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Bce tembr [IpobieMHO-TeMaTHuecKOro IiiaHa Hay4HO-HCCIIENO0BATEIbCKUX PAab0T M MEXIYHapOJAHOTO COTPYIHHYECTBA
pacripezeneHsl 1o Hay4YHbIM HanpasieHusiM. Kaxnoit Teme npucBauBaeTcs mWudp, COCTOSIIUHA U3 MATH Ipynn Ludp:

1 rpynma” - HOMep HallpaBJieHHs HCCIIEI0BAHHIA
2 rpynna ** - na6oparopus OUSIN

3rpynma - NOPSAKOBBIA HOMEDP TEMBI

4 rpymma - CpOKH Hadasia paboT o TeMe
5Trpynma - CpOKH OKOHYaHHs paboT 110 TeMe

Bce npoekts (moxnpoektsl) [IpobneMHO-TeMaTHYECKOro IIaHa Hay4YHO-HCCIIEA0BATENbCKUX PadOT M MEXIyHapOIHOTO
COTPYAHMYECTBA PACIpPEACNICHBl 10 TeMaM. KaxgoMy NpoekTy (HOANPOEKTY) MpHUCBAaMBaeTCs MH(P, COCTOAIUN M3 IIECTH
rpym mudp:

1 rpynma” - HOMep HaIlpaBJieHUs HCCIIEI0BAHHIA

2 rpynna ** - na6oparopus OUSIN

3 rpynma - MOpsIIKOBBIA HOMEP TEMBbI

4 rpymma - MOPSAKOBBIA HOMEP MpoeKTa (TIOAIPOCKTA)

5 rpymnma - CpoKH Hayana paboT Mo MPoeKTy (MOAMPOCKTY)

6 rpymnma - CpOKU OKOHYAHHs paboOT 1O MPOEKTY (MOAMPOCKTY)

* 01 - Teopernueckas (pusmka *1-JIOBD
02 - ®usuka 37eMEHTapHBIX YaCTHIL] JlabopaTopust HU3UKH BHICOKHX SHEPTHIA
1 (U3MKA THKENBIX MOHOB BHICOKUX JHEPTHIA um. B.JY. Bekenepa u A.M. bananna
03 - AnepHas pusnka 2 - JIAIT
04 - ®dusnka KOHJACHCUPOBAHHBIX Cpe Jlaboparopus sepHBIX Mpobaem
um. B.II. [[>xenenoBa

05 - PapnanuioHHbIe HCCIIEIOBAaHMUS B HAYKaX O JKU3HU
06 - MTHpopMaMOHHBIE TEXHOIOTUH
07 - [IpukianHas ”HHOBAIIMOHHAS IEATEIHLHOCTh

3-JITD
JlabopaTopust TeOpeTHIECKOH (HU3UKU
um. H.H. Boromo6oBa
4-JIHO
JlaGopaTopust HEHTPOHHOM HUIMKH
nM. 1.M. ®@panka
5-JIsP
JlaGopaTopus SAEPHBIX peaKuuit
uM. ['.H. ®neposa
6-JIUT
Jlabopatopust uHGOPMAITMOHHBIX TEXHOJIOTHUI
uMm. M.I'. MemwepsikoBa
7-JIPb
JlabGoparopust paauaiiOHHONH OHOOTHH
8-JHO
JlenmapTaMeHT Hay4YHO-OpraHU3aluOHHOU
JIeSITEIbHOCTH
9-YHIJ
Y4eOHO-HAYYHBIH [EHTP

08 - ®duzKKa U TEXHUKA YCKOPUTENEH 3apsyKEHHBIX YaCTHL]
09 - Opranuzanusi Hay4HOH I€ATEIbHOCTH
1 MEXIyHapOJAHOTO COTPYJHUYECTBA.
VYkpemnseHrue KapoBoro MoTeHINAaIA.
OOpazoBarenbHast IpOrpamMMma.

OtBetcTBeHHbIe 32 noaroTosky I1TIT OMAN

H.A. Boknarosa
J.C. Kopobor

© OFBEJVHEHHBIM MHCTUTYT SIJAEPHBIX MCCJIEJOBAHUN
Hy6mHa, 2024
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02-1-1065-2007/2026

Kommiiexke NICA
Co3naHue KOMILIEKCa YCKOpUTeJIel, KoJulaiiiepa
U 3KCINIEPUMEHTAJIbHBIX YCTAHOBOK
HA BCTPEYHBIX M BHIBEJACHHBIX IYYKAX HOHOB
JJISI U3Y4YeHUs] IVIOTHOM OAPUOHHOI MaTepuu,
CIIMHOBOH CTPYKTYPbI HYKJIOHOB M JIETKHX siiep,
NPoBeIeHNs MPUKJIAIHbIX 1 HHHOBAIIMOHHBIX padoT

PyxoBoauresnn: Kexenunze B.JI.
Copun A.C.
Tpy6nukos I'.B.

3amecTHTEH: Bytenko A.B.
I'onosarrok B.M.
Kanumua M. H.

YuacTByouue CTPAHbI U MEXKIYHAPOIHbIE OPraHU3ALMU:
Asepbaiimkan, Apmenus, benapyce, bonrapus, I'epmanwns, ['pysus, Eruner, Kutait, Kazaxcran, Ky6a, Mekcruka, Moinosa,
Mownrommus, Poccus, Cepoust, CioBakus, Y30ekuctas, Yexus, Ywn, FOAP, Smonwus.

HN3yuaemas npo6JieMa U OCHOBHAs 11eJIb UCCJIeA0BAHUIA:

[Mouck m 3KCHEpUMEHTAIBHOE HCCIIeJOBaHUE (a30BBIX IMEPEXOJ0B B CHIIHHOB3aMMOACHUCTBYIOMICH SIIEPHOW MaTepUu IPH
9KCTpEeMAalbHBIX OapHOHHBIX IUIOTHOCTSAX, CIIMHOBOH CTPYKTYPHI HYKIIOHOB, JISTKHUX SACP M MOJSAPU3AIHOHHBIX d()(HEKTOB B
MAaJIOHYKJIOHHBIX cUcTeMax. Pa3paboTka TeopeTHudeckux Moesel uccielyeMbIX MPOLECCOB H TEOPETUIECKOE COTIPOBOKICHUE
9KCIEepUMEHTOB. Pa3BuTHEe yCKOpUTEIbHOTO KoMIiulekca HykiIoTpoH kak 0a3bl A M3YYECHUS PENATUBHCTCKUX SIEPHBIX
CTOJIKHOBEHU# B auana3one Mmacc A=1 + 197. MccnenoBanue TMHAMUKH PEAKIUil U M3y4eHHUE MOAUGDUKAIIUHA CBOWCTB aJpOHOB
B SIIEPHOM MarepuH, POXJEHHWE CTPAHHBIX TUIIEPOHOB OKOJIO IOpora W MOWCK Tunepsiiep Ha jaerekrope BM@N Bo
B3aMMOJICHICTBHUAX BBIBEJICHHBIX IMy4yKoB HOHOB HykioTpoHa ¢ ¢(ukcupoBaHHBIMM MuUIIeHsAMH. Pa3zpaboTka M molTamHoe
CO3JIaHUE TSHKEJIOMOHHOTO YCKOPHUTEIIbHOT0 KOMILIeKca Ha BeTpedHbix mydkax NICA, mHorouesneBoro nerekropa (MPD/NICA)
u perektopa i u3ydeHwms ¢usukn cnmHa (SPD/NICA) B SKcmepMMeHTaX Ha BCTPEUHBIX IYYKaX TSDKEJIBIX HOHOB.
MonepHu3alys KaHAIOB BBIBO/IAa ITYYKOB U MarHUTHOM cucteMbl HykiorpoHna. [IpoBeeHne SKCIiepuMeHTOB Ha ITyYKaX HOHOB
U TIOJIIPU30BaHHBIX MIPOTOHOB, U NeiitpoHoB Hyknmorpona. Coznanne mHOPACTPyKTYpHI IS MPUKIAIHBIX HCCICIOBAHUN Ha
my4dkax Tsokenbix HoHOB NICA.

IIpoexTsi:
HaumenoBanue npoexra PykoBoauTenu npoexkrta udp npoexra
1. Hyxnorpor-NICA Byrenko A.B. 02-1-1065-1-2011/2027
Xomxnbarusau I'.I.
Hayunwui pyxogooumens:
Memnixos U.H.
2. BM@N Kanymma M.H. 02-1-1065-2-2012/2026
3. MPD Tonosatiox B.M. 02-1-1065-3-2011/2025
Kexemunze B. /.
3amecmumens:
Ps6oB B.I'.
4. SPD I'ycpkoB A.B. 02-1-1065-4-2020/2029
3amecmumens:

Jlageirun B.I1.
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IIpoexTsl:

HaumeHoBaHMe poeKTa PykoBoauTe I MpoekTa Crartyc
JlaGoparopust OTBETCTBEHHBIC OT J1a00OpaTOPUH
1. Hyxnorpon-NICA Byrenko A.B. Peanusais
Xomxuoarusu I'.I'.

Hayunwvui pyxogooumens:

Memxos U.H.
1.1. MHmxexuuonnsiii kommiexke NICA: Crpipecun E.M. Peamusaris
TeXHHYeCKoe NPOeKTHPOBaHUe Ty3ukos A.B.
M CO3JaHHE HHIKEKIIHOHHOI'0 KOMILJIEKCAa Monuuncknii B.A.
NICA (MCTOYHHKH TSI:KeJIbIX HOHOB Jledenen B.A.
U MOJISIPU30BAHHBIX JIETKHUX si€ep,
JINHeHbIe YCKOPUTEJIH TAKeJIbIX HOHOB
HILAC (JIYTH) u Jierkux sigep, KaHAJbI
TPAaHCHOPTUPOBKHU Ny4YkoB B Hyki10TpoH)
1.1.a. BBoa B elicTBHE HCTOYHUKA TIKEJIBIX Hen E.E.
O/ B ICHCTEHE HCTO ¢ HAonen Peanu3zarus
uonoB (KRION)
1.1.6. BEPUICHCTBOBAHME HCTOYHUK Ky3sikun P.A.
0. CoBepuieHCTBOBaHHE UCTO a y3 Peanusawust
MOJIAPU30BAHHLIX IIPOTOHOB ®umywmikul B.B.
u aeiitponos (SPI)
1.1.B. Pa TKa U aHHe CHUCTeM BBOJa- TI'op6aues E.B.
3padoTKa U co31aHMe CHCTe ona op6aue Peanusawus
BbIBO/Ia MYYKA M TPAHCIIOPTUPOBOYHBIX Honen /LE.
kaHaJI0B. Pa3paboTka cucrem ynpapieHus Ty3uxoB A.B.
U TUATHOCTHKH IMYYKOB
1.1.r. Pa3pa0oTka M HaA4aJI0 U3TOTOBJICHHS Byrenxo A.B.
HOBOT'0 HH/KEKTOPAa NPOTOHOB M JIETKHX JleBTepos K.A. Peamnsanus
uonos LILAC (JINJTY) T'onoBenckuii b.B.

Coipecun E.M.

JI®BD Asgepesanos M.1O., Akumos B.I1., bazanos A.M., bechamunbnsiii C.A., Boratos A.C., Botinos A.10.,
Bypammsukos C.A., byrenko E.A., Bagees A.B., Boponnn A.A., Tapanxka H.U., T'ymxos C.B., I'ypan 1.,
I'ypeureBa N.JI., )Kabun W.H., 3unosses JI.B., UBano A.M., emma K.A., Kucenes C.C., Ko6eun B.B.,
Koznosckuit A.A., KonecoB A.b., Kysnenos C.M., Kynukos B.H., Kynukos M.B., Kynukos H.A., Kynuenko O.A.,
Jleronues J.1O., Jlerkun 1.C., Jleymun J.0., Jlymun A.B., Jlrooces [I.A., Manbiues H.A., MapTsinoB A.A.,
Muxaitnos E.A., Msukosckuii B.B., Hectepos A.B., [lapdenor O.A., [lenmstuxun A.B., [Temkos B.B.,

Horomun A.A., Ilorkun [1.0., [Tymkaps P.I'., Pam3mopd A.1O., Paccapos [I.H., Pomanenko C.C., Pszannes 10.B.,
CanpuukoB B.B., CBugerenes A.H., Cunrorun I1.B., CiuBua A.A., ConoBbeB A.H., Cotaukos I1.H.,
Crupunonos A.C., Tumodee C.b., Tuxomupos A.M., Tuxonos E.B., Tronekun B.U., [[BeTkoB A.B.,

Hprmnakos E.JI., Yymaxos B.B., [Ilamosanos B.O., [llupukos U.B., Hlymkxos A.M., Illyros B.b.

1.2. PasBurtue Bycrepa NICA Byrtenko A.B. Peannsauus
U €ro TeXHOJOTHYECKUX CHCTEM Memxkos HU.H.
Crpipecun E.M.
Cupnopun A.O.
Jledenen B.A.
1.2.a. MarHuTHO-KpPHUOCTATHAS CUCTEMA, T'aaumos A.P. Peannsawns
BAKyyYMHAasl CUCTeMAa U CHCTeMa MInakos B.C.
3JIEKTPOHHOI'0 OXJIAKICHUS
1.2.6. Cuctema nuUTaHUSA U 3BaKyalluu Kapnunckuii B.H. Peannsawns
3HEpPruu HUganos E.B.
1.2.8. BY yckopsiromas cucrema Bycrepa Bpoeko O.H. Peannsawns

JI®BD Aunekcanapos B.C., Andees A.B., Aunpees B.A., Apedres C.A., AxmanpussuioB P.M., bimuos H.A., bornan JI.T.,
Byrenko A.M., Bacuumune b.B., Bomonun A.A., l'ankun B.E., I'apkun A.A., Torgapos C.A., ['pebenankoB A.B.,
I'pebennos A.1O., I'pudos .M., I'ynenko M.C., I'ynuna M.B., I'ypeuie K.H., I'yce C.A., Enucees A.B.,

Enxun B.T'., EcaynkoB P.O., Kyxkos }0.A., 3arpait A.U., 3axapos A.1O., 3opun A.I'., iBanos I'.E., Kanunun A.B.,
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1.3.

1.3.a.

1.3.0.

1.3.B.

1.3.r.

H TPAHCHIIOPTHPOBKH My4YKOB

Kapasaes A.B., Kapnyk A.H., Kapsarun A.1O., Kupuuenko A.E., Kupos C.B., Kmsarun A.C., Kosanes B.B,,

Kosnos O.C., Komuenos A.B., Kocaues B.B., Ky3uenos /I.1O., Kyznenos M.U., Kynaesa T.A., Kynnos A.B.,
Kymnmog B.B., Kyrenkor C.B., Jlanuu P.B., Jlebenes U.H., JIeoener H.U., Jlonatun H.A., JIynenko B.M.,
Massimes A.M., Memenkos M.1O., Muxaiinos B.A., Muxaiinos /I.K., Muxaiinos C.B., Monaxos /I.B.,

Mopo3os /.M., Mopo3osa B.B., Meicnunckas O.A., Haymos O.E., Hedenos O.A., Hedenaser C.U., Hukutun A.M.,
Hosxenko F0.M., Hocos K.A., Hetoreiit H.A., OcuneakoB A.JL., Ilerpos B./J1., [lusun P.B., [Tmsap H.B.,

Ionsxosa B.K., ITonkos P.I"., IIpo3opos O.B., Pomanos C.B., Pomamos A.A., Pykostkusn [1.A., Pymsaues C.A.,
CagenpeB A.A., CasenseB /[.1O.,CeetoB A.JL., Cenpix I'.C., Ceprees A.B., Cunopernkos T.B., Cunymms I'.1.,
Cwmupaosa 3.11., CmonkoB P.A., Cremanos B.M., Tapakanos A.C., Tapacos B.B., Tumenko A.b., Tosctyxa B.I'.,
Tpasun H.B., YctunoB A.B., ®enopos B.B., ®eokricro A.A., @unaros I'.A., ®unmmmnmos A.B., @wmunmos M.H.,
Owmunmor H.A., [{setkoa H0.A., Uypkun B.T., [llaxmaTto A.C., lllymxos B.M., Illypeirun A.A., lllep6akos A.H.,
IOnun U.C., SI610ukun M. 1.

Axwmanosa E.B., Opnos O.C., Pynakos A.}O., Pribakos H.A., Cunopun A.A., @enopos A.H., Xwmuaos B.J.,
Sxosenko C.JL
Pasputne u oonoBaenune Hykinorpona Byrenko A.B. [IpoeKTHPOBaHHE
Cunopun A.O. Peanuszanus
Coipecun E.M.
Xomxkunoarusu I'.I'.
JleGenes B.A.
MarHuTHO-KpHOCTAaTHAs CHCTEMa, I'anmumos A.P. [IpoeKTHPOBaHHE
BaKyyMHasl cuCTeMa Peanuzanus
CucremMa NUTaHNA H IBAKYallMH HEPIHH Kapnuncknii B.H. TpoeKTHpOBaHHe
HBanos E.B. Peanu3anus
BU yckopsiromas cucrema Hykinorpona Bposko O.HU. [IpoeKTHPOBaHHE
Peanuzanus
CucremMa THATHOCTHKH, HH/KEKIHH, I'op6aues E.B. IIpoeKTHpOBaHHe
KOPPEKIHH ONTHKH, BLIBOJA Pyxositkun IL.A. Peanmsarus

JI®BD Asgepuues A.C., Axcenos U.B., Anekcanapos B.C., Andees A.B., Aunpees B.A., Apedses C.A.,

Axwmanpussiio P.M., Bazanos A.M., bensikos E.C., becnanos H0.I'., becamunbhsiii C.A., biaunos H.A.,

Bboratos A.C., boraan JL.I'., boituos A.}O., bopucos B.B., bynax A.Il., byrenko A.M., byrenko E.A., Banees A.B.,
Bacumumun b.B., Bonogun A.A., Boponun A.A., Bopoummios H.A., T'aesckuit A.B., l'ankun B.E.,

Tantonrkun @.H., Tapamka H.W., T'apkun A.A., ['omosernckuii b.B., ['omy6es U. 1., [Nonyounkuit O.M.,

T'onuapos C.A., I'opemukos C.I1., I'pebennukor A.B., I'pebermos A.1O., I'pubos .M., 'yakos C.B., 'yakos C.B.,
I'ynuna M.B., I'ypsuie K.H., I'ypsuiesa N.JIL., I'yceB C.A., Joaruii C.A., Jonry3os U.U., Houen J.E.,

Houen E.E., Jorsarua A.M., lopodees I'.JI., Ipobun B.M., EmuceeB A.B., Enkun B.I"., EmenssHOB A.D.,
Ecaynkos P.O., XKabun U.H., XKabumkuii B.M., XK6aukos A.C., 3arpait A.U., 3axapos A.1O., 3unosses JI.B.,
3onoteix 1.A., 3opun A.T'., Banos I'.E., Kapnyk A.H., Kamupun B.A., Kupuuenko A.E., Kupos C.B.,
Knumanckuit JI.U., Kinsirun A.C., Ko6er B.B., Kopuxuna N.K., Koznos A.II., Koznos O.C., Konecos A.b.,
Koncrautunos A.B., Konuenos A.B., Kopoouruaa M.1O., Koposkun C.A., Kopones B.C., Koponesa I'.E.,
Kocaues B.B., Kocunos B.A., Kygamkun A.B., Kyaunosa T.I'., Kyapsimos [1.U., Ky3nenos A.A., Ky3uernos A.A.,
Kysnenos I'.JI., Ky3uenos JI.1O., Ky3neros M.1., Ky3sxun P.A., Kynaesa T.A., Kynuxos E.A., Kynmukos M.B.,
KymukoB H.A., Kynuenko O.A., Kymmos B.B., Kyry3osa JI.B., Jlaun P.B., Jle6enes 1.H., Jlebenes H.1.,
Jlebenera U.T., Jlesrepor K.A., Jlenkun M.IL., Jletkun J1.C., Jleymun J1.0., Jlobarnos /I.B., Jlonatua H.A.,
Jlommmanoga K.B., Jlyuenko B.M., JIyuennos B.O., Jlymun A.B., JlrooceB I.A., MansimeB A.M., MapTeiHOB A.A.,
Macanos P.H., Martoxanos E.C., MepkypbeB A.A., Memenkos M.1O., Murpodanosa }0.A., Muxaituios B.A.,
Muxaitnos E.A., MuxaitioB C.B., Monaxos /I.B., Monuunckuii B.A., Moposos /I.M., Mopo3osa B.B.,

Mocainos B.A., Msnkosckuii B.B., Haymos O.E., Heanonuranckuii /1.B., Hereii E.A., Hectepos A.B.,

Hedenor O.A., Hedenpes C.U., Hukurua A.M., Hukudopos JI.H., Hukonaituyk W.1O., HoBukos M.C.,
Hogoxwunos C.10O., Hoxenko FO.M., Hocos K.A., HetoreiiTt H.A., Omenbsnenko M.M., OcunenkoB A.JL.,
ITapdenor O.A., [Tamunackwii B.B., [lenstuxun A.B., Ilerpos B./1., [Tetpos .M., IlerpoB M.B., Iletyxos A.C.,
ITemkor B.B., Ilemkosa JI.A., ITusun P.B., [Tunsap H.B., [Torogun A.A., ITonskosa B.K., ITonkun /1.0.,
IToromapes A.A., I[Ipozopos O.B., [Tymxkaps P.I'., Pam3nopd A.1O., Paccanos /I.H., Penkun 1.H., Pomanos C.B.,
Pykositkuna T.B., Pymsinues C.A., Peixos [.B., Casenses /I.1O., CaBenkoBa M.K., CsetoB A.JI., CBemnukosa JLE.,
Csugnerenes A.H., Ceugerenesa M.U., Cenpix I'.C., Ceprees A.B., Cepreesa E.B., Cunopenkos T.B.,

Cunopos A.1., Cunopos I1.A., Cunoposa B.O., Ckpeinnuk A.B., CiuBun A.A., CmupHos B.JI., CmupHos C.A.,
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1.4.

1.4.a.

1.4.0.

1.4.B.

1.4.r.

1.4.1.

1.4.e.

Cwmupnosa 3.1., Cmonxos P.A., Copokun A.I'., CtankoB O.10O., Tanszun P.B., Tapacos B.B., Tuxomupos A.M.,
Tuxonos E.B., Tumenko A.b., Tpasun H.B., Tpouuxkwuit A.A., Tronbkun B.U., ®ateeB A.A., ®eoktuctos A.A.,
®unaros ['.A., ®ununmnos A.B., ®ununnos M.H., ®ununmnos H.A., ®ununnosa E.1O., dumymikun B.B.,
IIsetrkoB A.B., I[BeTroBa FO.A., Uepkacos I1.C., Umbipes A.1O., Uynakos B.B., Uymakos B.B., [1labparos B.I".,
[MangoB M.M., Bunkuit [1.C., lllemuyk A.B., lllupukos 1.B., lllupkosa E.D., [llymxoB A.M., llymkos B.M.,

Hlypeirun A.A., lyTos B.b., lllep6akos A.H., IOpkoB M.B., SI610ukun M.1.

TexHu4YecKkoe NPOEKTHPOBaHME,
Pa3padoTKa TEXHOJIOTHYECKHX
CHCTEM M co3jJaHHe KoJuIaiiaepa
TskeJbIx saaep NICA c sHeprueii
Ecvi=4-11 I'3B u cpenneii
cBeTuMOCcTbIO 1+ 10?7 cm 2¢ !

U MOJISIPU30BAHHBIX JIETKUX f/1ep
co ceeTuMocThI0 11032 cm 2¢ !
(o nporonam npu Ecm=27 I'3B)

MarHHTHO-KPHOCTaTHaH
N BaKKyyMHasl CUCTEMaA

CucreMbl NTUTAHUS U IBAKYallMH
JHEPruu

BY cucrema kosiaiiepa

Cucrema TPAHCIIOPTUPOBKH,
AUATHOCTUKU U MHIKEKIUUA MYYKOB

CucreMsl oXJ1aKAeHUs M 00PaTHOI
CBSI3M NMYYKOB 3apPs’KeHHBIX YaCTHI

CucreMa MOHMTOPUPOBAHUS
W yNpaBJIeHUsI MOJIsIpu3anmei
NMy4YKOB MPOTOHOB U /IEHTPOHOB

Koctpomuu C.A.
JleoeneB B.A.
Memxon U.H.
Cunopun A.O.
Crpipecun E.M.

T'aaumos A.P.

Xomxkunoarusu I'.I'.

Kapnunckmuii B.H.
HNBanos E.B.

Bpoeko O.H.
I'peGennon A.1O.

I'opoaues E.B.
Ty3uxos A.B.

Memxkos U.H.
Cugopus A.O.
JleoeneB B.A.
IlInakos B.C.

Kocrpomun C.A.
®umymikuH B.B.

IIpoexTupoBanue
Peanuzanusa

Peammzanms

Peanuszanms

Peanuszanus

IIpoexTupoBanue
Peanuzanus

[IpoexTupoBanue
Peanusanus

[IpoexTupoBanue
Peanusanus

JI®BD Asgepuues A.C., AxcenoB U.B., Anekcannpos B.C., Andees A.B., Aunpees B.A., Apedres C.A.,

Axmanpussios P.M., bazanoB A.M., bemskos E.C., becianos 10.T"., bechamumesnsriit C.A., bimaos H.A.,

boraros A.C., bornan JL.I'., boiiio A.1O., bopucos B.B., bynax A.Il., Byrenko A.M., byrenko E.A., Bagees A.B.,
Bacunumun b.B., Bonoaun A.A., Bopouun A.A., I'aesckuit A.B., T'ankun B.E., I'apamwxa H.U., 'apxun A.A.,
Tonosenckwii b.B., 'omy6es U.1., Tonyounkuit O.M., I'oruapos C.A., T'opemukos C.I1., ['pebennnkoB A.B.,
I'pubos [I.M., I'yaxos C.B., I'ynkos C.B., I'yniuna M.B., I'ypeieB K.H., I'ypsinesa W.JI., I'yce C.A., Honruit C.A.,
Honrysos U.W., louen J.E., louen E.E., Jousruun A.M., [Jopodees I'.JI., Ipooun B.M., Enucees A.B.,

Enxun B.I'., EMenssinoB A.D., Ecaynkos P.O., XXabun W.H., XKabumkuit B.M., XK6aukxos A.C., 3arpait A.U.,
3axapos A.IO., 3unoBbeB JI.B., 3onoteix 1.A., 3opun A.T'., Usanos I'.E., Ucanos B.A., Uckopues E.H.,

Kapnyk A.H., Kamupun B.A., Kupuuenko A.E., Kupos C.B., Knumanckwuii J[.U., Knsarun A.C., Ko6en B.B.,
Koepmxuna UK., Koznos A.I1., Koznos O.C., Konecos A.b., Koacrantunos A.B., Konuenos A.B.,

Kopobumuaa M.10., Kopoekuu C.A., Kopones B.C., Koponesa I'.E., Kocaues B.B., Kocunos B.A.,

Kynamkun A.B., Kyaunosa T.T'., Kynpswmos I1.1., Ky3nenos A.A., Ky3nenos A.A., Kyzueuos I'.JIL.,

Kysnenos JI.1O., Ky3nenos M., Ky3axun P.A., Kykymxkuna P.1., Kynaesa T.A., Kynukos E.A., Kynukos M.B.,
Kymukos H.A., Kynuenko O.A., Kynuos B.B., Kyrysosa JI.B., Jlarun P.B., Jle6enes H.U., Jle6enesa U.I".,
JleBrepoB K.A., Jlenkun ML.IL., Jlerkun [1.C., Jleymun 1.0., Jlo6anos /.B., Jlonatun H.A., Jlommanosa K.B.,
Jlyuenko B.M., Jlyuenuos B.O., Jlymun A.B., Jlrooces I.A., ManbieB A.M., MapteinoB A.A., Macanos P.H.,
MartroxanoB E.C., MepkypseB A.A., MemenkoB M.IO., Mutpodanosa 10.A., Muxaiinos B.A., Muxaiinos E.A.,
Muxaiinos C.B., Monaxos /I.B., Monunnckuit B.A., Mopo3os /.M., Mopo3zosa B.B., Mocaios B.A.,
Msnkosckuii B.B., Haymos O.E., Heanonuranckuii /1.B., Hereii E.A., Hectepor A.B., Hedenos O.A.,

Hedenpes C.U., Hukutun A.M., Hukudopos JI.H., Hukonaituyk 1.1O., Hosuxos M.C., Hoxernko F0.M.,

Hocos K.A., Omenbssaenko M.M., Ocunenkos A.JL., [Tappenos O.A., [Tamunckuii B.B., [lenstuxun A.B.,

ITerpos B.[., [Terpo U.M., ITlerpoB M.B., IleryxoB A.C., [lemikoB B.B., Ilemkosa JI.A., [TuBun P.B., [Tunsap H.B.,
[Moromuu A.A., Ilonsixosa B.K., ITonkun [1.0., [Tonomapes A.A., IIpozopos O.B., [Tymkaps P.I"., Pamznopd A.1O.,
Paccanos /[I.H., Penkun U.H., Pomanos C.B., Pykositkun I1.A., Pykostkuna T.B., Pymsuues C.A., Peixos /1.B.,
CasenkoBa M.K., CeeroB A.JI., CeemnukoBa JI.E., Ceugerenes A.H., Ceunerenesa M.U., Cenpix I'.C.,
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Ceprees A.B., Cepreesa E.B., Cunopenkos T.B., Cunopos A.H., Cunopos I1.A., Cunoposa B.O., Ckpeinauk A.B.,
Cnusun A.A., CmupHoB B.JI., CmupnoB C.A., Cmupnosa 3.1., CmounkoB P.A., Copokun A.T'., Crankos O.1O.,
Tanszun P.B., Tapacos B.B., TuxomupoB A.M., Tuxonos E.B., Tumenko A.b., Tpasun H.B., Tronbkun B.1.,
®dateeB A.A., Gunatos [ A., dwunmnos A.B., ®umunnos M.H., ®ununmor H.A., ®ununmnosa E.1O., [[Betkor A.B.,
I[BetkoBa KO.A., Uepkacos I1.C., UepHoBa A.A., Umbiper A.1O., Uynakos B.B., Uymakos B.B., [llabparos B.T".,
[Marmo M.M., HIsuakuit J1.C., lemuyk A.B., Hlupuxos U.B., lupkosa E.3., [llymxor A.M., lllymkos B.M.,
Myperua A.A., llytos B.b., lllepbakor A.H., FOpkxos M.B., SI6moukun M.U.

JSIIT  Axwmanosa E.B., Opnos O.C., PynakoB A.1O., Cunopun A.A., Xununos B.U., Slkosenko C.JI.

CI'1  byunes B.H,, Illerones B.IO.
(OPB)

1.5. Pa3zpabotka, co3naHue U pa3BUTHE Aranos H.H.

IIpoexTupoBanue
KPHOTeHHBIX CHCTEM Xomxudarusu I'.T'.

Peammzanms

JI®BD Apedre C.A., bamesa M.A., benos JI.M., 'openukos C.I1., 'ynkos C.B., [Ipo6ur B.M., Eroposa JL.H.,
EmenssHoB A.D., VIBanoB E.B., Konaparee M.B., KorcrantuaoB A.B., Kocunos B.A., Kymmkos E.A.,
Jlo6anos /I.B., Mutpodanosa 0.A., Ilerpos .M., [TemkoB JI.A., Cmupros C.A., ®ummmosa E.1O.,
Sposukosa O.b.

KparTkasi anHoTALMSA U HAY4YHOe 000CHOBaHHe:

[IpoBenenne paboT Mo pa3sBUTHIO MMEOLICHcs MHPPACTPYKTypHl yckoputensHOro kominiekca JIOBD: JIVTU, Bycrepa,
HyxrotpoHa, KaHaJIOB TPaHCHIOPTUPOBKU My4ka B Kopr. 1, kopm. 205 u 3x. 17 u apyrux cucteM W HOBOTO O0OPYHOBaHHS
HeoOxoauMoro Jis 3ammycka koiuaiinepa NICA B mpoekTHO# KoHpUTyparm obopyaoBanus B 2027 romy.

O:xuaaeMble pe3yJIbTAThI M0 3aBEPIIEHNN MPOEKTA:

3amyck 00beKTOB yckopuTeabHoro komiuiekca NICA ¢ 6a30Boit koH(puUrypanueii 000py10BaHus KoJuiaiiaepa, IpoaoiKeHHE
OKCIICPUMEHTAJIbHBIX I/ICCJ'IC[[OBaHI/Iﬁ Ha (bI/IKCI/IpOBaHHLIX MUIICHAX C ITYYKaMHU TAXKECIIBIX HOHOB U MOJIAPU30BAHHBIMU IIyYKaMHU
JICTKUX AJCP, HAYaJIO0 OJKCIICPUMCHTOB Ha BCTPCUYHBLIX IMIYyYKax, pa3pa60TKa, HUCOBITAHUC MPOTOTUIIOB M H3TOTOBJICHUC
MPEICEPHITHBIX 00PA3IIOB AIEMEHTOB I «HOBOTO» HyKkiIoTpoHa.

O:xunaemble pe3yJibTAThI 10 POEKTY B TEKYIIEM ro1y:
[IpoBeneHne SKCIEPUMEHTOB ¢ MUPKYIUPYIOMAM B KOJDIalaepe MyYKOM TsDKEIBIX MOHOB C KHHETHYECKOH SHepruei 1o
2 T'»B/H B pexxuMax ¢ BHyTpEHHEH MHIICHBIO U CTOJKHOBEHHH CT'YCTKOB.

2. BM@N Kanumun M.H. Peannsauus
2.1. Pa3Burtue Texun ru4ecKoi 30HbI Anucumosn C.10.
a3 € TEXHOJI0 €CKO¥ 30 ) cumoB C.1O Peanmusaris
YCTAHOBKM: yCHJIEHHE PATUALHMOHHOMI Kanumun M.H.
3alllUTHI, COBepIIeHCTBOBaHUE AeTeKTOPHbIX IMusaun C.M.
NMOICMCTEM HH:KEHEPHO! HHPPACTPYKTYPHI
2.2. HU BOI'0 KOMILIEK Kanumun M.H.
Co3nanue 0a30B0ro KOMILIEKCA a Peamusaris
JAeTeKTopoB yctaHoBkH BM@N Musapua C.M.
2.3. Pa3Burtue texun rHYeCKNX Anucumosn C.10.
3 a3 € TEXHOJI0 ec cumoB C.1O Peanmusaris
U MHKEHEPHBIX CUCTEM, CUCTEM IInssgun C.M.
KOHTPOJISI U TECTOBBIX 30H YCTAHOBKH Tomuaun H.JL.

JI®BD Arakummues ['.H., A3opckuii B.H., Anmumuna K.A., Acraxos B.U., Adanacees C.B., babkuu B.A., ba3suies C.H.,
By3un C.I'., Bypskos M.I'., Bacennuna B.A., Bennukos B.K., Boponun A.A., 'abapaxmanos W.P., I'aspumtyk O.I1.,
T'epuenteprep K.B., I'onosatiok B.M., I'puropses I1.H., Jlementses /1.B., Jimurpues A.B., dpuosH JI.P.,

Hpsionos 11.K., Jyounuuk b.B., lynos I1.0., Eropos A.C., Eropos /I.C., Emma B.B., KaBoponkosa 1.A.,

3amsarun H.U., 3unuenko A.U., 3unuenko P.A., 3ybapes E.B., Kapxasun B.1O., Kamuronos U.10.,

Karrabekos P.P., Kexkemuaze B./1., Kupromun 10.T., Kosanes 10.C., Koaues JI.JI., Konecaukor B.11.,

Konoxsapu A.A., Konsuios 10.A., Kpyrnosa U.B., Kytepruna B.B., Ky3uenos A.C., Kyxnun C.H., Kynum E.M.,
Jlageirun E.A., JlammanoB H.A., Jlegauiku P., JlenuBenko B.B., Makanbkua A.M., Manaxos A.U.,

Maptrosuukuii E.B., Mepn C.I1., Mypun }O.A., Harnaces P.B., Hukutun JI.H., HoBoxxunos C.B., [InotHukos B.A.,
ITyxaea H.E., PemmeroBa C.B., Poros B.1O., Pomanos U.A., Pykosarkun I1.A., Pymsanes M.M., Pydanos 1A,
Caxynun JI.T'., Cenpix C.A., Ceprees C.B., CnenneB B.M., Cnennes U.B., Caenos W.I1., CmupHoB A.B.,

Cwmomstane T., Copun A.C., CnackoB B.H., Crenanenxko 10.10., Ctpenenxas E.A., Cysapuena /[.A., CyxoB b.B.,
Tapacos H.A., Tapacos O.T"., Tepnenkuii A.B., TepseB O.B., Tumomenko A.A., Tuxomupos B.B., Tankun N.A.,
Ycerunos B.B., @earonun A.A., ©ununmos U.A., Xabapos C.B., XBopoctyxun A.C., Xyxaesa A.10., YebotoB A.U.,
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Uemesos J.J1., HlepemerseB A.Jl., HlepemerneBa A.U., Illurenkos M.O., lllytos A.B., lllytoB B.b.,
[Mumynos A.B., FOpesuu B.U.

JINT  Anexkcannpos E.U., Anexcanapos 1.H., banamos H.A., bapanos JI.A., Boiitumun H.H., 3yes M.,
Mycynsman6exoB XK.K., [Tansuuk B.B., [lenesantok U.C., [Tograiinerii [1.B., Ctpensuosa O.U., ®uno3osa U.A.

JJH® XKwuponkun U.C., JIuturernko E.N.

2.4. AHaIN3 IKCHEPUMEHTAIBHBIX JAHHBIX Kanumun M.H. Peamusanus
u onTuMU3anus koHpurypauuu BM@N 3unyenko A.HM.
AJIS IPOrPaMMBbl € MyYKAMH TSKeIbIX
HOHOB

Kparkasi aHHOTalMsl M HAYYHOE 000CHOBaHHUeE:

HccnenoBanne TUHAMHUKH PEaKIHi W M3ydeHHE MOIU(DHUKAIIMK CBOMCTB aAPOHOB B SACPHON MATEPUH, POXKIACHHE CTPAHHBIX
THIIEPOHOB OKOJIO TOpOTa M MOHWCK THUIepsanep Ha aeTrekrope BM@N Bo B3anMOAEHCTBHUSX BBIBEACHHBIX ITyYKOB HOHOB
HyknoTpoHa ¢ ¢pUKCHpOBaHHBIMH MHIICHIMH.

OsxkugaeMble pe3yJIbTATHI 10 3aBePIIEHUH MPOEKTA:

BBon B meiictBue ycranoBku BM@N u nosnydenue Gpuznueckux pe3ysbTaToB MO B3aMMOJCUCTBUIO IMyYKOB TXKEIIBIX HOHOB
HyknoTpoHa ¢ (pMKCHPOBaHHBIMH MHIICHSIMH C LIEJIBIO UCCIICJOBAHNS JUHAMHUKH PEaKLUil 1 YpaBHEHUS] COCTOSHUS sITCPHOM
MaTepuy, U3y4eHHs MOAU(HUKALMHI CBOMCTB aJPOHOB B MaTepUH, POXKICHUS CTPAHHBIX TUIIEPOHOB BOJIM3U MOpOTa U MOUCKA
TUIEpsIED.

OsxkuaaeMble pe3yJIbTATHI 10 IPOEKTY B TEKYyIeM roay:

IMoaroroBka ycranoBkn BM@N k ¢uzndeckoMy ceaHCy B ITydyKe TSKEIbIX HOHOB, BeIBeleHHOM n3 HykioTpona. [lomydenue
HOBBIX 9KCIIEPHMEHTANIFHBIX AaHHBIX HA ycTaHOBKE BM@N B IydKe TSDKENBIX HOHOB. AHAIN3 HOBBIX 9KCIIEPHMEHTAIIBHBIX
JTAaHHBIX, 3apETUCTPUPOBAHHBIX Ha ycTaHOBKe BM@N.

3. MPD T'onoBatiok B.M.
Kekeanaze B.J1.
3amecmumens:
Pso6or B.I'.

JIOBD Asggees C.I1., ABepuues I'.C., ABeprsinoB A.B., Arakummes [.H., Auapeesa C.B., Auapeesa T.B., Autonosa A.E.,

Aundumos H.B., Amapun A.A., Acraxos B.I., Adanacees C.B., badkun B.A., Baxxaxun A.T'., bazsuies C.H.,
banamos U.A., bapeiankoB B.M., backakoB A.E., bensieB A.B., bensiesa E.B., bensies C.E., Borocnosckuii J.H.,
borycnasckuit U.B., bBy3un C.I'., BypsikoB M.I'., Byrenko A.B., Byropun A.B., berukos A.B., Bacennuna B.A.,
Bacunwses .H., Bepemarun C.B., BononssHos A.C., Bonoguna O.A., Bopouun A.A., Bopontok B., ['aranoBa M.A.,
Iappumyk O.I1., I'anosta A.C., l'aamkenamsmm T.T., 'epuendeprep K.B., Topoyros H.B., 'xoHeiiMm YMHa,
Hementses [.B., Imutpues A.B., Jomoxos B.X., Hon6ununa E.B., [Jonomnos A.T"., Houen J.E., Aporuk B.U.,
Hy6posuH A.1O., Iynos [1.0., lyaun B.B., Istnos B., Eropos /J1.C., Emma B.B., EmenssanoB A.D.,

EmensstaoB H.D., 3aiinea M.B., 3amsatun H.U., 3anopoxen C.A., 3unuenko A.W., 3unuenko JI.A., 3proes B.H.,
Hramkynos 3.A., FBanoB A.B., UcynoB A.10O., Kakypun C.U., Kanumua M.H., Kekenuaze I'. /1., Keueuan A.O.,
Kupees B.A., Kupromun FO.T., Kuprorun U.C., Konecuukos B.U., Konoxsapu A., Konomoern H., Komapos B.T".,
Kpamapenxo B.A., Kpacunosa JI.M., Kpeuetos 10.®., Kpyrnosa 11.B., Kprios A.B., Kpsutos B.A., Ky3smun B.C.,
Kyxkapaukos C.1., Kyknuna C.H., Kynmukos E.A., Jlammvanos H.A., Jlenanuxu P., Jlusanos A.H., Jlo6anos B.U.,
Jlo6anos 10.10., Jlobactos C.I1., Jlykctunsmr FO.P, Maguroxun JI.T., Makapos A.A., Makcumenkosa B.1.,
Manaxos A.U., ManmukoB U.B.,MenbuukoB J1.T'., Mepu C.I1., Mewkos U.H., Memepsikos I'.B., Murynuna U.1.,
Munsaos I'.J1., Munaes 10.1., Muxaitnos K.B., Mosuan, C.A., MonokanoBa H.A., Mockosckuit A.E.,

MomkuH A.A., Mypun 10.A., Myxun K.A., Meikteibexos /1., Huxutua B.A., Onexc 1. A., Opnos O.E.,
[TaBmokeBuu B.A., Ilenkun B.A., [Terpos B.A., Ilemexonos J.B., ITwisap A.B., Hunsp H.B., Tusaun C.M.,
Hotamnos A.C., Pumunarep H.O., Porauesckuit O.B., Poros B.1O., Pymsaues M.M., Pydanos U.A., Pribakos A.A.,
Pemvimaa ALA., CaBenkoB A.A., Cagpiros 3.51.-O., Ceanos B.JI., Ce6amnoc Canuec C., Cenpix C.A.,

CemenoB A.10O., Cemenona U.A., Ceprees C.B., Cepreesa H.A., Cepoukun E.B., Cepmiok B.3., Cugopun A.O.,
CrnenneB B.M., Crrenines U.B., CnenoB W.I1., Comuprmrkus FO.A., Copun A.C., Ctudopos I'.I"., Crpeneuxas E.A.,
Cyxosapos C.H., Tapacos H.A., Tepneuxwuii A.B., Tepses O.B., Tumodees C.B., Tumodeena A.E.,

Tumomenko A.A., Tuxomupos B.B., Tkaues I'.I1., Tonumuna H.J., TpyorukoB A.B., Tpyouukos I'.B., Tsnkun U.A.,
VYnosenko C.JO., ®atees O.B., ®enotos A.C., Denoros 0. 1., ®emonnn A.A., @ununmnos UL.A.,

Xomxubarusu I'.I"., Hansimes B.B., Yerutakosa B.A., Uenrypros B.B., Uenypuos B.®., Uepemyxun A.E.,
UYepemyxuna [".A., Uymaxos I1.B., [lladyHoB A.B., lllepemerneB A.[l., lllepemerseBa A.U., Hlunann P.A.,
urenkoB M.O., llImeiper N.A., lllynpko A.A., lllytoB A.B., llyros B.b., Illerones 1.B., llepbakos A.H.,
Munysos A.B., FOpesuu B.1., Apsirun I'.A.

Peanuszanms
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JAIT  Adanacees K.I'., I'ycekoB A.B., Kyunnckuit H.A., Kpasuyk H.II., Mansimes B.JI., OnbiueBckuii AT,
XomyTos H.B.

JIUT  AorapsH A., Aiipsa A.C., Anekcanapos E.W., Anekcauapos U.H., bananaun A.., banamos H.A., bapanos [I.A.,
bensakor I.B., byma ., Boiitummn H.H., Boponuos A.C., I'puropsu O., 'onynoB A.O., I'natuu C., 3yes M.I.,
Weanos B.B., Kamynun U.A., Kokopes A.A., Kopenskos B.B., Moiiberko A.H., Munsin B.B.,
MycynsmanbexoB XK.K., Heuaeckuii A.B, [Mapxunkwuii C.C., [Tanosn B.B., [Tenesantok U.C., IToaraituerii 11.B.,
[Mpsixuna I.U., Cemenos P.H., Ctpensuoa O.1., Ctpux T.A., Tpodumos B.B., YVkunckuii B.B., IlImatos C.B.

JIT®  Tonees B./.
JIH®  JlutBunenko E.H.

3.1. Pa3pa6oTka u co3nanue Myxun K.A.
CBEPXIIPOBOASIIEr0 COJICHOUIA Tomuaun H.J.
U IpMa MarHuTa

Peanuzanusa

JI®BD baparos P.B., bensier C.E. bensiea E.B., I'epacumor C.E., JIo6anos 10.}O., HoBocenos B.A., Cmenstackmii U.A.,
CwmonsanH T., Tepemrna J.A., Tkaues I'.I1.

3.2. Co3naHue KOMILUIEKCa 1eTEKTOPOB T'onoBaTiok B.M.

. Peannzanusa
CTAPTOBOIi KOHUTYypauumn Kexenuaze B.JL.
ycranosku MPD
JI®BD baokuu B.A., bazpures C.H., UBamkun A., Mosuan C.A., Mypun F0.A., Tormmwma H. /1., Tsanxua U.A.,
IOpepuu B.U.
3.3. Pa3paborka u co3gaHue CUCTEMbI Basbuies C.H. Peammamus
c0opa JaHHBIX U CHCTeMbI KOHTPOJISI Cnaennes U.B.

JI®BD backakos A.E., Kykiun C.H., Cnenne B.M., Tapacos H.A., Tepneukuii A.B., ®entonnn A.A., @ununmnos U.A.,
IIyTtos A.b., llunynoB A.B.

3.4. Pa3pabotka (pu3u4eCKOil IPOrpaMMbl Psados B.I'. Peamusamus
MPD KoJsecuukos B.U.
3unuenko A.U.
3.5 Pa3spaborka cucremMmbl 00padoTKH Joaounos A.T'. Peanusanus
M aHaJu3a janusix MPD Porauesckunii O.B.
Imaros C.B.

JI®BD  Momkuda A.A., Cnenos WU.II.

JINT AnexcanapoB E.W., Anekcangpos U.H., bananaua A.U., banamos H.A., bapanos JI.A., benskos /1.B.,
Botitumua H.H., Boponmos A.C., I'natuu C., 'omynoB A.O., Honbunos A.I'., 3yeB M.U., Kamynunn UL A.,
Kopenskos B.B., Mutsin B.B., Moiibenko A.H., Mycynsman6exos XK. K., [Tapxumxuit C.C. , IleneBaniok 1.C.,
[Moaraitasiii J1.B., [psixuna JI.U., Cemenos P.H., Ctpensiosa O.U., Ctpux T.A., Tpodumor B.B.

KpaTkasi anHOTALMSA U HAYYHOE 000CHOBaHHe:

B 2025 momxeH coctosThes pusmdeckwii 3amyck koumaiiaepa NICA ¢ myukamu. K cepemuae 2025 roma xomainep JODKEH
00eCTIIeYnTh CTONKHOBEHHUS MTydka Xe ¢ (PMKCHPOBAHHOW MHUIICHBIO-IIPOBOJIOKOH, YCTAHOBJICHHON B 00J1aCTH B3aUMOJICHCTBUS
skcnepumenta MPD. B kauectBe MaTepuana mpoBOJIOYKH OyIeT HCIOIB30BATHCSA BOJb(ppaM. Ha BTOpoM W TpeTheM 3Tamax
3amycka JOJKHBI OBITh pealii30BaHbl CTOJKHOBEHMS siiep Xe& Ha BCTpEUYHBIX Myuykax. CpoKM HM3TOTOBIEHUS W 3aIlyCcKa
IKCIIEPUMEHTALHOW YCTAaHOBKH JKECTKO CBSI3aHBI C paclucaHueM 3amycka kosuaigepa. K cepeawne mera 2025 rona,
JKCIIEpUMEHTaIbHas ycTaHoBka MPD momkHa OBITh MOJIHOCTHIO cOOpaHa W YCTaHOBJIEHA B €€ pabouee MOJIOKEHNE Ha TydKe.
JleTeKkTopHBIE MOJACUCTEMBI JOJIKHBI OBITH MHTETPUPOBAHBI B OOIIYIO CUCTEMY YNPAaBICHUSI M CYUTHIBAHUS JaHHBIX. [lepBbie
JlaHHbIe, COOpaHHbIe ycTaHoBKoW MPD Ha mydke OyayT HCIIOB30BAHBI IJISl H3yUEHUSI 0COOCHHOCTEH paboThl U XapaKTePUCTUK
JIETEKTOPHBIX TOJCHCTEM, HACTPOHKE aJIrOPUTMOB BOCCTAHOBIIEHHS CUTHAJOB B JETEKTOPHBIX MOJICUCTEMAX, a TaKXKe
BOCCTAHOBJICHUS TPEKOB 3apsKEHHBIX YaCTUIL U MX ACCOLMALIMU C CUTHAJIAMU BO BHEILIHUX JIETEKTOpaX.

OsxkugaeMble pe3yJibTAThI 10 3aBePIICHNH IPOEKTA:
Co3zgaHue 1 3aIryck nepBoro 3rana ycraHoBku MPD Ha myuke.

KoHn¢urypamnus mepBoro stama BKJIIOYAET: MarHUT, co3faroniuii pasHoMmepHoe moje 10 0.57T, TpekoByio cucrtemy Ha 0ase
Bpems-tipoekioHHo kamepsl TPC, Bpemsmnponerssiii nerexkrop FFD-TOF, anexrpomaranTasrii kanopumerp ECal un nepenane
anponnsle kanopuMeTpsl FHCal. TIpoBenenne TexHUUeckoro ceaHca Ha mydkax kosuaiigepa HUKA nns HacTpoiiku Bcex
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OJACUCTEM 3KCH€pHM€HTaJ'II:HOI7[ YCTaHOBKH MPD, B 6HaFOHpI/IHTHbIX YCJI0BUAX NPOBCACHUC (1)1/13I/I‘ICCKOFO CCaHCa Ha ITy4YKe IJIs1
Ha60pa CO6I)ITI/II71, COOTBCTCTBYIOLIUX CTOJIKHOBCHUSAM TSAXKCIIBIX MOHOB B PA3JIMYHBIX KOH(l)I/IpraHI/ISIX (CTOHKHOBGHI/IH C
(bI/IKCI/IpOBaHHOfI MHUIICHBIO MW CTOJIKHOBCHUSA BCTPCYHBIX Hy‘IKOB), C LCJIbI0 HU3YUCHUA CBOICTB 6apHOHHOﬁ MaTepuu.

Co3maHme M 3allyCK B 3KCIUTyaTallMi0 LEHTPATH30BAHHON CHCTEMbl MOHHMTOPHHIA, KOHTPOJIS M YIPABICHHS JIETEKTOPOB,
MarHuTosB, razoBoil cuctemsl (DCS), a Taxke cucTeMbl aBapuiHON WHAWKAIMK M PEardpOBaHMs HAa BHEUITATHBIC CHUTYAIUH.

Cosnanue cucTeMbl COOPBI JAHHBIX C AeTEeKTOPHBIX nojacucteM (DAQ).

Co3iaHue CHUCTEMBl HENPEPHIBHOTO MOHUTOPWHra KadyecTBa 3aIlMCBIBAEMBIX C JETeKTOpoB JaaHHBIX (QA), KanuOpoBKH
JIETEKTOPOB ¥ MEPBUYHON 00pabOTKU MOCTYMAIOMIMX C SKCHEPHUMEHTAILHON YCTaHOBKM JaHHBIX IS Iepexona oT ¢opmara
CBIPBIX JAHHBIX K TaOJMIIaM BOCCTAaHOBJCHHBIX TPEKOB M XHTOB B JETEKTOPHBIX IMOJCHCTEMax, 0OpabOTKH MOIyYEHHBIX HA
MIPEABIAYIIEM 3Tare TaOIHIl TPEKOB M XUTOB C LEIbIO ONMPENCICHNS IKCIUTyaTAlMOHHBIX XapaKTEPUCTHK JETEKTOPOB M BCEH
YCTaHOBKH, a TAK)X€ ITOJIyICHHUS MEPBBIX (PU3NUECKUX PE3YIIBTATOB.

OsxkugaeMble pe3yJIbTATHI 10 MPOEKTY B TeKYyIIeM roay:
Oxnaxnenne CoseHOMIA O TEMIIEPATyPhI KHIKOTO TeIIUs, 3aIyCK MEPBIX KOJUTA0OPAIHOHHBIX CMEH.

ITogaya TOKOB Ha CBEPXIPOBOIAIINEC W KOPPEKTHUPYIONME OOMOTKM MarHWTa, TECTUPOBAHHE PEXHMOB paboTa MarHWTa W
CHCTEMBI 9BaKyallly SHEPTUH.

HpOBeZ[eHI/IC H3M€peHHﬁ MAaruvMTHOIO I1OJIA TIPU PA3JINYHBIX 3HAUYCHHAX TOKOB.

3asepmenue co3manus moacuctem TOF, FHCal, FFD, c6opku kopmyca TPC, n nepBbix 40 1mMoryceKTOpOB 3JIEKTPOMAarHATHOTO
kanopumetpa ECal.

OmnpeneneHne ONTUMAIBHBIX APaMETPOB U AJITOPUTMOB PabOTHI TPUITEPHOU cHCTeMBI SKcriepumenta MPD, moctpoeHHoit Ha
6aze nerekropoB FFD, FHCal u TOF, mns sddexrrBHoro oréopa coObITHH, COOTBETCTBYIOIIUX CTOJKHOBEHUSAM sIep Ha
(DMKCHPOBAaHHOW MUILIEHH M B PEKUME CTOJIKHOBEHHH BCTPEYHBIX IYyYKOB, OIpEJelIeHHe KOOPAUHAT NMEPBUYHON BEPIIMHBI U
ctaprosoro Bpemenu T0. Peanuzanys pa3paboTaHHBIX alTOPUTMOB B JKEIIE3€.

MopenupoBaHue pabOThl 3KCIEPUMEHTaIbHONH ycTaHOBKH MPD B Xet+W CTOJKHOBEHHUSAX C HCIOJB30BAHUEM PAa3IHUHBIX
TCHEPATOPOB COOBITHI TPU PaA3IMYHBIX IHEPTHUSIX B3aUMOJCHCTBHUS C IEJIBI0 HM3YyUYCHHUS €€ BO3MOXKHOCTCH IS M3Yy4CHUS
CTOJKHOBEHUI HMOHHOTO ITydka ¢ (PUKCHPOBaHHON MuImIeHbI0. [lomoOHas KoH(UTypamus ITy4YKOB, IO-BUANMOMY, OyIeT
obecrieynBaTh HAaNOOIBIINI 00BEM SKCIIEPUMEHTATBHBIX JaHHBIX, JOCTYIHBIX IS H3YUCHHUS.

4. Co3nanne ycranosku SPD nist I'yebkoB A.B. TpoexTHpoBanHe
U3yYeHUsi CIMHOBBIX 3QeKTOB 3amecmumens:
B fI/IePHBIX B3aUMO/JeHCTBUSX Jlaapirun B.I1.

JI®OBD Aszopckuit H.U., Anexcaxun B.1O., Anocos B. A., Acraxos B.1., AxynzsnoB P.P., Baitrapawes [., banaun A.A.,
banguna O.I'., baytun B.B., bamapuna K./I., bensera E.B., becnanos }0.I"., bieko B.B., bneko B.B.,
Bborocnoeckuit /I.H., bopucos B.B., byakosckwuii /I.B., bymmuna E.A., BacunseBa E.B., Bonkos U.C., Bonkos I1.B.,
laspumyk O.I1., Tanosin A.C., I'epacumos C.E., I'ony6six C.M., I'opOynos H.B., I'ypuusn 10.B., Aynun B.b.,

Enux T.JI., Epmos FO.B., XKwxun U. A., XKykos U.A., 3amarun H.W., 3emnsunukuna E.B., 3unun A.B.,
3onoteix JI.A., 3ybapes E.B., sanos A.B., Maunos H.S1., Mcynos A.1O., Kakypun C.U., Kam6ap bl.,
Kamuronos N.10., Kapxxasun B.1O., Kexemnnze I'. /1., Kepeii6aii 1., Kiresiosa E.A., Koxua M.A., Kokoynuaa E.C.,
Komnsuios F0.A., Kopzenes A.1O., Koposkun JI.C., Koctioxos E.B., Kpamapenko B.A., Kyxapes B.A.,
Jlageirun E.A., Jlenaunku P., Jlupanos A.H., Jlommanosa K.B., JIeican B.M., Maaguroxuun I.T., Musnko O.,
Muxaitno K.B., Mouan C.A., MyxamemkanoB E., MyxamemkanoBa A., Meiktei0ekoB [l., Haroprsriii C.H.,
Hukurna B.A., Hukudopos JI.H., [Tasnos B.B., [lepensirun B.B., [Terpos M.B., ITonos B.B., [Tynun C.1.,
PesnnkoB C.I'., Porauéra H.C., Pomaxos C., CaBenkoB A.A., CarumbaeBa H., Camamatia K.M., Caponos A.b.,
CunensmmkoBa C.E., Ctapukosa C.1O., Ctpenenkas E.A., CyxoBapos C.U., Tapacos O.'., Tepé€xun A.A.,
TumeBckuit A.B., Tormununa H. 1., Tposia FO.A., Ycenko E.A., Xabapos C.B., Xapsiozos I1.P., Uemesos JI./1.,
UYersepukos C.A., Umwmis B.b., [llanaes B.B., lllepemerseBa A.U., Hlumanckuii C.C., Hlkaposckuii C.H.,
[Tyspko A.A.

JAIT  A6azos B.M., Anekcees I'.J]., Annaxsepauesa A.D., Aupumon H.B., Aptukos A.M., Aranos H.B.,
Adanacees JL.I'., bapanos A.B., boiikoB A.B., bombsmakosa A.E., Bactokos A.O., Beprorpanos JI.C.,
Beprorpanosa FO.J1., Bepxees A.1O., I'azzaeB A.-b.B., I'magunun JL.K., 'onranze A., I'puaun A.O., I'punait K.1.,
T'yceiinos H., I'ycekoB A.B., laBbinoB FO.U., [latTta A., Jenosuu .B., demuueB M.A., lenucenko N.U., Iuma M.,
Huma M.-O., Tuma M.-T., Eneukux 1U.B., XKemuyros A.C., Kypasnés H.U., 3umun N.1O., Kapnumikos A.B.,
Kosszuna H.A., Koxxykanos B.A., Kpygonok B.I'., Ky3nernosa K.W., Kynmukos A.B., Kynsunukwmii FO.A.,
Kyp6atoB B.C., Kypmananues XK., Kyty3zos C.A., Jlenckwuii [1.1., JIsmxo U., Mansues A., OnpmieBckuii AT,
ITuckyn A.A., Ilpoxomun ®@.B., Pycos JI.U., Pri6aNKOB A.B., CamaprieB A.I"., Camoiinos O.b., Cemronun A.C.,
Cepro6un C.C., Cumonenko A.B., CkaukoBa A.H., Coxonos C.A., Tepemenko B.B., Tponuna A.U., ¥Y3uxos 10.H.,
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®enocees J[.B., ®ponos B.H., Yansiues B.B., Uersepukos A.B., Hoxenu /., Uykanos A.B., lllapos B.H.,
[Mununosa A.B., Hltexep K.

JIMT  Anexcanapos E.N., Anekcannpos U.H., bBypew M., Boiitiummn H.H., I'pedens H.B., lunopenko A.B., Konak A.C.,
Koctenko B.®., MuneeB M. A., Oneitnuk J[.A., OcockoB I".A., TTerpocsa A.ILL., Vxunckuii B.B., Xabaes 3.K.,
[MImatoB C.B.

JIT® XKesnakos A.C., Canees B.A., Tepses O.B.

KpaTkasi aHHOTalMs M HAYYHOE 000CHOBaHHUeE:

SPD — 370 muraHupyemMasi SKCIiepuMeHTaIbHas yCTaHOBKa Ha koymnaiinepe NICA, mpenHasHaueHHAs IS M3YUCHHS CTIMHOBOI
CTPYKTYpBI IPOTOHA U AEHTPOHA, a TAKXKE APYTHX CIIMH-3aBUCUMBIX SIBJICHUH C MOMOIIBIO MONIIPHU30BAHHBIX TyYKOB IPOTOHOB
1 JIeWTPOHOB NPH SHEPTUH CTOJIKHOBEHUs 10 27 I'3B u ceetumocty 10 1032 cm? ¢! B nosspHu30BaHHBIX TPOTOH-MPOTOHHBIX
CTOJKHOBEHUX dKcnepumMeHT SPD 3akpoet pa3pbIB B KHHEMATHUECKOIl 00J1aCTH MeX 1y HU3KOIHEPreTHIECKUMU U3MEPEHUSIMU
Ha ANKE-COSY u SATURNE u BBICOKO?HEPTreTHUECKUMH U3MEPEHUAMU Ha PelaTUBUCTCKOM KoJIaiifepe TAXKeIblX HOHOB
(RHIC), a Taxxe mianupyeMbIMU SKCIIEpUMEHTaMH ¢ HenoABKkHOM Mumensto Ha LHC. YTo kacaeTcst BO3MOKHOCTH paboTHI
NICA ¢ monsipu30BaHHBIMH ITy9KaMH JEHTPOHOB IPH TAKUX SHEPIHAX, TO OHA YHHKaimbHa. [Imanmpyercs, uto SPD Oyner
paboTaTh Kak yHHMBEpCalbHAsl yCTAHOBKA JUII BCECTOPOHHETO M3YUEHHs HETOJIIPU30BAHHON M MOJSIPU30BAHHOM TIIIOOHHOM
CTPYKTYpPBI HyKJIOHA TIPH OOJBIINX U CPEAHUX 3HAUCHUAX MEPEMEHHOM X C HCHOIB30BAHUEM PA3IMYHBIX JOMOIHSIIOMINX JIPYT
JIpyra IpOOHNKOB, TAKMX KaK: YaPMOHHH, OTKPBITHIH YapM U NpsmMble (OTOHBI. [IpHopruTeTOM SIBISIETCSI M3MEPEHHUE MTAPTOHHBIX
pactpeneneHuil, 3aBUCSIINX OT ONEPEYHOTO UMITYIbca mapToHOB B HyKioHe (TMD PDFs). M3yuenne cinHOBEIX 3¢ (hekTOB B
YIPYTOM pacCestHUH MPOTOHOB M ICHTPOHOB M B POXKICHUH JISIMO/Ia-TUIIEPOHOB, TIONCK ANOAPHOHHBIX PE30HAHCOB, U3YUCHHE
POKAECHUST OYapOBAHHBIX YACTHIl y TOPOTa, U3yYeHHE MYJIBTHKBAPKOBBIX KOPPENALUi, a Takxke Mpodas MOJIIpU30BaHHAS U
HernoJsipu3oBaHHas Gpu3nka OyAyT AOCTYITHBI Ha EPBOM dTarie paboThI KoJIaiAepa ¢ TOHMKEHHOI CBETUMOCTBIO M HEprHeit
CTOJIKHOBEHHI ITy4KOB NPOTOHOB M MOHOB. [Ipemnaraemast nporpamMma (pM3MKH OXBaThIBAET 0 KpaitHed Mepe 5 yeT paboThl
SPD.

OsxuaaeMble pe3yJibTAThI 10 3aBePIIEHUH MPOEKTA:

OCHOBHBIM pE3YJIbTATOM JKCIIEPUMEHTA JIOJDKHO CTaTh IIOJIydeHHWE HOBOW YHHMKaJIbHOW MHQOpMAlMU O TaKHX TIIIOOHHBIX
pacIpeneneHusax, Kak criupaisHocTh, (GyHknun Cusepca, bypa-Mamnnepca, a Takke APYIHX HapTOHHBIX PACIHpENENICHHSX,
3aBHCUMBIM OT momepedHoro mmmyibca (TMD PDFs) B HykioHe, a Takke C TIIOOHHOH (YHKIHEH MOMEPEYHOCTH H
TEH30PHBIMH TAPTOHHBIMH PAcIpeACICHISIMA B JEHTPOHE, IOCPEICTBOM HM3MEPEHHUS COOTBETCTBYIOIIUX OJUHOYHBIX H
JIBOMHBIX CIIMHOBBIX acuMMeTpuil. Pesynpratel, oxumaemsie or SPD, OynyT Wrparh BakHYIO poib B OOIIEM NOHHMaHHU
CBOHCTB CHJIBHOTO B3aMMOJICHCTBHSA, a UIMEHHO TIIIOOHHOTO COJEp)KaHWA HYKJIOHA M AOTOJHAT TEKyIIHE M IUIaHHPYEMBbIC
uccnenoBanug B RHIC, a taxoke Oynynue n3mepenus Ha EIC (BNL) u Ha ycTaHOBKax ¢ HEeMOABIKHON muiieHbto Ha LHC
(CERN). OgHOBpeMeHHOE H3MEpEHHE OJHUX M TeX K€ BEIMYHH C HCIOJB30BAHMEM PpAa3IMYHBIX IPOIECCOB HAa OJHOMN
9KCHEPUMEHTAIBHON YCTAaHOBKE MMEET KIIF0UEBOE 3HAUCHHUE I MUHUMU3AIUN BO3MOYKHBIX CHCTEMAaTHYECKUX (P (PEKTOB.

OsxkuaaeMble pe3yJIbTATHI 10 MPOEKTY B TeKylIeM roay:
Pazpabotka, co3maHue, TECTHPOBAHHE W ONTHMM3ALUSA NPOTOTUIIOB AETEKTOPOB M MPOYMX IOJICHUCTEM YCTaHOBKH SPD.

Co3nanne W pa3BUTHE HMHQPACTPYKTYPHl TECTUPOBAHHS TNPOTOTHUIOB MOACHUCTEM YCTAHOBKM Ha BBIBEJICHHBIX ITydKax
HyxnorpoHna.

3aBepiieHrHe pabOThI HAJ TEXHHUYCCKUM MpoekToM SPD, 0m00peHHe TEXHHYECKOr0 MPOEKTa MEXIyHapOIHBIM
KOHCYJIbTAIIMOHHBIM KoMHuTEeTOM SPD.

AKTHBHOCTH HH(PPACTPYKTYPbI:

HanmeHoBaHHe aKTMBHOCTH PyxoBoauTe/u Cpoxu peanuzanuu
JlaGoparopust OTBETCTBEHHBIE OT Jab0OpaTOpUU Craryc
1. Teoperuueckue uccjieq0BaHUs, PACYETHI Bbaamke /I, 2024-2026
U co31aHue Moaeeii 1is onucanus ceoiicte  Copun A.C.
SIIEPHOTO BEIECTBA B YCJIOBUSAX BHICOKHX Tepsie O.B. Peammsauus

TeMIepaTyp U c:KaTHii, ITNHAMUKH
BBICOKOIHEPreTHYeCKHX /1ePHbIX
B3aMMO/IelCTBHIl IPH 3KCTPEMATbHBIX
IUIOTHOCTAX 0AapHOHHOI MaTepuu,
CIUHOBBIX U P-yeTHBIX 3 exToB
JIT®  Bbparyra B.B., UBanos 10.b., Knonot f.H., Oranecsn A.I'., [TapBan A., Poenko A.A., ®puseH A.,
XBopoctyxuH A.C.

JIMT  Kanunosckwuii FO.J1., Mycynsman6exoB XK. K., Hukonos 3.1

JIAIT  JIeikacos I'.H.
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JI®GBD Abpaamsu X.Y., ApremenkoB JI.A., Battok I1.H., Bopontok B., [Ips6maos JI.K., Kekenunze B.J1., Koxun M.A.,
Jlemuunku P., Manaxos A.U., Pe3snukos C.I'., Porauesckuii O.B.

2. KomnbrorepHas nngpacTpykrypa: Jououniaos A.T. 2024-2026
on-line un off-line knacrepsl Porauesckmuii O.B.
pacupeaeJeHHoro KOMIbLIOTEPHOro Peanzauus

KOMILIeKca, CHCTeMbl MOIeJIMPOBAHN,
nepegayu, 00padoTKM U aHAIN3a AAHHBIX,
HH(popMaLMOHHbIE U TEXHOJIOTHYeCKHe
KOMIIbIOTePHbIE CHCTEMBbI

JI®BD Mensaukos [.I'., Munaes FO.U., MuTtioxun C.A., [Temexonos J[.B., Csanoe B.JI., Cnenos W1.I1., Cnennes N.B.,
®enoceen O.C., lIkaposckwmii C.H.

JIMT  3penos P.B., Kamynun U.A., Kekenunze /1.B., Kopenskor B.B., Munsia B.B., Onetinuk J[.A., ITeneBanrok U.C.,
Metpocsa A.ILL, ITnsmkesnda M.C., [loaraiiasii [1.B., Ctpmx T.A., Tpopumor B.B.

3. PadoThI 0 cO31aHUIO M PA3BUTHIO Kemuyros A.C. 2024-2026
TEeCTOBOM 30HBI /IJIsl METOAMYECKHUX
HCCJIeJOBAHMI 1eTEKTOPOB HA JTUHEHHOM [IpoexTupoBanwue
ycKopHTesie 3JeKTpoHoB B JISITI Peanusanus

JI®BD bBangun A.A., Taspuuryk O.I1., Eauk T.JI., Ko6en B.B., Mypun 10.A., [llabpatos B.T".

JIAII

4.1.

4.2.

JIOBD banaun A.A., JletepoBa E.A., Poraues A.B., [Hansnun B.H., 3 yen.

JIAIT

bpykea A.E., Toctkun M.U., lemun J1.J1., Kpyuonok B.I"., ITopoxogoii C.1O., Camodanosa S.A., Tpudonos A.H.,

IOnenxo K.E.

CoopyxxeHnue ¥ pa3BuTHE HHPPACTPYKTYPbI
JJISl TPUKJIAAHBIX MMTHHOBAMOHHBIX
uccjaenopanmnii Hakommiaexkce NICA

CoopyskeHHe KAHAJIOB /ISl MPUKJIATHBIX
HccIeI0BAHMIA, CTAHIMH 1J1 00/ 1y4YeHH s
3JIeKTPOHHBIX KOMIIOHEHTOB

U Omosiornyeckux 00beKTOB
AJTHHHOMPOOEKHBIMH HOHAMM

¥ CTAHIMH JJIS1 00/ TyYeHNUs 3TeKTPOHHBIX
KOMIIOHEHTOB HOHAMM HHU3KHMX JHEPrui

HHUOKP 1o pa3BuTHio M 3KCIJIyaTallUM
00J1y4aTeJbHBIX CTAHUMIA ISl IPUKJIATHBIX
uccjaenoBannii Ha kommiaekce NICA;
OpraHu3anms MeKAyHapoaHO
KoJL1a0opauuu

BenoxomnreiroBa K.B.

JIH®  bynasun M.B.

5.

5.1.

5.2.

Coopy:xeHue KOMILIEKCa 30aHUI

¢ MHXKeHePHOIl HH(ppacTPyKTypOi

AJI pa3MeleHus 00beKTOB, HHKEHEePHBIX
cucteM u nposegeHust HUOKP

s kommiexca NICA

TexHu4yeckoe NPOEeKTUPOBAHME,
KOOPIMHAIMSA COOPY:KEHHUsI KOMILIeKca
31aHMI U Pa3BUTHA MHKEHEePHOM

HHQPACTPYKTYPBI

HUPuOKP, co3nanue npoToTHNOB

Y MOJTHOMACIITAOHBIX CBEPXNPOBOAAIINX
MAarHuToB JUIs 0ycTepa u kosaiinepa NICA,
o0HOBJIeHHOro HykioTpona

Byrenko A.B.
Copun A.C.

Byrenxo A.B.
Coipecun E.M.

beaos O.B.
TroTionaukos C.U.

Aranos H.H.
Kexenuasze B.J1.
Tonuaun H.J.

Memkos U.H.
Hdynapes A.B.

Xomxkuoarusanu I'.I'.
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2024-2026

[IpoexTupoBanue
Peanusanus

Peanusanus

[IpoexTupoBanue
Peanusanus

2024-2026

[IpoexTupoBanue
Peamuszanus

IIpoexTupoBanue
Peanmuzanus

IIpoexTupoBanue
Peanuzanus




JIOBD Aramnosa B.B., AsepuueB A.C., bazanoB A.M., baszsuiea H.I1., bopuosa A.A., biunos H.A., bop3ynos 10.T.,
Bopucos B.B., Byrenko A.B., beiukoB A.B., 'anmumos A.P., Tonyouukwuii O.M., I'ycakos F0.B., Jonruii C.A.,
Housrun A.M., [Ipooun B.M., Kapnynus P.A., Konecaukos C.10O., Koncranturos A.B., Kopones B.C.,
Kynamkun A.B., Ky3uenos I'.JI., Kynukos E.A., Kyruenko O.A., Jlunuenko B.U., Jlo6anos /I.B., Makapos A.A.,
Murtpodanosa F0.A., Mepkypres A.1O., Hecrepos A.B., Hukudopos /I.H., HoBukos M.C., Ocunenkos A.JIL.,
[usun P. B., Houkus [1.0., [Ipaxosa T.®., Cepreera E.B., Ceprees A.C., CmuproB C.A., Tymanosa I0.A.,
OumunmoB H.A., @mmunmosa E.1O., [IlabyHoB A.B., llarmos M.M., Illemuyk A.B.

JIAT Axumud I1.T.

5.3. Pa0GoThbl 10 COBEPLIEHCTBOBAHHIO éranos}lligi. TpoexTrpoBarnHe
H PA3BUTHIO DHEPTeTHIECKUX emuH H.B. Peamusaris
U 001IeTeXHOJIOTHYECKHUX ceTel

€ HeJIBI0 MOBBIIICHUA UX YKOHOMHYHOCTH
U 3ppeKkTUBHOCTH

JI®BD Andeer A.B., Kaperauk A.M., MakapoB A.A., Murynmua M.U., HosukoB M.C., Cepoukun E.B., Crenanos B.M.,
CotankoB A.H., Tumomenko O.M., Torwmmua H. /1., Xomxubarusu I'.T'., Yepuses B.I1., [1labynos A.B.,
o B.1O., @umep D.

OKC  bananaun }O.H., Tuxomupos JL.U., ®ponos U.C.
CI'1  byunes B.H., 2 uen.
JIPb beckposnas JL.I'., T'opnees U.C., KpoutoB B.A., Umkos K.A.

Kpartkasi anHOTanus M Hay4YHoe o0ocHOBaHuUe (11.5):

AKTUBHOCTh CBfI3aHa C CO3JAHHUEM CBEPXIPOBOMASIIET0 HHIYKTUBHOTO HAKOINUTENS SHEPIMU B CHCTEME JIEKTPONHTAHUS
Oycrepa u HykinoTpoHa, a Takke CBEpXIPOBOIAIICH MarHuTHOM cuctembl HoBoro HykioTpoHa Ha OCHOBE MAarHMTOB W3
BBICOKOTEMIIEPATYPHOT'O CBEPXIIPOBOJAHUKA.

O:xugaeMble pe3yJIbTATHI M0 3aBePIIEHHU AKTHBHOCTH:
Co3znanne cBepXIpOBOIAINETI0 HHAYKTUBHOTO HakonuTens 2Hepruu SMES B cucteme anektponurtanus oycrepa n Hyxmotpona
C 3araceHHoM sHeprueit okosno 3 MJIx.

Coznanue MoJienbHOro AunoiabHoro marauta Hosoro Hyknorpona uz BTCII matepuana.

O:xugaeMble pe3yJIbTATHI 10 AKTHBHOCTH B TEKYIIEM T'OIY:
Cosnanune mamunsl 1 nsrorosiaeaus BTCII kabens qisa maranta SMES.

HUccnenoBanus xapaktepuctuk BTCII neHT mpu nx o01yd4eHUH TSKEITBIMH HOHAMU.

Pazpabotka MosienpHOTO AUNoasHOTO MarHuTa ajnst Hosoro Hyxmorposa.

CoTpyaHH4Y€eCcTBO N0 TeMe:

Crpana win T'opon HucTuTyT Craryc YuacTHUKH
MEKTYHAPOTHAS
opraHmu3amnus
Azepbaiimxan Baky HIIAN Cornanienue Pyctamos A.
ApmeHust EpeBan HHIIA Cornamenue I'puropsn O.
WBanos H. + 6 gen.
benapych MuHck BI'Y OOMeH BU3UTaMU ®enoroB A.C. + 2 yen.
N® HAHB CoBMecTHBIC pabOTHI Makcumenko C.A. + 3 gen.
HUU AI1 BTy OOMeH BU3UTaMU Jlo6ko A. + 15 gen.
®denorona FO.A.
OUNSAN-Cocurt HAHB CoBMecTHBIE PabOTHI babuues JI.O. + 3 ven.
®TU HAHB CoBMecTHBIE PabOTHI ITo6oas N.JI. + 7 uen.
IToxposckuit A.U. + 3 gen.
Bonrapus IInoBaus PU CoBMecTHBIE pabOTHI [Monosa M. + 3 uen.
Cornamenue 3aituena E.
Typuiicku B.
I'epmanus Hapmmraar GSI CoBMecTHBIE PabOTHI Bapr B. + 3 genn.
Braypok M. + 5 ge.
3enrep I1.
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I'py3us
Eruner
Kazaxcran

Kurait

Kyb6a
Mekcuka

Monosa
Monronus
Poccus

I0Omux
Townmucu
Kaup
Anma-Ata
Nuan

JlaHpuKOY

Tlexun

VxaHb

Xyuxoy

XOHBSIH
Xodoii

L3uHaHb
IIanxait

I'aBana
Mexuko
[Ty>6ma
Kumnnes
Vnau-barop
Bbenropon

BrnannkaBkas
T'aTunna
JonronpyaHsii

Kyxosckuit
Kazanp

MockBa

FZJ)

GTU
ECTP MTI
usio

OTU
CTGU

IMP CAS

"Tsinghua"
CIAE
IHEP CAS

UCAS
CCNU

HU

USC
ASIPP
USTC

SDU
Fudan

SINAP CAS
InSTEC
UNAM
BUAP
UIlD

IPT MAS
beal'V

cory

HHIL KU [TUAD
MOTU
TEXHOJIOT' A
Komnpeccopmar
CIIELIMAII
B2oU

I'enuiimaiu
NMBIT PAH
UTO®

Kpuorenmam
MIy
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CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
Cornamenue

CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
Cornamenne

CoBMecTHBIEC PabOTHI
Cornamenne

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamenne

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CornaiieHue
CoBMecTHBIE PabOTHI
Cornamenue
Cornamenue
CoBMecTHBIEC PabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornaniesue

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PaOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE PaOOTHI

CoBMecTHBIC pabOTHI
Cornamrenue
CoBMmecTHBIE pabOTHI

Cornamenue
CoBMecTHBIE pabOTHI
Cornamenue
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI
Cornamenue

CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Patsunrep V.

[roxep X. + 2 gem.
Ilraccen + 2 yen.
aunnze P.

TaBduk A.H. + 5 yenn.
Caxues C. + 8 yen.
Jlebenes U. + 6 yen.
JIu yan

Illenun ®anr

Hy Iy

Uxao Y. + 8 uen.

Bau U. + 13 uen.
Baur U.

Om3H Jly

Xyan M. + 2 qen.
CeT.

Ban T.

Can C.

Jto ®@. + 2 yen.

Ban 1.

Ban @. + 2 ven.

Ban C.

Conr 1O.

J3e60 Taun

JIsit Uxao

Tan 3. + 3 geun.

Su 1.

IOiiran Ma + 2 gen.
®an JI. + 2 gen.

®anr /.

I'y3aman @. + 1 gen.
Asima A.

Ponpurec M.
XBOpocTyXuH A.
Baarap LI. + 2 uen.
Boxmsnauna K.
Ky6ankun A.C.
Kacymos FO.H. + 3 gen.
IlyxaeBa H.

Psi6oB B.I'. + 5 gen.
Kum B. + 11 qen.
AymeB T. + 1 gen.
®wunaros FO.H. + 3 uen.
[umkun A.B.
Mup3aes T.b.
300posckwii A.1O.
Kokypxun MLII. + 5 uen.
Crynos B.B. + 5 gen.
HBanosa O.A.
lypmrakos B.A. + 10 gen.
Kynesoii T.B. + 5 uen.
Kynukos B.B.
Kaparanos JI.T. + 2 gen.
Booc 3.0.



CepOust
CrnoBakus

V30ekucran

Yunan

IOAP

Slmonus

Mockaa, Tpounnk

HoBocubupck

HoBouepxkacck
IIpoTBUHO

Camapa

Cankr-IletepOypr

CBIKTBIBKap
Tomck
Ops3UHO
benrpan
Kormmme
Hoga-/lyonuna
TamkeHT

Banbnapaunco
Comepcer-Yacr

Cremnenboc

Toxkuo

MHPDA
HUWAD MI'Y

HUY BLID
HUL] K1
HUSY "MUDU"

POV
OUNAH

WS PAH

ns1d CO PAH

HTIJI "3apsg"
IOPI'TIY HIIN
N®BD

cy

CII6I'Iry
CIiery

OM Kowmu HIT YpO PAH
Ty

HNCTOK

INS "VINCA"

UPJS

EVPU

®TU HITIO "®.-C."

AH PVY3

UTFSM
iThemba LABS
SU

Nihon Univ.
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Cornamrenue
CoBMecTHBIE PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
Cornamenne

CoBMecTHBIEC PabOTHI
CoBMecTHBIC PabOTHI

Cornamenue
CoBMecTHBIE pabOTHI

Cornamnrenue
CoBMecTHBIE PabOTHI

Cornatrenue
Cornatrenue
CoBMecCTHBIE paOOTHI

CoBMecTHBIC paOOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PaOOTHI
Cornaniesue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI

Cornamenue
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBMmecTHBIE paOOTHI

ITeBuoB E.®.

Bepexnoit A.

bormanosa I'.A.

Mepkua M.M. + 15 qen.
YenypHoB A.

PatnukoB @./1. + 1 gen.
CraBunckuii A.B. + 8 uen.
Tapanenko A.B. + 12 gen.
Hurmatkymos I'. + 18 gen.
Kamkun A.

T'epacumos C.I'.
3aBeptsieB M.B. + 4 yen.
Amngpees B. + 15 uen.
benos A.C. + 5 den.
I'y6ep @.®. + 16 gem.
MBamkun A.

Vcenxko E. + 5 uen.
AntoxuH E. + 7 uen.
Bapnsxos A.

Kypxun I''S. + 10 gen.
ITapxomuyk B.B.

IIsara E.

Tpubenauc A.B. + 10 gen.
[MatysoB FO.M.
Konnparenko A.M.
ITy3un B.C.

3unuenko C.H. + 5 gen.
Hganos C.B. + 5 uen.
Honronomnos M.
Kapnumkos A.

Canees B.A.

bepanukos f.A.
Beuepnun B.B.
Kepebuerckuii B.U.
Hewmmntorun C. + 5 gen.
OBcsanuukoB JI.A. + 3 yen.
®eodmios I'.A.

KytoB A.1O.

®unumonos C. + 11 gen.
Kynrawes O.K. + 3 yen.
MuonreBud .
Bpnakosa U.

Mapkosuu JIx.

OmumoB X.K. + 10 ver.

Kymnemos C.B. + 5 gen.
Banpesypn 1I. + 3 gen.
Cronapr H.

Boiinu T.

Heroman P.

Karasma T.



02-2-1148-2010/2028

Baikal-GVD
BbaiikaJbCcKkui r11y00OKOBOIHbIH HEMTPUHHBIN TEJIECKOII TUTATOHHOI0 00bemMa

PykoBoaureinsn: Bbenonantukos 1.A.

3amecTHTEIb: Pozos C.B.

YyacTByomue cTpaHbl U MeKAYHAPOAHbIE OPTaHU3AUM:
Kazaxcran, Poccus, CnoBakusi, Uexwusl.

H3yuyaemasi npodJieMa 1 OCHOBHAS 1eJIb UCC/IeI0BAHMIL:
Peanuzaius mpoekTa, BKIIOYAIOIICTO MOJCPHH3AIMIO M Pa3BUTUEC OalKalbCKOTO TPYOOKOBOJHOTO NETEKTOpa 0 00beMa
peructpamuy 1 KM B MCCIIEJOBaHUAX HOTOKOB HEHTPUHO BBEICOKHMX SHEPIHUil aCTPO(PU3NUECKOTO IPOUCXOKICHHS.

IIpoekr:
HaumeHoBaHMe npoeKTa PykoBoaurennb npoekra HIugp npoexra
JlaGopatopust  OTBETCTBEHHBIC OT JIAOOPATOPUH Crartyc
1. Baikal-GVD Beaoaantuxkos U.A. 02-2-1148-1-2010/2028
3amecmumens:
Posos C.B. Peannzauus

JAIT  AmnaxsepasH B.A., Aatonos [1.U., bopuna U.B., Bomsasix B.U., ['ony6eB A.B., 'omy6kos K.B., 'opmkos H.B.,
Hux B., Jopomenko A.A., Houenko U.C., EmxoB T.B., EmenssinoB A.H., 3aBesnos C.1., 3aukun A.A.,
3Be3noB /1.1O., Kamuaonra B.E., Kamues U.U., Katymua C.A., Katymuaa C.J1., Konoua M.M., Kornmes K.B.,
Kopobuernko A.B., Kpyrnos M.B., Kynskosa E.1O., Jleganmka T., Mazapckast H.B., Munaes M.A., Mopo3osa T.A.,
Haywmos /I.B., Opnos J.A., I[leryxos JI.I1., IlmuckoBckuit E.H., Cangykosckuii B.I'., Capponos I'.b., Cuperko A.3.,
CopokoBukoB M.H., CocynoB H.U., Crenkun U.A., Crpomaxos A.Il., Yiae3ytyes b.b., Xpamos E.B.,
[Ma#t6onoB b.A., lllepuenko K.U., [llesuenko M.IO., Illepbakosa U.C., S6mokosa F0.B., fxymes E.A.

JINT  Karynun M.C., ConoBbeB A.T.

KpaTkasi anHoTALMSA U HAY4YHOE 000CHOBaHHe:

[poekt Baikal-GVD — mpomomkeHrne CO3MaHHWS THTAaTOHHOTO HEUTPHHHOTO TENeCKOola JJis HCCIeJOBaHUM B 00JacTd
MHOTOKaHAJIbHON aCTPOHOMHUH, HW3y4YeHUS (YHIAMEHTAJbHBIX CBOMCTB CaMbIX OJHEPTUYHBIX KOCMHYECKHX HEHUTPHHO,
KOCBEHHOTO MOMCKA FaTaKTUUeCKOH TEMHON MaTepUH U MPUKIAIHBIX UCCaea0BaHni. MexayHapoaHas KoJutabopalyst MpoeKTa
Baikal-GVD ctpout HeliTpuHHBII Teleckon Ha o3epe baiikan. MaccuBbl CBETOUYBCTBUTENBHBIX 3JIEMEHTOB B ONTHYECKUX
MOAYJISIX PETUCTPUPYIOT u3inydeHue Basunoa-UepeHkoBa, cO37aBacMoO€ 3apsDKCHHBIMU 4YacTHLIAMHM B BOJE 03€pa IIpH
JIBUJKEHUU CO CKOPOCTSIMH, NPEBBIIIAIOIUMU CKOPOCTb CBETa B BOJE. Takue 4acTUIbl MOTYT BO3HHMKAaThb B DPE3YJIbTaTe
B3aMMOJICHICTBUA HEHTPHMHO B BOJAE WM TOPHOHM moponxe JHa o3epa. DHEprus M HaNpaBIeHHE HCXOIHBIX HEHTPHUHO
PEKOHCTPYHPYIOTCS MO0 KoimdecTBy (oToHOB BapmimoBa-UepeHKoBa M BpPEMEHH WX PETUCTPAlMA B OTIEIBHBIX
CBETOUYBCTBUTENBHBIX 3JIEMEHTaX. Teleckom HMMEeT BO3MOXKHOCTh M3y4aThb KOCMHYECKHE HEHUTPUHO M ONpEAesiTh X
HMCTOYHUKHU, OCYLIECTBIISITh HOUCK HEUTPUHO OT AaHHUTMJISILIMM YacTHULl TEMHOM MaTepUH U APYTUX peAkuXx siBjieHuid. Hayunas
MIpoTrpaMMa IMpoeKTa OPHEHTHPOBAaHA Ha pelIeHre PYHIaMEHTAIBHBIX MIPOOIIeM acTpO(OU3UKH U (PU3UKH FIEeMEHTAPHBIX YaCTHUIL;:
HACHTU(QHUKAIMIO acTPO(PU3MYECKNX FWCTOYHHKOB HEHTPHHO CBEPXBBICOKMX OHEPIHi, ONpEIeICHHE MEXaHU3MOB
(hopMHUpOBaHHUS U SBONIONNH TATAKTUK U Ap. B wacTHOCTH, ONikaiiimas 3aqaya — KapTHPOBaHUE HeOa BRICOKOIHEPTETHUESCKIX
HedTpuHo B IOkHOM monymapuu, BKJIO4asi oomacte ['anmakTuueckoro neHTpa. Jpyrue TeMbl BKIIOYAIOT KOCBEHHBIH MOUCK
TEMHOH MaTepuy MyTeM O0OHapyKeHUs HEUTpHHO, oOpasyrommxcs npu anHUrmwnud WIMP va ConHie win B TIeHTpe 3eMIITH.
Baikal-GVD Takxe OyneT uckath 3K30THUECKHE YACTHUIIbI, TAKHE KaK MAarHUTHBIE MOHOTIOJH, CYIIEpCUMMETpUIHbIe Q-00IUThI
WIN HYKJICapuTHl. YHUKANbHBIM HEeHTpUHHBIN Teneckon Baikal-GVD saBnsercs omHOW W3 OCHOBHBIX 0a30BBIX YCTaHOBOK
OUSIN.

O:xunaemble pe3yJibTaThl 10 3aBepPLIEHUH MPOEKTA:

Co3znanne TIIy0OOKOBOIHOTO HEHTPHHHOTO TelecKoma maciirada 1 KM> Ha o3epe baiikan. MccnenoBanue MOTOKOB HEUTPUHO
BBICOKHMX SHEPTUI U3 KOCMOCA, MOMCK T'MIIOTETUYECKUX YACTUI-MarHUTHBIX MOHOIIOJIEH, a TaK)Ke YaCTHUII-KaHIUJaTOB Ha POJIb
TeMHON MaTepun. boybmoi 00beM IETEKTHPOBAaHUS B KOMOWHAIIMU C BEICOKHAM YTJIOBBIM U DHEPTETHUCCKUM pa3pelIcHHEM U
yMepeHHbIe ()OHOBBIC YCIIOBHSI, XapaKTEpPHBIC [JIi TPECHOW BOJBI, IO3BOJSAET BeCTH 3(PQPEKTHBHBIC WCCICIOBAHUS
1 Hy3MOHHOTO TIOTOKA HEUTPHUHO ¥ IOTOKOB OT MHIUBUAYAJIBHBIX aCTPOPUINIECKUX 0OHEKTOB C IIOCTOSTHHBIM U TIEPEMEHHBIM
CBEUYCHHEM.
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OsxugaeMble pe3yJIbTATHI 10 MPOEKTY B TEKyIeM roay:

Habop cratMcTuky Ha yCTAHOBJIEHHBIX TPHHAIIATH KilacTepax HeWTpuHHOro Teneckorna Baikal-GVD. Ilouck u nsyuenue
COOBITHH OT HEHTPHHO BBICOKUX JHEPIruil acTpodu3myeckoil mpupospl. [1oaroroBka M MOCTaHOBKA CIEAYIOIIMX KIIACTEPOB
nerextopa. TecTupoBaHHe HOBOM CHCTEMBI cOOpa U Mepeaaty JaHHBIX, 00ECIEYNBAIOIIEH CHIDKEHNE TOPOTa PETHCTPUPYEMBIX

SHEPTHil.

CoTpyaHu4ecTBO 10 TeMe:

Ctpana uin Topon HucTuTyT Crartyc Y4yacTHUKH
MeKTYHApPOaHAs
opraHu3anus
Kazaxcran Anma-Arta A CoBMmectHbIe paboTel  Jluk B.
Poccust HpxyTck ury CoBMmectHbIe paboTel  bynne H.M. + 7 ven.
Mocksa HUMAD MI'Y CoBwmectHble pabotsl  Koxun B.A.
Hukonaes A.C.
Ckypuxus A.B.
YenypHoB A.C.
[lIupokos E.B.
Mockaa, Tpounk i1 PAH Cormnanienue Homorarckuii I'.B. + 25 gemn.
Hwxuuit Hosropon  HI'TY Coemecthbie padoTel  Kynenos B.®.
Cankr-IletepOypr CIIeIMTY CoBmectHble paboTsl  PozanoB M.J.
CnoBakus Bparucnasa CU CoBmectHble paboTel  bapnauosa C.
JBopHurku P.
CumkoBuy O.
Ockepona J.
Uexus IIpara CTU CoBmectHble paboTel  bapnauosa C.
CumxoBuu O.
rexn U.
Ockepona J.
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06-6-1118-2014/2030

MUBK
MHOrogyHKIHOHAJIbHBIA HHGPOPMALMOHHO-BBIYMCIUTEIbHBINA KOMILJIEKC
PykoBoaurenn: Kopenskos B.B.
IImaTos C.B.
3amecTuTeNn: Honbunos A.T'.
Tlonraiinsiii J.B.
Crpmx T.A.

YyacTByolIHe CTPAHbI H MEKIYHAPOIHbIE OPraHU3aIuM:
Azepbaitmkan, Apmenus, benapycs, bonrapus, I'py3us, Eruner, Kazaxcran, Kuraii, Mekcuka, Monromus, Poccust, CioBakus,
CIIIA, TatiBanb, Y30ekuctan, @pannus, [IEPH, TOAP.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIe0BAHUIA:

I'naBHo#i uensto MUBK sBnsieTcss MakCUManbHO BO3MOXKHOE YIIOBJIETBOPEHUE NOTpeOHOCTEH Hay4yHOro coobmectsa OUSN
JJIA pCHICHUA aKTyaJIbHBIX 3a/la4 — OT TCOPECTUYCCKUX I/ICCJ'IG[[OBaHI/Iﬁ u O6p360TKI/I, XpaHCHHA U aHaJIn3a SKCIICPUMEHTAJIbHBIX
JTAaHHBIX [0 pelleHUs NMPUKIAJAHBIX 3a7a4u B 00JacTH HayK O >Ku3HU. IIpuoputeTHeIMU OYAyT ABIATHCA 3afaun npoexta NICA,
HEWTPUHHOW MpOrpaMMbl, 3a7a4u 00pabOTKH JaHHBIX dKcrnepuMeHToB Ha LHC u apyrux macmraOHBIX 9KCHEPHUMEHTOB, a
Takke MoJiieprKka moyp3oBarenei Jlaboparopuit OUSN u cTpaH-ydacTHUIIL.

B pamkax mpoekTta npeaycMOTPEHO BKJIIOUEHHUE JABYX aKTUBHOCTEH, KOTOPBIE, KaK U MPOEKT, HAlleJEHbl HA yJIOBIETBOPEHUE
TpeOOBaHUH OOBIIOTO YKCIa HAYYHO-UCCIIECIOBATEIFCKOTO H aIMIHUCTPATHBHOTO MIEPCOHANA:

— pasButne nudposoi miardopmer «udposas sxocuctema OUSAN», HHTETpUPYIOMIEH CYIIECTBYIONINE M TEPCIEKTHBHBIC
CEpBUCHI NOJIEPKKU HAYUYHOH, aIMUHUCTPATUBHOM U COLIMAJIBHON A€ TENbHOCTH, a TaKyKe COINPOBOXKACHUS MHXKeHepHOU U [ T-
uHppacTpykTyp MHCTUTYTA, YTO B CBOKO OYEpelb 00CCIICUUT HAICHKHBIM 1 OC30MACHBIH JOCTYIT K JAHHBIM PA3JIUYHOTO THIA U
JTaCT BO3MO>KHOCTh BCECTOPOHHEr0 aHanu3a MHGOpMAIMK ¢ MPUMEHCHHEM COBPEMEHHBIX TEXHOJIOTHH BOJbIINX MaHHBIX H
HUCKYCCTBEHHOT'O MHTEJICKTA;

— CO3/1aHHMe MHOTOIIEJIEeBON NPOrpaMMHO-aNNapaTHod IUTaTGOPMBl AHAIUTHKUA BONBIIMX AaHHBIX HA OCHOBE THOPHIHBIX
amnmapaTHBIX YCKOpUTeNel; aJroOpMTMOB MAIIMHHOTO OOydYeHHs; WHCTPYMEHTOB AaHAJUTHKH, OTYETOB M BHU3YyaIH3allHy;
MOJIJIEPKKH TI0JIb30BATENILCKUX MHTEp(EHCOB 1 3a1a4.

IpoekT:
HaumeHoBaHMe IpoeKTa PykoBoauresu npoexkra IMudp npoexra
Jlabopatopuss  OTBETCTBEHHEIE OT JTabOpaTOpPHUU Crartyc
1. MMHBK Kopensxos B.B. 06-6-1118-1-2014/2030
MHorogpyHKIMOHANbHBIA IIImatos C.B.
H(pOPMANHOHHO-BLIYHCIATENbHbBII 3amecmumenu: Peamnsauys
KOMILIEKC Joaounos A.T'.
Moaraiinwprii J1.B.
Crpux T.A.

JINT  Awnrenos K.H., Anukuna A.U., AutonoBa O.A., banaunun A.W., banamos H.A., bapanos A.B., bexskos JI.B.,
bexxansn T.K., Benpos C.U., Boiitumun H.H., Bopounuos A.C., I'aspunos C.B., I'aBpuw A.I1., ['onockokosa T.M.,
TonynoB A.O., T'opogamgesa JI.U., I'pados E.A., I'padoBa E.H., I'pomosa H.I., I'ymue A.O., leprynos B.I1,
Hepenosckas O.10., /I3axoeB A.T., Ernanos A.B., XXabkosa C.E., 3akomonaun A.1O., 3yes M., Unbuna A.B.,
Kanarun N.U., Kamenckuit A.C., Kapnenko H.H., Kamynun W.A., Kupakocsa M.X., KinouseB A.E., Kokopes A.A.,
Komxos A.B., Kopo6osa I'.A., Kperosa C.A., Kynacosa U.B., Kyapsmosa O.H., Kynakos B.U., Kynenun E.1O.,
Kyrosckuit H.A., JlaBpenTheB A.A., JleButun A.M., Jleramés FO.M., JlrooumoBa M.A., MaxwuroBa E.,

MakcumoB M.A., Mapkos B.H., Mapuenko C.B., MatseeB M.A., Maxankun A.H., Mensaues A.A., Mutioxud A.H.,
Muneia B.B., Mumenko H.H., Moiibenko A.H., Hekpacosa N.K., Hekpacos B.H., OBeukun B.B., Oneiinuk JI.A.,
IMapxwumkwuii C.C., [TeneBantok N.C., Iletpocsu A.IL., TTonexaes [1.C., [Toros JI.A., IIpsxuna JI.1., Poro3un /I.B.,
Poxkosa T.B., Pozentepr A.U., Cemenor P.H., CmomsrukoBa A.C., Coxono U.A., Conosbesa E.B., Copokun U.T".,
Cramat U.H., CrenanoB b.b., Ctpensuosa O.U., Topocsn LLL.T"., Tpopumor B.B., Tpyouanunos H.B.,

VYcaues B.10O., ®apucees B.A., ®etucos M.IO., Lamuypos E.O., Yanun C.B., Uypun A.U., [1IBanes A.M.,

[leiiko B.I1., Hlummakor M.JI., lnoTs JI.A.

JI®BS Tepuenteprep K.B., 'onyroB A.O., Munaes F0.1., Momkun A.H., Porauesckuii O.B., Cnennes U.B., Cnenos W.I1.
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JIH® Cyxommunos I'.A.

JIPb  Yaycos B.H.

JIP  barunsa A.C., [TomskoB A.I'., Copokoymos B.B.
JII  Xemuyros A.C., UBanos F0.I1., Kanuroros B.A.
JIT®  CazonoB A.A.

VHII Cewmenromkun U.H.

AccouuupoBansbeiii  AHucénkos A.B., Kupssaos A.K.
HepCcoHan
MUBK

Kparkas aHHOTAIINS 1 HAYYHOE 000CHOBaHHE:

Jlns  mocTMXKEHWs TJaBHBIX Ieied Bemymux mnpoektoB OUSUN motpedyercs 00pabaThiBaTh OTrPOMHOE KOJHYECTBO
9KCICPUMCHTANBHBIX JaHHBIX. COrIacHO BechbMa rpy0oii OICHKE, 3TO NECATKHU THICSIY MPOIECCOPHBIX AACP U COTHHU METadalT
AKCIIEPUMEHTAIBHBIX JaHHBIX. [ pua-uHpacTtpykrypbl ypoBHed Tier0O, Tierl m Tier2 HeoOXOAWMBI JUIS SKCIICPUMEHTOB
npoekta NICA u HelitpurHO# nporpammbl OUSUN (Baikal-GVD, JUNO u T.1.). BeinonHeHue 3THX Leei TpeOyeT pa3BUTHS
pacrpeneeHHBIX MHOTOYPOBHEBBIX T€TEPOTCHHBIX BBHIYHACIUTENBHBIX CPEll, B TOM YHCIIC W Ha pecypcax YIaCTHHKOB APYTHX
MIPOEKTOB M KOJUTA0OPATHIA.

Konmemnius pa3sBuTist WHGOPMAIIMOHHBIX TEXHOJIOTUH, HayuHBIX BhiuucieHuit n Data Science B Cemunernem miane OMSAU
npeaycMaTpuBaeT cosfganue HaydHod WMT-uH(pacTpyKTyphbl, OOBEAMHSIONICH MHOYKECTBO DPA3JIHUYHBIX TEXHOJOTHYECKUX
pelieHuid, TeHACHIUH u Metoauk. MT-uHpacTpyKkTypa HpeArosiaracT COTJIacOBAaHHOC Pa3BUTHE B3aUMOCBs3aHHBIX MT-
TEXHOJIOTUH U BBIYUCIUTENBHBIX METOJIOB, HAIIPABIEHHBIX HA MAKCUMAIBbHOE YBEIMUEHUE YUCIIA PEIIaeMbIX CTPATErHUECKUX
3amad OUWSIN, TpeOyIonmx MHTEHCUBHBIX BBIYHCICHUH ¢ maHHBIMHA. Oco00e MECTO B ATOW KOHIICTIIMU 3aHMMAaeT KpPYITHBIN
HHPPACTPYKTYPHBIHA MPOSKT « MHOTO(QYHKIINOHAIEHBIN HH()OPMAITHOHHO-BEIIUCITUTEIFHBIN KOMILICKC).

OcnogHoii 3apaueit KUTT MUBK nHa 2024-2030 rT. IBIIsS€TCS BBITIOJHEHIE pabOoT, HAITPABJICHHBIX Ha MOJACPHU3AIIHIO ¥ Pa3BUTHE
OCHOBHBIX aNMapaTHO-IIPOIPAMMHBIX KOMIIOHEHT BBIYHCIUTENIBHOIO KOMILIEKCA, CO3JaHHe COBPEMEHHOW MpOrpaMMHOMN
aT(GopMbl, MO3BOJIAIONICH pelaTh MIMPOKHHA CIEKTP HAyYHO-HCCIENOBATEIbCKUX U IPHUKIAJHBIX 33]a4 B COOTBETCTBUH C
CemunernuM manom OWSIN. Beictpoe pa3zBuTHe MH(POPMAIMOHHBIX TEXHOJIOTMH M HOBBIE TPeOOBaHHMS IOJb30BaTEICH
CTHUMYJIMPYIOT pa3BHTHE BceX KOMIOHEHT u miargopm MUBK. Beruncaurensuas unppactpykrypa MUBK Bxittouaer uetsipe
COBpPEMEHHBIE MPOrpaMMHO-ANNapaTHbIe KOMIIOHEHTHI: rpua-caitel Tierl u Tier2, runepkOHBEPreHTHBIH CYNEPKOMIIBIOTEP
«["oBopyH», 00OnauHyl0 MHQPACTPYKTypy M paclpeleseHHY0 MHOTOYPOBHEBYIO CHCTEMY XpaHEHHs HaHHBIX. DTOT Habop
KOMIIOHEHT o0OecrieunBaeT yHHKanbHOCTF MUBK Ha mMupoBoM nmanmmadTe W MO3BOIISIET HaydyHOMY coobmectsy OUAU u
CTpaH-y4aCTHHI[ HCIOJIb30BaTh BCE COBPEMEHHBIE BBIUUCIUTEIbHBIE TEXHOJIOTMH B pPaMKaX OJHOIO BBIUHCIUTEIBHOIO
KOMIUIEKCa, 00eCIeYMBAIOIIEr0 MHOTO(YHKIIMOHAIEHOCTD, MAaCIITA0MPYEMOCTh, BEICOKYIO ITPOU3BOANTEIHHOCTD, HA/1€)KHOCTD
1 AOCTYNHOCTb B pexumMe 24x7x365 ¢ pa3HOYpOBHEBON CUCTEMOM XpaHEHMsI JAHHBIX JIJIs1 Pa3JIMYHbIX TPYII HOJIb30BaTENIEH.

B pamkax KHUII MUBK mpenycMoTpeHa kKak Hoijaepkka (YHKIMOHHPOBAHHS BCEX IMPOTPAMMHO-ANIIapaTHBIX KOMITOHEHT
MUBK - rpun-caiitoB yposus Tierl m Tier2, obmaunHoit WH(PPaCTPYKTyphl, THIEPKOHBEPTCHTHOTO CYIEPKOMITHIOTEpPA
«["oBOpYH», MHOTOYpPOBHEBOH CHCTEMBI XpaHEHUs JAHHBIX, CETEBOM MH(PACTPYKTYPHI, CHCTEM SHEPrOCHAOKEHUS U KJIMMAT
KOHTPOJISI, TaK ¥ MOJICPHHU3ALIUSI/PEKOHCTPYKIIMS IEPEUNCIICHHBIX BbIIIE KOMIIOHEHT B COOTBETCTBHH C HOBBIMHU TE€H/ICHIMSIMHU
passutus WT-texHomoruid u TpeOoBaHUSAMHU Tmosib3oBaTeneil. HeoOxomumo Takke OOECHeUnuTh BBICOKOCKOPOCTHEIE
TEJIEKOMMYHHKALIUH, COBPEMEHHYIO JIOKAJbHYIO CETeBYyI0 MH(PACTPYKTYPY U HAJISKHYIO HWHXKXEHEPHYIO HHOPACTPYKTYpY,
o0ecIieunBaIIyI0 rapaHTUPOBaHHOE YHEProodeceueHne 1 KOHANIIMOHUPOBAHUE CEPBEPHOT0 000PY/I0BaHUSI.

OsxkuaaeMble pe3yJibTAThI 10 3aBepIIEHUH MPOEKTA:
Monepuuzammsa umxeHepHoi uHpacTpykrypel MUBK OUAM (pekoHCTPYKIHMSI B COOTBETCTBHH C COBPEMEHHBIMHU
TpeOOBaHMIMH MalIMHHOTO 3aia 4-oro staxa JIUT).

MopepHu3anusi W pa3BUTHE paclpeieNeHHOW BbIUMCIUTENbHON Tmardopmel ans mpoekta NICA ¢ mpuBiedeHueM
BbIYHMCIIUTENBHBIX EHTPOB Kosuaboparu NICA.

Coznanue rpun-kinactepa Tier0 st skcnepuMmeHToB Merampoekta NICA g XpaHeHHS OKCIEPUMEHTANbHBIX H
CMO/JISTMPOBAHHBIX JTaHHBIX. Pacmupenue mpou3BOIUTEIFHOCTH M eMKOCTH CUCTEM XpaHeHus rpua-knactepos Tierl u Tier2 B
KadecTBE IEHTPOB OOpabOTKM HaHHBIX I 3KcrepuMeHToB Merampoekta NICA, meWTtpuuHON nporpammer OUSU u
skcriepumenToB Ha LHC.

Pacmmpenne o6maunoit nuadpactpykrypst OMAU ¢ nenpio yBennueHus IpeoCTaBIsIeMOro MOJIb30BaTEISIM CIIEKTPa CEPBUCOB
HA OCHOBE TEXHOJIOTHI KOHTCHHEepU3aIlui. ABTOMATH3AIMs Pa3BEPTHIBAHUS OOJAYHBIX TEXHOJIOTUH B OpPraHU3aIMAX CTPaH-
yuactaun OMAN.
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Pacmmpenune rereporennoil mmargopmsl HybriLIT, Bximouas cynepkommbiotep «['0BOpyH», KaK T'MIIEPKOHBEPICHTHOM
IIPOrPaMMHO-OIIPEAEIIEMON Cpeibl ¢ HEPAPXUUECKOI CHCTEMOM XpaHeHUs! 1 00pabOTKN TaHHBIX.

[IpoekTHpoBaHue W  pa3pabOTKa  pacmpelesiCcHHOW  MPOrpaMMHO-KOH(OUTYpPUPYEMOH  BBICOKONPOU3BOIAUTEILHON
BBIYHMCITUTEILHON TUIaTHOpMBI, 00BEAMHAIONMEH CYyNepKOMITBIOTEpHBIC (T€TEPOTeHHBIC), TPUI- U 00JaYHbIC TEXHOJOTHU IS
3 PEKTUBHOTO UCTIONH30BAHHS HOBBIX BBIYHUCIUTEIBHBIX aPXUTEKTYP.

PazpaboTka crcTeMBbl 3alIUTH KOMIBIOTEPHONH WHQPPACTPYKTYPHl Ha OCHOBE IMPHUHIIUIHATHHO HOBBIX MapaiurM, BKIIOYAs
KBAaHTOBYIO KpHNTOrpaduio, HEHPOKOTHUTHUBHBIC MPUHIMITEI OPTaHM3alNN JAHHBIX M B3aUMOICHUCTBUS OOBEKTOB HaHHBIX,
rI100abHY IO HHTETPAINIO HH(OPMAIIMOHHBIX CUCTEM, YHHBEPCATBHBIN JOCTYII K IPHJIOKEHHUSAM, HOBBIE HHTEPHET-TIPOTOKOJIEI,
BHPTYaJU3aIHIO, COIUAIEHBIE CETH, TaHHBIE MOOMIBHBIX YCTPOWCTB M T€OJIOKAIIHH.

OskugaeMble pe3yJibTaThl 10 MPOEKTY B TEKYLIEM roay:

O6ecnieueHre yCTOWIUBOTO, OE30ITaCHOTO U IIEIOCTHOTO (PYHKITMOHUPOBAHUS HHPOPMAIIMOHHO-TEJICKOMMYHHKAITHOHHOMW CETH
OUSAN (maructpanbHoit omopHoit cetn (2x100 I'6ut/cek); TpancnoprtHoit cetn Merampoekta NICA (4x100 I'6ut/cek);
MHoroceszHoi cetu JIUT (100 I'Out/cex); MarucTpaibHBIX BHEIIHHX TEIEKOMMYHHUKAIMOHHBIX kKaHaioB (3x100 ['out/cek);
cetn Wi-Fi Ha mnomankax MHctutyra B pesxume 24x7x365. Tlomaepikka CTaHIAPTHBIX CETEBBIX CEPBUCOB (DJIEKTPOHHOM
noyuTsl, (aigoBoro odMeHa, 0e30MaCHOCTH), MOJJIEPKKAa M CONPOBOXKAEHHE 0a3bl JAaHHBIX II0JIb30BaTeNeH, 0a3bl TaHHBIX
cereBbIX dneMeHTOB B IPDB, T.1. Pa3paboTka METONMKHM M TEXHOJIOTHH JIBOWHON aBTOPU3AIMU U yIOCTOBEPSIOMINX IIEHTPOB
ceprudukannu. PazpaboTka npoekTa ajbpTEepHATUBHBIX MyTeH BHeIIHeW cereBod mHppactpykrypsl. [IpopaboTka mpoekra
BBIZICICHHOM ONITHYECKO# ceTn A1 kosutabopanwmii mpoekra NICA.

DKcIuTyaTanuss B pekuMe 24xXx7x365 CHCTEM TapaHTHPOBAHHOTO SJCKTPOCHAOKEHHUSA (IU3eIb TEHEPaTOphl, UCTOYHUKH
OecriepeOOHOTO MHTAHUA), KIMMATHYECKOTO KOHTPONA (YWIIEPHI, CyXHe TPagupHHU, MEXKPAIHbIC KOHAWIUOHEPH W T.I.) U
CHUCTEMBI MIPOTUBOMOKAPHOMN 6e30macHOCTH BBIYUCIIUTENILHON HHPPACTPYKTYPHI MUBK. Ob6ecnieuenue
NOJHO(YHKIMOHAIBHOM M ONTHMAaNbHON paboThl MHKeHepHoro obopynoBanuss MUBK. Monepuuzamust 1 u 2 momynei
MAIIMHHOTO 3ana 2-ro 3Taxa. IIpoekTupoBaHue U peann3anus MepBOro 3Tana MOAECPHU3ALUU CEPBEpHON B 3aie 4-ro 3Taxa
3nanus JIUT.

HapampBanre npou3BOANTEILHOCTH U CHCTEMBI XpaHeHUs 0a30BbIX koMmoHeHT MUBK — Tierl nientpa mo 23000 CPU-snep u
16000 TB, Tier2/ITMBK mo 12000 CPU-sxep, cuctembl EOS mo 35 I1b. MoaepHu3anus «o3epa JaHHBIX» Ha 6a3e cucteMbl EOS.
Pacmupenne u conpoBoXKIEHUE SAWHON CHCTEMBI XpPaHEHHS WM JIOCTyIa K obmiemy mporpammHoMy obecnieuennto CVMEFS.
[Monmepkka MPOTPaMMHON CHCTEMBI Pa0OTHI ¢ JeHTOUYHBIMH pobotamu - CTA. [Mommepikka W CONPOBOXKICHHE PaOOTHI
BUpTyansHbIX opranuzanuii WLCG, sxciepumentos NICA, COMPASS, NOvA, ILC u T.A., J0KaJbHBIX TPy MOJIb30BaTENEH
Ha pecypcax Tierl u Tier2 MUBK. Peanuzanus na 6aze pecypcoB MUBK peruonansHoro nentpa ais sxkcnepumenta JUNO.

PazpaboTka npororunos nojaHopyHkroHansHbIX Tier0, Tierl HeHTPOB Ui SKCIEPHUMEHTOB Ha YCKOPUTEIHHOM KOMILIEKCE
NICA. Co3nanune 6a30Bbix cepBucoB s padoTsl Tier0, Tierl u ctoporHux Tier2 mMEHTPOB: perUCTpaNUs TONIb30BaTEICH U
pecypcoB; aBTOpU3alys U MOJIepkKKa O€301TaCHOCTH MCIIOIb30BAaHMS PECYPCOB M PabOTHI MONIB30BaTeNel B pacnpeaeaEHHON
cucreme; ¢uKcanys MpoOieM M OINOBEUIEHHE MOJb30BaTelell W aJMHUHHCTPATOPOB DPECYPCOB; CHUCTEMbl OOBEIMHEHHS
pacIpenenEéHHbIX BBIYHCIUTEIBHBIX PECYPCOB; CHCTEMBI OOBEIMHEHHS PACIpPENENEHHBIX PECYpCOB XPAaHEHUs JIaHHBIX.

Pacmmpenne KomudecTBa MOIb30BaTENICH M YIACTHUKOB paclpeaeIeHHON nH(OpMaAIMOHHO-BEIYHCIUTENbHOH cpensl (PMIBC)
Ha 0a3ze 00JauHBIX pecypcoB opraHuzanuil u3 crpan-ydactHul, OMAN. HapamumBanue BBIYUCIUTENBHBIX PECYPCOB OOsaka
MUBK (mpu HamIu4uu TEXHUYECKOH BO3MOXKHOCTH MOIKIIOUEHHsS), B TOM YHCIE 3a CUET PEecypcoB, MPHOOPETEHHBIX
skcniepumenTamu Baikal-GVD, JUNO, NOvA/DUNE, u ux conpoBoxaeHue. OOHOBJIEHHE BCEX IIPOIPaMMHBIX KOMIIOHEHTOB
00mauHoi mHOpacTpykTypel OUSIM u CepBHCOB 10 aKTyaJbHBIX BepcHil. BHeQpeHHEe CHCTEMBI aBTOMATH3UPOBAHHOI'O
TECTUPOBAHUSI CEPBEPOB IIEpe/ BBOJAOM MX B dKCIUTyaranuro. JlopaboTka cuctemsl MoHMTOpMHTra Kinacrepa HTCondor mms
KOHTPOJISI CTATYCOB MHOTOSIJIEpHBIX 3az1a4. [lepeBo/] cHCTeMBbl OMTOBEIIEHHS 1 MOHUTOPHHTA TEKYIIIET0 COCTOSHNS KOMIIOHCHTOB
o0mauHO# mHppacTpykTypsl ¢ Icinga Ha crek Grafana/Prometheus.

[ToBbienue 3G pekTHBHOCTH HCIIONIL30BaAHUS PACTIPEIENIEHHON IeTepOreHHOM BBIYUCIUTEIBHON CPE/ibl, TIOCTPOCHHOH Ha Oa3e
IO DIRAC myTtem pa3BUTHS W BHEAPEHHUS B CHCTEMY METOIMKH aHAIM3a MPOW3BOAMTENBHOCTH 3a]ad, paboTalomux B
pacupenenéHHoi cpene. OnTUMH3anys MEXaHHM3Ma 3alycka 3ajad MMOCPEICTBOM HCIOJIB30BAHUS IPELYCTAHOBIEHHOTO B
CVMFS mnporpammaoro oxpyxenus [0 DIRAC. TIlpoBemenue ceaHcoB MaccoBod 00paboTku (production) mgaHHBIX
skcnepumMenTa BM@N, TexHudeckas moepikka 3amycka 3aaad skcnepuMmentos MPD, SPD.

Pa3paboTka cucTeMbl aBTOMATH3AIMHM 3a/1a4 pa3BEPThIBaHUS 1 HacTpoiiku cucteMHoro [10 miatdopmsr HybriLIT. Pazpaborka
CHCTEMbI aHaJIN3a Harpy3Ky Ha BEIYUCINTEIBHBIE PECYPCHI IS PEICHHS 3a/1ad MOJICPHU3ALMH 1 ONTHUMH3ALUH KOH(PUTY ALy
cynepkomMmbiorepa «I'oBopyH». TecTupoBanue 1 BHeIpeHHE NapaJUIEIbHBIX U paclpeAeIEHHbIX CHCTEM XPaHEHUs M 00paboTKH
MaHHBIX, Takux kKak MinlO, Apache Ignite m ap., mma yBenmdeHus 3(dekTHBHOCTH pPabOTBI C MOJEIBPHBIMH U
9KCIEPUMEHTAIBHBIMU JaHHBIMH Ha Tutatdopme HybriLIT. Pa3paboTka u mHTErpanus cucTeMsl cOopa M aHaIn3a CTaTHCTUKH
HCTIONB30BaHUs MPHUKIAJAHOTO MPOTPAMMHOTO OOECIIeYeHUs IONIb30BaTeNs M rereporenHoi miardopmer HybriLIT uwepes
cucremy Modules. HapamuBanne GPU koMmoHEHTH cynepkommbioTepa «['0BOpyH» C Ienbi0 oOecredeHHs] HOBEHIINMU
BBIYHCIUTEIBHBIMI aPXUTEKTYPaMU KaK TEKYIIUX MOTPeOHOCTEH MOIb30BaTeNeil, TaK M IUIAHHMPYEMBIX HCCIIEIOBAHUH IS
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skcnepumentoB Ha NICA, a Taxoke s paspurus 3xocucreMbl ML/DL/HPC, BkiIto4ast MOJUIOH Il KBAHTOBBIX BBEIYUCIICHHH.

OmnpITHAS SKCIDTyaTalys IPOTOTHUIIA CHCTEMBI XpaHEHHs 1 00paboTKH NaHHBIX SkcriepuMerTa SPD ¢ ncnonp3oBaHneM pecypcoB
MUBK (obnaunas wHpacTpyKkTypa s pa3MEIICHHs CEPBHCOB IPOMEXKYTOYHOTO TPOTpaMMHOTO oOecredeHus,
BeIUHcIUTENbHAsS HHpacTpykrypa [ITMBK nmns BemomHenus 3amady, EOS mms xpaHeHHs NaHHBIX). AnpoOamus paboThl ¢
JIEHTOYHBIX Xpanunuiiem MUBK.

Pacmmpenue cuctemsl MoHUTOpUHTa LITmon 3a cueT nHTerpanuu J0KadbHBIX CHCTEM MOHMTOPHUHIA 3JIEKTPOTEXHUYECKOTO
o0opyznoBaHUsl  (AM3ENB-TEHEPATOPOB, TPAHCHOPMATOPOB M HCTOYHHKOB Oecrepe0OMHOro NHTaHMs) W CHCTEM
X0JI0JI0CHA0KEeHNUS (TPaiPHU, HACOCHI, BOJSIHBIC KOHTYPBI, TEIJIO0OMEHHHUKH, YHIIephl). BriltoueHne B cucteMy MOHUTOPHHTA
HoBoro obopyznoBanusi MUBK. Co3nanue nporoTuna neHTpa ynpasieHus: HHxeHepHoH nHdpactpykrypoii MUBK c¢ equnoit
TOYKOW nocTymna. Pa3paboTka mpoToTHHa eanHO¥W cucTeMbl akkayHTHHTa MHWBK Ha OCHOBE YYETHBIX CHUCTEM KOMIIOHEHT
KOMIUIEKCA U CUCTEMbI MOHUTOPHHTA JIOTOB CEpUMHBIX KOHCOoeH ceprepoB MUBK.

AKTHBHOCTH HH(PPACTPYKTYPbI:

HaunmeHnoBaHHe aKTHBHOCTH PykoBoaurenu Cpoxu peaau3anuu
JlaGoparopust OTBETCTBEHHBIE OT JTaOOpATOPUH Cratyc
1. Hudposas 3xocucrema OUAN Kopenskos B.B. 2024-2026
Begaos C. /.
Peanuzamus

JINT  AwntonoB E.B., Apramonos A.A., banamos H.A., benskosa H.E., bensikosa O.B., bouaskos A.C., JlaBeiioBa H.A.,
3aukuna T.H., Kanmbikosa JI.A., Kanutonosa E.H., Kouapatees A.O., Ky3suenosa E.C., Ky3pmuna E.K.,
Kynses C.B., Kyuayrypnas JI.Jl., Heanonuranckuii JI.B., Hekpacosa 1.K., ITaimkxosa M.M., Ilonkosa JI.B.,
ITonoga f.1., ITpuxoneko A.B., CanoxxnukoBa T.®., Cemamko B.C., Cemamko C.B., Coxonos 1. A.,
Coipecuna T.C., Yo [.1O., Ycrenko I1.B., ®unoszosa U.A., Illeiiko E.B., Illecrakosa I'.B.

JI®BD Mopozos B.B., Crennes 1.B., Tpy6uukos A.B.
JPLC Bacunses ML.IL., Illeitko A.B.

Kparkasi aHHOTAIISI 1 HAYYHOE 000CHOBaHME:

AKTUBHOCTH CBSI3aHa C CO3JaHUEM OOIIEHHCTUTYTCKOH 1udposoi miardopmer «Iludposas sxocucrema OUSN». OcHoBHOM
LENbI0 SIBISIETCSI OPraHu3alusi B paMKax miathopMbel HU(GPOBOTO MPOCTPAHCTBA C SAUHBIM IOCTYIIOM U OOMEHOM JaHHBIMU
MEX/Iy MEKTPOHHBIMH CHCTEMaMHU, a TAKXKe TIePeBO ICHCTBUIA, TpeOOBABUINX PaHee JTUYHOTO UITH MUCbMEHHOTO O0palleHus],
B 0Oe30ymaxuyio ¢opmy. Ilnardopma mnpus3BaHa 0OeCrEUnTh HWHTETPALUIO CYHIECTBYIOIIUX M MEPCIEKTUBHBIX CEPBHUCOB
MOJIJICP)KKA HAYYHOU, aMHHUCTPATHBHOW M COIMAIBLHON AEATEIBHOCTH, a TAaK)KEe COMPOBOXKIEHHE HWHXeHepHOW u IT-
undpacrpykryp UucruryTa.

B pamkax aKTHBHOCTH HpeNIOiaraeTcs JiBa OCHOBHBIX HaIpaBieHHs paboT: co3naHue 0a30Boit MHOPACTPYKTYpbI HU(PPOBOIi
miatgopmbl (BKIIIOYAsl MPOTPaMMHO-ANIapaTHOE W METOJuuYecKkoe obecrieueHue ee (HYHKIMOHHPOBAHHE) W Pa3TUYHBIX
IUPPOBBIX CEPBUCOB. [IOMUMO MOIECPIKKUA CEPBUCOB IS MCIOIb30BAHUS COTPYAHUKAMU MHCTUTYTa OyIyT pa3BHBATHCSA U
MOJIJIEP)KUBATBCS. U(POBBIE CEPBUCHI ISl HAYYHBIX KOJIA0Opaluid, Ybsl JIESITEILHOCTh CBs3aHa C 0a30BBIMHM YCTaHOBKaMHU
UucrtutyTa.

OxuaaeMble pe3yJbTaThl 10 3aBePIIEHNN AKTHBHOCTH:
Co3naHue NporpaMMHO-aNNapaTHOW W METOAMYECKOH OCHOBBI JUIsl (PYHKIMOHHUPOBAHMS OOLICMHCTUTYTCKOH IH(MPOBOH
WIaThOPMBL

PazpaboTka u BHEApEeHHE B EOUHYIO0 cpely LH(GPOBBIX CEPBHCOB IS pPAcIpeesIeHHOTO JOCTylma K pecypcam —
HH(POPMAIMOHHBIM, BBIYHCIUTEIBHBIM, aIMUHICTPATUBHBIM, OPTaHH3AIIMOHHBIM.

[TepeBox nporieccoB MoydeHMs pa3pelieHui, COrTIacCOBAHUH U 3asIBOK Pa3HbIX TUIIOB B II(POBYIO hopMy.

CO3)IaHI/Ie Katajora M pacup€ACJICHHOrO XpaHWIWIIA ITaHHBIX, CBA3aHHBIX C HAYYHBIMH H TCXHUYCCKHUMHU aCIICKTaMH
JACATCIBPHOCTU I/IHCTI/ITyTa, a TAaKXKXC HMHCTPYMCEHTOB JJId HMX aHalini3a, MPCACTABJIICHUA W CO3AaHUA ITPOTHO3HBIX MO}IGJ’ICﬁ.

O:xkuaaeMble pe3yJIbTATHI 10 AKTHBHOCTH B TeKYILeM I'oy:
Coznanne equHOI cpensl IS XpaHeHHs W YIpaBleHWS AaHHBIMU 0a30BBIX M MPHUKIAAHBIX cepBHcoB 1[DC, mHTErpamus c
nHPPaCTPYKTypoit BoibImInx HaHHBIX I aHAIM3a yKa3aHHBIX JAHHBIX.

BBox B skcminyaranuio riryooko mepepabortanHoit Bepcuu cuctemsl [IMH, mnTterpupoBannoii ¢ 1IOC u ¢ penozutopuem
nmyOsukanuii corpyaukoB OUSIN.

WHTerpamust HMHCTUTYLHMOHAIBHOTO perno3uTopus mnyonukamuii corpynaukoB OWSM ¢ npyrumn  cepucamu  LIDC,
MIPEJOCTABIICHNE JAHHBIX O ITyOIUKAIWSX IS aBTOMAaTH3UPOBAHHON 00pabOTKM M aHANIH3A.
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ABTOoMaTH3amys Pa3BepPTHIBAHMSA, MOHHTOPMHIA M IIOJNEPKKH HAJSKHOTO M 0e301acHOro (yHKIMOHHPOBAaHHS 0a30BBIX
cepsucos [[OC.

Opranm3anys CHCTEMBI MOICPKKHU IOJIB30BaTENCH, BKIIOYasl Pa3IMYHbIC CPEICTBA B3aUMOICHUCTBHUS C IOJB30BATECISIMH U
aIMUHUCTPATOPaMHU CEPBUCOB, CEPBUCHI AIIEKTPOHHBIX 3afBOK, CPEACTBA OpTaHW3allMd 0a3 3HAHWA W JOKYMCHTAIIHH.

Texymas nognepxkka u passutiue CIJl «/IybHa». [ToaroToBka k mepeHOCy MPOIECCOB 3aKYMOYHOHN JCSITEIBHOCTUA B CUCTEMY
JIOKYMEHTO0000poTa, co3naBaemyto JPLIC.

Peanuzanuss B reoMHPOPMAMOHHOW CHUCTEME JOMOJHHUTEIBHBIX BO3MOXKHOCTCH JUIS TOMJCPKKU  JCATEIBHOCTH
TEXHOJIOTHYCCKUX CIIy)0 u moapasneneHuii OMSN mo ux 3ampocy. MHTerpanus reonH(GOpMaIOHHON CUCTEMBI C IPYTUMU
cepsucamu L[DC.

Peanmsanust cucremsl « YIIpaBIeHHE 30aHNUSMH, TIOMEIICHISIMU B PAa0OYNMH MECTAMI): OPTaHHU3ALMSI pab0vero MpoCTPaHCTBa
Ha 6aze mm¢poBoro aBoitHmka 3maHMsA. Kapra paboumx MecT, 3aKpeIUICHHE 3a IOAPA3JCICHUSIMH, CTaTyc M KaJeHIaph
ucnons3oBaHusa. KoHTpons cobmronenus ycmosus Tpyaa cornacao TK.

Co3znanue 1 pa3BUTHE ITUPPOBBIX CEPBUCOB JIJII COBMECTHON paboTHI (0a3a HaydyHOW MOKYMEHTAIlNH, KaJeHIapH, YIIpaBJICHHE
MPOEKTaMH H T.IL.).

2. MHoroueJieBasi IpOrpaMMHO-aNapaTHas 3peaios I1.B. 2024-2026

I1aTopMa aHAIUTHKH BoIb1INX JaHHBIX
Peanuzanus

JIUT  ApramonoB A.A., bapanos JI.A., benos C.JI., I'aBpunenko lO.E., 3aukuna T.H., 3penosa JI.I1., Uneuna A.B.,
Kamrynun U.A., MatBeeB M.A., Heanonuranckuii J1.B., Ilenesantok U.C., CemenoB P.H., ConosseBa T.M.,
Tapabpun B.A., ®umo3osa 1. A., lleiiko E.B.

Kpatkas anHHOTauusi 1 Hay4YHoe 000CHOBaHMe:

AXTHBHOCTH TpeaycMaTpuBaeT coszfanue B pamkax MUBK OUSIM mHoroueneBod mporpaMMHO-anmapaTHOW MmiIaT(opMebl
AHATUTUKH BONBIIMX JaHHBIX, PEATM3YIOUICH MOJHBIA MK CILIONIHON 00paboTKM — OT cOOpa MaHHBIX 0 BU3yalU3alllu
pe3ysbTaToB 00pabOTKM W aHaK3a, MPOTHO30B, peKOMEeHIanui U npeanucanuid. OfHOW M3 3a/1a4, KOTOPYIO IUIAHUPYETCS
PELINTH C IIOMOILBIO MIAT(GOPMBI, SBISETCS pa3pad0TKa aHAIMTHYECKOW cucTeMbl ynpasienus pecypcamu MUBK u notokamu
JIAaHHBIX JUIS TIOBBIIEHHS 3(Q)EKTHBHOCTH HCIOJIb30BAHUSI BEIUUCIUTENBHBIX PECYPCOB U PECYPCOB XpaHEHHsI M OIITUMH3ALUH
npouecca 00paOOTKM  JNaHHBIX  OKCIEPUMEHTOB, pPAa3BUTHE HMHTEIUIEKTYaJIbHOTO MOHHUTOPHHIA  PaclpeesICHHBIX
BBIYHMCIIUTENBHBIX CUCTEM M LIEHTPOB 00pabOTKM IaHHBIX. J{pyroil BaXKHOW 3a/aueil sSBISETCS CO3AaHUE M PAa3BUTHE CPEICTB
aHAMTHKW IS cepBHCOB H(poBoii s3kocucTempr OMSN.

OsxnaeMble pe3yJibTAThI N0 3aBePIIEHNH AKTHBHOCTH:

Co31anne yHUBEPCAIFHOTO A/pa IIaTGOPMbl HHTEIUICKTYaIbHOTO aHAIU3a boIbIMX JaHHbIX.

Pa3paboTka u peanuzaius B paMkax riat(opMbl psijia THTIOBBIX NPOTPAMMHBIX PEIISHHH JUIsl Pa3IMYHBIX KJIACCOB 3a/1a4.
Pa3paboTka u pa3BuTHE aHATNTHYECKUX HHCTpYMeHTOB aiist L{udposoit axocucrembr OMSN.

PazpaboTka METOAOB U CO3/1aHNE KOMIUIEKCHBIX PEIICHUH aHaIH3a 0€30MacHOCTH JaHHBIX M KOMIIBIOTEPHBIX CHCTEM.

Pa3BuTne B paMKax aHAIMTHYECKON TIATGOPMBI METOI0B HICKYCCTBEHHOT'O MHTEIIEKTa U CO3JJaHUE IIPOTPAMMHOTO OKPYKEHHS
U pabOTHI C TEXHHYECKON M HAYYHOH HH(pOpMaIHel.

Pazpabotka 00X penieHnii Ha OCHOBE aHAIMTHKHN BOJBIINX MTaHHBIX U SKCHEPTHBIX H PEKOMEHIATEILHBIX CHCTEM, B TOM
YrcIe U1 ONTUMHU3AIIAH IIPOIIecCOB (YHKIMOHUPOBaHUs kommoHeHT M BK.

O:xupaeMble pe3yJbTaThl 10 AKTUBHOCTU B TEKYIIEM TO1y:

Co3zaHne MOJIb30BaTENLCKOW HHPPACTPYKTYphl BoNbIMX NMaHHBIX Ha 0a3e BRIYHCIHTENBHBIX pecypcoB CPU u ammapaTHBIX
yckopureneit (GPU) ¢ wucmosib30BaHHEM TPOTPAMMHBIX CPEJICTB OPTaHW3alliy BBIYUCICHUH, OMOMUOTEK WHCTPYMEHTOB
aHanu3a, MOJCITUPOBAHUS U BU3YyAIN3AINU C OTKPBITHIM UCXOIHBIM KOJIOM.

MeTo 00Tl 1 IPOTPaMMHBIE CPE/ICTBA ISl MHTEJUIEKTYIbHON 00pabOoTKH HayYHO-TEXHUYECKOH HH(POPMAIUH 110 TeMaTHKe
WueruryTa (HaydHble Iy OIMKanny, ITATEHTHI, MaTepralibl PErnCTPALMK IPOrpaMM U 0a3 IaHHBIX, U(POBBIE CIIEABI IPOESKTOB,
MaTepHalIbl IS Pa3BUTHS KQJAPOBOTO TOTEHIIHAIA).

[IporpammHBIe cpeacTBa W MH(PACTPYKTypa IS HHTEIJIEKTYaIbHOTO MOHHTOPHHIA PACIPEACTICHHBIX BBIYHCIHTENBHBIX
CHCTEM Ha OCHOBE aHaNM3a HWHPOPMAnUU O (YHKIMOHWPOBAHMHM CHUCTEMBI (JIOTH, METPHKH COCTOSHHUS, WH(pOpMAIHs O
CTPYKTYpE U T.J.) C UCIIOJIb30BaHUEM OOIBIINX S3BIKOBRIX Mogaener (LLM).

Pa3zpaboTka MexaHW3Ma MOHHMTOPHMHIa M aHaju3a Oe30IaCHOCTH CETEBBIX IOJKIIOYEHHH K pecypcaMm, pa3MelleHHbIM B
obmaunoit cpene JINT OUAN.
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Yckopenne 06padboTku gaHHbIX pperimBopkoM ROOT mpu momMomy pactpe/ieIeHHbIX BEIYUCICHUH Ha Kiactepe Spark.

AHaTUTHYECKHE WHCTPYMEHTHI, MPOTPaMMHO-aINapaTHas HHQPAcTpyKTypa W METOAWKHA HHTETPAIlMA W aHali3a JaHHBIX
cepBucoB [udpoBoii 5KOCUCTEMBI.

CoTpyaHuuecTBo:
Crpana win
MesKAYHAPOAHAS
opraHmu3anus
Azepbaiimkan

Apmenust
benapycse

Bonrapust

I'py3us

Eruner

Kazaxcran

Kuraii

Mekcunka
Monronus
Poccus

T'opon

baky

EpeBan
Munck

Codus

Tounucu

T'uza
Kawup
Anma-Ata

Actana
Tlexun

Mexuko
Vnau-barop
BiagusocTox

BnanukaBkas

T'aTunna

Jy6Ha

MockBa

Hucruryt

AJIA
1® HAHA
WIIA HAH PA
HUU ST Br'Y

OUIIM HAHB

OUNBAN-Cocust HAHB

INRNE BAS
SU

GRENA
GTU

TSU
uG
CU
ASRT
iAo

A® PI'TI AP
IHEP CAS

UNAM
IMDT MAS
HAITY IBO PAH

cory

HHIL KU [TUAD

Toc. yu-T "IyOoHa"

0323 "[ly6Hna"

LKC "dy6Ha"

I'TIKC

WIIM PAH
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Crartyc

CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
Cornamenne

OOMeH BU3UTaMHU
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMHU
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

Cornamenue
CoBMmecTHBIE pabOTHI

CoBMecTHBIE paOOTHI
Cornamenue

Cornamenue

CornaieHue

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

YyacTHUKH

AnamoB A.

Mamenos H.T. + 5 qen.
Caaxsu B.T'.

Makapenko B.B. + 3 gen.

Kpyrnukos C.B.
babuues JI.O. + 3 yen.
babuues JI.O. + 3 vedn.
Tones /I.B.
Jumutpos B.
Ksaranse P.
Ksapamkenus B.
IIpanrumsmim A.
Canepanze /.
JaBuramBmmm T.
Cynxanummsum C.
Tas3apamsumu K.
Cynoitnam H.
Onpnutu A.
Annam A.
AnCapgex M.
Byprtebaes H.T.
Caxues C.K.
3a0oposen M.B.
Kanr C.

Jiu B.I.

Alisna A.
VYyranbaarap /.
I'pubora B.B.
Pomamko P.B.
Kymaes P.Y.
Haptukos A.
Oroes A.Y.
Kuppsnos A.K.
Kum B.T.
[esens A.E.
Kupnnuesa E.1O.
Yepemucuna E.H.
Parg A A.
Enedepos C.B.
Kynukos A.A.
Oxkymnos 1O.H.
Byiinunos E.B.
IIpoxopos 10.B.
Adennukos A.JL.
UYersepymkun b.H.



CroBakus
CIIA

Mockaa, Tpounk

Hosocubupck

IIporBuHO

ymuno

Camapa
Cankr-IletepOypr

YepHoroyoBka
Komme
AnrtoH
ApnuHITOH

WIITIN PAH

NCII PAH
UTO®

MITY

MI'y

MCK-IX
MCI] PAH
HUBIIMI'Y
HUWAD MI'Y

HUY "MoH1"

HNY BIID

HULL K1

HUAY "MUON"

1260 %
OUIl 1Y PAH

AN PAH

NBMuMI" CO PAH

nsd CO PAH

IOKIT "CKU®"

NDBD

UMIIb PAH

cy

NTMO

HUN® CIIoTY
CIIoI'IIY

CIiery
CKII UITX® PAH
IEP SAS

BNL
UTA
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CoBMmecTHbIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
Cornamenue

CoBMmecTHBIE paObOTHI

CoBMmecTHbIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

Adanacbes A.Il. + 2 yen.
Bonommunos B.B.
AsetucsH A.U.
T'aBpunos B.b.
Koponsko 1.E.
T'opaun M.B.
Poauonos 1. A.
Pmsanuenko I.10.
Cwmensuckuii P.JI.
Coxomnos N.A.
CyxomnuH B.A.
Boponuna E.II. + 3 gen.
[ITabanoB b.M.
BoeBoaun B.B. + 4 uen.
Booc 3.

Kprokos A.TI.
Cagpun B.N.
Tonopxkos B.B.
PatnuxoB @. /.
yp JIL.H.

Benuxos B.E.
Wneun B.A.
PssOonnkun E.A.
Cwmupnos C.I1O.
Yepkacckuit A.1.
Banenteit C. 1.
TToceimkua M.A.
CoxomnoB UL A.
Kapasuues O.B.
Crenanosa JI.W.
UYepneix NU.I.
Jlesuues I1.B.
Cxkpunckuit A.H.
Tuxonos 10.A.
3yb6aBuuyc S.B.
Jlesnues E.b.
ITotepsies B.C.
I'yces B.B.

Kornsap B.B.
Munaenko A.A.
Jlaxno B.JI. + 2 gen.
Ycrunud M.H.
Coiidep B.A.
ByxanoBckwmii A.B.
ITabaer B.K.
Bonasipes 10.4.+ 2 gen.

Bormanos A.B. + 2 gen.
Hertspes A.b.
Bonoxoe B.M. + 2 uen.
Komuancku I1.
Ilannutkun C.

He K.



TaiiBanb
V306ekucran

Opanuus
IHEPH

IOAP

BaraBus

Tait0si1
TamkeHT

Mapcens
XKenena

Keitnrayn

Fermilab

ASGCCA
AH PV3
USI® AH PY3
CPPM

LIEPH

UCT
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CoBMmecTHbIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI

Po3zen P.

Xompimas b.

JIun C.

Mup3zaes C.3.
CanpixoB 1.
aperopomues A.
Amnppeesa IO.
Kommnana C. + 5 gen.
Bekkep b.

Curone X.



03-5-1129-2017/2028

DRIBs-III
Pa3BuTHe yCKOPUTEJIBLHOI0 KOMILIEKCA
U IKCNEPUMEHTAJbHBIX YCTAHOBOK JISAP

PykoBoaurenn: Kamarun U.B.
Cunopuyk C.1.

3amecTHTEIb: Cemun B.A.

HayuHblii pyKoBOIMTEIb: Oranecsn 10.11.

YyacTBYIOIIHE CTPAHBI U MEKIYHAPOIHbIE OPraHU3AUM:
Apwmenwns, Eruner, Kazaxcran, Kuraii, Poccus, Cepous, FOAP.

HN3yuaemas npo6JieMa U OCHOBHAs 1eJIb UCCJIeA0BAHUIA:

Peanuzanus npoekra DRIBs-1II, Bkiroyaromero MoIepHU3alU0 U pa3BUTHE LUKIOTPOHHOro komiuliekca JISIP, pacmupenue
IKCICPUMEHTANIBHOM 0a3bl JlabopaTopuu (co3qaHue HOBBIX (DU3MYCCKHUX YCTAHOBOK), Pa3BUTHE CUCTEM ycKkoputenel. [Ipoekt
HAalpaBJieH Ha MOBBIIICHUE CTA0OMIBHOCTH Pa0OTHl YCKOPHUTENEH, YBEINUeHHE HHTEHCUBHOCTH | YJIyYIllIEHHUE Ka4eCTBa My4YKOB
HMOHOB KakK CTaOWIbHBIX, TaK U PaJMOAKTHUBHBIX HYKJIWAOB NPH OJHOBPEMEHHOM CHIKEHUH HSHepromnorpebneHus. Llenbio
MPOEKTa SBJSIETCSI CYNIECTBEHHOE MOBBIIICHUE AP (PEKTUBHOCTH MTPOBEJICHHUS SKCIIEPUMEHTOB 10 CHHTE3Y M U3Y4YEHHIO CBOHCTB
CBEPXTSIKEINBIX 3JIEMEHTOB.

[Tomumo 3TOTrO, MpOIOIKACTCS CO3MaHWe YCKOpHTEIbHOro koMmimiekca JII1-140 mis mpuKIamHBIX HCCIIeqOoBaHWA. PaboThI
MIPOBOATCS B pamMKaXx npoekTa «IIpoekT co3nanus MTHHOBaIIMOHHOTO KcclieoBaTenbckoro reaTpa OUSI» 1 SBISIOTCS 4acThIo
pasnena/mpoekta «VccnenoBarensekuit komruieke JISP ast paGoTel B 0061acTi MaTepruatoBeICHUS.

Eme OJHHUM BaXHbBIM HAIMPaBJICHUCM JOCATCIbHOCTU SABJIICTCA MOAACPIKKA (I)I/IBI/I‘ICCKI/IX OKCIICPUMCHTOB M Pa3BUTHC
CYHICCTBYIOIIUX YCKOpHTCHCﬁ 1 SKCNCPHUMCHTAJIBHBIX YCTAHOBOK.

IMpoexTsi:
HaumenoBanue npoexra PykoBoauTenn npoexkrta udp npoexra
1. Co3naHue yCKOPUTEIBHOTO KOMILIEKCa Kanarun U.B. 03-5-1129-1-2024/2028
V-400P [onexo A.T'.
3amecmumens:
CemuH B.A.
2. Pa3BuTHE 3KCIIEPUMEHTAIBHBIX YCTAHOBOK Cunopuyk C.H. 03-5-1129-2-2024/2028
JUISL ICCIIEIOBAHUSI XUMUUECKHUX U (PU3NIECKUX 3amecmumens:
CBOICTB CBEPXTSDKEIIBIX 3JIEMEHTOB Pomun A.M.
IIpoexTsi:
HaumeHnoBanue npoexTa PykoBoauTenu npoexkrta Crartyc
JlabopaTtopus OTBeTCTBEHHBIE OT JJabopaTopun
1. Co3naHue yCKOPHTEJIBHOI0 KOMILIEKCA Kanarun U.B. M3roToBiIeHIe
Y400P Monexo A.I'.
3amecmument:
Cemun B.A.

JIAP Bbacc B., bap6ames M.b., batuynyyn 3., boraueB A.A., beikoB A.H., Baranos P.E., BepeBoukun B.A.,
Bopo6wes U.B., Bopormnos A.H., I'ukan K.b., leit A., XKykoa A.O., 3ab6anoB A.C., 3arpe6aesa C.11.,
3unuenko C.1O., UBanenko N.A., UBanos I'.H., Utkuc FO.M., Kazapunos H.1O., Kienos E.A., Knsirun C.A.,
Kuspxesa I'.H., Kogynun 3.M., Kozynuna H.U., Kononenxo I'.A., Kynukos A.B., Kynskos K.A., Jlucos B.I.,
Makapos M.U., Hosukos K.B., Ocumnos H.®., [Tamenko C.B., [Tuenunues U.B., [Tuenkun H.H., Casenbena E.O.,
Carpsn C., Cepena FO.M., Cunopos A.A., Cycnos A.A., Tuxomupo A.B., Tuxomupos P.C., ®panko ﬁ.,
Uepnsimes O.A.

Kparkas anHoTanus u HaydyHoe 000CHOBaHMe:

Lenp pabot — co3ganue yckopuTenbHOro komiwiekca Y-400P mms moapoOHOTO M3ydeHHsT MEXaHU3MOB SIICPHBIX PEaKIUi ¢
IMyYKaMd CTaOWIIBHBIX TSDKEIBIX HOHOB (IIPOIECCHI CIUSHHSA-ICICHHS, KBa3UICICHUs, MHOTOHYKIOHHBIX Tepeaad u 1p.),
CHHTE3a B 3THX PEAKIMIX HOBBIX HYKIHUAOB, @ TAK)KE CIIEKTPOCKOIINY paclajia UCCIeTYEMBIX SAEP.

35



[TpoekT BKiIIOYAET B ceOs Takue 3a/1auy, KaK CTPOUTEILCTBO HOBOIO DKCIIEPUMEHTAILHOTO 3aJ1a, MOJICPHHU3AIHS LIUKIOTPOHA
VY- 400 (Y-400P nocie MoaepHH3aIyn), a TAK)KE CO3/1aHUE HOBBIX CENapaTopoB U CUCTEM HOHOIPOBOJIOB JUIsl TPAHCIIOPTUPOBKH
MYYKOB.

Ha yckoputensHOM KoMIuIekce OyayT IeTalbHO NCCIEI0BAThCS CBOMCTBA H30TOIOB TSXKEIBIX M CBEPXTKEIBIX 3JIEMEHTOB, a
TaK)K€ OCYIIECTBISATHCA MOWCK HOBBIX METONOB CHHTE3a TSDKENbIX HYKIHIOB. JlaHHBIE HMCCIIEIOBAaHHMS HE IPEATNOJAararoT
UCTIONIb30BAHUE PAMOAKTHBHOTO MHIIIEHHOTO MATEPUANA B KOJTMYECTBE, NpeBbimaromem 10°Bk.

OskuiaeMble pe3ysibTaThl 0 3aBePLIEHUU MPOEKTA:
MoaepHuzanus ukiaoTpona Y-400 — Y-400P.

CTpOUTENsCTBO HOBOTO AKCIIEPUMEHTAIBHOTO 3a1a IIUKIOTpoHa Y-400P.
Co3aHre HOBBIX SKCIIEPUMEHTATIbHBIX YCTAHOBOK U KaHAJIOB TPAHCIOPTUPOBKH ITyYKOB HOHOB OT Y -400P.

BBox B akcIuTyaTamuo yckopuTeapbHoro komiurekca JL[-140 ais KOMIUIEKCHBIX PHUKIATHBIX UCCIICTOBAHUI.

OsxuaeMble pe3yJIbTAThI 10 MPOEKTY B TEKYIIEM Ioy:
BrimonHeHme mporpaMMbl PH3HYECKIX SKCIIEPUMEHTOB Ha ITUKIOTpoHE Y -400.

CTpOUTENBCTBO 3KCIIEPUMEHTAIIBHOTO 3a1a IUKI0oTpoHa Y -400P.

Hayvaino pexonctpykiuu mukiaorpona Y-400 (Y-400P).

CTpOuTEeNnhCTBO YYacTKa IMPOBOAKH HOHOIPOBOAA U3 30aHusA 131 B aKcIIepuMeHTaNbHEIH 3a nukioTpoHa Y -400P (VIIN).
PazpaboTka mpoekTa KHHEMaTHIEeCKOT0 cerapaTopa IpoAyKTOB peakii MHOTOHYKIOHHBIX nepenady STAR.

Pa3paboTtka KoHIENIUY U paboTa HaJ MPOCKTOM YCTAHOBKH JJIS HCCIICIOBAHUS MEXaHU3MOB siiepHbIX peakiuii SCIF-D.

PazButne MCTOAOB IWUArHOCTHUKHU ITYYKOB CTa0MJIBHBIX U PaANOAaKTHUBHBIX HYKJIHNJOB.

2. PasBurtue 3KcnepMMeHTAJIbHBIX YCTAHOBOK Cupopuyk C.H. N3roToBjeHme
JJISl HCCIIeJOBAHUSI XMMHUYECKHX 3amecmumeny:
U pU3HYECKHX CBOHCTB CBEPXTIKeJIbIX Ponnn A.M.
3JIEMEHTOB

JISIP  AkcenoB H.B., AcraxoB A.A., bonpos A.1O., boxxukos I'.A., Benenees B.1O., 'onsuman AU, T'ynse A.B.,
I'ynsesa A.B., M6anynnaes /I., Kospmwxkubsix H.JI., Koroyr I1., Koroytosa A., Komapos A.b., Kpyna JI.,
Kysnenos /1. A., Kynuk B.Jl., Magymapos A.Ill., Mypasses 1.B., HoBocenos A.C., Onuxain A., Ilerpymxun O.B.,
Ioxmmosikun A.B., Canamarun B.C., Conosses JI.1., Uepnsiiesa E.B., Uynpakos 1., lllyoun B.J1., lllymeiiko M.B.,
IOxumuyk C.A.

Kpatkasi aHHOTAaIMsA M HAY4YHOE 000CHOBaHMe:

B Hacrosiiee BpeMs yCKOpEHHE BBICOKOMHTEHCHBHBIX IMydkoB Ha IukiorpoHe JI[-280 (Pabpuxa CTD) maer mocTaTouyHO
OOJIBIIYI0 CTaTUCTHKY B OKCIIEPUMEHTAax IO CHHTE3y CBEPXTSKEIBIX sep B OKPECTHOCTH TaK HAa3bIBAEMOI'O0 OCTPOBA
crabmnbHOCTH (Z=114, N=184), 4TO OTKpHIBacT HOBBIC SKCIICPHUMEHTAIBHEIC TOPU30HTHI B 3THUX HccienoBanusaX. Cpeau HOBBIX
BO3MOKHOCTEH, npeaocTaBisieMbrx @adpukoit CTD, B mepByro ouepelb clelyeT OTMETHTh W3yUeHHE XMMHUYCCKHX CBOWCTB
KOpoTKOKUBYIIHX (T12<0.5 c) H30TOMOB CBEPXTSKENBIX IIEMEHTOB M TOYHOE U3MEPEHNE MACC ATUX M30TOIIOB.

[IpoekT HampaBieH Ha CO3JaHHE HOBBIX COBPEMCHHBIX JKCIEPUMEHTAIBHBIX YCTAaHOBOK. DKCIEPHUMEHTAIBHBIE YCTaHOBKH,
KOTOpble OyAyT ycTaHoBieHbl Ha mukioTpoHe JI[-280, OyayT MCMONB30BAaThCS AJIsSI CHHTE3a M U3yUeHHUS (PU3UYECKUX H
XMMHUUYECKHX CBOWCTB HU30TOINOB TXKEJBIX M CBEPXTSDKEINBIX AJIEMEHTOB, U3YUYCHUs] MEXaHU3MOB SIIEPHBIX Peakiui, sAepHOn
CHEKTPOCKOIIMH ¥ MacC-CHEKTPOMETpHH. I TOCTIKEHUS TOCTaBICHHBIX IIeNIe TUIAHNPYETCSl CO3AaHNe Ta30HATIOIHEHHOTO
cenmapatopa GASSOL Ha 06a3e CBEpPXIPOBOIAIMICIO COJCHOMAA W MHOTOOTPAKAaTENFHOTO BPEMAINPOJIETHOIO Macc-
CHEKTPOMETpa.

MaruuTHbIH TazoHanonHeHHbIH cenapartop (GASSOL) npennasHaueH Uil M3yYeHHsT aTOMHBIX CBOMCTB M XHMHYECKOTO
MIOBE/ICHHS M30TOIOB CBEPXTSIKENBIX JIEMEHTOB, B TOM 4YHCIe X KOPOTKOKMBYIIUX (T12< 0.5 ¢) M30TONOB, 4TO OTKPHIBAaET
Joctyn kK onemeHtam Tspkenee Fl. KoHeTpykumst ycTaHOBKM OCHOBaHa Ha HCIIOJIB30BAaHMH — CBEPXIPOBOJISIIETO
coneHouanbHOr0 MarHuta. OCHOBHOHM 3amadeil cemapaTopa, MOMHMO 3()()EKTHBHOTO pa3/ieleHUs] HMPOIYKTOB PEAKIINH,
ABJsieTcs GOKYCHPOBKA HHTEPECYIOUIHX SI/IEp B ISITHO TUAMETPOM MeHee 1 cM.

Criennanu3upoBaHHBI  MacC-CIIEKTPOMETP BBICOKOTO pPa3peIleHus] NpeIHa3HaueH [UIsI M3MEPEHHS MacC CBEPXTIKEIBIX
aneMeHToB ¢ Z=104-118 u A=266-294 1 npoayKTOB MX PagHOaKTUBHOTO pachaaa ¢ TouHoCcThio <100 x3B. [IpuHiun paboTs!
CHEKTPOMETpPa OCHOBAH Ha MCIOIB30BAHUH MHOTOOTPaXKaTeJIbHOTO BpeMeHsmnpoeTnoro meroga (MR TOF).
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Osuj1aeMble Pe3yJIbTATHI 110 3aBePIICHUH MPOEKTA:
Pa3paboTka METOJIOB /ISl MOJTy4EHUs MHTEHCHBHBIX 1yukoB “Ca, °Ti, **Cr u ap.

Coznanne ra3oHamnoiHeHHOro cemaparopa GASSOL Ha 0a3e CBEpXIPOBOMAIICTO COJCHOWIA ISl PaJHOXUMHYECKIX
HCCIICIOBAHUIT CBEPXTSDKEIIBIX JIEMEHTOB.

Co3nanue MHOTOOTPaXKaTEIEHOTO BPEMAIPOIETHOTO MacC-CIEKTPOMETpa.

OsxkugaeMble pe3yJIbTATHI 10 MPOEKTY B TEKYIeM roay:
OOecrieueHre SKCIEPUMEHTOB 10 CHHTE3y M H3YyUYCHHIO CBOWCTB CBEPXTSDKENBIX JIEMEHTOB Ha Dabpuke CBEPXTSDKEIBIX
3JIEMEHTOB.

MoHTa)X W BBOA B OKCIDIyaTalMI0 CBEPXIPOBOISIICTO Ta3oHamoimHeHHOTo cemaparopa GASSOL. Monrax kaHama
TpaHcnopTHpOoBKH my4ka oT [IL[-280 mo cemapaTopa GASSOL u HH)XEHEPHBIX CHCTEM CemapaTopa.

HpOGKTI/IpOBaHI/Ie MHOT'OOTPAXKATCIIBHOTO BPEMAIIPOJIECTHOIO MaCC-CIICKTPOMETPA. TectoBrIit 3aIlyCK KpHOFeHHOﬁ razoBou

HWOHHOM JIOBYIIKH.

CoTpyaHuuecTBo:
Ctpana uwin TI'opoa HucruryT Cratyc Y4yacTHUKH
MeKAYHAPOAHAs
opraHmu3anus
ApmeHust EpeBan HHIJIA CoBMecTHBIE PabOTHI Mapyxksa I'.O. + 3 yen.
Eruner Kaup EAEA CoBMecTHBIE PabOTHI Xaccan X.E.
Kazaxcran AcTaHa AD PI'TI USID CoBMecTHBIEC PabOTHI 3noposen; M.B. + 3 gen.
Kwurait Jlanpuxoy IMP CAS Cornaiienue l'an 3. + 6 yen.
Poccust Hwxanit Hosropon  UII® PAH CoBMecTHBIEC PabOTHI JlutBak A.T'.
Ckanbira B.A. + 5 yenn.
Cankr-IlerepOypr HAII PAH CoBMecTHBIE PabOTHI SABop M.U. + 1 gen.
HUNDDA CoBMecTHBIE PabOTHI I'epuor C.B. + 4 yen.
Coruesckuii C.E.
Tomck Ty CoBMecTHBIEC PabOTHI Cryuebpos C.I'. + 4 ven.
CepbOus benrpan INS "VINCA" CoBMecTHBIEC PabOTHI Byesuu B.
Moarxosmd 3.
Hosu-Cag UNS CoBMecTHBIE PabOTHI Kpmap M.
IOAP [Topt-Dnu3aber NMU CoBMecTHBIE PabOTHI ®dapyk C.
Comepcet-Yact iThemba LABS CoBMecTHBIC pabOTHI Bapxk P.
Mupa [Ix.
Hko3u M.
Crpugom JI. + 2 yen.
Cremnenboc SU CoBMecTHBIE PabOTHI Bapuapn A. + 2 gen.
Dannepbenamapk VUT CoBMmecTHBIE PabOTHI AOGy »1p XocceitH Xaen
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04-4-1149-2024/2028

NMnyJbCHBIN HCTOYHUK HEMTPOHOB U KOMILIEKC CIIEKTPOMETPOB

PykoBoaureinb: JIpraarun E.B.

YyacTByomme CTpaHbl 1 MeKAYHAPOJHbIC OPTraHU3ANMHU:

AprentuHa, A3epOaiimkan, Apmenus, benapyce, Bonrapus, Benrpus, Beetnam, I'epmanus, Eruner, Unaus, Ucnanus, Utanus,
Kazaxcran, Kwrait, Ky6a, JlatBus, MAI'ATD, Mouronus, [lomemia, Poccus, Pymeiaus, CepOusi, Cnosakus, CIIIA,
Tamxukucran, Y3oekuctad, @panuus, Yexus, [seiuapus, [senus, FOAP, Snonus.

H3yuaemas npodemMa U OCHOBHasI LieJIb HCCIIeJOBAHUIA:

YcTaHOBIIGHHIE B3aMMOCBSI3H MEXKITy OCOOCHHOCTSIMHU CTPYKTYPHOT'O CTPOCHHUS MaTepraia U ero (pUu3NIecKuMHU CBOMCTBaMHU Ha
MHUKPOCKOIIMYECKOM YPOBHE SBJSETCS OJHOM M3 OCHOBOIOJATAIOIIMX 3aad, ONPEICISIIOIIMX Pa3BUTUE COBPEMEHHBIX
MpeacTaBICHAN B 00acTH (GU3WKH KOHICHCHPOBAHHBIX CPEll, MAaTepPHAIOBEACHHUA, XUMHUH, Te0(OU3NKN, WHKCHEPHBIX HAyK,
Ouomoruu M (apMaKoJIOTHH. YHHKaJIbHOE MPEUMYIIECTBO HCIIONB30BAHUS HEHTPOHHBIX METOJOB HCCICIOBAHUS AETacT UX
MIpUMEHECHHE HamOoliee ONTHUMANBHBIM, a B Pslie CIIy4aeB W CAMHCTBEHHBIM TOIXOIIOM JUIS PEIICHUS IIHPOKOTO CIIEKTPa
aKTyaJbHBIX (YHIAMEHTAIBHBIX U MPUKIAIHBIX 3a1a4. [ yCHeIrHOTo BEITOIHEHUS IIPOTPaMMbl HEHTPOHHBIX UCCIIETOBAaHUN
MEPBOCTEIICHHOE 3HAYCHNE UMEET MOJJIEP)KKA U pa3BUTHE KPYIHBIX HHYPACTPYKTYp, OXBATHIBAIOLIMX HCTOYHUK HEHTPOHOB U
KOMIIIEKC CTIEKTPOMETPOB.

I'maBHOM 3a7aueil mpoekTa pa3BUTHSA JCHCTBYIOIIETO HCTOYHUKA HEWTPOHOB SIBISCTCS MOBBINICHHC 3(PPEKTUBHOCTH
HCTIONIb30BAaHUS MCCIIEIOBATCILCKON saepHON ycTaHoBkM WBP-2 mpum peamusanmuu mporpaMMbl  3KCHEPHUMEHTATBHBIX
HCCIIeTOBaHUM, oOecredeHre SKCILTyaTallAOHHON HaIeKHOCTH M 0e30MacHOCTH peakTopa. PeryinspHas SKCIDIyaTalus
HCCIeIOBATEIbCKOM siepHoi ycraHoBku MUBP-2 ocymiecTBisercss B cOOTBETCTBUM C JiniieH3uerd PocrexHanzopa co cpenHen
MourHocThI0 0 2 MBT. Ha ycranoBke MBP-2 ncnonb3yroTcsi COBpeMEHHBIE CHCTEMBI YIIPABIEHUS U 3allUTHI, aHAIW3a U
JNUArHOCTHUKHA COCTOSIHHUS pPEaKTopa, ITO3UMETPHYCCKOTO KOHTPOJIS W MOHUTOPHHTa paJWallHOHHOW OOCTaHOBKH.

OcCHOBHOM 3a/1auelf MPOEKTa Pa3BUTUS KOMILJIEKCA CIIEKTPOMETPOB SABIAETCS IOCTOSHHOE COBEPIIEHCTBOBAaHHE MMEIOIINXCS B
PaCHOPSDKEHUH YYEHBIX JKCHEPHUMEHTAIbHBIX METOAMK. JTO JIOCTHraeTCs TIIAaBHBIM 00pa3oM 3a CYET YBEIWYEHHs YHcia
YIOPaBIIEMBIX U KOHTPOJIHPYEMBIX IapaMeTPOB, KOIWYECTBA JETEKTOPOB M CHUCTEM OKPYXKEHHs 00pasiia, UCIONb3YEMBIX B
sKkcriepuMenTe. KadecTBo yiydmiaercst Takoke Oyarojiapsi MX yCOBEPLISHCTBOBAHHIO, ITOBBIIICHNIO TPEOOBAaHNI K TOUHOCTH U
OBICTPOJICHCTBHIO CHCTEM cOOpa JaHHBIX, OOECHEUCHMIO AWMCTAHIIMOHHOTO YIPAaBJICHHS IOACHCTEMaMM CIIEKTPOMETpa H
sKcriepuMeHnToM. llomb3oBarenbckuii peskuM paboTsl criekTpomeTpoB VIBP-2 BbIiBHTaeT 1OMOJIHMTENbHBIE TpeOOBaHMS K
000pYZOBaHHUIO CIIEKTPOMETPOB, CUCTEMaM YIPAaBICHUS W KOHTPOJIS, @ TAKKe K CHCTeMaM cOopa JaHHBIX, KOTOPBIE JOJDKHBI
OBITH IIPOCTHI B OCBOCHNWH M UCIIOJIBb30BAaHUHU, IMETh YAOOHBIH rpaduueckuil nHTepdeiic 1 obecrnednBaTh HHTEPHET-A0CTYII K
pe3yabTaTaM U3MEpEeHUH.

PazpaboTka KOHIIENIMK HOBOTO NEPCIEKTHBHOTO HEHTPOHHOTO MCTOYHMKA SIBIISETCS BaXKHOW 3ajauel, yCIEIIHOe pelIeHne
KOTOpPOIl MMEET KIIIOUEBOE 3HAYEHME JI1 NPOJOJDKEHMs NPOrpaMMbl HEMTPOHHBIX HCCIIEJOBAHUM IOCIE OKOHYAHMS CPOKa
skcrutyataruu MIBP-2. B pamkax maHHO#H 3aauu pabOTHI IO CO3AaHMIO HOBOT'O HMITYJIbCHOTO PEaKTOpa Ha OBICTPBIX HEUTPOHAX
6buTH BKITFOUEHB! B CeMmneTHUH 11aH passutus OWSN ma 2017-2023 roxs! ¥ Mepemnin B TEKYIIyI0 CeMUIETKy. K OCHOBHBIM
JTanaM pa3pabOTKH KOHIEMIIMH HOBOTO HMCTOYHHKA OTHOCATCS: pa3paboTKa IpeaBapUTEeNbHON HAydyHOH HpOTpaMMbl U
OTIpeieIeHHe COCTaBa KOMITJIEKCA HAyYHBIX YCTAaHOBOK JJISl TPOBEACHUS HEUTPOHHBIX HCCIIeI0BaHUH, pa3paboTKa TEXHUIECKUX
3aJaHUH 111 3CKU3HOTO M MH(PPACTPYKTYPHOTO MPOSKTOB, 000CHOBaHNE KOHCTPYKIIMK HOBOT'O HCTOYHHKA HEHTPOHOB, a TAKXKE
peanuzanys MporpaMMbl HayYHO-HCCIIEIOBATENLCKUX M OIBITHO-KOHCTPYKTOPCKHX paboT. PaboThl Hasl MPOEKTOM peakTopa
BKJIIOYAIOT B ce0sl TAK)KE PACUYETHO-IKCIIEPUMEHTAIBHOE HMCCIIEI0OBAHNE JMHAMHUKN MMITYJIbCHBIX PEaKTOPOB, ONTUMH3AIHIO
KOHCTPYKIIMM OCHOBHBIX CHCTEM pEakToOpa, pa3paboTKy TOIUIMBA W TBIJIOB Ha €r0 OCHOBE, ONTHMH3ALMWIO KOH(HTYyparun
KOMIUIEKCa 3aMeUIUTeNeH, pa3paboTKy MAaKeTOB MM CIICIMAIBHBIX HCITBITATENILHBIX CTEHJIOB.
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IIpoeKkThI N NOANPOEKTHI:
HauMmeHnoBaHue
NMPOEKTA/MOANPOEKTA

1. Pas3Butue ucciaenoBaTeabCKOM snepHON
ycraHoBku MBP-2 ¢ komIuiekcoM
KPUOTEHHBIX 3aMeJJIUTENe HEUTPOHOB

1.1. Co3gaHne KOMIUIEKCa KPHOTEHHBIX
3aMmeuuTenei peakropa IbP-2

2. HWccnenoBanus yHKIMOHAIBHBIX
MaTepuaioB ¥ HAHOCHCTEM
C MCIOJIb30BaHUEM paccesiHHUsl HEHTPOHOB

2.1. UccnenoBanue CTPYKTYphl U AUHAMHUKHI
(DYHKIIMOHAJIBHBIX MaTEPUAJIOB U HAHOCHUCTEM
Ha 0a3e KOMIUIEKCa CIIEKTPOMETPOB
peakropa UbP-2

2.2. Pa3paboTka CIEKTpOMETpa HEYIPyroro
paccesiHUsI HETPOHOB B 0OpaTHOW reOMeTpHUr
BJIN (batiopek- SIank-HatkaHelr) Ha peakTope
WBP-2

3. HayuHo-MeTonuueckue HcCleA0BaHUSL
1 pa3pabOTKy JUIs M3Y4YEHHUS KOHICHCHPOBAHHBIX
cpen Ha HEMTpOHHBIX nyukax BP-2

3.1. Co3paHue MMPOKOANEPTYPHOTO JETEKTOPA
obparHoro paccesaus (JJOP-A)
s qudpakromerpa ©IBP

3.2. BekTOpHSBIH MarauT Juis paboThl
C TTOJSIPU30BaHHBIMU HEHTPOHAMHU

3.3. Pa3paboTka u pa3BUTHE DJIEMEHTOB
HHPPACTPYKTYPHI CIIEKTPOMETPOB
Ha peaktope UBP-2

4. HoBblil nepcreKTUBHBINA HCTOYHHIK
HerTpoHos B OSSN

4.1. TlpoBeeHre HAYYHO-UCCIEIOBATENLCKIX
1 OTIBITHO-KOHCTPYKTOPCKUX PadboT
B 000CHOBaHHUE Pa3pabOTKH ICKU3HOTO
MPOEKTa HOBOTO IEPCIIEKTUBHOTO NCTOYHNKA
HerTpoHos B OUSU mynecupyromero OpICTpOro
peakropa HEIITYH

IIpoekThl M NOANPOEKTHI:
HaumeHnoBaHmne npoexrta

JlabopaTtopuss OTBeTCTBEHHBIE OT J1JabOpaTOPHH

1. Pa3BuTHe HcC/Ie0BaTeNbCKON A/1ePHOM
yctanoBku UBP-2 ¢ kommiiekcom
KPHOTeHHBbIX 3aMelsInTe el HeHTPOHOB

PyxoBoaurtenn
NMPOEKTa/ MOANPOEKTA

Bunorpanos A.B.
Jonrux A.B.

benskos A.A.
Bbynasun M.B.

Ko3snenko JI.I1.
Axcenos B.JI.
Bbanarypos A.M.

Ko3snenko JI.I1.
Bamecmumenu:
Asniee M.B.

Bokyuasa I'.JI.

Xynob6a JI.M.

Bongnapuyk B.1.
ITpuxonsko B.M.

Munkos B.M.

Yepnauxos A.H.

Bbognapuyk B.1.
[puxonpko B.U.
Bynasun M.B.

JIpruarun E.B.
[IIsenroB B.H.
Bynasun M.B.

JIpruarun E.B.
[IIsenroB B.H.
Bynasun M.B.

PykoBoauTesn npoexkrta

Bunorpanos A.B.
Joarux A.B.

Hudp
NMPOEKTA/MOANPOEKTA

04-4-1149-1-2011/2028

04-4-1149-1-1-2014/2025

04-4-1149-2-2021/2028

04-4-1149-2-1-2024/2028

04-4-1149-2-2-2024/2028

04-4-1149-3-2021/2028

04-4-1149-3-1-2021/2028

04-4-1149-3-2-2024/2028

04-4-1149-3-3-2024/2028

04-4-1149-4-2021/2028

04-4-1149-4-1-2024/2028

Craryc

Peanmuzanus

JIHO®  benskoB A.A., Henucenko J1.1O., Kpusos B.A., I[lenensimes FO.H., CnotBunkuit F0.M., 60 nunxenepos,

65 pabounx
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Kparkasi anHoTalIA 1 Hay4YHOe 000CHOBaHMeE:

I'naBHOW 3anmaueil TeMbl sBISiETCS 0OECIEYeHUE DKCILTyaTallMOHHOM HaJIe)KHOCTH M 0€30I1acCHOCTH peakTopa, obecredeHue
MaKCHMaJIbHO JJIUTEIFHOIO CpPOKa OSKCIUTyaTallMd PEaKTOPHOH YCTaHOBKM, M PEryJSIpHOCTH €€ padOThl, IOBBIICHHE
3 (PEeKTHBHOCTH HUCTIONB30BaHUS HCCIIEOBATEILCKON sinepHOit ycraHoBkn WBP- 2 mpu  peammsanuyd  mporpaMMbl
9KCHEPUMCHTAIBHBIX HCCIICIOBAHMUI.

Perynsaprasi sKCIuTyaTaIys UCCIeIoBaTeNIbCKON snepHoi yctaHOBKH WBP-2 ocyriecTBiseTcs B COOTBETCTBHM C JTUIICH3UEH
PocrexHamzopa co cpefHeil MOUTHOCTBIO 10 2 MBT mis npoBefeHus: GU3NYECKUAX IKCIICPUMCHTOB Ha BBIBEJACHHBIX ITy4YKaxX
HeiTpoHoB. Ha ycranoBke MBP-2 ncnonb3yloTcsi COBpeMeHHbIE CUCTEMBI YNPABICHUS W 3alllUThl, aHaJW3a U JUAarHOCTUKU
COCTOSIHUS PEaKTOPa, JO3UMETPUICCKOTO KOHTPOJISI ¥ MOHUTOPHHTA PATHAIIMOHHON OOCTAHOBKH.

O:xunaemble pe3yJibTaThI 110 3aBepPIIEHUH MPOEKTAa:

IMocne 3aBepiieHust pabot mo moanpoekty B OMSN npomoKuUT 3KCILTyaTalli0 BBICOKOMHTCHCUBHBINA HCTOYHUK HEHTPOHOB
MHPOBOTO KJIacca JJIs UCCIEHOBaHUHA B 007acTi (HU3WKH KOHACHCHPOBAHHBIX CPeX M SACPHON (HU3NKH — HCCIIeNOBaTeIbCKAs
simepHasi ycraHoBka WBP-2 moBeimeHHoi Oe3omacHocTH W HanekHocTdu. Ha ycranoBke MBP-2 OymyT MCHOIB30BaThCS:
— KPHOTCHHBIC 3aMEUINTENN, OOSCIICYNBAONINE BBHITONHCHUE TEPCIEKTUBHON W KOHKYPEHTHOW IPOTPaMMBI (QH3HYECKIX
HCCJICIOBAaHUM;

— COBpPEMEHHOE 000pyI0BaHHE CHCTEM, BaXKHBIX s Oe3zomacHocT VSTY UBP-2.

Jis obecriedyeHus rapaHTupoBaHHOH skcmuyatanuu MY UWBP-2 OyzaeT monHOCTBIO MOATOTOBJIEH K padoOTe pe3epBHbII
TIOABWXKHBIN oTpaxarens [10-3P.

O:xugaeMble pe3yJIbTATHI M0 MPOEKTY B TEKYIIEM Toay:
KoHTponpHast cOopka, HaJlaaka U UCTIBITaHUS pe3epBHOTO MOABMKHOTO oTpakaress [10-3P Ha ucneitatensnom crenne JIHO.

[MostamHoe mpoBencHUE PabOT MO 3aMEHE W OOHOBJICHHIO TEXHOJIOTHYECKOTO M JCKTPUUECKOTO 000PYIOBaHHS YCTAHOBKU
UBP-2, BaxxHoro ais 6e3omacuoctr UAY UBP-2.

IIpopaboTka coBmecTHO ¢ npeanpusatusaMu 'K «PocaTomM» BO3MOKHOCTH U3TOTOBJICHUSI M IIOCTABKH JOMOJHUATEIBHON apTHH
CBEXKETo TOIUIMBA I akTUBHOH 30HBI MBP-2M ¢ menbio MpouIeHHs CpoKa JKCIUTyaTallud peakTopa s (PU3HYECKUX
skcniepuMeHTOB 10 2040-2042 rr.

HaumeHoBaHHe MOANPOEKTA PykoBoauTeu noanpoexra Craryc
1.1. Co3nanue KOMILIEKCa KPHOTEHHBIX BeasikoB A.A. Peanusawms
3ameninTeseii peakropa UBP-2 Bbynasun M.B.

JIH®  Honrux A.B., 16 umxenepos, 40 padounx

Kpartkasi anHOTaIMsl M HAYy4YHOE 000CHOBAHMeE MO MOANPOEKTY:

B pamkax Temsl «Passutue MY MBP-2 ¢ koMImIeKcoM KPHOTCHHBIX 3aMETUTENe» MPOIOoIDKAeTCs MO3TAaHAsS pPealn3alusl
npoekra «Co3laHue KOMIUIEKCAa KpUOreHHBIX 3amennureneil pexropa MBP-2». Co3naBaeMblil YHHUKaJIbHBIM KOMIUIEKC
kpuoreHHsIx 3ameurernedt (KK3) ¢ ncnosnp3oBaHneM cMecH apoMaTHYECKHUX YTIICBOJOPOIOB ME3UTHIIEHA W METAKCHIIONA B
nponopunu 3 K 1, B TBEpa0H 3aMOpOXKeHHOMH (haze, B popMe MIapHKOB, AHAMETPOM OT 3,5 1o 3,9 MM, TIO3BOJISET CYIIECTBEHHO
YBEJIMYUTH TOTOK XOJOAHBIX HEHTPOHOB AJS MPOBEICHUS DKCIIEPUMEHTAIBHBIX UCCIIEAOBAaHUN CBOWCTB KOHIEHCUPOBAHHBIX
cpen.

B cocTaB KoMIIIeKCa KPHOTEHHBIX 3aMeIIUTENIeH BXOAAT TPU 3aMEUIMTEIN, OKPY KAIOIIe aKTHBHYIO 30HY peakTopa, ABa U3
KOTOPBIX OCYILECTBIISIIOT T€HEPALMIO XOJIOJHBIX HEUTPOHOB JUIsl MPOBEICHUsT (U3MYECKUX IKCIIEPUMEHTOB - KPUOTCHHBIH
3aMeznuTens HelTpoHoB K3 202 (B HanpaBneHUH HEHTPOHHBIX IMy4koB Ne7, 8, 10, 11) u xpuorennstii 3amenurens K3 201 (B
HanpasieHun mydkoB Nel, 4, 5, 6, 9). [laHHble 3aMeAMTEeNN B HacTosllee BpeMs (YHKIMOHUPYIOT B PEKHUME OIBITHOM
SKCIITyaTanuy. 3ameurens HeitponoB K3 203 HaxoauTes Ha 3rtare pa3paOOTKH U COTJIACOBAHMS TEXHMYECKOTO 3a/laHus Ha
IIPOEKTHUPOBAHUE.

DKcmTyaranus KOMIDIEKCa KpUOTeHHbBIX 3amennuteneit Ha MAY MBP-2 MHOTOKpaTHO MOBBIIAET HHTEHCUBHOCTH XOJIOAHBIX
HEUTPOHOB 110 CPAaBHEHHUIO C TEIUIOBBIM 3aMEUIMTENIEM U TO3BOJISIET CYIIECTBEHHO COKPAaTUTh BpeMs IMPOBEACHUS
SKCHEPUMEHTOB U CHU3UTD MOTPEIIHOCTh MOJTYYaEMBbIX JJAHHBIX.

OsxkuaaemMble pe3yJIbTATHI M0 3aBePIIEHNH MOANPOEKTA:

DKkcmtyaranus KOMIUIEKca KpuoTeHHBIX 3amemiureneit Ha MY UBP-2 B coctaBe Tpex 3amemmrenern K3-201, K3-202,
OXBaTBIBAIOIINX OOJBIIYIO YACTh HEHTPOHHBIX IKCIIEPUMEHTAIBHBIX KaHalloB ycraHoBKM MBP-2. Hanéxnas u Ge3aBapuiiHas
skcrutyatanust KK3 mo3BonauT coxpaHuTe M YKpenMTh JHAUpYHOIIee mojoxeHue yctaHoBku WBP-2 cpenm cambix
BBICOKOMHTEHCHBHBIX UCCIIEA0BATEIbCKUX HEHTPOHHBIX HCTOUHUKOB B MUPE, UCTIONB3YEMBIX AT IPOBEICHUS HCCIEI0BAHUI
KOHJIEHCHUPOBAHHBIX CPEJl METOaMU HEUTPOHHOTO PACCESTHUS.
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O:xugaeMsble pe3yJIbTATHI M0 MOANPOEKTY B TEKYIIEM TOAy:

[IpomomxuThk TpoOBENCHHE PabdOT IO ONTUMH3AIMKU PAOOTHl CHUCTEMBI ABTOMATHYCCKOI'O PErYJUPOBAHHS U KOHTPOJSL
MapaMeTpOB, CHUCTEMbI 3arpy3KH — BBITPY3KH U TPAHCIOPTHPOBKH 3aMEUISIONICTO BEIICCTBA (3aMOPOXKCHHBIX IAPHKOB
ME3UTWIIEHa) B pabodmXx Kamepax W TPyOONpOBOJAX KPHOTEHHOTO KOMIUIEKCA MPH OJHOBPEMEHHOM HCIOJIb30BAHUU IS
(M3HUECKUX IKCIIEPUMEHTOB IBYX KpHoreHHBIX 3ameanuteneid K3 201 u K3 202.

Jnst  obecriedeHns MaKCHMalbHO J(P(GEKTHBHOTO WCIIONB30BaHUS Tapka (QU3MIeCKHMX HWHCTPYMEHTOB MpH padboTe ¢
«XOJIOAHBIMI» HeWTpoHamu B 2024 T. IUIaHUPYETCsl BBECTH B IKCIUIyaTallHi0 BTOPYIO KPUOTEHHYIO yCTaHOBKY (upMbl Linde
AG c momnocteio 1800 Bt (KI'Y 1800/10) npu Temneparype 10K. lo konna 2025 r. miaHupyeTcst BBIIOIHUTH PaOOTHI MO
ONTHMU3AIMU 3KCIUTyaTallid KPUOTEHHOTO KOMIUIEKCa, HavyaTh MPOPabOTKYy TEXHUYECKOrO 33J1aHHs Ha KOHIENTYaJbHOE
IIPOEKTUPOBAHUE 3aMeUINTENs B HallpaBiaeHUu my4koB NeNe 2, 3 peaktopa UBP-2.

CoTpyaHuuecTBo:

Crpana win I'opoa HucruryT Cratyc YuyacTHUKH

MeKAYHApPOaHAs

opraHu3anus

Azepbaiimkan Baxy WPIT HAHA CoBmectHble pabotsl  Taubos JI.
HIsAN CoBmectHbIe paboTel  ['apuboB A.A.

Bbenapych Mumnck OUIBAN-Cocurt HAHB OOMeH BU3UTAMH babuues JI.O. + 2 gen.

CoBMectHbIe paboTel  babuues JI.®. + 3 gen.

Momuromnus Vnaun-barop IPT MAS CoBMmectHbIe pabotel  Canraa JI. + 2 ger.

Poccust Mockaa BHUUHM CoBMectHbIe paboTel  MBanoB FO.A. + 5 gen.
I'CIin CoBmectHbie paboTel  J[Bopsimu U.B. + 5 gen.
NHDOYM CoBmectHbie padoTel  [myxoB B.U. + 5 uen.
HUKUDT ComectHble pabotsl  TpetbskoB WU.T. + 20 uen.
CUCTEMATOM CoBMecTHBIC paboThl  3amkuH A.A. + 10 ger.

PymbiHus Byxapecr IFIN-HH CoBMmectHbIe paboTel  duma O. + 2 gen.

HaunmeHoBaHMe IpoeKTa PykoBoauTesin npoexkra Craryc
2. " BaHHMSA (PYHKIMOHAIbHBIX K nko JI.I1.
cciie10Ba dyHxkumnonan 03J1eHKO /I T —
MaTepUuaI0B H HAHOCHCTEM Axcenos B.JL.
€ HCIOJIb30BAHHEM pacCessHUS Banarypos A.

HelTPOHOB

JIHO, JIUT, JIT®, JIOBD, JIAP CM. YYaCTHUKOB IIOATIPOEKTOB

KpaTkasi aHHOTanMs ¥ HAy4YHOe 000CHOBaHUeE:

H3ydeHue CTPyKTYPHOTO CTPOCHHUS, MATHUTHOTO YMOPSAOYCHUS, JUHAMHUKH, (U3MYECKUX M XUMHUYCCKHX CBOMCTB HOBBIX
MEPCIICKTUBHBIX MaTepUAIOB M HAHOCHCTEM, IEMOHCTPUPYIOIINX BaXKHBIE (DYHKIHOHAIBHBIE CBOMCTBA, MHKPOCKOITMIECKUE
MEXaHU3MBI BOSHUKHOBEHUS KOTOPBIX MO U3y4YeHHI. [lepedeHb 00BEKTOB HCCIIEIOBaHUS BKIFOUAST MYJIbTH(HEPPOUKH, CTLIABHI
¢ 3¢dekramu TUraHTCKOH MAarHATOCTPUKIHMN M TaMITH (OPMBI, HU3KOpa3MEpHBIE M TeOMETpHUYEcKH (HpyCTpUpOBAHHEIC
MAarHETHKH, MPOSBIISIONINE HEOOBIYHBIC MATHUTHEIC COCTOSHISI M CBOMCTBA, MaTePHAaJIbl, IEPCIIEKTUBHBIC JUIST HCTIOIh30BaHUS
B KOMIIAKTHBIX MCTOYHHKAX 3JIEKTPUUYECKOTO TOKA, MATHUTHBIE CIOUCThIE HAHOCTPYKTYPBI, IEMOHCTPUPYIOUIUE Pa3IUYHbIE
3¢ G eKThI OJIM30CTH, HAPUMED, COCYIIIECTBOBAHUE CBEPXIIPOBO/ISIIETO U MATHUTOYITOPSI0UEHHOTO COCTOSHHS, OPraHUYEeCKUE
(YHKIIMOHATIBHBIC MaTepHalbl C BOJOPOIHBIMH CBS3SIMH, CJOXHBIC JKHIKOCTA M TIOJUMEPhI C INMHPOKUM CIIEKTPOM
MOTEHIUAJIBHBIX TEXHOJIOTMYECKUX NPUMEHEHHUH, CTPYKTypHas OpraHu3alus M CBOWCTBA KOTOPBIX MOTYT 3HAYUTEIbHO
M3MEHSATHCS MPU MU3MEHEHHM KOHIIEHTPAIMA W XUMHYECKOTO COCTaBa, OMOJIOTHYECKHE HAHOCHUCTEMBI, BKIIOYAs JIMITHIHBIC
MeMOpaHbI, OEITKU M UX KOMIUIEKCHI, UCCIIEA0BaHNE KOTOPHIX TIO3BOJISIET TOHATH OMOGU3NYECKHE MPOIIECCHI, MPOTEKAIONINE B
JKUBBIX OpPTaHM3MaX, MEXaHWU3MbI BO3JICHCTBHUS M MEPEHOCA JIEKAPCTB, MPUYUHBI BOSHUKHOBEHHUS PA3JIMIHBIX 3200JI€BaHUMA,
OMOTMOPUIHBIC MaTepHabl, KOHCTPYKIIMOHHBIC MaTEepPHANbl, IIMPOKO MPUMEHSEMbIC HIIH IUTAHUPYEMBIC K UCTIONB30BaHUIO B
Pa3IUYHBIX OTpaciisiX MPOMBIIUIEHHOCTH M Mpou3BoAcTBa. Kpome sToro, miaHupyercss MNOpOBENEHHE MPHUKIAJIHBIX
HCCIIEIOBAaHUM TEKCTYypbl, OCTAaTOYHBIX HANpsDKEHUH W BHYTPEHHEW OpraHu3aldd TOpPHBIX TMOPOJ U MMHEpAJOB,
KOHCTPYKIIMOHHBIX MaTEPHAaJIOB, OOBEKTOB MPHPOJHOTO U KYJBTYPHOTO HACIICJOBaHUS, HANPABICHHBIX HAa YCTaHOBJICHUC
MEXaHU3MOB T€O(PH3MYCCKUX MPOLECCOB, 00pa3oBaHus Je(HEKTOB M HANPsDKEHHBIX O0JIACTEH B MPOMBIIUICHHBIX U3JCITUSX,
PEKOHCTPYKITHIO M aHATTN3 IPEBHUX TEXHOJIOTHI, YBOJIOIMY U Pa3BUTHE KIaCCU(PUKAIIH UCKOTIAEMBIX OPTaHU3MOB.

O)Kl/lZ[aeM])le pe3yJbTaThl 10 3ABEPUHICHUM MPOCKTA:

B mpomecce peanm3anuy HaydHOW IpOrpamMMbl OyIyT NOJY4YEeHBI HOBBIE (DH3MUYECKHE pEe3yJbTaThl MO HCCIIEIOBAHUIO
B3aMMOCBSI3H MEXIY OCOOCHHOCTSMH CTPYKTYpPHOTO CTPOEHHS ¥ JAWHAMHUKH HOBBIX (DYHKIMOHAJIBHBIX MaTEpPHAJOB H
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HAHOCHCTEM M MX (PH3MYCCKHMMH CBOWCTBAMHM HAa MHKPOCKOITUYCCKOM YpPOBHE, MMCIOLINE Ba)KHOC 3HAYCHUC JUIS Pa3BUTHS
COBPEMCHHBIX TPEJCTABICHUA B 00NACTH (DU3MKH KOHICHCHPOBAHHBIX CpEll, XUMHH, MaTCPHATIOBEACHUS, OHOMU3UKH,
reo)U3UKU U Pa3BUTHS COBPEMCHHBIX TEXHOJOTHHA B cepe AIIEKTPOHHKH, KOMIIAKTHBIX MCTOYHHUKOB TOKa, (DapMaKOJIOTHH,
MeaUIUHBL. ByayT sKCIepuMeHTaNbHO MPOBEPEHBI TEOPETHUYECKIE TIPEACKAa3aHnsI U MOJEIH, 00HAPYKEHBI HOBBIC SABICHHUS U
3aKOHOMEPHOCTH.

B pesymnpraTe peanmzanny METOIUYECKOW MPOTrpaMMBl OyAeT MPOBEIeHA MOACPHHU3ANNS CYIISCTBYIONINX W CO3aHHE HOBBIX
criektpoMeTpoB Ha USIY MBP-2, uTo mo3BONUT paciupuTh 00JaCTh UX MPUMEHEHHUS IJIs1 MPOBEACHUS MEKIUCIIUILTMHAPHBIX
HAYYHBIX UCCIICIOBAHUN HOBBIX (DYHKI[HOHAILHBIX MATCPHUAIIOB 1 HAHOCHCTEM.

Byner npoBeznena pa3paboTka M CO37JaHUEe OCHOBHBIX 3JIEMEHTOB criekTpomerpa BIN.
O:xugaeMble pe3yJIbTATHI M0 MPOEKTY B TEKYIeM Toay:
Peanuzayus nayunoi npozpammot

OmnpeneneHne XapakTePUCTHK aTOMHOM CTPYKTYphl W (ha30BBIX COCTOSHMH MarHUTOCTPUKIMOHHBIX CIUIABOB, CIIJIABOB C
s pexkToM mamsaTH GOPMBI ¥ IPYTHX HHTEPMETAITHYECKUX (PYHKIIMOHAIBEHBIX MaTepUaIOB.

OnpezneneHye mapaMeTpoB aTOMHONM M MarHHUTHOM CTPYKTYpbl HM3KOpPa3MEpPHBIX MAarHUTHBIX MaTe€pHajioB B IIUPOKOM
JMana3oHe TepMOJINHAMUYIECKHUX MTapaMeTpoB (TeMIepaTyphbl, JaBICHHUS).

Awnanu3 3 eKToB BIUSHHS BBICOKOTO AaBJICHHS Ha CTPYKTYPHBIE U MATHUTHBIE CBOWCTBA (DYHKIIMOHAIBHBIX MaTEPUAIIOB.

AHanu3 CIIOKHBIX CTPYKTYPHBIX M MUKPOCTPYKTYPHBIX COCTOSHUM TBEPIBIX IEKTPOIUTOB U 3JIEKTPOJIOB VIS METaJI-HOHHBIX
AKKyMYJISITOPOB.

OrnpeneneHue CTPYKTYPhI M aHATU3 TUHAMUKHA (QYHKIIMOHAIBHBIX MaTEPHAIOB C MOJICKYJISIPHBIMH KOMIUIEKCAMH M HOHHBIX
JKUJIKOCTEH.

YcranoBneHue siBiicHHH U 3()(HEKTOB, CBSI3aHHBIX C COCYIICCTBOBAHHEM MAarHETH3Ma U CBEPXIPOBOJAUMOCTH B CIOHCTBHIX
CTPYKTYypax Ha OCHOBE MEPEXOJAHBIX, PEIKO3EMETbHBIX U JP. METAJJIOB.

OrmpenesnieHre CTPYKTYPHBIX XapaKTEPUCTUK YTJIEPOJHBIX HAHOMATEPUATOB, TOHKHUX TIJIEHOK OJHOCTEHHBIX YTJIEPOJHBIX
HAHOTPYOOK Ha MOJUIOKKAX.

OmnpeneneHne CTPYKTYpPbl M KUHETUKHM arperaiiy B pacTBopax (yJulepeHOB pasHOW IMOJSIPHOCTH, a TAaKKe B PacTBOpax
(byJnepeHoB ¢ pa3HbIMU aMUHOAITYKTaMHU.

AHau3 CTPYKTYPHBIX OCOOCHHOCTEH MArHUTHBIX HAHOCHCTEM, BKIIIOYAsl KOJUIOMIHBIC HAHOCHCTEMBI, KOMIIO3UTHI C
MarHUTHBIMH HAHOYACTHUI[AMH, arperanuoHHbie 3P(exTsl B MArHUTHBIX JKHIKOCTSIX W MAarHUTHBIE HAHOCTPYKTYpBI SIPO-
000J104Ka.

OmnpeneneHne CTPYKTYPHBIX XapaKTEPUCTUK TOJTMMEPHBIX CHCTEM Ha MOUIOKKax, Mureln [IAB B 00beMe 1 Ha MOBEpXHOCTH,
komiuiekcoB [TAB u munemnn.

Amnannz CprKTypHOﬁ OpraHu3anuu MnoJMMEPHBIX HAHOMATEPHUAJIOB, CTCKJIOBAHMS TOJIMMEPOB U IMOJMMCPHBIX TOHKHUX ITJICHOK.

AHanu3 GU3HKO-OHOIIOrMYECKUX CBOWCTB JIUMUIAHBIX M HATHBHBIX MEMOpPaH, OSIIKOBBIX B3aUMO/ICHCTBHIA, CTPYKTYPbI i CBOWCTB
0enKoB 1 MeMOpaH-0eIKOBBIX KOMIDIEKCOB, KPUCTAIUTA3AIUHN OCITKOB.

OmnpeneneHne CTPyKTypPHBIX XapaKTEPUCTHK U U3yYEHHE CBOMCTB OMOTMOPHIHBIX KOMIIJIEKCOB.

OmnpeneneHne BHyTPEHHUX HANPSDKEHUH M MUKpoaehOpMalMii B KOHCTPYKIMOHHBIX MaTepHaslaX M OOBEMHBIX H3IEIHAX,
T€0JIOTHIECKUX OOBEKTaX.

TexcTypHBI aHAJIN3 OMOJIOTHYECKUX W MAJEOHTOJIOTHIECKHUX 00pas3IioB, 00paslioB KOHCTPYKIIMOHHBIX MaTepHalioB, TOPHBIX
MIOPO/IL.

AHanu3 BHyTPEHHETO CTpOeHus U nmoctpoeHune 3D Mozaenei 00beKTOB KyIbTypHOTO M IPUPOJIHOTO HACTIETUS, IPOMBIIITICHHBIX
MaTepHaJIOB U M3/IEIHH 10 JaHHBIM HEUTPOHHOI ToMorpaduu 1 panguorpadpuu.

Peanuzayus memoouueckoit npozpammut pazsumusn cnekmpomempos na UAY HEP-2
YcTaHOBKa 3JIEMEHTOB HEHTPOHOBOJHOW CHCTEMBI CIIEKTPOMETpa MaJlOYTJIOBOTO paccesHUs M WMUpKuHTa Ha 10 kaHane.

PasButne HGTCKTOpHOﬁ CHCTEMBI HOBOI'O ,HI/I(l)paKTOMeTpa Z[H-6 JJIA UCCIICAOBAHUA MI/IKpOO6pa3IIOB, HalpaBJICHHOC Ha
YBCJINYCHUC CBETOCHUJIBI U PACIIMPEHNUE NOCTYITHOI'O AMalla30Ha BBICOKUX ,HaBJ'ICHPIﬁ.

ViydmieHne TEXHHYECKHX MapaMeTpPOB M PACIIMPEHHE O3KCIHEPHUMEHTAIBHBIX BO3MOXKHOCTEH MHOrO()yHKIMOHAIBHOTO
pednexromerpa 'POVHC (pa3BuTHE KUIKOCTHBIX SUEEK VIS IIPOBE/ICHHS SKCIICPUMEHTOB).
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MopaepHuszanusa JIeHCTBYIOIIMX CIEKTPOMETpoB peaktopa IBP-2, HampaBineHHas Ha ylydllleHHE HX TEXHHUYECKUX
XapaKTEepUCTHUK, 3aMEHY YCTAPEBILUX U BBILIEAIINX U3 CTPOS HIEMEHTOB.

VYcoBeplileHCTBOBaHHE KOppensanuoHHoro crnektpomerpa FSS nHa 13 kanane WMBP-2 u ynyunieHne ero TEXHUYECKUX
napameTpos. JlanbHellee pa3sutue koppensanuonsoro RTOF-merona.

3aKkynka ¥ TeCTUpOBaHHE KPUCTAIJIOB MUPOJUTHYECKOTO rpadura Juisi (GoKyCHpYIOLIero aHamusaropa crnekrpomerpa BIN,
cOOpKa MOJICJIFHOTO MPOTOTHIIA aHAIN3aTOPa M €0 TECTUPOBaHKE Ha ITyuke peakropa VIBP-2.

HaumeHoBaHUE NOANIPOEKTOB PykoBoaureb noanpoexkTa Crartyc
2.1. HccienoBanne CTPYKTYpbI Kozuaenxo JIII. Peamusamust

U JHHAMUKH (PYHKIHOHAJIbHBIX 3amecmumenu:

MaTepHaI0B M HAHOCHCTEM Asjees M.B.

Ha 0a3e KOMILIEKCA CIIEKTPOMETPOB Boxyuasa I'.JI.

peakTopa UBP-2
JIH® Asgees M.B., bokyuasa I'. 1., Kiraanos C.E., Kykmun A.U., Typuerko B.A., Xyno6a .M.

JIMT  3emnsnas E.B., Conosben A.T'.

JIT®  IOmanxaii B.IO.

JI®BD bapabanos M.IO., Trotronankos C.U.
JIIP  Amens ILIO., CkyparoB B.A.

Kpartkasi anHOTAIMsA M HAYYHOE 000CHOBAHME MO MOANPOECKTY:

[ToanpoexT HampaBjeH Ha HCCIIE0BAHUE OCOOCHHOCTEH CTPYKTYPHOTO CTPOCHUS, MAarHUTHOTO YHOPSIOYEHHs, AUHAMUKH,
(bU3MYECKUX M XUMUYECKUX CBOWCTB HOBBIX MEPCIIEKTUBHBIX (DYHKIHMOHAIBHBIX M KOHCTPYKIIMOHHBIX MaTE€PHAIIOB, CII0KHBIX
KHUIKOCTEH W TOJMMEPOB, HAHOCUCTEM, Teo(pH3MYECKUX OOBEKTOB, OOBSICHEHHE MHMKPOCKOIMUYECKHX MEXaHU3MOB
(OpPMHUPOBaHUsI CBOWMCTB KOTOPBIX Ba)KHO KaK JUIi DPa3BUTHA COBPEMEHHBIX IIPEJCTAaBICHHH B oOnactu (usmku
KOHJICHCHPOBAaHHOT'O COCTOSIHHS, MaTepUaoBeeHUs, ONO(DH3UKH, XUMHH, Teo()H3UKH, papMakoIoruu, HHKEHEPHbIX HAYK, TaK
1 HOBBIX TEXHOJOTHYECKUX MPHUI0KEHHH B TPOM3BOACTBE SHEPTHH, SIEKTPOHUKE, OMOJIOTHHN, METUIINHE.

HelitpoHHBle MeTOABI HCCleoBaHHMS BemecTBa (IU(MpaKnus, MaJOyIJIoBOe paccestHue, pedIeKTOMETpHs, Heylnpyroe
paccestaue, paguorpadus 1 TOMOTpadust) MO3BOJISIOT ITOMyYaTh AETaTbHYIO HHPOPMAIHIO 00 AaTOMHOM 1 MAarHUTHON CTPYKTYpe
1 TUHAMHUKE MaTepHaJloB Ha aTOMHOM U HaJIaTOMHOM YPOBHSX. B cmity ocoOeHHOCTel B3auMO1eHiCTBHS MEVIEHHBIX HEHTPOHOB
C BEIIECTBOM METO/IbI paccesHUsI HEHTPOHOB UMEIOT BBICOKYIO 3(h(heKTUBHOCTH MPH OMPEAEICHNUH MOJIOKEHUH JIETKUX aTOMOB
B OKPYXXCHHH TSKETBIX, U3YUCHUH PacIpeeNICHHs 3JIEMEHTOB C OIM3KUMHU aTOMHBIMH HOMEPaMH, UCCIIEIOBAHNH IIPOIIECCOB
M30TOMHOTO 3aMENIEHNS U MarHUTHBIX CTPYKTYP. DT0 00yciaBianBaeT O0JbIINe MPEUMYyIIeCTBA IPH HCTIOJIB30BaHUH METO0B
paccesiHusl HEHTPOHOB B MCCIIEIOBAHUH IIUPOKOT0 KPyra MEepPCIEKTHBHBIX (DYHKIMOHAIBHBIX MAaTEpHAIOB U HAHOCHUCTEM IO
CPAaBHEHUIO C APYTUMH NOJXOAaMHU.

Jnst obecniedeHHs1 peIeHUs HAay4YHBIX 3a7ay NPOSKTa IUTAHUPYeTCs NpOBEACHHEe paboT mo obecreueHuro OecriepeOoiHoi
paboThl, MOJEPHU3ALMH U PEKOHCTPYKIHU JIEHCTBYIOIIMX CIEKTpOoMeTpoB peakropa MBP-2, a Takke 3aBepiieHue padoT 1o
CO3/IaHUI0 HOBOTO CIIEKTPOMETpAa MaJOyIJIOBOTO pacCesHus W UMHUKHHTA. [y moBbimeHHsS 3()()EKTUBHOCTH peIIeHUs
TMOCTABJICHHBIX 3aJa4 Hapdaay C Hef/'ITpOHHI)IMI/I METOAaMHU 6y£[yT HCIIOJIB30BAaThCA B3aMMOJOIIOJIHAKOIINEC MCTOIObI
PEHTICHOBCKOI'O pacCesaHus, paMaHOBCKOﬁ, aTOMHO-CHUJIOBOM CIICKTPOCKOIIMM U Jp. C NPUMCHCHUEM JOIOJHUTECIBHOI'O
71a00paTOpPHOTO 000PYIOBAHUS.

O:xuaaemMble pe3yJIbTATHI M0 3aBePIICHHUIO MOANPOEKTA:

B mpomecce peanmzannu HAyYHOM IporpamMMbl OymyT MOJYYeHBI HOBBIE (DU3UUECKHE PEe3yJbTaThl 10 HCCIEIOBAHUIO
B3aMMOCBSI3H MEXAy OCOOCHHOCTSIMH CTPYKTYPHOTO CTPOCHHUS M [IWHAMHKHM HOBBIX (DYHKIMOHAJIBHBIX MaTE€pPHAJIOB H
HAHOCUCTEM M HMX (PU3NUECKMMH CBOWCTBAMH Ha MHKPOCKOIIMYECKOM YPOBHE, MMEIOUINE BAXHOE 3HAYCHUE IJISI PA3BHUTHSA
COBPEMEHHBIX MPE/ACTAaBICHUI B 007acTH (U3MKH KOHJCHCHPOBAHHBIX Cpel, XUMHH, MaTepHalOBEACHUs, OMO(PU3MKH,
reoU3MKy U pa3BUTHSI COBPEMEHHBIX TEXHOJOTHH B cepe JIEKTPOHUKH, KOMIAKTHBIX MCTOYHHUKOB TOKa, (hapMaKOJIOTHH,
MEIUIMHBL. ByyT sKCrieprMeHTalbHO MIPOBEPEHBI TEOPETHUECKHE MPEACKa3aHus U MOJEIN, OOHAPY)KEHbI HOBBIE SIBJICHUS 1
3aKOHOMEPHOCTH.

B pesymnpraTe peanuzanny METOIMYECKOW MPOrpaMMbl OyAeT MPOBEACHA MOACPHHU3ANNS CYIISCTBYIONINX W CO3JaHHE HOBBIX
cnextpomeTpoB Ha V1Y UBP-2, uTo mo3BOMUT paciinpuTs 0071aCTh UX TPUMEHEHUS AJIS TPOBEACHUS MEXIUCIUIUTHHAPHBIX
HAYYHBIX UCCJIEIOBAaHUH HOBBIX (DYHKIIMOHAIBHBIX MaTEPHUAIOB 1 HAHOCHCTEM.
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OsknraeMble pe3yabTAThI 0 MOANPOEKTY B TEKYIIEM TO1y:

Peanuszayun nayunoit npozpammol
OmnpeneneHne XapakTePUCTHK aTOMHOH CTPYKTYphl W (ha30BBIX COCTOSIHMHM MarHUTOCTPUKIMOHHBIX CIUIABOB, CIIJIABOB C
s exkToM mamMsaTH GOPMBI U JPYTHX HHTEPMETAIMYECKUX (QYHKIIMOHAIBHBIX MaTEpHaIIOB.

OnpeneneHne MapamMeTpoB aTOMHOH W MarHUTHOW CTPYKTYPbl HH3KOPa3MEpPHBIX MAarHUTHBIX MAaTepHajoB B IIHPOKOM
Uara3oHe TEPMOINHAMUYICCKHX ITapaMeTpOB (TEMIIePAaTy b, TaBICHNUS).

Ananms 3¢ peKkToB BINUSHHS BBICOKOTO AABJICHHSA HAa CTPYKTYPHBIC M MArHUTHBIE CBOWCTBA (hYHKIIMOHAIBHBIX MaTEPHAIIOB.

AHaIN3 CIIOKHBIX CTPYKTYPHBIX M MUKPOCTPYKTYPHBIX COCTOSTHUM TBEPIBIX AIEKTPOIUTOB U HJIEKTPOJIOB [UIS METAIUT-HOHHBIX
aKKyMYJISITOPOB.

OmnpezencHue CTPYKTYPHl U aHATIH3 JUHAMHUKH (PYHKIIMOHAIBHBIX MAaTEPUATIOB C MOJCKYJSIPHBIMU KOMILICKCAMH U MOHHBIX
JKUJIKOCTEH.

YcranosneHue siBieHHH U 3()()EKTOB, CBA3aHHBIX C COCYIIECTBOBAaHHEM MAarHETH3Ma M CBEPXIIPOBOAMMOCTH B CIOUCTHIX
CTPYKTYpax Ha OCHOBE IIEPEXOIHBIX, PEIKO3EMENBHBIX U JIp. METAJUIOB.

OnpeneneHne CTPYKTYPHBIX XapaKTEPHCTHK YTIEPOJHBIX HAHOMATEPUAJIOB, TOHKMX IUICHOK OJHOCTEHHBIX YTJIEPOIHBIX
HAaHOTPYOOK Ha MOJTOKKAX.

OmnpeneneHne CTPYKTYpPbl M KHHETUKHM arperaiiy B pacTBopax (yJulepeHOB pa3HOW MOJSIPHOCTH, a TAaKKe B PacTBOpax
(byJnepeHoB ¢ pa3HbIMU aMUHOQITYKTaMHU.

AHaHI/I3 CprKTypHI)IX OCO6CHHOCTeﬁ MAar"svTHBIX HAHOCHUCTCM, BKJIIOYaAd KOJIJIOMIHBIC HAHOCHCTCMBI, KOMIIO3HUTHI C
MAarsMTHBIMHW HaHO4YaCTHLaMU, aneFaHI/IOHHLIe 3(1)(I)GKTI)I B MArHuTHbBIX XHUAKOCTSIAX W MArHuTHBIC HaHOCprKTypI)I smpo-
000J104Ka.

OrnpeneneHue CTPYKTYPHBIX XapaKTESPHUCTHK MTOJIMMEPHBIX CHCTEM Ha TOJI0XkKKax, Mure/ur [TAB B 00beMe 1 Ha TIOBEPXHOCTH,
komiuiekcoB ITAB u munenn

Amnann3 CprKTypHOﬁ OpraHn3anuu MOJUMEPHBIX HAHOMATCPHUAJTIOB, CTCKJIOBAHUS TOJIUMEPOB U MMOJMMCPHBIX TOHKUX ITJICHOK.

Ananu3 Gpu3nKo-OMOIOrMYeCKNX CBONCTB JIMITUAHBIX ¥ HATUBHBIX MEMOpaH, OCIIKOBBIX B3aUMOJICHCTBHUI, CTPYKTYPBI U CBOHCTB
0eNKOoB 1 MeMOpaH-0eJIKOBBIX KOMIUIEKCOB, KPHCTAJUIN3AIUU OEITKOB.

OrmpenesneHne CTPYKTYPHBIX XapaKTEPUCTUK U U3yUEHHE CBOMCTB OMOTHOPHUIHBIX KOMIUIEKCOB.

OmnpeneneHre BHYTPEHHUX HANpsODKEHUH U MUKpojaehopMalMii B KOHCTPYKIMOHHBIX MaTepHaliaX U OOBEMHBIX H3ICIHSX,
re0JIOTHIYECKUX 00BEKTAX.

TexkcTypHBI aHAJIN3 OMOJIOTHYECKUX M MAJIEOHTOIOTHUECKHUX 00pa3IoB, 00pa3oB KOHCTPYKIIMOHHBIX MaTepHalIOB, TOPHBIX
IIOPOA.

AHanu3 BHYTPEHHET0 CTpoeHHMs 1 noctpoenue 3D mozenelt 00beKTOB KyJIbTypHOTO ¥ IPUPOTHOTO HACIIEANS, IPOMBIIIIICHHBIX
MaTepralioB ¥ U3JEIHH 110 JaHHBIM HEUTPOHHON TOMOTpad ¥y U paguorpaduH.

Peanuzayus memoouueckoi npozpammol pazeumusn cnekmpomempose na HAY HBP-2
YcTaHOBKa 3JIEMEHTOB HEHTPOHOBOTHOM CUCTEMBI CIIEKTPOMETPA MaJIOYTJIOBOTO paccestHus U uMupkuHTa Ha 10 kanane.

Pa3Butne nerekropHoil cucteMbl HOBOro mudpaxkromerpa JIH-6 s MccienoBaHWst MHKPOOOpAs3loB, HaNpaBlIEHHOE Ha
YBEJIIUMYCHUEC CBCTOCUJIBI U PACIHUPCHUC JOCTYITHOI'O AUAala30Ha BEICOKUX HaBHeHHﬁ.

VYiaydiieHne TEXHMYECKUX TMapaMeTpoB M PACIIUPEHHE SKCIEPUMEHTAIBHBIX BO3MOXHOCTEH MHOTO(YHKIIMOHATBHOTO
peduiekromerpa 'POUHC (pa3BuTHE ®UIKOCTHBIX STYSCK JJISl IPOBEACHHUS IKCIIEPUMEHTOB).

MonepHu3zaus JIeHCTBYIOIIUX CHEKTpOMeTpoB peaktopa WBP-2, HampaBiieHHas Ha yIydlleHHE WX TEXHUYECKUX
XapaKTEPUCTHUK, 3aMEHY YCTApPEBIIUX U BBILIECIIIUX U3 CTPOS SJIEMEHTOB.

VYcoBepiieHCTBOBaHKHE KOppessiuoHHOro crekrpomerpa FSS Ha 13 kanane MBP-2 u ynydmieHne ero TeXHUYECKUX
napameTpos. JlanbHellee pa3sutue koppensnuonHoro RTOF-merona.

2.2. Pa3paboTka cieKTpOMeTpa HeYNnpyroro Xynooa JI.M.
paccesiHMsI HEHITPOHOB B 00paTHOI
reometpuu BJN (Baiiopex-SInuk-HaTkanemn)
Ha peakTope UBP-2

JIH® T'opembrukun E.A., Epecsko A.B., Kpyrios A.A.

Peannzanusa
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Kparkasi anHOTAIMS ¥ HAYy4YHOE 000CHOBAHME MO MOANPOECKTY:

AHanu3 COCTOSIHUS UCCIIEA0BaHNI B 00JIaCTH ANHAMUKY KOHAEHCHUPOBAHHBIX CPEJl METOJOM HEYIIPYTOTO paccesHUsl HEHTPOHOB
(HPH) B JIH® noxkaszai, yro cymectBytomuii ciekrpomerp HPH HEPA, HekoTopoe BpeMs Ha3aj COCTABISIBIIMN YCIICIIHYIO
KOHKYPEHLIHUIO aHAJIOTUYHBIM YCTAHOBKAaM B €BPONEHCKUX HEUTPOHHBIX LIEHTPAX, B HACTOALIEE BPEMsI 3HAUUTEIILHO yCTaped U
0oJIbIIIe HE YOBJICTBOPSET MOTPEOHOCTSIM COOOIIECTBA MOJIb30BaTeNIeH B BOCTOYHO-EBPOIICHCKOM pernoHe. IloaTomy Kkpaiine
BOKHOW 3amaduedl sBIsETCS OOHOBJICHHE criekTpoMeTpoB HPH B ucTOpWdYeckw CIOKHUBIIEMCS HAIPaBJICHUH C IEIBIO
o ifieprKaHusl KOHKypeHTocrmocooHo# mosunmu JIH® OUSIN B 06macTi HEUTPOHHOM CITEKTPOCKOITHU CPEIU APYTUX MUPOBBIX
HEUTPOHHBIX LIEHTPOB.

[epcrieKTHBHBIM MMOAXOJIOM SIBJIICTCSI  CO3[aHME HOBOro crektpomerpa HPH BbICOKOI CcBeTOCHIIBI, KOTOpBIH Oyxaer
UCTOJIb30BaTh COBPEMCHHYIO HCHWTPOHHYIO ONTHKY W HOBBIC KOHCTPYKTHUBHBIC PCIICHUS JUIS MOJYYCHUS PE3YIbTAaTOB C
BBICOKUM pa3peIIeHUEeM, IPH XOPOIIEM OTHOIICHUU CUTHAI-(QOH B NIMPOKOM JHMANa30HE TMepeJadyd JSHePTHud U C
HCTIOJIb30BaHUEM KaK MOXXHO MEHBIIEH MAacChl MccienryeMoro oopasma. JlaHHbIA MOAXON MpeniaracTcs HCIOIb30BaTh JIs
co3maHus yHHBepcanbHoro crekrpomerpa HPH B oOpartHoit reomerpuu BIN (Batiopek-flank-Hatkaner). Coderanue
BBICOKOTO ITOTOKa HMMITYJIbCHOTO HEHTpoHHOTO HcTOuHMKa WBP-2, coBpemeHHOW (HoKycHpyromeld HEHTPOHHOW ONTHKH,
AHATM3aTOPOB SHEPTUM C OYEHb OOIBIION MOBEPXHOCTHIO (JIBa aHANM3aTOPA C IUIOIAALI0 ~3.3 M?) 06ECIeUUT MaKCUMAIbHO
BO3MOXHYIO CBETOCHITY CO3/1aBaeéMOT'0 CIICKTPOMETPA, IMPH 3TOM (GaKTOp BEIMTPHIIIA 10 CpaBHEHHUIO co criekTpomeTpoM HEPA
MOXeT cocTtaBuTh 10 400 pas.

OCHOBHO# KpyT Hay4yHbIX 3aJ1a4, Ul KOTOPbIX OyJeT ucnonb3oBatkes crekrpomerp BIN, Bitodaer B cedst:
— HCCIIeIOBaHNE Ha MHUKPOCKOITMYECKOM YPOBHE CTPYKTYPHBIX (ha30BBIX NEPEXOIOB;

— HCCIIeI0BaHKE TporieccoB Au(pGy3uH MPOTOHOB B CHCTEMAX C Pa3IMYHBIMH THIIAMH BOAOPOIHBIX CBS3EH;
— HccleJOBaHUE TUHAMUKY IIPOTOHOB B MOJIEKYJIAPHBIX KpHCTalIax, B IIMPOKOH 00JacTy nepenad SHepriii;

— HMCCIIeZIOBAaHUs aCCOLMATUBHBIX B3aMMOACHCTBHM XMMHYECKHUX YAaCTHIl, B TOM YHCJEe CHCTEM C 00pa30BaHHEM BOJOPOIHBIX
CBS3€H pa3IUYHBIX TUIIOB;

— HCCJICA0OBAaHUA MarHUTHOM TUHAMUKU B COCINHCHUAX C 4fI/I 3d NepCXOAHBIMU METAJIJIAMH.

[lepeueHb 0OBEKTOB HCCIICAOBAHUS:
— MOJIEKYJIIPHBIE KPUCTAILIBI U X (Da30BbIe IPOU3BOIHEIE;

- d)apMaL[eBTPI‘IeCKI/Ie nopernapaTrsel B 00BEMHOM COCTOSIHMM H B BUAC «MHUKPOHHU3UPOBAHHBIX)» WA «aMOpC’pI/ISI/IPOBaHHHX»
IIOPOIIKOB;

— HOBBIE OMOJIOTHMYECKH aKTHBHEIC COCAMHCHUS, BKIIFOYasA HAHO CTPYKTYPHUPOBAHHBIC,
— MaTepHraJibl 1JI1 HAKOIJICHUS SHCPTUU,

— MHTEPMETAJUINICCKUEC COCTUHCHUS 4fI/I 3d NEPEXOAHBIX METAJJIOB;

— KaTaJIM3aTOPHI;

- (I)OTOHHLIG MaTepuaJibl IPOMBIIIJIICHHOI'O IPUMCHCHUS;

— HAaHOKOMITO3UTHBIC MaTEpHaJibl.

OSKI/l)]aeM])le PeE3yJbTAaThI 110 3ABEPHICHUM MOANMPOEKTA:

Pa3pa60TI<a 1 CO3JaHUEC OCHOBHBIX 3JIEMCHTOB CIICKTPOMETPA BIN.

O:xugaeMble pe3yJIbTATHI 0 MOANPOEKTY B TEKYIEM TOay:
3aKynka KpUCTaJJIOB IIMPOJIMTUYECKOT0 rpaduTa Juist co3aanust (POKyCHPYIOIEro aHaIn3aTopa.

COopka MOAETHHOTO MPOTOTHIIA aHAIM3aTOpa crekTpomerpa BIN.

IIpoBeneHue TECTOBBIX U3MEPEHUH C IPOTOTUIIOM aHAIM3AaTOpa Ha mydke peakTopa UBP-2.

CoTpyaHunuecTBo:
Crpana uwin T'opon HucTutyT Craryc YuyacTHUKH
MeKIyHAPOAHAS
OpraHmu3amnus
Azepbaiimkan Bbaky A3TY CoBMecTHBIE paOOTHI xabapos C.I'.
Xomxkaes J.M.
Nd HAHA CoBmecTHBIE pabOTHI Mextnesa P.3. + 2 gemn.
Cornamenne Mawmenos A.U.
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Apmenus

benapycse

Bonrapus

Benrpus

BretHam

I'epmanus
Eruner

Nunusa
Ucnanns

Uranus
Kasaxcran

Kurait
Ky0a
JlaTBus
Mounronus

ITonwma
Poccus

EpeBan

Munck

Codus

Bynanemr

Jlanaur
Xanoit
Japmmrraar
Anexcanapus
I'mza

Kanp

ITaTtnHa
Bapcenona
Jlexona

Manpun
Meccuna
Anma-Ara

XapOun
T'aBana
Pura
VYnan-barop

Bbenocrox
I'aTynHa

JonronpyaHslii

HULIIKH

HHIIA
HHNU OXII BI'Y

HITI] HAHB

IE BAS
IEES BAS

INRNE BAS
ISSP BAS
UCTM
HUN-REN

Wigner RCP
DTU

IOP VAST
TU Darmstadt
VH-T

CcU

ASU

EAEA

NIT Patna
ICMAB-CSIC
BCMaterials

CENIM-CSIC
UniMe
1o

KazHY
HEU
InSTEC
ISSP UL
IPT MAS

UwB
HUILL KU1 [T D

MOTHU
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CoBMmecTHbIE pabOTHI

CoBMecTHBIC PabOTHI
OOMeH BU3UTAMH

CoBMmecTHBIE pabOTHI

OOMeH BU3ATAMU

CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI

Cornamenue
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue
CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE paOOTHI
CoBMecTHBIE paObOTHI
Cornamenue

CoBmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenue

Cornamienue

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

Cumonsa A E.

Xanzatsau [.A.
ApyTionsiH B.B. + 2 gen.
Boxmmu FO.B. + 3 gen.
HBamkesuu O.A. + 5 yen.
Boxkmui FO.B. + 3 yen.
HBamkesuu O.A. + 5 yen.
bymackuit M.B + 5 gen.
Kananma H.A. + 6 gen.
Tumkesuu JJ. 1. + 3 gen.
bymackuit M.B + 5 gen.
Kamanna H.A. + 6 gen.
Tumxkesuu [.W. + 3 uen.
Kynaposa T. + 4 gen.
Bnamukosa /1.E.

IletkoBa T.

PaiikoBa I'.

Kpexon K.A. + 2 yern.
Yamartu X.

Iletxos I1.K.

Pomrra JI. + 2 gem.
Anmamu JI. + 2 gen.

Jlen A.

Hanp JIJL. + 2 uen.

Janr H.T.

Kxuem JI.X.

®dyce X. + 2 yen.
Dnbcaguek A. + 1 ye.
Caeitmam H.X. + 1 gemn.
Menxat U. + 3 yen.
Xanan Onb X. + 3 yedn.
Onbaxpasu M.
Mamxymaep C.

®una U. + 1 gen.

Jlannepoc-Mengec C.

+ 2 yen.

®epuanpgec P. + 2 gen.
Jlombapmo /1.

Koznosckuit A.JL. + 3 gen.
Caxues C.K. + 5 gemn.
Upmyxamerona I'.C. + 2 ven.
[yiines A.

Pamoc bnackec P.

Ky3pmuH A.

Canraa []. + 3 e
Copxuncypas I

Penko K.

Bynkun A.IL + 2 uen.
Bopo6bes C.U. + 5 gen.
I'puropses C.B. + 5 gen.
Hcaes-MBanoB B.B. + 2 uen.
Kyp6axos A.W. + 2 ged.
JleGenes B.T. + 2 gen.
Uynun B.B. + 15 uen.



JyGna

ExarepunOypr

Kazanp
Kanuaunrpan

Kpacnospck

MockBa

Mocksa, Tpouuxk

Ioc. yn-t "lyOHa"

OM YpO PAH

VpdY

Koy
®UII KazHII PAH
B®Y mm. U.KanTa

N®d CO PAH

Coy

OUII KHII CO PAH
I'HL[ UH-T uMMyHOJIOTHI
UA PAH

WUI'EM PAH

UK PAH

UMET PAH
NHMU PAH
NOHX PAH

UTII3 PAH
Nd3 PAH

My

MUCHUC

MUDT
HUMA® MIy

HUL] K1

HUAY "MUON"

I[INH PAH
OUI XD PAH
NOBJI PAH
AU PAH
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CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CornameHue
CoBMecTHBIC PabOTHI

CoBMecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

I'magpimes I1.I1.
Kpusuenko B.A. + 3 gen.
Bob6posckuii B.U. + 2 ger.
Kpasmos E.A. + 2 gen.
Hogocénor /1.1O.
VYcerunoB B.B. + 2 e
babymkun A.H. + 2 ven.
HBanoB A.O. + 2 gen.
Taropckuit JI.A. + 3 gen.
VYyaces K.C. + 2 gen.
Totixman A.IO.
Knementnes E.C.
SApocnasues P.H. + 2 yen.
Cronsp C.B. +2 ven.
Cromsp C.B. + 2 gemn.
Annpees C.M. + 2 qen.
CanpsikuHa 1. A.
XKapukos A.B.

Jlo6anos K.B.

Bomnkos B.B. + 3 uen.
CepeOpsnabrii B.H.
l'agpuenko B.®D.
®ummmnosa C.H.
BapanunxoB A.E. + 3 uern.
Ponxun M.B.

barok 1.0.

ITonomapes A.B. + 2 uen.
Mopo3zos HO.A.

Axntumnos E.B. + 2 gen.
AcnanoB JLLA. + 3 uen.
Koanenko N.b. + 3 uen.
Kopo6os M.B. + 2 gen.
Ilepos H.C. + 2 yen.
Tpycos JLA.

XoximoB A.P. + 3 gen.
ynenuna A.B.
Aryxunckuit A.C. + 3 gen.
Tomosun U.B. + 3 yen.
Kopcynckuit A.M. + 2 yen.
Koctumun B.I'.

ITanuua JI.B.

SlkosnieB B.b. + 2 yen.
Bbooc 0.3. + 2 yen.
Terepesa T.B.

Anekcees [1.A. + 3 yen.
Benaurxanus A. + 2 den.
OMm B.T. + 2 gen.
HBanosa T.M. + 2 uen.
Kprimckas O.A.
Menymenkos A.Il. + 2 gen.
Ilaxnesnu A.B.

Utkuc A.M. + 3 yen.
Bpaxxun B.B. + 2 uen.
CagpikoB P.A. + 2 e



PymbiHus

Hwxuuit Hoeropon HW®M PAH

Omck
IIepmb

PocroB-Ha-Jlony

Cankr-IlerepOypr

CraBporomns
Crepnutamak
Tomck

Tyna

TromeHb
YensOuHCK
UepHorosioBka
Bbas-Mape
Byxapecr

Kiyx-Hamnoxa

Koncranma
Kpaiiosa
Mbsrypene

IutemTn
Tumumoapa

HHI'Y

OMI'YIIC
HMCC YpO PAH
WUTX YpO PAH

HUND I10DY

ooy

HBC PAH

OTU um. A.®. Nodde

IMHWUU KM "TIpomeTteir"

CKoYy

CO baml'yV

TITY

Tynl'y

TiomI'Y

Oypl'y

UDTT PAH
TUCN-NUCBM
INCDIE ICPE-CA

UB
INCDTIM

RA BC-N
UBB
MINAC

ucC
NIMP

UPIT
ICT
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CoBMmecTHBIE pabOTHI
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CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOThI

CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

®paepman A.A. + 3 uen.
Kopertesa A K.
OpioBa A.U.

CocuoBckuit FO.M. + 2 gen.

Paiixep 10.JL.
ActagreBa C.A. + 2 gen.
JIsicenko C H. + 2 yen.
Han6aunsaxa B.b.

Yarrex C.B.

Cwmeicnos P.1O. + 1 gem.
Baxpymes C.b. + 2 gemn.
Byns A + 2 gen.
3ucman A.A. + 2 gen.
ITerpos C.H.

denocees M.JL.
Yeopmmes K.A.
buxynosa H.H. + 2 uen.
Jugep AM. + 2 uen.
Mapxosa I'.B.

HBanosa H.A.

Bunank J[.A. + 2 gen.
AntonoB B.E. + 2 gen.
Pakonra /. + 4 gen.
Bbanuny K.

Bapa A.

Beuro I'.

Jo6pun .

Hon U.

Kwurany E.

Konecky M.M.
Keipcrea K. 1.
JIukcanapy A.

Jlykau M.

Masnra D.

[Marpoit E.A.

[Tarpya JI.

CetHecky P.

Kumom K. + 2 ven.
ITana O.

Panma H.

Pana C.

Typky P.

Byp3o D.

Byp3o 3. + 2 uen.
Pommmopy K. + 3 uen.
Tanmanku K.
SAxobecky E.

Bbapak M.

3rypa U.

Kynuep B.

Ionocan C.

HAyky K.

Iy A-M.



ISIM CoBMmecTHbIE pabOTHI Bupneany A.B. + 3 gen.
UVT CoBMecTHBIC PabOTHI buxka U. + 2 gemn.
bynorwo M. + 7 uen.
Manaescku 1.
Tymust DDNI CoBMecTHBIC paOOTHI Hopam O.
Teiprosumire VUT CoBMmecTHBIE pabOTHI Ilexow I'.
Pagynecky K.
Slcewr IULS CoBMecTHBIC PabOTHI Mupon JI.
CaBuH A.
NIRDTP CoBMecTHBIC PabOTHI Kwupnak X.
Jlyny H.
TUIASI CoBMecTHBIC pabOTHI Kamkasan JI.
UAI CoBMmecTHBIE pabOTHI Waum 1.
UAIC CoBMmecTHBIE pabOTHI Hrnat M.
Nman B.
Mara K.
Onodpeii M.
Sxomu @.
CepOust benrpan INS "VINCA" CoBMecTHBIC paOOTHI bansanoBuu P. + 10 gen.
Martosuu b. + 2 yen.
Hosu-Can UNS CoBMecTHBIC PabOTHI Munmxesuy b.
CioBakus Komnie IEP SAS Cormnanienue Komuancku I1. + 7 yen.
CIIA Bbepxu ucC CoBMecTHBIC PabOTHI Benk X.-P.
TamxukucTan Hyman6e HAHT CoBMecTHBIC paOOTHI Kyp6ouuéu M.C.
TTY CoBMecTHBIC pabOThHI Xycenzona M.A.
OTU HAHT CoBMmecTHBIE pabOTHI PaxmonoB X.P.
VY306ekucran TamkeHT NAD AH PY3 Cornamienue TammeroB M.1O. + 2 yen.
Opannus I'peHoOIHL IBS CoBMecTHBIC PabOTHI Tlopnenuit B.U. + 5 genn.
ILL CoBMecTHBIC PabOTHI HBaHoB A.
Caxkie LLB CoBMmecTHBIE pabOTHI Jomoait .
ITopus @.
Yexust [Ipara BC CAS CoBMecTHBIE PabOTHI [agapuk Y.
CTU CoBMecTHBIE paObOTHI Kyuepakosa M.+ 1 gen.
CU CoBMecTHBIE paObOTHI Kpakoscku U.
1G CAS CoBMecTHBIE paOOTHI Jlokaituuk T.+ 3 yen.
IP CAS CoBMecTHBIC PabOTHI Amnrenos b. + 2 gern.
Upaxk 3. + 2 gen.
[IBeiinapus Buinuren PSI CoBMecTHBIE pabOTHI ITomsakymuH B.
IOAP IIpetopus Necsa CoBMecTHBIE paOOTHI Bentep 3. + 5 uen.
UP CoBMecTHBIE paOOTHI Cenumes I1.0. + 2 yen.
Snonus MunaTto Keio Univ. CoBMecTHBIE paOOTHI Scyoko K. + 1 uen.
Tokwno Waseda Univ. CoBMecTHBIE pabOThHI SImomoro T. + 5 gen.
HaumeHoBaHue npoexkTa PykoBoauTesn mpoexkTa Crartyc
3. HayuyHo-MeTOoaM4ecKHe McCIeI0BaAHUS Bboanapuyk B.H. Peanmsamus
U pa3padoTKH VISl H3yYeHHs IIpuxoasko B.U.

KOH/JCHCHMPOBAHHBIX Cpe/l Ha
HeHWTpoHHBIX myykax UBP-2

JIH® CM. YYaCTHUKOB ITOANPOEKTOB

Kpartkasi aHHOTalIs M1 HAYYHOE 000CHOBAHMeE 0 MPOEKTY:

IIpoBeneHue wuccneqOBaHUII KOHICHCUPOBAHHBIX CpeJ, HAa COBPEMEHHOM YpPOBHE XapaKTEpU3yeTCs IOCTOSHHBIM
COBEPILICHCTBOBAHNUEM METOJMKH M3MEPEHHH, POCTOM 4YHCIIa YIPaBISIEMBIX M KOHTPOJIMPYEMBIX NapaMETPOB, yBEIHMICHUEM
KOJIMYECTBA W YCIIOKHEHHUEM HCIIOJIb3YEMBIX B DKCIIEPUMEHTE JIETEKTOPOB M CHCTEM OKpY)KeHHs o0paslia, IOBBIILICHHEM
TpeOOBaHMI K TOYHOCTH M OBICTPOJICHCTBHIO PErHCTPHUPYIOIIEH anmapaTypbl, HEOOXOJUMOCTbIO O0ECIICUCHHS YAaIeHHOTO
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yIpaBJICHUS MOJCUCTEMAMH CIICKTPOMETpa W IKCICPUMECHTOM B IEJIOM, U TPeOyeT MOCTOSHHOTO Pa3BUTHSA, KaK CaMHX
CIIEKTPOMETPOB, TaK W UCCIIEOBATEIbCKON sinepHOl yctaHoBKU MBP-2, B yacTHOCTH, KOMIUIEKCA XOJOIHBIX 3aMEIUTENICH.
[onmp30BaTENbCKUN PEKUM pabOTHl crieKTpoMeTpoB VBP-2 BeIIBUTaeT MOMONHUTENBHBIC TPeOOBaHHS K 00OPYIOBAHUIO
CIIEKTPOMETPOB, CUCTEMaM YTPaBICHUS W KOHTPOJIA, a TaKke K CHCTeMaM cOopa NaHHBIX: MPOCTOTa OCBOCHHS W pabOTHI,
yI00HBIN TpadudecKkuiit HHTEpEiic, HHTEPHET-I0CTYI K pe3yIbTaTaM U3MEPEHHUH U Jp.

O:xugaeMble pe3yJIbTAThI M0 3aBePIIEHNH MPOEKTA:
Bron B skcrmyartaruio nerekropa JJOP Ha mudpaktomerpe @JIBP Ha 5-M kaname peaktopa MBP-2 u monydeHue mepBBIX
(U3HYECKUX pE3yIIbTATOB.

Co3znaHue BEKTOPHOTO MarHUTa Ha OCHOBE HECUMMETPUYHBIX KaTyllek [ 'enbMrosbna, ¢ yCTpoicTBOM TEpMOCTaTUPOBAHUS IIPU
Hm3Kkux — 1.5 K n cBepxHmskux temmneparypax — a0 0.5 K. ms penexromerpa PEMYP.

Pa3zpaboTka TeXHHMYECKOW MOKYMEHTAMH Ha 00OpYyNOBaHWE CHCTEM YIPaBICHHS KOMIUIEKCa KPHOTEHHBIX 3aMeIIHTENCH
peaktopa WMBP-2; mpoBemeHHe ITyCKO-HANaJIOYHBIX PabOT CHUCTEM YIPABICHUS KOJJICKTOPHOTO y37a W TPyOONpPOBOIOB
OXJIKIIEHHUS, a Takke KpuoreHHBIX 3amemreneid K3201, K3202, K3203; xoMIUIEKTOBaHHE M MOHTQX TUCIIETUSPCKOM
CHCTEMBI C CepBEepOM, OOBEIUHSIONIEH KOHTPOIh M YIPaBICHHE BCEM KOMIUIEKCOM KPHOTEHHBIX 3aMEINTEINeH; MpoBeAeHHE
MyCKO-HAaJIaI0YHBIX PabOT AUCHIETYCPCKON CUCTEMBI.

MoHTaxX ¥ BBOJ B 9KCILTyaTaI[{I0 HOBOT'O IpephIBaTels Ha 8-M KaHaje peakropa BP-2.
Bueapenune cucrem ynpasineHnus Bakyymom Ha ocHose [TJIK.

Pa3pa60TKa N HU3TOTOBJICHHUC HO3I/II_II/IOHHO-‘IyBCTBI/ITeHLHLIX CYCTYHUKOB HeﬁTpOHOB C pe3I/ICTI/IBHI)IMI/I aHOaMU pa3HI/I‘-IHOFO
JHaMeTpa.

Co3zaHne TeCTOBOTO CTEH/IA ISl TPOBEPKH XapaKTePUCTHK MO3UIIMOHHO-IyBCTBUTENBHBIX AeTekTopo (ITU/T).
Pa3paboTka ciucTeMBI HAKOIICHHUS TaHHBIX HAa OCHOBE MHOTOKaHAJBHBIX AU HKATAI3EPOB.

Cosznanue Tunosoro moxynsa ITHY/[ cuctemsl Ha OCHOBE TPYOOK C pE3UCTUBHOM HUTBIO C AMAMETPOM KaToza 6 MM.
Co3gaHue ¥ BBOJ B DKCILTyaTaIlMI0 HOBOM JETEKTOPHOI cucTeMBbl criekTpomeTpa PEMYP.

Pa3paboTtka 1 BBOJ B 9KCIUTyaTallli0 MOHITOPAa MHTEHCHBHOCTH TAJAIOIIETo IMy4Ka Ha criektpomerpe FOMO.

Pa3paboTka apXUTEKTyphl MHOI03a30pHOI IUIOCKOMApaslIeNbHOl pe3sHCTHUBHON Kamephl ¢ KoHBepTopoM '’B, msrorosneHue
MIPOTOTHIIA U UCCIIEZIOBAHUE €r0 XapaKTEPUCTHUK.

Pa3paboTka MHOTOCYETIMKOBOM CUCTEMBI IJIs co3aBaeMoii Ha 2 kaHane BP-2 ycTaHOBKM HEyNIPyTroro paccesiHusl.
Hananka, ucneitanue u BBoa B sKkciutyatanuto gerekropa ACTPA-M na cnextpomerpe OC/I.
Pa3paboTka TeXHHUECKOTO MpoeKTa AeTekTopa oopatHoro paccesaus JOP-OCJ mist cnekrpomerpa OC.

Paspaborka mis nudpaxromerpa PCC HoBoro +90°-merekTopa € IPOCTPAHCTBEHHOW M BpPEMEHHOI (HOKYCHPOBKOH,
ananmorugHoro aerekropy ACTPA-M, BmecTe ¢ IeTEKTOPHOM 3JIEKTPOHUKON U 3TEKTPOHUKOI cOOpa M HAKOIUICHHUS TaHHBIX.

Pa3paboTka NEeTeKTOPHOW JIEKTPOHUKH M CHCTEM cOOpa, NMpeaBapuTebHON 00pabOTKM M HAKOIUIEHUs JaHHBIX /IS HOBBIX
JIETEKTOPHBIX CHCTeM. BHenpeHne MHOTOKaHaNbHBIX AUIKUTA3EPOB B H3MEPUTEIbHBIE CUCTEMBI crieKTpoMeTpoB MBP-2.

Buenpenue I1JIK B cucremsl yrnpasinenus criekrpoMeTpoB. OCHallleHHe CIIEKTPOMETPOB CHCTEMaMH BUeOHa0 0 IeH s BBoa
HOBBIX M3MEPHUTEIBHBIX YCTPOICTB M KOHTPOJUIEPOB IO 3asBKAM OTBETCTBEHHBIX 32 YCTAHOBKH. ABTOMAaTH3allUs CHCTEMBI
ynpasieHus BakyymoM Ha crnekrpomerpax HEPA, CKAT, ®CJl, ®CC. ABromaru3ainus CUCTEMBI YIIPABICHUS UCTOUHUKOM
TOKa MarHuTa ais kpuocrtara J[H-12. YHu¢ukamus cucreM KOHTPOJS M PETyIUPOBAHUSA TEMIEpaTyphl, UCIIOJIB3YEMBIX Ha
cnextpomerpax MBP-2.

Pa3pa60TI<a HOBOI'O KpUOCTaTa Uil OXJIAXKJIACHHWS KaMEp BBICOKOTO IaBJICHUS HA YCTAHOBKE I[H—IZ

Pa3paboTrka m BHenpeHue Ha crekTpomerpax WBP-2 HoBo# Bepcun KoMImiekca Sonix+ W COMYTCTBYIOIIUX CHCTEM,
aTanTHPOBAHHBIX TSI paOOTHI ¢ (HOPMATOM JTaHHBIX B BUJIE CITUCKA COOBITHIA.

[HocTosinnas monepuusanus coemectHo ¢ JINT cermenta nokansHoit cetn JIHO.
MopenupoBaHUe YCTAaHOBOK U UX 3JIEMEHTOB JJISl MOJIEPHU3ALMH JEHCTBYIOIIHUX CIIEKTPOMETPOB U MPOESKTHUPOBAHUS HOBBIX.

[tatHas sKcruryatanust poOOTH3MPOBAHHON CHCTEMBI BBICOKOTOYHOI'O IMO3MIMOHWPOBAHUS PAAMOAKTHBHBIX OOpa3loB C
(dyHKIHEeH BU3yaJbHOTO U I030BOTO KOHTPOJISI B COCTaBE YCTAaHOBKH JJIS PaJUallMOHHBIX HccienoBannii peakropa UBP-2 ms
H3Y4EeHMs] paAMallMOHHON CTOMKOCTH MaTepUalloB.
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Obecnieuenne OecriepeOoitHOM paboThI CUCTEM M MEXaHM3MOB Ha BCeX CIIEKTpoMeTpax peakropa BP-2.

O:xunaeMble pe3yJibTaThI 110 POEKTY B TEKYUIEM roy:
BBon B skcrmyartamuio nerekropa JIOP Ha mudpaktomerpe ®JIBP Ha 5-M kaname peaktopa MBP-2 u momydeHue mepBBIX
(U3HYECKUX pE3yIIbTATOB.

Pa3paboTka W M3roTOBJICHHE MO3UITMOHHO-UYBCTBUTEIBHBIX CYCTYNKOB HEHTPOHOB C PE3UCTUBHBIMH aHOJAMHU Pa3IMIHOTO
JMameTpa.

Co3zanue 1 ucnbITanue THoBoro Moayiist [T4/] cucrembl Ha OCHOBE TPYyOOK C Pe3UCTUBHOM HUTBIO C TMAMETPOM KaToa 6 MM.
Co3znaHue TeCTOBOTO CTEH/IA sl IPOBEPKH XapaKTePUCTUK MO3ULIMOHHO-UYBCTBUTENBHBIX AeTekTopoB (ITH/T).

Pa3paboTka 1 BBOJI B 9KCIUTyaTaIL[MI0 MOHIUTOpPA HHTEHCHBHOCTH ITaIal0IIero Mmy4yka Ha crekrpomerpe FOMO.

Pa3paboTka MHOTOCUETYMKOBOM CUCTEMBI JJIs co37aBaeMoii Ha 2 kanane IBP-2 ycTaHOBKM HEyNpyroro paccesiHus.

Hananxa, ucneiTanue u BBoA B ’kciutyatanuio gerekropa ACTPA-M Ha cnektpomerpe @CUI.

Paspaborka mis nudpaxromerpa PCC HoBoro +90°-merexTopa € IPOCTPAaHCTBEHHOW M BpPEMEHHOH (DOKYCHPOBKOH,
aHasoruyHoro aerekropy ACTPA-M, BmecTe ¢ AeTEKTOPHOM 3JI€KTPOHUKON U 3JIEKTPOHUKOM cO0pa M HAaKOIUICHUS JaHHBIX.

PazpaboTka mpoekTa IETEKTHPYIOUIETO MOAYJSA M CHCTEMBbl HAKOIUIEHHS JaHHBIX [UIi MHOTOJETEKTOPHOM CHCTEMBI
cnextpoMerpa JIH-12, nucnpITaHne 37eMEHTOB CUCTEMBI HAKOTIIGHUS! HA HEUTPOHHOM ITy4Ke.

Pa3Butne MHPpaCTPyKTYpHI AJIs CO3JaHUS IETEKTOPOB HEHTPOHOB.
BHaenpenue aumpkuTaiizepoB B U3MepuTenbHble cucTeMsbl ciekrpoMeTpoB MBP-2 (PCL, ®CC u OJIBP).

Coopka kpuoctata peduiekromerpa PEMYP — coOpana komonka oxwkutenss 4He Ha 0a3e KpHOKyJepa; KOJOHKa
TEPMOCTATUPOBAHUS CBEPXHHU3KUX TEMIIEPATYpP; YCTAHOBJICH KPUOKYJICp BEKTOPHOIO MarHuta. MecTto cOOpPKH KPHOTCHHBIN
crena 3aanue 119.

IIpoBeneHue MOHTaka M IyCKO-HANaOYHBIX PAaOOT NPOMBIIUIEHHONW CHCTEMBI YIIPAaBICHUS U KOHTPOJII KPHOT€HHOIO
samemutenst K3201 B Hanpaienuun myykoB NeNe 1, 4, 5, 6, 9 peakropa IBP-2. Pa3paboTka cuctembl ynpaBieHUs] U KOHTPOJIS
sameanutens K3202 B nanpasnenun myukoB NeNe 7, 8, 10, 11 peaktopa UBP-2.

COopka TecTOBOr0 KpUOCTAaTa Uil UCCIIEeIOBAaHUS TOKOBBOJOB U KaTyIlIeK MarHUTa.
[Monyuenne kyckoB BTCII neHThbI, HEOOXOIUMBIX Ui HAMOTKH KaTyIIEK MarHuTa, IyTeM Mailki OTPE3KOB.

Pa3zpaboTka cucTeMBbl NPEIU3MOHHOTO (BBICOKOTOYHOTO) IEepeMeNIeHHs YCTaHOBKHM K peakrtopy WBP-2, usroromnenue
aBTOMATH3UPOBAHHOTO XPAHWINIIA PAJAMOAKTHBHBIX O00pa3loB B COOTBETCTBHM C paspaboranHoit PKJI. M3yuenue
paauaMoOHHON CTOMKOCTH MaTepUalioB Ha YCTAHOBKE JIJISl paUAIllMOHHBIX UCClIeoBaHmii peaktopa NBP-2.

[oxroToBka u BHeapeHue Ha criekTpomerpax MBP-2 Bepcnn kommiekca Sonix+, aqanTHpoBaHHOH Uit pabOTHI C JaHHBIMU B
BHUJIE CITUCKA COOBITHIA.

Pa3Butne xommiekca Sonix+ IS MOAKIIOYEHNS] HOBBIX YCTaHOBOK, DAQ KOHTpPOJUIEPOB M YCTPOICTB OKpY>KeHMs 00pasiia 1o
3aJaHUsIM TI0JIb30BATEICH.

[ocrostHHAs M CBOEBpPEeMEHHasI TOIEPKKa CETMEHTa JIOKanbHOH cetn JIH® n MopepHU3aus ero B COOTBETCTBUH C TUTAaHAMU
JINT, a takxke conpoBoxaenue LIBK JIHO.

HaumeHoBaHUeE MOANPOEKTOB PykoBoauTe/ib MOANPOEKTA Craryc
1. HHUe HPOKOAT M.
3.1. Co3naHue MUPOKOANIEPTYPHOTO Muaxos B.M Peanusarust
J€TEKTOPA 00PaTHOI0 PaccesTHUs

(AO0P-A) nns nudppaxromerpa ©IBP

JIH® banarypoB A.M., bormzens A.A., boromomosa H.H., boromonosa O.H., Ban Xaii, Bomonun O.B., [aynbaces O.,
Hpoznos B.A., Kucnunpin I1.A., Koznsikosckast A.A., Kypunkun A.K., JlutBunenko E.W., ManskoBa I'.E.,
Mypaukesud C.M., [lognecusiit M.M., Cemeukun A.B., IIgeuos B.B.

Kparkasi anHoTalMs M HAYy4YHOE 00O0CHOBAHME O MOANPOCKTY:

B HacTosmee Bpems nerektopHas cucrema ®JIBP cocTouT u3 Tpex AETEKTOpOB, ABa M3 KOTOPBIX PACHONI0KEHBI IPU yIiiax
paccesHust +152°, a tperuil —mpu 90°. IlepBble JBa HCHONB3YIOTCS B OCHOBHOM JJISi HCCIIEAOBAaHUM CTPYKTYpHI
MOJMKPUCTAIUIOB, TPETHH — ANIT  W3MEpPEHWH BHYTPEHHUX HANPSOKCHWH. JIeTeKTHPYIONM  3JIEMEHTOM  SIBIISIOTCS
CIMHTHIUIATOPEI Ha ocHOBe Li-ctekoin. C coBpeMeHHO ToukH 3peHns netektopsl O/IBP nmerot 1Ba HerocTaTKa: MOBHIIICHHYIO
YyBCTBUTEIHHOCTH K g-(DOHY M MajbIil TesecHbIH yrou (~0.16 cp.). M3-3a aToro nomyyaemslie AUGPaKIIMOHHBIE CIEKTPHI UMEIOT
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MOBBIIICHHBIH (HOH U MaTyio ([0 COBPEMEHHBIM KPUTEPHSAM) CKOPOCTh HAbOpa MaHHBIX MPH TOM, YTO MOTOK HEHTPOHOB Ha
obpasue gocratouno Beicok (107 v/cm?/c).

JIst yeTpaHeHus 9THX HeZocTaTKoB B 2017 T. ObUTO MPEAIOKEHO 3aMEHUTH CYIIECTBYIONINE AETSKTOPHI 00PATHOTO PACCESTHUS
(JIOP) Ha HOBBIN MIUPOKOATIEPTYPHBIH CIIMHTIILIAITMOHHEIN neTekTop (JIOP-A — meTexkTop 00paTHOTO pacCcestHUs alepTyPHBIH )
Ha ocHOBe cuuHTUILIATOpa ZnS(Ag)/’LiF ¢ ncrnonb3oBaHueM KOMOMHUPOBAHHOM 3IIEKTPOHHO-TE€OMETPHIECKOH (POKYCHPOBKH.
Co3aHue Takoro JETEKTOpa TO3BOJIUT KapAWHAIBHO YIY4IIHTh HapaMeTpbl audpakromerpa ®JIBP m BbIBecTH ero Ha
JUIUPYIOIIKE TO3UIUH B Mupe. OIEHKH MOKA3bIBAIOT, YTO UCIOIB30BAHUE HOBOTO IMIMPOKOANEPTYPHOTO JECTEKTOPA MO3BOIUT
MPUMEPHO B NIBa-TPU pPa3a YBEIMYUTHh YHCIO IMPOBOIUMBIX JKCIEPHUMEHTOB, MPH 3TOM 3aMETHO MOBBICHTCS TOYHOCTh
MOJIy4aeMoil CTPYKTYPHOI HH(DOPMAIIHH, a TAKXKE CYIIECTBCHHO PACIIUPATCS BO3MOKHOCTH AU(PPAKTOMETPA MO BHITOTHCHUIO
9KCIICPUMCHTOB MPH 33JJaHUU Pa3IHMYHBIX BHEIIHUX BO3ACUCTBUI Ha 0Opasell.

O:xunaemble pe3yJibTAThI 110 3aBepPLIEHUH MOANPOEKTA:
Bron B skcrmyartaruio nerekropa JJOP Ha mudpaktomerpe @JIBP Ha 5-M kaname peakropa MBP-2 u monydeHue mepBBIX
(U3HYECKUX pE3yIIbTATOB.

O:xugaeMble pe3yJIbTATHI 10 MOANPOEKTY B TEKYIeM Ioay:
Bron B skcrmyataruio nerekropa JJOP Ha mudpaktomerpe @JIBP Ha 5-M kxaname peakropa MBP-2 u monydeHue mepBBIX
(u3NIeCKnX pe3yIbTaTOB.

3.2. BekTOpHBI MarHuT AJs padoThl Yepuukon A.H.

. Peanuszanus
¢ NOJISIPU30BAHHBIMHU HelTPOHAMU

JIHO  AnteiHoB A.B., boanapuyk B.W., byznasun A.Il., XKaketos B./l., 3epraun H.Jl., MopkoBHuKoB 1. A.,
ITeryxoBa T.b, Canunos B.B., Jlrocuna Y. /., YepssikoB ®.A.

KpaTkas aHHOTanMs U HAy4YHOe 000CHOBAHUE MO MOANPOEKTY:

PednekromMeTprss MONSPU30BAHHBIX HEWTPOHOB — 3KCIICPUMCHTAIBHBIH METOJ] HMCCIICIOBAHUS METALUTHUCCKUX HHU3KO-
Pa3MEpPHBIX TETEPOCTPYKTYP, HOTUMEPHBIX TUICHOK, OMOJIOTHUECKUX CHCTEM, CBOOOIHOM MOBEPXHOCTH JKUIAKOCTH, MATHUTHBIX
KHUIIKOCTEH — TpeOyeT 3KCIIEpUMEHTAIbHOTO 00OpYIOBaHUS, BKIIOYAIOMIETO B ce0s CIENHANFHYIO MAarHUTHYIO CHCTEMY.
PazpabaTriBacMass MarHATHAsE CHCTEMa — BEKTOPHBIM MarHUT — MO3BOJIUT U3MEHATH HAIPABICHHE MAarHUTHOTO MOJS B IBYX
HaTpaBICHUSAX M OyAeT WMETh amnepTypy, MO3BOSIONIYI0 Pa3MECTHTh YCTPOICTBO TEPMOCTATHPOBAaHUS MPHU HU3KHX U
CBEPXHI3KUX TEMIIEpaTypax, a TakKe CHCTEMY JACTCKTHPOBAHUS HEHTPOHOB M TaMMa-KBaHTOB. BeKTOpHBI MarHUT Oynet
ycTtaHoBJIieH Ha peduiekToMerpe PEMYP Ha 8-M kanane peakropa BP-2.

OsxkuaaeMble pe3yJIbTATHI 10 3aBepIICHUHN MOANPOEKTA:
Co3naHye BEKTOPHOTO MarHUTa Ha OCHOBE HECUMMETPHUYHBIX KaTyIIeK I eIbMrosbna, ¢ yCTpoHCTBOM TEPMOCTATHPOBAHUS TIPH
Hu3kux — 1.5 K u cBepxHm3kux temneparypax — 1o 0.5 K. qns pednekromerpa PEMYP.

OsknaeMble pe3yJabTAThl 0 MOANPOEKTY B TeKYILIeM roay:

Coopka xpuoctata peduekromerpa PEMYP — coOpana komonka oxwkwurtenss 4He Ha 0a3e KpHOKyJepa, KOJOHKA
TEPMOCTaTUPOBAHMS CBEPXHU3KUX TEMIIEPATyp; YCTAHOBJICH KPHUOKYJIEp BEKTOPHOTO MarHuTa. Mecto cOOpPKHM KpHOTEHHBIH
ctenn 3ganue 119.

C60p1<a TECTOBOT'O KpHoOCTaTa JJid UCCICTOBAHNUA TOKOBBOJOB U KaTYIICK MarHura.

Honyuerne kyckoB BTCII neHTHI, HEOOXOIUMBIX U1 HAMOTKH KaTyIIEeK MarHUTa, ITyTeM MaiKi OTPE3KOB.

3.3. Pa3zpalorka u pa3BUTHE IJ1€MEHTOB Bboanapuyk B.H. Peannsauus
HH(PACTPYKTYPHI CIEKTPOMETPOB Hpuxoasko B.U.
Ha peakTope UBP-2 Bynasun M.B.

JIHO  Acraxos 1O.A., bynasuna B.B., Bockausn E.1O., Ipinpiuko T.H., EceeB A.A., Eropos B.1O., Epmonaesa O.B.,
XKypasnes B.B., Nodde A.U., Kupunos A.C., Kosanes U.B., Kosnecankos A.I'., Munkosa T.B., Osonos A.C.,
ITerpoBa M.O., Cyxomnunos I'.A., Uypakos A.B, llIsenos H.B., lllupoxos B.K., fxosnes K.b.

Kparkasi anHoTanMs M HAy4HOE 000CHOBAHME O MOANPOCKTY:

Peaxtop WBP-2 sBiseTcss yHUKaIbHBIM NCTOYHHUKOM HEHTPOHOB, KOTOPBIM HMCIIONB3yeTCs IS MCCIEIOBAHUN CTPYKTYPHI U
(u3MIecKNX CBOMCTB KOHJACHCHPOBAHHEIX cpea. Mudopmarust 06 n3ydaeMpIx 00BEKTax MMOTydaeTcs Ha CHEeIHaTN3UPOBAHHBIX
YCTaHOBKaxX HEHTPOHHOTO paccessHHs (CHEKTPOMETPax), Ha KOTOPBIX PEaTn30BaHBI PAa3IMYHBIE METOIUKH HCCIIEIOBAaHUM.
KauecTtBo momydaemoli WHGpOpMAanuud BO MHOTOM OIPEAeseTcsl CBOWCTBAMH HCTOYHMKA HEUTPOHOB W Ka4eCTBOM
JKCIIEpUMEHTaIbHOTO 000pyaoBanus. PeakTop nmepuoandeckoro aedctsus MBP-2 0THOCHTCS K BBICOKOITOTOYHBIM UCTOYHHKAM
HEHTPOHOB C WMITyJIbCHOW MOITHOCTBIO cBBImie | MBT. OcHoBHBIE TpeOOBaHUS K OOOPYAOBAaHHMIO HAYYHBIX yCTAHOBOK
3aKJTIOYAlOTCS B MakCHMalbHO A(P(EKTHBHOM HCIIOJIB30BAHUM IIOTOKA TEIUIOBBIX HEHTPOHOB B paMKax pealM30BaHHOW
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Mmeroauku. O6opynoBaHue J1I000T0 CIIEKTPOMETPA JOCTATOYHO PAa3HOIUIAHOBOE M BKIIIOYAET B €051 AIEMEHTBI, (HOpMHPYIOIUE
IIy4OK HEHTPOHOB, CHCTEMBl PETMCTpalliM HEHTPOHHOTO M APYIMX H3JIYUYECHHUH, pPa3HOOOpa3HbIE CHUCTEMbl KOHTPOJII MU
YIPaBJIEHUsT DKCIIEPUMEHTOM, CIIEIHAIIbHOE OOOpYAOBaHUE JUIA CO3/aHMi TpeOyeMbIX YCIOBHH Ha oOpasie BO BpeMms
m3Mepenuit u ap. [Ipu 3ToM Bce IEeMEHTH M MEXaHU3MBI JOJDKHBI BBIIONHATH CBOM (YHKIIUH B YCJIOBHSAX MOBEHIIICHHOH
pamuanMoOHHON Harpy3Kd M o0ecreunBaTh OecriepeOoifHyo paboTy B TeUeHHE UTNTEIBHBIX MHTEPBAIOB BpeMeHH. Kaxkmprit
CHEKTPOMETp SBISACTCS YHUKAJIHHBIM OOBEKTOM JTake B paMKax pealu3alliyd OTHOM M TOH kK€ METOIUKH Ha OJHOM U TOM JKe
ncrouHrnke. HecMOTpss Ha TO, 94TO cocTaB OOOPYIOBaHUS YCTAHOBKM BKJIIOUAeT B CeOs PsI CTAHZAPTHBIX AJIEMEHTOB, X
KOH(UTyparus BCcera yHUKaIbHA U TpeOyeT CIeHalbHOTO OTHOIICHHS.

JlaHHBI TIPOEKT HANpaBlieH Ha PEATH3alWI0 3afad 10 CO3MAHHWI0O W PA3BUTHIO HANEKHBIX U 3()(EKTHBHBIX 3JICMEHTOB
CHEKTPOMETPOB ISl BCECTOPOHHET0 00ECIIeYeHUsI SKCIEPHUMEHTANBHBIX PadOT M MOJY4YEHHsI HAYYHBIX Pe3yJIbTaTOB BHICOKOTO
YPOBHSL.

B otnene HOOKC MBP-2 nakoruien Goratsiii onbIT pa3paboTKU M KCIUTyaTaluu 00OPYAOBaHUS CHEKTPOMETPOB M CHUCTEM
YIpaBJIEHUsT ¥ UMEETCsl BHICOKOKBAIN(HUINPOBAHHBIA IEPCOHAN, YTO HECOMHEHHO IIO3BOJISET BBINOJIHUTH JAHHBIH MPOEKT,
HanpaBJeHHBII Ha MajbHeilllee COBEpIICHCTBOBAHHE OSKCHEPHUMEHTANBLHONH HH(pacTpyKTyphl peaktopa MBP-2. Ilpoekt
COCTOMT M3 7-MH pa3/ielioB, KaXKAbIH 13 KOTOPBIX MPEACTABISET OTIENIBHBIH DJIEMEHT SKCIIEPUMEHTAIBbHOW HHPYPACTPYKTYPHI.

O:xunaemble pe3yJibTAThI 110 3aBepPIIEHUH MOANPOEKTA:

Pa3paboTka TEXHHUYECKOW MOKYMEHTAIMH Ha OOOpPYMOBAaHHWE CHUCTEM YIIPABICHHS KOMIUIEKCA KPHUOTEHHBIX 3aMeJIUTeNeH
peaktopa MBP-2; mpoBeicHHE MyCKO-HAMAIOYHBIX PabOT CHUCTEM YIIPaBICHHS KOJUIGKTOPHOIO y3Jia W TPYOOIpPOBOJIOB
OXJIAKIEHUS, a Takxke KpuoreHHeix 3amennuteneil K3201, K3202, K3203; xomIuieKTOBaHHE M MOHTaX IUCIIETYEPCKOMN
CHCTEMBI C CEpPBEPOM, OOBETUHSIIONICH KOHTPOJIb U YIIPABJICHUE BCEM KOMITICKCOM KPHOTEHHBIX 3aMeITUTEINICH; TPOBEACHHE
ITyCKO-HAJaI0YHBIX PabOT TUCTICTYECPCKON CHCTEMBI.

MoHTaxX ¥ BBOJ B 9KCIUTyaTaI[{I0 HOBOT'O IpephIBaTels Ha 8-M KaHaje peakropa MBP-2.
Brenpenue cucrem ynpaBieHus BakyyMoM Ha ocHoBe [1JIK.

Pa3pa60TI<a 1 U3rOTOBJICHHEC NO3HIHMOHHO-YYBCTBUTCIIBHBIX CUCTYHMKOB HeﬁT‘pOHOB C PE3UCTUBHBIMHU aHOAAMH PA3JIUYIHOTO
AuaMeTpa.

Co3zaHue TeCTOBOTO CTEH/IA Il TPOBEPKH XapaKTEPUCTHUK MO3ULIIMOHHO-UYYBCTBUTENBHBIX AeTekTopoB (ITH/T).
Pa3paboTka cuCTEMBI HAKOIUICHUS TaHHBIX HA OCHOBE MHOTOKAHAJIBHBIX TUIDKATAH3EPOB.

Cosnanue Tunooro Moxyist [TH/] cuctemsl Ha OCHOBE TPYyOOK C PE3UCTHBHON HUTHIO C TUAMETPOM KaToja 6 MM.
Co3znaHue 1 BBOJ B KCIUTyaTaIMi0 HOBOM JETEKTOPHON cHCcTeMBI ciekTpomeTpa PEMVYP.

Pa3paboTka 1 BBOJI B 9KCIUTyaTAIL[MI0 MOHIUTOpPA HHTEHCHBHOCTH IaJal0MIEro Iy4Yka Ha criekrpomerpe FOMO.

Pa3paboTka apXUTEKTYpbl MHOTO3a30pPHOM IUIOCKOMAPAIIENbHONW PE3UCTUBHON KaMephl ¢ KoHBepTOpoM '°B, msrorosnenue
MIPOTOTHUIIA M UCCIIEJOBAaHHUE €TO XapaKTEPHUCTHK.

PazpaboTka MHOTOCUETIMKOBOM CHCTEMBI IS co3aBaeMoi Ha 2 kaHase MIBP-2 ycTaHOBKM HEyNpyroro paccestHus
Hananka, ucneiTanue u BBoa B sKciutyatanuto gerekropa ACTPA-M na cnextpomerpe OC/I.
Pa3paboTka TeXHHUECKOTO MpoeKTa AeTekropa obpaTHoro paccesuus JOP-OCJ mist cnektpomerpa OC.

Paspaborka mis nudpakromerpa PCC HoBoro +90°-merexTopa € IPOCTPAHCTBEHHOW M BpPEMEHHOI (HOKYCHPOBKOH,
aHanorugHoro aerektopy ACTPA-M, BMecTe ¢ JETEKTOPHOM 3JIEKTPOHUKOM M IEKTPOHUKON cOopa M HAKOMJICHHUS JaHHBIX.

Pa3paboTka NeTEeKTOPHOW UIEKTPOHUKH M cucTeM cOopa, NMpeaBapUTeIbHOM 0OpaOOTKM M HAKOIIJICHUS JAAHHBIX JJISI HOBBIX
NETEKTOPHBIX cucTeM. Brenpenue mumkutaiizepoB ¢upmbel CAEN B m3MepHTENbHBIE CHUCTEMBI cliekTpomeTrpoB WBP-2.

Brenpenwne [IJIK B cuctemMbl ynpaBieHUs crieKTpoMeTpoB. OcHaIEHHE CIIEKTPOMETPOB CUCTEMaMH BHICOHAOI0AeHNA. BBOT
HOBBIX M3MEPHUTEIHHBIX YCTPOICTB M KOHTPOJUIEPOB 1O 3asBKAM OTBETCTBEHHBIX 32 YCTAHOBKH. ABTOMAaTH3alHs CHCTEMBI
ynpasieHus BakyymoM Ha cnektpomerpax HEPA, CKAT, ®C/l, ®CC. Apromarn3aiiisi CHCTEMbI YIPABICHUS HCTOYHIKOM
TOKa MarHuTa aus kpuoctara JH-12. YHubukanus cucteM KOHTPOJIS M PETYIHMPOBAHHSA TEMIIEPATypPHl, UCIIOIB3YEMBIX Ha
cnextpomerpax UBP-2.

Pa3pa60T1<a HOBOTI'O KpHUOCTATa AJId OXJIAXKACHUA KaMEP BBICOKOI'O JaBJICHUSA Ha YCTAHOBKE I[H—IZ

Pa3paboTrka m BHenpeHue Ha crektpomerpax HWBP-2 HoBo# Bepcun KoMImiekca Sonix+ W COMYTCTBYIOIIUX CHCTEM,
aTanTHPOBAHHBIX JUIS paOOThI ¢ (HOPMATOM JTaHHBIX B BUJE CITMCKA COOBITHIA.

[HocTosinnas monepuusanus coemectHo ¢ JIMT cermenra nokansHoit cetn JIHO.
MoaenupoBaHUe YCTAaHOBOK U UX 3JIEMEHTOB JJIsl MOJIEPHU3ALMH JEHCTBYIOIUX CIIEKTPOMETPOB U MPOESKTHUPOBAHMS HOBBIX.
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W3yuenue paanaliiOHHONW CTOMKOCTH MaTepualioB HA YCTAaHOBKE JJIsl paUallMOHHBIX UccieqoBaHuii peaktopa MUbP-2.

[IItaTHas SKCIUTyaTalyds CHCTEMBI MPEIM3UOHHOTO (BBICOKOTOYHOTO) TIEpPEMEIISCHHs YCTaHOBKM K peaktopy WBP-2,
M3TOTOBJICHUE aBTOMATHU3UPOBAHHOTO XPAHMIIUINA PaJHMOaKTHBHEIX 00pa3IloB B COOTBETCTBHH ¢ pa3padoranHoi PK]I.

Obecnieuenne OecriepeOoitHOM paboOThI CUCTEM U MEXaHM3MOB Ha BCeX CIIEKTpoMeTpax peakropa BP-2.

OsxkugaeMble pe3yJIbTATHI 10 NOANPOEKTY B TEKYIeM roay:

[IpoBeneHne MoOHTaXa ¥ IyCKO-HAJIaJOYHBIX pabOT MPOMBIIUICHHOW CHCTEMBI YIPABIEHHS W KOHTPOJISI KPHUOTEHHOTO
sameutenst K3201 B HanpaBienun myykoB NeNe 1, 4, 5, 6, 9 peakropa UBP-2. Pa3paboTka cucremMsl ynpaBieHUs! U KOHTPOJIS
sameutenst K3202 B nanpasnennu myukoB NeNe 7, 8, 10, 11 peakropa UBP-2. Pa3paboTka aBTOMaTH3MpOBaHHOTO yCTPOHCTBA
BBICOKOI1 IIPOM3BOAMTENHHOCTH JIs1 M3TOTOBIICHUS paboUero BEmeCTBa Ul KOMIUIEKCa KPUOTEHHBIX 3aMEUIHTENCH peakTopa
HBP-2.

Pa3paboTka W M3roTOBJICHHE TMO3UITMOHHO-UYBCTBUTEIBHBIX CYCTYNKOB HEHTPOHOB C PE3UCTUBHBIMH aHOJAMHU Pa3IMIHOTO
JMameTpa.

Cosaanue u UCIbITaHue THIIOBOTo Moyt [TH]] cucTeMbl Ha OCHOBE TPYOOK C PE3UCTUBHON HUTHIO C IUAMETPOM KaTo/a 6 MM.
Co3zaHne TeCTOBOTO CTEH/IA ISl TPOBEPKH XapaKTePUCTHK MO3UIIMOHHO-I9yBCTBUTENBHBIX AeTekTopos (ITU/T).

Pazpabotka 1 BBOJ B 3KCIUTyaTallli0 MOHUTOPAa HHTEHCUBHOCTH IaIal0IIero myd4ka Ha criekrpomeTpe FOMO.

Pa3zpaboTka MHOTOCUETYMKOBOM CUCTEMBI JI co3faBaemMoii Ha 2 kaHaje IBP-2 ycTaHOBKM HEyNpyroro paccesHus.

Hananka, ucribitanue u BBoJ B 3kcrutryatanuto nerekropa ACTPA-M Ha cniektpomerpe OC/I.

Pa3paboTka u wmsroroienue s mudpaxromerpa ®CC HoBoro +90°-nmerekTopa € NPOCTPAHCTBEHHOW W BPEMEHHOM
¢dokycupoBko#, anajoruuHoro nerekropy ACTPA-M, BMecTe ¢ OETEKTOPHOW 3JEKTPOHMKOW M JJIEKTPOHUKOH cOopa u
HaKOIIJICHUS JaHHBIX.

Pa3pa60TI<a IOPOCKTa ACTCKTHPYIOIICTO MOAYJA H CHCTCMblI HAKOIUICHHA MJAaHHBIX IJIA MHOFOHGTCKTOPHOﬁ CUCTEMBI
CIICKTPpOMCETpPaA I[H—12, HUCIIBITAHUEC 3JICMCHTOB CUCTEMbI HAKOIIJICHUSA Ha HeﬁT‘pOHHOM ITy4Ke.

Pa3Butne MHPpacTPyKTYphI AJIs CO3JaHUS IETEKTOPOB HEHTPOHOB.
BHaenpenue aumpkuTaiizepoB B H3MepuTenbHble ciucteMsbl ciekrpoMeTpoB MBP-2 (PCL, ®CC u OJIBP).

[oxroToBka u BHegpeHue Ha criekTpomerpax MBP-2 Bepcnn kommiekca Sonix+, aqanTHpoOBaHHOM Il pabOTHI C TaHHBIMHU B
BHUJIE CITCKA COOBITHIA.

Pa3Butre KoMIuIeKca Sonix+ Jis MOKITFOYSHHS HOBBIX YCTaHOBOK, DAQ KOHTPOJUICPOB M YCTPONCTB OKPYIKEHHUsT 00pasia mo
3aJaHUSAM T0JIb30BaTeNeil.

[NocrostHHAs ¥ CBOEBpEeMEHHasI MMOAIEPKKa CETMEHTa JIoKanbHOU ceti JIH® n MopepHHU3anus ero B COOTBETCTBHH C IDIAHAMHU
JINT, a takxke conpoBoxaenue LIBK JIHO.

W3yuyeHne paauallmOHHON CTOMKOCTH MaTepuajoB Ha YCTaHOBKE JUIsl paJMAIlMOHHBIX HCclenoBaHui peakropa WBP-2.
PazpaboTka cuCTEMBl TPEIM3MOHHOTO IEPEMEINEHUs] YCTAaHOBKH I PpAJAMAIlMOHHBIX HCCIENOBAaHMH B COCTaBe
pOOOTH3UPOBAHHOM CHCTEMBI TEPEMELICHUS PaJAMOAKTHBHBIX 00pa3IoB C CHCTEMON BH3YalbHOTO M JJ030BOTO KOHTPOJIS.
W3roroBneHne aBTOMAaTH3HPOBAHHOTO XpaHWJIMINA PaJMOAKTHBHBIX 00pa3lOB B COOTBETCTBHM C paspaboranHoit PKJI.

BBOI[ B OJKCIUTyaTallUl0 HOBBIX HW3MCPHUTCIIbHBIX YCTpOﬁCTB U KOHTPOJUICPOB IIO 3asiBKaM OTBETCTBCHHBLIX 3a YCTAHOBKH.

CoTpyaHunuecTBo:

Crpana uwin T'opon HucTutyT Craryc YuyacTHUKH

MesKAYHAPOAHASA

OpraHmu3anus

benapych MuHck HUU ATl BI'Y OOMeH BU3UTaMU Kyrens C.A. + 2 yen.

CoBmecTHBIE pabOTHI Kytens C.A. + 2 gen.

Benrpus Bbynanewr Wigner RCP CoBmecTHBIE pabOTHI Pomrra JI. + 2 wen.

Erumer Kawnp EAEA CoBMecTHBIC PabOTHI Abnens-Jlatud Nxad

Kazaxcran Anma-Arta A CoBMecTHBIC PabOTHI Caxues C.K. + 5 gem.

Poccus l'arunna HUIL KU [TUAD CoBmecTHBIE pabOTHI Anteinbaes E.B.
Bynkun A.IL + 2 uen.
I'puropses C.B.

HonronpyHbrit MOTHU CoBMecTHBIC PabOTHI Poraues A.B.
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Hy6Ona Toc. ya-t "[dyona" Cornamenue Hemuenok U.b. + 2 yen.
ExarepunOypr HNDdM VpO PAH CoBMecTHBIC PabOTHI Kpasuos E.A. + 2 gen.
Kazann Koy CoBMecTHBIC PabOTHI lapypor M.P.
MockBa HUII KA1 CoBMecTHBIC PabOTHI Bopucosa IT.A. + 2 gen.
Mocksa, Tpouux VAU PAH CoBMmecTHBIE pabOTHI CanpikoB P.A. + 2 uven.
Pymbinus byxapect IFIN-HH Cornamenue IlenTus M.
Knyx-Hanoxka INCDTIM CoBMecTHBIC pabOTHI Pany C.
Cornamenne [Mana O.
UBB Cornanrenue Pommopy K. + 3 gern.
UTC-N Cornanienve IMackyTa II.
TeiproBumTe VUT Cornanienue Bbenkymp 1O.
VY306ekuctan TamkeHT HAD AH PY3 Cornamienue TammeroB M.1O.
Yexus I'ycunen ulv Cornamienue Xapyt H.
HIBenus Jlynn ESS ERIC CornaleHue Xamn-Bunron P.
HaumeHoBaHue npoekTa PykoBoauTen npoekra Craryc
4. HoBblii nepcneKTUBHBIH HCTOYHHUK Jbryarun E.B. Peanmsanus
HeiirponoB OUSAN IIBenos B.H.
bynasun M.B.
JIH® CM. YYaCTHHKOB MOATNPOEKTOB

Kpatkas anHHOTanusi U1 Hay4YHoe 000CHOBaHMe:

C 2016 roma B IH® OUSIU Benercs pa3paboTKa MPOESKTa HOBOTO MEPCIIEKTHBHOT'O HCTOYHHKA HEHTPOHOB. [Ipn 3TOM, B pamMKax
CEMHUJICTHETO TU1aHa nmepcnekTuBHOTO pasButus OV Ha 2024-2030 rT. onpenelieH nmepevdeHb padboT Mo MOMPOEKTY CO3TaHMS
HOBOro ummysbcHoro peakropa HEIITYH. Konnenius ummyinscHoro 6sictporo peakropa HEITTYH ¢ TorutnBoMm Ha ocHOBE
HUTPHU/Ia HENITYHHUS ObLIa BRIOpaHa MO Pe3ysibTaTaM BBIOJHEHHBIX PadOT B MPEbIAyIICH CEMUWICTKE U MOAAepxKaHa Ha 51-i
ceccun [IKK mo ®TT B stHBape 2020 roxa uist nanpHeeil mpopaboTKy.

K ocHOBHBIM 3TamaM padoT mo cozmaHuio HoBoro peaktopa HEIITYH ortHocsTcs: pa3paOoTka MpenBapUTEIbHON HAYyYHOM
IpOrpaMMbl U ONpeAETICHHE COCTaBa KOMIUIEKCA HAay4YHBIX MHCTPYMEHTOB Ul HPOBEIEHHS HEUTPOHHBIX HCCIEIO0BAHHI,
000CHOBaHHME KOHCTPYKIMM HOBOTO MCTOYHHKA HEHTPOHOB, pa3pabOTKa TEXHUYECKHX 3aTaHUM ISl 3CKU3HOTO M
HHPPACTPYKTYPHOTO TPOEKTOB, a Takke peammsanus nporpamMmbl HUWOKP, Brirouaromieidr B cebs  pacyeTHo-
JKCHEPUMEHTAIBHOE HUCCIIEA0BAaHNE IUHAMHUKU HMMITYyJIbCHBIX PEAKTOPOB, ONTUMU3ALMIO KOHCTPYKIMH OCHOBHBIX CHCTEM
peakTopa, pa3pabOTKy HUTPHI-HENTYHHEBOTO TOIIMBA M TBIJIOB HA €r0 OCHOBE, ONTHMM3ALMIO KOHPHUIYPAIMH KOMILIEKCa
3aMeIuTeNeH, pa3paboTKy MaKeTOB MM CIICIIHABHBIX UCTIBITATENbHBIX CTEHIOB (HApUMep, SKCIEpUMEHTAIBHBIA CTEH WIN
MakeT MOJYJISITOpa PEaKTUBHOCTH, MAaKeT HKCIEPHUMEHTAIFHOTO TB3JIA, UCIBITATEIbHBIN CTEHA KPHOTEHHOTO 3aMeUINTeNs Ha
OCHOBE ME3UTHJICHA C CUCTEMOM OBICTPOW CMEHBbI pabovero MaTepHana u T.I1.).

Brmmonnennsie pa6otsl ¢ 2020 mo 2023 romasl mpencTaBiASIOT COOOW CEphEe3HBI HAyYHO-HCCIEJOBATENBCKUN M OMIBITHO-
KOHCTPYKTOPCKHH 3ajiel1, TpeOyIoUMi MPOJIODKEHNSI U Pa3BUTHUS 10 BBIIIETIEPEYHCICHHBIM 3TalaM C IeJbl0 Mepexoaa OT
CTaJu¥ KOHIETIIINH K CTaIUX 3CKU3HOTO MPOEKTUPOBAHMS HOBOTO PEaKTopa.

Bmecte ¢ Tem pesynbraThl nocneqaux (2021-2024 r1r.) pacdeTHBIX HCCIEIOBAHUI HECTAIIMOHAPHBIX NPOIECCOB B PEAKTOpe
HEIITYH u nmpaktuka skcrutyararuu peakropos MBP-2 u MBP-2M nokasany, 4To KOMIIOHOBKAa aKTHBHOHM 30HBI CHJIIbHEE
BIIHMSIET Ha MOPOT YCTOWYMBOCTH MOITHOCTH PEAKTOpa, YeM CUUTAJIOCh 0 CHX mop. B cBs3u ¢ atuM, B 2025 roay B paMKax
TEKyIIeH CEMIJIETKH, MPEATOJIaraeTcsi COCPEAOTOUNTHCS Ha U3YYEHHUH MEXaHU3MOB ()OPMHUPOBAHHS MOILIHOCTHOM 00paTHOM
CBSI3U MIMITYJIbCHBIX PEaKTOPOB, Pa3BUTHH MAaTEMaTHYECKUX MOJIeIel, ONMCHIBAIOIINX MPOLECCHI, MPUBOISIINE K KOJICOaHIIM
SHEPTUU UMIIYJIbCOB, B TOM YHCJIE€ HA OCHOBE ombITa 3kcmayaTauuu WMBP-2, pacuérax xoMmiekca 3aMeyIuTenei, pa3sBUTHU
KOHLETIUH MTPUOOPHOH 6a3bl, MPOBEICHUH OATOTOBUTEIBHBIX PA0OT 110 aTTECTAMH U BepU(UKAIIMK IIPOrPaMMHBIX CPEJICTB
JUTsl TIPOBE/ICHHS] pAcUEeTOB 110 0OOCHOBAHUIO OE30IACHOCTH UMITYJIbCHBIX HCCIIEI0BATEILCKIUX PEAKTOPOB.

OsxkugaeMble pe3yJibTAThI 10 3aBePIICHUH IPOEKTA:
Pa3paboTka Hay4HOH NMpOrpaMMbl ¥ KOHIENIMN IIPUOOPHOH 0a3bl AJIs TPOBEICHUS HAYYHBIX W NPHUKJITHBIX HCCIICIOBAHUH Ha
HOBOM HCTOYHHKE HEHTPOHOB.

Moens IMHAMHUKH UMITYJIbCHBIX OBICTPBIX PEaKTOPOB.
Bri6op u o6ocHOBaHME npeaensHOI MomHOoCTH peakTopa HEIITYH.

AHanu3 BapHaHTOB HCIOJB30BaHUs NMEPCHEKTUBHOIO SIAEPHOTO TOILIMBA M TBAJIOB HA €r0 OCHOBE ISl HOBOI'O HCTOUYHMKA
HEHTPOHOB.
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BbIOOp onTHManbHEIX MarepualioB JUIs HCIIOJIB30BaHHMS B KaueCTBE KPHOTEHHBIX 3aMEUIMTENEH Ha HOBOM HCTOYHHKE
HEHTPOHOB.

OmnpeneneHne nepeyHs IPOrpaMMHBIX CPEICTB IS TPOBEACHUS PACcIETOB II0 0O0OCHOBAHHIO 0€30IIACHOCTH HCCIIEI0BATEIECKUX
HMIYJIBCHBIX PEAKTOPOB IepHoaAndIecKoro aeicTus. [lonroToska k mporeaype 000CHOBaHMS BEIOOpA IPOTPAMMHBIX CPENICTB
(Baymmariy) A7 IPOBEICHUS PACY€TOB UMITYJIbCHBIX PEaKTOPOB.

O:xunaemMble pe3yJibTaThl 110 IPOEKTY B TEKyLIeM roay:
dopmyupoBKa, OOOCHOBAaHHWE AaKTyaJbHOCTH U TMEPCICKTHBHOCTH OCHOBHBIX HAIPAaBICHUN HCCIICAOBAHUA HAa HOBOM
HWCTOYHUKE HEUTPOHOB.

[MocTpoeHre Monenu IWHAMUKH HMITYJIECHBIX OBICTPBIX PEAKTOPOB C HCIOJIb30BAHUEM 3KCIICPUMCHTAIBHBIX JaHHBIX,
TOJTy4YEHHBIX 32 BpeMs dKcIuTyaTanuu peakropa MbP-2.

AHanu3 BapUaHTOB HCIOJB30BaHUS MEPCHEKTUBHOIO SACPHOTO TOIUTMBA M TBAJIOB HA €r0 OCHOBE Ul HOBOI'O HMCTOYHHKA
HerTpoHoB coBMecTHO ¢ AO « BHUMHM», 'K PocaTom.

Amnanu3 3(1)(1)CKTI/IBHOCTI/I HCIIOJB30BaHUS BOJOPOAOCOACPIKAIINX MATECPpHUATIOB (MeTaH, TpI/I(i)eHI/IJ'IMeTaH, KUIKAK BOOpOL,
ﬂeﬁTepHﬁ uT. Z[.) B Ka4€CTBC KPHUOTCHHBIX 3aMeJINTEICH Ha HOBOM HUCTOYHHUKE HeﬁTpOHOB 1 UX CPABHCHHUC C MC3UTHUIICHOM.
Pa3pa60TKa 3CKU3HOM paGO‘Ie-KOHCprKTOpCKOfI JOKYMCHTAllMU Ha KaMEpy-UMHUTATOP KPUOTCHHOI'O 3aMCIJIMTECIISI HAa OCHOBE
ME3HUTHJICHA C CHCTEMOM 6LICT]Z)OI71 CMCHBI pa60qer0 MaTcpuaia. Pa3pa60TI<a YCTAHOBOK ITIO0 HM3TOTOBJICHHIO 3aMOPOXKCHHBIX
HIapUKOB U3 YTJICBOAOPOAOB AJII KPUOT'CHHBIX 3aMe/:[m/1TeneI71.

Amnannz BAPUAHTOB aJ'ILTepHaTHBHOfI KOHICIIIMY HOBOI'O HCTOYHHKA H€I>'ITpOHOB.

[IpoBenen aHamm3 oObeMa pabOT MO aTTECTAIMHM M BepUGUKAIIMH MPOTPAMMHBIX CPEICTB IS HMPOBEICHHS PAcieTOB II0
000CHOBaHHIO 0€30MMacCHOCTH HMITYJILCHOTO peakTtopa. Pa3zpaboraHa cxema BepHU(bHUKAIMH TNPOTPAMMHEIX CPEICTB IS
HUMIIYJIBCHOTO PEeaKkTopa.

Ananuz 3pQEeKTUBHOCTH HCIIONb30BAHUS BOJOPOJIOCOJECPIKAIIUX MaTepHUaloB (MeTaH, TpU(EHHIMETaH, XUAKUH BOJOpPOL,
Jeiitepuii U T. 1.) B Ka4eCTBE KPHOT€HHBIX 3aMeINTeNel Ha HOBOM HCTOYHUKE HEHTPOHOB U UX CPAaBHEHHE C ME3UTHJICHOM.
Pa3paboTka 3cku3HOIN PaboUYe-KOHCTPYKTOPCKOM JOKYMEHTAIIMHA Ha KaMEPy-UMHTATOP KPUOTCHHOTO 3aMEJIUTENISI HA OCHOBE
ME3UTHIICHA C CUCTEMOM OBICTpOW cMeHbI pabodero Marepuana. Pa3paboTka ycTaHOBOK IO M3TOTOBJICHHIO 3aMOPOMKEHHBIX
LIAPUKOB M3 YIIIEBOJOPOJIOB Ul KPUOTCHHBIX 3aMeauTenei. Pa3zpaboTka mepcrneKTUBHBIX CUCTEM 3JIEKTPOHUKH YIIpaBICHUS
1 KOHTPOJIA IPOMBIIIJICHHOTO YPOBHS I KPHOTE€HHBIX 3aMeJTUTeNe BEBICOKOIIOTOYHBIX HICTOUHHKOB HEHTPOHOB.

HaumenoBaHue nmoanpoekra PykoBoauTen noanpoexTa Crartyc
4.1. TIlpoBeneHue HAYYHO-U BaTeJIbCKUX biyaru E.B.
pOBeeHHEe HAYYHO-HCCJIe0BATENbC JIbrya Peanusawns
U ONBITHO-KOHCTPYKTOPCKHUX padoT IIIsenos B.H.
B 000CHOBaHME Pa3padoTKH ICKM3HOTO Bbynasun M.B.

NPOEKTA HOBOI'O NEPCIEKTUBHOIO
HCTOYHMKA HelTpoHOoB B OUSH —
MyJ1bCHPYIOILEro ObICTPOro peakTopa
HEIITYH

JIH® AsnieeB M.B., AkcenoB B.B., banarypos A.M., boagnapuyk B.U., boxyuasa I'./l., Bynatos K.B., Bnosun f.A.,
Bepxormsanos A.E., amymko A.B., l'opembrakun E.A., I'poznos 1.C., Juxosa T.C., Jlopodeen I1.A.,
Epmonaes B.B., 3unbkoBckast U., Knuanos C.E., Koznenko J.I1., Konau FO.H., Kyxnun A.U., Kynaukos C.A.,
Kyuepka H., Kymnup U.B., Ilepenenxun E.E., [TognecHsiit M.M., P3suun M.B., ®enoposa T.1O., ®pank A.U.,
Xaccan A.A., Xpamxo K., Xyno6a JI.M., Uemrypuenko P.B., llabamuu E.I1., 3 Hay4HBIX COTpYAHUKA, 3 HHXCHEPA

BHUNT® Amnppees C.A., Xmensnunxuii JI.B., 3 Hay4HBIX COTpyIHUKA
BHUMHM [assinos A.B., IBanos 10.A., 4 HayuHBIX COTpYJHHKA, 7 HHKEHEPOB
HUKHNST Topsuux A.b., Jlonatkun A.B., Tpetbsixos U.T., 3 HayuHBIX COTpYIHUKA, 4 UHIKEHEPA

Kparkas anHoTanus 1 Hay4YHoe 000CHOBAHHE MO MOANPOEKTY:

B coorBerctBuM C popoxkHOW kapToil mpoekta HEIITYH cnenyromum KpyHHBIM 3TalnoM MOCIE€ OKOHYAaHHS CTaaui
KOHLENTYaJbHOTO ITPOCKTUPOBAHUS M BBIPAOOTKH TEXHUUYECKOTO IPEIUIOKEHHUS SBIAETCS 3CKU3HBII POEKT. DCKU3HBIN MTPOEKT
pa3pabaThIBaOT AJIS ONPEIeNICHNs] NPUHINIHAIBHBIX (KOHCTPYKTUBHBIX, CXEMHBIX U Jp.) PELICHUH U3/eNus, JAoIuX oolee
NIPE/ICTaBICHUE O TpHHIMIE PaboThl M (WiIM) yCTpolcTBe m3ienus. Ha OCHOBE 3CKM3HOTO IpoeKTa pas3pabarbiBaeTcs
000CHOBaHME HMHBECTHUIMH, SIBIISIOIIEECs OO0S3aTEIbHBIM JOKYMEHTOM MpH pa3pabOTKe TAaKOW CIIOKHOW YCTAaHOBKHM Kak
HCCIIeIOBATENILCKHA peakTop (mocTaHoBieHue npaButenbeTBa PO 306 ot 14.03.1997).
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Ha »Tame 3CKH3HOTO MPOSKTHUPOBAHUS MPOU3BOIUTCS pa3pabOTKa W BEIOOP OCHOBHBIX TEXHHYCCKHX PEHICHHMN, MPOpaboTKa
CTPYKTYPHBIX U (DYHKIIMOHAIBLHBIX CXEM H3JICNUs, BBIOOP OCHOBHBIX KOHCTPYKTHBHBIX 3J€MEHTOB M T. 1. Kak mpaBwmio Ha
JIaHHOM JTalle paccMaTpUBAIOTCS OJWH WM JBa BapUaHTa pPeakTopa M3 4YHUCIa MPU3HAHHBIX peau3yeMbIMU Ha JTarle
KOHIICTITYaJbHOTO MTPOSKTHPOBAHUSI.

Br100p KOHKpPETHOTO BapHaHTa KOMITOHOBKH aKTHBHOMW 30HBI SIBIISICTCS BKHEHIITUM MOMEHTOM M KITFOUEBOH TOYKOW BCETO
npoekTta coopyskenus peakropa HEITTYH. DTo cBsi3aHO ¢ TeM, YTO TEXHHUYECKUE PEIICHNUS, 3aKPETIIICHHBIC B 9CKU3HOM IIPOEKTE,
Jlajiee Ha CIEAYIONIMX dTanax (TEeXHUYSCKOTO MPOCKTa, M3TOTOBJICHUS pabovyeil KOHCTPYKTOPCKON NOKyMCHTAIMH), OYIy4u
00JIeYCHBI B 00BEMHYI0 KOHCTPYKTOPCKYIO JTOKYMEHTAIIMIO, MOT'YT OBITh H3MEHECHBI TOJILKO ¢ 0OJbIINM TpyaoM. [TosTomy yixe
Tepe;] ATAoOM ICKU3HOTO TIPOCKTUPOBAHUS TPeOyeTCs TIATeIbHAsI MPOpaOdOTKa BCEX CIOPHBIX U HEOJHO3HAYHBIX MOMEHTOB, a
takke mposeneHuss HUOKP wu pacdyeroB (KHHEeMaTHUeCKHE, OJJIEKTPUYECKHE, TEIUIOBbIE M Tp.), MOATBEPKAAIOIINX
PaboTOCIOCOOHOCTD M HAJIC)KHOCTD M3/ICIHS BO BCEX 3aJIJaHHBIX YCIOBHUSIX KCILTyaTal[HH.

OCHOBHO# HENbIO TMOJMPOCKTA SIBISETCS MPOBEACHUE HAyYHO-HCCIIEIOBATENLCKUX U OIMBITHO-KOHCTPYKTOPCKHX paboT B
obocHOBaHMe pa3paboTku dcku3HOro mpoekrta peakropa HEIITYH. K manaeiM HUOKP otHOCAT: pa3paboTka HHTPHI-
HENTYHHEBOTO TOIUIMBA W TBIJIOB HAa €r0 OCHOBE, HCCIICAOBAHUE JMHAMHUKH IyJIbCHPYIOIIETO0 pPEakTopa, ONTUMHU3AIMS
KOHCTPYKIIMH MOJYJISITOPAa PEAKTUBHOCTH M KOPITyCa PEaKkTopa B YacTH CHIDKEHHS TEIUIOBBIX HArpy30k U (hOpMOM3MEHEHHUS,
pa3pabotka u BeinonHeHue nepeyrs HUOKP B o6ocHoBaHME pa3paObOTKH SCKU3HOTO MPOCKTA.

OsxkuaaeMble pe3yJIbTATHI 10 3aBePIIEHUH NOANPOEKTA:
Co3/1aHa KOMIBIOTEpHAsE MOJEJb, ONMUCHIBAIOLIAsl SIBJICHHE KOJIEOATEIbHOW HEYCTOMYMBOCTH IyJIBCHUPYIOLIETO PEaKTopa,
BKJIFOUArOLasi HEWTPOHHO-(HU3UYECKUE, TEIUIOTHIPABINIECKUE U TEPMOMEXaHUIECKUE OJIOKH pacyEToB.

Onpez[eneHa KOMITOHOBKA aKTHBHOM 30HBI pE€aKkTopa.

ITonck TeXxHMYECKUX PEIICHUI MO0 KOHCTPYKUHU KOPIyca M MOAYJISATOpPa PEaKTUBHOCTH, UMEIOIIMX OMYCTUMBIE TEMJIOBYIO
HATPY>KCHHOCTh M TeMIlepaTypHbie nedopmaiuu. Pazpaborka nepeuns HUP, HeoOX0MUMBIX Ui 000OCHOBAHUS KOHCTPYKIIUU
MOJIyJISITOPa PEAKTHBHOCTH, €r0 COCTaBHBIX 4YacTedl M kopmyca peakropa. PKJl Ha momHOMacinTaOHBIN CTeHH (Maker)
MOJYyJIATOpa PEaKTUBHOCTH.

O6ocHoBaHa npeaenbHas MourHocTh peaktopa HEITTYH ¢ yueTom nomycTHMBIX QIyKTyaluii 1 TeMIepaTypHBIX aedopmariuii
€ro COCTAaBHBIX YacTel aKTHBHOI 30HBI, KOPITyca U MOAYJIATOPA.

OsxugaeMble pe3yJIbTATHI 10 NOANPOEKTY B TeKYIeM roay:

Co3znaHue ynpoIieHHOW KOMIIBIOTEpPHON MOJIENH, OIHICHIBAIONIEH SBIEHHE KOIeOaTeIbHOW HEyCTOMYMBOCTH Iy IbCHPYIOIIErO
peakTopa, BKIOUarolas HeWTPOHHO-(QHU3NYECKHUe, TEIIOTUAPABINYECKHE U TepMOMeXaHuueckue 0yioku pacuéros. [IpoBepka
MOJIeNI Ha OCHOBE SKCIEPUMEHTAIBHBIX JTaHHBIX, IIOyYeHHBIX MPH dKcIuTyaTanuu MBP-2.

Onpez[eneHa KOMITOHOBKA aKTHBHOI 30HBI pcakKkTopa.

Pazpabotka Texanyeckoro 3ananus Ha HYP mo n3ydeHuro BbIxo1a paJuoIuTHYECKOr0 BOIOPO/a B THAPH/E TUTAHA B YCIIOBHSIX
pearpHOTO PEaKTOPHOTO 3KCIIEPUMEHTA C OIM3KUMHM 3HAYEHUSIMH SKCILUTyaTallHOHHBIX TEMIIEPAaTyp MOIYJISTOpa PEaKTHBHOCTH
peaxktopa HEIITYH.

Co3znaHue ynpoIeHHOH KOMIIBIOTepHON MOJIEIIH, OTIMCHIBAIOIIEH SBJICHUE KOJIe0aTeIbHON HEyCTOMYMBOCTH MyJIECUPYIOIIET0
peakTopa, BKJIIOYAIOIIasi HEHTPOHHO-(PHU3HNUECKHe, TeTUIOTHAPaBINIeCKHe U TepMOMexannueckue 01oku pacuéros. [IpoBepka
MOJIENIM Ha OCHOBE SKCIEPUMEHTANBHBIX JaHHBIX, MOIy4YEeHHBIX IpH dKkcIuTyaTanuu MBP-2. Onpenenena koMIOHOBKa
aKTUBHOH 30HBI peakTopa. Pa3spaboTka TexHndeckoro 3aganus Ha HYP no u3y4yeHnio BbIXo/1a paAnoINTHIECKOT0 BOJOPOa B
THIPHJIC TUTAHA B YCIOBHSAX PEATFHOTO PEAKTOPHOTO 3KCIEPUMEHTA C OJIM3KUMHM 3HAYSHUSIMH SKCILUTyaTallHOHHBIX
TemrepaTyp Moxayisitopa peaktuHoctH peaktopa HEIITYH. PazpaboTka nepcrieKTUBHBIX CHCTEM 3JIEKTPOHHUKH YIIPABICHHS
1 KOHTPOJISL IPOMBIIIIJIEHHOTO YPOBHS JJIs1 KPUOIEHHBIX 3aMENIUTENIEN HOBOIO BBICOKOIIOTOUHOIO MCTOYHUKA HEUTPOHOB HA
6a3e KoMIUIeKca 3aMeuTeneit peakropa MBP-2.
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CoTpyaHun4ecTBo:

Crpana uwin
MesKAYHAPOAHASA
opraHmu3anus
ApreHTuHa
benapych

Benrpus
I'epmanus

MATATO
Poccus

PymbiHus
V3bekucran
Opanius
Yexus
IBernus
IOAP

T'opon

bapunoue
Munck

Bynanemr
bepnun
FOnux
Bena
I'aTunna

MockBa

Mocksa, Tpounk
OOHMHCK
CHEXHHCK
Byxapecr
TamkeHt
I'peHo6B

Pxex

Jlynn

IIperopus

HnacTHTyT

CAB
BI'TY

Wigner RCP
HZB

FZJ

MATATD

HUIL KU MU AD

BHUNWHM
HUKHNOT

HUL] K1

WSV PAH

®PU
POSIL-BHUUT®
INCDIE ICPE-CA
USI® AH PY3
ILL

NPI CAS

ESS ERIC

UP
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Cratyc

CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMH

CoBMecTHBIEC paOOTHI

CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOThI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

Y4yacTHHKH

I'panapna P.

Hopmemikun O.b. + 3 ven.
Tpycosa E.E. + 3 uen.
Hopmenkun O.b. + 2 ge.
Tpycosa E.E. + 3 uen.
Pomra JI. + 2 4gen.
Bunsnepr T.

Hodde A.

Yakpos I1.B. + 2 gen.
Bynkun A.IL + 2 gen.
I'puropres C.B.

Wsanos I0.A. + 5 gen.
Jlonatkun A.B. + 20 uen.
Tpetbsikos U.T. + 20 yenn.
OmmMm B.T. + 2 gen.
CanpixoB P.A. + 2 yemn.
Kaunos J[.A. + 5 gen.

Xwmenpaunkuit [1.B. + 5 gen.

Hoopun H.

Tammeros M.IO.
Hecsmxesckuii B.
Mrpysn I1. + 1 gen.
XonyunrtoH P. + 3 gen.
Pakuranckuit C.
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01-3-1135-2019

DyHIaMEHTAJbHbIC B3AUMOJACHCTBUA MOJIeH U YaCTHUIL

PykoBoaurenn remsl: Kazakos JI.1.
Tepser O.B.

YuacTBylOuue CTPAHbI U MEKIYHAPOIHbIE OPraHU3AUUU
Benapyck, bonrapus, BenukoOpuranus, Beurpus, Beetnam, ['epmanus, ['penus, Unaus, Upan, Wcnanus, Uranus, Kanana,
Kuraii, [Tonsma, [opryramus, Poccus, Cepous, Cnoakus, CILIA, ®unnsanus, @pannus, Xopsarus, Yunu, [serus.

H3yuaemas npodemMa U OCHOBHas LieJIb HCCIIeJOBAHUIA:

OCHOBHBIMHU aKTYQJIbHBIMH TIPOOJIEMaMH COBPEMEHHOH TeopuH (pyHIaMEHTaJbHBIX B3aUMOJCHCTBHU SIBIISIFOTCS Pa3BHUTHE
METO/I0B KBAHTOBOH TEOPHH ITOJIS, X IPUMEHEHHE K OTTMCAHUIO (PU3HKHU 3JIEMEHTAPHBIX YacTHIl B paMKax CTaHIapTHOW MOJEIH
N 3a ee TMpeleslaMH, TEOpeTHYeCcKas MOANEp)KKa COBPEMEHHBIX W IIIAHUPYEMBIX OKCIIEPUMEHTOB. YCHIUS B pPaMKax
CrangapTHoii Mozenu OyayT (hOKycHpoOBaTbCs Ha Pa3sBHTHM METOAOB MHOTOIETJIEBBIX PAcdeTOB M MX NPUMEHEHHIO K
nponeccaM Ha bonbimom aapoHOM Koutaiizepe, pa3BUTHH HOBBIX MOAXOIOB K (pH3MKE aapOHOB, BKIIOYAs (DH3HUKY TSKEIBIX
kBapkoB. B ¢usnke 3a mpemenamm CraHIapTHOM MOIENM OCOOCHHO WHTEPECHHI IOMCK TEMHOW MAaTepuH, TNPOSBICHUH
CYTIEpCUMMETPHU U JPYTHX BO3MOXKHBIX (peHOMEHOB HOBOW (hm3mku. Teoperwdeckas mojjepKKa IMONCKAa HOBOW (pM3HMKH B
YCKOPUTENBHBIX SKCIIEPUMEHTaX OyJeT COYeTaThCs C HMCCIEAOBAHUAMU M aHAIN30M acTpo(HU3MYEeCKUX HaHHBIX. Pa3Burue
(GU3MKKM HEHTPHHO, BKIIOYAs TEOPETUKO-IIOJNIEBOE ONMMCAHUE HEHTPUHHBIX OCLMIUIALUA M MPOLECCOB HEHTPUHO-HYKIOHHBIX
B3aUMOJICHCTBUH C SIACPHOU MaTepuel, B YaCTHOCTU B CBA3HU C 3KCIIEpUMEHTaMu Ha ballkaabCKOM HEMTPUHHOM TEJIECKOIIE,
Oyner ocraBaTbCsi OOBEKTOM MOCTOSHHOrO BHHMaHusA. Oco0oe BHHMaHHE OyAeT YIENSAThCS TEOPETHYECKOH IOJIEPIKKE
KITFOUEBBIX 2JIEMEHTOB 3KCIepUMeHTanbHOi nporpammel OMAN. Ucnons3ys meronsl KX/, pa3nudHble TOIXO0AbI K OIMCAHHIO
CTPYKTYPHI aAPOHOB 1 KBAPK-TIIFOOHHOW MaTepHy OYAyT pa3BUBATHCS M IIPHIMEHSTHCS B KOHKPETHBIX YCIOBUSX 9KCIIEPUMEHTOB
Ha koMmutekce NICA.

IIpoekTsl MO TEMeE:

HaumeHoBaHue MpoeKTa PykoBoaurtenu npoexra HIn¢p npoekra
1. KsanToBas Teopus moJis v Gpusmka Kazakos JI.H. 01-3-1135-1-2024/2028
3a npeaenamu CTaHaapTHONW MOJETH benusikos A.B.
2. KX/ u cTpyKTypa aIpoHOB Anukun U.B. 01-3-1135-2-2024/2028
Muxaitnos C.B.
Tepsies O.B.
3. ®DeHOMEHOJIOTHS CUIBHBIX B3aUMOICHCTBUI Kopo6Gog B.1. 01-3-1135-3-2024/2028
W Npenu3noHHas Qusnka HBanos M.A.
4. Teopus afpoOHHON MaTepHH Bbparyra B.B. 01-3-1135-4-2024/2028
IIPY 3KCTPEMAJIBHBIX YCIOBUAX Konowmetines E.E.

Henensxo C.H.

5. Teopus 3nekTpocnadbIx B3aUMOAEHCTBUN ApOy3oB A.b. 01-3-1135-5-2024/2028
U (usnka HEHTPUHO Haymog B.A.

IIpoexTni:
HaunmeHoBaHMe IpoeKTa PykoBoauTenu npoexkrta

Jlabopatopust OTBETCTBEHHBIE OT J1A0OPATOPUH

1. KsaHToBas Teopus moJisi 4 GpU3NKa Kazaxos JI.U.
3a npenegamu CTaHAAPTHON MoJeIH Beansaxos A.B.

JITD baymes A.H., bopnakos A.T., Bonkosa JI.A., I'pamotkoB H.A., [lac Y.P., Ko3nos I'.A., Kotukos A.B.,
MyxaeBa A.U., Hectepenko A.B., Onumenko A.U., Casuna M.B., Conosuosa O.I1., Tonkaues .M.,
Oummnmo B.A., SIxu66aes P.M.

JINT [lImaTor C.B.
JI®BD Anekcaxun B.A., [llaiixatnenos b.I'.
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Kparkasi anHoTang 1 HayYHOe 000CHOBaHMeE:

KsanroBast teopust nonst (KTII) siBnsiercst oOLienpU3HaHHBIM «SI3BIKOMY», KOTOPBII HMCIOJIB3YETCS JUIs OIMCAHUS CBOMCTB
9JIEMEHTAPHBIX YacTHI[ U UX B3aUMOJEHCTBUI. Xopolio u3BectHo, uto TpuyMmdp CrannaptHoit Mmogenu (CM) ¢puszukn yacTun
ObL1 OBl HEBO3MOJXKEH 0€3 CpPaBHEHUsI IKCIIEPUMEHTANBHBIX JIaHHBIX, HOJy4YeHHBIX Ha Takux yckopurensix kak LEP (CERN),
HERA (DESY), Tevatron (Fermilab) u LHC (CERN), ¢ BBICOKOTOUHBIMH pacuyeTamy, BelnonHeHHbIMU MeTogamu KTII. C
MoMeHTa roctpoeHnss CM nponuio yxe He OJHO ASCSATUIETHE, X BCE 3TH T'O/Ibl He IpeKpamanich nouckn Hosoit ¢usuku 3a ee
npeaenamu. O4eBUIHBIM apTyMEHTOM JUIS TAKHUX TTOMCKOB SBIIIETCS MpobieMa TeMHOM Matepun Bo BeenenHoil. OCHOBHBIMHU
nensmu [Ipoexta SBIAIOTCA pa3sBUTHE KBAHTOBOIOJEBOTO (OpMann3Ma KaIHOPOBOYHBIX M CYyNEPCHMMETPHUYHBIX TEOpHii, a
TaKkKe IOCTPOCHHWE W WCCIelOoBaHHE Monenell ¢m3nku dactuil BHe paMok CranmapTtHOoi Momenn. B pamkax Ilpoekra
IIPEATIOaraeTcs NCIOIb30BaTh UMEIONIUICS OIBIT M HOBBIE UICH AJISI HCCIIEIOBAHNS IIHPOKOTO CIIEKTPA BOIIPOCOB, CBA3aHHBIX
KaK C pacdeTaMH BBICOKOTOUHBIX HAO/II0JaeéMbIX B paMKax U 3a IIpejeslaMi TEOPUU BO3MYIIEHUH, TaK U ¢ BO3ZMOXKHOMN MPUPOOH
HoBoii ¢pusuku. Taxke ocoboe BHUMaHKE OyJIeT yAeIeHO podieMaM, BOSHUKAIOLIMM Ha CThIKE (PU3UKH YaCTHL, aCTPOPH3UKH
U KOCMOJIOTHH.

Oﬂ(H}IaeMble peE3yJdbTAaThI 110 3aBEPUHICHUU IIPOCKTA:
yﬂy‘{IlIeHHaH OIICHKA BKJIaza OT aHpOHHOﬁ MoJsipu3alli Bakyyma B aHOMAaJIbHBIM MarHUTHBIII MOMEHT MIOOHA.

Amnanu3 GpopMbl BKIIaJ0B BEICIINX TBHCTOB B INIyOOKOHEYIIPYTO€ PACCESHUE C yUETOM IIePeCyMMHUPOBAHHS OOJIBIINX IOPOTOBBIX
JorapuQpMoB.

Pacuer nByXneT/IeBbIX AUarpaMM, BO3HUKAIOLINX B paMKax HepensiTuBucTkoit KX/I ¢ momorpio Metoaa 3h(heKTHBHBIX Macc U
IpOBepKa MOJHOTHI 0a3uca IIUITUYECKUX NTOTUIOrapu(pMOB.

Pa3zpaboTka HOBOTO  CIEIMAIM3UPOBAHHOTO KOMIBIOTEPHOTO MaKeTa M SICHIOH-PAa3IOKEHUS  00OOIIEHHBIX
THIIEPTeOMETPHYECKUX (YHKIMHA OAHOHW M Oojee IMEepeMEHHBIX, WHIEKCHI KOTOPBIX 3aBHCAT OT IapaMeTpa pa3MEepHOH
PETYISAPHU3ALIH, a TAKXKE IS YHCICHHOTO PacdyeTa BO3HUKAIOIINX TIPH 3TOM (YHKIIHH.

SIBHOE aHATMTUYECKOE BBIUMCIICHUE Psiia MHOTOTOYCYHBIX MacTEP-MHTETPAJIOB C MOMOIIBI0 Mu(depeHIUaNTbHBIX YPaBHEHHUI.
Brruncnenue AByXMETIEBbIX BKIIAJIOB B pacCEIHHE JIEKTPOHA HA MIOOHE, a TAKXKE B POKJIEHUE KBAPKOHUEB.

Pacuet nBOIHON cieKTpaabHOM MJIOTHOCTH, BOSHUKAIOLIEH B 3a/adye mpaBui cymMMm A B-antu B cMemmBanus — BaxxHenei
9KCICPUMCHTAILHOW BETMIMHBI, HAKJIaJpIBAIOIICH CTPOTHE OTPaHHICHU Ha BO3MOXHYI0 HoByr0 pr3uky.

BhIunciieHUe TPEXIETICBBIX MACCUBHBIX (POPM(PAKTOPOB, a TAKIKE TPEXIETICBOT0 MACCHBHOT'O MOJIIPU3AIIMOHHOTO OIlepaTopa
B KX/I.

Pacuer MHOTOIETNEBEIX aMIUTUTYT U HOPM(PAKTOPOB € OOJIBIIMM KOJIMYECTBOM KMHEMAaTHYECKNX MHBAPHUAHTOB B TEOPHAX C
pacIIMpeHHON CyepCUMMETpUEH.

BelBO#g cucTeMaTMueCKUX pEIICHUH YPaBHEHUH KBAaHTOBOM CIEKTPaJbHOM KPUBOM U1  Cilydas MaKCHUMAaJbHO
cynepcuMMeTpUYHON Teopun SJHra-Muuica B 4-x m3mepeHuax u teopun ABJM B 3-x u3MepeHHsIxX Kak B Ipejene ciaboi, Tak
U B IIpEJIENIe CUIIbHOM CBSI3HU.

Pacuer criekTpoB, KOPPENSIIMOHHBIX (YHKIMH M aMIUIUTY B PAZE IECTUMEPHBIX MOJIENIeH THITa «(PUIITHETY.

HpI/IMeHeHI/Ie METOAa PA3JIOKCHUSA 110 OOJIBILINM 3apsiaM K KaJ'II/I6p0BO‘IHBIM TCOPUSIM MU aHAJIN3 CJ'ICZ[CTBI/Iﬁ TOJTYHYCHHBIX
PE3YJIBTATOB KaK B (I)I/I?)I/IKC YacCTull, TaK 1 B TECOPHUHU KOHACHCUPOBAHHOI'O COCTOAHMA.

HccnenoBanue CXeMHOM 3aBUCUMOCTU IPEMJIOKEHHOM paHee CaMOCOITIACOBAHHOW IPOLEAYpPbl BBIUMTAHUN Ui
HENEPEHOPMUPYEMBIX TEOPUH.

Pacuer >peKTUBHBIX MOTEHIMAIOB JUIS piJa TEOpHUi ¢ MOAM(UIMPOBAaHHOW TpaBUTAllMEed W NPHUMEHEHHE HX Ul aHAIN3a
Pas3IMYHBIX MOAENeH HHQIISAIHN.

HccnenoBanne Teopun 1 HEHOMEHOJIOTHH CKAISIPHBIX M BEKTOPHBIX O030HHBIX 3BE31.
JleTaTbHBIN KOCMOJIOTHIECKUH U acTPOPU3NIESCKUI aHAIN3 CBOUCTB MEPBUYHBIX YEPHBIX JIBIP U UX CBS3H C MTPOOIEMOI TEMHOM
MaTepHH U HAOII0IaeMBIMH CBEPXMACCHBHBIMU YE€PHBIMHA JBIPAMHU.

AHanu3 nepcreKTHB SKCIEPUMEHTAIEHOT0 00HAPY)KEHHS CIIEACTBHUH JIOMOTHNTEIBHBIX A0eIeBBIX KATMOPOBOYHBIX CHMMETPHUI
1 pacUIMpPEeHHOT0 XMITCOBCKOTO CEKTOpa B psizie MoJerneit HoBol ¢pu3nkn. AHanM3 Tak Ha3bIBaeMbIX CyIepciIadbIx 0000meHnH
CM.

Omnueckuii anamms ganHbIX LHC ¢ nenpro 00Hapy KeHHS MPOSIBICHUN «TEMHOTO CEKTOPa» B COOBITHAX, B KOTOPBIX POKAACTCS
mnbo 6030H Xurcca, 00 Z-0030H M COINPOBOKAAIOUINXCS 3HAYUTEIBHON IOJEeH MOTEpSHHON «IOMEPEeYHOID SHEpTHH,
MIPEIIOI0KNATENIFHO YHOCHMOM YacTHIIEH-TIEPEHOCUNKOM, PACTIaIAIONINMCS B KOHEUHOM UTOT€ Ha YaCTHUIIBI TEMHOW MaTepuH;
0KHMJIAETCS TMOYICHHEe YKa3aHUH (TP CYACTIUBOM CTEUEHHH 00CTOSTENLCTB — OTKPBITHE) HA CUTHAIIBI HOBOM (pu3mku, mubo, B
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OTCYTCTBHUC TaKUX yKa?;aHPIﬁ, YCTaHOBKAa HOBBLIX YHHUKAJIbHBIX Ol"paHI/I'{GHI/Iﬁ Ha MOJCJIBbHOC IMPOCTPAHCTBO MapaMETPOB I
PacCMOTPCHHBIX BapHaHTOB TM u XUrrcoBcKOro CCKTOpa.

Pazpabotka HOBOTO (C HCIIONB30BaHMEM HEHPOHHBIX CETEeH, U TIO00ANFHOTO CKaHa), a TAKXKE Pa3sBUTHE UM ONTHMH3AIUSL
CYIIECTBYIOLIETO MPOrPaMMHOT0 00eCTIeUeH S U1 MOJIEIMPOBaHMs (PU3HUECKUX MpoLeccoB 3a pamMkamu CM.

OskuaeMble pe3yJibTAThl 110 MPOEKTY B TeKyLeM Toay:
JleTanbHBIN aHATH3 CBOHCTB KOCMOJIOTHYECKUX BO3MYIICHUN W MX BO3MOKHOHU CBSI3M € MPOOIeMOil HaOI01aeMoTro OBICTPOTO
(hopMHPOBaHUS CBEPXMACCUBHBIX YEPHBIX ABIP.

WccnenoBanue mnmpouecca (bOpMPIpOBaHI/IH TaJJaKTUK U I10JIA CKOpOCTeﬁ TaJIJaKTUK B LICHTPC BoOiiga u CpaBHCHHC MOJYYCHHBIX
PE3YIBbTATOB C pE3yJibTaTaM1 Ha6ﬂlO[[eHHI7L

HUccnenoBanne nup¢dysHoro HeTpuHHOTO oHA OT cBepxHOBEIX (DSNB) B pamkax psma Mozenel KoJulamnca siapa ¢ y4eToM
Hogoit pmsuxu.

(DECHOMCHOIOTHYCCKUI aHAU3 pPEAKHX pacmagoB B-me3onoB B Monensix Hopoi ¢usukum Tuma 3-3-1 ¢ paciupeHHON
KaTHOPOBOYHOM TPYIIIIO.

Amnannz TECPMOJANHAMHUKHN CKAJIAPHBIX CTeNCHEeH CBO60,I[LI B CKaJIIPHBIX 0030HHBIX 3BC3/1aX B IIOTCHIHAJIBHBIX Xwurrco-
HOI[O6HI>IX MOACIAX C YUCTOM IrpaBUTAllU.

HccnenoBanue BKIAZOB alpOHHOW (QYHKLHMH MOJSIPU3ALMM BaKyyMa B aHOMaJbHbI MAarHUTHBI MOMEHT MIOOHa Ha HOBOM
YPOBHE TOYHOCTH.

BI:IBOIL ABHOI'O BHJA DJJICKTPOMArnMTHBIX IOIIPABOK K aHOMAJIbHbIM MAarHuTHBIM MOMCHTaM JICTITOHOB OT JAudarpaMm coO
BCTaBKaMH MOJIAPU3ALMOHHOTO onepaTopa U3 MATH JICIITOHHBIX IIETCIIb.

MHororeTiIeBoii aHaIN3 KBaHTOBOIIOJIEBOM MOACIIN, B KOTOpOﬁ peaIn3yeTCsa C].[eHapI/Iﬁ aCHMIITOTHICCKOM 6630HaCHOCTI/I, C
Y4UETOM BCCBO3MOKHBIX CKAJLIPHBIX OIEPATOPOB pa3MEPHOCTH OT 2 a0 4, HUCCIICJOBAHUC CTaOUIBLHOCTH BaKyyMa.

ITocTpoeHue U aHAIU3 PA3I0XKEHHA 10 OOJIBIINM 3apsigaM B psijie HeaOeneBbIX TEOPUH C II100aIbHON/TOKAILHOM CHMMETPUSIMU
B PEeXKUMax CHIBHOM U craboil cBA3U.

Pacuer u ucciefoBaHue CTPYKTYpPBl MHOTOIICTIIEBBIX PEHOPMIPYIIIOBBIX YPAaBHEHUH [T Oa3MCHBIX HHBAPHAHTOB CKAJIIPHOTO
CeKTOpa IBYXIyOneTHoro pacumpenust CTaHIapToOl MOJEIH.

Pacuer pagualioHHBIX IONPAaBOK B HEMEPEHOPMUPYMOW MOJIEIH € YeThIpeX(HEepMUOHHBIM B3aMMOJICHCTBHEM BILIOTH JI0 TPEX
MeTeb BKIIOUNUTENHHO. BRIBOA pEeKyppEeHTHBIX COOTHOIIEHUH M 000OIIEHHOTO peHOPMIPYNIIOBOTO ypaBHEHH. UMCIEHHBIIH
aHaJIN3 MOCJIETHETO U UCCIEA0BAHNE aCUMITOTHK PEIIECHNS B 001acTH OOIBIIMX SHEPTHH.

Breruncienne n ananmm3 BEAyLIUX IMOIIPABOK B 3(1)(1)6KTI/IBHLII\/'I noTEHIHAI B MOACIIN BCCC&-?)yMI/IHO JUTL KUPAJIBHOT'O MOTEHIMaIa
IIPOU3BOJIBHOT'O BH/JA.

BriBog 1 nccnegoBaHue 0000IIEHHBIX PEHOPMATU3aIMOHHO-TPYIIIOBBIX YPABHEHHH B CKAISIPHO-TEH30PHBIX MOJEINAX 00IIero
BHJA.

AHanu3 3aBUCUMOCTH aMITIUTY [ 1 3()(PEKTUBHBIX AEHCTBUIH OT CXEMBbI BBIYUTAHHS B Psijie HEIEPEHOPMHUPYEMBIX TEOPHH.

Pa3paboTka MeTo/a BBIYMCIICHHUS YHUBEPCAIBHBIX aHOMAIBHBIX Pa3MEPHOCTEH ONEpaTOpOB Pa3jIMUHBIX TBHCTOB B MOJIEIISX
N=4 SYM u ABJM ¢ npuMeHEeHHEeM METOA0B MOAYJIAPHOH apUPMETHKH.

O0paboTKa 3KCHEPUMEHTAIbHBIX JIAHHBIX TJIyOOKOHEYIPYIoro paccesHus B cxeMax ¢ 3(QEeKTUBHBIM NEPECyMMHUPOBAHUEM
OOJIBILIMX TIOPOTOBBIX JIOTApPU(PMOB.

HpI/IMCHCHI/Ie AHAIMTUYCCKON KOHCTAHTHI CBSI3H JUIA aHaJin3a MpaBuJl CyMM FHy6OKOH€pryFOI‘O paccesaHus 1npu HeOONBIINX
3HAYCHUAX KBaJpaTa NNepeaaHHOro UMITyJibCca.

2. KXJI u cTpyKkTypa agpoHOB Anukun U.B.
Mmuxaiinos C.B.
Tepsie O.B.

JIT®  brrrseB B.B., Bomuanckuit H.1., T'onockokos C.B., XKesnakos A.C., 3axapos B.U., Kpacuukos H.B.,
Oranecsan A.T'., [TuBoBapoB A.A., [Tumukos A.B., [Ipoxopos I'.}1O., Cazonos A.A., Canees B.A., Centorun O.B.,
Cunenxo A.Sl., Crpy3uk-Kotnox /., Xakumos P.B., llloxonos JI.A.
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Kparkasi anHoTang 1 HayYHOe 000CHOBaHMeE:

B oTcyTcTBMM MOJHOrO TEOPETHYECKOTrO IMOHMMaHWS KOH(aHMEHTa IBeTa €AMHCTBEHHBIM MeToIoM npuMmeHeHus KXJI
sBisiercst  (hakTopuzanus NepTypOAaTHBHOW W HemepTypOaTHMBHOW AMHAMUKHU. TpaJWIMOHHBIA CHCTEMAaTHYECKHH CII0CO0
OINMCaHUs HENepTypOaTHBHOW AMHAMUKH COCTOUT B TOM, YTOOBI IapaMeTpH30BaTh 3Ty 00JAaCTh B TEPMHHAX MAaTPHYHBIX
2JIEMEHTOB KBAPKOBBIX U INIIOOHHBIX OMEPAaTOPOB MEXIY aJApOHHBIMH COCTOsSHUAMH, reHepupyooumx GPD, DA, TMD u 1. n.
OTH MaTpUYHBIC 3JIEMEHTHI JODKHBI OBITH MO0 M3BIICUEHBI M3 SKCIEPUMEHTA, MO0 OMpEAeiIeHbl Ha pemeTke. Bo MHOTHX
(heHOMEHOIOTMUECKHUX TIPUIOKEHUAX OHH OOBIYHO MOJEIMPYIOTCS B PaMKax Pa3IMYHBIX HENEPTypOATHBHBIX METOHOB HIIH
Mmogened. OCHOBHON HENbIO MPOEKTa SBISIETCS pa3paboTKa BCECTOPOHHETO TEOPETHYECKOTO MOAXOAA Ui H3ydeHHS
MHOTOMEPHOW MapTOHHOW CTPYKTYpbl aJpOHOB ITyTeM OOBECOWHEHMS pa3IMIHBIX MOJENEH, OCHOBAaHHBIX Ha TEOpeMe
(haxTOpU3AINH U OTTAIKHUBAIOIIUXCS OT MepBbIX NpuHIMNIOB KX/I.

B TeueHue MHOTUX JE€T TEOPETHYECKHE M AKCIEPUMEHTAIbHBIC HCCIIEAOBAHUS CTPYKTYPbl HYKJIOHOB OTPaHHYUBAIIUCDH
OIHOMEPHBIMH OIHUCAHUSAMU BJIOJb BBIJEIEHHOIO HAINIPABICHHUS CBETOBOrO KOHyca. B paMkax 3Toi ofHOMEpHOI KapTHHBI
KBapKoOBasl U TJIIOOHHAS CTPYKTYpa aJpOHOB ONuUckIBaeTcs QyHKIUsIMU pactipenenenus napronos (PDF), koropslie 3aBucsr ot
IIPOJIOIBHOTO UMITYJIbCa TAPTOHA BHYTPHU aJpOHA.

B mocrnennee necsruieTie OBUIH TPEATIPUHATH OTPOMHBIC YCHUIHS, HAIpaBIIEHHBIC HA TO, YTOOBI BBIUTH 3a paMKH 3TOTO
OZHOMEPHOI'O ONMCAaHUS HYyKJIOHAa. HenmaBHue yydllleHHs B SKCHEPUMEHTAJBHBIX YCTAaHOBKAaX, TaKWE KaK IOBBIIICHHAS
CBETUMOCTh M CTENEHb MOJAPHU3ALMU JJIEKTPOHHOI'O JIyya, pas3pelleHHe U IOKPBITHE JEeTeKTopa, a TakKxke
YCOBEPIICHCTBOBAHHBIE TEOPETUUECKUE BEIYUCIUTEIbHBIE CXEMBI, TAKHE KaK pacueT MONPaBOK HAa U3Iy4EeHUE U MOIIHOCTD JUIs
JIOTIONTHUTEIBHBIX HAO0OpOB HaOMIONAaeMbIX, 00ECIEYHBAIOT NMPOPBIB B HCCIECAOBAHMM MHOTOMEPHOTO IApTOHHOTO COCTaBa
HYKJIOHA, KOTOPBI/ TaK)ke Ha3bIBAIOT aJ[pOHHON ToMorpadueil. B 3ToM oTHOIIEHHH MHOTOMEpHbIE (PYHKLIUH pacrpeeIeHus
MapToHOB, (DYHKLIMM pacnpenesieHus, 3aBUcAlMe OT mnonepedHoro ummyiabca (TMD), nnm o6oOmenHbie QyHKINU
pacnpenenenuss naptoHoB (GPD), cranmu kirodeBbIMH OOBEKTaMHM KaK OJKCIEPUMEHTANBHBIX, TaK M TEOPETHUECKHUX
HUCCIIEIOBAHUM.

C mosBICHHEM KOJUIAMIEpOB HOBOTO ITOKOJICHHSA, 3JeKTpoHHO-nOoHHEIN Komutanmep (EIC) B CLUA, Bompmoi#t agpoHHBIH
anekrponHeli komtaiiaep (LHeC) B CERN, Teoperndeckne yCOBEpIICHCTBOBaHHS (DYHKIMA pacIpeleneHus SBISIOTCS
00s13aTeNBHBIME /ISl TOYHOTO CPABHEHUS C HKCIIEPUMEHTAIBHBIMU JaHHBIMH. VX0l M3 3TOM MOTPEOHOCTH, OCHOBHAS 1IETb
IpeuIaraeMoro IpoeKTa COCTOUT B TOM, 4YTOOBI Pa3paboTaTh BCECTOPOHHIOI TEOPETUYECKYIO OCHOBY A HM3y4YCHHS
MHOTOMEPHOM MapTOHHOM CTPYKTYPHI aJipOHOB ITyTeM OOBEIUHEHUS Pa3IMYHBIX MOJIXOA0B, HAUMHAS C NEPBBIX NMPHUHIIUIIOB
KXA.

OxuaeMble pe3yIbTaThl 10 3aBePIIEHUH NPOEKTA:
[TocTpoeHHe TPEXMETNEBHIX JBYXTOYCYHBIX (DEHHMAHOBCKMX MAaCTep-HHTErpaloB (C MPOWU3BONBHBIMH  CTEHEHIMHU
NPONAraTopoB M COCTABHBIMHU BEPIIMHAMH) B BHJIEC TUIIEPreOMETPUYECKUX PAJIOB U UCCIICIOBAHUE UX aHATUTHYECKUX CBOMCTB.

Boruncienne o(asBo)™! u a’sBi(asPo)*? Bknagos B HecuHiETHOE sapo sBomonuu EPBJI u koppensaTop AByX BEKTOPHBIX
KOMIIO3UTHBIX TOKOB KBapkoB KX/I.

Beluncienue 3j1eKTpoMarHuTHOro ¢GopmMpakTopa MUOHa B paMKax I0JXOJa NPaBHJ CYMM Ha CBETOBOM KOHYyce B 00iacTu
HU3K03HepreTruecknx (Q~113B) u ymepeHHBIX nepemay.

[lepecuér ammimTy] pacnpeneneHusl JUANPYIOMUX TBUCTOB (AP) s (TceBmo)CKanspHBIX M IIPOIOIBHO/TIOTIEPEYHO
TMOJIAPU3OBAHHBIX BEKTOPHBIX ME3OHOB B npaBuiax cyMM KX/ ¢ yuéTom pajmanuoHHbIX I0npaBok B nopsakax O(a%) ko Bcem
KOMIIOHEHTaM 3THX IPaBUJI CYMM.

IMoctpoenne monHOW nuddepenimanbHolt cuctembl s DeWHMAaHOBCKOTO HWHTETpala Ha OCHOBE HWHTETPATbHOTO
npeacrasiaeHus MeHa-bapHca.

HCCHGZ[OB&HI/IG IpoHeCcCoOB pacriajia Tay-JICNTOHAa U TPOLECCOB 3J'ICKTpOH—HO3HTpOHHOI71 AHHUTWIAIOHUA B ME30HEBI, B TOM YHCJIC
C TpEMs NCCBAOCKAIAPHBIMU ME30HAMU B KOHCYHOM COCTOSHHH.

HccnenoBanus BHYTPEHHEH CTPYKTYpbl U MPUPOJbI B3aUMOACHCTBUS ME30HOB IMPU HU3KUX IHEPTUSAX C HUCIOJIb30BAaHUEM
monenmn HamGy—ona-Jlasuamo.

Hccnenosanue cTpyKTyPHBIX aIpOHHBIX (QyHKIMH Tpouecca Jpesna-SIna B pamkax nepryp6arunoit KXJI B mopsake o o
KOHCTaHTe cBsi3u. [IpoBepka ToxkecTs Jlama-TyHra B a%; MOPS/IKE 1O KOHCTAHTE CBA3M.

HccnenoBannue TEeMHOTO akCHMOHHOTO HOpTalia, IMOJyYeHHWE OTPAaHWYEHHH M3 SKCIEPUMEHTOB Ha (MKCHPOBAHHOW MUILCHU.
AHanu3 HOBOH ()M3MKH, B 4aCTHOCTH, Ha 3KcriepuMeHTe NA64. V3ydeHne BUANMON MOJIBI aKCHOHA MJIM TEMHOTO (POTOHA.

UccnenoBanust mpaBun cymm uis GyHkumid pparmentanuu aapoHoB B KXJ[ ¢ wucmosb3oBaHHeM MeTona 00OOIIEHHBIX
YCEUEHHBIX MOMEHTOB MeJinHa.
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AHanuTuyecKkast 1 YUCICHHAsi ONTUMHU3AIMS NePTypOATHBHBIX PSIOB Ul HAOJIOAEMbIX MCHOJIb3YS! PEHOPMAaIH3aLOHHYO
rpynmy B KX/I.

W3yueHne aHOMANbHBIX TPAHCIIOPTHBIX SIBICHUH B PEIATHBUCTCKOM KBAHTOBOW CpEZAE, CBSI3aHHBIX C MCKPUBICHHEM
MPOCTPaHCTBA-BPEMEHH.

VccnenoBanue BiMSHUS Ha BEIMYMHY IIOJHBIX CEYEHHH BKJIAJOB aJPOHHOIO IIOTEHIMajda Ha OOJBLIMX PACCTOSHUSX,
OTIPEETSIONIMX HOBBIE 0OCOOCHHOCTH aMILTUTY bl PACCESHUS TIPH MaJIbIX Hiepeadax uMiyisca. OnpesieneHue YHepreTuIecKon
3aBUCUMOCTU U KPOCCUHI-CBOMCTBA aHOMAJIBHBIX WICHOB B aMIUIUTYJy IPOTOH-IPOTOHHOIO U INPOTOH aHTUIIPOTOHHOIO
paccesHus pH dHeprusax komnaiinepa HUKA.

HccnenoBanne HOBBIX NAPTOHHBIX PaclpeleeHuil ¢ CyIeCTBEHHBIMH MONEPEYHBIMH MMITYJIbCAMH B PaMKax MOJXOAa, IIe
ObUTH OOHAPYKEHBI HOBBIE BKJIABI B 00paTHOM Ipeodpa3oBanun PagoHa.

Hccnenoanue ¢a3oBeix auarpamm SU(2) XUTTCOBCKOTO ceKTopa ekTpociiadoii Teopuu. Mzyuenne Z(N) cMMMETPUHHBIX U
TEPMOJMHAMUYECKUX CBOMCTB METACTAOMIIBHBIX COCTOSIHUI MPH BBICOKHUX TEMIIEpaTypax B paMKax CTaHAAPTHON MOJIEIH.

PasBuTne KOMIBIOTEpHOH paboueli cpeabl Ui aHamm3a JaHHbIX oT CMS.

OskuaeMble pe3yJIbTAThI 110 MPOEKTY B TeKYIeM Toay:
HccnenoBanne pacnafoB Tay-JIENTOHA M MPOIECCOB 3JIEKTPOH-TIO3UTPOHHON aHHUTHILSIINMHU C TPEMsI ME30HAMH B KOHEYHOM
COCTOSTHHU.

YucneHHas 1 aHaJIUTHYECKask ONTHMU3AINs IepTypOaTHBHBIX PSIOB JJIsl HAOIIOIAEMBIX C UCIIOIb30BaHHEM beta-pa3iioKeHust
U peHopMai3alMoHHOM rpynmsl B KX/I.

Brrancienue vecunraerHoro sapa 3somonnu ERBL (Edpemona - Pagromkunaa - bpoackoro - Jlenmaka) u KoppeisTopa IByX
BEKTOPHBIX COCTABHBIX TOKOB KBapkoB KX ]I B mopsmkax os(osBo)™! u osBi(asBo)™? .

AHanu3 noJsipu3alMoHHbIX 3 (eKToB B yHIpyrux mpoieccax € + p to e+p B npuOIKeHnH 0AHO()OTOHHOTO 0OMEHa B cliyyae,
KOIJla OCH KBAHTOBAHHS CIIMHOB Yy TIOKOAIIEHCA NPOTOHHOW MHIIEHH U y MaJalouiero 00 pPacCestHHOTO 3JIEKTPOHA
HapasJieNIbHBL

N3yueHne 1enToposKACHHS TSKEIBIX ME30HOB B paMKaxX 000OIIEHHBIX ITAPTOHHBIX PacTIpeaeeHNUI.
HccnenoBanus 3apspkeHHBIX MTPAaBUIT CyMM Tt GYHKIMHA pparmenTanny aapoHoB B KX/1.

HccaenoBanue MHKITIO3UBHOTO POXKICHUS aIpOHOB B CTOJKHOBEHUSIX MPOTOHOB U TSDKEIBIX MOHOB B KWHEMATHYECKOH 00J1acTH
koaigepa NICA.

HccnenoBanne aHaIMTHYECKOW M YHCICHHOW ONTHMH3AINH MEPTYPOATUBHBIX PSIOB Ul HAOJIIONAEMBIX C HCIIOIb30BaHUEM
peHopManuzauonHoi rpynmnsl B KX/I.

ITocTpoeHne TpeXIeTIEBIX IBYXTOYEUHBIX 0€3MacCOBBIX (DeHHMAaHOBCKHX MAaCTEP-UHTErPAIOB (C COCTABHBIMH BEPIIMHAMH U
HpOI/ISBOHBHLIMI/I CTCIICHSIMHA nponaraTopOB) B BUIC FI/IHepFCOMeTpI/I‘-IeCKI/IX pHI[OB N HCCIICAOBAHUEC UX AHAJIUTHYCCKUX
CBOJCTB.

HOCTpOGHI/Ie MeToaa BUYHUCJICHHH BHCOKHX NOPAAKOB €-pa3JIOKCHUA HEKOTOPBIX BO3HUKAIOIIHX B (PCHOM@HOJ'IOFI/II/I KXH
KJIACCOB I'MINIEPreOMETPUICCKUX (I)yHKI_[I/Iﬁ HECKOJIbKUX NEPEMCHHbIX.

BbIunciieHHe HOBBIX HEMepTypOaTHBHBIX BKIAAOB B QyHKiuio Amiepa KX/l B cyOauaupyromeM MOPsaKe PasiokKeHUs Mo
00JIBIIIOMY YHCITy KBAPKOBBIX apOMAaTOB CPEACTBAMU PECYPTEHTHOTO aHAIM3A.

UccrnenoBanne T-4eTHBIX CTPYKTYPHBIX aAPOHHBIX (pyHKIWIA Ai1s iporiecca Jpemna-Sxa.

HccnenoBaHne akCHOHHOTO U BEKTOpHOro moprana Mexay CTaHmapTHOM MOJIENbI0 U TEMHBIM CEKTOPOM, IOJIydeHHE
OTPaHWYEHUH U3 HIKCIIEPUMEHTOB HAa (PHUKCHUPOBAHHOW MUILICHH.

ITouck orpaHu4yeHul Ha TEMHYIO MAaTEPUIO U3 PEIKUX PaclaZoB ME30HOB.

Berauciienue a5eKTpoMarHuTHOro (hopMpakTopa NHOHA Il YMEPEHHBIX ITepeiad HMITYJIbCA B paMKaX aHATUTHYCCKON TCOPUH
Bosmymennit KXJI, cpaBHeHHE C MOCICTHUMH SKCIIEPUMEHTATBHBIME JaHHBIMU JLab.

HccrnenoBanre BO3MOXKHOCTH CYIIECTBOBAHHUS paHEe HEM3BECTHBIX (DAa30BBIX NEPEXOJOB B PENSTHBHCTCKOMN >KUIKOCTH W3
3JIEMEHTAPHBIX YaCTHII B O0JIACTH CBEPXHU3KUX TEMIIEPATYP M SKCTPEMAILHO BBICOKHX YCKOPEHHH M 3aBUXPEHHOCTEH.

AHanu3 nposiBJICHUs] aKCHOHOB TEMHON MaTE€pHH B UX B3aUMO/ICHCTBHH C JISNITOHAMH, ITPOTIOPIIMOHAIEHOM KOHCTAHTE aKCHOH-
(OTOHHO CBS3M.
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HCCHCHOB&HI/IC JUCCHUIIAaTUBHBIX CBOICTB peJISITI/IBI/ICTCKOﬁ KBaHTOBOI Cpe€abl B UICKPUBJICHHBIX MMPOCTPAHCTBAX C TOPU3OHTOM
1 MOUCK JUCCUIIATUBHBIX TPAaHCIHOPTHBIX KO3(1J(1)I/IHI/I€HTOB JJIA TCOpI/Iﬁ C pa3jin4yHbIMU CIIMHAMU, 4 TAKKEC aHaJIu3 CBS3U C
npeacKkazaHussMu, OCHOBAHHBIMU Ha TEOPUU CTPYH.

OueHKa BKJIaZOB TEH30PHOTO IIOMEPOHA B CIHPaJbHBIC aMIUTUTYAbl HYKIOH-HYKIOHHOTO pPacCestHHs B 3aBHCHMOCTH OT
sHepruu. [lomydeHne KOJMMYECTBEHHOTO ONMMCAHMSA BCEX MMEIOLIMXCS AKCHEPHMEHTAIBHBIX NAaHHBIX 110 CEYCHMSIM W CIIHH-
KOPPEISIHOHHBIM apaMeTpaM B yrpyroMm NN paccessHUH mpu dHepTusax ot sqrt(s)=5 I'3B mo sqrt(s)= 14 T»B.

Uzydenue Briaga 3pQexToB, MHIYIUPOBAHHBIX (G (eKTUBHBIM onHOmeTiaeBbiM AciictBueM KDJI IelizenOepra-diinepa, a
Takxke ero oboomennem Ha KXJI, B Tpancnoptaeie ko3dduiuentsr a¢dextoB nepenoca (CME, CSE, CESE, CMW, CEW,
CVE) B CTONKHOBEHUSIX TSXKEIIBIX HOHOB.

I/ICCHC,Z[OBaHI/Ie POXACHUSA YaCTHUL] C Op6I/ITaHLHbIMI/I YIJIOBBIMH MOMEHTAMHU B CHUIIBHBIX BSaHMOHCﬁCTBHHX TIpH CTOJIKHOBEHUHN
TSKCIIBIX HOHOB.

3. DeHOMEHO0J10TUSl CHIIBHBIX Kopo6os B.H1.
B3aUMO/JEHCTBUI M NPel3MOHHAS HNBanos ML.A.
uznka

JIT® Asznabaes ., I'ypxas I'., UcagsikoB A.H., Memuxos [I.1., Cyposues 1O.C., Tromemucos XK., Tromemucosa A.

KpaTkasi anHOTAUMs U HAY4YHOe 000CHOBaHUe:

B pamkax mpoeKkTa NpeanoiaraeTcs pa3BUBaTh HH3KOIHEpreTuueckue >(PQeKTHBHBIE TEOPHH MOJSA: HEPENATHBHCTCKYIO
kBaHTOBYIO 2nekrpoauHaMuky (NRQED) u koBapuaHTHYI0 KBapKOBYI0 Moaenb aapoHoB (Covariant Confined Quark Model,
CCQM).

CranzapTHas MoJielb (PU3UKK 3JIeMEHTapHbIX YacTHLl, chopMyIupoBaHHas 0koao 50 JeT Ha3aj, COCTaBIsAEeT OCHOBY HAIlIeTo
MOHMMaHHs (yHIAMEHTAJbHBIX B3aUMOJCHCTBUI. 3a 3TO BpeMs Oblia MpoBe/eHa 3HAYUTENIbHAsI TeopeTHUecKas padboTa Haj
COBEPIICHCTBOBAHMEM TEXHHUKH PAcUCTOB M MOBHIMICHHEM TOYHOCTH Ipencka3zannii B CM. DddextuBnas teopus moins (EFT)
— 3TO KBaHTOBAasl TEOPHs MOJA, KOTOpas He sBiseTcs (pyHIaMEHTaIbHOW, HO JEHCTBUTENbHA B OTPAHHYCHHOM JHana3oHe
SHEPTUi UM PacCTOSHUN. DTO MO3BOJSET YCHEIHO UCIoib30BaTh EFT n MeToabl peHOpManu3alMOHHON TPy s pacyera
peanbHBIX (DPM3MUECKUX BEIWYMH M IIPOIECCOB, HAOMIONAEMBIX B OIKCIIEPUMEHTE, C BBICOKOH TouHOCThIO. [lomxom EFT
obecrieunBaeT HE TOJIBKO CHCTEMAaTHYECKHH MOIXOJ K aHAIM3Y 3KCHEPHMEHTAIBHBIX PE3YNbTATOB, HO U SIBISETCS IIEHHBIM
WHCTPYMEHTOM ISl OTIPEICNICHNST KOPPEJIMN Pa3INIHbIX HaOMI0JaeMbIX, 9TO AaeT Oosiee MIyOOKOe MOHMMAaHHE TOTO, TIe
HCKaTh BO3MOXHBIE HHANKATOPEI HOBOW (H3KKH 3a mpeaenamu CM.

O:xunaemble pe3yJbTaThl 10 3aBePIIEHNHU NMPOEKTA:

HccaenoBanue BO3MOXKHOCTH HCIIONIb30BaHUS KOMOWHUpOBaHHOTO Tonaxoaa B NRQED, korjga 4acth BKJIQJIOB B DHEPTHIO
CBSI3aHHOW CUCTeMBbl cumTaeTcsi B pamkax KOJI, kak momHas cyMMa MO BCEM cllaraéMbIM IO CTETEHSM MapaMmeTpa CBS3H
3JIeKTpOHA V/c~Za.

BxiroueHnue B 06H.IyIO cxXemy NRQED HOBBIX YJICHOB, KOTOPBLIC IMO3BOJIAT YYUTBIBATH BKJIAJAbl PACCCAHHUA CBCTA HA CBCTC,

HETPUBHUAJIBHBIC JUATrPAMMbI-MHOT'OHOXKXKHW JISI OAHO- U IBYXIICTJICBBIX AHUAIrPaMM CcOOCTBEHHOM OHEPIruu, HCO6XO,Z[I/IMLIC JJIA

BBIYHMCJICHHMS MTOMPAaBOK IMOPAAKaA ma7—ma8 W BBILIC.

HccnenoBanue crieKTpoB aToMOB nuoHHOTO (T —He+) 1 kaorHOTO (K™ —He+) renmus ¢ neinpio yTouHeHHS MacChl TMOHA M KaOHa.
Oxuaemast OTHOCHUTENbHAS TOYHOCTh B M3MEpeHuH Macc ~107%

HccnenoBanre BO3MOXXHOCTH HapyIICHUS JISNTOHHOW YHHUBEPCAJILHOCTHU B JICTITOHHBIX Paciajax 4apMOHHUS U OOTTOMOHUS U
HX paJuaibHBIX BO30yxaeHui B pamkax CCQM.

[Moxydenne orpaHnueHU Ha 3HAUCHMS BETMUUH Ko unnentoB Bruibcona onepatopoB 3¢h(heKTHBHOMN TEOPHH CTAaHIAPTHOH
mogenu (SMEFT), oTBeTCTBEHHBIX 3a HapylIEHHE JISNTOHHONW YHHBEPCAILHOCTH B TAYOHHOM CEKTOpE.

Brruucienue NapuraJbHbIX MIUPHUH CHUJIBHBIX U DJICKTPOMArHUTBIX paclagoOB BEKTOPHBIX D-me30HOB ¢ OTKPBITBIM YapMOM.

Paccyér MaTpUYHBIX DJIEMEHTOB U IHPUH HEJIENTOHHBIX JBYXYACTUYHBIX PACMAJ0B 0YapOBAHHBIX OAPUOHOB 0€3 U3MEHEHUSI
qapMma.

AHanmu3 CHJIBHBIX PAclaJoB YapMOHMSA-NIOJOOHOTO cocTosiHUA Y(4230) ¢ 1enpio MCCiIeI0BaHus MPHPOIBI €r0 CTPYKTYPHI.

BemonHuTs TCOpGTI/I‘ICCKI/Iﬁ aHaJIn3 JICNTOHHBIX pacnaaoB B-me30Ha ¢ YCThIPbMS JICONTOHAMHU B KOHCYHOM COCTOAHHUU.
O)Kl/lZ[aeM])le PeE3yJbTaThl IO MPOCKTY B TEKYLIEM I'OAYy:

[Monyuenne koadpdunmenToB Bunbcona B marpamxuane NRQED ¢ TouHOCTBIO, HEOOXOUMOM TSI BEIYUCIICHHUSI OTIPABOK IS
CBA3aHHBIX COCTOSIHUI B KBAHTOBOM 3JIEKTPOJIMHAMHKE [0 HOPAIKA 70° BKIIOYUTENBHO.
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BbluKCIIEHNE PENSTUBUCTCKUX TIONPABKOK TOPS/KA M JUIsl CBA3aHHBIX COCTOSIHMSX MOJIEKYJISPHBIX MOHOB Bojopoaa Ho™u
HD™ B pamkax ab initio Tpex4acTuuHoro popmanusma. B HACTOSIINI MOMEHT 3TOT WIEH B TAMIJIbTOHHAHE B3aHMOJICHCTBHS
BBIYHCIISIICS TOJIBKO B aMabaTHYECKOM MPUOJIMKSHUH 1 1aBall HANOOJIBINN BKJIa] B TEOPETUUECKYIO TTOTPEIIHOCTD SHEPT UM
PO-BUOPAIIMOHHBIX U CIIUHOBBIX IIEPEXO0JIOB.

AHanu3 JEITOHHBIX pacmaaoB TSKETBIX KBAapKOHHUEB B paMKax KOBapPIaHTHOﬁ MOACIN KBAPKOB HAa OCHOBE HOBOI'O MMOJAX0da K
OIMUCAaHUIO pagraIbHBIX BO36y)K,HeHPIfI.

HonyquI/Ie OrpaHWYCHHUA Ha IapaMeTp, xapaKTepmonmI/Ii/i 06paTHLIﬁ MOMCHT aMIUIUTYAbI pAaCIIpCACICHUA Bs- MC30Ha, C
HCIIOJIb30BAHUCM HUMCHOIIMXCS JAHHBIX JJIsA @OpM(l)aKTOpOB c1abbIxX MEePexo10B Bs- me30Ha B (l)OTOH " @-MC30H.

Pacuer IMUPHUHBL O,HHO(i)OTOHHI)IX paauaniMoHHbIX pacnaaoB S- u P-BOIHOBBIX BO36y)KJleHPII7[ YapMOHHUA B paMKax
KOBapI/IaHTHOﬁ MOJ€JIM KBAPKOB U UCCIICTOBAHUEC 3aBUCUMOCTH PE3YJILTATOB OT NapaMETPOB MO ECJIN.

4. Teopus agpoHHOIl MaTepuu Bparyra B.B.
NPH IKCTPEMAJIbHBIX yCJIOBHAX Konomeiines E.E.
Henearko C.H.

JIT® bopaar M., Boponun B.3., Bockpecenckuii J[.H., Banos FO.b., MonTenerpo 1., Hryen Xoanr By,
Hukonbckuit A.B., Poenko A.A., Caurupés A.M., CerueB JI.A., XaceraBa M., XBopoctyxuH A.C., Xo E.,
Herensuuk H.C.

Kpartkasi anHOTAIMSA M HAY4YHOE 000CHOBAHME:

CoBpeMeHHbIE YCKOPUTENN TSKEJIBIX HOHOB IO3BOJIIIOT MCCIIEAOBaTh CBOMCTBA CHIIBHBIX B3aMMOJICHCTBUI 3lE€MEHTAapHBIX
JaCTHII, KOTOPBIE OIMCHIBAIOTCS KBAaHTOBOH XpoMoauHaMukor (KX /) mox Bo3necTBHEM 3KCTPEMATIbHBIX BHEITHUX yCIOBHH.
B gacTHOCTH, O’KHIIAaETCS, YTO KBAPK-TIIIOOHHASI MAaTEPHs, KOTOPast CO3AeTCsl B TAKUX 3KCIICPUMEHTAX, UMEET TEMIIEpaTypy B
HECKOJIBKO COTeH M»>B, 6apHOHHBIN XUMHYECKHI moTeHnuan npumepHo 100 MoB, BHemHee MarauTHOE 10J1e €B ~ 1 ['3B% n
PEIATUBUCTCKOE BpaIICHHUE C YIIIOBOH CKOpOCThIO ~ 10 MaB. Takune ycnoBus cymiecTBeHHBIM 00pa3oM MeHSIOT cBoiicTBa KX /1.
B mpencraBieHHOM NPOEKTE IUIAHUPYETCSl BHIOJIHMTH M3ydeHHe cBOicTB KXJI B 3KCTpeManbHBIX YCIOBHAX C IOMOIIBIO
PELIETOYHOTO MOJCIUPOBAHUA W JAPYTMMH METOJaMH. B YacTHOCTH, IUIAHMPYETCS H3YYWTh BO3ICHCTBHE HEHYJIEBOH
0apHOHHOM MJIOTHOCTH, BBICOKOH TeMIIEpaTypbl, 3HAUUTEIBHOIO BHEUIHEI0 MarHUTHOTO MOJIS, PEJIITHBUCTCKOTO BPALIEHHS
u zp.

OsxugaeMble pe3yJibTAThI 10 3aBePIIEHUH POEKTA:

B mpencrtaBieHHOM NpoeKTe IUIaHHpYeTcsl MpoBecTH u3yudeHue cBoiicTB KXJI mpu HeHyneBoit OGapHOHHON IUIOTHOCTH,
HEHYJIEBOH TeMIepaType U HEHYJIEBOM MAarHUTHOM II0JI€ ¢ IOMOIIBIO PEHIETOYHOI0 MOJAEIUPOBAHNS C MHUMBIM XMMHUYECKHM
MOTEHIINAJIOM, TMHAMHYECKUMH U-, d-, 1 S--KBapKaMH 1 pU3NIeCKON Macce TH-Me30Ha. {JIst MpoBeIeHNs TAKOTO UCCIIEI0BAHMS
OyZIeT WCIoNb30BaHAa HANMCaHHAs Halled TPYNIOW mHporpamma, KOTOpas peaju3yeT HepeloBble CYNEepKOMIBIOTEpHBIE
TEXHOJIOTUH U aJITOPUTMBI.

Oxuaercs, 4To KBapK-TJIIOOHHAS MaTepHs, KOTOpask POKIaeTcs B MPOIECCe COyNapeHuUs TSDKENbIX HOHOB, HE TOJIBKO CHUIIBHO
HAarpera, UCIbITBIBAET BO3JCHCTBUE CUJIIBHOIO MAarHUTHOI'O IIOJS, HO U MMEET HEHYJIEBYIO YIVIOBYHO CKOPOCTb BpalllCHUS.
IloaToMy nns MHTEpHpeTanuu pe3ysibTaTOB SKCIEPUMEHTOB IO COYJIAPEHMIO TSKENIbIX HOHOB BA)KHOM TEOPETUUYECKOM
3a/1a4eil ABJIAECTCS U3Y4YEHHE CBOMCTB BpAllAIOLIEHCs KBapK-TIOOHHOM MaTepuu. B NpencTaBieHHOM NPOEKTE ILIAHUPYETCS
BIIEPBbIC IIPOBECTH U3YyUYEHUE CBOMCTB BPAILAOLIEHCS KBapK-TJIOOHHONM MaTEpUH B PaMKaX PELIETOYHOIO MOJAEIUPOBAHUS.

OpnHolt U3 1enel NpoeKTa SBIISETCS ONpe/IeIeHIe HOBBIX OTPaHUUCHNH HAa ypaBHEHHE COCTOSTHUS SIEPHOM M aApOHHOM MaTepun
B OKCTPEMAaJIbHBIX YCIIOBHUSX, CYHNIECTBYIOIINX B CTOJIKHOBEHHSX TSDKEJIBIX MOHOB M IIEHTPAaX KOMIIAKTHBIX 3Be3l. st 3TOTO
pa3pabaTbIBaeTCs OIMCAaHNE PAaBHOBECHBIX W HE PAaBHOBECHBIX CHJILHO B3aWMOIEHCTBYIONIMX chcTeM. Takne HalmroaeMsle,
KaK PpOXICHUE CTPAHHLBIX U OYapOBAHHBLIX YaCTUIL, HaHpaBHeHHBIfI U DIIANTAYECKUN IIOTOKH, riao0anbHass CIMHOBAS
MOJISIpU3AIMs TUIIEPOHOB M MX B3aMMHBIE KOppelIAUMH OyAyT NpOaHAIM3MPOBAHBI B paMKax TPAHCIOPTHOTO W
TUAPOAVMHAMHYCCKOTO IIOJAXOJ0B M COIIOCTABJICHBI C CYHICCTBYIOIIMMU U 6y)1yHII/IMI/I OKCIICPUMCHTAJIBHBIMU JITAHHBIMHU.
PaznuuHple MCTOYHMKH BO3HUKHOBCHHS CITMHOBOM MoJIApU3al 4acCTHUll, TAaKHUC KaK JIOKaJIbHasd 3aBUXPCHHOCTH CPEIbI,
aKCHAJIBHBIA BUXPEBOI 3((EeKT U AIMEeKTpOMarHUTHOE 110JIe, OYAyT KOJTHMYECTBEHHO COMOCTABICHBI, 1 OYJeT BRIACHEHA UX POJIb
B (hOpMHUPOBAHNH HAOIIIOJAEMOTO TOJIIPU3ALMOHHOTO CUTHAIA.

Teoperndecku OyIeT HccieoBaHA BO3MOXXHOCTh TEPMOJMHAMHYECKOTO OIMCaHWs 00pa3oBaHMs JIETKHX (parMeHTOB U
THIIEPSIEP B CTOJIKHOBEHHSAX TSDKEJBIX HOHOB B paMKax TMJIPOJMHAMHYECKOTO M0X0/a. Y paBHEHHS BS3KOM THIPOIMHAMUKH
C y4eTOM BHYTPEHHHX CIIMHOBBIX M BpalIaTeNbHBIX CTENEHE cBOOOIBI OyayT BBIBEJECHBI M HCCIEIOBAHBI C TOUKU 3PECHUS
s¢dekTuBHOM Teopun nois. bynyT kinaccuduupoBaHbl M M3y4eHBI BO3MOXKHbIE (a30BbIe MpeBpanieHus] B HEPABHOBECHOH U
PaBHOBECHOH SIIEPHOM MaTepHH O] ACHCTBHEM C)KaTHs, HarpeBa, MarHUTHOTO ITOJIA U BpamieHus. HoBele orpanndeHns Ha
YpaBHEHHE COCTOSHHS XOJIOJHOTO SJISPHOTO BEMIECTBA MOTYT OBITH IOJyYeHBI W3 OMHCAHUS Macc, pajnycoB U KPHUBBIX
OCTBIBAHUS HEUTPOHHBIX 3BE3]I.
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AMIIIUTY 61 3JIEMEHTAPHOTO PACCESHMS aJlpOHOB M COOTBETCTBYIOIINE UM IU(PepeHINaTbHbIE CCYCHNUS SIBIISIOTCS BaKHBIMU
KOMITOHEHTAaMH TPaHCIIOPTHBIX Mojzeied. byner pa3paboTaHo MHOrOKaHaJbHOE ONMCAHUE ME30H-O0apHOHHOTO paccestHus B
paMkax o0O0OOIIEHHOTO MOTEHUHUAIBHOTO MOJX0/Ja, OCHOBaHHOrO Ha KupambHoM SU(3)-larpamxkuane c mapameTpam,
MOJIOTHAHHBIMH C MCIIOJIb30BaHUEM JaHHBIX U3 cuMyssinnii KX/I Ha perieTke v 9KCIIepUMEHTANIBHBIX JaHHBIX 10 aJ[pOHHOMY
paccesiHuIo.

OskuaeMble pe3yJibTAThl 10 MPOEKTY B TeKYIeM Toay:

HccnenoBanne 3aBHCHMOCTH Macca-pagiyc Uil HEHTPOHHBIX M THOPHAHBIX 3BE3A. AHAJIN3 YPaBHCHMS COCTOSIHUS Kak B
OTCYTCTBHUE THIIEPOHOB M KBAaPKOB, TaK U MPHU YUIETE THIEPOHN3ANNN 1 BO3MOXKHOCTH HAJIMYHS KBAPKOBOTO Kopa. Pe3ynbrarsl
npearnonaraercs CpaBHEHNE PE3YNIBTATOB C PE3YNbTaTaMH AJIsI yPAaBHEHUH COCTOSIHUSI C CUTMa-CKaJIMPOBAaHHBIMU MacCaMH.

HccnenoBanue 3apspkeHHON MUOHHOM KOHAEHCAMU MPU OJHOBPEMEHHOM JCHCTBHUU BpPALICHUS U MAarHUTHOIO IO INpU
HAJIMYHMH JJIEKTPHUYECKUX U CKATSAPHBIX MOTEHINAIBHBIX SIM U SIEPHOTO BEIIeCTBa. Y YET JIOHIOHOBCKOTO MOMeHTa U 3 dexTa
MeiicHepa. [IpoBeneHre aHAaIOTMK U U3YUYEHUE Pa3IUdMs C TIOBEACHUEM METAUIMYECKUX CBEPXIIPOBOAHUKOB.
BsanmopeiicTBre kaoHa ¢ APYTUMH aApOHAMH 3aMETHO cialee, YeM B3aMMOJEHCTBHE HECTPAHHBIX aJIPOHOB MEXIy COOOI.
Orkppmaercsi, 9TO pacHpesiesleHe KAOHOB B CTOJKHOBCHMAX TSDKENBIX HOHOB 3aMOPAXXMBACTCS PaHbBIIE, YEM y HECTPaHHBIX
anpoHOB. ByeT n3ydeHo BIMsSHUE TAKOTO PAHHETO 3aMOPaKMBAHUS Ha PA3IIMIHbIC HAOIIODaeMBbIE.

Kak 13BecTHO, BOCCTaHOBJIEHUE KUPAILHON CUMMETPUH PUBOAUT K MOJAM(UKAIMAM KAOHOB B TNIOTHOH OapHOHHON MaTepHU.
B 1o xe Bpems Mmarepus, oOpasyrolascsi B PEISITUBUCTCKUX CTOJKHOBEHHSX TSDKENbIX HMOHOB, HE TONBKO (M HE BCEr/a)
0apHOHHO IUIOTHA, HO M COCTOUT W3 IUIOTHOM NMUOHHOM CpPEeAbl, BIMSHHE KOTOPOH IO CHX MOp HE U3y4eHo. byner uzyueHo
BJIMSIHHUE TJIOTHOM MMOHHOW Cpelibl Ha Cpe/loBble MOAN(BHKAINN KAOHOB B PENIITUBUCTCKUX CTOJKHOBEHHUSX TSIKEIIBIX HOHOB.

I'paButanmonsie  GopMm-(pakTopsl agpOHOB CBsI3aHBI € OOOOMIEHHBIMH TAPTOHHBIMH  PACHpPENEICHUAMH — BaXKHBIM
KOMITOHEHTOM TapTOHHOM MOJENH, MPUMEHSIOUIEHCS K KECTKMM IIpoleccaM ¢ ydacTHeM aapoHoB. C Apyroil cTOpoHBI,
JIoMeHHast Mojenb Bakyyma KXJI ommceiBaeT HHM3KOPHEpreTHUecKylo (u3mKy Me30HOB. B pamkax mocnemneil Oyamyt
HCCIIEOBaHbI IPaBUTAIIMOHHBIE (POPM-(aKTOPHI ME30HOB, YTO MTO3BOJIUT HAWTH €€ CBSI3b C MAPTOHHON MOJIEIIBIO.

IIpu u3BieYeHUH CBOMCTB aJPOHHBIX PE30HAHCOB U3 HKCIEPUMEHTAIbHBIX JAHHBIX MCIOJb3YHTCS SMIUPUUYECKUE MOAECIH,
OINUCHIBAEMbIE PA3JIMYHBIMH PEIATUBUCTCKMMHU 00001meHusMu (opmynsl bpelita—BurHepa. Byner wuccrnemoBan ananor
¢dopmyisl Bpeiita—Burnepa juist 1€rknx BeKTOPHBIX ME30HOB B JOMEHHOI Mojenu Bakyyma KX/1.

B pamkax mogemn HYDJET++ Oyzner nmpoaHann3upoBaHa CBSI3b MEXKIy HAOIFOJaeMbIM BEICTPOSHHBIM PACTIONOKECHUEM IIATCH
Ha PEHTTCHOBCKHX IUICHKAaX B SMYJIbCHOHHBIX SKCIIEPUMEHTaX C KOCMHUYECKIMH JIydaMH U CaMOH MPOLeSypoif 0TOopa JacTHIl
¢ Hambosiee BBICOKOW 3HEPrHEH, a TaKKe C COXPAHEHHEM IIONIEPEYHOr0 HMITyJbca. BO3MOXHOE BIMSHHE COXpaHEHHS
MONIEPEYHOr0 UMITYJbca B KaXKAOM COOBITMM NPU CTATHCTHYECKOM MOJEJIBHOM IOJXO0Je OyHeT YYHUTHIBAThCS B BHJE
HEJIOCTAOUIETO MONEPEYHOr0 UMITYJIbCa.

DEHOMECHOJIOTHYECKU aHanmu3 AaHHbIX Pb+Pb mis duykryanuit cymmaproro 3apsina npu sueprusix BAK OyneT npoBesieH B
pamkax moxemn HYDJET++. Oxugaercs, 4T0 MOTUPUKAIHS 3TOW MOACTH ITyTeM SBHOTO BKIFOYCHHS COXPAHEHUS 3apsjia B
CTaTUCTHYECKUN MOJIXO0/] IO3BOJUT BOCIIPOU3BECTH HKCIIEPUMEHTAIbHBIE JAHHBIE.

B pamkax Merona pemieTOYHOTO MOJICTHPOBAaHUSA OYyAYyT HM3YyYeHBI cBoicTBa Bpamatomieiics KXJ ¢ auHAMHYECKUMH
(dbepmuonamu. B yactHOCTH, OyAyT M3y4eHBI IPOCTPAHCTBEHHO HEOIHOPOIHbIC (Da30BbIC MepeXo bl BO Bparmatomieics KX/I.

5. Teopus 3/1eKTPOCIa0bIX B3aUMOeHCTBUI ApOy3oB A.b.
U puznka HeHTPUHO Haymos B.A.

JIT® AxmenoB A., beictpuukuii FO.M., Bosznas V.E., Bonkos M.K., I'epacumoB C.b., [Isopauxos M.C., [leka M.,
Honros A Jl., 3axapoB A.®., 3eikyHoB B.A., Kakopun U.J1., KoBanenko C.I'., Ky3znenos I.A., Ky3emun K.C.,
Hukwurenko A.A., Hukonaes H.H., Hypnaun K., Ocunos A.A., Xoaunr H.JL., lImunr B.

JIAIT  Ilxupmanos [.C.

Kparkas anHoTanus u HaydyHoe 000CHOBaHHe:

CrangapTHas Mozenb (GHM3MKH DSJIEMEHTapHBIX YacTHIl SBISIETCS HauOojee YCIEeIHOH Teopueld (yHIaMEHTaIbHBIX
B3auMoeiicTBuil. HecMOTps Ha MHOTOYHCIIEHHBIE SKCIIEPUMEHTHI 110 ¢ BepU(HKALUH U ITyOOKOe TEOPETHIECKOe N3yUeHHE
€€ CBOWCTB, B 3TOH MOJIeNT OCTaETCcss MHOTO Mpo0iieM, TpeOyIoImUX cBoero pemeHus. Hanmuue Takux mpooieM 3acTaBiisieT Hac
cunTaTh, uTo CTaHIapTHAS MOJEIH ABISETCA NI 3(P(PEeKTUBHON TEOpHEH, T. €. HU3KOIHEPTreTUIECKUM NPUOIIDKeHIEM Ooree
¢byHIamMeHTanpHOH (HU3MYecKo Teopuu. [[ma moncka HOBBIX (H3MUYSCKUX SBICHHH HEOOXOAMMO HWMETh BBICOKOTOYHBIC
MIpeCcKa3aHus, OIydYeHHbIE B paMKax CTaHIapTHOH MojenH. B paMkax mpoeKTa IIaHUPYEeTCs MoMydyaTh TaKue MpeJCKa3aHus
JUTSL YCJIOBUH CYIIECTBYIONINX U OYIyIUX SKCIIEPUMEHTOB Ha kosuakaepax, Bkiodas LHC, FCCee, CEPC, ILC. Boraucnenus
OyAyT NIPOBOIUTHCA C LENBI0 OCYIIECTBIICHHS Mpelnn3noHHoN Bepudukarnuu Crannapraoir Mozgenn (CM) u mowcka TpaHHMI]
MIPUMEHUMOCTH NOCHETHEN.
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HeliTpuHO SABISIOTCS YHUKAJIBHBIM HUCTOYHMKOM MH(opMmanuu o ¢usuke BHe pamMok CraHgapTHoW Moxenu. B wactHOCTH,
HaI&XHO HAOJIIOfaeMble Mepexobl MEXIy PasIMYHbBIMU THIIAMH HEHTPHHO (HEHTpUHHBIMH (ieliBopaMu) yKas3bIBaroT Ha
HapylIeHHe COXPAaHEHHUsS AJIEKTPOHHOTO, MIOOHHOTO M TAOHHOTO KBAaHTOBBIX uucen, uMmeromerocss B CM ¢ Ge3MaccoBbIMU
HelTpuHo. [IpoekT mocBsIIeH Hccaeq0BaHUI0 (PU3UMYECKUX TPOLECCOB C yYacTHEM HEHTPHHO, BKIIOYAIOIIUX dJIEMEHTapHbIE
3KCKJIIO3UBHBIC B3aUMOJCHCTBUS HEUTPUHO C HYKJIOHAMHU U SLAPAMH, IIEPEHOC HEUTPUHO B BEIIECTBE C YYETOM KOI'€PEHTHBIX U
HEYNPYTHUX B3aMMOJICHCTBHN, U3YyUCHUIO aCTPO(YU3NIECKUX M KOCMOIOTHYECKHUX 3P (PEKTOB, HEUTPUHO CBEPXBBICOKHX SHEPTHH
B KOCMHMYECKHX JIydaX, IPOSBICHUI HEHTPUHHBIX OCHMJUIALUI B IEPBHYHOM HYKIEOCHHTE3€, B OKCTPEMAIbHBIX
acTpoU3MIECKUX YCIOBHUSX (B YaCTHOCTH, B OKPECTHOCTH acTPO(GHM3UIECKUX YEPHBIX JIBIP), & TAK XKE B YCKOPUTENBHBIX U
PEaKTOPHBIX 3KCIEpUMEHTaxX. B wacTHOCTH, OyZeT paccMOTpeHa THIIOTE3a O BO3MOXKHOM CYIIECTBOBAHHH CTEPUIBHOTO
HEHTPHUHO, €ro pOJIH B HYKJICOCHHTE3e M (DOPMUPOBAHUN KPYITHOMACIITA0HOH cTpyKTypsl Beenennoit. [Ipenmomnaraercs takxe
U3yveHHe HOBOrO MEXaHM3Ma POXKIEHUS HEHTPMHO CBEPXBBICOKMX SHeprui, Bmioth no 102! sB (UHECR) B mopensx
MOJU(UIIMPOBAaHHON TPAaBUTALMKM B IIPOCTPAHCTBE BBICIIMX H3MEpeHHH. MccienoBaHus, MPOBOAMMBIE B paMKax JaHHOTO
MPOEKTa, MMO3BOJIAT MOJYYUTh OTPAaHUYEHHS] Ha MOJIENM KOMITAaKTHBIX OOBEKTOB, Ha CBOMCTBA YacTUIl (HalpuMep, Ha Maccy
IpaBUTOHA), a TAaK)K€ Ha aJbTEPHATUBHBIC TEOPUU IpaBUTALUH, NPEUIOKEHHBIE B IOCIeqHee BpeMsa. B mocienHue rojsl
MOJTyYeHbI Ha/Ie)KHbIE CBUJICTEILCTBA ACCOLIMAIINY HEUTPUHO BBICOKUX SHEPTHUHU ¢ O1a3apaMu, KOTOPbIE CKOPEe BCETo ABISIOTCS
CBEPXMAaCCHUBHBIMU YEPHBIMH JbIpaMHU, U TOCTPOCHHE COTIACOBAHHBIX MOJIENeH 3TUX SIBIICHUH TaKKe SBISIETCS KpaiHe BaXKHBIM
U CBOEBpEMEHHBIM. BymyT mccienoBaHb KOCMOJIOTHUECKHE M acTpO(pHU3NYECKHE SBICHUS, NMPEACKA3bIBAEMBIE B MOJACIAX
MoOIU(UIMPOBAaHHON TpaBUTALMH. B mepByro odepenp, OyAyT pacCMOTPEHBI CKaSIPHO-TEH30PHBIE MOJAENH TPABUTALUH U
N3y4YeHBI IPOSBICHNUS KBAHTOBO-TIOJIEBBIX 3(p(hEeKTOB, MPEACKAa3bIBAEMBIX B 3THX MOJEIIX.

OskugaeMble pe3yJibTAThI 110 3aBEPIICHUH IIPOEKTA:

VY COBEpIICHCTBOBAaHHE OCHOBHBIX (DCHOMEHOJOTHYECKHX MOZEIEH 3JIEKTPOMAarHUTHBIX (OpM (aKTOPOB HYKIOHOB B
IIPOCTPAHCTBEHHO-MO0OHON M BPEMEHH-TIOI00HOM 0671aCTsIX 0 g2 Ha OCHOBE TIOGATBLHOTO CTATUCTHYECKOTO aHATM3a TAHHBIX
[0 yIPYyrOMY DPACCESHUIO 3JIEKTPOHOB HA BOJOpPOAE U Acirepuu. Peanusanus moneneil B BUAE NPOTPaMMHBIX MOAYJEH
HeifrpuaHoro reHepaTopa GENIE. [IpunoxeHue pe3yabTaToB K pacdeTaM CeUeHHH KBa3UyNnpyroro B3auMo1efiCTBUS HEHTPHUHO
C sIIpaMH B MOJIEIISIX ¢ Oerylei akcuanbHoi Maccoi (M4™") 1 SuSAM*.

Y coBepuIeHCTBOBAaHNE CYNePCKEHIMHTOBOM Monenn SuSAM* ¢ MomuduImupoBaHHONH CKEHIMHTOBOH (hyHKIMEH HAa OCHOBE
I7100aJIBHOTO CTATHCTHYECKOTO aHANIN3a IaHHBIX 110 KBa3HyIIPYTOMY PACCESHHIO SJIEKTPOHOB Ha PA3IMYHBIX SIICPHBIX MUIICHAX
(ot Bomopoma mo ypana). Wmmmemenrarus monenu B reHeparop GENIE. IlpenckazaHust MMITyJIBCHOTO pacHpenelICHUS
HYKJIOHOB B IZIp€ B paMKaX CyIEepPCKEHINHIOBOTO MTOAX0/a.

VYcosepmeHcTBoBanne PK Mojenn pe3oHaHCHOTO HEUTPUHOPOXKACHHS MUOHOB C HCIPABIEHHBIMH BKJIAJaMU B TOJHYIO
aMIUTUTYZy Ha OCHOBE TJI00aJbHOrO CTATUCTUYECKOTO aHajlu3a JaHHBIX [0 POXACHUI0O OJWHOYHBIX IHOHOB BO
B3aUMOJIEHCTBUSAX (aHTH)HEUTPUHO C BOJOpOAOM U JedTepueM. HWmmiementanus wmojenu B reHeparop GENIE.

Pa3paboTka MeTo/Ia pellieHHs] KBAHTOBBIX KWHETHUECKHUX YPABHEHHM, OMUCHIBAIOIINX IEPEHOC MACCHBHBIX HEUTPHUHO BBICOKHX
SHEPrHii B TeTepOreHHbIX (acTpOoU3MUECKHX) CpeJax C YYeTOM CMEHIMBaHHS HEHTPUHO (BKIIOYAs CMEIIMBAHUE C
THIIOTETUYECKUMU CTEPUIIbHBIME COCTOSIHUSIMHU ), X KOT'€PEHTHBIX U HEYIPYTUX B3aUMOJICUCTBHH ¢ BemecTBOM. [Ipunoxenue
TEOPHUH K PacUETy MPOXOXKICHUs CKBO3b COJHIIE HEHTPUHO, TEHEPUPYEMbIX KOCMHUYSCKHMU JTy4aMHu B COJTHEYHOM armochepe
(mpenckazaHue TICTBOPHOTO COCTaBa, YHEPTETHUSCKUX W YIJIOBBIX pacmpenaerneHuii). OIeHKa COOTBETCTBYOMIEro (oHA B
9KCIEPUMEHTAX M0 ACTEKTUPOBAHUIO HEUTPUHO, 00PA3YIOIIUXCS [TPU AHHUTHIISIIMK YaCTHII TCMHOM MaTepHH, TPABUTAIHOHHO
cBsa3anHbIX B COMHIIE.

W3yyeHue BKI1a/ia HEHTPUHO CBEPXBBICOKHUX SHEPTHii, BOBHUKAIOIINX B MHOTOMEPHOIT MOIM(UKAI[K IPABUTAIINH, U CPABHEHHUE
TEOPEeTHUYECKUX OXKHUJIaHUi1 ¢ HabmoieHussMu Ha netektopax Baikal GVD u IceCube.

Beruncienue snexkrpocnalbblX pagMallMOHHBIX IIONPABOK K MpoNEccaM 3JICKTPOH-TIO3UTPOHHON aHHUTWIIIMH, KOTOPBIE
IUTaHUpYyeTCs m3y4yaTh Ha Oyaymux koitaiinepax, Bkimodas FCCee, CEPC m Cymep Yapm-Tay ®abpuky. Co3manue
KOMITBIOTEPHBIX POTPaMM, KOTOPBIE MOTYT OBITh HENOCPEJCTBEHHO MCIOIb30BaHbI I CHMYJIMPOBAHUS U aHAIHM3a JaHHBIX
SKCIIEPUMEHTOB Ha 3THX KOJUIaiaepax.

HpI/IMCHGHI/Ie METOAa MapTOHHBIX pacnpeneﬂeHHix’I, pa3BUTOro B KXZ[, JAJIA OMCAHUA DJICKTPOAMHAMUYCCKUX IIOIIPABOK K
mnponeccam, n3y4yaeMblX B COBPEMCEHHBIX U 6y,£[yHII/IX OKCIICPUMCHTAX B obnactu (bHBI/IKI/I BBICOKHX 3H€pFI/If/‘I.

[TocTpoeHne BBICOKOTOYHBIX TEOPETHYECKHX IpeICKa3aHMi i mporeccoB baba-paccesHus Ha Majble M OOJBIIHE YIJIH,
HCTIONB3YEMBIX [UII MOHUTOPHHTA CBETHMOCTH Ha AJIEKTPOH-TIO3UTPOHHBIX KOJUTaiiaepax.

Amnanuz IMOJYJCTITOHHBIX MHOTOYAaCTUYHBIX MOJ] pacmnaga Tay-JICITOHOB C YYE€TOM B036y)KJIGHHI)IX COCTOSIHUHI ME30HOB B
IIPOMEKYTOYHBIX COCTOAHUAX. HOCTpOCHI/Ie COTJIACOBAHHOM CXEMBI ONMHMCAHHUS TaKHX pacmaaoB U CO3TaHUC KOMHB}OTepHOI\/’I
IIporpaMMmebl JId CUMYJIAIIAN TaKUX ITPOLECCOB.

OsxkugaeMble pe3yJIbTATHI 10 MPOEKTY B TEKyIIeM rOAy:
[Mpenm3uoHHbBIN pacuer u cucTeMarn3anys 3(Q(GEKTOB pagMallMOHHBIX IONPAaBOK B aCUMMETPHIO BIIEpEA-Ha3aJ Iporecca
POXIICHHUS TUIIETITOHOB TP aAPOHHBIX CTOJIKHOBEHUsIX Ha skcriepumenTe CMS LHC B pexxume Run3/HL
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HccnenoBaHue CHMHOBOM acCHUMMETPHUM B IPOLECCAX POXKACHHUS MCEBAOCKAISAPHBIX ME30HOB B MPOTOH-NPOTOHHBIX
CTOJKHOBEHUSX B YCIOBUsX 3kcriepuMeHTa STAR

Brruncienue cedeHuit TOPMO3HOT'O HU3JIYUCHHA W POXKIACHHUA Iap MNPHU HU3KUX DSHCPIUAX B YCIOBHAX, KOTOPLIC 6y,[[yT
HCIOJIB30BATHCS MPU MOJTYUCHUSA MOJIAPU30BAHHOTO ITIO3UTPOHHOTO ITyYKa

OnucaHue ME30HHBIX pacnajoB Tay-JENTOHA U IPOIECCOB POXKICHHS ME30HOB Ha BCTPEUHBIX 3IEKTPOH-MIO3UTPOHHBIX ITyYKax
B Auamna3one 3Heprun 1o 2 B B pamkax U(3)xU(3) monenu Hamby-Mona-Jlazunuo

BbICOKOTOYHBIE BBIYMCIEHUS MAcC JIETKMX KBAapKOB MyTeM (uTHpOBaHMs kBaapatoB Macc ', K'u K°mesonoB k mux
aHAJMTUYECKUM BBIpAKEHHsIM, NoxydeHHbIM B NNLO npubmmkennn 1/N. pasnoxenus

UccnenoBanne Bmusinuss NNLO mompaBok k anomanuu Becca-3ymuHo-ButreHa, 00yCIOBICHHBIX SIBHBIM HapylIeHHEM
kupansHoi SU(3)xSU(3) cumMeTpu, Ha IUPUHBL ABYX(OTOHHBIX PacIajoB IMHOHA U 3Ta-ME30HOB

AHaTUTHYECKHE BBIYMCIICHUS W YUCICHHBIA aHAJIN3 paaualilMOHHBIX MOIMPAaBOK BBICIINX MOPAAKOB K MPOLCCCaM J3JICKTPOH-
HO3I/ITpOHH0171 AHHUTUIIAIUU U MIOOH-3JICKTPOHHOTO pacCesiHUusA B YCIOBHUAX COBPEMCHHLIX U 6yZ[yIlII/IX OKCIICPUMECHTOB.

Brrancnenne Bximaga sHeprun Kasmmupa moneit CTaHAapTHOM MOJENH B IUIOTHOCTH SHEPTHH BCEIICHHOH B KOH()OPMHON
KOCMOJIOTHYECKON MOJIEIH.

HccnenoBanue paccestHUS yIbTPapeNITUBUCTCKUX HEHTPHHO YEPHOW IBIPOH, OKPYKCHHOW 3aMarHMYCHHBIM aKKpPEIMOHHBIM
JIUCKOM.

HccnenoBanue npoOiieMbl HapylleHHs HeaOeneBoil KamuOpOBOYHOW CUMMETPHHU Ul pelleHus ypaBHeHus SHra-Mwica B
PacIIMPSIOLIEMCS IPOCTPAHCTBE C NapaMETPOM OTPULIATEIbHON CKASIPHON KPUBU3HBI.

PacueTnr 6apHOHHOﬁ M JICOTOHHOU ACUMMCTPUU Bcenennoii B IIpoHEeCCe 3axBaTa TAIKCIIBIX HeﬁTpHHO NEPBUIHBIMH YCPHBIMU
AbIpaMU.

OrneHka IMOTOKAa HEUTPUHO YNBTPABBICOKUX SHEPrHil B TIpollecce TeHepaldd KOCMUYECKHX JIydell Ipu pachaje WiH
AHHUTWISILUY CBEPXTSKEIIBIX YaCTULl TEMHOM MaTepUu.

Bo3MOXHOE pOXKICHUE DPENIUKTOBBIX HEUTPUHO (DOTOHAMH NpPH TPaHCHOPMAIMU T'PABUTOHOB B (DOTOHBI B KOCMHUYECKHX
MAarHUTHBIX MOJIAX

Pe3onaHcHAas 3BOIIOLUS IEPEXOI0B MEXKY aKTUBHBIMU U CTEPUIIBHBIMU HEUTPUHO.

OntumMuzanus MK monenn pe3soHaHCHOTO HEWTPUHOPOXKACHHUS OJJMHOYHBIX HOHOB HAa HYKJIOHAX M UMIJIEMEHTAIHs MOJCITH
B HelTpuHHBIN reHepaTtop GENIE.

Ontumuzanys MoJeny Oeryiieil akCHalbHONH MacChl JJIsl OMHMCAHMUSA KBa3HyINpPYToro paccesHUsl HEUTPUHO Ha sIpax.

[MosydeHne orpaHuyYeHUi Ha MapameTphbl ATbTEPHATHBHBIX TEOPUIl IpaBUTAIIMU U3 HAOJIOACHUH TPAEKTOPHUH SPKUX 3BE3Jl B
okpectHoCcTH ["anakruueckoro Llentpa.

I/I3yquI/Ie TPaBUTAIIUOHHOI'O JIMH3UPOBAHUA JII MOJCIIN TAJIaKTHUICCKOT'O HEHTPaA U3 TEMHOU MaTepuu.

HCCJ’IGI[OB&HI/IG TCHEH B OKPECTHOCTAX I'aJIaKTUICCKUX HEHTPOB JIs T'OJIbIX CHHFyJ’IprHOCTCﬁ 1 KPOTOBBIX HOP.

CoTpyaHH4YeCcTBO N0 TeMe:

Crpana win T'opoa Hueruryt Craryc YyacTHUKH
MeKIyHAPOAHAS

opraHu3anys

Bbenapychb T'omens ITTY OOMeH BU3UTaMU ABaksH CJL. + 3 yen.

Bbabuu A.A. + 1 gem.
Jlamkesua B.U. + 4 gen.
TumommmH C.1. + 2 gen.
Yepuuuenko 0.1,
CoBMecTHBIE pabOTHI Apaksan C.JL + 3 uen.

Bbabuu A.A. + 1 e
Jlamkesua B.U. + 4 gen.
TumommmH C.1. + 2 gen.
Yepuanuenxo 0. /1.

ITY OOMeH BU3UTaMH Amnppees B.B. + 2 gen.
Makcumenko H.B. + 1 gen.
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Bonrapus
Benukobpuranus

Benrpus

BreeTHam

I'epmanus

I'penus
Nunua

Wpan
Hcnanus
Uranus
Kanana

Kurait

ITonwma

Munck

Codus
JIusepnynb
Jlonmon
Bynanemr
Xanoit

XOUMMUH
I'amOypr

Hroccenpnopd
Kapncpya

Perencoypr
TroOuHTeH

[oitten
Perumuon
KanpkyrTa
Cynabena
DTTHMagan

Terepan
I'panana
Heamnounp
ITuza
Kopuep-bpyxk
I'yanuxoy
Jlanpuxoy
Tlexun
Xatiikoy

Kartorune
Kpakos

OtBouk (CBepk)

Nd HAHB

HUN AIIBI'Y

OUDAN-Cocust HAHB

INRNE BAS
VYH-T

Imperial College
ELTE

IOP VAST

VNUHCM
VH-T

HHU
KIT

UR
VH-T

DESY
UoC
IACS
CUO
Amrita

IPM
VH-T
UGR

INFN
INFN
MUN

SYSU
IMP CAS
IHEP CAS
HNU

[N

INP PAS
NCBJ
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CoBMecTHBIE pabOTHI
OOMeH BU3UTaMH
CoBMecTHBIE pabOTHI

OOMeH BU3ATaMU
CoBMecTHBIEC PabOTHI
OOMeH BU3HTaMU

CoBMecTHBIC PabOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
Cornaniesue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CornamieHue
CoBMecTHBIE pabOTHI
Cornaniesue

CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI

Cornaniesue
CoBMmecTHBIE PaOOTHI
OOMeH BU3UTaMU
CoBmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
OOMeH BU3UTaMH

Amngpees B.B. + 2 gen.

Makcnmenko H.B. + 1 gen.

Kypoukun 10.A.
Penpxos B.M. + 3 gen.
Kypouxun FO.A.
PenvkoB B.M. + 3 gen.
Wnbuues A.H.
Nneuues A.H.
Tanbmckuit M.B.
[Taopos B.A.
Tanbmckuit M.B.
[MManopos B.A.
bakanos /l.
Amnppeonynoc K.
Macaku Xopu
Kapxksitnen T.
By Xoa buns

Xa Txanp XyHr
Tpan LI.T.
Besyrinos M.A.
Bepetun O.J1.
Kuaune B.

Mok C.

[Hunnep C.
ITukensuep A.O.
Menbuaukos K.
Bepetun O.JI.
JIrooosunxkwii B.E.
®orenb3anr B.
Puman C. + 1 gen.
Koycsoc C.

Poit Cypos

T'opait M.
Joxioru Jlakmmu OIT
Jlakmvu [Ix. Hamk
Ipunkant B.
Asmsu K.
T'oxapumyp M.
Amapo 2.C.

Cumo U.P.
Canropemu O.
Xenpukccon .
Bbapkanosa C.
Anexceesc A.T.
3oy JI.

Wxan I1.

Kamur I1.

Ce SL.IL.

Yen. X.

Manku Pyan + | gen.
Konr XK.C.

I'mysa S1.

Bomnc 3.
[MumanoBckuid JI.



Ioptyranus

Poccus

CepbOus

CrnoBakus

CIOA
Dunnauausa
OpaHuus
Xopsarus

Yunan

IBernus

Koumbpa
BnaguBocTok
JyOna
Hpkyrck
Mocksa

Mockaa, Tpourix
HoBocubupck

IIpotBHHO

UepHorosioBka
Bbenrpan

Bparucnasa

Vsiiko
XenbCUHKU
TTapmx

Cakie
3arpeb

Apuka
CaHTBITO
CTOKT0JIEM

ucC

JABOY

Toc. yu-t "IyoHa"
ury

HJCTY CO PAH
UTH®

HUWAD® MI'Y
VAU PAH

MAd CO PAH
HI'Y

NDOBD

UT® PAH
AOB

INS "VINCA"

CU
IP SAS

BU
HIP
ENS
UPMC
IRFU
RBI

UTA

UNAB CTEPP
KTH
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CoBMecTHBIE pabOTHI

CoBMecTHBIEC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
OOMeH BU3UTAMU

CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBMecTHBIC paOOTHI
CoBMecTHBIC paOOTHI

CoBMecTHBIE PabOTHI

CoBMecTHBIC paOOTHI
CoBMecTHBIC paOOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

binn A X.

Xumep b. + 3 wen.
TI'epacumentox H.B.
loit B.A.

MomnouxoB A.B.
ApbGy3zoBa E.B.
bynues H.M.
Pamxa6os A.E. + 1 e
Bbopxk JI.B.
IInatonoBa M.
Kupnuanaukos /.

JIn P.H.

Bonpaps A.E.
Honros A .
Kpasuenko E.A.
ITanacenko JI.A.
TTo3nusaxos H.A.
Pynenko A.C.
Bopnsakos B.I'.
Kynpos ULE.

Poranes P.H.
Beprenec C.H. + 2 gen.
Mosanosuu I1.
ITonosuu JI.

Bbopxka B.

Bopxka /1.

MopanoBuu 3.
JyOHnakoBa A.3.
HyO6nuuka C. + 5 ver.
JlunTait A.

Bopa b.®.J1.

Yury K.

Kapp XK.O.

Tebep C.
Tomaszu-I'ycrapdcon 3.
Antunun O.
ITanononoyc I1.

Asina 11.

3amopa-Caa /1.
Buxonen C.



01-3-1136-2019

Teopml SIEPHBIX CUCTEM

PykoBoauTtenn TemMbl: Anronenko H.B.
IxuoeB A.A.
Epmos C.H.

YyacTByOlIHe CTPAHbI H MeKAYHAPOIHbIE OPraHU3aIUN:

Amxup, Apmenust, benapycs, benbrust, bonrapus, bpaswnus, Benukob6puranus, Benrpus, ['epmanus, ['penus, Eruner, Uaans,
Wpan, Ucnanus, Uranus, Kazaxcran, Kurait, JlutBa, Mekcuka, Hopserus, ITonpma, Peciyonmka Kopes, Poccus, Pymbiaus,
Cep6us, CioBakus, CILIA, Y306ekucran, ®panmus, Uexus, [senus, FOAP, Smonws.

H3yuaemas nmpodieMa H OCHOBHASI LeJIb MCCIIETOBAHUIA:

B pamMkax TeMmblI MpeaNoIaracTCs UCCICOBAHUE U PEIICHUE aKTYAIbHBIX MPOOJieM (QU3UKHU sIipa, CUCTEM MAJIOrO YHCia Tel,
PENIATUBUCTCKOM snepHON (u3MKH, snepHOW acTpo(U3MKKM M HETHMHEHHBIX KBAaHTOBBIX MpoleccoB. McciemoBanus OymyT
CKOOPAMHHUPOBAHBI C IPOrPaMMaMH pabOT Ha IKCIICPUMECHTAIBHBIX YCTAHOBKAX, UCIIOJIB3YIONIMX BEICOKOMHTCHCUBHBIC TYYKH
CTaOHMJIBHBIX W/WITY PaJJMoaKTUBHBIX siiep npexae Bcero B OUSIU (SHE-¢pabpuka, ACCULINA-2), Ho Takxe u B mupe (FAIR,
ISOL ycranoeku, SPES, SPIRAL2, FRIB, RAON, HIAF, iThemba LABS, ELI-NP). HccrnenoBanusi CTOIKHOBCHUHN TSKEIBIX
MOHOB BBICOKHMX OJHEPIMHA W SBJICHHS IIBETOBOH MPO3pavyHOCTH OyAyT cBs3aHbl ¢ mnpoektoM NICA. IInanupyrorcs
IIIPOKOMACIITa0OHBIE HCCIEIOBAHUA CTPYKTYPBI SK30THUSCKUX fANEp, OJUHAMHUKH SACPHBIX PEaKIfid, CBOMCTB U CIOCOOOB
MONYYCHHST CBEPXTSDKEINBIX sAep. 3amada COCTOMUT B TOM, YTOOBI BKIIFOYHTH B AMHAMHUKY SOPO-SACPHOTO B3aMMOACHCTBHSA
UCCHIIAIINIO B TUPPY3HUI0 U COXPAHUTH CYITHOCTh KBAHTOBOW MHOTOYACTHIHOHN MPUPOIBI CTANKUBAIONINXCS saep. V3ydenue
CHCTEM C MaJIBIM YHCIIOM YacTHUI] HEOOXOIUMO TAKXKE C IENTBI0 OMICaHU PE30HAHCHBIX MIPOIICCCOB B AIepHON pr3uKe 1 hu3nKe
BBICOKMX JSHepruil. I[IpencTaBisiioT HWHTEpeC WCCICIOBAHHUA HEIMHEHHBIX KBAaHTOBBIX IIPOIECCOB B OYEHb CHIIBHBIX
MOJIAPU30BAHHBIX AIEKTPOMATHUTHBIX TMOJISAX, KOTOPBIE JOCTUTAIOTCS B KOPOTKUX BBICOKOUACTOTHBIX JIA3€PHBIX UMITYJIbCAX.

IIpoekTsl 110 TEME:

HaumeHoBaHue MpoeKTa PykoBoauTenun npoexra HIn¢gp npoekra
1. MuKpoCKONMYECKHUE MOJEIH ISt JlxnoeB A A. 01-3-1136-1-2024/2028
9K30THYECKUX SACP U AACPHON
actpom3uku
2. HuskosHeprernyeckas sijepHas JUHAMHKA Epwos C.H. 01-3-1136-2-2024/2028
Y CBOMCTBA SIAEPHBIX CUCTEM Apamsu I'.T.
3. KBaHTOBBEIE CHCTEMBI HECKOJILKHUX YaCTHI] MotoBuios A.K. 01-3-1136-3-2024/2028
Menexuk B.C.
4. PenstuBucTCcKas siiepHasi JTMHAMUKa Bonpapenko C.I. 01-3-1136-4-2024/2028
Y HeJIMHEHHbIE KBAaHTOBBIE NTPOLIECCHI Jlapuonos A.b.
IIpoexTni:
HaumeHnoBaHue npoexTa PykoBoauTe/ i NpoeKTa
Jlabopatopuss  OTBETCTBEHHBIE OT JIAOOPATOPUH
1. Mukpockonnyeckue MoJaeJu J:xknoeB A.A.
JJIs1 DK30THYECKUX sijIep U siiepHOii
acTpoPU3UKHU

JIT®  ApcenseB H.H., Bansoynes E b., bop3os U.H., Bnosun A.., Bumnaesckwuii [1.1., Taner X.I'., Ky3emun B.A.,
Mainos JI.A., Mapnsi6an M.A., Monoanosa 1.B., Hecrepenko B.O., Ceeproxun A.I1., Ctparan I'.

Kparkasi anHOoTanNs M HAy4YHOE 000CHOBAHHE:

[TpoekT nocpsiieH pereHnto GyHIaMeHTaIbHON 3ajaul COBPEMEHHOH sIJIEpPHOH (PU3MKH — pa3paboTKe M COBEPILICHCTBOBAHUIO
CaMOCOTJIACOBAHHOTO MHKPOCKOITMYECKOT0 TOAXO0Ja K ONHCAHHWIO CTPYKTYPhI OCHOBHOTO M BO30YXIIEHHBIX COCTOSHHM
9K30THYECKHUX M CBEPXTSDKENBIX aTOMHBIX SEp, a TAKXKE MPEJICKA3aHUIO UX PACTaIHBIX CBOUCTB. Takoi moaxo Heo0XoamuM, ¢
OJTHOW CTOPOHBI, JJIS1 COCTABJICHUS HAYIHOW IIPOTPaMMBI COBPEMEHHBIX ycKopHuTenen Tspkenbix noHoB (SHE-Factory 8 OV,
SPIRAL2 B GANIL, FAIR B GSI, RIBF B RIKEN) n naTepnperannuy noiy4aeMbIX Ha HAX pe3yasTaToB. C Ipyroil CTOpOHEI,
MOTPEOHOCTH B HAZEC)KHBIX TEOPETHIECKUX SIIEPHBIX JaHHBIX aKTyallbHA W JJIS MOACIHPOBAHUS PA3IIMYHBIX aCTPOPH3NIECKIX
IIPOLIECCOB.
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Hcnons3yemsblii B pamkax [Ipoekra caMmocorinacoBaHHBIH MUKPOCKOITMYECKHUH IOAXO0/ K OIIMCAaHNIO OCHOBHBIX U BO30YKICHHBIX
SICPHBIX COCTOSIHWH OCHOBaH Ha oObeAMHEHMH MeTona (yHKuMOHana miuoTHoctd SHepruu (PIID) m KBazuyacTU4HO-
¢ononnoit momenu sapa (KOMS). Meron PIID xopomo 3apekoMeHaoBal ceds B TJIO0AJIbHBIX pacdyérax sIepHBIX
XapaKTepUCTUK U B HCIIOJIb30BAHWM TMOJYYEHHBIX Ha €ro OCHOBE MAaHHBIX B acTpPO(U3NYECKOM MOJEIHPOBAHHU.
Hcnonb3oBaHue CBSI3U NMPOCTHIX U CIOXKHBIX KOHurypanuii B pamkax KOMSI Ha ceromHsmHNN 1€Hb SBISETCS NPAKTHYECKH
€ANHCTBECHHBIM CIIOCOOOM ITO3BOJISIIOIINM BBIMTH 32 paMKa TapMOHHYECKOTO HMPHONMKEHHS C HCIIOJIb30BAHHEM OOJBIIOTO
KOH()MTypallMOHHOTO NTPOCTPAHCTBA HE Hapymas npuHnun [laymn.

OxuaeMble pe3yIbTAThI 110 3aBEPIIEHUH MPOEKTA:
Okcrpanonsanus Gopmel U mapamerpoB @IID 3a mpenensl monwHbI cTadmIbHOCTH. Ocoboe BHHMaHHE OyneT yIeleHO
N30BEKTOPHBIM CBOICTBAaM, HI'PAIOIIMM PEIIAIOIIYIO POJIb B SAPAX ¢ OOJBIIONH HEHTPOH-IPOTOHHON aCUMMETpHEH.

C ucnonp30BaHNeM enuHOro Habopa napamerpoB OI1D OyzneT npoBeneHO McCIeA0BaHNE BIMSIHUS B3aMMOAEHCTBUS IPOCTHIX
U CJIOKHBIX KOH(UTypanuii Ha CBOMCTBA 3apJ0BO-HEUTPAIEHBIX U 3apsI0BO-00MEHHBIX SIIEPHBIX BO30YKICHUH C yUETOM UX
PE30HAHCHOM CTPYKTYPBI, a TAK)KE HA PaclaJHbIe XapaKTEPUCTHKU sIJIEp Ha TPaHHULE CTAOMIBHOCTH.

Pazpaborannpie camocoriacoBanHele MeTonel DIID OyayT mnpuMeHATBCS K M3yYCHHIO OeTa-pacmaga B KOHTEKCTE
acTpo(U3MIECKOTO I-IpoLiecca U CIa0bIX SAEPHBIX PEaKIMi ¢ HATPETBIMU SAPAMHU B PA3IUIHBIX aCTPOGHU3HIECKUX CIEHAPHIAX
(B3pBIBBI CBEPXHOBBIX, 3BE€3/IHBII HYKJICOCUHTE3 1 00pa30BaHUE HEHTPUHO).

[penckazanue anbGha-CreKTPOB CBEPXTSHKEIBIX sACp Ui IUIAHUPOBAaHHUS OYIYIIMX ASKCICPUMEHTOB. 3yueHue anbda-
pacnaoB U3 U30MEPHBIX COCTOSIHUM, a TAK)KE IEJICHUS U3 3TUX COCTOSIHUI.

C 1enpio M3y4eHHs KOHKYPEHIIMH PAa3IMYHbIX MOJ paJfOaKTHBHOTO paclaia CBEPXTSDKENBIX slep AN HUX OyayT
OCYILECTBIICHBI PACYEThl BPeMEH JKU3HU OTHOCHTENBHO 3aXBara OpOWTAaNbHBIX 3JIEKTPOHOB M f' pacmaga ¢ y4eroM BKIaja
MIEpEeX0/I0B IIEPBOTO NOPS/KA 3aMpeTa M BIUSHUA SACPHON HedopMalivn.

W3yuyeHue 3BONIONMY Maru4eCKUX 4YUCEN B 3aBUCUMOCTU OT COOTHOIICHHUS HEUTPOHOB M IPOTOHOB B SIAPE U NpEACKa3aHue
HOBBIX SIJIEP C 3aMKHYTBIMH (1101)000I09KaMK BOJIM3M TPaHKIL IPOTOHHOM U HEHTPOHHOW CTAaOMIIBHOCTH.

Brrsacaenue PO TCH30PHOT'O BSaHMOHeﬁCTBHﬂ B OIIMCaHUHA Cbpal“MeHTaI_II/II/I TraMOB-TCJIJICPOBCKOI'O pE€30HAaHCA U 6eTa-pacr1a;[a
9K30THUYCCKUX AAECP.

HccnenoBanue B3aMMOJICHCTBHS HEHTPUHO C BELIECTBOM, BAYKHOTO JUISl PA3IMYHBIX aCTPO(U3UUECKHUX SIBICHUI: B3PBIBBI
CBEPXHOBBIX, CIIMSIHUE HEUTPOHHBIX 3B€3] U T.[. BBISICHEHHE pOJIM HEYNIPYTOro PACCEsHUS HEUTPUHO Ha SApax U MarHUTHOIO
TI0JIs B IIPOLECCE TEPMATIU3ALMHA HEUTPHUHO.

HpOBeZ[eHI/Ie paC‘IéTOB paanycCoB pacnpeACJICHUsA 3apsgaa U MATCpun Ui JJIMHHBIX H30TOIMWYCCKUX HENOYCK, BKIIHOYasA
I[e(I)OpMI/IpOBaHHLIG sapa. TeOpeTI/I‘{eCKI/Iﬁ aHaJIn3 U30TOMUYCCKOI'O MMOBEACHUS paANyCOB U Ha6J'IIOI[a€MBIX aHOMaJINH.

OsxuaeMble pe3yJabTAaThl 0 MPOEKTY B TeKYyIEM Toy:
AHanu3 B3aMMOCBSI3M MMTMU U TOpouIaibHbIX E1 BO30YXAeHUI B paMKax MPHOIIMKEHMsT Xa0THYecKuX (a3 ¢ cuitamu CkupMa.

[Touck nposiBneHuit ToponnansHoii E1 Moapl B peakiuu (e,e’g).
[Ipencka3anre mapHBIX BHOPAINI B U30TOTIAX HOOCIHS.

Wzyduenne I'urantckoro JunonsHoro Pe3oHaHca M COMyTCTBYIOIIMX KOJUIEKTUBHBIX CITUHOBBIX M2 (K* = 07, 17) cocTosiHMH B
paMKkax MeTozia MOMeHTOB (yHKIMK BurHepa: pacueT sHepruil Bo30YK/JICHUS U MPUBEACHHBIX BEPOSTHOCTEH NEPEXOI0B.

Awnanu3 BkiIaga AByX(OHOHHBIX KOH(GUrypaluii B JOPMUPOBAHHH CIIMH-ITUIIOIBHOTO PE30HAHCA.

Brrancenue ckopocteld 0OBIYHOTO 3aXBaTa MIOOHOB UYETHBIMH HM30TOIIAMH CEJICHA M Oapws B CBS3H C HKCICPUMCHTAMH,
nposoaumbiMu B JIAIT OMSN.

HCCHC}IOBaHI/Ie HH3KOJIC)KAINX KOJIJICKTUBHBIX COCTOSIHUH B HeﬁTpOHHO-H36BITOqHBIX m3oTonax Ge.

HccnenoBanne HHU3KONEXKAMIMX KOJJIGKTUBHBIX BO30YKA€HMH B 00NacTH aKTHHWAOB B pPaMKaX MHKPOCKOIHYECKOH
o0osoudeuHoit Bepcuu Mojienu bopa-Motrenbcona.

Usyuenne EC/B' pacnasa cBepXTsHKENBIX S/IEP € YIETOM BKJIAIa 3aMPEIICHHBIX TIEPEX0/I0B.
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2. Hwusko3Heprerndeckasi siepHas Epmos C.H.
JUHAMHKA M CBOWCTBA S/IEPHBIX Anpamsan I'.T'.
CHCTEM

JIT®  Anmomume D.X., AuapeeB A.B., Autonenko H.B., be3bax A. H., Jlxxonoc P. B., Kanannapos I1LA.,
Mapnsi6an E.B., Hasmutaunos P. I'., Hacupos A K., [lamka X., Paxmatunexan A., Poros U.C., Capresu B.B.,
IIneitgman T.M., lllyneruna H.b.

JIMT  byma f., Huxonos D.I".
JSIP IIstxoB HO.B.

KpaTkasi aHHOTalMsA M HAYYHOE 000CHOBaHHe:

Iens mpoekTa — N3ydeHNE BAKHBIX JMHAMUYECKHUX SACPHBIX IPOIIECCOB, TAKUX KaK CIUSTHNE, KBa3U/IEICHNE, MHOTOHYKIIOHHBIC
nepesiauy, 3axBar U pas3Bai. MccienoBaHus OKOIOMOPOTOBBIX 3G PEKTOB TPEOYIOT SAUHOTO OMMCAHUSA AACPHOH CTPYKTYDHI U
peaknuii. [IppoputeToM OyzmeT pa3paboTKa KIaCTEPHBIX MOJEIEH, KOTOPBIE MTO3BOJISAT 0 HOBOMY B3IVITHYTh HA OCOOCHHOCTH
CTPYKTYPBHI siiep B BO30Y)KIEHHBIX COCTOSTHMSX. [ImaHupyeTcs nanpHeliee pa3BUTHE MOJTHOCTHIO KBAHTOBOW MOJIENIN pachajia
cnabocBA3aHHBIX  s7ep. MUKpPOCKONMYECKHE TPaHCIOPTHhIE KOI(D(GUIMEHTH M SAPO-SJCpPHBIH IMOTEHIWal OyayT
UCIIONIb30BaHbI B MOJIEIIH JABOMHOM SIIEPHOIM CUCTEMBI JUIsl ONMCAHUSAMHAMUKHY CIIMSHUS ep.

Crenyer AeTanbHO MU3YUHTH BIMSHUE CPElbl HA CKOPOCTh acTPOGHU3MUYECKUX Peaknuil. ITo TpeOyeT AalbHEHIIero pa3BuTHA
TEOPHH OTKPBITHIX KBAaHTOBBIX cucTeM. HeoOXxommmo paccMOTpeTh HHM3KO3HEPTeTHUYECKHE TUITOJIBHBIE BO30YXKICHHS,
MIPEATION0KUTEIBHO UTPAIOIINE 3AMETHYIO POJIb B 3BE€3JHOM HYKJICOCHHTE3E.

W3yyeHue siiepHBIX CBOWCTB B 3aBUCUMOCTHU OT SHEPTrUH BO30YKIACHUS HEOOXOIUMO JUIsl BEISIBICHUS 3P (EKTOB, BEIXOAAIINX
3a paMKH{ ONMCAHUsI CPEITHETO MoJisl. B HarpeThix sipax NOBEPXHOCTh MOTEHIMAIBLHON YHEPIUM U3MEHIETCSl TAKUM 00pa3oM,
YTO BBICOTA Oapbepa JeJIeHUs ISl CBEPXTSDKEINBIX siiep yMeHbliaeTcs. [loaTomMy n3zydeHue 3aTyxaHus 000JI04eYHbIX S3(PPEKTOB
C POCTOM 3HEpruu Bo30YKIEHHS BaXKHO JUIsl OLICHKU CTaOMIIBHOCTH BO30Y KICHHBIX TSDKEIBIX SIACP.

Wzydenne o6pa3oBaHUs CBEPXTSDKENBIX coequHeHnH ¢ Z=119 u 120 B peakIusx CIUSHUS TOJDKHO OBITH IIPOJOKEHO HA OCHOBE
MHUKPOCKOIIMYECKOTO pacCMOTpeHus. by IyT Taxke paccMOTpeHbI 0COOCHHOCTH KBa3HJCICHNS, KOHKYPUPYIOLIETO C TIOJHBIM
ciusiHueM. Paccumransbele pacnpeneneHus mo Macce M TKE mpomyKkToB KBasuueneHHs MIaHUPYETCS CPaBHUTH C
pacIpeaeneHIAMH IPOAYKTOB AeeHus. HOBBIE H30TOIIBI TSHKEIBIX sIZIep, KOTOPhIE HEBO3MOKHO ITOJIyYHTh B PEAKIHAX ITOJTHOTO
CIUAHUS, MOTYT OBITh IOJTydeHBI B peakiusx nepepadu. [1o3ToMy HEOOXOIUMO YIIydIICHHE TEOPETUYECKOTO aHaJh3a ITHX
peakLuii, BKJIIOYEHHE MepeAayd KJIACTEPOB MPU ONMCAHWM MeXaHu3Ma peakiui. J[oJDKHO OBITh NMPOJODKEHO H3y4YeHHUE
00pa30BaHUsI HOBBIX M30TOIOB CBEPXTSDKENBIX SAEp B KaHAJaX HCIAPEHUS 3apsHKEHHBIX YacTHI, YTOOBl HaWTH Hambolee
TOJIXO/ISIIIME PeaKIMy Jyist Oy IyHINX IKCIIEPUMEHTOB.

HpePIMyH.[eCTBOM KJIIACTCPHOTO IMOAXOJa SABJIACTCA OAHOBPEMCHHOC OIIMCAHUE O-pacnaga W CHOHTAHHOIO JACJICHUSA U3
OCHOBHOTI'O COCTOSAHHS KAaK Y€THO-YCTHBIX, TaK U YCTHO-HCYCTHBIX SAJACP € OAHUM U TCM KE Ha60pOM napaMeTpoB. B stom xe
noAxoAeC CJICAYCT M3Y4YUThb ACJICHUC M3 U30MCPHBIX COCTOSIHUH U BBIHYKJACHHOC [JICJICHHUC. B ClIydyac YyCIICHIHOI'O ONMCAaHUA
OKCIICPUMCHTAJIbHBIX JaHHBIX MOXXHO 6yz[eT NMO-HOBOMY B3IJIAHYTb Ha IMPOLECC ACIICHUS.

OxuaaeMble pe3yJabTaThl 110 3aBEPIIEHUH MPOEKTA:
CO3I[3.HI/Ie HOBBIX TEOPETHUYCCKUX MOAXOOAO0B H MO}IeJ’Ieﬁ U OIMMUCAaHUuA W IPCJACKa3aHuA CBOMCTB HECTAOMIIBLHBIX A0€p u
OK30TUYCCKUX ANCPHBIX CUCTEM, UX IIPUMCHCHUEC B aCTpO(bI/I?:I/I‘-IeCKI/IX 3aJavax.

OOBsACHEHHE MEXaHU3MOB pCaKI_[I/Iﬁ AAC€p € HaCTULlaMU U S JIpaMU B IIMPOKOM JAHAIIa30HE SHGPFI/II\/’I.

YTOo4YHEHUE rpaHUIl TPOTOHHOW W HEHTPOHHOW CTaOWIBHOCTH snep. [loMcKk 3aMKHYTOW IPOTOHHOW OOOJNOYKH TMOCHe
Pb. Pa3paboTtka MeToa onpeieneHus ONTHUMAIbHBIX PEaKInil IS TOJyYeHHs ONIPEAEIeHHOTO H30TOMa.

HccrnenoBanne IUHAMUKY CIHSHAA U eseHus. OnpeneneHne HaOmo1aeMbIX A1 pa3/Ie/IeH s KaHAJIOB CIUSHIS U ICTICHUS.
HccnenoBanne BIUSTHUS OKPY’KaroLeH cpeibl Ha acTpOPU3NIECKUE PEAKIIUH.

I/I3y‘lCHI/I€ HN3MCHCHUSA CTPYKTYPHI A/pa B 3aBUCUMOCTU OT TEMIEPATYPhl U YIJIOBOI'O MOMEHTA; POJIN KIIACTCPHBIX cTeneHe
CBO60}ILI B AJICPHBIX BOS6y)K]1€HI/I${X; CBOMCTB CBEPXTKEIIBIX AOCP.

I/ICCIIC}IOBaHI/Ie CBOICTB HECTAOMIIBHBIX AACPHBIX CUCTEM, BOBMOKHOCTHU MHOFOHeﬁTpOHHOFO PaauoOaKTUBHOTO pacmaaa.

OsxkugaeMble pe3yJIbTAThI 10 IPOEKTY B TEKYIIeM roay:
HccnenoBanre CTPYKTYphl CBEPXTSKENBIX /1€, MPUHAIEKAIIMX LENoUKe anbpa-pacnana 2*$Me.

HccnenoBanne moreHnuansHON moBepxHocTh cBepxTspkensix saep (Th, Fm, Hs) B 3aBucumoctu oT TemmepaTypbl Ipu
Pa3IUYIHBIX AeOpPMAIISIX CHCTEMEI.
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Hccnenosanue napameTpoB IUIOTHOCTH ypoBHeH cBepxTspkensix siep (Th, Fm, Hs).
OreHKa BepOSTHOCTH AMICCHN HEUTPOHOB U3 cBepXTsokenbIx ssaep (Th, Fm, Hs).

Pa3zpaboTka MeToja ONMCAHUA CIMHOBOIO pACIIPEENCHHs, M3BICUEHHOIO M3 M3MEPEHHOM TaMMa MHOXKECTBEHHOCTH B
KOppEJIAIUK ¢ 00pa30BaHUEM OCTATKOB MCIApeHus, B peakuuax '°O+2%8Pb, 180+206Sm, 160+1>*Sm u 32S+'%4Sm.

HccnenoBanre Gpu3n4ecKux NPUYUH OTCYTCTBUS BBIXO/a IIPOITYKTOB KBAa3HICICHUS IIPH CTOJKHOBEHHSIX TSDKEJIBIX HOHOB MPU
SHEPTHSX BhIIIE KyJIOHOBCKOTO Oapbepa.

I/ICCHC,HOBEIHI/IC TMIPOABJICHUA MEXaHN3Ma MHOTOHYKJIOHHBIX II€pE€aav B pECAKOUAX ITOJHOTO CIMSAHUSA AACP NP CTOJIKHOBEHUAX
TAXKCIIBIX HOHOB.

Hpez[cxa3aH1/Ie TOHKOM CTPYKTYPhbI aﬂb(l)a-paCHa)IOB CBECPXTSIKEIIBIX AA€P, YTO MMO3BOJIUT IMMOJTYUUTH I/IH(l)OpMaIII/IIO 0 HMKaMIIHIX
BO36y)K[[eHHI>IX COCTOSAAHUAX JaHHBIX SAMCP.

OOBsICHEHHE SKCTIEPUMEHTAIFHO HAOII0JaEMOT0 OTCYTCTBHS KOPPEISIINI MEKAY yTIIOBBIMA MOMEHTaMH OCKOJIKOB JICIICHUS B
paMKax KBaHTOBOMEXAHWYECKOTO aHAIM3a YIJIOBBIX KoJIeOaHUI B TOUKE pa3phIBa.

HccnenoBanue M30CIHMHOBOM 3aBHCUMOCTH OTHOIICHUM nmapaMeTpoB IJIOTHOCTU ypOBHeﬁ B pa3jiIMdHBIX KaHajlaX pacraja
CBEPXTSKEIIBIX AOCP.

Pacuer cBOHCTB IPOJYKTOB CIIOHTAHHOTO JIEJICHHS TPAaHC(HEPMHEBBIX SIEP C yUETOM 3BOJIOIMN IBOWHOH SIEPHOIT CHCTEMBI K
Touke. PaspeiBa.

Pacuer Bbixosia GoTosaepHbix peakimii 2?Bi(y,xn) u 2*Bi(y,pxn) ¥ aHaIU3 POJIM MPEIPABHOBECHONH SMUCCHH HYKJIOHOB B 3THX
PEaKIHsAX.

OmnucaHue SMHUCCUU KJIaCTCPOB B MOJIAPHOM U NEPIICHAUKYJIAPHOM HallpaBJICHUAX B ITpoLeccax TpOﬁHOI‘O JCICHUA .

[Tpumenenne npuOIIKEHNS «0Opa3oBaHME-pacial» B paMKax MOJETH JBOWHON SAEpPHOI CHCTEMBI AJIsl pacdyeTa CedeHMH
CHHTE3a CBEPXTSDKEJIBIX JJIEMEHTOB.

W3yuyeHne 3aBUCHMOCTH TOHKOH CTPYKTYpPHI ajib(ha-pacrana 4eTHO-YETHBIX siJiep aKTHHHIIOB.

Pacuer crekTpockonuueckux (akTopoB anb(a-pacmaza Ha OCHOBE MOJENN IBOMHOM SIEpPHOH CHCTEMBI, C Y4eTOM
OTHOCHTEJIFHOTO JIBIKEHNUS anb()a-qyacTUIEI U JOYEPHETO S/pa.

AHanu3s cBoicTB HusKonexkamux 2 Bo36yxaenuii B uzoromax *-38Ge.

Pacuer noBepxHOCTEM MOTEHIIMATBHOM SHEPTUU U MAaCCOBBIX TAPaMETPOB B paMKaXx PEISTUBUCTCKON MOJIENN CPEIHETO MOJIs C
Pa3HBIMU MapaMeTpu3ausIMy (yHKIIMOHAJA JIOTHOCTH YHEPTUH.

BrluncieHne peanucTHieckuX (YHKIMH TpoduIs M CHEeKTPOB MUCCHH 4eThIpeX HykiIoHoB B peakimu “H(*He, He)'H --
> 3H+4n

3. KBaHTOBBIE CHCTEeMbI HECKOJIbKHX MotoBuios A.K.
YACTHIL Meaexuk B.C.

JIT®  Bamuwonaa A., Bunuukwuit C.1., Jxxanceiito /1., Eropos M.B., Kosans E.A., Konranosa E.A., Kougparses B.H.,
Mansix A.B., ITono 10.B., Pakutsauckuii C.A., ConosreB E.A., [Hagmexpu C.A., 3 cTryneHra

JIAIT  Kaprasues O.1.
JINT  Tyces A.A., YUynyyn6aatap O.
JI®OBD Kopobumma A.A.

Kpartkasi anHOTalIMs M HAYYHOE 00O0CHOBaHMeE:

[IpoexT HampaBiieH Ha HM3Y4YE€HHE CBOWCTB CHCTEM, COCTOSIIMX M3 HEOOJBIIOr0 HAabOpa KOHCTUTHIOCHTOB SACPHOMH,
CcyOBsIIEepHON WM aTOMHO-MOJIEKYJISIPHOH NPUPOABL. MaJoCTh Yiciia KOHCTHTBIHTOB B CHCTEME TI03BOJISIET CO3IaBaTh U
HCTIONB30BaTh MAaTEMATHYECKH CTPOTHE, TOYHBIE WM ITOCITEIOBATENbHBIE MOIXOABI K €€ MCCIEeJIO0BaHMIO, He TpeOyromue
JTATbHEHIINX YIPOINAOMNX (U3UIECKUX MPEANoNoKeHnH n npubmmkeHnid. llensio mpoekra sBisieTcst pa3paboTka u
COBEPIICHCTBOBAHNE METO/I0B YHUCIICHHOTO PEIICHHS MAJIOYaCTHYHBIX 337124 B SIIEPHOM, aTOMHOI M MOJIEKYJISIpHOH (hU3HKe,
a take B actpodusuke. Ha ocHOoBe pa3paOOTaHHBIX MOJXOJOB M METOMOB B paMKax IPOeKTa OyIyT HpPOBOIUTHCS
YHCIEHHBIE PACUYEThl PA3IIMYHBIX KOHKPETHBIX MaJTOYaCTUUHBIX CUCTEM.
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OsxuaeMble pe3yJabTAaThl N0 3aBePLICHNHN MPOEKTa:

Pa3paboTka M pa3BUTHE MOAXOJOB M METOJOB TEOPUHM MAJIOYACTHUYHBIX CHCTEM, Pa3pelIeHHE HEKOTOPBIX BCE ele
OCTAIOLINXCA B 3TOM TEOPUU MAaTEMaTHIECKUX BOIPOCOB U MpobieM. BHecenne Bkinaga B pa3BuTue e(hMMOBCKOM HU3UKH —
YCTQHOBJICHHE HOBBIX YHHBEPCAJbHBIX 3aKOHOMEPHOCTEH B IOBENEHUM YJIBTPAXOJOAHBIX MaJlOUaCTUYHBIX CHCTEM,
BKJIIOYAasi CUCTEMBI HECKOJIBKUX YaCTHIl Ha perieTke. YcIeHHble pacueThl CBOMCTB YIbTPaX0JOJHBIX TPEXaTOMHBIX CHCTEM
B e(pUMOBCKMX M TpenbehMMOBCKHX COCTOSHMSAX Ha OCHOBe ypaBHeHMH PanneeBa. TeopeTndeckoe HcCie0BaHUE
HECTAllMOHAPHBIX CUCTEM M, B YaCTHOCTH, M3yUYE€HUE MAJIOUAaCTHYHBIX CUCTEM B MEPEMEHHBIX BHEIIHMX MOJIX. AHAIU3
3a]a4 Ha CBSI3aHHBIE COCTOSIHHS U TIPOLIECCOB PAacCesHHs B MalloOpa3MEpPHBIX CHCTEMax HECKOJbKUX uacTull. PasButue
JTMHAMHYECKOH ainabaTHYecKOi TEOPUH M TEOPUH CKPBITHIX IIepecedeH i ypOBHEH TOTeHIMaIbHOM SHeprud. [Ipunoxenue
9THX TEOPUH K HEYNIPYTUM NIEPEX01aM B aTOM-aTOMHBIX CTOJIKHOBEHHSAX.

OskupiaeMble pe3yJIbTAThI 10 MPOEKTY B TEKYIIEM Ioy:

HccnenoBanne CTpyKTypslI TAJIO SIAEP B PEaKIMAX pa3Baa B KBAHTOBO-KBA3HKIIACCHIECKOM IOAXOJE.
Pa3Butue MeToN0B pacyera poTallMOHHO-BUOPAIIMOHHOTO CIIEKTPa KOJUIEKTUBHONW MOJIENIM aTOMHBIX siep.
HccnenoBanus CTpyKTYpHBIX 0COOCHHOCTEH JIETKUX CIa0O0CBA3aHHBIX P B MPSAMBIX SACPHBIX PEAKIHIX.

I/ICCHCZ[OBaHI/Ie SHTAIBIIHN ancop6u1/m HEKOTOPBIX CBCPXTSIKCIIBIX 3JICMCHTOB U UX CO€I[I/IHGHPII>'I Ha OBCPXHOCTU CCJICHA
HCXO0[d U3 NCPBLIX NIPUHIUIIOB.

HccnenoBanue CBOMCTB MOTOKOB HEUTPUHO MAarHUTOPOTAIMOHHBIX CBEPXHOBBIX C yUYE€TOM PE30HAHCHOTO CMEIIMBaHUSA
apoMaToB U MEPCIEKTUBBI HAOIIOICHUSI.

[Mowuck 6e3nnppaKIIMOHHBIX PEIICHUH U CBA3aHHBIX COCTOSHUI MOJICIBHOM OTHOMEPHOH TPeX4acTUIHON 3a1adu.

PazpaboTka TeopeTHdeckoil Mosieny IOPOroBOro0 Pe30HAHCHOTO YCHJICHUS POXKICHUS JIIMOAa-TUIICPOHOB NPHU 3JIEKTPOH-
TO3UTPOHHBIX CTOJIKHOBCHHUAX.

W3yyeHune cieKTpaibHBIX CBOMCTB raMUJIBTOHHAHA PEHIETOYHON CUCTEMBI IBYX O030HOB, B3aUMOJICHCTBYIOIINX BILIOTH 10
JIBYX MEXKAYY3€IbHBIX PACCTOSHUH APYT OT JIpyTa.

HccnenoBanne KBa3WyNnpyroro paccesHus OBICTPHIX (HECKOJIBKO K3B) 31IeKTpOHOB Ha atoMax HpH OOJNBIION mepenade
UMITyJIbCA: POJIb ABIKCHUS Spa.

Pa3BuTne ()eHOMEHOJIOTHYECKOrO METO/a IOCTPOEHHS BOJHOBBIX (DYHKIMHA, CBS3aHHBIX W PE3OHAHCHBIX COCTOSHUI
KBaHTOBBIX MaJIOYaCTUYHBIX CUCTEM, OCHOBAHHOI'O HA UX YKCIIEPUMEHTAJIBHBIX XapaKTEPUCTUKAX.

I/ICCHGI[OBaHI/IG KIIACCUYCCKOI'O MPEACTABICHUSA IS HpﬂMOYFOHBHOﬁ HOTCHLIPIaJILHOﬁ SIMBI.

4. PeasiTUBHMCTCKAS filepHasi AUHAMHUKA Bbongapenko C.I'.
U HeJIHHellHble KBAHTOBbIE POLECCHI Jlapuonos A.b.

JIT®  Kamraps JLIL., JIykesiHoB B.K., [TapBan A., TutoB A.U., Tonees B./l., ®puszen A.B., IOprseB C.A.

Kpartkasi anHOTalIMsA M HAYYHOE 000CHOBaHMe:

Lens mnpoexTa — u3ydeHHE YHHBEPCAIbHBIX 3aKOHOMEPHOCTEH B PEISTUBUCTCKUX CTOJIKHOBEHMSX TSKENBIX HOHOB,
COIIPOBOXKIAIOMINXCS POXKIACHUEM DPA3JIMYHBIX YacTHIl; OINpejelieHne Hanbojaee BaKHBIX HAOIIONAEMBIX JUISL TIPOBEPKH
YpaBHEHMsI COCTOSHMsSI spa; TeopeTHdYecKkas moajaepxka skcnepumeHToB Ha koMmiuiekce NICA. bBonbmas spepHas
MIPO3PAavyHOCTh MO CPaBHEHHIO C NPEACKAa3aHMSIMHU TIayOeporooOHBIX MOJeNeld MOXKET yKa3blBaTh HAa HaJM4YHe I[BETOBOH
MIPO3PAavyHOCTH W TpeOyeT BHMMATEILHOTO paccMoTpeHus. Ha ocHoBe 00O0OIIEHHOTO 3HKOHANBHOTO HPHONMKEHUS OYyAyT
paccUUTaHBI SIEPHBIE MPO3PAYHOCTH B dd-CTOMKHOBEHUX, KoTophle poctymHbl Ha NICA SPD. [Tnanupyercs uccienoBaTh
Tpex/ueThipexHykioHHbIe cBs3annble (*He, T,*He) cocTosHuUSA U cHCTEMBI paccesHus (YIpyroe IpoToH-eiTpoHHOe paccesHue)
B pemsatuBuctckoM ¢opmammime bere-Conmurepa-Danneesa/SkyboBckoro. 3ydeHne CBOMCTB HATPeTOil U CKaTOW SIIEPHOU
MaTepHUH IIPH CTOIKHOBEHHH TSDKENIBIX HOHOB OCHOBaHO Ha Mojienn HamOy-Nona-Jlazuano c netneit [Tonskosa.

Hamm TCOPECTUUCCKUEC YCUIINA HAIIPABJICHBI HA PCIICHUE CIICAYIOIUX 3a1av:
— YJIYHYHICHUC TPAHCIOPTHBIX NOAXOA0B JId OIMCAHUS TUHAMHUKHA PEIATUBUCTCKUX CTOJIKHOBEHHI TSKEIIBIX HNOHOB;

— BBISIBJICHHE HAn0OJIee BasKHBIX HaGJ’IIO}.IaCMLIX B PCIIATUBUCTCKUX CTOJIKHOBCHUAX TSIKEIJIBIX HOHOB VIS IIPOBEPKU YPABHCHUSA
COCTOSAHHUA gpa;

— U3Y4YCHHUE BPEMCHU DBOJIIOLIUN 6I)ICTp0 CTAJIKMBAIOMINXCA CUCTEM K JIOKAJIBHOMY U30TPONHOMY COCTOSHUIO B UMITYJIBCHOM
IIPOCTPAHCTBE;

— U3Y4YCHHUE 0COOEHHOCTEN B3aHMO)IeﬁCTBHH BBICOKOOHEPTETHUICCKUX T'aMMa-KBAaHTOB C CUJIBHBIM JIa3€PHBIM I10JIEM;

— pacCMOTPEHUEC PEIIATUBUCTCKUX BCPCI)GKTOB B MAJIOHYKJIOHHBIX CUCTEMaAX.
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OsknraeMble pe3yJabTAThI N0 3aBEPIIEHNH MPOEKTA:

Pa3Butne TeopeTHyecknx MojeNeii 1 METOJIOB B TEOPUH HEIMHEHHBIX KBAaHTOBBIX IPOLIECCOB B3aUMOJICHCTBUS 3apsKEHHBIX
YaCTHIl C MHTEHCHBHBIMH 3JIEKTPOMarHUTHBIMH TOJISIMU. [IpH 3TOM KpoMe 3aBHCHMMOCTH HAOJIOAEMBIX OT MHTEHCHBHOCTH
NOJIA IUIAaHUPYETCsl UCCIIeJOBaHKME MOJSPU3ALMOHHBIX 3((EKTOB, IUIaHUPYETCsl HCCleloBaHHE poiM (OPMBI U HeCyIleH
(carrierphase) ¢a3bl nmmybca.

Pacumpenne peITUBACTCKOTO paccMOTpeHus TpexHyKinoHHbIX (*He,T) cucreM B Gpopmanusme ypasHeHus bere-Commmrepa-
danneeBa ¢ cenapabeNbHBIM SAPOM B3aHMOJCHCTBHA Ha YEeTHIPEXHYKJIOHHBIE CHCTEMBI B hopmanm3me SIkyOoBckoro (pacuer
snepruu csazu ‘He, anexrpomarautaoro popmdarropa cuctemsr). MccneoBanue ypyroro npoTOH-A€HTPOHHOTO PACCESHUS
Ha3aJl ¢ MCIOJIb30BaHUE PEISATUBHCTCKOIO TPEXHYKIOHOTO ypaBHeHHs bere-Conmnurepa-PanneeBa ¢ cenapadenbHBIM SIpOM
B3auMOIeHcTBUS (YUeT quarpamMM IepepaccesiHusl HyKJIOHOB). PaccMoTpeHne ynpyroro ajieKTpoMarHuTHOTO (opM (akropa
IIHOHA C YYeTOM aHOMAaJbHOI'O MarHUTHOIO MOMEHTa KBapka B paMKaxX KOBapHaHTOrO CerapadeibHOro KBapK-KBapKOTO
B3aUMO/ICHCTBUSL.

W3ydenne CBOHCTB HATPETON U CXKATOM SIIEPHON MaTEPHUH MIPHU CTOIKHOBEHHH TSHKETIBIX HOHOB. OCOOBI MHTEpEC MPEICTABIISAET
N3y4YEeHUE BOSMOXKHBIX (ha30BBIX IEPEXO0A0B, BO3HUKAIOIINX B IIPOLIECCE OXIIAKACHHUS CUCTEMBI, a TAKXKE ITPOOIEMBI HAPYIIIEHUS
CP-uHBapmMaHTHOCTH B CHJIBHBIX B3aWMOAEHCTBHSAX, YTO MOXKET OBITH CIEICTBHEM BIWSHUS KHPAIbHOH aHOMAJIHU Ha
TOMOJIOTHYECKYI0 CTpYKTypy KXJI BakyyMa IpH CHJIBHBIX MAarHUTHBIX MOJNAX, BOSHHMKAIOIIMX B MPOLECCE CTONKHOBEHHS
TAXKCIIBIX UOHOB. LIGJ'H) HCCICAOBAHUA — PACCMOTPETh KaK CCYCHUE PACCECAHNA MCHICTCA B 3aBUCUMOCTHU OT CBOMCTB CpCabl.
Wzyuyenne nByx(pOTOHHBIX M Jlamuu-pacnazoB Jerkux Me30HOB B pamkax mojenn HWJI npu koHeuHBIX TemmepaTtype U
IIJIOTHOCTH. CHeKTp POXKACHUA OUJICITOHHBIX Iap HAMPAMYIO CBA3aH C pa3JIMYHbIMU IMTPOMEKYTOUYHBIMU COCTOSIHUAMU KBApK-
aJIpOHHOM MaTepuy, a ero UcclIeJOBaHUE MOXKET JlaTh HH(YOPMAIHIO 0 (ha30BbIX NEPexoax.

UccrnenoBanus siBieHUs 1BeToBOM mpo3paunoctu (L), kKopoTkoaeHcTBYOMUX HyKIOH-HYKIOHHBIX Koppeisuuii (KAK) u
KymyJstuBHOTO 3 dekra. [Ipeackazanus s miaHupyomuxcs sxcrepuMedTsl 1o moucky L{IT Ha FAIR PANDA u NICA SPD.
Ha ocnoBe o06o00menHoro sitkonanpHOTO TpuOMImKeHns (O3II) ¢ yuerom 3ddekros LIl Oynyr paccunmTaHbl sSaepHEBIC
MPO3PavHOCTH B KECTKHUX Tporeccax d(d,2p)nn u A(p,2p) c Oonee THKEIBIMH SACPHBIMA MHUIICHIMA (4>2) , IS KOTOPBIX
a¢¢extst LI 1omKkHBI OBITE O0Jee CHITLHBIMH.

Pa3paboTka nmpouHOi TeopeTnuecKoi 0a3bl i onucaHus B3auMoielicTus npotona ¢ KJIK-napoii B sinpe ¢ yaerom BHC/BKC.
Hyknon-nyknonnsie KJIK mposiBisitoTcss BO B3aMMOJECHCTBHSX BBICOKOIHEPIeTHUECKHX YaCTHI[ C SIIPaMH C JOCTATOYHO
OonbInMMH niepeaadamu umiyisca (Q > 1 I'aB).

HccnenoBanne BIMAHUS SACPHON cpelbl Ha Takue (pyHIaMEHTAIbHBIC XapaKTEPUCTHKH 31eMeHTapHOH NN-aMIHUTy a6, KaK
MIOJTHOE CEYCHUE PAcCEesTHNS HyKJIOHA Ha CBSI3aHHOM HYKJIOHE SIIEPHOH Cpelibl, 3aBUCHMOCTh OTHOLICHUS €€ pealbHOM YacTH K
MHHMMOH OT SHEPT'HH, a TAKXKe IapaMeTpa e HaKJIOHa B 3aBUCUMOCTH OT IIEPEIaHHOTO UMITYJIbCA CBSI3aHHOMY B SIApE HYKJIOHY.

Brruncnenne TOYHBIX aJpOHHBIX paclpelesieHHi M0 MOMEPeYHOMY HMIIYJIbCy M OBICTPOTE HOBBIMH METOJAaMH B paMKax
craructuku Hamnuca-1, Hammmca-3 u g-nyanbHONM CTATUCTUKY U UX IPUMEHEHHE JJIS1 OIIMCAHUS SKCIIEPUMEHTAIbHbIX JaHHBIX
JUTA aJJpOHOB, 0OPa30BaHHBIX B CTOJIKHOBEHUSX TSKEJIBIX MOHOB M IMPOTOHOB ¢ npotoHaMu pu sHeprusax LHC, RHIC, NICA
u FAIR. O60611eHre KBaHTOBO-CTaTUCTUYECKOH aApOHON MOJIENIH C TOYHO COXPaHSIOMIEHCS CTPAHHOCTHIO CUCTEMBI Ha CiTydait
TOYHOTO COXPaHEHHsI 0apHOHHOTO U AJIEKTPUIECKOTO 3aps/IOB CHCTEMBI M HAXO0XKJICHHE PEKYPPEHTHBIX YPaBHEHNUH /I TOUHOTO
PELIeHUs CTATHCTHYECKOW CYMMBI M CPETHHX T10 aHcaMOJTto. Mcronp30BaHue 3TOH MOAENH IJIsl BBIYUCIICHNS MHOKECTBEHHOCTH
HUACHTU(PHUIIPOBAHHBIX aJIpOHOB, 00Pa30BaHHBIX B CTOJKHOBEHUSX TsoKeNbix noHOB npu dHeprusix LHC, RHIC, NICA u FAIR.

HccnenoBanye noBeneHUsl AyXOBBIX U TIIIOOHHBIX MPONAraTOPOB IMIPH KOHEYHOW TeMIepaType B MOJAXOJE, OCHOBAHHOM Ha
ypaBHeHus /[laiicona-llIBunrepa B kanubOpoBke Jlanmay B mpuOmmkeHMH yceueHHOH panayru. Ilmanupyercst mccienoBaTh
BO3MOXHBIE (pa30BbIE IEPEXO0bI U3 CBA3aHHOTO COCTOSHUS III000J1a B CBOOOIHYIO MIIOOHHYIO IUIa3My JUIs IPoOIeMbl (ha30BbIX
MEPEeX00B B KBAPK-TJIIOOHHYIO IJIa3My B ropsidel siiepHoit cpesie (B mporeccax B 3KcIiepuMeHTax Ha yctaHoBke NICA).

OsxkuaaeMble pe3yJIbTATHI 10 MPOEKTY B TeKYIeM roay:

W3yuyeHue 3aBUCUMOCTU CEYECHHUN IOTJIOLIEHUS U POXKIEHUS Y-ME30HOB B BB-CTOJIIKHOBEHUSIX OT CBOMCTB Cpelibl B paMKax
paspabaTbiBaeMOl MOJEJIM C HEJIOKAIbHBIM B3aMMOJICHCTBHEM cenapabelbHOTO THNA C  YHHBEPCAIBHBIM  SIpOM
B3aUMOJIEHCTBUSI.

Brruncnenue >Heprum CBS3W AApa renus-4 W aMIUIMTYZl COCTOSIHHH B paMKaxX pEISATHBHUCTCKOTO 0OOOIICHHS ypaBHEHHS
@anneeBa-SIkyO0BCKOrO C HCIOJNB30BAHHEM CENapaOENbHOTO MYJIBTHPAHTOBOTO IOTEHIMANa HyKIOH-HYKJIOHHOTO
B3aMMOJICHCTBHS; pacdeT 3apa10Boro GpopMpaxropa siapa reiusi-4 B pesiTHBUCTCKOM CITydae.

YTouHEeHHe MeTO/1a 0000IIEHHOTO SHKOHAILHOTO MPUOIMKEHHUS ¢ YYETOM JAUarpaMMm JI0 TPOWHOTO MATKOTO MepepaccessHus U
ero npumenue k peakuusM d(p,2p)n u d(d,2p)nn, HHIYIUPOBAHHBIX KECTKHM YIPYTHM PP PACCESTHUEM.

Pa3Butue Teoperuueckux Moaened U METOJOB AT UCCIEN0BAHUS HEIMHEHHBIX KBAHTOBBIX IPOLIECCOB MPH B3aUMOJEHCTBUI
(OTOHOB W 3apsDKEHHBIX YaCTHI[ ¢ WHTCHCHBHBIMH JIA3EPHBIMH TIOJIIMH C OCOOBIM BHMMaHHEM K HamOojiee akTyalbHBIM
HEJIMHEWHBIM MPOLECCaM POXKACHUS HIEKTPOH-IIO3UTPOHHBIX Map.
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DopMyIHPOBKa HEIKCTEHCUBHOW KBAaHTOBO-CTATUCTHUYECKOW aJpOHHON MOJENu Uil CMECH COPTOB aJpOHOB B PaMKax
cTaTUCTHUeCKOW MexaHuku llamnmuca M BeIYUCICHHE TOYHBIX aJpOHHBIX pAacHpefereHUN IO IMONEePeYHOMY HUMITYJbCY.
[IpumeHeHHe STHX paclpefeleHUH U1 ONHMCaHMSA O3KCIICPUMEHTATBHBIX JaHHBIX U1 aJpOHOB, OOpa30OBaHHBIX B
CTOJKHOBEHUSX TSDKENBIX HOHOB U IIPOTOHOB ¢ mpoToHamu mpu 3Heprusx LHC u RHIC.

AHanmu3 TaHHBIX CEYCHUH paccesHus MPOTOHOB SIPAMH YTIIEpoa, KaJbITHs, HUKeNs U cBHHIA npu dHepruax 200-1000 MaB ¢
MOMOILBI0 MOCTPOEHHOI0 MHUKPOCKOMHMYECKOro NoTeHnuana. IlodydeHue mapaMeTpoB 3J€MEHTapHOW aMmIuuTyasl NN-
paccesHUs Ha CBSI3aHHBIX HYKJIOHAX S/ipa, CPaBHEHUE C COOTBETCTBYIOLIMMH ITapaMeTpaMH PacCestHUS IPOTOHOB HAa CBOOOIHBIX
HYKJIOHAX.

HccnenoBanne moBeAeHNUS CKAIAPHBIX TTI000JIOB ITPY KOHEYHOH TEMITEpaType B paMKax IT0IX0/1a, OCHOBAHHOTO Ha YCCUCHHBIX
ypaBHeHmsix Jlaiicona-1lIBuHrepa B pamyXHOM NpUOMIDKEHHH C KanuOposkod Jlammay. UwncieHHOe pemIeHHE CHCTEMEI
CBSI3aHHBIX YPAaBHEHUH IS TyXOBBIX M INIFOOHHBIX IPOIIAraTOpoB B 3aBUCHMOCTH OT TemIileparypsl T, dacToTsl MairyOapsr
Omega n u KBazgpara Tpexumiryinbca k2 B Oompimom amamazone T. Pacuer TemmeparypHo-3aBucHMOro ypaBHeHHUs bere-
Conmurepa A7t CKaISIPHBIX INII000JIOB C HCIONB30BAaHNEM 3TOTO penreHus. ViccaeqoBaHne BO3SMOXKHBIX (Pa30BBIX IIEPEXOI0B U3
CBSI3aHHOTO COCTOSIHUSI I'NTF000J1a B CBOOOIHYIO IIIOOHHYIO T1a3My. JlaHHOe HccieoBaHne HapsIMYyO CBSI3aHO C TIpodiieMaMu
(ha30BBIX MEPEXO0J0B B KBAPK-TIIIOOHHYIO IIa3My B ropsiuell siepHOH cpene (HampuMep, B Ipoleccax, INIaHUPYEMBIX IS
uccinenoBanuit Ha NICA).

AHanuTHYECKHE pacueThl JICNTOHHON aHoMainu g-2, o0yCIOBICHHOW My3BIPHKOBRIMH auarpammamu ®Deftamana mo 10-ro
nopsiaka B KOJI, B pamkax KOMOWMHHMPOBAaHHOro moxaxoxa MemnnHa-bapHca M IUCHEPCHOHHBIX COOTHOIIEGHMH UL X
IapaMeTpU3alui COOTBETCTBYOLIUX JHATPaMM.

HccrnemoBanne cBoiicTB muoHa B (opmanusme bere-Conmnurtepa, HCClieOBAaHHE BHEMACCOBOTO IOBEICHHS MMHOHHBIX
(dbopmbpakTopoB.

CoTpyIHUY€ECTBO MO TEMe:

Ctpana uwin TI'opoa HucruryT Cratyc Y4yacTHUKH
MesKAYHAPOAHAs
opraHmu3anus
Axup Cetud UFAS CoBMecTHBIE PabOTHI Xyamep C.
ApmeHus EpeBan EI'Y CoBMecTHBIE PabOTHI ban6exsn A. + 1 yen.
PAY CoBMecTHBIEC PabOTHI Kazapsa 9.M.
Capkucss A.A. + 1 gen.
Bbenapychb T'omens ITTY CoBMecTHBIC pabOTHI JlamkeBuu B.M. + 2 yen.
Yepaunuenxo F0.J]. + 1 gemn.
MuHck Nd HAHBb CoBMmecTHBIE PabOTHI JleBuyx M.U. + 1 gen.
benbrus Bproccenn ULB CoBMmecTHBIE PabOTHI Baiie 1.
Crmapen6epr XX.-M.
JlyBen-nsa-Hés UCL CoBMecTHBIC pabOTHI [Mupo b.
Bonrapus Codus INRNE BAS CoBMecTHBIC pabOTHI AHTOHOB A.A.
Iaiimapos M.K.
Kanpes /1.
Munkos H.
CrosinoB Y. + 1 ven.
NBU CoBMecTHBIC pabOTHI Mures C.
Bbpazunus Hurepoit UFF CoBMecTHBIC pabOTHI JIro0sH E.
I(iz;—ﬂ)l;éne-ﬂyc— ITA Cosmecthble pabotsl  ®pexepuxo T.
Can-Ilaymy UEP CoBmecTHBIE PaOOTHI Towmmuo JI.
DI10pHaHOTIONHC UFSC CoBmecTHBIE paOOTHI Coy3a Kpy3 @.
BenukoOpurtanus Tundopa VH-T CoBMecTHBIC pabOTHI Huaz-Toppec A. + 1 yen.
Benrpust Bynanemr Wigner RCP CoBMecTHBIC pabOTHI 3ex 1.
Jebpenen Atomki CoBMecTHBIC pabOTHI Ye 1.
I'epmanus bepnun HZB CoBMecTHBIC pabOTHI ¢oHu Dpuen B.
Bunedensn VYH-T CoBmecTHBIE PaOOTHI bnanmap @.
Bonn UniBonn Cornamenue Anpbesepuo C. + 1 gemn.
T'amOGypr YH-T Cornamienue Mmensxep I1. + 1 gem.
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I'penus
Eruner

Nunusa

Hpan
Ucnanns

Uranus

Kaszaxcran

Kurait

I'ucen

Hapmurraar

Hpesnen

3uren

Kénpu
Jlepnur
Maiinig

Pocrtox

Opankdypr/M

OpJaHreH
Adunb
I'uza

Kaup
Kacaparon

Hero-Jlenu
Yanngurapx
3enpKad
ITanpma

Karauus
Meccuna
Heanons

Typun
Anma-Ata

Jlanpuxoy

ITexun

JLU

GSI

TU Darmstadt
HZDR

TU Dresden
VH-T

VH-T
UoC
JGU

VH-T

VH-T

FAU

INP NCSR "Demokritos"

CU

FUE
CUK

IUAC
PU
IASBS
UIB

INFN LNS
UniMe
INFN
UniTo
o
KasHY
IMP CAS

CIAE

ITP CAS
PKU

79

Cornarenue

Cornamenue

Cornatienue

Cornamenue
Cornamenue
Cornamenue

CoBMecTHBIE pabOTHI
Cornamenue
Cornamenue

Cornatenue

Cornatrenue

Cornaniesue
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIC paOOTHI
CoBMecTHBIC paOOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE pabOTHI

CoBmecTHBIE PaOOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Jlencke X. + 1 uen.
¢don Cmexan JI.
Jlanranke K.-X.
Maprtunec [luneno I'.
Xaiinn C.
Hoiiman-Kozen I1.
IInerpanna H.
I'patidenxaren P.
Kommdep b. + 1 gen.
Bpannar C.

Jamen X.

IIrpo T.

Komum XK.

bopaar M.

Octpuk M.

Tuarop JI.

Tomac A.

Baiiep M.

Mopagen K. + 1 gemn.
Bbparkosckas E.
JHepnep P.

[ednep M.
Paitaxapn I1.-T".
bonarcoc 1. + 2 yen.
Abnynmarean U.
Ceti¢ B.

TaBdux A.H.
JlaBeen I1.B.
IIpacan E.

[Tamnat A.

[apeed M.
ManxaBan H.

Toxyp M.

Caenuad I11.

[lyenre A.
ITyiion-Hanan P.
Ceppa JI.
Cruranepu C.
Yepyounu C.

Jxuopauna JIx. + 2 ger.

laprano A.

Je [Taue A.
Kpacoswurkuii I1.M.
[TenbkoB ©.M.
XKayramesa C.A.
Ian 1.

Jan @.11.

Lyo B.

Bon I1.

Kua X .M.

JIun I.2K.

Wxanr X.K.
[Hanryit Yxoy
Ku Menr + 1 gen.



JInTBa
Mexkcuka
Hopserus

ITonpmia

Pecny6mmka Kopest

Poccus

Pymbinus

CepOust
CroBakus

CIIA

V306ekucran

[lanxait
Kaynac
Mexuko
bepren
Ocrno

Bapmasa
Kpaxkos

JroOmuun
OtBorik (CBepk)
Ceyn

TrxoH

Youmxy
BnagusocTok

latunna
JonronpynHerit
Mocksa

Mocksa, Tpourx
OmMck
Cankr-IlerepOypr

CapatoB
Tomck
XabapoBck
Byxapecr

Kanyx-Hanoka
benrpan
Bbpatucnasa
Hotp-am
IOnuBepcutu-Ilapk
Hamanran

Camapkanj
Tamkent

VH-T
VMU
UNAM
UIB
Uio

Uw
INP PAS

UMCS
NCBIJ
SNU
IBS

JBNU
JIBOY

HHILI KU [TUAD
MOTHU

MI'y

HUUAD MI'Y

HULL K1

HUAY "MUON"

AN PAH
oMy
BHUUM
CIlol'y
cry

TITY
TOTr'Y
IFIN-HH

UB
UBB
IPB

CU
IP SAS
ND

Penn State
HamMWUTU
Caml'y

UAD AH PVY3
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CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
OOMeH BU3UTaMU

CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIEC PabOTHI
CoBMmecTHBIE pabOThI

OOMeH BU3UTAMHU

CoBMecCTHBIE paOOTHI
CoBMecCTHBIE paOOTHI
CoBMecTHBIE PabOTHI

OOMeH BU3HTaMU

CoBMmecTHBIE PabOTHI
OO6MeH BU3UTaAMHU
CoBMmecTHBIE PaOOTHI
OOMeH BU3UTaMU
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
Cornanienue
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBmecTHBIE paOOTHI

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBmecTHBIE PaOOTHI

CoBmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Nu-FOanp Yenr
JleBekuc A.

Xecc I1.0.

Baaren 4.
Beprxomnst A.
Pexkcrag Jx.
Wnznamex 3.
Anmamyak A.
beanapuuk I1.

T'ozms A.

Kosams M. + 2 gemn.
O Hn.C.

Kum K.

Kuwm 4.

JIn X.-K.

T'oit A.A. + 3 4gem.
I'oit B.A.

MonoukoB A.B.
Pe3nuk B.JI. + 3 gen.
CycokoB C.E.
Hcakor B.H.

Mutua A.B.
IIxammkoB A.A.
I'onuapos C.A.
Terepesa T.B.
Tpetssxosa T.10.
Uysunbckuii 10.M.
bopzos 1.H.
Kamepmxues C.I1. + 2 gen.
Tonokonuukos C.
®denotor A.M.
IIstkos FHO.B.
Barpanos I''M.
Kocenko I'.U. + 2 4gern.
Kapnemun ©.D.
Slkosnes C.JI. + 2 yen.
Cwmonsackuii C.A. + 2 yen.
Junep A.M.

Mazyp A.N.

Henuon JI.

HUcap A.

Hemnec I'.A.

[Mamka X. + 2 yen.
I'poznanos T.
CumonoBud H.
Pyxwuuka .

berak E.
AmnpaxamsH A.

lapr V.

Crpukman M. 1.
Vcemanos [1L.H. + 2 gen.
JlakaeB C.H.
Amnomemes E. X.
I'anmes O.K.



Opannus
Yexus
HIBenus

IOAP

SIlmonus

Kan
Opce

IIpara
I'éreGopr
Jlynn
HMoxanuecGypr

TIperopus

Comepcer-Yact
Cremnenboc
Kobe

Mopuoka
Ocaka

HUUII® HYVY3

OTHU HIIO "®.-C."
AH PVY3

GANIL
1JCLab

CU
Chalmers
LU
WITS

UP

iThemba LABS
SU

Kobe Univ.
Iwate Univ.
Osaka Univ.
RCNP
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CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI

Cornamenue
Cornamenue

CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamenue

CoBMecTHBIC PabOTHI

CornaiieHue
CornaiieHue
CoBMecTHBIE PabOTHI
CoBMecCTHBIE paOOTHI
CoBMecCTHBIE paOOTHI
CoBMecCTHBIE paOOTHI

Karomos B.M.
Mymunos A.U.
IOnmamesa I'.A.
MymunoB T.M.
Hmmypatos A.H.

[Tmomraituax M.
Bepne /1.
Jlakpya I.
Ksacun S1. + 1 gen.
Kyxos M.B.
O6epr C.
Jonansacon JI.
Yeman U.
lNomane M.
T T.

Cwmur O.J1.
Xatic B./I.
Mopuu T.
Hummzaku C.
TakaGe H.
Edimxupu X.
Munyu X.

Toxu X. + 1 ven.



01-3-1137-2019

Teopus c10/KHBIX CHCTEM M NEPCHEKTHBHBLIX MATEPUAJIOB

PykoBoaurenn remsl: Ocwuros B.A.
IToBononxkuit A.M.

YyacTByolIHe CTPAHbI H MEKIYHAPOIHbIE OPraHU3aIuM:
ABctpanus, Apmenusi, benapych, bonrapus, bpasunus, Benukoopurtanus, ['epmanwns, Eruner, Unaus, Mpan, Kanana, Kutait,
Movwuromnus, [Toneina, Poccusi, Pymeraus, Cepbusi, Cnosakus, CIIA, ®unnsanus, @pannus, KOAP, SAnoxus.

H3yuaemas npo6jeMa H OCHOBHasI I[eJIb MCCJICAOBAHMI

BaxHeWmMy HampaBiIeHUSAME (pyHIaMEHTAIBHBIX HUCCICAOBAaHUNA OYIYyT TCOPETHUCCKOE M3yYCHUE (PU3MUCCKUX SBICHUN U
IIPOIIECCOB B KOHJCHCUPOBAHHBIX CpellaX, UCCIeI0BaHNE CBOWCTB HOBBIX NEPCHEKTUBHBIX MaTepPHAJIOB, IOCTPOCHUE U aHAIU3
TEOPETHUYECKUX MOJENeii W pa3BUTHE AHAIWUTHYECKHMX M BBIUMCIUTEIBHBIX METOIOB Ui WX pemeHus. llpeamomaraercs
W3yYeHHE CIIO)KHBIX MaTepHANIOB, TAKMX KaK BBICOKOTEMIIEPATypHBIC CBEPXIPOBOJHHWKH, MATHUTHBIC MaTepUalbl, YMHBIC
KOMIIO3UTHBIE MaTePHaJbl; HPAKTATHHBIX H CIOUCTHIX CTPYKTYP, aHAIH3 IMHPOKOTO KJIACCa CHCTEM C CHITBHBIMHE 3JICKTP OHHBIMHU
KoppemsanusiMu. TeopeTudeckne MccieoBaHnus B 3TOH o0xacTé OymyT HAMpaBICHBI Ha TOANCPKKY SKCICPUMEHTaIHHOTO
M3YYCHHsI 3THUX MaTepHaIOB, NMPOBOAWMBEIX B Jlaboparopum HelTpoHHOW ¢(m3mkn uMm. ®panka OUSN. Ilnanupyercs
MIPOBEICHUE HWCCIIEOBaHUI B OONACTH (PH3WKM HAHOCTPYKTYp M HAHOMATEPHAIOB, B TOM YHCIIE C HCIIOJHE30BAaHHEM
MPOTPaMMHBIX TTaKETOB JJIsI MOJEIUPOBAHUS (PU3NKO-XMMHUUECKHX TPOLECCOB U aHaiu3a (PU3NUECKHX XapaKTEPHCTHK. JTO
NpeXJie BCETO COBPEMEHHbBIE NBYMEpHBIC MaTepualbl, TaKue Kak rpad)eH, INXalbKOTeHUABI EPEXOJHbIX METAJIOB U T. II. C
YYETOM UX MOTU(PHUKAIIMYA U XUMHUCCKON (DYyHKIIMOHATH3AIMHA TS IOCICIYIOMIETr0 MPUMEHEHHS TPH MPOSKTHPOBAHUN HOBBIX
YCTPOMNCTB AJIS1 HAHOANEKTPOHUKH, CIMHTPOHUKH U T. 1. YaCTHYHO, JaHHBIE HCCIICIOBAHHS OPUEHTUPOBAHBI HA IKCIIEPUMEHTHI,
npoBoauMble B LlenTpe npuknanHoit ¢pusuku JISIP OUAU, nentpe «Hanobuodoronukay JIHO® OUSU, UnctutyTe duzuxu
nonymnpoBoauaukoB CO PAH u psne npyrux naboparopuii ctpan-ydactaun OSSN, Byayt neraipHo ucciieioBaHbl GU3HYCCKHE
CBOWCTBA CTEKOB JKO3e(hBCOHOBCKIX KOHTAKTOB M PA3IMIHEIC IK03e()COHOBCKHE HAHOCTPYKTYPHL. bonbiioe BHUMaHue OyaeT
VAETICHO aHAMM3y KaK pPeIIeTdaThlX, TaK W TOJEBBIX MOEJCH PaBHOBECHBIX M HEPABHOBECHBIX CHCTEM CTaTHCTHYECKOU
MexaHuKH. KoHIenmm cCKeiInAra 1 YHIBEPCATbHOCTH O3BOJIAIOT BRIHTH 33 PAMKH YHCTO MOJEIHFHOTO IMOAX0a M IPUMEHHUTh
MIOJyYCHHBIE PEe3yJIbTAaTHl K IIMPOKHM KJlaccaM sIBJICHHUH, M3y4aeMbIM B (DH3HMKE KOHACHCHUPOBAaHHBIX cpex. [Ipemmomaraercs
H3y4YeHHE MIMPOKOTO CIIEKTPa YHHBEPCAIBHBIX SBICHUN B CIOXXHBIX CHCTEMax - (ha30BBIX MEPEXOA0B B KOHICHCHPOBAHHBIX
cpernax v (PU3MKE BBICOKUX SHEPIH, CKEHIMHTA B (MArHUTO) THAPOIUHAMUYCCKON TYpOyICHTHOCTH, XMMUYECKUX PEAKIUIX,
MEPKOJIIIMY U Ip. METOJaMHU KBAHTOBOW TEOPHH I10JIsI, BKItOUas (QyHKIMOHAJIBHYI0 PEHOPMAaIN3AIlIMOHHYIO TPYIIITY.

IIpoekTsl 110 TEME:

HaunmeHoBaHMe IpoeKTa PykoBoauTesin npoekra u¢p npoexra
1. CnoxxHble MaTepuabl Annnam E.M. 01-3-1137-1-2024/2028
2. Maremarudeckre MOJEIN CTATUCTUUECKON IToBomouxuii A.M. 01-3-1137-2-2024/2028

(1)I/ISI/IKI/I CJIOKHBIX CUCTEM

3. HaHOCTpYKTypbl 1 HAHOMATEPHAIIBI Ocunos B.A. 01-3-1137-3-2024/2028
Karkos B.JI.
4. Mertoasl KBAaHTOBOM T€OpUU OIS I'matuu M. 01-3-1137-4-2024/2028
B CJIOJKHBIX CHCTEMAX
IIpoekTsI:
HaumeHnoBanune npoexkrta PykoBoguresn npoexkTa
Jlabopatopuss  OTBETCTBEHHEIC OT JabOpaTOpUU
1. CJ10kHBIE MATEPHAJIBI Anunnam E.M.

JIT®  Boromobos H.H., Bragumupos A.A., loakoB A.A., Kysemckuii A.JI., Makcumos I1.A., Hryen JI.T., Xoanr H.K.,
UYepwnsrii A.1O., FOkanos B.U., IOmanxaii B.I1O.

JIHO®  AxcenoB B.JI., banarypos A.M., lopomkesuu A.C., UcnamoB A.X., Ko3nenko JI.I1., Kyxnuna A.U., [Tonos E.IT.
JIMT  Cropaxmuna JI.A., FOxanosa E.IT.
JIFAP Mup3aes M.

JIAIT  BennuxoB AWM., Kapausanos JI.B, Hryen By Muns Yynr
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Kparkasi anHoTang 1 HayYHOe 000CHOBaHMeE:

B mnocnenHee Bpemst OOJIBIION NPOrpecc Kak B MCKYCCTBE HMOATOTOBKM OOpaslOB, TAaK M B METOAAX M3MEPEHUS MO3BOJIMII
MOJMYYUTh MHOXKECTBO BBICOKOKAQUECTBEHHBIX JAHHBIX O TEPMOAMHAMHUYECKHX, TPAHCIOPTHBIX, CTPYKTYpHBIX U
CHEKTPOCKOIMYECKUX CBOWCTBAX HOBBIX CIIOKHBIX MaTepUalioB, IPOSBIAIONIMX HETPAIUIIMOHHBIE ()OPMBI MarHeTU3Ma, JaBas
yKa3aHUs Ha CWJIbHBIC JICKTPOHHBIE U MAarHUTHBIE KOPPEJSIHY, WK 00nafaromux (ppakTaJbHBIMUA CBOMCTBAMU Ha HAHO- U
MHKpOMacmTabax. OTH MaTepHanbl B HACTOAIIEE BPEMs NPHUBICKAIOT OOJbIIOE BHUMAHWE U PA3IMYHBIX IPHIOKECHHUH,
HanpuMep, B KBAHTOBBIX BBIUHMCICHHUAX HIIH NP ONMCAHUU (HU3HIECKUX U XUMUUYECKHX CBOIMCTB KOJUIOWAOB, OMOIOTHYECKUX
CHCTEM, TPaHYTHPOBAHHBIX MaTEPHAJIOB M T. 1.

OxuiaemMble pe3y/IbTaThI 110 3aBePIIEHUH NPOEKTA:
OtueHka 0OMEHHBIX mapaMeTpoB KUTaeBCKUX MaTepHaioB HA OCHOBE MEPEXOHBIX H PEAKO3EMETbHBIX METAIOB U PacyueT UX
CIUH-BOJIHOBOT'O CIIEKTpA.

MarHuTHbIe (1)330BI)IC JAuarpaMMbl B CUJIIBHO KOPPEIIMPOBAHHBIX JICKTPOHHBIX CUCTEMAX B paMKax t-J Mmonmenu 3JICKTPOHHOT' O
JISTUPOBAHUA.

OOBsICHEHHE CTPOCHUSI CHCTEM IUIOTHBIX CIyJalHBIX YIAKOBOK B HAHO- 1 MHKpOMaTepHanax.

Pa3paboTka 1 mpUMEHEHUE KBAHTOBBIX AJITOPUTMOB IS BEIYUCIUTEIBHBIX 33724 (PU3UKU KOHJCHCUPOBAHHOTO COCTOSHHS U
KBAaHTOBOM XUMHUH.

Pa3BuTHe Teopun ycTONUHUBOCTH cMecel KBAHTOBBIX KHJIKOCTEH.

Iloaumanme YCTOﬁqHBOCTH K O6J'Iy‘leHI/IIO Pa3JIMIHbIX COCAUHCHHNH.

OsxkuaaeMble pe3yJIbTATHI 10 NPOEKTY B TeKYylIeM roay:
Pacyer marHuTHOTO criekTpa B Mozenu Kutaesa Ha TpeyrobHOM pelieTke ¢ y4eTOM KBaHTOBBIX HOIIPABOK.

OmnpeneneHre MarHUTHOTO T'aMHJIBTOHMAHAa KHTaeBCKoro aHtudeppomarHetnka BaCoi(AsOs); 13 IaHHBIX HEYNPYTroro
HEWTPOHHOTO pacCestHHU.

HccnenoBanne oOpa3oBanus 1e()EKTOB B TATAHOBBIX CIUIABAX AJISI HY K/ TPOCKTHPOBAHUS 1 00PaOOTKH JaHHBIX B TO3UTPOHHBIX
JKCIIEPUMEHTAX.

UKCIeHHOE HCCIIC0BAaHUE JJICKTPOHHBIX M CTPYKTYPHBIX CBOWCTB BaHagaTa BHCMYTa B LEJSIX MOIYYCHUS dPPEKTHBHBIX
AEKTPOHHBIX TOKOBBIX IPeoOpa3zoBaTeiei.

BrrancnurensHoe OMMCaHNE XUMHUYECKUX PEeaKIUi Ha KPUCTANINYECKUX TOBEPXHOCTSIX.
HccrnenoBaHue CKEIIMHTOBBIX COOTHOIIEHHUH B TEOPUH CHIIBHO HEPAaBHOBECHBIX U TYpOYJICHTHBIX 003€-aTOMOB B JIOBYIIIKAX.

Pa3pa60TI<a noaxoJa K OIIMCaHHIO BOBHHKaIOH.[Cﬁ YHopaa04Y€HHOCTH B CJIOKHBIX CTATUCTUYCCKUX CUCTEMAX, IYTEM BBCACHUA
HWHACKCOB IOpsAAKaA.

PasButne u H3y4YCHUC MOJCIIN CIIOXKHOH CETH C IIBECTHBIM COOCTBEHHEIM ITyMOM.

HccnenoBanue KOPPEISALUOHHBIX CBOWCTB CUCTEM IUIOTHOM CIIly4allHOM YIAKOBKU CO CTEIEHHBIM DACIPEACICHUEM HX
pa3MepoB B TEPMOJMHAMUYECKOM IIpeliere: KPUTEPUM NPOCTPAHCTBEHHOM CIIy4allHOCTH U BJIMSHUE €€ HECIy4allHOCTU Ha
KOPPEJALUOHHBIE CBOMCTBA.

2. MartemMaTn4eckKne MoJAeIu IloBoaoukmnii A.M.
CTATHCTHYECKOH (Ppu3uKH
CJI0KHBIX CHCTEM

JIT®  Hnozemues B.W., [Tanosu B.B., [Tatos I1.H., Ciupunonos B.I1., Ilutos I'.1O.

Kpartkasi aHHOTaIMs M HAY4YHOE 000CHOBaHMeE:

HeneptypOaTuBHBIE MCCIEIOBAHNSA KPYITHOMACIITAOHBIX CHCTEM CO MHOTHMMH B3aUMOCHWCTBYIOUINMH CTEHNEHSIMH CBOOOMIBI
COCTaBIIAIOT Ba)XXKHYIO YacTh COBPEMEHHOW TEOPETHYECKOW (M3MKH, K KOTOPOH B ITOCIENHEE JECSATUIETHE PACcTET WHTEpeC
uccienonatenei. [locnenHue 1OCTHKEHUS B 9TOM HAIPaBJIE€HUU OCHOBAHbBI Ha MOCTPOSHUH U UCCIIEJOBAHUU TOYHO PeIIaeMbIX
MoJieNiell paBHOBECHOW W HEPABHOBECHOW CTATUCTHYCCKON (DPM3UKHU, KBAHTOBOW MEXAHHKHU M CBS3aHHBIX C HUMHU KBAaHTOBBIX
Teopuid nojst. C UCIOJIb30BaHUEM KOHLIETILUN CKEMIMHTa U YHUBEPCAIBHOCTH, PE3yJIbTaThl, OJYyYEHHbIE HA OCHOBE TOYHBIX
pEIIeHHiA, MOTYT OBITh PaCIPOCTPAHEHBI Ha OOLIMPHBIC KIACCH (PU3UUCCKUX SBICHUH, NAIECKO BBHIXOASAIINX 32 PAMKH TaKHX
cucreM. TodHas pemaeMoCTh MoOfeneid (HU3UYECKHX CHCTEM O0eCHeYHBacTCs MX 0CO00M MaTeMaTHYeCKOH CTPYKTYPOH,
Ha3bIBA€MOM MHTETrpUPYEMOCThI0. MOJIENHN C TaKoil CTPYKTYpO#l SIBJSIOTCS OCHOBHBIM MPEIMETOM HCCIEAOBaHUN B paMKax
TEKYIETo MPOeKTa.
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[TpoekT HanpaBlieH HA JabHENIIee NCCIIeJOBAaHHE TOYHO PELIAEMbIX MOJIEIICH CTaTUCTHYECKOH (DM3UKH, KBAHTOBOW MEXaHUKH
W KBaHTOBBIX TEOPHH MO, YTO NOTpeOyeT pa3pabOTKM HOBBIX TEOPETUYECKHX HHCTPYMEHTOB, OCHOBAHHBIX Ha TEOPUH
HUHTETPUPYEMBIX CUCTEM, U OTKPBITUS HOBBIX MAaTEMAaTU4ECKHUX CTPYKTYp, CTOSIIMX 3a TOYHOH perraeMocTsio. OCHOBHBIMU
LESIMH TIPOEKTA SBIISIOTCS MOJTy4YeHHE TOUHBIX PE3YJIbTaTOB 00 YHUBEPCAJIBHBIX 3aKOHAX BO B3aHMMOJICHCTBYIOIUX CHCTEMaX
YaCTHIl CO CTOXACTHMYECKOH NMHAMHUKOW M MOJENSAX CIIy4aiHOro pocra (PpoOHTOB, MOJEISX PaBHOBECHON CTaTUCTUYECKOW
¢u3KKH, BKIIOYAs NIPOCAYMBAHKE, OJIUMEPHI U APYTUE ABYMEPHBIC PEIIETOYHBIC MOJEIH M KBAaHTOBHIC CIIMHOBBIC IEIIOYKH,
N3y4YeHUE M3BECTHBIX M ITOCTPOEHHUE HOBBIX THUIIOB CIICIMANBHBIX (DYHKIUH, UTPAIOIINX POJIb CTPOUTENBHBIX OJIOKOB B TEOPHH
HHTETPUPYEMBIX CHCTEM M BBIYMCICHUSAX CTATUCTHUECKUX CyMM (CYNEepKOH(OPMHBIX HHIECKCOB), M3Y4YEHHE W3BECTHBIX U
MIOCTPOEHHE HOBBIX alreOpandecKux CTPYKTYP, CTOSIINX 33 KOHIENIINEH HHTErPHPYEMOCTH.

Oﬂ(H}IaeMble peE3yJbTAaThI 110 3ABEPUHICHUM MMPOEKTA:

HOCTpOCHI/Ie U 110JIHaA KJ'IaCCI/I(l)I/IKaHI/IH OOHOMEPHBIX CTOXACTUYCCKUX MoJene B3aHMOﬂeﬁCTByIOH1HX YacTul, OCHOBAHHBIX Ha
MpeACTaBIICHUAX anre6p FeKKe, 1 CBA3AHHBIX C HUMU ABYMCPHBIX PCHICTUATBIX Mozeaen B3aI/IMOI[eI‘/‘ICTByIOHII/IX nyTeﬁ, a TaKXKeC
MOJIYUYCHUC UX TOYHBIX peHIeHI/Iﬁ C UCIIOJIb30BAHUECM MCTOJ0B MapKOBCKOﬁ JIBOMCTBEHHOCTH.

Beruncrnenne TOYHBIX IUIOTHOCTEH KIIACTEPOB M HMX ACHMIITOTHYECKHX DPA3JIOKEHHH B MOZAEISAX NPOCAYMBAHUA, a TAKKE
IUIOTHOCTEHN METENb B CBA3aHHBIX C HUMH MOJEISIMH IIJIOTHO YIAKOBAaHHBIX METEb HA PEIIETKAX C Pa3lINYHbIMHA FPAaHUYHBIMU
YCIIOBHSIMH, MOCTPOEHHE aCUMITOTHYECKUX PA3JIOKEHHA TEPMOIAMHAMHUYECKUX BEIUYMH, XapaKTEPHU3YIOUIMX MOBEICHHE HA
peleTkax KOHEYHOTO pazMepa CBOOOIHO-(DEpMHOHHBIX MOJIENEH, TAKNX KaK AUMEPHI, MOJENb V3MHra U MOJEIN OCTOBHBIX
JIEPEBBEB C PA3NUYHOM T€OMETPHEH INpPH PA3IUYHBIX TPAHUYHBIX YCIOBHAX. Takke MIIAHMPYETCs M3ydeHHEe T'PaHHMYHOIO
MOBE/ICHHUS HEJIOKAIbHBIX KOPPEISALMOHHBIX (YHKIUA B MOJESX IUIOTHBIX IOJMMEPOB M OCTOBHBIX JIEPEBBEB, a TaKKe
OINMCaHue NpeIeNbHbIX (JOPM U YHUBEPCATIbHBIX (QIyKTyaunid KOoHQUrypauii oJIMMEpOB B 3TUX MOAECIAX.

[IpunoxeHne U3y4aBIINXcs MoeIel ONMMEPOB U KBAHTOBBIX CIIMHOBBIX LIETIEH K 3aJjauaM U3 CMEXXHBIX 00acTeil KBaHTOBOM
MexaHUKN 1 Onodmsukn. Cpenu HUX HCCIIEIOBAaHUS «3aIlyTaHHBIX COCTOSHHUI» W MarHUTHBIX CBOWCTB CIIOXXHBIX KBaHTOBBIX
CHHHOBBIX CUCTEM, HIMEIOIIHX OTHOIIEHHE K 3a1a4aM KBAaHTOBBIX BBIYMCIICHUH, IPUMEHEHUE MOJIENN POTOPa-MapLUIpyTH3aTOpa
(31epOBBIX Oy KIaHWIA) IS M3YYCHUS TUHAMUKA pa3phIBOB AByxuenodedHoi JJHK.

Pa3paboTka MaTeMaTHYECKUX CTPYKTYp, CTOSIIMX 3a MHTETPUPYEMOCThIO. B 9acTHOCTH, manbpHEilnee H3yuyeHUE CBOWCTB
IUTUNTAYCCKUAX OCTa-UHTETPaoB U SJUTUNTHYCCKAX TUMCPTCOMETPHUCCKUX (DYHKIMA M MX Pa3IHYHBIX MPEACTbHBIX (HopM,
HOBBIC MPIJIOKCHUS ITUX (DYHKIHI K KBAHTOBOI TCOPHUH IMOJIs, KBAHTOBOW M CTATHCTHUCCKOM MEXaHUKE M TCOPUH COTUTOHOB,
MMOCTPOCHHUE CJIOXKHBIX THIIEPTeOMETPUYCCKUX (YHKIMH Ha KOPHEBBIX CHCTEMax B MpencTaBicHun MenHa-bapHca u
H3yYCHHUE UX CBSI3U C IByMEPHBIMU KOH(POPMHBIMU TEOPUSIMH TOJISI, HAXOXKACHHE 0000IIICHHBIX MOTYJIIPHBIX MIPEOOpa3oBaHUi
IUTA SJUTAITHYECKUX THIIEPTEOMETPUYCCKUX WHTETPAIOB W OMMCAaHUE WX CICICTBHHA IS CYNEpKOH(POPMHBIX HHICKCOB
(CTAaTHCTUYECKUX CyMM) YETBIPEXMEPHBIX CYIIEPCUMMETPUYHBIX TEOPHIL MmoJisl. Takke IUTaHUPYIOTCS 0000IICHNUS TTOTyIeHHBIX
Pe3yIBTaTOB IJIS CIyYaeB pa3pe:KEHHBIX THIEPTeOMETPHYCCKUX (DYHKIMHA Pa3IHYHBIX THIIOB M ONMMCAHHUE COOTBETCTBYIOIINX
(U3NYECKUX CHUCTEM, a TakKe HCCICJOBAaHUE CBS3CH MEXKIy CONUTOHHBIMH pPEIICHUSMHA WHTEIPUPYEMBIX YpaBHCHHH,
peIIeTIaThIM KYJIOHOBCKHM T'a30M, HEJIOKAIEHBIMU IIETTOYKaMU V3WHTa 1 aHCAaMOIISIMU CITy9aifHBIX MaTPHII.

ITocTpoeHne u n3ydeHHe HOBBIX are0pandeckux CTPYKTYp, JEKAIUX B OCHOBE HHTEIPUPYEMOCTH, U UX HCHOJIb30BAHUE IS
CO3JIaHUSI HOBBIX WMHTETPUPYEMBIX CHCTEM, KOTOPbIE MOTJIM Obl OBITh IOJIE3HBI B Pa3iIMYHBIX NpuiokeHHsx. O0oOiieHne
Teopembl ['amuiabpToHa-Kamu Ha ciiydall KBaHTOBBIX MaTPHUHBIX anreOp OPTOrOHAIBHOTO THMA M W3yYeHHE MOJanreOpsl
CHEKTPANbHBIX 3HAUCHWH OPTOTOHAIBHBIX KBAHTOBBIX MaTpuil. Iloctpoenme aHamora pasnoxxeHus [aycca B anrebpax
YpaBHEHUH OTpaXXCHHUs, U Pa3BUTHE TEOPUH MIPEICTABICHUN 3THUX anreop.

Taxoxke IJIAHUPYCTCA HU3YYHUTH CEPUIO R-Ma’I‘pI/I‘IHBIX pCH.IeHI/Iﬁ COOTHOLICHUA KOC, KOTOPBIC IMO3BOJAKOT MOACINPOBATH
CTOXaCTUYCCKHUEC pGaKL[I/IOHHO—,HI/I(I)(i)YSI/IOHHBIC npoueccol, M H3YYHUTb BO3MOXHOCTbH IIOCTPOCHHSA HOBBIX HWHBAPUAHTOB
321LI€1'[J'I6HI/II7[/Y3J'IOB C HCIOJIb30BaHUEM HOBOH cepuun R-ManI/ILI.

Oﬂ(l/l}]aeMble PE3YJbTATHI 110 IPOCKTY B TEKYLIEM Ioj1y:
HOCTpOCHI/IC U TOYHOC pPEHICHUC PCIICTOYHBIX MoJeIeH BSaHMO}IeﬁCTBy}OHLHX qacTul, ¢ XUMHUYECKUMHU PpCaKIUAMU.

TouHoe pelieHne MOzeIe B3aUMOJEHCTBYIOIIMX YaCTUL C AHHUTHIILIMEN U KOaryJisiliMeld Ha NEepUOaUYECKON OZHOMEpPHOH
peleTKe.

Omnucanue aHOMaJIbLHOTIO IOBCACHUA KO3(1)(1)I/IIII/I€HTOB KOHCYHOPA3MCPHBIX IMONPABOK IAJId MOJACIU AUMEPOB HA PCIICTKE C
Ppa3JIMYHbIMU I'PAHUYHBIMU YCJIOBUSIMU.

HccnenoBanmne «3amyTaHHBIX COCTOSHHIT» W MarHMTHBIX CBOHCTB B KIIacTepax, COJAEpXAIluX MeIb, HUKEIh U KOOAIbT CO
crirHamu 1/2, 1 1 3/2 COOTBETCTBEHHO.

Onucanue AMHAMHUKH BOCCTAHOBJIEHUS PA3phIBOB JBYXIIETIOUEYHBIX MOJHMMEPOB C MOMOIIBIO MOAEIH POTOpa-MapLIpyTU3aTopa,
TaKKe U3BECTHOM KaK 3HIIepoBo OiyskiaHKe.
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HOCTpOCHI/IC (1)330B0ﬁ AuarpaMMbl OCHOBHOT'O COCTOSIHUSL III/IMepI/BOBaHHOﬁ XXZ LOCMOYKU B MPUCYTCTBHUU IMOICPEHHOTO
OIHOPOAHOI'O U AJIbTCPHUPOBAHHOI'O MarHUTHBIX MnoJieii METOJIOM PECHOPMI'PYHIIBL.

OOBsicHEHHE KacKaJ0B MEPKOIALOHHBIX IEPEX0I0B B MOJEIISIX THUIIA KJIECTOYHBIX aBTOMATOB C ITOMOIIBIO aHanIHu3a Hynei JIu-
SlHra 00OOMICHHBIX CTATCYMM CTallMOHApHBIX (HEPaBHOBECHBIX) COCTOSHMH. Pa3BuTHEe MeTOna peHOPMIPYMIBI AT aHaIu3a
TaKUX TIEPEXO/I0B.

Beruncienne pa3peKeHHOro 3JUTUITHYECKOTO OeTa-MHTErpalla, JOKa3bIBAIOIIEr0 PaBEHCTBO CYNEpKOH()OPMHBIX MHAEKCOB B
nyansHoCTH 3aiibepra Al MpOCTEHIINX CyNepCUMMETPHYHBIX KAIMOPOBOYHBIX TEOPHUH IO HA CIIEHUAIBHOM JIMH30BOM
MPOCTPAHCTBE.

HccnenoBanue HOBOM palMOHAIBHOM BEpCUM HHTErpUpyeMoid Monenu PympkuHapca, CBSI3aHHOM C KOMIUIEKCHBIMU
THIIEPTeOMETpUIeCKUMHU  GyHKOusAMH. [locTpoeHme mosHOrO Habopa COOCTBEHHBIX (YHKIHH COOTBETCTBYIOIIETO
MHOTOYaCTUYHOTO TaMWJIBTOHHAHA IyTEM CIENUATBLHOTO BBIPOXKJICHUS M3BECTHBIX BOJHOBBIX (YHKIHMH T'MIEpOOIHMYECcKOi
Mojenu Pymkunapca.

[TocTpoenue cepunm mnoctostHHBIX R-marpuny gl(2|1) Tuna, CBsSI3aHHBIX C CHMMETPUYECKUMH CTEHEHSMH BEKTOPHOTO
MIPEACTABICHNUS, UX OAKCTEPHU3aIHs U NCCIIEOBAHHE MX MTPUIOKCHHH.

3. HaHocTpyKTYpBI H HAHOMATEPHAJIbI Ocumnos B.A.
Karxos B.JI.
JIT®  Ao6aensranu M., Auren J., benrubaes T., Kemapny K.K., Koueros E.A., Kpacasuu C.E., Kymukos K.B.,
Marnko H.JI., PaxmonoB U.P., Co6ones U.K., lllykpunos F0.M.

JINT  3emnsnas E.B., Capxamnos 1.
JIH®  Apzymansan .M.

JIIP  CkypartoB B.A.

JIPb  byrait A.H.

KparTkasi anHoTALMSA U HAY4YHOe 000CHOBaHHe:

[Tnanmpyercss mpoBeAeHHE HCCIeNOBaHMKH B 00macTW (U3MKM HAHOCTPYKTYpP M HAHOMATepHajoB, B TOM 4YHCIE C
UCTIONIb30BAaHMEM IIPOTPAMMHBIX MAKETOB ST MOJEIHPOBAaHHSA (PU3NKO-XMMHYECKHX MPOLECCOB M aHaiM3a (U3MUECKUX
XapaKTEePUCTUK. DTO TPEXk/E BCETO COBPEMEHHBIEC IByMEPHBIC MAaTepHAIbl, TaKHe Kak rpadeH, TNXalbKOTeHU/IBI IIePEXO0THBIX
METAJUIOB M T. . C y4ETOM HX MOJUGHKAIMHM U XUMHYECKOH (PyHKIIMOHAIM3AIMK [UIS MOCTEAYIOIEr0 MPUMEHEHUS IMpH
IIPOEKTUPOBAHUM HOBBIX YCTPOMCTB [yl HAHOJJIEKTPOHUKHU, CIUHTPOHUKM MU T. II. YacTU4HO, [JaHHBIE MCCIIEJOBAHUSA
OpPHEHTHPOBAHBI Ha SKCIIEPUMEHTBI, IpoBoiMbIe B LleHTpe npukiaanoii ¢pusuku JISIP OUAN, uentpe «Hano6nodoToHnKa
JIH® OUSIU, Unctutyte dpusuku nonynposoaunkos CO PAH (HoBocuOupck) u psiie qpyrux Jiabopatopuii CTpaH-y4acTHHUI]
OUAN. IInanupyeTcst aHanInu3 TOMOJIOTHYECKOH CBEPXIPOBOAMMOCTH B CHIBHOKOPPETUPOBAHHBIX 3JIEKTPOHHBIX CHCTEMax C
LIEJIBIO TTOMCKA BO3MOJKHBIX NMPIJIOKEHUHN A Iepeiadyl U XpaHeHHsI KBaHTOBOH MH(popMarn. ByayT neTanbHO Hccie 0BaHbI
(u3HUYecKne CBOWCTBA CTEKOB JPKO3€()COHOBCKUX KOHTAKTOB M Pa3JIMUHbIE JK03€()COHOBCKHE HAHOCTPYKTYPHI.

Hay4Hnast HOBM3HA M aKTyaJbHOCTh COCTOMT B aHAJIM3€ IIMPOKOTO CHEKTpa (PU3NYECKUX XapaKTEpPUCTUK HOBBIX MaTEpHAJIOB C
LENbI0 BBIABIICHUS HauOoJee TEepCHEeKTUBHBIX JUIS Pa3paOOTKH W CO3/MaHMS YCTPOMCTB B 0OJACTH HAHOICKTPOHUKH,
CHUHTPOHUKH, (POTOHMUKH U T. TI.

OsxkuaaeMble pe3yJIbTATHI 10 3aBePIIEHUH MPOEKTAa:

ITpoekToM MpeyCMOTPEHO pELIeHHE 3a/1a4 10 CIEAYIOIINM HalpaBICHUSIM:

— C LEJIbIO BBISBJICHHUS] MATEPHAJIOB C TIEPCIIEKTHBHBIMHI CBOWCTBAMH JIJIsl HCIIOJIb30BAaHUS B KAY€CTBE KOMIIOHEHTHOM 0a3bl st
ANEKTPOHUKN HOBOTO IMOKOJICHHUS IUTAHUPYETCS HCCIEIOBAaHUE TEIIOBOTO M AJIEKTPOHHOTO TPAHCIOPTa B HU3KOPA3MEPHBIX
Marepuallax pa3lM4HONH KOH(QHIypalMu M XHMHYECKOTOo cocTaBa. bynmer mpoBeseH aHanu3 posid (PyHKIMOHATU3aLWH,
CTPYKTYPHOM MOAN(DHUKALINY, BIUSHUS MAJOCIOHHOCTH, MOIMKPUCTAIUIMYHOCTH, CTPYKTYPHBIX 1€(EKTOB U IpyTruX (HaKTOpOB.
OKcHepyMEHTAIbHbIE HCCIIEIOBaHUS IIPOBOJATCS B COTPYJHHYECTBE Y4eOHO-HAYYHOM TEXHOJOIMYEeCKOW JsabopaTopuu
«I'padenonsie HaHoTexHONOTUMY CBOY (cnHTe3), mHcTuTyTa Priznku nomynposoaaukoB CO PAH (cunres, xapakrepusanms,
¢ynmonanm3zanus), JIHO® OUSU (xapakrepuzanus, pyHunoHnanusanus, ooaydenue) u JISIP OUSIU (nonHoe obimydeHue 1
CO3JIaHUs1 HAHOTIOP);

— aHaJN3 TOIOJIOTHYECKOM CBEPXIPOBOJUMOCTH B CHJIBHOKOPPCIMPOBAHHBIX OJOJICKTPOHHBIX CHUCTEMAX C IICJIBIO ITOMCKa
BO3MOXHBIX l'IpI/IJ'lO)KeHI/Iﬁ UIA nepeaadyu U XpaHCHUA KBAHTOBOM HH(bOpMaL[PIPI n sl UCCICIOBAHUA HECTAaHOAPTHOTO
KBaHTOBOT'O TPAHCIIOPTA, HCUYBCTBUTECJIILHOI'O K JIOKAJIbHBIM UCTOYHHUKAM ITyMa;
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— HCCIIeI0OBaHNE AMHAMUYECKUX, TPAHCIIOPTHBIX U XaOTHYECKUX SIBICHUH B THOPUIHBIX HPKO3€()COHOBCKUX HAHOCTPYKTYpax C
MarHUTHBIMM MaTepuajaMu JUisd IeJed CBEPXIPOBOJSIICH CIMHTPOHUKH. MOJENMpOBaHWE KBAHTOBBIX SIBJICHUH B
J0K03e(DCOHOBCKMX KyOHUTaxX (JIEMEHTHI aMSITH);

— U3YUYCHUC CBOMCTB TMOJIAPOHOB B MaTe€puajax ¢ MOHHUKEHHOMN Pa3MEPHOCTHIO U HAHOCTPYKTYPUPOBAHHBIX 00BeKTax. AHanu3
HJ'Ia?;MOH-q)OHOHHOFO B3aUMOJCHUCTBUS U MJIa3MOHOB B HaHOPa3sMEPHBIX U MAaCCUBHBIX 00BeKTaxX.

OskuaeMble pe3yJbTAaThl 10 MPOEKTY B TeKyIEM roay:
HccnenoBanre BIUSTHAS PE30HAHCHBIX MPUMECEH HA 3IEKTPUIECKOE CONPOTHBIICHUE MOIUKPHUCTAIUIMIECKOTO rpadeHa.

I/I3y‘leHI/I6 BIIUAHUA CHI/IH—Op6I/ITaHBHOFO BSaHMO,HCﬁCTBHH PamObl ¥ MarHUTHOI'O TOJSA HA TOIOJOTHYCCKHE CBOMCTBA
CHHLHOKOppeJ’IHpOBaHHOﬁ CBCpXHpOBOL[SIHIeﬁ HaHOIIPOBOJIOKHU.

HccnenoBaHue TOMOJIOTMUECKON CBEPXIPOBOAUMOCTH, HHIYLIUPOBAHHON CUIBHBIMU JIEKTPOHHBIMHU (€-€) KOPPEIAUIMU.
Ananm3 BIusHUA ()OHOHHBIX MOJ HA 30HHBIE U TPAHCIIOPTHBIE XapPAKTEPUCTHKY B PA3INYHBIX HAHOCTPYKTYpax.

PacueTsl U3 epBBIX IPUHIUIIOB (POTOTOMUHUCLCHIIME aTOMOB PEIKO3EMENIbHBIX METaIOB, IIOMEIIEHHBIX Ha MOJIOXKKY THIIA
rpaden/auxanpkoreHna nepexoquoro merayuia (JAI1IM), a Takike HOMENIEeHHBIX Mex Ty ciosiMu rpaden/II1IM.

HccnenoBanue ponn peppoOMarHUTHBIX PE30HAHCOB B IXK03€()COHOBCKOM IIepexoie ¢ eppOMarHeTHKOM.

Pa3pa60TI<a MCTOAUKH NIEPEBOPOTA HAMAIrHUICHHOCTHU OTACIBHBIX 3JICMCHTOB MACCHBA CBA3dHHBIX HAHOMAIrHUTOB IIPU IMMOMOIIN
HUMITYJIbCOB CBCPXIPOBOAALICTO TOKA UCPE3 ,Z[)KOSG(I)COHOBCKI/IC JJICMCHTBI.

AHanu3 HaMarHM4YEeHHOCTU B IMIYHTUPOBAHHOM aHOMAaJIbHOM JI)KO?)G(I)COHOBCKOM nepexone.

HccnenoBanne KBaHTOBBIX SIBICHWH B HAHOCTPYKTYPax C TOPOHMIAIbHOW KOH(QUrypanued NpH HAJIMYUK BHEIIHUX TOKOB.

4. MeTtoabl KBAHTOBOI TEOPHUH I0JIs1 I'natuu M.
B CJI0KHBIX CHCTEMAaXx

JIT®  Amxemsn JLII., Auronos H.B., I'ymunkuit H.M., Kanaros I'.A., Komnanuen M.B., Jleoeaes H.M., Muxummun J1.,
Monotkos FO.I'., Hanmumos B.1O., CeBacTbsinoB JI.

JINT Byma 1.

Kparkasi aHHOTAIIUSI M1 HAYYHOE 000CHOBaHME:

CroxHble (u3nyecKue SIBICHHS, TAaKUEe KaK pa3BUTas TYpOYJIEHTHOCTb, SIBICHUS IEPEHOCa, HEepaBHOBECHbIE (Hha3oBbIe
nepexoz[m, HepKOJ’IHL{I/Iﬂ, XUMHUYCCKHUC peaKHI/II/I nu pOCT HOBerHOCTI/I B CJ'Iy‘-IaﬁHLIX cpe/:[ax, prI[HO o Jar0TCA TeOpeTI/I‘IeCKOMy
U DKCIEPUMEHTAILHOMY M3YYCHHUIO, OJTHAKO B CBETE MX IIMPOKOTO PACIPOCTPAHCHHS B MPUPOJIE TAKHE UCCIICAOBAHMS KpaiHe
HEOOXO MBI,

OcHOBHOI1 3a/1aueii mpoekTa OyieT GopMyIMpoOBKa COOTBETCTBYIOIINX TEOPETHUECKUX MOJIEINEH, KOTOPhIE MOXKHO UCCIIEI0BATh
C ITOMOIIIBIO0 METO/IOB KBAHTOBOW TEOPHH MOJIS U HEPAaBHOBECHON cTaTHCTHUECKON (pr3uku. OCHOBHAS I€JIb COCTOUT B H3YUCHUH
CTaTUCTUYECKUX XapaKTEPUCTUK (IYKTYHUpPYIOLUIMX TMojed B o0sacTh OOJBUIMX NPOCTPAHCTBEHHBIX MAacIITa0oB,
naeHTHGUKaINH (a30BBIX IEPEXOI0B M BHIYNCICHUN YHUBEPCATBHBIX KPUTHUECKNX HHAEKCOB M HEYHUBEPCAIBHBIX aMIUTUTY 1.

JluHaMHU4ecKkue HeIMHEHHBIE CUCTEMBI, B KOTOPBIX PEIIAlONIyI0 POJIb HIPAIOT HEPAaBHOBECHBIC (CTOXACTHYECKHE) (IIyKTyaIH
(GU3MYECKUX BEJNUYMH, SIBJISIOTCS OJHHM M3 BKHEHIIUX OOBEKTOB HMCCIICJOBAHUN BEAYIIMMH Hay4YHBIMU KOJUIEKTHBAMH B
Mupe. OHI OXBATHIBAIOT IMPOKUI CIIEKTP SIBJICHHUH, KOTOPBIE MBI HAOI0JaeM B OKpY’KaloIleM Hac MHUpeE.

Cpenn  U3BECTHBIX IIPUMEPOB CTOXACTHYECKHMX IPOIECCOB — TMAPOAMHAMHMYECKass ¥  MarHUTOTHAPOJMHAMUYECKas
TypOyJIEHTHOCTB, ONIMCHIBAIONIAs, B YACTHOCTH, TYpOYJIEHTHBIE IBI)KCHHS B aTMOocdepe 3eMIIN 1 OKeaHax, paclipoCTpaHEHUE B
HUX 3arps3HSIONMX BEIecTB (BKIIOYash XMMUYECKH aKTHBHBIE), & TaKXKe XaOTHYHBIE JIBIDKCHHUS IUIa3Mbl HA TIOBEPXHOCTH
Conana 1 B kocMoce. OJTHUM M3 BaKHBIX CIIEJICTBHH CYIIECTBOBAHHMS MEXaHWYECKUX HEYCTOWYMBOCTEH B DIIEKTPHUYECKU
NPOBOASAIINX TYpOYJICHTHBIX cCpelax SBISIETCS OSKCIIOHCHIMAJNbHBIH POCT MarHUTHBIX (IyKTyalui, NPUBOAALNIMX K
00pa3zoBaHUI0 HAOJIOIAEMbIX HEHYJIEBBIX CPEJAHUX MarHUTHBIX MOJIEW TOJBKO 33 CUET KMHETHYECKON PHEPrHH TypOyJIeHTHOM
cpemsbl.

Eme oxnH BaXHBIH NMpHMEP CTOXAaTHYECKUX CHUCTEM IPEJICTABISAIOT MEPKOJSIHMOHHBIE Mporecchl. OHM OMHUCHIBAIOT TaKHe
ABJICHNS KaK NPOCAYMBAaHUE B MOPHUCTHIX Cpefax, (HIBTPAINIO, pacIpOCTpaHeHHE WH(EKIIMOHHBIX 3a00JEBaHUH, JIECHBIC
mokapel U Ap. VX yHHBEpCaabHOH 4YepTOil ABISAETCSA CYIIECTBOBAHHME HEPABHOBECHOTO (ha30BOTO IEpexoja B HEAKTHBHOE
(TorJoniaroliee) COCTOsIHNE, KOTOPOE IacUT BCIO aKTHBHOCTh HaOmoaeMoi cucteMbl. OUeBHIHO, YTO M3Yy4YEHHE IIEPEeX010B
MEXIy CTallMOHApHOM aKTMBHOW M HEAKTUBHOM (ha30il MMeeT BaKHOE MPUKIIAJHOE 3HAUCHHE.

OCHOBHBIM 00BEKTOM HU3y4YCHUS SABJISIIOTCS q)HSPI‘ICCKI/IC BCJIMYMHDBI, KOTOPBIC 3aBUCAT OT HNPOCTPAHCTBECHHO-BPEMCHHBLIX
KOOPpAUHAT U MO3TOMY SABJIAIOTCA (I)HyKTyI/IpyIOHII/IMI/I IOJIAMHU, a USMEPACMBIMH BCINYUHAMU SABJIAIOTCA UX CTATUCTHYCCKUEC
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cpeanue. Baxneiiimue ©3 HUX — 3TO HCHYJICBbIC CPCAHUC 3HAYCHUA HOJ'ICI7[, (byHKIII/II/I OTKJIMKA, MHOI'OTOYCYHBLIC
KOpPECJIALUOHHBIC (byHKIII/II/I, ABYXTOYCYHBIC OJHOBPEMECHHBIC KOPpPECIAIUN (CprKTypHI)Ie q)yHKIII/II/I), BKJIHOYAaOOIUEC COCTABHEBIC
T10JIs1 (onepaTopr). B o6aactu Gonbmmx IPOCTPAHCTBECHHBIX W BPEMCHHBIX MacmTadoB HaGJ’IIO,HaeTCH HX CKEUJIMHTOBOE
MOBEACHUC C YHUBCEPCAJIbHBIMU KPUTUYCCKUMHU HUHIACKCAMMU. Amnanus obGnacreit yCTOfI‘{I/IBOCTPI CKEMJITMHI OBBIX PEKUMOB U
BBIYUCIICHUC HHACKCOB SABJIAKOTCS HpHOpHTeTHOfI LCJIBIO MPU U3YYCHUU CTOXACTHUICCKUX HEJIIMHEHHBIX CUCTEM.

OCHOBHOI LIEJIBIO TIPOEKTA SABIISETCS HCCISJOBAHUE CTOXAaCTHYESCKUX HEJTMHEHHBIX INHAMHYECKHX CHCTEM, TAKHX KaK pa3BHTAs
(MarauTO)rUApOANHAMHYECKAs TypOyIeHTHOCTh, HEpaBHOBECHBIC (Pa30BbIC MEpeXxonbl, (pa3oBBIE MEPEXOasl B CHCTEMaX C
BBICOKMMH CIIMHAMU, KHHETHKA XUMUYECKUX PEaKIUi, IepPKOJIIMOHHBIE TIPOIECCHI, POCT IIOBEPXHOCTEH B CIIydalHBIX cpemax
U CaMOOPTaHNW30BaHHAS KPUTUIHOCTb.

OsxkugaeMble pe3yJIbTATHI 10 3aBePIICHUH POEKTAa:

HccnenoBanue kpoccoBepa B CHCTEMax MHOTOKOMITIOHEHTHBIX (pepMHUOHOB B paMKax (hyHKIMOHaIbHOM penopmrpymisl BOK-
BKIL: anann3 ¢a3oBBIX IuarpaMM W BBIYMCICHHE TEMIIEpATyp Iepexoja B YNOPSJAOYEHHOE COCTOSHHUE. Ampodauus u
aJlanTanys BHIYMCIUTEIbHBIX METO/IOB [UIsl pELICHUs HeNepTypOaTHBHBIX YPpaBHEHUH (DYHKIIMOHAIEHON PEHOPMAIN3a[HOHHOM
TPYIIIBL.

PasBuTHe BBMHUCIUTENBHBIX METOJOB [UIA pacdeTa BKJIAJOB MHOTOICTIEBBIX THATPAMM B PEHOPMIPYIIIOBBIC (YHKIHN
IUHAMAYeCKHX Mogeneill. VcciemoBaHwe IWHAMHKH CBEPXIPOBOISIIETO (Ha30BOrO IIepexoa B HHU3KOTEMIEpPATypPHBIX
CBEPXIMPOBOTHUKAX.

HUccnenoBanne 3¢(eKToB, CBSI3aHHBIX C HapyLIICHUEM 3€pKaJIbHOW CHMMETPUH B MAarHUTO-THAPOAWHAMHUYECKON pa3BUTOM
TypOyJeHTHOCTH. BpluncieHue aByxmeTieBbix aumarpamm DeiiHMaHa, mopoxkaaeMblx cwiod JlopeHIa, U JBYXIIETIEBBIX
IuarpaMM (yHKIIMH OTKITMKA, TIPHUBOASAIINX K 3KCIIOHEHIIMATIBHOMY POCTY (DIyKTyanuii MarHUTHOTO IOJISI B 00J1aCTH OONIBIINX
MacuTaboB. M3ydenue sBieHus TypOyJICHTHOTO ANHAMO.

[octpoeHne >PPEKTHBHBIX TEOPETUKO-TIONEBHIX MOJETCH XMMHUYECKHX pPEeakIiid pasHOTO COpTa YaCTHIl, MPOTEKAIOUINX B
ciy4aiiHbIX cpenax. M3yueHune nHGPaKpaCHOTO CKEITMHIOBOTrO MOBEACHUS CTATUCTHYCCKIX KOPPEISIHMKA MIIOTHOCTEH YaCTHI]
METOJaMU PEHOPMAJIM3ALIMOHHON TPYIIIIHI.

HccnenoBanue HM30TPOIIHOM U HANPABJICHHOM NEpKoOgALUU. Bbluncienue MHoronetieBblx auarpaMMm @DeliHMaHa,
MOPOXKIAIOMNX yIbTPa(uoIETOBbIE pacXoIuMOCTH. HaxoxIeHne HENOABMKHBIX TOUYEK YPaBHEHHH PEHOPMalN3allMOHHON
TPYIIIBI ¥ BBIYMCICHHE KPUTHIECKUX MHAEKCOB IS (PU3NYIECKH 3HAYMMBIX U 3KCICPUMEHTAIbHO HAOIIOAAEMbIX BETUUUH —
(YHKIMH OTKJIMKA, TUIOTHOCTH aKTUBHBIX Y3JI0B (areHTOB), 3((EKTUBHOTO palyca 1 MacChl aKTUBHBIX 30H.

I/I3yl1eH1/1e BJIMSAHUA HU30TPOMHOTO JABMKCHUA CPEABI C pa3IMYHBIMU CTATUCTUYCCKUMU XapaKTCPUCTUKAMU Ha BO3MOKHOCTH
BO3HMKHOBEHHUSI aHM30TPOITHOI'O CKEIIMHra B MOJENHM CaMOOPTaHM30BaHHOW KpuTHuHOocTH Xya-Kapmapa. HccriemoBanue
METOZIOM (PYHKIIHOHAIEHOW PEHOPMIPYIIIBI BO3MOKHBIX ACUMITOTHYECKUX PEKUMOB, COOTBETCTBYIOIINX HEYHUBEPCAIEHOMY
CKCHJIMHTOBOMY IIOBEJICHUIO IIOBEPXHOCTH, PACTyIEd B CIy4yallHOH CpeAe U OIUCBIBAEMON MOJEIBIO, BKIHOYAIOIICH
06eCKOHEYHOEe KOJIMYECTBO THIIOB B3aHMOACHCTBH.

OsxuaeMble pe3yJbTAThI 0 MPOEKTY B TeKYLeM Toay:

Beruncienne TepMOIMHAMUYECKHX MHAapaMeTPOB MHOTOKOMIIOHEHTHOTO (epMH-ra3a B YHHTapHOM IIpelesie C IOMOIIBO
YpaBHEHHMH HeNepTypOaTUBHON pPEHOPMIPYNIBI KakK BOJNM3M TOYKM CBEPXTEKydero (a3oBOro Iepexoia, TaKk W IIpH
IIPOM3BOJILHBIX TEMIIEPATYPaAX.

HccnenoBanue TEOPETHKO-TIONEBOM MOZEIU CTOXAaCTUUYECKOW MArHUTHOM THAPOJMHAMUKHM C HApyLIEHHOM 3€pKajibHOU
CUMMETpHEH: BBIUUCICHUE YIbTPa(UOIETOBBIX A-pPacXoquMOCTel B (YHKIMU OTKJIMKAa MarHUTHOTO MOJIS B JABYXIETICBOM
NPUOJIMKEHUH U MX YCTPaHEHHUE MEXaHM3MOM CIIOHTAHHOI'O HapyIIeHUs CHMMETPUH. BblunciieHue mapameTpoB o-3¢¢ekra,
CBSI3aHHOT'O C BO3HUKAIOIIEH 3JIEKTPOJABUKYIIIEH CUIION.

ﬂByXHeTJ’ICBHC BBIYUCJICHUA B MOJCIIN Typ6yH€HTHOFO IIepeHOoCca BeKTOpHOfI npuMeCcHu € HEJIMHECHHOCTHIO MAaKCUMAJIBbHO 06H.[6F0
BuUga HeC)KUMaeMoi cpenofz'l, MoaennpyeMoi/i CTOXaCTUYCCKHUM YPABHCHUEM Haspe-Ctoxkca.

HccnenoBanue M30TPONHONW NEPKOJSALUU: TPEXIETIEBBIE PACUEThl KOHCTAHT PEHOMPUPOBKH TEOPETHKO-IIONEBOM MOJENH U
JIMHAMUYECKOI0 KPUTHUECKOI0 HHACKCA.

Pacuetsl B A-MOzmeny KpPUTHUYECKOH JMHAMHKH MeToioM rurepiorapudmon. lllectunerneBoid pacuer pr-pyHKOui B
monenn P,

Brruncnenne HeyHHBEpPCANBHBIX KPUTHYECKHX MOKa3aTeneld MeTo oM (pyHKIIMOHAIBHON PEHOPMIPYIIIBI B MOJEIH CIIy4aifHO
pactymeii moBepXHOCTH, BKIIIOYAIONIeH OECKOHEYHOE KOJIMYECTBO KOHCTAHT CBA3W. V3ydeHHe 3aBHCHUMOCTH BBIYMCICHHBIX
[I0Kazarese OT apaMeTPOB MOJIENH.

Pacuer kpuTHYECKHX Pa3MEPHOCTEH II0JIEH CKOPOCTH M IUIOTHOCTH B OKPECTHOCTH A-TOYKH. BBIBOJ KBAaHTOBOTO aHaora
ypaBHenust HaBbe-CTokca Ha ocHOBe (opmarni3Ma BpeMeHHbIX (YHKINH ['piHa Ipu KOHEUHOH TemIiepaType.
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OnucaHue CTOXaCTUYECKUX KHHETHUYECKHX CHCTEM Ha OCHOBE (bHHCHepOBOﬁ TreoOMETpHrH, PCHICHUC KUHCTUYCCKUX ypaBHCHI/Iﬁ

JUTS CTOXaCTUYCCKUX MOJICNICH C UCTIOIb30BaHIEM HEHPOHHBIX ceTeil Ha ocHoBe Qu3uku (PINN).

CoTpyaHunuecTBo 110 TeMe:

Crpana win
MesKAYHAPOAHASA
opraHmu3anus
ABcTpanus

Apmenust

benapych

Bonrapus

bpazunus

Benukobpuranus
I'epmanus

Erumet
Nunusa
Hpan
Kanana

Kuraii
MoHnronus

TTonwmra
Poccus

Pymbiaus

CepOust

TI'opox

Kanbeppa
Cunneit
EpeBan

Munck

Codus

Haran
Can-Ilaymy
Kosentpu
Bynneprans
Jlemmur
I'mza
KanpkyrTa
3eHmKad
Momnpeanb
lep6pyx
[Texun
Ynau-barop
Bporuias
BnagusocTok

Mocksa

HoBocubupck

IIporBHUHO

Canxr-IlerepOypr

CapatoB
Tomck
Byxapecr
Tumumoapa
Benrpan

Hucruryt

ANU
VH-T
EI'y

HHJIA

M HAHB
Nd HAHB
HIIIl HAHB
IMech BAS

ISSP BAS
ITP UFRN
USP
Warwick
UwW

UoC

CuU

IACS
TIASBS
UdeM
UdeS
"Tsinghua"
IPT MAS
WUT
JIBOY

HNY BIID

PYJIH
WHX CO PAH
H®IT CO PAH
U®BD

IIOMU PAH

CIlel'y

cry

TITY

UB

UVT

INS "VINCA"
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Cratyc

OOMeH BU3UTaMU
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI

CoBMecTHBIEC PabOTHI

OOMeH BU3UTaMHU
CoBMecTHBIE pabOTHI
OOMeH BU3UTaMHU
CoBMecCTHBIE paOOTHI
OOMeH BU3UTAMHU
CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
OOMeH BU3UTaMU

CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

O0OMeH BH3UTAMU

CoBMecTHBIE pabOThI
CoBMecTHBIE pabOThI
OOMeH BU3HTaAMU
OOMeH BU3HTAMU

OOMeH BU3ATaAMU

CoBMecTHBIE pabOTHI
CoBmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

Y4yacTHHKH

Masnrasees B.
Moznes A.
Mawmacaxnucos E.II1.
Mopo3zos B.®.
Amnanuksa H.C.
AmpecsH E.
Mamotus B.b.
Mamotun B.b.
Kunuu C. 5. + 5 gen.
Kumuu C.A. + 5 gen.
Catixo A.II. + 5 gem.
Caiiko A.IL. + 5 gen.
brvH3aposa H.
Ilemesa H.

lamaTu X. + 3 gen.
®deppas A.

bansaro B.C.
3abopouckuii O.B.
Booc I'.

Bopaar M.

En [llepounn T.M.
Cenrynra K.
Komaxum M.
Jlyuenko .M.
Byp6onne K.
benoycos H.M.
Canraa /].
MupkeeBcku M.
OBunHHUKOB I1.A.
Conpatos K.C.
TI'opGynos B.I".
I'punienko B.A.
VYBapos @.B.
Xopoukun C.M.
Kyns6os I.C. + 2 gedn.
Oxotpy6 A.B. + 3 uwemn.
Anrtonosa U.B. + 2 gen.
PazymoB A.B.
Canonos I1.A.
bemko AT
Mynapos A.N.
JHepkaues C.O.
Kakuns I1. + 2 gen.
Komnecuukora A.C.
Jlanres P.C.
Hemnec I'.A.

buka U.

Texuu /1.



CrnoBakus

CIIA
Dunnauaug
®panuus

IOAP
Snouns

Bpatucnasa
Komnie

ITacanena
XeIbCUHKH
Amnxe
Mapceinb
TIperopus
YuyHomus

CU

IEP SAS
UPJS
Caltech
UH

UA

CPT
UNISA
uu
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CoBMecTHBIE pabOTHI
OOMeH BU3UTAMU

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIE pabOTHI
OOMeH BU3UTaMU

CoBMecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIEC PabOTHI

IIneneHuk A.

ITynmax M. + 1 gen.
JlyuuBsincku T. + 3 gen.
Paitnc 5.M.

XonkoneH 0. + 2 yver.
Pyoros B.

Oruesenkuii O.

bora A.E.

Upue A.
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CoBpeMeHHasi MaTeMaTHYecKasi pU3UKa:
HHTErPUPYEMOCTh, TPABUTALMSA U CyllepCMMMeTPUS

PykoBoauTtenn TemMbl: Hcaes A.Il.
Kpusonoc C.O.

YyacTByolIHe CTPAHbI H MEXKIYHAPOAHbIE OPraHU3AIUM:
ABctpanusa, Apmenus, bonrapus, bpasumus, Bemukoopuranus, ['epmanus, ['perus, Uspanns, Upan, Mpnaamus, Wcnanus,
Wranus, Kazaxcran, Kuraii, Keiprescran, [Tonpma, [Mopryramms, Poccust, Cepous, CIIA, ®@panmus, IIEPH, Yexus, AnonHus.

HN3yyaemas npo6JieMa U OCHOBHAA 11eJIb UCCJIe0OBAHUIA:

OCHOBHOW 3ajaueil TeMbl SBISIETCS pa3pabOTKa MAaTeMaTHYECKHX METOIOB pPELICHHs BaKHEHIINX 3ajady COBPEMEHHOW
TeopeTHYecKoi pru3nKm, a UMEHHO: pa3padoTKa HOBBIX MAaTEMAaTHUECKHX METOJIOB UCCIIECI0OBAHMUS U OITMCAHMs IMPOKOTo Kiacca
KJIACCUYECKUX M KBAHTOBBIX MHTETPUPYEMBIX CHCTEM M MX TOYHBIX PEIICHWH; aHAIM3 M IOUCK PEelICHUH MIUPOKOro Kpyra
npoOyieM CyNepcUMMETPUYHBIX TEOpH, BKJIOYAas MOJENU CTPYH W JPYTHX INPOTSDKEHHBIX OOBEKTOB; HCCIIEIOBaHHE
HenepTypOaTUBHBIX PEKMMOB B CYNEPCHMMETPUYHBIX KaJTHMOPOBOYHBIX TEOPHSX; Pa3pabdOTKa KOCMOJIOTHYECKHUX MOJeleit
paHHell BeeneHHOM, IpaBUTAllMOHHBIX BOJIH U YEPHBIX JBID.

IIpoekThl MO TEMeE:

HaunmeHoBaHue NMpoeKTa PykoBoanTenu npoekra HIndp npoekra
1. HHTerpupyemble CUCTEMBI HUcaes A.Il. 01-3-1138-1-2024/2028
U CHMMETpHUH Kpusonoc C.O.
Tropun H.A.
2. CynepcuMMeTpusi, BBICIINE CTIUHBI, HBanos E.A. 01-3-1138-2-2024/2028
rpaBUTAIUS ®enopyk C.A.
3. KBaHTOBas rpaBuTanys, KOCMOJOTHUS Mupoxenko N.T'. 01-3-1138-3-2024/2028
U CTPYHBI ®ypcaes J1.B.
IIpoexTsi:
HaunmeHoBaHMe npoeKTa PykoBoaurenu npoexkrta
Jlabopatopuss  OTBETCTBEHHBIE OT JTabopaTOpHUn
1. HHTerpupyemsblie cHCTEeMbI Hcaes A.IL
U CUMMETPUH Kpusonoc C.O.
Tropun H.A.

JIT®  Tony6uosa A.A., Jumos X.I1., Ko3sipeB H.1O., [Togoiinumsia M.A., [IpoBopos A.A.

Kpartkasi anHOTalIMs M HAYYHOE 000CHOBaHMe:

IIpoekT moCBsIIEeH BaXXHBIM 3aJayaM COBPEMEHHON MaTeMaTHuecKod (u3uku. B xauecTBe Tpex BaXHEHIIMX HalpaBJICHUH
MPOEKTa BBICTYMAIOT UCCIEJOBaHHs roJIOrpapUYecKoi JyallbHOCTH, MOCTPOCHHE CYNEPCUMMETPUYHBIX TEOPHUH M ONHCAHUE
YHUTApHBIX HENPHUBOAUMBIX NpeACTaBieHUN rpynnsl IlyaHkape B BbICIIMX pasMepHOCTSIX. Kaxaoe u3 3TuUX HampaBiieHUN
MOKET pPacCMaTPHUBaThCS KaK CaMOCTOSATENBHOE, OJHAKO B HAIlEM IPOEKTE YNOp JENAaeTCs M Ha Te 3aJaud, KOTOphIE
€CTECTBEHHO BO3HUKAIOT Ha CTBIKE 3TUX OCHOBHBIX TpEX HAINpaBlIeHMH. B kauecTBe MpUIOKEHUH pacCMaTpUBAIOTCS U
MPUKJIaJHBIE 337a4H, B TOM YUCIIE U3 UCCIEJYEMBIX B CBA3H C YCKOPUTEIbHON TEMaTHKOM.

OsxkugaeMble pe3yJibTAThI 10 3aBePIICHNH IPOEKTA:

[epBast 3amaua mpoekTa — U3ydeHHe anreOpandeckux M Iup(epeHnnanbHbIX CTPYKTYp B rojorpaguyeckux CHcTeMax -
OTHOCHTCS K 00JIACTH COBPEMEHHON MaTeMaTH4IeCKOH (PU3UKHU, PACCMATPHUBAEMOM B KOHTEKCTE roJI0rpaduuecKoi TyaTbHOCTH.
Orta YacTh MpOeKTa HampaBlieHa HAa HW3yYeHHE CBOICTB HHTETPUPYEMBIX CTPYKTYp, BCTPEHAIOIIMXCS B Pa3IUYHBIX
roJorpaQuueCcKux MOJIEISX.

Bropas 3aa4a npoekTa cocTouT B HOCTpOeHMH aekicTBus HeabeneBa N=(1,0), d=6 TeH30pHOTO MYJIBTHIUIETA, 00JIa/IAI0IIETO
KaK MOXXHO OOJIBIIMM YHCIIOM CBOMCTB IIECTUMEPHBIX CyNepKOH()OPMHBIX Teoprid. OHa HEMOCPEICTBEHHO CBS3aHa C MEpPBOH,
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IMOCKOJIbKY HOCBsALICHA TCOPUSIM MO C pacmnpeHHoﬁ cynepchMeTpMeﬁ, KOTOpPBIC SABJSOTCSA BaXHbBIM HNPEAMETOM
HUCCICOA0OBAHUA B MaTeMaTHYEeCKON (1)I/I3I/IK€, IIoMoOraromM OITMCHIBATH 06HII/IC CBOICTBa KBAaHTOBBIX Teopnﬁ II0JI1 1 MHOT'HC
ACIICKThI TCOPUHN CTPYH.

TpeTbs 3a71a4a MPOEKTa BO3HUKAET B KOHTEKCTE MCCJICIOBAHUSI MOJIENIEH C TIOJIIMH BBICIIMX CIIMHOB U 3aKJTI0YAETCS B OIIMCAHUN
YHHUTApPHBIX HEMPUBOAUMBIX MPEICTABICHHI MHOTOMEPHBIX Tpym [lyaHkape u rpymm cummeTpuu npoctpanctB AdS (anTtu-ae
Currepa). CornacHo Burhepy, KaxaoMy yHUTaApHOMY HEIIPUBOJMMOMY MPEICTABICHHUIO YeThIpEeXMepHOii rpynmnsl [lyankape
CTaBUTCSA B COOTBETCTBHE d3JIEMEHTapHas dYactuma (rmoiie). JlaHHas KoHIenmus 0000maercs Ha Ciaydaidl NPOWU3BOJIBHOM
Pa3MEpHOCTH U Ha Cilydyai Ipymil OTJIMYHBIX OT rpymisl [lyankape (Bkirouas cyneprpyinsi). [IoaToMy mpu HCClieIOBaHHUIX
PA3IMYHBIX MOJICBBIX MOJICNICH B MEPBYIO OYEPEIb CTABUTCS BOMPOC O KIACCH(DUKAIUU U SBHOW KOHCTPYKIIMH YHHTAPHBIX
HETMPUBOUMBIX TPECTABICHUN IPYIIIBI CHMMETPHH KEJIAeMON TCOPHUH.

OsxkugaeMble pe3yJIbTATHI 10 IPOEKTY B TEKYIeM roay:

Beruncienue 1BeTOBBIX (AaKTOPOB B OECKOHEUHBIX cepusix nuarpamM (DeifHMaHa, BOSHUKAIONMX B HeabelneBbIX
KaJTHOPOBOYHBIX TEOPHSIX, HA OCHOBE CBOWMCTB pacuieluieHHOro oreparopa Kasmmmpa. [Torck HOBBIX cepuil mMpencTaBIeHHHA
BCeX MpocThIX anreOp JIn (He M3BECTHBIX B paMKaxX YHHBEPCAILHOCTH BoXemst), HOMmycKalomuX yHUBEpcaabHOE onrcanue. B
JaCTHOCTH, TIOMCK YHUBEPCAIBHBIX (POPMYIT A1t BCEX pa3MEPHOCTEH ITHUX IPEICTABICHHH.

[MocTpoeHue U aHaNM3 aHAJTUTHYECKUX pelIeHHH B BUAE 4epHBIX Jblp ¢ AnC acumnroTrkoil B 3d N=(2,0) kanmuOpoBo4HO
CyNeprpaBUTallMd C THIEPOOJMUECKUM TapreT IPOCTPAHCTBOM CHUTMa-MOJENH; HCCIEIOBAHUE TEPMOJMHAMUYECKUX
CBOICTB OCTPOEHHBIX ronorpapuyeckux PI” TOTOKOB Npu KOHEYHOM Temneparype.

[owuck popmymuporku N=(1,0), d=6 cymeprpaBuranmu, B KOTOpOil aHTHCAMOAyallbHOE YpaBHEHUE IBIKCHHUS IJIs1 TCH30PHOH
cTerneHn cBo00 bl HHAYLIMPOBAJIOCH OBl C OMOIIBIO cyneproeBoro Mexanusma Ilactu-Copokuna-ToHnHa.

HccnenoBanne MpeAcTaBiCHUS C HENPEPHIBHBIM CHHHOM JUI Tpymnn cuMmMeTpuil mpoctpancts AdS m dS. B wactHOCTH,
BBIYKMCIICEHHE B  JIOBOJBHO  OOIIEM IIPEACTaBICHUM omepaTopoB Kasumupa  CcOOTBETCTBYIOIEH — aireOpsl B
pa3mepHocTH D=4. AHanu3 cHekTpa 3THX ONEepaTOpPOB B paMKax yxke MPEUIOKCHHBIX MOJeNeH I 4acTHIl C HEeIPEPHIBHBIM
CIIMHOM B IIPOCTPAHCTBAX ITOCTOSIHHOW KPUBU3HBIL.

2. CynepcuMmMeTpHus, BbICIINE CIIMHBI, HBanos E.A.
rpaBuTanus Denopyk C.A.

JIT® Bbynpexuna A.C., Byxounnep U.J1., 3aurpaes H.M., Hepcecsu A.IL., [Teryxor E.JI., Capkucsu I'.A., Cugopos C.C.,
Cytynun A.O., Ixup .M.

Kpartkasi anHOTalIMsA M HAYyYHOE 000CHOBaHMe:

[TpoekT HanpasiieH Ha peuleHue GyHIaMEHTaIbHBIX TPO0JIEeM COBPEMEHHOI TeOpeTHYEeCKOW (DM3HKH, CBA3aHHBIX C Pa3BUTHEM
CYTIEpIIOJIEBBIX METO/IOB B KAJIMOPOBOYHBIX TEOPHUSIX C PACHIMPEHHOHN CylIepCUMMETPUEH B Pa3IMYHBIX M3MEPEHHSX, BKITFOUast
CyNEepCUMMETPUYHBIE MOAEIM MOJEH BBICIIMX CIHHMHOB M MOJEIU CyNEepCUMMETPUYHOM MeXaHWKH. Peanusanus mpoekTa
BKJIFOYA€T MOCTPOSHHE HOBBIX ITOJICBBIX U KBAHTOBO-MEXaHHUECKHX MO/IENei, 001aJatoMX TI100IbHBIMH U KaTHOPOBOYHBIMHA
CUMMETPHSIMH, pa3pabOTKy HOBBIX, B TOM YHCIIE T€OMETPHYECKHX, METOIOB HM3Y4EHHs CTPYKTYPHl TakMX MoOJeJed Ha
KJIACCMYECKOM M KBAHTOBOM YPOBHSX, U3y4€HHE CTPYKTYPbl COOTBETCTBYIOIINX KBAaHTOBBIX 3()(h)eKTHBHBIX ACHCTBUIL, a TaKKe
KJIACCUYECKHX PELICHUI 3TUX MOJeNeH, BKIovyas Y€pHble JbIpbl. Bee 3a1aun NpoeKkTa MoCTaBIeHbl COBPEMEHHBIM Pa3BUTHEM
TEOPETHUYECKOH (DU3MKH U OPraHMYECKU CBSI3aHbI €JUHCTBOM METOJIOB U MOJIXOJIOB.

OsxkuaaeMble pe3yJIbTATHI 10 3aBePIIEHUH MPOEKTAa:
Beruncienue Bcex Beaymmx U subleading mo mapamerpy pa3sMepHOW peryJisipu3aldy JBYXIETIEBBIX KOHTPWICHOB B 6D,
N=(1,0) u N=(1,1) cynepcuMMeTpHYHBIX KaJHOPOBOYHBIX TEOPHIX.

HOCTpOCHI/IC OJHOIICTIIEBOTO UHAYLIHUPOBAHHOTO Sq)(i)eKTI/IBHOFO HCﬁCTBHH B TEOpUU TUIICPMYJIBTUILICTA,
BSaHMOHGﬁCTByIOIIICFO ¢ N=2 CyneprpaBHTauI/Ieﬁ B IOAX0A€ TAapMOHHUYECKOI'0 CYyIIepHIpOCTPaHCTBA.

Pa3zBuTie MeTOma BBIYMCICHUS OJHOIETIEBOTO WMHIYIHMPOBAHHOTO 3((EKTUBHOTO NEHCTBUSA B TEOPHUU THIIEPMYJIBTHUILIETA,
CBSI3aHHOTO C BHEITHUM T0J1eM N=2 rapMOHHYECKUX CYIIEPIIOJIcH BBHICIINX CIIMHOB.

BeiBoxt 4D, N=2 rapmoHHYecKol CyneproyieBoi GopMyIHpoBKH Uit N=2 CynepCHMMTPHYHBIX (pEpPMUOHHBIX IOJICH BBICIINX
cnuHOB. [TocTpoenne KyOMUHOM BepUIIMHBI B3aUMOJICHCTBHS TAKUX TOJIEH C TUIIEPMYJIbTUILIETOM.

Ioctpoenne 4D, N=2 cynepmnoseBoii Teopuu KaJTrHOpPOBOYHBIX MOJIEH BBICIINX CIIMHOB B pocTpancTBe AxC.
PazButne 5 (exkTUBHBIX CIOCOOOB KIIACCHYECKOTO M KBAaHTOBOI'O OINMCAHWA KaJHMOPOBOYHBIX IIOJIEH W CymepIojen
0ECKOHEYHOT'0 CIIMHA B TPOU3BOJIFHON Pa3MEPHOCTH M UX B3aMMOJICHCTBHI C MaTepHeH.

HaXO)K,Z[GHI/Ie JIarpaH’XnaHOB, OIMMCbIBAOIIUX B3aHMOﬂeﬁCTBH€ moJjeii 6eCKOHEYHOI'O CIIMHA U IT0JICH BBICIIUX CIIMHOB C HOJIIMH
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(UKCUPOBAHHOTO ChMHA. Bhruncienne MeTo1oM (POHOBOTO MOJISE KBAHTOBBIX TETIEBBIX MOMPABOK OT 3TUX B3aUMOIECHCTBHIA.
0O0001ICHHE HA CYTTIEPCUMMETPUYHYEO TCOPHIO OCCKOHEYHOT'O CITMHA.

HaxosxaeHne cyneproyieBEIX rapMOHUYECKUX JIArPAHKHAHOB, ONMCHIBAIOIIMX CHTMAa-MOJIEIH, IOJy4eHHBIE 10 T-nyaabHOCTH
u3 2D, N=(4,4) cynniepciMMETPHUYHBIX THIIEPKAIICPOBBIX U KBATCPHUOH-KAJIEPOBBIX CUTMa-MOJEINeH.

IMoctpoenne cymeprioneBoll MaTpuyHOH (QOPMYNIHPOBKH HOBBIX N=4 u N=8 CymepcHMMETPHUYHBIX paCIINpPEHHHA
HHTETPUPYEMBIX MHOTOYACTUYHBIX CUCTEM U UX KBaHTOBaHUE.

[TocTpoenre HOBBIX Mojeneld N-paclIUpeHHON CyNepCUMMETPUYHON KBAaHTOBOM MEXaHUKM C TOMOUIbIO METoJa
CyTEepIOJIEBOTO KaTuOpPOBaHUS.

Ioctpoenne mopmeneit N=4 cynepCHMMETPUYHON MEXaHWKH Ha OCHOBE B3aUMOICHUCTBHUS JHHEHHBIX M 3EpPKATBHBIX
HEJIMHEHHBIX MYJIBTHILUIETOB C KOMIIOHEHTHEIM coctaBoM (4,4,0), (3,4,1) u (2,4,2).

[TocTpoeHne raMuIbTOHOBOH  (OPMYJIMPOBKM W  KBAaHTOBaHME OOOOMIEHHBIX CHUCTEM C HeNUHEHHBIM  (2,4,2)
CyNepMyIbTUILIETOM.

Ioctpoenne pacumpenns N=4 cymepcHMMETpUYHBIX MexaHuK c (3,4,1) CymepMympTHIDIETOM [0 Kiacca CHCTEM,
apaMeTPU30BAHHBIX MPOU3BOIEHON TOIOMOP(HOH HyHKIHEH.

HOCTpOCHI/Ie " UCCIICIJOBAHHUC KBAHTOBBIX MHOT'OYAaCTHYHBIX CUCTCM C HEJIMHEHHBIMU CYNnEpMYJIbTUIIIICTAMU.
IToctpoenue cynepmosneBoro onucanus mozeneit Tuna Kamomkepo ¢ pacumpernoit N>4 cynepcuMMeTpuii.

AHanu3 UHTErpupyeMocT N-pacIIMpeHHbIX CYIIEPCUMMETPUYHBIX crcTeM Tuma dilnepa—Kanomxepo—Mozepan Kanomxepo—
Mo3epa—Cazepnenna mist cepun A(n-1) rpymmsr Kokcrepa.

Haxoxnenne (GyHKIMOHAJIBHO HE3aBUCHMBIX COXPaHSIONIMXCS TOKOB JIMyBHIUIS, a TakKe JOMOJHHUTEIBHOrO0 Hadopa
COXPAHAIOIINXCS TOKOB, B N=2 cynepcHMMEeTpUIHbIX Mojens Kanomkepo A1 BceX KOPHEBBIX CHCTEM.

[TocTpoeHne HOBBIX TOYHO BBIYHMCIAEMBIX Pa3peKEHHBIX SIUIMINTHYCCKUX O€Ta-MHTETPajoB, CBS3aHHBIX CO CHENHATbHBIMU
JUH30BEIMH IPOCTPAHCTBAMH U TOATPYIIION MOAYISIPHEIX ipeoOpazoBanmii SL(2, Z).

Berunciienre MaTpuiibl MOAYJISIPHBIX [TPpeoOpa3oBaHUi 0JJHOTOUEUHBIX KOH(GOPMHBIX O1okoB Ha Tope B Hese-111Bapir cextope
N=1 cynepkondopmHoil Teopun JInyBuiIsi Ha OCHOBE NPEJACTABICHUS 3TOM MaTpUIBl KaK WHTErpaja OT MPOU3BEICHUS
3JIEMEHTOB MaTPULbI CIUSHUSL.

BrIBO pa3HOCTHBIX ypaBHEHHH IS MaTpHUIB! ciusiHus B cektope Here-11IBapia N=1 cynepkordopmHoii Teopun JInyBHLIS.

BrIBO M HeTanbHBIN aHAN3 CBOMCTB HOBOTO Kiacca pemeHnid OTO ¢ kamOpOBOYHBIMH MYJIbTHKOMIIOHCHTHBIMHU TIOJISIMH B
MOJIEJISIX CO CTIOHTAaHHBIM HApYIIEHHEM CUMMETPHUU.

[TocTpoeHre HOBBIX pPElIeHUH pacIIPEHHON TEOPUH IPaBUTALINY ¢ AeiicTBreM DifHInTeiHa-UYepHa-CaiiMoHCa, ONHUCHIBAIOIINX
CTallMOHAPHO BpPAILIAIOIINECs YEPHbIE JAbIPHI.

OsknaeMble pe3yJbTAThI 0 MPOEKTY B TEKYIEM Ioy:
Brranciienue moaMIUpPYIOMUX 0 MMapaMeTpy pa3sMEpHOW PeryJsph3alliyl IBYXIETICBHIX KOHTpwWIeHOB B 6D, N=(1,0) u
N=(1,1) cymepcuMMeTpHYHBIX KaTHOPOBOYHBIX TEOPHIX

[locTpoeHne  OAHOMETIEBOTO  WHIYUHPOBAHHOTO  3(G(EKTHBHOTO  AEHCTBHSI B TEOPHHM  TUIEPMYJIBTHUIUIETA,
B3auMoJieiicTByIomero ¢ N=2 cymneprpaBuraiel B IoAX0/1¢ TapMOHUYECKOTO CylepIpOCTPAHCTBA.

[MocTpoenue nparpaHX’eBoil GOPMYIHMPOBKN CYNEPCUMMETPUIHON TEOPHUH MO OECKOHEYHOTO CIIMHA BO BHENIHeM mnose N=I
CyIieprpaBHTALNH.

[TocTpoeHne MHUHHMMAIBHOTO B3aUMOJCIHCTBHS TOJell OECKOHEYHOrO CIIMHA M II0JICH BBICIIMX CIHHOB C IOJSIMH
(PUKCUPOBAHHOTO CIIMHA.

[TocTpoenne n M3y4eHne Ha KIACCHIECKOM M KBAHTOBOM YPOBHSAX N=4 CymepCHMMETPHUYHOTr0 pacimupeHus moaenu [1éms-
Tennepa.

[MocTpoenue mozeneit N=4 cynepcMMMETpHYHON MEXaHUKH CO CIIMHOBBIMH CTETIEHSIMH CBOOOBI HA OCHOBE B3aUMOEHCTBHUS
JUHENHBIX U HEIUHEHHBIX CyNepMyJIbTUILIETOB. MccinenoBaHMe HENMHEHHBIX MYyJBTUIUIETOB KaK MHOIYIMHAMUYECKUX
(CTIMHOBBIX) MYJIBTHILIETOB.

[Touck cymepnoneBoro onvucaHus JJIMHHBIX MPUBOJUMBIX MYJIbTHIUIETOB N=4 CynepcCHMMETPUIHON MEXaHUKH U ITOCTPOCHHE
MOJIENH C UX B3auMojeiicTBueM. KBaHTOBaHKE MOCTPOCHHBIX MOJIEIIEH.
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HOCTpOCHI/Ie raMuJIbTOHOBOM (l)OpMyJ'II/IpOBKI/I CHUCTEM PCIITUBUCTCKUX YaCTUI] C JIarpaH)XHWaHaMU, 3aBUCAIIIMMU OT BHCUIHUX
KPUBU3H U30TPONHBIX U HEU3O0TPOITHLIX KPUBBIX B TPEX- U YETBIPEXMEPHBIX IIPOCTPAHCTBAX MI/IHKOBCKOI‘O, U UX UCCIICAOBAHUC.

IToctpoenne Ha ocHOBe Meroza Ompimanenkoro-IlepenromoBa HaOoOpa JIMyBHIUIMEBCKHX TOKOB M JIOTOJHHUTEIBHBIX
COXPAaHSIOMNXCA 3apsAnoB Wi Moneneii Kamomkepo-Mosepa ¢ N=2 cymepcuMMeTpHei, CBI3aHHBIX ¢ KOPHEBBIMU CHCTEMaMH
rpymr cepuit By, Cy 11 Dy,

Wzydenne unrerpupyemoctu moaeneit Kanomxepo-Moszepa-Cazepneraa ¢ N=2 u N=4 cynepcuMMeTpueil myTeM HaX0XIeHUS
COOTBETCTBYMOLIEH napsl JIakca u coxpanstomuxcs Tokos. Iloctpoenue nap Jlakca nis N-pacliMpeHHON CyIepCUMMETPUYHOR
Mozenu Ditnepa-Kanomkepo-Mo3sepa.

[Mouck coOCTBEHHBIX (DYHKIMHA ABYXYaCTHYHOTO TaMHJIBTOHHAHA KOMIUIEKCHOW palMOHAJIbHON Monmenn PymknHaapca-
Cazeprenua.

IMoctpoenne wu wuccnenoBanue HOBBIX pemennit U(l) kanuOpoBouHO#t Teopum OitHiureitna-Cxkupma-MakcBena,
MPEACTABILSIIONIMX COOO0M YepHbIE IBIPHI C MOJSIMM MaT€pPUU W MYJIBTHIIOJSIPHBIC THOHHBIC 3BE3/bl, CTAOMIM3MPOBAHHBIC
IPaBUTALIUOHHBIM B3aUMOACUCTBUEM.

HccrnenoBanne cummeTpuii Pemke mist 6j-cHMBOJIOB YHUTapHBIX MIpeCTaBICHAN 0CHOBHOM cepun rpymmsl SL(2,C). M3yuenue
CBOWMCTB 0j-CHMBOJIOB YHUTAPHBIX MPEICTaBICHNI 0CHOBHOM cepuu rpynmbl SL(2,C) B mpenene OONBIINX CITHHOB.

3. KsanrtoBasi rpaBuTaAnMS, MMupoxenko U.T'.
KOCMOJIOTHSI U CTPYHBI ®ypcaes /1.B.

JIT®  Hassigos E.A., [Tecto A.b., Copun A.C., TaiinoB B.A., Tpetbsixos I1.B.

KparTkasi anHoTALMSA U HAY4YHOe 000CHOBaHHe:

[TpoekT HameneH Ha penieHHe (yHIAMEHTAIBHBIX MPOOJIEM KIACCHYECKOW M KBAaHTOBOW IpaBUTALUK U mpoBeneHue B JITO
OUSU mepenoBhIX TEOPETHIECCKUX HCCICAOBAHUNA HAIMOHAIEHOTO M MHPOBOTO YPOBHS B 3ToW obmactu. B kimaccmueckoit
TpaBUTAlMH NPOCKT OPHEHTHPOBAH Ha M3yUCHNE BCEBO3MOXKHBIX IPAaBUTAIIMOHHO-BOJIHOBBIX SIBICHHUH, B TOM YHCIE, yJapHBIX
BOJIH B O0IIEel TEOPHH OTHOCHTEJIBHOCTH, a TAK)KE€ MCTOYHHUKOB I'DaBUTALIMOHHO-BOJIHOBOrO ()OHA, TaKHMX, HANpUMEp, Kak
KocMuueckue cTpyHbl. OIHUM U3 HalpaBlICHUH MPOEKTa SBJISETCS MIOCTPOCHUE KOCMOJOTMYECKUX MOJIENei, 0OBsICHSIOMNX
cBolicTBa HaOO1aeMoii BeelleHHOW Ha 0CHOBE TEOPETUKO-IIONEBBIX METOIOB U MOTU(HUIIMPOBAaHHOH rpaBuTannu. B odmactu
KBAaHTOBOM TpaBHTAIlMM MpejanojaraeTcs pa3BUTHE almapaTa KBaHTOBOM TEOPUHM IO BO BHEIIHEM KJIACCHYECKOM
IPaBUTALIMOHHOM ()OHE ¥ HOBBIX METOJOB JJIs NPHUOJMKEHHOW OLEHKH 3((EKTHBHOIO TI'PaBUTALIMOHHOTO JEHCTBHUS B
pa3IMyHbBIX pexxuMax. Takxke OymyT HcCiIen0BaThCsl ACMMITOTHYECKHE CUMMETPHHN B TPAaBUTALMH, CBSI3b MEXK/Y TPaBUTALINEH,
TEPMOJAWHAMHUKOH ¥ KBAaHTOBBIM IIepelyThIBaHHEM, roiorpadudeckue cpoiictBa rpaButanud u AdS/CFT coorBercTBHE.

OsxnaeMble pe3yJabTAaThl N0 3aBePIIEHNH MPOEKTa:

Pa3BuTne TEOPETHKO-TIOJIEBBIX METOAOB B T'PAaBUTALMOHHOM TMOJIE YJAapHBIX TPABUTAIMOHHBIX BOJH HAa OCHOBE METOJa
CYTIepTpaHCIALUHA Ha (PPOHTE BOJIHBI, HCCIIEJOBAHUE KITACCHYECKUX TOJIEBBIX 3 (PEKTOB, FeHEPUPYEMBIX yIapHBIMU BOJIHAMH,
B TOM HYHCJIE B aCTPOGU3NIECKOM KOHTEKCTE.

HccnenoBanue kiaccuueckux 3(p@QexkToB B TpaBUTAMOHHOM I0Jie YJapHBIX TI'PaBHTAIMOHHBIX BOJIH, BKIIIOYAs CiTydaid
TPAaBUTALIMOHHOTO TIONS HYJNEBBIX KOCMHYECKHMX CTPYH (KOCMHUYECKHX CTPYH, MABIDKYIIUMXCS CO CKOPOCTBIO CBETa);
HCCIIEJOBAaHNE T'PaBUTAlMOHHOTO (3JEKTPOMArHUTHOTO) HW3IYyUYCHHUS, MHIYLHPYEMOTO JABM)KEHHEM HYJIEBBIX KOCMHUYECKHX
CTpyH BOJIM3M MAacCHUBHBIX (3apsOHKCHHBIX) HWCTOYHHMKOB, OLICHKAa IapaMEeTpOB OSTHX OOBEKTOB M0 HaOIIOZaeMbIM
XapaKTepUCTUKAM MHIYLUPOBAHHOI'O U3JIy4YEHUs.

HccnenoBanue ¢pusnueckux 3¢pdexTos, CBA3aHHBIX ¢ 00pa30BaHUEM KayCTHK U APYIUX Je(EeKTOB Ha MUPOBOM MOBEPXHOCTH
HYJIEBOM KOCMMYECKOH CTPYHBI, KAK BO3MOKHBIX HCTOYHUKOB IPAaBUTALIMOHHBIX BCIJIECKOB; Pa3BUTHE METOIa TOJIOHOMUH IS
omHCcaHMs CBOOOIHBIX KJIIACCHYECKHX IoJIeH Ha (hOHE TPaBUTALMOHHON yJapHOH BOJIHEI.

KBanToBanue u HUCCIICA0OBAHNEC KBAHTOBBIX 3(1)(1)CKTOB B I'PaBUTAllUOHHOM HOJIC YIaPHbIX 'PABUTALITMOHHBIX BOJIH, BBIYHMCIICHUC
CpCAHErO NMEPEHOPMUPOBAHHOI'O TEH30Ppa SHEPrun-uMiyJjibca.

IloctpoeHnne M uccinenoBaHHE CBOWCTB TOYHBIX pELICHHMH YypaBHEHMH ONHINTEHA, MOUCK HETPUBHAIBHBIX PELICHMI,
o0MamaImux rI00aTsLHON THIEPOOTHMYECKON HW30METpHUel M TO3BOJISIONINX BBECTH TOJIOHOMHIO, CBSI3aHHYIO C JTaHHBIMH
peoOpa3oBaHUSIMH.

HccnenoBanne rpaBUTAllMOHHOW SHTPOIMH, ACCOIMUPYEMON C Pa3IMYHBIMU IIOBEPXHOCTSIMH B PHMAHOBOH IeOMETpHH, B
YAaCTHOCTH, MHCCIIEJIOBaHHE SHTPONHH, OO0pa3ylolleiicss NMpH NepecedeHHH CBETOBBIX KOHYCOB IIPOIIIOTO M OYIyIIEero
(causaldiamonds), a Takxe Mccieg0BaHNE KBAHTOBBIX IIONPABOK M IEPEHOPMHUPOBOK JaHHOI BEJINYHHBI.
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Pa3BuTue MeTon0B CHEKTpalbHON I€OMETPUN B MPUMEHEHUH K HETMHEWHBIM CIEKTPaIbHBIM 3a/adyaM; HCIOIb30BAHUE 3TUX
METOJIOB JUIsl MccienoBanus koHeuHo-temrnepatypHoid KTII Ha cranmonapHbIX MHOT00Opas3usix oOIIero BHIa, NPHUMEHEHHUE
9TO Teopuu AJist pacuera 3PPeKToB KBapK-TIIIOOHHOI MaTepuy ¢ Y4€TOM BPAICHUs U YCKOPEHHS.

HccenoBaHne KOCMOJIOTHIECKHX MOJieNield MOIH(HIMPOBAHHOM I'paBUTAIINH, TTOTIBITKA OOBSICHEHHS Ha KX OCHOBE KIIFOUEBBIX
XapaKTepPUCTUK HAOIIODaeMOW KOCMOJIOTHH, TAKHX KaK YCKOPEHHOE pacIiupeHHe BceneHHOH, B YacTHOCTH, HCCIIEJOBaHUE
KOCMOJIOTHYECKHX BO3MYIICHHUH B TeJlenapaieIbHON TeOPHU ¢ HEMHUHHMAIIbHON CKaJISIPHO-TEH30PHOI CBA3BI0, I/1¢ OCHOBHBIM
00BEKTOM SIBIISIETCS CKAJLIp KpydeHus, B otimaue oT OTO, rie ocHOBHOW 00BEKT — cKaysip Puagn.

IlocTpoeHne HHTErpUpPYEMBIX KOCMOJIOTMYECKHUX IOTEHLMANOB Uil INPOCTPAHCTBEHHO-IJIOCKUX KOCMOJIOTHI C OJHHM
CKJISIPHBIM MOJIEM ISl TOCTPOSHHUS PEATMCTUYHBIX BIIOJHE HHTETPUPYEMBIX HHIISIIMOHHBIX MOENeH ¢ (ha30BBIM IIEPEX0/I0M;
uccienoBanue (azoBBIX MEPEXOJOB B KBAHTOBOHW TEOPHHM, BKIIIOYAIOIIEH I'DaBHTALMIO, U JTUHAMHUKH O0Opa3oBaHMs CTEHOK,
pa3iensomuX 00IacT! ¢ Pa3HBIMHU 3HAYCHUSIMH T10J1S1, PA3BUTHE METOA TOJICTOCTEHHOTO MPUOIMKEHHUS C yI€TOM TPABUTALIUH,
a TaKkXKe TIOCTPOCHUE U MCCIICOBAHNE TOYHO PEIIACMbIX HHOIIAIIMOHHBIX MOZEIEH ¢ (ha30BBIMH MEPEXOJAMHU.

PazButne meronoB B pamkax Teopuu [lukapa-Jledrena u ux nmpuMeHEHHE AJISI BBIYMCICHUS JIOPCHIEBBIX KOHTHHYAJIBHBIX
HUHTErpajoB B 3a/ayax KBAHTOBON TEOpUHU MOJS, TPABUTAIMM M KOCMOJIOTHM, U, B YacCTHOCTH, B 3ajadax IO ONUCAHMIO
JIMH3UPOBAHUS I'PaBUTAIIMOHHBIX BOJIH.

OsxkuaaeMble pe3yJIbTATHI 10 IPOEKTY B TeKYylIeM roay:
HccnenoBanue JUHAMHYECKOW KOMMAKTU(GUKALUK W TONydyeHHuEe A(PQPEeKTUBHOrO NOTEHIMana XHITCa B MHOTOMEPHBIX
KOCMOJIOTHYECKUX MOJEIIAX CO CKaJIIPHBIM I0JIeM U uineHoM tuna ["aycca-bone.

HccnenoBanne BO3ICHCTBHUS IUIOCKMX yNapHBIX I'paBUTalMOHHBIX BOJH (YI'B) Ha kimaccudyeckne M KBAaHTOBBIEC ITOJIEBBIC
cucteMsl. Paccmotpenue YI'B oT pa3HBIX HCTOUHHKOB (Oe3MaccoBasi 4YacTHIIA, HyJIeBas CTpyHa, HyJeBas OpaHa), Bkiitodas YI'B
¢ ¢yHKunel npoduis, 3aBUCSIIECH OT BpEMEHH.

Hccnenosanus 3anaun paccestnis Y1I'B Ha rpaButupyromux uctoyHukax. McciaenoBanue BTOpUYHBIX YJAPHBIX BOJIH B CaMUX
MOJIEBBIX CUCTEMAaX, BBI3bIBAEMBIX NEpBUYHBIMHU Y] 'B.

HccnenoBanne ckaykoB TEH30Pa-3HEPTHH UMITYJIbCA TIOJICH Ha HyJIEBBIX OBEPXHOCTSIX, NX T€OMETPHUECKask HHTEPIIPETALs B
TEOpHM TIpaBUTamMu OWHITeHHa. CpaBHEHHE HEAHAJIMTHYHOCTEH JIOPEHIEBBIX MHOTrooOpaswii Ha  HyJEBBIX
THIIEPIIOBEPXHOCTSX (HEAHATUTUIHOCTH KPUBU3HBI THIIA AETbTa-(QYyHKINU U TITA-QYHKIHN).

Hccnenoranne dusmyeckux 3pdektoB miockux YI'B ¢ pacmpeneieHHON MOBEPXHOCTHOH IUIOTHOCTHIO DHEPTUU BIOJb
BOJIHOBOTO ()pOHTA, HCTOYHHMKAMH KOTOPBIX MOTYT OBITh YJIBTPAPEISITUBUCTCKUE TSDKEIble HOHBI (B TNPENebHOM
ciyuae). MccnenoBanue addexra kBaHTOBOrO poxkaeHus yactull YI'B ¢ dyHkiuei npoduist, 3aBucsIieii 0T BpeMeHH.

CoTpyaHuuecTBO 10 TeMe:

Ctpana uin T'opoxn Hucruryt Crartyc Y4yacTHUKH
MeKIyHAPOAHAS
opraHu3anys
ABcTpanus Ilept UWA OOMeH BU3UTaMHU Bbyx6unnep E.
Kyzenko C. + 2 gedn.
Cunneit VYH-T CoBMecTHBIE PabOTHI Mounes A. + 1 gen.
ApmMmeHnus Amrapak NP3 HAH PA CoBMecTHBIE paOOTHI I'eBopksn XK.
JaBtsiH M.
NOU HAH PA OOMeH BU3UTaMU Nuxansx A.
EpeBan HHIJTA OOMeH BU3UTaMHU ABetucsiH A.
Hemupusn O.
MamngensH P.
Mkprusia P.
Xaxo0sH T.
XacTsH 3.
Bonrapus Codus INRNE BAS OOMeH BU3UTaMU Hobpes B.
Nnues b.
Tonopos U.T. + 2 gen.
SuU CoBmecTHBIE pabOTHI WBanos L.
Pamxos P.
Bpazunus Kyuc-nu-dopa UFJF CoBMmecTHBIE pabOTHI Hepurnasos A.
Mamupo N.JI.
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BenukoOpurtanus

I'epmanus

I'penus
W3pauns

Hpan

Wpnannus
Ucmanuns

Uranus

Kaszaxcran
Kuraii

KsIpreizcran
ITonpma

ITopryranus

Poccus

Can-Ilaymy
Canry-AHIpe
I'nazro
Hapem

KemOpumx
Kentepbepu
Jlonnon

Bbonn
I'annoBep

Jlewnur
MioHxeH
OnbaeHoypr

ITorcoam

Adunbl
Hepycanum
Tenb-ABuB
Hcdaxan
Terepan

Jy6mun
Bbapcenona
Bunsbao
Banencus
Banesmonug
CaHTparo-mae-
Kommnocrena

ITanys

Tpuecr
Typun
®packaru
Anma-Ata
I'yanuxoy
Hanbuan
Ilexun
XOHBSIH
IIlanxait
bumkex
BbenocTok
Bpounas

Kpakos
Agelipy

Boponex

USP
UFABC
UofG
Va-T

VH-T
VH-T

Imperial College

UniBonn
LUH

UoC
LMU
IPO

AEI

UoA
HUIJI
TAU
Va-T
FU
IPM

DIAS
IEEC-CSIC
UPV/EHU
IFIC

UVa

USC
UniPd

SISSA/ISAS
UniTo
INFN LNF
KasHY
SYSU
NCU
UCAS
USC

VH-T

BI'Y

UwB

UW

UA

BTy
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CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMHU
CoBMecTHBIC PabOTHI
OOMeH BU3UTaMHU
CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMHU
CoBMmecTHBIE pabOTHI
OOMeH BU3UTaMHU

OOMeH BU3UTAMH
CoBMecTHBIC PabOTHI
Cornamienue
Cornamienue
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI

OOMeH BU3ATAMU

CoBMmecTHBIE pabOTHI
OOMeH BU3UTAMU
CoBMecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE paOOTHI
CornamieHue

CoBMmecTHBIE pabOTHI
OOMeH BH3UTaMU
CoBMecTHBIE paOOTHI
OOMeH BH3UTaMU
OOMeH BU3UTAMU

CoBMmecTHBIE pabOTHI

CornaieHue

Cornamenue
CoBMecTHBIE paObOTHI
CornamreHue
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
OOMeH BH3UTaMU
OOMeH BH3UTaMU
CoBmecTHBIE pabOTHI
OOMeH BU3UTAMU
OOMeH BU3UTAMU

CornanieHue
OOMeH BU3UTAMU

OOMeH BU3UTAMU
CoBMmecTHBIE pabOTHI
OOMeH BH3UTaMU

Depeiipa JI.
Bacmesuu [1.B.
Oeiirun M.B.

Hopeii I1.

Carxmudd I1.
OcoopH X.

Kpau C.

Cremt K. + 2 gemn.
Letitoua A.
Pyceuxwuii A.
Jlextendensa O. + 2 ger.
Hparon H. + 2 uen.
Bopnar M.

MyxaHnos B.

A3zan b.

Kynr FO.

Huxomnan X.

Teiizen C.

3ymanoc Jx. + 1 uen.
Pabunosuuu E.
Manomen b.

Jlopan ®@.

Kadapu I
Cabemxan C.
eiix-/Ixab6apu M.M.
Upaksu M.

Onpanos C. /1.
baunnoc U.

e Azkappara X.A.
Kacranbena X.M.M.

Apam K.

Baccerro A.
Copoxkun /1.
Bounopa JI. + 1 uen.
Ope I1. + 2 yen.
bemnyyuu C. + 2 yen.
Jxynymanues B.
I'yo X.

Xyanr X.

Jny X.

I'ynnaccon C.
KopobxoB M.
®donomees B.
OmsueBnd A.
Jlykepcku H.
ITonosuu 3.
Opunpuiak A.
Boposen A.
Bepexunckmii A.
PomanuykeBuu T.
Pany 1O.

Opaeiipy C + 1 uen.
MuHakoB A.



Cepbust

CIIA

®panuus

HonronpynHerit
Kazanb

MockBa

Mockaa, Tpounk
Hosocubupck
IIpoTBUHO
Cankr-IletepOypr
Tomck

YepHoronoBka

Hum
Komnempk-ITapk

Kopan I'abc
Hero-Hopx

Qunanenshus
AHHecu-se-Bbe

JInon

MOTH

Koy

TFAUII MI'Y
HUIIMex PAH

UTO®

MI'y

MHAH

HIY BIIS
Ckonrex
OUAH

AN PAH
HI'Y

NOBO
ITOMUN PAH
TITY

TITY

UT® PAH

YH-T
UMD
UM
CUNY
SUNY

Penn
LAPP

ENS Lyon

96

CoBMecTHBIC PabOTHI
OOMeH BU3UTAMH

OOMeH BU3UTaAMU
OOMeH BU3UTAMU
OOMeH BU3ATAMU

OOMeH BU3UTAMU

CoBMmecTHBIE pabOTHI

OOMeH BU3ATAMU
CoBMmecTHBIE pabOTHI

OOMeH BU3ATAMU
OOMeH BU3ATAMU
OOMeH BU3UTaAMU

CoBMecTHBIE PabOTHI
OOMeH BU3UTaMU

CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

OOMeH BU3ATAMU

CoBMecTHBIE pabOTHI
OOMeH BU3ATAMU

CoBmecTHBIE pabOTHI
OOMeH BH3UTaMU

OOMeH BU3ATAMU

CoBmecTHBIE pabOTHI
OOMeH BU3UTaMHU
CoBmecTHBIE pabOTHI
OOMeH BU3UTAMH
CoBmecTHBIE pabOTHI

Bonpar A.

Mycaes 3.

ITonos A.A.
Cymixos C.B.
Tomnopenckuii A.B.
Job6poxotor C.
Muponos A.
Mopo3zos A.1O. + 4 gem.
Omnpiragenxnii MLA.
Pocunerii A.

Tlaneuos J. + 2 yen.
CrenaHbsHIL A.

CaemnankoB K.A. + 2 yel.

Tamanaes /I.B.
[adapesna A.
Apednea W51, + 2 gern.
Bonosuu U.B.
Karanaes M.

Opios J1.

CnaBHoB H.A.
ITymkaps I1.

Kazapsua M.
BapBunckuii A. + 1 gen.
Bacuibes M.

Meunaes P.

Hyraes 2. + 2 gen.
Muponos A.

3uHoBbeB 0.

Hepxaues C.0. + 2 ven.
Kpeixtus B.

JlaBpos I1.

Mep3nukuH b.
Cuerupes T.

Tamaxxnackuii A.B.
+ 3 gel.

benaBun A.
Coxonos B.B.
CrapoOuHckuit A.A.
Joxopmxesuu I
Humutpuesny [.
Iaiite JIx.
Koytponukoc K.
Mesunuecky JI. + 2 gen.
Axynos B.

Karro C.

Kopenun B.
3amononuukoB A.b.
Mypsix E.

OspyT b.

Parocu D.

Coxaues 3.

Cop6a II.

Henpnyk @.



LEPH

Yexus
SIlnmoHus

Mapcens

Hanr
[Tapux

Typ

Kenena

IIpara
OxuHaBa
Toxuo

CPT

SUBATECH
ENS

LUTH

VH-T

OEPH

CTU

OIST

Keio Uniyv.
uUT
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CoBMecTHBIC PabOTHI

Cornamenne

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

Cornamenue

OOMeH BH3UTAMU
OOMeH BH3UTAMU
CoBMmecTHBIE pabOTHI
OOMeH BH3UTaMU

Koxopo P.
Oruesenxnii O.B.
Cwmunra A.
ITonmukactpo JIx.
I'ypryiion D.
Bonkos M.

Tapanm K.
AnpBapen-I'ome JI.
+ 2 ger.
Antonmnanuc M. + 1 gem.
®eppapa C. + 2 gen.
Bypnuk Y. + 3 gen.
ynas M.

Hurra M. + 1 yen.
Casazo H.

10Kk A.
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Duszuka

JIEMEHTAPHBIX YACTHII
U

(pu3uKa TAKEJIbIX HOHOB
BbBICOKUX JHEPIruu

(02)



YyacTue B MEKAYHAPOIHBIX IKCIIEPUMEHTAX

02-1-1066-2007

HccaenoBanue CBOWCTB SIACPHOM MATEPHH U CTPYKTYPbI YaCTHIL
HA KOJIaliepe PeJATHBUCTCKHUX s/iep U MOJSIPU30BAHHBIX IPOTOHOB

PykoBoauTtenn Tembl: Jlenpnunxu P.
[Mane6parnes 10.A.

YuacTByouue CTpaHbl 4 MeXKIYHAPOIHbIE OPTraHU3ALMU:
Azepbaitmkan, Apmenus, bonrapus, Beetnam, Eruner, Mumusa, Kazaxcran, Kurair, Ky6a, Mekcuka, Monromus, Poccus,
Cep6us, CroBakus, CILIA, @pannus, Yexus.

HN3yuaemas npo6JieMa U OCHOBHAS 1eJIb UCCJIeA0BAHUIA:

W3ydenne cBOMCTB SAEPHON MaTEPUH, HAXOAAMIEHCS B COCTOSHUSAX C 9KCTPEMAIBHO BEICOKUMHU IIJIOTHOCTBIO M TEMIIEPATYPOH,
MOUCK TTPU3HAKOB IPOSBJICHUS NEKOH(AaHHMEHTa KBapKOB U BO3MOXHBIX (Da30BBIX MEPEXOAOB B cpene, oOpasyromencs npu
COoylapeHMsIX TOKEbIX saep npu sHeprusix kostaiiaepa RHIC. M3mepeHue crnuH-3aBHCUMBIX CTPYKTYPHBIX (QyHKIUIA
HYKJIOHOB U Si7iep C UCIOJIb30BaHUEM NOJIpu30BaHHbIX myukoB RHIC.

IIpoekT no reme:

HaumeHoBaHUe MpoeKTa PykoBoaurenb npoekra HIndp npoekra
JlabopaTopus OTBeTCTBEHHBIE OT JIabOpaTOpHU Crartyc
1. STAR ITaneopaTues 10.A. 02-1-1066-1-2010/2026
Jennunku P.
Peanusanus
JIOBD, JIUT, JIAIL, JIT®, VHI] CM. YYaCTHUKOB aKTUBHOCTEH

KpaTkasi anHOTaUMs U HAYy4YHOe 000CHOBaHUe:

Hems mpoekra STAR (yuactme OUSIUN) — wm3ydeHHe CBOKMCTB SACPHON MaTepUH MPH IKCTPEMATBHBIX IUIOTHOCTAX U
TEMIIepaTypax, OUCK NPU3HAKOB AeKOH(AHHMEHTa KBAPKOB M BO3MOXKHBIX (Pa30BBIX EPEX0JI0B IIPH CTOIKHOBEHUSIX TSIKEIBIX
HMOHOB B IIMPOKOM JHAara30He SHEPTUil Ha pesITUBUCTCKOM Kosutaiaepe Tsokénbix noHoB RHIC. B nporpammy nccnenoBanuit
TaKKe BXOAMUT HM3Y4YCHUE CTPYKTYPHBIX (YHKIMH KBApKOB M TJIFOOHOB IPH CTOJIKHOBEHHSX IIOIEPEYHO U HPOJOIBHO
MOJISIPU30BaHHBIX IPOTOHOB.

OsxkuaaeMble pe3yJIbTAThI 10 3aBepIIEHUHN MPOEKTAa:
[Tomyuyenne wuHpOpMAIMKU O CBOHCTBaX BO30YXKIEHHOH sAepHONH MaTepuu. YdyacTHe B JKCIEPUMEHTax C SApaMH U
MOJIAPU30BaHHBIMU ITpoTOHaMHU Ha ycraHoBKe STAR Ha sinepHom komtaiiaepe RHIC B BNL.

Uzmeperne Ha yctaHoBKe STAR cITHHOBEIX 2()(EKTOB B IKCIIEPUMEHTAX C MOJIIPHU30BAaHHBIME MPpOoTOHaMH. [loydeHue HOBOH
nH(pOpMAaNNK O CIHH - 3aBUCUMBIX QYHKIMAX pacHpeiesieHHs] KBapKOB U TIIOOHOB B IIPOTOHE.

HccnenoBanue heMTOCKOMMYECKUX KOPPEJISLHUi, CTPYKTYpBl COOBITHI U CKEHIIMHIOBBIX CBOMCTB SIZIEPHBIX B3aUMO/ICHCTBHI,
ri100abHON MOJSIPU3AINH, COOBITHH ¢ OOJIBIINMH MOTIEPEUHBIMU UMITYTECAMH.

IIpoBeneHue 3KCIEPUMEHTOB MO IMporpaMMe dHeprerudeckoro ckanuposanust BESII B xomnalizepHoil Mozie U B pexxuMme ¢
¢uKcrpoBaHHOH MuUIIeHbIO0. [Tonck curHATYp (ha30BBIX MEPEX0I0B U Kputudeckoi Toukn KX/I.

PazButne mporpammuoro obecreuenust aerektopa STAR wu co3manme coorBercTByromeil mHMpacTpykTypsl B OUAN mns
00paboTKU 1 aHaIN3a SKCIIEPUMEHTAIBHBIX TaHHBIX ¢ ycTaHOBKH STAR B OUSIN

Co3nanne coBMecTHbIX ¢ BHJI u yHuBepcuTeTamMH CTpaH-y4acTHHUII YYeOHBIX M 0O0pa3oBaTeIbHBIX HPOTPaMM II0
PENSATHBUCTCKON siIepHOH (u3nKe U pU3NKe MUKPOMHUpA.

OsxkugaeMble pe3yJIbTATHI 10 MPOEKTY B TEKyIIeM rOAay:
AHanu3 3KcepUMEHTAIbHBIX JaHHBIX 110 IporpaMMme sHepreruueckoro ckanuposanust BESII B konnaiinepHsIx sxcriepumMenTax
B uHTEpBasie 3Hepruit 7,7-200 I'3B u sxcnepumMenTax ¢ GUKCHPOBAHHOW MUIIEHBIO B MHTepBaie sHepruit 3,0—7,7 I'3B. Ionck
cUTHaTYp (ha30BBIX Mepexo 0B U kpuTHueckon Touxku KX/I.
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Habop cTaTHCTHKM B SKCIEPHMEHTax C sApaMH 30J0Ta M IPOTOH-SJIEPHBIMH CTOJKHOBeHUsIMH c dHeprueil 200 =B u
MaKCHMaJIbHOM CBETUMOCTH KoJUIaijiepa B IeHTpalibHOM obstacty (—1,5 <n < 1,5) u B 06nacTu MajbIxX yrioB (2,5 <mn <4,2).

HccnenoBanne B sIIPO-ANCPHBIX CTOJKHOBEHHAX (EMTOCKONMYECKHX KOPPEIALUH, CTPYKTyphl COOBITHH, TI00aIbHON
ToJIsIpU3anum, coObThil ¢ OompimmMu pr. VccrnenoBanne (GpeMTOCKONMYECKIX KOPPEISAIWA B MHTEpBaje SHEPTHid OT 3 10
7,7 T'3B. U3yuenue ¢pakropa saepHOi MOIU(HUKALNN B CTOJKHOBEHHUAX SAEP 30J10Ta Ipu dHeprusax 14,6, 19,6 u 27 I'3B.

Pa3paboTka nmporpammHOro obecredeHust U (GpopMupoBanue MHPpacTpyKTypsl s o0padorku manHeix STAR B OUSIU c
ucnonb3oBanreM GRID — texHonoruii. Micnonb3oBaHue METOIOB MAllTMHHOTO 00y4YeHUs 1l 00PaOOTKH JaHHBIX.

Cosnanue coBmecTHbIX ¢ BHJI u yHHBepcuTeTaMy CTpaH-y4acTHHL MEAMAPECYPCOB U JIAOOPATOPHBIX PadOT ISl MTOJTOTOBKH
KaJpoB T pPabOThI Ha KOJUTaiiepax PENATUBUCTCKUX SAEP U MOJSIPU30BAHHBIX MPOTOHOB.

W3yuenne BO3MOKHOCTU OY/IYIETrO PACIIUPEHUS UCCISIOBAHKS CTPYKTYPHI SIIpa U CIIMHOBOM CTPYKTYPHI IPOTOHA B e-p U e-A
cTonkHOBeHUsIX Ha komiuiekce NICA, a Takxke M3y4eHHUs BO3MOXHOCTH yYaCTHS B Pa3pabOTKE MPOCKTa AJICKTPOH-UOHHOTO
kosnaiaepa (EIC).

[IpopaboTka MpeToKEHHIA IO CO3IaHHUIO JETEKTOPOB JUIS H3YUYCHHUS MOJIAPU3AMOHHBIX SBJICHUI Ha KOJUTaliiepax, B TOM YUCIIe
n Ha koyutainepe NICA.

AKTHBHOCTH T€MbI:

HauMeHoBaHNe AKTUBHOCTH PykoBoanTesu Cpoxu peanuzanuu
JlaGopatopust  OTBETCTBEHHBIE OT 1AOOPATOPUH Craryc
1. YuyacTue B BHINOJHEHHHU ITaneopaTues I0.A. 2024-2026
JKCNEPUMEHTOB M aHAJIN3€e JaHHbBIX
110 IPOrpaMMe IHEPreTH4ecKoro CKAaHMPOBAHUS HabGop nammbix
BESIL. ITouck curHatyp (a30BbIX MEPEX010B AHAJIN3 CTATHCTHKH

U kputnveckoii Touxku KX/{

JI®BD Asepuues I'.C., AiitbaeB A., Anapun A.A., [lyaun B.B., lenosuy T.I'., Kekeusia A.O., KopoOuibia A.A.,
JIstonr b.B., Hurmartkynos I'.A., ITanromkuna C.C., Tuxomupos B.B., Tokapes M.B., Spsirun I'.A.

KpaTkas anHOTaUMs U HAy4YHOe 000CHOBaHUeE:
O0paboTKka JaHHBIX M0 MPOrpaMMe 3SHepreTudeckoro ckanupoBanus BESII B kosmaitmepHoit Mome W B peXHME C
(UKCUPOBAHHON MUILICHBIO.

OsxuaeMble pe3yJibTAThI N0 3aBePIIEHNH AKTUBHOCTH:
[Toxydenne BBIBOJOB O CUrHaTypax (a3oBBIX NEpexoJoB M O Kpurtndeckod Touke KXJ| Ha ocHOBe aHanm3a JAHHBIX I10
nporpamme BES II.

OsxkuaaeMble pe3yJIbTAThI 10 AKTUBHOCTH B TeKyIIeM rOAY:

HccnenoBanue B SpO-S/ICPHBIX CTOJKHOBEHUSX (DEMTOCKOIMYECKUX KOPPEJSLHUil, CTPYKTypbl COOBITHH, TJ100anbHOM
noJjspuzanuu, coObiTHid ¢ OonbuiuMmu pr. MccnegoBanne (EMTOCKONUYECKHX KOPPEISALUil B HHTEpBaje JHEPrud OT
3 no 7,7 I'3B. U3yuenue dakTopa saepHOi MOAU(UKAIIMH B CTOJIKHOBEHHSIX SIIEP 30JI0Ta Ipu 3Heprusix 14,6, 19,6 u 27 I'3B.

2. HccaenoBanue cIMHOBBIX 3¢ PexToB Toxapes M.B. 2024-2026
B CTOJIKHOBEHMSX MONEepevyHo
NMOJISIPU30BAHHBIX IPOTOHOB ¢ MPOTOHAMHM
U aapamu. 3MepeHue HHKII03MBHBIX
MOTNEPeYHbIX CHIUHOBBIX aCHMMETPHI
U (pparmMeHTANMOHHBIX QYyHKIHUH

Hab6op mannbix
O6paboTka TaHHBIX

JI®BD Amapun A.A., lenosuu T.I'., JIro6ommi B.B., Tepses O.B., [llaxamues 3.1.
JINT Mycynsmanbexos K.K.
JITD T'omockokos C.B.

Kparkas anHoTanus u HaydyHoe 000CHOBaHHe:

W3ydenne CTpyKTypHBIX (YHKIHI KBapKOB WM TJIFOOHOB IIPH CTOJKHOBEHHAX MOIMEPEYHO M MPOIOIHHO IMOJSPHU30BAHHBIX
mpoToHOB Tipu dHepruu 510 5B u mpu CTOTKHOBEHHMSX MONSPHU30BAHHBIX NMPOTOHOB ¢ siapamu mpu 3Heprum 200 I'3B.
AHanmm3 3KCTIePIMEHTAIBHBIX JaHHBIX 110 mporpamme Cold QCD.
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O)KlllllaeMl)le pe3yJabTaThI IO 3ABCPIHICHUNA AKTUBHOCTH
HpOBeﬂeHI/IC OKCIICPUMECHTOB C IPOAOJILHO U NOMECPCUHO MNOJIAPHU30BAHHBIMU IIPOTOHAMU IIPHU MaKCHUMAaJIbHOM OHEPIrun 5101B.

AHanmm3 SKCIepUMEHTAIBHBIX JaHHEIX Mo nmporpamme Cold QCD. 3to maér BO3MOXKHOCTH H3Y4HTh pactpenenerus Cusepca,
HOIIepeYHOe pacupeeIeHue MOIpH3aluy TapToHoB, GyHKIHN GparmenTanun KoninH3a B paHee HEZOCTYIHBIX 00JIacTAX U
PACIIMPHTH IPOrPaMMy aHAITM3a ACHMMETpHi poxnenus W n Z° 6030HO0B.

OsxuaeMble pe3yJibTAThl 10 AKTHBHOCTH B TEKYIIeM Ioy:
BrlnonHeHue s3KkcepuMEHTAIBHOM IPOTrpaMMBbl € IONEPEYHO MOJIIPU30BaHHBIMU IPOTOHAaMHU IIpu 3Hepruu 200 I'3B.

BeimonHeHre u3MepeHuid B IIMPOKOM JHana3oHe mceBpoOsicTpotr: —1,5 < 1 <1,5 (ueHTpanbHas obmacts) u 2,8 <1 < 4,2
(epesHue OBICTPOTBHI), YTO COOTBETCTBYET 001aCTH M3MEHeHus nepeMenHoi brépkena 0,005 < x <0,5.

3. H3y4yeHme CTPYKTYphI COOBITHIA, Jennuuxku P. 2024-2026
KOJUIEKTHBHBIX NlepeMeHHBbIX, ITaneopaTues I0.A.
KOPPEJISIIHOHHBIX XapAKTEPUCTHK, Peanusanus
(emTOCKONUUECKMX

KOPPeISIHOHHBIX QYHKIUH
¥ TIPOLIECCOB € 0OJbIINMH PT

JIOBD Arakummues I'.H., Anapun A.A., lenosuu T.I'., Kekeustn A.O., Kopobunieia A.A., JIsionr b.B.,
Hurmarkynos I'.A., [Tantomkuna C.C., Tokapes M.B., [llaxanues 2.U.

JIMT  Ocockos I".A.

KpaTkasi aHHOTAIIUS M HAYYHOE 000CHOBaHHUE:
IIanLHeﬁmee Pa3BUTUEC U TIPUMEHCHHUC [Jid aHaliu3a OJSKCHICPUMCHTAJIbHBIX JaHHBIX METOI0B KOppeHHHHOHHOﬁ
dbemTockonuu, paspadboranusix B OMSN.

OsxuaeMble pe3yJibTAThI N0 3aBepPIIEHNH AKTUBHOCTH:
W3ydyeHne mnpoCTpaHCTBEHHO-BPEMEHHBIX MapaMeTpoB OOJIACTH B3aMMOACHCTBUS C HCIOJNB30BAHUEM KOPPEISIMN
TOXK/IECTBEHHBIX W HETOXXJECTBCHHBIX YaCTHI[, B TOM YHCIEC THIIEPOHOB, C YYETOM B3aMMOJCHCTBHS B KOHEYHOM
COCTOSTHAM W CIMHOBBIX KOPPEIHAX, a TAaKXKe Ul ONpPEJCNCHNS ypaBHEHUS COCTOSHUS IUIOTHOM M CBEPXIUIOTHOH
SIEPHOM MaTepuy, 0Opa3yromieicst B HEHTPOHHBIX 3BE3/1aX.

OsxkuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKYyIleM IOy:
HccnenoBanne (pakTaqbHOW CTPYKTYpbl COOBITHH B 3aBHCHMOCTH OT IIONEPEYHOro umiynbc. OnpeneneHue
(pakTaabHOW CTPYKTYpPbI B3aUMO/ICHCTBUI B COOBITHSIX C OOJIBIION MHOKECTBEHHOCTBIO.

OmnpeneneHne NpocTpaHCTBEHHO-BPEMEHHBIX ITapaMeTPOB B MOZE C (PUKCHPOBAaHHON MHUIICHBIO.

I/I3y‘leHI/I€ POKACHUA HGﬁTpaHLHLIX KAOHOB B 00J1aCTH MaJIbIX MONEPEYHBbIX UMITYJILCOB.

4. Mopepuusanus yctanoBku STAR IHaneopaTues I0.A. 2024-2026
JJIS1 M3MepeHuii B 06J1acTH OBICTPOT
2,5 <n <4,2. Habop cTaTHCTHKH Habop nanubIx
10 CTOJKHOBEHHAM siIEp 30J10Ta O6paboTka HaHHBIX
npu 3uepruu 200 B u MakcuMAaIbHOI AHaJIU3 CTATHCTUKH

cBeTUMOCTH Kosutaiinepa RHIC

JI®BD Asgepuues I['.C., Arakummues [.H., AiitoaeB A., Anapur A.A., lenoeud T.I'., Keueuan A.O., JIsionr b.B.,
Hurmatkynos I'.A., Porauesckuii O.B., Tokapes M.B., lllaxanues 2.1.

JIAT I'pomosa H.M., Muuuu B.B.

Kparkas anHoTanus 1 Hay4Hoe 000CHOBAHHE:
Peanusanust sKcriepUMEHTAIBHON ITPOTrPaMMBI C TSHKEIBIMH SpaMH ¢ MCHob30BaHueM (usndeckoit nporpammel Hot QCD B
pacummpeHHOM akcenrtance ycraHoBKH STAR B 0651acTi BEICOKHX OBICTPOT M MOBBIMIEHHON cBeTHMOCTH Koutaiinepa RHIC.

OsxkugaeMble pe3yJibTATHI 10 3aBePIIEHUH AKTHBHOCTH:

UccrnenoBanne B pamkax ¢usmgeckoit mporpammel Hot QCD  MHKpOCTpYKTYpHl KBapK-ritooHHOW tmiasmel (KITI),
oOpa3syromieiicsi B CTOJKHOBEHUSAX sijep 3oiota mpu dHepruu 200 BB ¢ mensio m3ydenus (asosoirt muarpammbl KX u
onpenenenus coiicts KI'TI Ha manbix macirabax.
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OsxugaeMble pe3yJIbTATHI 10 AKTHBHOCTH B TEKYyIIeM FOAY:
[Monyuenne Habopa nanueIx 1o nporpamme Hot QCD 1o croixHOBEHUIO siiep 30510Ta Ipu MakcuMaibHO# sHepruu 200 5B u
MaKCHUMaJIbHON CBETUMOCTH KoJlIaiinepa.

5. Pa3Butue nporpaMMHOro odecrneqyeHust IManedpaTuen FO.A. 2024-2026
U CcO3aHHe HHPPACTPYKTYPBI Ajs Kopenskos B.B. (JIUT)
o6padorku 1anubix STAR B OUSIN. Peanusanus

IIpnMeHeHne MeTOJ0B MAILINHHOTO
o0y4eHHs 1J19 00paGOTKH JaHHBIX

JI®BD Amnapun A.A., Arakummmes ['.H., Kopoounpa A.A., Cemuykos I1./1.
JINMT  banamos H.A., Muusia B.B., Ocockos I'.A., Ctpux T.A.

KpaTkasi aHHOTalMsA M HAYYHOE 000CHOBaHHe:

Hcnonp3oBanue Bo3MOKHOCTEH pacnpenenéuusix Boraucienuit (GRID-ctpykrypa OUSAM) ans oOpaGoTku AaHHBIX
skcriepumenTa STAR. Pa3Butue MeTom0B MalIMHHOTO OOYYeHHs Ul aHajdu3a SKCIEPUMEHTAJbHBIX JAHHBIX C YCTaHOBKH
STAR.

O:xugaeMble pe3yJIbTATHI M0 3aBePIIEHHU AKTHBHOCTH:
[MoxroToBka 3KCIIEpUMEHTATBHBIX MAaHHBIX ceaHCOB 2022-2024 rr. B hopMaTax, HCOOXOIUMBIX IUII 0OpabOTKH NaHHBIX B
OUAN.

Pa3BuTne HOBBIX METOZOB 00PaOOTKH JaHHBIX.

Oﬂ(l/l)]aeM])le pPeE3YyJbTAThI 10 AKTUBHOCTH B TEKYIIIEM T'OAY:
PazButne METOA0OB MAIIMUHHOTO 06yquI/m JJIA aHaJIn3a SKCIICPUMCHTAJIBHBIX JaHHBIX C YCTAHOBKH STAR.

6. Co3nanue coBmecTHbIX ¢ BHJI Cunopos H.E. 2024-2026
U YHHBEPCHUTEeTAMHU CTPAH-YYACTHMIL Kusiruna K.B.
MeaMapecypcoB H JaGopaTopHbIX pagoT Peanusanus

JJISl HOATOTOBKH KAIPOB JJI5 PadoThI
Ha KoJlIaiiiepax peJIATHBHCTCKHUX siiep
U NOJAPU30BAHHBIX MPOTOHOB

JI®BS Boponnosa H.U., 'omy6esa E.W., Ocmauko M.II., Cemuayxos IT./1.
YHII  Bamansikun C.H., Hryen Xoanr bao Xans, [Inatonosa JI.B., Cmupaos O.A., Ctporanosa T.I".

Kpatkasi aHHOTAIMSA M HAY4YHOE 000CHOBAHME:
Pa3paboTtka MennapecypcoB U J1a00paTOpHBIX padoT AJIs MOATOTOBKH KaApoB i paboThl Ha KoJUTaifaepax pesiTUBUCTCKUX
sIIEp U TOJIIPH30BaHHBIX TPOTOHOB.

O:xugaeMsble pe3yJIbTAThI M0 3aBEPIIEHNN AKTHBHOCTH
[MoxroToBka y4eOHBIX U MPE3CHTAIIMOHHBIX MaTEPHAJIOB 110 U3YYCHHUIO CTPYKTYPBI MATEPHH U SIIPO-SACPHBIX B3aUMOICHCTBII
B 9KcriepuMeHTax Ha koutaiaepax (RHIC, NICA).

OsxkuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKyIIleM IOAY:
[MoaroroBka VR-akckypcun Ha yckoputenbHbld komiuieke NICA, moAaroroBka yd4eOHOro mocooms «DKCHepUMEHTaTbHAs
saepHasi pu3MKa U siAepHast AIEKTPOHUKA», pa3BUTHE BBICTABOUHOI dKcro3unuu B 3aine NICA/MPD.

7. TlpopabGoTka npeaioxxeHui JAynun B.b. 2024-2026
MO0 CO3IaHMIO IETEKTOPOB ISl
U3yYeHUsl MOJISIPU3ALMOHHBIX IMoaroroeka npoekra

sIBJIEHUI Ha KoJuIaliepax
JI®OBD ®umymkusx B.B.

Kpatkasi aHHOTAIIMSl M1 HAYYHOE 000CHOBAHME:
[IpopaboTka npeIoKEHHI 110 CO3aHUI0 JETEKTOPOB sl mossipuMeTprun Ha kosmaiinepe NICA.

OsxkugaeMble pe3yJibTAThI 10 3aBePIICHNN AKTHBHOCTH:
Co3pianue mosipuMeTpa, KOTOphId 00ecneduT ToYHOCTh 0KoJIo 2 % 3a 300 cek npu Toke 10MA.
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OsxuiaeMble Pe3yJbTaThl 10 AKTHBHOCTH B TeKyLIEM rofy:

M3roToBIeHHe HPOTOTHIA KOHCTPYKIMM YHHBEPCAJHHOTO HPOTOHHOTO MHOJAPUMETPA, IA€ MHpeAnonaraeTcs pasMmenienue 4
KIIACTEPOB KPEMHHUEBLIX JETEKTOPOB PAa3sMENIEHHBIX Tof yrnamu 110 u 130 rpaj, MO3BOIAIOMMX H3MEPATh ACHMMETPHIO B
peaxmuu °Li(p, *He)*He.

2024-2026

8. M3ydeHue BO3MOKHOCTH OyaylIero AmnapuH A.A.

paclIpeHus UCCaeJ0OBAHUSA CTPYKTYPBI

AIpa U CHHHOBOMH CTPYKTYPHI IPOTOHA IToaroroBka mpoexra

B €-p U e-A CTOJIKHOBEHMSIX Ha KOMILJIeKce
NICA, a Tak:ke U3y4YeHHS] BO3MOKHOCTH
ydacTHe B pa3padoTke NPOEKTAa 31eKTPOH-
HoHHOTrO0 KosL1aiaepa (EIC)

JI®BD Hyuusn B.b., Kopobursia A.A., Jlamvanos H.A., [Tartomkuaa C.C., Poros B.1O.
JIT  XKemuyros A.C.

Kparkasi anHOTaIMsA M HAYy4YHOE 000CHOBAHHE:

JlanbHe#e nepcreKTHBBI HCCIIeIOBaHHI B 00JIACTH PENIITUBUCTCKOM SACPHON (DM3UKH CBS3aHBI C CO3/IaHHEM H MPOBEJCHUEM
SKCIIEPUMEHTOB Ha OJJIEKTPOH-WHOHHBIX Koumaiinepax. MccmemoBammst crnmHOBBIX 3(dexktoB nHa EIC mpexacraBmsrorcs
KOMIUIEMEHTapHBIMU K (pU3UIecKoi mporpamme skcrepumenTa SPD Ha kommaiinepe NICA.

OskuiaeMble pe3yJibTAThI 110 3aBepPIIEHNN AKTHBHOCTH:

CoBmecTHO co ctpaHamu-ydacTHuiamu OMS yaactue B moarotoBke ¢usudeckoit mporpammsl EIC. Tloaroroka mpeaymokeHuH
no ydactuto rpymnnsl OVSIM B npopaOoTke TEXHHYECKOrO MPOEKTa OJHOTO W3 JETEKTOPOB A M3YYEHHS 3JIEKTPOH-MOHHBIX
CTOJIKHOBEHHH.

O:xunaeMble pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIEM IOy:
CosaHue CTeHIa Ha OCHOBE CIIMHTHIUIAIIMOHHOTO I'OJIOCKOIA CO ChEMOM MH(GOPMAIIMU C CHITMKOHOBBIX ()OTOYMHOMXHTEICH IS
paboT 1o CO3AaHMIO MPOTOTHIA JIeTeKTopa uepeHKoBcKoro uzinydenus (DIRC).

CoTpyIHU4Y€ECTBO MO TEMe:

Crpana uwin TI'opoa HucrutyT Crartyc Y4yacTHUKH
MeKIyHAPOAHAS
opraHu3anus
AzepOaiixan baky WPIT HAHA CoBMmecTHBIE pabOTHI [Haxanues O.1.
ApmeHust EpeBan HHJIA CoBMecTHBIE PabOTHI TymacsiH ApmeH
Bonrapus Codus INRNE BAS CoBMmecTHBIE pabOTHI Bra3apos N.XK. + 1 gen.
Bankos .
SU CoBMecTHBIE paObOTHI I'ypes B.
PaitnoBcknit T
BretHam Hanar DNRI CoBMmecTHBIE pabOTHI JIpionr ba Bunb
Erumner I'uza NILES CU Cornairesue Abnens TaBduk
Kanp AUC Cornamenue Xammen Axmen + 3 gen.
Wnpus Joxammy VH-T CoBMecTHBIE paOOTHI bamn Amxy
Tupynatu IISER CoBMecTHBIE paOOTHI Jxena Yurpacen
Yanngurapx PU CoBMecTHBIE paOOTHI Kymap Jlokem
Kaszaxcran Anma-Ata niaAd CoBmecTHBIE pabOTHI Hcanpixos A.
Kuraii Jlanpuxoy IMP CAS CoBmecTHBIE pabOTHI Cabxam CuHrx
VYxanb CCNU CoBMecTHBIC PabOTHI Xaogenr Jlyo
Ky6a l'aBana InSTEC CoBmecTHBIE pabOTHI I'y3aman .
Mekcuka Mexuxko UNAM CoBMecTHBIE paOOTHI Asina Anexanzapo
Mouronus Vnan-barop MNUE CoBmecTHBIE pabOTHI Kanuus 1.
Poccus HonronpynHerit MOTHU CoBMecTHBIC PabOTHI Poraues A.B.
Mocxksa UTO® CoBmecTHBIE pabOTHI CrasuHckmii B.B.
HUAY "MUON" CoBmecTHBIE pabOTHI Hurmarkynos I'.A.
CrpuxanoB M.H. + 3 gem.
IIporBunO NOBD CoBmecTHBIE pabOTHI Bacunees A.H. + 10 gen.
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CepOust
CrnoBakus

CIIIA

®panuus

Canxr-IlerepOypr

benrpan
Hosu-Cax
bparucnasa
Kommne
AnTon

Bepxmm
biiymunrron
JlemoHT
Hpro-XeiiBen

Cronu-bpyk
Uukaro
IOnuBepcurtu-Ilapk
Hanr

CIIor'y

INS "VINCA"
UNS

IP SAS

UPJS

BNL

Berkeley Lab
g

ANL

Yale Univ.

SUNY

UIC

Penn State
SUBATECH
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CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenne

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

Bpayn M.A. + 2 uen.
Deodmton I'.A.
MutomreBud M.
Kpmap M.

Gunun 1.

Bokan C. + 2 yen.
JIn XKyan Pyan
Apxunkus J.

Kanr by Hy + 12 uen.
Hy Iy

Jxxako6c B. + 2 gen.
Cnunka X.

Kaitnec X.

VYnbpux T.

Jlecou P.

Esnoxumos O.
Xenmensman C.
Opasmycc b. + 2 gen.



02-2-1081-2009

ATLAS
Moaepun3anus yctaHoBkH U pusnyeckue ucciaenopanus na LHC
PykoBoaurtenn TemMbl: bennsikos B.A.
Enenxux 1.B.

YyacTByomme CTpaHbl 1 MeKAYHAPOJHbIC OPTaHU3ALMHU:
Aszepbaiimkan, Apmenus, bemapyce, Bomrapus, ['epmanus, ['pysus, Uspauwns, Uranus, Wcnanus, Kanana, Hunepnaumsi,
Poccus, Cnosakus, CIIIA, @pannus, [IEPH, Uexus.

H3yuyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

HccnenoBanue mpoTOH-IPOTOHHBIX B3aUMOICHCTBHI TTpH cBepXBBICOKUX dHeprusx LHC (1o 14 TaB); B ToMm uncie neranbHOE
W3yYeHHE CTPYKTYpPHl HYKIIOHA; W3y4YEeHHE CBOHCTB 0030HOB XWITCa, TMOWUCK HOBBIX (DM3WYECKHX SBICHUH 3a paMKaMU
CraHgapTHOW MoAeNH, U3yueHHe QU3UKU TSDKEIBIX KBapKOB M MYJBTUKBAPKOBBIX COCTOSIHU, NPEIM3UOHHBIE U3MEPEHHUs B
obnactu CTaHIapTHON MOJAEH, y4acTHE B TOAJCPIKKE M Pa3BUTHU IPOrpaMMHOro obecreueHus skcrnepumenta ATJIAC,
MOACIMPOBAHUU UCCIICAYEMBIX (1)I/I3I/I‘I€CKI/IX IMPOLECCOB U MOACPHU3alIU OCHOBHBIX CUCTEM JAETCKTOPA.

IIpoekTsl 110 TEME:

HaumeHoBaHue nMpoeKkTa PykoBoanTenu npoekra HIn¢p npoekra
1. ATLAS Bennsxos B.A. 02-2-1081-1-2010/2025
dusnueckne nccnegosanns Ha LHC Enenxux 1U.B.
2. Mopepuuszanus nerekropa ATLAS Yermrakos A.Il. 02-1-1081-2-2013/2025
T'onramse A.
IMpoexTsi:
HaumeHoBaHue nMpoeKkTa PykoBoauTen npoekra Craryc
JlaGoparopust OTBETCTBEHHBIE OT JJAOOPATOPUHU
1. ATLAS Bennsikos B.A. Texmpoexr
dusnueckne uccaenopannss Ha LHC Enenxunx U.B.
JUIIT  AprtukoB A.A., Atanos H.B., bapanos B.1O., barycos B.1O., boiiko 1.P., Bactokos A.O., 'marones B.B.,

JI®BS

JIAT
JIT®

I'magunun JLK., T'onragze A., T'onramze N.b., 'onragze JI.A., T'octkun M.U., I'punaii K.U., 'yceitnos H.,

I'ycbkoB A.B., laBeios KO.U., lenosuu JI.B., lemuueB M.A., [lunenko A.P., Epmonbuuk B.JI., Epmonbunk 10.B.,
Epmosa A.B., XKemuyros A.C., UBanos 1O.I1., Kanunosckas JI.B., Kapnos C.H., Kapnosa 3.M., Kaypues H.H.,
Kupunuxos H.B., KoxeBnukos JI.A., Koaips O.A., Kosszuna H.A., Kpyuonok B.T'., Kynabunukuii FO.A.,

Jlankwa A.B., JIeikacos I'.U., JlroOymkus B.B., Jlrooymkuaa T.B., JIsomma M.B., Jismxko U., Mamokos C.H.,
Munamsunu U., Musamsumm U. (min.), Hegenos FO.A., Ho3npun A.A., [Tnotaukosa E.M., [Topoxosoii C.1O.,
Hotpan U.H., Pynenko T.O., CanponoB A.A., Cumonenko A.B., Corenckuii P.B., Tepewko I1.B., Tepemenko B.B.,
Tpoernazos U.H., Tponuna A./l., YcoB F0.A., Xapuenko JI.B., Ymxos M.B., Illaiikosckuit A.B., lllamorun A.H.,
IIusaxoBa M.M.

AxwmaznoB ©.H., 3umun H.U., UsanoB A.B., Kyxtun B.B., Jlageirun E.A., Manamosa M., Haropusiit C.H.,
Conomenko A.A., TyprysmuH T., @ununmnos F0.A., Uennakos A.Il., [aiixatnenos b.I.

Anexcanapos E.U., Anexkcanapos U.H., ['pomosa H.U., Kopenskos B.B., MuneeB M. A., SlkoBneB A.B.
ApOy3oB A.B., benuskos A.B., bornapenko C.I'., Kazakos [I.U., Tepser O.B.

AccommupoBanHbiii  AmupxaHoB A.H., booposaukoB B., by3bikae A., Kyunuckas O.U1., MacnennukosB A.,
HIEpPCOHA PezanoBa O., CHecapéB A.A., Connaros E.10., Tuxonos 1O., ®umimonos C.H., llpaiidep 1.B.

ATLAS

Kparkas annoTanus u HaydHoe 000CHOBaHHe:

I'maBHas nens MexxgyHapoaHoro 3xcrnepuMenTa ATLAS — 370 n3zyueHne NpoTOH-IPOTOHHBIX B3aUMOAEHCTBUN IPH PEKOPIHBIX
sHeprusix komtaiiaepa LHC (ot 7 mo 14 T3B). DTu B3auMoAEHCTBHS SIBIIIOTCS UCTOYHUKOM Pa3HOOOPA3HBIX (B TOM YHCIE U
HEHM3BECTHBIX paHee) (pU3NYECKHX MPOLECCOB, IPOUCXOSIINX Ha yPOBHE dJIEMEHTapHBIX YacThll. MccienoBanue Takoro copra
MIPOIIECCOB M MOCIIEAYIONIee OMHMCAHNE WX B PaMKax €IUHONH MHPOBO33PEHUECKON KOHIEMIWH SIBIIAETCS TJIaBHOM 3amaueit
COBPEMEHHOU (PU3NIECKON HAYKH.
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C nomomsto ycranoBku ATLAS ysxe Benercs TiiaTenbHasi IpoBepka coBpeMeHHON CraHmapTHOM Mojenyu (Gu3nKH yacTuil,
MPOU3BOJUTCA MOUCK TPAHMIl €€ NMPUMEHUMOCTH, HIYTCS OTBETHl HA KIIOUEBBbIE BOMPOCHI COBPEMEHHOrO dTana pPa3BUTHUS
¢u3uKM M acTpo(M3UKK, TaKHWe, HANPHMEp, KaK MpHUpoja TEMHOH MaTepuu BO BceneHHOH, HalMuue IONOIHUTEIBHBIX
IIPOCTPAHCTBEHHBIX U3MEPEHUH U T.1I.

MmuororeneBoit gerektop ATLAS mpencrasiser co00i YHUKATBHBINA U OECTIpeleICHTHRIN IT0 CBOCH CIIOKHOCTH (DH3MYCCKHMA
mpubop, coderaromuii B cebe Hambolee MepenoBble AOCTIKCHHUS COBPEMEHHON HAayKW, TEXHUKH, TEXHOJOTHH U CPEICTB
KOMMYHHKAITMH. YdacThe B TaKOM MacIITaOHOM MEXIyHapoIHOM MpoekTe, kak skcrepumenT ATLAS wa LHC, moctym k
HOBEWIIMM TEXHOJOTHAM IIOCTAHOBKH OKCIEPHMEHTa, MPHOOpPETeHHEe HAIIMMH COTPYIHHUKAMH OIBITa aHalu3a
9KCIEPUMCHTAIBHBIX TaHHBIX, MPEHU3NOHHOTO MOJEIHPOBAHUSA (PU3MUECKUX IPOIECCOB B JIETEKTOPE, MPOTPAaMMHON W
TEOPETHYECKOH MOJIEPIKKH IKCIIEPUMEHTAIBHBIX MCCIIEIOBAaHUH, MNPEICTABISIETCS] COBEPLUIEHHO HEOOXOJMMBIM JUIS TaKOM
MeXIyHapoaHoU opranuzamuu kak OMSN.

OsxkugaeMble pe3yJIbTATHI 10 3aBePIIEHUH IPOEKTA:

O0paboTKa HOBBIX JA@HHBIX MPOTOH-IPOTOHHBIX CTOJKHOBEHHH c sHeprueil 13.6 TaB, a Taxke Hauyano pabotel Boxbmioro
aZpoHHOTO Kojulaiiniepa B pexume Bbeicokod cBetumoctd (HL-LHC) mno3BomAT mNoNyuyuTh HOBBIE YHUKAIbHBIE
9KCIepUMEHTaNbHbIe pe3ynbTaTel. Hanbosee BaXkHbIE M3 HUX — HUCCNEIOBAaHUS CTPYKTYpBl INPOTOHA, B YaCTHOCTH, BKJIaja
TJIFOOHOB W TSKEJBIX KBApPKOB B CTPYKTYpPHBIC (DYHKITNH, M3y4EeHHUE CIIEKTPa aJpOHHBIX COCTOSHHMA, B TOM YHCIE TSKEIBIX
ME30HOB M 3IK30THYECKHX TETPAKBAPKOBBIX M IEHTAKBAapPKOBBIX PE30HOHCOB, MPELM3MOHHBbIE TecThl CTaHAApTHOH MOJAEIH
¢usuku gactun npu dHeprusx LHC, a Takke MOUCK MpOosBICHHA (U3MKH 3a € pamMkamu. HaOop JaHHBIX C BBICOKOI
CBETHMOCTEIO MTO3BOJIUT YKCIEPUMECHTAIBHO UCCIIEAOBATh PeIKUe (QH3MUECKUE TIPOIECCHI, K TPUMEPY, TPOU3BECTH N3MEPEHUSL
cBO¥CcTB 0030Ha XWrTCa B KaHAJE €T0 POXKICHHS C OJHUM TOI-KBapKOM.

JlocTikeHHEe 3THUX pPE3yNbTaToB OyneT HEBO3MOXKHO 0€3 pa3pabOTKH HOBBIX METOIOB OOpaOOTKH W  aHaIu3a
9KCIEpUMEHTAIBHBIX JaHHbIX. [ImaHupyeTcsa akTuBHOE ydacTe coTpyaHukos OMSN B mporpaMMHOI ogaep:kKke TPUrrepHoi
CHUCTEMBI 3KCIIEpHUMEHTa, pPa3padOTKe HOBBIX METOJOB MOJENUpOBaHMs (U3MUecKux mnpoueccoB mpu sHeprusix LHC,
IIPUMEHEHNH HOBBIX METOI0OB MAIIMHHOTO 00y4YeHHUS Il 00pabOTKM JaHHBIX.

B pesynbraTe BBINONHEHHS TaHHOTO MPOEKTa OyXyT TakXKe MONydYeHBl YHHUKAJIbHbBIE PE3yJbTaThl MPUKIATHOTO XapakTepa. B
YHCIIE TAKUX «ITOOOYHBIX» PE3yIbTaTOB HEOOXOAMMO OTMETUTH IPHOOPETEHNE OMBITA IO CO3AaHUIO, OTIAIKE W AKCILTyaTallin
CHCTEM yJIAJICHHOTO MOHHMTOPHHTA CJIOXKHBIX TEXHHYECKHX alnapaToB, paboTy ¢ GoipliMMu 0a3zaMu JaHHBIX, pa3paboTKy U
MIPAKTUYECKOE HCIOIb30BAaHHE B YCJIOBHSX INPOBEJCHMS JOJTOCPOYHOTO M KPYMHOMACIITAOHOIO 3KCIIEPUMEHTa CHCTEMBI
pacnpeneneHHbix BeruucieHnit (GRID). [IpuMeHeHne 3TOro onbITa BO3MOXKHO B Oy TyIlieM B JPYTUX IPOEKTaX HHCTUTYTA.

O:xugaeMble pe3yJIbTATHI M0 MPOEKTY B TEKYIIEM Toay:
W3ydeHne pe3OHAHCHOTO pOXACHUS Tap Jpsi-ME30HOB B IPOTOH-IPOTOHHBIX CTOJNKHOBEHHUSX, aHAJINW3 MOJeJeH
TETPaKBapPKOBBIX COCTOSHUH, COCTOSIIINX M3 YETHIPEX 0YapOBAHHBIX KBAPKOB, OMMMCHIBAIOIINX TH IPOIECCHI.

N3yueHne 3K30TUYECKUX TETPAKBAPKOBBIX U IIEHTAKBAPKOBBIX COCTOSHUI CO CKPBITBIM OYapOBAaHUEM B pacnajax B-anpoHoB
Ha Jpsi-Me30H 1 HECKOJIBKO JIETKHUX aJpHOB.

ITouck accormaTuBHOTO poxaAeHUs 0030Ha Xurrca CTaHIapTHOW MOJIENIN C OAHUM TOI-KBapKOM, Pa3paboTKa HOBBIX METOJIOB
aHaJIM3a JAHHBIX (HEHPOHHBIX CETeH, JepeBbEB pPEIICHWH M T.N.) JUIS TOBBIICHHUS YyBCTBHTEIBLHOCTH K HCCIIETYyEeMOMY
mporeccy.

N3yuyeHne CHEeKTpOB TSAKEIbIX MPENECTHBIX ME30HOB, B YaCTHOCTH, W3MEpPEHHE CBOWCTB BO30YXKICHHBIX COCTOSHUN Bc-
ME30HOB.

HccnenoBanue BKJIaa MONEPEYHOTO UMITYJIbCA TITFOOHOB B CTPYKTYpPHBIE (YHKIIMH IPOTOHOB.

Ilonck BO3MOXKHBIX OKCIICPUMCHTAJIbHBIX HpOHBJ’IeHI/Iﬁ KBAaHTOBO-I'PABUTALITMOHHBIX BBaHMOHeﬁCTBHﬁ, B 4aCTHOCTH,
SJICMCHTAPHBIX Y€PHBIX AbIP, paCladaromnXCcsa Ha 4aCTHUIbL CTaHZ[apTHOﬁ MOACIIN.

Wzydenne mporeccoB poxaHus 0030Ha XHUITCa B aCCOIMAINN C BEKTOPHBIMU Z-, W-0030HamMHu.
VYyacTre B pa3paboTKe CHCTEMBI HHACKCHPOBAHHS COOBITHI TTO TPUTTEPAM.

VYuactue B pa3paboTKe U MMOJ/IepXKaHNH IPOTPaMMHOT0 0OecIIedeH st TpUIrTepHol cucteMbl yctaHoBku ATLAS.

MoaenupoBaHue OTKIMKA aJpOHHOTO Kanopumerpa yctanoBku ATLAS.

Yyactue Bo BTOpO# (haze MOAEpHU3AIUN MIOOHHOTO CIIEKTPOMETPA U KaJIOPUMETPUIECKHUX CHCTEM JETEKTOpa.
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2. Mopepunzanus nerekropa ATLAS Yenaaxos A.Il. (JI®BD)

T'onran3ze A.

Peanuzanus

JI®BD Axmanos @.H., Kyxtun B.B., Jlageirun E.A., Manamosa M., Typtysmus T.

JAIT  AranoB H.B., bapanos B.1O., BotikoB A.B., I'punait K.U., Jaseinos F0.11., Manrokos C.H., Munamsmm 1.,
Porosmun B.A., IllaiikoBckuii A.B.

JIH® bynasun M.B.

Kpartkasi aHHOTaIMsI M HAYYHOE 00O0CHOBAHMeE!

Bropast daza monepuusanuu aerekropa ATJIAC HameneHa Ha MOATOTOBKY YCTAaHOBKH K paboTe B YCIOBHUSX OOJBIION
ceetumoctu LHC. Bo BpeMs niepBoii ¢a3bl, ycrenHo 3aBepmuBiieiics B 2022 roay, oCHOBHBIM BKJIaaoM rpyriisl OUAN 6buto
ydyacTHe B peaM3allii MPOEKTa CO3AaHusi HOBOTO MIOOHHOTO KOJleca — BayKHOTO 3JIEMEHTa MIOOHHOT'O CIIeKTpoMeTpa. PaboTa
[0 MOJEpPHHM3AIMM MIOOHHOTO CIIEKTpOMETpa Ipojoipkaercss B 4acTu co3nanus kamep RPC. IlpoBoautcs paspaborka,
UCTIBITAHUS W W3TOTOBJICHUEC CHUCTEMBI CYHMTHIBAHWS CHTHAJIOB JKUIKO-aproHoBoro kamopumerpa (LAr) Ha ocHOBe
onToBoJoKOHHOH TexHonoruu. C ydactuem OUSIU Benercst co3naHne HOBOTO BBICOKOTPaHYJISIPHOTO AETEKTOpPA C BBHICOKHM
BpeMeHHBIM paspemenueM (HGTD).

O:xugaeMbple pe3yJIbTATHI M0 3aBePIICHHU MPOEKTA:

3aBepIiIeHNEe MOACPHHU3ALUN JICTEKTOPHBIX CHCTEM IIO3BOJIUT OOCCIICYHTh CTAOWIBHYIO U 3PPEKTHBHYIO padOTy YCTaHOBKH
ATJIAC npu ceetumoctu LHC Ha ypoBHe B 5-7 pa3 BbIlle NPOEKTHOH BenmduHEl okono 10°* cm™ s, u maOpats monnyro
CTaTUCTHKY Ha yposHe 3000 fb!.

O)RPI)]aeM])le pE3YJbTATHI 110 IPOECKTY B TEKYLIEM I'OAY:

Pa3pabotka u coznanue nporoturioB kamep RPC. Co3nanne onTOBOJIOKOHHBIX Kadenel s TectoBoro creHna LAr. Co3nanue
nporotuna ocHacTku st coopku HGTD.

CoTpyIHUY€ECTBO MO TEMe:

Crpana uwin TI'opon HucrutyT Cratyc YuyacTHUKH
MeKAYHAPOAHAs
opraHmu3anus
A3zepbaiimxan baky Nd HAHA CoBMecTHBIE pabOTHI I'yceiinos H. + 5 uen.
ApmeHus EpeBan HHITIA CoBMmecTHBIE PabOTHI Axorsta I
Bbenapychb l'omens ITTY OOMeH BU3UTaMU CepenkoBa 1.A. + 2 yen.
CoBMecTHBIC pabOTHI Bbabuu A.A. + 1 wem.
CepenkoBa 1.A. + 2 yen.
Ty OO6MeH BU3UTaAMHU Anpnpees B.B. + 1 gen.
Makcumenko H.B.
CoBMmecTHBIE PabOTHI Anppees B.B. + 1 gen.
Maxkcumenko H.B.
MuHck HI1® HAHBb OOMeH BU3UTaMU [ynsxosckuit P.I". + 2 ven.
CoBMecTHBIC pabOTHI [ynsxosckuit P.I". + 2 ven.
Nd HAHb OO6MeH BU3UTaAMHU Kynbunnkwuii F0.A. + 2 yemn.
Kypouxwun F0.A. + 3 gen.
CoBMmecTHBIE pabOTHI Kynpunnxwuii FO.A. + 2 gen.
Kypoukun FO.A. + 3 yenn.
HHWU AT BI'Y OOMeH BU3UTaMH Comun A A.
Comun A.B.
CoBMecTHBIE PabOTHI Comun A.A.
Comun A.B.
Bonrapus Codus SU CoBMmecTHBIE paOOTHI Umwxos M.B.
I'epmanus Loiiten DESY CoBMecTHBIE pabOTHI Jloman B.
IIpaiiGep I.
I'py3us Townmucn HEPI-TSU Cornamenue xobasa T. + 3 yen.
W3pauns PexoBor WIS CoBMmecTHBIE paOOTHI Muxenbepr I'.
Wcnanus Bapcenona IFAE CoBMecTHBIE PabOTHI Kasammu-Cdopua M.
Uranus ITuza INFN CoBMecTHBIE PabOTHI Henb-IIpere T.
Kanana Bankysep TRIUMF CoBMecTHBIE pabOTHI Kypuanunos JI.JL.
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CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI

CoBMecTHBIC PabOTHI

CoBMecTHBIEC PabOTHI
Cornamenue
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornamenue

Ban nep I'paad X.
Traypu 1.B.
Ilyxepman 1.H.
Cwmmpnosa JI.H.
CuecapeB A.A. + 1 yen.
JHenucos C.I1.
3aiines A.M.
JyOHnakoBa A.3.
Tokap C.

HyO6nuuka C. + 3 ver.
TIpaiic JI.

Baszeii @.

Oypusbe /1.

Bunkrep M.

Xokkep A.



02-1-1083-2009

CMS
KoMmnakTHbI MIOOHHBIN costenoua Ha LHC
PykoBoauresib TeMbl: Kapxasun B.1O.
Hay4Hblil pyKoBOAMTEIb TEMBI: Marsees B.A.

YuacTByouue CTpaHbl 4 MeXKIYHAPOIHbIE OPTraHU3ALMU:

Asctpust, Apmenus, benapyce, Benbrus, bonrapus, bpaswius, BenuxoOpuranusi, Benrpus, ['epmanums, I'penus, ['pysus,
Wunus, Upan, Upnanausa, Ucnaaws, Utamms, Kunp, Kurait, JIutBa, Mekcuka, Hunepnanael, HoBas 3enmanmus, [Takucras,
[Mompma, Pecrrydnmuka Kopesi, Poccust, Cep6us, CIIIA, Taitanb, Typrus, Y30ekucran, Ounnsaanusa, Opanmus, XopBartus,
HEPH, Yepnoropwus, Yexus, [lIseiinapus, IcToHwms.

H3yuyaemasi npodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

Pa3pabotka u peanuzanms nporpammsl uccienoBanuii Ha LHC mo u3ydeHuto SBIICHUH B paMKax CTaHIapTHOW MOJICIIN U 3a ee
IpeaenaMu; MOJIEPHU3AINS, 3aITyCK U 3KCIUTyaTalus IKCIIepUMEHTaIbHOro KomIuiekca CMS.

IIpoekTsl MO TEMe:

HaumeHoBaHuUe MpoeKTa PykoBoauTtenb npoekrta HIndgp npoekra
1. CMS Kapxasun B.1O. 02-1-1083-1-2010/2025
dusnueckue uccnenosannst Ha LHC
2. Mopnepuuzamus nerekropa CMS Kapsxasun B.1O. 02-1-1083-2-2010/2026
IIpoexTni:
HaumeHnoBanue npoekra PykoBoaurennb npoekra Cratyc
Jlabopatopus OTBETCTBEHHEIC OT Ja0OpaTOpuu
1. CMS Kapxasun B.1O. Peammsars
®Duznyeckue ucciaenopanus Ha LHC

1.1. IIporpamma ¢pu3mvecKux Imatos C.B. (JIUT)

. Peanuszanms
uccje0BaHuil Ha yctaHoBke CMS

JI®BS Anekcaxus B.1O., Adpanacrer C.B., bynkosckwuit [1.B., 'aBpuinenko M.I"., T'opOyros 1.H., 3apybun A.B.,
Kwxun UL.A., Kamenes A 1O., Koosurert JI.T'., JlaneB A.B., Manaxos A.W., Hlanaes B.B., llynera C.T.

JIMT  Boiitummn H.H., Kogonosa O.JI., Kopcakos }0.B., Hukurenko A.O., Ocockos I'.A., [Tansuuk B.B.,
Cmmxesckuii K.B.

JIT®  Jlexa M., 3sixyHoB B.A., Kosnos I'.A., Cauna M.B., Tepsies O.B.

1.2. AapponHasi kaJopuMeTpHUs 3apyoun A.B. SKerTyaTams

Habop naHHBIX

JI®BD Bynun I1.J1., T'omosa H.C., Epmos 0.B., Kypenkos A.M.

1.3. Ilepenusis moonnas cranuusa ME1/1 Kapxxasun B.1O. DKCmTyaTanus

Habop naHHBIX

JI®BD Tomynos A.O., 'opbynos H.B., Epmos 10.B., 3apy6un A.B., Kuisuakosckas C.B., Kyperkos A.M.,
Maxkanskue A.M., [Tepensirua B.B.

JIMT  Boitummuna H.H., [Tansuuk B.B.

1.4. Pa3BuTHe IPOrpaMMHOro0 o0ecredeHus! Kopenbkos B.B. (JIUT)
AJs pacnpeieJIeHHbIX BbIYHCICHHIA, HImatos C.B. (JIUT)
00padoTKH M aHAJIN3A JAHHBIX
Ha ocHOBe GRID-TexHnoJsiorni

Peamuszanus
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JINMT  Boiitummua H.H., l'onyroB A.O., Jon6unos A. I'., Kammynun W.A., Muneia B.B., Moiioerko A.H., Oneitauk JI.A.,
Ocockos I'.A., ITanpuuk B.B., [Tetpocsu A.IIl., Cemenos P.H., Ctpux T.A., Tpodumos B.B., ®unozosa N.A.

JI®BD Topb6ynos H.B., 'omynoB A.O.

AccoumnpoBanneiii  AunpeeB F0.M., Aymes T., I'pubymma A.M., Jaannos M.B., [lumosa T., Epmos A.A.,

nepcoHall Neanuenko B.H., Kupcanos M.M., Kiroxun B.U., Kossipes A.H., [lerpymanko C.B.,

CMS ITonuxapnos C.H., Paguenxo O., CkoBnens FO.U., Toucosa U.B., Topornun A.H., Xeiin JI.,
Yaneera M.B., Uucrtos P.H.

Kpatkas anHOTanmsa 1 Hay4Hoe 000CHOBaHHeE:

Lenps npoekta — uccinenoBanne (U3MIECKUX MPOLECCOB, MPOTEKAONINX MPU dHEpruH bonblioro anpoHHoro kouaiinepa B
MPOTOH-TIPOTOHHBIX CTOJIKHOBEHMSX NpH 3Heprusx 13—14 TaB B c.1.M.; 00paboTka 1 aHAIN3 YKCIIEPUMEHTAIBHBIX IaHHBIX
skcniepumenTa CMS, COOTBETCTBYIONIMX MHTErPaIbHOI cBeTUMOCTH 110 450 GOH™!, ¢ 1EeNbIo MosyYeHus HOBBIX (PU3MUECKUX
pe3yJIbTaToB M0 HAIIPABICHUSAM:

— TOWCK CHTHAJIOB HOBOW (DM3HMKH, NPEICKA3bIBAEMBIX DPACIIMPEHHBIMH KalHOPOBOYHBIMU MOJENISIMH M CIECHApUSIMH C
rpaBUTalMEil HAa YHEPreTHUECKOM MaciTabe mopsaka TaB (Monenu ¢ ZOTONHUTENFHBIMHA U3MEPEHUSIMHI), B KaHAJIE C IBYMs
MIOOHAMHU B KOHEYHOM COCTOSIHUM;

— MOUCK KaHJUJATOB Ha POJIb TEMHOW MaTepHHU B KaHaJe POXKISHHMS Iap JEeNTOHOB/b-KBapKOB M HEAOCTAIOILEH MONepEeYHON
SHEpIuy;

— HCCIIeIOBaHNE CBOMCTB 0030Ha XHIrca M IOMCK HOBBIX CKaISIPHBIX OO30HOB PACIIMPEHHOTO XUITCOBCKOTO CEKTOpa B
KaHaJax pacrhaja Ha JICTITOHBI M b-KBapKuy;

— HCCIIEeJ0BaHUE MPOLECCOB POXKIEHN MIOOHHBIX Map B npouecce Jpemna—Sna mis nposepku npeackazannii CM B HOBoOI
obJyiacTh SHepruil, n3MepeHus ciaboro yria CMENIMBaHHs W TPOBEPKU PaCIpeeleHUuil CTPYKTYpHBIX (YHKIHMHA KBapKOB U
riooHoB (PDF);

—- n3y4yenue cBoMcTB cTpyit KX/ u yrounenue GyHKIMNA GpparMeHTannm.

Taxke MPOEKT HalleJIeH Ha SKCIUTyaTaluio, MOAICPKKY paboTOCIIOCOOHOCTH, KOHTPOJIb MapaMeTpoOB U M3ydeHHE (HH3HKO-
TEXHUYECKUX XapaKTEePHCTHK ACTEKTOPOB TOPLEBBIX YacTeil ycTaHoBKH CMS - TOpILIEBBIX aIpOHHEIX Kanopumerpos (Hadron
Endcap, HE) n nepennux mroonusix cranuuii (Muon Endcap, ME1/1)

O:kuaemble pe3yabTaThl N0 3aBepPLIEHHN MPOEKTAa:
[IpoBenenne skcnepumentos Ha LHC, BBeieHne B SKCILTyaTalyio u odecnedenne paboTsl BO BpeMst Habopa IaHHBIX aJJpOHHOM
KaJOpUMETpUH U MIOOHHOU cTaHimu ME1/1 mpu pacdeTHOH CBETHMOCTH ¥ SHEPTHU.

Peanu3zanny nmporpaMmbl pU3MYECKUX UCCIIEA0BaHUi Ha ycTaHoBKe CMS Ipy IPOEKTHOH SHEPriy B3aUMO/ICHCTBUI ITyYKOB
IPOTOHOB U UHTETPAITLHON CBETUMOCTH 110 450 h6™!.

O:kupaemble pe3yabTaThl 0 MPOEKTY B TEKYIEM TOy:

IIpoBepka npenckazanuii CTaHAAPTHON MOJIEIH ¥ TIOUCK CHTHAJIOB HOBOW (PU3UKH B KaHAJIE C Tapoil MIOOHOB b/min mapoi b-
KBapKOB M HEAOCTAIOIIEH TOTIEPEYHON SHEPTHH B KOHEYHOM COCTOSTHMM Ha OCHOBE 0OPa0OTKH M aHAJIN3a SKCIIEPUMEHTAIbHBIX
maHabix RUN2 1 RUN3 ¢ cyMMapHOH CTaTHCTHKOM, COOTBETCTBYIOIIEH MHTErpanbHOM cBeTuMocTH 10 350 (67!, pasurue
ITOPUTMOB PEKOHCTPYKIIMK MIOOHOB BBICOKMX 3HEPTHH U aJlTOPUTMOB BOCCTAHOBJICHHS CTPYH.

TexHuueckas mojaep)kka AeTeKTopHbIX cucteM CMS, ydacTue B NpOBEACHHM CEaHCOB MO HAOOPY M KOHTPOJIIO KauecTBa
HKCIEPUMEHTAIBHBIX JTAHHBIX.

PazBuTne mporpamMMHOro oOecrieueHus: AJisl pachpe/ieIeHHOH cucTeMbl 00pabOTKM M aHanmu3a JaHHbIX Ha ocHoBe GRID-
TEXHOJIOTHH.

Oo6ecrnieuenne nepeaayn JaHHbIX Mexy nentpamu Tier-1/Tier-2 CMS u OUSN.

2. Moaepuuzauus gerekropa CMS Kapxasun B.1O. Peanusawust
2.1. MoaepHu3anus nepeaHeil MIOOHHOM Kapxasun B.1O. Moepuusars
cranuuu ME1/1

JI®B3 Tomynos A.O., l'opoynos H.B., Epmios 10.B., Kamenes A.1O., Kypenkos A.M., Makauskun A.M., [lepensirun B.B.
JIMT  Bowtumun H.H., [Tansunk B.B.
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2.2. Co3ganne TopueBbix kanopumeTrpos  Adanacses C.B.
BBICOKO# T Peanmsanus
panyasipaoctu HGCal
2.2.1. Co3naHue 3KCIEPUMEHTAIBHOTO Adanacses C.B.
KOMILJIEKCa I MPOBeIeHus Maunaxos A.U. Peanusamus
ucnbiTanui kaccer HGCal
2.2.2. IlaHeau oXJIaxJAeHHUS M CEHCOPBI 3apy6un A.B.
e P Py Peanuszanns
s kanopumerpa HGCal

JI®B3 Anexcaxun B.1O., Bynun [1./]., l'onyHoB A.O., 'opOynos H.B., /Iyoununk b.B., Epmos }0.B., Kunsuakosckas C.B.,
Kypenkos A.M., Cmuphaos B.A., CyxoB E.B., Yctunos B.B.

JINT  Boitrumun H.H., Kopenskos B.B., Cateimies U., Xsenenuaze A., [lImatos C.B.

VHII IOnpames B.C.

KpaTkasi aHHOTalMsl M HAYYHOe 000CHOBaHHUeE:

Haummas ¢ 2029 roma mpemycmorpena pabora LHC mpu IOBBINIEHHONW CBETUMOCTH BILIOTH a0 7.5%103* cm2¢™! (High
Luminosity LHC, HL-LHC), 4T0 I03BOJNT yBEIMYUThL CTATUCTHKY Oojiee 4eM Ha mopanok (Lint ~ 3000 ¢pou'). C 2026 rona
no 2029 rop 3amnmaHupoBaHa anutensHas octaHoBka (LS3) ans moaepumzanmu LHC. OcHOBHO# 3amadeil MoaepHU3AIUU
ycranoBkr CMS B aToT niepuo siBisiercst obecrieuenne 3¢ ekTHBHOM paboThl Beex cucteM B pexxnme HL-LHC.

Llenpto IaHHOTO MPOEKTA SIBISAIOTCS yYacTHUE B CO3JAaHMM TOPILIEBBIX KaJOPUMETPOB BbICOKOMH rpanynsipoctn (HGCal) u B
MO/JIepHU3AIMU KaToJHO-cTpunoBbiX kKamep (CSC) nepenneii MmroonHoi cranuuu ME1/1 TopiieBoii MrooHHO# cuctembl CMS.

OsxkugaeMble pe3yJIbTATHI 10 3aBePIICHUHN MPOEKTAa:
Monepuuszammsa gerektopoB CMS B pamkax orBerctBeHHOocTH OUSU mns >ddexTuBHON pabOTHl B yCIOBUAX BBICOKOM
CBETUMOCTH KOJIaiaepa.

OsknaeMble pe3yabTaThl 0 MPOEKTY B TEKYIEM TOY:
MopepHusalus 1eTeKTopoB MiooHHOH cTaniud ME1/]1 u uccnemoanue aerpananuu xapakrepuctuk CSC kamep npu padbote
B yCIIOBHAX BbICOKOM cBeTuMoct LHC.

Co3aHue 3KCIEPUMEHTATIBHOTO KOMIUIEKCA M YYacTHE B IPOBEACHHM HCIBITAHWH IUIOCKOCTEH C YyBCTBHUTEIBHBIMH
anemeHTamMu kanmopumerpa HGCal.

HpI/IMeHeHI/Ie TEXHOJIOTHH M3TrOTOBJICHHS IaHeIIeH OXJIAKACHUS KaJIOpUMETPpa HGCal JJIA CCpHﬁHOFO IPpOU3BOACTBA.

CoTpyaHH4YeCcTBO N0 TeMe:

Crpana win T'opoa Hucerutyt Craryc YuyacTHUKH
MesKAYHapoaHas
opraHmusanus
ABgcTtpus Bena HEPHY CoBMecTHBIC pabOTHI Bynbn K.-2. + 57 yen.
ApmMmeHnus EpeBan HHJIA CoBMecTHBIC pabOTHI TymacsiH A. + 6 yen.
benapych T'omens ITY OOMeH BU3UTaMU Anpapees B.B.
Maxkcumenko H.B. + 1 gen.
CoBMmecTHBIE PaOOTHI Amnnpees B.B.
Maxkcumenko H.B. + 1 gen.
Munck HWU AT BI'Y OOMeH BU3UTaMH Jluromun A.B.
Makapenko B.B. + 3 gern.
UYexosckuil B.A. + 2 yen.
CoBMecTHBIE pabOTHI Jluromun A.B.
Maxapenko B.B. + 3 gen.
Yexosckuii B.A. + 2 gen.
Bensrus AHTBepIIeH UAntwerp CoBMmecTHBIE paOOTHI Ban Mexenen I1. + 15 gen.
Bproccens ULB CoBMecTHBIE pabOTHI Bannaep II. + 31 gen.
VUB CoBMecTHBIE pabOTHI AXonar 10. + 11 ven.
I'ent Ugent CoBMecTHBIE pabOTHI Turtrar M. + 21 uen.
JI€sen KU Leuven CoBMecTHBIE PabOTHI Jlepo I1. + 4 qen.
JlyBen-nsa-Hés UCL CoBMecTHBIE PabOTHI Hamaepe K. + 26 qemn.
Monc UMONS CoBmecTHBIE paOOTHI Jo6u E.
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Bonrapus

bpazunus

Benukobpuranus

Benrpus

I'epmanus

I'peuus

I'py3us

Nunua

Hpan
Upnanaus
Ucnanus

Uranns

Kunp

Codus
Puo-ne-Xaneiipo

Can-Ilaymy
Bbpucroins
Juakot

Jlonon
Bynanemr
JleOpenien

AxeHn

TamOypr

Kapncpyna
Adunb

SlanHa
Tounucu

JxaTHu
KanpkyTTa
Mymban

Yanngurapx
Terepan
Jy6munH
Manpug

OBbeENO
Canranzep

Bbapu
Bononps
I'enys
KaTtanus
Munan
Heamons
[laBus
TTanys
Tlepymxa
ITuza

Pum
Tpuect
Typun
dnopeHuus
®packatu
Hukocus

INRNE BAS
SuU

CBPF

UERJ

Unesp

VYH-T

RAL

Imperial College
Wigner RCP
Atomki

UD

RWTH

DESY
Va-T

KIT

INP NCSR "Demokritos"
NTU

UoA

Ul

GTU
HEPI-TSU
NISER
SINP
BARC
TIFR

PU

IPM
uCDh
CIEMAT

UAM
Uuo
IFCA

INFN
INFN
INFN
INFN LNS
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN
INFN LNF
ucy
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CoBMecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI

CoBMmecTHBIE PaOOTHI
CoBMmecTHBIE PabOTHI
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CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI
CoBmecTHBIE paOOTHI

CynranoBI'. + 17 gen.
Jluros JI. + 13 gem.
Angec I'. + 8 gen.
Mynaaum JI. + 39 ger.
Hogsaec C. + 23 uen.
Tonmmreiin XK. + 24 yen.
Hledepn-3emucroxnuyc K.
+ 37 gen.

Byxmromep O. + 51 gen.
Cuxutep @. + 8 gern.
MouHap XK. + 6 gern.
VxBapu b. + 2 gen.
Cran A. + 14 yen.

Oenp JI. + 17 ven.
Xeb606ekep T. + 53 uen.
Tammo E. + 110 uen.
[nenep I1. + 76 uemn.
Mromnep T. + 90 gen.
Jlykac [I. + 10 gen.
Humnonutuc I'. + 8 yenn.
Couxac I1. + 26 ven.
Oynac K. + 14 gen.
Ilamamammze 3. + 11 gemn.
Iamamanmze 3. + 1 gemn.
Cgeun C.K. + 24 yern.
Capxkap C. + 31 uen.
ITant JL.M. + 8 gen.
Hyran C. + 14 gen.
Mazymaap K. + 19 gen.
bxarnarap B. + 19 uen.
Moxammanu M. + 6 yeir.
I'pronBansg M. + 1 uen.
Anpkapac Maectpe X.

+ 49 yen.

Jle Tpoxonus M. + 1 uen.
Kagac X. + 12 qemn.

MapTtunec Pusepo K.
+ 35 uen.

Ilynbese I'. + 54 yen.
Dabopu D. + 44 ge.
Deppo @. + 10 ger.
Tpuxomu A. + 8 gen.
T'e3s3u A. + 41 dgen.
®abo033u D. + 20 gem.
Bpaxepu A. + 19 uen.
Poccun P. + 81 yen.
Mocxkarennu @. + 37 gen.
Bentypu A. + 58 gen.
[MapamatTn P. + 29 vemn.
Jenna Puxka J1. + 7 uenn.
Conano A. + 77 yen.
ITaonertu C. + 31 uen.
TTukkomo JI. + 8 uen.
Pazuc IT.A. + 13 uen.



Kurait

JIutBa
Mexkcuka

Hunepnannst
Hosas 3emanaus

ITakucrtan
Pecrry6muka Kopest

Poccus

CepOust
CLIA

Ilexnn

Xa"wkoy
BunbHrioc
Mexuko

[Tys6na

DUHIXO0BEH
Kpaiictuepu
OkJenn
Wcmamabarn
Ksanmxy
Ceyn

Trmxon
I'atunna
KyxoBckuit
Mocksa

Mocksa, Tpounk

IIporBUHO

Cankr-IlerepOypr
CHEXHMHCK

Tomck

Benrpan
AiioBa-Curn
Bbantumop
baraBus

Bocton

Boynnep
Byddano
TeitHcBIILT
JetiBuc
Hetpoit

Hraka
Kembpumx, MA
Komnenx-ITapx
Komnemx-CraiimnH
Komym0Oyc
Jla660xk
Jlusepmop
JInHKONBH
Jlopenc

"Tsinghua"
IHEP CAS
PKU

ZJU

VU
Cinvestav

BUAP

TU/e

ucC

Va-T

QAU

CNU

KU

SJU

SKKU

SNU

Yonsei Univ.
KIST

HUIL] KU [TUAD

OM3 uMm. B.M. Mscumesa

UTO®
HUUAD MI'Y
HUKHNOT

OUAH
VSN PAH

NOBO

ITHUU "Dnexrpon"
POAI-BHUUTD
TITY

INS "VINCA"
Ulowa

JHU

Fermilab

BU

NU

CU

UB

UF

UCDavis
WSU

Cornell Univ.
MIT

UMD

Texas A&M
OSU

TTU

LLNL

UNL

KU
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Xy XK. + 6 uen.

Yen M. + 54 gern.

Mao 4. + 30 gen.

Xao M. + 9 yen.
PunkeBucuyc A. + 33 uern.
Kactunna Banbnes X.

+ 10 yemn.

Canazap Ubapryen Y. A.
+ 8 uem.

Optc A. + 2 ven.

batnep @. + 4 uen.
Kpoduex /1. + 2 gem.
Xypanu X.P. + 26 gen.
Myn A.X. + 5 yen.

You C. + 18 yemn.

Kum X. + 4 qgen.

Yowu {I. + 9 gen.

SAur V. + 23 yen.

o X . + 2 gemn.

Pio . + 4 gen.
Bopo6seB A.A. + 19 yen.
Hosuxkos B.K. + 5 yenn.
I'aBpuinios B.B. + 22 yenn.
Bbooc 3. + 37 gen.
Opnos A.H.
Cwmerannukos B.I1. + 5 gen.
Hpemun U.M. + 9 gen.
I'nunenko C.H. + 29 4en.
Martsees B.A.

Kauanos B.A.

Ilerpos B.A. + 2 yen.
Tropun H.E. + 35 yen.
Bacunwes U.C. + 7 yen.
Anppuam E. + 15 gen.
Cyxux JLI. + 3 gemn.
Amxua I1. + 9 gen.
Omnen S. + 48 yen.
[Bapu M. + 19 yenn.
Kanema A. + 197 uen.
Pomed . + 31 gem.
Bapbepu 3. + 26 gen.
Kymanat J.I1. + 20 yen.
Xapuunasa A. + 15 yen.
Muuensmaxep I'.B. + 38 uen.
Kongeii JI. + 33 gem.
Kapuun I1.9. + 2 gemn.
Pung A. + 46 uen.

MMayc K. + 40 gen.
Ckymxa A. + 34 ven.
CagonoB A. + 27 ge.
Xumn K. + 10 gen.
Axuypus H. + 17 gemn.
Paiit /1. + 1 uen.

braym K. + 24 gemn.

bun A. + 39 yen.



TaiiBanb

Typuus

OunnaHINS

®panuus

XopsaTust

LEPH
YepHoropus
Iseituapus

DcToHUSA

Jloc-Anmxenec
ManxerTeH
MuHHeanoauc
Mb>aucon
HamBunn
Hoxkcsumn
Hotp-/lam
Hpio-bpancynk
Heo-Mopx
Oxkchopa, MS
ITacanena
[uttcOypr
IIpuncTon
IIpoBunenc
Pugepcaiig
Pouecrep
Can-/luero
Canta-bapbapa
Tannaxaccu
Tackanyca
Vaiiko
Vacr-JlagetieTt
XbIOCTOH
Uukaro
ITapnoTcBuin
DBaHCTOH
Tai0o1
Taoroanp
Anana

AHkapa
CramoOy

JlanmesnpanTa
XenbCUHKU

JIuon
ITapmx
Caxie
CrpacOypr
3arpe6
Crut

XKenena
Tloaropuna
Bumuren
ropux

Tanmuu

UCLA
KSU
UofM
UW-Madison
VU
UTK
ND
RUNB
RU
UM
Caltech
CMU
PU
Brown
UCR
UR
SDSU
UCSB
FSU
UA
BU
Purdue Univ.
Rice Univ.
UIC
UVa
NU
NTU
NCU
CU
METU
BU
YTU
LUT
HIP
UH

UL
IN2P3
IRFU
IPHC

VYH-T

LHEPH
YH-T
PSI
ETH
UZH
NICPB
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Cornamenue

CoBMmecTHBIE paOOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE paOOTHI

Kasuuc P. + 20 yen.
Mapagud 1O. + 14 gemn.
Pycak P. + 22 qen.

Hacy L. + 55 gen.
Jxonc B. + 44 yen.
Cmnanep C. + 6 uen.
Keccon K. + 36 yenn.
T'epmrreiin 1O. + 82 gen.
I'ymuanoc K. + 2 gem.
Kpemansau JI.M. + 6 gen.
Heromen X. + 29 gem.
[Maymuau M. + 13 uern.
Oncen /I. + 44 yen.
Hapeitn M. + 46 gen.
Xancos I'. + 20 yenn.
bonex A. + 8 uen.
bpoancon [I. + 34 gen.
Wukangena /1. + 36 ygen.
IIpocnep X. + 26 yenn.
XenepcoH K. + 11 uen.
Xarakama K. + 14 ygen.
ITapamap H. + 4 gen.
ITagmu B.I1. + 28 yei.
I'e66ep C.E. + 26 uemn.
Koxkc b. + 20 genn.
Benacko M. + 14 yen.
Xy I'. + 38 gem.

Ky U.-M. + 28 gen.
Hymanormy JI. + 34 yen.
3eiipex M. + 25 gen.
T'tonement E. + 17 uen.
Kanxoxaxk K. + 10 gen.
TyBa T. + 4 yenn.
Byrtunaiinen M. + 41 ven.
Byrtunaiitnen M. + 4 yern.
T'ackon C. + 51 gen.
Bone ®. + 55 yen.
becankon M. + 30 gen.
bnox 1. + 40 uven.
Bbpuxnesuu B. + 10 uen.
Kosau M. + 1 uen.
ITynax U. + 12 gemn.
Kammopesu T. + 302 genn.
Paueuu H. + 4 yen.
Korauncku . + 11 gen.
Bammau P. + 70 venn.
Kanemmu M.®@. + 27 yen.
Paman M. + 20 gen.



02-2-1085-2009

JKCcNepUMEHTAIbLHAA NMPOoBepKa pyHIaMeHTAJbHBIX 0CHOB KX]/I

PykoBoaurenb TeMbl: I'ycbkoB A.B.

3amecTHTENb: Kemuyros A.C.

YyacTByomme CTpaHbl 1 MeKAYHAPOJHbIC OPTaHU3ANMHU:
Benapych, BenukobOpuranus, ['epmanus, Uspawns, Utanus, Kuraii, [loneia, [Topryramus, Poccus, CIIA, IIEPH, Yexus,
Snonwust.

H3yyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

KBaHTOBast XpOMOANHAMUKA SBIICTCS. HICTHHHOM TEOPHEH CHIIBHOTO B3auMoeiicTBust. OHAaK0, HECMOTPsI Ha €€ 3HAYUTEIIbHbIC
yCIIeXH B ONMCAHUH B3aMMOAEHCTBUS KBaPKOB U TIIFOOHOB B PaMKax MEPTypOATUBHOTO ITOIX0/IA, BOIIPOC O TOM, TI0UEMY a{pOHEI
U AIpa UMEHHO TakKhe, KaKUMH MBI MX BHANM, OCTaéTcs OTKPBITHIM. Omnmcanue Ha OCHOBE 0a30BbIX NMpHHIMIOB KX]I
(yHIaMEHTaIbHBIX CBOWCTB aJIPOHOB, TAKUX KaK UX MACCHI, CIIMHBI, HAPTOHHBIE pacnpeaeiaeHust, popM(paKTOpsl, CHEKTPHIL, U T.
. SIBJISIETCSl OZIHOW W3 TJIABHBIX HEPEUIEHHBIX MPOOJIEM KBAaHTOBOW XpOMOJMHAMHKU. KOH(palHMEHT KBapKOB M IIIOOHOB B
aZipoHax, a TakXke pocT Oerymiei KOHCTAaHThI CHJIBHOTO B3aUMOJICHCTBUS C YMEHBIIEHHEM XapaKTEPHOro MaclITaba sHep- TUH
B3aUMOJICHCTBUSL HE MO3BOJISIOT HENOCPEJCTBEHHO MCIOJB30BaTh JJsi ATOTO MEpTYpOAaTHUBHBIM MOAXOZ, XOpOLIO ceds
3apeKOMEH/I0BaBIINI IPU BBICOKUX 3HEPrusx. B HacTosmiee BpeMs UIsl KOJHYECTBEHHOTO OMHCAHUS CIEKTpa aJpOHOB, UX
CTaTMYECKUX CBOWCTB M UX B3aMMOJICHCTBHH NPU MaJbIX SHEPIHAX HCIOJIB3YIOTCS Pa3IMuHOro poja (peHOMEHOJOrnYecKue
Mozenu. OmnpenenéHHble YCHNEXW TOCTUTHYTHI B BBIUMCIEHUSAX Ha pemérkax. CpaBHeHHME TIpeJcKa3aHUM Mojeneil u
TEOPETHUYECKUX BBIYMCICHUN IS HAaONIOZAEeMBIX BEIWYMH C pPE3yJbTaTaMH H3MEPEHHH SBISETCS BaXXHBIM TECTOM
COCTOSITENBHOCTH Y TPAHUI] IPIMEHUMOCTH UCIIONIB3YEMBIX MOAXO00B. [IpH 3TOM, KOHEYHOH LIENIBIO HCCIIEAOBAHUM B JAHHOM
HalpaBJICHUH, KaK TEOPETHYECKHUX, TaK M 3KCIICPUMEHTAIBHBIX, SBILSIETCS IIOJNyYCHHE OIMCAHMS CIEKTPOB, CTPYKTYPBHI H
CBOMCTB aIpOHOB U3 NepBbIX NpuHIHUNOB KX/I.

IIpoekTsl MO TEMe:

HaumeHoBaHue MpoeKTa PykoBoauTen npoekra HIndp npoekra
1. BESIII Henucenko N.N. 02-2-1085-1-2007/2028
Bamecmumenw:
Kemuyros A.C.
2. NA66 / AMBER I'yceroB A.B. 02-2-1085-2-2024/2026
IIpoexTni:
HaunMeHoBaHMe MPOEKTA PykoBoauTe/u nNpoexkTa Craryc
JlabopaTtopus OTBeTCTBEHHBIE OT JJabopaTopun
1. BESIII Jenucenxo U.N. Peannsauus
3amecmumens:
Kemuyros A.C.
JIAIT Bakuna O.B., Boiiko U.P., I'yceros A.B., lenoswu /[.B., Eropos I1.A., Hedenor 10.A.
JITD beiteer B.B.
JIAT Kopenskos B.B., Ocockos I'.A., [TeneBantok 1.C.

KpaTkasi aHHOTanus ¥ HAy4YHoe 000CHOBaHUe:

Henamu rpynner OMAU B mpoexte BESIII aBnstoTca uccnenoBaHue aapoHHBIX cnekTpoB KXJ[ M MOUCK IK30THUECKUX
COCTOSIHUM, HM3yUYEHUE POXKIECHUS U PACNaZOB COCTOSHUM 4YapMOHUS, MOUCK OSK30TUYECKUX COCTOSHHUM YapMOHHUS U
YapMOHHUETIOJO0OHBIX CTPYKTYp M ompeneneHue (QyHkimii ¢gparmenramun c-kBapka. Ydactue Tpymnnsl OUSAUM B mpoekte
3aKIIIOYAETCs B aHANM3E NAHHBIX U Pa3BUTHU aTOPUTMOB PEKOHCTPYKIUHU coObiThii B aerektope BESIII ¢ ncnonp3oBanuem
METOJIOB MAIIMHHOTO O0YYCHUS.

OsxkuaaemMble pe3yJIbTAThI M0 3aBepIIEHUHN MPOEKTA:

IIpOEKT MO3BOJHMT TIONYYUTH HOBEIE 3HAHHS O CBOMCTBAX CHIBHOTO B3aMMOAEHCTBHS Ha MacmTabe Q>~MysZ. B wactHOCTH,
OyzeT moxy4eHa HHQOPMAIHS O CIIEKTPE IK30THUECKUX JIETKUX U YAPMOHUHIIOTOOHBIX COCTOSHUN 1 MX CBOWCTBAX, a TAKXKE O
JIeTaJISIX UHKJIFO3UBHOIO POXKIEHUS C-KBAPKOB.
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OsxugaeMble pe3yJIbTATHI 10 MPOEKTY B TEKyIeM roay:
Ananmu3 nannsix BESIIIL Pa3paGorka nporpammuoro oOecnieueHust uis ouiaiiH oOpaOOTKM JaHHBIX M HHCTPYMEHTOB
aHanu3a. Yyactue B Habope JaHHbIX.

2. NA66/ AMBER I'yebkoB A.B. Peanuzanus

JIATT AbazoB B.M., Anekcees I'./]., Aupumon H.B., T'orramze A., I'pumun A.O., derncerko U.1., XKypasnés H.I.,
Kossizuaa H.A., MansnieB A., [Tuckyn A.A., Cemornn A.C., CamapueB A.I'., Ceprooun C.C., ®pomos B.H.

JINT Ilerpocan A.II.

JI®BD AHocoB B.A,, TaBpumyxk O.I1., I'ymepcku P., 3emnsannukuna E.B., Kopsenes A.10O., Ky3uenos O.M.,
ITemexonos /.B., lllynsko A.A.

KpaTkas anHOTaUMs U HAY4YHOe 000CHOBaHUeE:

AMBER (Apparatus for Meson and Baryon Experimental Research) — HoBast skcriepiMeHTaIbHAsS YCTAHOBKA C HEITOABIDKHOM
MHUIICHbIO Ha mydkoBod muamm M2 IIEPH SPS. VcraHoBka mpeaHasHaueHa Ui MPOBEACHHS MHOXECTBA W3MEPCHHIA,
HaTpaBJICHHBIX Ha peleHne GyHIaMEeHTAIBFHBIX BOIIPOCOB KBAHTOBOW XPOMOIUHAMHUKH, KOTOPBIE, KaK OJKUIACTCS, IPUBEAYT K
3HAYUTEIbHOMY yiydineHnro moHumMaHus KXJ[ kak coBpeMeHHOH TEeOpWH CIIBHBIX B3amMopehcTBwii. [Ipemmaraembre
U3MEPEHHS OXBATHIBAIOT (DM3UKY B IHAIIA30HE OT CAMBIX MAJIBIX 3HaYeHuH Q2, Kak OIpeeIeHUe 3apsAH0BOro paiuyca MPOTOHa
HpU YIPYrOM MIOOH-TIIPOTOHHOM PAcCEsHHH, PeakLuii co cpeJHMMM 3HadeHuaMHM Q2 Jyis aJpOHHON CHEKTPOCKONMHH, H 3
UccyIeI0BaHUi aipOHHOI CTPYKTYpBI ¢ BRICOKHM Q2, HCIOMB3Ys *ecTkue mpouecchl dpenna-SlHa, 4apMOHUS U MPOM3BOACTBA
obIcTpBIX (hoToHOB. ['pynima OMSM oTBedaeT 3a MOACPHU3ALIUIO U SKCIUTyaTaluio aaponHoro kanopumerpa HCAL1 u cucteMsr
UACHTU(DHUKAIIMYA MIOOHOB 11011 0osbiiM yriiom MW1 (Muon Wall 1). Ona Takke y4acTByeT BMecTe ¢ rpyImoii u3 TypuHCKOro
YHUBEPCUTETa B TMPOU3BOJCTBE M MOIJCPKKE TPEKOBBIX nerekTopoB Bulk Micromegas, KOTOpbIC 3aMEHSAT YCTapeBIIIKE
npoBosioyHble kKamepsl (MWPC) B SAS 3a marautom SM2.

O:kuiaeMble pe3yJibTaThl 0 3aBEPUICHUIO MPOEKTA:
Pelenue 3araj ik MpoOTOHHOTO pajinyca.

HoBble 3HaHMS 0 KBapKOBOM U TJIFOOHHOW CTPYKTYpE ME30HOB.

TouHoe 3HaHKE BBIXO/a aHTUIIPOTOHOB B p-p U p-He mporeccax, HeoOXomuMoe i TOUCKa TEMHOM MaTepHH B
aCTPOPHU3NMUCCKUX IKCIIEPUMEHTAX.

Oﬂ(l/l)]aeM])le peE3yJbTAThI 110 IPOCKTY B TEKYLIEM I'OAYy:
Vuactue B Ha60pe JAaHHBIX UIA IIPOTPpaMMbl U3BMEPCHUA IIPOTOHHOI'O paanyca.

VYuactie B HUOKP mist nerekropo Micromegas.
O6paboTka JaHHBIX 110 BEIXOAY aHTUIIPOTOHOB B p-He coymapeHusx.
IToxroToBKa K MOJEpHU3AIMH CUUTHIBAIOIIEH 3JIEKTPOHUKH I paOOTHI B O€3TPUITEPHOM PEKUME.

MopaepHu3zanusi MIOOHHOM cucteMbl MW 1.

AKTHBHOCTH TE€MBI:

HanmeHoBaHHe aKTHBHOCTH PykoBoaurtenn Cpoxu peaauzaumu
Jlabopatopuss  OTBETCTBEHHEIE OT J1a0OPATOPUHU Cratyc
1. PANDA Aunekcees I'.JI. 2024-2026
Texnpoexr

JIIT  A6azos B.M., Bepxees A.I1O., Beprorpanos JI.C., Berporpanosa FO.JI., Bonbabix B.I1., XKypasnes H.U.,
Kyty3os C.A., ITuckyn A.A., IIpoxopos U.K., PoxxnectBenckuit A.M., Camapues A.T'., CkaukoBa A.H.

KpaTkasi aHHOTanus ¥ HAy4YHoe 000CHOBaHUe:

[poext PANDA mianupyet nposeaeare GyHIaMEHTAIBHBIX UCCIICIOBAHUH IO Pa3IMYHBIM TEMaM, CBSI3aHHBIM CO CBOMCTBaMU
C1ad0ro M CHIJIBHOTO B3aWMOJICHCTBHSA, PK30THYCCKHMHU COCTOSIHHUSIMH MAaTEpHUH U CTPYKTYpo# ampoHoB. Jlns cOopa Bcei
HEOOXOAUMOW WH(POPMALUU U3 AHTHUIPOTOH-TIPOTOHHBIX CTOJKHOBEHHH OYyJEeT IMOCTPOSH YHUBEPCAIBHBIA JETEKTOP,
CroCcOOHBIN 00ECIIEYNTh TOYHYIO PEKOHCTPYKIIUIO TPACKTOPHUH, U3MEPEHUE YHEPTHUH U UMITYJIbCA, a TAKKE 04eHb 3P PEeKTUBHY IO
UACHTU(DHUKAIHMIO 3aPsDKCHHBIX YaCcTHIL.

OsxkuaaeMble pe3yJIbTATHI 10 3aBepIIEHMH AKTHBHOCTH:
Co3znanne MIOOHHOH cucTeMsl eTekTopa PANDA.
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OsxkugaeMble pe3yJIbTAThI 10 AKTUBHOCTH B TEKYIIleM FOAY:
IMoxroToBka K CO31aHUIO MIOOHHOH cucTeMsl getekropa PANDA.

2. ARIeL. Teopernueckast moaaep:kka Kamunosckas JI.B. 2024-2026

Ko.]mai'mepm,lx IKCIICPUMEHTOB

Peanuzanus

JAIT  Boiiko U.P., Jeiasimxko E.B., Epmonsunk B.J1., Epmonsunk FO.B., XKemuyros A.C., Kammidp A.A., Koparenko B.B.,
Hedenor 10.A., Pymsanes JI.A., CagsikoB P.P., Canporos A A.

JIT®  ApOGy3oB A.b., bormapenko C.I'., briteer B.B.

KpaTkas anHOTAIUS M HAy4YHOE 000CHOBAHHE:

B Hacrosmee BpeMs Ha pacCMOTPEHAN HAXOAATCS 4 IPOEKTa AIIEKTPOH-o3uTpoHHBIX Koutaiinepos: FCC, CEPC, ILC u CLIC.
Ha HuX OyzxyT IpoBeOCHBI M3MEPEHUs 10 YTOYHEHHIO HapameTpoB CTaHAAPTHOW MOJIENH, a TakkKe OyIyT NPOBOAUTHCS
pasnHyHble TOHCKH 3((EKTOB, BBIXOMANMX 3a €€ paMKku. [l 3TOro HEOOXOAHMMBI BBICOKOTOYHBIE TEOPETUYECKUE
npenckasaHus 1 Beex mpoueccoB CM, kotopble OyayT n3ydaThes Ha Oyaymmx Koyntaiinepax. B pamkax naHHOro mpoekTa
IUIAHUPYETCSl CAENaTh COBPEMEHHBIE TEOPETHYECKHE NpejCKa3zaHusi Ui OONBIIMHCTBA BAXKHBIX HaOJIOAAEMBIX BEJIHUHH.
Tpebyemasi TOUHOCTH OyAET AOCTUTHYTA 32 CUCT y4eTa PAJHAlMOHHBIX IOMPABOK BBICOKOTO MOPSAKA U MOJIPU3AIMOHHBIX

3¢ heKTOoB.

OsxuaaeMble pe3yJibTAThI 10 3aBePIIEHNN AKTHBHOCTH:
BeicokoTOUHBIE TeOpeTHUECKHE NTpecKka3anus At 3¢ dexToB B CtanaapTHONH Moaenu 1 3a e€ mpeienamH.

OskuiaeMble pe3yJibTAThl 10 AKTHBHOCTH B TEKYIleM rofy:

[Ipenn3noHHBIE TEOPETUIECKHE PACUETHI paAHAIIIOHHBIX ITOIPABOK JJISI IKCTIEPUMEHTOB Ha Oyaymux koiutaiinepax CLIC, ILC,

FCC-ee u CEPC.

CoTpyiHU4eCTBO 110 Teme:

Crpana win T'opon HucrutyT Craryc YyacTHuKH
MeKIyHAPOAHAS
opraHu3anus
benapycs Munck HUU AT BI'Y OOMeH BU3UTAMH Makapenko B.B.
Tonkauesa JI.J1.
CoBMmecTHBIE pabOTHI Makapenko B.B.
Tonkauesa [I./1.
Benunkobpurtanus I'masro UofG Cornamenue 3eiin b. + 1 uen.
I'epmanus boun UniBonn Cornamenue Keruep b. + 10 uen.
Hapmiranr GSI Cornamenue [erepc K.
MioHxeH TUM Cornamenue Maynp C. + 7 yen.
Opaiibepr TUBAF Cornamenue Oumep X. + 3 gen.
Wspaunpb Tens-ABUB TAU CoBMecTHBIC PabOTHI Juxtenmraar W.
Wranus Tpento UniTn Cornamenue 3ykkoH II. + 3 gedn.
Tpuect INFN Cornamenue Maptun A. + 4 yen.
Typun INFN Cornamenue [anuuepu . + 3 ven.
Kuraii [lexkun IHEP CAS Cornamenue JIn Xaii-bo
ITonbma Bapmasa IEP WU Cornamenue banenex b.
wuT Cornamenne Kypsra P.
OtBouk (CBepk) NCBJ Cornamenne Canmay A. + 1 ged.
Hoptyranus Aseilpy UA Cornamienue Aszeseno K. + 1 yen.
JIuccabon LIP Cornamenue Ksunranc K. + 2 yen.
Poccus l'arunna HUL KU [TUAD Cornamienue J3100a A. + 5 gen.
Hosocubunpck nsd CO PAH Cornamenne Agacos M.H.
[IpoTBuHO NOBD Cornamenne Jonckos C. + 1 gem.
CIIA Jloc-Anmamoc LANL Cornamenwne Baynuno U.
HEPH Kenesa HEPH Cornamienue Mamnor I'.
Uexwus IIpara CTU Cornamienue Hosu 1. +11 uen.
CU Cornamenue Marymexk . + 5 gen.
Snonus SImarata Yamagata Univ. Cornanienue Xupyma M.
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02-1-1087-2009

HccaenoBanust mo Gpusuke peJITHBUCTCKHUX THMKEJbIX U JIETKHX HOHOB
HA yCKOpHUTeabHbIX koMIuiekcax Hykimorpon-M/NICA OUSUN u SPS LIEPH

PykoBoaurtenu Tembl: Mamnaxos A.H.
Adanacees C.B.

YuacTByOuUHe CTPAHBI U MEKIYHAPOIHbIE OPraHU3aIUM:
Apwmenwst, benapycs, bonrapus, Unanus, Kuraii, Monronus, Poccusi, Pymberans, CroBakus, Y30ekuctan, [IEPH.

H3yuyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

HccnenoBanue HOBBIX ABJIEHUN BO MHOXXECTBEHHOM POKIEHUM YACTHUL, CBA3aHHBIX C IIPOSIBJICHUEM KBAPKOBBIX U TNIFOOHHBIX
CTENeHEeW CBOOOJBI, MPU B3aMMOJICHCTBHH PEISITHBUCTCKUX syep. M3ydeHWe HYKIOHHBIX M SACPHBIX B3aWUMOJICHCTBHH Ha
yckopurensHoM komiuiekce JI®BD, IIEPH. Dueprernueckoe ckaHUpOBaHUE B3auMOJEUCTBUI sep nmpu sHeprusix 20-158 I'as
Ha HYKJIOH M M3y4Y€HHE UX 3aBUCHMOCTH OT aTOMHOT'0 HOMEpa s7Iep ¥ SHEPTHH C LEeJIbI0 TIOMCKa KPUTHIECKON TOYKH Ha (ha30Boii
nuarpamMMe siaepHoit marepun Ha ycranoBke NA61 / SHINE (SPS, LHEPH). MccnenoBanust poxneHHsi agpOHOB B aJpOH-
SIIEPHBIX B3auMoJieiicTBUAX. Vcronp30BaHUE MOJMYYEHHBIX JAHHBIX JUIS MPELHHU3UOHHOTO BBIYMCICHUS CIIEKTPOB U IOTOKOB
HEUTPUHO B YCKOPUTEIBHBIX O3KCHEPUMEHTaX M0 U3YYEHUI0 HEWTPUHHBIX ocuWuisinuil. MccnenqoBanue HYKIOHHOU
KJIacTepU3allMd M BKJIaJa HECTAOMJIBHBIX SAICPHO-MOJEKYJSIPHBIX COCTOSHUN B JAMCCOLMAIMU JITKMX CTaOWIBHBIX H
pPaIMOAKTHBHBIX H30TONOB, a TaKKe CBOHCTB pa3pekeHHOH OapMOHHOW MaTepud B  IHCCONMAINH  TSDKENBIX
sep. DKCIepUMEHTAIBHOE M TEOPETHIECKOE UCCIIEIOBAHNE TITyOOKOIIOATIOPOTOBEIX, KYMYJISITUBHBIX IIPOIIECCOB, 00pa30BaHUS
aZIpOHOB W aHTUMATEPHUU B MEPEXOMHOW oOyacTw 3Hepruil. MccnemoBanus MoBeICHUS 3JIEMEHTAPHBIX YaCTHI, HyKIOHHBIX
PE30HAHCOB M HYKJIOHHBIX (QIIYKTyallMd B siIepHOM BemmecTBe Ha yctaHoBke «CKAH» Ha myukax Hyxmorpona. [Ipopabotka
MPEUIOKEHNN DKCIIEPUMEHTOB Ha yckopuTenabHOM komiuiekce JIOBD Ha BeiBeeHHBIX Myukax HyknoTpona um Kosutaiinepe
NICA. UsyueHne CTPYyKTypbl KOPOTKOJEHCTBYIOIIMX HYKJIOH-HYKJIOHHBIX KOPPENSIHUA W KIACTEPHOH CTPYKTYpPHI siAep Ha
IIy4yKax MOHOB, MOJISPU30BAaHHBIX IPOTOHOB U ACHTPOHOB Ha BHYTpeHHeH mumenn Hykinotpona. VccrnenoBaHue nporeccoB B
obmactu 6onpmux pr (pr > 1 GeV/c) B mpeakyMyJSITUBHOM U KYMYJSTHBHON KHMHEMATHYCCKHX O0JACTAX HA YCTaHOBKAaX
CIINH u ®O/1C.

IIpoekTnl 110 TEME:

HaumeHoBaHue nmpoexkTa PykoBoaurtenn npoexkra HIndgp npoekra
1. NA61/SHINE Manaxor A.. 02-1-1087-1-2012/2026
3amecmumenu:
Hmutpues A.B.
3arineB A.A.
2. CKAH-3 Adanacees C.B. 02-1-1087-2-2017/2027
3amecmumens:
Hpsi6nos [1.K.
IIpoexTni:
HaunMeHoBaHMe MPoeKTa PykoBoauTe/ I NpoeKTa Craryc
JlabopaTtopus OTBeTCTBEHHBIE OT JJabopaTopun
1. NA61/SHINE Maanaxos A.H. Mopepuusars
Samecmumenu. HzrorosneHue
HMv"Tp“eB A.B. AHanu3 CTaTUCTUKU
3aiinen A.A.

JI®BD Babkun B.A., BypsikoB M.I'., I'onoBatiok B.M., Komrecuukos P.1O., Kupeer B.A., MateeeB B.A.,
Menkymos I'.JI., Pymsanues M.M.

JIATT Jro6ymkun B.B., JIeikacos I'.U., [Tono b.A., Tepemenko B.B.
AccorunpoBannsiii  AskuHenko U.B., Kapmymkun H., Mopo3os C.

HEepCOHAI
NA61 / SHINE
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Kparkasi anHOTanMs M HAy4YHOE 000CHOBAHHE:

OcHoBHBIE (PU3NUECKHE LIENN [TPOCKTA BKIIOYAIOT B CE0sI: IIOMCK KPUTHYECKOH TOYKH BTOPOTO MOpsiIKa Ha (ha30BOM JuarpaMme
KX/1 (monck HEMOHOTOHHOT'O TOBEJICHHSI CUTHATYp KPUTHYECKUX TOUYEK, TAKMX KakK (IYKTyalluH MONEPEYHOro UMITYJIbca H
MHO)KECTBEHHOCTH, CUTHAJI MHTEPMHUCUTTH U T.J., KOTJla CUCTEMa 3aMep3aeT BOIN3U KPUTHIECKOH TOUYKH), H3YUYUTh CBOWCTBA
Havasa ieKoH(paiHMeHTa (HOMCK BOBHUKHOBEHUS CTPYKTYp «horny, «kink», «step» u «dale» nmpu CTOIIKHOBEHHSIX JIETKUX SIAEP).
ITporpamma uccIenoBaHUS CHIIBHBIX B3aHMOJICHCTBHI OCHOBaHA HA CKAHWPOBAHUH ITyYKaMH JIETKUX U MPOMEXKYTOUHBIX AIEP
(ot p + p mo Xe + La) ¢c ummynscamu B tuana3one 13A - 158A I'sB/c.

OsxuiaeMble pe3yJabTaThbl N0 3aBePLIICHUU MPOEKTA:
Amnanu3 ganHbIX dkcniepumerTa NA61/SHINE (SPS, HEPH).

HccnenoBanus POXKACHUA aAPOHOB B aIPOH-SAACPHBIX B3aUMOJCHUCTBHSX.

Wzydenne oOpa3oBaHUs OYapOBAaHHBIX aJPOHOB (B OCHOBHOM D-ME30HOB) IpH B3aWMOJCHCTBUU TSDKEIBIX HOHOB C IIEJIBIO
MONyYCHHsI HOBBIX IAHHBIX O CPETHEM KOJMYECTBE OYAPOBAHHBIX KBAPK-aHTHKBAPKOBBIX IAp W TOHWMAHHS MeEXaHH3Ma
POXKIEHUS OTKPBITOTO O9apOBaHMUS.

HonyquI/Ie JaHHBIX [JId TPCHU3UOHHOT'O BBIYMCIICHUA CIIEKTPOB U IMOTOKOB HeﬁTpPIHO B YCKOPUTCJIBbHBIX SKCIIEPUMCHTAX 110
N3Yy4YCHUIO HeﬁTpPIHHLIX OCIUJIISIIIAM.

3aBepuenue Mmoaepuuzauuu TOF-cucteMsl.

OskuaeMble pe3yJabTAThl 0 MPOEKTY B TeKYyIEeM Toy:
O06paboTKa 1 aHAIHU3 SKCIIEPUMEHTAIBHBIX JaHHBIX, HOXy4eHHBIX Ha ycraHoBke NA61/SHINE mo p+p, Be+Be, Ar+Sc, O+O,
Pb+Pb cTonkHOBEHUSIM.

[IpoBeneHue 3KCrIepUMEHTANBHBIX UCCIIEIOBAaHUI Ha MyUYKe PEIATUBUCTCKUX SIIep CBUHIIA.
HUccnenoBanne obpazoBanms antusagep B Ar+Ca u Xe+La cTomkHOBEHUSX.

I/I3yquI/Ie 06p330BaHI/I$I OYapOBaHHBIX A4APOHOB IIPpHU B38.I/IMO,I[€I>1CTBI/II/I TSKCJIBIX HOHOB C IECJIBIO IIOHMMaHHA MCEXaHHU3Ma
POKACHUA OTKPBITOI'O OYapOBaHMA.

2. CKAH-3. Co3npanue npeuu3noOHHOI0 Adanacsen C.B. Moeprusars
MarHuTHoro cnexkrpomerpa CKAH-3 3amecmument: M3roToReHMe
U NMPoBe/IeHHe HCCie0BAHUM HApsoaos LK. AHATH3 CTATHCTHKY
HEHYKJIOHHBIX CTeleHel cB00OIbI B siAPax,

HYKJIOHHBIX KOPpeJslUui U 1IePHOH
(parmenTanuu Ha BHYTPeHHEH MUIIICHU
HyxkioTrpona

JIOBD Anucumos 10.C., banaun A.A., Baptuk B., [lyounuuk b.B., Kunsuakosckas C.B., Kpeueros 10.®., Kyrunosa O.B.,
[MTapaitnan M., Cakynun JI.I'., CmupHoB B.A., CyxoB E.B., Yctunos B.B., Ycrunos B.B., Xapstozos I1.P.

JSIIT JTroOyuikus B.B., JIsikacos I'.1., [Tonos B.A., Tepemenko B.B.

Kpartkasi aHHOTAIIMSI M HAYYHOE 00O0CHOBAHHE:

[IpoeKT HampaBJCH Ha M3yYEHHE BHICOKOBO30YKICHHOIO SACPHOIO BEIHISCTBA, 00Opa3yroIIerocs B sapax B pesyibTare dA
B3auMoIeiicTBHs. Vcclie[oBaHHE 3TOTO COCTOSHESI TPOBOIMTCS IyTeM HAOIIOACHHUS pacana BO30YXKICHHOIO sapa Ha mapy

SHEPTUYHBIX YACTHUII, UCIYCKAEMBIX TIOA yriioM, 6mmskum K 180° ¢ smepreTnuecknum paspermenuem 4-5 MaB. Tlporpamma 1o
(bu3KKe BKIIOYAST U3y4eHHE 00pa3oBaHus 1- U A—sijiep U ONpeielieHHe YHEPT Ui CBS3H U ITUPHHBI KBa3UCBSA3aHHBIX COCTOSHUH.

OsxkugaeMble pe3yJIbTAThI 10 3aBePIICHUHN IPOEKTAa:
MonaepHuusanus ycraHoBkr «CKAH».

[ToxroToBka 3KCTIEPUMEHTA JJIS MCCIICAOBAHMS TOBEACHNS HyKIOHHBIX PE30HAHCOB M HYKJIOHHBIX (DIyKTyanui B Sapax, At
[IOMCKA U U3YUYEHUs CBOWCTB CBA3aHHOI'O COCTOSIHUS M-M€30HA B SIAEPHOM MaTEpUH.
O:xkuaaeMble pe3yJIbTATHI M0 MPOEKTY B TeKYIeM roay:

HcnpiTanne TpexiuiedeBoro MarHuTHOro cnekrpomerpa CKAH.

HpOBeI[eHHe TEXHUYCCKOTO CE€AaHCAa HA BHYTPCHHEM IIYYKE HYKIJIIOTPOHA JJIA FOCTUPOBKU JCTEKTOPOB U OTJIAJAKH IMTPOTrpaMMBbl
cOopa JaHHBIX.

Amnanuz OKCIICPUMCHTAJIbHBIX JaHHBIX.
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AKTHBHOCTH TE€MBI:

HanmeHoBaHHEe AKTHBHOCTH PykoBoauTesn Cpoxu peajuzauuu
JlabopaTtopuss  OTBETCTBEHHBIC OT J1a0OPATOPUHU Craryc
1. DxcnepumenT BEKKEPEJIbH2023 3apyoun I1.1. 2024-2026
Bamecmumens:
3aiimes A.A. Ha6op nanHbBIX

AHau3 CTaTUCTHKH

JI®BD AptemenkoB [[.A., Kopuerpyua H.K., Hataprxan M., Pykosrtkus [1.A., Pycakosa B.B.

KpaTkasi aHHOTalMsl M HAYYHOE 000CHOBaHHUeE:

Oxcnepument BEKKEPEJID narenreH Ha penieHne akTyalbHBIX po0aeM GU3NKH SOepHBIX KIacTepoB. Mcnonb3yemslit MeTon
SAepHOH dMynbcuH (S19) mo3BosnseT 61aroapst yHUKaJIbHON 9yBCTBUTENLHOCTH M IPOCTPAHCTBEHHOMY Pa3peIlCHUI0 H3Yy9aTh
B €ZIMHOM MOJIX0JIc MHO>KECTBEHHBIE KOHEUHBIE COCTOSHIS, BO3HUKAIOIINE B IUCCOLMAIINH PEISITUBUCTCKUX simep. [Iporpecc Ha
9TOM HAalNpaBJICHUH OMUPACTCS KOMITBIOTEPH30BAHHYO MUKPOCKOIIHIO.

Oﬂ(H}IaeMble PeE3yJbTATHI 110 3AaBEPHICHUMN AKTUBHOCTH:
Ilouck u N3Yy4YCHUE COCTOSAHUA Xoiina u 60je€e CI0KHBIX COCTOSHHI AACPHO-MOJICKYJIAPHOTO B JUCCOLMAIIUU JICTKUX SAACP.

HCCJ’ICZ[OBaHI/Ie HU30TOIMUYCCKOT0 COCTaBa (I)pal"MCHTaI_[I/II/I TSKCIIBIX AACP.

BHC,Z[peHI/Ie ABTOMATU3HUPOBAHHBIX MUKPOCKOIIOB, 4 TAK)KC COBECPIHICHCTBOBAHUC TCXHOJIOTUH 0.

OsxkuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKyIlleM Iroay:
AHanu3 AaHHBIX, [OJIYYEHHBIX B Ipolecce oOixyueHus amyibeun siapamu Xe (NICA/Hyxnorpon) u Kr (GSI) mist uzydenus
pacnazos *Be, cocTosnus Xoiina 1 cONpOBOKAAIOIIMX o-aHcaMOIel 1 moKck 40-KOHIeHcaTa.

OHeHKa mapaME€TpoOB COIIPOBOXAAOIHNX PEAKIIHUIO HCﬁTpOHOCBOGHHe I/I,I[GHTI/I(l)I/IKaL[I/II/I 110 MHOTOKPATHOMY pPACCCAHUIO
m3otonoB He u H ma MOTOPU30BAHHOM MHKPOCKOIIC.

Ionck n306ap-aHamoroBeIx coctosHui “Be u °B B o6myuennn °Be u '°C.

OcBoeHue HICHTH(OUKALMK aHCaMOJCH OCTAHOBHBIIUXCS 0-9aCTHII BO ()parMEeHTAIlMH SICp W3 COCTaBa SMYJIbCUU IOJ
JIEUCTBUEM PENATUBUCTCKUX YACTHULL.

2. IxcnepumeHT PA3A-3 1151 perucTpanuu Aspees C.II. 2024-2026
siiepHbIX GparMeHToB
Moaepuauzanus
Hsrorosnenue

AHann3 CTaTUCTHKHA

JIAIT  Creraiinos B.A.
JISIP KupoxkacsH B.B., Kosymun 3.M., Memmuackuii I'.B., Ctpexanosckuii O.B.
JI®BD Aobpaamsn X.VY., Uramkynos 3.A., Kapu B., Koparomuna JI.B., Pykostiun [1.A., Cagpiros 3.A.

OskuaeMble pe3yJabTAThI N0 3aBePIIEHNN AKTHBHOCTH:
AHanu3 5KCepUMEHTAIBHBIX JaHHBIX O IPOLEcCe MHOXKECTBEHHOM SMHICCHH ()ParMEHTOB IIPOMEKYTOYHON MACCHI Ha ITydKax
PEIATUBUCTCKAX JIETKAX HWOHOB C TIOMOIIbIO 47-ycTaHOBKH DA3A-3  nmns  peructpanuu  SIICPHBIX  (PparMeHTOB.

[TpoBeneHue aHanu3a JAHHBIX JUIS YCTAHOBIICHUS MEXaHU3Ma MyJIbTU(pPArMEeHTAlMU U MOJy4YeHHs HOBOW MHpopManuu oo
SIIEPHBIX (PAa30BBIX MEPEX0AaX «OKHKOCThb-TYMaH» U «KUAKOCTh-Ta3

HCCJ’IC,HOB&HI/IC CBOICTB ropsa4iux sAaep, 06pa3y}01111/1xca B COyHAapCHUAX JICTKUX PCIATUBUCTCKUX HWOHOB C TAKEIbIMHU
MHUIICHAMMU.

Co3znanue IeTeKTOPHON CHCTEMBI IJISl pETHCTPAIH EISIIIUXCS TUTIEPSIAeD.

O:xuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKyIIeM Ioay:
Ornaaka nporpammsl QUARUS CAEN Ha yctanoBke @A3A 115 perucTpaiiy aaepHeIx GparMeHToB.

Amnanuz OKCIICPUMCHTAJIbHBIX JaHHBIX B paMKaX CTATUCTUYCCKUX U JUHAMHUYCCKUX MOI[CJIeﬁ.

IToaroroBka HOBOTO MpPOEKTA.
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3. Mcnoab30BaHHE TSKEJIBIX M JIETKHX Maunaxos A.H. 2024-2026

HMOHOB /IS NPUKJIAJHBIX HCCIeA0BAHMI
Peanusanus

Wsrorosnenue
Ha6op nanHbBIX

JI®BD AramnoB H.H., Aancumos 10.C., bangma A.A., bangura 3.1"., Aps6nos [ K., [Tapaiiman M.

OxuaemMble pe3yIbTATHI 110 3aBEePIIEHUN AKTHBHOCTH:
AHaNM3 pe3yNbTaToB O0IydeHHs OMOIOTHIECKUX 0OBEKTOB B COOTBETCTBHHY C CoTMameHneM o corpyaanaectse OMAN-BAH.

O)KI/I}IaeMble peE3yJbTAaThI 10 AKTUBHOCTH B TEKYIIIEM TOAY:
Hcnonp3oBaHue TSKENIBIX U JIETKUX HOHOB IS MPUKIAJHBIX HCCJICIOBaHU.

4. MonepHu3anusi 000py10BaHUs YCTAHOBKHU Adanacnen C.B. 2024-2026
«CTaHuus BHYTPEeHHUX MULIEHeH Koaecuukos P.10O.
Hyxiaorpona» Moneprusanms

Hab6op maHHBIX

JI®BD Awnncumos 10.C., Baptuk B., Ayourunk b.B., Ips6xoB JI.K., Kyzrenos C.H., Ky3nenos A.C., Caxymua J[.T".

O:xugaeMble pe3yJbTATHI M0 3aBePUIEHNN AKTHUBHOCTH:
3aMeHa OJIIEKTPOHWKH YIpaBlieHHs paboToit wMumeHH ¢ cucteMel KAMAK Ha coBpeMeHHBIE TPOMBIIIIICHHBIC
crargaptel. Co3maHue IpOrpaMMHOTO 0OSCIICYCHHUS IO HOBYIO SJICKTPOHHUKY .

M3roToBNIeHME MULIIEHH Ha OCHOBE H30TOMNa yriepoaa >C.

O:xunaemble pe3yJibTAThI 10 AKTUBHOCTH B TEKYIIEM rOay:
[MoaroroBka craHumy 1yist paboTel B ceance HykimoTpoHa.

5. MWcnbITaHus 1eTEKTOPOB AJisl H3MEpPEeHUS Muabnos I'. 1. 2024-2026
H KOHTPOJISl CBeTUMOCTH Ha KoJLIaiiiepe
NICA PazpaboTtka u ucmpITaHUSA
MIPOTOTHUIIOB

JI®BD Axbapos P.A., Adpaamsn X.VY., boxora T.1O., Uramkyinos 3.A., Koparomina JI.B., Murynuua U.U., Cangsiros 3.51.,
CanpiroB A.3., llokun B.A.

JIH®  JlutBunenko E.U.

OsxuaeMble pe3yJibTATHI N0 3aBePIIEHNH AKTUBHOCTH:
Co3znaHne IeTeKTOpa U pa3padoTKa alrOPUTMOB JJIsl HACTPOHKH CBeJeHUs Mydka B kouaiinepe NICA.

O:xunaemble pe3yJbTaThl 10 AKTUBHOCTH B TEKYIIEM IOy
[ToAroToBKa TEXHMUECKOTO MPOEKTA JIJIsl U3MEPEHUS CBETUMOCTH Ha Kosaiinepe NICA.

Wsrorosnenue ABYX IUIOCKOCTEH 1A IE€TEKTOPa UBMEPCHUA CBETUMOCTU.

6. H3yuyeHue MHOTrO4acTHYHBIX KOppeJsiumii Jlapeirun B.IIL. 2024-2026
HA MOJAePHU3MPOBAHHOII CTAaHINHU
BHYTpeHHHMX MulIeHeii Hykiorpona Hsrorosnenue

Ha6op nannbIx

JI®BD Bonkos U.C., I'ypuun 10.B., Ucymnos A.1O., Kupees B.A., Jlagsiruna H.bB., Jlerocraesa K.C., Manaxos A.U.,
PesnukoB C.I'., Tepexun A.A., Tumesckuit A.B.

Kpartkasi aHHOTAaIMS M HAY4YHOE 000CHOBAHME:

W3ydenne MHOTOYAaCTHYHBIX KOPPEISIUN SIBIICTCS OJHIM U3 CIIOCOOOB M3yUeHUs] TUHAMUKH SAPO-SICPHBIX CTOJKHOBCHHH.
OpHa W3 1ernei uccineqoBaHU Ha BHyTpeHHeW MuineHn HykioTpoHa sBISEeTCS OIEHKa BKJIaZa KOPOTKOIEHCTBYIOMHX 2-X
HYKJIOHHBIX Koppemanuii it C+A u Xe+A CTONKHOBEHHH.

OsxkugaeMble pe3yJibTAThI 10 3aBePIICHNH IPOEKTA:
[TpoBenenue sKCIEpUMEHTAIBHBIX U TEOPETUUECKUX MCCIIEIOBAHHI 110 TPOTpaMMe MPOEKTa.

OsxkugaeMble pe3yJIbTATBI 10 MPOEKTY B TEKYyIIeM rOAy:
O6paboTKa SKCIIEPMMEHTANLHBIX JTaHHBIX, OJTy4YeHHbIX Ha yuke **Xe ¢ sneprueii 3T5B/nyk., 3.8T5B/Hyk.
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7. Tlomck m ucciief0BaHNe HOBOI 3apsisKeHHOM Huxutnn B.A. 2024-2026
yacTUlbl B MHTEPBaJie Macchl 2-120 MaB

AHaIN3 JaHHBIX

JI®BD Amnnkunaa M.X., benmo6oponos A.B., 3aiinies A.A., Puxsunkuii B.C., Tposua A.1O.

O:xumaeMble pe3yJbTaThl 10 3aBepIIEHNH AKTHBHOCTH:
[Nowuck n uccnenoBanue 3apsHKEHHON YaCTHIIBI B MHTEpBasie Macchl 2-120 M»aB.

OskuaeMble pe3yJibTAThl 10 AKTHBHOCTH B TEKYIIEM Ioy:
JlononHeHNe CyIIECTBYIOMNX PE3yIbTaTOB HOBBIMU JaHHBIMU.

8. Coop, 06padoTka n ouudpoBka puiasmoBoii  Bamaun A.A. 2024-2026
HH(OpMaLUH, IOJYYEHHO! IPH NOMOLIH I'narosnes B.B.
Ny3bIPLKOBBIX KAMEP U B 3JIeKTPOHHBIX AHAJTH3 JIAHHBIX

IKCIEPHMEHTAX ¢ (PUKCHPOBAHHBIMH
MHIIEHSIMH B YCJIOBUSAX PErHCTPANINH
MHOKEeCTBEHHOTO POKICHUS YaCTHIL
B Anana3one 3Hepruii 1-300 I'B

JI®BD Apakensa C.I'., banguna 3.I"., Benoboponos A.B., benses A.B., bieko Bep.B., bieko Bur.B.,
Borocnoeckuit [I.H., Uepycanumos A.I1., Untomenko B.B., Knesios E.A., Koposkun /I.C., Kyxapes B.A.,
[Tyxaesa H.E., Porauesckuii O.B., CadonoB A.B., Tposin A.1O., Tposn 10.A., Uersepukos C.A., Xapsrozos I1.P.

OsxuaaeMble pe3yJibTAThI 10 3aBePIIEHNN AKTHBHOCTH:
AHanu3 JaHHBIX MY3BIPHKOBBIX KaMmep, NMOUCK M HCCIeJ0BaHME HOBBIX ABJICHMH Ha 6a3e cymepkommnbioTepa JIMT OMAN.

ITononuenue 6a3nl OKCIICPUMCHTAJIbHBIX JaHHBIX B obOnactu peJ'IHTHBHCTCKOfI HZ[GpHOﬁ (1)1/13I/IKI/I.

OskuaeMble pe3yJibTAThl 10 AKTHBHOCTH B TEKYIIeM roay:

AHanm3 NaHHBIX My3BIPHKOBBIX KaMep, TIONCK U UCCIIeI0OBaHIe HOBEIX SBJICHUH Ha 0aze cynepkommbiotepa JINT OMAN.
[MTononHeHne 6a3bl 3KCIIEPUMEHTAIBHBIX JAHHBIX B 00IACTH PEIATUBUCTCKOM SIAEPHON (PHU3HKH.

VYTOuHEeHHE pe3yJbTaToOB, IOJNYYCHHBIX Ha NPOIAHOBOM ABYXMETpPOBOM Kamepe, W aHaJIW3 JAHHBIX IO pe3yJibTaTaM

skcnepumenta NA61/SHINE.

CoTpyIHH4Y€eCcTBO N0 TeMe:

Crpana win T'opon Hucrutyt Craryc Y4yacTHUKH
MeKIyHAPOAHAS
opraHu3anus
ApmMmeHnus EpeBan EI'Y CoBMecTHBIE paOOTHI BanabeksH A. + 2 vedn.
HHJIA CoBMecTHBIE paOOTHI lNynxansu Y. + 4 yen.
Capxkucsa B.P. + 1 wen.
benapych MuHck HUN AI1 BI'Y OO6MeH BU3UTaMHU Bapenuesckuii B.I'. + 5 gen.

BarpaxoB K.I'. + 4 uern.
CeoitoBa C.H. + 2 uven.
CoBMecTHBIE paObOTHI Bapeiuesckuii B.I'. + 5 ven.
Barpakos K.I'. + 4 uen.
CerroBa C.H. + 2 gen.

Bonrapus Bnaroesrpan AUBG CoBmecTHBIE pabOTHI MumoBa O.
Cranoesa P.
Codus INRNE BAS CoBMecTHBIE paOOTHI Usanos N.11.
Kocros JI.
[Tenes B.H.
[kmoBckas A.
Inst. Microbiology BAS CoBMecTHBIC PabOTHI Janoga C.
SuU CoBmecTHBIE pabOTHI Borommnos M.
Cornamenue Koznes .
Wnpus Joxaimyp VH-T CoBmecTHBIE pabOTHI Kymap B. + 2 uen.
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Kurait

Momnronus
Poccus

PymbiHug

Mymbau
Ilexkun

VYxanp
VYnan-barop
benropon
BnanukaBka3

MockBa

Mocksa, Tpouuk

IIporBuHO

Cankr-IletepOypr

CMoOJIeHCK

Tomck

YepHorosnoBka
Byxapect

Mbrypene

BARC

CIAE

IHEP CAS
CCNU

IPT MAS
benl'y

BTC "bacnuk"

cory
UTO®

MI'Y
HUL] K1
®UAH

VSN PAH

NDBD

HUN® CIIery

Cmonl'yY

TITY

NCMAH PAH
IFIN-HH

UB
ISS
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CoBMmecTHbIE pabOTHI
CoBMecTHBIC PabOTHI
Cornamenne
Cornamenne
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamienue

CornamreHue
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHbIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CornaieHue
CoBMecTHBIE pabOThI

CoBMecTHBIE PabOThI
CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

Kymagar X. + 2 uen.
I'yo C.JL

Usro X.X.

Jn CJL.

baarap 1. + 4 uen.
Ky6ankun A.C. + 4 yen.
JMxepamnos I'.K.

Kymnos C.K.

Kynosa H.C.

PerxkoB AA.
Camkanamsunu J.I'.
Camonypos II.C.
®enotosa ['.B.
ITyxaesa H.E. + 2 gen.
barses B.O.

Turapenko 0.E. + 5 gemn.
Yenypuos A.C. + 2 yen.
CraBunckuilt A.B. + 7 gen.
Bbackos B.A.

JIeBOB A.1.

[Monyxuna H.I'. + 5 gemn.
ITonsackuit B.B.
Cupopun C.C.

Bepnes A.1.

I'yoep ©.®. + 2 yen.
Jmutpuena V.A.
Kypenun A.B.
[TmennunoB U.A.
Pemerun A. 1.
®unorees JI.A.
[Ta6anos A.H.

AnoB B.A.+ 5 uen.
Bonkos A.A. + 3 uen.
l'anuenko B.A. + 5 uen.
Kpacnos JI.B. + 4 yen.
JIutBun B.®.
deoduior I'.A. + 2 gen.
Jronaud A.B. + 4 ven.
I'maBanakos U.B.
TaGauenko A.H.
[Honomapes B.H. + 1 yern.
Amnocton M.

Kampunu M. + 1 gen.
Koncrantuy M.
Kpyuepy M.I'. + 4 uen.
Huxonecky I'.

Ilentig M. + 1 gen.
ITonTta T. + 5 uen.

ITon W. + 4 gemn.
Hwuonaky JI.

Joxuna A. + 6 yen.
Morunpea I'.
Morunnea M.

Ompy E. + 2 yen.



CrnoBakus

V36ekucran

LIEPH

Bpatucnasa

Kommiie
Jxuzax
Camapkanyg
TamkeHT

’Kenesa

IP SAS

UPJS

Ty

CamI'V

OTU HIIO "®.-C." AH

PV3
LEPH
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CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

Cornamenne
CoBMecTHBIC PabOTHI

CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

I'mymna 1. + 3 uen.
Jyonuuxa C.
Knnman S, + 4 gen.
Maroymek B.
Bokan C. + 4 yen.
bexmup3saes P.H.
YKomyponos .M.
Carrapos C.A.
HN6amos P.M.
CynranoB M.VY.

I'ymamos Y.I'. + 13 gen.
Hagotnsiit B.I11.

He-Bapb6apa I1.



02-1-1088-2009

ALICE
HccaenoBanue B3aUMOAeHCTBUH MYYKOB THAXKEJIbIX HOHOB
u nporoHoB Ha LHC

PykoBoauTesb TeMbI: Boponssinos A.C.

YuacTByouue CTpaHbl 4 MeXKIYHAPO/HbIE OPTraHU3ALMU:

ABctpus, Azepbaiimxan, Apmenus, banrmanen, bonrapus, bpaswmus, Benmukooputanus, Benrpus, ['epmanus, ['penus, Janus,
Wunns, Wanonesns, Wramms, Kurait, Kyb6a, Manpra, Mekcuka, Hunepmanner, Hopserus, Ilakucran, [lepy, [Tompma,
Pecrryommuka Kopest, Poccust, Pymbraus, CnoBakus, CILA, Taunann, Typuus, @unnsaans, @panmus, Xopsatus, [IEPH, Yexwus,
Isenws, [pu Jlanka, FOAP, SImonus.

H3yuyaemasi npodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:
OKCIIepUMEHTAIFHOE HCCIIEIOBAHUE B3aMMOACHUCTBHM TSKEIBIX HOHOB IPH PEIATUBUCTCKUX U YIBTPAPETIITUBUCTCKHUX

JHEPIuUsX.

IIpoekT o reme:

HaunmeHoBaHMe IPOEKT PykoBoaures npoexkra IMudp npoexra
Jlabopatopuss  OTBETCTBEHHBIC OT J1a00OPATOPUHU Craryc
1. ALICE Boponbsinos A.C. 02-1-1088-1-2010/2025
Peanuzanus

JI®BD Acrtaxos B.U., Apedres B.A., bangun H.A., /Iua3 P.A., lonoxos B.X., Knacc E.M., Jlo6anor B.11.,
Howmoxonos I1.B., Pydanos U.A., Ile6amnoc C.L1.

AccomuupoBanHbii  bopucos A., Bozniok H.O., Kapasuuer O.B., Kapasuuesa T.JI., Konnparsea H.B., Kppimens E.JIL.,
nepcoHal CyxanoB M.A., ®unorees [[.A., ®ypc A.A.
ALICE

Kpatkasi aHHOTaIMsA M HAYYHOE 000CHOBAaHMeE:

Yuactue B 00pabOTKe M aHAJIM3e DKCIIEPUMEHTAJbHBIX JaHHbIX, MOATOTOBKE MyOJMKALWil M JOKJIAJ0B Ha KOH(MEPEHIMSIX.
Yyactue B oOciyxuBaHuu U dKcruryaTanuu yctaHoBku ALICE. Yyactue B mMOArOTOBKE MPEASIOKEHUN MO MOJEPHHU3AIUH
nerextopa ALICE: marauTHas cucteMa, CUCTeMa MepeHNX JeTEKTOPOB.

OxuaaeMble pe3yJabTaThl 110 3aBEPIIEHUH MPOEKTA:
VYyactre B 00pabOTKe M aHajW3e SKCIECPUMEHTAIBHBIX JAHHBIX, MOATOTOBKA MyOJHMKALHWi, MpelncTaBlIeHHE IOKIAJOB Ha
KOH(EpEHIHSIX.

VYyacTre B 00CITy>)KUBaHUM U 3KcTyaTanuu nerexropa ALICE.
VY4acTre B HOATOTOBKE MPEATIOKEHUH 110 CHCTEME IIEPETHUX JETEKTOPOB, CBEPXIIPOBOASAIIEMY MAarHUTY.

OsxkuaaeMble pe3yJIbTATHI 10 POEKTY B TeKYIeM roay:
Yuactue B 00paboTKe U aHaNIN3e IKCIEPUMEHTANIBHBIX JaHHBIX, [IOJrOTOBKE MyOJIMKAaIMii M JOK/Ia10B Ha KOH(EPEHIIUsX.

VYyacTre B 00CITy>)KUBaHUM U KcIuTyaTanuu nerexkropa ALICE.

AKTHBHOCTH TE€MBI:

HaumeHOBaHHe aKTUBHOCTH PykoBoaurenab Cpoxu peanuzauumn
JlaGoparopust  OTBETCTBEHHBIE OT JIJAOOPATOPUH Craryc
1. MoaenupoBanue puznyecKux Barions B.B. 2024-2025
MPOLECCOB M AHAIN3
IKCHEPUMEHTAIbHBIX AaHHBIX Peanusanus

JI®B3 bapabanos M.10O., Beprorpanosa 10.J1., I'puropsn C.C., Ky3nenos A.B., Muxaiinos K.P., Porouas E.I1.
JIT®  bnamxke ., Henensko C.H.
JIAIT  Jleikacos I'.H.
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Kparkasi anHOTanNs 1 Hay4YHOe 000CHOBaHMeE:
VYuacrtue B pazsutuu HayuHoi nporpammbl ALICE 1 00paboTke u aHannu3e SKCIepUMEHTaIbHBIX JaHHbIX.

O:xugaeMble pe3yJIbTATHI M0 3aBEPIIEHAN AKTHUBHOCTH

OO0paboTka W aHATU3 SKCICPUMCHTAJIBHBIX JAHHBIX MO (DEMTOCKONHMH 3apsHKCHHBIX KAOHOB M YJIbTpa NEpUPEPUUCCKUX
B3aUMOJICHCTBUII B CTOJNKHOBEHHSX MPOTOHOB, SIEp M SAAEP C MPOTOHAMH IIPU PA3NUYHBIX DHEPIHSX JOCTHKUMBIX Ha
kommnaiinepe LHC.

[MoxroToBka myOIMKAINi, JOKIAIBI HA MEXITyHAPOIHBIX KOH(EPECHIINIX.
O:xunaemMble pe3yJbTaThI 10 AKTUBHOCTU B TEKYIIEM IOy

O6pa60TKa 1 aHaJIN3 SKCHCPUMCHTAJIbHBIX JAaHHBIX I10 (IJGMTOCKOHI/II/I 3aps’KEHHBIX KAOHOB B CTOJIKHOBCHHAX NPOTOHOB, SAACP
" AACP C NPOTOHAMMU ITPU pa3JIMIHBIX SOHEPIrUiaAX JOCTHKUMBIX Ha Konnaﬁz[epe LHC.

IlogroToBka HYGHI/IKaHI/Iﬁ, JAOKJIaAbl HA MEXKAYHApOAHBIX KOH(i)epeHIII/IHX.

2. MoaepHu3anusi, TeCTHPOBaHUeE BoponbsinoB A.C. 2024-2025
1 TO//IePKKA MPOTPaAMMHOI0
ofecneyeHns IKCIEPHUMEHTA Peanusanus
B pacnpe/ieJIeHHOH KOMIILIOTEPHOM
cetu GRID

JI®BD barions b.B., Poroyas E.I1., Ctudopos I'.T.
JIMT  KonapateeB A.O., Munsia B.B.

Kpatkasi anHOTAIMSA M HAY4YHOE 000CHOBAHME:

OO0paboTKa ¥ aHamU3 AKCIIEPUMEHTAJBbHBIX JAHHBIX IPOBOIATCSA B paMKaxX paclpeseleHHOH KommbioTepHoil cetn GRID
kosutaboparmu ALICE. MonepHusaiius 000py/10BaHUS M MIPOIPAMMHOTO 00CCIICUCHHUS IPOBOIATCS Ha MOCTOSIHHOW OCHOBE.
Kommnekc JIUT OUAN sBnsgercs yacteio GRID komna6oparuu ALICE.

O:xugaeMble pe3yJIbTATHI M0 3aBePIICHHU AKTHBHOCTH:
[onnepxka padouero cocrossans gacta GRID ALICE B OUAU.

O:xugaeMble pe3yJIbTATHI 10 AKTHBHOCTH B TEKYIIIEM IOy
Honnepxka B pabodem cocrostaun yactu GRID ALICE B OUAN.

3. Cucrema nepeaHux 1eTeKTOPOB Boaonbsinos A.C. 2024-2025
Homoxownos I1.B.

Peannzanusa

JI®B3 bysun C., Bypsikos M., 'opoynos H.B., Ky3neuos A.B., Pydanos 1. A.

Kpatkasi aHHOTAIMsA M HAY4YHOE 000CHOBAHME:

B cBI3u ¢ HEOOXOAMMOCTBIO KapAMHAJIBHOTO YIyYIICHHS PETUCTPAllMd CHUTHAJIOB C CHCTEMbI IEPEeIHUX IETEKTOPOB
MPOBOIATCS PaboOTHl IO pa3pabOoTKe HOBOW CHUCTEMbBI CUMTBHIBAHHS CHTHAJIOB C CIMHTIWUIAIMOHHBIX U KBapIEBBIX
JICTEKTHPYIOIINX 3JIEMEHTOB. YdacTHE B MOJIEPHHU3AIMU BJIEMEHTOB CHCTEMBI INEPEIHMX JETEKTOPOB M ydYacTHe B HX
SKCIITyaTaIyy.

Omnuaemme pe3yJabTaThl MO 3ABCePUHICHUNA AKTUBHOCTH
Vuactue B MOACpHU3alIHH JIEMCHTOB CUCTEMbI CHYUTBIBAHUSA CUTHAJIOB C CHUHTUIUIAIUOHHBIX U KBAPUEBLIX ACTCKTUPYIOMIUX

OJICMCHTOB.

O:xuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKYIlleM Iroay:
TectupoBanue nporoTunos Ha mydkax B CERN.

4. CaepxnpoBoAsiliMii MATHUT BogonbsinoB A.C. 2024-2025

[IpoextupoBanue

JI®BS banmun H.A., lonoxor B.X., Edbpemor A.A., Jlobanos B.U., Jlo6anos 10.10., Onexc N.A.
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Kparkasi anHOTanNs 1 Hay4YHOe 000CHOBaHMeE:

B pamkax moaepuuzauuu aerektopa ALICE muanupyercst co3ganue CBEpXIIPOBOISIIETO MarHUTa.

O)KI/I}IaeMl)le peE3yJbTAaTHI 110 3AaBEPHICHUMN AKTUBHOCTH:

Yuactue B MPOCKTUPOBAHUUN U CO3JaHNU CBEXIIPOBOAAIICTO MarHuTa.

OskuaeMble pe3yJibTAThl 10 AKTHBHOCTH B TeKYyIeM roay:

[TpopaboTka TallOB U3TOTOBICHUS CBEPXIPOBOAAIICTO IIPOBOAA.

CoTpyaHU4YecTBO 10 TeMe:

Ctpana uin
MeKTYHApPOaHAs
opraHu3anus
ABcTpus
Aszepbaiimxan
Apmenus
banrnanem
Bbonrapust

bpazunus

Benukobpuranus

Benrpus
I'epmanus

I'peuus
Janus
Nunua

T'opoa

Bena
baky
EpeBan
Jakka
Codus

Kammnunac
ITopty-Anerpu
Can-Ilayny

Canty-AHape
bupmunrem
Hapcbepu
Hepbu
JluBepmynn
Bynanemr
bonn

Bopmc
Teiinens6epr
Hapmraar

MioHcTep
MionxeH
TroOuHreH
®pankpypt/M

AdwunbI
Komnenraren
Anurapx
BxybanemBap
I'yBaxatu
Joxaiimyp
xammy
JxaTHu
Wunop
KanbkyTTa

Mywmban

HucruryT

SMI
HLSIU
HHJIA
DU

IAPS

SU
UNICAMP
UFRGS
USP

UFABC
VH-T

DL

VH-T

VH-T
Wigner RCP
UniBonn
ZTT

VH-T

GSI

TU Darmstadt
wWwu

TUM

VH-T

FIAS

VH-T

UoA

NBI
AMU

10P

GU

VH-T
VH-T
NISER
IIT Indore
BNC
SINP

ucC
VECC
BARC
IIT Bombay
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CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
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CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
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Y4yacTHUKH

Bebep M. + 5 gen.
PyctramoB A. + 5 uen.
I'puropsn A. + 5 gen.
MowmeH A. + 3 uen.
Kosxyxapos B. + 5 gen.
Kosxyxapos B. + 3 qen.
Takaxamm Jx. + 5 gen.
e Jleone I'ait + 10 yen.
T'omelipo Mynxo3 M.

+ 5 yen.

Kocentuno M. + 5 uen.
Oanc /1. + 4 yen.
Jlemmon P.K. + 3 uen.
Bapu6wu JI. + 3 gen.
Yaptee M. + 3 uen.
IMamna I'. + 6 yen.
Keruep b. + 5 uen.
Keiinens P. + 5 gen.
IItaxens M. + 10 e
Mauuunonu C. + 20 yen.
Ioxy6emmiao 1. + 5 gen.
Anpaponuk A. + 10 gen.
®abertu JI. + 5 gen.
MImuar X.P. + 5 gen.
Jlunpencrpyc B. + 5 yen.
Annenbxaysep X. + 5 uen.
Kebmryms V. + 5 gen.
TTanaiioro A.JI. + 3 yen.
T'aapaxon JIx. + 5 gen.
Axwman C. + 5 gen.
Caxy ILK. + 3 yen.
barrayapmxu b. + 5 ven.
Panupana C. + 3 yven.
Bbxacun A. + 4 gen.
Moxanty b. + 5 uen.
Caxy P. + 3 qen.

Paxa C. + 6 gen.
Yaronanua C. + 8 yen.
Yakpabaptu A. + 5 gedn.
Yatonaaua C. + 7 gen.
Yaupgparp B. + 7 gen.
Hannm B. + 6 gen.
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Uranms
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Kyb6a
ManbTa
Mekcunka

Hupnepnannet

Hopserus

ITakucran

[epy

Yanngurapx
Jxakapra
Aneccanapus
Bapu

bonoups

Bpemns
Bepuennu
Kanssipu

Karanus

Jlenbspo
Meccuna
[laBus
Ianys

Pum

CanepHo
Tpuecr

Typun

Domxka
®packaru
Opuue
[lexun
Vxanb

Xadoid
[lauxaif
l'aBana
Mcuna
Kynbsikan
Mexuko

[Ty»06m1a

AwmcTepaam

Yrpext
Bbepren

Ocro
Tencbepr

Hcnamaban

JInma

PU

LIPI
DiSIT UPO
DIF

INFN
Poliba
INFN
UniBo
UNIBS
UPO
INFN
UniCa
INFN
UniCT
INFN LNL
UniMe
UniPv
INFN
UniPd
CREF
INFN
Univ. "La Sapienza"
INFN
INFN
UNITR
INFN
Polito
UniTo
Unifg
INFN LNF
EMFCSC
CIAE
CCNU
HBUT
USTC
SINAP CAS
CEADEN
UM

UAS
Cinvestav
UNAM

BUAP

AUAS
NIKHEF
uu

HVL

UiB

Uio

USN
COMSATS
PINSTECH
PUCP

129

CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOThI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

Kymap JI. + 3 ven.
Canvikun P.+ 3 gen.
Pameno JI. + 6 yen.
Mamnzapu B. + 8§ gen.
Mamnzapu B. + 7 uen.
bpyno [Ix. + 5 uen.
Antonnonu I1. + 8 gen.
Anrtonnonu I1. + 3 gen.
bornomu [Ix. + 5 gen.
Pamemo JI. + 5 gen.
Maconu A. + 6 uel.
Yukano Y. + 1 gen.
bapana A. + 3 gen.
Bagana A. + 2 gen.
buacorro M. + 1 gemn.
Tpudupo A. + 1 gem.
Poronmu A. + 4 yen.
Poccu A. + 2 gen.

Poccu A. + 1 gen.
Yudapemnu JI. + 5 yen.
Maszzonu A. + 5 gen.
Maszzonu A. + 1 gen.
ITackyane ne C. + 5 uen.
TIuano C. + 5 yen.
TIuano C. + 3 yen.
Masepa M. + 5 uen.
Arremno M. + 6 gern.
Masepa M. + 2 yen.
Macrtpocepua A. + 1 gen.
Myuundopa B. + 8 uenn.
Bukuku A. + 1 ger.

JIu Xro. + 5 ygen.

Ky . + 5 gen.

Kaur ®. + 5 gen.

Tanr 3. + 5 gen.

Ma W. + 5 gen.

Jlones Toppec E. + 5 uen.
Banentuno I'. + 4 yen.
Jleorn Mon3oH U. + 5 gen.
Oppepa Kopan I'. + 5 uen.
Menuaka-Poua A. + 1 den.
Tlatiu I'. + 1 gen.
®eprHanges Temnes A.

+ 3 yen.

Teiitcma M. +1 gen.
Kyitep I1. + 7 uen.
Cuemuare P. + 6 yen.
Xencrpyn X. + 5 uen.
Pépux 1. + 7 uen.
Teerep T. + 4 gen.

JIuen JIx.A. + 6 uen.
bxartu A. + 3 yen.
Kamxys C. + 1 gen.
I'aro Menuna A. + 4 qen.



Pecnry6mnmka Kopest

Poccus

PymbiHug

CrnoBakus

CIIA

Tannang

Typuust

Dunnauausa

®panuus

Nuuxon
Kannasm
Ilycan
Ceyn

Tomxon
Youmxy
UxoHmKy
Tatuynna
Mockga

Mockaa, Tpourix
HoBocubupck
IIpoTBuHO
Cankr-IlerepOypr
Capos

Byxapecr

Mborypene
Bparucnasa
Kommure

Bbepxnu

Herpoiit
Koaxym6yc
Jloc-Anamoc
HoxcBumn
Hrro-XeliBen
Ok-Pumx

Owmaxa

Octun
Can-Jlyuc-Obucmno
Vacr-Jlageitert
XBbIOCTOH

Yukaro

Bbanrkok
HakxonpaTyacuma

Yauenrcay
Koups
CramOyn

MroBsickrons
XeNnbCUHKHU
Bunep6an
I'penoGnb
Knepmon-®eppan
JInon

Hanr

Inha

GWNU

PNU

Konkuk Univ.
SJU

Yonsei Univ.
KIST

JBNU

CBNU

HUIL KU [TUAD
UTO®
HUUAD MI'Y
HUIL KA
HUAY "MUOU"
WS PAH
Usid CO PAH
NDBD

HUU® CIIoI'Y
POAL-BHUNDD
IFIN-HH

UPB

ISS

CuU

IEP SAS
TUKE

UPJS

Berkeley Lab
ucC

WSuU

OSuU

LANL

UTK

Yale Univ.
ORNL
Creighton Univ.
uT

Cal Poly
Purdue Univ.
UH

CSuU

KMUTT

SLRI

SUT

TMEC
Karatay Univ.
YTU

VH-T

uJ

HIP

CC IN2P3
LPSC

LPC

UL
SUBATECH
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Kseon M.XK. + 1 uen.
Kum JI.B. + 1 gen.

Mo U.-K. + 7 en.

O CK. + 1 gen.

Kum C.U. + 5 gen.
Eurun K. + 3 gen.
AnC.Y. + 1 uen

Kum E.JIx. + 1 gen.

Hox C. + 1 gem.
Camconos B. + 10 gemn.
AxuHauHOB A. + 10 4gen.
Manununa JI.B.

Mansko B.U. + 20 uern.
I'puropses A. + 2 gen.
Kypernun A.b. + 10 gemn.
ITecros 1O.H. + 2 uen.
Caposckunii C. + 10 gen.
Deodunos I A. + 12 yen.
Wnbkaes P. + 10 gen.
[TerpoBuun M. + 10 gemn.
Kapabac M. + 1 gemn.
HoOpun A. + 2 gen.
Curap b. + 2 uen.
Kpanuk U. + 2 gen.
Kannoscku XK. + 2 gen.
Bombapa M. + 3 yen.
Jxaxo6c I1. + 4 gen.
Snak b. + 5 yen.
Bonowmwus C. + 4 yen.
Omanuk T. + 6 yen.

Jlmy M.K. + 3 wen.
Hattpacc Y. + 4 uwen.
Xappuc Ix. + 5 yei.
Jlomsuguc K. + 4 qen.
3erep k. + 4 uen.
Mapxkept K. + 5 gen.
Kmit [x. + 5 yven.
Ipusactasa b.K. + 3 gem.
IMuucku JI. + 5 gen.
I'apcua-Comnuc E. + 5 yen.
IIxynruonrxaps I1. + 5 yen.
Knucy6yn I1. + 4 uen.
KoGnax L. + 2 uen.
Kemcakcupu B. + 5 gen.
Kapacy Ocan A. + 2 uen.
Cy0amm M. + 2 gen.
Kapran C. + 5 ven.
Pacanen C. + 3 gen.
Pacanen C. + 5 gen.
Bepue P. + 5 gen.
I'epnan P. + 5 uen.
Kpomie @. + 10 yen.
enu b. + 7 gen.
Kepme M. + 10 gen.



XopBarus

LEPH
IBemus
Ipu-Jlanka
IOAP

SIlnmoHus

Opce
Caxkie
Ctpacoypr
3arpe6

Crut
Kenena

Jlynn
MopartyBa
MoxannecOypr
Keiinrayn
Comepcet-Yact
Bako
Haracaku
Hapa

Ocaka

Cara

Toxkait

Toxkwuo
Xupocuma

Iyky0a

1JCLab
IRFU
IPHC

RBI

Uz

VYH-T
IIEPH

LU

VH-T
WITS
UCT
iThemba LABS
RIKEN
NiAS
NwU
RCNP
Saga Univ.
JAEA

UT

Hiroshima Univ.

VH-T
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Cywup Y. + 10 uen.
Banmuccepu A. + 12 gen.
Kion Y. + 1 uen.
Antnuny T. + 3 yen.
ITnanuany M. + 3 ven.
T'otoBak M. + 3 uven.
Ban ne Busp I1. + 70 gen.
Kpuctuancen I1. + 5 gen.
ITepepa I'. + 3 gem.
Hueren T. + 2 gemn.
Hueren T. + 3 gemn.
Hueren T. + 5 gen.

Enpo X. + 5 uen.

Osima K. + 2 yen.
[[Iumomypa M. + 2 uen.
Hoymu X. + 2 qgen.
Oycasicy T. + 5 gen.
Cako X. + 2 yen.
TI'ymxuit T. + 5 uen.
[Huraku K. + 2 gen.
Yyinko T. + 6 uen.



02-1-1096-2010

H3y4eHnune peaKkux pacnaaoB 3apsizKeHHbIX KAOHOB
U MOMCK TEMHOI0 ceKTopa B 3kcnepumentax Ha SPS IIEPH

PykoBoaurenb TeMbl: Kexemunze B. /L.

3amecTHuTENN: Ilemexonos /1.B.
Mapuroxwun JI.T.

YyacTByOlIHe CTPAHbI H MEKIYHAPOAHbIE OPraHU3AIUM:
Bbenapych, benbrus, bonrapus, Bemukoopurtanus, ['epmanus, Wcnanus, Wramms, Kazaxcran, Kanama, Mekcuka, Poccws,
Pymbiaus, Cnosakust, CIIA, ®@panmus, [IIEPH, Yexus, Ynnu, [Beitnapus.

HN3yuaemas npo6JieMa U OCHOBHAS 11eJIb MCCJIeJ0BAHMIA:

[Mouck U u3ydeHue peIKkux pacnanoB KaoHOB U npotieccoB CP-Hapymenus. [Touck peakux coObITHI C UCTIONH30BAHUEM TEXHUK
beam-dump u missing energy Ha BropuuHbiX myukax SPS I[EPH. Ilouck siBienuit 3a mpenenamu CTaHIapTHON MOMEIH.
Co3/1aHKe U COIPOBOXKACHHE IETEKTOPOB.

IIpoekTsl 110 TEME:

HaumeHoBaHue MpoeKTa PykoBoaurtenu npoexra HIn¢p npoekra
1. NA62 Kekemnnze B. /L. 02-1-1096-1-2010/2027
3amecmumens:

Mapuroxwus J1.T.

2. NA64 Martsees B.A. 02-1-1096-2-2017/2026
Ilemexonos [1.B.

IMpoexTsi:

HaunmeHoBaHMe npoekTa PykoBoauTenu npoexkrta Cratyc
JlabopaTtopus OTBeTCTBEHHBIE OT JJabopaTopun
1. NA62 Kekeanaze B.J1.

Habop manHBIX

Samecmumens: AHaau3 CTaTUCTUKH

Mapuroxun J.T.

JI®OBD baesa A.H., baiirapames /I., baytun B. B., I'eBoprsin C.P., l'opOynosa B.H., I'ynzosckuii E.A., Emenssaos 1. /1.,
Enux T.JI., Kambap ., Kepeii6aii /1., KopotkoBa A.M., MonokanoBa H.A., [TonenkeBuy NU.A., Canamarun K.M.,
@ananees B.II., [lIxaposckwuii C.H.

Kpatkasi aHHOTAIMS M HAY4YHOE 000CHOBAHHE:

Peanuzarus npoexta NA62 103BOJIUT 3HAYUTEIHHO IPOABUHYTHCS B MOHUMaHUH podsiems! CP - HapyieHus, TOYHO H3MEPUTh
XapaKTEPUCTUKU CBEPXPEIKOTO PacIaza IMOJIOKHUTEIBHO 3apsHKEHHOTO KaOHa Ha MHOH M JiBa HEHTPHHO, OCYIIECTBUTD ITOHCK
CYNEepCUMMETPHYHBIX YaCTHIl ¥ UX MAPTHEPOB C LENIbI0 0OHApYyKeHNs GU3UKH 3a npeaernaMu CTaHAapTHON MOJIEeNH, a TaKkKe
YTOUHHTH MTapaMeTphl paciiaioB 3apsHDKEHHBIX KAOHOB U TMIIEPOHOB. ByyT conmpoBOXIaThCS B HKCIIEPUMEHTAIBHBIX CEaHCax
JIETEKTOPbl MarHUTHOTO CHEKTPOMETPa BBICOKOTO pa3pelleHHs, CO3/laHHble Ha 0a3e TOHKOCTEHHBIX APEH(OBBIX TPYyOOK
(ctpoy), paborarommx B BakyyMme. byner Hauara pa3pa0oTka NMpOTOTHIIA HOBOTO IETEKTOpa CIIEKTPOMETpa C TpyOKamu
MEHBILEr0 AuaMeTpa Uil €ro HCHOIb30BAHUS NPHU YBEIMYEHHOM HHTEHCUBHOCTU Iy4KOB. byaer pasBUTO mporpamMMHoe
obecrieueHre MOJETUPOBAHNS, 00pPaObOTKH 1 aHAIM3a HAKOIUICHHBIX AKCIIEPHMEHTAIBHBIX JTaHHBIX.

O:xumaeMble pe3yJbTaThl 10 3aBepPIIEHNH NMPOEKTA:
N3mepenune peakoro pacmaja 3apsHDKeHHOTO KaOHAa Ha MHUOH W JIBa HEHTPHHO C TOYHOCTHIO mopsnka 10%, 4To MO3BOHT
YTOUHUTH MapameTpsl Matpuilel Kabub66o-Kobasmm-MackaBa u OyneT pemaromniedi mpoBepkoil CranmaptHodt Mogenw.

JlomomHUTEIPHO OyIyT M3MEPEHBI BEPOSTHOCTH W JAPYTHE MapaMeTpPhl psla PEAKHX PacHalioB 3apsHKCHHBIX KAOHOB, YTO
[O3BOJIUT YTOYHUTH NapameTpbl Kupanbaoit Teopuu BozmynieHuil, onuchIBaomeil CHIIbHbIE B3aUMOAECHCTBUS MPU HU3KUX
SHEPTHUSIX.
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OsxkugaeMble pe3yJIbTATHI 10 MPOEKTY B TeKYyIIeM roAay:
Amnanu3 noyueHHoH B akcriepuMenTax NA62 u NA48/2 undopmarun, myOauKaius AByX CTaTei B pELeH3UPYEMBIX )KypHalax
C OMpeAeSIoIUM yyacTueM coTpyaHukoB OUSIN B aHanu3e naHHBIX.

Pa3BuTne mporpaMMHOTO OOECTedEHHs MOJECIHPOBAHUS MarHUTHOTO CIICKTPOMETPa M 3KCIIEPUMEHTa B IEJIOM; Pa3BUTHE
CHCTEMBI KaJIMOPOBKH AETEKTOpa U PEKOHCTPYKIIMH COOBITHH B HEM; yJacTHE B Pa3BUTHUH OOIIETO MPOTPAMMHOTO 00ECTICIECHUS
9KCTIEPUMEHTA.

Yuactue B COIIPOBOXKJACHNHU CIICKTPOMETpPA NA62, a TaKyK€ B pa3BUTUHN U COTTPOBOKACHNUU CUCTEMbI KOHTPOJISI BCEX ACTCKTOPOB
OKCIICPUMCHTA.

VYuaactue B pazpaboTKe CTPOYy-AETEKTOpa Ul ITyYKOB BBICOKOI MHTEHCUBHOCTH.

VY4acTie B SKCTIEPIMEHTATFHOM CeaHce SKCIo3unny yctanoBky Ha SPS IIEPH.

2. NA64 MartseeB B.A.
Ilemexonon JI.B.

M3rorosnenue
HaGop manHbIX
AHaln3 CTaTUCTHKH

JI®BD Bacunsesa E.B., Boakos I1.B., I'eprieaoeprep C.B., Enuk T.JI., XKykos 1. A., BanoB A.B., Kambap bl.,
Kexenunze I'. 1., Kpamapenko B.A., Canamatun K.M.

JIII  ®ponos B.H.
JIT®  KesnakoB A.C., Kpacuukos H.B.

AccouunpoBannelii  ['Hunenko C.M., [lepmeneB A.B., Kupnuunukos J1.B., [Tonsakos B., Illykun .
IepcoHan
NA64

KparTkasi anHHOTAUMsA U HAY4YHOe 000CHOBaHUe:

HecmoTps Ha axkTuBHBIE HOWCKM NposBieHUH TeMHOM Matepun (DM), mpooaumele Ha BAK u B 3kcmepumeHTax, He
3aICHCTBYIOIINX YCKOPUTEIH, OHA MO-TIPEKHEMY OCTAeTCs OONBIION 3araakoii. Eie ojHa BO3MOKHOCTh 3aKJIFOYACTCSI B TOM,
YTO B JAOIOJHEHHE K TPaBUTAIMM B3aUMOICHCTBHE MEXIY TEMHBIM CEKTOPOM M BUAMMOW MaTepuel, MOXKeT IPOUCXOAUTE C
MIOMOIIIBI0 HOBOT'O BEKTOPHOT0 0030Ha A' (TeMHBI1 (hoTOH). BhIlieckazaHHOE TOCITYKHJIIO TOJYKOM K TOMY, YTOOBI HAallpaBUTh
TEOPETHYECKHE U IKCIEPUMEHTAIBHBIE YCHIMSA Ha IOUCK MPOSIBICHHH M MOPTAJIOB B3aMMOJEHCTBHA MEXIY BHIUMBIM H
TEMHBIM CEKTOpaMH, CMEHUB CTPATETHIO C BEICOKUX YHEPTUIl Ha BRICOKYIO HHTCHCHBHOCTb.

OxcrepumeHT NA64 — 310 SKCcniepuMeHT ¢ pukcupoBanHOH MuieHbio Ha SPS B [IEPH. YcranoBka NA64 npencrapinseT coooit
TepMETHYHBIH JEeTEKTOP JUIs OMCKa MpOosBICHUH TeMHoTo cektopa (DS) mpu perucrpanny coObITHIA ¢ HeloCTaoMen YHepriei
(missing energy) npu paccesHUN 3I€KTPOHOB/TIO3UTPOHOB, 3IPOHOB M MIOOHOB Ha sIIpax.

OsxkuaaeMble pe3yJIbTATHI 10 3aBePIIEHUH MPOEKTAa:

OcHoBHO# 3aaueii skcniepuMenTa NA64 siBisieTcss TIOUCK HOBOW (u3uku 3a mpeneiamMu CM, a MMEHHO, TOHCK JIETKOTO
TeMHOTO (hoTOHA (A'), runoTeTHYECKOT0 0030HA ¢ Maccoii 16,7 MaB u 1pyrux nposiBjeHU TEMHOTO CEKTOpa B 3KCIIEPUMEHTAX
Ha BTOPUYHBIX ITyYKax 3JIEKTPOHOB M MIOOHOB yckoputens SPS [IEPH.

OsxuaeMble pe3yJbTAThI 0 MPOEKTY B TEKYLEeM TOay:
AHanm3 mosy4eHHo# B akcniepumente NA64 uadopmarim.

ComnpoBox/IeHHE U 00CITyKHBaHNE TPEKOBBIX JIETEKTOPOB, CTPOY TPYOOK.

VYyacTre B ceancax skcnepruMenTa NA64 B sKclieprMeHTaIbHOI 30He Ha KaHane H4 i Ha MIooHOM KaHaiie yckoputens SPS
LIEPH.

VYdacTie B CO3aHUH U Pa3BUTHH MaTeMaTHYeCKoro obecredeHus s on-line, off-line ananuza marueix 1 DAQ
9KCICPUMCHTA.

CoTpyaHH4Y€eCTBO MO TeMe:

Crpana uwin T'opon HucTutyT Cratyc YuyacTHUKH

MesKAYHAPOAHASA

OpraHmu3anus

benapych MuHck HUU ATl BI'Y OOMeH BU3UTaMU Conun A.B. + 1 yen.
CoBMecTHBIE pabOTHI Comun A B. + 1 uen.

benbrus JlyBen-nsa-HEs UCL CoBMecTHBIE PabOTHI Koptuna ['mn 3. + 8 gen.
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Bonrapus

BenukoOpuranus

I'epmanus

WUcmanuns
Uranns

Kazaxcran
Kanana

Mekcuka
Poccus

PymbiHug
CrnoBakus

CIIA

OpaHuus
IHEPH
Ynmm
[IBeiinapus

bnaroesrpan
ILtoBauB
Codus
Bbupmunrem
bpucrons
I'masro
Jlankactep
bonn
Maitnng
Banencus
l'enys
Heamnons
Ilepyxa
Iuza

Pum

Typun
®eppapa
®drnopeHuus
®packaru
Anma-Arta
Bankysep

ToponTto
Can-Jlyuc-Ilorocu
Mocksa

Mockaa, Tpounk

IIporBuHO
Tomck
Byxapect
Bbparucnasa

AnToH
Bocron
Memnno-ITapk
Mepcen
Deiipdaxc
Mapcens
Kenena
Banbnapauco
Jlo3anna

Iropux

SwWuU

PU

SU

VH-T

VYH-T
UofG

LU
UniBonn
JGU

IFIC
INFN
INFN
INFN
INFN
INFN
Univ. “Tor Vergata”
INFN
INFN
INFN
INFN LNF
455 (0]
TRIUMF
UBC

YU
UASLP
HUUAD MI'Y
OUAH
HNDBJ] PAH
VAN PAH
NDPBD
TITY
IFIN-HH
CcuU

BNL

BU

SLAC
UCMerced
GMU
CPPM
IEPH
UTFSM
EPFL
ETH
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CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI

CoBMecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PabOTHI
CoBMmecTHBIE PabOTHI
CoBMecTHBIE pabOTHI
CoBMecTHBIE pabOTHI
Cornaniesue

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE PaOOTHI

Cranoesa P.

Yomako B. + 2 gem.
Jluros JI. + 3 gen.
Jlazeponu K. + 21 qen.
Xec X. +4 yen.

Bpurron JI. + 4 gen.
Pymxeiipo I'. + 3 uen.
Kermep b. + 2 gen.

Bymep ®. + 13 gemn.
Monuna bysno JI. + 5 uen.
UYenenrano A. + 10 ge.
Amb6pozuno @. + 8 e
[Muyuan M. + 15 uen.
Kocrantunu @. + 24 yern.
Banenre II. + 8 gemn.
CanamoH A. + 11 uen.
buuno K. + 20 uen.
[etpyuun @. + 15 uen.
Jlentu M. + 10 4en.
Anrtonemnu A. + 18 uen.
Kambap U. + 3 gem.
Hymao T. + 1 uen.
bpaiiman J[.A. + 2 gemn.
Pagukc b. + 3 yenn.
Ourensdpun 0. + 3 gen.
Kpamapenko B. + 1 gern.
Tuxomupos B.O. + 1 yen.
Tuxomupos B.JI. + 1 uen.
Kynenko 1O. + 10 uen.
O6paznoB A. + 19 ven.
JIro6oButckmii B.E. + 4 gen.
Bparagupeany A. + 3 gen.
bnaxex T. + 8 uen.
UepHslii B.

Bopuecrep 2.

Cymnak JI. + 2 gemn.
Kosapa 1.

Buncron P.

Pyoun @. + 1 gemn.
[upun-Tupun M. + 1 yen.
Uexkyuuu A. + 37 uen.
Kynemos C.B. + 5 genn.
Mapuesckuii P.1. + 3 gen.
Kpusemnu I1. + 4 gem.



02-2-1151-2025

Pa3pa0oTka nmepcneKTUBHBIX 1€TEKTOPOB U METO/I0B aHAJIN3A,
aJ]pOHHbIE U PeJAKHe JIeNTOHHbIE MPOLECCHI

PykoBoaurenns TeMbl: HassinoB 10.11.

YyacTByomme CTpaHbl 1 MeKAYHAPOJHbIC OPTaHU3ANMHU:
Asepbaiimxkan, bernapycs, Utanus, Poccus, Y3oekucran, @pannus, [lseiinapus, Snoxus.

H3yyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

PasBuTHe sKCnIepUMEHTANBHON (HU3UKN PJIEMEHTapHBIX YacTHUI] IPOUCXOIUT B ABYX OCHOBHBIX HAIIPABIICHHSX — YBEIMYCHHUE
SHEPTUH IYYKOB YACTHUI[ M WX WHTCHCHBHOCTH. DTO TpeOyeT MPUMEHEHHUS HOBBIX MAaTEPHANOB, pa3pabOTKU MEPCIEKTHBHBIX
JIETEKTOPOB W METOIWK PETHUCTPAlMM YacTHWI], Pa3BUTHS HOBBIX METOJNOB aHaN3a MAaHHBIX. TeMa OOBEAWMHACT YCHIIHS,
HaTpaBJICHHBIC HA Pa3BUTHE HOBHIX JICTCKTOPOB U HOBBIX ITIOAXOJOB ISl PETUCTPALNN U UACHTU(DHUKAIINA YaCTUIl B Oy IyIIuX
OKCIICPUMCEHTAX, a TAKXKC aKTUBHOCTHU, HAICJICHHBIC HAa UCCIICAOBAHNA JICOITOHHBIX U aIPOHHBIX IMTPOLECCOB.

IIpoekT o reme:

HaunmeHoBaHMe IpoeKTa PykoBoautenb npoekra HIugp npoexra
JlaGopatopust OTBeTcTBEHHBIE OT Jaboparopuun Craryc
1. Pa3BuTHe MeTOAMKH pPerucTpauuu Hasbigos 10.U. 02-2-1151-1-2025/2025
YacTHIl B OyIyUINX dKCIIEPHMEHTAX 3amecmument:
¢ yuactuem OMSIN Kyapunukmii 0. A. R&D
Peanuzanus

JSIIT  Aptukos A.M., Atanos H.B., Atanosa O.C., Adanacses K.I'., bapanos B.1O., Boiiko A.B., Bacunser 1.1.,
I'punait K.W., I'yceitno H.A., 3umun W.10., Kuceesa B.U., Kpsuios B.A., Kpauyk H.II., Ky3emun E.C.,
Kyuunckuit H.A., Mansimes B.JI., Mockanenko B./l., [TnotHukoBa E.M., Poro3un B.A., Cumonenko A.B.,
Cycnos U.A., Tepemko I1.B., Tporuna A./l., XomytoB H.B., Hoxemnu J., [lamrorun A.H.

JI®BD Enuk T.JI., KonecaukoB A.O., Mopuan C.A.
JIH®  bynasun M.B.

KpaTkasi anHoTALMSA U HAY4YHOE 000CHOBaHHe:

Pa3BuTne sKCrepUMEHTANbHOM (HM3WKH 3JIEMEHTapHBIX YacTHI TpeOyeT NpPHUMEHEHHS HOBBIX MaTepualioB, pa3paboTKu
MIEPCTIEKTUBHBIX JIETEKTOPOB U METOAMK PErUCTPAallMy YaCTHL, PA3BUTHS HOBBIX METOJIOB aHAIN3A IAHHBIX.

HeHBIO IPOCKTa SABJIACTCA Pa3BUTHUEC CUCTEM JCTCKTOPOB I YCKOPHUTEIBbHBIX OJSKCIICPUMEHTOB U HOBBIX IIOJAXOJI0B B
peructpanvuu u I/I}Z[CHTI/I(i)I/IKaL[I/II/I qacTui. HpOEKT npeaycMarpuBacT pa3sBUTHC MCETOAUKH CO3AaHUA U HCCICAOBAHUA
MEPCIEKTUBHBIX JETEKTOPOB. byayT mpoBeneHsl paboThl Mo pa3paboTKe HOBBIX Ia30BBIX JIETEKTOPOB U HCCIEIOBAHHUIO HX
[apaMeTpoB, IO CO3JAAHUI0 U HCCICJOBAHMIO MPOTOTHIOB KalOPUMETPOB KaK C HCIIOJIB30BAaHHEM OPTaHUYECKHUX
CIMHTHWIIISTOPOB, TaK U C KPUCTAJUIAMH.

Llenn, mocTraBiieHHBIE B IPOEKTE, HANpPaBICHbl Ha pEIIeHHE 3ajad, BO3HMKAIOUIMX Kak B OYAyIIUX KOJUIAHJEPHBIX
skcnepumenTtax Ha Cymep c-tay dhadbpuke (Super c-tau factory, SCT) B Poccun, na Cynep tay-gapm ycraHoBke (Super t-Charm
facility, STCF) u na konbieBoM a5ektpoH-niozurpoHHoM kosmtaiaepe (The Circular Electron Positron Collider, CEPC) B Kutae,
TaK ¥ Ha YCKOPUTENISX ¢ (PUKCHPOBAHHBIMH MHIICHSMH MPU TMPOMEKYTOUYHBIX W BBICOKMX DHEPIHSX, a TAKXKE B IMMOMCKOBBIX
skcriepumenTax Mu2e-II, Comet. OcoOble TpeOOBaHMS TPEIBIBISIOTCS K IETEKTOPaM, INIAHUPYIOMIMMCS K HCIIOJIb30BAHUIO B
YCIIOBUSIX BBICOKHX 3arpy3ok (intensity frontier) n/umu B yclIoBHsIX BBICOKHMX 3Hepruii (energy frontier). 1 B Tom, u B aipyrom
cityyae TpeOyIOTCSl PaMallMOHHO-CTOMKHE JETEKTOPBI ¢ BBICOKHM OBICTPOJEHCTBHEM, CIIOCOOHBIE d(PEKTUBHO pPaboOTaTh B
CJIOKHBIX paJinalliOHHBIX YCIOBHSX.

O)KI/IZ[aeM])le pe3yJabTaThl 10 3AaBEPHICHUM MMPOEKTA:
HpOGKT IIO3BOJIMT pa3pa60TaTb METOAUKH CO3JIaHUA U UCCIICAOBAHUA HOBBIX NE€TCKTOPOB, HOBBIC MMOAXO/bI B PETUCTPAIUN U
I/I)IeHTI/I(i)I/IKaHI/II/I YaCTHI[ 1 UCITIOJIB30BAaTh COBPEMEHHBIC METO/IbI aHAIN3a q)HSquCKOI\/’I I/IHq)OpMaHI/II/I.

Bynyt pa3zpaboTaHbl M MCClIEIOBaHBl MHUKPOCTPYKTYpPHBIE Ta30BbIe AETEKTOpPHl THIIa Micromegas M KOJIOJIE3HOTO THIIA
(RWELL) c pe3uctuBHbIM aHomoM u3 DLC-mokpbeiThs (anama3onomoOHbBIA yriepon); NpPOMOAEINPOBAHBI, CO3JIaHbl U
MIPOTECTUPOBAHBI IPOTOTUIIBI CEKIIUOHUPOBAHHOTO 3JIEKTPOMATHUTHOIO KaJIOPUMETpa ¢ UCHONb30BaHUEM kpuctamioB LYSO
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U IpYTUX TUIIOB; MOJyYEHBl HOBbIE JAHHBIE MO PAIUALIMIOHHON CTOMKOCTH KPUCTAJUIOB, UCIOJIB3YEMBIX B DJIEKTPOMArHUTHBIX
KaJOpUMETpax; pa3pabOTaHbl CXEMBbI, IPOMOJCIMPOBAHBl W H3TOTOBJICHBI MAJOIIYMSIIUEC paJAUAIMOHHO-CTONKUE
npenycwiutenu Ha auckpeTHbix GaN (GaAs) snmemenrax it SiPM W uccinenoBaHbl Ha pPaJHallMOHHYIO CTOWKOCTB
pa3paboTaHbl HOBBIC TE€TEPOTCHHBIC JCTEKTOPBI U PETUCTPAIMU TCEIUIOBBIX HEHTPOHOB C TOIABICHHOW Ha 2-3 mopsuka
YYBCTBUTEIHHOCTBIO K FaMMa KBaHTaM.

Bynmer pa3paboraH mum3ailH KOHCTPYKIIUH, CO3JaHBI MIPOTOTHIIEI MOIYJIEH 3JIEKTPOMArHUTHBIX M aJPOHHBIX KaJOPUMETPOB,
MIPOBE/ICHBI UX MCCIIEIOBAHNS Ha KOCMHKE M B IIyYKaX YCKOPHUTENIEH, a TaK)Ke CPAaBHEHBI PE3yJIbTaThl TECTOBBIX MCITBITAHHUIH C
npenckazanussMu - Monte Kapimo  Mozenelt  nins  TOpPOTOTHUIOB W TMOJHOMACIITAOHBIX ~ MOJYJIEH  KaJOPHUMETPOB.

OsxkugaeMble pe3yJIbTATHI 10 MPOEKTY B TeKYyIIeM rOAy:

Co3/1aHue TPOTOTHIIOB MUKPOCTPYKTYpPHBIX AETEKTOPOB THIa Micromegas M «KOJIOJIE3HOT0» JJIEKTPOHHOTO YMHOXHTEIS
(RWELL) ¢ pe3uctuBHbIM aHomoM n3 DLC-NOKPHITHS M NPOBEICHNUE MCCIIEAOBAHUI HA yCTOWYMBOCTh K MHOXECTBEHHBIM
JIEKTPUUYECKHUM pa3psiaM. PazpaboTka u co3paHue NpOTOTHIIA KOOPANHATHOTO JeTeKTOpa Mo TexHojoruu bulk micromegas c
DLC-nokpbITHEM € MaJIbIM KOJIHIECTBOM BEIIECTBA IS CHCTEMBI MOHHUTOPHHTa HOHHOTO ITy4Ka.

Co3anue JBYXKOOPAUHATHBIX CTPOY JACTEKTOPOB C PE3UCTHUBHBIM BBHICOKOBOJIBTHBIM BHYTPEHHUM KaTOAOM H HCCIICAOBAHUE
UX TapaMeTpoB.

HccnenoBanue cBoicTB 0OpasnoB kpuctawioB BaF, u LYSO nepen oGiydeHueM M 1ocie oOMydeHHs: HCTOYHHKOM TramMma
n3inyueHus. VccnenoBaHus ONTHYECKUX CBOMCTB OOpasloB KPUCTALIOB JI0 M IMOCHE OOJNYYECHHUs Ha Iy4yKe HJIEKTPOHOB
Jlunak- 800. O6myyenue GaN TpaH3UCTOPOB HCTOUHHKOM raMMa M3JIyUCHHUs, UCCIICI0BAaHUE CBOMCTB TPAH3UCTOPOB JI0 U MOCTIC
00JTydeHUsI.

Pa3paboTka npeaycuauTens s cheMa CHrHaJIOB ¢ SiPM u uccliefoBaHHe ¢ HUM CBOWCTB HHIWBUIY ATbHBIX KpucTaiioB LY SO
(1x1x4 cm?) Ha mydke snektpoHoB JInHak-800. Pa3spaboTka paguallmOHHO-CTOMKHX SIEKTPOHHBIX y3JI0B A MOJAKIIOYEHHUS
SiPM uis nostyyeHusi BpeMeHHOTo paspeuienus jtyuiie 100 ps 1 uX TecTUpOBaHHE Ha MyYKe 3JICKTPOHOB.

Co3aHre HOBBIX CIIMHTAJUISAIIMOHHBIX [€TEPOrCHHBIX MATEPHAIOB HAa OCHOBE KPUCTAJUIOB CYJIb(uaa IIMHKA, HTOPHUCTOTO JTUTHS
1 oKcHa 0opa Ui PErrCTPAllMU TeIIOBBIX HEUTPOHOB, MOJICIIMPOBAHUE M MCCIICOBAHUE X CBONCTB HA MMyYKax HEUTPOHOB.

Pa3paboTka nporpaMMHO-MaTeMaTnieckoro obdecneueHus 1t MorTe-Kapiio MoaennpoBaHus 1 aHAIN3a SKCIIEPUMEHTAIBHBIX
JAHHBIX JUIS TPOTOTUIOB W TMOJHOMACIUTAOHBIX MOAYJICH 3JEKTPOMArHUTHBIX KAJIOPHUMETPOB [UIA IUIAHUPYEMBIX
9KCIIEPUMEHTOB Ha OyIylIMX YCKOpUTesix. [IpoBeneHne MOJEIMPOBaHUS NPOTOTHIIOB KAJOPHMETPOB JJIsI ONTHMH3ALUH
TEOMETPHUH, IS ONPENICNEeHUs BIMSIHHUA ONTHYECKUX CBONCTB CIMHTHIIISTOPOB M CIIEKTPOCMEIIAIOIINX BOJIOKOH, MEPTBOU
MaTepUH Ha pa3pelIeHne KaJopUMETPOB.

AKTHBHOCTH T€MbI:

HanMeHoBaHNEe AKTHBHOCTH PykoBoauTen Cpoxu peajuzanuu
JlaGoparopust  OTBETCTBEHHBIE OT J1JA0OPATOPHUH Craryc
1. T2K-II Hasbinos 10.1. 2025-2025
R&D
Peannzanusa

JAIT  Aptuxos A.M., bapanos B.1O., boiikoB A.B., Bacunses U.U., I'narones B.B., Kuceesa B.U., Kpacnonepos A.B.,
Mansies B.JI., ITonos B.A., Cycnos U.A., Tepewenko B.B., Tepemenko C.B., XomyTtos H.B.

JI®BD KonecHukos A.O.
JIT® Koznos I'.A.

Kparkas anHoTanNs ¥ HAy4YHOE 000CHOBAHHE:
Hccnenosanne napymenuss CP-cumMMmeTpun B JIENTOHHOM CEKTOPE CO 3HAYMMOCTBIO 30 MJIH BbIIIe [UIsl cirydas Oosnbiroro CP-
HapylLIeHHs IpHu 0osiee TOYHOM N3MEPEHUH ITapaMeTPOB HEMTPUHHBIX OCIIMILISLIUH.

OsxkugaeMble pe3yJibTAThI 10 3aBePIICHNH AKTHBHOCTH:

Hcnonp3oBaHME MOAEPHU3UPOBAHHOTO OJIMKHETO JIeTeKTOpa JKcrepuMmeHTa T2K Juis feTanbHOrO M3y4YEeHUs] CBOWMCTB
HEHUTPUHHBIX B3aMMOACWUCTBUHM M OoJjiee TOYHOTO M3MEpPEHHs MapaMeTpOB HEHTPHHHBIX OCIFUUIALNN. DKCIIepUMEHTaIbHAS
nporpamma T2K-II no3Bosmr B uTore HaGparh cTaTUCTUKY 10 10x10%! MPOTOHOB Ha MHUIIEHS, C IENBIO H3MEPEHUS [TAPAMETPOB
CMEIMBAHKS HEUTPUHO, @>; and Am?32, ¢ TouHOCTBIO 1.7° W myume u 1%, COOTBETCTBEHHO.

O)Kl/lZ[aeM])le pe3yJbTaThl N0 AKTUBHOCTH B TEKYLIIEM TOAY:

VYuactue B ceaHcax Habopa gaHHbBIX Ha yckopurene J-PARC ¢ ucnonb3oBaHHEM MOJEPHU3MPOBAHHOTO OJIMXKHETO JIETEKTOpa
skcnepumenta T2K.
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Amnanuz OKCIICPUMCHTAJIbHBIX JaHHBIX IJIL 0oJiee TOYHOIO HU3MEpCHUs MMapaMeTpPOB HeﬁTpPIHHLIX OCHHHHﬂHHﬁ.

[Nownck nerkoi TeMHOM MaTepuH HA TaHHBIX C OJFDKHETO JeTeKTopa.

2. DxcmepumenTt Mu2e Hasbinos 10.H. 2025-2025

R&D
Peanuzanusa

JIIT  AptukoB A.M., Atanos H.B., Atanosa O.C., bapanos B.I1O., boiikoB A.B., Bacunses U.U., 'narones B.B.,
3umun W.10., Kuceesa B.U., Konecuukos A.O., Cycios U.A., Illamtorun A.H.

JIT® Kozmos ' .A.

KpaTkasi aHHOTAIMS M HAY49HOE 000CHOBAHME:

DkcnepuMeHT Mu2e MOCBSIIEH OMCKY MPOIECCA ¢ HAPYUIEHUEM JIENTOHHOTO YKCIIa s 3apSHKEHHBIX JIENTOHOB W N—e'N, B
KOTOPOM MIOOH KOTEPEHTHO MEPEXOIHT B 3JIEKTPOH B T10J1€ AApa. [[py HAIMYMK MacChl y HEHTPHMHO JIAHHBIH MPOLIECC BO3MOYXKEH,
HO OCTAaeTCs HEHAOIIOAAEMBIM, T.K. BEPOSATHOCTD IIPOIOPIHMOHaNbHA (Am’y/M?y)?, tie Am?; - pa3HHIa KBaIpaTOB MAcc i-0i 1
j-Oif HEUTPHHHBIX COOCTBEHHBIX COCTOSHHM, a My - Macca W-6030Ha. [Ipencka3anHas BepOsSTHOCTb Ui Tporiecca WN— e
N cocrasmnser ~ 10730, 10T nporiecc ABnsETCs TEOPETHUECKU GE3yIPEUHBIMU 00BEKTOM TIPH IIOUCKE HOBOH (usnku. Bo MHOTHX
MOJIENSX HOBOM (DM3HMKH, BKIIOYAIOIINX MACCUBHBIE HEUTPUHO, BEPOSTHOCTH ITHX MPOIECCOB CYIIECTBEHHO YBEIMYMBAKOTCS U
CTaHOBSATCS IOCTYTHBIMH JIJIsi HAGITFOIEHHUH.

OsknraeMble pe3yJibTAaThI N0 3aBePLHIEHNN AKTUBHOCTH:

HaGops! jaHHBIX OyIyT MPOBECHBI B 1Ba Talla C MHTEPBAJIOM B JiBa rojaa. B nporecce nepBoro Habopa ruiaHupyercsi Habparth
6x10'® ocTaHOBMBIIMXCS MIOOHOB. B cilyuae OTCYTCTBHS COOBITHIA 4 —e” KOHBEPCHHM OY/IET YCTAHOBJIEH HOBBIH MPEJIe Ha OTOT
npouece Ry < 6.2x10716 (90% CL), Ha Tpu mopsiKa MOHMKAOIIMN CYIIECTBYIOIIUN B HACTOSIIEE BPEMs Tpeaes R, < 7x10°
13(90% CL), ycranosnennslii sxcepumentom SINDRUM 1.

Bo BTOPOM I3TaIic Ha60pa JAHHBIX INIAHUPYETCA IMOHU3UTH IIPEAECH HA 1 —€” KOHBEPCHUIO €IIC HA NOPAIOK.

OskuaeMble pe3yJibTAThl 10 AKTHBHOCTH B TEKYIIEM IOy:
VYuactue B 00Cy>KAEHIH TIPOrPaMMBbI HCCIIEAOBAHUH Ha ITyYKEe MIOOHOB.

Yyactue B MOATOTOBKE IPOTPpaMMHOTO obecreueHus JJIA aHaJIn3a JaHHBIX.

3. Ikcnepument MEG-IT XomyTos H.B. 2025-2025

Habop manHBIX
O0paboTKa JaHHBIX

JAIT  AdanacweB K.I'., Kpapuyk H.II., KpsutoB B.A., Kyuunckuiit H.A., Mansimes B.JIL., PoxxnectBenckuit A.M.
JI®BD Konecuukos A.O.

KpaTkasi anHoTALMSA U HAY4YHOE 000CHOBaHHe:

Crannapraas mogens (CM) (U3HMKM YacTHIl TPENCKa3bIBAET HCUe3aronle Malyk BeposaTHocth (<1075%) mpomeccos,
HapyIIAIOMNX COXPAaHEHHUE JICIITOHHOTO YMClia s 3apsDKEHHBIX JIENTOHOB. [lo3TOMy OOHapykeHHe MOJOOHBIX HPOLECCOB
SBIIsIeTCsI aOCOMIOTHBIM YKa3aHHEM Ha Halnnune HoBoU (hm3nku 3a npenenamu CM, a X OTCYyTCTBHE HaKJIa(bIBAeT OrPaHUUCHHE
Ha BEIXOJsmIHe 32 paMkd CM Teopun. Pactian u* — €y 0co6eHHO 4yBCTBHTENEH K TaKOM HOBOM pusnke. DxcrnepumenT MEG
11 - s10 BTOpas (hasa sxcnepumenta MEG mo moucky pacmaga p* — €'y Ha BeicokonntencuBHOM (7 % 107 MIOOHOB/C) TIy4dKe
yckopurens HIPA B PSI (Iseiiiiapust). braronaps riy6okoii MoepHH3aIMK YCTaHOBKH IUITAHUPYETCS YIYUIINUTh HOTYYSHHYIO
paHee B IIepBOH (ha3e dIKCIIEPUMEHTa PEKOPIHYI0 BEPXHIOIO IPAHHUILY BEPOSITHOCTH paciaa MPIMEPHO Ha HOPSIIOK.

O:xuaaemMble pe3yJibTAThI M0 3aBepIIEHNH AKTHBHOCTH:

O6paboTKka TOTHOTO MaccWBa JaHHBIX, HabpaHHbIX B 2021-2026 rr. Ecim pacmag p"— ey me Gymer oGHapykeH, Oyaer
yJIyHIIEHO CYIECTBYIOIIEE OTPAHMYEHHE HA BEPOATHOCTH pacmana B(u™— e'y) < 4,2 x 1073(90% C. L.) 1o yposus ~ 6,0 x
10714,

OsknaeMble pe3yJabTAThI 10 AKTHBHOCTH B TEKYIIEM TOy:
[Iponomxkenne HabOpa TaHHBIX.

BBoj B 3KCIUTyaTaIfio HOBOH ApeiihoBOl KaMephl.

3aBepuieHne 00paOOTKM SKCHEPUMEHTAIBHBIX JAHHBIX, HaOpaHHBIX B 2022-2023 r1r. M myOnuMKamus HPOMEXYTOUYHBIX
pe3yIbTaToB.
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4. «Heiitpuanasa niatgpopma HEPH» Ilonos B.A. 2025-2025

Habop manHbIX
O6paboTka TaHHBIX

JAIT  Aranos H.B., Kpacaonepor A.B., Mansmies B.JI., Tepemenko B.B., Tepemenko C.B.
JI®BD Konecuukos A.O.

KpaTkasi aHHOTalMs M HAYYHOE 000CHOBaHHUeE:

Jliis mpencKa3aHusl CHEKTPOB M MTOTOKOB HEHTPUHO M aHTHHEHTPHUHO B YCKOPHUTEIBHBIX HKCIIEPUMEHTAaX HOBOTO ITOKOJICHHS
(Hyper-Kamiokande, DUNE u zp.) ¢ To4HOCTBIO syume 5% HEOOXOIUMO MPOBECTH HCCICIOBAHHS C HCIOIb30BAaHUEM
anpoHHbIX myukoB [IEPH no usmepenuto BBIXOJ0B aJpOHOB B IPOTOH-SACPHBIX U MHUOH-SACPHBIX B3aUMOAECUCTBHUSX.

O)KI/I}IaeMl)le pPeE3yJbTAaThI 110 3aBEPHICHUN AKTUBHOCTH:
Yyacthe B CO3daHMU H TECTUPOBAHUU TPOTOTUIIOB ACTECKTOPOB IJid HeﬁTpHHHLIX OKCIICPUMECHTOB HOBOI'O IIOKOJICHUA.

HccnenoBanus Mo U3MEPEHUIO BBIXO/IOB a[POHOB B MPOTOH-SICPHBIX U MHOH-AIEPHBIX B3aUMOACHCTBUSAX IS TIPEICKa3aHUs]
CIEKTPOB M IOTOKOB HEUTPHUHO M AHTHHEHTPHHO B YCKOPHUTEIBHBIX SKCIICPHMEHTAX.

OskuaeMble pe3yJibTAThl 10 AKTHBHOCTH B TEKYIIEM IOy:
VYyactie B Habope 1 aHaTN3e SKCIIEPUMEHTAIBHBIX JaHHBIX Ha mydkax [[EPH.

Pa3paboTtka mporpaMMHOT0 00eCIIeUeHHUs 11 OOpaOOTKHU U aHATH3a TaHHBIX.

CoTpyIHUY€ECTBO MO TEMe:

Crpana win

MeKIYHApOAHAs I'opox HucTuTyT Craryc Y4acTHUKH
opraHmu3anus
A3zepbaiimxan baky WPIT HAHA CoBMecTHBIE PabOTHI Mup3zaeB M.H. + 2 uen.
Nd HAHA CoBMecTHBIEC PabOTHI Harwues I1I. + 3 gen.
benapycs Munck Nd HAHB CoBMecTHBIC PabOTHI Kypouxkun 10.A. + 3 uen.
15 HAHB CoBMecTHBIEC PabOTHI baes B.I'. + 3 uen.
HHWU AIl BI'Y CoBMecTHBIE PabOTHI Mucesud O.B. + 3 gern.
Uranus [Muza INFN CoBMecTHBIE PabOTHI Banguau A. + 3 yen.
®packaru INFN LNF CoBMmecTHBIE PabOTHI Mumertu C. + 5 gen.
Poccus Mocksa, Tpounxk W1 PAH CoBMecTHBIC pabOTHI Kynenxo IO.T". + 5 uen.
VY30ekucran Camapkanj Caml'y CoBMecTHBIEC paOOTHI Cadapos A.H. + 3 e
OpaHuus TTapmx LPTHE CoBMecTHBIC pabOTHI l'uranTu K. + 3 ven.
IIBeiinapus Buinuren PSI CoBMmecTHBIE pabOTHI Purr 1.
Snonus Toxait JAEA CoBMecTHBIE PabOTHI Mary6apa L. + 5 genn.
Toxuo UT CoBMmecTHBIE pabOTHI Mopu T.
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JKCIEePUMEHTHI HA YCKOPUTEabHOM KoMmiuiekce NICA

02-1-1086-2009

CTpaHHOCTB B allpOHHOﬁ MaTCPUHA U HCCIICAOBAHUC HCYIIPYI'NX peaKunﬁ
BOJIM3M KHHEMATHYEeCKHX rpaHml

PykoBoauTtenn Tembl: CrtpokoBckuii E.A.
Kokoymmna E.C.
Kpugsenxos /1.0.

YyacTByolIHe CTPAHBI H MEKIYHAPOIHbIE OPraHU3aIUM:
Bbenapyce, Eruner, Uspanns, Uaaus, Ky6a, Poccus, CnoBakust, CIIIA, Yexwus.

HN3yuaemas npo6JieMa U OCHOBHAA 1eJIb UCCJIe0OBAHMIA:
CTpaHHOCTD B aAPOHHON MaTepHUH M MCCIICI0BaHNE TPAaHUIHBIX 3((HEKTOB:

— HUCCICNOBaHHUE CTAOMIHM3UPYIOMMX 3(PPEKTOB CTPAHHOCTH B SAACPHOH MAaTepUM M CBOMCTB JICTYAWMIIHMX THIICPSICD;

— HCCJICI0BAaHUC MHOTOYAaCTHYHON IUHAMHKH B HCYNPYTHUX HNPOTOH-IIPOTOHHBIX H IPOTOH-AACPHBIX BSaHMOﬂeﬁCTBHﬂX B
obnactu r[pez[enLHoﬁ MHOX>XCCTBCHHOCTH,

— HCCIIEJOBAHMS BBIXO/IA U CIIEKTPOB MATKUX ()OTOHOB B ACHTPOH-AJECPHBIX U SIPO-SACPHBIX B3aUMO/ICHCTBUSIX, UCCIIEIOBAHUE
KOPOTKOJEHCTBYIONUX ABYXHYKIOHHbIX Koppersiuuit (KIK).
IIpoekT o reme:

HaunmeHoBaHMe IpoeKTa PykoBoaurenu Iugp npoexra
JlaGoparopust OTBETCTBEHHBIE OT JJAOOPATOPUHU Craryc
1. HyperNIS-SRC Kpusenkos J1.0. 02-1-1086-1-2025/2029
CTpaHHOCTDH B runepsigpax Jykcrunbi FO.
U KOPOTKO/AeHCTBYIONHE ABYXHYKJIOHHbIE 3amecmumens: Peanuzanus
Koppeasiiuu Manrox MLA. Hab6op mannbix
1.1. Dxcnepument HyperNIS Kpugenkos J1.0.

Jykcerunb FO.

JIOBD AsgepbsHoB A.B., Akcunenko B.Jl., Anukuna M.X., AtoBymaeB T., AtoByinaesa A., baszpuieB C.H., backakos A.E.,
Boponnnu A.JL., I'epuendeprep C.B., Ilementren /[.B., KopotkoBa A.M., Mypus 10.A., Oxpumenko O.B.,
[Tsimkesuu C.H., [Tapgpenosa H.I'., [Tatox M.A., Pykositkus [1.A., Canamarun A.B., Ciennes U.B., Cnennes B.M.,
Tapacos H.A., Tepnenxuit A.B., ®emenko A.A., @earonnd A.A., ununmos W.A., XBopoctyxur A.C.,

[MumyHos A.B., llutenkoB M.O., lllepemerseB A. 1.

JII  Tlomos B.A., Tepemenko B.B., Tepemenko C.B.
CT'1  Ilapdpenos A.H.

KpaTkasi anHoTaUMs U HAy4YHOe 000CHOBaHUe:

W3yyeHne CBOMCTB CaMBbIX JIETKHX THIEPS/IEp SBISETCS aKTyaJIbHOH TEMOH siAepHOW (HM3MKM M MMeeT OOJIbIlIoe Hay4yHOe
3HayeHue. Ilyuku HyxnoTpona SBISIOTCA MNOAXOASIIUMM Ul HCCIEAOBaHMsS Takux 3adad. H3ydyeHue CBONCTB
HEHUTPOHOM3OBITOUHBIX THIIEPSIEP HPEACTaBIAeT OONBIION MHTEPEC, MPEXKAE BCETo, ISl TEOPHH BHYTPHSACPHBIX HYKIOH-
HYKJIOHHBIX B3aMMOJCHCTBHIA: HeWTpoHHOTO ramo, AN-B3ammopeicTuii, BKmodas AN - XN u 3aBucAmee OT CIHHA
B3anmozeiicteue AN u T.1. OCcoOBIil HHTEpEC K 3TOMY HCCIEIOBAHHUIO OOYCIIOBIEH OTCYTCTBHEM JIOCTOBEPHBIX JAHHBIX O
cBolicTBax A\°H ¥ NPOTMBOPEYMBBIX TEOPETHYECKMX MPEICKA3AHHUAX, KOTOPBHIE CHWJIBHO 3aBHCAT OT HCIOIB3yEMOM
TEOPETHYECKOH Mojaenn. B 3ToM ke »JKcmepuMeHTe OyIyT W3ydaThCsl BpeMEHa JKU3HH W CEUSHHS POXICHHS
runepsnep A*H u A>H, KoTopbie MOTYT GBITH HCIIONB30BAHBI KaK «KOHTPOJLHBIE TOUKHY Il TIOATBEPKACHHSA 00pa30BaHus U
pacnaza A°H.

OsxkugaeMble pe3yJIbTAThI 10 3aBePIICHUH TPOEKTAa:
Paspelnenue BOmpoca o CymIeCTBOBaHuH runepsapa A°H.
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Hossie OKCIICPUMCHTAJIbHBIC JaHHBIC O CBOICTBaX Jerdyanmmx Trunepsaacp M NpoBEpPKa ISKCOCPUMEHTOM TCOPCTUUYCCKUX
Moaeneﬁ JJIA 3TUX TUTICPAACP.

HoBrle 3kcriepuMeHTaIbHBIC TaHHBIE O TOJI0KEHUH TPpaHUIB! cTadmisHOCTH (drip-line) it HeHTPOHO-M30BITOYHBIX JIETKUX
THnepsanep, HEOOXOAWMBIC IS PAa3BUTUS TEOPUM HEWTPOHO-M3OBITOYHBIX THIEpSOep M MOACNCH HX pPOXACHUS B
HELEHTPAJIBbHBIX SAIPO-SIEPHBIX B3aUMOACHCTBHAX.

HoBble skcniepuMeHTaNIbHBIE JAaHHbIE 110 (POTOPOXKICHUIO CTPAHHOCTH M BEKTOPHBIX ME30HOB (B TOM HYHCIIE, COAEPIKALIUX
CTpaHHBIE KBAPKH) TTOJIIPU30BAHHBIMH ()OTOHAMH (BOJIM3H COOTBETCTBYIOIIUX TIOPOTOB).

CO3,HaHI/I€ YHUBCPCAJIBHOTO CIICKTpOMETpa [JId BO3MOKHOI'O Y4YaCcTUsd BHCIIHUX HOTpeGHTeJ’Ieﬁ Imy4Kka HyKJ’IOTpOHa.

O:xumaeMble pe3yJbTaThI 0 MPOEKTY B TeKYyIleM roay:
Ha6op nannHbix s noucka A°H B myuke saep 'Li. AHann3 nepBhIX SKCIIEPUMEHTAIIBHBIX JaHHBIX IO MOUCKY TUIEpsapa AHu
U3MEPEHHIO BPEMEHH JKU3HH M30TONOB Tunepsogopona »°H u A*H.

Mopepuuzanusi maruutHoro crektpomerpa I'mnepHUC (TpekoBas cuctema) 3a cuer noOaBneHusi iockocreii GEM-
JIETEKTOPOB. DTU JIETEKTOPHI, KOTOPhIE YK€ YACTUYHO 3aKyIUICHBI U TecTupytoTcd Ha ycraHoBke ['unepHUC corpyanukamu
COCKSI, OyayT MHTErpUPOBAHBI B 3TY YCTaHOBKY JUIS YJIYYIIEHUS TOYHOCTH OIPEJETICHUs] BEpPIIUHbI pacraja Tunepsiep.
PazpaboTka TEXHUYECKOT 0 IPOEKTA CIIEKTPOMETpa C ABYMS MarHUTaMu (YCTaHOBKU BTOPOI'O MAarHKUTA, TOABOJI KOMMYHUKAITUH,
OTIOp ISl AETEKTOPOB), CHCTEMBI cOOpa JaHHBIX (IPOEKT U TECTHI), MOICIUPOBAHKE ISl ONITUMAIBHON T€OMETPHH COBMECTHBIX
JIETEKTOPOB.

B pamkax cotpyanmuecTBa ¢ SmoHuei, Habop maHHBIX Ha yctaHoBkax LEPS/LEPS2 mo ¢oTOpoXaeHHI0O CTPAaHHOCTH H
BEKTOPHBIX ME30HOB (B TOM YHUCIIC, COJCPKAIIMX CTPAHHBIC KBAPKH ) MOJIIPU30BAHHBIME ()OTOHAMH (BOJIM3H COOTBETCTBYFOIIUX
MIOPOTOB) M aHAJIN3 paHee HAKOTUIEHHBIX TaHHBIX 00 ATUX PeaKIIHsIX.

1.2. Dkcnepument SRC IMamox ML.A. ITOAroTOBKa IPOEKTa

AHann3 JaHHBIX

JI®BD AgeprsnoB A.B., Akcunenko B.Jl., Aunkuna M.X., AtoBymiaeB T., AToBynnaeBa A., boukoBa A.l'.,
Kpusenkos J1.0., Oxpumenko O.B., [Tnsmkesuu C.H., Pykostkun [1.A., Canamatun A.B.

JIAIT  Tepemenko B.B., Y3uxos H0.H.
JIT® Jlapuonos A.b.

KpaTkasi anHoTaUMs U HAy4YHOe 000CHOBaHUe:

CBOIiCTBA si7iep OMPEEIIOTCS B3aUMOACHCTBIEM UX COCTABILIIONINX: HYKJIOHOB B 00JaCTH HH3KOT'O Pa3pelIeHIs 1 KBapKaMu
U TIIOOHAaMH B 00JacTH BBICOKOTO paspemieHusa. COOTHOIIEHHE MEXITy IBYMS 3THMH IOAXOJaMH BO MHOTHX CIIydasx
HeTpuBHaibHO. KopoTkonelcTByomue nByxHykioHHbie Koppemsaiun (K/K) uMmeroT oTHomeHne Kk 000MM SHEPreTHYECKUM
pexxumam.

KK mpeacraBnsioT n3 cedst CHIIBHO B3aMMOJICHCTBYIOIIHUE MTaphbl HYKJIOHOB, KOTOPBIE 00pa3yIoTCsl Ha KOPOTKHI MPOMEXYTOK
BpeMeHH. HyKIIOHBI B 3TOM COCTOSIHUM HaXOJSTCS HA PACCTOSIHWUH, CPAaBHUMBIM C paJlycOM HYKJIOHA, W 00ianaroT Ooiee
BBICOKHMH HMITYJICAMH, Y€M HYKJIOHBI CPEIHETO TOJIsl. DKCIIEPUMEHTHI 110 3JICKTPOHHOMY paccesiHuIo mokaszainy, uto KK
HUMEIOT BaXXHOE JAJIEKO WAyIee BIMSHMAE Ha ONMCAHWE MHOTOYaCTHYHBIX CHCTEM, HYKJIOH-HYKJIOHHOE B3aMMOJICHCTBHE U
CTPYKTYpPY HYKJIOHA.

OsxnaeMble pe3yabTaThl 0 3aBePIIEHNN MPOEKTa:

Crnenyromuii SKCIEPUMEHT, INOATOTOBKAa K KOTOPOMY BEHETCS B HACTOsIIee Bpems, OyAeT HCIONb30BaTh TEH30PHO-
MOJISIPU30BAHHBIN eHTPOHHBIA Mydok HykiaoTpona u o0opymoBaHue, uMerolieecs B pacrnopsokenuud B JIOBD OUSAU.
[Imanupyercs W3y4daTh PEAKIMIO XECTKOTO PACCESHHUS MOSIPU30BAHHBIX ICHTPOHOB HA JKHAKOBOJOPOJHOW MHIICHH B
kuHeMmatuke, TunuaHoi st KK, Micnons3ys my4dok ¢ uMirynbeoM 6 I'9B/c/HykinoH, OyayT BRIOUpAThCS B3aMMOJIEHCTBUS C |t,
u| > 1 (GeV/c)*> n yriaoMm paccessHuSI B cucTeMe IieHTpa Macc okoiio 90 rpagycoB. OTOOp coBmageHWi B 000MX TUIEHYax
CHETMaTH3UPOBAHHOTO CIIEKTPOMETPa MO3BOJIUT HACHTU(HUIIMPOBATH J1BAa IPOTOHA KOHEYHOTO COCTOSTHHA B peakuuu p(d,2p)n.
OpHOBpEMEHHAs PEruCTpanusi HEUTPOHA OTAAYH M3 J)KECTKOTO paccesHMs JeHTpOHa Takke Oy/leT BO3MOXKHO. J[ByxmiiedeBoii
crHeKTpoMeTp OyIeT HCIOIb30BaThCs Takol ke Kak B 2022 roxy mis msmepenuss SRC/BM@N. Perucrpanust HeTpoHa OTIauu
NoTpeOyeT HCIOJIB30BaHUSI HEWTPOHHOTO JETEKTOpa Ha ITyyke. BakHO OTMETHTh, YTO YCTaHOBKa HEOOXOIMMOTO
JIETEKTHPYIOIIETro 000pyI0BAaHMS AJIs 3aIlJIaHUPOBAHHOTO 3KCIEPHMEHTa Ha dKcrepuMeHTanbHoi 30He ['unepHUC e craner
MOMEXOW Ul CYIIECTBYIOLIEro 3KcrepuMeHTaipHoro obopynosanus I'mnepHUC. Kpome Toro, mins mccnenoBannii KJK
HeoOxoauMo 6oJiee CHIIBHOE MarHUTHOE T10JIe, YeM MMEIoIeecs B aHau3upyomeM Marante ycraHoBku I unepHUC. [loatomy
Oyznet HeoOxoauMo ycTaHOBHTH Ha tutomanky ' nnepHWC Bropoit nunonsabiid MarauT CI1-40 nim 3aMEHHUTH CYIIECTBY IO
Oosiee CHIIBHBIM.
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OsxkugaeMble pe3yJIbTATHI 10 MPOEKTY B TeKYIeM roay:
Amnanus noiy4eHHbIX panee B akcriepumente SRC Ha BM@N naHHBIX.

Or1eHKa UMITYyJIbCHOTO pa3peleHusi MarHuTHOro crekrpomerpa ['mnepHMC B mepcriekTHBe pemieHus 3a1ad KCIIEPUMEHTa
SRC.

ITpopaboTka BapHaHTOB pa3MEMICHHUS IETEKTOPOB 3KcrepuMeHTa SRC M JONMOIHUTENFHOTO MarHuTa B 30HE 3KCIIEPUMEHTA
I'unepHNC Ha xanane 4B.

AKTHBHOCTH T€MbI:

HanMeHoBaHHMe AKTHBHOCTH PykoBoaurenn Cpoxu peaauzanuu
Jlabopatopuss  OTBETCTBEHHBIE OT JIaDOpaTOpHH Craryc
1. NEMAN Koxoynauna E.C. 2025-2025

Huxutun B.A.
IToaroroska mpoekra

Ha6op nanHbBIX

JI®BD TaBpumryk O.I1., lyrun B.b., Curensumikosa C.E., ITonos B.B., Tokapes M.B.

JIT®  ApOGy3oB A.b., Bercrpurkuii FO.A., 3s1kyHOB B.A.

KparTkasi anHHOTAUMs U HAY4YHOe 000CHOBaHUe:

B (u3suke BHICOKUX dHEPrHil OOBIYHO aHATM3UPYIOTCS COOBITHS, Ul KOTOPBIX OTKJIOHEHUE OT CPEAHEi MHOKECTBEHHOCTH HE
MPEBBIIIACT JABYX CpelHuX 3Ha4ueHuit. CoObITHS ¢ OOJIbIIeH MHOXECTBEHHOCTBIO MIPOUCXOMAT KpaiHe Pe/IKo, OITOMY HabpaTh
JUISl HUX OOJIBIIYIO CTATUCTUKY 3aTPyIHHUTEIBHO, KPOME TOTO, BO3HHKAIOT TPYAHOCTH NpH HX 00padoTke. [Ipu rmuiaHupoBaHuu
JM000r0 IKCIIEPUMEHTA BBIMOJHIETCS MOJCIUPOBAaHHE, HO, HECMOTPS Ha TO 4YTO KoindecTBo Monte-Kapio reHeparopos
YBEJIMYHMBACTCS C KaKABIM TOJIOM, HUX IpeJCKa3aHHs 3HAYMTENLHO OTKIOHSIOTCSA B 00JlacTH  OONBLIOH
MHOXXeCTBeHHOCTH. HacTpoiika nx mapameTpoB IpU OJHOIl SHEPruM nepectaeT padoTaTh HpH Mepexone K 0osiee BBICOKOM
SHepruu. Bce 3TO CBHUAETENBCTBYET O CYIIECTBEHHOM HEMOHMMAaHWM MEXaHH3Ma MHOXKECTBEHHOTO poXkaeHus. M3ydenue
coObITHIT ¢ 00pa3oBaHKEM OOJIBIIIOrO YKCIIA BTOPUIHBIX YACTHII TO3BOJIMUT OOJIee TTy0Ke MOHSTh CHIIbHBIC B3aUMOCHUCTBUS, B
TOM YHCIIE CTAHIO aJPOHHU3AIIH.

B oOnacti OONMBIION MHOMXXECTBEHHOCTH TIPEICKA3bIBACTCS Ps KOJUICKTHBHBIX SBJICHUH, UMEIOMNX KBAaHTOBYIO HPHUPOLY,
Takue Kak oOpa3oBanne nroHHOTO (bo3e-DiHImTeliHa) KOHACH CaTa, TOBEIMICHHEIH BBIX0 MATKHAX (MeHee 50 MhB) doToHOB,
YEepPEHKOBCKOT'0 M3JIy4EeHUs TJIIOOHOB KBapKaMu U IpyTue. B 3Toit 00macTi npo1oibHast KOMIIOHEHTa UMITYJIbCa IIPHOJIMKACTCS
K HONEPEYHO, ocTHras e€. DTo CBUIETEIbCTBYET 00 MCUe3HOBEeHHH (B deKTa JIUIUPOBAHUS, TIPHYEM B 3TOH iKe 00J1acTH, HO-
BHJIMMOMY, HAYMHAETCS 00pa30BaHUe KOHIEHCATa. DTU U IPYTUE KOJUIEKTUBHBIE MPOSBICHUS B TOBEACHUHA BTOPUYHBIX YaCTHUI]
MOTyT OBITh M3ydeHBl Ha Oynymiem kommaiaepe NICA B mpoekte SPD, Tak Kak IIaHMPYETCS PErHCTpanus COOBITUH MpH
OTCYTCTBUHM KAaKOTro-IMOO TpUITEpa. DTOT MPOEKT HalleJieH Ha W3y4YeHHe TIIFOOHHOW COCTaBisioulel HykiaoHa. V3yuenue
MIPOIIECCOB C OOJBIION MHOKXECTBEHHOCTH B MOJICNHY TIIFOOHHOW JOMHHAHTHOCTH, pa3BuBaeMoit B OVSIU, mo3BoIUT mMOIyduTh
JIOTIONTHUTEbHEIC 3HAHUS O TIFOOHHON COCTABISIONICH HYKJIOHA U e€ BKIIA/Ie B aIpOHU3AIIHIO.

OskuaeMble pe3yJabTAaThl N0 3aBePIIEHNN AKTHBHOCTH:
[MoaroroBka ¢(u3ndeckoil MporpamMMbl MO HW3yYCHUIO KOJUIEKTHBHBIX SIBICHHH B 001acTH OOJNBIION MHOKECTBEHHOCTH B
[IPOTOHHBIX U AEUTEPUEBBIX B3aUMOAEHCTBUAX Ha ycTaHoBKe SPD Ha kosmutaiinepe NICA.

PaszButne MO/JCIIN TIIFOOHHOM JOMHUHAHTHOCTH JJI U3YUYCHHUSA KOJIJICKTUBHOI'O MOBCJACHUA BTOPUYHBIX YaCTHI] B CO6I)ITI/I$[X C
00JIBIIION MHOKECTBEHHOCTBIO TIpH dHEpTUax Oymymiero komtainepa NICA Ha yctanoBke SPD. OueHku BkIaga TOPMO3HOTO
H3JIYYCHUSA KBapKaMW TJIFOOHOB U ACJCHUA TJIFOOHOB, KaK OCHOBHBIC JOMHWHHPYIOMIUE JSJIEMCHTAPHBIC KXI[-npoueccm B
061acTi 6ONBIIONH MHOXECTBEHHOCTH C TIOJIIPH30BAHHBIMH U MOJISIPU30BAaHHBIMY ITydkaMy. OIIEHKH MapaMeTPOB aAPOHU3AINH
Pa3IUYHbBIX a[POHOB.

Co3/1aHME aBTOHOMHOT'O MHOTOKaHAJILHOTO CIIEKTPOMETpPa-KaJIOPIMETPa PErHCTPauy MATKUX ()OTOHOB M MCIIOIb30BaHUE €r0
JuIsl I3MepeHus nossgpusanuy nossipumerpom SPILER Ha BbIX0ze CIMHOBOTO MOJISIpU3AIMOHHOTO HcToYHMKaA (SPI).

OmnpeneneHne KPUTHIECKOH 00IaCTH MHOXKECTBEHHOCTH, IPH KOTOPOH HMPOROJBHAS M IOIEepedHasi KOMIIOHEHTH HMITYJIbCa
CTaHOBSTCS OJWHAKOBHIMH (MCYEC3HOBEHHE JHIMPYIONIEH YaCcTHIBI) W YCTAHOBIICHHE €€ CBS3M C O0JacThi0 00pa3oBaHUS
IIHOHHOT'O KOHJ/IEHCATa.

Onrumuzanust paboTsl MporpaMmsl MoenpoBanus SpdRoot.
O:xuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKYIIeM roay:
Co3naHne DSIEKTPOHWKHM CYHWTHIBAHMSA W YIPABICHHS KPEMHHEBBIMH (oToyMHOXHTEsIMA (SiPM) aBTOHOMHOTO

MHOTOKAHAJIBHOTO CIIEKTPOMETPa-KaJOpUMETpa PErHCTPAalnd MITKAX (POTOHOB M HCHONB30BAaHHE €ro A H3MEpPEHHS
nossipuzarun nonsipumeTtpa SPILER Ha BBIX0O7€ CHMHOBOTO MOJSIPU3AIOHHOT0 eTouHuKa (SPI).
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HsrorosicHue MMpOTOTUIIA CIICKTPOMETpa-KaJI0puMeTpa COBMECTHO € KOJIJICTaMHU U3 Benapycn.

BrInonHeHne 1eTaasHOro MOIEINPOBaHNS B3aUMOACHCTBYS ITyYKa AeHTPOHOB Ha AeHTepUEeBON MUILIEHH IIPU IPOTHO3UPYEMOH
SHEPTHH ITy9KOB.

N3roToBneHne COMHTWIISIIMOHHBIX CYETYMKOB Ha OCHOBE BakyyMHbIX PDY, u, nanee, Kak pa3BUTHE pa3pabaTeIBaeMoOil
KOHIICTIITH, Ha OCHOBE TBepHOoTeNbHBIX DDV (SiPM). Yrpasnenue cunTeIBaHIEM H IIPEICTABICHHE MTOTYYCHHOM HH(OpMAIHH
OyZeT BBINOJHATHCS HEMOCPEACTBEHHO Ha paboyeM MecTe IyJbTa yIpaBlieHHs UCTOYHHMKOM. TecTHpoBaHME MPOTOTHIIA HA
nyuke [TNAD.

[MoaroroBka Qu3nvyeckod NpoOrpaMMbl, HalEJIEHHOH Ha IOUCK KOJUIGKTUBHBIX SBJICHUA B COOBITHSX C OOJBIIOH
(IpeBBIMIAOICH CPEIHIOI0) MHOXECTBEHHOCTBIO, B YaCTHOCTH, OOHapyXeHHOro Ha yckoputene Y-70 mmonnoro (Bosze-
DifHIITeHA) KOHJEHCATa, MCCIIeIOBAaHUE TOBBIIICHHOTO BHIX0/Ia MATKHX (JOTOHOB, M3IIy4eHHs YepeHKOBa KBapKaMH INIFOOHOB,
3¢ deKTa NCIC3HOBEHHS THANPYIOIISH YaCTUIIBI.

[To nanHbIM mpoekTa « TepManu3aius» MOoJyYUTh PACIIPEeIICHUs 110 MHOKECTBEHHOCTH HEHTPAIbHBIX TMOHOB KaK (DyHKIUH
MIOJTHOW MHO’KECTBEHHOCTH W MOATBEPAMTH NPHONMKEHHE UX K pacnpeneneHuto Ilyaccona, mpenckasanHoro B paborax P.
Jlegauukoro ¢ xoyneramu. ITocTpouts cxeMy aHHUTWISLIMY aIPOHOB B MOJEIIU IJIFOOHHOU JOMUHAHTHOCTYU, IPUMEHUTD €€ K
00BSCHEHUIO 0OHAPYKEHHOH 0COOEHHOCTH MOBECHUS] MHOXXECTBEHHOCTH Ha KOJUIaiiiepHOM 3kcneprMeHTe B HoBocubupceke
B ¢'¢” aHHUTWIIAIKE B IOPOTOBO 00JIACTH POKACHHUS MPOTOH-aHTHIIPOTOHHOMW TAPHI.

Pazpabotate Qu3mueckyro mporpammy Ha Oyaymeil yctanoBke SPD ¢ Hemoysipu30BaHHBIMU M MOJSIPU30BAHHBIMH ITyYKaMH
MPOTOHOB W JIETKHUMH SApaMH Ui W3y4YeHHs IMOBENCHHUS MHOXECTBEHHOCTH. [IpoBemeHue MonenupoBaHus pp (dd, pd)
B3auMoIelicTBHI Tipu PHEpTusx 10 27 I'3B U moAroToBKa K NETaTbHOMY HCCIICAOBAHHIO IMapaMETPOB CTAIMH aJPOHU3AIINH
3apsHKCHHBIX U HEUTPAIbHBIX 4acTHIl (ME30HOB U OAPHOHOB) B MOJICIIU TJIFOOHHOU JOMHUHAHTHOCTH.

Pa3paboTka U MoJepHHM3alLUsl alropuTMa 3a/aHus HavyajbHBIX MapaMeTpoB TpekoB B (uibTpe Kanmana il MOBBIILICHUS
3 PEKTUBHOCTH PEKOHCTPYKLIUH TPEKOB, TOYHOCTH BOCCTAHOBJICHHUS UMITYJILCOB, HAXOKACHHS BEPILMH B3auMoaeicTeus B [10
SpdRoot.

HccnenoBats BnusHue BemecTsa B endcap yctaHOBKH SPD Ha peKOHCTPYKIIHIO TPEKOB M MOJ00P ONTHMAIIBHBIX apaMeTpoOB
PEKOHCTPYKIIMU TPEKOB.

Pa3pabotats nmaket nporpamm SpdRoot ayist paboThl Ha MOAETMPOBAHHBIX COOBITUSX, MPUOIMKCHHBIX K IKCIICPUMEHTATIBHBIM.

IToxaroroska npoekta NEMAN.

CoTpyIHH4Y€eCcTBO N0 TeMe:

Crpana win T'opoa Hucrutyt Craryc YyacTHUKH
MeKIyHAPOAHAS
opraHu3anus
Bbenapychb T'omens ITTY OOMeH BU3UTaMU AsaxsiH CJI. + 3 yen.
Kppiunes H0.B. + 2 yen.
CoBMmecTHBIE PabOTHI AsaxsH C.JI. + 3 gen.
Kpsimaes 1H0.B. + 2 gen.
ITyY CoBMecTHBIE PabOTHI Tromenkos I'.10. + 2 ven.
MuHck BI'YUP CoBMecTHBIC pabOTHI Cauyk C.M. + 3 yen.
UI® HAHB OOMeH BU3UTaMU lynsxosckuit P.I'. + 4 gen.
CoBMecTHBIC pabOTHI lynsxosckuit P.I'. + 4 gen.
Nd HAHb CoBMecTHBIE PabOTHI JleBuyk M.U.
Eruner AnexcaHapus VYH-T CoBMmecTHBIE PabOTHI Ioma 4.
Wzpawmipb Tenb-ABuB TAU CoBMecTHBIE PabOTHI ITsacenxu Dan
Xen O.
Wnpus KanbkytTa ucC CoBMecTHBIE pabOTHI Capxap K.
Ky6a I'aBana InSTEC CoBMecTHBIE pabOTHI KaGanepo [lypau 1.
Poccus Mocxksa " AsumyT-DPoTOHUKC" CoBmecTHBIE PaOOTHI Twumommmn C.B.

"®OMOC-MATEPHAJIC"

HUUA® MIy
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CoBmecTHBIE paOOTHI
CoBMmecTHBIE paOOTHI

Bacunnes B.b.
Bormanosa I'.A.
Bonxkos B.
Kopones M.T.
Mepkun M. M.
Xapinamos I1.1.



CrnoBakus
CIIA

Mocksa, 3enenorpay HUNMB

IIpoTBuHO

Cankt-IlerepOypr
UepHorosioBka
bancka buctpuina
Kembpumx, MA

NDdBD

CIIoI'Try
NOTT PAH
UMB

MIT
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CoBMecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIEC PabOTHI
CoBMecTHBIEC PabOTHI
CoBMmecTHBIE pabOTHI

XKasoponkos H.B.
Bopo6res A.Il.
lNomoBkun B.I1.
T'onosus C.H.
I'opoxos C.A.
Kupsixos A.B.
Ponpxuu B.M.
Panosuxos B.H.
lNopenkuna T./.
Kunaccen H.B.
Komomuiines E.D.
Kan6os k.



02-1-1097-2010

HN3y4yeHue moJsipu3aliuOHHbIX SIBJIEHUH U CIMHOBBIX 3 eKTOB
Ha ycKopuTteabHoM koMiuiekce Hykinorpon-M/NICA OUSN

PykoBoauTtenn TemMbl: CrpoxkoBckuit E.A.
Jlappirun B.I1.

3amecTHTeH: IInuckynos H.M.
IMunaun P.A.

YuacTByIINe CTPAHBI M MEKTYHAPOIHbIE OPTAHU3AINH
Bonrapus, Benmmkoopurtanus, Poccust, Pymeraus, CnoBakusi, CIIA, V36ekuctan, @pannus, [Benns, SAmoHus.

H3yuyaemasi npodJieMa 1 OCHOBHAs 11eJIb UCCIeTOBAHMIA:

[Nonspru3annoOHHBIE WCCIIENOBAaHUS, HECOMHEHHO, aKTyalbHBl B HacTosee Bpemsa. OHH OOBEAMHSIOT YCHIINS JadopaTtopuit
OUSN n MHOTHX 3apyOeKHBIX TabOpaTOpHii, KaK CTPaH-YYaCTHHII, TAaK M CTPaH-HEYUYACTHHII, 110 Pa3pabOTKe U MPOBEICHUIO
SKCIEPUMEHTOB C HCIIOJIF30BaHUEM YHHUKAJIbHBIX ITyYKOB MOJIIPU30BAHHBIX JCHTPOHOB C SHEpruaMu oT 5 MaB Ha HyKJI0H 10
5,6 I'»B/H, BTOPUYHBIX MyYKOB MOJSIPU30BAHHBIX MPOTOHOB U HEHTPOHOB, a TAKXKE IYYKOB IMOJIIPH3O0BAHHBIX MPOTOHOB,
HEMOCPEACTBEHHO yCKOpeHHBIX B HykioTpoHe. Bo3M0OXHOCTh MOTyUYEHUS MTyYKOB YCKOPEHHBIX MOJISPU30BAHHBIX MPOTOHOB B
HyknoTtpoHne 6e3 3HaUNTENbHBIX MHBECTHILINI, IPoJeMOHCTprpoBaHHas B 2017 ., crayia OCHOBO# 111 MHTeHCH(UKaMu paboT
1o cnuHoBoW mporpamme npoekta NICA u, B 4aCTHOCTH, I Pa3BUTHSI METOAOB MOJSPUMETPUH, CO3aHHUS HOBBIX METOJ0B
TOYHOT'O YIPaBJICHUS HAIIPABJIICHUEM BpPaAIICHUsI IPOTOHOB, JEUTPOHOB M APYTUX YACTHUI[. ITa YACTh PabOTHI IO TEME HATIPSIMYIO
cBs3aHa ¢ co3nanneM komiuiekca NICA u oTpaboTKo# HOBOTO MOAXOJA K YIPABICHUIO MOJIIPU3ANNCH B PEKIME CIIHHOBON
Mpo3padyHOCTH. HECOMHEHHBIH HWHTEpeC TMPENCTaBIACT TakXkKe HCCICHOBAHHE BO3MOXXHOCTH TIOCTAHOBKH  HA
MOJIEpHU3UPOBAaHHOM HyKJI0TpoHE M Koiumalizepe SKCIEpUMEHTOB 10 m3MepeHno J/IM u HapymieHHs 9eTHOCTH. B pamkax
TEeMBI BBITOJIHAIOTCSA nBa mpoekTta: AJITIOM-2 n DSS. Bexercs moaAroToBka nmpoekTa M0 U3MEPSHHIO CITMHOBBIX 3P (PEKTOB B
HYKIIOH-IICPHOM PACCESHUHM C HCIOJIH30BAHUEM MOIBIDKHOW MOISIPU30BAHHOW MHUIICHH M MOJICPHHU3AINH CIIEKTPOMETpa
Hempra-Curma. HOBBIM TIPOEKTOM SBISETCS MOATOTOBKA CHCTEMATHYECKOTO M3YUYCHHS CITMHOBBIX 3(PQEKTOB B IpoIeccax
POKJEHUS CTPaHHBIX 0apMOHOB M BEKTOPHBIX ME30HOB B 3JIEMEHTAPHBIX PEAKIUAX U B XOJIOJHOMN TUIOTHOU SIEPHON MaTepuu
npu dHeprusx HykIoTpoHa ¢ MCIOBb30BaHHEM IIYYKOB MOJIIPU30BAHHBIX U HEMOJSAPU30BAHHBIX YACTHI[ HA (PUKCUPOBAHHOM
MHUIIEHH W MIAPOKOANEPTYPHOTO MAarHUTHOTO criekTpoMmeTpa. C yd4eToM HaJUuus MOJSPU30BAHHBIX MMyYKOB OYIyT MOJIYYEHbI
HOBBI€ DKCIEPUMEHTAIbHBIE JaHHBIE MO W3YYEHUIO MPOIECCOB MEPE3apsiKi B HYKIOH-SJEPHOM PACCEesTHHUH, TIO0 W3YYECHHUIO
CTPYKTYPBI 2- U 3-HYKJIOHHBIX KOPPEJIALUN B pEaKIUAX JeHTPOH-TIPOTOHHOTO YIPYTOTO pacCesHUS M pa3Bajia IeHTpoHa IMyTeM
M3MEpEeHUs] BEKTOPHON U TEH30PHBIX aHAIM3UPYIOMIUX CIIOCOOHOCTEN B 00JIACTH KOpa ASUTPOHA, a TAaKXKE JPYTHX MPOIECCOB,
BaXXHBIX U Pa3pabdOTKH TEOPETUICSCKUAX MOJETICH, OMMMCHIBAIONINX B3aUMOICHCTBHS MPOCTEHITNX SICPHBIX CHCTEM C YIETOM
peIATHBU3MA U BKJIaJja ME30HHOH M KBapK-TIFOOHHON KOMITOHEHT BO BHYTPEHHEE ABIDKCHIE KOHCTUTYIHTOB B HyKJIIOHAX.

IIpoekTsl MO TEMe:

HaumeHnoBanue npoekra PykoBoaurtenb npoekra udp npoexra
1. AJIIIOM-2 [MuckyHo H.M. 02-1-1097-1-2010/2027
3amecmumenu:
Tomazu-I'ycradccon E.
[yamxadu B.
uagua P.A.
2. DSS Jlagpirus B.IT. 02-1-1097-2-2010/2027
IIpoexTsl MO TEMe:
HaumeHoBaHue mpoexkTa PykoBoauTean mpoexkra Craryc
JlabopaTtopuss OTBeTCTBEHHBIE OT JabopaTopun
1. AJIIOM-2 MMuckynos H.M. Ha6op ¥ aHaH3 TAHHBIX
Jamecmumen: PasBurtue ycranoBku
Tomasu-I'ycradcecon E.
Mynaxadu B.
Iuuaaun P.A.

JI®BD bazses C.H., I'appumyk O.I1., dpyxunun A.A., Kupumios JI.A., Jlerocraesa K.C., JIuBanos A.H.,
Pyxosrtkun I1.A., CutHuk 1.M.
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Kparkasi anHOTanMs M HAy4YHOE 000CHOBAHHE:

B Hacrosmiee BpeMsi HEOOXO UMbl M3MEPEHHS aHATM3UPYIOIIUX CIIOCOOHOCTEH MPOTOHOB M HEUTPOHOB B paccestHuu Ha CH2,
CH u npyrux mumensx. Takne 1aHHble HEOOXOJUMBI ISl SKCIEPUMEHTOB, TPEOYIOIINX N3MEPEHHUS MOJISIPU3ALNU IPOTOHOB U
HEWTPOHOB B SIIEPHBIX peaknusax. Tarke KpaiHe HEOOXOAMMA ONTHMU3ALMS aJPOHHOHN MOJSIPIMETPUH M pacIiupeHne 0a3bl
JTAHHBIX 110 aHAJIU3HUPYIONMM CIIOCOOHOCTSIM Kak Ul MPOTOHOB, TaK M U1 HEHTPOHOB. DTO BO3MOXKHO TOJIbKO B [lyOHe, rae
JIOCTYIHBI TONAPU30BAHHBIC ITyYKH IIPOTOHOB W HEHTPOHOB IOJyJaEMBIMH IIOCPEACTBOM (pparMEeHTAMH yCKOPEHHBIX
MOJIIPU30BAHHBIX JCHTPOHOB.

OsxkugaeMble pe3yJIbTATHI 10 3aBePIIEHUH POEKTA:
HccnenoBanne aHanu3upyromeld crmocoOHOCTH B paccesHUW ITOJIIPU30BaHHBIX MPOTOHOB (TIpu umiyibscax 1o 7.5 [9B) n
HEeHTpoHOB (Ipu uMIynscax a0 6 I'9B) Ha nonusTUIeHe, Ha ycTaHoBKe AJITIOM-2.

O:xugaeMble pe3yJIbTATHI 0 MPOEKTY B TEKYIeM Toay:
3aBepIeHNe MOJCPHU3AINN YCTaHOBKH (HOBBIC NpelioBbIe KaMephl U HOBBIM MIMPOKOANIEPTYPHBIN aIpOHHBIA KAIIOPUMETD),
HadJaJo MPOBECHHS U3MEPEHUH Ha ITyYKax MMOJIIPH30BAHHBIX HYKIIOHOB.

2. DSS Janpirun B.I1. HaGop u aHanu3 1aHHbIX

Pa3zButue YCTaHOBKH

JI®BD Bonkos U.C., I'ypuun F0.B., Ucynos A.1O., Jluanos A.H., Jlagsiruna H.b., Jlerocraesa K.C., Pe3nukos C.I'.,
Tepexun A.A., Tumesckuit A.B., Uepnsix E.B.

JIAIT  JIeikacos I'.M.

Kpatkasi anHOTAlIA M1 HAYYHOE 000CHOBaHMeE:

W3ydenne cTpyKTypsl 2- ¥ 3-HYKJIOHHBIX KOPPELUN B peakiusaxX AEHTPOH-IPOTOHHOI'O YNPYTOro paccesHus M pacrnajaa
JIETPOHA IyTeM U3MEPEHUs] BEKTOPHOH M TEH30pPHBIX aHAJIM3HMPYIOIIUX CIIOCOOHOCTEH B 00JIACTH spa ACHTPOHA, a TaKKe
JIPYTUX TPOLIECCOB, BAXHBIX JUIS pa3pabOTKH TEOPETUUECKUX MOETIeH, ONUCHIBAIOLINX B3aUMO/ICHCTBHS MPOCTEHIIINX SIEPHBIX
CUCTEM C y4€TOM PEIATHBU3MA U BKJIaJa ME30OHHON U KBapK-TIIOOHHON KOMIIOHEHT BO BHYTPEHHEE JBIKEHHE KOHCTUTYIHTOB
B HYKJIOHAX.

OskugaeMble pe3yJibTAThI 110 3aBEPIICHUH IIPOEKTA:
W3mMepeHne CTPYKTypbl 2-X U 3-X HYKJIOHHBIX KOPPENSAIMH B pEeakuusAxX ACHTPOH-NIPOTOHHOTO YIPYTOrO pPACCesHUA U
0e3Me30HHOT0 pa3Baja JACHTPOHA B IKCIIEPUMEHTaX Ha BHyTpeHHeil Muinenn Hyknorpona.

W3MepeHne ceyeHHH M aHAIM3MPYIOUIMX CHOCOOHOCTEH TaHHBIX peakiuil. BhIMONHEHHE SKCIEpUMEHTOB IO YNPaBIICHHIO
CIMHAMU JIEUTPOHA U IPOTOHA Pa3BUTHE MOJISPUMETPUH HA BHYTpeHHeH muieHn HyknorpoHa.

HonyquI/Ie SKCIICPUMCHTAJIbHBIX JAHHBIX 10 MHOTI'OYAaCTUYHBIM KOPPEJIALUAM B AAPO-AACPHBIX BSaHMOHCﬁCTBHﬂX.

O:xunaeMblie pe3yJbTaThI 10 NPOEKTY B TEKYIIEM ro1y:

3aBeplicHUE aHaKM3a JaHHBIX 0 AHAJIU3HPYIOIIUM CIIOCOOHOCTAM Ay, Ay U Axx IEUTPOH-IIPOTOHHOTO YIIPYTOr'0 PacCesHUs
y yy

mpu ’Heprusx a0 1800 M»aB.

MopepHu3anus MoasipuMeTpa ISHTPOHOB U IPOTOHOB HAa BHYTpeHHEH Mumenn HykiorpoHa.

[TyGnmukanust MOMy4YeHHBIX Pe3yJbTaToOB IO HONSIPUMETPHH, 0 ACHTPOHHBIM aHAIM3UPYIOUIMM CIIOCOOHOCTSAM JICHTPOH-
MIPOTOHHOTO YIPYTOT0 paccesHUsl U MHOTOYaCTHYHBIM KOPPEISALUAM B SAPO-SASPHBIX B3aUMOICHCTBUSAX.

AKTHBHOCTH T€MbI:

HaumeHoBaHUHe aKTHBHOCTH PykoBoaurtenu Cpoxku peaausauuu
Jlabopatopuss  OTBETCTBEHHEIE OT J1a0OPATOPUHU Cratyc
1. Pa0oThI N0 pa3BUTHIO HHPPACTPYKTYPbI Byrenko A.B. 2025-2027

Y TeXHOJIOT U /ISl HCCJIel0BaHMit

o couHoBoii ¢usnke na Hykiaorpone Peanmzanus

U IPYrux KoMmiuiekcax. Pazpadorka,

CO3/1aHMe U Pa3BUTHE CUCTEM yIPaBJIeHUS

noJisipu3anueii ¥ NOJsIpUMETPHUH,

paccMOTpeHHe MOCTAHOBOK HOBBIX

IKCMEPUMEHTOB HA MOJSIPU30BAHHBIX

nyukax kommiexca HUKA

JIOBD  AsgepssiHoB A.B., 'anosin A.C., Kpusenkos /1.0., Kyssikun P.A., Kymukos M.B., Jlageirun B.I1., Jlerocraesa K.C.,

JIusanoB A.H., ITuckynos H.M., Pe3nuxos C.I"., CtpokoBckuii E.A., luaaun P.A., ®unaros FO.H.,
OumywkuH B.B.
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JISITT V3ukos 10.H.
JIAT Vxunackuii B.B.

KparTkasi anHHOTaUMs U HAYYHOe 000CHOBaHUe:

B03MOXXHOCTD TOJTy4eHHUS! ITyYKOB YCKOPEHHBIX MOJISIPU30BAaHHBIX MPOTOHOB B HykioTpoHne 03 3HAUNTEIBHBIX WHBECTHIIHH,
npoaeMoHcTpupoBaHHas B 2017 ., cranma 0cHOBO# i1 HHTeHCH(HUKAN paboT 1Mo crmmHOBO# nporpamme mpoekta NICA u, B
YaCTHOCTH, JJI Pa3BUTHUSI METOIOB MOJIAPUMETPUH, CO3IaHHUS HOBBIX METO0OB TOYHOTO YIPABJICHUS HAIIPABICHUEM BpaICHUS
MIPOTOHOB, AEHTPOHOB M JIPYTHX YacTHUIL. DTa 4acTh pabOTHI 0 TeMe HaNpsMyIo cBsizaHa ¢ co3gaHueM komiuiekca NICA u
0TpabOTKOM HOBOTO MOAXOZAA K YHPABICHUIO MOJISIpU3AlMEl B Pe)XMME CIHMHOBOI Mpo3pavyHOCTH. HecoMHEHHBINH HHTepec
IpeACTaBIsIeT TAaKKe MCCIEeJOBaHUE BO3MOXKHOCTH IIOCTAHOBKM Ha MOJAEpPHM3MpoBaHHOM HykioTpoHe u Koutalnepe
9KCIEPUMEHTOB 10 n3MepeHuto 3JIM u HapylIeHHst Y4eTHOCTH.

OskuaeMble pe3yJIbTAThl 110 3aBepLICHNH AKTHBHOCTH:
PazButne wmHGOpacTpyKTYpHl Ui MPOBENEHHS CIIMHOBBIX HCclenoBaHMi Ha komiuiekce Hyxmorpon-M/HUKA wu npyrux
yCTaHOBKaXx.

IloaroToBKa TEXHUYECKUX MPOCKTOB CUCTEM YIPABJICHUA CIIMHOM U MOJIAPUMETPUUA.

[TpoBenenue ananM3a BO3MOXHOCTH IIOCTAHOBKH HOBBIX SKCTIEPUMEHTOB € MOJISIPH30BaHHBIMH ITyYKaMH ITPOTOHOB M IEHTPOHOB
Ha komiuiekce NICA, B wactHocTH 1o noucky EDM.

OsknraeMsble pe3yJibTaThl 10 AKTHBHOCTH B TEKYIIEM IOy :
Co3naHue NPOEKTa pa3MENICHHs IEMEHTOB IOJSIPUMETPHM JUArHOCTUKM IyYKOB U YIIPaBICHMA MoOJsApH3alueil Ha
yuacTtke SPD kounbia komnaitnepa NICA

3aBeplieHre MOAEPHU3ALNH NoJsipuMeTpa B pokyce D3.

2. IloaroroBka NMpoeKTa IO H3MEePEeHHI0 IIunann P.A. 2025-2025
CIIUHOBBIX 3¢ (eKTOB B HYKJIOH-5/1IEPHOM Yeor 10.A. (JIAIT)
paccestHHM C HCTOJIb30BAHUEM ITonroroBka npoekra

MO/JEPHU3MPOBAHHON MOJABUKHOM
NOJISIPU30BAHHOI MHILIEHH

U yCOBEpPIIEHCTBOBAHHBIM
cnexkrtpomerpom Jleabra-Curma

JIOBD JluBanos A.H.
JSIT  baxano H.A., bopucos H.C.
JIH®  Yepuukon A.H.

Kpatkasi aHHOTAIMS M HAY4YHOE 000CHOBAHME:

IToxroToBka MmpoeKkTa MO M3MEPEHHIO CIIUHOBBIX I(PQEKTOB C HCIOIB30BAaHUEM MPOTOHHOI MOJAPH30BAHHONW MHILIEHH |
cnektpomerpa Jlenpra-Curma. [l sToi menu TpeOyeTcs MOJEPHH3AIMS MOJIIPH30BAHHON MHIIEHU C IENIBI0 CO3JaHUsA
MIOTIEPEYHOH MOJIAPHU3AIINH, a TAK)Ke BRIIOJHEHNS KOHCTPYKTOPCKUX paboT M0 CO3AaHMIO JETEKTOpa OKPYKESHUS MUIICHH.

OskuaeMble pe3yJabTAaThl N0 3aBePIIEHNN AKTHBHOCTH:
[TpoBenenue paboT MO CO3AAHUIO KATYIIEK ITOIIEPEYHON MOISIPHU3AIINN TTOJIIPU30BAHHOM ITPOTOHHON MHUIIICHH.

OsxkuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKYyLIeM roay:
IToxroToBka mpeAoKeHNs IKCIIEPUMEHTa 10 H3MEPEHHIO OJISIPU3AI[OHHBIX HAOII0IaeMBIX B HEHTPOH-IIPOTOHHOM YIPYTOM
paccesHUM.

3. TloaroroBka mpoeKTa Mo U3y4YeHHI0 Jlaneirun B.I1. 2025-2027
CIIMHOBBIX CBOMCTB CTPAHHBIX 0aAPHOHOB
M ME30HOB B X0JIOJHO¥ INIOTHOI AlepHOit IMoxroroBka npoexra
cpene

JI®OBD Amnapun A.A., JIsionr b.B., Henopesos E.B., ITantomkuna C.C., Knumanckwmii 11.11., [llanmos M.M.
JINT  Bowtumua H.H., Jlepenosckas O.B.
JIT®  Tepses O.B., Kesnaxos A.C., [Ipoxopos I'.10., Ucansikos A.H.

Kparkas anHoTanMs 1 Hay4HOe 000CHOBAHHE:
JlaHHBIE 11O POXKIESHUIO BEKTOPHBIX ME30HOB, MMONTydeHHbIE B pa3nuuHbiX peaknuax B BNL, KEK u GSI, moka3pIBaroT cuinbHOE
MIOTJIONIEHIE ME30HOB SIIEPHOM Cpeoi, a Takke M3MEHEHHEe WX Macc W ImupuH. HoBoW BakHOW HaOIrOmaeMoM SIBISETCS
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CIHMHOBAs! BEICTPOEHHOCTh BEKTOPHBIX ME30HOB U 3aBHCHUMOCTb €€ BEJIMUUHBI OT CBOMCTB IUIOTHOM Matepun. HM3mepeHHOe B
BNL Bo3pacranue BelIn4uH INI00aIbHOW MOISIPU3ALUH THIIEPOHOB IIPH YMEHBIIEHHH 3HEPTHU CTAJIKUBAIOLINXCS SIEP TaKKe
TpeOyeT NajbHEHIINX KCIEPUMEHTOB NpH SHeprusix Hykiorpona. Llenpio HOBOro MpoOeKTa SIBIAETCS CUCTEMAaTHYECKOe
N3y4YEeHUE CIIMHOBBIX (P (PEKTOB B POLIECCaX POXKICHUS CTPAHHBIX 0apHOHOB U BEKTOPHBIX ME30HOB B 3JIEMEHTAPHBIX PEaKIIUIX
U B XOJOIHOM IIOTHON saepHOM Marepuu Npu 3Hepruax HyknoTpoHa ¢ HCHONB30BaHHEM IYYKOB MOJISIPU30BAHHBIX U
HETIOJISIPU30BAaHHBIX YacTHUIl Ha (PUKCHPOBAHHOW MHIIEHH M MIMPOKOAIEPTYPHOTO MAarHUTHOTO CIIEKTPOMETPA.

OskuaeMble pe3yJIbTAThI 110 3aBePLICHUN AKTHBHOCTH:

Byner BemonneHo MonTte-Kapno MozmenupoBaHHe ¢ HCIOIB30BAaHWEM HECKOIBKHX TCHEPATOPOB COOBITHH Ui OCHOBHBIX
¢u3nYeCKnX MPOLECCOB B IHEPreTHUECKOM anamnazoHe HykmoTpoHa B KuHeMaTuke ¢ (DMKCHPOBAaHHOW MMIIEHBIO JUIS
Pa3IMYHBIX CTAJIKUBAIOIIUXCSA CUCTEM.

By,ueT TMOATOTOBJICH IIJIaH IO KOMITOHOBKE SKCIICPUMEHTA AC€TCKTOPHBIMU CUCTEMAMU, IPOBCACHA OLICHKA Ipe6yeM01>'I TOYHOCTH
perucTpanu CUrHajoB U BO3MOKHOCTH BbIACJICHUA (bPIBI/I‘{eCKOFO CHUTrHaJia OT (1)0Ha.

Bynyt mpoBeneHbI TecTOBBIE PabOTHI MO pa3pabOTKEe M CO3JAHUIO NEPCHEKTUBHBIX JETEKTOPOB W CHCTEM CUHTHIBAIOIICH
NIEKTPOHUKH IJISI HUX.

BynyT moaroroBieHsl MMCBMO O HAMEPEHUSX, KOHIENTYalbHBIH U TEXHUYECKUH MPOEKTHI SKCIIEPUMEHTa Ha (PUKCHPOBAHHOM
MHUIIIEHH Ha BBIBEJCHHBIX U BTOPUYHBIX My4kax HyKinoTpoHa, HanpaBiIeHHBIN Ha HCCIEJOBAHUE CBOMCTB XOJIOJHON OapHOHHON
MaTepuu, BKIII0Yasi CIIMHOBBIC U NOJISPU3aHOHHBIE () (EKTHI.

OskuaeMble pe3yJibTAThl 10 AKTHBHOCTH B TeKYyIeM roay:
Momre-Kapo MoienupoBaHye HyKJIOH-HYKJIOHHBIX U HYKJIOH-SA€PHBIX CTOJIKHOBCHNH NpH 3HEprusax HykioTpona, cpaBHEHHE
C CYLLECTBYIOIIMMU HKCIIEPUMEHTATIBHBIMU pe3yJbTaTaMy, nosyueHHbIMU panee B BNL, CERN u GSI.

[TpopaboTka KOHLENINY JETEKTOPa ISl peali3aliy IPeUI0KEeHHON SKCIIepUMEHTaNbHOI porpaMmsbl. [lonroroka nicekma o
HaMEpEeHUSX.

4. DJKcHepUMEHTHI O porpaMmme Muckynos H.M. 2025-2027
CTPEJIA Ha no1sipu30BaHHOM
Ny4Ke 1eHTPOHOB Habop naunbix

JI®BD bazpuie C.H., dpyxunaun A.A., Kupumos [.A., Cutauk U.M., llluaana P.A.

KpaTkasi anHoTaUMs U HAy4YHOe 000CHOBaHUe:
[TpoBeneHue SKCIEPUMEHTAIBHBIX PabOT M0 M3MEPEHUI0 PEaKlMM INepe3apsIKi Ha My4yKe MOJSPU30BAHHBIX AEHTPOHOB B
nuarna3oHe 3Hepruit HyknorpoHsa.

OsxkuaaeMble pe3yJibTAThI 10 3aBepIIEHNN AKTHBHOCTH:
[MpoBeneHue u3MepeHuiil Ha my4yKax MoJSIPU30BaHHBIX U HEMOJIAPU30BAHHBIX AEHTPOHOB B MHTEpBaje oT 3 1o 6 I'B/c.

O:xugaeMble Pe3yJIbTATHI 10 AKTUBHOCTH B TEKYIIEM TOIY:
IMoaroToBka sKCIepUMEHTaILHOU 30HKI B (hokyce D5 kanana BII-1 kopmyca 205.

5. Pacuersl NOJISIPU3aLIHOHHBIX Jykbsanos B.K. (JITD) 2025-2027
XapaKTePUCTHK MPOLeccoB

AHann3 JaHHBIX

JI®BD Hepycammmon A.I1., Jlageiruaa H.B.

Kparkasi anHOoTanNsA M HAy4YHOE 000CHOBAHHE:

Pa3paboTka TeopeTHdecknx Mojesel, ONMHCHIBAIOIINX CTPYKTYpPY JIETKHX siep M B3aMMOJEWUCTBHS NPOCTEHINNX SAEPHBIX
CUCTEM C YYETOM pCIATUBHU3MA MU BKJIaga HyKJ’[OH-MG?;OHHOﬁ u KB&pK-FJ’II—OOHHOﬁ KOMIIOHEHT BO BHYTPCHHEC ABHKCHUEC
KOHCTUTYOHTOB B HYKJIOHaX.

OskuaeMble pe3yJibTaThl 0 3aBEpLHICHUN AKTHBHOCTH:
OnucaHue YKCIIEPUMEHTAIbHBIX JaHHBIX 110 CEYCHHUSIM M MOJISIPU3ALMOHHBIM HAOIOAaeMbIM B PEAKIUSAX C YIaCTHEM JIETKHX
A7ep, B TOM YHCIIE U TTOJTyYeHHBIX Ha yCKOpHTeIbHOM Komiuiekce Hykmorpor/NICA.

OsxkugaeMble pe3yJIbTAThI 10 AKTUBHOCTH B TEKYIIeM roAy:

Onucanue OKCIICPUMCHTAJIbHBIX JAaHHBIX IT1O ,HGfITpOHHBIM AHAJIU3UPYIOIHUM CIIOCOOHOCTSIM ,HeﬁTpOH-HpOTOHHOFO yapyroro
paccesaHus 1npyu NpoMeEKYTOYHBIX SHEPIrUiIX
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Amnanuz OHEPIreTUYCCKOro IMOBCACHUS CCUYCHUS, TeHSOpHOﬁ aHanmI/Iponmeﬁ CIIOCOOHOCTH U KOB(i)(i)I/IIII/IeHTa nepeaauun
BeKTOpHOﬁ NnoJjiapusaluu oT Z[eﬁTpOHa K IPpOTOHY B ﬂeﬁTpOH-HpOTOHHOM paccessHuur Ha3ala IMpu SHCPIUAX HyKJ’IOTpOHa.

CoTpyaHu4YecTBO 10 TeMe:

Crpana win I'opoa
MeKIyHApPOAHAS
OopraHuszanust
Bonrapus Codus
Benukobpuranus I'nasro
Poccus Bbenropon
Mocxksa
Mocksa, Tpourik
PymbiHug Byxapecr
CroBakus Bparucnasa
Kununa
Komnie
CIIIA Anron
BuibsamcOypr
Hopdomnk
Heronopr-Heroc
VY36ekucran TamkeHT
Dpannus Opce
Cakie
IBerus VYimcana
Snonus Baxo
Xupocuma

HucruryT

UCTM
UofG
benly
HUII] KA1
OUAH

AU PAH
JIOGMII PUAH

INCDIE ICPE-CA

IP SAS
UNIZA
IEP SAS
UPJS

BNL

W&M

NSU

JLab

WD AH PY3

®TU HITO "®.-C." AH PY3
IPN Orsay

IRFU

TSL

RIKEN
Hiroshima Univ.
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Craryc

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI

CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIC pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

YyacTHUKH

Henes C.

Annang JIx.

Buykos U.E. + 3 uen.
Antonenko B.I'.
JIsBOB A.W. + 4 4en.
Tapaun I'.I".

T'ypesuu I''M.

Xatipernunos K.V.
+ 2 yen.

Jo6pun U. + 4 gen.
Kapauyxk 1O.-T.
Kinman 4. + 3 yen.
Snex M. + 2 gen.
ITactupuak b.
Maptuncka I'.
MymuHcku .
Vp6anu 1. + 1 uen.
O'Bbpuen D.
Ilepapucar 4.D.
ITynmkadu B.
Jxonc M.

Omnumos K. + 3 gen.
I'ymsamos K.T'.
Mapiuan JI.

Hropan XK.
Tomaszu-I'ycradcecon E.
Xoiicran b.
Okerpem 1O. + 3 gen.
Vecaka T.

Manyna M.

Harara IO.



02-1-1150-2025

(I)YHI[aMeHTaJILHBIe H NPUKJIAIHbIC HCCTICI0BAHUA B (]m3m<e
Ha My4YKax PeJIsATUBUCTCKUX YaCTHI

PykoBoauresib TeMbl: Bammun A.A.

YuacTBylOuUHe CTPAHbI U MEKIYHAPOIHbIC OPraHU3ALHU:
Apwmenus, benapycs, Benmukoopuranus, Poceus, Unnu.

H3yuyaemasi npodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIi:

B pamkax Tembl IDTaHUPYETCS pa3BUBaTh (pyHIaMEHTAIbHBIC U TPHUKJIATHBIC HATIPABICHIS SKCIIEPUMEHTAIBHBIX NCCIIETOBAHIA
Ha MyYKax PeNIITUBUCTCKUX YaCTHI[ Kak yckoputenbHoro komiuiekca NICA: B TecToBo#t 30He akcniepumenTa SPD (ycraHoBka
«MAPYCSl»), skcriepuMeHThl Ha TOJIOBHOW YacTH KaHaja BhIBoja ITydka u3 Hykmorpona mo dokyca F3, Tak m Ha mydkax
yckoputens anmekTponoB JIlnnak-200(800) HoBo#t komadopamuu FLAP (Fundamental & applied Linear Accelerator Physics
collaboration): u3yueHre MEXaHU3MOB 3JICKTPOMATHUTHBIX B3aUMOJICHCTBUN M HOBBIC MPUIOKEHUS, BKIIIOYAIONIUC CO3/TaHUC
HCTOYHHUKOB HeﬁTpOHOB, praBHﬂeMOﬁ TeHepaluru pa3jJnvHbIX BHJAOB JJICKTPOMArHUTHOIO H3JIYYCHUA PCIATUBUCTCKUMU
QJICKTPOHAMU, pa3pa60TKa HOBBIX MCTOJAOB AJHAIrHOCTUKHU ITYYKOB 3apsAiKCHHBIX 4YaCTHUL, TCECTUPOBAHUEC U KaHI/I6pOBKa
JIETEKTOPOB YaCTUL| U U3JIy4CHUN JJIs KOJUIAaHAEPHBIX U IPYTUX YCKOPUTENBHBIX 3KCIIEPUMEHTOB.

IIpoekT no reme:

HaumeHoBaHue nMpoeKTa PykoBoaurtenu npoexra HIndp npoekra
JlaGoparopust OTBETCTBEHHBIE OT J1aOOpaTOPUH Craryc
1. FLAP Banaun A.A. 02-1-1150-1-2025/2029
DyHIaMeHTATbHAS U NPUKJIATHAS Bamecmumens:
¢usnka ¢ ucnob30BaHUEM NYYKOB baeko Bur.B. Pa3paboTka u TeCTUPOBAHUE
PECJIATUBUCTCKHUX YCKOPEHHBIX 3JIEKTPOHOB CHUCTEM JJUATHOCTUKHU
Habop u aHanu3 qaHHBIX

JIOBD Anekcanmpos B.A., Acraxos B.U., banauna 2.I'., beno6opoaos A.B., biexo Bep.B., borocnosckuit JI.H.,
byrenko A.B., Bymmuna E.A., Knesnoga E.A., Ko6en B.B., Koposkun J[.C., Kyxapes B.A., Cadonos A.b.,
Crapukona C.1O., CymbaeB A.I1., Tposn FO.A., Xapstozos I1.P., UerBepuxor C.A., CkpbinHuK A.B.,
[ITabpatos B.T.

JIT  T'marones B.B., 'octkun M.U, Jdemun [.J1., Kemuyros A.C., Hoznpua M.A., ®eaopos A.H.
JIMT  Kysemuna E.K., [Tamkosa M. M., Cemamko B.C., Cemamxo C.B.

KpaTkasi anHoTALMSA U HAY4YHOE 000CHOBaHHe:

B pamkax mpoekTa IuraHupyeTcsl pa3BUBATh HAIIPaBICHUS HCCIIeNOBaHUN HOBo Komumabopamun FLAP (Fundamental & applied
Linear Accelerator Physics collaboration): u3yuenne MeXaHU3MOB 3JEKTPOMArHUTHBIX B3aMMOICHCTBHI W HOBBIC TIPUIIOKEHHUS,
BKJIFOUAIOIIME CO3/IJaHNE UCTOYHUKOB HEHTPOHOB, YIPABIISIEMON IeHEepaIlliK Pa3IMuHbIX BUIOB 3JEKTPOMArHUTHOTO W3JTy4eHHMSI,
BKJIIOUasi TUQPAKIMOHHOE YEPEHKOBCKOE W TepareploBoe M3idydeHus B auanasoHe or 1 mo 10 TT'u, pensTUBHCTCKUMH
ayeKTpoHaMH. Pa3paboTka HOBBIX METOIOB JMArHOCTHKH ITy4YKOB 3apsDKEHHBIX YaCTHL, TECTUPOBAHHE U KaJIMOPOBKA IETEKTOPOB
YaCTHIl ¥ M3JTy4YeHHUH /sl KOJUTAHIEPHBIX U JIPYTUX YCKOPHTENBHBIX KCIIEPUMEHTOB, BKIIIOYAsi CO3aHHE KalnOPOBAaHHBIX I10
BpPEMEHH MPOJIeTa My4YKOB BTOPUUHBIX HEHTPOHOB C SHEPTHSIMHU OT TEIJIOBbIX 10 20 M»1B.

O:xunaemble pe3yJibTAThI 110 3aBepPIIEHUH MPOEKTA:

OCHOBHBIMH TTI00aTTFHBIMU PE3YJIbTATAMU MPOEKTA CTAHYT CIEAYIOIINE:

— CO3J]aHH€ YHUKAJIbHOW HAay4YHO-UCCIIEOBATEIbCKON YCTAHOBKU ISl U3YUYEHUS MEXAaHU3MOB I€HEpaluU AJIEKTPOMArHUTHOIO
U3Iy4YeHUs B Auana3one MiauH BoiaH oT 1 MM (CBY nuamazon) mo 1 mM (y-H3IydYeHHE), peaU3yIOIIUXCs IPU B3aUMOICHCTBHA
IIy4YKOB PEJITUBUCTCKUX 3JIEKTPOHOB C BEIIECTBOM M BHEIIHUMU 3JIEKTPOMATHUTHBIMU HOJISIMU;

— pa3pa60TKa MNPUHIUIIUAIBHO HOBBIX TIIOAXOJ0OB K TICHCpAUWUU JJICKTPOMArHUTHOIO MU3JIYUCHUSA C YIPABIACMbIMU
XapaKTCpUCTUKAaMU Ha OCHOBE UCIIOJIb30BaAHUA MPIHIGHeﬁ, H3TrOTOBJICHHBIX W3 q)yHKHI/IOHaJ'IBHBIX MaTEpHajioB;

— pa3paboTKa HOBBIX Hepa3pyIIAIOIINX METOI0B JHATHOCTHKH ITyYKOB 3apsKEHHBIX YaCTHIL;

— pa3paboTKa, TECTUPOBAaHUE U KAJTHMOPOBKA AETEKTOPOB 3apsHKEHHBIX YACTUI] U M3IyUYeHHUH 11t akcriepuMenToB Ha SPD u MPD
NICA;

— pa,Z[I/IO6I/IOJ'IOFI/I‘I€CKI/IG HCCJIICA0OBAHUSA C ITYUYKaMH YCKOPCHHBIX 3JICKTPOHOB U BTOPHUYHBLIX Y-KBAHTOB U HeﬁTpOHOB;
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— pa3pa60T1<a UMITYJIbCHOT'O HMCTOYHUKA HeﬁTpOHOB C HU3BCCTHBIMU XAPAKTCPUCTUKAMU JIid I/ICCJ'[C,Z[OBaHI/II\/'I B obmactu
OKCTPpEMAJIbHBIX COCTOSIHUI BCIICCTB,

— OKCICPUMCHTEI 11O MMONUCKY I'MIIOTCTUYCCKUX YaCTHUILl 3a paMKaM CM.

OsxkugaeMble pe3yJIbTAThI 0 POEKTY B TEKYIEM roay:
Co3/1aHHe ¥ IyYKOBBIE UCTIBITAHUS JACTEKTOPOB YACTHUI] HA OCHOBE OBICTPBIX CIIMHTHILISATOPOB.

PCFI/ICTpaHI/IH ITuwn Tl H3JIYy4YCHHUA OT aKTUBHBIX MI/IIHeHeﬁ, 06J'Iy‘IeHHLIX IMy4YKaMU pEISITUBUCTCKUX 3JICKTPOHOB.
CO3,HaHI/I€ BPEMAIIPOJICTHOI'O CTCHAA AJI PErUCTpallui BTOPUYHBIX HeﬁT‘pOHOB.
HcneiTanus CIUHTUIIJIATOPOB Ha OCHOBE cTUIL0EHA AJid n - Y pa3acJICHus.

AKTHBHOCTH TE€MBbI:

HaumeHoBaHUe AKTHBHOCTH PykoBoaurenu Cpoxu peaauzanuu
JlaGopatopust  OTBETCTBEHHBIC OT JITAOOPATOPHH Cratyc
1. OG6paborka, oundpoBka, H aHAIHN3 Baaaun A.A. 2025-2027
¢uiabmoBoii MHpoOpMaL UK, 10JYyYEeHHOH Kaesnora E.A.
NPH NOMOLIH NY3bIPLKOBBIX KaMep AHaJH3 CTATHCTHKH

JI®BD Apakensa C.I'., banguna 3.1, benoboponos A.B., bemsie A.B., biieko Bep.B., bnexo Burt.B., borocnosckuit /I.H.,
Bymmvuna E.A., B.B., Koposkun [I.C., Kyxapes B.A., IlyxaeBa H.E., Porauesckuii O.B., CadoroB A.B.,
Tposin A.YO., Tposn FO.A., UetBepukos C.A.

JINT  Kyssemuna E.K., [Tamkosa M.M., Puxsuukuii B.C., Cemamko B.C., Cemamko C.B.

KparTkasi anHoTAUMsA U HAY4YHOe 000CHOBaHUe:
[ToronHeHne 0a3bpl AKCIIEPUMEHTAIBHBIX JAHHBIX B 00JACTH MHOXKCCTBEHHOTO POXKACHHS YacCTHI] B JUANla30HE SHEPTHH
1- 300 I'3B, nony4yeHHBIX B 3KCIEPUMEHTAX € My3bIPbKOBBIMHU KaMEpaMH.

AHaM3 3KCIIEpUMEHTAIBHBIX JaHHBIX, OJIyYSHHBIX B 00JaCTH IPOMEKYTOYHBIX SHEPTHI B PEIATUBUCTCKOI sinepHON (rsnke
Ha OCHOBE aBTOMOJEIBHOTO MOJAXOAa M NMPHUMEHEHHs CBOWCTB reoMeTpuu JloGaueBCKOro i ONMHCAHUS MHOXECTBEHHOTO
POXKICHUS YacTull.

Ilouck u HUCCICAOBAHNEC HOBBIX SBJICHUH B YCIIOBHUAX PETUCTPALAN «MATKHUX HPOLECCOB» POXACHUA YaCTULl C BBICOKUM
MPOCTPAHCTBEHHBIM U UMITYJIbCHBIM PA3PCIICHUEM, HCAOCTYITHBIM B COBPEMCHHBIX JJICKTPOHHBIX SKCIICPUMCHTAX.

OskuaeMble pe3yJabTAaThI N0 3aBePIIEHHN AKTHBHOCTH:

Co3nanue HeoOX0MMOTr0 000pYAOBaHUS ISl OLM(PPOBKH GHUIBMOBOI MH(OPMALIUH, ITOJYYEHHOH IIPH TOMOIIIHN MY3bIPbKOBBIX
KamMep M B JJIEKTPOHHBIX JKCIEPUMEHTaX C (UKCHPOBAHHBIMH MHUILICHSIMH B YCJIOBHUSX DPErHCTPALMM MHOKECTBEHHOTO
pokaeHus: yacTuil B nuamazoHe sHepruil 1-300 I'»3B. IloaroroBka ydeOHOI mporpaMmsbl IS CIIEHHUAIHMCTOB BBICIIECH
kBanudukanuu s npoekta NICA.

CpaBHEHHE pe3yNbTaTOB, IMONYYCHHBIX TPH IOMOIIM IY3BIPEKOBBIX KaMmep C pe3yibTaTaMHd MOJCIHPOBAaHUS Ha OCHOBE
COBpPEMEHHBIX Mojeseld. BripaboTka pekoMeHIaNni UIsl CTPATETUH SKCIIEPUMEHTAIBHBIX UCCICIOBAHUI HA YCKOPUTEIHFHOM
komiuiekce NICA.

[TyOnukanuu pe3yapTaToOB aHANN3a JAHHBIX, TOJYYSHHBIX TIPU MOMOIIHN ITy3bIPEKOBBIX KaMep.
OsxkuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKYyIleM I'Oy:
Co3yaHue 3J1eKTPOHHOW 0a3bl JaHHBIX, MOJTYyUYEHHBIX ITyTEM CKaHMPOBaHMUS (POTOIJICHOK U 00pabOTKH CTEPEOH300PaKECHUIA.

OpraHu3anus nporiecca COXpaHeHus: 1 00padoTKH MOTYyYEeHHBIX H300paXXeHH C UCTIONB30BaHUEM Ha 0a3e Bo3sMoxHocTeit JINT
OUsIN.

VrTouHneHue PE3YIAbTATOB, NMMOJTYUCHHBIX HA HpOHaHOBOﬁ HByXMCTpOBOﬁ u OHHOMCT‘pOBOﬁ BOHOpOI[HOﬁ KaMepax.

2. H3y4yeHue riay0oKonoanoOporoBbIX Banaun A.A. 2025-2027
NMPOLECCOB, NPUKJIAIHbIE Koposkun /I.C.
1 o0pa3oBaTeJbHbIe MPOrPaMMBbI Hsrotosienune
Ha ycTaHoBke «MAPYCSI» HaGop nanHbIX

JI®BD Apedres B.A., Adpanacser C.B., Acraxos B.U., basemer C.H., bannuna 3.1"., beno6oponos A.B.,
Bborocnosckuit JI.H., bieko Bep.B., biieko But.B., bepnes A.W., bymmuna E.A., Knesuosa E.A., Kyxapes B.A.,
CagonoB A.b., Crapuxosa C.10., Cym6aeB A.Il., Tposu F0.A., YerBepuxos C.A., Xapsro3os I1.P.
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JINT  KopeunskoB B.B., Ky3smuna E.K., [Tamkosa M.M., Cemamixo B.C., Cemamko C.B.
JIT® boumapenko C.I.
JII  ®enopos A.H.

KpaTkas anHOTAIUS M HAy4YHOE 000CHOBAHHE:
DKCIepUMEHTAJIbHBIE VCCIICIOBAHUS TTyOOKONOINOPOTOBEIX M KYMYJISITHBHBIX pPEaKIWi Ha BBIBEACHHBIX ITy4Kax
Hyxuorpona- H (tectoBas 3ona SPD, ycraHoBKa « MAPYCS»).

HpOBeﬂeHI/Ie KOppEIIMUOHHBIX 3KCIIEPHUMCHTOB C peFHCTpaHHeﬁ TpynIl 4acTull B KOHCYHOM COCTOSHHUHU, OAHA U3 KOTOPBIX
KyMYJIATUBHAas. WUccnenoBanus B HpeﬂKyMyJ'IHTHBHOﬁ u KyMyJ'ISITPIBHOfI obmactsax ¢ BBIBCICHHBIMU TOJSIPU30BAaHHBIMHA
IMy4YKaMu.

OskuaeMble pe3yJbTATh 110 3aBePLICHUN AKTHBHOCTH

HoBele sKcTIepUMEHTAIbHBIE JaHHBIE 10 A-3aBHCHMOCTSIM PEIKUX MOATIOPOTOBBIX M KyMYJIITUBHBIX IPOLIECCOB 00pa30BaHUS
ITHOHOB, KAOHOB U JIETKHUX SIICP B 3aBUCHMOCTH OT THIIA W SHEPTUH HAJCTAIOIINX SAEP, UMILyJIbCA U YIJIa PETUCTPHPYEMbIX
JaCTHIL.

HoBas MonepHU3MpOBaHHAs yCTaHOBKA, JONOJIHEHHAs NETEKTOPAMHU JJIS UCCIENOBAaHUS KOPPEISALUOHHBIX 3KCIIEPUMEHTOB:
MHOT'OKaHaJIbHbII TaMMa- CIIEKTPOMETP, AETEKTOP MHO>KECTBEHHOCTH, HEUTPOHHBIN AETEKTOP.

O:xunaemble pe3yJbTaThI 10 AKTUBHOCTH B TEKYIIEM rOay:
BBoJ B 3KCIUTyaTaIMIO MOJEPHU3UPOBAHHOTO MarHUTO-ONTUYECKOTO KaHana yctaHoBKU « MAPYCSl».

PexoHCTpYKIHS SKCTIEpUMEHTAILHOW 30HBI KaHaa-crieKTpomerpa B oxyce F4.

Co31aHre HOBOI CUCTEMBI cOOpa TaHHBIX YCTAaHOBKH.

BBoJ B 3kCcIulyaTaluio TpEKOBBIX JETEKTOPOB.

Pa3zpaboTka 1 co3ganue HEHTPOHHOTO JETEKTOpA.

HcnpiTanne 4epeHKOBCKOTO IETEKTOPA.

TecTupoBaHUE NPOTOTUIIOB JETEKTOPOB JUIs 3KcniepumenTa SPD.

IIponomxeHue 3KCIEpUMEHTOB Ha BbIBeIEHHBIX Iyukax Hyxknorpona-H ¢ makcumaiibHO BO3MOKHON MHTEHCHUBHOCTHIO.
PasBuTHE IpOrpaMM MOAETHPOBAHKS U 00OPAOOTKH SKCIICPUMEHTATBHBIX TaHHBIX.

3. HeiliTponnasi pe3oHaHCHAst Banaun A.A. 2025-2027
CNEKTPOCKOMUS IIBenoB B.H.

M3rorosienue
Hab6op nanubix

JIOBD  AcraxoB B.M., bannuna 3.1"., beno6oponos A.B., borocnosckwuit [I.H., bymmuna E.A., bneko But.B.,
breko Bep.B., Knesuosa E.A., Koposkun /I.C., Kyxapes B.A., CadonoB A.b., Cymbaes A.Il., Tposu A.1O.,
Tposu H0.A., YerBepuko C.A., Xapsro3os I1.P.

JIH® Pe6posa H.B.
JIUT Cemamxo C.B.

Kpatkasi aHHOTAIMSA M HAY4YHOE 000CHOBAHHE:

OKcIepUMEHTaIbHOE HCCIIEIOBAaHWE METOJI0B PETHCTPAllM M H3MEPEHHs HEWTPOHHBIX PE30HAHCOB NPU IMPOXOKICHUU
W3TY4YEHNs, TCHEPHPYEMOro HEWTPOHHBIM HCTOYHHKOM, Yepe3 pa3in4Hble Marepuaisl. HeWTpoHHas pe3oHaHCHAas
CHEKTPOCKOIHS U pagrorpadus Ui U3yUSHHUS CBOWCTB MAaTEPHAIOB B SKCTPEMAIBHBIX COCTOSTHHAX.

Pa3BuTHe W WCCleOBaHWE METOJOB HEPa3pyLIAIONIeT0 KOHTPOJS H3NEIWH W MaTepUalioB C IOMOIIBI0 TEIJIOBBIX M
SMUTETUIOBBIX HEUTPOHOB.

B pamkax pa3paboTKu METOIOB HEHTPOHHOH TOMOrpaduy B PEKHMME pPEalbHOrO BPEMEHM Ha TEIUIOBBIX M PE30HAHCHBIX
HeliTpoHax OyzaeT pa3pabaThIBaThCA ACTEKTOP HEHTPOHHBIX M300paXKeHUI ¢ BBICOKHM IPOCTpaHCTBEHHBIM (20-50 MxM) u
BpeMeHHBIM (50-100 HC) pa3pemeHHeM, YTO MO3BOJUT HCCIIEAOBATh MIMPOKHN CIIEKTP OBICTPOMPOTEKAIONINX MPOIECCOB B
obmacTé (DU3MKKM 3KCTPEMAaJbHBIX COCTOSHHWH BEIIECTBA M MaTepHAJIOBENCHHSA. MeETOJ MO3BOIMT ONPEAETATh (U3UKO-
XAMHUYECKHH COCTaB MAIIMHOCTPOUTEIBHBIX MAaTEPHANIOB, Ta30BBIX MOJIOCTEH B CTPYKType KOHCTPYKIIMOHHBIX MaTEPHAJIOB C
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BBICOKOII aTOMHO# Maccoil. [[pyroe BaskHOE INPEUMYILECTBO HEHTPOHHOW paauorpaguum — BO3MOXKHOCTb BH3yaJIHM3aLMH
BOJIOPOOCOAEPIKAIIUX BELIECTB, HAXOASIIUXCS B METAIIMUECKON MaTpHLIE.

O)KI/I}IaeMI)le PeE3yJbTATHI 110 3AaBEPHICHUMN AKTUBHOCTH:
HpaKTI/I‘{eCKaH pcajinsanyd METOJla HEpa3spylmaromero n3MEpCHus mapaMeTpoB MaTepruaioB B SKCTPEMAJIbHBIX COCTOAHUAX.
HpaKTI/I‘{eCKaH peansanysd METOJJa HEPA3PYIIAIOUIECTO UCCICA0OBAHNA KOMIIO3UIITUOHHBIX MAaTEPUAIOB.

HccaegoBanrne BO3MOKHOCTH pa3pa60TKH CI1a00TOYHBIX 3JICMEHTOB IHMTAHHS HA OCHOBE pacmaga HeCTaOMIbHBIX HU30TOIIOB,
TI0JTy9a€MbIX C TOMOIIBIO HeﬁTpOHHOFO HCTOYHHKA.

OskuiaeMble pe3yJibTAThl 10 AKTHBHOCTH B TEKYIleM rojy:
YncneHHOE 1 SKCTIEPUMEHTAIBHOE ONPEICTICHUE ONTHMAIBHBIX XapaKTEPHCTHK HCTOYHHKA HEWTPOHOB.

3KCHepI/IMeHTaHLHOC OIPCACIICHUC ONTUMAaJIbLHOMN KOH(l)I/IpraIlI/II/I TOCTAHOBKHU SKCIICPUMCEHTA JJId obecneueHus HeO6XO,Z[I/IMOﬁ
TOYHOCTH U3MCPCHUA.

CoBepIICHCTBOBAaHNE METOANK PETUCTPALIMH TAPaMETPOB HEHTPOHHBIX PE30HAHCOB.

W3mepeHne 3KCIIEPUMEHTAIBHBIX CHEKTPOB HEHTPOHOB OT Pa3MYHBIX MATEPHATIOB, OONYyYEHHBIX IyYKaMH YCKOPEHHBIX
3JIEKTPOHOB.

CoTpyaHuuecTBO 110 TeMe:

Crpana uwin TI'opoxn HucruryT Crartyc YuyacTHUKH

MesKAYHAPOAHAs

opraHmu3anus

ApmeHust EpeBan EI'Y Cornamienue ABetucsiH A.
Anosa JL.
ApakensH B.
ApyTionsiH P.M.
BanaGeksH A.
Bapxynapsu P.
T'arunsn C.

XoBxaHucsH B.
XoBxanucsH I'.
UIIIId HAH PA Cornanienue Barpacapsan .
I'puropsn JI.
Kotansn B.
Kouapsu B.P.
Mkprusin A.T.
MosgcucsH A.
Caxapss A.
XapyTyHsH X.
XayatpsiH X.
[MaxBepasH A.
Bbenapychb MuHck HUU A1l by Cornamienue Anunmenko C.
Bapeuuesckuii B.I'.
Barpakos K.I'.
Baxnganosa A.
Bonsinen H.
I'punesny A.B.
I'ypukosuu A.
Hemunenko M.
Kymnarosa T.A.
Jlobko A.
Maxkcumenko C.A.
Momnuanos II.
ITagnyOckas A.

PoBba A.
Tuxomupos B.B.

152



Benukobpuranus Jlonnon

Poccus benropon

BnagukaBkas

T'aTunna

HyO6Ha

MockBa

Cankr-IletepOypr
Capos

Tomck

Yunu CaHTBATO

JAI@RHUL

benl'y

Opanau Bakyym
BTC "bacnux"

HUIL KU I[TUAD

HIIA "Omera"
UODTII

Mapadon

MHPOA

OUAH

CII6I'IryY
POALI-BHNND®

TITY

UNAB CTEPP
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CornaleHue

CoBMecTHBIC PabOTHI
Cornamenne

CornamreHue
CornamreHue
CoBMecTHBIC PabOTHI
CornamieHue

CornaieHue
CornaieHue

CornameHue

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CornaieHue

CoBMmecTHBIE pabOTHI

Kaparaes I1.B.
®enopos K.
Ky6ankun A.C.
ApxanoB U.
Tunen M.O.
Kapnosckas E.A.
Kupnanos E.I1O.
Kupnanosa E.1O.
Kumun N.A.
Kienun A.
Ky6ankun 10.C.
Ky6anxkun 10.C.
®upcos I.I.
Kynos C.K.
Camkanamsum .17,
3eneHoBa A.
Kysuenosa E.
Kum B.

Jlyzanos B.A.
babun B.U.
T'azuzoB .M.
CwmupHoB A.A.
Boponynuu A.B.
Kpossixos 10.B.
PyGanosuy 1. A.
YemypHoB A.C.
[Tamapun A.D.
PeoxkoB MLA.
Kapnos M.A.
Kum B.

bazapos 10.b.
T'opneer A 1O.
Kopotkos M.C.
CratinioBa E.M.
Xpuctenko A.A.
BynaBckas A.
Byxkomnos A.
I'puropsena A.
TToreutuneia A.I1.
Cryuebpos C.I'.
Toxraranosa M.
Yepenennuxos fO.
Illeenes M.
[IxuToB /.
3amopa-Caa [I.
Kynemos C.B.



HeiirpunHas ¢puzuka u acrpopusuka

02-2-1099-2010

N3yyeHue HEUTPUHHBIX OCHMJLIISIIMIA
U acTpopu3nyecKue UCCae10BAHNSA

PykoBoaurenn remsl: Haywmos /I.B.
OmpreBckuit AT

YyacTByolIHe CTPAHbI H MEKIYHAPOIHbIE OPraHU3aIuM:
I'epmanns, Utanus, Kurait, Poccus, Pymemans, CIHIA, Cnosakus, Typrus, @panmmst, Yexus, [lsetinapus, AmoHmus.

H3yuaemas npodjemMa U OCHOBHasI LieJIb HCCIIeJOBAHUIA:

W3mepeHue napamMeTpoB HEUTPUHHBIX OCLUMIUISILMHM U APYTUX CBOMCTB HEHTPHUHO B DKCIIEPUMEHTAX PA3HOIO THUIIA, a TAKXKE
acTpoU3MYECKUe UCCIEIOBAaHUS B HA3EMHBIX M KOCMHYECKUX dKCHEepUMeHTaX. [ 7100anbHbIil aHannu3 NaHHBIX HEHTPHUHHBIX
IKCIIEPUMEHTOB, pa3pabOTKa SKCIEPUMEHTOB U CO3[[aHHEe YCTAHOBOK HOBOTO THIIA.

IIpoekTsl 110 TEMeE:

HaunmeHoBaHue nMpoeKTa PykoBoanTenu npoekra HIn¢gp npoekra
1. JUNO Haywmos /I.B. 02-2-1099-1-2009/2026
3amecmumenu:
Andumos H.B.
T'onuyap M.O.
2. NOvVA/DUNE OmnpmeBckuii AT 02-2-1099-2-2015/2026
Bamecmumenu:
Aundumos H.B.
Camotinos O.b.
3. TAIGA Bopoaun A H. 02-2-1099-3-2015/2026
IIpoexTni:
HaumeHoBaHue npoekTa PykoBoauTtenu npoexra Craryc
JlabopaTtopuss OTBETCTBEHHBIE OT JIAOOPATOPHH
1. JUNO Haymos /I.B. Peammsarus
Ramecmumenu:
An¢pumon H.B.
I'onuap M.O.

JIAIT  Awntomkun A.U., Antomkuna T.A., becconos H.C., bukremeposa C.B., bonbmakosa A.E., l'opuymkus F0.A.,
I'pomos B.O., I'pomoB M.B., Imurpuesckuii C.I'., Homkuko [I.A., 3aBaackuii B., Kopabnes /I.E.,
Kpacnomnepor A.B., Ky3uenosa K.1., Haymosa E.A., Hemuenok U.b., OnbmeBckuit A.I'., Peibnukos A.B.,
Canosckuit A.b., Cemtonun A.C., CmupaoB O.10., Coxonos C.A., Cotauxos A.Il., ®enocees [1.B., Yanwimes B.B.,
YerBepuxoB A.B., Uykanos A.B., Illapos B.H.

JIAT banamos H.A., Kyrosckuit H.A.
JITD Herensnuk H.C.
JI®BD  Acraxos B.U., lllyros B.b.

Kparkas anHoTanus u HaydyHoe 000CHOBaHMe:
W3mepenne wmepapxuu MacC HEUTPUHO B PEaKTOPHOM OKCIIEPUMEHTEe C JIMHHOW 0Oa3oil. [IpenmsmoHHOE omnpeneneHue
apaMeTpoB HEUTPUHHBIX OcHMLIALNHN. M3yueHne OTOKOB HEHTPUHO OT pa3IMYHbIX UCTOYHUKOB: COJIHEUHBIX, F'€0 U JPYTUX.

OsxkugaeMble pe3yJibTAThI 10 3aBePIICHNH IPOEKTA:

OnpezneneHne MOpsSAKa MacC HEWTPUHO C TOYHOCTBIO > ~3 CHIMa, NPEIU3HOHHOE H3MEPEHHE CIIEKTpa PEaKTOPHBIX
AHTHHEHTPUHO, OMCK CTEPUIIBHBIX HEUHTPUHHBIX COCTOSHUH, N3MEPEHHE IOTOKOB COJTHEYHBIX W T€OHEUTPHHO.
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O:xunaemMble pe3yJbTaThI 110 IPOEKTY B TEKYyIIeM roay:

3aBepiieHue MOHTaxa M 3amyck yctanoBku JUNO, mpoBeneHue KaJIuOpPOBOK JeTeKTOpOB. [loyyueHue MepBBIX IaHHBIX U
MPOBEpKa HAa HUX Pa3pa0OTaHHBIX aITOPUTMOB aHAIW3a. 3aMyCK JICTCKTOPHBIX CUCTeM ycTaHOBKH TAOQO, HacTpoiika CUCTEMBI
KaJTHOPOBOK JETEKTOpa U MpHeMa TaHHBIX.

2. NOvA/DUNE? OubmeBckuii AT,

Peanusanus
3amecmumenu:

An¢pumos H.B.
Camoiinos O.B.

JAIT  Anromkun A.U., bBonpmakosa A.E., Bacuna C.I'., I'pomos B.O., IBanoBa A.Jl., Kamutkuaa A.U., Kimmmos O.J1,
Koxyxkanos B.A., Konynaesa JI.J., Kpecno U.E., Ky3ueuosa K.H., Jlenckuii I1.11., Mopososa A.Jl., I1aBinos A.B.,
Pri6uukoB A.B., Cemonnn A.C., Cokonos C.A., CotaukoB A.Il., CrenanoBa A.B., ®enocees /1.B., Uansimies B.B.,
YersepukoB A.B., Uykanos A.B., Illapos B.U., Hlemyxos A.C., Hlxupmanos /1.C.

JIT® Kakopun N.A., Ky3smun K.C., MatBees B.A., Haymor B.A.
JIMT  bamamos H.A., bapanos A.B., [lon6ounos A.T'., Ky3nenos E.A., KytoBckuit H.A.

JIOBD Enuk T.JI., Mosuaun C.A., baitrapames ., Canamatun K.P., Myxamemxkanos E., Kexenumze I'.J1., Kosanes 10.C.,
KonecnukoB A.O., BacunseBa E.B., Azopckuii H.U., bBaytun B.B., Kambap bl.

KpaTkasi aHHOTanMs U HAY4YHOe 000CHOBaHUeE:
WsmepeHne wepapxuu Macc HeWrpuHo, HapymeHus CP-ueTHocTH W IpyruxX MapaMeTpoB OCIHWUBINUN HEHTPUHO B
YCKOPHUTEIBHBIX IKCIIEPHUMEHTaX C [UIMHHOM 0a30ii. [Torck HOBBIX YaCTHII M SK30THUECKUX PEAKINH.

O:xunaemble pe3yJibTAThI 110 3aBePIIEHUH MPOEKTA:

OmnpeneneHne MOpsAKa MacC HEUTPUHO W TapamMeTpa HapyIIeHus JIeNTOHHOH CP-4eTHOCTH B YCKOPUTEIHHBIX SKCIICPUMEHTAX
¢ AMMHHOHW 0a3oi. [oOanpHBIM aHaNMW3 JaHHBIX HEWTPHHHBIX SKCIEPUMEHTOB, pa3padOTKa JKCIEPHIMEHTOB W CO3JaHHE
YCTaHOBOK HOBOTO TuMA. [ToMCK HOBBIX YacCTHII ¥ SK30THUECKUX PEeaKInii.

O:xunaemble pe3yJibTAThI 110 POEKTY B TEKYIIEM roy:

AHanmu3 TaHHBIX cOOBITHI 3kcniepuMeHTa NOVA, BKITIOYas S9K30THYECKHE peaKIMK B u3MepeHune uepapxun macc u CP (B Tom
YrcIIe B Pe3yJIbTaTe COBMECTHOTO aHAIN3a Pa3HBIX SKCIIEpUMEHTOB). [IpoBeieHre METOOMYESCKIX HCCIeJOBaHUH U pa3paboTka
ANEKTPOHUKH CYUTHIBAHUS IETEKTOPOB.

3. TAIGA bopoaun A.H. Peanuzanus

JAIT  Beswsseixos [1.A., biimaoB A.B., I'pebentok B.M., I'purrok A.A., Kaparam X., Jlapoa M.B., [Topoxosoii C.1O.,
Ilan A., CagoBckuii A.b., lllatikoBckuii A.B., Illonran E.

JIH®  Poros A./.
JI®BD T'op6ynos H.B.
JINT  Carprmes U.

Kpatkasi anHOTAIMSA M HAY4YHOE 000CHOBAHHE:

HUccnenoBanne TamMMa-u3JIydeHHs M 3apSUKEHHBIX KOCMHYECKHX JIydeld B nmamasone osHepruit 10—10!%3B meromom
PETUCTpAINH YEPEHKOBCKOTO M3ITyUeHHS OT UTMPOKHUX aTMochepHbIX uBHEH (IIIAJI): u3yueHne BBICOKOHEPTeTHUECKOTO Kpast
CHEKTpa ApUalIINX TalaKTHYeCKUX M BHETAJAKTHYECKUX HCTOYHUKOB TaMMa-H3JIydeHHUs, TIOUCK TaTaKTHIECKUX MIBATPOHOB,
MpUMEHEHNE HOBOTO THOPHIHOTO TOAXOMa Ui M3y4eHHs MaccoBoro coctaBa KJI B muamazone 10'4-10'7 5B, H3y4YeHUe
aamnzotponuu KJI B obnactu suepruii 100 — 3000 THB.

O:xumaeMble pe3yJbTaThl 10 3aBepPIIEHHH MPOEKTa:

HccnenoBanue sHEPreTHUECKOro CreKTpa raMMa-KBaHTOB OT FJIAKTUYECKUX UCTOUYHUKOB U TIOUCK HOBBIX UICTOYHUKOB raMMa-
KBaHTOB. MOHUTOPHHT IMOTOKA TaMMa-KBAaHTOB OT OJIM3KUX BHETraJaKTHYCCKUX UCTOUYHUKOB. [lorck ramma-kBanToB T3B-HOrO
JlMana3zoHa OT raMMa-BCIUIECKOB M raMMa-KBaHTOB, CKOPPEJIMPOBAHHBIX C HEUTPUHO BBICOKMX dHepruil. [lonck kocMuueckux
YCKOpHTEJEH, B KOTOPBIX MPOTOHBI YcKopsitoTest 1o sHepruit 100 — 3000 TaB. UccnenoBanue MaccoBoro cocraBa KOCMUYECKHX
Jy4el B 00JIACTH Mepexoa OT TaJaKTHYCCKHUX K BHETAIAKTUICCKUM JTydaM.

2 Yuacrue B sxcrepumente DUNE BpeMeHHO HPHOCTAHOBJIEHO [0 JaIbHEHIIEro YBeIOMICHHUS.
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OsxuaeMble pe3yJibTaThl 0 NPOEKTY B TEKYIEM TOy:

Janbueiimuii  HaO0Op W aHauW3 JAHHBIX JUISi  BOCCTAHOBJIEHHS  CIIEKTpAa TaMMa-KBaHTOB OT  TaJaKTHYECKHX
HCTOYHHMKOB. BBeieHe B CTPO# 5-r0 Y4epeHKOBCKOTO TENIECKOIMa, pa3paboTka U MOJArOTOBKA K paboTe HOBBIX YEPEHKOBCKUX
JIETEKTOPOB.

AKTHBHOCTH T€MbI:

HauMeHoBaHNEe aKTHBHOCTH PykoBogurenn Cpoku peanu3anun
Jlabopatopuss  OTBETCTBEHHBIE OT JlabopaTopun Craryc
1. OxcnepumenTsl NA6S / DsTau u FASER I'opaymkun FO.A. 2024-2026
Hab6op n 06paboTka JaHHBIX
JIATT Bacuna C.I'., Imutpuesckuii C.I'., Munoit M., Cagosckuit A.b., Coraukos A.Il.

KpaTkasi anHHOTanMs U HAY4YHOEe 000CHOBaHUeE:
UccrnenoBanme cBoiictB HeirpmHo Ha LHC. TloMCK HOBBIX JONTOXHBYIIMX YAaCTHIl: TEMHBIX (DOTOHOB W aKCHOHOB.
HccnenoBanue npouecca poxAECHUS Tay-HEUTPUHO B IPOTOH-SACPHBIX B3aUMOACUCTBUSX.

OskuiaeMble pe3yJbTATh N0 3aBePIIEHNN AKTHBHOCTH
W3mepeHue ceueHus B3aMMOIEHCTBHS BCeX THIOB HEeWTpuHO B auamnazoHe sHepruil LHC. Onpenenenue orpaHndyeHuil Ha

poxaenue sk3otuueckux yactul Ha LHC. M3mepenue ceuenus poxxaeHus tay-HedTpuHo B pW-B3aumozeiicteusx Ha CERN
SPS.

OsxuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKYyIIeM roay:

Peructparus anekTpoHHBIX HeWTpuHO, pokaeHHBIX Ha LHC. IlepBast oueHka cedeHHS B3aMMOACHCTBHS AJICKTPOHHBIX U
MIOOHHBIX HeWTpuHO B TaB-HOM nuanazone sHepruil. [lonyueHne orpaHn4eHH Ha POXKACHHE TEMHBIX (JOTOHOB U aKCHOHOB
Ha koynaitaepe. [lonydyeHue pe3ynbTaToB HCCIEN0BAHUS IPOTOH-IAEPHBIX B3auMoaeicTBuUil B NAGS.

2. DkcnepuMeHT Borexino/DarkSide

Cmupsos O.10. 2024-2026

O6paboTKa TaHHBIX

JAIT  Bummnesa A.B., I'pomoB M.B., Kopabnes [I.B., JIsraaruna O.E., CamoiinoB O.b., Cotauko A.I1., Hlenryxos A.C.

Kpatkasi aHHOTAIMSA M HAY4YHOE 000CHOBAHHE:

3aBeplieHHe aHAW3a YHHUKAIbHBIX JaHHBIX jerekTopa bopexcuHo. ITouck dactui] TEMHON Marepuu B IKCHEPHUMEHTE
DarkSide- 20k.

O:xugaeMsble pe3yJIbTAThI M0 3aBEPIIEHNN AKTHUBHOCTH
[MomyueHre HOBBIX OTpaHWYCHHWH HAa pPEIKHE TIPOLECCHl M HECTaHIAPTHBIC B3aMMOJCHCTBHS HEUTPHHO 10 JaHHBIM
Borexino. [Touck gactum WIMP ¢ 9yBCTBUTENBHOCTEIO, Ha JIBa MTOPSAKA MPEBHIMIAIONIECH COBPEMEHHBIC TIPEICIIHI.

OsxkuaaeMble pe3yJIbTATHI 10 AKTUBHOCTH B TeKYyLIeM roay:

[TosydeHne HOBBIX OrpaHMYeHUi Ha (QQPEKTUBHBIM MATHUTHBIM MOMEHT COJIHEUHBIX HEHTPHMHO U OTPaHMYCHUI Ha BKIA]
HECTAaHAAPTHBIX B3aMMOJICHCTBUI HEHTPUHO MO JaHHBIM Borexino. ITogydeHne HOBBIX MpeesoB Ha BpeMs *KU3HM aproHa-36
10 OTHOLICHMIO K BoHOMY K-3axBaTy.

CoTpyaHuuecTBO 10 TeMe:

Ctpana win TI'opox HHcTuTyT Craryc YuacTHUKH

MesKAYHAPOAHASA

OpraHmu3anus

I'epmanus AxeH RWTH CoBmecTHBIE paOOTHI Mrams A. + 5 gen.
TamOGypr VYH-T CoBMmecTHBIE PaOOTHI Xarres K. + 3 gen.

Uranus Munan UNIMI CoBMecTHBIE PabOTHI Panyuum J[x.

®opMo30B A.

CanepHo INFN CoBMecTHBIE pabOTHI bozza K. + 3 uen.

Kurait Ilexun IHEP CAS CoBMecTHBIE pabOTHI Ban U. + 10 uen.

Poccus Hpkytck ury CoBMmecTHBIE PaOOTHI Bynnes H.A. + 3 gen.
Mocksa HUUAD® MI'y CoBMecTHBIE PabOTHI YenypHos A.C.
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Pymbinus
CrnoBakus
CIIA

Typuus
Opannus
Yexusa

[IBeiinapus

SIlnmoHus

Mbrypene
Bbparucnasa
baraBus
Munnanamnonuc
Kembpumx, MA
Komymb6us, SC
AHkapa
Ctpacoypr
IIpara

bepn
Haros

Toxuno
dykyoka

ISS

CU
Fermilab
IUPUI

Harvard Univ.

UofSC
METU
CRN
CU

Uni Bern

Nagoya Univ.

Toho Univ.

Kyushu Univ.
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CoBMecTHBIC PabOTHI
CoBMecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIEC PabOTHI

Oupy E.

IumkoBur @. + 4 gen.
Kymnep Jx. + 3 yen.
Mecoep M. + 2 gen.
Oenpaman I + 1 ver.
ITertu P. + 1 ven.
I'ynnep M. + 4 gen.
Hpaxoc M. + 2 ger.
Bpoben B. + 3 gem.
Jleiituep P.

Bebep M.

Kpecno U.

Caro V.

HIu6ys C. + 2 gen.
Apura T.



02-2-1144-2021

ITouck HOBOM (PU3MKHU B JIEITOHHOM CEKTOpE

PykoBoaurennb TeMbl: Mamanaunze 3.

YuacTByolHe CTPAHBI U MeKITYHAPOIAHbIE OPraHU3ALMH:

Benapycs, Benmukoopuranus, ['epmanust, ['pysus, Kazaxcran, Poccust, @panmus, Yexust, Anonus.

H3yyaemasi mnpodJieMa 1 OCHOBHAS 11eJIb UCCJIeT0BAHMIl:

ITouck mokasareiabcTB HOBOW (u3nMkum 3a mpenenamu CraHmapTHOH Mopend ¢ TOMOIIBI0 H3MEpeHUs OC3HEHTPUHHOTO

KOI'CPCHTHOI'O MEPeX0Jia MIOOHA B 3JICKTPOH (p —C KOHBepCI/II/I) B IIOJIC s /ipa aJIIOMUHNA.

IIpoekT mo reme:

HaumeHoBaHue MpoeKTa PykoBoauresis npoekrta u¢p npoekra
JlabopaTopus OTBETCTBEHHEIC OT J1a00PaTOPUH Craryc
1. COMET Hamanaunnze 3. 02-2-1144-1-2025/2029
R&D
Peanuzanus

JIAIT Bacunwes U.1., Bennuesa E.I1., Bonkos A.[l., EBryxoBuu IL.T., EBTyx0Buu WU.JI., Kanunuukos B.A.,
Kanesa E.C., ITaBnoB A.B., Cabupos b.M., CamapiieB A.I"., Cumonenko A.B., Tepemenko B.B.,
Xy6amBunu X., [[sepasa H., Yoxenu [1.111.

JIUT Tonepunze A., XBenenunze A.

JIT®  Asnabaes /[I., UcagpixoB A.H., Ko3nos I'.A.
JI®BD baiirapames /., Eauk T.JI.

Kpartkasi aHHOTalMsI M HAYYHOE 0GOCHOBaHHUE:

Iporecchl ¢ HapylIeHHEM JICITOHHOTO YKcia B cekrope 3apspkeHHbIX JienToHoB (CLFV) obecrneynBaroT BECOMBIH BKIIAI B
MOUCK HOBOHM (DM3MKM C YyBCTBUTEIBHOCTBIO K IapaMeTpaM IIHUPOKOTO CIEKTpa HOBBIX (usmueckux moxeneit — SUSY,
y0OneToB Xurrca, JOMOJHUTENBHBIX Pa3MEPHOCTEH M, B YAaCTHOCTH, MOJAEIEH, OOBACHIIOMUX HEpapXHI0 Macc HEHTPHHO.
Hanbomnee uyBctBHTenbHOe wmccnenoBanne CLFV  obecnieunBaeTcs  SKCIIEPUMEHTaMH, KOTOPBIE — HCIIONB3YIOT
BBICOKOMHTCHCUBHBIC MIOOHHBIE Iy4KH s moucka nepexonoB CLFV MrooHa B 3JIEKTPOH — 3TO 3KCIepUMeEHTHI: p'—e'y
(MEG B PSI, IlIseiinapusn): p'—e‘e et (Mu3e B PSI, IlIBeiinaprs) u KorepeHTHas Oe3HEHTPHHHAS KOHBEPCHS MIOOHA B
anektpoH B mone sapa L N—e N (COMET B J-PARC, Smonns; Mu2e B Fermilab, CIIIA).

OxcrepumerT COMET HampasiieH Ha u3MepeHre 0e3HSHTPHHHOTO KOTEPEHTHOTO TIepexo/ia MIOOHA B 3JICKTPOH B TIOJIE SIIpa
amoMuHNs. CHTHaTypoi COOBITHSI KOTEPEHTHOTO OE3HEHTPHMHHOTO W —€~ MpeoOpa3oBaHUs B MIOOHHOM aToOMeE SBJISICTCS
UCITyCKaHHE MOHOIHEPIeTHYECKOr0 OJMHOYHOTO JIEKTPOHA B ONPE/IEICHHBI WHTEpBAI BPEMEHH. DHEPTHUsl CUTHAIBLHOTO
3JIeKTpoHa JyIsl amoMuHus paBHa 104.97 M»B, a Bpemst )KM3HH MIOOHHOT'O aToMa cocTaBisieT 864 Hc.

Oto nenaer Oe3HEHTPUHHYIO L™ —€  KOHBEPCHIO OYE€Hb IPHUBIICKATEIFHON C 3KCIICPUMEHTAIBHON TOUYKH 3peHHs. Bo-mepBsIxX,
sHeprus ¢~ okoio 105 MaB HaMHOTO BhIIIIe KOHEYHOM YHEPTUH CIEKTpa pacnana MooHa (~52.8 MaB). Bo-BTopbIX, TOCKOIBKY
CHUTHATYpPOH COOBITHSA SBIISIETCS MOHOPHEPTEeTHIECKHUN HJIEKTPOH, N3MEPEHNE COBIIaIeHUI He TpebyeTcsa. B-TpeTsux, 6obimoe
BpeMsI )KU3HU 03HAYAET, YTO (OH, CBA3AHHBIH C ITyYKOM, MOXKET OBITh yCTpaHeH. TakuM 06pa3oM, TIOMCK 3TOTO MpoIiecca UMeeT
MOTEHINAN I yJIyYIIeHUs] YyBCTBUTEIBHOCTH 3a CYET HCIIOJB30BAHUS BBICOKON CKOPOCTH MIOOHOB, HE MMES IPU 3TOM
CITy49aifHBIX (DOHOBBIX COOBITHI.

CyILIecTBYIOT pa3iMYHbIe TEOPETHYECKUE MOJIEIH, IIPEICKa3bIBAIOIIIE 3HAYUTENIbHbIE YPOBHU YyBCTBUTEIBHOCTH K IIpOLIECCaM
CMEUIMBaHMs 3apsDKEHHBIX JienToHOoB. Hanbonee o6ocHoBanHble cpenn HUX — 3710 Mogenn SUSY-GUT unu SUSY-Seesaw,
sIBIISTFOLMECs pooibkeHrneM SM. O030p COBpEMEHHBIX TEOPETHYECKHX O00OCHOBAHWH HapyLIEHUs JIEITOHHOTO apomara, a
TaKKe TAaHHBIX O TEKYIINX AKCIIEPUMEHTAIBHBIX MIPEeiax U 0KUIAeMbIX YJIydIleHns X Obl1 caenan Marciano, Mori u Roney.

Okcnepument COMET  Oyner npoBOIUTBECS C  HCHONB30BaHUEM JAByXdTamHoro mnoaxona: Pasza-I wm  dasza-Il.
OkcnepuMeHTanbHast 1enb Pa3pl-I — 3TO JOCTHIKEHHE YyBCTBUTEIBHOCTH ISl IIPOLIECCa MIOOH-3JIEKTPOHHOH KOHBEPCHH HA
yposre 3.1x10715, unm ¢ 90%-oii BeposTHOCTEIO 7x107'3, wro B 100 pas mpesbiuaer cymectByromuil npegen 7x10713,
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noxydensslii koabopanueid SINDRUM-II B PSI nHa artomax 3omorta (W +Au—e +Au). Hemsto Pasbl-II sBusercs SES
2.6x107"7, uro B 10 000 pas3 ny4ie, 4eM CYLIECTBYIOIMI SKCIIEPUMERTANLHBIH npeent. Obliee pacueTHoe 3HaYeHue (OHA ISt
®a3wi-I cocrapnser npumepHo 0.032 cobbIThs, ¢ K03 PUIMenTOM 3aTyxanus npoToHos 3x 107!, Jlna noctmxenus Tpebyemoit
YyBCTBUTEIBHOCTH M (OHOBOTO YpOBHs OymeT wucHonb3oBateest 8 DB NPOTOHHBIM IMy4OK MOIIHOCTHIO 3.2 KBT
yckoputenbHoro kommuiekca J-PARC (SInonwmst). JIBa tuma nerexktopoB: CyDet (neTekropHasi cucTeMa LWJIMHIPUYECKON
nponopuronadbHoil kamepsl) u StrECAL (ctpoy Tpekep u anexktpomarHuTHbINA KanopumeTp (ECAL)), OyayT ucmonb3oBaThes
U1 OOHApY>KeHHS COOBITHII TpeoOpa3oBaHus W —¢€ | IS HI3MEPEHHS (POHOBBIX COOBITHH, CBA3aHHBIX C ITYIKOM.

Crermmanucter JUSIIT OMAM yememHO yd9acTBYIOT B monarotoButensHoM dtame dkcrepumenta COMET. [lna ®azpr-1
corpynarkn OVISIV U3roToBHIM M MPOTECTUPOBAIN BECh KOMIDIEKT CTPOY-TpyOoK muamerpoM 9.8 mm, amiHOit 1.6 M (Oomee
2700 mtyk), a it Paszsl-1l U3roToBAT Bech KOMIUIEKT CTPOYy-TpyOok aumamerpoMm 5 MM. Crermammctel OMSM akTuBHO
YYacTBYIOT B CO3IaHHH CTPOY TPEKepa, HIIEKTPOMAarHUTHOTO KaJIOPUMETpPa ¥ CUCTEMBI HCKITFOUSHHS KocMUYecKHX yueii (CRV)
Ha 9Tamax MOJCIHMPOBAaHHSA W IIPOM3BOJCTBA HAYYHO-TEXHHYECKHX paboT. OHM TakkKe NMPOROIDKAT NPUHUMATH aKTHBHOE
yyactue B cOOpKe M OOCHyXKMBaHMM 3THUX JeTekTopoB. Cneumanuctsl OUSM y4acTByIOT B aHajaM3e NaHHBIX TECTOBBIX
n3MepeHuit u OyyT yuacTBOBATh B aHaJIM3e JaHHBIX okcniepuMmernta COMET.

O:xunaeMble pe3yJbTAThI 110 3aBePIIEHUHU MPOEKTA:
3aBepiieHHe COOPKU, MCIBITAHUN, KATUOPOBKH, YCTAHOBKH, UCIBITAHUN KOCMHKOW M TEXHHYCCKOTO OOCIYKHBAaHHUSA CTPOY
nerexktopa st dasei-1.

Pa3pa60TI<a W onTUMH3allMd MCETOJa KaJ'II/I6pOBKI/I KPHUCTAJJIOB AJI KaJIOpUMETpa C YUCTOM 0COOEHHOCTEH OKCIICPUMCHTA:
HaJIMYUC MArHUTHOTO MOJIA U KAJIOPUMETPA BBICOKOT'O Pa3pCIICHUA.

MoaenupoBaHue KOMIUIEKCHOM IETEKTOPHOU CUCTEMBI (TpeKep, KaJJOPUMETP U T.11.).
VY4acTie B IOATOTOBKE, HHKEHEPHO-(PHU3HIECKOM 3aIycKke, cOope u aHanm3e JaHHBIX Dazpl-1.
HayuHo-mccnenoBaTensckas mporpaMma o MpOU3BOJICTBY CTPOY-TPYOOK € TONIIMHOMN CTEHKH 12 MKM M IHaAMETPOM 5 MM.

I/ISMepeHI/IC BCEX MEXaHMYECKHUX CBOMCTB U pa3pa60TKa CTaHAApTOB JJId KOHTPOJIA KaueCTBa U3TOTOBJICHHBIX HOBBIX CTPOY-
TPyOOK AMAMETPOM 5 MM.

[IpousBoncTBO CTPOY-TpyOOK ArrameTpoM 5 MM (okoio 1000 mrT.) ayst moTHOMAacIITabHOTO MPOTOTHIIA.
Uzrorosnenne noaHOMacmTaOHO#H cTpoy-crannuu B OV ¢ HoBeIMEU TpyOKamu (12 MM, 5 MM), 1 HI3MEpCHHS Ha ITyUKe.
[ToaroroBka, MaccoBOE MPOM3BOACTBO M UCIIBITAHUS CTPOY-TPYOOK Juist Da3zpi-11.

VYuactue B NMPOSKTUPOBAHUH, COOPKE, MOHTAXKE, MUCIBITAHUAX KOCMUKOW M TEXHHYECKOM OOCIYKUBAHWUH KaJOpPUMETpa B
II0JIHOM OOBEME.

VYyactue B coopke u obciyxxkuBannu CRV mst ®aspi-1 u @azwr-11.
VY4acTue B UCIIBITAHUAX IIyYKOM KOMIIOHEHTOB AeTekTopa uist Paszsl 1.

Vuactue B C60pK€, TCCTUPOBAHNU, MOHTAKE U TCXHUYICCKOM 06CJ'Iy)KI/IBaHI/II/I BCeH ,I[eTCKTOpHOfI CHUCTEMBI I dazpr-11.

OskugaeMble pe3yJIbTAThI 10 IPOEKTY B TEKYIIEM roay:
3aBepieHne cOOPKH, UCTIBITaHU, KaTMOPOBKHM, YCTAHOBKH M UCTIBITAHUI KOCMHUKON CTpOy neTekropa 1t Pa3ei-1.

Pa3paboTka 1 onTUMHU3aIMS METO/Ja KATMOPOBKU KPUCTAILIOB JUIsl KAJIOPUMETPA C YUE€TOM OCOOEHHOCTEH IKCIIEPUMEHTA:
HaJINYME MarHUTHOTO TOJIS M KaJOPUMETPa BEICOKOTO pa3pelIeHusI.

MopennpoBaHue KOMIUIEKCHOH JETEKTOPHON CUCTEMBI (TpeKep, KaJTOpUMETp H T.JI.).
VY4acTie B HOATOTOBKE MHKEHEPHO-(U3NIecKoro 3amycka ®assr-1.
HayuHo-mccnenoBartenbekas mporpaMMa o IPOU3BOACTBY CTPOY-TPYOOK C TOJIIMHON CTEHKH 12 MKM U IHaMETPOM 5 MM.

W3mepeHne Bcex MEXaHMUECKHX CBOHCTB M pa3paboTKa CTaHAapTOB JUIsi KOHTPOJIS KaueCTBa M3TOTOBJIEHHBIX HOBBIX CTPOY-
TpyOOK JMaMETPOM 5 MM.

Yyactue B MpOEKTUPOBAHUU U COOPKE KAIOPUMETpA.

VYyactue B coopke CRV st Dazpr-1.
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CoTpyaHn4ecTBo 110 TeMe:

Crpana uwin
MesKAYHAPOAHASA
opraHmu3anus
benapych

Benukobpuranus

I'epmanus
I'py3us

Kazaxcran
Poccus

Opanmus
Yexus
Slmonus

T'opon

Munck

Jlonnoun

Hpesnen
Tounucu

Anma-Arta
Hosocubupck

ITapux
IIpara
Ocaxka
Dykyoka
Lyky6a

HnacTHTyT

BI'Y
Nd HAHB

HUUA Al BI'Y
Imperial College

TU Dresden
GTU
HEPI-TSU
UG

iAo

Hsd CO PAH
HI'Y

IN2P3

CU

Osaka Univ.
Kyushu Univ.
KEK
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CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOTHI

Y4yacTHHKH

Anunk B.M. + 5 ven.
I'pabunkos A.C.
OpitoBuu B.A.
Xonmacesuu U.
[Iénkopsiii [1.B. + 3 gen.
Jlob6xko A.

Mucesuu O.B.

Knapk . + 4 gen.
Vauna U, + 6 e
3y6ep K. + 4 gen.
Jomunze M. + 6 uen.
Hesumze I'. + 4 ygen.
Torununze C. + 2 yen.
3aoposen M. + 3 uen.
I'puropses . + 6 uemn.
Bonpmap A. + 6 gen.
Kanycra ®. + 4 gen.
®unrep M. + 4 gern.
Kyso H. + 14 uen.
Toxo JIx. + 8 uen.
Muxapa C. + 18 qem.



Anepuas
(puszuka
(03)
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03-4-1146-2024

Helitponnas sizepHast pusuka

PykoBoaurenn: Komnau 1O.H.
Cenpimues I1.B.
IIsenos B.H.

YuacTByOUHe CTPAHBI U MEKIYHAPOIHbIE OPTaHU3ALMHU:

Asepbaiimkan, Anbanus, Apmenus, bemapycs, bonrapus, borcBana, bpaswnus, Benrpusi, Beetnam, I'epmanus, ['pysus,
Eruner, Uunus, Utanus, Kazaxcran, Kuraii, Kyda, MAT'ATD, Monnosa, Monromnus, [Tonemia, Pecyonuka Kopesi, Poccus,
Pymbiaus, CeBepnas Maxkenonus, CepOusi, CnoBakusi, Cnoenus, CIIA, Taunann, Typrws, Y3oekucran, OuHIsHAuSA,
Opannus, Xopsatus, [IIEPH, Yexwus, [lIBeiimapus, TOAP, Snonwus.

H3yuyaemasi npodJieMa 1 OCHOBHAs 11eJIb UCCIeTOBAHMIA:

SAnepHo-pu3uyeckie WCCIENOBaHUS C HEHTPOHAMH TPAAWIMOHHO SIBIIIOTCS ONHUM U3 MPHOPUTETHBIX HAIPaBICHHH,
pazBuBaembix B OUAN. Ha ceronusmnuii 1eHb 3TH UCCIEI0BaHUS MPOBOSTCS B paMKax HayuyHOU TeMbl « HelTpoHHas snepHas
¢uznka» (03-4-1146-2024). KoMIuiekcHOE HCITOJIb30BaHHe 0a30BhIX ycTaHOBOK JIH® — MMITYJIECHOTO UCTOYHHKA PE30HAHCHBIX
Heifrponos PEH, umnynecHoro peaktopa UBP-2 u anexkrpoctatndeckoro reHeparopa OI'-5, a Taxke ycraHoBku TAHI'PA -
MO3BOJISIET TPOBOJMUTH SICPHO-(DU3MYECKUE HCCIECIOBAaHUS B IIMPOKOM JHMAIla30HE SHEPrHd HEHTPOHOB — OT XOJOIHBIX
HeifTpoHoB 70 ~20 M»>B, a ucnonp3oBaHHME BHENIHMX HCTOYHHKOB HeiiTpoHoB, Takux kak n TOF (IIEPH), mo3Bomser
paclMpuTh AMaNa30H YHEPTU 1O HECKOJIbKUX coT MaB.

PaboTel m mccnemoBaHMsA B paMKax TEMBl HAMpaBICHBI Ha PEaM3alHio 3a1ad, CHOPMYIHPOBAHHBIX B IMPEUIOKCHUSIX B
CemmetHuit maH passutusg OVAN 2024-2030 o HanpaBieHuo «SaepHas Gusnkay.

dusnyecKue UCCIEN0BaHUSA MOKHO PA3JCIIUTh HA TPU HANIPABIICHUS:
— UCClIeZIOBaHNE HApYLICHHUH (yHIaMEHTaJIbHBIX CHMMETPHI BO B3aUMOACHCTBUSX HEHTPOHOB C SIIPaMH, IOJyYESHHE SAECPHBIX
JIaHHBIX;

— HCclieIoBaHuEe (PyHIaMEHTAJIbHBIX CBOWCTB HEUTPOHA, (PU3UKA YIIBTPAXOJIOAHBIX U OUEHb XOJIOJJHBIX HEHTPOHOB,;
— IPUKJIAJHBIE U METOAUYECKHUE UCCIECNOBAHMS.

Hayunast nporpamma Tembl «HeliTponHast siiepHast pusuka» OyJeT pealiM30BbIBAThCSl B PAMKaX TPEX MPOEKTOB: JIBYX HAay4YHBIX
(«HccnenoBanne B3aNMOACHCTBHS HEUTPOHOB C siApaMH B CBOUCTB HelTpoHay 1 « TAHI'PA») u 0JHOTO Hay4HO-TEXHHUYECKOTO
(«Monepau3anus yckoputess 31'-5 1 ero skcrepuMeHTanbHON HHPPACTPYKTYPhD»).

Pabotel o pa3zpaboTke KOHIETNH HCTOYHNKA Y XH Ha MMITyJIbCHOM peakTope, a TakxkKe pa3padoTKe METOAMKH pagrorpadun
Ha PE30HAHCHBIX HEHTPOHAX IUIAHUPYIOTCS BBIJCIHUTh B OTIEIbHBIE aKTHBHOCTH.

I[IpoekTsl O TEMe:
HaunmeHoBaHMe IpoeKTa PykoBoauTesnun npoexkrta u¢p npoexra
1. TANGRA Komau 10.H. 03-4-1146-1-2014/2028
Pazpabotka u pa3BuTHE METOa MEUYCHBIX
HEHTPOHOB VIS OTIPEICIICHUS SJIEMEHTHOM
CTPYKTYPBI BEIIECTBA U H3YICHUS SICPHBIX

peakuui
2. Mopaepuuzanus yckopurens OI'-5 u ero Hopomkesuu A.C. 03-4-1146-2-2022/2026
9KCIEPUMCHTAIBHOW HHPPACTPYKTYPHI
3. HWccrnenosanus B3aNMOIECHCTBHUS [IIBenioB B.H. 03-4-1146-3-2024/2028
HEHUTPOHOB C AIpaMH U CBOMCTB HEUTpOHA Cenpiues I1.B.
IIpoekTsi:
HaumeHnoBanune npoexkrta PykoBoauTesn npoexkra Craryc
Jlaboparopuss OTBETCTBEHHBIE OT Ja0OPATOPUHU
1. TANGRA Konay I0.H. Mojeprsars

Pa3paboTka u pa3BuTHE MeTO/Ia MeYeHbIX
HEWTPOHOB /1 ONpeAeJIeHHs YJIeMEeHTHOI
CTPYKTYPBI BellIeCTBA U U3Y4YeHUSI SICPHBIX
peaxkuui

HaGop manHbIX
AHanu3 pe3yiIbpTaToB
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JIH® I'pospanos [1., [Ipycauenko I1.C., Ckoit B.P., Tperbsaxosa T.1O., ®enopos H.A., Xapaamos I1.H., Xpamko K.,
IIBenos B.H.

JI®BD Anekcaxun B.1O., 3amsatun H.U., 3ybapes E.B., Poros 0.H., Canoxuukos M.I'., Cneniaes B.M.,
Xabapos C.B.

JIT  KpacuomepoB A.B., Caposckuit A.b., Canamarun A.B.

Kparkasi anHoTAalA 1 HAy4YHOE 000CHOBaHMeE:

Wudopmanns o HEHTPOH-SIAEPHBIX B3aMMOJICHCTBUAX KpaliHe BakHa Kak i (yHIaMEHTANbHOM, Tak W AJs NPUKIaIHOW
¢m3ukn. OTCYTCTBHE Y HEUTPOHA DJIEKTPUYECKOTO 3apsija JeNlaeT ero YHUKaJIbHBIM 30HJ0OM JUIS UCCIIEOBAHMS SAECPHBIX CHIL
OOycroBiIeHHasT AIEKTPUYECKON HEHTPaIbHOCTBIO BBICOKAsl NMPOHMKAIOIIAS CIIOCOOHOCTH HEWTPOHHOTO H3JIyYECHUS JIeNaeT
MEePCHEKTUBHBIM €r0 MPUMEHEHUE ISl U3Y4YEHUS CTPYKTYphl BEIIECTBA KaK HA AJEPHOM, TaK U Ha MOJIEKYJIIPHOM YPOBHSX.
HelTpoHBl MMPOKO HCIONMB3YIOTCA U B NPHUKJIAIHBIX IEJIAX: B JOCMOTPOBBIX KOMIUIEKCAX, YCTAaHOBKaxX HEPa3pyILIAIONIETOo
AJIIEMEHTHOTO aHaJH3a, B yCTPOHCTBAX ISl HCCIEAOBAHIS ONKAHIIEro oKpyKeHUsI OypOBBIX CKBaXXHH (KapoTaXka), a TaKkxke,
TIPY CO3aHUH AETEKTOPOB HEUTPOHOB M raMMa-KBaHTOB, MCIIONIB3YEMBIX Ha OOPTY OpOUTANBHBIX M CIIYCKAeMBIX KOCMHYECKIX
amnmapaToB IJIs aHANW3a TPYHTa U aTMocdepsl HeOecHBIX Tell. CBeeHUsI 0 HEHTPOH-SICPHBIX PEaKIHAX HEOOXOAUMBI U JUIA
MIPOEKTHPOBAHNUS MEPCIEKTHBHBIX SICPHO-IHEPTETHUECKUX YCTaHOBOK, a TAKOKe IS MOJICIUPOBAHIS PA3IMYHBIX IPHOOPOB H
0OBEKTOB, TaK WM WHAYe B3aUMOJCHCTBYIOIINX C HEWTPOHHBIM H3ITydeHHeM. [lokazaTeneM aKTyallbHOCTH HCCIIEOBaHUS
XapaKTepUCTHK HEUTPOH-AICPHBIX B3aHMMOJCHCTBHN MOXKET CIYXKUTh TO, YTO CIIMCOK HamOojee BOCTPEOOBAHHBIX SICPHBIX
JAHHBIX MO OOJIbIIEH YacTH COCTOMT W3 3alpoCOB, HANPSMYIO CBS3aHHBIX C HEHTPOH-SJCPHBIMU PEaKIUSIMH.

IMIpoekr TANGRA (TAgged Neutrons and Gamma Rays) HampaBieH Ha H3ydeHHE HEHTPOH-SJIEPHBIX pEakIHuid C
UCIIONB30BAaHMEM METOAa MEYCHBIX HEHTPOHOB, IOWUCK HOBBIX MyTeH HCIOJB30BaHUS HEHTPOHHBIX METOJOB B
(byHIaMEHTAJBbHBIX U MPUKJIATHBIX HCCICIOBAHUAX, YCOBEPIICHCTBOBAHUE CYNICCTBYIOIIMX M CO3JaHHE HOBBIX ITOJXOJOB K
00paboTKe Pe3yJIbTaToB SICPHO-QU3MUYECKHX SKCIepuMeHTOB. ONHOM M3 3ajady, pellaeMbIX B paMKax NPOCKTa, SBILETCS
MHTEPIPETalys CYLECTBYIONIMX 3KCIEPUMEHTAIBHBIX TaHHBIX MO PEaKIHsAM B3aUMOJICHCTBHSA OBICTPHIX HEUTPOHOB C
ATOMHBIMH SAPaMH, UX CHCTEMATH3alus U Banunauus. [[pHopuTeTHBIM HaNpaBiIeHHEM PabOoTHI SBJSIETCS TOMYICHUE SACPHBIX
JaHHBIX.

O:xunaemble pe3yJibTaThI 110 3aBePIIEHUH MPOEKTA:
BrinonaHeHne sKCepUMEHTOB MO0 UCCIEJOBAHUIO YITIOBBIX paclpeeeHUi pacCesTHHbIX HEUTPOHOB.

DKcnepuMeHTalbHOE HccliegoBanue (n,y) u (n’,y)-Koppemnsiuii.
Teoperndeckoe ONMHUCAHUE UCCIIEAYEMBIX PEAKIIUH.
IIpoBeneHue FIKCIEPUMEHTOB 110 UCCIIEOBAHHUIO peakiuy (n,2n).

3akrouenne o mpuMeHuMocT MMH 1 BBITIOJTHEHMSI SJIEMEHTHOTO aHalH3a Mo4B. B cilydyae MOJOKUTENBHOTO pe3yibTara
— CO3JJaHWEe TPOTOTHUIOB CTAI[IOHAPHOW W MOOWIBHOH YCTaHOBOK, a TaKKe METOIMYSCKHUX pEKOMEHAANWH Mo UX
HCTIOJIB30BaHUIO IS LIEJIeH CeThCKOT0 X03SHCTBA U SKOJIOTHYSCKOTO MOHUTOPHHTA.

[NoxydeHHbIe IpH peanu3aliy HAaCTOSIIETr0 MPOEKTa Pe3yJIbTaThl Oy IyT HEHHBI KaK Ui (yHIaMEHTAILHOM, TaK ¥ IPUKIaIHON
Hayku. [lomydeHHBIE HSKCIEpHMEHTANbHBIE JAaHHBIC II0 BBIXOJAM U YIJIOBBIM pAaCHpEIeNCHUSM Y-KBAaHTOB MOTYT OBIThH
UCIIONIb30BaHbI ISl YBEIMYEHHUs] TOUHOCTH MOJIETUPOBaHHs MeTogoM MoHTte-Kapio pa3nuyHbiX (DU3NUECKHX YCTaHOBOK.
JpyruM IulaHUpYyEeMbIM NPHMEHEHHEM IOJyYEHHBIX AKCIEPHUMEHTAIBHBIX PEe3yJIbTATOB SBISETCS OBICTPBINA AIIEMEHTHBIN
aHanu3. ONTUMU3MPOBAaHHBIE HapaMeTpsl MojeNnell MOTYT OBITh HCIIOJIB30BAHBI I TEOPETHYECKOI'O OMMCAHUS paHee He
M3y4YEeHHBIX peakiuid. Pa3paboTaHHblEe MPOTOTHUIBI YCTAHOBOK JUISi 3JEMEHTHOIO aHajii3a MOYB MOTYT CTaTh OCHOBOW IUIs
CO3JIaHUS! YCTPOMCTB, TIOJIE3HBIX JJIsI MHTCHCU(PHUKAIINH CEIBCKOTO XO35IMCTBA 1 MOHUTOPHHIA COCTOSIHHSI OKPYIKAIOIIEH CPEeabl.

OsxkugaeMble pe3yJIbTAThI 10 MPOEKTY B TEKYIEM roay:
W3mepeHns yrioBeIX KOPPENSIMN U CEYeHUH JUIsl XapaKTepUCTHUECKUX TaMMa-IMHUN, UCITYCKaeMBIX IPOAYKTaMH PeaKini ¢
OBICTPBIMU HEUTPOHAMHU, C TOMOIIBIO AETEKTOPOB Y-KBAHTOB BHICOKOTO pa3peIIeHHSI.

[ToxroToBka SKCIIEPUMEHTA 110 HCCIEAOBAHUIO peakiuy (n,2n).

Pa3zpaboTka TEOPETHUYECKOTO OIMUCAHUS YTIJIOBBIX PACIpECelICHH raMMa-KBaHTOB, WCITyCKAGMBIX IPH JE€BO30YKICHUH
MPOAYKTOB PEeaKIuil ¢ OBICTPBIMU HEHTPOHAMHU.

HpOBC,HeHI/IC ITOJIEBLIX MCIBITAHUH MOOUILHOM YCTaHOBKH I ONPCACIICHUA COACPIKAaHUS yTJIepoaa B IOYBE.
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2. Mopepunsanus yckopuresst II'-5 u ero Jopomkesuu A.C.

. Moaepuauzanus
JIKCIEPUMEHTAIBHOI NHPPACTPYKTYPBI

Hab6op manHbIX
AHanu3 pe3yJbTaToB

JIH®  3aiinieB U.A., 3enensk T.1O., Ucaes P.I11., Komau 10.H., JIuxaués A.H., CemenoB B.H., Ctyzues K.E.,
Txauenexo C.H., Ynosuaenko K.H., Yemypuenko 1. A.

KpaTkasi aHHOTAl[USI M HAYYHOE 0GOCHOBaHHUE:

[TpoekT HampaBieH Ha MOJEPHHU3AIMI0 OCHOBHBIX CHUCTEM DIIEKTPOCTATHUECKOTO YCKOPHTENS 3apsKeHHbIX vactuil OI'-5,
Pa3sBUTHE MOHHO-ITYYEBBIX U KOMIUIEMEHTAPHBIX UM METOJIOB MCCJIEIOBAHHS 3JIEMEHTHOTO COCTaBa M (PU3MYECKUX CBOWCTB
MPUIIOBEPXHOCTHBIX CII0EB TBEP/BIX TEII.

Ilenv npoexma. OGecricueHre TEXHUYECKOH BO3MOXKHOCTH JJIs peanu3anyu HaydHo mporpammbl [ITIT OUSIN 1o
HCCIICIOBAHHUIO PEAKINA ¢ OBICTPHIMH KBAa3MMOHOPHEPTETHUECKUMH HEUTPOHAMH, Pa3BUTHE SIACPHO-(PH3UIECKAX METOIOB
HCCIICOBAaHMS DJIEMEHTHOTO COCTaBa, peIIeHHE 3afad HEHTPOHHOTO paIMallHOHHOTO MAaTEepPHATIOBEACHUS, DPeaTn3arns
MIPAKTUIECKUX TPUIOKEHNH HEHTPOHHOW (PH3HKH; 0oOecriedeHrne TEXHIYECKOW BO3MOXKHOCTH IS PeasTM3aIliil YHUKAIBHBIX
OMIUH MHKPOITyYKOBOTO CIIEKTPOMETpA.

3aoauu npoexkma. OCHOBHOW TexHHUYECKOM 3amadeid IIpoekta sBIsIETCS BOCCTAHOBJIEHWE TUANa30HA SHEPTHM YCKOPEHHBIX
gactuil: 900 k3B - 4,1 M5B u mnoBbelieHne Toka MOHHOTO my4ka g0 100-250MKA Tpu COXpaHEHHHM HSHEPTreTHYECKOU
CTaOMJILHOCTH MOHHOT'O Iy4Ka Ha ypOBHE He Xyxke 15 3B, obecredeHue mpoCTpaHCTBEHHOW CTAOMILHOCTH MOHHOTO ITy4Ka,
JIOCTATOYHOM TS pean3aliy OMIMA MUKPOITYYKOBOTO CIICKTPOMETpa / SAEPHOT0 MUKPO30H 1A,

OCHOBHOM OpraHM3allMOHHOMN 3a/1auel ABIIIeTCS 3aKJIaika ¥ pa3BUTHE KaJpOBOro MOTEHIIHaA I 00eCeYyeHHs ITOTHOIIEHHOTO
BBITIOJTHEHUSI IPOEKTA B MEPCIEKTUBE MUHUMYM 3-X CEMUJIETOK.

B 3amaum mpoekTa, Tak K¢ BXOIUT OOHOBIICHHE JKCICPUMCHTATIBHOW HHQPPACTPYKTYPhI YCKOPHUTEIBHOTO KOMIUIEKCA, B
YaCTHOCTH, Pa3BUTHC HOBBIX METOAOB UCCJICJOBaHUSA Q)HSI/ILIeCKI/IX CBOMNCTB TMOBEPXHOCTU MATEPUAJIOB, CIIOCOOHBIX JOIIOJITHUTH
U TOBBICUTH KayeCTBO MOJy4aeMOH HAy4YHOW IPOAYKIUH, HTCHCHU(HKAIM MEeXIyHapOIHOTO HAy4YHO-TEXHHYECKOTO
COTPYIHUYECTBA, OpraHU3aIUs F03ePCKON MOIUTUKH, popmupoBanue 6asze JIHO OUSAN mexmadbopaTOPHOTO YCKOPUTEIHHOTO
LECHTpa AJId pCUHICHUS INUPOKOTO CIIEKTPAa YHUKAJIBbHBIX HAYYHO-TCXHOJIOTHICCKUX 3ada4.

OCHOBHBIMU KPpUTCPpHUAMU YCHICHIHOI'O BBINOJHCHUA MNPOCKTA ABJIACTCA: IMOJTYUYCHUC IOTOKa HGﬁTpOHOB, JOCTAaTOYHOI'O JIsd
IIPOBCACHUA ﬂZ[epHO—(bI/ISI/ILIeCKI/IX OKCIICPUMCHTOB C 6I>ICTpBIMI/I HeﬁTpOHaMPI 3Hepl"€TH‘IeCKOI71 CTa0UIBLHOCTH HOHHOTO ITy4Ka,
I[OCTaTO‘IHOﬁ JJI1 CO3AaHUsI MUKPOITYYKOBOT'O CHGKTpOMeTpa/SII[epHOFO MUKPO30H/A.

O:xunaemble pe3yJibTaThl 10 3aBepPLIEHUH MPOEKTA:

B pesynbrare BeimomHeHus [Ipoekta OyayT BOCCTAHOBJICHBI TEXHHYECKHE MapaMETPBl YCKOPHUTENS (PHEPTUS YCKOPSIEMBIX
gactun 4,1 MaB npu MakcuManpHOM Toke He Hibke 100MKA), uTo mo3BoimT mpoBoauTh B OMSN uccnemoBanus peakiuii ¢
OBICTPHIMU HEWTPOHAMH, 0OSCIICYNT TEXHUIECKHE YCIOBHUS I YyCTAHOBKH MUKPOITYYKOBOTO cliekTpomerpa. K mMerormmemycst
HEWTPOHHOMY T€HEepaTopy Ha OCHOBE I'a30BOil MHIIEHH OyJneT j00aBlieH HEUTPOHHBII I'eHepaTop Ha OCHOBE TBEPIOTENLHOM
JIUTUEBOM MUIIICHH C 3aMeINTEIeM, MOAU(UITUPOBaHA KaMepa 00IydeHHs: 00pa3iioB MOTOKAMHU HOHOB.

byner co3maHa HOBas cHeLMATU3UPOBaHHAsS J1aboOpaToOpusi AJsl MOATOTOBKH OOBEKTOB HCCIEJOBAaHMS, YKOMIIJIEKTOBAaHHas
KOMIUIEMEHTapHBIMA METOJaMH HCCIIE/IOBAHHS ONTHYECKUX M DJIEKTPOHHBIX CBOMCTB IOBEPXHOCTH, KaK SJUTUIICOMETPHS,
OTITHYECKAs U 3JIEKTPOHHAS! MUKPOCKOITHSI, METOIMKaMH1 UCCIIEIOBaHUS JIEKTPHUECKUX CBOWCTB HA IOCTOSIHHOM U IIEPEMEHHOM
TOKe (BOJIFTAMIIEPOMETPHSI, UMIIEIAHCMETPHSL).

Kpome MojepHH3aUN U PaCIIUPEHUs MPUOOPHOH 0a3bl YCKOPHUTEILHOTO KOMILICKCa OyIeT MPOBEICHA 3aKiaKka KaJapOBOro
norennuaia Ha ommkaiimme 20-30 net. K uMerommmMcs MeTogaM 2JIEMEHTHOTO aHaIn3a J00aBsITCS METOAbI aHAIM3a Ha OCHOBE
MTHOBEHHBIX FaMMa-KBaHTOB OT HEYIIPYI'OI'0 PACCEsIHUS HEUTPOHOB U HEUTPOHHO-aKTUBALIMOHHBIN aHAJIN3.

Mopepuuzanust OI'-5 B OUSIM, rme mmeroTcst BBICOKOKBATH(HIMPOBAHHBIE CHEIHMAIUCTBI, XOpOUIas AETEKTUPYOLIas
anmapatypa W LEeHHble HapaOOTKM MO HCCIEOBAaHMIO AaTOMHBIX sJep HEWTPOHAMHM, IAacCT BO3MOKHOCTH IIPOBEJCHUS B
KpPaTKOCPOYHOM MEePCIEKTHUBE PsAa HOBBIX, YHUKATIBHBIX KCIIEPUMEHTOB 110 U3MEPEHUI0 SHEPreTUYECKUX CIEKTPOB U YTIOBBIX
pacrpeaene i 3apsHKeHHbBIX 4acTHI] U3 peakuuit (n, o) u (n, p) / (o, n) 1 (p, n) ¥ UHTETPAIBLHOTO U AU PEPEHINATIHBHOTO
CCUCHMH MOCIIeTHUX B MHTEPBaJe YHEPriii HEHTPOHOB 10 ~6 MaB, nporieccos feeHnst aTOMHBIX siAep OBICTPHIMHU HEHTPOHAMH,
AaKTHUBAIIMOHHOTO aHAJIN3a, IIPOBEICHUE YKCIIEPIMEHTOB B 00IaCTH HEHTPOHHOTO MaTePHAJIOBEICHUS U 1.

ByayT BBINONHEHBI TEXHHUUYECKHE TPOEKTHI MaTepHuaioBemdeckoro xapakrepa mansi AO «Mukpon», 'K «POCATOMy,
kommuiekca NICA.

OsxkugaeMble pe3yJIbTAThI 10 POEKTY B TEKYIIeM roay:
Ceprudukaiys 1 BBOJ B 9KCIUTyaTalluio yckoputeist -5 1 ero skCriepuMeHTaIBHBIX 3aJI0B.

3aMeHa CeITbCHHOBOM CHCTEMBI YIPABICHUS ONTOAIEKTPOHHBIM aHAIOTOM.
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MoaepHU3aus CUCTEMBI paJHallHIOHHOTO KOHTPOJISL U 3alllUTHI [IEpCOHAA.
MopaepHu3amms KOMITIEKCa HOHHO-TIYYIEeBBIX CLICKTPOMETPOB.

BBenenune B sKCIuTyaTaldio TBEPAOTEIBLHOM JIUTHEBOW HEUTPOHIIPOU3BOIAIIEH MUIIICHH.
ABTOMAaTH3aLIUsI CEPBUCHBIX CUCTEM YCKOPHUTETIS.

BrImonmHeHUE TEXHUIECKUX MMPOEKTOB, B YaCTHOCTH, IpoekTa ¢ AO «Mukpon» (T. 3eneHorpan) «IIpoBeneHre HOHHO-Ty4IeBOI
00paboTKH TIOJTYNIPOBOJHUKOBBIX IIACTHH AwaMeTpoM 150 MM B kommdectBe 1m0 200 mT.», MPOEKTa MO HCCIICTOBAHHUIO
paguanMoOHHOM CTOMKOCTH TOJMMEPHBIX MaTE€pHaoOB ISl CHCTEMBbl OXJaxAeHUs neTekTopoB komiaiaepa HUKA, npoekra
«MccnenoBanre 3aBHCHMOCTH UyBCTBUTENbHOCTH ycTpoiictBa YJIKH-04P ot sHeprum HewtpoHoB» ¢ AO «CHHUII»
('K «POCATOM» r. MockBsa).

3. MHccaegoBaHusi B3auMo/eiicTBHSA Isenos B.H. MozepHu3anus
HEHTPOHOB C SI/IPAMU U CBOWCTB Cenprmes I1.B. Habop naHHBIX
HEUTpPOHA AHanu3 pe3yJbTaToB

JIH®  Amnekceenok H0.B., Acemosa A., Axmenos I'.C., bagasu B.M., bepukos /I., Bop3akos C.b., Beprens K.H.,
By J.K., I'menenos FO.M., Tony6xoB E.A., I'po3ganos [I.H., I'po3nos [.C., Janmnsa I'.B., Txakxy P.,
Hmutpues A.1O., Jopomkesud A.C., Epramos A., )Kepuenkos K.H., 3axapos M.A., 3eitnanos 11.C.,
3enensik T.1O., 3unbkoBckas U., Karokos A.C., Kupumnos A.K., Kyzuenos B.JI., Kyiukos O.A., Kynun I'.B.,
JIe B.A., Jle X.K., JIe Y.M. Hart, Manan3ana A.W., Maxen C., Manenxuii A.B.,Manuuun A.I'., Me3ennena JK.B.,
Mursina JI.B., Myssiuka A.1O., Hryen T.b. Mu, He3Banos A.I1O., Hexopomikos I1.C., Onpea 1.A., I1aBnos C.C.,
Ioxorunosckwuii FO.H., [Tataes B.I'., Peopora H.B.,Cunoposa O.B., Cumoupuesa H.B., Ckoii B.P., CnaBkosa 3./1.,
CrpenxoB A.B., Tackaes C.IO., Teitmypos 3.C., Tpetssikoa T.1O., Typnsioexynsi K., Y nosuuenko K.B., @aun JL.T.,
®enopos H.A., ®ununmnosa O.C., ®pank A.W., DponrackeBa M.B., @ypman B.U., Xpamxko K., Xpucrozosa [".41.,
Yanmrasa O., Uynpakos 1., Hlapanos 3.U. [lIsenoBa M.C., 3ux601x C., FOmma H.C., ®an JIsionr Tyan,
60 mHXEeHEPOB, 2 pabounx

JI®B3 Cywmbaes A. I1., Enux T.JI., 3 unxeHepa

Kpatkas anHHOTauusi U1 Hay4YHoe 000CHOBaHMe:

SnepHble ponecchl U CTPYKTYPHBIE H3MEHEHUSI B MaTepraiaX, HHAyINPOBAHHBIE MEIJICHHBIMH, PE30HAHCHBIMH U OBICTPBIMH
HEUTPOHAMU U YCKOPEHHBIMH 3apsDKCHHBIMHM YacTHULIAaMH, TpaauimoHHo uccieayrotcs B JIHO OUAN. BzaumoneiictBue
HEWTPOHOB C ATOMHBIMH SIAPAMH TIPEACTABISET HHTEPEC KakK JUIs GYHIAMEHTAIbHBIX, TAK U JUIS TIPUKJIAIHBIX HCCIIEA0BaHMUM.
KommniekcHoe wucmonb3oBaHue 0a30BBIX ycTaHOBOK JIH® — MMITyIbCHOTO WMCTOYHMKA pe30HaHCHBIX HelTpoHoB WMPEH,
nMmitysibcHoro peakropa UBP-2 u snekrpocraTuueckoro reneparopa 3I'-5 — mo3BosseT NpOBOIUTH IMPOKUH CIIEKTP SAEPHO-
(bu3MYEeCKUX HCCIIEJOBAaHUN B IIMPOKOM JMarla30HE HSHEPruil HEWTPOHOB — OT XOJIOAHBIX HEHTpoHOB 10 ~14 M»3B, a
HCTIONB30BaHUE BHEIIHNX HUCTOYHHKOB HEUTPOHOB, Takux kak n_TOF (IIEPH), mo3Bonsger pacumpuTh AUAna3oH SHEPTHH 10
HECKOJBKUX cOT M»aB. ®@yHmaMeHTanbHBIE HCCIIeIOBaHUS, poBoauMble B OtaeneHun siaepHoit ¢usuku JIHO, BKiIrouaroT
HapyIIeHHe MPOCTPAHCTBEHHON U BpEMEHHONW CHMMETPHH, H3y4YEeHHE MEXaHU3MA JIePHBIX PEAKIUH, CTPyKTYPBl aTOMHBIX S7IEp,
MIPOIIECCOB JAETCHMS, WHAYIIMPOBAHHBIX HEUTPOHAMH, HEHTPOHHO-WHAYIMPOBAHHBIX PEAKUUH C BBUICTOM JIETKUX YAaCTHIL,
CBOICTB HEUTpOHA KaK 3JEMEHTAPHOM YacCTULbl, CBOMCTB YJBTPAXOJOJHBIX U OYEHb XOJIOAHBIX HEHTPOHOB, KBAaHTOBO-
MeXaHN4ecKuX 3(h(HEeKToB ¢ ydacTHeM HEHTPOHOB.

B JIH® Ttaxxe ObputM pa3paboTaHBI MCCIIEOBATEIHECKUE IPOTPAMMEBI LIS TPUKIATHBIX UCCICIOBAHNAN, TAKUX KaK TOIyICHUC
SIIEPHBIX JAaHHBIX M HHQOPMAIMM O PAaJUAlMOHHOW CTOMKOCTH MAaTepHanoB IS SACPHBIX TEXHOJIOTHH, IHEPTeTUKH U
TPaHCMYTAIlNH, PaJUallMOHHBIN MyTareHe3 Ha OBICTPBIX HEWTPOHAX, HEWTPOHHO-aKTHBAIIMOHHBIM aHANM3 Ha TEIUIOBBIX U
SMUTEINIOBBIX HEUTPOHAX, HEUTPOHHO-AKTUBALMOHHBIM aHajau3 Ha MIHOBEHHBIX IaMMa-KBaHTaX, JJIEMEHTHBIM aHaIU3 C
HCTIONb30BaHHEM HEWTPOHHBIX PE30HAHCOB, JIEMEHTHBIN aHalnW3 Ha OBICTPHIX HEHTPOHAX, aHAIM3 AJIEMEHTHOTO COCTaBa
TOHKHUX IUICHOK, UCCIIE0BAaHUE PAJUALIMOHHON CTOMKOCTH MaTEPUaAIOB K BO3AECHCTBUIO YCKOPEHHBIX 3aPSKEHHBIX YACTULL HA
IMy4YKaxX 3JIEKTPOCTATHUECKOT0 YCKOPHTENs, pa3paboTKa pagualdOHHO- CTOHKHMX HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAIOB C
HCTONb30BaHUEM ITyYKOB YCKOPEHHBIX HOHOB.

OsxkugaeMble pe3yJibTAThI 10 3aBePIICHUH IPOEKTA:
VYTouHEeHHEe XapaKTEpHCTHK HM3BECTHBIX PE30HAHCOB, OOHapyXeHHe paHee HEW3BECTHBIX. M3MepeHme ceueHMH peakiuil n
KOppEJSLHiA IPOIYKTOB B PE30HAHCHOI 00J1aCTH C TOYHOCTBIO, JOCTATOUHOM JuIst ccienoBanus P- u T-HeueTHBIX 2 dekToB.

Brmmonaenne sxcnepuMenToB 1o uccienoanuio TRI u ROT addexToB B neneHnn, H3MEpPEeHNI0 MacCOBO-IHEPTETHYECKUX H
YIUIOBBIX paclpeesIeHU OCKOJIKOB, MTHOBEHHBIX HEHTPOHOB U FaMMa-KBAHTOB; IOUCKY PEAKUX U DK30THUECKUX MOJ JEJICHUS,
Kak ¢ ucrons3oBanueM MBP-2, Tak 1 CTOpPOHHUX UCTOYHUKOB.

IIpoBeneHue H>KCHEPUMEHTAIbHBIX U TEOPETHUUECKUX HCCIIENOBAHUM HEUTPOH-AIEPHBIX pPEaKUMi B IIMPOKOM JHalla30He
SHEPruil HaJeTalUINX YaCTHIL.
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HCCHCHOB&HI/IC 3aKOHa JUCHICPCUN HeﬁTpOHa B HpeﬂOMJ’IHIOHleﬁ Ccpeac, B TOM YUCJIC B Cj1ydae OOJIBILINX YCKOPCHI/Iﬁ.

PazButne mozeneli pacuera Tpancnoptra OXH n XH B MaTepuane HaHOAIMa3HBIX OTpaKaTeled W pacIiIupeHne 00JacTH HX
MIPUMEHNMOCTH Ha JUAIa30H TEIUIOBBIX HEHTPOHOB.

W3yyeHne CTpyKTypbl IpaduTOB IOCIE€ MX WHTEPKAJIMPOBAHUS M HM3MEPEHHE CEUYEHHH pacCessHUsl XOJIOIHBIX HEHTPOHOB
MHTEPKaIMPOBaHHBIMU IpaduTamu.

[NonmyuyeHre MaHHBIX TS AACPHOM YHEPTETUKH U aCTPOPHU3UKH: U3MEPEHUE UHTETPANBHBIX U TUPPEepEHIIMATEHBIX HEHTPOHHBIX
CEUYCHMIA, YTIIOBBIX KOPPEIIINI B 00JIACTH SHEPTHH OT XOJIOIHBIX HEHTPOHOB 710 coTeH MaB.

[Nonmyuyenne 1 U3ydeHUE paTualiOHHON CTOWKOCTH Pa3IMIHBIX MaTepHAJIOB, B TOM YHCIIE, IEPCIIEKTUBHBIX I IPUMEHEHUS B
KadecTBe OTpaxkaTeliel W 3aMeIuInTeNicii HeHTpoHoB. Pa3paboTka M UCCIIeJOBaHWE PAAHAIMOHHON CTOHKOCTH 3JI€ KTPOHHBIX
KOMIIOHCHTOB, B TOM YHCJIC, pA0OTAIONIUX Ha HOBBIX (DU3NYCCKUX IIPUHIUMIAX.

Pa3pa60TKa C UCTIOJIb30BAHUEM MOPOLIKOBBIX HAHOTEXHOJOTUN M HOHHBIX IIY4YKOB HpI/I60p0B OHCPICTUKHU U DJICKTPOHUKU.

[Tory4ueHre HOBBIX JaHHBIX ¥ MOHHTOPHHT SKOJIOTHUECKOW OOCTAaHOBKM B OTHENBHBIX permoHax crpaH-ydactaun OUSU c
nomoisio HAA.

HccnenoBanue BIUSHUS HEHTPOHHOTO O0JTy4YEHHsI Ha CBOWCTBA )KUBBIX OMOJIOTNYECKUX OOBEKTOB U TKaHEH.

HccnenoBaHue CIOUCTBIX CTPYKTYP, B TOM YHCIIC, BBICOKOTEMIIEPATyPHBIX CBEPXIIPOBOTHUKOB ¢ ToMoIbio MeTouk RBS, ERD
n PIXE.

BrimonHeHME 3]IeMEHTHOTO aHaIn3a Pa3INIHBIX 00BEKTOB KYJbTYPHOT'O HACJICAUA.

Osicuoaemole memoouueckue pe3yiomanol:
OnpeueneHI/Ie ONTUMAJILHBIX TEXHOJIOTHH CHHTE3a U MOI[I/I(I)I/IK&HI/IIZ BCIICCTB AJI1 HUCIIOJb30BaHUS B KAUE€CTBEC OTpamaTeneﬁ
YXH u XH.

Pa3pa60TI<a MCTOAOB OYMCTKH BOJ U IIOYB, OHCHKH Ka4€CTBa IIPOAYKTOB ITMTaHUSA.

W3ydeHne mponeccoB HAKOIUICHHS HAHOYACTHII B OpraHax KMBOTHBIX M PACTEHUH, OLCHKA UX BIMSHMS Ha 3I0POBbE H3y4aeMbIX
JKUBBIX O0OBEKTOB.

PazpaboTka METOAMKM HEpa3pyLIAlOUIET0 3JIEMEHTHOTO aHaJlW3a Ha MIHOBCHHBIX I'aMMa-KBaHTaxX. YCOBEPUICHCTBOBaHME
CYLIECTBYIOIINX METOANK aKTHBAIIMOHHOTO aHaJIHM3a Ha TEIUIOBBIX U PE30HAHCHBIX HEHTpPOHAX.

Pa3paboTka MeTOOB aHaNM3a 3JIEKTPUUECKUX CBOWCTB pa3padaThiBaeMbIX NPHOOPOB 3JIEKTPOHMKHU, SHEPTETUKU W JIATYUKOB
MOHHM3HUPYIOIINX M3JIyYeHUI Ha HOBBIX (PU3NIECKUX MPHHIHUIIAX.

[Mony4yeHHBIC B XOJ€ pealM3aliy NpoekTa QyHIaMEHTaIbHBIC PE3yJIbTAThl OyIyT UMETh BAKHOE 3HAYCHHE VIS IIOHUMAHHUS
MEXaHU3MOB HEUTPOH-SIIEPHBIX PEAKIMI M Pa3BUTHS TEOPETUUECKHUX IPeCcTaBIeHu 00 ATHX npoueccax. MccnenoBanue P- u
T-HeueTHBIX 3¢ deKTOB HacT HHPOPMALIMIO O BEIMYMHE BKIIA/a C1ab0ro B3aUMOJICHCTBHS B SCPHBIE CHIIbI U MOXKET CIIY)KUTb
aNbTePHATUBHBIM METOOM orpezieseHus kodddunuenra cmemmpanus Vud CKM-matuupt. [TonaydeHnue HoBoit nHpopMmannu o
ROT u TRI-3ddexrax, a Taxke IK30THUECKUX MOJAAX JEICHHs MO3BOJIUT MPOSICHUTH OCOOCHHOCTH OJIHOTO U3 JTAlOB 3TOTO
mpoIiecca - pa3pbiBa JSIHIIErocs siapa Ha GparMeHTsl. JJaHHbIC, TOTyYeHHbIC IPH BHIMOJIHCHUN HEUTPOHHO-ONMTHYECKOMW YaCTH
NpOEKTa, OyAyT HEOOXOAMMBI JUIsl CO3NaHUs HOBBIX 3aMeIMTeNei M oTpaxkareneld HeiiTpoHoB. Kpome Toro, oHM mMO3BOJST
CYIIECTBEHHO NPOABUHYTHCS B Pa3pabOTKe METOJOB HEHTPOHHOH MUKPOCKOIMU U WCCIICIOBAHMUSAX MArHUTHOW CTPYKTYPBI
Pa3IMYHBIX 0OBEKTOB.

BrimonHeHue mpUKIIaTHON MPOTpaMMBI MPOEKTa OyAEeT MMETh BaXKHOE COIMAIbHOE 3HAUYEHHE U CIIOCOOCTBOBATH MPOTPECCY
9KOJIOTHYECKUX, MATEPHATIOBETUECKUX, apXEOJIOTHYECKUX U HAHOTEXHOJIOTMUECKUX HCCIEAOBaHUH, a TAaKKE MEePCHEKTUBHBIX
pa3paboToK B 00JIaCTH COBPEMEHHO IEKTPOHUKH U 3HepreTUKH. Co3jaBaeMble U MOJIEPHHU3UPYEMBIE METOUKH JIEMEHTHOTO
U CTPYKTYPHOTO aHanu3a OyJyT BOCTPEOOBAHBI BO MHOTHUX OTPACIISAX YEJIOBEUECKOU NIEATETHHOCTH.

O:xkuaaeMble pe3yJIbTATHI 10 POEKTY B TEKYIeM roay:

H3MepeHue yrioBbIX paclpelelieHu raMMa-KBaHTOB, HUCIIyCKa€MbIX B PEAaKLMU paJUaliOHHOTO 3axBaTa HEWTPOHOB
oOpasiaMu IpUPOJHOTO HUOOMS, M M3BJIEUCHUE NAapLIUAIbHBIX HEHTPOHHBIX IIMPUH P-BOJHOBBIX pe3oHaHcoB 35.85 3B, 42.15
3B, 94.14 3B.

Pa3paboTka METOIMKN ONpPEAEICHHs IUIOTHOCTEH MMOTOKOB PE30HAHCHBIX M TEIUIOBBIX HEHTPOHOB MO CHJIBHBIM PE30HAHCAM,
Hanpumep, naaust (1.457 3B, 3.85 3B, 9.12 3B), cepebpa (5.19 3B) u 3010712 (4.906 3B).

Co3znanne yCTaHOBKH 10 HcciIeqoBaHuI0 T-HeueTHRIX 2 ¢eKToB B 1eieHnH Ha KaHaie Nel peakropa MBP-2.

V3Mepenne BBIXO0B, YITIOBEIX H DJHEPIETUIECKUX PACTIPENETICHUN H30TOIIOB BOAOPOA B TPOMHOM nenenun 252Cf.
IIpoBenenue usMepeHuii peaxuuii (n,o) Ha '“N, 10, 3%°23Cr Ha GBICTPBIX HEHTPOHAX C MCIIONB30BAHMEM TBEPIBIX, TAK M
rasoBbIX 0OPA3IIOB.
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OmnpezneneHne IEMEHTHOTO COCTaBa Psa apXeoJIOTHIECKHX O00pasloB METOIOM HEHTPOHHOTO PE30HAHCHOTO aHalIHW3a Ha
ycranoBke IPEH.

Onenka aTMOCQEPHBIX BBIMAJCHUA TOKENBIX METAUIOB B cTpaHax-ydacTHHmax OUSAU ¢ ncmonp30BaHMEM ITaCCHBHOTO U
aKTUBHOTO OMOMOHHUTOPHUHTA.

Pa3pa60TKa OKOJIO'MYCCKU YUCTHIX MCTOJOB OUYHMCTKH CTOYHBIX BOJ U I1IOYB.
Hoggsie PE3YIBTATHI 110 UCCIICTOBAHUIO BIIMAHUA HAHOYACTUIT METAJIJIOB 1 HeﬁTpOHHOI‘O M3JIYyYCHHU HA )KUBBIC OPTraHU3MBI.
IlogroToBka OKCIICPUMEHTA IO UBMEPCHUIO CKOPOCTU HeﬁTpOHa B BCIICCTBE.

W3mepenue BennunHbl casura ['yca-XsHXEH B SKCIEPUMEHTE IO IOJIHOMY OTPa)KEHHIO HEHTPOHHON BOJHBI OT PE30HAHCHOMN
CTPYKTYPBI (IIpH yCIOBUH IPEIOCTABICHUS BpEMEHH Ha COBPEMEHHOM HEHTPOHHOM Pe(IEKTOMETPE BBICOKOTO pa3pelleHus]).

Msmepenue ceueHuit HEUTPOHHOTO paccesHus Ha nopoiuke JIHA B 3aBUCHMOCTH OT €ro MIOTHOCTH.

HonyquI/Ie MYTaHTOB JJid CCJICKIUU yCTOﬁ‘{I/IBLIX K 3aCyX€ U 3aCOJICHUIO IMOYB COPTOB CEIbCKOXO035MCTBEHHBIX paCTeHHﬁ.

AKTHBHOCTH TE€MBbI:

HauMeHoBaHMe aKTUBHOCTH PykoBoanTeu Cpoxu peanuzanuun
Jlabopatopuss  OTBETCTBEHHBIC OT J1a00OPATOPUHU Craryc
1. Co3paHue KOHUENTYAJbHOIO MPOEKTA ®pank A.N. 2024-2025
HCTOYHHKA YJIbTPAX0JIOAHBIX HEHTPOHOB Kysun I'.B.

(YXH) Ha nMIyJIbCHOM peakTope Peanusams

JIH® 3axapo M.A., Muupina JI.B., My3bruka A.1O., Hezpanos A.1O., [Tokotunosckuit FO.H., Ctpenkos A.B.,
Typmeioexynst K., 2 nmxenepa, 1 padounit

Kpatkasi anHOTAlIMA 1 HAYYHOE 000CHOBaHMeE:

C MOMEHTa OTKPBITHS YIbTPAaXOJOJHBIX HEHTPOoHOB (YXH) B Mupe MOSBHUIICS NI Pl MHTEHCUBHBIX UCTOYHUKOB Y XH 1
BEJICTCSL COOPY)KEHHE €Ille HeCKOIbKUX n3 HuX. B JlyoHe uctounnk YXH oTcyTCTBYET, UTO B 3HAUYUTEIHHON CTEIICHH CBSI3aHO
¢ ocobennocTsiMu peakropa UBP-2M. Ero cpennss MomrHocTh 2 MBT OTHOCHTEIBHO Majia Ui CO3AaHus ucrouHuka Y XH
HEMpPEPBIBHOTO JICHCTBUS, a yacToTa NOBTOpeHHs 5 ['Il CIMIIKOM BeNWKa AJsl TOTO, YTOOBI MOXKHO OBUIO aKKyMYJIMPOBAaTh
HEHTPOHBI, POXKAECHHBIC B KAXAOM OTIEIBHOM UMITyJIbce. OHAKO UMITYJIBCHBIN MTOTOK TETIOBBIX HEHTPOHOB ATOTO peakTopa
OYEHb BEJIUK, [IOCKOJIbKY HHTEPBAJ MEXAY UMIYJIbCAMHU B COTHH pa3 MPEBBILIAET UX JJIUTEIbHOCTD.

Ocob6enHocTh0 Oymaymero wcrounnka Y XH B OUSU sBisieTcst MMITyITBCHBIN PEXUM HAIMTONHEHUS JIOBYIIKH, IPU KOTOPOM
HEWTPOHBI MOCTYMAIOT B HEE TOJHKO BO BpEMsS HMMITYJIbCa, a OCTAJIbHOE BpPEMs JIOBYIIKA OCTAeTCSl HM30JHMPOBAHHOM.
[TpakTHyeckoe OCyleCTBICHHE ATOW WAEH 3aTPYAHEHO TeM OOCTOSTEIbCTBOM, YTO M3-32 HAIWYMsl OMOJOTMYECKOW 3allUThI
JIOBYIIIKA OKa3bIBAETCS YAAJCHHOW OT 3aMeUINTENs, B KOTOpoM reHepupyoorcs YXH, u nomkHa OBITH COETUHEHA C HUM
TPaHCHOPTHBIM HEUTPOHOBOAOM. IIpH 3TOM pa3dpoc BpeMeH MpojieTa TPAaHCIIOPTa MOXKET 3HAUNTEIIFHO NMPEBHIIIATh HHTEPBAJIBI
MEXJIy HMITyJIbCaMH, JIMIIAs CMBbICIIa caMy HACK HakorieHus. s pemieHust 3Tod mpoOnembl B paboTe Mpeiaraioch
HCTIONB30BaTh CMELUAIBHOE YCTPOUCTBO — BPEMEHHYIO JIMH3Y, JO3MPOBAHHO MEHSIONIEE YHEPTHI0 HEMTPOHOB IO Mepe HX
IpUXOJa B 3Ty JHH3Y. Takoe YCTpOWCTBO IO3BOJSET BOCCTAHOBHUTH HMITYJIBCHYIO CTPYKTYPY HEHTPOHHOTO ITy4Ka
HETOCPECTBEHHO Mepe]l BXOJOM B JIOBYIIKY.

B mocnenHee Bpems uesl UMITyJIbCHOTO HANOJHEHHE JOBYHmKH Y XH sBiseTcss mpeiMeToM MHTEHCHUBHOTO OOCYKICHUS B
nurepaTtype. Bo3HMKIN anbTepHAaTHBHBIE MOAXOBI K BPEMEHHOH (DOKYCHPOBKE HEHTPOHOB M METOAAM 3aMemiIeHHs Ooiee
OBICTPBIX, TaK Ha3bIBAEMBIX OYCHb XOJOAHBIX HeiTpoHoB (OXH) mo sHeprwmii, xapaktepHbix it YXH. [osumuch
TeopeTHdecKre pabOTHl TMOCBSIICHHBIE acleKkTaMm (GOpPMHUPOBAaHUS HEHTPOHHOTO HMMITYJIbCa BPEMEHHOW JMH30H, a Takxke
0COOEHHOCTH BPEMEHHOI CTPYKTYPHI ITyYKa HEUTPOHOB MIPH MCIIOIBb30BAaHUH (DIIHmIepa-3aMeInTeNs C CHIBHBIM MarHUTHBIM
moyieM. B pe3ynbraTte MOSBHICS 3HAUMTENBHBIH HA0Op WAEH M NPEIIOKEeHHI, KOTOpble MOTYT OBITH HOJOKEHBI B OCHOBY
IIPOEKTa HOBOrO HcTouHuka Y XH.

Llenbro paboT B pamMKax « AKTUBHOCTH» SIBIISIETCSl JOPMYJIMPOBKA Ha OCHOBE aHAJIN3a KaK YK€ UMEIOIINXCSl, TaK ¥ HEKOTOPBIX
HOBBIX HJIeH Kacaromuxcs Tpancnopra Y XH, aBosmoruy JuimTeIbHOCTH HEHTPOHHBIX CI'yCTKOB M ()OPMUPOBAHHSI ONTUMAJIbHOM
BPEMEHHOU CTPYKTYpPBI CT'YCTKOB Ha BXOJE B JIOBYLIKY, KOHIeNIUH HcTouHnka Y XH Ha nmmynbcHOM peakTope. TakoBbIM
MoxeT ObITh Kak umMetomuiics B JIH® peakrop OUSAU MBP-2M Tak n npoextupyemsiii peakrop HEIITYH. [Ipeanonaraercs,
4YT0 KOHe4HbIH criekTp Y XH Ha BXoze B j10BymIKy Oyzner copmuposan mytem 3ameieans OXH.

O:xkuaaeMble pe3yJIbTATHI 10 3aBepIIEHMH AKTHBHOCTH:
Co3znaHne KOHIENTyalIbHOT0 IPOEKTa HCTOYHUKA YIbTPAaX0JI0AHEIX HEUTPoHOB (Y XH) Ha MMITyTIbCHOM peakTope.
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OPKI/I[IaeMble pe3yJabTaThl IO AKTUBHOCTH B TEKYIIIEM Ioay:
COSHaHI/Ie KOHICIITYAaJIbHOT'O MPOCKTAa UCTOYHHKA VXH nHa HUMITYJIbCHOM PEaKTOpPEC.

Odopmienne 1 ogava 3assBKM Ha OTKPHITHE MPOEKTA MO CO3IaHMI0 HCTOYHHKA Y XH.

2. HeiiTpoHHasi pe30HaHCHas cniekTpockonust  Baagun A.A.
Isenos B.H.

Usrorosnenue
Habop nanubIx

JIH®  Pebposa H.B.

JI®BS Actaxos B.U., banmuna 3.I"., benoboponos A.B., borocnosckuii JI.H., Bymmuna E.A., brieko But.B.,
Bnexo Bep.B., Knesnora E.A., Koposkun J[.C., Kyxapes B.A., Cadonos A.b., Cemamko C.B., Tposu A.1O.,
Tposa FO.A., YerBepukos C.A., Xapsro3os [1.P., [llumanckuit C.C.

KpaTkas anHoTaUMs U HAY4YHOe 000CHOBaHUeE:

DKCHEepUMEHTANbHOE HCCIEAOBAHUE METOJOB PETUCTPAllMU W HM3MEPEHHUs HEUTPOHHBIX PE30HAHCOB MPU MPOXOXKIACHUU
U3IyYeHUsl, TEHEPUPYEeMOro HEUTPOHHBIM HCTOUYHHUKOM, Uepe3 pasiuyHble Marepuaibl. HeWTpoHHass pe3oHaHCHas
CHEKTPOCKOIHS U pagroTpads Ui U3yUSHHUS CBOWCTB MaTEPHAIOB B SKCTPEMAIBHBIX COCTOSHHAX.

PasButne u HCCIICAOBAHNEC MCETOHOB HEPA3pYHIAKOIICTO KOHTPOJIA I/IS,HCJIHI;‘I U MaTCpruajOoB C IMNOMOINBKO TCIUIOBBIX H
OIIUTCIIIIOBBIX HeﬁTpOHOB.

B pamkax pa3pabOTKH METOJOB HEHTPOHHOW TOMOrpaduu B peKMME PEalbHOrO BPEMEHH Ha TEIUIOBBIX M PE30HAHCHBIX
HEeWTpoHax OyneT pa3pabaThlBaThCsl AETEKTOP HEHTPOHHBIX M300pa)KEHHH C BBICOKMM NPOCTPaHCTBEHHBIM (20-50 MxM) u
BpeMeHHbIM (50-100 HC) pa3penieHHeM, 4TO IO3BOJIMT HMCCIIEN0BATh NIMPOKHHA CIEKTP OBICTPONPOTEKAIOIIUX MPOLECCOB B
obmactn (pU3MKM SKCTPEMABHBIX COCTOSHHH BELIECTBA M MaTepUaoBeACHHA. MeTox MO3BONMT ONpPEAEtiTh (DU3HKO-
XMMHUYECKHH COCTaB MAIIMHOCTPOUTEIBHBIX MAaTEPHAIOB, Ta30BBIX MOJIOCTEH B CTPYKType KOHCTPYKIMOHHBIX MaTEpPHAJIOB C
BBICOKOI aTOMHO# Maccoil. Jlpyroe BaXXHOE MNPEHMYIIECTBO HEHTPOHHOH paamorpadguu — BO3MOXKHOCTh BH3YalH3aLUH
BOJIOPOZOCOIEPKAIINX BEIIECTB, HAXOIAIIUXCS B METAIUTNIECKONH MaTpHIIE.

OskuaeMble pe3yJIbTAThI 110 3aBePIIEHNH AKTUBHOCTH:
[IpaxkTrdeckas peanusaiysi METO/la HEpa3pyLIAlOUIET0 U3MEPEHHs MapaMeTpoB MAaTEePHUATIOB B 3KCTPEMAIbHBIX COCTOSIHUSAX.
[IpaxkTHdeckas peanu3anys METO1a Hepa3pyIIaOIIEero HCCIeI0BaHN KOMITO3UIIMOHHBIX MaTepPHaoB.

HccnegoBanre BO3MOXKHOCTH pa3pa60T1<1/1 C1a00TOYHEIX DJIEMEHTOB IMHUTAHHS HAa OCHOBE pacmnajia HeCTaOMILHEIX HU30TOIIOB,
MOJIy4a€MbIX C IMOMOIIBIO HeﬁTpOHHOFO HNCTOYHHKA.

OsxuaeMble pe3yJibTAThI 10 AKTHBHOCTH B TEKYIIEM TOY:
YncneHHoe 1 HKCTIEPUMEHTAIIBHOE OIpeIeIeHNE ONTHMAIIbHBIX XapaKTEePHCTHK HCTOYHUKA HEHTPOHOB.

DKCIEePUMEHTAIBHOE ONPEACICHIE ONTHUMAaIBHON KOHPHUTypaIiy IIOCTAHOBKH 3KCIIEPUMEHTA 151 00eCIIeUeHUs] He0OX0AUMOiH
TOYHOCTH U3MEPEHUS.

COBepH.ICHCTBOBaHI/Ie MCTOAMK pErucTpanuu rnapameTpoB HGﬁTpOHHBIX PC30HAHCOB.

W3mepenne SKCIEPUMEHTANBHBIX CIIEKTPOB HEUTPOHOB OT PA3jIMYHBIX MATEpHANOB, OOTYYEHHBIX MyYKAMU YCKOPEHHBIX
9IIEKTPOHOB.

CoTpyaHuuecTBO 10 TeMe:

Crpana win T'opon HucTuTyT Craryc YyacTHUKH
MesKAYHapoaHas
opraHu3anus
Azepbaiimkan baxy BI'Y CoBmecTHBIE pabOTHI I'amxuesa C.P.
HUI'T HAHA CoBMecTHBIC PabOTHI Ammes Y.C.
I'yceiinos JI.A.
HUPIT HAHA CoBMecTHBIE paOOTHI Camenos O.A.
Anbanus Tupana uT CoBmecTHBIE pabOTHI Jlazo I1. + 3 uen.
ApmeHust EpeBan HUIINKH CoBmecTHBIE pabOTHI Cumonsn A.E.
Xanzatsa [A.
benapyce T'omenb NP5 HAHb Cornanienue Mumenko E.B.
MpuHnck BI'y CoBmecTHBIE pabOTHI Kcenesuu B.K. + 3 uen.
N5b HAHB Cornamenue Cynnuk A.B.
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Bonrapust

borcBana
bpaszunus
Benrpus
BretHam

I'epmanus

I'py3us

Erunner

Nunua

Uranns
Kazaxcran

Kurai
Kyb6a
MATATO
Monpgosa

Mounronus

ITonpmia

XoHHUKH
IInoBnuB

Codus

IMananse
Hralyna
bynanewr
Hanat
XaHon

Maiinng
MiroHxeH
Tounucnu

Anexcanapus
T'm3a

Kaup
In6ua-315-KoM
Onp-Mancypa

Awngkan

Bapanacu
Pum
Anma-Ata

Acrana
Ksi3putopna

Ilexun
CuaHb
I'aBana
Bena
Kuminnes

VYnan-barop
Bpounas
I'manbck
Kpaxos
Jlon3p
Jro6nuu

Omnoie

OtBouk (CBepk)

HUU AT BI'Y

HITI] HAHB
P23
PU

UFT
IE BAS
INRNE BAS

BIUST
UFSB
RKK OU
DNRI

IOP VAST
VNU

JGU

TUM

AIP TSU

TSU
Va-T
CU
NRC
MU
MU

MZU

BHU
ENEA
iAo

EHY
KasHUNP
Ky

PKU

NINT

UH
MATATO
VUMb AHM

nx

CGL

NRC NUM
Uuw

GUT

INP PAS
UL

UMCS

uo

NCBJ
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CoBmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
Cornamenne
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
Cornamienue

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHbIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
Cornamenue

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamienue

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI

Makcumenko C.A.
+ 2 yen.

Urnarenko O.B. + 4 yen.
Kynun M.B.

Banabanos H. + 2 gen.
Mapwunrosa C. + 3 ger.
Amnrenos A. + 5 gen.
Aspamos JI.

Pyckos U. + 4 uenn.
Pyckos T.

CrostoB Y. + 2 gen.
Xumnxays I'. + 1 gen.
Xoana A.T'. na Jly3
Mesapoc-banusT A.
Tpan Tyan An

JIe Xounr Kxbem + 2 ugex.
®am luar Kaanr + 5 gen.
Puc 1.

Knenke M.

Jxanmapunze I'. + 4 gen.
CanoxuaukoBa H.A.
lerexaypu 1. + 5 yven.
bagasu M.C. + 3 yen.
[epud M.

Hoparum M. + 3 gen.
Onp CammaHl X. + 5 gern.
Camnax M. + 2 gen.
Mytykymapan boze

+ 2 yen.

Kymap A. + 3 uen.
Kapra M. + 2 uen.
I'nmymenko B.H.
Jlennuk C.I'.

Owmapona H. + 5 gen.
Hyticembexon b.A.
Amnazos H.

Wxan ['yaxyait

CyH UYxaoxys + 3 yen.
OneuH [eapepo N'oncanec
Decenko C.

Pyns JI.B.

Yenoit JL.E.

Yoxksipian A.T.
bamxunnasm H. + 2 yen.
Xyyxouxyy I'. + 3 gemn.
Kocuop I'. + 5 uen.
Bustok M. + 4 4en.
IOpkoBcku . + 1 yen.
AmnmxkeeBcku 1O. + 3 gern.
Kyx E. + 3 uven.
Scunnckas b. + 7 gen.
Bamnasek M. + 5 gen.
Padyp M.

MustHoBckuii C.
[onanckuii A. + 2 yeu.



Pecrry6nmuka Kopest

Poccus

Tlo3nann

[Ixoxan
Ceyn
TsmxoH
ApXaHTresbCcK
Bbopok
BnagukaBkas

Boponex
TI"aTunna

I'po3HbIii
HonronpyaHerit
Jloxenxk

Hdy6na

ExarepunOypr
EnrixaeBo
HBanoBo

xeBck
Hpxytck

Kanuaunrpan
MockBa

AMU

PAL
Dawonsys
KAERI
CADY
NBBB PAH
cory

BI'y
HUIT KU I[TUAD

qriry

MOTU

Houn®TU

Toc. yu-T "IyOHa"

Junamant

YpdVy

Cupuyc. Kysbacc
UrxTy

yary

JIMH CO PAH
b®Y mm. .KanTa
"CHUUIT"

AO "MHPXVY"
BHUHNA

I'mn

I'MKM3 "MK"
I'MH PAH

HUA PAH

UKW PAH

NMET PAH
NO® PAH
UTO®
NOX5 PAH

MI'MY
MIy

MHUCHC

HUMA® M1y

HUIT K1
OUL] "llouBeHHbIH UH-T"

Mocksa, 3enenorpan "Anrcrpem”
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CoBMmecTHBbIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI

CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMecTHBIC PabOTHI
Cornamienue

CoBMmecTHBIE paOOTHI

CornamieHue
CoBMmecTHbIE pabOTHI
CornameHue
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI

CoBMmecTHbIE pabOTHI
CoBMecTHBIC PabOTHI
CornameHue
CornameHue
CoBMmecTHBIE pabOTHI
CornaiieHue
CoBMmecTHBIE pabOTHI
CoBMecTHBIE paOOTHI
Cornamenue
CoBMecTHBIE paObOTHI
CornaiieHue
CornaiieHue
CoBMmecTHBIE pabOTHI
CoBMecTHBIE paOOTHI

CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
Cornamenne
CoBmecTHBIE pabOTHI

CornaiieHue
CoBmecTHBIE pabOTHI
CornamreHue
CornamreHue

bnamak 3. + 4 yenn.
Haspomuk B. + 4 gen.
Kum I'. + 3 gen.

Kum Ilonr Cy

Yanr /1.

Ecees M.K.

HensmoBuu B.A. + 2 gen.
Jlabpunenko 10.B.
Taypu 1.B.

Baxrens B.M.
Kanmenckuii C.I'. + 3 yed.
Bopo6neB A.C. + 3 yen.
Boponun B.B. + 10 gexn.
Okxkazona 3.I1.

Porauer A.B.

[Tanaes P.B.
Mopxyxuna C.B. + 5 uen.
Cennep A.E. + 3 ven.
Peynos ILIIL

Kpyxanos A.B. + 5 uen.
Hockos M.A.

I'punesny B.W.

JynaeB A.M.

byxapuna 1.JI.
3y6uosckuii H.

Xomxep T.B.

Ponunonosa B.B.
Yeoprmos C.b.

Ceperuna E.N.
Boromo6os E.II. + 1 gen.
Hapesckas T.1O.
3axaposa O.A.

JIsnynoB C.M. + 3 yen.
Brnosuuenko M.B.
ITexor A.H.

JIutBak M.JIL.

Anoxun A.C.
Muxaiinosa I".H.

bena A.T'.

Jaaunsau I'.B. + 3 gen.
CadonoB A.C. + 3 vedn.
Kapankun I1.21.

baneBnu B.A. + 2 gen.
Bbenoxun B.C.

Bymyes B.A.
Kpacnymkun A.b. + 1 gexn.
HUcaes P.111.

Jlaros I1.b.

Yysmieckuit F0.M.

+ 1 gemn.

Tpetpsixopa T.1O. + 2 gedn.
Bapabanos A.JI. + 2 gen.
Bonoros A.T.

TamxueB A A.



PymbiHus

CeBepHas
MakenoHus
CepOust

Mockaa, Tpounk
Hwxuwuit HoBropon

OOHUHCK
Ilepmb
Canxkr-IletepOypr

CeBacronomnb
Crapas Jlagora
Tyna
bas-Mape
Byxapect

T"anarg
Kiyx-Hamoxa
Koncranna
Mbrypene
Opans

ITuremtn

PeimMHuKy-Bbinua

Cubuny
Tumuioapa
Triproeumire

Slcenl
Cxoribe

benrpan

"Muxpon"
WS PAH

NOM PAH

OBU
I[II'HAY

Borannueckuii can
BUH PAH

HUN® CIIer'y
PU

CIIeI'JITY
CIry

OTU um. A.®. Uodde

NuBbIOM

CJI My3eit
Tynl'Y
TUCN-NUCBM
IFIN-HH

IGR
INCDIE ICPE-CA
UB

DJUG
INCDTIM
uoC

ISS

Uuo

ICN
ICSI

ULBS
UVT
VUT

NIRDTP
UAIC
UKiM

INS "VINCA"
IPB
VH-T
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Cornaienue
CoBMecTHBIC PabOTHI
Cornanienve
CoBMecTHBIC PabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMecTHBIC PabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
Cornamenne

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHbIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI
CoBMecTHBIE PabOThI
CoBMecTHBIE PabOThI

CoBmecTHBIE pabOTHI
CoBMmecTHBIE pabOTHI

CoBMecTHBIE PabOTHI
CoBMecTHBIE PabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI
CoBmecTHBIE pabOTHI

IMunurysos A.B.
Kysuenos B.JL.

Txaues 1.N.

Camamenkxo H.H.

Uxamo H.U. + 1 yen.
I'pynzeBud O.T. + 10 gen.
I'atruna E.JI.

Tragenko K.I'. + 3 gen.

bynakos B.E. + 1 uen.
CwmuphuoB A.H. + 1 gem.
AnexceeB A.C. + 10 gedn.
Bacunenko T.A.

Byns AS. + 5 gen.
MunbuakoBa H.A. + 2 gen.
Vnanosa 10.B.
Bonkosa E.M.
Tonopan P. + 3 qen.
Amnocton A.

I'urta /.

Huma O.

Muxaii O.

[Tantenuka A. + 3 uen.
Cetnecky P.

Hymy O.

Mupena M. + 5 ugen.
I'pys U.

Hymy O.

Kuna A.

Jlazany U.

Tynopa A.

Om A. + 3 gen.
Copan H.JL.

benk M. + 2 gen.
ITotnor I1.M.

Ormpea A.