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Obmias xapakTepucTuKa padoThI

AxTyanpHOCTb. 3a nporiremirie 40 jgeT, ¢ MOMEHTa OTKPBITHSI 09apPOBAHHBIX C-KBAPKOB,

U3y4YeHHe CBOMCTB U CTPYKTYPHI OYAPOBAHHBIX &/IPOHOB MOCTEMEHHO YCTYIUIO MECTO UX
UCIIO/Ib30BAHUIO B KAYECTBE MHCTPYMEHTA IPU UCC/IEI0BAHUN, KAK OTKPBITHIX 1032Ke 0O0-
Jiee TSIZKEJTBIX TPETeCTHBIX aIPOHOB, TaK W CIMHOBOW CTPYKTYpPHl HYKJIOHA. Fcim mep-
BO€ SIBHJIOCH JIOTHYECKHIM CJIEJICTBHEM TOro ¢akTa, ITo mnpesecTHbiit b-kBapk B "Cabbibo
HeToIaBaeHHoi" MoJie MepexouT B 0YapOBAHHBIN KBAPK, TO HJes UCIOIH30BAHUA OYa-
posanubix DY Me30HOB (KBApKOBbIH cOCTaB i) Jjist M3MEPEHHs MOJISPU3AIUE [JIOOHOB B
HYKJIOHE U UX BO3MOZKHOT'O BKJIAJ[a B €70 CIINH, ABJISETCS IIyOOKO HETPUBUAILHOMN, KAK 110
CYTH, TaK W C TOYKHU 3PEHUS MOUCKA DPelleHus 3aTsKHOTO COUHOBOIO KPW3HCA MPOTOHA,
u3BecTHOro ¢ 1988 roma.

[TepBast wacThb AuccepTannu MOCBANEHA UCIOIH30BAHIIO 0YaPOBAHHBIX ME30HOB B Kade-
CTBe MHCTPYMEHTa /I U3ydenus B Me30HOB, npexie Beero BY (kpapkowrii coctas bs) n
BY (kBapkoserit coctas b3). B Crammapruoit Mojemu (CM) crpyKTypsl i B3anMoeicTBuii
JIeMEHTAPHBIX YACTHI] cMemmBanme win ocrminamun BO-BY sapisiorcs mpsaMbIM - cieji-
cTBHEM €J1a00T0 B3aUMOIEHCTBUSI BO BTOPOM MOPSIJIKE U OTHOCATCS] K OJJHOMY M3 OCHOBHBIX
eé npejickasannii. [lonck BS—B_‘S) OCTIAJITATIAM BXOJUA B YHUCJ0 TPUOPUTETHBIX 33739 IKC-
nepumenta DELPHI (DEtector with Lepton, Photon and Hadron Identification) 8 CERN.
Cucrema B%-BY, ananormano cucreme KO-KO, mveer 1Ba cOBCTBEHHBIX MACCOBBIX COCTOSI-
HHd, Pa3IMYaloNIuxcs BpeMeHeM KusHu. Vsmepenue pasnumpl Mace Ampo cOOCTBEHHBIX
CP cocrosunii B? me3o0na, onpee/sionieii 4acToTy oOCHULIANMIL, 1 TO3TOMY Ha3bIBAEGMOIl
POCTO YACTOTOM OCIHULIANMIL, TPEICTABIISIIO HHTEPEC O HeCKObKuM npuanuam. C of-
HOU CTOPOHBI ITO CBA3aHO € BO3SMOZKHOCTBIO MPENU3NOHHOTO Ollpele/IeHIs OTHOIIEHUS JTe-
MeHTOB |Viq/Vis| MaTpunpl cvenmBanus kBapkoB CKM (Cabibbo-Kobayashi-Maskawa),
C JAPYroif CTOPOHBI YyBCTBUTEJIBLHOCTHIO CaMOi BeM4uHbl Ampo K HPOABJIEHHAM HOBOI
dusuku. Kpome Toro, o/iHoit n3 riaaBHbIX 33/1a9 B-U3NKN dBISI0CH TPEIU3UOHHOE OIpe-
nenenue 3HaveHuit p u n napamerpos CKM matpumel. OmHO U3 orpaHuveHuit Ha p U 1
napaMeTpbl MOXKeT OBbITh HOMY4eHO U3 M3Mepenuil yacToT ocuuunanuit Ampo 1 Amgpo.

B amccepramun pacemarpusaercs nouck BO-BY ocrmisimii Tpensi B3auMOI0mI0,HSIIO-
IIUMHU METOIAMHU, W3 KOTOPBHIX MEPBBIE JIBA SIBISIIOTCS WHKIIO3UBHBIMU, & TPETHI - IKC-
KJTIO3UBHBIM:
1) aHAJIM3 TOMYJIENTORHBIX pacnagos BY ME30HOB ¢ TOJHOCTBIO WM TACTHYHO PEKOHCTPY-
upoBanubiMu Dg Me30HaMH;
2) aHa/ M3 aJPOHHLIX pacnajioB BY Me30HOB ¢ MOJHOCTLIO PeKOHCTPYyUpoBaHHBIMU Dy Me-
30HAMU;
3) aHAJIN3 MOJHOCTBIO PEKOHCTPYUPOBAHHBIX BY Me30HOB.

Bropas gacTb jauccepranun mOCBINEHA U3YYEHUIO BKJIAJIQ [VIIOOHOB B IOJIHBIH CIIMH

HYKJIOHA B Hporeccax ¢ obpazosanmeM odapoBaHEbix DY meszonos. Pacupenenenne crn-



pasbHOCTH TAI00HOB, Ag(x), Kak (GYHKINH JOAH UMIYJIbCa HYKJIOHA, T, MEePEHOCHMON
B3aMMO/IefICTBYIONTUM [JTIOOHOM, ABJsdgeTcd DYHTAMEHTATbHON BETMIMHON, XapaKTepu3y-
foteit ero crpykTypy. [lepBoiit MOMeHT criupabHOCTH TI00HOB AG = fol Ag(z)dx uarep-
HPETUPYETCs, KAK BKJIAJ[ IJIIOOHOB B HOJIHBIA ciimd nykjona. Takum obpazom AG siBiisi-
eTCsl KITI0UeBOl COCTAB/IAIONIEN NPABIIA CYMM CIHPATBHOCTH HyK/IOHA: 3 = s AX + AG +
L, + Ly, rne AY asisercs BKJIaJOM CIWHA KBAPKOB M aHTHKBApPKOB, a L, L, cooTser-
CTBYIOIIHE BKJIAIbI OPOUTATBLHOTO YTJIOBOTO MOMEHTa KBapKOB | TII00HOB. [lepBoHadanb-
HO TPEINOJIAragoch, 9TO MOJHBIA COUH HYKJIOHA OMpee/seTcs BKJIAJAMH BXOIAIUX B
ero CTpyKTypy BaJeHTHbIX KBapKoB. OaHako, pesyabrar sxcrnepumenta EMC (European
Muon Collaboration) mokasas, 9To BKJIaJ KBAPDKOB B MOJHBI CITMH TPOTOHA MaJl, 9TO MO~
JAy9ua0 HazBaHue "cuuHOBBIH Kpusuc". M3sgmupiM pemrenneM "cmHOBOro Kpusnuca' ObLT
ob1 Gobinoit (AG = 2,6) BKJIaJ IJIIDOHOB B MOJHBIH CIIUH HYKJIOHA, MPEICKA3bIBACMBII B
pavkax "raoonHON akcnasbHol anomasnu'. M3mepenne Bennanabl AG CTaIO0 OAHON n3
npuopurerHbix 3ana4 sxkcnepumenta COMPASS (Common Muon and Proton Apparatus
for Structure and Spectroscopy) 8 CERN.

B auccepramum paccMmaTpuBaeTcs TpsSMoe H3MepeHne MOJISPU3ANUU [NTIOOHOB, OCHO-
BAHHOE Ha U3Yy4YeHHMU JABOWHON CuMHOBOI acummerpuu AN-DX BBEIXOZI0B OYaPOBAHHBIX
DY mesonos B peakiuu Liy6oko-Heyupyroro Paccesnus (IHP) Mi0OHOB ¢ mMITy/IhCOM
160 I'sB/c Ha MOJAPU30BAHHBIX JIEHTPOHAX U MPOTOHAX.

Lenn u 3amaun uccaenoBanus. Llenbio paborsr sBasincs mouck B2-BY ocrmis-

Uil 1 U3MEpeHrne BKJIaJIa IJIIOOHOB B IIOJIHBINA CIIMH HYKJIOHA. B 0boux ciydasx pabounm
WHCTPYMEHTOM HCCHENOBAHUN ABIAJIACH O9apOBAHHBIE ME30HHI.

Hayuynasa HOBU3HA.

~ Buepsbie I0JHOCTBIO PEKOHCTPyUpoBaHHbie BY Me30HbBI ObLIM HCHOIB30BAHLI B HO-

0_RO o,
ucke B;-BY ocnimmsimii;

— BII€pBbLIE€ IIOKa3aHO, YTO HOJHOCTBIO PEKOHCTPYUPOBaHHLIC DpacCIlaJdbl Bg ME30HOB
00eCIIeInBAIOT IYBCTBUTEJbHOCTDb K 3HAYUTEJILHO OOJIBIINM 3HAYCHUAM AmBg, qeM

IOJIYJIeNITOHHBIE pacnaasl BY, moMuHupyomue B 06,1aCTH MaJIbIX 3HAYCHHUIT Ampgo;

— YaCTHuIDbI C TAZKEJIBIM KBapKOM (DO MGBOHBI) BII€epBLIE OBLJIN HCIOJb30BAHDI HJId U3y-

YeHUs BHYTPeHHEH CTPYKTYPbl HYKJIOHA;

— moJagpu3anus rIooHoB Ag/g BepBble H3MepeHa MOCPeJICTBOM JBOWHON CIMHOBO

AN—=DOX

acumMerpun A BBIX0JI0B o4apoBaHHbIX D? Me30HOB B peakIuu pOTOH-IJII00H-

noro causgung I'HP;

— BII€pPBbIE€ IIOKa3aHO, 9YTO BKJIa/J IVIIOOHOB B IIOJIHBIH CIIHH HYKJIOHa, €CJIM OH I10JIOXKH-

TesieH, coctapiasger AG ~ 0, 2.

IIpakTuyeckasa IEeHHOCTD.




— MeToapl MOMCKA BS—B(S) OCTIAJLITATIN, TIPECTaBIEHHBIE B JIUCCEPTAITUN, ABUJIACH Pe-

IMAONMUME B TOC/IeLyIomue Tobl i oTKpbitiudg BY-BY ocnuinsanuii B Fermilab;

— HU3MepeHHne BpEeMEHH 2KH3HU B(s) Me€30Ha BHOCHT BKJIaJd B YTOYHEHHME MEXaHU3MOB

pacnaja TIKEJIbIX YaCTHIL;

— pe3yJabTaThl U3MEPeHUs MOJISPU3AIIN IIOHOB Ag/g (€ MOCIeYIONM H3BJIeYeHN-
eM BKJIaJIa CHUPATbHOCTH MI0OHOB AG B MOJHBI CHHH HYKJIOHA) MOKA3aJH, ITO
JIIST pellleHus] CIUHOBOIO KPH3HUCa, HEOOXOIUMO HM3MepeHHe BKJIa/1a OpOUTATbHBIX
MOMEHTOB KBapKOB U TIJIIOOHOB, & TaKyKe, ITO3BOJIMIN MTPEJICKA3aTh BEJIMIUHY TOTO

BKJIa/1A.

Ha 3ammTy BBIHOCATCH CJIE€AYIONIE PE3YyJabTATHI:

1. BuepBble HCIIOB30BAHHbBIN JUCCEPTAHTOM METO/I TIOJIHOCTHIO PEKOHCTPYUPOBAHHBIX

0 0_RO i
B/ mezonon qs ananmza B.-BY ocnmsnii;

2. /luccepTaHT BIEpBBIE IOKA3aJ, YTO ITOT METOJ], 00eCIHeYnBaeT HAMIYYUIIVIO YyB-
CTBHTEIbHOCTD K OOJIBLIIMM 3HaYeHnaM Ampo, 110 CPaBHEHHUIO ¢ HHK/IIO3UBHBIME Me-

TOJAMU;
" & R0
3. Huxnuit npenes na gacrory ocumidnuit B me3zona

Ampo > 8,5 e ua 95% ypOBHE IOCTOBEPHOCTH C YyBCTBHTEIBHOCTHIO 12,0 e

4. Bepxuuii npejies1 Ha OTHOCHTE/IbHYIO pasHuIly IupuH pacuata Al'ge / I'go cobcTBEH-

HBIX MaCCOBBIX cocTosiauii BY Me30Ha

ATl'go /I'go < 0,45 na 95% ypoBHE J0CTOBEPHOCTH;

5. Usmepenne cpenmero spemenn xu3nu BY meszoma

Tho = 1,46 + 0, 11 c;

6. BrepBbie BBIMOJHEHHBIE H3MEPEHUS TOISPU3ANNE TTI00HOB Ag /g Hanbomee MOIeTh-

HO-HE3aBUCUMBIM CIIOCOOOM: METO0M "OTKPBITOTO OYapoBaHus';

7. Cpeansgsd BeJUYUHA MOJIAPH3ANUNA TJIFOOHOB, HOJIYYeHHAd B JUIUPYIONEM IOPSIKe
treopuu Bo3mymenuit KX/I (LO), B unrepsaie 0,06 < x < 0,22 moJeit uMiyabca

HYKJIOHA, TPUXOAAINAXCSI Ha B3aNMOJIefiCTBYIONIHE TUTIOOHBI

A LO
<—g> — —0,06+0,21 (crar.) £ 0,08 (cuer.)  mpm (z) ~ 0, 11;
g



10.

11.

Cpennss BeqndrHa TOJIApH3anUE [I00HOB B mHTepBate 0,12 < x < 0,33, mory-

JeHHas B CJIEYIONIEM 32 JUAUPYIomuM nopsake teopun Boamyeruit KX/ (NLO)

Ag\ NLO
<_g> = —0,13+0,15 (crar.) £ 0,15 (cucr.) upu () ~ 0, 20;
g

. YKa3zaHue Ha MaJIO€ 3HAYEHUE BEJTMUUHbI MOJISIPUBAIMI TJIFOOHOB Ag/g | Oy YeHHOE

B Jimupytomiem nopsiake reopun Bo3mytnennit KX /I meromgom "orkpeiToro oaaposa-

Hus", u moarBep:kaéHHOe mpsaMbiMu m3MepeHuasmu SMC, HERMES u COMPASS

MeronoM "Goapmux pr';

Besmunna nepporo MomMeHTa nosgpusaiuu raooHoB AG = 0,22+0, 08, morydeHHas
NLO

. A
n3 KX/JI ana/jinza, B KOTOPBI OBLJIO BKJIIOYEHO H3MEPEHHOE 3HAYCHUE <79> ;
Ornenka BKJ1a/1a OpOUTAIBHOIO MOMEHTA KBAPKOB U TIIOOHOB B TIOJIHBIN CIIUH HYKJIO-

Ha cocTapuBmiag ~ 18% B cOOTBETCTBUM C TPABMJIOM CyMM CIUPAILHOCTH HYKJIOHA.

,ZLOCTOBepHOCTB IpeACTaBJICHHBIX B JUCCEPTalUU PE3YyJIbTAaTOB IIOATBEPZKIaCTCA:

1.

Orkpbiruem BY-BY ocuuistiuil Ha ocHOBE MeTOjia IOJHOCTBIO PEKOHCTPYHPOBaH-

uerx BY mMe30H0B;

. Corylacuem u3MepeHHOTO cpejHero BpeMenu »kusuu BY Me30HOB ¢ MUDOBbIME 3Ha-

qenusimu PDG;

Cormacuem pe3ysbTaTa H3MepeHUs MOISIPU3AIIA IJII0OHOB B JIUIANDPYIOIIEM OPSIKE

teopun Bosmymiennit KX/ ¢ uamepenusamu sxcrepumentos SMC 1 HERMES;

. Cornacmem BeIMYWHBI TEPBOTO MOMEHTA Ot pu3aliu riaooHoB AG ~ 0, 2 co 3nade-

HUAMU, IIOJTYYEHHBIMU B KX,H aHaJIu3aX ¢ UCIIOJIb30BaHUEM JaHHbIX 3KCIIEPUMEHTOB

na RHIC.

Amnpobarusa paboTei. Pe3yibTaThl nccie10BaHnil, BOMEAMNNX B INCCEPTAINIO, HEOI-

HOKPATHO 00CYZKIauCh Ha pabounx copemanusax kosnadbopamuiit DELPHI uw COMPASS,

Ha CHIEIUaJIU3NPOBAHHBIX CEMHWHapaX I1O CbI/ISI/IKe BBICOKHUX SHepI‘I/IfI " 3JIEMEHTAPHBIX Ya-

CTHII B OT€YECTBEHHBIX M 3apy0eKHbIX HaydHbiX nenrpax: OMAN u IIEPH. Kpowme Toro,

3TU PE3YJABTATHI MPEICTABISINCH Ha MeXKIyHAPOJHBIX KoHbepernusax: HEP’'97 (Jerusa-
lem, Israel, 1997), Moriod (Les Arcs, France, 1998), ICHEP’98 (Vancouver, Canada,
1998), HEP’99 (Tampere, Finland, 1999), ICHEP2000 (Osaka, Japon, 2000), ICHEP’06
(Moscow, Russia, 2006), BARYONS’07 (Seoul, South Corea, 2007), BEACH2008 (South
Coroline, USA, 2008), ECT Trento (Trento, Italy, 2010), DIFFRACTION2010 (Otranto,
[taly, 2010), QFTHEP’11 (Sochi, Russia, 2011), BEACH2012 (Wichita, USA, 2012),
TRENDS (Aluthta, Ukraine, 2013), QUARKS2014 (Suzdal, Russia, 2014), DIFFRACTI-
ON2014 (Primosten, Croatia, 2014) u QCD15 (Montpellier, France, 2015).
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Ilyoaukanmum u JuY9HBIN BKJaa aBTopa [lo pesynpraram jauccepraruu omy0O./u-

KoBaHo 16 pabor. Cmmcok pabor mpuse/ieH B KomHie apropedepara. [lag Toro, 4robbI
MOJYEPKHYTh BKJIAJ[ ABTOPA, B JUCCEPTAIMH MUTUPYIOTCS &) BHYTPUKOLIAOOPAIHOHHBIE
OTYETBHl U MATEPUAJIBI, IPEJICTABICHHbIe HA KOHMepeHun (B 000MX C/Iydasix ¢ OrpaHUYeH-
HBIM 9IHCJIOM aBTOPOB); 6) MOKIA b JUCCEPTAHTA HAa KOH(MEPEHIHSIX U KOAIab0pannoHHBIX
COBCIIaHUAX. BKJIa,ZL aBTOpPa B MOJYYEHHbBIC PE3YJbTAThI ABJIACTCA ONPEaC/JIAI0ITUM.

CrpykTypa u obbem auccepramuu. /luccepraliys COCTOUT U3 BBEICHHUS, BOCHMH

IJIaB OCHOBHOT'O TEKCTa, 3aKJII0UEHUS W TPEX Mpuiaokenuit. O0mmit o0bEM quccepranun
cocrapiisier 157 crpanun. /luccepranus cojpepkut 56 puCyHKOB, 29 TaOIUIl U CIIHCOK JIU-

Teparypbl n3 188 HauMeHOBaHWIM.

KpaTtkoe coaepkaHue AuccepTalau

B mepBoii riiaBe 1eMOHCTPUPYETCS aKTYAIbHOCTH HCCJIEIYEMBIX TPOOIeM U HayIHad
Hosu3Ha. Kparko mpejcrasiena CtangapTHas MOJE/Ib, PACCMOTPEHO BS—B_Q cMeluBanue,
KaK pasjies1 pusuky TaxKENbIX KBApKoB. M3noxken dpopmanusm ['HP u coBpemennoe co-
CTOSTHUE M3YYEHHS CTPYKTYPb HYyKJIOHA.

Bo BTOpoii raaBe oOcyxKmaerca nposepka CramgapTHoit Mojgenanm B KCIepUMEHTE
DELPHI na LEP (Large Electron Positron collider).

B maparpade 2.1 upencrasien xkomtaiiaep LEP 8 CERN. Coznanne LEP 6110 3a-
aymano B 1976 roiy mocse Brixoaa paboTer Beprona Puxtepal] B koTopoit on mpusbiBa
K paspaborke e'e” Ko/Iaiizepa I8 JeTAIbHOTO U3Y4YeHHs NPUPOABI CJIA00T0 B3aMMO-
neiicrBusi. B-pusuka, kak camocrogdTe/ibHasd 3a/a4a, He 006Cy K/ 1aJuch, BpeMeHa »Ku3nu B
a1poHOB He Oblin n3BecTHBI. OHAKO B Hava e 80-X roJ0B B 9KCIEPUMEHTaX Ha KOJIIali1e-
pe PEP B SLAC (Positron Electron Project in Stanford Linear Accelerator Center) 6b110
o0HApPY2KEeHO, YTO BpeMeHa »KU3HU B aIpoHOB IpUMEPHO Ha HOPAI0K OOJbIIe, YeM OXKH-
J1aJ10Ch. B 910 2Ke BpeMmsi, ObLjin pa3paboTaHbl U yCIIENTHO IPUMEHEHBI B IKCIEPUMEHTAX Ha
(pUKCUPOBAHHOI MUIIIEHN KPEMHUEBBIE JeTEKTOPHI ¢ BBICOKIM ITPOCTPAHCTBEHHBIM Pa3pe-
IeHneM. DTO JAaBaI0 BO3MOXKHOCTh OT/Ie/ISITh BTOPUIHbBIE BepimuHbl " nonrokupymux" B
aJlpOHOB OT NMEepBUYHOI BepimmHbl ete™ B3amMoneiicteua. Kak ciaencrsue, nsa - ALEPH
(Apparatus for LEP PHysics) u DELPHI - u3 uersipex skcnepumentos Ha LEP, BKitio-
quIM KpeMHHeBble BepiuHHbIE JerekTopbl B cBou Lol (Letter of Intent) B 1982 roxy.
Vekopuresns LEP 0b11 BBe1€H B aKciiyaTanuio B wiojie 1989-ro roja.

B maparpade 2.2 kparko paccMmorper skcnepuMenT DELPHI. Veranoska DELPHI -
9TO KOMILTEKC u3 20-TH JeTeKTOPOB Pa3JHIHOrO HasHAUYeHHs. ['eoMeTpUYIecKn yCTaHOBKA
MOXKeT OBbITh IIpeJcTaBjeHa, KakK MUINHADP pajanycoM Oosiee b u jytuHOi okoJsio 10 mer-
poB. Toukocrennbiii 1,4 MM OepUJIINEBBIH BaKyyMHBIHI MOHOTPOBOJI Pajuycom 5,6 cM,

BHYTPU KOTOPOTO W NUPKYJUPYIOT BCTpPeUHBbIEe MYYKU JEKTPOHOB M MO3UTPOHOB PAaCIIO-

!B arom ke romy on nomyumnna HobGeseBcKyto mpemmio 3a OTKphiTHe J /1) Me30Ha.



JIOZKeH 110 ocu nuannapa. Tpexkoaga cucrema DELPHI cocrosiia n3 4eTbIpéx J1eTeKTOpOB:
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Puc. 1: Ilpumep maentuduxamun K mesona n ayx mmoHos B pacmage B~ — K07~ —
K-n"7~ ¢ ncnoawzosannem TPC u RICH.

Vertex Detector (VD), Inner Detector (ID), Time Projection Chamber (TPC) u Outer
Detector(OD). Ummysibe 3apszkeHHbIX gactutl npu p <10 ['9B/c u3Mepsics ¢ TOYHOCTHIO
op/p < 1,5% B obactu yruos 40° < 6 < 140°. Bepruumstii JeTeKTOP COCTOAT U3 TPEX
KOHIHEHTPUYIECKHUX CJI0O€B KPEMHHUEBBLIX MHKPOIIOJOCKOBBIX JETEKTOPOB, PACIIOJOXKE€HHbIX
Ha pajmycax 6,3 cM, 9 cm u 11 cMm or ocu mydka. Pa3zpernrerume BepHIHHHOTO JAeTEKTOpA,
IpH YCJIOBHU YTO TPEK MEpPeceKaeT BCe TPU CJIOI KPEMHHS, COCTABJISIO OKOJO 8 MKM IIO
r'¢ KOOpJAUHATAM, a JJIsl 7'Z 3aBUCHJIO OT HOJIIPHOTO yIJIa TPEKa W JOCTUTAJI0 OKOJIO 9 MKM
JJ1s1 TPEKOB, BBIXOJISIINX MEPIEHINKYASIPHO MOIYJISIM JTETEKTOPA.

Dkcnepumvent DELPHI skiiouas B cebsa RICH (Ring Imagine Cherenkov Detector) ms
uaeHTH(hUKAINE aIpOHOB KOHeYHOro cocrosuus. Mcnonb3oBapmiuecs B RICH xunkwme u
ra3oBbie¢ pauaTOpbl II03BOJIMJINM OUITHMU3UPDOBATDL I/I,ZLeHTI/ICbI/IKaHI/HO HaCTull, B IIUPOKOM
JHana3oHe UMITYIbCOB: Kujkne B nuanasone or 0,7 I'9B/c no 8 I'9B/c, a raszosbie B nna-
mazone ot 2,5 9B /c 1o 25 9B /c. DdbdexruBnas unenrudukamnus aJIpoHOB CTAIA BO3-
MOXkKHO#t Graromapst kombunanuu u3mepenuii dF /dr 8 TPC (Time Projection Chamber)
u urdopmaruu or RICH merekropa (puc. [1)).

B maparpade 2.3 paccmorperbl 09apoBaHHBIE ME30HBI, KAK WHCTPYMEHT HCC/IeI0Ba~
uus B me3onos. /lana perpocrnexktuBa oT BBejieHust B 1964 1. 4eTBEPTOro apomara, 09apo-
BAHHOI'O KBapKa, 10 90-X To0B, KOrIa O9apOBaHHBIE YACTUIIBI CTAJIN UCIOJIB30BATHC, KAK
HHCTPYMEHT ISl H3yJYeHus TpeaecTHuIX dacTuil. [Ipenectasie B agpons! urpaior ocobyio
posib B husuke gacrut,. Cambril TAKEMBIH (-KBAPK, B pe3y/abTaTe c;iaboro B3anMo1eicTBIs
nepexoauT B b-kBapk ¢ ucnyckanumem W 0o3oma, npexje dem copmupyercsa T agpoH.
Takum 0OpaszoM, aIpOHBI, colep:kKalme b-KBapK, ABJISIOTCA CAMBIMU TSXKEJIBIMH U3 IKC-
HePUMEHTAJIbHO JoCTynHbIX. Tpaannnonuo, B-dusnka ObLaa 001acThbIO HCCAEI0BAHUS HA
ete” komnaiimepax, paboramomunx Ha nukax obpaszosanus pezonancos Y (4S) ¢ maccoit
(10,5794 + 0,00012) T'sB/c? mm Z° ¢ maccoii (91,1876 + 0,0021) T5B/c?. Ceuenne 06-

pazoBanus B aaponos B eTe” B3auMoseficTBusx cocrapisger okoso 1 nb B YT (4S) u okomo
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6 nb B Z° nukax.

N3-3a Oosee TsKETOH Macchl D-KBapka pas3jndue BO BpeMeHaX KHU3HHU IPEeTeCTHBIX
JACTHI OKHIAI0CH MEHbIIIe, 9eM B CeKTOPe 0YapOBAHHBIX YACTHIl. BOJBITHHCTBO Teope-
THYECKUX PACUYETOB BPEMEH KU3HM CXOJMIUCH B OIEHKE, 4TO JIOJIZKHA CyNIecTBOBATD H%
pazuuna Bo Bpemenax wusznu BT u B? mesonos, a ornomenue spemén wusznu B? u BY
ME30HOB TPEICKA3BIBAIOCH OJU3KUM K €IMHUIE ¢ TOYHOCTHIO nopanka 1%.

B nmaparpade 2.4. 06cyKIAI0TCA METOABI H3MEPEHUA CPEJIHEro BpeMenn Ku3uu BY
Me30Ha. 1Ipn dbparMenTanun b-KBapKOBHIX CTPYil oT pacmanoB Z° — bb KoJmdecTBo 06-
pazyiomuxcst BY mezonos cymecrsenno menbiue (~ 7%), uem BT u B° Me30HOBE], TaK Kak
Juist obpasosanust BY neobxojmma Mopckas s5 napa.

[lepBblit METON COCTOS B MCHOJB30BAHMH IOy IeNTOHHBIX pacnatos B — DI 17X,
Hanmune Dy Me30HA B mape ¢ JIENTOHOM SABJIAETCS CUJIBHBIM APTYMEHTOM B MOAB3Y B
ME30Ha, TaK KaK /I HeCTpaHHBIX B Me30HO0B Takoit pacmay ssisercs "Cabbibo momas-
aenubim". TpeboBanune, 4T00BI JIEMTOH UMeJ HMITYIhC (TOMEPEYHBI UMITYIhc) Gosee 3
['sB/c (1,2 I'3B/c), nossoaser addekTuBHO MOAABIATE GOH OT KACKAJIHBIX DPACTIAIOB
(b — ¢ — I7) B Me30HOB M OT JIOKHBIX JIENTOHOB B KOMOWHanuu ¢ Dy Me30HAME, UTO
MozkeT obecriednBarh crenenb uuctorhl BY BeiGopku no ~ 90% (r.e. jonn Bl-pacnajos
10 OTHOIIEHHIO K 001emMy duciay B-pacnaios).

AHa/Iu3 10JTyJIeNTOHHBIX pacuaioB BY Me30HOB ¢ IOJHOCTBIO PEKOHCTPYHPOBAHHBIME
D, MezoHaMu il KpaTKocTd HasbiBaeTca DT amammsom. CiieyeT oTMeTuThb, 9To Takue
COOBITHUSI TAaKyKe HA3BIBAIOTCS COOBITUSIMU C "TPABUJIBHBIM' 3HAKOM, & €CJIM CYyMMapHBII
zapan Dyl maper He paBeH HYJIIO - COOBITHAME ¢ "HempaBUIbHBIM' 3HAKOM.

Bropoit meTos 6,I130K K IEPBOMY € TOM Pa3HMIIEH, ITO BMECTO JIEITOHA BBICOKOM dHEP-
I'UH KCIIOJb3YeTCd aJIPOH CO 3HAKOM 3aps1a IPOTUBOIOI0KHBIM 3HAKY 3apsiaa Dy Me30Ha.
B srom cityuae poHOBBIE yC/10BUSI XY 2Ke, TAK KAK CYIIECTBYIOT TPU UCTOYHUKA Dy ME30HOB.
Bo-niepBoix, 970 ME30HBI, BO3HUKAOIINE TPU IPOHU3AINHN C-KBAPKOBBIX CTPYHl OT pacia-
noB Z° — ¢Z, BO-BTODBIX, ME30HBI OT PaclaloB HecTpanHbX B mezonos (B — DID*X)
¥, HAKOHeN, caM® pacnaasl BY. B komeunoMm cuére, orOupasg coOBITHS 110 ONPEIeICHHBIM
KPUTEPUAM, JOCTATACTCS CTenenn auctorhl BY BeiGopkn 10 ~ 60%

Anajuz agponnbx pacnaios BY Me30HOB ¢ MOJHOCTBIO PEKOHCTPYUPOBAHHBIMU Dy Me-
30HAMU I KpATKOCTH HasbiBaeTcs DEhT anammsom.

U1, HaKOHeN, aHAJIA3 MOJHOCTHIO PEKOHCTPYHUPOBAHHBIX BY ME30HOB ABIAETCHA HAMITY -
IIHM 1715 B3Mepenns BpeMend xu3un B mesonos u noncka BY-BY ocnumnsamnmit. Henocrar-
KOM 3TOr0 MeTO/[a SBJISeTCs KpaiiHe Hu3Kas CTATHCTUKA 110 CPABHEHUIO C WHKJIFO3UBHBIMHI
METOJTAM.

AHaJ/Iu3 I0JIHOCTBIO PeKOHCTPYUPOBaHHbIX BY Me30HOB HasbIBaeTCA TaKzKe SKCKJII03UB-

aeiv BY amammsom.

2B nanbheiinieM 6yeT UCIIOAb30BATHCH 0600IEHHOE BbIpazkeHue "Hecrpannbie B mesonbt”.
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B riaee 3 npejcTaB/ieH aHa/ M3 MOJIYJEITOHHBIX pacnajos BY ME30HOB ¢ MOJHOCTBIO
WM YaCTUYHO PEKOHCTPYUPOBAHHLIMU Dy Me30HAMH.

B maparpade 3.1 Tperbeiil riaaBbl u3JI0KeH 0TOOp cobbiTuit ¢ Dy Me30HaMHu u UX
crpykrypa. B 1992 -1995 romax 6b110 3aperucrpuposano 3,610 Z° — hth™ pacnaunos,
B KOTOpHIX Haiigeno 436 DT komOunarmii, peKOHCTPYUPOBAHHBIX B BOCHMH DA3IHTHBIX
Mojax pacmaga. Ha puc. 2la mokaszan CreKTp HHBAPHAHTHLIX MACC MIECTH aJPOHHBIX MOJ
pacmana Dy Me30HOB, a Ha, puC. b pacipeiesieHie HHBAPUAHTHLIX Mace ¢ — KTK™ kan-
JMAATOB, OTOOPAHHBIX B ABYX HMOJYJIENTOHHBIX MOJax pacmaaa Dg me3oH0B. KommuecTBo
nosynentonabx pacnanos BY mesonos B DEIF Bmibopxe cocrasmio 230 + 18. Jlomonuu-
TEJILHO B aHAJM3€ MCIOJIb30BAJINCH YACTUIHO PEKOHCTPYHUPOBAHHBIE A/IPOHHBIE PACTIAIBI

DF — ¢h*X. B BuiGopke 441 ¢ph*1F cobprTuii uncio noayaentonnbx pacuatos BY cocra-
o 41 £+ 12.
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Puc. 2: Pacupepesienua uHBapuaHTHbIX MacC a) Dy KaHAMIATOB C AJAPOHHBIMU MO-
pil s JAL A,
navn pacnaga or, KYK™ KSK™ KK ¢ nt7r~ n ¢r 7’ ; b) KK~ wmesonos
OT pachajoB ¢ KaHIMIATOB, OTOOPAHHBIX B JIBYX MOJIYJIENTOHHBIX MoOJax pacnajia Dy
(gbu‘uﬂ u ¢e~v,). CoOTBETCTBYIONIME PACIIPE/IeIeHIsT HHBAPHAHTHBIX MACC JJIs COOBITHI

¢ "HempaBUILHBIM" 3HAKOM MOKA3aHbI B BHJIE THCTOIDAMM.

(=]

B naparpadpe 3.2 paccMoTpeHbl: n3Mepenue BpeMenn pacuaja BY kaHamiaTos, Bpe-
MEHHOE pa3perienne, akcenTanc, but pacupegesennii BpeMén pacnaga BY kanaumatos n
koMbuHaTopHOTO hoHA (pHC. . Kak BujHo u3 puc. a, B DEIT BRIGOpKE, BKIA OT TO-
gynentonubix pactanos BY mezonos (bl(Bg) awasercs pomunupyomumM. Kackamble pac-
majael B — E(*)DS(*HX (bcl) w mosytenToHHBIE pacmasl HecTpaHHbX B Meszonos (bl(B)
ABJIAIOTCA HeTouHnKaMu busndeckoro dhona. smepennoe spemsa xusnu BY me3oH0B (¢
yuaérom ¢h*1F cobprruil) cocrasumno: o = 1, 42J_r8:}§(CTaT.) + 0, 03(cucr.) mc.

B naparpade 3.3 npuse/ena onenka oTHocHTe 5RO pasuuup! mupun Al'go /I'go pac-
majia JBYX MaccoBbIx cocrosuuii BY Mesona (s npocrorst odenb dacro Al'go/I'po Ha-
spiBaeTcs "paznocTbio pemén :xuzun"). Ipesrecrnsie BY (wiu BY) Me30mb! apisiorcs cy-
nepuosuiueit 4ByX coOCTBEHHBIX MAaCcCOBbIX cocrosauuii: |BY) = \%(|B%> +[B%)) ; |§2) =
\%(!B(}ﬁ — |BY)). Bpemennast sosorust GyHKIHE IIOTHOCTH BEPOSTHOCTH pacnaia BY

win BY B MomenT Bpemernu ¢ MOXKeT OBITH IIPEICTABICHA KAK:

= ﬁ (B_FHt + G_FLt); FL = FBS + AFBS/Q n FH = FBS — AFBg/Q (1)
H L
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Puc. 3: a) @UT METOIOM NPABIONONOOMA pacupeeIeHus BpeMén pacnaga BY kanmu-
natos w3 obmactn curmana [1,94 - 2,00] TsB/c? (puc. Pla) DEIT Bribopkn. Toukammu
OKA3aHbl JAHHBIE, 8 KPUBBIE COOTBETCTBYIOT BKJAJAM Pa3/JUIHBIX KOMIIOHEHT, OT€HEH-
ubrx Metomom Monre-Kapso. b) Takoe ke pacrpejenenue, Kak W a), HO JIs COOBITHI
¢ "HempaBWIbHBIM" 3HAKOM U COOBITHIA, JiexKamux BHe obsiactu curiana [1,91 - 1,93] &
[2,01 - 2,15] I'3B/c?.

JImsg monydeHus OorpaHuYeHus Ha AFBS / ['go mpoBOAMIICA (DUT METOJOM HPABIOTOI0-
ousi pactpesienenus Bpemén pactaga B kanammaros wz DEIF u ¢h*1F sribopox, B xoTO-
pom byHKIMS II0THOCTH BepositHocTH pacnaja BY mesona, exp(—t/go), Gblia 3amenena
Ha DYHKIHIO . Pacnpenenenne mIOTHOCTH BEPOSTHOCTH JIJIsI AFBQ / I'go ObLTO Oy 1e-
HO IIPU OTPaHUYEHUH Ty = Tgo. llomyvennbiit Bepxuuit mpegen na AFBQ/FBg COCTABHIT:
ATl'go/I'go < 0,46 na 95% ypoBHE J0CTOBEPHOCTH.

ITaparpad 3.4 nocBgién moucKy BS—B_S ocimiganuii. B pazaesne 3.4.1 pacemorpe-
Ha Mapkuposka B meszonos. /liag momcka BS—B_S OCIUJLIAINNA HeoOXoIuMa MapKHPOBKA
B_‘S)/ BY Me30HA B MOMEHT DOKICHUS W ONPEIEJICHNe KAKOH IMEHHO MEe30H B_S i BY pac-
naJsics. /st KparKoCTH IPUHITO TOBOPUTH O HEOOXOIUMOCTH OIPEIE/JTeHH 3HAKA 3apsiia
b-kBapKa, Kak B MOMEHT DOZJIeHUs, TaK U B MOMeHT pacuajia BY mesona. B ganbueiimem
Oy/leT MCIOJIB30BAThCA BhIpaxkeHne "3HakK 3apsaa b-keapka'.

AJITOpuUTM OmpesiesieHns 3HAKA 3apsaia b-KBapka B MOMEHT poxienus BY mesona oc-
HOBAH HA HCIOJb30BAHUU JEBATH JUCKPUMUHAHTHBIX IepeMeHHbIX. OauH HAOOp U3 TPEX
nepeMeHHbIX oTpejie/sics Jas noaycdeps, cogepxameil B! mezon, sropoit nabop us
IATH IePeMeHHBIX HCIOJIb30BaJICSd B IIPOTUBOIOJIOXKHON moycdepe U oJIHa JTUCKPUMU-
HAaHTHas IepeMeHHas ObLaa obieit g odboux moaycdep. ns KaxKaoi nepemennoit X;,
crpomsiack dyukuus wiornoctn seposathoctu fi(X;) (f(X;)) aus b(b)-kBapKoB U BbIUUC-
asnocsk ornomenue R; = fp(X;)/fo(X;). Kombunuposannas mepemennas MapKUPOBKH

Ttqg OLPEJIEINIAIACH CJIEIYIONHUM 00Pa30M:

1-R

Ltag = 1—|——R , rJae R = HRZ (2)

[Tepemennas %, W3MeHACTCA B nIpefesaax or -1 10 +1. boabmme nosioxkurebuble 30a4e-
HUSI BEJIMYUHBI Tyqq COOTBETCTBYIOT (puc. 0oJIbIIEH BEPOSTHOCTH POXKIAEHUA b-KBapKa

10 CPABHEHHIO C BEPOSTHOCTHIO POKIeHUsI b-KBapKa. AJIropuT™ oIpeeleHls 3HAKa 3apsi-



Ja b—KBapKa B MOMEHT pO}K,ZLeHI/Iﬂ B(S] ME30Ha aHAJOI'HYeH OJId BCEX TpéX METOO0B IIOUCKa
B2-BY ocrmiisimii, mpeacTaBaIeHHbBIX B IHCCEPTAIINH.
S S 7
Co0ObITHsl, B KOTOPBIX 3HAK 3apsga b-KBapKa B MOMEHT 0Opa30BaHMS U PacIaia Bg Me-

30HA OJIMHAKOB, HA3BIBAIOTCs "'HecMenanubiMu" | & B IPOTUBHOM Cjiy4dae - 'cMemanubivu ' .
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Puc. 4: Pacnpenenenne mepeMeHHON MapKUPOBKHU Tiqq I DF1F poiGopku. Toukamu c
OIMUOKAMH MpeJICTABIEHBl JKCIEePUMEHTAJbHbIe NAaHHble. [[BeTHbIE THCTOrpaMMBI MOJIY-
yenbl MeTojoM Monre-Kapso. Besas rucrorpamma npejcrasiisier KoMOMHATOPHBIH (DOH,
XKénrag rucrorpamma BkJa or DD cobbiTuii, 6o/1ee TEMHBIE THCTOTPAMMBI ITOKA3bIBAIOT
BKJIAJbBI OT B_g Me30HOB ¢ b-kBapkoM n BY mezonos ¢ b-KBapKOM.

B pasgene 3.4.2 paccmorpena npoueaypa Kiaccudukanuu coobrruii. DEIF cobbirus
KJIacCUpUIMPOBAINCH KaK "cMmerranabie” mwian "HecMmemmaHHble! COIVIACHO 3HAKY 3apsia
Dy me30Ha (()p,) OTHOCHTETHHO 3HAKA IIEPEMEHHOI T4, "CMermannble" KaHIHIATH OT-
Oupasuch TpebOBAHHEM Tiq, - Qp, < 0, a "Hecmemannbie" 244, - Qp, > 0. BepoarHocTs €,
NPaBUIBLHOIO BEIGOPa b(b)-KBapKa 110 H3MEpPEHHIO Tiag, OIEHUBAJIACH HA MOJEINPOBAHHBIX
cobpiTusx u cocrapuna (74,5+0,5)% u (71,5+1,2)% miag Ber6opox 1994-1995 u 1992-1993
ronos coorsercrienno. g ¢h*lF cobbiruit ¢, =(69+1)%.

Janbueiinee yyydineHne BEPOATHOCTH €, OBbLIO JOCTUTHYTO BKJIOYEHHEM B aHAJU3
bopMBI pactpesiesIeHus Tyqq. IPPEKTUBHAA YNCTOTA MAPKIPOBKH, MOTYyY€HHAS ITUM Me-
togom, coctasuna (78,0+0,5)% u (74,0+1,2)% ans 1994-1995 u 1992-1993 romoB co-
orBercTBeHHO. ClefyeT OTMETHTB, UTO pacHpeleleHHd IePeMeHHOH MapKHPOBKH Tiqg
JJIA MOHTe—KapJIO 1 peaJlbHbIX JaHHbIX COBIIadalOT B IIpeae/iaX IKCIEePUMEHTAJIbHbIX
HEONpeIeICHHOCTel, KaK 9T0 caeayer u3 puc. [

B pazaene 3.4.3 paccMorpenbl (pUTHPOBAaHHE pacIipejeeHUuil BpeMEH paclajia Bg

KaHauaaToB u3 "cMemaHHBIX" M "HecMmemmaHHBIX" BBIOOPOK ¢ yIETOM (DOHA M AMILIHTY/I-
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HBLIl MeTOJ aHaJIN3a BS—BS OCLMJLILAITI.
OyHKIMSA MIOTHOCTH BePOATHOCTH pachaia BY KanjugaToB B MOMEHT BpeMeHH t; jijid

"eMmemmarHOR" BBIOOPKH MOXKeT OBITH HMPEJICTABIEHA B CJIELYIONEM BI/LILGEI:

P™(t:) = foff PR (t) + S PR (8) + Faa Pii™ (6) + P (t2) + frg Py (t), (3)

rie t; sIBJIsIeTCs W3MEpeHHBIM BpeMeHeM paclala. B aHaIuTHIecKOM BHIE Pa3JIAIHBIE
IJIOTHOCTH BEPOSTHOCTH B BbipazkeHuu ((3)) ¢ mCruHHBIM BpeMeHeMm pacuaja ¢ 3a1uchbiBa-
IOTCS KaK:

~ BepOATHOCTDL cMelnBanud BY Me30HOB:

Pyo™*(t;) = { Xy Py (t) + XgiPg™ (1) }A(t) @ Ru(t — ti);

— BEPOATHOCTH CMEIINBAHUS KACKaITHOrO (OHA:

i (i) = { oot ( X5, A PR (8) + X0 PR () )+ (fbcl /2)( Xpu unmm( )+ X mm@) )+
0

(foi /2)( X %?m”( )+ Xi P (t) ) + JE X /T exp(—t/T+) +

£ X 7, exp(=t/7,) FA() © Ryt — ).

311ech ColeflyeT OTMETUTDh, 9TO ABOHHOM BKaaa oT BY MoxkeT GHITH yIPOINEH, cTaB He3a-
BUCUMBIM OT CMEIIUBaHust, H0CKOJbKY B pacuaie BY — DD X sienron Moxker pojurcs
B pacraje Kaxaoro Dy mesona: fgo/Tgoexp(—t/7po);

— BEPOSITHOCTH CMEIMBAHUST HECTPAHHBIX B Me30HOB:

PB mz:c( ) { ( r unmzx( )+X mwc( ) )+

B X Iy exp(—t/TB+) +

T X/ T, oxp(=t/7a,) FA(1) © Rt — t:);

— BEPOATHOCTH CMEITHBAHUS COOBITHIl C JIEFKUMU KBAPKAME U JIOZKHBIMH JIETTTOHAMM:

7 (L) = X7 Pp(t);

~ BEPOATHOCTD CMeMuBanus KoMbunaToproro doma: PR (t;) = Xt Py, (t;).

[Tapamerpst Gyukiun Py, (t;), HCIOIB30BAHHON /I TaPAMETPU3ANUE KOMOMHATOPHO-
ro ¢gpona, ObLIN ONPeIe/IeHbl B (PUTE TI0 U3MEPEHUI0 BPEMEHH YKU3HU Bg Me30Ha. B amrin-
TYIHOM METOJIe aHAJIU3a IIPOU3BOJIMTCS OJHOBpeMeHHOe (pbuTupoBaHue (PYHKIHHA MJIOTHO-
CTH BepoOATHOCTH pacnaga BY KaHIuIaTOB B MOMEHT Bpemenw t; mid "cMemanubix" u
"HecmermaHHBIX"  BBIOOPOK € M3BJeYeHneM aMIuuTyabl A u ommbku o(A) npu pasiamd-
HbBIX 3HAUCHUAX PasHUIBI Macc Ampe. AMIUIATYAa A BBOANTCA BO BPEMEHHYTO 3BOJTIONUIO
BY u B_g COCTOSHMI CJIeIYIOMUM 00pa3oM:

Pusmie(t) = s-e % x (1+ A cos(Ampgt))
mo(t) = she 7w x (1— A cos(Ampt)).
QurnpoBaHWe METOIOM MAKCHMAJBHOTO MPABIOIOI00MS BHITIOJHSIETCS, KAK MPABUIO,

1

B HHTepBaJie 3HAUEHUH pPa3HUIBI Macc AmBg or 0 10 20 mc™! ¢ marom 0.5 mc™!. Ec-

JIU BeJIUMYHNHa AmBg HE€ COOTBETCTBYET UCTHHHOMY 3Ha4Y€HHUIO TaCTOTbI OCHI/IIIIIHHI/HL/'I7 TO

3CoorsercrByiomas GyHKINS IIOTHOCTH BEPOATHOCTH ATa "HecMenraHHOH" BBHIOOPKH MOXKET OLITD

IpeCTaB/eHa B aHAJIOTHIHON ¢opme ¢ 3ameHoil € Ha (1 — €) Bo Beex ¢ynkuusax X (mampumep B X)),
OIIpe/IEJIEHHBIX B pa3aedie 3.4.2 Jiuccepraiuu.
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A = 0. B cBow ouepeab, 3uadenne A = 1 gpjasercs yKa3aHHeM Ha UCTUHHBINA CHUTHAJ
or ocumnanuii. Vckmouénnag na 95% yposHe 10cTOBEpHOCTH 00/1aCTh 3HAYCHUI Ampo,
coorseTcTByeT ycaopmio: A(Ampo) + 1,645 - 0(A(Ampe)) < 1. A smagennme Ampp,
yaosjiersopgiomee pasencrsy 1,645 - o(A(Ampp)) = 1, oupejeiiger 4yBCrBUTE/ILHOCTD
anam3a. OCHMLIANUOHHBI aHAN3 Ha 0a3e aMIJINTYIHOTO METO/Ia AHAJOTHIEH TS BCEX
TPEX METO/IOB TIOUCKA BS—B_g OCTIMJLIISATINM, TTPEJICTABJIEHHBIX B JUCCEPTAINN.

B srom amanm3e HUXKHUI Tpejiesl Ha 9acTOTY OCIHMJIIAIAN AmBg (Fig., ¢ yIETOM

! ma 95% yposne

TOJILKO CTATUCTHICCKUX HeollpeeéHHOCTel, cocTapuit: Ampe > 7,4 1c™
JIOCTOBEPHOCTH € 1y BCTBUTEIBHOCTBIO Ampo = 8, 3 et VuéT cucTeMaTHdecKoil onmmuoKn
U3MeHsIeT TOJILKO YYBCTBHTEILHOCTH (8,1 nmc™'), HO He u3MeHsleT HuUKHUI Tpejea Ha
4acTOTY OCIHUAJIAIAN.

7

. DELPHI

Amplitude

o(A)

DELPHI -

0 5 10 15 20 ob/————

-i 20
Ams (pS ) Am, (ps'l)

Puc. 5: (Cnesa) Usmenenue ammiuty bl ociuiisnuii A B 3asucumoctu or Ampo (Ampo =
Amg). Toukamu ¢ OmMOKAME TPEJCTABJICHBI IKCIEPHMEHTAJIbHbIC Janmbie. LlBerHas
00J1aCTh, ¢ W3MEHSIONIMMCS KOHTYPOM, COOTBETCTBYeT 3aBHCHMOCTH aMILIUTYAbI A —+
1,6450(A) ¢ yuérom cucremaruueckux omubok. HIrpux-nyHKTHpHAs! JIMHUSI COOTBETCTBY-
er KpuBoil ayBcTBUTEbHOCTH. Takke nokazaubl juanun A=0 u A=1. (Cunpasa) 3asucu-
MOCTB omuOKn B ammanTyae o(A) B 3apucumoct o Ampy, BKIIOYAs CHCTEMATHYECKIE
Heolpe e/ ICHHOCTH.

TnaBa 4 NOCBAINEHA AHATU3Y ANPOHHBIX PACTAIOB BY ME30HOB ¢ MOJHOCTBIO PEKOH-
crpyupoBanubiMu Dg Me30HaME. DTOT MeTo/ OJIN30K K MEPBOMY C TOH PAa3HUIEH, 9TO BMe-
CTO JIENITOHA BBICOKOI SHEPTHH UCIOJIb3YETCs aJIPOH CO 3HAKOM 3apsi/ia ITPOTUBOIOI0ZKHBIM
saky Dg. B 1992 -1995 rogax 6110 pekoncrpyuposano 2953 DEhT kanmugaros (Biovyas
60% dou) B 1Byx Momax pacnaga D — ¢or~ — KK 7~ u Dy — KK~ — K7 K™.
B maparpadax 4.1 u 4.2 1oapodbHO paccMOTpeHbl: 0TOOD COOBITUI U UX CTPYKTYPA,
JIMCKPUMUHAHTHbIC MepeMennbie /s nojasaenus dhona B BY BriGopke, Bpementoe paspe-
menne pekoncrpyuposannbix BY kanauiaros u ppems xkusuu BY mesona.

Bribop agpona, compoBoxkpatoniero Dy Kanaugat, 6a3upoBajcs Ha TeXHUKE ITPUIE/Tb-
HbIX 1apamerpos. Habop Tpekos, 1peo/ioKuTe/IbHO IIPUHAJIeXKauxX B-pacuaty, oT-

6I/IpaJICH Ha OCHOBE MX NPUIOEJBHBIX IapaMeTpPOB U COOTBETCTBYIOIIUX OIUOOK IO OTHO-
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IMEeHNI0, KAK K IMePBUYHON BepInHe, TaK U K BTOpUYHO# Dg-Beprrune pacraia. 13 atoro
HabOpa /T JaJIbHEHIero aHaiim3a BEIONpAJICs aJpoH ¢ MAKCHMAJIBHBIM UMILYJIbCOM 1 3Ha-
KOM 3apsijia, IIPOTHUBOIOJIOKHBIM 3HAKY 3apgaa Dg. DddekTuBHOCTL BBIOOpa TaKOr0 aJl-
pona cocrasuia 80%. Cpeu orobpannbix ajaponos (84+4)% upunajexaiu B-gepiiune.
Ecom nponeaypa orbopa He cpabaTbiBaJia, TOT/1a BKIIOYAICS aJTOPUTM C BO3MOYKHOCTHIO
IPHCOEIMHEHNsT HeCKOJIBKHX aJpoHoB K Dg-seprune. Ha puc. [f] mokaszansr pacupegenennst

MHBADHAHTHBIX Macc Dy Me30HOB mocsie BeiGopa ajpoHa(oB) conpoBoxkaenus. OrobpaH-

< E 9 E
L 25 DELPHI | £ 180 DELPHI
3 % 160
= = 140
=1 9 120
bl 3 100
E vy
LICJ LICJ 60
40 *0
20 E K K 1 L
°™—7g 2 22
M(D,) (Gev/c?)
< < 120
[$) (&)
© k) DELPHI
% % 100
2 2 s
= = 3
E E 60
2 2 40
L0 L0 [
00 KK AN
0 1‘.8 ‘2 2‘.2 0 l‘.8 ‘2 2‘.2
M(Dy) (Gev/c?) M(D,) (Gev/c?)

Puc. 6: Pacupenesenns mHBapHaHTHBIX MacC KaHAUIATOB B Dg Me30HBI, peKOHCTPYHUPO-
BaHHBIX B Mojiax pactaja ¢m~ u K*°K~, mocse Bbibopa aapona conpoBozKieHns. Bepxuuit
psi, coorBercTByer 1994-1995 rr., a nuxkuuit 1992-1993 rr. nabopa JaHHbIX.

uple DEh¥ cobpiTus, nomumo kKomGuHaTOpHOrO hoHA, Colep:KaT 6OJbIIOH (U3HYeCKHil
dbon D, Mmez0n0B oT dparmenTanuu Z° — ¢C map u OT pacHatoB HeCTPAHHBIX B Me30HOB.
B mocjiennem cirydae, BK/IIOYas CHTHAJI OT Bg ME30HOB, YYUTHIBAJINUCH YETHIPDE BKJAAJA!
or B/B? meszonos, pacuajaiomuxcs ToJIbKO Ha OJUH 04apoBaHHbIl Me30H, Dy, u or B/BY?
Me30HOB, pachnaaimuxcd Ha Dg m Apyroit ouapoBaHHBI Me30H.

Bpewms xuznu B? meszona, uzmepennoe (puc. [7) na ocnose DEhT Bribopku, cocrapuio:
TRo = 1, 53f8ﬁ§(CTaT.) +0,07(cucr.) mc.

B maparpade 4.3 npuBoguTcs oreHKa OTHOCUTE/IHLHOM pa3HUIBI MTUPHUH PACIIATa Mac-
cobIx cocrognuit BY mesonoB: AT'gy /T < 0,67 na 95% yposue nocroseprocru. Me-
IOJIb30BAHHBIA MeTOJI aHAJIN3a aHAJOTHYEeH onucanHoMy B maparpade 3.2. Bpemennas
IBOJIIOL A (byHK]_[I/II/I IIJIOTHOCTH BE€POATHOCTHU AJIA pacCliada BS nJin B_g B MOMEHT BpeMeHUu
t, 8 ormmunn ot DEIT cobuiTuil, B JaHHOM ciiydae UMeeT AOMOMHUTEILHBI WIeH, COOT-
BETCTBYIOINUIT TAKMM KOHEYHBIM COCTOAHUSAM, KaK DYDY koroprie (98%) aBuistroTCst

CP 4érnpiMu cOOCTBEHHBIMH MaCCOBBIMU COCTOAHUAMU. Beuuuna ., pasaa 0,22 40, 07.

Iul's

Pt)=(1- ffcp)m

(et 4Tty 4 g Tpe T, (4)
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Puc. 7: (Cnesa) Pesymabrarsl dburta MeTOZOM HPaBIONOm0OUs pacrpe/eeHns BpeMEH
pacnaga BY kammunaros us obgactu curuaga, COOTBOTCTBYIONIEH 20 OT U3MEPEHHOTO
snavenust Maccol Dy (puc. [6). Toukn npescTaBisior JaHHble, 8 KPUBBIC COOTBETCTBYIOT
BKJIAJIAM OT PA3JIMIHBIX KOMIIOHEHT, olleHeHHBIX MeTonoM Monre-Kapiso. (Cropasa) @ut
obsactu dona B unTepsase macc [2,1 - 2,3] TsB/c?.

IMaparpad 4.4 nocesmén noucky BY-BY ocruinauuii. B pazgene 4.4.1 paceMot-
peHa mporeaypa Kiaaccuduranun codbituii. CoObITHA pa3aensinch Ha "cMemanubie” u

"HecMmemaHnHBIe"  COIVIACHO TIPONEIYype, ONUCAHHON B pasmaeinae 3.4.2. BepodaTHOCTH €,

IPABH/IBHOIO BbIOODa b(b)-KBapKa 110 U3MEPEHUIO Tiqq, OLECHUBAIACH HA MOACIHPOBAHHBIX

cobbiTsix u coctapmia (71,440, 4)%. CoorBercTByIONIIE BEPOSITHOCTH JJIsi KOMOHHATOD-

HOTO (hoHa, 62’,@? 71 e}j,?gm”, OBLIV MOJIYYEHbI U3 aHAJIN3a SKCIEPUMEHTATBHBIX JIAHHBIX BHE

mix
cc

30ubI Dy curnasa. g Dg Mesonos ot ¢gpparMenTannu Z° — ¢¢ Iap BEPOATHOCTH €

€4nmiT G B3aTHl 13 MomnTre-Kapio.
B paspene 4.4.2 upejcraBiieHbl pe3yabTaThl aMILTUTY/IHOTO METOJAA aHAJIN3a OCIIHJI-
Jsnuit. QyHKIKUS JIOTHOCTH BEPOSITHOCTH Paciiajia Bg KaHJIAJATOB B MOMEHT BPEMEHH T;

2 1

s "emenmanHOR"  BBIOOPKHU 3aIIMCHIBACTCS KaK:

P (t) = fed s PR () + Fitn Pavsn (t) + FSH PID (4) + Fdn PRSn () (5)
AP () + fo P (),

riae tz ABJIAETCAd U3MEPEHHBIM BpeMeHeM pacCllada B(S) KaHAN1aTOB. AHaﬂI/ITI/IquKI/Ie BbI-
pazKeHus Jisi PA3JMYHbIX ILUIOTHOCTEH BeposaTHOCTH B BbIpakenuu (D) moapobHo pac-
cMOTpeHbl B auccepraiuu. CooTBeTCTBYOIMAs (DYHKIUS ILJIOTHOCTH BEPOSITHOCTH st
"HecMmermaHHBIX " COOBITHI MOZKET OBITH IIPEJICTABICHA B AaHAJOIHIHON dopwme ¢ 3ame-
HOfi € Ha (1 —€) B aHAJMTHYECKHX BBIDAKEHUAX JJIsl DA3JIHYHBIX IJIOTHOCTEl BEPOATHOCTH.

PesyaprarThl aMILTATYIHOTO METO/Ia AHAJIN3a OCIUJLISINN TOKa3aHbl HA (PHUC. . Pac-
CMaTpHUBasl TOJIHKO CTATUCTHICCKHE HEOIPeIeIEHHOCTH, OBbLI Oy YeH HHKHUH Ipeges Ha,

1

qacTory ocuusuianuii: Ampe > 4,2 nc” Ha 95% ypoBHE JOCTOBEPHOCTH ¢ 4yBCTBUTE/Ib-

HOCTBIO paBHOil 3,1 mc™!. Vuér cucremaTmdecKkoil OIMMOKE M3MeHAeT IyBCTBHTEIBHOCTD

1

(2,7 nme™!) u muxnnit upenen: Ampgo > 4,1 ne™! (ma 95% yposHe J0CTOBEPHOCTH).

Cnaea 5 noceameéna noucky BY-BY ocupmianuii MeToI0M MOJHOCTBIO PEKOHCTPYHPO-
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Puc. 8: (Cuesa) smenenne ammuryasl ocruisanuii A B sapucumoctu or Ampo. Touka-
MU ¢ OIInOKaMU MpeJCTaBJIeHbl SKCIIepUMeHTa/IbHbIe JaHuble. [[BeTHas 0bsacTb, ¢ n3Me-
HAIOMUMC KOHTYPOM, COOTBETCTBYET 3aBUcHMOCTH aMiinTyapl A + 1,6450(A) ¢ yaérom
cucteMaTndeckux omuOok. ITpux-nyHKTHpHag JUHUA COOTBETCTBYeT KPUBOH IyBCTBH-
renprocTH. (Crpasa) 3aBucuMOcTh OMMOKN B ammmutyae o(A) B 3aBucuMocTs oT Ampo,
BKJIIOYas CUCTEMATUYECKUe HeOolpeIe/IeHHOCTH.

BaHHBIX Bg Me30HOB. K konIy 90-X TO0B MOUCK Bg — B_S OCIUJIIISAINI TaK W HE yBeH-
qaJics ycrmexoM, HecmoTpst Ha Bee yemansg B CERN, Fermilab u SLAC. O6benunénnie pe-
3yabrarsbl 3xcuepumenToB Ha LEP, CDF u SLD no3Bosinin ycranoBuTh HUXKHUIT 11D
Ampo > 14,3 e~ ! ma 95% ypoBHe JOCTOBEPHOCTH, IPH 3TOM 3HAMEHNE TyBCTBUTEILHOCTH
cocTapiano 14,7 nc™t,

IIporpece B moucke B? — BY ocmmmianuii, mpojasuzKenue B 061acTh GoJee BHICOKHX
3HadeHuil pasHuibl Macc Ampy COOCTBEHHBIX MaCCOBBIX COCTOsHMIL BY, oupesensercs
TOYHOCTBLIO M3MepeHus BpeMenu nposiéra BY mesona no pacnaja. B obmem ciydae Bpe-

MeHHOe pa3pellleHre 0; COJEepPXKUT JBa 4jeHa, OJUH U3 KOTOPHIX 3aBUCHUT OT BPEMEHU:

oy = \/O‘L2 + (0,/p)? X t2. 3nech oy, ABISETCA pa3pelleHneM U3MePeHHs PACCTOSHAS J10

pacmazia, a 0,/p - OTHOCUTEIbHASL OMUOKA ONPEIeTeH s IMITYIbCa U ¢ BpeMst mposéta BY

70 pacnajia. YMeHbleHue aMmanTy/ sl ocimsisingii ("damping") mMoxkHO 3amncarh Kak:

damping = exp(—(Amgyo,)2/2/7)(x) exp(e?)ERFC(x), rae 2—1/v/2/AmigL/(0,/p), a
2

ERFC(z)=2/y/7 [ e " dt.

[TOMHOCTBIO PEKOHCTPYUPOBAHHBIE BY ME30HBI HIMEIOT JTydliee BPEMEHHOE PA3PEIeHne
1O JABYM IpuyYuMHaM. Bo-IepBbIX, TaK KaK BOCCTaAHABJIMBAIOTCSA BCE YACTHIILI OT PaCcIang
BY, ero umIty/ibc H3BeCTEH C BHICOKON TOYHOCTDIO, IO3TOMY BKJIAJIOM TOUHOCTH H3MEPeHHs
UMIIYJIbCA B 0y MOXKHO IpeHebpedb. B sToM ciaydae o; = o, U, Kak cjeacrsue, damping =
exp(—(Ampooy)?/2). Bo-BTOPHIX, MOJTHOCTBIO PEKOHCTPYHPYeMbIe PACTIAJIB KAK IPABHIIO
JIBYX-YaCTUIHBIE UJIH IOYTH JBYX-YACTHIHLIC U II09TOMY YIJIbl PA3/IETa MEXKILY YaCTHIIAMU
oT pacnaja 0oJiblle, YeM B MHOIOYACTUYHbIX paciajgax. B KoHeYHOM CYETe 9TO HPUBOJIMUT
K 060JIee TOYHOMY OIpeIeJEHUI0 KOOPIUHAT BEPIIHHBI PACIa/IA.

[ToMHOCTBIO peKoHCTpyHpoBanHble BY Me30HBI BIEpBbIE GBUIA UCTIOTB30BAHBI JAUCCED-
tanTom s anaamsa BY — BO ocnmisimuit B skcnepuvente DELPHIL B pannbix 1992

-1995 rogax 6bLau oTobpanbl jse BoiGopku BY kamangaros. [Tepsas BeIGOpKa cojepKaia
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11 (srmouas 30% o) mosHOCTHIO pekoHCTpyHpoBaHubix BY Kananaaros, a BTopas co-
crosia u3 33 (Bxyodad 50% Qo) pacnaos, B KOTOPLIX He ObLIH PEKOHCTPYHpPOBaHbI °
/U .
" 0
B maparpadpe 5.1 wussoxenst or60p coOblTuil U pekoHCTpyKuud B me3zonos B 12

KaHaJlaX paclaga:

BY —» D nt; Dy — ¢n,¢r wtr, £(980)r, KIK—, KK~ K*K*;
BY — Dyaj; D; — ¢n, KK~
BY — BOK_W+; D - Ko, Ktr ntn;

=0 =0
B DK a; D = Kr ,Ktrnfn.

CuekTp MHBAPUAHTHBIX MACC, MOJIYYEHHBIH CyMMUPOBAHHEM BKJIAJ0B OT BCEX PEKOH-
CTPYHMPOBAHHBIX DACHa/I0B, IpuBeIEH Ha puc. [9] uruposanue obiacru curaana npoBoin-
nock aByMst dbyHKmuamu Laycca ¢ pasHbIME ITEPUHAME JiIs SKCKIo3uBHoro BY curnana
(0CHOBHO# Y3Kmil IMK) M IS 9JACTHIHO BOCCTaHOBJIeHHBIX B pacnagos (BTopoil mumpokmit
muK). OCHOBHOII BKJIQJ] B MMMPOKHUIi CATEJUTUT MUK BHOCIT CIEIYIONIAE KAHAJIBI PACIAIA
B? mezona: D* 7, D*~af, D (2007)°K 7", D*(2007)°K~a;, Dy pT and D*~ p*, rue kac-

kabie /70 He peKOHCTPYHPOBAHBI.

N
o

DELPHI

Entries/(40 MeV/c?)

4 42 44 46 48 5 52 54 56 58 6
M(B,) (GeV/c?)
Puc. 9: Cnekrp unBapuaHTHBIX Macc BY KanaumaToB peKOHCTPYHPOBaHHBIX B 12 Momax
pacnaga (31ech obosnauenme B! = B,). Peanbuble JaHHBIC TPEICTABICHBI TOYKAMH C
YKa3aHueM OIMMOOK, Ha KOTOPBIe HAJOXKEH Pe3yabraT dhuta. ['mecTorpaMMbl MOKA3BIBAIOT
OJKIJIaeMble BKJI3/Ibl TOJLKO OT Pa3JUYHBIX UCTOYHUKOB (boHa, HOCKOAbKY BY Me3zombi
ot uckovenbl u3 Monte Kapso. Ilyakrupnas jimHusg moKa3biBaeT pe3yabraT hura
Toro (poHa.

O)KI/I,ZLaeMbHU/I CIICKTDP HUHBapHaHTHBIX MaCC OT JIO2KHBIX Bg KaHaAnaaToB 6bI.H IIoJIy4deH
ra cratuctuke 2,9 - 10° bb u 5,3 - 108 ¢ MonTe-Kapso CO6BITI/I UCKJTIOYas U3 aHAJIU3a

uctunnple BY Mesonbl. Biiaipl or B ajpoHoB, 0T ouapOBaHHBIX aJPOHOB U OT YACTHI]

4TIon obo3nauennem "g" moapasymeBaroTcH U, d, S, ¢ KBAPKH.
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C JETKUME KBaPKAMHU JIEMOHCTPUPYIOT TPAIUEHT HAKJIOHA IKCIOHEHIINAILHON (DYHKITHH,
COIVIACYIOMIMICS € MOJTYYeHHBIM T'PAIHEHTOM HAKJIOHA U3 PeaTbHbIX JaHHbIX. /s j1o1mos-
HUTEJTBHON IPOBEPKU OBLIN MCIIOJIL30BAHBI COOBITHS "paBuIbHOrO" 3HaKa BHE 00JIACTH
CUI'HAJIA, BOCCTAHOBJIEHHbIX D 1 D’ Me30HO0B, u cobbiTus "Henpasusbnoro' 3uaka. ['pa-
JINEHTHI HAKIOHA B 000X CyJasiX COBIAIAIOT ¢ TEMU, ITO Oy YeHBl B PEAJTbHBIX TaHHBIX
n Monre-Kapso. ITo pesynbraram cdbura pacnpesesiennsi HHBAPUAHTHBIX MAaCC, TTOKA3aH-
HOT'O Ha PHC. |§], ancao BY me3onoB okazamoch paBubiM 8 + 4 u 15 + 8 B 0CHOBHOM U B
CATEJLTHT MHKAX COOTBETCTBEHHO. BEepogTHOCTH TOTO, 9TO OCHOBHOMN MUK SBASETCS (DIYK-
tyamueil ¢pona, cocrasuia 3 - 1074,

B maparpade 5.2 obcyxkaercs peKOHCTPYKIUs HecTpanubix B me3onos. /g nipo-
BEPKH aJICOPHTMOB BOCCTaHOBJIeHHs BY ME30HOB aHAJIOIMYIHASA METOIUKA ObLITA TPHMEHEHA,
JIUTsT PEKOHCTPYKIINU HECTPAHHBIX B Me30HOB, pacmaaioniuxcs Ha D" 1 neoboe KoJ-
4ecTBO HOHOB. Iy 3T0oro 6elu BeIGpansl pacnags BT — BOWJF, BY — D*(2010) 7" u
BY — D*(2010)~a; . Tlosyuennble pacrpeje/leHns HHBAPDUAHTHBIX MAcC JIJIst 3THX pacia-

JI0B, IpuBeIeHbl Ha puc. [0

3B
L
3 } { DELPHI a)
: *
o 254
3 r
B of

10 F

5

0 E | | o

4 42 44 46 48 5 52 54 56 58 6
M(B,) (Gev/c?)

< 14
o
S DELPHI b)
=
o 10
)
B s

4

2

0

‘-‘;6‘-‘ -5.8 - 6
M(B,) (Gev/c?)

4 42 44 46 48 5 52 54

Puc. 10: Cuekrpbl MHBAPMAHTHBIX MAacC OT pacuajios a) BT — D'n*. Bumen cares-
mar mmk or BT — D*(2007)°xF, Bt — Bop+ u Bt — D (2007)°p" pacmamos. b)
BY — D*(2010)" 7" u B® — D*(2010)~a;". Ha pucynkax B, = BT u B4 = B.

B nmaparpade 5.3 paccMmorpenbl kKuHemarmueckme orpazkenns ot BY and A_g pac-
najios. Jljist HecKoJIbKHMX KaHasioB pactaga BY dusnueckum (GoHOM SBIAIOTCH paca-
JIbl HeCTpaHHBIX B aapoHOB, B KOTOPBIX OJMH W3 IUOHOB HMJIM ITPOTOH OIMMOOYHO HJICH-
rudunuposan, kKak K me30H (3101 3dbderT moaydnsa HasBaHhe "KHHEMATHIECKOE OT-
pazkenue"). OCHOBHBIME pacrajamMu JAIONMME "KHHEMATHIeCKoe oTpakenue'  sBJisi-
wores: B — D7 rf(af), D~ — K*7~, (umurupyomue pacnags B — Dym'(af),
D; — K*YK7) u B® — D'rrt, D' - Kt~ wm Ktrntn (mMuTHpYIOIIHE pac-
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nazg B? — DK nt ). B obsacT 0CHOBHOTO THKa 0:KHIAT0Ch, 910 0,32 + 0, 13 cobbiTust
apJistioTest "KunemarnaeckuM orpaxkenneM" (¢ 19% BKaagIoM 0T pacnaion A_g). J1nsa BTO-
poro nmuka "KWHEMATHYeCKUM OTpazKeHmeM' sIBJISIIOTCS PaCHajibl, B KOTOPBHIX D Me30H
CONPOBOXKIAETCA p Me30HOM. Takoit ¢pusudeckuit pon cocrasmir 1,3 £+ 0,7 codbiTus.

ITaparpad 5.4 1OCBAIIEH IOHCKY BS—B_S ocimaguii. CoObITHS Pa3/Ie/IdaIiuch Ha
"ememramabie”  u "HecMmermaHHBIE"  COMIACHO TpOIEAype, ONUCAHHON B pasmese 3.4.2.
s EOK_W+ KaHaJI0B MCIOJIb30BAJICH 3HAK 3apdja K mMe30Ha BMecTO 3HaKa 3apsiia Dy
Me30Ha. BeposTHOCTE €, TpaBuabHOr0 BEIGopa b(b)-KBapKa Mo W3MEpPeHHIo Ttqg, OBLTA OITC-
HeHa Ha MOJIEJTUPOBAHHBIX cOObITHsAX U coctauia (74,540, 5)%. CoorsercrBytoriue Bepo-
ATHOCTH 151 KOMOMHATOPHOTO oHA EZ’,?;” u egl?;"” OBLIH MOJIyYeHBl U3 aHAJIN3a PeaJbHbIX
JaHHDBIX BHE 30HDBI D CUTHAJIOB. ILJIH CO6BITI/IIU/I KHHEMATUYIECCKOI'O OTpazKeHUA BEPOATHOCTU
eTe’]i"’ u e;‘;‘}”” Obln orenensl MetogoMm MonTe-Kapiio.

B pazagenax 5.4.1-5.4.2 nocienoBaTeIbHO PACCMOTPEHBI BpEMEHHOE pa3pelleHne pe-
KOHCTpyHpoBanHbIX BY Me3omoB n ammmmryameii anamms BC-BY ocruansammit. Oyrkmus
IJIOTHOCTHU BepogTHOCTH paciata BY kanjugaros B Moment spemen t; jiyis "cmermannoit”

BLIOOPKH 3aa8TCA B BUJIE:
P™(t;) = fgo é%m(tz) + frer P2 (t) + forg Pt (2), (6)

rjie 1; AB/IsgeTca H3MepeHHbIM BpeMeneM pacnaia BY kammuaaros, a IB0, frey and fyry 060-
3Ha4al0OT OTHOCHTE/bHble BKIaAbl BY Me3oHa, KMHeMaTH4eCKUX OTparkKeHHi W KOMOMHA-
TOPHOrO (pOHA COOTBETCTBEHHO. BMecTe OHM yIOBIETBOPAIOT YCIOBUIO fRo+ fref+ forg=1.
AHaﬂI/ITquCKI/Ie BblpazKeHudd JJId Pa3/JIMIHbIX IJIOTHOCTEN BEPOATHOCTU B BbIpazK€HUU @
MoJApOOHO paccMOTpeHbl B auccepranuu. PyHKIUS MJI0THOCTH BEPOSATHOCTH PaCIajia Bg
KaHIUIATOB /1 "HecMemanHoi" BBIOOPKH aHATOTHIHA @, KaK OBLIO OTMEYEHO B pa3-
neae 4.4.2.

B aMmnTyaHbIil aHAIN3 OCIHUISIUA OBLIN BKIIOYEHBI BCE COOBITHUS B MHTEPBAJIE MACC
or 4,83 o 5,46 T'sB/c* (puc. |§[) Ha sreBoMm pucynke HNOKA3aHO M3MEHCHHEe AMILIU-
Tyael A B 3aBucumMocTn oT Ampo. IToCKOMBKY cTaTHCTHKA CIUITKOM Maja, STOT aHaIn3
J2éT npeHeOpe;KUMO MaJjioe OrpaHMYeHHe Ha BEJIMYMHY YacTOThl OCHMJLIANMM: Ampe >
1,5 ne™! ma 95% yposHe JocToBepHOCTH ¢ dyBeTBUTenbHOCTLIO 0,4 e~ !, C apyroit cTo-
POHBI, HECMOTPSI Ha MaJyl0 CTaTHCTHKY, Hanbojee BayKHOH OCODEHHOCTHIO 3TOrO METO-
Jda dBJIAETCdAd OTHOCHUTEJIbHO HU3Kad OH_H/I6Ka B aMILJINTyJae A IpU BBICOKUX 3HaAYCHUAX
Ampgo 10 CPaBHEHUIO C MHKJIIO3UBHBIMU MeToqaMu. TouHOCTh M3Mepenns BpeMeHn pacia-
na BY Me30HOB 111 GOMBIIMHECTBA ME30HOB OCHOBHOTO MHKa cOcTaBsgeT nopaaka 0,07 mce
u (0,07 —0,09) nc B caTesIuT MUKe, B 3aBUCHMOCTH OT KaHaJa pachaja. Takoe pasperie-
nue GoJiee, 4eM B 2 pasza Jiydile, 4eM pa3pelieHue n3Mepenus spemenn paciasa BY meso-
HOB B MHKJIFO3MBHBIX METOJaX. biaromaps oTIMIHOMY BPpEMEHHOMY pa3peIleHHI0 aHAIN3

9KCKJJIIO3UBHBIX BS ME30HOB 00eClIeYnBaeT IYBCTBUTECJIbHOCTb K 3HAYUTEJIBbHO OOJIBIITHM
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sHaveHnsAM Ampo, 9eM aHaJU3 TOJIY/IITOHHBIX PacnaoB BY, nomunupytouuit B 061a-
CTH MaJIBIX 3HaueHnii Ampo. V13-3a jyuirero BpeMeHHOro paspenrenus, Bendanna o(A) B
aHAJIM3€ KCKIIO3UBHBIX BY Me30HOB yBeqMuuBaeTcs MejIeHHo (puc. ). OrHomenune
coorsercrByiomux omubok o(A) anajusa 10JHOCTHIO peKOHCTPYUpoBanibix BY Me30HOB

M aHaJIM3a MOYJeNTORHBIX pactanos BY mezonos cocrasaser 5 (2) npu Maabrx (601b1mx)

smaenmsax Ampo (puc. [[T}b).

53

DELPHI

Amplitude

| L I L L
-10 0 2.5 5 75 10 125 15 175 20 0 0 25 5 75 100 125 15 175 20 0 25 5 75 10 125 15 175 20
-1 -1 -1
AITIBS (pS ) AmBs(pS ) AmBs(ps )

Puc. 11: (Caesa): Il3MeHeHre aMILTATYIBI OCHILIANMNA A B 3aBUCHMOCTH OT AmBg. Touka-
MU € OIITUOKAMMU MpeJICTaBIEHBI SKCITIepUMeHTaIbHbIe TaHHble. [[BeTHAs 00/1aCTh, ¢ H3MeHs-
IOTIUMCST KOHTYPOM, COOTBETCTBYET 3aBUCUMOCTH aMILTuTyabl A + 1,6450(A) ¢ yuérom cu-
creMarnyeckux omuOok. [TITpux-nyHKTupHas JUHUA OTHOCHTCA K KPUBOH 4yBCTBUTE/Ib-
HocTH. a): CIUIONTHAST JIMHUS MOKA3bIBAT W3MEHEHHe ONTHOKH AMILIUTYIbl OCITHJLIAIII
o(A) B 3aBucumocTn or Ampo. IlyHKTHpHAS JIMHAA NOKA3bIBACT H3MEHEHHE yCPeIHEHHOI
ommbku o(A), norydennoit ma 100 Monre-Kapao seiGopkax BY mesonos co cratmern-
KOil 9KBUBAJIEHTHOM CTATUCTHKE SKCIIEPUMEHTATBHBIX JJaHHbIX. [[BeTOM mokazana o01acTh
+20(A) Bokpyr cpeanero 6e3 yuéra cucremarndeckux omubok. b): Cpasrenune omubok
o(A) B 3aBucumocTu 0T Ampo 1yis TPEX AHAIU30B: CILIONTHAL JIMHAA COOTBETCTBYET 3KC-
kaosuHoMy B anaiusy, a mTpuxoBag M MYHKTUDHBIE JIMHUA II0KA3BIBAIOT PE3YJILTAThI
DZhT u DFIT anamuszoB cooTBeTCTBEHHO.

DTOT aHAIHM3 MPEACTABIAI COOOM TEePBYIO MONBITKY HCHOJB30BAHAA SKCKTIO3UBHBIX BY
MesonoB B moucke BY-BY ocnmmismmii. Ero pesybTaThl GBLIM MpeJcTaBIeHbl Ha 3UMHEH
kougepennun "Rencontres de Moriond 1998" wu na jerneit koudepenrun ICHEP'98 B
Bankysepe. Broc/egcrsun skckosusbiit BY anains Obl1 MOBTOPSH 3KCIepUMeHTaMH
ALEPH B CERN u CDF B Fermilab.

CrenyeT MOTYepKHYTH, YTO UMEHHO HCIOTB30BAHUE TMOTHOCTHIO PEKOHCTPYUPOBAHHBIX
BY me30m0B sBIIIOCH permaiomuyM B mocteayomen orkpbitun BY-BY ocumirsnmii B Kc-
nepumente CDF B 2006 roxy. N3 ny6mukarmmun CDF: "AnpoHHble u MOy I€ITOHHBIE MO-
JIBl pacmajia SBISIOTCS B3auMOJIoNOTHAIOMUME. [loaymenTonable pacnaIbl JOMAHAPYIOT
B 061aCTH MAJIBIX 3HadeHnit Ampo. IlomHOCTBIO peKOHCTpyHpoBaHHbIe BY Me30HBI nMeroT
HAUJIydIllee BPEMEHHOE pa3pernierne u H60JbIIoe KOJNYeCTBO TAKUX PACHa0B BOCCTAHOB-
JIEHHBIX B 9KCIEPUMEHTE sIBJIeTCs yHUKaAbHOH ocobernHocThio CDF, obecneunBatomieit

9YBCTBUTEJILHOCTL K 3HAYHUTEJIbHO OOJIBIINM 3HAYECHUSIM AmBg, 9eM B JIPpYT'HUX IKCII€PH-
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MeHTax. Mbl 3aperncrpupoBajn curajbl oT 5600 MOJTHOCTHI0O PEKOHCTPYHPOBAHHBIX a/1-
POHHBIX PaCIaIOB Bg, or 3100 9acTUYHO PEKOHCTPYUPOBAHHBIX AIPOHHBIX PACIa 0B Bg
1 0T 61500 JaCTHIHO PEKOHCTPYMPOBAHHBIX TOJTYICNITOHHBIX pacnagos BY."

TnaBa 6 nocssinena o6CYKJICHUIO PE3yJIbTaATOB U3MepeHus BpeMenu »kusuu BY meszo-
na u noucka BY-BY ocrmsmnuii. Tonck BY-BY ocrmiismuii, ¢ HCNOIL30BAHAEM YaCTHYHO
BOCCTAHOBJICHHBIX MOJIY/ICIITORHBIX U aJIPOHHBIX pactaioB BY Me30HOB, a TakzKe mOJIHO-
CTBIO PEKOHCTPYHPOBAHHBIX BY ME30HOB IpecTaBIeH B JaHHO auccepranuu. Jomoanu-
reabHo B DELPHI npumensincs 6o1ee HHKIIO3UBHBIE METOIBI IIOUCKA, BS—B_S OCIIULIAIIH
6e3 pexoncrpykiuu D u BY Meson0B: anaauznposaiuck a) coObITHS COAEPKAIINE JETTOH
C BBICOKHM TOMEPEYHBIM UMITYJIhCOM Py U 6) COOBITHST ¢ PEKOHCTPYHPOBAHHBIMU BTOPH Y-
HBIMU BepIIUHAMH.

Bpemasa stcusnu B? mesona

Beaeacrsue toro, uro BY (mmm BY) Me30mbI sBisoTes Cymeposumnmeii 1syx cobcTBen-
HBIX MacCoBBIX coctoanmii: |BY) = \%(|BSH) +|B%)) ; ]Eg> = \/L§(|B8H> —|BY,)),
cpejmee BpeMs ku3nn BY MezoHa MozkeT GbITH KOPPEKTHO BBIYHCJICHO, U3MEPHB 110 OT-
JeTbHOCTH BPeMeHa KU3HH KazKJ0T0 I3 MaCCOBBIX COCTOMHUM Tpo ¥ Tpo . N3 nmeromuxcs
npannbix 2016 roga rpynnoit HFAGE] (Heavy Flavor Averaging Group) ObLiau 1mOJIydYeHbI

CJIJIYOIIe BeJINYUHBL:

1 1
— = —1,414+0,006 nc; 7
e T, T+ AL2 UG (™

1 1
- - —1,60940,010 nc; 8
L N Y S ®)

1 2
- = T —1505+0,005 mc; 9
T8O Fs FL+FH ) ) Ic; ( )
B2 _ 0,990 + 0, 004. (10)
TRO

Bousee npasuibno cpaBruBaTh, nsmepennoe 8 DELPHI snadenue 70, co Bpemenem Kusun

B mesoH Bpemst xuzuu (1c)

Teopuss | DELPHI | HFAG 2005 | HFAG 2016
Tho - 1,46 £0,11 | 1,461 £ 0,040 | 1,505 £ 0,005
Tho - 1,53 +£0,04 | 1,527 £ 0,008 | 1,520 & 0,004
o /Tpo | 1,00 £0,01 | 0,95+ 0,07 [ 0,957 +0,027 | 0,990 + 0,004

Tabsimna 1: Bpemena kusuu BS u B Mesonos u nx ornomenune. B Tabsnie npuseienb
Muposbie 3Hadenns 2005 u 2016 roaoB.

BY mesona, perunciennpiM rpynmnoii HFAG mpocteim yepeanenuem 6e3 yuéTa IpoHopIii
Tgo W Tgo . [TocstemHEE TaKOe yepenHeHne MpoBoauaoch B 2005 romay 3a Tof 10 OTKPHITHS
S S

BS—B_S ocumnanuii. Kak BugHo m3 TabJIHIbI , u3smepennbie B DELPHI Bpemena »xuns-

5B mapre 2017 roga rpymma HFAG cMenmna ab6peBuaTypy u Temeph HasbiBaeTca HFLAV.
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un BY, B® Me30n0B u ux OTHOIIEHUE, HAXOJATCH B MPEKPACHOM COIJIACHU CO CPEJHUMH
3HAUYEHUAMU HE TOJIBKO 2005|ﬂ rojia, HO W MOCAEMYIONIAX U3MEPEHUN.

Bepxnuii npedea na Al'g /T

[To pesyjabraramM aHa/iu3a IIOJLYJICHTOHHBIX U aJPOHHBIX pacuajios BY Me30H0B 1OLY-
YeHO OrpaHMYE€HUE Ha OTHOCHUTEJIbHYIO Pa3HUIY HIUPUH pPacCllada CO6CTB€HHBIX MaCCOBBIX
cocrosinmit BY mesoma: Al'go/T'go < 0,45 na 95% yposie 10CTOBEPHOCTH.

IIo coctognuio Ha Jero 2016 roga 3HaYeHUE AFBS /FBQ coctasasgio 0,129 £ 0, 009.

Huoicnuidi npedea na Ampgo

[To pesysibraTaM BCEX MATH AHAJIU30B MOUCKA Bg—B_g OCIUILIATHI YCTAHOBJIEH (pHC.
HUZKHNE pesest Ha gacrory ocumuisnuii BY mesona: Ampo > 8,5 nc™! na 95% yposne

JIOCTOBEPHOCTH € UyBCTBUTEJLHOCTBIO paBHO# 12,0 mc1.

Ilo cocrosgnuio Ha jero 2016 roga snadenne Ampo cocTapisao 17,757 £ 0,021 ne L.

()
o) L
< ° DELPHI
<
0 N T WHHH‘T“\ HH‘I‘ H‘ ‘
25 |
L

Am (ps?)

Puc. 12: 3aBucuMocTb aMILIUTY/Ibl ocnuLIanuit A or Ampo (AmBg = Amy). Toukamu c
ommMOKaM¥ TTOKa3aHbl IKCIIEpUMEHTAIbHBIE JaHHbIe. [[BeTHass 00,1aCTh, ¢ N3MEHSIIOIIMCS
KOHTYPOM, COOTBETCTBYET 3aBUCUMOCTH aMIiuTyabpl A + 1,6450(A) ¢ yuérom cucremaru-
JecKuX omuboK. IIyHKTHpHAS JTHHAS COOTBETCTBYET KPHBOH IyBCTBUTEILHOCTH.

Jlo orkpeiTug ocruiasinuit B 2000 1oy HUKHUI 1Tpejies] 9acTOTy OCIULISINN BS Me-

! na 95% ypoBHE TOCTOBEPHOCTH ¢ 4yBCTBATEIHLHOCTHIO

30Ha cocTaBaan Ampo > 14,4 ne™
18,2 me™! (mmzkamit puc. [13). DTy 3HAUeHHA OBLIK TOTYYeHbl 00bEJIHHEHHEM PE3Y/IBTATOB
M3MepeHni pa3IuIHBIX dKcnepuMeHToB. Ha Bepxuem puc. 13| mokasaHbl BKIAIBI OT/IE/b-
HBIX aKcnepHMeHTOBm C yKasaHHeM HMCIIOJIb30BaHHOIO MeTojla u3Mepenus Ampo.
Osomorus (2000/2005/2006 rr.) Muposeix "ycumit" 1o msmepenuio Ampy HOKa3aHa,
Ha PHC. . Kak BuaHO yKasanume Ha curai B uateppase (15 — 20) ne™! nogsuiocs emg

BO BpeMeHa paborsl LEP.

6Cpennee snadenue onpesensercs B ocnopaom usmepenusmu CDF /D0, KoTopbie 3HAUMTENIHHO GOJee
ro4nble, 9eM u3Meperns ALEPH/DELPHI/OPAL.

"DELPHI npejcrapieHo 4GerbpbMs H3MEPEHHAMH BMECTO HaATH, Tak Kak DIhT amamus 6but
00beIUHEH ¢ 9KCKMO3HBHBIM BY anaimsom.
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(MRS LAY LR LN RN LR RN LAY LAY LR amp||tude (Sengtn“ty)
ALEPH | M 1.13+113+0.23 (13.1ps?
91-95, no D adjusted |
( j ) | .
AL E(%T 5)5% J 507+2.01+056 (7.5ps?
A|_|%5>1HO%f M 0.26+1.48+032 (0.4psh
DELPHI '(3@5%%; H_.u_H -046+555+4.12 (3.2ps?)
DELPH I(ngI gg H_{ 102+190+052 (86ps?
DEL FES 2| \(% H“—’—W 526+465+171 (69psh)
DEI(_QIZl-(l) ! )I ?—’—ﬂ 092+190+058 (9.1ps)
(?glAé_S; not measur ed (7.2psh
OPAL D . B 769+442° 070 (42pst)
(91-95) P '
% 6[)9% ol 005+147*9%  (33psh
SsL D(gIG pgé ? M 170121798 (87ps?)
L -105+£275*2%  (51ps?)
Average for PDG 2006 i 104+ 056 (182 ps?)
IIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIII
-12510-75 -5 -25 0 25 5 7.5 10
Heavy Flavour . -1
Averaging Group amplitudeat Am = 17.5 ps
© 25 e T )
g Averagefor PDG 2006 ]
g‘ 2 + datat1c 4 95%CL limit 14.4ps* ]
< © 16450 © sensitivity ~ 18.2ps™ .
15 @l daazl6450 .
[ [ datat 16450 (stat only) H M ‘ § 1
1 Wy \H ‘ g
L / { H o ]
05 | / H ]
%HM ; HM !
I :
-05 — y
i ‘
15 :....I....I....I ........ [P P T . H

0 25 5 75 10 125 15 175 20 25 25
Ams(ps)

Puc. 13: 3navenns aMIinTyapl A oCIHLIAIINAR Bg—B_g B 2006 romy 710 n3MepeHust AmBg Ha
CDF. Bepxunit pucyHOK: BKJIa bl OT/I€/IBHBIX IKCIEPUMEHTOB C YKA3aHUEM HCIOJIb30BaH-
HOTO MeTo/a u3Mepenus Ampo. Huzuuit pucyHOK: 3aBUCHUMOCTD aMILIATY/ bl OCIIHIIAIH T
A or Ampy. Toukamu ¢ omubKamMm TTOKa3aHbl IKCTIepIMeHTaIbHbIC Jannble. [[yHKTupHast
JIMHU TIpeJICTaBIdeT KPUBYIO dyBcTBUTeAbHOCTH. Ha pucynkax Am, = Ampo.
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HFAG, end 2006

b
= 2 Summer 2000 world average (prel.)
e [ [ data: 16450 l I
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S ok i AN
2 O il (IR
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f et
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] L L I L L1l I L1 L1 I L1 L1 I L L1l I L1 L L I L L1l I L1l L I L L
2 End 2006 world average (prel.)
L P data+ 16450
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= 16450 - sensitivity 31.3ps
-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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~! mogBuioch emé Bo BpeMeHa

Puc. 14: VYxazamume na cursan B unrepsaie (15 — 20) mc
padorbl LEP, HO TOJIbKO BbicOKOCTaTHCTHYECKHUE jaHHble ¢ T3Barpona B Fermilab mos-
BOJIMJIN PEAJIbHO IPOBECTH m3Mepenue B 3ToM uaTepBase. Ha TpEX pucyHKax moKasaHbl
criekTphl KomMbuauposannoit BY ammuryan & 2000 (3asepmenue snoxu LEP), 2005 u 2006

(m3mepernmeAmpo na Tasarpone) romax. Ha pucynke Amg, = Amypp.
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B ceapMmoit rimaBe 00CYKIAIOTCHA METOJbI UCC/IE/I0BAHUS CIIMHOBONH CTPYKTYPBI HYK-
JioHa. B HacTosIee BpeMs U3BECTHO, YTO BKJIAJ CIUPAIbHOCTEH KBAPKOB B CIIUH IIPOTOHA
cocTapigeT nopgaiaka 25%, 9To 3HAYUTEIbHO HUZKe Beandunbl 60% oxKumasiieiica u3 mpa-
Busta, cymm Ellis—Jaffe. D910 nporuBopeudne mosyuunsio zmaspanume "cnmHOBOrO Kpusuca',
H3AIIHBIM DerlieHreM KOToporo, 6bi1 06l 60sbioil (AG & 2,6) BKJIa IIIOOHOB B MOJTHBIT
CIIUH HYKJIOHA.

Hakormrennpie gannble o MHKIIO3UBHOMY IToJigpu3soBannomy I'HP, nokpsiBaior 6oJiee
y3Knit THTepBaa BUPTyaIbHoCTH boToHa, (), Mo cpaBHenuIo ¢ HenongpuzopanubiM [HP.
[Tosromy KXJI anau3 3TuxX JAHHLIX UMeET OIPAHMYEHHYIO UYBCTBUTEJILHOCTH K pPac-
PeJISTIeHNIO CIIUPATBLHOCTH NII0HOB, Ag(x), Kak (DYHKIMU T0JIM UMITYJIbCa HYKJIOHA, X,
HePEHOCHMO B3aUMOIEHCTBYIOINAM TIVIFOOHOM, U K €€ nepBoMy MoMmeHTy AG.

Bennmunnoit mocTymHOM KCIEPUMEHTATHLHO B HPIMBIX METOJAX H3MEpPEeHUs SBJIAeTCI
ornomenne Ag(z)/g(x), HazpiBaemoe nossgpusanuei rIooHOB. B sToM oTHOMeHNn ¢(x)
SBJISIETCS HEMOJIiPU30BAHHBIM PAaCIpeIe/IEHIEeM TJII0OOHOB.

B naparpade 7.1 ceabMmoii riiaBbl 00CY:KIAIOTCA HPAMbIe METOJIbI U3MEPEHUS 0I5~
pH3aIuy TII00HOB B MoonHoM myduke. B 'HP monspusanus riaoonos Ag/g Mmoxer 66ITh
U3MepeHa 4epe3 MapTOHHBIM IIPOLECC C ydacTheM IJII0OHOB. Tak Kak IJIIOOHbI HE HECyT
JIEKTPUYECKOTO 3apsjia, B HYJIE€BOM HTPUOJIUZKEHUU OHH HE MOTYT B3aUMOJEHCTBOBATDL C
doronoM. B cienyionmemM mopsiike B3auMoeifiCTBHE BO3MOXKHO IYTEM OOMEHa KBAapPKOM
MezKIy (POTOHOM U IVIIOOHOM, IPHUBOJIMAIIEE K POXKICHUIO ¢¢ IMapbl, KAK TO MIOKA3aHO Ha

puc. [15] Takoit uponecc v*g — ¢G naswiBaercsa peaxnmeit Poron-Iioonnoro Cousinus
(OTC).

Puc. 15: Jlnarpamma @I'C, ucrob3yemast it TPSMOTO W3MEPEHUsI O ISIPU3ANUNA TJTH00-
HOB Ag/g B MIOOHHOM Iy 9Ke.

B I'HP B nuaupyioniem nmopsjake TeOpuu BO3MYIIEHU it KXﬂFf] BesTMYnHA BhEPKEeHOBCKOI
[epeMeHHol, Tp, COBHAJAeT € J0Jeldl UMIYJIbCAa HYKJIOHA, HNPUXOAAIIeiicd Ha B3auMO-
nelicTByomuii kBapk. B mpomneccax B ciaexnyromem 3a JIII KX/, kak B peakmuun PI'C

(puc. [15]), HEBO3MOXKHO TOUYHO BBHIYMC/IUTD JOJI0 UMIYJIbCA HYKJIOHA, T , NPUXOMASILYOCST

8B nasbHeiieM Jyig KpaTKocTd, BMecTo "nuaupyonuii nopsaaok Teopun Bosmymennit KXJI", 6yner
UCIOIB30BAThCs cOKpaiéntnoe Boipaxkenue "JITT KX 1",
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Puc. 16: lwarpammsr ponoBbix mporeccos K peakinu OI'C mpu uamepennn Ag/g MeTogom
"oomwrmx pr': caesa peaknmsa ['HP B JIIT KX/I, a cupasa komnronosckoe KXJI pacce-
AdHUE.

HA B3aMMO/IEHCTBYIOMNN TVIFOOH. DTO 03HAYAET, 9TO U3MEPEHHUE TMOJISIPU3ANNN TJIFOOHOB
Ag/g aBasercs o cyTH u3MepeHneM eé cpeiHero 3Hauenus (Ag/g) B onpeseIé6HHOM HH-
TepBaJie X, KOTOPBI# Bhraucagercs metoaom Momrte-Kap.io.

B pasgene 7.1.1 paccemorpeno usmepenue Ag/g meromom "Goabimux pr" ("High pr
Method") .

[Tpsivbie u3MepeHust cpejiHedi mosspusaun TooHoB (Ag/g) B OrpaHUYeHHOM HHTEp-
Basie x ObLIM BBIIOJHEHBI B 3KkcumepumenTtax SMC, HERMES n COMPASS B MomesbHO-
3aBUCHMOM TIpubOmzKennn aHaan3a peakiun OI'C. B 91ux sKkcrmepuMenTax u3yJdaauch co-
ObITHS, cozlepzKarue mapy aapoHos ¢ 6osbimmu (1 - 2) ['9B /¢ nonepeunpivMu uMiryibcamu.
Bosbmime monepedrbie UMITYIbCHI 10 OTHOIIEHUIO K BUPTYAJIbHOMY (DOTOHY MO3BOJIAIOT
yBesmmauTh Bkja peakiun PI'C B orobpanubix cobbiTusix. [Iporece JIIT KX/ (puc.
JieBasi IMArpaMMa) OKa3bIBAeTCsl CYIIECTBEHHO MOJABJIEHHBIM, MOCKOJIBKY B 3TOM CJIydae
aJIPOHBI POXKIAIOTCS [PEUMYIIECTBEHHO BJIOJIb OCH BUPTYaabHOTO (doToHa. CepbEé3HbIM
dbonom g peaknuu PT'C (puc. [15) sBaserca KXJI komnToroBCKuii nporecce (puc.
paBasl IuarpamMma), Tak Kak aJpOHbI B 9TOM CJIydae POXKIAIOTCI CO CXOXKel TOmoIornei.

Meton "Goapmux pr" obecrednBaeT JYUIIYIO CTATHCTHIECKYIO TOYHOCTH H3MEPeHM
0 CPaBHEHUIO ¢ MeTOMOM "OTKPBITOrO OUYapoBaHWA", PACCMOTPEHHBIM HUKE, OTHAKO
HOJIy9aeMblil Pe3yJIbTaT CHJILHO 3aBUCHT OT MOAeIupoBaHus (HGOHOBBIX mporeccoB KX/
metomom MonTe-Kapro. [lepTyp6aTuBHEI MacITabd B 3TOM METO/e COCTaBAgeT U’ A7
PF)? + 0F)* = 3 (I'sB/e)*.

B pazpene 7.1.2 o6cyxmaercs uamepenne Ag/g MeTomoM "OTKPHITOrO 09apoBa-
mns" ("Open Charm Method").

Bxutag owapoBaHHOTO KBapKa BO BHYTPEHHIOI CTPYKTYPY MPOTOHA, MPH PACCMaTPUBA-
embrx sHeprugx COMPASS B cucreme meHTpa Macc, CINTAETCS MTPEHEOPEIKUMO MAaJIBIM.
Ob6pa3zoBanue cc nap B mnpomecce pparMeHTal CUILHO MOAABIECHO 0 CPABHEHUIO ¢ POXK-
nenuneM 0Oojiee JIErkux g map. BemeacrBue 31oro, peakiust (pOTOH-TUIFOOHHOTO CJIMSHUS

v*g — ¢ (puc. [15]) paccmarpuBaercs, Kak JOMUHUDYIOIIUHA MEXaHU3M POKIEHUs CC nap
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B THP u ciyxkur ocHOBOIl [UIg M3MepeHUs cpejHell mosspusanun LaooHoB (Ag/g) B
OrpaHHYEeHHOM HHTEpBaje T MeToa0M "OTKpBITOro odapobanms'. PoxkaéHHas cC mapa
IPUBOJUT K ob6pasoBaHuio, B ocHoBHOM, D’ Me30HOB, mpe/ioaras CIHH-He3aBHCHMYIO
dparmenrtanuio. B srom Merose neprypdaruBHblii MaciiTad OLpejiesieTcs 1olnepedHoi
Maccoit ouapoBaHHOrO KBapkKa, 2 = 4M2 = 4(m? + p%), tue pr nonepeunsiii umiyibe DO
ME30Ha, 110 OTHOIIEHNIO K BUPTYAJIBHOMY (DOTOHY.

B o6oux merogax — "orkpbeiToro ouapopanusa" u "Goapimx pr" — m3MepsieTcs IBOIA-
Has CIMHOBas acuMmmeTpusi, A", 4To0bI H3B/IeYb MOASPU3AINIo TII00HOB. CBsi3p A" ¢

nosisipusaiieil nIroHoB Ag/g OnpeessieTcs CIeAyIONNM BbhIDAaZKeHHeM:

N - N Obre A
A = e = fPBPT(CbLLL—g

A (11)
N L N Cpre + B G + Ap),

31ech N 06o3HAYAET YHCI0 33PETHCTPUPOBAHHBIX COOBITHH, B KOH(DUTYPAIUHI C MIPOTH-
BOIIOJIOYKHBIME HaIPaBJIeHUAME IoAgpu3anuii myuka u mumenn, a N1 — B Kondurypaun
coBuajieHus Hanpasaennit nonsgpusanuii. Cedenust peaxiuu OI'C u dona obosznagaroTcs,
KaK Oqype 1 OB- Ob6oznauenust Pr, Pg u f oTHOCATCS K TOASIPU3AIUsIM MUIIEHH, Ty 9Ka 1
K03 PUIMEHTyY pacTBOpeHHs pabOvero BemecTBa MUIIEHN COOTBETCTBEHHO.

" onpenessiercsa MeTogoM MoHTe-

" !

OTHoOwIeRNE O 1. / (U(brc+UB> B MeTo/ie ""60IbIINX Pr

Kapso u cocrasisier ~ 0, 3. B merone "orkpsiToro ouapopanus" 3Ta BeJIUYNHA 3aBHCHT
OT SKCHePHMEHTAJLHOIO pa3perieHus m3Mepenud Macchl DU Me30HOB W MOKeT cocTan-
qsth ~ 0, 5. OgHako 60/ee BayKHBIM, T€M PA3HUIA B 3TUX MUMPAX, SBIIETCS TOT (DAKT,

" "

9T0 B MeToze "OTKPEITOro 04apoBanus’ OTHONICHHE Oy / (O'(brc + op) ompejengerca

HETOCPEICTBEHHO U3 IKCIIEPUMEHTAJIbHBIX JIAHHBIX, B TO BPeMs Kak B MeToje "OOJIbIIX

"
pr

Monte-Kapso BK1a/a 0T pa3/jndHbiX UCTOYHUKOB (hoHa.

9Ta BeJIMYKMHA MOJCJ/IbHO 3aBHUCHUMa WM BCEHEJIO OCHOBBLIBACTCA Ha pacqéTax METOJ0OM

B maparpadye 7.2 ob6cyknatorcst uamepennst Ag/g na pp kostaiigepe RHIC.
OnuauM u3 npeumyinects pp dxcuepumerToB Ha RHIC saBistercss Gostee BBICOKAs SHEPIHUs
B cicTeMe menTpa Mace (10 /s = 200 ['sB) mo cpaBmenmio ¢ sueprueit /s = vV2ME =
v/2-0,938-160 = 17 I'sB mioonHoro mydka B sxcnepumentax xta COMPASS. 1o npenmy-
IECTBO MPUBOJIUT K OoJiee HaJICZKHONW HHTEPIPEeTAllUN JaHHBIX B paMKaX MepTypdaTuBHOT
KX/. C apyroi#t cTopoHbl HaJau4ue JBYX aJIPOHOB B IEPBOHAYAJIBLHON pEaKIUU CHJIHHO
VCJIOXKHsIeT aHAIN3 JaHHBIX 110 cpaBHenuio ¢ I'HP, rie ¢ mporornom B3aumoeiicTByer Hec-
CTPYKTYypHAA YACTUILA.

B BocwsMmoii riaBe pacemorpeno mamepenne Ag/g B COMPASS. B maparpade 8.1
Kparko npesacranieH sxcnepumenT COMPASS ma SPS. COMPASS, skcnepument ¢ ¢uk-
CHPOBAHHOM MHINEHBIO, PACIIONOKEeH Ha MiooHHOM KaHaJe M2 yckopurens SPS 8 CERN.
Mroonsl ¢ sneprueii 160 9B pacceuBarorcst Ha jefiTpoHHON (IPOTOHHOIT) MUIIIEHH, HAXO-

JIeiicss BHYTPH CBEPXITPOBOISIIET0 MArHUATA.
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VeraHoBKa BKAIOYAET B ce0s aBa nunoabHBIX MarauTa, SM1 u SM2, pacrnoiokeHHbIX HA
paccTogHun 14 M IpyT OT ApyTra U HMEIONNX HHTerpaabl MAarHUTHBIX moteit 1 T u 4,4 T,
cOOTBeTCTBeHHO. Mcnosb3oBanue aBYX JAuIoJeil MPOIUKTOBAHO HEOOXOAUMOCTBIO JIeTeK-
TUPOBATH YACTUIBI B MIHPOKOM HMITYJICHOM M yIJIOBOM juaiiazonax. OCHOBHOE Mpe/Ha-

3nadenne SM2 3akogaercs B ompee/IeHII HMITYJIBCA DACCESHHOTO MIOOHA (11').

T'a3zoo6pa- [ 5V SR

a3
3HBIA “He TIpenoxmanurens

K()I\IHCH('HPYKILL[H?I
Kawmepa KATYIIKa

*He (-5K) UCTIAPCHUS

Kkt *He
(oxutazknenne

O6morka
MATHITOB)

. o Koppexrupyrorune
CONIEHOUA, PR AT 616 mT.’)

2Knnkuin
*He (~1K)

PactBop.___
*Hen *He
(~0.1K)

bl w L\ L

-+ Kamepa Sldeiikn -
HpOTHBfQTO‘IHbIH pa(‘TB(I))pemm wmumrenn  CBY-pesonarop
TEITOOOMEHHIK

Puc. 17: Cxemarugeckuit Buji cboky Ha nossipuzopannyio mutieab COMPASS. Crpesikamun
MOKa3aH MapIIpyT MUPKyaanun xaagarenta “He sayTpn mumenn. OCHOBEBIE KOMIIOHEH-
THI CHCTEMBI: KPUOTEHHOe 000PYI0BAHNE, CBEPXITPOBOSIIIIIT MATHUT, Ba MHOTOMOIOBBIX
CBY-pe3onaropa u npucrnocobierue s u3Mepenus nosspusainun (Q-MeTp)

O iHOit M3 OCHOBHBIX KOMIIOHEHT JKCIEPUMEHTA SABJSIETCS MOJISPU30BAHHAS MUIIEHD,
nokazanHag Ha puc. L7} Bosbiiast TBepjoTeIbHAS MUTIIEHD PACHIOJOZKEHA BHYTPU OOJIBIINO-
I'0 CBEPXIIPOBOJISAIIETO COJEHOUIA, CO3A0Nero Mmarautnoe moJjie 2,5 T ¢ oHOpoHOCTBIO
§B/B aydme, yem 1074, Mumennb cocTouT u3 aByx (Tpéx) gueek, KOTOpPbIe IOJIAPU3YI0TCH
MEeTOJIOM JTUHAMUYIECKON MOJMSIPU3AIAN SIep JUOO BIOJD, JTHOO IMePIeHIuK YISPHO HAIPaB-
JICHUIO JIBH2KeHUs Iyuka. Pabodum semecrsom Mutnenu ssistorca °LiD (NHj), koropbie
00J1a1a10T BBICOKOH TOJISIpU3aIlinonHoi criocodHocThio. B 2002-2004 romax yriioBoii akcer-
TaHce cocTaBassl £69 mpan aias Hadana u +170 Mpasa Aad KOHIA MaTepHuasia MHIIEHH.
Hauunas ¢ 2006 roga ObLT yCTAHOBJIEH HOBBIN IMTHPOKOAIEPTYPHBIH MATHUT. DTOT MAarHUT
obecrieuns1 yrjoBoit akcenranc +180 mpai jjisi Havyaja MarTepuaJa MUIIEHH, 9TO 00ec-
NeYII0 3HAYNTE/IHHOE YIYUIeHne aKCemTaHca sl aJpOHOB U COBIAIAJI0 C AKCEITAHCOM
4180 mpaj camoro cuekTpoMerpa.

B nepBoii yacTu ciekTpoMeTpa yeTaHOB/IeH JeTeKTop YyepenkoBckoro usaydenus RICH,
KOTOPBIH CIIOCOOEH IPOBOAUTH UACHTU(MUKAIUIO YACTHLL B UMIYJILCHOM JIHAlla30He 2,5—
50 I'sB. Tloporossie IMITYIBCHI, IPH KOTOPBIX YACTHUIA HATHHAET U3/1y49aTh ''depeHkoBcKme
doronbl, paBubl 2,5, 8,9 u 17,0 I'sB ana 7w, K u p, coorBercTBeHHO.

B maparpadee 8.2 moapobuo uzmoxkeno usmepenne Ag/g MeTogoMm "OTKPHITOro ova-
poBanus'". COMPASS gapiasgercsa eIMHCTBEHHBIM 3KCIEPHUMEHTOM, B KOTOPOM OBLIO IIpe/I-
JIOKEHO W BBIIOJIHEHO m3Mepenne Ag/g stuM MeroqoMm. Pacnpesesenue r0OHOB B HYK-

qoue goctymuao depe3 mexanudm PI'C v*g — c¢ rryboKo-HEYNPYroro paccesiHusi, B KO-
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TOpOM m3MepsieMast (POTOH-HYKJIOHHASI ACHMMETPHsI BUPTYaJbHOTO CbOTOHaﬂ AN 1103B0-
JISeT W3BJIeYb HOJISPU3ANUI0 LJII0OHOB Ag/g. PoXIEHHBIE B 3TOW peakiuu CC Iapbl, B
OCHOBHOM, (pPparMeHTUPYIOT B BEKTOPHBIE U TICEBIOCKAISIPHbIE HECTPAHHBIE OYaPOBAHHbBIE
Me30HbI B coornomenusx: D*(2010)%: D*(2007)°%: D*: DY = 3:3:1:1. Bee ueiirpanbibie
1 68% 3apsyKeHHBIX BEKTOPHLIX ME30HOB PAcHaJaloTcs Ha IceBrockaasapubiii DY mezon
conpoBoxKIaeMblit ubo 7=, yubo 0, mbo v: D*(2007)° — D70 D*(2007)° — D%,
D*(2010)* — D%, B peaknuu ®I'C npemMyiiecTBeHHO pozKaaiorcs odapopanubie DO
ME30HBI, KOTOPBIE I ObLIH HCIOIL30BANLL I m3Mepenns acummerpur AN 7P'X Bax-
HOH 0CODEHHOCTBIO KacKaTHoro poxaenns D’ Me30HOB SBIgeTCa BO3MOMKHOCTL HATOMKE-
HUsI orpanndenns Ha pazuuiy mMacc AM = Mp« — Mpo a5 nogaBiennst KOMOHHATOPHOTO
doHa.

B pazgesne 8.2.1 paccmoTper ot6op cobbituii ¢ DY Mezonammu. B meroae "oTKpbITO-
ro oyapoBaHusa' B KayKJIOM COOBITHH DEKOHCTPYUPYETCS TOJHKO OJMH OYapOBaHHBIN D
meson. Icesnockanapusie D? Me30HB MOTYT GBITH TTPOIYKTAMHI pPacHaia BeKTOPHBIX D*
Me30HOB. BeiieicTBre 4ero, aHau3upyeMbie COOBITHS PA3/IesSIIOTCs HA JIBe IPYTIBL (BbI-
6opku). Ilepsas BeIGOpKa ¢ pacmagamu BekTopubx D*(2010)* mesonos (D*(2010)" —
Drl — (K at /K atn? /K 7t nhn~)n} ) naswiBaerca "medenoit", a Bropas ¢ pac-
nazamMu ToIbKo ncenockanapubx DO mesonos (D — K~ 7) maseisaercs "nemedenoit".

Pacnpenenenns nHBapuaHTHBIX Macc A1 "MedeHbIX" u "HemedeHBIX" BBIOOPOK IOKa-
3aHO Ha, PUC. Haun6onee narngano sujgen curnan DY Mesona ¢ paspemennem 27 MsB/c?
B IPaBOil 4aCTH PUCYHKA. TaM ke BUHA 1 BTopas CTPyKTypa o pacuagos DY — K=Y

0

C HEPEKOHCTPYUPOBAHHBIMEA T Me30HaMU, CABHHYTas npuMepno Ha —250 M3B/c2.

x10

~ ~ r
§150 §
> F > 4000
= + = L
n L o =
~ L — F
g , 3000~
u)1005 2 F
Li [ = 0y —
L 2 r N(D" ) = 13250
+ 20001
r N (D°) = 56800 r
50— +
i 00 1000~
L K1t L
L r D*Kn
P IR IPAPRITN IAFFIT IFRIAF IPAFAI AT Lo v b v b e S
400 300 -200 -100 O 100 200 300 400 -600 -400 -200 0 200 400 600
My - Mg ( MeVic?) My - Mgo ( MeV/c?)

. 0 " " *
Puc. 18: Cnekrpsl nuaBapuanubix Mace Dy (cieBa, "wemedenas" Boibopka) u D (cupa-
Ba, "Meuenas" BHIGOPKA) KaHU1aTOB. YKazaHo npubausuresnbroe uucao DO mesonos B
NUKaX.

Pacnpenenennss ”HBApUAHTHBIX MAcCC JJIs MeHee CTATUCTUIeCKU 3HAYUMBIX BBIOOPOK,
Krrr B D s MOKa3anbl Ha puc. (19} Boibopka D - comepzknt K Me30HBI ¢ uMIIys1bCOM
menee 9 I'9B/c¢, uro mmxke nopora ux mwaentudukamun merekropom RICH. s rakux

Kqu, Me30HOB TpeboBaJioch, YTOOBI OHH He OBLIM MAeHTU(MUIHUPOBAHBI, KAK IHOHBI KA

9B nanbreiineM 1A IPOCTOTHI ByIeT yHoTpebidarbes Bbipazkenue "doroH-HyKIoOHHAA acummerpus”.
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Puc. 19: CnexkTp MHBAPHAHTHBIX Macc Jyig "'MedeHbX" BBIOOPOK Dy o, Dic . m D

Me30HO0B. Ha Kazk/1oM pacipejie/leHIN yKazaHo IpuMepHoe dncao DY Me30HOB B ITMKax.

SJIEKTPOHHI.

B paznene 8.2.2 paccmarpuBaercd BbIYHCAeHHE (HOTOH-HYKJIOHHOW acHMMETPUU

0 w“ . . N . .

AN=DX Ypeno cobbiTnil, 3aperneTprpoOBaHHBIX B OIPEIeICHHON SUeiike B OIpe1e 6 HHbIH
UHTEPBaJl BpEeMeHH, 3allUChIBa€TCA B BHUJIC!

d*N S

, b
B 0|14 PP f (5 gmN-wDex A
dmax —eonls +b) |1+ RS T o B

(12)

Brecy AMN7HDX gpngercs mpogoJabHOR ABOMHON CIEHOBOH acummerpueil muddepen-
MUATBHOTO cedennst mis cobpirrii ¢ DO mam DO Me30HOM B KOHEIHOM COCTOSHHH, a Ap
coorBercrByomasa acummerpus dona. laxee, m = My, (wim m = Mgqrr), cumBoa X
0bo3HAUAET HAOOP U3 k — 1 KMHeMAaTHIeCKuX mepeMeHnbiX coGbitus (p2, Epo, Q% v, ...),
a 0003HAYEHHUd @, ¢ U N OTHOCATCA K aKCEITAHCY CIeKTPOMeTPa, HOTOKY MaJaoliX MIO-
OHOB, IPOUHTETPUPOBAHHLIX IO BPEMEHHOMY MHTEpBasly, H YHCIy HYKJIOHOB B MHUIICHH
COOTBETCTBEHHO.

CHI/IHOBbIe ACUMMETPpUUN CUTHaJIa U d)OHa YMHOXKaIOTCA Ha OTHOCHUTEJbHBIEC TPOIIOPIUT
curuana s(m, X)/(s(m, X) + b(m, X)) u bouna b(m, X)/(s(m,X) + b(m, X)), koropsie,
ABJIAACH DYHKIMAME m U X, YyBCTBUTEIbHBI K 9KCIIePUMEHTAILHBIM paspentenusam. Or-
Homrenne s/(s + b) npunaro HazbiBarh "wncroroil curnana’, a ormomenme b/(s + b)
"aucroroit poua'.

o 0
[Tongpusanus rmoonos Ag/ g uzsjiekaercsd u3 GoToH-HyKIoHHOH acummerpun AN DX,
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onpeesemoii gepes acummerpiio APNTHPX coorpomennem AN = AMNHDX D Aga-
JIOTUYHO acuMMeTpus (pOoHa MOXKET OBITH 3allicaHa B BUJIE AEN = Ag/D. 3necy D o6o-
3HaYaeT KOIDMOUIUEHT AeMOAIPU3ANNN, VINTHIBAKIINNA Hepenady HOJISIpU3aIUE BUPTY-
aJIbHOMY (DOTOHY OT HAJIETAIOIIEro MIOOHA. IIOCKOJIbKY aKCelTaHe U MIOOHHbBIHA LIOTOK B
YpaBHEeHUU " HEU3BECTHBHI C ,ZLOCTaTOLIHOI?‘I TOYHOCTBIO, dJId HU3BJCYCHUA aCHMMETPUU
A™ 6BLT MCTIOMBL30BAH METOJ B3BENTHBAHNSA COOLITHIN, TMO3BOILIONINH MOIYINTh CTATH-
CTHYECKYIO TOYHOCTh, CPABHUMYIO ¢ TOYHOCTBIO METOIa MAKCHMAJIBHOTO IIPAaBI0I0I00us.
B meTome B3BemmuBaHUS COOBITHII acuMMeTpHs (DOHA A%N BBIUHC/ISIETCS OTHOBPEMEHHO C
acuMMerpueii curaasa AYN; npu 3ToM Kak0e coObITHE B3BEITHBACTCS OJUH Pa3 C BECOM
CUTHAJIA Wy = PHst%rb 1 OJIWH pa3 ¢ BecoM (POHA W = Pust%b. OzkmpnaeMad BeJININHA

CYMMbI B€COB CHI'HaJla B ddeiike MUIIEHT MOZKeT OBITh nIpeJacTaB/IeHa B BUJIE:

N,
- d* N,
i = X, ———dmdX
;ws, /ws( m) T dX m
= s |1 (B (A7), + (o) (A3Y) | (13)
ws BB
Hcnonb3yemble B ypaBHEHHI CHMBOJIBL (g 1 (1)), OLPEIEISIOTCS KAK:
[ nwaypini(s + b)dmd X

= b) dm dX = 14
aSﬂf /wS ay ¢t Uz (S + ) m <n>w fwat¢tnt<8 + b)dde ( )

e s = wsh;, g = wph;, n € [5s7ﬂB,AVN,AWBN} uw € [ws,ws,wsfs, wsPp]. WUn-
Jekc t obo3Havdaer gueilky muinenu 1o (t = w,d) u nocae (t = u',d’) usMeHeHus Ha-
npaBJieHus CluHa, a [Ny 4ucjio cOObITHI 3aperuCTPUPOBAHHBIX B JIAHHO quﬁKeH s
cyMmbl Beco bora (S 1 wp,;) MOZKHO HAIHCATH TAKOE JKe yDaBHeHHe, KaK u C aHa-
JIOTHYHBIM OIPEJICTICHHEM CHMBOJIOB. B mesoM, mosmydaercss BoceMb ypaBHEHUt, moi06-
HBIX ypasrenuio ((13)), 11s ABYX CHHHOBBIX KOHMDUIYPAIHSX JJIs BECOB CHTHAIA H (DOHA B
JBYX sdefiKax. DTH BOCEMb yPaBHEHHI cojepKar 12 HeM3BECTHBIX BEJUYNH: ACHMMETPUI
(A™) e (AT Y wsns (AN ) ger (AR wnss 1 0 deThipe KosdumenTa akcenTanca ag ¢
n QB -

Kosddunuenter akcenranca agg U gy He MOLYT OBITb BBIYHC/IEHBI € JIOCTATOYHON
TouHOCTHI0, UTo0H H3Beun AN n AYY manpamyio u3 8 ypasmenmit. IIpeanomaras, aro
KaK Jis CHUTHAJa, Tak 1 1j1st (poHa, Bo3MOxKHbBIe 3bDMEKT 0T H3MEHEHHsT aKCelNTaHCa B
BEPXHUX W HUYKHIX sueiikax ommHakoBl (a'/a? = ¥ /), 4ncio HemssecTHBIX mepe-
MEHHBIX yMeHbInaercs 1o gecatu. C emé oaHuM JTOHOJTHATETbHBIM TPEII0JT0KEHIEM, ITO
BO3MOXKHBIE 9(DGMEKTHl OT M3MEHEHHsT AKCENTAHCA OJMHAKOBBI JJIsi COOBITHI CHTHANA W

dona B o1HON U TOI ¥Ke gYeiike MUIEHU, OCTAETCHA CUCTEMA U3 8 ypaBHEHHIl C JEBATHIO

0 Mna nannbix 8 2006-2007 rouos, d u % 0603HAYAIOT HEHTPAIBLHYTO H4€HKY U CyMMY JBYX OCTAIbHBIX
COOTBETCTBEHHO.
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HEU3BCCTHBIMMU. I/I, HaKOHEIl, TpK1 ABYX JOIOJHUTEJBHBIX IMPEAIIOJIOZKEeHNAX:

<A’YN>wSBS B <A7N>wBﬁS - AWN . <A%N>wsﬁB a <A%N>wBBB B A%Nj (15)

YHUCJIO HEU3BECTHLBIX YMEHbINaCTCA 0 CEMHU. 9TI/I IPEeAITIOJIO2KEHH A O3HaAYal0T ITIOCTOAHCTBO
peaman AV n A%N B HHTEpBaJIaX H3MEpPeHHs 110 p%o u Epo.

Bosmoknasg HeonpeneaéHHoOCTh B MOJAPU3AlNU IIIOOHOB OT BCEX TUX IIPEIIIOIO0XKE-
HUM, y4UThIBAJIACh B cUCTeMarudeckoil omubdke. Vcosib3ys HaOOp u3 BOCbMU ypaBHEHMUI,
acummerpusa AN w acuvmerpus dona A%N BBIYNC/ISIUCH OTHOBPEMEHHO CTAaHIAPTHBIM
METO/I0M HAUMEHBIIUX KBaIPATOB, IPUHUMAaL BO BHUMAHHE CTATHCTHYECKYIO KOPPEIAINIO
MeXKJY »  Ws U Y wp B OTHON U TOW Ke s9eilKe MUIICHU.

B pasgene 8.2.3 paccMorpena umcrora curaana. ducrora curuana, s/(s + b), mo-
JKeT ObITh m3BaedeHa u3 puTa pacupegesenuit napapuanTaeix Mace D° kanmmaaTros. Ona
3aBUCHUT OT KUHEMATUYECKUX IMMEePpEMEHHBIX, HallpUMep, YUCTOTa BeJINKa IIPpU 6OJIBH_[OM 110~
nepedHoM uMIyiabce p2 cucrembl K i Masa npu HeGosibimx R

Jlsis TOro 9TOOBI Y9eCTh 3Ty KMHEMATHIECKYIO 3aBUCAMOCTD YMCTOTHI CUIHAJIA, B AHA-
JIN3€e 6BIJII/I NCITOJIBb30BAHBI HeﬁpOHHBIe CeTH, HO3BOJIABIINEC IIPDOBECTH pa3AeJIcHue CUT'HAJIb-
HBIX 1 (DOHOBBIX COOBITHIA, UCIOJB3YS TOJBKO peajbHble jganubie. Ha Bxoje HefipoHHoi
ceTH, JIId KazK1oi u3 Bpi6opok DY Me30HOB, HCIIO/IB30BAINCH J1Ba HAOOpa pealbHbIX JaH-
ubIx. [lepsolit Ha60p cocTosat n3 DY cobbITHil curHata U cOOLITHI KOMOHHATOPHOrO (DOHA.
D10 cobbiTus ¢ npaBuIbHON KoMmOmHanmen 3apsiios ("good charge combination"(gec)),
MMesT BBIJLy 3HAKHM 3apsaa dacTuil oT pacnaga DY kamammaros. Bropoit mabop ¢ Hempa-
BIJIbHOI KoMOuHarwedt 3apsaos ("wrong charge combination"(wece)), orbupascst Takum
ke 00pa3oM, 0JHAKO, TPeboBaJIOCh. YTOOBI CYMMa 3HAKOB 3apsjia COOTBETCTBYIOIIHMX Ya-

CTHIL He ObLIA PABHA HYJII0. DTOT HAOOP Comep:Kaa TOAbKO (POH M UCHOJIB30BAJICH, KAK €r0

Mozens (puc. [20).

Events / 10 MeV/c?
5
s

N(D") = 4600

a
=3
7

T T S [ BT |
-600 -400 -200 0 200 400 2600
My - Moo ( MeV/c?)

Puc. 20: Pacupenenennst naBapuanTaoit Maccsl Ko nmapst u3 Betbopku Dy ¢ mpaBuibHO
(gce) m HenpaBuIbHOM (wcee) KoMOUHAIIIE 3HAKOB 3apsi/ia dacTuil. Vcnoap30BaHbl TaHHbIE
2007 roma, moydenusie Ha uporounoil (NHj) mummemnu.
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Heitponnag ceTb Mo3BOJILET HATJISAIHO PA3IEIATH COOBITUS CUTHAJIA U (DOHA 110 PA3HUILE
dopMBI gee 1 wee pacupejiesileHnil KUHeMaTu4decKux nepeMennbix. Ha puc. B KadecTBe
HpUMepPa MOKA3AHbI pacIpele/IeHud TepeMeHHOl cos 0 s COOBITUI U3 30HBI CHUTHAJIA H

J1JI1 COOBITUM BHE 30HBI CUI'HAJIA.

Events /0.017
8
|
Events / 0.017
g 3

gce

50—

L 50 wce

n P P P N
T 0.2 04 0.6 08 1
%8|cos 0¥ |cos 6%

O T T

Puc. 21: Pacupeaenenus | cos 0*| (mongpnoro yria K me3ona B cucreme nentpa mace DO
ME30Ha 1O OTHOmeHWo K mmmyabcy DY ) B maGoparopmoii cucreme DY mesona mas gee
u wee cobbituii (D, Bei6opKa manubix 2006 roga). Ciaesa cobbITHs U3 30HBI CHUrHAJMA (B
npesenax +40 MsB/c? or momunanbuoii maccer D me3ona), cipasa cOObITHS U3 30HbI
BHE CHT'HAJIA.

Heitponnas ceTh kaaccuduiiupyer gee cOOBITHS COTTACHO MX MOJ00OMIO MO KHHEMATHKe
OTHOCUTEJIBHO COOBITHI wee U TSl KayKJI0TO COOBITUST TPUCBANBAETCS BEPOSITHOCTH OTHO-
cuThbcs K curuasty. Beposraocrs 0,5 npucBamBaercs cOOBITHSIM, B KOTOPBIX HEBO3MOZKHO
pazjiesiuTh curaa u ¢on. Ecim neiiponnas cerb o0y4yaeTcs Ha YUCTHIX BBIOOpKaX, Ha-
npuMep, 9UCTO (POHOBBIE COOBITHS WU CUTHAJ € OYeHb OOIBIION CTATUCTHIECKON 3HAYHN-
MOCTBIO 110 OTHOIIEHHIO K (DOHY, TO BBIXOA Hefiponuoil cetn [s/(s + )|y, MOXKeT OBITH
HHTEPIPETUPOBAH, KAK OMEHKA YUCTOTH CHUTHAJIA B BHIOPAHHOM HHTEPBAJIE MACC.

®uT creKTpa HHBAPHAHTHBIX MACC B HHTepBaIax [s/(s + b)]yy THCTOTHI CHTHAIA MO-
JKeT TaK »Ke CJIYKUTh IPOBEPKOH KJaaccu(pUKAIME COOBITUH, MOydeHHOoi HefipoHHOM ce-
Thi0. [l Beex BBIGOPOK Habiwojaercst (puc. XOpOoIIlee COTJIacue MeXKJy HYHCTOTOM
CUTHAJI& Oy YeHHON, KaK HeHPOHHON CeThIO, TaK U B pe3ysbrare (pura. AHAJIOIUIHO HAa-
Ga110/1aeTCA XOPOIIee COrJIache B CPaBHEHHH YHCTOTHI CHrHATA S/(s + b) mas HeiponHoil
CeTU W peaJbHBIX JAHHBIX B WHTEPBAJax II0 p?o nonepeunoro umimyiasca D? Mesona 1o
OTHOITIEHUIO K BUPTYaJIbHOMY (DOTOHY €ro SHepruu Fpo.

B pazgenie 8.2.4 14 TeopeTnyecKux pacu€ToB, IPUBEIeHbl (DOTOH-HYKJIOHHBIE ACHM-
merprn AN B mETepBaIax 10 pr?o u 110 Fpo u cpejame 3HAYEHNS] KUHEMATHIECKUX TTepe-
MeHHBIX Q% M Y B 9THX HHTepBasax.

B maparpade 8.3 wusnoxensl MeTonbl u3Baedenus Ag/g u3 acuMMeTpUH AN kax
B JIIT KX/I, rak u B ciepytomem 3a JIIT KX/ npubsivxkennsix. B anajuse mnpenedpera-
JIOCh BKJIQJIAMHU OT HemepTypPOATHBHBIX KOMIIOHEHT OYapOBAHHOTO KBAPKA W OYaPOBAH-
HOI'O aJIpOHa B BOJHOBYIO (DYyHKIHMIO HyKJIoHa. VIX BKJIaJ, olleHuBaeMblil Ha yposre S 1%,
HPUHIUINIAILHO OTJINYAETCS OT BKJIa1a HepTypObaTUBHOrO "paciensienus' TIJII0OHA Ha CC

napy, KOTOPBI# CUIBHO YMEHBITAETCSI ¢ POCTOM . BKiaa oT (dpaykTyupyionux (poToOHOB
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Puc. 22: Crnexrpsl nHBapranTHbIX Mace K7 B nHTepBatax aucToTh! curuata [s/(s+b)|nn B
HelpoHHOiT ceTn g BbiOOpKHU Dy . Ha mocseqneM pucynke nokasano cpaBHEHHE YHCTOTHI
CHTHAJA, TOJydeHHOe B HelipoHHOM ceTn [s/(s + b)|nn, 1 B pesyabrare dura [s/(s + b)]g.
Kpusble Ha TucTOrpaMMax IMOKa3biBaloT pactpefeierne ¢dona. CraTucTudeckas 3HAYH-
MOCTh Dj,. curnajia mpuBeleHa B eIUHHIAX OTHOIMIeHHS S/b. UHCTOTHI cHrHaga OMpe-
nersanch B npegenax +40 MsB/c? oT nenTpaabHOTO 3HaYeHHs M3MepeHHo# macenr DY
Me30Ha B uHTEpBase [s/(5 4+ b)|yN-
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onenmnBaca ¢ momoinbio RAPGAP reneparopa u ObL1 HaiiieH B KHHEMATHIECKOH 00/1acTH
COMPASS npenebpe:KuMO MaJIbIM .
B pa3zznese 8.3.1 obcyxmaerca usmepenne Ag/g B JIIT KX/, [lonspusanus rimoonos

Ag/g B JIIT KX/ upubsivzkenun MOKeT ObITb 110J1yY€Ha U3 COOTHOIIEHUSL:

A
AuN == DA'YN = CLLng > (16)

riae app, SBIsSeTcd NapTOHHON acuMMeTpueil mogponecca (g — p'cc, 3aBucdniei or map-
TOHHOM KHHEMATUKH, a [ - GaKkTop Iemoaapu3anui. ACUMMETPHUS a1, SKCIePUMEHTAILHO
HEJIOCTYIHA J/Id KazKJI0r0 OT/IeJTbHOTO COOBITHS, TTIO3TOMY JIJId €€ OIEHKH UCIOIb30BaIUCD
Heftponnbie cetn. OOydeHune HeifpoHHOI ceTn mpoBoaMI0Ch HAa MorTe-Kapio cobbiTusx,
IpU MOJIEIUPOBAHUN KOTOPBIX HCIOIb30BaJICs TeHepaTtop AROMA ¢ orkjoueHnem map-
ToHHBIX JuBHeit. Ouapopannbie DY mezons "mponyckaaucs" 4epes nporpammy GEANT,
mogenupytorryio ycranoBky COMPASS, a zaTrem 0O6padaThiBAIKChL TEMH Ke IIPOrpaMMa-
MHJ aHaJn3a, 9YTO W peajbHble JaHHble. /lanee ucrnoab3oBaiach HepOHHAsS CETh C Tapa-
MeTpHU3aIfel MOJAETUPOBAHHON MAapTOHHOW aCHMMETPHUHU arp, B TePMHHAX HabOpa KuHe-
MaTHYecKuX mepemennbix: X = {Q? vy, w, p%o, Epo}. Heiiponnast cerb mpeckasbiBaer
3HAYEHUS Ap],, OCHOBaHHbIEC Ha KuHEMaTHKe coobiTus. s kaxporo Moure-Kapjio cobbi-
THS HEHPOHHAS CeTh MUHUMHU3UPYET PA3HUILY MEXKIY MO/IEINPOBAHHBIM 3HATEHUEM ar[, U
HapaMeTpU30BaHHBIM 3HAYECHUEM arp,, OCHOBAHHOM Ha HaO/I0/aeMbIX BesimanHax X . [Ipo-
1ecc oOyUeHHsI HEUPOHHON CeTH 3aBepIiaJics, KOIJAa Pa3sHUIA MeXKIY MOIETAPOBAHHBIM
Momnre-Kapsio u mapamMerpu30BaHHBIM 3HAYEHUSIMU (p], JTOCTUTAIA CTAOMIHHOTO MUHUMY-
Ma.

BoL10 ucnonb30BaHo mecTh HE3aBUCUMBIX HMapaMeTpU3aluil: Jijid TPEX KaHaJIOB pac-
naga (Kr, Krr?, Krwm) u a1 AByX SKCHepUMeHTAIbHBIX Koudurypamuit 2002-2004 un
20062007 rogos. JdocTurnyrast KOppeJadiius MeK/y MOJEJIMPOBAHHBIMY U [TAPAMEeTPU30-
BaHHBIMU 3HAYCHUAMH (], COCTaBUIIA 77% [ KaHaJla Dy, 01 82% nud Bcex ocTaIbHBIX.
3aremM, oOydeHHasd HEHPOHHAA CETh, UCIOJIH30BAIACH JIJI aHAJIN3a PEAJIbHBIX JTaHHBIX.

Cpenanss BeJIUYHHA MOJSPU3AIUHA TJIIOOHOB B mHTepBaJe 0,06 < x < 0,22 , u3BJIe4EH-
nag w3 GoToH-myKaonHo# acummerpun AN B mmaupyromem nopaaxke KX/, cocrapmia:
<%> — 0,10+ 0,22 (crar.) £ 0,09 (cuer.).

JL1st TpOBEPKHU 3TOM BEJIUYNHBI OBLT WCITOJIH30BAH AJbTEPHATUBHBIN TTOIXO] OMpeese-
HHUsI Beca CUIHAIA ws B MeToe (pa3mes 8.2.2) B3penmuBanus coObITHil. BmecTo dbakTopa
Jernossgpu3anui D UCIOIb30BaIaCh aACUMMeTpus ary,: ws = P, farys/(s+0). B sTom ciy-
qae BO3MOYKHO omHOBpeMenHoe m3piedenue (Ag/g) u (ALY). Kax u mpn ogHoBpeMenHom
u3Biedennn (pasgena 8.2.2) acuMMeTpuil CHUrHaga W A™N 1 dona AEN, B UTOTe IOJIy-
qaerca 8 ypasrenmii, Ho ¢ 10 HemssectHbIME BMecTo 12: (Ag/g), (ALY) n mo gersipe
K03 dunuenTa akcenTanca agy U Qg t.

Cpenasist BeimanHa noJisipu3anun riiooros B maTepBase 0,06 < z < 0,22, noxydennas
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LO
B 3TOM HOIXOE, COCTABHJIA: A9> = —0,06 £ 0,21 (crar.) £ 0,08 (cuct.) co cpemHe-
1

9
B3BeIlleHHbIM 3HadYeHueM (x) & 0, 11.

HNroru npsamMbIix MeTOAOB m3MepeHus: moagpusanuu riaoouHos B JIIT KX /T

LO
A
[TorydenHOe 3HAUEHTE <79> , TOKA3aHO Ha PHUC. 23| BMeCTe ¢ IPYTUMHU U3MEPEHUSIMA

nosigpu3anun r1roonoB B JIIT KX I merogom "6osbimmx pr" B skcmepumentax COMPASS,
HERMES u SMC. 115 u3mepenust MeTonoM "OoTKpBITOro odapoBanus' meprypOaTuBHBII

macirab cocrasisier ~ 13 (I'9B/c)?, B T0 BpeMs Kak jyig BeeX ApYrux u3Mepenmii ~ 3

(TsB/c)%.

Q’ 0.8 [ = NewGOMPASS, highp Q@21 (GeV/c)?, 2002-2006
g’ 0.6 © COMPASS, high p., Q%<1 (GeV/c)?, 2002-2003
T % COMPASS, open charm, 2002-2007 )
04 © SMC highp, Q*>1 (GeVic)® -
E HERMES, high p_, all @*
0.2

0.2 i

0.4
L —— DSSV fit, u?=3(GeV/c)?

06— - LSS fit with AG>0, n?=2.5(GeV/c)?
[ e LSS fit with AG changing sign, n?=2.5(GeV/c)?

-0.8 L 1 1 Lo 1 1 1
1072 107 Xg

Puc. 23: Muposbie pe3y/ibrarsl npsgMbiX u3mepenuit nojsgpusdanuu riaoouos B JITT KX/,
BBITIO/THEHHBIE MeTOIOM "OTKpBITOro odapoBanus' u meromom "Gonbmux pr'. Topu3on-
TaJbHAS dePTa YKa3blBaeT Ha WHTEPBAI MO T, (T, = &) KaKIOrO M3MepeHNus, a BePTH-
KaJbHAS HA CTATHCTHYECKYIO HEONPEeJeJTEHHOCTh WJIH TOJHYI0 TOYHOCTD.

Kpussie Ag(x)/g(x), nokazanusie Ha puc. pesysibrar riobaababix KX/ dpuros —
LSS (Leader-Sidorov-Stamenov) nu DSSV (De Florian-Sassot-Stratman-Vogelsang) — cru-
HOBBIX aCUMMeTPUil HHKJIIO3UBHOTO U moaywHKIo3uBHOTO ['HP. OHN monydens! B coemy-
fomeM 3a JIIT KX /I  crieoBaTe/IbHO, HE MOTYT HAIPSIMYIO CPABHUBATHCS C PE3YIbTATAMH,
nosydernabivMu B JIIT KX/I. Tem #He MeHee uHTEPECHO OTMETUTD, YTO BCE OHU YKa3bIBAIOT
Ha masyo Beananny Ag(x)/g(x) mrs snadennii x < 0, 20.

B pazgesie 8.3.2 paccmorpeno usmepenne Ag/g B caenytomem 3a JIIT KX/, B JIIT
KX/I mpu u3BaedeHU TOJSPAZAINE TITIOOHOB YUYUTBIBAJICS TOJTHKO KOMOMHATOPHBIN (DOH.
B caenyromem 3a JIIT KX/I npubanzkennn HeoOX0AUM YUET HOIPABOK, BO3HUKAIONIUX OT
dusnaeckoro dona. [Ipumepsl TOMOMHATENBHBIX POIECCOB, BHOCAIINX BKJIA B POXKIE-
HHe CC IIap B MIOOHHOM IIy4Ke, IIpUBe/IeHB! Ha pHC. 24]

[Tomumo KX/ nonpasok k peakuuu OPT'C (puc. a-C), CYIIECTBYET eIle U BKJIaJ OT

JEIrKUX KBAPKOB, TJie TJIIOOH, MCIIyCKAeMblil JIETKIM KBapKOM, HOPOXkKIaeT ¢¢ napy (puc.
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Puc. 24: Inarpammsl B cieayiotnem 3a JIIT KX /I mpubauzkeHnn, BHOCSIIHE BKIA B POXK-
JIeHHe ¢C Hap B Ily4Ke MIOOHOB: &) BUPTYaJibHasi KOPPEKIUs, b), ¢) TOPMO3HOE U3y deHne
ra00HOB, d) (oH OT JErKHX KBApKOB.

d). Takoil MexaHH3M IIPOCTO yBeamuumbaeT BbIX0oH DU Me30HOB M He HMMeeT HHKAaKOro
OTHOITIEHNS K TOJISIPU3AINN TJTFOOHOB.

[Mongpusanus rmoonos Ag/g B caenytomem JIIT KX/ npubaumxkennn moxer OBITH
[OJIyY€Ha W3 COOTHOIIEHUS AHAJIOTHYHOTO COOTHOIIEHHTO C YYETOM TOTPABOK OT (hu-

3m9eckoro pona, Aoy, KOTOPBIE 100aBISINCH K acuMmMeTprn AN
N
A7 = + Acorr7 (17)

rje app, NapToHHAas aCUMMETPHUsI, BRIYucaeHnas B caeayiomniem 3a JIIT KX /I npubanzkennu.

B mamnom pasjesie mpuBOAMTCS KPATKOE OIMUCAHNE BBIYHUC/IEHUS TMOMPABOK Acopr, TPU-
BeJIeHBI NX 3HAYeHNs 1715 BeeX BEIOopok DY Me30HOB B HETEpBaIax MO pr[f)o. [Tompaska Acorr
IS JIEPKOrO KBapKa cocTaBu/Ia MeHee 5%, 10 CPABHEHUIO C U3MEPEHHBIME ACHMMETPHIMH.

Chaemxyer oTMeTHTh, UTO OOydeHHEe HEHPOHHOHM ceTw IJId aHaau3a B ciaemyiomiem JIIT
KX/ npubjinzkenun popojuioch na Moure-Kapsio cobbITugax, 1pu MOJIEIUPOBAHUN KO-
TOpBIX uCnob30Basicsa reneparop AROMA | Bkaouaromuit mapToHHbie JTUBHU. B MeTo/1e
"OTKpBITOro o4apoBaHuga" cpeaHsds BeJIUYMHA X, IPH OJHOM M TOM YK€ SKCIIePUMEHTAIb-
HOM aKCelTaHce, 3aBUCHT OT Iopsaka pacuéra B KX /. Dueprug B cucreMe HeHTPa Macc
peakiun OTC, rpebyemas s poxenus D mesona Gosibiie (puc. , €cJIn MOJIeJIu-
pyercst napronubiii auBensb (caemytoniee 3a JIIT KX/JI npubsmkenne), 10 CpaBHEHHUIO €
JITT KX/, rje mapToHHBIN JuBeHb He Mojenupyercs. CienoBaTebHO, 3HadeHne (T), Ipu
KOTOPOM H3MepseTcd MoJAIpu3alus III00OHOB B caeayiomemM 3a JIIT KX/ (x>NLO ~ 0,20
(em. Hmske), Goabme, wem B JITT KXJT (2)M0 ~ 0, 11.

Cpenusist BeTMYIMHA TOIsipu3annn T00HoB B uaTepBase 0,12 < z < 0,33 , u3Bieuénnas
u3 doTor-nykaonHON acummerpun A™N B caemyiomenm JIIT KX /I, cocTaBnia <%>NLO =

—0,13 £ 0,15 (crar.) +£0,15 (cucr.) co cpeaneBsBerienHbM 3uadenuem (x) = 0, 20.
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Puc. 25: Pacupegenenuss no/eii uMIyabca HYKJIOHA X, MEPEHOCUMBIX B3aUMOIEHCTBYTO-
muMu Torooramu, s D cobbrtuit Monrte-Kapiao B JIII KX/ (momeweno ‘AROMA’)
u B JIIT KXJI ¢ maprouneim susaem (AROMA + PS). Curejtyer oTMETHTH Pa3IHYHYIO
HOPMHPOBKY pacHpeaeIeHmii.

KX dbut B caexyromiem 3a JIIT KX/I npuban>xkeHun

H3MepeHHoe 3HaueHne cpeiHeil moiapusanun Tmioonos (Ag/g) YO, 6pu10 BRIIOUEHO
B KXJI dur nossipuzoBannbix maprouubix pactpejesenuit. KX/I ¢dput Obl1 BbiOIHEH C
[OMOIIbIO MTPOrPaMMBbI, KOTOpasi paHee HCI0Jb30Bagach B akcnepumente SMC. B sroii
IporpaMme IIPOU3BOIUT YUCIeHHOe HHTerpupoBanue B IpocTpancrse (1, Q?) n ee KX/I
pacdéTsl BhImONHAIOTCA B cxeme MS. B COMPASS mporpamya SMC ucmosnp30Baiach
pasee Jijis aHAJIU3a U3MEPEHUl CTPYKTYypHO# dyHKiuu ¢;. B nHoBoMm cure, BbIoJIHEHHOM
B JIaHHOI paboTe, HCIOIB30BAJIICH T€ YKe JAHHBIE, YTO U B IPEIbIAYIIEM (DUTE C JTOTOTHH-
TEJILHO BKJIIOUEHHBIMU 15 Gostee no3aauvu u3mepenuamu COMPASS acuvmerpun A] u
m3meperneM (Ag/g) O, B IIpunoxkerann B KpaTko paccMOTpeHbl 0COGEHHOCTH HOBOTO
dura.

Pacupenenenne Ag(x)/g(x), u3sneuéunoe n3 KXJI dura, nokazano Ha puc. co
CTATHCTHICCKAMH OIMUOKAMH, MMOJYIeHHBIMH U3 MaTPHIbI OIMUOOK mapaMeTpos. V3me-
peHHoe 3Hadenme nosApusamun rmoonos (Ag/g)NO, cormacyerca B npepensax 0,5 cTan-
JMAPTHBIX OTKIoHeHuil ¢ pacupenenenuneMm Ag(x)/g(x) < 0, moayuennsim u3 KX/ dura
COMPASS, u B mpegenax 20 ¢ pacupenenenunem Ag(x)/g(z) > 0. Beanunumst mepsbix
momenToB AG cocrasuu 0,22 40,08 (crar.) n —0,34+0,12 (crar.) nas Ag(x)/g(z) >0
u Ag(z)/g(x) < 0 pacupenenenuit coorsercrsenno. [lo pesyapraram KX/ dburta neBos-
MOYKHO OJTHO3HAYHO ONPEJENUTh 3HaK mepBoro MmomenTa AG.

Ha puc. [26| Takzke moka3ans! pe3yabraTsl AByX apyrux riaodaababix KXJI ¢uroB DSSV
(De Florian-Sassot-Stratman-Vogelsang) u LSS (Leader-Sidorov-Stamenov), B KoTOpBIX
AHAJIM3UPOBAIMCH MUPOBBIE JAHHBIE 110 WHKJIIO3UBHBIM M HOJYHHKIO3UBHBIM aCHMMeT-
pusam I'HP.

B nmaparpade 8.4 noasojgrcs urorn usmepenus Ag/g merogom "OTKpeITOro 04apoBa-
mus". Tloagpusamus rooHOB 1 (HGOTOH-HYKIOHHEIE acummMerpun AN Brepsnie B MEpO-

BOf ITPAKTHKE M3Yy4aIACh MeTonoM "oTKpeiToro odaposanusa", peructpupyda D° Me30HBI
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““““““ LSS (Ag sign changing)

Aglg

0.4

Puc. 26: CpaBuenue cpejueil nojsipusanuu rjiooHoB (Ag/g), BBIYUCJIEHHON B CJiejyTo-
mem 3a JIIT KX/I npubsmxkenunn B unrepsaje 0,12 < x < 0,33, ¢ pacnpejeienusgaMmu
Ag(z)/g(x) mzsaeuénupivm n3 KXJI duros. CriomHoii JuHIeR TOKA3aHO pactpe/esie-
mue (Ag(z)/g(x)) > 0, a mrpuxosoit juuueit pacupenenenne (Ag(z)/g(x)) < 0, momy-
gerabie B KX/ dpure COMPASS. Tak:ke mpeacraBieHbl pacupeeseHns, TOJIyIeHHbIe
B mobanbubix KXJI durax LSS (myHKTUpHAS U TOYeUHAS KPUBbIE COOTBETCTBEHHO JJIst
Ag(z)/g(x) > 0n naa Ag(z)/g(x) menstomeit 3nak) u DSSV (myHKTHPHO-TOYEYHAS] KPH-
Bast).

B PaCCeAHHMH IIOJIIPU30BAHHBIX MIOOHOB Ha HMOJISPU30BAHHBIX MPOTOHHON M JIEHTPOHHOM
mumenax. Mexanuszm doTon-riawoonnoro causgaus ['HP paccmarpuBaics, Kak JOMAHUPY-
rormuit merounuk poxaenns D° mezonos. [lepTypOaTuBablii MAcIITab H3MEPEHUS METOIOM
"orkpherroro ouaposamna” cocrapnan ~ 13 (I'sB/c)?

Cpeauss BeIUYUHA ITOJGpU3auu TyI0oHOB B untepsase 0,06 < x < 0,22 B JIIT KX/,

LO
OKa3aJIaCh PABHOI <%> = —0,06 £ 0,21 (crar.) £ 0,08 (cucr.) co cpeaHeB3BEIICH-

LO
HbIM 3HadeHueM () & 0, 11. VI3mepenHoe 3HaYeHHE <%> , a Takxke uzMmepenuss SMC,

HERMES u COMPASS konnentpupyiorcst okoso x ~ 0,1 (puc. 1 YKa3BIBAIOT HA Ma-

JIOe 3HaYeHne MOJIAPU3AIIH TJII00OHOB B 9T0# obstactu x. B cBO0 0vepenp Masiast BeinanHa

Ag/g MoxeT ABIATHCSI WHANKAIMEl Magoil BenanHbl u neporo Mmomenta AG.
Cpeauss BeJTMUUHA ITOJIFPU3AIUU TJII00HOB B nnTepsaJe 0, 12 < x < 0, 33 B caeayiomnem

NLO
za JITT KX/I, cocraBuia <%> = —0,13+0,15 (crar.) £ 0,15 (cucr.) co cpegHeB3Be-

menHbiM 3Hadennem () ~ 0,20. Buadenne (Ag/g)""° GbLIO BKIIOUEHO B C/EpyOIEM
3a JIII KXJI dbur noaspusoBaHHBIX pacupeieneHuit mapronos. M3saeuénnnie w3 KX/
dbura Besmuannbl nepeeix MomenToB AG cocrapuim 0,22 + 0,08 (crar.) u —0,34 £ 0,12
(crar.) mst pacnpenesenuit Ag(x)/g(x) > 0 u Ag(z)/g(x) < 0 coorBercTBenHO TIpU
= 3 (I'3B/c)% Tlo pesynbratam KX/I dura HeBo3MOXKHO OJHOZHAYHO OIPEIEJHTH 3HAK
nepBoro momenta AG.

Nszmeperne COMPASS ykasbiBatomiee, 9T0 BKJIAJ [JIIOOHOB, €CJIM OH IOJOXKHTE/IEH,

cocraBiasser AG ~ 0,2, 6110 TOATBEPKIEHO AByMs TiaobasbHbivu KXJI dhuramu mo-
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. 0,06
AG umeer moaoxuTeabusii 3Hak: AG — 0,197%% na 95% ypoBHE TOCTOBEPHOCTH IPH
) 0,05

x > 0,05 (DSSV2014 ¢dur) u AG = 0,23 £ 0,07 upu 0,05 < z < 0,5 (NNPDF bur).
O6a 3uavenus nosydenn npu Q* = 10 (T3B/c)%.

Besnanna mepBoro MOMeHTa CTUPAILHOCTH TIF00HOB B ocsreaneM LSS (Leader-Sidorov-
Stamenov) KX/ anaau3e MEPOBBIX U3MEPEHU CMIUHOBBIX ACHMMETPHI HHKJIIO3UBHOTO U
nonyunkmosueHoro I'HP cocrapmra: AG = 0,286 4+ 0,170 mpu Q% = 2,5 (I'3B/c).

B nacrosgiiee Bpems, cymecTsyer jsa nabopa usmepennit AG (npu Q? ~ 3 (I'sB/c)?
u Q? = 10 (I'sB/c)?), yxaswBalomux na sesuunny AG ~ 0, 2. TloMIMO OTJIHYAIONITXCH
3navennii ()%, GOJbIINe OMMOKH H3MepeHWH He MO3BOJIAIOT cIelaTh 0ojiee KOHKPETHBIX
BBIBOJIOB. B Oyaymem Bce HagexK bl Ha OoJiee MOJIHOe IMOHUMAaHUe BKJIaAa IJIIOOHOB B CIIMH
HYKJIOHA CBS3BIBAIOTCS C JIEKTPOH-MOHHBIM KOJLIAHIePOM, HA KOTOPOM OyJIyT AOCTYITHBI
IMMIPOKNe KHHEMATHUCCKIe WHTepBaIbl 10 T n Q2.

[Ipuanmas Bo BHuMaHue, uTo 3Haderme AY, =~ 0,25, a Beamunna AG =~ 0,2, BKIaL
OpOUTATBLHONO MOMEHTa KBAPKOB M TJIIOOHOB B IOJIHBIM CIIMH HYKJIOHA MOYKHO OXKHJIATH

Ha yposne L, ~ 0,18 B cOOTBETCTBUH C NPABUJIOM CYMM CHUPAJbHOCTH HYKJIOHA.

B 3akarouenuu npejcTaBieHbl BHIBOJBI U C(hOPMYJTHPOBAHBI OCHOBHBIE PE3YIbTaTHI,
MoJydYeHHbIe B AuccepTaluu. HekoTophle JeTajm aHaJIW3a, OTHOCAIINECS K PAa3IUIHBIM

rjaBaM JiMCCepTalum, COOpaHbl B TPEX HPUIOKEHHUSIX.
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