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AT THE LABORATORIES OF JINR

Nab6oparopus TeopeTuueckomn pusmkmn
um. H. H. Boronio6osa

B Hacrosiiee Bpemst BO BceM MHpe 00JIbII0C BHUMAHNE
YACIAETCST HMCCIIEOBAHUAM DPEISATUBHCTCKUX CTOJIKHOBE-
HUH TSHKEITBIX HOHOB. DTO 00YCIIOBJICHO TEM, YTO TP TAKUX
CTOJKHOBCHHUSX, B TIPHHIMIIE, BO3MOXHO OOpa3oBaHHE
aJIPOHHONW Marepuu ¢ OONBIION IIOTHOCTBIO DHEPTHHU.
OO6pa3oBaHHEe JOMEHOB C BBICOKOH IIOTHOCTBHIO SHEPTHH
MOXET JaThb BO3MOXKHOCTh HCCJIEIOBaTh MaTepHio B He-
OOBIYHOM COCTOSTHUH, KOTOPOE HAaOIIOMANOCh Ha paHHEH
cTanuu 00pa3oBaHUs U Pa3BUTHS BceeneHHOM.

AHanu3 CTOJKHOBEHUI PENATUBUCTCKUX SiA€P M03BO-
JIMT TIOJOMTH K PEIICHHIO U IPYTHX HHTEPECHBIX MPoOIieM,
TaKUX Kak IPOsIBICHNE KBAPK-IJIFOOHHBIX CTENeHeH CBOOO-
Ibl B si7Ipax, (a3oBbId Mepexol MEXy OObIYHOH siaepHOM
Marepuel u kBapk-riroonHoi miasmoit (KI'TT), To ecth ua-
CTUYHOE BOCCTaHOBIEHUE KupalbHOU cummerpun KX/,
(bopMupoBaHKe YacTHI] B IVIOTHOHU cpejie U MH. 1ip. [locTa-
HOBKa TaKHX 33/1a4 MOKET OBbITh OCYIIECTBIICHA HA HYKJIO-
tpore (OUSN), na yckopurene RHIC Tsokensix penstu-
uctckux noHoB (bpykxeiisen, CIIIA), Ha Oymymiem ycko-
putene LHC (IIEPH) u np.

Uro xacaercst KI'TL, To k HacTosmmeMy BpeMeHH O0Ha-
PY)KEH pPsiJl Pe3ylbTaToB IO CTOJIKHOBEHUIO DPEJISTHBUCT-

CKUX HOHOB, KOTOpBIC YNAeTcsi OOBSCHUTH Ha OCHOBE
CTaHZAPTHBIX TOJXO/OB, TO €CTh 0€3 «IK30THKM». Takue
XapaKTePUCTUKN, OTHOCUTENIBHO KOTOPBIX €CTh MOJ03pe-
HUE, YTO OHHU SABJIAIOTCS ciencTBHeM cymectBoBanus KI'TI,
B COBPEMEHHOHN HAy4yHOW JUTEpaType Ha3blBAIOT CUTHAJa-
mu o6paszoBanust KI'TI. [1Iupoko 00CyKaar0Tes Claeyromie
CUTHAJIbI: M30BITOUYHBIN BBIXOJ HMJICTITOHOB C MHBapHaHT-
HOM Maccol, MEHbIIEH Macchl P-ME30HAa B BaKyyMe
(in-medium effect), aHOManbHOE IIOIABICHHUE BBIXONA
J/W-ugactun u ip. OHAKO TOCTOBEPHBIX JI0KA3aTEIbCTB T'e-
Heparuu KI'TI moxka emie HeT, ecTh JHIIb YBEPEHHOCTH OT-
HOCHTEIBHO 00pa30BaHMsI CMEIIAHHOH (a3bl, COCTOSIIeH
13 KBapKOB U IIFOOHOB BMECTE C OOBIYHBIMH aJPOHAMH, A
TaKKe mpoiiecca AekoHparumenTa. JlaapbHenme Haaex Ibl
CBs3aHBI ¢ BBOIOM B cTpoi kommaiaepa LHC B IIEPH
(ALICE). B Takux ycioBusx 0co00e BHUMaHHUE IPUBIICKa-
10T MCCIIeIoBaHMs NIpU 0o0JIee HU3KHUX SHEPTHUsiX, ITle TaKkkKe
BO3MOXKHO TposiBiieHHe in-medium-3¢h¢eKxToB, TO ecTh Ie-
PEHOPMHPOBKA MACC aJPOHOB (HAIIPUMEp, BEKTOPHBIX Me-
30HOB) M KOHCTAHT CBSI3U B OOBIYHBIX sifpax. bonee Toro,
ceifyac MPUHSITO CYUTATh, YTO MOAU(HKALMS aIPOHOB B
cpene siBsieTcst (PyHAAMEHTAJIBHBIM CBOHCTBOM CHIIBHBIX
B3aumozeiicTBri. Takyro MOaU(UKAINIO CBA3BIBAIOT C Ya-
CTHUYHBIM BOCCTaHOBJIEHUEM KupaiabHOH cummerpun KX/I
(xotopas HapymieHa B Bakyyme KXJI). X0oTs OTHOCHTENHHO

Bogoliubov Laboratory of Theoretical Physics

Recently, there has been considerable interest in the
study of highly relativistic heavy-ion collisions. Such inter-
est stems from the possibility of creating hadron matter of
high energy density. The creation of a domain of high ener-
gy density may allow one to study matter in the unusual
state, as exists in the history of the early universe. The inter-
actions of relativistic nuclei offer a possibility of studying
many problems: manifestations of quark and gluon degrees
of freedom in nuclei, a phase transition between ordinary
matter and guark-gluon plasma, jet quenching in nuclei and
so on. This possibility will be explored with the Nuclotron
(JINR, Dubna), and with the accelerators BNL’s Relativistic
Heavy Ion Collider (RHIC) and CERN’s Large Hadron Col-
lider (LHC). The specific «signals» of quark-gluon plasma
(QGP) formation, i. e., the observables, for which the be-
haviour contradicts the expectations, have been detected.
The most prominent signatures suggested and widely dis-
cussed are: the excess of dileptons with invariant mass be-
low that of p (in-medium effect for p) and the J/WV suppres-
sion in the relativistic heavy-ion collisions.

Unfortunately, the contemporary data concerning rela-
tivistic heavy-ion collisions can be explained in the frame-
work of the standard scenario; i. e., there is no confidence in
production of QGP yet. In such a situation, it is necessary to
understand the properties of ordinary particle production
mechanisms in simpler reactions than in relativistic colli-
sions of heavy ions. Moreover, a medium modification of
hadron properties is one of the fundamental questions of
strong interaction physics. This sphere of scientific activity
is at the intersection of particle and nuclear physics. Chiral
symmetry is partly restored in the nuclear medium. Virtual
nuclear pions are important components of this restoration.
Upon discovering the EMC effect (the first in-medium ef-
fect on the quark gauge), of great importance became the
problem of detection of the signals of similar effects in dif-
ferent nuclear reactions at intermediate energies. For this
purpose, K © mesons are most suitable, since they can probe
the whole volume of nuclei owing to their small cross sec-
tions of an interaction with nucleons. However, partly due to
our present lack of knowledge about the details of the con-
fined mechanism, we are far away from a possibility of re-
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in-medium->¢dekra onpeneneHHas HHGOPMALH YKe
Obl1a, BIIEPBbIC MIPUCTAIBHOE BHUMaHKE K 3TOMY dddekTy
ObUIO OOpaIeHO TOCe OTKPBITHSI HA KBapKOBOM YPOBHE
EMC-3¢dexra B riryOOKOHEYIPYTOM PACCESIHUH JICTITOHOB
Ha sipax. [Tocie aToro cpasy jxe BOSHUK BOIIPOC: MOYKHO JI
00HApY)UTh 3(P(eKThl, B KAKOH-TO Mepe aHAJIOTUYHBIC
EMC-a¢ddexry, HO ¢ nepBuuHbIME agpoHamu. [{is uccie-
JOBaHHWA TaKUX BOIIPOCOB MMOAXOAAT YaCTULIBI ITIPOMEKYTOY-
HBIX SHEPTHil M CO CTpaHHOCTHIO +1, Hanpumep K *-Me30H.
Koneuno, 31ecs mpuxoaurcs npubderaTs K HeHOMEHOIOTHH,
TaK Kak M3-3a n3BecTHbIX TpyaHocteld KXJ[ Mbl He MOXxeM
paccYuTHIBATH MHOTHE aJpOHHBIC IPOLIECCH Ha OCHOBE €
«TIEPBBIX MTPUHLUIIOBY.

B JlaGopartopuu Teoperndeckoii ¢pusuku um. H. H. Bo-
roinro0oBa ObuTa pa3zpaboTaHa MOJENb IS UCCIIECTOBAHUS
aJlpOH-AJEPHBIX B3aUMOICHUCTBUH NPH IPOMEKYTOUHBIX
9Heprusax. TeopeTnyeckyro OCHOBY MOAENH (COeANHEHHE
teopun Imaybepa ¢ MonmeIMpoBaHHEM IO MeTomxy MoH-
te-Kapio) cocTaBrin MOIXOMBI, YCIIEIIHO HCIIONIB3YEMBIE B
paborax mo aHoMmanabHOMY mopasieHuio J/W-uactur 6e3
KI'TL. IlpenyioskeHHass MOJENb yIy4IlIaeT COMIACUE TEOPUU
C DKCIIEPUMEHTOM I10 CPABHEHUIO ¢ padOTaMHU IPYTUX aBTO-
poB. OmHAKO OCTaeTCs 3aMETHOE «OKHO» ISl BBEACHHMS
«3K30THKH» Tuna in-medium-3¢¢dexra. B Hacrosiiee Bpe-
M HCCIIeAyeTCs NPUPOIa TaKOH 3K30THKH (PEoyKIUSI Mac-

CBI B s1JIpe, YaCTHYHOE BOCCTAHOBJICHUE KUPAJIbHOI CMMe-
Tpuu KX u T. 11.).

Ciemyer OTMETHUTB, YTO ceidac B JIUTEpaType MIMPOKO
00CyKIaeTCst OTKPBITAs SIITOHCKUMH 1 HEMEIKUMH (pr3nKa-
MU in-medium-criekrpockomnus Macc aapoHoB. Ha XVI Me-
HKIIyHApOIAHOW KOH(EPEHIMH N0 YacThiaMm u sipam (Ocaxa,
Snonust, 30 cenrsops — 4 okrsiops 2002 1. (PaNic02))
OBUIO NPUBEJNCHO 3HAYCHUE IMapamerpa YacTHYHOTO BOC-

CTaHOBJICHUS KHpaJ’ILHOﬁ CUMMCTPUU JJId ITMOHOB B AAPEC
+0,12

R= (f:[ /f]fTree)2 =0,78_) y9- MuTEpecHo oTMeTHTh, YTO
ceifuac CymiecTBYIOT IIPOEKTHI SKCIIEPUMEHTOB 10 OOHAPY-
KEHUIO B AIpaxX Y3KHX CBA3aHHBIX COCTOSHHM, TAKHX Kak
P-ME30H ¥ 04apoOBaHHbIA D-Me30H. XOTs 3TU NIEPCIEKTUB-
HBIE HCCIIEZI0BAHNS CIIIE HE 3aBEPILCHBI, MOXKHO HAIEATHCS,
9YTO OHM AATyT HOBBIE MHTEPECHBIE PE3YIIBTAThl, KOTOPHIE
MIPOSCHST Hallle ITOHUMAaHHE MPUPOIbI CHIIBHBIX B3aUMO-
JIEHCTBUH B sIIEPHOM cpesie NOMOIHUTEIBHO K Pe3yJbTaTam,
KOTOpBIE OyIyT HOJIy4EHBI TIPH UCCIIEAO0BAHUY PEIIITHBUCT-
CKHX HOHOB.

Eliseev S. M. Submitted to «Eur. Phys. J. A».

B Jlaboparopuu Teopetrueckoit hpusuku um. H. H. Bo-
roiiro00Ba Pa3BUBACTCSI MOAXO0/] K BEIYMCICHUIO TUHAMUYE-
CKHX XapaKTePHCTHK ME30HOB — (HOpMGpaKTOPOB, aMILIHU-

solving the problem of in-medium effects from «first princi-
ples». Every attempt to extract some information concern-
ing the in-medium effect from data will have (in part) the
phenomenological character.

At BLTP, a new model for hadron-nuclei interaction at
intermediate energy (IE) based on the Glauber approach
along with the Monte-Carlo simulation was proposed. The
main theoretical assumptions such as in the approaches of
other authors describing J/W suppression in nuclear colli-
sions without invoking plasma were utilized. The model
improves the agreement between theory of other authors
and the data for the K *-nuclei scattering at IE, the «win-
dow» for some «exotics» still remains. The nature of that
«exotics» (mass reduction, i. e., the partial restoration of
chiral symmetry or «swelling», etc.) is now under consider-
ation.

In addition, a new type of in-medium hadron-mass
spectroscopy has been carried out by Japanese and German
scientists. For this purpose, the recoilless meson production
by the (d 3 He) reaction at 7'; =604.3 MeV has been used. A

decrease in the chiral order parameter R = ( :[ / f }C[ree)z =

=0.78 J_rgzz)zg was reported at the XVI Particles and Nuclei In-

ternational Conference (Osaka, Japan, 30 September —
4 October, 2002 (PaNic02)). The p and charmed D mesons
can form narrow bound states with nuclei. The signature of
the partial restoration of chiral symmetry of these mesons in
the ground-state nuclei can be studied. However, the investi-
gation of such in-medium effects in the theory of nuclear re-
actions is still in its early stage and needs much more time to
clarify and exactly define the role played by the nuclear
medium for phenomena like that described above.

Eliseev S. M. Submitted to «Eur. Phys. J. A».

An approach to the QCD calculation of the dynamical
meson characteristics, such as form factors and distribution
amplitudes, is evolved at BLTP based on the QCD sum rules
with nonlocal condensates (NLC). These meson character-
istics are mainly determined by the values of the correlation
lengths / in QCD vacuum. Recent data on lattice measure-
ments of the gauge-invariant nonlocal scalar quark NLC
are analyzed to extract the short-distance correlation length
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TYZ pacipesieseHus, OCHOBAaHHBII Ha npasmiax cymm KXJ{
¢ HemokanbHbIME KoHIeHcatamu (HJIK). Oti me30HHbIE Xa-
PAKTEepUCTUKU B 3HAYUTEILHONW MEpe ONPENeNsIioTCs BElIU-
ynHaMU UTHH Koppemsinuii / B8 KX/I-Bakyyme. B HenaBHei
paboTe aHANMM3UPYIOTCS PE3yJbTAThl MOCIETHUX H3Mepe-
HUN KamuOpOBOYHO-MHBAPHAHTHBIX KBapKoBeIx HJIK Ha
pemietke. TecTupyroTcs pa3indHble MOJEIN KOOPIUHATHO-
ro noBenenus HJIK, u u3 nanHbIX U1 «3aMOPOXKEHHOI» 1
«TOJTHOW» (¢ (PepMUOHHBIMH TIETIISIMH) PELIETOK M3BIICKA-
eTCs UIMHA Koppemsnuu [y, B kBapkoBoM KXJI-Bakyyme
Ha MaJIbIX PACCTOSHMAX. Benuuuna /;, XopoIo cornacyer-

Csl ¢ U3BECTHOH OIEHKOHW MacmTada Koppersun 1/ ll2att =
=% =(4(ig0,,Gyy )q) /(dq) =0.4 0,55 B2, nony-

yeHHOW u3 npaBui cyMMm KXJI. IlpocnexuBaercs CBS3b
JUIMHBI KOPPEJIALUN ¢ MHOHHON aMIIMTYIOH pacmpenene-
HUSI TBHUCTA 2; YCTAHOBJIEHO KOJIWYECTBEHHOE COIVIACHE
STHX OLIEHOK C ITOCJIEAHUMU 3KCIIEPUMEHTAIbHBIMU JITaHHbI-
vy CLEO 110 hOTOPOXKICHHIO ITHOHA.

Bakulev A. P, Mikhailov S. V. // Phys. Rev. D. 2002. V. 65.
P. 114511.

JNla6opaTtopus BbICOKMX dHEPrUi
um. B. U. Bekcnepa u A. M. BanauHa

Ha  cratuctuke 66075  coObITHII  peakmuu
np - npTtt T np-B3auMoOACHCTBUI HpH P, =(520%
+0,16) I'sB/c B 1-MeTpoBOif BOOOPOAHOM ITy3BIPHKOBOH Ka-
Mepe JIBD OUSN obnHapyxkeHo 10 pe30HAHCOB B CIIEKTPE
s dexTuBHBIX Mace TT' TT -Me30HOB. [Ipu 9TOM HCIONMB30-
BaH KPUTEPHH COS e p > 0. 3HaueHus 3pPeKTUBHBIX Macc
paBuel  (347+12), (418%6), (511%12), (610%5),
(678 £17), (757+£5), (880£12), (987+12), (1133%15) u
(1285+22) MsB/c? ¢ mpeBbIIeHneM Haa GoroM 2.9, 5,2,
3,5, 1,4, 2,0, 8,5, 4,8, 3,8, 5,2, u 6,0 craHmapTHBIX OT-
KJIOHEHHUH cOOTBETCTBEHHO. CBEIEHNUS O Pe30HAHCE C Mac-
coit Mp =757 MoB/c? mrmouensi B «RPP-2000»,
«RPP-2002». DxcriepuMeHTanbHble ITUPUHBI HAXOIATCS B
qmanasone ot 16 10 94 MoB/c 2. Takux 5 dekToB He 06HA-
PYXEHO B TU T0-KoMOHHALMAX B peaxmym np — ppTl 0,
YTO YKa3bIBAET Ha 3HAYEHUE M30TOIHMUYECcKoro crnuHa / =0
JUIS HalIEHHBIX B TU' TU -CHCTEMAX Pe30HAHCOB. 3HAYCHHS
CIMHA ONpeJIesICHbI JUTsl Hanboee CTaTUCTHYECKN odecrie-
YEHHBIX PE30HAHCOB NpH Maccax 418, 511 u 757 M>sB/c2. C

BBICOKOW CTENEHbI0 BepoATHOCTH J = 0 1711 Pe30HaHCOB ¢

[ 151+ and construct an admissible Ansatz for the NLC behav-
iour in coordinate space. The correlation length values for
both the quenched and full-QCD cases appear in good
agreement with the well-known QCD SR estimates of the
mixed quark-gluon condensate,

Vide =N} =(4(ig0 Gy )4) /(@g) =04 +055 Gev'2,

We test two different Ansatze for a quark NLC and trace
their influence on the twist-2 pion distribution amplitude by
means of the QCD sum rules. The main features of the pion
distribution amplitude are confirmed by the CLEO experi-
mental results.

Bakulev A. P, Mikhailov S. V. // Phys. Rev. D. 2002. V. 65.
P. 114511.

Veksler-Baldin Laboratory of High Energies

Ten resonances were found in the mass spectrum
of " 1T system based on 66075 events from the reac-
tion np - mpmtt W in  mp

interactions at P, =

=(520+£0.16) GeV/c in the 1-m HBC of VBLHE by using
the criterion cos @ p > 0. These masses are the following:
(347£12), (418%6), (511%12), (610x5), (678 %17),
(757£5), (880£12), (987£12), (1133x15), and
(1285+22) MeV/c2; their excess above background is 2.9,
5.2,3.5,1.4,2.0,8.5,4.8,3.8,5.2,and 6.0 S.D., respectively.
The observed resonance at the mass M p =757 MeV/c?
has already been inserted in RPP-2000, RPP-2002. The ex-
perimental widths of the resonances vary within the region
from 16 to 94 MeV/c 2. Such effects were not found in 7t~ 1
combinations from the reaction np — ppTt 0. Therefore,
it is necessary to attribute the value of isotopic spin / =0 to
the resonances found in the mass spectrum of the Tt* 7T sys-
tem. The spin was estimated for the most statistically pro-
vided resonances at masses of 418, 511 and 757 MeV/c2.
We determine with a high degree of confidence that
J =0 for the resonances at My =757 MeV/c 2 and

Mp =418 MeV/c? and the most probable value of J =0
for the resonance at M , =511 MeV/c 2
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maccamu M p = 757MbB/c 2u Mp =418 M>B/c 2. Haubo-

nee BeposiTHOE 3HadeHue J = Tarke W IJIsl pe3oHaHca C
Maccoit M, = 511 MsB/c?.

Takum oOpa3om, oOHapyXeHO IO KpallHel Mepe TpH
ocobeHHocTH, pu Maccax 418, 511 u 757 MaB/c 2, HMEIO-
IMe KBAaHTOBBbIE wmcia O j-Mesona 0 (0™ ). Bosmoxua
UHTEPIIPETALKs HU3KONEKAIMX O ;-ME30HOB KaK ITI000-

noB. [TpoBeieHO cpaBHEHHE C TaHHBIMU IPYTUX UCCIIEI0Ba-
Huii. Pabora Beimosnena B rpynme 0. A. TposiHa.

1 0418 ;
700 - | 0.511
Y | o610
0.347 _
6004 | 0.678 np = npr'n
1y | 0.757 P,=520GeV/c
5004 f \

400

300

Events/0.0158 GeV/c?

N=20266 events

0 T T T T T T T T T T T T ' T
0418 0.757 .
1254 \ " np — nprntn”

P, =520GeV/c
cos @; >0

(N=N)/0.0158 GeV/c?
(9]
(=]

251
0 11 |_| h] T
=25 T T T T T T T T T T T T T T T
0.277 0.435 0.593 0.751 0909 1.067 1.225 1.383

2
Mnm,, GeV/e

Therefore, it can be affirmed that at least three states
with quantum numbers of 0, meson 0 (0**) have been

found at masses of 418, 511 and 757 MeV/c?.
The fact that low-mass 0, mesons are glueballs is one

of the possible interpretations. Comparison with the data of
other papers has also been made.

The investigation has been performed in the group of
Yu. A. Troyan.

1. Troyan Yu. A. et al. // JINR Rapid Communications. 1998.
No. 5[91]-98. P. 33; XIII International Seminar on High Energy

1. Troyan Yu. A. et al. // JINR Rapid Communications. 1998.
No. 5[91]-98. P. 33; XIII International Seminar on High Energy
Physics Problems «Relativistic Nuclear Physics & Quantum Chro-
modynamics», Dubna, Russia, Sept. 1998.

2. Troyan Yu. A. et al. // Particles and Nuclei, Letters. 2000.
No. 6[103]-2000. P. 25; XIV International Seminar on High Ener-
gy Physics Problems «Relativistic Nuclear Physics & Quantum
Chromodynamics», Dubna, Russia, Sept. 2000.

3. Troyan Yu. A. et al. // JINR Rapid Communications. 1996.
No. 6[80]-96. P. 73.

4. Review of Particle Physics // EPJ C. 2000. V. 15. P. 405.

Aunba-kiactepHasi CTpyKTypa sijiep MoJy4aeT HOBOE
CBHUJIETEIILCTBO B Mpolieccax nepudepuuecKux Wi KBa3u-
HYKJIOHHBIX B3aWMOICWUCTBUI PEIATUBUCTCKUX sIEp B
SMYJbCHU. YYAaCTHHKAMH COTpyAHHYecTBa «bexkepenb»
0OHapy>KeH HOBBIH KJIacC COOBITHI MOJHOW JMCCOLMAINT
PEISATUBUCTCKOIO sijipa 24 Mg B y3Kkuii kKoHyC (pparmeHTa-
nuu. Ha ¢oTo B mociemoBaTeIbHOM Pa3BUTHH TOKA3aHO
OJIHO W3 TAKUX COOBITHII IIpH Jccoumary sapa 2+ Mg Ha
IATH A7EP C 3apsIOM JIBa U [[Ba SiApa C 3apsiioM OuH (CBep-
Xy BHH3). TpexXMepHBIi 00pa3 COOBITHS PEKOHCTPYHPOBAH
KakK IUIOCKas MPOEKIHS C TIOMOIIBI0 aBTOMATHYECKOTO MH-

Physics Problems «Relativistic Nuclear Physics & Quantum Chro-
modynamics», Dubna, Russia, Sept. 1998.

2. Troyan Yu. A. et al. // Particles and Nuclei, Letters. 2000.
No. 6[103]-2000. P. 25; XIV International Seminar on High Ener-
gy Physics Problems «Relativistic Nuclear Physics & Quantum
Chromodynamicsy», Dubna, Russia, Sept. 2000.

3. Troyan Yu. A. et al. // JINR Rapid Communications. 1996.
No. 6[80]-96. P. 73.

4. Review of Particle Physics // EPJ C. 2000. V. 15. P. 405.

Alpha clustering in a nuclear structure obtains a new
evidence in processes of peripheral or quasi-nucleon inter-
actions of relativistic nuclei in emulsions. Participants of the
new BECQUEREL collaboration have found a new class of
events of full dissociation of relativistic 2* Mg in a narrow
fragmentation cone. The photos in sequential evaluation
show one of such events of >* Mg nucleus dissociation into
five double- and two single-charged nuclei (from top to bot-
tom). The 3D image is reconstructed as a projection by
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kpockorna [TABMKOM. XapakTepHblii pa3Mep TOuUeK Ha
Tpekax okoio 1 Mxm. Ha BepxHeM CHHMKE BHIHA BEpPIINHA
B3aUMOZACHCTBUS C PEIATUBUCTCKON OIHO3apsAHON YacTH-
e ormauu (Tpek, YXOAAIIMN BHU3) M CTpyeH SAepHBIX
¢dparmenTtoB. Ha cpeiHeM cHUMKe HaOIOIaeTCsl YeTKOE OT-
JIJICHUE JIBYX OJIHO3aPSTHBIX PEJSITUBUCTCKUX (hparMeH-
TOB (TPEeKH, yXOIAIINE BHU3 U BBEPX) OT OCHOBHOH CTPYyH
(dparmenTanuu. Ha HIDKHEM CHHMKE BHIHO HalibHEHIICE
paszaeneHrue TPEKOB OT TISITU ABYX3apSIHBIX PENSATHBHCT-
CKHUX ()parMeHTOB.

Na6opatopus ¢pusmkm yactmy

Monynu >KHAKOaprOHOBOTO aJPOHHOTO TOPIIEBOTO Ka-
nopumetpa (HEC) nns yecranoBku ATLAS obmyuanuch Ha
My4Kax dJICKTPOHOB, MIOOHOB W THOHOB MPHU HHEPrHIX
6 < E <200 I'sB yckoputens SPS B [IEPH. B pabote ornu-
can kasopumerp HEC u TecToBas ycTaHOBKa Ha ITyuKe.
[IpencraBneHsl pe3yabTaThl [0 YHEPTETUYECKOMY OTKIIUKY
1 pa3pelieHuio kairopumerpa. IIpoBeneHo cpaBHeHHe pe-
3yJIbTaTOB M3MEpEeHU U MoxenupoBaHus. [lokazaHo, yTo
SHEPreTHUECKOe pa3perieHue YCTAaHOBKU IS CTPYH B TOp-
LIEBOW 00JaCTH YIOBJICTBOPSCT TPeOOBaHMsIM Koytabopa-
mun ATLAS.

Dowler B. et al. // Nucl. Instr. Meth. A. 2002. V. 482.
P. 94-124.

CoObITHE MONHOM AUCCONUALNH PEIISITUBIUCTCKOTO S/Ipa 24Mg Ha IIATh AAEp C 3apsI0M /IBa U JIBA pa C 3apsAI0M OJHH B ITOCIEI0BATENb-

HOM pa3BUTHU (CBEPXy BHU3)
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Event of relativistic 24

means of the PAVICOM automatic microscope. The typical
size of track points is of the order of 1 pm. An interaction
vertex with a single-charged relativistic recoil particle (a
track going down) and a nuclear fragment jet is seen on the
top photo. Clear separation of two single-charged fragments
(tracks going up and down) from a major jet is seen on the
middle photo. The bottom photo demonstrates a clear track
separation of five double-charged fragments.

Mg nucleus full dissociation into five double- and two single-charged nuclei in sequential evaluation (top to bottom)

Laboratory of Particle Physics

Modules of the ATLAS liquid argon Hadronic End-cap
Calorimeter (HEC) were exposed to beams of electrons,
muons and pions in the energy range 6 < £ <200 GeV of
CERN’s SPS. A description of the HEC and of the beam test
setup is geven in Ref. [1]. Results on the energy response
and resolution are presented and compared with simula-
tions. The ATLAS energy resolution for jets in the end-cap
region is inferred and meets the ATLAS requirements.

1. Dowler B. et al. // Nucl. Instr. Meth. A. 2002. V. 482.
P. 94-124.
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PesysnbTaThl ()OHOBBIX U3MEPEHHUIT HA MPOTOTHUIIE Jie-
tekropa «bopekcuno» (Counting Test Facility, CTF), pac-
moJiokeHHoM B sabopatopun ['pan-Cacco (HUramus), mo-
3BOJIMUIA YCTAHOBHUTBH BEPXHHMI MPEAEN BEIUYMHBI MATHUT-

HOI'O MOMEHTa Al pp- U "Be-comHeuHbIx HEUTPUHO

Jlaboparopust HU3MKU YACTHIL.

CTeHJ 11 UCTIBITAHUI NPOTIOPLIHOHAIBHBIX
KaMep TOPLIEBOTO CIIEKTPOMETPa yCTaHOBKI
CMS (LIEPH)

Laboratory of Particle Physics.
A test site for proportional chambers for the
CMS end-cap spectrometer

pu<5500 _IOuB [1]. OTo 3HaYEHNME TONBKO B TPH pa3a HIKE

OTPaHUYEHUS], TOJYYCHHOTO B AKCIEPUMEHTAX C peak-
TOPHBIMH U 8 B-conmueunpivu HEUTPUHO. YCTAHOBIIEH
TAaK)KEe HWKHUN IIpelen sl BPEMEHHU JKU3HHU HEUTPUHO

Results of background measurements with the proto-
type of the Borexino detector (Counting Test Facility, CTF),
located in the Gran Sasso Laboratory (Italy), have been used
to obtain the upper bound on the magnetic moment of pp
and "Be solar neutrino, M, <5.500 _muB [1]. This value is

only three times lower than that obtained for reactor’s neu-
trino and 8B solar neutrino. The new lower limit on the
mean lifetime of neutrino relative to its radiative decay is

obtained: T, . (Vg — Vv +Y)/m, 215003 s@VI[1].1t
is more than one order of magnitude bigger than that ob-
tained in previous direct laboratory experiments with reac-
tor’s neutrino. The CTF data have also been used to obtain a
bound on the electron stability relative to the decay
e - Y+V,. The new lower limit on the mean lifetime
based on 32.1 days of datasetis T(e” — y +Vv,)246002°
years [2] (90 % C.L.). The CTF data can be used in the
search  of neutrino charge radius <r2> and

Vy -V, +e’ +e” decay as well.

1. Back H. O. et al. JINR Preprint E1-2002-29. Dubna, 2002.
2. Back H. O. JINR Preprint E1-2002-30. Dubna, 2002.

Dzhelepov Laboratory of Nuclear Problems

The main goal of the time-of-flight detector at CDF is
the identification of kaons and pions for b-quark (B-meson)
flavor tagging. Construction of the detector as well as pro-
posals on the detector design changes to improve its time
resolution have been described. Monte-Carlo simulation of
the detector response to MIP was performed. The results of
the simulation showed that the proposed modifications (at
least with present materials) bring modest or no improve-
ment of the detector time resolution. An automated setup
was assembled to test and check out the changes in electron-
ic readout system of the detector. Sophisticated software has
been developed for this setup, to provide control of the sys-
tem, as well as processing and presentation of data from the
detector. This software can perform various tests using dif-
ferent implementations of the hardware setup.

Glagolev V. et al. Submitted to «Particles and Nuclei, Let-
ters».

Within the low-energy effective Minimal Supersym-
metric extension of the Standard Model (effMSSM) we cal-
culate the neutralino relic density, taking into account slep-
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OTHOCHTEIIEHO ero pasnaoHHOTO pacmana
3 -1
Tom(Vy -V +y)/my,21500° c3B ™" [1], uT0 Ha mo-
PAZOK BBIMIE MPE/elia, MOJIYYCHHOTO B MPSMBIX 3KCIICPH-
MEHTaX C PCaKTOPHBIMU HeWTpuHO. Ha ToM ke mpororure
CTF ycraHOBIIGH HOBBIH NpeJiesl CTA0MIBHOCTH JIEKTPOHA
OTHOCUTENBHO pacmaza e — Y+V,. Hoseil mpenen
BPEMCHHU JKU3HU 3JICKTPOHA, ONPEACICHHBIA 1O JaHHBIM,
HaOpaHHBIM B  TeyeHme 32,1  CyTOK, COCTaBHI
T(e” - Y+Vv,)=406 [102° ner [2] (ypoBeHB HaZEKHOCTH
90 %). Jannsie ¢ nporotunia CTF MoryT OBITH Tarxke uc-
HOJB30BaHbl [Vl HMOMCKA pacmaga Vg — V; +et +e " m

OLICHKH 3apsI0BOT0 palyca HEHTPUHO <r 2>.

1. Back H. O. et al. JINR Preprint E1-2002-29. Dubna, 2002.
2.Back H. O. et al. JINR Preprint E1-2002-30. Dubna, 2002.

JNlaboparopus spepHbIX Nnpobnem
um. B. . [xxenenosa

Co3maHHBI B J1a00paTOpUU TPUITEP HAa OCHOBE CH-
JIUKOHOBOTO BEPIIMHHOTO fieTekTopa (SVT) Obl 3ammyIneH u
YCIELIHO paboTall B Te4eHHEe Habopa JaHHBIX Ha YCTaHOBKE

CDF (1aBatpon, FNAL) 8 2000 u 2001 rr. OcHOBHOI 3a1a-
4ell IeTeKTopa SIBIISIETCs pa3/ieieHe KAOHOB U TUOHOB ISt
OIpeziesieHUs] TUna b-KBapKoB. bBbUIO TPOBENEHO MOH-
Te-KapJOBCKOE MOJICIIMPOBAHUE OTKIIMKA JETEKTOpa Ha IIPO-
xoxaeHue MUY. Pe3ynbrarsl MonenupoBaHUsl MOKa3alH,
YTO IPEJIOKEHHbIE M3MEHEHHs (C UCIOJIb30BAHUEM JI0-
CTYIHBIX B HACTOSIII[EE BPEMsI MaTepUalioB) HE MPUBEIYT K
VAYYILICHUIO BPEMEHHOIo paspelieHus: jaerekropa. Jlis
[IPOBEPKH PEUIOKEHHBIX M3MEHEHHH B CHCTEME CYUThIBA-
HUsI Oblla CKOHCTPYMpPOBaHA aBTOMATH3MPOBAHHAS yCTa-
HOBKa. J1J1s1 yripaBiieHHs yCTaHOBKOI, a TaKXke 17151 00paboT-
KM W MPEICTABICHHS JAaHHBIX OBLIO Pa3pabOTaHO KOM-
IUIEKCHOE TporpaMMHOe oOecrieueHne. OTOT — MaKer
[POrpamMM TO3BOJISIET MTPOBOIUTH Pa3HOOOpa3HbIE TECTHI
rapamMeTpoB CHUCTEMbI C Pa3IMYHBIMU KOH(UTypauusiMu
000pyIOBaHUS.

Ihaeones B. u Op. Hampasneno B xypHan «[lmcema B
DYAS».

B paMkax HU3KOHEPreTHYHOTO MUHUMAJIBHOTO CyTIep-
CUMMETPHUYHOIO  PACIIMPEHUS] CTaHIAPTHOH  MOAENH
(MSSM) BeIUHCIICHA PEIUKTOBAS TIOTHOCTH HEHTPAIHHO.
B pacder ObuM BKIIOYEHBI CIICNTOH-HEHTPAIMHOBBIM,

ton-neutralino, squark-neutralino and neutralino/chargino-
neutralino coannihilation channels. By including squark
(stop and sbottom) coannihilation channels we extend our

OnbITHOE IPOU3BOJICTBO.
Onexrpodusznueckoe 000pynoBaHIEe
H3rOTOBIICHO 11 LIMKII0OTpOHHOTO IIeHTpa
B bparucnase (CroBaxws)

JINR Workshop.

Electrophysical equipment
produced for the Cyclotron Centre
in Bratislava (Slovakia)

comparative study to all allowed coannihilations and obtain
the general result that all of them give sizable contributions
to the reduction of the neutralino relic density. Due to these




I 5 TTABOPATO P A M H O T A

AT THE LABORATORIES OF JINR

CKBapK-HEHTPAIMHOBBI U HEUTpaIWHO/4ap/PKUHO-HEMH-
TPaJIMHOBBIM KOAHHUTWIALIMOHHBIE KaHaJbl. BritoueHue
CKBapKOBBIX (stop-sbottom) kaHaI0B KOAHHUTHIIAILUH T10-
3BOJISIET IIPOBECTU JAHHBIM aHAIU3 C Y4ETOM IIPAKTUYECKU
BCEX Pa3pELICHHbIX KaHAJIOB KOAHHUTWIALMU. B pesynbra-
T€ I10Ka3aHO, YTO BCE PACCMOTPEHHBIE KaHaJIbl 1al0T 3aMeT-
HbIIl BKJIaJ] 1 3HAYUTEIBbHBIM 00pPa3oM YMEHbBIIAIOT IJI0T-
HOCTb PEJIMKTOBBIX HEUTpaiuHo. biaarogaps 3TuM KOaHHU-
THJSIMOHHBIM TIpolieccaM, dYacTb Moneneid MSSM (B
OCHOBHOM C OOJIbIIMMHU MaccaMy HEUTPaJIMHO) MOMaIaeT B
KOCMOJIOTHUECKH TPEINOYTUTENBbHYI0 00JacTh 3HAYECHUH
PEIMKTOBOM INIOTHOCTH, OCTAJIbHBIE MOJEIN OKA3bIBAIOTCS
BHE 9TOI 00J1aCTH U JIOJDKHBI ObITH 0TOpoIIeHbl. HecmoTpst
Ha 3TO, OKa3bIBAETCS, UTO KOAHHUTWISLIMOHHBIE KaHaJbl B
[eJIOM cJ1ab0 BIMSIIOT HA MEPCIEKTHUBBI MPSIMOTO M Hempsi-
MOT0O IETEKTUPOBAHNUS PEIIUKTOBBIX HEUTPAJIIMHO B POJIU Ya-
CTUL] TEMHOH MaTepUH.

beonsikos B. A. u op. byner onyonukoBato B «Phys. Rev. Dy.

[Tpoananu3upoBano 797 coOBITHI peakyy IBOWHOM
Tepe3apsaKu Tl -MEe30HOB, 3apPErHCTPUPOBAHHBIX B (HOTO-
IMYJIECHOHHBIX KaMepax, 06JTy4eHHBIX B MydKax T' -Me30-
HOB cuHxponukiorpona JIAIT OUSAN ¢ sueprusmu 80 u
140 M»B. JIns BBIIEICHHBIX TPEXIYIEBBIX COOBITHH B UH-
TepBajie NEPBUYHBIX SHepruii TU' -mesona 72-140 M»B

orpezeneHa 3 QeKTUBHAS Macca BTOPHYHBIX Tl -ME30HA 1
JIBYX IPOTOHOB. B cniekrpe 3Tux 3 pekTuBHBIX Macc 0OHa-
pyxeH rmuk B naTepBasie 2060-2072 MaB, cpenusis Benmuan-
Ha KOTOpOro paBHa M b = (2065,5 £3,6) M»3B. [loxyuen-
HOE 3HaYCHHE M 44 HAXOAMTCS B XOPOIIEM COITACHH C
Maccoil D'-pe3oHaHca, HaTM4Me KOTOPOro MPEAINoaraloch
B pacuerax 1o KX/I-cTpyHHBIM MozieisiM 1 ObIIO TIOATBEP-
JIEHO B SKCIEPHMEHTAX MO PACCESHUIO TU' -ME30HOB Ha
SIpax U B IPYTHX MpoLeccax.

Bamycos IO. A. u op. HarpaBneno B xypHai «SnepHas ¢u-
3HKa».

B HOOHY JIAII obcyxaaercs npeayioxkeHne Mo co-
30aHUI0 CHJIBHOTOYHOTO HUKJIOTPOHHOTO KOMIIIEKCA JUIs
YIpaBJICHUS NEKTPOsIAEPHOH cOopKoil. PaccmoTpens! He-
KOTOpBIC U3MEHEHHS B OCHOBHBIX MPOEKTHBIX MapaMeTpax
YCKOPHTEIISA C YyYETOM HOBBIX PE3YIIBTATOB, IOTy4YEHHBIX B
paborax nocieaHux jet. Clenansl MpeyIoKeHHs 110 Co3/1a-
HUIO CHJIBHOTOYHBIX M30XPOHHBIX IIUKJIOTPOHOB I yIpa-
BIICHUSI TOAKPUTHIECKUMH cOOpkamu. Jlisl 3KCHEepHMeH-
TaJIBHOU SIIEPHON COOPKH, YIPaBJIsIEMOIl YCKOpHUTENEM, C
TermoBoi MomHocThi0 10-200 MBT, mpennaraercs co-
3[1aTh IMKJIOTPOHHYIO YCTAHOBKY C JHEPIrHed INPOTOHOB
E »= 600 M»3B u Tokom mmyuka 10 10 MA.

Anenuyxuii FO. Byner omybnukosano B marepuanax XVIII
KOH(EPEHLINH 110 YCKOPHUTEIISAM 3apsHKEHHbBIX YaCTHULL.

coannihilation processes, some models (mostly with large
neutralino masses) enter into the cosmologically interesting
region for relic density, but other models leave this region.
Nevertheless, in general, the predictions for direct and indi-
rect dark matter detection rates are not strongly affected by
these coannihilation channels in the effMSSM.

Bednyakov V. et al. Submitted to «Phys. Rev. D».

797 events have been analyzed on DCX reactions of
Tt mesons registered in photoemulsion chambers exposed
to positive pion beams of the phasotron of JINR’s Dzhele-
pov Laboratory of Nuclear Problems at energies of 80 and
140 MeV. The effective mass of the secondary T~ meson
and the two protons was determined for each three-prong
event identified within the energy range of the incident 11"
meson between 72 and 140 MeV. The spectrum of effective
masses reveals a peak in the 2060-2072 MeV interval with a
mean value equal to M g =(2065.5£3.6) MeV. The ob-
tained value of M g is in good agreement with the mass of
the D' resonance hypothesized in «QCD-string» model cal-

: +
culations and confirmed by measurements of TT" -meson
scattering on nuclei and in other processes.

Batusov Yu. et al. Submitted to «Yad. Fiz.».

The proposal on creation of high-current cyclotron
complex for driving of electronuclear assembly, reported at
the XVII Meeting on Accelerators of Charged Particles, is
discussed. Some changes in the basic design parameters of
the accelerator are considered in view of new results ob-
tained in works of last years. The most real and cheap accel-
erator for production of proton beams with a power of up to
10 MW, that is, a cyclotron complex, now is shown. The of-
fers on the design of a high-current cyclotron complex for
electronuclear assembly driving are presented. For accelera-
tor-driven experimental nuclear assembly with a thermal
power of 10-200 MW, it is offered to create a cyclotron
complex with energy of protons £ = 600 MeV and a beam
current of up to 10 mA.

Alenitsky Yu. Submitted to the Proc. of RUPAC ’02.
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JNaboparopus HeMTPpoHHOMN PU3NKH
um. U. M. Ppanka

B JIH® um. Y. M. ®paHka npoAomKaroTcs HEHTPOH-
HbIe JU(PAKINOHHBIE KCHEPUMEHTHI 110 W3YYEHHIO Mar-
HUTHBIX M CTPYKTYPHBIX CBOMCTB MAarHUTHBIX OKCHIOB Map-
rafna (MaHraHWTOB), TIOJTYYUBIINX HIMPOKYIO H3BECTHOCTD
B TIOCJIC/IHME HECKOJIBKO JIET M3-32 HAalJIEHHOTO B HUX 3(-
(exra xonmoccanpHOro Marueroconporusienus: (CMR-a¢d-
¢exra). ITpupona CMR-adexra u pakTopsl, OT KOTOPBIX
OH 3aBHCHT, SIBJISIOTCS NPEIMETOM AKTHBHOTO H3YyYCHHS,
MIPUYEM C TIOMOIIBIO AN PAKIIIH HEHTPOHOB yIAeTCsl MOITY-
YUTh YHUKAJIBHYIO HH(OpMAINIO 00 aTOMHOM 1 MArHUTHOM
CTPYKTYpaXx 3THUX COCTUHEHHH.

Ha mudpakromerpe TH-12 BrepBbie MPOBEACHBI HC-
CIICZIOBAHMS BIMSHUS BHEIIHETO BBICOKOTO aBIICHHUS
BIIOTh 10 5 I'Tla Ha KpUCTAINIMYECKYIO M MAarHUTHYIO
CTPYKTYpY MaHTaHUTOB La ¢7Ca33MnO;,
ProgNaj,MnO3 u Prj ;CagsMn_ Fe, O3 (y=0;01) 8
nmuana3one temreparyp ot 15 mo 300 K. HccnenoBanus
npooauaucek B corpyauuectse ¢ PHIL «KypuatoBckuii
uHctuty™ (Mocksa), MHcTuTyTOM (priznku merasuio YpO
PAH (ExarepunOypr), MHCTUTYTOM (U3UKH BBICOKHX Ja-
pienuit PAH (Tpowunk), Uactutyrom ¢usuku (IIpara). Bo
BCEX UCCIIETyEeMBIX COCTUHECHHUAX, POSBIISIOIINX TIPH HOP-

MaJIbHOM JaBlieHuH 100 (eppomMarHuTHOE, MO0 aHTH-
(deppomarauTHoe coctosiHue rncesno-CE-tuma, B obnacTtu
BBICOKHUX JIABJICHU BIIEPBBIC OOHAPYKEH (Ha30BBIi IEPEXO
B aHTU(EPPOMATHUTHOE COCTOsiHME A-THma. [IpuuuHOM
9TOr0 MH/IYLIUPOBAHHOTO JIABICHUEM MarHUTHOTO (ha30BO-
O TePexo/ia MOXKET ObITh SPKO BBIPAKEHHAS! aHU30TPOIIHS
CXKMMAEMOCTH, YTO MPUBOAUT K CIKATHUIO KUCIIOPOIHBIX OK-
Tasapos MnO B cTpykType. Pesynbrarsl 5KCIIEpMMEHTOB
JIOJIOKEHBI Ha KOH(EPEHIMSIX 1 HAlpaBJIeHbI B reyarsb (Ko-
zlenko D. P. et al. // IMMM. 2002; Kozlenko D. P. et al. //
High Pressure Research. 2002).

Jpyroil Tun okcu0B MapraHua, Tak Ha3bIBa€Mbl€ CII0-
HCTBIE MAHTAaHUTBI CO CTPYKTypo#l OpayHMMIIepuTa
Sr,GaMnOys, , usy4ancs Ha nudpaxromerpe OJIBP. Ot
MaHTaHUTHI, HEJJaBHO BIIEPBBIC CHHTE3MPOBAHHEIC B J1a00-
paropun E. B. AHTHIIOBa Ha XUMHYECKOM (aKyIbTeTe
MTI'Y, uHTepecHbl TeM, YTO B HUX 3apsiOBOE COCTOSHUE
Maprafia MOXXHO U3MEHSTh, BHEAPSASA B CTPYKTYPY JOIOJ-
HUTEIBHBIN aToM Kuciopoaa. Oka3anock, 9TO IpH Hepexo-
Jie OT BOCCTAHOBJIEHHOTO COCTOSIHUS (X = () K OKHUCIIEHHO-
My (x =0,5) u3MeHseTcs Kak aTOMHast, TAK U MarHUTHAas
CTPYKTypa coemuHeHus. B wactHocTH, aHTH()EppOMarHuT-
Hoe (APM) ymopsioueHue BIOTHh AIUHHON OCH 3JI€MEH-
TapHOW sTueiiku cMensieTcst Ha peppomarauTaoe (OM). Te-
OpPETUYECKUil aHAIN3 CUTYAIMU O3BOJIHI OOBSICHUTD ATOT

Frank Laboratory of Neutron Physics

Neutron diffraction studies of magnetic and structural
properties of manganese oxides (manganites) are continued
at the Frank Laboratory of Neutron Physics. These com-
pounds have become well-known for the last years due to
the discovered colossal magnetoresistance (CMR) effect.
The nature of the CMR effect and conditions responsible for
its existence are the subject of active scientific studies now,
and neutron diffraction studies allow one to obtain unique
information on crystal and magnetic structure of mangan-
ites.

For the first time, an effect of high external pressure of
up to 5 GPa on the crystal and magnetic structure of man-
ganites  La( ¢;Ca(33MnO;,  PrpgNag,MnO; and
Pry,CagsMn;_ Fe O3 (y=0,01) in the temperature
range 15-300 K has geen studied at the DN-12 diffractome-
ter. The experiments have been performed in collaboration
with the RRC «Kurchatov Institute» (Moscow), Institute for
Metal Physics of Ural Branch of RAS (Yekaterinburg), High
Pressure Physics Institute (Troitsk), Institute of Physics
(Prague, Czech Republic). In all investigated compounds,
exhibiting either ferromagnetic or antiferromagnetic state of

pseudo-CE type at normal pressure, under high pressure a
phase transition to the antiferromagnetic state of A-type has
been observed. A possible reason for this pressure-induced
magnetic phase transition is the noticeable compression
anisotropy, which leads to the anisotropic compression of
MnO 4 octahedra in the structure. The experimental results
have been presented at conferences and submitted to scien-
tific journals (Kozlenko D. P. et al. // JMMM. 2002; Ko-
zlenko D. P. et al. // High Pressure Research. 2002).

Another type of manganese oxides, so-called layered
manganites of brownmillerite structure with a chemical for-
mula Sr,GaMnOs, , has been studied at HRFD diffrac-
tometer. These manganites have recently been synthesized
for the first time at the Chemical Department of MSU
(E. V. Antipov’s laboratory). They have interesting proper-
ties since the charge state of manganese ions may be
changed by introducing an additional oxygen atom into the
structure. The experimental results show that the initial
(x =0)and oxidized (x = 0.5) samples have different crystal
and magnetic structure. In particular, antiferromagnetic
(AFM) ordering along the long axis of the unit cell is
changed to the ferromagnetic (FM) one. In theoretical
analysis it was found that this phenomenon can be explained
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nepexos BO3HHUKHOBEHHEM CHJIBHOTO JIHArOHaJIbHOTO
A®M-B3anmMoseiicTBrsA aTOMOB Mn ITpy BHEAPEHUH JOTION-
HUTEIbHOTO Kuciopona (Pomjakushin V. Yu. et al. // Phys.
Rev. B. 2002). Eme onHuM HeoObIuHBIM 3 deKTom, Haii-
JICHHBIM B CJIOMCTBIX MAHTaHWTAX, SBHJIOCH CyIIECTBOBA-
HHE B COCTaBaxX C MPOMEKYTOUHBIM COACPIKaHUEM KHCIIOPO-
na (x =0,4) paccmoeHusl Ha JBE pa3lIUYHbIE MArHUTHBIC
(as3pl pu OTCYTCTBUU KaKUX-JKMOO pa3iinuuii B aTOMHOM
CTpYKType cocyuiectBytomux ¢a3. s panbHeitmero
U3y4eHUsl SIBJIICHHsT (Da30BOTO PACCIOCHHS IUIAHUPYHOTCS
JIOTIOJTHUTEIBbHBIE 3KCIIEPUMEHTBI, B TOM YHCJIE C TIOMOIIBIO
METO/1a BPAIIEHHUs CIIMHA MIOOHA.

JNa6opaTtopus MHPOPMALMOHHBIX
TeXHONOornn

B pamxax CormameHuss O COTPYIHHYECTBE MEXKIY
OUAN n KeWnTayHCKMM YHHUBEPCHUTETOM IIPOBEICHO HC-
cieloBaHMe HeymHenHoro ypaBHeHus lllpenunrepa c ne-
(dokycupymolell HelIMHEWHOCThIO, JIOKAIN30BaHHBIMU Pe-
IICHUSMH KOTOPOTO SIBIISIIOTCSI «TEMHBIE» COJIUTOHBI (I0-
MEeHHBIE CTeHKH). [loka3zaHO, YTO B OTIMYHE OT CIydas

«CBETJIBIX» COJMTOHOB NTapaMeTpUUecKas HaKauka He Mpu-
BOJUT K HEYCTOMYMBOCTU JOMEHHBIX CTEHOK HU MPU KaKUX
3HAUCHHUSIX aMIUTUTYbl HAKaYKH U K03(PUIIMeHTa AUCCH-
narun. [Toka3aHo Takke, 4To mapaMeTpuIecKu Bo30yxnae-
MbI€ IOMEHHbBIC CTCHKH CIIOCOOHBI 00Pa30BhIBATH YCTOHYH-
BbI€ CBSI3aHHbIE COCTOsIHMsS. B oTcyTcTBHE Auccunauuu
YCTONYMBBIE JIOMEHHbIE CTEHKU JIByX THUIIOB U UX YCTONYM-
BBIE CBSI3aHHBIC COCTOSIHUS CITIOCOOHBI IBUTATHCS C HEHYJIe-
BOW CKOPOCTBIO.

Barashenkov 1. V., Woodford S. R., Zemlyanaya E. V. JINR
Preprint E17-2002-158. Dubna, 2002; submitted to «Physical Re-
view Lettersy.

Ha ocroBe Mmozenu pa3neneHHbIX GopMpaKTOPOB B cO-
Tpynandecte ¢ JIH® pa3paborana mporpamma GUTHpPOBaA-
HUS CTIEKTPOB MAJIOYTIIOBOTO PAacCesHUs HEHTPOHOB OT TIO-
JIUJIUCIIEPCHOM MOMYISIMKA BE3UKYJI C y4eToM (pyHKLUH
paspemenus criekrpomerpa FOMO. B pabore ananusupy-
F0TCsI ITapaMeTpbl BE3UKYIT U MEMOPAHHOTO OUCIIOS [UIst pa3-
JUYHBIX UEPAPXUIECKUX MOJENCH TUIOTHOCTH JJIMHBI pac-
CesTHUS HeHTpOHA rmonepek MemOpanbl. [TokazaHo, 4To pac-
npeneseHne BoAbl B THUAPOMUILHOW 00JACTH MEMOpaHBI

by the appearance of the strong diagonal AFM interaction of
Mn atoms due to the introduction of the additional oxygen
atom to the structure (Pomjakushin V. Yu. et al. // Phys. Rev.
B. 2002). Another unusual phenomenon found in layered
manganites is the phase separation for the samples with the
intermediate oxygen content (x = 0.4). In this case, two dis-
tinct magnetic phases with the same crystal structure were
found to coexist. For further studies of the phase separation
in layered manganites, additional neutron diffraction and
muon spin rotation experiments are planned.

Laboratory of Information Technologies

Research on «dark» solitons (kinks) — the localized so-
lutions of nonlinear Schrodinger equation with the defocus-
ing nonlinearity — has been performed in the framework of
the Cooperation Agreement between JINR and the Univer-
sity of Cape Town. It has been shown that, unlike the
«bright» solitons, the parametrically driven kinks are im-
mune from instabilities for all dampings and forcing ampli-
tudes; they can also form stable bound states. In the un-
damped case, the two types of stable kinks and their com-
plexes can travel with nonzero velocities.

Barashenkov 1. V., Woodford S. R., Zemlyanaya E. V. JINR
Preprint E17-2002-158. Dubna, 2002; submitted to «Physical Re-
view Lettersy.

On the basis of the model of separated form factors, a
code for fitting of small-angle neutron scattering spectra of
the polydispersed vesicle population taking into account the
resolution function of YuMO spectrometer has been devel-
oped in cooperation with FLNP. Vesicle and membrane bi-
layer parameters have been analyzed for various hierarchi-
cal models of the neutron scattering length density across
the membrane. It has been shown that hydration of vesicle
can be described by the linear distribution function of water
molecules. For the first time from the small-angle experi-
ment, without additional methods, the average radius and
polydispersity of the vesicle population, thickness of the
membrane bilayer, thickness of hydrophobic and hy-
drophilic parts of bilayer, water distribution function and
number of water molecules in the hydrophilic part have
been calculated.

Zemlyanaya E. V., Kiselev M. A. JINR Preprint P3-2002-163.
Dubna, 2002; submitted to the XVII Workshop on using neutron
scattering in research on condensed state (NSRCS-2002) (Gatchi-
na, October 2002).
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Jy6Hna, 30 ceHTAODSL.
V MexayHapoiHblii KOHIpece
10 MaTeMaTHIeCKOMY MOJAEITHPOBAHHIO

Dubna, 30 September.
The V International Congress
on Mathematical Modelling
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JlaGoparopust HHPOPMALMOHHBIX TEXHOIOTHH.
IlenTpaneHblii y3em kommnbloTepHo# cBsi3un OMSAN

MOXET OBITh OIMCAHO JIMHCHHON (QYHKIHCH.
BriepBbie U3 3KCIIEpUMEHTa 0 MaJOyIJIOBOMY
paccesiHHI0 0e3 MPUMEHEHHS! JIOTIOTHUTEIbHBIX
METO/IOB PACCYMTAHBI: CPETHUN Pa3Mep U MOJIHU-
JIICIIEPCHOCTD TOMYJISIIMNA BE3UKYJI, TOJIIMHA
MEMOPaHHOTO OUCIIOS, TOMIIHHA THAPOGOOHOH
U THAPOGHILHON YacTeit Oucinost, pyHKIus pac-
IIpe/ieNieHHsl U KOJIMYECTBO BOABI B THAPO(UIIb-
HOW 4acTH MEMOpaHBbI.

Semnanas E. B.,  Kucenee M. A.  IlpenpunT
OUSIN P3-2002-163. [1y6na, 2002; HampaBieHO Ha
XVII Copemanue Mo HCHONB30BAHUIO PACCESHUS
HCUTPOHOB B HCCICHOBAHUAX KOHIACHCHPOBAHHOIO
cocrosaus «PHUKC-2002» (oxts6ps 2002 r., Iat-
YUHA).

Corpynaukamu JIUT npoBeaeHo 4ducieH-
HOE HMCCIIeIOBaHKe BIMSHUS (POPMbI HCTOUHUKA
B MoIesii (a30BbIX MIEPEXOI0B B METasLIax, 00-
JIy4aeMbIX UMITYJIbCHBIMH ITy4KaMu HOHOB. [To-
Ka3aHO BIIMSIHUE XapaKTEPUCTUK HCTOYHUKA
(MHTEHCUBHOCTb, MPOJOJIKUTEILHOCTb, Kpar-
HOCTB JICHCTBHS U T. 1.) Ha popmy MexdazoBoi
rpaHuIpl (1), pasaensomel paciulaBIeHHYO

Laboratory of Information Technologies.The centre of JINR computer net

A numerical analysis has been performed at LIT on the
influence of the source’s characteristics (intensity, duration,
multiplicity of action, etc.) on the form of the interphase
& (¢) that separates the melted and firm parts in a sample ir-
radiated with high-current pulsed ion beams. An algorithm
of a numerical solving of the corresponding Stefan problem
of the first kind is described. An analysis of the accuracy of
the computational scheme has been done, and the obtained
numerical results describing some characteristics of the in-
terphase & (¢) (melting depth, melting rate, beginning of
hardening, etc.) are presented. It has been found that at the
interphase § (¢) the temperature derivative with respect to
time has a gap.

Amirkhanov I. V. et al. JINR Communication P11-2002-78.
Dubna, 2002.

A class of models of the static spherically symmetric
boson-fermion stars in the scalar-tensor theory of gravity
with massive dilaton field has been numerically investigat-
ed. The proper mathematical model of such stars is inter-
preted as a nonlinear two-parametric eigenvalue problem.
The first of the parameters is the unknown internal boundary
(the radius of the fermionic part of the star) R and the sec-

ond one represents the frequency Q of the time oscillations
of the bosonic field.

To solve this problem, the whole space (0, o) is splitted
in two domains: internal [0, R (] and outside the star [R , o],
In each domain the physical model leads to two nonlinear
boundary value problems in respect of metric functions, the
functions describing the fermionic and bosonic matter, and
the dilaton field. These boundary value problems have dif-
ferent dimensions inside and outside the star, respectively.
The solutions in these regions are obtained separately and
matched using the necessary algebraic continuity conditions
including R and Q. The continuous analogue of Newton
method for solving both the nonlinear differential and alge-
braic problems is used.

In this way, the behavior of the basic geometric quanti-
ties and functions describing a dilaton field and matter
fields, which build the star, has been obtained.

Boyadjiev T. L. et al. JINR Preprint E11-2002-106. Dubna,
2002; submitted to «J. Comput. Appl. Math.».

A spline-collocation scheme of higher order of accura-
cy for solving boundary value problems for ordinary differ-
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U TBEPIYIO 4acTH B 00pasiie, HaXOASALIEMCsl TOJ BO3Jei-
CTBUEM CUJIBHOTOYHOT'O MMITYJIbCHOI'O ITy4YKa MOHOB. JlaHO
OIMMCAaHUEC AJITOPUTMA YUCJICHHOI'O PCIICHUS COOTBETCTBY-
romneit 3amaun Credana meporo poma. [IpoBenaeH ananms
TOYHOCTU BBIYHUCIIUTECIBHBIX CXEM U IMPCACTABJICHBI ITOJTY-
YCHHBIC YMCJICHHBIC PE3YJIbTAaThbl, OINHCBHIBAOIINE HEKOTO-
PpbIe XapaKTepUCTUKH Mex(a30Boil rpanuiis §(¢) (ryouHa
U CKOPOCTb MPOILIABa, HA4YajI0 3aTBEPACBAHMS U T. 11.). YCTa-
HOBJIEHO, YTO Ha MeK(a30Boii rpanuie &(¢) IPOU3BOAHASL
OT TEMIIEPATYPBI 110 BPEMEHU TEPIIUT Pa3PhIB.

Amupxanoe U. B. u op. Coobimenune OUSN P11-2002-78.
Jy6Ha, 2002.

W3zyvaercs kiacc mozesed cdepruuecku-cuMMeTpud-
HbIX 0030H-(DEPMHOHHBIX 3BE3]l B paMKaxX CKaJSIpPHO-TEH-
30PHBIX TeOpI/Iﬁ TpaBUTalU C MACCUBHBIM IUJIATOHOM. Ma-
TeMaTH4YecKasi MOJeNIb TaKuX 3BEe3J MPEJCTaBIsieT co0oi
JIByXIIapaMETPUUECKYI0 HEIMHEHHYIO0 3a/ia4y, 3aBUCSILYIO
oT paauyca R ; pepMHOHHO} YacTH 3BE€3/Ib1 U OT YaCTOTHI
OCUMIUISALNIA OO30HHOTO TIOJISI.

Jns pemmenus 3agaun nomynpsimast (0, 00 ) paciienser-
s Ha BHYTPEHHOCTb 3Be3/blI [0, R (| 1 001acTh BHE 3BE3/1bI
[R,, ). B xaxn0ii nonobnactu Gusnueckas MOAeNIb MPHBO-

.

=i

AT K HEJIMHEWHOW KpaeBOW 3ajaye il METPUYECKHUX
byHKIMH, a Taroke i QyHKIHH GepMUOHHOI U 6030HHOM
Marepuy U JUJIATOHHOTO IMO0JIsL. DTH KpaeBbIe 3a/1a41 UMEIOT
Pa3IMuHYI0 pa3MEPHOCTh BHYTPU U BHE 3Be3/Ibl. Perenus
KpaeBbIX 3aJa4 B KaXJIOW MOJ00IACTH HAXOASTCS HE3aBH-
CUMO JIpYT OT JIpyTa U CIIUBAIOTCSI HA HEU3BECTHOMW IPAHUILIC
R,. Jna pemenus BO3HMKAIOMUX AU(hEpeHINANbHBIX U
anreOpanyecKux 3ajiad MPUMEHSETCS HeNPepbIBHBIA aHa-
Jjor meroaa Herorona.

UunClIleHHBIM METOJIOM H3y4YaeTcsl MOBEJCHHE OCHOB-
HBIX FEOMETPUYUECKUX BETUUUH U (DYHKIMH, OITMCHIBAOIINX
JIUJIATOHHOE T10JI€ U T0JIsl MaTepHid, U3 KOTOPBIX CTPOSITCS

06030H-(hepMUOHHBIC 3BE3/IBI.
Boyadjiev T. L. et al. JINR Preprint E11-2002-106. Dubna,
2002; submitted to «J. Comput. Appl. Math.».

[Ipennoxena criyaifH-KOJIJIOKAIMOHHAS cXeMa IS pe-
LIEHUs KPAaeBBIX 33/1au JUisi OOBIKHOBEHHBIX AU PepeHIu-
allbHBIX ypaBHEHUH. sl AOCTATOYHO MIAJKUX pPEeLIeHUN
TOYHOCTH cxeMbl O( /4 4 ) Ha paBHOMEPHOH CETKe C IIarom 4.

Peanu3zanust cxembl CBOIUTCS K CHCTEME allreOpandecKux
ypaBHEHHI C OJIOYHO-IMarOHaIbHOM MaTpPUIIeH, IS pelie-
HUSI KOTOPOH MPUMEHSIETCS METO/l, 0000LIAIONINI KIIacCH-

JlaGoparopust nHGOPMAIMOHHBIX TEXHOIOTHH.

Kommnexc PC-xitactepoB, COCTOSAIMINIT U3 HHTEPAKTUBHOTO KJIAaCTEPa M BBIYUCIUTEILHON (hepMBbl 00IIeTo Ha3HAUCHNS,
BEIUUCTHTENbHON Gepmbl s skcnepumenToB Ha LHC (CMS, ATLAS, ALICE) u knactepa

JUIS TIapaJuIeNIbHBIX BEIYMCIeHUH Ha 6a3e TexHomorun MYRINET

;i o S

Laboratory of Information Technologies.

A complex of PC clusters, consisting of an interactive cluster and computer farm of general purpose,
a computer farm for the LHC (CMS, ATLAS, ALICE) experiments and a cluster

for parallel counting on the basis of MYRINET technique
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4yecKuil MeTox mporoHku. Cxema OTIWYAaeTCs MPOCTOTOH
pcam3ani Ha paBHOMEPHBIX 1 HEPABHOMEPHBIX CETKaX 1
JIErKo 000011aeTcsl Ha 3a/1a4u € Pa3pbIBHBIMU KO QHUIHEH-
TamMu 0e3 HapyUIeHHs CTPYKTYpbI ajlreOpanuecKkoi cucre-
Mbl. CXeMa MOXKET OBbITh MCIOJIb30BaHA IIPHU PELICHUH M-

POKOTO KjIacca 3aa4 B Pa3sHbIX 00JacTIX (PU3HUKH.
Fosioocues T. JI. Coobuenne OUSAN P11-2002-101. dy6Ha,
2002.

Y4e6HO-HAayUHbIN LIEeHTP

B pamkax oOpa3oBarebHOM MporpamMMel ¢ 24 aBrycra
110 19 ceHTsOpst rpymIa pyMbIHCKHX CTYAEHTOB U3 YHUBEP-
cutetoB byxapecra, Scc, Kpaitossl, Knyx-Hanoka, Tumu-
moapa npoxoauia npaktuky B OVSIN. Pe6sita moObiBam ¢
0030pHBIMH SKCKYypCHSIMH B JTaboparopusix MucTuTyTa, 110-

ential equations is proposed. For smooth enough solutions,
precision of the scheme is O(h*) on the uniform grid. The
implementation of the scheme leads to a block-diagonal al-
gebraic system, solved by means of the appropriate sweep
method. The scheme can be easily generalized on discontin-
uous problems without violation of the structure of the alge-
braic systems. The scheme can be used for solving various
physical problems.

Boyadjiev T. L. JINR Communication P11-2002-101. Dubna,
2002.

JINR University Centre

Within the JINR Educational Programme, on 24 Au-
gust — 19 September 2002, a group of Romanian students
from the universities of Bucharest, Cluj-Napoca, Craiova,
lasi, and Timisoara had practice at the Institute. They had

3HaKOMMJINCH ¢ 6a30BbIMU ycTaHoBKamMu OVSIU. YuacTue B
MPAaKTHYECKUX HCCIICOBAHUAX B PAMKaX SKCIIEPUMEHTOB
T10/1 PYKOBOJICTBOM U B TECHOM COTPYHUYECTBE C YUCHBIMU
WHcrutyTa ycmimio, 1o OT3bIBaM CTYJIEHTOB, yOEkKIeH-
HOCTh B IPaBWJILHOCTH BbIOOpa Oyaymmx MpodeccHii.
MHorue 13 HUX CBOHM JAMIUIOMHbBIE PAOOThI XOTEIH Obl BbI-
MOJIHUTH B JTaboparopusix OMSN.

K BeTynuTelnbHBIM DK3aMeHaM B OYHYIO aCHHPaHTYpy
OUSAN (ocens 2002 1.) JOMYIIEHO AEBATH BBITYCKHHKOB-
¢u3ukoB. HayuHbiMH pykoBOAMTENSIMH aOUTYypHEHTOB
SIBIISIIOTCS BEAYIUE CIIeNHanuCThl Jaboparopuii MHCTHTY-
ta: JIT®, JIBD, JIHO®, JI®OY, JIUT. ITo Tpaguuun acnupaH-
ThbI OyIyT paboTaTh B JTAOOPATOPHSIX U HOApa3aeicHus X MH-
CTHUTYTa, y4acTBYS B HCCIENOBAaHIX o Tematuke OV, a
TaK)Ke 3aHUMAaThCs B Y 4eOHO-HAyYHOM IICHTpE.

Y4eOHO-HayYHBII LEHTP.
PyMBIHCKUE CTYCHTBI-IPAKTHKAHTBI
y nupekropa YHII C. I1. iBanOBO#
(cmipaBa)

JINR University Centre.
| Romanian students visit
. UC Director S. Ivanova (right)

excursions to the Institute’s Laboratories and were acquaint-
ed with JINR’s basic research facilities. The students said
that their participation in actual research under the supervi-
sion of, and in close communication with, the Institute’s sci-
entists had yet strengthened their confidence in the correct-
ness of their future profession choice. Many of them would
like now to prepare their diploma theses at JINR.

In the autumn of 2002, nine physics graduates were ad-
mitted to the entrance examinations to the JINR full-time
postgraduate studies. The applicants’ scientific supervisors
are leading scientists of the Laboratories of Theoretical
Physics, High Energies, Neutron Physics, Particle Physics,
and Information Technologies. According to the established
order, the postgraduates will work at the Institute’s Labora-
tories and subdivisions, where they will participate in
JINR’s specific research programmes, and attend courses at
the University Centre.
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0. U. Kouemos, A. A. Cmonvnuxos, 0. A. Illumos

HccaenoBanue 1BOMHOI0 OeTa-pacnajaa
B 3kcnnepumente NEMO-3

HccnenoBanue 1BoiiHOTO OeTa-pactana nMeeT J0ITyI0
U JOBOJIBHO MHTEpecHYI0 uctoputo. Eme B 1935 . M. T'en-
niepT-Maiiep BriepBbIe paccMOTpeIIa BO3MOKHOCTh paciiaja
SIIpa ¢ OTHOBPEMEHHBIM BBIJIETOM JBYX SJICKTPOHOB H JIBYX
(aHTH)HEUTPHUHO:

N(A,Z) - N(A,Z+2)+2e” +27.

[TepBble TeOpeTHUIECKNE OLIEHKH MEPHUOA MOy pacia-
Jla TaKkoro TMpOILEcca, Ha3bIBAEMOTO JBYXHEWTPHUHHBIM
JBOMHBIM Oeta-pacmamom (2vPB[), mamu 3HAYCHHS TOPSIKa
102 51et, 4TO 3HAYMTENBHO NPEBBIIIACT BPEMs JKH3HH SICP
OTHOCHTEJIEHO OOBIYHOTO OeTa-pacmaa. DTH OLIEHKH cpa3y
yKa3aJH Ha HeTPHUBHAIBHOCTH SKCTIEPUMEHTAILHOTO MTOUC-
Ka Takoro csepxpenkoro npouecca. Tonbko B 1968 . Tuiry
Kupcreny u ero rpymnme yganoch BIEpBbIC B T€OXUMHYE-
CKOM SKCIIEpUMEHTE 00HAPYKUTh N30BITOYHOE COIECPIKaHNE

B0xe JOYEPHHUX sIep IBOWHOTO OeTa-pacmana 130Te g

MHHEpaJje ¢ H3BECTHBIM I'€0JIOIHYECKUM BO3PACTOM, COAEP-
arieM Te. DTo ObITO TIEPBOE IKCIIEPUMEHTANTBHOE YKa3a-
HHUE Ha CyIISCTBOBAaHHE IBOMHOTO OeTa-pacmana, OTHAKO B
TEOXUMHIYECKOM IKCIIEPHUMEHTE IPOBOTUTCS IIOMCK TOIBKO
JIOYEPHUX SJIEp pacnaja, MO3TOMY B HEM HeEJb3sl Ompesie-
JIUTh, 110 KAKOMY KOHKPETHOMY KaHally OCYIIECTBIISCTCS
cam miponiecc. U mumb HaunHas ¢ 1985 1. B mpsAMBIX dKCTIe-
PUMEHTAX CTaJIH ITOTy4YaTh MOJIOKUTEIbHBIC PE3YIIBTATHI IO
W3MEPEHHUIO CIIEKTPOB JIBYX yyacTByromux B 2v33-pacmazie
27IeKTpoHOB. Ha cerogHsiHuii 1eHb ABYXHEHTPUHHBIN
JIBOIHOM OeTa-pacmaj ¢ meproIoM roiaypacmaaa ot 10 19 bi (o)
102! ner  oBGHApykeH B IPAMBIX YKCIIEPUMEHTAX YIKE JUIs
BOCBMH H30TOINOB — MOTEHIHATBHBIX [B-pacmaadukon
(48Ca, 76Ge, 8286, 96Zr, IOOMO, 116Cd, 130 Te, ISONd),

O. Kochetov, A. Smolnikov, Yu. Shitov

Double Beta Decay Investigation with NEMO-3

The double beta decay investigation has a long and in-
teresting history. As far back as 1935 M. Goeppert-Mayer
first considered a possibility of a nuclear decay with simul-
taneous emission of two electrons and two (anti)neutrinos:

N(A4,Z) » N(A,Z+2)+2e” +27.

The first theoretical evaluations of the half-life of this
process, called a two-neutrino double beta decay (2v(3[),
yielded values of the order of 102? years, which was much
larger than the ordinary beta decay life of nuclei. These eval-
uations indicated at once that experimental search for this
super-rare process would be a nontrivial problem. It was not
until 1968 that Till Kirsten and his group were able, while
carrying out a geochemical experiment, to observe for the
first time an excess concentration of 3Xe, daughter nuclei

of 30Te arising from its double beta decay, in a Te-contain-

ing mineral of the known geological age. It was the first ex-
perimental evidence of occurrence of a double beta decay.
However, the geochemical experiment is aimed at searching
for only daughter nuclei from the decay, and thus it does not
allow the particular channel of the process to be found. Only
starting in 1985, positive results became available from di-
rect experiments on measuring spectra of two electrons par-
ticipating in the 2vpB decay. By now the two-neutrino dou-
ble beta decay with a half-life from 10 19101021 years has
been observed in direct experiments for eight potentially
BB-decaying isotopes (*¥Ca, "0Ge, 32Se, *°zr, %Mo,
16¢cq, 130e, 15 ONd), but the uncertainties in the calcula-

tion of nuclear matrix elements for the 2vBp decay and quite
large statistical and systematic errors in the experimental re-
sults still make it impossible to elaborate an adequate model
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OJTHAKO CYIIECTBYIOIIUE HEOIMPEICICHHOCTH B pacueTe
SIIEPHBIX MAaTPUYHBIX 251eMeHTOB 2VvPB-pacnaaa u emre J10-
CTaTOYHO OOJIBIINE CTaTHUCTHYECKHE M CHUCTEMaTHYeCKHe
MOTPEIIHOCTU JOKCICPUMEHTAJIBHBIX PE3YJIbTATOB OO0 CHUX
MOp HE MO3BOJISIIOT COCTaBUTh aJEKBATHYIO MOJENb JUIS
OIMCAaHUsI CTPYKTYPHI SA€EP, YYACTBYIOIINX B JAHHOM IIPO-
ecce.

B 1937 r. OtTope MaifopaHa caemnai MpeanoIoKeHIe O
BO3MOYKHOCTH CYIIIECTBOBAHUSI YACTHIIBI, TOXKIECTBEHHOU
CBOCH aHTHUYACTHIIE («MAHOPAHOBCKUID» THI YaCTHIIBI), U B
toM xe 1937 1. JIx. Paka paccMoTpen BO3MOXKHOCTE Oe3-
HEHTPUHHOTO NBOMHOTO OeTa-pacmanaa, 3KCIIepPUMEHTAIb-
HBIH TOMCK KOTOPOTO MOXKET MPHBECTH K OOHApYKEHHIO
MaHOpaHOBCKOTO HEHTPUHO. besHeHTprHHBIN ABOIHOI Oe-
ta-pacnan (OvBf-pacmas) B CTaHAapPTHON MOJIEIHU IEKTPO-
cmabprx B3ammoneiicteuii (CM) 3ampemnieH n3-3a HapyIie-
HUS JICITOHHOTO YHCIIa Ha JBE CIMHULIBL:

N(A,Z) - N(A,Z+2) +2e".

[Toatomy 0vPB[-pacman sBisieTCs MPOLECCOM, IKCIIEPH-
MEHTAJIEHOE OTKPBITHE KOTOPOTO OYJET OTHUM M3 IIPOSIBIIC-
HUM HOBOM (hm3mky 3a npexeramu CM. Cam dakr cymie-
crBoBanus 0vff-pacnaga cBsi3aH co CIEIYIOIUMHI QyHIa-
MEHTAJIHBIMH ACTIEKTaM1 (DM3UKH SJIEMEHTAPHBIX YaCTHIL:

HECOXPAHCHUEM JICTITOHHOTO YHCJIa, HAJIMYHUEM Y HeﬁTpI/IHO
Macchl MOKOsI, PUMECHIO MPABBIX TOKOB B AJIEKTPOCIA00M
B3aMMOJCIHCTBUY, CYLIECTBOBAHHEM 0€3MacCOBOTO TOJIA-
CTOYHOBCKOT0O 0030Ha — MaiopoHa.

OCHOBHOI HHTEpEC K 3TOMY IIPOLIECCY B MEPBYIO OUe-
penp cBsA3aH ¢ MpoOIeMOl MacChl HEHTPHUHO: €CIH
0vPB-pacman Gymer oGHAPY EH, TO 3TO JODKHO 03HAYATH,
YTO NIEKTPOHHOE HEUTPHUHO €CTh YaCTHULIA MallOPaHOBCKOTO
THIIA C HEHYJIEBOM MAaCcCOM MOKOSL.

[ToxydeHHbIe HEAABHO Pe3yabTaThl 10 PErHCTPALNU
CONMHEYHBIX HeHTprHO Ha ycTaHoBKax SNO (Sudbury Neu-
trino Observatory, Kanama) u «Superkamiokande» (Smo-
HUSI) SIBHO YKa3bIBAIOT HA TO, YTO HEHTPHUHO Pa3IMUHBIX
apoMaToB (AIIEKTPOHHBIC, MIOOHHBIC W TAyOHHBIC) UMEIOT
HEHYJIEBbIE MAacChl MIOKOSI M 00JIaAal0T CBOWCTBOM CMEIIIH-
BaHMS apOMATOB, YTO MPOSBIAETCS B BU/I€ HEUTPUHHBIX OC-
WU — MIePEeX0/10B OIHUX THUIIOB HEWTPUHO B JIpyTHE.
OpHaKo, HECMOTPS Ha TaKWE BBIAAIOMINECS YCIIEXH COBpE-
MEHHBIX SKCIIEPUMEHTOB 110 PETUCTPALIUK COIHEYHbIX HEH-
TPUHO, BOIPOC 00 aOCOMIOTHBIX BEINYHHAX COOCTBEHHBIX
HEUTPUHHBIX MACCOBBIX COCTOSIHUH 10 CUX IIOP OCTaeTCs
OTKPBITBHIM.

Tonbko COBMECTHBII aHATN3 HOBBIX SKCIICPUMEHTOB 110
Oe3HEHTpUHHOMY JBOWHOMY OeTa-pacraay W 1O U3Mepe-

for describing the structure of the nuclei participating in this
process.

In 1937 Ettore Majorana came up with an idea that
there might be a particle identical to its antiparticle (Majo-
rana-type particle). In the same year G. Racah examined a
possibility of a neutrinoless double beta decay, the experi-
mental search for which might result in discovering a Majo-
rana neutrino. In the standard model of electroweak interac-
tions (SM) the neutrinoless double beta decay (0vp[3 decay)
is forbidden because of lepton number violation by two uni-
ties:

N(A,Z) - N(A,Z+2)+2e¢".

Therefore, the Ovp decay is a process which, when ex-
perimentally observed, will be a manifestation of new
physics beyond the SM. The very existence of the 0vB[3 de-
cay is related to the following fundamental aspects of ele-
mentary particle physics: nonconservation of the lepton
number, existence of neutrino rest mass, right-handed cur-
rent admixture in electroweak interaction, existence of
massless Goldstone boson — majoron.

Particular interest in this process arises first of all from
neutrino mass problem: if the 0vp[ decay is found, it will

mean that the electron neutrino is a Majorana particle with
nonzero rest mass.

The recent results on solar neutrino flux measurements
at SNO (Sudbury Neutrino Observatory, Canada) and Su-
perkamiokande (Japan) clearly indicate that neutrinos of
various flavours (electron, muon, and tau) have nonzero rest
masses and a flavour mixing property, which manifests it-
self in neutrino oscillation, i. e., transition of one neutrino
type into another. However, despite this remarkable
progress in experimental detection of solar neutrinos, the
question of absolute values of neutrino mass eigenstates is
still an open question.

Only simultaneous analysis of new experiments on the
neutrinoless double beta decay and on measurement of the
beta spectrum of low-energy beta transitions may lead to ex-
perimental determination of these values and give an answer
to the question whether neutrinos are Majorana or Dirac par-
ticles.

Up to now, the most sensitive experiments on the search
for the 0vBP decay have been «calorimetric» experiments

with highly pure germanium detectors of enriched 76Ge
(Heidelberg—Moscow, Gran Sasso, Italy; IGEX, Canfranc,
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HHIO OeTa-CreKTpa HU3KOIHEPTUUHBIX OeTa-IIepexo0B MO-
JKET TPUBECTH K DKCHEPHUMEHTAJIbHOMY YCTAHOBJICHHIO
9THX BEJIMYMH U J]aTh OTBET HA BOIIPOC, SIBJISIIOTCS HEHTPUHO
MallOpaHOBCKUMH WIIH TUPAKOBCKUMH YaCTHILIAMH.

Jo cerogasmHero OHS HanOoliee YyBCTBUTEIHEHBIMHU
IKcTIepuMeHTaMu 1o moucky 0vB-pacnaia ObUTH «KaTOpH-
METPHUYECKHIE» SKCIEPUMEHTHI C HCIOIH30BAaHIEM CBEpX-
YHCTHIX TE€PMAHUEBHIX IETEKTOPOB, M3TOTOBIEHHBIX U3 000-
raneHHOTo 76Ge (Tefimennbepr—Mocksa, I[pan-Cacco,
Wramus; IGEX, Canfranc, Vcnanwus, u bakcan, Poccus). B
ATHX KCHepuMeHTax [1, 2] ObUT TOCTUTHYT Ipeel Ha Bpe-
M1 KH3HE /©Ge OTHOCHTEIIBHO 0e3HEHTPUHHOTO ABOMHOTO
Oeta-pacmana 6osee 2 00% ner, uro COOTBETCTBYET Orpa-
HUYEHHUIO Ha Maccy MalOpaHOBCKOIO 3JIEKTPOHHOIO HEM-
tpuro Meree 0,3—1,0 3B, B 3aBHCHMOCTH OT HEOTPEICICH-
HOCTH PAaCYeTHON BENUYMHBI SIACPHOTO MATPUIHOTO dIie-
MeHTa. HabGop maHHBRIX B 000MX OSKCHEPUMEHTaX
npoxoinkancs 6omee 10 €T, ¥ K HaCTOAIIIEMY BpeMEHH TIpe-
JIe]T 9yBCTBUTEIHHOCTH 3TUX SKCIICPUMEHTOB JIOCTHT HACHI-
menns. Hactamo Bpemsi co3maHUS ASKCIIEPHMEHTATBHBIX
YCTaHOBOK HOBOTO TTOKOJICHHS.

K takum YCTAHOBKaM I10 IpaBy OTHOCUTCA KOMILICKC-
Hasa (TPCKOBBIC Ta30BbIC NCTCKTOPBI + CLII/IHTI/IJ'IJ'IHI_[I/IOHHHﬁ

Spain, and Baksan, Russia). The boundary for the neutrino-
less double beta decay lifetime of 76 Ge obtained in these ex-
periments [1, 2] is over 2[102° years, which corresponds to
the limit for the Majorana electron neutrino mass below
03+10 eV depending on the uncertainty of the calculated
nuclear matrix element. In both experiments data taking
went on for over 10 years, and now their sensitivity limit has
been attained. The time has come to build experimental fa-
cilities of a new generation.

One of such facilities is a combined (track gas detec-
tors + scintillation calorimeter + magnetic field) facility
NEMO-3 (see Fig. 1 and the cover photo) capable of mea-
suring not only the total energy of Bf-decay electrons but
also all the other parameters of this process for all Bf-inter-
esting isotopes of total mass up to 20 kg [3].

NEMO-3 has the shape of a torus. It is a knock-down
modular structure of 20 segments. The NEMO-3 recording
system comprises a track detector of 6180 Geiger gas coun-
ters and a calorimeter of 1940 plastic scintillators viewed by
low-background photomultipliers. With 3-m-long drift
Geiger cells in the NEMO-3 track chamber, it was possible
to get a very good space resolution of track vertices. The

KaJopuMeTp + MarHutHoe mosie) ycraHoBka NEMO-3
(cMm. puc. 1 u doto Ha 00JI0KKE), CIOCOOHAST U3MEPSITh HE
TOJIBKO CYMMAapHYI0 SHEPIHUIO 3JeKTpoHOB [BB-pacnana, HO
1 BCE OCTaJIbHBIE [TApaMETPhI 3TOT'0 MPOIIeCcca OHOBPEMEH-
HO JIUISL BCEX MPAKTHYECKH HHTEPECHBIX B3-U30TOMOB ¢ 00-
et maccoit o 20 kr [3].

VYeranoska NEMO-3 umeer ¢opmy Topa u npencra-
BJSIET CO00#1 Pa30OPHYI0 MOMY/IbHYIO KOHCTPYKIHIO U3 20
cermeHTOB. Peructpupytomas cuctema NEMO-3 Bkitoua-
eT B ce0sl TPEKOBBI jJeTekTop Ha ocHoBe 6180 relirepos-
CKHX TI'a30BbIX CYCTUYMKOB U KaJIOPpHUMETDP, COCTOHHII/Iﬁ us3
1940 nmnacTMaccoBBIX CHUHTHUISITOPOB, MpPOCMaTpHUBae-
MbIX HH3KO(oHOBbIME DIY. Ilpu TpexmerpoBol yIHMHE
JIpeiiGoBBIX TEHIrepOBCKUX sY€EK B TPEKOBOH Kamepe
NEMO-3 ynanoch J0OUTHCS XOPOIIEro IPOCTPAHCTBEHHO-
IO pa3pelleHus BepIIuH TPeKoB. TpekoBbIil 00beM yCTaHOB-

Puc. 1. O6mmuit Bun aerekropa NEMO-3: 1 — (oibru-ucToUHH-
KH; 2 — CUMHTWIISATOPBI, BHEIIHSS cTOpoHA; 3 — DDVY; 4 — Tpe-
KOBBIH 00beM

NEMO 3
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Fig. 1. The NEMO-3 general view: I — foils-sourses; 2 — scintil-
lators; 3 — the PMT set-up; 4 — track volume

track volume (~ 20 m 3) is filled with a working mixture of

helium and 5 % of ethanol from a special continuous-flow
gas system. Scintillation detectors perform a few functions.
They record energy of electrons emitted in the course of the
double beta decay, reject background y quanta, measure
time-of-flight characteristics, and produce a fast trigger sig-
nal. Scintillators are arranged into two concentric cylindri-
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KkH (~ 20 M 3) 3aIONHACTCS U3 CIIEHHAIBHONW IPOTOYHOM ra-

30BOM CHCTEMBI pabodel cMechio renus U 5 %-X mapoB 3Ta-
HOJIA. CI_II/IHTI/IJ'IJ'ISILII/IOHHI)IC Z[eTeKTOpI)I BBITIOJIHAKOT
HECKOJIBKO (DYHKIUIT: PErHCTPALUIO SHEPTUU DIICKTPOHOB,
M3Iy4aeMbIX B MIPOIecce ABOMHOTO Oera-pacmaja; peskek-
THpOBaHKE (POHOBBIX Y-KBaHTOB; H3MEPEHUE BPEMAIIPOIIET-
HBIX XapaKTePUCTUK U BBIAAYY OBICTPOTO CHTHAjla TPUITE-
pa. CuuHTWUIIATOPB (OPMHUPYIOT JBE KOHIICHTPHUCCKUE
OWIAHAPUICCKHUE CTCHBI, KOTOPHIC ONPEACIISIOT BHYTPCH-
HIOIO ¥ BHEIITHIOIO TIOBEPXHOCTH JeTeKTopa. s obecmeue-
HUS ~ 4TETCOMETPHH U3MEPEHHUH BEPXHSISI M HHKHSIS TIOC-
KOCTHU yCTaHOBKI/I HUMCHOT JOITIOJIHUTCJIbHBIC pﬂﬂbl CHUHTUII-
JSIIMOHHBIX OJOKOB MEXKIY PSJAMH SYCCK T'eUTepOBCKUX
cuetyukoB. [lonHast macca cuuHTHILIITOPOB 7200 KT, I1J10-
maae paboyeil TOBEPXHOCTH BCEX CHHUHTHIUIATOPOB TPH-
6amsuTeNbHO 50 M 2. UCTOYHUKH JIBOItHOTO OeTa-pacmaja,
MU3TrOTOBJICHHBIC U3 06OFaHICHHI)IX H30TOIIOB, BBIIIOJIHCHBI B
BHUJIC TOHKOCJONHBIX (POJBI W ITOMEIIAIOTCS HEMOCPE/I-
CTBCHHO B T'a30BBI 00BEM TPEKOBOW YaCTH yCTaHOBKH. Ta-
KkuM 00pa3om, B HacTostmee BpeMs B NEMO-3 ogHOBpeMeH-
HO m3MepsoTcst cemb PR-usoronos (*¥Ca, 82Se, *07r,

100 Mo, ! 16Cd, 130 Te, 15ONd) 0011ei maccoii okono 10 xr.

OcHoBHOE npenMy1ecTBo 3kcnepumerTa NEMO-3 —
9TO BO3MOXXHOCTB PETUCTPALIMH TPEKOB U N3MEPEHUE YHEP-
Ui 000X ANIEKTPOHOB [-pacmnaja, 4To MO3BOJISET aHAIH-
3MpOBATh MPAKTHUECKH BCE XapaKTEPUCTHKHU JBOWHOTO Oe-
Ta-pacrazia: CyMMapHyl0 HEPTUIO 3JIEKTPOHOB, CIIEKTPHI
OJJMHOYHBIX JIEKTPOHOB, YIJIOBBIE KOPPEISIIUU U T. 1. DTy
YHUKQJIbHYI0 HH()OPMALIMIO HEBO3MOKHO IOJIYYHUTh B I'e0-
XMMHUYECKUX M KaJOPUMETPUUYECKUX IKCIEpUMEHTax. B
skcniepuMmente NEMO-3 npeycMOTpeHO aKTUBHOE Ioja-
BJIeHHE ()OHA Cpasy MO HECKOJILKUM KPUTEPHSIM 0TOOpa 110-
JIC3HBIX COOBITHH: 1) TpeKOBast KaMepa MO3BOJISCT BBIACIATh
3apspKEHHBIC YACTHIIBI ¢ 00IIe BEPITUHOM Ha IIOBEPXHOCTH
UCTOYHHMKA; 2) TOYHbIC BPEMEHHbIE H3MEPEHHUS O3BOJISIOT
OTACIATH ITOJIC3HBIC COGI)ITI/IS[, UCXOAAIMEC U3 MCTOYHHUKA,
OT CKBO3HOTO TPOJIETa 3apsHKCHHOW YacTHIbI, 3) MarHUT-
Hoe mose (~30 I'c) mo3BoiseT M0 KPUBHU3HE TPACKTOPHIA
BBIACIATD DJICKTPOH-IIO3UTPOHHLIC ITapbl, POXKIAEMBIC I'aM-
Ma-KBaHTaMH B ()OJIbI'€ HCTOUHHKA, UTO SBIIAETCS HanOoIee
OTacHbIM (POHOBBIM KaHAJIOM, WHJIyIIMPOBAHHBIM HEHUTpO-
Hamu. Kpome akTHBHOTO mojaBieHus poHa npeaycMoTpe-
Ha MHOTOCJIOMHAasI TACCHBHAS 3aIlUTA, BKIFOYAOIIAs B ces
CaMH IJIaCTMACCOBBIE CIIMHTHIUIATOPBI, Me/lb (KaTYIIKH CO-
JICHOM/IA), JKeJIe30 M KOMOMHAIIMIO U3 IePEBSHHBIX OJIOKOB U
0aKoB C BOJIOI1 ISt 3aLIUTHI OT HEHTPOHOB.

cal walls, making up the inner and outer surfaces of the de-
tector. The upper and lower planes of the facility have addi-
tional rows of scintillator blocks between the rows of the
Geiger counter cells to provide ~ 4Tt geometry. The total
mass of the scintillators is 7200 kg, the working surface area
of all scintillators is about 50 m?. Double beta decay
sources of enriched isotopes are thin foils placed directly
into the gas volume of the track part. Thus, seven 33 iso-
topes(48Ca, 82Se, 96Zr, IOOMO, 1]6Cd, 130Te, ]50Nd) of
total mass about 10 kg are simultaneously measured in
NEMO-3 now.

The main advantage of the NEMO-3 experiment is a
possibility of recording tracks and measuring energy of the
both Bf-decay electrons, which allows one to analyze virtu-
ally all double beta decay characteristics, such as total ener-
gy of the electrons, spectra of single electrons, angular cor-
relations, etc. This unique information cannot be gained in
geochemical and calorimetric experiments. Active back-
ground suppression in NEMO-3 favours a few criteria for
selection of useful events at once: (i) the track chamber al-
lows distinguishing of charged particles with the common
vertex on the source surface; (ii) accurate time measure-

ments enable useful events originating from the source to be
separated from the through flight of a charged particle; (iii)
the magnetic field (~ 30 G) allows electron-positron pairs
produced by gamma quanta in the source foil, which are the
most dangerous neutron-induced background channel, to be
distinguished by the trajectory curvature. Apart from active
background suppression, multiplayer passive shielding is
provided. It includes plastic scintillators, copper (solenoid
coils), iron, and a combination of wooden blocks and tanks
with water for protection against neutrons.

The NEMO-3 design permits sources for time calibra-
tion (60Co) and absolute energy calibration (9OSr, 207g;,

137¢Cs) of the scintillators to be inserted into the facility. The

calibration neutron source is placed outside. In this case the
Compton electrons from gamma quanta accompanying neu-
tron capture in the material are used to calibrate the track
chamber. Apart from absolute energy calibrations carried
out a few times a year, laser-assisted relative energy calibra-
tions are carried out every day.

For NEMO-3 to be shielded against cosmic ray back-
ground, it is installed in the Modane underground laboratory
(LSM), built in a branch near the middle of the 13-km Frejus
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Konctpykmust NEMO-3 mo3BonsieT BBOIUTH BHYTPh
YCTQHOBKM MCTOYHHMKH JUISl TIPOBENEHHST  BPEMEHHbBIX
( 60 Co) 11 aGCOMIOTHBIX PHEPTETUIECKIX KATHOPOBOK ( 0gr,

207g;, 137CS.) CHMHTHILISTOPOB. KanuOpoBouHbIH MCTOY-

HUK HEHTPOHOB DAacIlOiaraeTcsi CHapy)XH YCTAHOBKH, B
9TOM Ciydae KOMIITOHOBCKHE DJIEKTPOHBI OT IaMMa-KBaH-
TOB, COITPOBOXKIAIOIINX 3aXBaT HEUTPOHOB B BEIIECTBE, UC-
TTOJIB3YIOTCS IS KaTMOPOBKH TPEKOBOH kKamepsl. Kpome a6-
COJIIOTHBIX YHEPTeTHYECKUX KaJTHOPOBOK, IPOBOIMMBIX HE-
CKOJIBKO pa3 B rof, B yctaHoBke NEMO-3 ocymiecTBisroTes
©KCJIHEBHBIC OTHOCUTENBHbBIE YHEPreTHYECKHE KaIHOpOB-
KU C TIOMOIIIBIO J1a3epa.

JUist 3ammTBhl OT KOCMHMYECKOro (oHa YCTaHOBKa
NEMO-3 pacnosnoxeHa B 1oj3eMHo# laboparopuu Monan
(LSM), mocTpoeHHOH B OTBETBIECHHH |3-KHIOMETPOBOTO
aBTOMOOMIBHOTO TyHHENsT @DpeHKIoc, COEANHSIONIETO
@pannyro n Mranmio. TonmunHa ckabHBIX TOpOJ HAT 1a00-
paropueii paaa 1700 m (4800 MeTpOB BOHOTO SKBUBAJICH-
Ta). B 91X ycnoBusax ¢oH 0T KOCMHUYECKOTO N3ITy4EHHS CO-
CTaBIISICT BCEro 4 MIOOHA/M 2/cyT.

OcnoBy komnaboparn NEMO cocrasisior OWSIN

(dy6na), ¢panmysckue wmHcTHTYTHI LAL (Opcn), IReS
(Crpacoypr), CENBG (bopno) n poccuiickue HHCTHTYTHI

UTO® u (c 1998 r) WA PAH. [onnas ke reorpadus
YYaCTHHUKOB KCIIepUMeHTa ropaso mmpe: ®pannus, Poc-
cus, CIIA, Yexus, SAnonus, @uansaaus. PykoBonutenem
kowtabopaun  NEMO  siBisiercst  Bune-aupekrop LAL
mpo¢. C.JKrosunan, COPYKOBOAUTEIb CO  CTOPOHBI
OUAU — B. b. bpynanuH.

Cotpynuuku Jlaboparopun saepHsix mpodiem OVAN
NPUHUAMAIOT aKTUBHOE YYacTHE B CEPHH JKCIICPHMEHTOB
NEMO naunnas ¢ 1993 ., korga co3gaBaiich MPOTOTHITEI
NEMO-1 u NEMO-2. ITepBble TPOTOTUIIBI TO3BOJIIIIH OT-
paboTaTh METOIHKY, H3YIUTh COOCTBEHHBIN (DOH yCTaHOBKHU
M TIPOIIECCHI, UMUTHpYOIHE coObITHst BB-pacmana. Kpome
TOTO, ¢ TOMOMIBI0 criekTpomeTpa NEMO-2 Ob1ti m3MepeHbl
neprozs! onmypacnana 2vBB-pacmama %Mo, %6 Zr, 116Cd

u®Se. PEe3yIbTaThl SBISIOTCS Ha CETOJHS JTy4IINMH B
MHpE.

OcHoBHbIM BkJagoM OUSAUN B co3paHue yCTaHOBKHU
NEMO-3 aBnsgeTcs H3roToBJICHUE CIIMHTHILISIIIMOHHOTO Ka-
JIOpUMeTpa, OO BeCc KOTOPOTo paBeH mnpumMepHo 7 T. B
Teyenre 1993-1999 rr. B JISIIT Ha cnenpaiabHO CO3JaHHOM
TEXHOJIOTHYECKOM JIMHUK OBLIO M3rOTOBIIEHO Oojee 2500
CIUHTHUIATOPOB. [l NOCTHKEHUS HAWITYYIIero dHepre-
TUYECKOTO Pa3peIICHHs KaJIOPUMETPa MPOBOIIIIOCH TECTH-

highway tunnel connecting France and Italy. The thickness
of the rock above the laboratory is 1700 m (4800 metres wa-
ter equivalent). Under these conditions the cosmic ray back-
ground is as small as 4 muons/m 2/d.

The major participants in the NEMO collaboration are
JINR (Dubna), French institutes LAL (Orsay), [ReS (Stras-
bourg), CENBG (Bordeaux) and Russian institutes ITEP
and INR RAS. Yet, the overall representation in the collabo-
ration is geographically much wider, including France,
Russia, the United States, the Czech Republic, Japan, Fin-
land. The NEMO collaboration leader is LAL Vice-Director
S. Jullian, the co-leader from JINR is V. B. Brudanin.

The staff members of JINR’s LNP have been taking an
active part in NEMO experiments since 1993, when the
NEMO-1 and NEMO-2 prototypes were being built. The
prototypes made it possible to optimize techniques, to inves-
tigate the intrinsic background of the facility and the
processes imitating 3-decay events. In addition, 2vpB-de-
cay half-lives of 100 Mo, 96 Zr, “6Cd, and 82Se were mea-
sured with the NEMO-2 spectrometer. The results are the
world’s best to date.

The major JINR contribution to NEMO-3 is construc-
tion of the scintillation calorimeter weighing about 7 t. In
1993-1999 over 2500 scintillators were produced on the
technological line specially built at JINR’s LNP. To get the
best possible energy resolution of the calorimeter, scintilla-
tors made by various technologies, of various shapes and di-
mensions were tested; finished scintillators were selected by
resolution. In addition, various methods of machining the
scintillator surface were tried; various types of photomulti-
pliers, reflectors, light guides and various ways of connect-
ing optical system elements were investigated. As a result, it
became possible to get the energy resolution AE/E for
1-MeV electrons averaged over all detectors as good as
12 %. This was a unique achievement by itself, considering
that each scintillator weighed from 3 to 5 kg.

Also, a larger part of load-carrying structures (250 t of
copper and steel) and steel shielding (200 t) for NEMO-3
were manufactured at the JINR Experimental Workshop.
The cable system (~ 100 km of cables) for the experiment
was made and tested at LNP. All the work was done in com-
pliance with the severe requirements to radioactive purity of
materials maintained at NEMO-3.
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Puc. 2. OnHoO 13 mepBBIX COOBITHI ABOWHOIO ABYXHEHTPHHHOTO
Oera-pacnazia IOOMO, 3aperucrpupoanioe B NEMO-3

Fig. 2. One of the first events of a double two-neutrino beta decay
of 1OOM(), registered at NEMO-3

Puc. 3. Ciektp cyMMapHO# SHEpTUH AIEKTPOHOB JTBOHHOTO JBYX-

HEHTpHHHOTO OeTa-pacmana 1OOMO, HaOpaHHBIH 3a TiepByto 100-
YaCOBYIO SKCIIO3UIIHIO Ha ycTaHOBKe NEMO-3

Events/100 keV
r ID 3201
250 Entries 2401
L Mean 1242.
C RMS 390.7
200
150 F
100
50 C
0 L | 1 | 1 | 1 | 1 1 | 1
0 500 1000 1500 2000 2500 3000 3500
E keV

sum?

Fig. 3. The spectrum of sum energy of electrons in double two-neu-

f10

trino beta decay o OMo, collected during the first 100-hour expo-

sition at NEMO-3

The LNP staff members also take a major part in devel-

oping software for the experiment, which includes develop-

POBaHNE CUMHTHUILIATOPOB pa3anHoﬁ TCXHOJIOTUH U3T0TO-
BJICHHUS, Pa3HON (POPMBI M Pa3MEPOB; MPOBOTUICS OTOOP
TOTOBBIX CIUHTHJUISITOPOB MO paspenienuto. Kpome toro,
ONpo0OOBaIMCh Pa3IMYHbIC BapUaHThl 00PaOOTKU MOBEPX-
HOCTH CHUHTHUIIJIATOPOB; HCCICAOBAJIUCH PA3HBIC THUIILI
DDV, orpaxkareseil, CBETOBOIOB, CIIOCOOOB COCAUHEHHS
JJIEMEHTOB ONTUYECKON cucTeMbl. B pesynbrare ynanoch
MOJIyYUTh CPEJHee MO BCEM AETEKTOpaM JHEpPreTHYecKoe
paspemienue AE/E nist oneKTpoHOB ¢ sHeprueit 1 MaB oko-
10 12 %. 310 camo 1o cebe YHHKAIBHOE TOCTHKEHHUE, SCITU
Y4YECTb, YTO BEC KaXKJ0TO CUMHTHILIATOPA OT 3 710 5 KI.

bolta M3roToBIICHA W IPOTECTUPOBAaHA KaOEIbHAsS
ocHactka (~100 kM kabemeif) skcriepuMeHTa. Becb 3TOT
00beM paboT OBLT TPOBEICH MPH TIIATSIEHOM COOTIOICHIH
JKECTKUX TPeOOBaHUHN K pagUallMOHHON YHCTOTE MaTepHa-
noB, ucronb3dyeMblx B NEMO-3. Corpyaanku JIAIT ydaa-
CTBYIOT U B pa3padOTKe KOMITBIOTEPHOTO 00eCIIedeH s IKC-
MEpUMEHTa — CO3/IaHUH MPOrpaMM O0O0pPabOTKH TPEKOBOH
WH(POPMAIIUN U BPEMEHHBIX KaJTHOPOBOK, a TaKXKe B CO3/Ia-
HUM 0a3bl JAHHBIX ¥ TAKEeTa CUMYJISILIUAH.

B OnsitHOM nponsBoactee OMSIN Obina n3rorosnena
Oosblliasi  4acTh HeCymux KOHCTpykimid NEMO-3
(250 ToHH Meau U cTayu) U cTanbHas 3ammra (200 ToHH).

B macrosmmii MmomeHT ycranoBka NEMO-3 momHO-
CTBIO CMOHTHPOBaHa M OCYyILIECTBIEH ee (usmueckuil 3a-

ment of special software for track information processing
and time calibration, development of the database and a sim-
ulation package.

Now NEMO-3 is completely assembled and commis-
sioned. In June 2002 its operation was tested in the course of
two-week measurements under normal conditions. For only
100 hours of measurement 2401 events of the %Mo 2vBB

decay were recorded (see the spectrum in Fig. 3), which is
1.5 times larger than the entire statistics accumulated for
two years of measurements at NEMO-2.

On 12 July 2002, an official presentation of the
NEMO-3 experiment took place at the underground labora-
tory LSM. Official representatives of the French and
Russian scientific centres and leading scientists from other
countries were invited to attend the ceremony together with
the participants in the experiment. The JINR delegation in-
cluded V. G. Kadyshevsky, Ts. Vylov, P. N. Bogolyubov,
and A. V. Belushkin.

At the first stage of NEMO-3 measurements with 7 kg
of Mo, it is planned to attain the sensitivity

T 1(/);[3[3 ~500% years or the neutrino mass limit 0.1-0.4 eV
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nyck. B ntone 2002 r. paborocrnocodoHocts NEMO-3 6bu1a
MMPOBEPEHA B XOA€ ABYXHEACIIbHBIX I/IBMepeHI/If/'I B IITaTHOM
pexume. Beero numb 3a 100 yacoB uzMepenwii Ob110 3ape-
ructpupoBano 2401 coGbiTre 1o KaHany 2vP[-pacmazna
100\10 (cM. criekTp Ha pHc. 3), 9TO B TIOJITOpa pa3a OobIIe
BCEH CTAaTMCTUKM, HAKOIUIEHHOM 3a J1Ba rojia U3MEpPEHUI B
NEMO-2.

12 mtonsg 2002 1. B mom3emHo# mabopatopun LSM co-
cTosutack odpunmansHas npesentanust NEMO-3, Ha xoTo-
PyIo, KpOMe caMUX yYaCTHHUKOB HKCIIEPHMEHTA, OBLIH TIPH-
IJIAIICHBI BEAYIIHE YIeHbIE M O(pHUIIHaIbHbBIC IPECTaBUTE-
T W3 (QPAHIy3CKUX, POCCHHCKHUX W APYTHX HAyIHBIX
LIEHTPOB pa3HBIX cTpaH. B odummanpHyro meneramuro
OUSIN Bxonumu B. I. Kageimesckuid, L. Boutos, I1. H. Bo-
romo6oB, A. B. berymkus.

Ha nepBom sTare usMepeHuit ¢ 7 kr 10Mo 8 3KCIIEPHU-

MeHTe NEMO-3 3a HEeCKOIBbKO JEeT IIaHUPYETCs AOCTHUT-

0

HYTb 4yBCTBUTEIBHOCTH T /;BB ~500%* er wm npejena

Ha Maccy HelTpuHo 0,1-0,4 3B. Ha crnenyromux sramax c
20 xr #2Se, a zarem u ¢ 20 kr PONd IUTAHUPYETCs T0CTUYb
PEKOPIHON YYBCTBUTEIBHOCTH IO Macce 3JIEKTPOHHOTO
HeiTpuHo menee 0,1 3B.

JlanpHele ycrnexu B JaHHOM HalpaBIICHUU CBSI3bI-
BAIOTCS C BO3MOKHOCTBIO OCYILIECTBICHHs IPOEKTA 110 pa3-

nenenuto uzoronoB MIIBIPU, moaroraBnmmBaemMoro B Ha-
crosimee BpeMsi B OMAU comectHo ¢ PHII «Kypuaros-
CKMM HMHCTUTYT». B ciydae ychnemHoW pealn3anuu
npoektoB NEMO u MIIBIPU BrionHe peanbHON BBITJISIAUT
MEPCIIEKTHBA HOBBIX SKCIIEPUMEHTOB 110 moucKy 0vB3-pac-
ajia ¢ UCIOJIb30BAHUEM JIECSITKOB M COTEH KHIJIOTPaMM HC-
CJIelyeMOro BeIleCTBa M JOCTH)KEHUE YYBCTBUTEIHLHOCTH
1o macce HeruTpuHo Ha yposHe 0,01 »B.

B 3akimoueHne HEOOXOIMMO MOTYEPKHYTh, YTO HOBBIC
PEe3yNIBTaThl 110 UCCIIEOBAHUIO JBOMHOrO OeTa-pacrmana B
ommkaitmue 5—10 net OyayT CBSA3aHBI B IEPBYIO OUEPEb C
paboroit NEMO-3. [TpuMepHO CTOIBKO BpeMEHH MOTpedy-
€Tcsl JPYTUM HOBBIM ITPOEKTaM TaKOro MacIuTada Jyis Toro,
9TOOBI MEPeHTH U3 CTagud HadalbHBIX HCCIICIOBaHUH U
Pa3paboOTOK K MPAKTHYECKOMY OCYIIECTBICHUIO.
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in a few years. At the next stages with 20 kg of 828e and
then with 20 kg of 150Nd as well, it is planned to attain the
record electron neutrino mass sensitivity below 0.1 eV.

Further progress in this field depends on implementa-
tion of the isotope separation project MCYRI, which is now
being developed at JINR together with the Russian Re-
search Centre «Kurchatov Institute». If both NEMO and
MCYRI projects are successfully implemented, it becomes
quite real to carry out new experiments on the search for
0vPBP decay with tens and hundreds of kilograms of the en-
riched isotopes and to attain a neutrino mass sensitivity at a
level of 0.01 eV.

In conclusion it should be emphasized that in the com-
ing 5-10 years new results in the investigation of the double

beta decay will be associated primarily with NEMO-3. This
is the time that new projects of this scale need to pass from
initial research and development stage to practical imple-
mentation.
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. T. Maouzoscun

TouHoOe H3MepeHHe CPeIHEro BpeMeHH sKU3HH
K-me3on0B u macc 7- u K-me3ono0B

B 3KkcniepuMenTe NA48

TouHble M3MEpPEHUS] OCHOBHBIX (DU3UUECKUX Iapame-
TPOB — MAacC U BPEMEH XXU3HH XOPOILO M3BECTHBIX ua-
CTHI] — OCTAIOTCSI BECbMa aKTyaJIbHBIMH, IIOCKOJIBKY 3TH
napaMeTphl UCHOJIb3YIOTCS B aHAJIU3E JAAHHBIX COBPEMEH-
HBIX (PM3MYECKUX IKCIIEPHUMEHTOB, TAKNX KaK H3yUCHHE He-
mpsiMoro u mpsimoro HapymmeHust CP-cumverpun [ 1] u Tou-
Hele nposepku CPT-unBapuanTHOCTH. B mocneanue roasl
BpeMs XKU3HU K 2 ObII0 U3BECTHO C OTHOCHUTEIILHOM TOYHO-

cthio okono 0,1 %. MupoBast cpeiHsisi OTHOCUTENbHAs He-
onpenenennocts maces K 0 Goina + 600 7. Macca n 6suia

H3BECTHA XYKe — C HeonpeaeaeHHOCTh0 + 2 10 ~4 Henas-

Hue uzMepenus B 3kcriepuMente NA48 [2, 3] B myuke SPS B

IIEPH 3HaunTeNbHO YIYyYIIMJIA TOYHOCTb HAILIETO 3HAHUSA
00 3TUX (PU3HYECKUX KOHCTAHTAX.

B metoze n3Mepenns: BpeMeHH >KU3HH K (S) UCIIONB30-
BAJINCH IIPEUMYIIECTBA MTOYTH KOJUIMHEAPHBIX ITyYKOB K 2 u
K g Ha ycTaHoBke NA48, yTo MPUBOAUT B IEPBOM MTOPSIAKE

K COKPAIICHUIO aKCENTAHCa JETEKTOpa B OTHOLIEHUAX pac-
npeneneHuit K 2 uk 2 10 BPEMEHU XKU3HH B KaKI0M DHEP-

reTuueckoM OmHe crekTpoB. Ocrarounblie 3(h(GEeKTH akce-
NITaHca ObUTM YYTEHBI TOUYHBIM MOJEIMPOBAHUEM METOIOM
Momnre-Kapio. OT60op KaOHOB M aHAJIN3 CHCTEMAaTHYECKUX
3 {eKkToB OBUIM AHAJIOTWYHBI TEM, YTO HCIIOIH30BAIIHCH

D. Madigozhin

Precision Measurement of K¢ Lifetime and
Masses of N and K’ in the NA48 Experiment

Precision measurements of the basic physics parame-
ters, such as the masses and mean lifetimes of the
well-known particles, are still very important as essential in-
puts to many experimental analyses as well as theoretical es-
timations. In particular, these values are used in studies of
indirect and direct CP violation [1] or precision tests of CPT
invariance. Only the well-advanced experiments with a pre-
cise detector capability and collecting world largest data
samples are able now to improve the current knowledge on
these constants. The K g lifetime was known with a relative

precision of about 0.1 %. The world average relative uncer-
tainty for the K ° mass was + 6 (10 ~®. The nmass was known
worse, the uncertainty was =210 4 The recent NA48 mea-

surements [2, 3] at CERN’s SPS have improved essentially
the precision of our knowledge about these constants.

The method for the K g lifetime measurement has ex-
ploited the advantages of the near collinear K 2 and K g
beams of the NA48 set-up, leading to the first-order can-
celling of the detector acceptances in the ratio of the K 9 and
K 2 time distributions in every energy bin of the spectra. The
K 2 mean lifetime is estimated from the fit of the measured
K 2 (1) / K 2(1) ratio. The fit result has very small sensitivity
to the K (L) lifetime due to its very large value with respect to
the K g one. The rest of the acceptance effects have been

taken into account by the precise Monte-Carlo simulation.
The kaons selection and systematic effects analysis were
similar to the ones used to achieve the main NA48 task —
measurement of direct CP violation parameter €'/€. The
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JUTSL TOCTIDKEHUS TVIaBHOW 1ienu sKcrepuMeHTa NA48 —
n3Mepenus napamerpa npsimoro CP-napymenus €'/€. zme-
penne 6610 BhITOTHEHO Kak s pacnaga K 0 — 10 10, tak
u ms momsl KO - T T, OGbenuHeHHbINH pesyabrar
K 2) =(0,89598 £0,00048 £0,00051) 1010 ¢ (neppas

ommOKa — CTaTHCTHYECKAsi, BTOPast — CHCTEMaTHIeCKas).
To4HOCTH ATOTO M3MEPEHHs JIydllle, YeM Y IIOCIEIHEro
CpEe/IHer0 MHUPOBOTO 3HAUCHUs, a W3MEPEHHAs BEJIHMUYHHA
MPUMEpPHO Ha 1,7 CTaHIAPTHBIX OTKJIOHCHUI BEIIIEC HETO.

Macesi K O- i IN-ME30HOB OBIIIM H3MEPEHBI C UCTIOIB30-
BaHUEM UX PACIaJ0B HAa TPU HEUTPAIBHBIX MHOHA CO CPEJ-
HUMH SHeprusaMu okono 110 I'B. ®dortonsl u3 pacmaaos
HeﬁTpaHLHLIX IMMOHOB ACTCKTUPOBAINCH C IMTOMOIIBIO TOY-
HOTO KBa3UT'OMOTEHHOT'O >KHIKOKPHIITOHOBOIO KaJopHMe-
Tpa, MOCTPOCHHOTO TIpH 3Ha4uTeIbHOM ydactrn OWSN.
OTOT KaJIOPUMETP TO3BOJISIET TOUHO U3MEPUTH DHEPTUH U
TIOTIePEYHbIE ITOJIOKEHHS (POTOHOB BEICOKHX dHEpruid. Mac-
Chl M3Y4aE€MBIX ME30HOB HM3MEPSUIUCh N0 OTHOLICHMIO K
macce T’
CBHT DHEPreTHYECKOH Kbl B KOHEYHOM PE3YIIBTATE CO-

TakuM O00pa3oM, YTO BO3MOXKHBIN JIHHCHHBIN

KparaJjcs.

Heiitpanbubiii myyok K E CO3/1aBaJICsl HA OCHOBE BbIBE-

JeHHoro u3 SPS mOpoTOHHOro mydka C HUMITYJIbCOM
450 I'>B/c. HeirpanbHbli BTOPUYHBII ITy4OK TeHEPUPOBAJI-
€5l C UCMOJIB30BAaHUEM TPEX CTaAUMN KOJTMMAIUK Ha MPOTS-
xeHun 126 meTpoB. brarogapst 601bIIOMY PaCCTOSIHUIO Me-
KTy MUIICHBIO M pacriaJHbIM 00bEMOM B pacrajiax JIOMH-
HUpyT K (L) - 31’ Bo BpeMs CIELMAIBHBIX IEPUOJOB

PETUCTpAIH JAHHBIX ITyYOK OTPHUIIATESIFHO 3apsHKCHHBIX
BTOPHYHBIX YaCTHUI] HAPABILLICS HA MUIICHU, BPEMEHHO
pa3MeIleHHBIC B HaYaJie ¥ B KOHIIE pacIIaTHOr0 00beMa Kao-
HOB, a I-ME30HBI POXKIAIUCH U PACIAAATNCh BHYTPH ITUX
MutieHei. UToObl MUHUMU3UPOBATH YYBCTBUTEIBHOCTD U3~
MEpPEHUS K 0CTaTOYHOW HEJIMHEHHOCTH OTKITUKA KaJIopuMe-
Tpa, OTOUPATUCH TOJILKO TAKHE PACIIaJIbI, BCE MIPOILYKTHI KO-
TOPBIX UMEITU CPABHUMBIC MEXKITy COOON SHEPTHU. DHEPTHUS
Ka)XJIOTO TaMMa-KBaHTa MOIJIA OTKJIOHSTHCS OT CPEIHETO
JUTSL TAHHOTO pacmajia 3HadeHus He Ooiee yeM Ha 30 %.

bruin TIOJIYUCHBIL cJIeayromue 3HAUYCHUA Macc:
M(n) = (547,843 +0,051) MaB/c?; M(K ©) =(497,625+
+0,031) M>sB/c?. Macca K © COIIACYyeTCsl C W3BECTHBIM

CpCAHUM MHUPOBBIM 3HAYCHHUEM B IMpCACIax 1,1 CTaHaapT-
HOT'0 OTKJIOHCHHA U UMCCT HCOIIPEACIICHHOCTD, 6J'II/13KyIO K

measurements have been carried out for both K — m¥ 1
and KO - w10 decay modes. The combined result
(K 2) =(0.89598 +£0.00048 +0.00051)[10 10 s (the first

error is statistical and the second is systematic). It has a pre-
cision better than the recent PDG average, and lies about 1.7
standard deviations above it.

The K ° and n masses have been measured using K 2

and n decays to three neutral pions with average energies
near 110 GeV. Photons from neutral pion decays were de-
tected with a precise quasi-homogeneous liquid kripton
calorimeter, built with a considerable participation of JINR.
This device allows photon energies as well as impact
transversal coordinates to be measured accurately. The
masses are measured with respect to the 1 mass in such a
way that the linear energy scale factor is cancelled in the fi-
nal expression for the mass.

The neutral K 2 beam is derived from the 450 GeV/c

protons extracted from the SPS. A neutral beam is generated
using three stages of collimation over 126 m. Due to the
long distance between the target and the decay region, the
decays are dominated by K 2 - 3md. During special data-

taking periods, a beam of negatively charged secondary par-
ticles is directed to special targets near the beginning and to-
wards the end of the kaon decay region, and n mesons are
produced and decay inside these targets. To minimise the
sensitivity of the measurement to the residual nonlinearity
of the calorimeter response, only the decays with compara-
ble energies of all the products have been selected. The ener-
gy of every photon was allowed to deviate from the average
in this event by no more than 30 %.

The following mass values have been obtained:
M(n) = (5478432£0051) MeV/c?;, M(K°)=(497625+
+0031) MeV/c2. The K ° mass is consistent with the pre-
sent world average within 1.1 standard deviations with a
similar uncertainty. The uncertainty of the ) mass is about
2.4 times smaller than the current world average one, while
the n mass differs from the world average by about 4.2 stan-
dard deviations. Thus, the new most precise masses of K g

andn), as well as K 2 mean lifetime, are now available for the

world physics community to be used in the contemporary
experiment analysis and theory.



cpenHemupoBoid. HeonpeneneHHocTs u3-
MEpEeHHOH Macchl N MpuMepHO B 2,4 pasa
MEHBIIIE, YeM y CPETHEr0 MUPOBOTO 3Ha-
YEeHHUs, IPHUUEM 3HAYCHHUE MACCHl OTINYa-
€TCsI OT MHPOBOTO CPEIHEr0 MPHUMEPHO
Ha 4,2 CTaHZAPTHBIX OTKIOHEHHUS.

Taknm 00pa3oM, HOBbIE TOUHBIC 3Ha-
YEHHS MACChl M BPEMEHU XKU3HU K g, a

TaKKe MaccChl I Terepb JOCTYITHbI MUPO-
BOMY (DM3MUYECKOMY COOOIIECTBY JJISl HC-
TI0JIb30BaHUS B aHAIIM3E JaHHBIX H B TEO-
perndeckux padorax.
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A. A. banoun

Ycranoska MAPYCHA

Cpenu (hyHIaMEHTAJIBHBIX MPOOJIEM COBPEMCHHOM SIICPHON (DU3UKU U
(U3MKH YacTUIl 0COOYIO BAKHOCTH MMEIOT ITPOOIEMbI KOH(paiHMEHTA B CHIIb-
HBIX B3aUMOJICHCTBHSIX, IPOUCXOXKACHHS CIIMHA HYKJIOHA, CTPYKTYPbI BaKyy-
Ma. Penrenue atux npobieM Tpelyer ImociieioBaTeIbHbIX AKCIICPUMEHTaIb-
HBIX 1 TEOPETHYECKHUX MCCIICIOBAHUI TPOIIECCOB, IPOTEKAIOLIUX Ha PACCTOSI-
HUSX TOpsiKa paauyca KoHdaiiHMeHTa. Jta 00acTh MONy4HiIa Ha3BaHHE
HIepEeXOJHO 00J1aCTH PHEPIHHd, KOTJIa IIPOTOHBI K HEUTPOHBI, KaK pOCTeHIIe
COCTABJISIFOIIME S/Ipa, TEPSIOT CBOI TOYECYHOIOJOOHYIO DJIEMEHTapHOCTh U
HEOOXO/IMM y4eT X BHYTPEHHEH CTPYKTYPBbI, @ TAK)KE UX KOJUICKTHBHBIX B3a-
UMOJEHCTBUM BHYTPU siapa. Ui U3ydeHUs! TOU CIO0KHOU C TEOPETUUECKON
TOYKH 3pPEHUS] 00JaCTH OTHOCHUTEIBHBIX CKOPOCTEH CTAJIKWBAIOLIMXCS SACP
HanboJIee MOAXO/SIIMMU SIBJSIFOTCS ITyYKH HYKIJIOTPOHA.

OZ[HI/IM H3 MEPCIICKTUBHBIX HaHpaBJ’IeHI/Iﬁ OKCIICPUMCHTAJIBHOTO UCCJIC-
JOBaHUsA nepexo;[HOﬁ obactu SHGPFI/Iﬁ SABJIACTCA NU3YUCHUC TOAIIOPOTOBBIX U
KyMYJIATUBHBIX IIPOLECCOB, B 0COOEHHOCTH C YYCTOM HAIIpaBJICHUA NOJIApU-
3alliU CTAJIKUBAKOMIUXCA AACP. HOI[ «IIOAIIOPOTOBBIMN» 31€Ch NOHUMAKOTCA
TAaKHUC PpCaKUUU, IIC PErUCTPUPYIOTCA YaCTULIBI, POXKACHUC KOTOPLIX 3alpe-
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A. Baldin

The MARUSYA Set-up

Among fundamental problems of modern nuclear and particle physics the
problems of confinement in strong interactions, the origin of the spin of a nu-
cleon, the structure of vacuum are of special importance. The solution of these
problems requires thorough experimental and theoretical investigation of the
processes taking place at the distances of the order of the radius of confine-
ment. This region is called «the transition energy range», when protons and
neutrons, as elementary constituents of the nucleus, lose their point-like singu-
larity, and it becomes necessary to account for their internal structure and their
collective interactions within the nucleus. The investigation of this range of
relative velocities of colliding particles, complicated from the theoretical point
of view, is feasible with the Nuclotron beams.

One of the promising directions of the experimental investigation of the
transition energy range is the study of subthreshold and cumulative processes,
in particular, with account of the direction of polarization of colliding nuclei.
Here «subthreshold» reactions are those in which we register the production of
particles forbidden by the energy-momentum conservation laws without ac-
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K™ -Me30HOB, IPOTOHOB U SIICPHBIX (PPArMEHTOB B KyMYJIs-
THUBHOM, TITyOOKOTIOMOPOTOBON M HEKyMYJISTHBHOM 00a-
cTX (pa30BOTO MPOCTPAHCTBA.

B mocnennem ceance paboOTBl HYKJIOTpOHA (MIOHB
2002 1.) ObIIa IPOBE/IEHAa HACTPOHKa MarHUTOOIITHYECKON
CHCTEMBI CHEKTPOMETPa M IOJYHYEHBI CHEKTPHI IHOHOB,
MIPOTOHOB, JICHTPOHOB (CM. PUCYHOK).

B omnyne oT 40pOroCcTosIIMX YCTAaHOBOK C FEOMETPH-
eil, Onm3Ko# K 4-T[, OTIMYHUTENBHOW 0COOCHHOCTBIO yCTa-
HoBKM MAPYCJI sBnsercs uCOIb30BaHUE CBETOCUIBHOTO
MarHUTOONTUYECKOTO CIIEKTPOMETPA B COYETAHUM C IeTEK-
TOPOM MHOXKECTBEHHOCTH, CIIOCOOHBIX paboTaTh ¢ OOJIBIIN-

MU UHTEHCUBHOCTSIMU MEPBUYHOIO Iy4YKa. JTO MO3BOJISET
U3MEpSTh Mallble CeYeHHs IITyOOKOIOAIOPOTrOBBIX MPOIEC-

IIEHO 3aKOHAMH COXPaHEHUs SHEPTUH-UMITYyJIbca 0e3 ydyera
KOJJIGKTUBHBIX 3()(eKTOB B sizipax. JlononHUTeNbHAs U He-
3aBUCHMas HHPOPMALIUS O MEXaHU3MaX MTPOTEKAHMUS TAKUX
MPOIIECCOB MOXKET OBITh MOJTyueHa ITPHU U3YyUYCHUN CIMH-3a-
BUCHUMBIX XapaKTEPUCTHUK B3aUMOAECUCTBUS NIPU POXKICHUU
Pa3IMYHBIX TUIIOB YaCTHIl (TMOHOB, TPOTOHOB, KAOHOB).

CoznaBaemas B JIBD OUSAU B pamkax MexayHapo-
HoH Komraboparn ycranoBka MAPY CSI ysxe nMeer B cBo-
€M COCTaBe HEOOXOANMBIE JAETEKTOPHI, IIO3BOJISIONINE IKC-
MIEPUMEHTAIIBLHO M3y4aTh YacTh NEPEUHCIICHHBIX MPOOJIEM.
CBeTOoCHIIbHBIH MarHUTOONITHYECKUH KaHasl oOecrieunBaeT
HEOOXOAMMYIO CTAaTHCTHKY. Bparmaronuiicss MarHUTHBIA
CIIEKTPOMETP U BPEMSIIPOJIETHAS CHCTEMa NACHTH(DUKALIIH

YacCTull MO3BOJIAT UCCIICA0OBATH NPOLCCCHI POKACHUA K+-,

CreKTpbl IPOTOHOB U ITHOHOB NPH PA3INYHBIX PEKHMaX padoThl MArHUTOONITHYECKOTo criekrpomerpa MAPYCSI
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The spectra of protons and pions at various operating modes of the magneto-optical spectrometer MARUSYA

tion allow investigating the processes of production of K *,
K~ mesons, protons and nuclear fragments in the
cumulative, deep-subthreshold and noncumulative regions

of the phase space.

count of collective effects in nuclei. Additional and inde-
pendent information on the mechanisms of such processes
may be obtained from investigation of spin-dependent para-
meters of interaction at production of different types of par-

ticles (pions, protons, kaons).

The MARUSYA set-up developed at JINR’s LHE in the
framework of international collaboration is already
equipped with the detectors allowing one to carry out exper-
imental investigations of some of the above-mentioned
problems. The wide-aperture magneto-optical channel pro-
vides the required statistics. The rotating magnetic spec-
trometer and the time-of-flight system of particle identifica-

During the run of the Nuclotron in June, 2002, the ad-
justment of the magneto-optical system of the spectrometer
was carried out, and the spectra of pions, protons, deuterons
were measured (see figure).

Unlike expensive set-ups with the geometry close to
4-1t, the specific feature of the MARUSYA set-up is the ap-
plication of the high-aperture magneto-optical spectrometer

in combination with the multiplicity detector capable of
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COB, IIOJIy4aTh CTaTUCTUYECKH OOECIICUCHHbIC BEIUYHHbBI
MOJISIPU3AIMOHHBIX XapPAaKTEPUCTHK HCCIEAYyeMbIX peak-
IIUH, TPOBOIUTH SKCIIEPUMEHTHI C TyYKaMH BTOPUYHBIX Ya-
CTHIL.

B Hammx nepBbIX 3KCHEPUMEHTAX MO0 U3yUCHUIO 00pa-
30BaHUsI MPOTOHOB, IMMOHOB W KAOHOB IIOJ HEHYJICBBIMU
yIIaMu B ITydYKax HOJIIPU30BAHHBIX AECHTPOHOB HaOIOa-
JIach CJIOKHAsI 3aBHCHUMOCTb BEKTOPHOW aHaIM3UPYIOLIEH
CHOocOOHOCTH (ACHMMETPHH) OT SHEPTHH ITydKa, HMITYIbCa
W THUNA PETUCTPUPYEeMBIX dacTul. Tak, Hampumep, Je-
BO-IIPaBble ACHMMETPHUH MPOTOHOB U NMHOHOB UMEIOT pa3-
HBIC 3HAKH.

B Hacrosimiee Bpemst TEOPETHUECKIE MOAEIN OTTUCAHUS
MTOJISIPU3ALMOHHBIX SIBIICHUH B IEPEXOIHON 00JIacTH SHEp-
TMH HaXOIATCS B CTaAuU (POPMYIHPOBKH OCHOBHBIX THITO-
TE3, MOITOMY TTOCJIEIOBATEIbHBIC SKCTIEPUMEHTAIBHBIE UC-
CJICIOBAaHMS B 3TOH 00JIaCTH SIBISIFOTCS KpaiiHEe Ba)KHBIMH.

[Tporpamma 3KCIIEpUMEHTAJIBHBIX HMCCJICIOBAHUH Ha
ycranoBke MAPYCS nmocrpoeHa Ha OCHOBE MOITAHOIO
YBEIMYCHUS YUCIIa ICTEKTOPOB M YCIOKHEHHS METOJUKH
pEerucTpanuy 4yacTul. DTO 03HAYAET, YTO NEPBbIE IPOCTEH-
M€ SKCTIEPUMEHTHI OyyT MPOIOIIKEHBI ¢ PaCIIMPEHHBIMH
BO3MOYKHOCTSIMH (pas3yinuHble yIibl peructpanuu 20°-90°,
IMUPOKUH Mana3oH WMITYJIbCOB PETUCTPUPYEMBIX YacTHIL

or 0,5 no 2 I'3B/c, Oosee mMHUPOKUil AUATA30H ITyYKOB HY-
kJoTpoHa). Kak mokaszayl HaKOTUICHHBIN OMBIT, JJIs TIPOBE-
JICHHS TaKUX  OKCIIEPUMEHTOB Ha  0a3e  HOBOIO
MarsuToonTtudeckoro cnekrpomerpa MAPYCS nocrarou-
HO HEOOJIBIIOrO KOJIMYECTBA UMEIOLIMXCS IETEKTOPOB.

K mepBbIM SKCIEpUMEHTaM OTHOCSTCS W3MEPEHUS
SHEPTreTHYECKUX U A-3aBUCUMOCTEH 00pa30BaHUs KAOHOB H
AHTUIIPOTOHOB, M3YUYEHHE BEKTOPHOW aHAJIU3UPYIOLIEH
CHOCOOHOCTH B 3aBUCHMOCTH OT THIOB PETHCTPUPYEMBIX
JaCTHIl HA IyYKaX MOJIIPU30BAHHBIX JICHTPOHOB.

Pacnonoxxenue ycTaHOBKH J1a€T BO3MOXKHOCTB IIPOBO-
JIUTH SKCIIEPUMEHTHI NIPH OJHOBPEMEHHOH paboTe Bcex
JIPyTUX yCTAHOBOK, HAIIEJIEHHBIX HA UCCIIEIOBAHUS C BbIBE-
JIEHHBIMH ITy4KaMHU yCKOpUTENbHOro komiuiekca JIBD. Yka-
3aHHas 0COOCHHOCTH MO3BOJISIET HE TOJIBKO Y/ACIICBUTD HC-
CJEJJOBaHMsI, HO U MPOBECTH OPUTHHAIIBHBIE IKCIIEPHMEH-
Tel. Hampumep, B Hacrosiiiee Bpemsl MpopadaThIBAIOTCS
ITOCTAHOBKH DKCIIEPUMEHTOB Ha criekrpomerpe MAPYCA ¢
HCIONB30BaHHEM KAHAJIOB U YCTAaHOBOK, PACHOIOKEHHBIX
32 MHUIIEHHOH cTaHuueid. Takoe codueTaHHE OJHOBPEMEH-
HOW palOTHl YCTAHOBOK IO3BOJISIET M3ydyaTh IEPEUHCIICH-
HBIE BBIIIE PEAKIMH C TOYHBIM M3MEPEHHUEM MEPEJAHHOTO
UMITYJIbCA.

handling high intensities of the primary beam. This feature
allows one to measure low cross-sections of deep-sub-
threshold processes, obtain statistically grounded values of
polarization characteristics of the reactions of interest, carry
out experiments with beams of secondary particles.

In the first experiments on investigation of proton, pion
and kaon production under nonzero angles with the beams
of polarized deuterons, a complicated dependence of the
vector analyzing power (asymmetry) on the beam energy,
momentum and type of registered particles was observed.
Thus, for example, left-right asymmetries of protons and pi-
ons at nonzero angles have opposite signs.

At present, theoretical models of polarization phenom-
ena in the transition energy range are in the process of for-
mulation of basic hypotheses, and thorough experimental
investigations in this field are highly necessary.

The programme of experimental investigations at the
MARUSYA set-up is formulated on the basis of
step-by-step build-up of detectors and complication of the
methods of particle registration. This means that the first
simple experiments will be continued with more compre-
hensive capabilities (various registration angles between

20° and 90°, wider range of Nuclotron beams). The gained
experience showed that a modest number of the available
detectors is sufficient for carrying out such experiments on
the basis of the new magneto-optical spectrometer
MARUSYA.

The first experiments are the measurement of energy
and A-dependences of kaon and antiproton production, the
investigation of vector analyzing power depending on the
types of registered particles with the beams of polarized
deuterons.

The location of the set-up allows experiments to be car-
ried out in parallel with all other installations working with
the extracted beams of the LHE accelerator complex. This
feature enables one not only to reduce the expenses but also
to design original experiments. For example, the ideas of ex-
periments at the MARUSYA set-up using channels and in-
stallations situated behind its target station are presently
considered. Such a combination of simultaneous operation
of experimental installations makes it possible to investigate
the above-mentioned reactions with precise measurement of
the transmitted momentum.

During the latest runs of the Nuclotron, the investiga-
tions in preparation of the SINGLET experiment and corre-
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B nocnenunx ceancax paboThl HyKJIOTPOHA COBMECTHO
¢ corpynnukamu JIOU OWAN, UAN PAH, ITNAD PAH
NpOBE/IeHa HCCIIe0BaTeNbcKasi paboTa Mo MOJrOTOBKE IKC-
nepumernta CUHIJIET u KOppensuoHHBIX IKCTIEPUMEH-
TOB 10 mporpamme kosutadbopaiuun MAPYCSI. IToydensr
CIEKTpPbl COBHIAJCHUN JAByX IIPOTOHOB B peakLuu
d+A4 - pTp*.
pp-paccesaus niox yriioMm 90° B cucteMe meHTpa mMacc. Ha
OCHOBE TOJTYYEHHBIX JaHHBIX CHACNAHBl 3KCHEPHUMEHTAIb-
HBIE OIICHKH CKOPOCTH HaOOpa CTaTHCTUKH U M3Y4IEHHI (o-
HOBBIE YCJIOBHS UISl TUIAHUPYEMBIX SKCIepuMeHTOB. Ha-
OpaH 3HAYNTEITBHBIH SKCIIEPUMEHTAIBHBIN MaTepuai mpu
HAaCTPOIKE CIIEKTPOMETPHUIECKHX TUIEY Ha PA3HBIC HMITYIIb-
CBI JUTS aHAJIN3a KOPPEIALIIH.

Crnemyer OTMETHTh, YTO MMEIOIasics OMOIoTHIecKas
3aIIuTa JaeT BO3MOKHOCTb paboTaTh C BEICOKMMH MHTEH-
CHUBHOCTAMM ITYYKOB. DTO IO3BOJIUAT MMpOBOAWUTH Ha yCTa-
HoBke MAPYCS mnpuknanHele uccienoBaHusa. JTa BO3-
MOXKHOCTh OCOOCHHO TPUBIIEKATEIbHA JIJIsl MEINKO-0HOJI0-
THYECKHX WCCIICOBAHUH W TpPU  OOJMYyYEHHHM TOJICTBIX
MHUILEHEH.

JlanpHelmas peanu3anys 1 MOJAEPHU3AIMS YCTaHOBKU
BO MHOTOM OyJIET ONPEAENIThCS BKIIAJIOM KOJUIAOOpaHTOB
13 Apyrux MHCTUTYTOB. C BBOJOM B SKCIUTyaTaIMIO yCTa-

B YCIOBUSIX KHHEMAaTUKH YHPYroro

HoBku MAPYCSI cymiecTBeHHO BO3pOC MHTEPEC K MPOBE-
JICHUIO UCCIIEOBAaHUN YUEeHbIX U3 cTpaH-yuacTHuI OVSN.
Hapsiny c unenamu komabopamuun MAPYCS npemoxe-
HUSI 110 YYaCTHIO B Hell chopmynupoBain GU3UKH U3 Pymbl-
Huy, ['py3un, bonrapuu u Takux poCCUHCKUX UHCTUTYTOB,
kak UTD®, MUDU, MI'Y (Mocksa).

IIpuATHO OTMETHUTBH, YTO BO3POCIO YHUCIO MOJOIBIX
YYEHBIX, CTPEMALIUXCSA MOATOTOBHUTH JUIUIOMHBIE MTPOEK-
Tl W KaHJUJATCKHE [HcCepTanuy Ha 0a3e yCTaHOBKH
MAPYCHI.
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lation experiments according to the programme of the
MARUSYA collaboration have been conducted by the joint
team of researchers from JINR’s LHE and LPP, INR RAS
(Moscow), PINP RAS (Gatchina). The spectra of correla-

tions of two protons in the reactiond + 4 — p* p™... inthe

conditions of the kinematics of elastic pp scattering at 90° in
the center-of-mass system were obtained. Experimental
evaluations of the rate of statistics collection were made,
and background conditions of the planned experiments were
analyzed on the basis of the obtained data. A considerable
amount of experimental data was obtained at adjustment of
the spectrometric arms to different momenta for analysis of
correlations.

It should be noted that the existing biological shield
permits handling high-intensity beams. This makes feasible
applied investigations at the MARUSYA set-up. It is espe-
cially attractive for medico-biological research and investi-
gations with thick targets.

Further development and upgrade of the set-up to a
large extent will be determined by the input of collaborators
from other institutions. The interest of scientists from the
JINR member states to experimental investigations using
the MARUSYA set-up increased with putting it into opera-

tion. Along with the present members of the MARUSYA
collaboration, physicists from Romania, Georgia, Bulgaria
and such Russian institutes as ITEP, MEPI, MSU (Moscow)
submitted their proposals for participation in the collabora-
tion.

It is encouraging to note that the number of young
physicists willing to work on their diploma and PhD theses
on the basis of the MARUSYA set-up has recently in-
creased.
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A. K. Kamuncrkui

YcraHoBKa 1J19 Mcc/iefoBaHui 3 Pekra
Tem10BbIX BU-noBpeKIeHUN B JIMHEHHBIX

KoJ1auaepax

B cootBerctBum ¢ temarumueckum Iuianom OUSAU
(rema 0985, nmpoekt CLIC) u koutpakrom ¢ LIEPH rpynma
JICD JlabopaTtopuu (pu3MKH YacTHUI] peliajia CICTyIOIUe
3a/1a4yn:

1) coznanue Ha OCHOBE Masepa Ha CBOOO/IHBIX JIEKTPO-
Hax (MCD) BbIcokouacToTHOTO cTeHzAa Ha yactore 30 [T
JUIS DKCHEPUMEHTAJIbHBIX UCCIEAOBAaHUN Jlerpajaluu mo-
BEPXHOCTHU YCKOPSIOIIEH CTPYKTYphI KoJulaiiiepa moj aeu-
CTBHEM MHOTOKPATHBIX MOIIHBIX BU-uMITynbCoB,

2) MOIepHU3aIMs CyIIecTBytomei cxeMbl MCD-rene-
paropa ¢ IeNbl0 YBeTHYCHHS er0 d(PPEKTHBHOCTH IIPH CO-
XpaHCHHUY YHUKAIBHBIX YACTOTHBIX XapaKTECPUCTHK.

Oty paboThl mojaepkuBanuch rpantamu INTAS u
POOU. V rpynmsl 6butn TecHble koHTakThl ¢ UI1D PAH
(Hwxuuii Hosropon) u UAIT BI'Y (Munck, benopyccust).

CyTb npo0ieMsl, chopMyIMPOBAHHON B IyHKTE 1, cO-
CTOHT B TOM, YTOOBI SKCIIEPUMEHTAIFHO OIIEHUTH OTPAHU-
YEHHs Ha PeCcypc MEKTPOH-IO3UTPOHHOIO KoJulaiaepa
13-332 TEIUIOBBIX HArpy30K, BO3HHUKAIOLIMX B AIIEMEHTaX
YCKOPSIOIUX CTPYKTYp. Tak Kak HarpeB CTEHKU yCKOPSIIO-
el cTpykTypbl BU-noneM npoucxoguT B TEUEHHE OYEHb
KOPOTKOTO BpPEMEHHM, WHEPIMs MaTepHuaia MPENsITCTBYET
€ro PacIIMPEHUIO0 U B METaJlJle BO3HUKAIOT TEIUIOBBIE Ha-
npsbkeHus. Eciy oTi HanpspKeHUst OorbIlie mperesia ia-

A. Kaminsky

Test Facility for the Investigation of Heating
RF-Damage Effect in Linear Colliders

According to the JINR thematic plan (theme 0985,
CLIC project) as well as a CERN contract, two major prob-
lems were elaborated by LPP FEL group:

1) creation of FEM-based 30-GHz RF test facility
aimed at experimental investigation of thermal stresses of
collider accelerating structure surface undergoing multiple
powerful RF pulses;

2) modernizing of the existing FEM oscillator scheme
in order to enhance its efficiency, preserving unique fre-
quency parameters.

The work was supported by INTAS and RFBR grants.
The group kept in touch with IAP RAS (Nizhnii Novgorod)
and INP BSU (Minsk, Belarus).

Essentially, the problem stated at point 1 above is the
experimental estimation of the resource limits for electron-

positron collider due to heat loading, which occurs in the
components of accelerating structures. As the heating of the
accelerating structure surface is very short in time, the mate-
rial inertia opposes its expansion, so thermal stresses occur
in the metal. If these stresses exceed the material elastic lim-
it known as yield point, microcrack-like damages appear on
the metal surface after being subjected to multiple pulses. At
frequencies of 30 GHz and higher, the RF-heating-related
limits may became the major limiting factor in colliders
with copper accelerating structures [1]. We know only one
experimental paper presenting the results of investigation of
the accelerating structures damage. The measurements have
been performed at an RF field frequency of 11.4 GHz. For
analogous investigations at a frequency of 30 GHz, a facility
is being established in Dubna (CERN — JINR — IAP RAS
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CTHYHOCTHU MaTepHasa, M3BECTHOTO KaK Mpesiell TeKy4ecTH,
Ha TIOBEPXHOCTH MaTepuaa Mocie MHOI'UX HMITYIbCOB BO3-
HHUKAIOT NOBPEKICHUSA B BHJIE MUKpoTpennH. Ha gactorax
30 I'T'x v BBITIIE OTPaHUYEHUS, CBS3aHHBIE C BRICOKOYACTOT-
HBIM HarpeBOM, MOTYT CTaTh OCHOBHBIM OTPAHUYHBAOLIIM
(daxTopoM B KOJUTaiepax C MEIHBIMH YCKOPSIOIMMHU
cTpykrypami [ 1]. Ham n3BecTHa TOJNBKO OJTHA SKCIIEPUMEH-
TaybHas paboTa, B KOTOPOM MPUBE/IEHBI PE3YJIbTaThl HCCIIe-
JIOBaHUM IOBPEKIACHUM DJIEMEHTOB YCKOPSIOIIMX CTPYK-
Typ. M3mepenus Obutn ciaeigaHbl Ha vactotre BY-moss
11,4 TTu. Jns aHaTOTHYHBIX HMCCIENOBAHUI Ha YacTOTe
30 I'Tu cosmaercst ycranoBka B JlyOHe (koyuraboparmst
HEPH, OUSN u UTI® PAH), a Takxe BeAeTCs MOATOTOBKA
A uccnenoBaHuil Ha yactore 34 I'T B Hero-XeiiBene
(CHIA).

B nponutom romy B JIOY ObLTH 3aBEpIICHEI HCCIICIOBA-
HUSI TIO BBIOOPY M ONTHMH3ALUK IapaMeTPOB MCTOYHHKA
CBY-u3nyuenus Ha yactore 30 I'T'u — MCD ¢ BbixogHOU
MomHocThIo 20-25 MBT. BriOpanHas cxema obecnieqnBaet
¢ukcamuo pabodeil yactoTsl ¢ TouHOCTBHIO OKOJo 0,1%,
mupuHy cnekrpa usnydenus 0,1-0,15 % u BO3MOXKHOCTB
MPELU3NOHHON MEePeCTPONKU 4YacTOTHl B HMHTEpBale He-
CKOJIBKHX TTPOIIEHTOB. B TekymieM rogy ObUH CIIpOEKTHPO-
BaHBI ¥ U3TOTOBJIEHBI HCCIIEAYEMBII TECTOBBIN PE30HATOP U

collaboration), and R&D for 34-GHz investigation are in
progress in New Haven (USA).

Last year the investigation for RF source choice and op-
timization of its parameters were finished at LPP. The FEM
with output power of 20-25 MW is used. It provides a radia-
tion spectrum width of 0.1-0.15 %, fixing of the operating
frequency with an accuracy of about 0.1 %, and the possibil-
ity of precise frequency tuning in the range of several per-
cent. This year the testing cavity and system of RF deliver
from FEM to the cavity were designed and manufactured.
The performed cold measurements of the facility compo-
nents demonstrated reasonable agreement with results of
calculations.

Then, the equipment was installed at the output of
JINR-TAP FEM oscillator in Dubna, and experiments on
physical start-up of the facility were carried out. The basic
components of the set-up are: electron linac LIU-3000
(0.8 MeV, 200 A, 250 ns), FEM oscillator with Bragg res-
onator (20-25 MW, 150-200 ns, 30 GHz), the RF beam
transforming and transportation channel, testing cavity, and
the beam diagnostic system along the line. Figure 1 presents
the overview of the experimental set-up. The facility
start-up needs measuring of spatial distributions of RF pow-

cxeMma TPaHCIIOPTUPOBKH M3IydeHus or MCD 1o pe3oHarto-
pa. IIpoBelieHHBIE «XOJIOJHBIC» HW3MEPEHUs DJIEMEHTOB
CTEH/1a TOKa3aJIM XOPOIllee COBMAACHUE C PACUCTHBIMHU JIaH-
HBbIMMU.

[Tocne aToro 06opynoBaHKe OBLIO CMOHTHPOBAHO Ha
Bbixote MCDO-reneparopa OMSAN-UII® PAH B [lybue u
[IPOBEICHBI AKCIIEPUMEHTBHI 110 (PU3NIECKOMY 3aITyCKY CTEH-
Ja. OCHOBHBIMH €r0 JJIEMEHTaMH SIBJISIOTCS: YCKOPUTEb
anekrponos JIMY-3000 (0,8 M»aB, 200 A, 250 uc), MCD-
reHepaTop ¢ Op3rroBckuM pesoHaropom (20-25 MBT, 150—
200 ue, 30 I'T'r), kaHas Mpeodpa30BaHUs U TPAHCIIOPTUPOB-
k1 BU-nyuka, TeCTOBBIN pE30HATOP U CUCTEMBI JUATHOCTH-
KM Iydka no Tpakty. Ha puc.1 rnokaszan oOumii BuJI dKcIe-

Puc. 1. O6uwmii B SKCIIEpUMEHTANBHON YCTaHOBKH JUTsl HCCIIe-
noBanus umnyinscHoro CBY-narpesa: / — Beixoq MCD-renepa-
Topa; 2 — 3epkaia; 3 — JETeKTop; 4 — BaKyyMHOE OKHO; 5 —
mpeoOpa3oBaTeNny TUIIA BOTHBI H TPAHC(HOPMATOPBI MOJ; 6 — Te-
CTOBBIN pe30HATOP

Fig. 1. Overview of the set-up for investigating the RF pulse heat-
ing: / — FEM oscillator output; 2 — mirrors; 3 — detector; 4 —
vacuum window; 5 — wavetype converters and mode transform-
ers; 6 — testing cavity

er at megawatt level in various channel points. For this pur-
pose a unique detector based on dielectric waveguide with
adjustable attenuation was developed and manufactured in
Dubna. Simultaneously, we performed the stage-by-stage
modernization of the power supply system of the facility
and created the automatic system of recording all the experi-
mental parameters. The data obtained during the process of
the facility physical start-up confirm that all its elements op-
erate in regimes close to the designed ones. At the same
time, the measurements indicated the significant power
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pUMEHTaJIbHON ycTaHOBKM. B mpouecce 3amycka cTeHna
BO3HHUKJIa HEOOXOAMMOCTh U3MEPEHHI MTPOCTPAHCTBEHHBIX
pacnpenenennii CBUY-MOIIHOCTH MEraBaTTHOTO YPOBHSI B
pa3IMYHBIX YacTsax KaHaia. J{ms atoro B JlyOne Obl pa3pa-
00TaH YHHKaJbHBIN JIETEKTOP Ha OCHOBE JMAJICKTPHYECKO-
TO BOJHOBO/A C PEryaupyemMbiM ociadimeHuem. OmaHOBpe-
MEHHO MbI TIPOBOMJIM TO3TAIMHYI0 MOJEPHHU3AIMIO CUCTE-
Mbl TIMTaHMSI CTEHJA W CO3/IaBaJli aBTOMATH3WPOBAHHYIO
CHCTEMY DErHCTpaldU BCEX MapaMeTPOB JKCIEPHMEHTA.
[onyuennsie B mpouecce (U3MUECKOTO 3arycka CTEHIa
JIAaHHBIE CBUJICTEIILCTBYIOT O TOM, YTO BCE €TI0 AIIEMEHTHI pa-
00TalOT B pe)KMMax, OJM3KHX K IPOEKTHBIM. B TO jxe Bpemst
U3MEpEHUs TI0Ka3aJy HaJu4he 3HAYMTENBHBIX IOTEPh
MOIIIHOCTH (B OCHOBHOM Ha BXOJI€ B pe3oHarop). B mocie-
JQYIOLINX CeaHcax MpeanojaraeTcs MoJAepHU3aUs OTAeIb-
HBIX JIEMEHTOB KaHajla ¥ HabOp CTaTHCTHKU 10°-10° um-
MYJILCOB B PA3JIMYHBIX PEKUMAX.

3HauMMBbIe Pe3yJIbTaThI 110 YBEIUYEHHIO 3(D(PEKTUBHO-
ct MCDO-reHepaTopa ObUTH MOTyYeHBI IPU UCCIISOBAHUH
U YHCJIICHHOM MOJICIIMPOBAHUU JIBYX MOIU(HKAIMNA CXeM
MCD. B neproii Mmonuukaimu ObUT HCCACIOBAH U OINTH-

MHU3UPOBaH HOBBII MeXaHHM3M BO30YKICHHUs pe30oHaTopa,
o0ecreunBamIero o0paTHyto CBsi3b B reHeparope. Jlis
9TOTr0 OBUIM NMPOAHAIN3UPOBAHBI CXEMbI OPATTOBCKUX PE30-
HaTOpOB C JBYMsl (Tpemsi) COOCTBEeHHbIMHU yacToTamu. Ha
[IEPBOM 3Talle Ha4yaJlbHbIE YCIIOBHUS ObLIM BEIOPAHBI TAKUMH,
YTO TeHepaTop 3alycKajcs Ha Ooliee BHICOKOM, M0 CpaBHe-
HUIO ¢ paboueii, yactote. [Ipu 3ToM 00eCIeUNBAIICS PEKIM
KBa3HCTAIIOHAPHOM I'eHepaluu ¢ yMepeHHOU 3(PdeKTHB-
HOCThIO. B mporecce oTOOpa HEPruM OT AIEKTPOHHOTO
IIy4Ka CUHXPOHU3M C BBICOKOYACTOTHOW BOJIHOM HapyIla-
cs1, ¥ B KOHKYpEHTHOI 60ph0e rmodex iana Mmosia Ha padboyeit
yactore. [lpy oONTHMHU3AIMU MapaMeTpoB YCKOPUTEJS,
MCD u pe3oHaTopa ObUIM HaWAEHBI PEKUMBI TeHEPAILUH,
npu KoTopsix 3¢ dexruBHOCTS MCD Ha paboueil yactore
YBEIMUYMBAJIACh 110 CPABHEHUIO C TPAAULIMOHHOM CXeMOH Ha
20-50 %.

bruta mpoananmsupoBaHa Takxke apyras cxema MCD, B
KOTOPOM Jijisl  yBenu4eHusi d(QQEKTUBHOCTH TeHeparopa
OporroBCKHE 3epKalla C OIHOPOJHBIM pacipeielieHHeM
nosiss ObUIM 3aMEHEHbI 3epKajaMu ¢ NpoduiImpoBaHUEM
T0JIS 110 JUTHHE pe30HaTopa. YUCIEHHBIM MOJICIINPOBAHUEM

Puc. 2. 3aBucumoctu r3¢pdexrnBHOCTH MCD-TeHepaTopa
N oT BpemeHH T (B Oe3pa3MepHBIX SIMHUIAX) U TPO-
CTpaHCTBEHHbIE pacnpeaencHust BU-nomus Broabs pe3oHa-
TOPOB Ul TPAJUIHOHHOTO OpP3TTOBCKOTO pPEe30HaTopa

(BBepXy) 1 MPOUINPOBAHHOTO PE30HATOPA (BHUZY)

Fig. 2. Dependences of the FEM oscillator efficiency n on
time T (in dimensionless units) and spatial distributions of
the RF field along the resonators for traditional Bragg res-
onator (top) and profiled one (bottom)
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losses — mainly at the entrance of the testing cavity. In fu-
ture experimental runs we plan the modernization of some
channel components and storing of 10°-10° pulses statis-
tics in various regimes.

Significant results on the enhancement of FEM oscilla-
tor efficiency were obtained in investigation of two modi-
fied FEM schemes by numerical simulation. In the first
scheme a new mechanism of resonator excitation providing
the feedback in the oscillator was investigated and opti-
mized. For this purpose the Bragg resonator schemes with

two (three) eigenfrequences were analyzed. On the first
stage the initial conditions were chosen so that the oscillator
started at a frequency higher than the operating one. Here a
quasi-stationary regime with moderate efficiency was pro-
vided. In the process of energy extraction from the electron
beam, the synchronism with higher frequency wave got bro-
ken and the operating-frequency mode survived in the com-
petition. Optimizing the linac parameters, we found the gen-
eration regimes with FEM efficiency at an operating fre-
quency higher by 20-50 % with respect to the traditional



5 TABOPATOPUAX MHCTUTY TA ey

AT THE LABORATORIES OF JINR

Obuta HaiieHa KOH(QUTypalusi pe3oHaropa, MpU KOTOPOM
obecrieunBasIoch IaBHoe Hapactanue BU-monst B epBoi
YacTH U ITyOOKOE TOPMOKEHHE AIIEKTPOHHOTO CTYCTKa BO
BTOPOI, KOPOTKOW 4acTH pe3oHartopa. Ha puc. 2 mokazaHsl
COOTBETCTBEHHO pacnpenaenenus BU-nosns B1oiabs pe3oHaTo-
pa u 3aBucumocth 3pdexkrusHoctn MCD-rereparopa OT
0e3pa3MepHOro BpEMEHH ISl TPAJAMIIMOHHON CXeMBbI pe30-
HaToOpa ¥ pe30Haropa ¢ MpopHUIMpOBaHKEM I0JIs1. BuiHo,
YTO HOBAsi CXeMa Pe30HaTOpa MOXKeT 00eCIeYnTh yBeInye-
Hue dpdexruBHoCcTH reHeparopa Ha S0 %. [Tpu aTom Bpemst
BBIXO/1a HA CTALIMOHAPHBIHN PeKUM I'eHepaLni MEHSETCS He-
3HAYUTENBHO, T. €. COXPAHACTCS BOZMOXXHOCTH ITOJTyUCHHS
Oonbinux jutenbHocteil CBU-uMnynbcos.

[Tonyuennsie pesyibrarsl ObutH gonoxeHsl Ha VIII EB-
poreiickoii koH(pepeHuuu 1o yckoputeiasiMm «EPAC’2002»
(ITapmx, nronb 2002 1) 1 Ha 5-M MeKAyHApPOJHOM paboueM
cosemannu «CuibHbIE MUKPOBOJIHEI B 11a3me» (H. Hosro-
pox, aBryct 2002 r.).

1. David P. et al. SLAC-Pub-8013, 1988.
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IMPEACTABUTEJIbBHAS neneranus nupexiun O0b-
€JIMHEHHOTO MHCTUTYTA SIEPHBIX MCCIEIOBAHUI B COCTaBE
nupektopa MucturyTa B. I'. KagpimeBckoro, BUIe-Iupex-
topa L. /1. Beutoa, nupexropa Jlaboparopun HeHTpOHHOI
¢msuku  A. B. benymkuHa ¥ NOMOIIHHMKA JUPEKTOpa
OUSN TI. H. BorontoboBa mnoceTusia HayudHble LEHTPBI
Opannun. [lenplo Bu3uTa OBUIO y4acTHE B NpE3eHTALMN
sKcriepuMeHTansHoro komiuiekca NEMO-3 B MonaHckoit
moa3eMHo# taboparopun (LSM), a Taroke moceeHue aByx
MEXIYHapOJAHBIX HAYYHBIX IIEHTPOB B [ peHOONIE — MHCTH-
tyTta Jlays—JlamkeBena (ILL) u EBpormeiickoro nenTpa cus-
xpoTpoHHBIX nccienoBanuil (ESRF).

[Ipeszentanust  ycraHoBku NEMO-3  cocrosiiack
12 uronst. Panee, B anpene, Obu1 ipon3Be/ieH ee Gr3ndecKuii
3amyck. TpekoBbiii netexktop NEMO-3 co3nan B pamkax me-
sKayHapoaHoi koomepaiun  Opanuus—ONAN-Poccusi—
CHIA—VYkpanna—Yexus—Ouunsnaus. Ha mnpeseHrauuu
MIPUCYTCTBOBAJIA JTUPEKTOpPA BCEX BEIYIIUX HHCTUTYTOB
®Dpanuuu, a Taxxke aenerauuu u3 Anonun, CILIA, Utanuu,
Uexuu u 11p.

Heneranus O0beIMHEHHOTO HHCTUTYTA TIoceTwia 1H-
ctutyt Jlays—JlaHxkeBeHa, KOTOPbIMA CErofHs SIBJISETCS ca-
MBbIM NEPEJOBBIM MEKIYHAPOAHBIM LIEHTPOM HEUTPOHHBIX
HCCIEeIOBAaHUM B MHpE, W CUHXPOTPOHHBINA LEeHTp B Ipe-

scheme. The obtained results have been reported at the
EPAC’2002 Conference (Paris, June 2002) and at the V In-
ternational Workshop «Strong Microvawes in Plasmas»
(Nizhnii Novgorod, August 2002). Also we analyzed anoth-
er FEM scheme, where in order to enhance the oscillator ef-
ficiency the Bragg reflectors with uniform field distribu-
tions were replaced by reflectors with field profiled along
the resonator length. By numerical simulation we searched
out the resonator configuration providing smooth growth of
the RF field in the first section and deep damping of an elec-
tron bunch in the second (short) section of the resonator.
Figure 2 shows the time dependences of the FEM oscillator
efficiency and spatial distributions of the RF field along the
resonators for both the traditional resonator scheme and the
profiled one. It is seen that the new resonator scheme is ca-
pable of providing enhancement of the oscillator efficiency
by 50 %. On the other hand, the change in the building-up
generation time is not significant, i. e., the possibility of get-
ting long RF pulses is preserved. The obtained results may
be sufficient particularly for extension of the temperature
range for test cavities in the problem stated at point 1 above.
1. David P. et al. SLAC-Pub-8013, 1988.

A REPRESENTATIVE delegation of the Joint Institute
for Nuclear Research, including JINR Director V. Kady-
shevsky, JINR Vice-Director Ts. Vylov, Director of the
Frank Laboratory of Neutron Physics A. Belushkin and
JINR Assistant Director P. Bogolyubov, visited scientific
centres in France. The aim of the visit was to participate in
the presentation of the experimental NEMO-3 set-up in the
Modane underground laboratory (LMS) and to see two in-
ternational scientific centres in Grenoble — the Laue-Paul
Langevin Institute (ILL) and the European Centre of Syn-
chrotron Research (ESRF).

The presentation of NEMO-3 was held on 12 July 2002.
In April the physical star of the set-up was committed. The
NEMO-3 track detector is developed in the framework of
the international cooperation of France—JINR-Rus-
sia-USA—Ukraine—Czechia—Finland. Directors of all lead-
ing French institutes and delegations from Japan, the USA,
Italy, Czechia and other countries attended the presentation.

The JINR delegation visited the Laue-Paul Langevin
Institute, which is today the most advanced international
centre of neutron research in the world, and the synchrotron
centre in Grenoble, where the brightest source of the syn-
chrotron radiation is used.
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HOOJ1€e, I7ie paboTaeT caMblil SIPKUI HCTOYHUK CHHXPOTPOH-
HOT'O U3JIy4YEHUs] B MUDE.

3a KOpOTKMH meproy pykoBoautesnsaMm MHcTuTyTa yna-
JIOCh O3HAKOMHUTBCA C pabOTOI BEIyIINX MEXITyHAPOIAHBIX
LEHTPOB B 00J1aCTH TPEX HAyUHbIX HAIIPABJICHUI, pa3BHUBae-
mMbix B OUSIU: HeyckopurenbHas (u3uka, HEHTpOHHAsS
snepHas pusuka, GpunKa KOHISHCUPOBAaHHBIX cpel. B Oe-
cellax C PyKOBOAMUTEISIMU [IEHTPOB U B MYOJIMYHBIX BBICTY-
IUICHUSIX BEIYLIMX CIEHUAIUCTOB OTMEYacs OOJbIION
BKJIa] uzukoB OMSIU B peanu3zannio COBMECTHBIX POEK-
TOB, UX BBICOKHIi npodeccronannam. HeoqHokparHo mnoj-
YepKUBaJIach HEOOXOMMMOCTh JaJbHEHINEro pa3BUTUS Ha-
YUYHOT'O COTPYAHUYECTBA U ITOUCKA HOBBIX (POPM JIJIsl yBEITH-
4yeHust ero 3pPpeKTHBHOCTH.

During the short visit, the Institute leaders managed to
become acquainted with the activities of the leading interna-
tional centres in the fields of three scientific directions de-
veloped at JINR, i. e., nonacceleration physics, neutron nu-
clear physics and condensed matter physics. A major contri-
bution made by JINR to the realization of joint projects and
high professional level of research were pointed out in talks
with the centre leaders and in public presentations of leading
researchers. The necessity to further develop scientific co-
operation and search for new ways of increasing its efficien-
cy was stressed.

>
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B nupexunio OVSU mpuiuio muckMo OT TOJITHOMOYHO-
ro mnpexacraButens upasutenscTBa KH/IP, mpesunenta
I'maBHOTO ynpasienus no aromHoi sHeprun Jlu Yen CoHa,
KOTODBIA COOOLIMI O IUIaHaX HarpasieHus B WHcTUTyT
TpeX KOPEUCKUX COTPYAHUKOB B COOTBETCTBUU C PE3YJIbTa-
TaMu oOcyxaeHuil Ha BcTpeue B Jlyone B mapte 2002 .
[TomHOMOuHBIH TpeactaButens KHJ/IP BwIpasun yBepen-
HOCTb B TOM, YTO 3TO aKTUBU3HUPYET TPALULMOHHOE Hay4d-
HO-TEXHMYECKOE COTPYIHUYECTBO MEKIY €ro CTPaHOU U
OMAN.

o
£

8 aBrycra OMSIM moceTust AUPEKTOp OTAeNa HayKd H
TEXHOJIOTHH TpeacTaBUTENsCTBa B MockBe COBMECTHOI
poccuiicko-TaiBaHBCKOHM KoMuccuu JoKTop X. Xyanr (Tai-
BaHb). Bm3ur B MHCTUTYT cocTosIcs 1o
npocsbe noktopa X. Xyanra. OH Obu1
npuHAT Bune-gupexktopom OMAU mpo-
teccopom A. H. Cucaxstaom. ['octs moce-
i JIBD u JIAIL B 6ecenax yaacTBoBanu
TakKe MOMOITHHK aupekTopa OWAN

Mopanckas mojzeMHast 1adoparopust
(®pannust). [pynma ygacTHUKOB
9KCIIEPUMEHTOB Ha yctaHoBKe NEMO-3

Modane underground laboratory (France).
A group of researchers at NEMO-3

A letter from the Plenipotentiary of
KPDR and the President of the Chief Ad-
ministration on Atomic Energy, Li Chen
Son, came to JINR, where he informed the
Directorate about the plans to send three
Korean specialists to JINR in accordance
with the results of a discussion held in
Dubna in March this year. The KPDR Plenipotentiary ex-
pressed his confidence that it would promote the traditional
scientific and technical cooperation between his country and
JINR.

o,
£

On 8 August, Director of the Department of Science
and Technology of the Moscow Representatives of the Joint
Russian—Taiwanese Board Dr H. Huang (Taiwan) visited
JINR. The visit was held on his request. Dr H. Huang was
received by JINR Vice-Director Professor A. Sissakian. The
guest visited VBLHE and DLNP. JINR Assistant Director
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I1. H. boronto0oB, 3amecturens aupekropa JIBD A. /1. Ko-
BaJIeHKo, 3aMectutenb aupextopa JIAIT A. C. Kypunus, ce-
Kperaph npejcraButenbeTBa rocrnoxa W. MBanosa. Oo6cy-
KOCHBI BOIIPOCHI COTPYAHUYCCTBA.

7
0.0

B Mockse Bo Beepoccuniickom HMU aBromarnku MuH-
aroma P® coctosnace Berpeda nupekropa HO. H. Bopmaxo-
Ba ¢ Burme-gupexropom OUAN A. H. CucaxsHoM, 00Cy-
K JIQJINCH BOTIPOCHI HAYYHO-TEXHUIECKOTO COTPYAHNIECTBA.
B Oecene yuwactBoBamm 3amMecTHTeNh AupekTopa JIOU
M. I'. Canio’)XKHUKOB, TOKTOP (PU3UKO-MaTeMaTHICCKIX HAyK
B. M. beictpunkuii, HauansHuK otaesna BHUUA E. H. bo-
TO000B U JIp.

KD
0‘0

4 cenTs10pst B MUHIIPOMHAYKH T10]] ITPE/ICEAaTEIbCTBOM
MIEPBOro 3aMecTuTeNss MUHHCTpa akagemuka M. IT. Kup-
MMUYHUKOBA COCTOSAJIOCH COBELIAHHE MO BOIPOCY MOAIEPK-
ku npoekra «Cunre3 118-ro anemenra». B Hem npunsamu
yuactue ot OWAU BHUIIE-AUPEKTOP  Tmpodeccop
A. H. Cucaxsn, qupexrop JISIP nmpodeccop M. I. Utkuc, ot
MunnpomMHayKku PYKOBOIUTENL  JE€MapTaMEHTa

A. ©. lllepbak, 3amecTuTeNnb  Ha4yajJbHUKA  OTAENA
B. I. Ipoxxenko, or MuHaroma — pPyKOBOJIUTEINb OTEJa
1O. I1. Opmos.

JIOCTUIHYTBI KOHKPETHBIE JIOTOBOPEHHOCTH IO 0(op-
MJICHUIO Koyutaboparwu ¢ yuyactuem OUSN, HUUAP ([u-
mutporrpan), HUMD® (CapoB) u BO3MOXKHBIX 3apyOeik-
HBIX HAyYHBIX LIEHTPOB.

7
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C 4 o 10 cents6ps mupexrop OUSIU B. I'. Kazpimes-
ckuit, tupextop JIH® A. B. benymkus u 3aMecTUTenb 1U-
pekropa JISAP C. H. ImutpueB Haxoauiuck B Kuraiickoii
Haponnoii Pecriy6imke.

Jenerauns O0beIMHEHHOTO HHCTUTYTA ObLIa TPHITIA-
IIeHa Ha eXerofHylo KoH(pepeHuunto BeekunTalickoil dene-
paunu Hayku U TexHuKH. KoHdepeHmus mpoxomuna 5—8
ceHTs0pst B ropozne Yennay, B Hell MpUHSUIN ydyacTHe Ooiee
4500 yenoBek, MPeACTABIAIOIINX OPraHU3alUY Pa3InIHbIX
muHKCTEepcTB KnTas. 7 ceHTsI0ps Ha IUIEHAPHOM 3aceiaHun
akagemuk B. I'. Kageimesckuii caeman nokiaan «OUSN ot-
KPBIT JUI coTpyaHn4ecTBa». CrelManbHO HA 3Ty 4YacTb
IUIEHAPHOTO 3aceqaHus ObLIO NMPHIVIALIEHO OKOJO THICSYN
MOJIOJIBIX YUCHBIX. B Xone KoH(epeHINH COCTOSIHNCh 00-

P. Bogolyubov, VBLHE Deputy Director A. Kovalenko,
DLNP Deputy Director A. Kurilin, Representatives’ Secre-
tary I. Ivanova took part in the discussions. Aspects of coop-
eration were discussed.

°e

A meeting between the Director of the All-Russian Sci-
entific Research Institute of Automatics (ARSRIA) of the
Ministry of Atomic Energy and the JINR Vice-Director was
held in Moscow. Aspects of scientific and technical cooper-
ation were discussed. In the talks, LPP Deputy Director
M. Sapozhnikov, Doctor of Physics and Mathematics
V. Bystritsky, Chief of an ARSRIA department E. Bogoli-
ubov and other scientists took part.

°e

On 4 September, a meeting on the support of the project
«Synthesis of Element 118» under the chairmanship of First
Deputy Minister Academician M. Kirpichnikov was held at
the Ministry of Industry, Science and Technology. JINR was
represented by Vice-Director Professor A. Sissakian, FLNR

Director Professor M. Itkis and the Ministry was represent-
ed by Chief of department A. Shcherbak, Deputy Chief of
department V. Drozhenko. Chief of department Yu. Popov
represented the Ministry of Atomic Energy.

Concrete agreements were reached on the collaboration
among JINR, SRIAR (Dimitrovgrad), SRIEP (Sarov) and
possible foreign scientific centres.

o
£

On 4-10 September, JINR Director V. Kadyshevsky,
FLNP Director A. Belushkin and FLNR Deputy Director
S. Dmitriev visited China.

The JINR delegation was invited to an annual confer-
ence of the All-Chinese Federation of Science and Technol-
ogy, which was held in Chendu on 5-8 September. The con-
ference was attended by more than 4500 scientists, who rep-
resented organizations from different ministries of China.
On 7 September, Academician V. Kadyshevsky made a re-
port «JINR is Open to Cooperation» at the plenary meeting.
About a thousand young scientists were specially invited to
this part of the meeting. Detailed discussions with outstand-
ing Chinese scientists on the problems of the development
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CTOSITETIbHBIE Oecebl C BUIHBIMU KUTAHCKUMU yYEHBIMH,
MOCBSIICHHBIE TPOOIeMaM Pa3BUTHS B3aUMOBBITOTHOTO CO-
TPYZAHUYECTBA U BOCCTAHOBIICHUIO IIPEIKHUX CBS3EH.

[IpencraBurenmn OUAN nocermmm MHCTUTYT saepHOI
(DU3UKY 1 XUMHUN KATAHCKOW AKaJIeMUH HAayK, PAaCTIOJIOKEH-
HBII B Topoae MeHbsH. 5 ceHTA0ps cocTosmachk Oecena -
pexropa JIH® A. B. benymkuHa ¢ reHepaabHbIM JUPEKTO-
poM mHCTHUTyTa TIpoeccopom Jlnmy XaHTraHOM, BHIIC-AH-
PEKTOPOM HHCTHTYTa W COTPYAHUKAMH JabOpaTOpHH
HEUTPOHHBIX HccnenoBanuil. C LEeNbIo Pa3BUTHS COTPYAHH-
yecTBa nHCTUTYTA ¢ OMSN OBIT 3aKITI0YCH MEMOPaHIYM,
KOHKPETU3UPYIOLIUM HAalpaBlIeHUs COBMECTHOM NeATENb-
Hocth. IIpencrasurenmn OV cpemamu psim cooOmmeHuit
JUISL COTPYAHUKOB MHCTUTYTA O Hay4yHOH mporpamme O0b-
€IMHEHHOTO MHCTHUTYTA SJCPHBIX HCCIICIOBAHUH.

B Ilexune, B MHCcTHTYTE DU3HKK BBICOKHX dHEprui AH
Kurast, kyna Opimm npuniamenst yaensie OUSN, cocros-
Jachk BCTpeya C AUPEKTOPOM HMHCTHTYTa aKaeMHUKOM Xe-
meH YeHeM 1 ObIBIINM JTUPEKTOPOM 3TOTO HHCTHTYTA, TIpe-
3u7eHTOM KHTalicKoro ycKOpHTENIFHOTO OOIIecTBa akaje-
mukoM @an IloycsiHem. B xone Bcrpeun obcyxaanich
nepcnektuBsl otHomeHuit OV u UOBD, B Tom yucie
Bonpoc Bo3Bpamenus Kuras 8 OUAN.

Coctosutacek BeTpeua aeneranun OVSN ¢ muancTpomM
Hayku u Texuuku KHP Croit ['yanbxya, KOTOPBIi BBICKa3all
MHEHHUE, 4YTO MMEIOTCS OOJIbIINE MEePCIEKTHBbI BO30OHO-
BJICHUS M Pa3BUTHA MPEKHUX CBA3CH.

Heneramuio OUSN npunsn nocon Poccuu B Kurae
W. A. PoraueB, OTMETUBIINN, YTO BOCCTAaHOBJIECHUE YIJICH-
ctBa KHP B OUMSIU — 370 BeneHue BpeMEHHU, COOTBETCTBY-
ollee AyXy CONIAIICHUs, MOJIUCAHHOIO IPE3UACHTAMHU
Poccun u Kuras B npoiuioM rofy.
7
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Ilo mpurnamenuro gupexropa OMSAM akagemuka
B. I'. Kagpiesckoro B JlyoHe 5—6 ceHTSOpsT HaXoquiInch
TOCTH U3 nojbckoro ropona HoBo-Conxk — pekrtop rocy-
JTapCTBEHHOM BrIicmieil mixossl npodeccronaabHoro oodpa-
3oBanus npodeccop A. bamanma, panee paboraBmmuii B
OUAAUN, Bune-mdp ropopa I1. ITaBHUK 1 3aMeCTUTENb PEKTO-
pa 3. 3awiona. 'octeit npunsii Bute-aupextop ONAN npo-
¢deccop L. BeitoB u mepBblii 3amectutens Mapa JyOHBI
C. ®@. J/I3100a.

[onbckas meneranus nocermia Jlaboparopuio BbIco-
KHX 9HEPTHi, Iie 03HAKOMMIIACh C paboTaMy KOJUIEKTHBA
oz pykoBozacTBoM npodeccopa 0. B. 3aneBckoro 1o npo-

of the mutually beneficial cooperation and restoration of
former ties were held.

The JINR representatives visited the Institute of Nu-
clear Physics and Chemistry of the Chinese Academy of
Sciences in Menyang. On 5 September, FLNP Director
A. Belushkin had a talk with the Institute Director-General
Professor Liu Hangang, the Institute Vice-Director and staff
members of the Laboratory of Neutron Research. A Memo-
randum was concluded to develop the cooperation between
the Institute and JINR, where directions of joint activities
were pointed out. The guests from JINR made a number of
reports for the Institute staff members about the JINR scien-
tific programme.

The scientists of JINR were invited to the Institute of
High Energy Physics in Peking, where they had a meeting
with the Institute Director Academician Heshen Chen and
former Institute Director, President of the Chinese Ac-
celerator Society Academician Phan Shousyan. Prospects of
JINR-THEP relations were discussed, including the ques-
tion of the return of China to JINR.

The JINR delegation met with the Minister of Science
and Technology of China, Sui Guanghua, who expressed his
opinion about good prospects of restoring and developing

former ties. Ambassador of Russia to China I. Rogachev
also received the guests and marked that the restoration of
the Chinese membership at JINR is dictated by time and cor-
responds to the spirit of the Agreement signed by the Presi-
dents of Russia and China last year.

X3
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At the invitation of JINR Director Academician
V. Kadyshevsky, guests from Novy-Sazc (Poland) visited
JINR. They were Rector of the State Higher School of Pro-
fessional Education Professor A.Balanda, who once
worked at JINR, Vice-Mayor of Novy-Sazc P. Pawnik and
Deputy Rector Z. Zaclona. The guests were received by
JINR Vice-Director Professor Ts. Vylov and First Deputy
Mayor of Dubna S. Dzyuba.

The Polish delegation visited the Veksler and Baldin
Laboratory of High Energies, where they were acquainted
with the activities of the group headed by Professor
Yu. Zanevsky on the HADES project. Professor A. Balanda
also takes part in this project in the group from Cracow Uni-
versity. The guests visited the Flerov Laboratory of Nuclear
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exty HADES, B kotopom mpodeccop A. banan-
Jla TaK)KE€ IPUHUMACT y4aCTUE B COCTABE I'pyII-
nel 13 Kpakosckoro yausepcureta. B Jlabopa-
TOPUU SIAEPHBIX PEaKLUi TOCTU O3HAKOMWINCH
C HAay4YHOH MPOrpaMMOi U yCTaHOBKaMH J1a0o-
paTopum.

o
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16—17 cents6ps B Mockse cocrosuicst Me-
JKAYHAPOAHBIN POCCUICKO-aMEPUKAaHCKUI ce-
MUHap, MOCBSIIEHHBII BOIIPOCAaM COBMECTHBIX
oOpazoBarenbHbIX porpamM. OH ObLT OpraHu-
30BaH AMEpPUKAHCKHM YHUBEpcUTETOM B Mo-
ckBe u Pyccknm nomom (Bammarron). Ha ce-
MUHape BBICTYIWIN MPE3UJIEHT YHHUBEPCUTETA
3. Jlo3aHckul, AUPEKTOpa MHCTUTYTOB aKaje-
vukd FO. Ocunbsn, . Ocumnos, A. YybapbsH,
H. Cumonus, O. KpoxuH, BHIE-IUPEKTOP
OUSIN npodeccop A. Cucaksn u ap. B nem
MIPUHSUIN  y4yacTHEe PYKOBOIMTEIN aMEpHKaH-
CKHUX ¥ POCCHICKNX HHCTUTYTOB M YHUBEPCHTE-
ToB. OOCyXIeHa IporpaMma COBMECTHOM
ACTUPAHTYPBI 110 PA3IMYHBIM HAIpaBICHUAM
HayK.

e HAYHHOE COTPY AN EC T B0

SCIENTIFIC COOPERATION

OUSAN-IEPH: corpyiHH4YeCTBO Pa3BHBAETCH

3 uronst B XKenese, B EBpomnelickoil opraHu3anuu siiepHbIX UCClie-
nosanuii (LIEPH) cocrosimack BecbMa HeoObIYHAsI TOPIKECTBEHHAS TIe-
pemonust — «lIpesentanns moayst Ne 65».

[ossnenue B LIEPH 3Toro 20-ToHHOT0 6-METPOBOTO «Teposi» O3HA-
MEHOBAJIO YCIEUIHOE BhIIToJHEeHHEe OObeIMHEHHBIM HHCTUTYTOM SIJIEp-
HBIX HcclneioBanui (JlyOHa) BayKHOTO MEXIyHapOIHOTO 00s13aTeIbCTBA
10 COOPYXKEHHIO 65 MoO00HBIX MOAYJIEH ISl KaJlopuMeTpa HOBOM (u-
3uueckolt yctanoBku ATLAS.

ATLAS co3zpnaercst yuensiMu EBponbl, AMepuky 1 A3uu AJ1s TOUC-
Ka ¥ MCCIIeIOBAaHUH HOBBIX YACTHII U SBJIICHHI, KOTOpbIe (prU3NKM Haje-
I0TCSL 3aPETUCTPUPOBATH B COYIAPEHUSX MPOTOHOB C MPOTOHAMH IIPH
CBEPXBBICOKHX SHEPTHSX, MPHOIIKAIONINXCS K DHEPIHN KOCMHYECKHUX
Jaydedl. OTH sHepruu OyayT JNOCTHTHYTHI Ha HOBOM YCKOpHUTEJIE Ya-
ctun — OonbiroM agponHom komtaiaepe (LHC), coopykaemoM ceii-
yac B LIEPH.

Kanopumerp — onmHa M3 caMbIX IVIaBHBIX YacTeil yCTaHOBKH
ATLAS. HoBble 4acTHIIBL, POKAECHHBIE B IPOTOH-IIPOTOHHBIX CTOJIKHO-
BEHMAX, «IOTHOAIOT» B BELIECTBE KAJIOPUMETPA, BBIJICIISS BCIO DHEP-
THIO B BHJIE BCHBIIICK CBETOBOTO M3JIydeHHUs. 110 WX MHTEHCHMBHOCTH
(DU3MKH HE TOJIBKO OMPEEIISIOT SHEPTHIO YACTHUII, HO M TI0{4aC CYJIST O
Tune ((POTOHBI, SICKTPOHBI, TPOTOHEI U T. 11.).

Reactions and acquainted themselves with the
scientific programmes and facilities of the Lab-
oratory.
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On 16-17 September an International
Russian—American Seminar dedicated to the
questions of the joint educational programmes
was held in Moscow. It was organized by the
American University in Moscow and the
Russian House (Washington, DC). University
President E. Lozansky, Directors of institutes
Academicians Yu. Osipian, G. Osipov,
A. Chubarian, N. Simonia, O. Krokhin, JINR
Vice-Director Professor A. Sissakian and other
leaders spoke at the seminar. The heads of
American and Russian institutes and universi-
ties took part in it. A programme of the joint
postgraduate courses in different fields of sci-
ence was discussed.

- __________________________________JKi

JINR-CERN: Cooperation is in Progress

On 3 July in Geneva at the European Centre of Nuclear Research
(CERN), an unusual ceremony took place — «The Presentation of Mod-
ule 65».

The arrival at CERN of this 20-ton, 6-metre «hero» marked the suc-
cessful accomplishment by the Joint Institute for Nuclear Research
(Dubna) of an important international task to construct 65 modules for
the calorimeter of the new facility ATLAS.

ATLAS is being developed by scientists from Europe, America and
Asia for the search and study of new particles and phenomena, which
can be registered by scientists in proton-proton collisions at superhigh
energies, close almost to those of space rays. These energies will be
attained at the new accelerator of particles — Large Hadron Collider
(LHC), which is under construction at CERN now.

The calorimeter is one of the main parts of ATLAS. New particles
produced in proton-proton collisions «diey» in the matter of the calorime-
ter and yield all the energy in light flashes. Physicists determine not only
the particle energy but also its type (photons, electrons, protons) accord-
ing to their intensity.

A large international community of scientists, engineers and work-
ers from JINR and CERN member-states took part in the work, namely,
from Belarus, Georgia, Italy, Russia, Romania, Slovakia, Czechia. Their
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Kenera (IlIBetitiapust), UtoIb.
TpaauLMOHHOE COTPYAHUYECTBO
HEPH-OUMU yeneuHo npopokaercs.

«Mbwi 6 LIEPH 6blcoko yenum Kaoyegyio poib
Jlybnul, komopyro ona ucpaem 6 npugiedeHuu
CBOUX DKCNEPMOB U Pecypcos, a MaKice 6
00beduHenul YCUnULl ee Cmpan-y4acmHuy no
svinonnenuto gascretiuux 3aoay 6 LHC»

(JI. Maitann)

Geneva (Switzerland), July.
Traditional CERN—-JINR cooperation
is in progress.

«We at CERN value highly the key role
played by Dubna in the attraction

of experts and resources, and in uniting

the efforts of its member-states to implement
most important tasks at LHC»

(L. Maiani)
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B BBITIOJTHEHUH 3TO TUTaHTCKOM pabOThI, a OHA 3aHsLIa
ITOYTH BOCEMBb JICT, Y4aCTBOBAJ KPYITHBIH HHTCPHAIIMOHAIb-
HBI{ KOJUICKTHB YYCHBIX, WH)XECHEPOB W paboymx w3
ctpan-ydactann OUSAN n LUEPH: Bemopyccun, I'py3un,
Wrtamnu, Poccun, Pymeianu, CrnoBakun, Yexun. Ux Tpyn
MaTepraIn30BalICcs B OOJIBIIOE 3pUMOE H3Jieline, codupae-
MO€ 13 65 MOJIYJICH, OCHOBY CYIIEPIIPEIIU3UOHHOTO (pr3mye-
CKOTO TIpHOOpa — «aJPOHHBIA KalopumeTp». Uurarenb
3HAKOM C TIapaJI0KCATEHOCTHIO SKCIICPUMEHTOB B MHKPOMHU-
pe, Kora Uit 0OHAPYKESHHS YaCTHI] CO3IAI0TCSI THTaHTCKUE
YCKOPUTEIN ¥ OTPOMHBIE 3KCIIEPUMEHTAIBHBIC YCTAHOBKU.
U Tem He MeHee: eciu cobpath B oy cronky Bce 300 000
LITYK sIIEPHBIX a0cOpOepoB (CTaNbHBIX MIACTHH, COCTABIIS-
FOIIUX «CKEJIET» MOAYJICH), TO MOIyYUTCS] KOJIOHHA BBICO-
ol 1,2 xM.

3HaYUMOCTh y4acTus creuuaiuctoB uz OUAN B stoit
paboTe XapakTepHu3yeTcs TeM, YTO OHU IPOMUIN IyTh OT
MIPOSKTHUPOBAHUS IO CO3TAaHUS M3ICNUS M TOCTaBKH €ro B
Keneny. B mae 1996 . 8 OUAN 611 coOpaH moIHOMAC-
MTa0HBIN IPOTOTHIT — T. H. HYJIEBOH MOIYNbY». JTOT MIPO-
TOTHUI TI0 Ka4e€CTBY M3TOTOBJIECHHUS MPEBOCXOAMUT BBICOKHE
TpeOOBaHUS K TOYHOCTH COOPKH, MOATOMY KOJLTaOOpaIlHst
ATLAS nosepuia coopyskeHue Bcex moayieit O0beqiuHeH-
HOMY WHCTHTYTY SACPHBIX HccienoBaHuil. KoMmoHEHTE
JUTA HAX M3roTaBiImuBaimchk B JlyOne, JlyOHume-Han-Barowm,
Kuyxe, Iuze, Ilpare u IIporBuno.

W3 mopynelt, KoTopble MMEIOT KIMHOBHIHYIO (OpMY,
HaJI0 COCTAaBUTh 3aMKHYTBHIH IMIMHAP. TOYHOCTH — IVIaB-
Hoe TpeboBanue coopku. [Ipumenenue coznannoi B OMSAN
Ja3epHON METONMKH KOHTPOJS TOYHOCTH (~ 50 MHUKpOH)
cOopku 6-MeTpoBBIX 20-TOHHBIX MOIYNEH CTamo0 HOBBIM
CJIOBOM B METPOJIOTHH.

PykoBomurenn — MEXAyHapoqHOH — Koyutabopaunu
ATLAS BBICOKO OLIEHHJIM YCIICHIHOE BBIMOJIHEHUE 0053a-
tenbeTB OMSU. «IIpe3enrtamus Moyt Ne 65» mokasana:
OOBEAVHEHHBI WHCTUTYT TBEPJO YACPKUBACT MO3UINU
OJTHOTO M3 MHUPOBBIX JIUJIEPOB B 00J1aCTH (PU3UKH CBEPXBbI-
COKHX DHEPTHii, a ero uccieaoBaTeabckas IporpaMma Heus-
MEHHO TPUBJIECKATEIbHA JUISI CAMBIX HIMPOKHX CIIOEB Me-
JKTyHapOJHOM HayYHOH 0OIECTBEHHOCTH.

7
0‘0

6 u 7 asrycra B OMSNM nHaxomaunach neneranus
LHEPH — nupekrop 1O HCCICAOBAaHUAM Mpodeccop
P. Kammop, pykoBogureis skcniepiaMenTa CMS npodeccop
M. Jlennia Herpa u NOMOILIHUK I€HEPAIbHOIO AUPEKTOpA
H. Kymns6epr.

6 aBrycra jeneranus Oblia NpUHATA TUpeKTOpoM MH-
ctutyTa akagemuxkoM B. I KajplmeBckum u Buile-aupex-
TopoM npodeccopom A. H. CucakstHOM.

Ha cnenyromuil neHb cocTosn0Ch 3aceJaHue COBMECT-
Horo Komwmrera mo corpymuudectBy LIEPH-OWSU, co-

efforts brought a facility compiled with 65 modules, the
base of the superprecision physical device — a «hadron
calorimeter». Readers are well acquainted with the paradox-
es of experiments in microworld, when huge accelerators
and facilities are developed to obtain particles. Neverthe-
less, if we collect all 300 000 nuclear absorbers (steel plates
which form the «skeleton» of the modules) into one pile, we
shall make a pillar 1.2 km high.

The importance of JINR specialists’ participation in
this work is characterized by the fact that they went through
the whole job, from the design stage to the construction of
the facility and its delivery to Geneva. In May, 1996, a
full-scale prototype was assembled, i. e., module «zeroy.
This prototype exceeded in quality the strict requirements of
manufacturing, and the ATLAS collaboration trusted the
whole task to be implemented at JINR. Some components
were manufactured in Dubna, Dubnica-upon-Vague, Kluz-
ca, Pisa, Prague and Protvino.

A closed cylinder had to be produced from the modules,
and the precision was the main requirement. The laser meth-
ods developed at JINR to control precision (~ 50 microns) in
the assembly of 6-metre, 20-ton modules became a novation
in metrology.

The ATLAS leaders highly estimated the successful im-
plementation of JINR’s work. The presentation of module
65 showed that the Joint Institute for Nuclear Research firm-
ly keeps the position of one of the leading centres in super-
high energy physics and its research programme attracts
widest ranges of international scientific community.

o,
£

On 6 and 7 August a delegation from CERN visited
JINR: Research Director Professor R. Cashmore, CMS pro-
ject leader Professor M. Della Negra and Assistant Director
N. Koulberg.

JINR Director Academician V. Kadyshevsky and
Vice-Director Professor A. Sissakian received the guests on
6 August.

The next day a meeting of the Joint Committee on
CERN-JINR cooperation was held, where R. Cashmore
and A. Sissakian were co-chairmen. Laboratories’ Directors
N. Russakovich and V. Kekelidze, LPP Deputy Director
I. Golutvin, Assistant Director P. Bogolyubov took part in
the meeting. CERN was represented by M. Della Negra and
N. Koulberg. Both sides discussed the status of joint efforts
at LHC.
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Kenesa (IlIBeiiniapus), HrONIb.
[IpencraBurenu AupeKUuil 1 pyKOBOJUTENN
npoekra or OUAN u HEPH — yuactHuku
Ipe3eHTanuu 65-ro MoyIIst aApOHHOIO
kajopumerpa ycraHoBku ATLAS

Geneva (Switzerland), July.

JINR Directorate representative and
spokespersons from JINR and CERN at the
presentation of module 65 for the hadron
calorimeter at ATLAS

Cnepa nanpaso: P. Jlsiitaep, I1. Hennu (LIEPH),
JIx. XyOya, A. Cucaxsa (OUSIN),

P. Kanmvop (LIEPH), }O. Bynaros (OUSIN),

M. Heccu (LIEPH)

Left to right: R. Leitner, P. Jenni (CERN),

J. Khubua, A. Sissakian (JINR),

R. Cashmore (CERN), Yu. Budagov (JINR),
M. Nessy (CERN)

P Rt e B8 |
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npeacenarensiMu - kotoporo  sBisitorest P Kommop
A. H. CucaxsH. B 3acenanun yq4acTBOBaIIM TaKkoKe JUPEKTO-
pa nmabdopatopuit H. A. Pycakosuu, B. JI. Kekenunze, 3ame-
ctutenp aupekropa JIOY U. A. TonyTBUH, HOMOIIHUK AH-
pexropa OUAU I1. H. Boroiro6oB; co croponsr [IEPH —
M. [emna Herpa u H. Kyns6epr. CTopoHBI 0OCYIHIN X0
BBINTOJTHEHHSI COBMECTHBIX PaldOT MO TOATOTOBKE AKCIEPH-
MeHTOB Ha LHC.

OCHOBHO# 1I€NBI0 BU3UTA JIeNieraliud ObUIO O3HAKO-
MHTBCS C XOZIOM PadoT, CBI3aHHBIX C CO3JaHUEM JIBYX KPYII-
Helmux ycranoBok 11t LHC — CMS u ATLAS. B nactos-
1Iee BpeMsi 3aKkaHuMBaeTcs nepsas asa — 6a30Boe CTpoU-
TENBCTBO, HACTYTIAET Cieayromas (asa.

l'octn nocernnu naboparopun OUSIN. B wactHOCTH, B
JI®Y um ObUIM MPOJEMOHCTPUPOBAHbI COOPKA MIOOHHBIX

KaMep M MCHBITaHUs TepBbIX 00pasmnoB. [IpencraBurenn
IEPH ocmoTpenu TONOJHUTENbHYIO JIMHUIO, Ha KOTOPOH
BBITOJIHSIOTCST OTPEEICHHBIE PabOTHl 10 CTPOUTEIHCTBY
CMS, 3areM O03HaKOMIUTUCh C paboTaMy TIO TIPOEKTY
ATLAS. OUSIU orBedaeT 3a OOJNBIION CETMEHT TPEKOBOTO
JIETEKTOpa, ¥ cevac MOYTH ITOJTHOCTHIO MOATOTOBJIECHBI 3J1e-
MeHTHl ausi Hero. Jlemerammst mocetmia JlaGopatopuio
SIIEPHBIX IPOOJIEM, TJie Takxke BexyTcsi pabotsl o ATLAS.

[MpencraButenun IIEPH ormernnu Oosbinod BKiaf
JlyGHBI B co3maHWMe SKCIEPUMEHTATBHOW Oa3bl A Tpex
(ATLAS, CMS, ALICE) u3 uerblpex HpOEKTOB, KOTOpPbIC
Oyayt ocymiectBisitbess Ha LHC. PaboThI BBIMOIHSAIOTCS B
CpOK ¥ Ha BBICOKOM ypoBHE. OVSIN akkyMynHupyeT yCcuius
MHOTHX CTpPaH, 3aMHTEPECOBAHHBIX B yUYaCTUU B ATUX IPO-
ekrax yepes JyOny.

Jly6Ha, 6 aBrycra. Busur 8 OUSIU neneramuu LIEPH B cocTaBe mupekTopa 1Mo UccieT0BaH MM
npogeccopa P. Kammopa, pykosoautens sxkcniepumenta CMS mpodeccopa M. [lemna Herpa
U TIOMOIITHHKA TeHepanbHoro aupekropa H. Kynpbepra. Ha caumke: BcTpeua B aupekunu MHCTHTYTA

Dubna, 6 August. CERN delegation at JINR, including CERN Research Director Professor R. Cashmore,
CMS spokespersons Professor M. Della Negra and General Director assistant N. Koulberg.

A meeting at the JINR Directorate

The main aim of the visit was to become acquainted
with the activities on the development of two large facilities
for the hadron collider — CMS and ATLAS. At present, the
first stage of the basic construction is coming to an end, and
a new stage starts.

The guests visited the JINR Laboratories. In particular,
they were demonstrated the process of assembly of muon
chambers at the Laboratory of Particle Physics and tests of
first samples. The CERN representatives inspected an addi-
tional line, which is used for the CMS construction, then
they studied the work on ATLAS. JINR is responsible for a

large part of the track detector; almost all elements are ready
for it now. The CERN delegation also visited the Dzhelepov
Laboratory of Nuclear Problems, where work on ATLAS is
being done.

The guests marked the large contribution made by Dub-
na to the development of the experimental base of three
(ATLAS, CMS, ALICE) out of four projects to be imple-
mented at LHC. The work is accomplished in time and at
high quality. JINR accumulates efforts of many countries in-
terested in the participation of these projects through Dubna.
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IMocon Apmennu B OUSAN

3 cents6pst OUSU nocernn Upesseryaiinslii u [TosHo-
mouHbIi [Tocon Apmennu B Poccun A. b. Cmbatsn. Ero co-
npoBoxaanyu nomomHuk I A. Casnss, Ha4aaIbHUK MPOTO-
xosbHOro otena A. A. KapanersH, a Takxe NpeJcTaBUTe-
JIM CpeJICTB MaccoBoit nHGopman Apmennu. [octu Obln
NpuHATH B qupekuuu Mucturyra. Ha Betpeue ot OMAN
npucytcTBoBanu: gupexkrop Wucruryra B. I Kaapimes-
ckull, Bune-nupekropa A. H. Cucaksan, L. Beutos, mias-
HBIN yueHbli cexpeTapb B. M. JKaOuukuii, rimaBHbII HHKe-
uwep U. H. Memkos, nupekrop JlabopaTopuu siiepHBIX pe-
akiuid M. I. Utkuc, Hayunsiil pykoBoauTess Jlaboparopun
sinepHbIx peakuuit FO. 1. OranecsH.

Hupexrop OUAU akanemux B. I'. Kagsimesckuii pac-
CKa3aJl ToCTSIM O MEXJYyHapOIHOM CTaTyce M KOHTaKTax
OUSAU ¢ apyrumu cTpaHamu, o cTpykrype WHcTuTyTa M
BaXXHEHIIIMX UCCIIEI0BAaHUIX, KOTOPBIE 3€Ch BEAYTCSL.

Bune-nupexkrop A. H. Cucaxsn mnpencraBus Apme-
HUIO KaK CTpaHy-y4acTHHUILY, KOTopasi TPaJUuLIOHHO CBs3a-
Ha ¢ (u3nuecKoi Haykoi. CeroHsl OCHOBHBIMHU ITapTHEpa-
Mu OUSN co ctopons! ApmeHuu sBisitotcst EpeBaHckoit
rocyHusepcuret, EpeBanckuii puznueckuii uncturyt, Epe-
Banckuid HUM onrtuko-dusnueckux n3MepeHui, a Takxe
PSA IPOMBIIITIEHHBIX NPEIIPUATHI.

Heneranus moceruina JlabopaTopuro sIEpHBIX peak-
nuit uM. I. H. ®neposa, mo3HakoMuIach ¢ y4€HbIMHU U ClIie-
nuainicraMu ApMmenun, paboraroumu B OV

Armenian Ambassador at JINR

On 3 September, Extraordinary and Plenipoteniary of
Armenia in Russia A. Smbatian visited JINR. He was ac-
companied by an assistant G. Sayadian, chief of the protocol
department A. Karapetian and representatives of mass me-
dia of Armenia. The guests were received by the JINR Di-
rectorate. On the JINR side were present JINR Director
V. Kadyshevsky, JINR Vice-Directors A. Sissakian and
Ts. Vylov, Chief Scientific Secretary V. Zhabitsky, Chief
Engineer 1. Meshkov, Director of the Flerov Laboratory of
Nuclear Reactions M. Itkis and Scientific Leader of the
Laboratory Yu. Oganessian.

JINR Director Academician V. Kadyshevsky talked to
the guests about the international status and contacts of
JINR with other countries, about JINR structure and most
important research conducted here.

JINR Vice-Director A. Sissakian introduced Armenia
as a member-state which is traditionally involved in physics
research. Today the main JINR partners in Armenia are
Yerevan State University, the Yerevan Institute of Physics,
the Yerevan Scientific Research Institute of Optics Mea-
surements and a number of industrial enterprises.

The delegation visited the Flerov Laboratory of Nu-
clear Reactions and met with scientists and specialists from
Armenia working at JINR.

Jy6Ha, 3 centsiops. Busur 8 OMSN Upespbruaiinoro

u [Tomromounoro [Tocna Apmennn B Poccun A. b. CmbarsiHa.
Bcetpewa ¢ mociiom (Bropoii cripaBa) B JlabopaTopun siiepHEIX
peakuuii um. I. H. ®neposa

Dubna, 3 September. Extraordinary and Plenipoteniary of
Armenia in Russia A. Smbatian (second on the right) visits JINR.
A meeting at the Flerov Laboratory of Nuclear Reactions
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Bcerpeun B MosigaBuu

C 11 mo 13 centsa6ps mupextop OMAUN axamemux
B. I'' KagpiueBckuii 1 MOMOIIHUK AUPEKTOPA IO SKOHOMHU-
YeCKUM 1 (PHHAHCOBEIM Bompocam B. B. Karpaces nmo0OriBa-
JIM ¢ KPaTKOCPOUYHBIM BU3UTOM B MoONIaBuH.

C 1992 1. MongaBusi SIBIS€TCS CTPaHON-yJacTHHLICH
OO0BeTMHEHHOTO HHCTUTYTA SIIEPHBIX WCCIICAOBAHUH, yUe-
HbIe pecnyOnuKu ycnemHo cotpyagaudarot ¢ OSSN, yya-
CTBYIOT B KPYITHBIX MEXIYHAPOAHBIX IPOTrpaMMax Mo Mmpo-
6nemam sinepHOl (pusnku. OCHOBHBIMH yYaCTHHUKAMH CO-
TPYAHUYECTBA SIBISIFOTCS MHCTUTYT NpPUKIAIHONW (U3UKU
Axanemnn Hayk Monnasun, KummmaeBckuii rocymapcTBeH-
HbII YHUBEPCUTET, TeXHUYECKUI YHUBEPCUTET.

12 cenrsiopst B. I. Kagpiuesckuii nmpoBen ceMuHap B
WHcrutyte npukiaaHol GU3MKH, Ha KOTOPOM pacckasall o
MOCJEeTHUX HAyYHBIX pe3yJbTaTax v BKJIaJe B HUX MOJIaB-
CKUX yUYCHBIX.

Cocrosutuck neperoBopsl aeneranuun OUSAN ¢ npesu-
JIeHToM Akajgemuu Hayk MonnaBun akageMukoM A. AH-
JpUeIIeM U TIpencenaTenieM Briciiero corera mo Hayke U
TexHoJormIeckomy pasputuio Monnasuu (BCHTP) A. Po-
tapy. B xome oOMeHa MHCHHAMHU 00€ CTOPOHBI TOTBEPAMITH
B3aMMHYIO 3aMHTEPECOBAHHOCTH B JajbHEHIIEM Hayd-
HO-TEXHUYECKOM COTPYIHHYECTBE B OONACTH TeopeTHUe-
CKOH (PM3MKU U HHPOPMAITMOHHBIX TEXHOJIOTHH, a TaKXKe B
00JTacTH TPUKIATHBIX HCCICAOBAHHUN, MPEICTaBISIOIINX
HWHTEpEC TSI SKOHOMUKH MomiaBuu.

B ToT e neHs cocTosnach BeTpeda aeneramun OSSN,
pykoBoncTBa Akagemun Hayk Monmasuu u BCHTP ¢ nep-
BBIM 3aMECTHUTENIEM IIpemMbep-MuHucTpa Monaasuu B. Ho-
BOM, Ha KOTOPO# Takke 00CYKIaICs BOIIPOC O PaCIIUPEHUH
corpyaandectBa Monmasuu ¢ OUSN. B o6cyxaennn npu-
HUMAld y4yacThe 3aMECTHTeNb MHHHUCTpAa JKOHOMHKH
B. AdanacreB n HayaJIbHUK YIIPABICHUS KaHICIAPUHN TIpa-
BurenncTBa M. [laceunuxk.

OUSIUN-Unaus:
HOBBI IAT K COIVIAIIEHHUIO

27 centsopss OMSN ¢ opunmanbHBIM BH3UTOM TIOCE-
THIIA Jeneranus ydeHbix Magun. Jleneranuio BO3MIaBIsLI
nokrop JI. /1. bxaBankap, JUPEKTOp LEHTpa IEPEIOBBIX
TexHoJIOTHH JlermapTaMeHTa aTOMHON SHEPIHH, €0 COIPO-
Boxknanu jpokrop II. Carbsimypru u pokrop B. Caxuu
(ATomHBIN HccienoBarenbekuid eHTp uM. X. babda, Mywm-
Oeit), apyrue ounmanbHbIe KA. YIIeHBI AeIeraun noce-
i JIHO, JIAP, JIBD, nocne 4yero BCTPETUIIUCH C PYKO-
BozactBoM MucTutyTa. Co ctoponst OUSN Bo Betpeue npu-
HuManu ydactue gupekrop OUAU B. I Kanpiuesckuid,
uue-aupekrop A. H. CucaksH, riaBHbIA y4eHBIH cekpe-

Meetings in Moldova

From 11 to 13 September, JINR Director Academician
V. Kadyshevsky and Assistant Director on Economic and
Finance Issues V. Katrasev visited Moldova.

Moldova has been a JINR Member-State since 1992.
The scientists from this Republic cooperate with JINR suc-
cessfully and take part in large international projects in nu-
clear physics.

Big partners are the Institute of Applied Physics of the
Moldovan Academy of Sciences, Chisinau State University
and Technical University.

On 12 September, V. Kadyshevsky held a seminar at
the Institute of Applied Physics, where he spoke about the
latest scientific results and the contribution of the Moldovan
scientists to them.

The JINR delegation had negotiations with President of
the Academy of Sciences of Moldova Academician A. An-
driesh and Chairman of the Higher Council on Science and
Technological Development of Moldova (HCSTD) A. Ro-
taru. In the exchange of opinions the sides confirmed mutual
interests in further scientific and technical cooperation
in theoretical physics and information techniques, together
with applied research important to the economy of
Moldova.

The same day, the JINR delegation met with the leaders
of the Moldovan Academy of Sciences, HCSTD, First
Deputy of the Moldovan Prime-Minister V. lov and dis-
cussed the question of widening Moldova—JINR coopera-
tion. Deputy Minister of Economy V. Afanasiev and Chief
of the Government Administration Department I. Pasechnik
took part in the discussions.

JINR-India:
a New Step Towards Agreement

A delegation of scientists from India visited JINR on 27
September. It was headed by Dr D. Bhavalkar, the Director
of the Advanced Technology Centre of the Atomic Energy
Department. He was accompanied by Dr P. Satiamurti and
Dr V. Sahni (H. Bhabha Atomic Research Centre, Mumbei)
and other official people. The delegation visited FLNP,
FLNR, VBLHE and met with the Institute leaders. JINR
was represented by JINR Director V. Kadyshevsky, JINR
Vice-Director A. Sissakian, Chief Scientific Secretary
V. Zhabitsky, Assistant Director on International Ties P. Bo-
golyubov, VBLHE Deputy Director A.Kovalenko and
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taps B. M. XXaOulikuii, TOMOIIHUK TUPEKTOpa
1o MexayHapoaHbIM cBsi3sim [1. H. Boronto0os,
3aMmectuTens aupekropa JIBD A. JI. Kopanen-
Ko, 3amecturenb nupektopa JISIT E. M. Cripe-
CHH.

B xome Bcrpeun 0OCYXIanHCh TEXHUYE-
CKHE BOIMPOCHI CONIAIICHHUS 00 aCCOIMMPOBAH-
HoM uneHnctse Uagnn 8 OUSIN.

Toctu n3 UHuauu oTMeTwiIy, 4To Hay4YHbIE
KOHTaKTBI MEXIy yUeHBIMH u3 JlemaprameHTa
aTOMHOW sHeprun MHAMM M UX KoJuleraMu B
OUU B pa3HBIX 00NIACTAX (PU3UKHU Pa3BHBAIOT-
cst okoso 40 net. Manniickue yaeHsie ObUH OB
3aMHTEPECOBAHBI B JAILHEHIIIEM Pa3BUTHHU CO-
TPYOHHYECTBA, B TOM YHCJIC B YIACTHH B YKCIIC-
pUMEHTaX IO MOWCKY CBEPXTSDKEINBIX AIICMEH-
TOB, B (pyHIAMCHTAJIbHBIX HCCIICIOBAHHUAX B
pasHbIX obnacTsax Ha peakrope MBP-2, a Taioke
B COTPYIHHYECTBE B 00JACTH KOHCTPYHPOBa-
HUS U CTPOUTEIBCTBA YCKOPHTENIS M B pa3pa-
00TKe y3J10B HEUTPOHHOTO MCTOYHHKA, CTPOU-
TEJNBCTBO KOTOPOTO IUTaHUpyeTcs B HIUH.

e Y HHOE COTPYOHNMECTEO ey KOHOEPEHLIVIN. COBE LA
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C 11 TIO 18 UIOJIS B Jlaboparopuu TeopeTHuecKoil (U3MKH
um. H. H. borosro6oBa B TpeTHii pa3 mpoXO0IHI0 MEXKTyHapOIHOE pado-
yee coBenianue «Keanmosas zpagumanus u cynepcmpynut». B ero pa-
00Te NPHUHSUIIN Y4acTHEe OKOJIO 65 yueHbIX M3 Hay4YHbIX LIEHTPOB bpasu-
1y, Benukobpurtanuu, ['epmanuu, Utanuu, Kanagsl, Mekcukw, [Tonb-
mu, Poccum (Mocksa, Kazanb, Kpacunomap, IlerposzaBoack, Tomck,
Yeboxcapnl), Pymbinun, Yipaunsl (Kues, XapbkoB), @panunu, Yniy,
TOAP u FOrocnaBuu, B Tom umciie 25 yenopek uz OMSIN. Coemanue
npoBouiock npu ¢punancoroi noguepxke FOHECKO, POOU, a tak-
ke mporpamMm «I eiizen6epr—Jlannay», «baoxunnes—Borpy6a» u «bo-
roo6oB—HHpeTb 1.

Hayunast mporpaMma coBerianust BKJIto4aia 00CyxJIeHHue psijia re-
PEIOBBIX HANpPAaBJICHUI COBPEMEHHON TEOPETHYECKON (PU3NKU: TEOPHU
CYNEpCTPYH M CyNeprpaBUTaLUK, UX CTAOWIIBHBIX BAKYyMOB C JIe-CHT-
TEPOBCKOI CUMMETpUEH, CBSI3aHHBIX C HUIMU HOBBIX KOCMOJIOTHUECKUX
MojeNell U pelleHui TUIa YepHbBIX JbIp, MHTEIPUPYEMBIX Mopeiel
KBaHTOBOH (Cynep) rpaBUTALIUH, & TAK)KE JOMOJIHUTEIBHBIX Pa3MepHO-
cTeil 1 OpaH B COOTBETCTBYIOIINX KOMMYTaTHBHBIX U HEKOMMYTATHB-
HBIX TEOPUSIX MOJSL.

Ha coBentanun ObUIO 3aciyInaHo 0koj0 50 9acoBBIX M MOJTydYaco-
BBIX JIOKJIQJI0B, TOCBSILEHHBIX COBPEMEHHBIM JOCTH)KEHUAM B YKa3aH-
HBIX BBIIIIE HampaBieHusAX. YacTb JOKIAI0B, O CyTH, SIBISUIACh BBOJ-
HBIMHU JEKIHUAMU K HEKOTOPBIM M3 3TUX JUHAMUYHO Pa3BHBAIOLIMXCS
HalpaBJIeHUH, YTO ObIJIO MHTEPECHO KAK JUUISI aKTUBHO PA0OTAIOMINX HC-

DLNP Deputy Director E. Syresin. During the
meeting, technical aspects of the agreement on
the associate membership of India at JINR were
discussed.

The Indian guests stressed that the scientif-
ic contacts between scientists from the Atomic
Energy Department of India and their col-
leagues from JINR had been developing for
about 40 years. Indian researchers would be in-
terested in further developing the cooperation;
in particular, they would like to take part in su-
perheavy elements’ search experiments, in fun-
damental research at the IBR-2 reactor and in
design and construction of an accelerator and
parts of a neutron source, which is planned to be
produced in India.

__________________________________JP¥

The International Workshop on Quantum Gravity and Super-
strings was held at the Bogoliubov Laboratory of Theoretical Physics
from 11 to 18 July. It gathered about 65 scientists from Brazil, Great
Britain, Germany, Italy, Canada, Mexico, Poland, Russia (Moscow,
Kazan, Krasnodar, Petrozavodsk, Tomsk, Cheboksary), Romania,
Ukraine (Kiev, Kharkov), France, Chile, the South African Republic and
Yugoslavia. Also 25 scientists from JINR took part in the Workshop.
The financial support of the Workshop was received from UNESCO, the
Russian Foundation for Basic Research, as well as from the Heisen-
berg—Landau, Blokhintsev—Votruba and Bogoliubov—Infeld pro-
grammes.

The scientific programme covered a number of advanced topics of
modern theoretical physics: superstring theory and supergravity; finding
stable de Sitter vacua in these theories; new cosmological and black hole
models; integrable models of quantum (super) gravity; studying theories
with extra dimensions and branes; commutative and noncommutative
field theories.

The programme was based on around 50 one-hour and half-an-hour
talks devoted to new results in the above mentioned directions. Part of
talks, in fact, was in the form of introductory lectures to some of those
rapidly developing research areas. This was certainly interesting both
for people actively working in the field and for young scientists whose
scientific activity has just begun.
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CHeHOBaTeJIeﬁ, TaK U IJId MOJIOABIX YYCHBIX, TOJIBKO Ha4YH-
HarOIKUX CBOXO HAYYHYIO ACATCIbHOCTD.

[IpumMedaTenbHONH OCOOCHHOCTHIO COBCHIAHHS OBLIO
AKTHUBHOE y4acTHE B HEM TAJTaHTIUBON MOJIOJICKH — aCITH-
panToB u3 Poccuu u I'epManuy, 4To MpOJOKUIIO U 3aKpe-
MU0 TPAJUIINH, 3aJI0KEHHBIC B IEPBBIX JBYX COBEUIAHUAX
9TOM cepur. HakomIeHHBIN MOMOXKHUTEIBHBIA OMBIT MOJKET
OBITh MCIIOJNIB30BaH M B OyIyIIEM IPHU OpraHu3aliy [IKOJ
JUIS CTYACHTOB U aCIHPAHTOB B PaMKax HOBOM, HHTETPUPO-
BaHHOW B Hay4HyI0 CTpyKTypy JlaGoparopum Teoperuye-
cKoil pusnkn MexayHapoaHoit 1lkonbl coBpeMeHHOIt Teo-
peTndeckoil PU3MKHM ISl aCIUPAHTOB U CTYJCHTOB, KOTOpas
OyneT (YHKIIMOHUPOBATh HAYMHAsI CO CJEIYIOIIEro Toja.

Bce 310 M03BOJISIeT HAZESTHCS, YTO XOPOIIO 3aPEKOMEH I0-
BaBIIIee CeOsT COBMECTHOE IPOBEICHIE PA0O0OUYHNX COBCIAHHIA
M IIKOJT JIJISI MOJIOZIBIX YYEHBIX IO IIEPEIOBBIM HAIIPABJICHHU-
sIM COBPEMECHHOM TEOPETHUYCCKON (PH3UKU CTAHET PEryIsip-
HBIM U TEM CaMbIM 3aKPEIUT BEAYIIYIO POJIb J1ab0opaTopuu
HE TOJBKO B UCCIIEOBAHMSX, HO U B BOCITUTAHHH MOJIOIBIX
TEOPETHKOB.

A. T @Qununnos, A. C. Copun

C 21 urons no 10 aBrycra B Jlaboparopuun Teopernye-
ckoit ¢pusuku uM. H. H. Boromo6oBa npoxoania MexryHa-
ponuas netHss mkona DAAD «Keanmosas cmamucmuxa

JlyGHa, 11 urons. Y4aCTHUKH MEXIyHAPOIHOTO pabodYero COBELIaHUs 0 KBAHTOBO! IPABUTALINK U CYyHEpPCTPyHAM

’- ‘.'l ]
3 '\—._\LL
AL

Dubna, 11 July. Participants of the International Workshop On Quantum Gravitaty and Superstrings

Talented young participants — graduate students from
Russia and Germany — are a feature of the Workshop which
became a tradition started at the first two Workshops of this
kind. The accumulated positive experience can also be used
in future in organizing schools for students in the framework
of the new International School of Modern Theoretical
Physics, which was incorporated in the structure of the Bo-
goliubov Laboratory and will start operating next year. This
gives a reason to hope that successful joining of workshops
and schools devoted to advanced trends in modern theoreti-

cal physics will become regular in future and, thus, strength-
en a leading position of the Laboratory, in addition to
research areas, as an educating centre of young theoreti-
cians.

A. Filippov, A. Sorin

On 21 July — 10 August, the DAAD summer school
«Quantum Statistics of Many-Particle Systems» was held
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MHO20UACMUYHBIX CUCHEeMy. ITO BTOPas IIKONA, OPraHu-
3oBaHHas B JlyOHe nipu nojzep:kke MunucrepcTsa o0paso-
BaHMsI, HAYKHU U TexHosorui ['epmanuu u Hemenkoro komu-
TeTa HaydyHBIX 00MeHOB (DAAD) B pamkax mporpaMMel
DAAD «PacmpocTpaneHre HEMEIIKOTO OTIBITa 00yUeHHS.
B meit yuactBoBanu 43 crynenta u3 9 ctpan — 18 u3 Poc-
cuu, 15 u3 I'epmannn, a Takxe u3 Erunra, Apmenuu, Sno-
Huu, Kopen, Benrpun, benopyccun, [Tonpmm. Jleknuu uu-
TaJld U3BeCTHbIE yueHble u3 ['epmanuu, Poccuu, Anonuu,
Wramuu, Apmennn, CIIIA, Ykpaunsl u @paHiuu.

B sTOM rogy 3aMeTHO yBENIWYHMIIOCH KOJHMYECTBO CTY-
JICHTOB W acmupaHToB u3 ObBIuX pecrnyomuk CCCP wu
ctpan-Hey4yacTHUL] OMSU, pacumpuncs Kpyr npenoaasa-

Jy6na, 21 nronst — 10 aBrycra.
IlIxoma DAAD «KBaHTOBast CTaTUCTHKA
MHOTOYaCTUYHBIX CUCTEM»

Dubna, 21 July — 10 August.
DAAD school «Quantum Statistics
of Many-Particle Systems»

in Dubna. It was the second school supported by the
Federal Ministry for Education, Research and Technolo-
gies and Deutcher Akademischer Austauschdienst
(DAAD) in the framework of the DAAD programme
«Export of German Academic Training». Forty-three
students from nine countries, including 18 from Russia
and 15 from Germany, as well as from Armenia, Be-
larus, Egypt, Hungary, Japan, Korea, and Poland took
part in the school. Lecturers of the school were famous
scientists from Armenia, Germany, France, Italy, Japan,
Russia, Ukraine, and the USA.

This year, the number of students and postgraduates
from the former Soviet Union’s republics and JINR
non-Member States as well as the number of lecturers
from JINR non-Member States were increased apprecia-
bly. The programme was more interesting and wider this
year and included lectures on quantum fields at finite
temperature and density; Green functions in equilibrium
and nonequilibrium thermodynamics; density functional
theory; bound states and clusters; phase transitions in
heavy-ion collisions; Monte-Carlo simulations of

Tenel u3 crpan-HeydacTHul OMSIN. Temaruka 3Toro romga
ObLTa 00JICe MIMPOKOW ¥ MHTEPECHOW M BKIFOYAIA JICKIHH
110 KBAHTOBOM TEOpUHM TOJIsI PU KOHEYHOM TeMIiepaType U
IUIOTHOCTH, QyHKUMSIM [prHA B PaBHOBECHOM M HEpaBHO-
BECHOI TepMoaMHAMUKe, MeTony (YHKIMOHAJa IJIOTHO-
CTH, CBSI3aHHBIM COCTOSIHUSIM M KJIacTepam, (a3oBbIM Iiepe-
X0JlaM B CTOJIKHOBEHHSX TSXKEIBIX MOHOB, MonTe-Kapio
MOJICTTUPOBAHNIO KYJIOHOBCKHX CHCTEM, TNIOTHON MaTepHH
B KOMIIAKTHBIX 3BE37aX U CBEPXHOBHIX. OpraHuU3aToOpHI
LIKOJIBI YBEIMYMINA KOJMYECTBO YUEOHBIX YAaCOB — IIKOJIA
JUIMIIACh TPU HEJeNU, U OOJbliIe BpEMEHH ObLIO OTBEJCHO
Ha CBOOOIHBIE JIMCKYCCHH, KYJIBTYPHYIO IPOrpaMMy, 3Ha-
KOMCTBO C Pab0TO# 6a30BBIX YCTAHOBOK M HAYYHBIX KOJJICK-
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tuBoB OUSIN. JlocTHrHyTa JOTOBOPEHHOCTH C W3/ATelb-
ctBoM «IIInpuHrep» 0 BBIITYCKE TPYAOB LIKOJIBI.

MunnnariBa NpoBeAEHHs TaKUX JICTHUX HIKoJ B JlyOHe
nucxoaut ot npodeccopor Yuusepcurera B Poctoke (I'ep-
ManHust). OuepenHas, TPEThs MIKOJIA B paMKaX 3TOHW Ipo-
rpammbl poiinet aerom 2003 1. B [IyOHE 1o TemaTuke of-
HOM 13 OypHO pa3BHuBaromuxcs oonacteit Hayku « Tpaduk u
SKOHOM(DU3HKAY.

HoBas ¢pu3uka y noasipHoro kpyra

BricTpo pasBuBaromasicst Gpu3uKa dMEMEHTAPHBIX Ya-
CTHII Bce OOJIbINE BBI3BIBACT K JKU3HU HOBBIC HEOOJBIINE
CIeLUaIM3UPOBaHHbIE KOH(EPEHIMH, HAlpaBICHHbIC Ha
o0cyxieHre HanOoJee aKTyalIbHBIX U COBPEMEHHBIX IPO-
Os1eM (Gu3MKK YacTul. B psay Takoro poma MexIyHapos-
HBIX KOH(epeHIUi y)ke He MEePBbIi o JOCTOHHOE MECTO
oTBOANTCS TakuM KoH(pepeHuusm, kak NANP (B [lyOue),
BEYOND (B I'epmanun) u T. 1., ITIaBHBIM 0OBEKTOM 00CY-
JKICHUS Ha KOTOPBIX SIBIISICTCS TaK Ha3bIBaeMas HOBas (u-
3UKa, WM (PU3MKa 32 paMKaMH CTaHAapTHOW monenu. He-
JIMIIIHE CKa3aTh, 4TO 5-s1 KoH(pepeHuus u3 cepun NANP
(Non-Accelerator New Physics) B 2003 r. npoiizer B Jlyone
u Oyner mocBsmeHa 90-meTuro co THSA poxaeHus bpyHo
ITonTexopgo.

B nauane wrons 2002 r. B ¢urckom ropoxe Oyiy,
PAcIIONI0KEHHOM B HEIOCPEJICTBEHHOM OJIM30CTH OT CeBep-
HOTO TMOJSIPHOTO Kpyra, Ipoluia TPeThsi KoH(epeHIHs
1o BomnpocaMm (pU3MKM 332 paMKaMH CTaHAApPTHON Mojen
(BEYOND’02).

TpanuimonHo Hay4YHAs mporpaMma koHpepennuii BE-
YOND oxBarbiBaeT NOUYTH BCe Hanbosiee aKTyalbHbIE BO-
[IPOCHI COBPEMEHHOM (DU3UKH YacTHIl. UTO HEYIIMBUTEILHO,
ITOCKOJIBKY TIPAKTHYECKU BCE ITH BOMPOCH TECHO CBA3AHBI
IpyT ¢ apyrom. Ha 3Toif koH(pepeHInH TIIaBHBIN yIIOp B TEO-
peTHYEeCcKOM IUTaHe OBII cAeNaH Ha HOBBIC HAINPABJICHUS B
00JIaCTH PACIIMPEHUs] CTAHAAPTHON MOJENH Kak M0 IyTH
BEJIMKOTO 00BEANHEHUS M CyIIEPCUMMETPHH, TaK U B HAIIpa-
BJICHUHU TEOPHH C JOMOITHUTEIEHBIMU Pa3MEPHOCTIMH. DTH
BOTIPOCHI 0OCYXJaJINCh B BRICTYIUICHUAX H. MaBpomaroca
(Okcopa u LIEPH), II. Hara (Bocron), D.Ma (Pusep-
caiin), M. Aaronnanuca (IIEPH) u np. ®enomeHomornye-
CKHE aCIeKThl COBPEMEHHBIX M-Teopuii ¥ (yHIaMEHTAIb-
HBIX CHMMETpHUH paccMaTpuBaiInCh B nokmanax A. dapa-
mxu  (Munnecora), M. Ilsetnu  (IleHcmibBanus),
M. Kupbax (3akarekac, Mekcuka), 0. Kambimkosa
(Kuokcsuin), M. Moputsl (Tokuo) u ap. HeoObrdHas KoH-
LENIH MACCUBHBIX MAaHOPaHOBCKHX YaCTHUI] OBLIA TIPEII0-
KeHa B BBICTyIuIeHHH J. AxiryBanus (3akarekac, Mekcu-
ka). beutn mpencTaBieHB! HOBBIE PE3YIBTATHI IOMCKa 0030-
HOB XHWITCA, CyePCUMMETPUIHBIX YACTHUII, HAPYIICHHUS TaK

Coulomb systems; dense matter in compact stars and super-
The Organizing Committee increased the
school-hours (the school continued three weeks) and al-
lowed more time for free discussions, cultural programme,
visits to the JINR facilities and research divisions. The
School Proceedings will be published by the Springer-Ver-
lag Publishing House.

nova.

Such summer schools to be held in Dubna were initiat-
ed by professors of the Rostock University. Next school
within this programme, to be held in Dubna in the summer
of 2003, will be on the rapidly developing subject «Econo-
physics and Traffic».

New Physics at the North Pole

New time in quickly developing particle physics re-
quires new types of conferences, which are specialized in
and directed at modern problems in particle physics. Among
such international conferences are NANP (Non-Accelerator

New Physics) (JINR), BEYOND (Germany) and other con-
ferences where the main topic of discussion is the so-called
new physics or physics beyond the Standard Model. The
V NANP conference in 2003 will be held in Dubna and will
be dedicated to the 90th anniversary of Bruno Pontecorvo.

The III conference on particle physics beyond the Stan-
dard Model (BEYOND ’02) was held on 2—7 June 2002 in
the Finnish town of Oulu at the North Pole.

Traditionally, the scientific programme of BEYOND
conferences covers almost all topics of modern particle
physics. At the present conference the main emphasis was
laid mostly on new theoretical developments in the field of
the extension of the Standard Model by means of grand uni-
fied and SUSY theories and extra dimensions.

All these subjects were discussed in talks of N. Mavro-
matos (Oxford and CERN), P. Nath (Boston), E. Ma (River-
side), A. Pilaftsis (Manchester), B.Bajc (Lublijana),
H. Bech-Nielsen (DESY), I. Antoniadis (CERN) and oth-
ers. M-theory and fundamental symmetries were considered
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Ha3bIBaeMoOi R-4eTHOCTH, TeNTOKBApKOB U BO30YKICHHBIX
cocrosituii pepmuonoB Ha kosutaitnepax LEP u HERA.

Ha mro6oii koH(bepeHIun, 06cy ) aaomei BONpoCH HO-
BBIX SIBICHUH B (PM3UKE YACTHUI], MHTPUTYIOIIAs IpodiemMa
HEBUIMMOI, UJIM TEMHOM, MaTepuu Bo BceeneHHoM 3aHnMa-
€T OJJHO W3 LEHTPATBHBIX MECT. DTO U MOHITHO, TIOCKOJIBKY
JUIA ee pa3yMHOTO OOBSCHEHHS HEOOXOAMMO TPHUBICKATH
TaK{e YaCTHUIIBI, KOTOPBIM HE yaeTcs HallTH MeCTa B paM-
Kax cranfgapTHoi Mojaenu. C TOUKH 3peHHsI TEOPUH TPpooIIe-
Ma TeMHOU Marepuu obcykaanack B gokianax J{. Hanomo-
nmoyca u P. ApaoButra (Texac), B. benmsxosa (lyOna) u
P. Buonee (Keiinrayn). Vxe momydeHHbIE pe3yabTaThl H
TIEPCIIEKTUBHI TOUCKA YaCTUI] TEMHOM MaTepPHH C TIOMOIIIBIO
CIUHTHIISIIMOHHBIX (9kcniepuMeHT DAMA) u repmanue-
BBIX JETEKTOPOB Oosbmioro oobema (mpoektsl GENIUS)
onim paccmotpensl P. bepuabeii (Pum) n 1. Kpusormen-
noit (T'etinensOepr u Hwkuuit HoBropon). Ceronus (u, mo-
KaITy#, B OmroKaiie pa3syMHOM MePCIIEKTUBE) TOINBKO ITH
JIBa DKCIIEPUMEHTA (32 cUeT OOJBIION MacChl IETEKTOpa) B
COCTOSIHUH JICHCTBUTENFHO OOHAPYKUTH YAaCTHIIBI TEMHOM
Marepuu ImyTeM HadIroaeH s P PeKTa rooBoN MOLYIIS N
U3MEPSIEMOT0 CUTHAJIA OT B3aUMOJICHCTBUS YaCTUL] TEMHOU
MaTepuu ¢ BemecTBoM Jetektopa. Kommabopanus DAMA
Ha MPOTHKCHNHU y’KEe HECKOJIBKUX JIET YTBEPKIAET, 4TO Ta-
kol 3(p(heKT OHa BUJUT U JIaeT OLIEHKY MacChl YaCTHUI[ TEM-
Houi mMarepun npumMepHo 50 I9B/c. K coxarnenuto, npyrue

TOHKHE YKCTIEPUMEHTBI, C KpaifHe TOPOTOCTOSIIUMH U TE€X-
HUYECKU OY€Hb MPUXOTIMBBIMU JIETEKTOPaMH (HaIIpumep, ¢
KPUOTEHHBIMH TEPMaHUEBBIMH JIETEKTOPAMHU C OJHOBpE-
MEHHBIM Chb€MOM MOHU3AIMOHHOTO U TETIJIOBOTO WJIH CBETO-
BOTO CHTHaJa), TO-BUIUMOMY, HEe OYJyT B COCTOSIHUH 3ape-
TUCTPUPOBATH MOYJISIITUOHHBIN CUTHAJ U3-3a CITUIIIKOM Ma-
JIOW MacChl JETEKTUPYIOIETo BEIIeCTRA.

CoBpemMeHHBIE acTpO(hU3MUECKHEe METOIbI HaOIIo/Ie-
HUSI JIOCTUIIIH CTOJIb BEICOKOW TOUHOCTH, YTO, OKa3bIBAETCH,
HEOXKHUIaHHO MHOT'O BKHOI nH(popMauu GyHIaMeHTalb-
HOTO IJ1aHa (HampyuMep O MIIOTHOCTH OAPHOHOB U BCETO Be-
mecTBa BO BceceneHHOM, 3HAYCHUAX KOCMOJIOTHYECKOM MO-
CTOSTHHOH W MTOCTOSTHHOM Xa00J1a  T. T1.) MOXKHO M3BJI€Yb U3
aHaJM3a Pa3iniyHbIX XapaKTePUCTHK TaK Ha3bIBAEMOT'0 KOC-
MHYECKOTO MHKPOBOJIHOBOTO (POHOBOTO H3IyUEHHUS. OTH
Bompochl Obutu paccmorpensl H. Cyrusmoit (Toxwo).
Actpodu3ryecKrue UCTOUYHUKH (DU3MICCKON HHPOPMAIHH
OuYeHb OBICTPO 3aHHMMAIOT TOA00AIOIee UM MECTO CpEeIH
YCKOPHUTENBHBIX U HEYCKOPUTENBHBIX MPEIU3UOHHBIX IKC-
MEPUMEHTOB. AcTpodu3nuecKkue HUCCICAOBAHUS TECHBIM
00pa3oM cBsi3aHbl ¢ GpyHJAMEHTAIbHBIME poOIeMamMu Hu-
3MKU HEUTPHHO. DTO B IIEPBYIO OYEPE/Ib KacaeTcs XapakTe-
PUCTHK M TPOUCXOKACHHS KOCMHYECKHX HEHTPHHO
(CBEpX)BBICOKHX JHEPTrHil, MCCIEAOBaHHWE KOTOPHIX JaeT
nHGOPMAIIIO 0 HOBOH (hM3HKE, HAPUMED, IyTeM HaOIIto-
JICHUS] IIUPOKHUX aTMOC(EPHBIX JIMBHEH, BbI3bIBAEMBIX

in the talks of A. E. Faraggi (Minnesota), M. Cvetic (Penn-
sylvania), M. Kirchbach (Zacatecas, Mexico), T.Kuo
(Stony Brook), Yu. Kamyshkov (Knoxville), T. Soldner
(Grenoble), M. Kreuz (Grenoble), and M. Morita (Tokyo).
A very interesting concept concerning massive Majorana
particles was presented by D. V. Ahluwalia (Zacatecas,
Mexico). New results of the search for Higgs bosons, SUSY
particles, R-parity violation, leptoquarks and excited fermi-
ons at the LEP and HERA colliders were presented in the
talks of R. Nicolaidou (Saclay), S. Costantini (Rome),
U.Katz (DESY), A.Lipniacka (Stockholm) and
0. Yushchenko (Protvino).

The long-standing and very intriguing problem of dark
matter in the Universe is a permanent topic at any confer-
ence aimed at new physics and new phenomena. From the
theoretical point of view the dark matter problem was exten-
sively discussed by D. Nanopoulos (Texas), R. L. Arnowitt
(Texas), A. Green (Stockholm), V. A. Bednyakov (Dubna),
R. Viollier (Cape Town). Results and perspectives for direct

dark matter experiments with scintillators (DAMA projects)
and germanium detectors with big target mass (GENIUS
and GENIUS-TF projects) were presented by R. Bernabei
(Rome) and I. V. Krivosheina (Heidelberg and Nizhnii Nov-
gorod). Today, only these two experiments are able to see
positive signal from dark matter particle interaction with tar-
get nuclei by means of season modulation effect. Other quite
good experiments (for example, with sophisticated cryo-
genic detectors and ionisation-to-heat discriminations) are
unable to notice such modulation signature of interactions
due to very small detecting mass.

From the excellent talk of N. Sugiyama (Tokyo) «Cos-
mic Microwave Background: A New Tool for Cosmology
and Fundamental Physics» one can realize that unexpected-
ly huge amount of fundamental information can currently be
extracted from research of cosmic microwave background.
Astrophysical source of very important data for modern par-
ticle physics is inevitable nowadays.
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T-"eiitpuno (/1. ®apruon, Pum). C npyroit cTropoHsl, Koc-
MUYECKUE HEUTPHUHO, B3aUMOJECHCTBYS C DPEJIUKTOBBIMU
HEHTPUHO (KOTOPBIC, KAK U PEIMKTOBBIC (POTOHBI, 3AITOJIHSI-
I0T BCE OKpY)Kalolliee HaC MPOCTPAHCTBO), CIIOCOOHBI MO-
Cp€aCTBOM TaK Ha3bIBaACMbIX Z-BCIIBIIIEK JaThb O6’I)$[CH€HI/I€
KOCMHUYECKHNM JIydaM OKCTPEMaJbHO BBbICOKHX 3HepFI/Iﬁ
(C. Kan, Benrpus). bosnee Toro, oka3pIBaeTcsi, 4T0 U3 aHa-
u3a Z-BCIBIIIEK MOXKHO OLICHUTDH O6J'IaCTB BO3MOXKHBIX
3HaueHUH HeHTpuHHBIX Macc 0,02-2,2 3B, xotopas ynuBu-
TENILHBIM 00pPa30M COIVIACYeTCs C HEJaBHUMH OLEHKAMH,
NOJIYYSHHBIMH W3 JIaHHBIX KoJutabopaumu [eiinensoepr—
Mocksa (H-M) mo wu3mepeHuto Oe3HEHTPUHHON MOJBI
JIBOWHOTO OeTa-pacrajga W30TONoB repManusi-76. Ilotoxu
Hef/'ITpI/IHO OT BCIHBIIIEK CBECPXHOBBIX TAaKXKE OCTAalOTCA B
30HE MTOCTOSIHHOTO TEOPETUYECKOTO UHTEpeca
(A. 1O. CmupHoB, Tpuect u Mocksa). CoBpeMeHHbIH 00-
30p TCOPETUICCKOI'0O TIOHNMMAaHH BOIIPOCOB CMEIIUBAHUA U
CIIEKTpa MacC HEUTPUHO CJIeNIall U3BECTHBIN CIELHUAIKNCT B
9To# obaactu npod. P. Moxamarpa (Mapuiens).

HoBble aKCIEpUMEHTANIBHBIE PE3Y/IbTaThl, KacarolIe-
Cs1 BOTIPOCA OCIMJUISIIIAIA COTHEYHBIX U aTMOC(HEPHBIX HE-
TPUHO, OBUTH TAKIKE TOCTATOYHO IIHUPOKO MPECTABICHbI HA
koHpepennuu. [Ipexae Bcero komtadoparust SNO — Sud-
bury Neutrino Observatory — 0J0KuIa pe3yJbTarbl He-
JIABHETO aHaJIN3a MPOIIECCOB B3aMMOACHCTBUS COTHEUHBIX
HEUTpHUHO ¢ TspKeon Bogon (M. JIparoBckuii). beur n3me-

PEH TIOJIHBIN MOTOK AKTUBHBIX (JIEKTPOHHBIX, MIOOHHBIX U
Tay) HEHTPUHO, HA OCHOBE KOTOpOro Koyutaboparms SNO
YTBEp:KJIAaeT, YTO HAa YPOBHE TOCTOBEPHOCTH B 5,3 cTaH-
JTApTHBIX OTKJIOHEHHUS NMEET MECTO U3MeHeHHe Tumna (6op-
HBIX) CONTHEYHBIX HEHTpUHO. C yueToM 3THX pe3y/IbTaToB
100aNbHBIN aHAJIN3 JaHHBIX, KACAIOIIUXCS HEHTPUHHBIX
OCIWJUTALIUI, TaeT MpeanovYTeHne Tak Ha3piBaeMoMy LMA
(c GONBIIMM YIJIOM CMELIMBAHMS1) BApUAHTY PEIICHHS TPO-
0J1eMbI HEUTPUHHBIX OCIMJUISAIUH.

JlocTaTouHO IUPOKO 00CYKAAIOCH COBPEMEHHOE CO-
CTOSTHHE JIeNT ¥ ONMKaHIIe MepCrneKTHBBI YKCIIEPUMEHTOB,
HaIpaBJIEHHbIX Ha JajbHEIlee HMCCIIeIOBAHUE HEUTpHH-
sbIX ociunsiiuit (KamLAND, K2K, MACRO, Super-Ka-
miokande u JHF-SK), a Tak:xe HOBbIE TIPOEKTHI THIIA HEH-
TpuHHBIX (adpuk. Hanpumep, mpoektr KamLAND (®. Cy-
exaHe, Toxoky, SImoHus) mpeacTaBiIseT OO0 peaKTOPHBIH
SKCTIEPUMEHT I10 HCCIIEIOBAHIIO HEUTPHHHBIX OCIIIIISAIIHA
Ha o4eHb 001b110# 0a3e ¢ 1000-TOHHBIM KUIKOCIIMH THILIS-
LUOHHBIM JETEKTOPOM. B 3TOM 3KcmiepuMeHTe yke mocie
MTOJIYTO/Ia HETIPEPBIBHBIX M3MEPEHUI OyeT BO3MOXKHO Ha-
mpsiMyto TipoBepuTh LMA-pemierne u ¢ Xoporel TO9HO-
CTBIO OMPENENNTD MapameTpbl ocuuuisiiuid. B 2002 1. akc-
MIEPUMEHT Havaj paboTy M YCIEIIHO OBUIH 3apeTrucTpupo-
BaHbl TEpBble HEWUTpUHHBIE B3aumoneucTBus. [locie
npoucmenneid B 2001 1. aBapuu Bcex BOJHYET Cyan0a Jie-
tekropa Super-Kamiokande. bsuto ormedeno, uto B 2002 1.

These astrophysical investigations are tightly connect-
ed with the exciting question of neutrino properties. First of
all, with the properties of cosmic high-energy neutrinos, the
study of which allows us to pick up new unique data con-
cerning physics beyond the Standard Model by means of
specific extended air showers generated by energetic tau
cosmic neutrinos (D. Fargion, Rome). On the other hand,
these neutrinos can interact with relic neutrinos producing
Z-bursts which can explain the mysterious origin of ex-
tremely high energy cosmic rays (S. Katz, Eotvos, Hun-
gary). Moreover, the neutrino mass can be estimated in the
range of 0.02-2.2 eV, which fits recent results obtained from
neutrinoless beta decay of germanium in the Heidelberg—
Moscow experiment.

Neutrinos from Supernova are also in the field of cur-
rent theoretical interest and investigations (A. Yu. Smirnov,
Trieste and Moscow).

Undoubtedly, the central topic of this conference was
neutrino physics. Modern understanding and general view

on neutrino masses and mixings were described by the fa-
mous scientist R. N. Mohapatra (Maryland). Consequenses
of'the SNO neutral current rate for resolving the solar neutri-
no anomaly and three-neutrino MSW oscillation effects in
terms of the Lehmann mass matrix were analysed by
S. Choubey (UK) and P. Osland (Bergen, Norway) respec-
tively. The Standard Solar Model and modern experimental
observations are discussed by O. K. Manuel (Missouri). Ex-
tended discussion of the experimental achievements in solar
and atmospheric neutrino oscillations experiments were
presented at the conference.

First of all, the Sudbury Neutrino Observatory (SNO)
(M. Dragowsky) presented results from the recent analysis
with pure heavy water target. SNO performed first measure-
ments of total active nuetrino flux and claimed evidence for
neutrino flavour transformation at 5.3 sigma level. Global
neutrino oscillation analysis favours the large mixing angle
(LMA) region.



e <CHOEPEHLINN. GO B L AN

CONFERENCES. MEETINGS

HavyaJIuch paboThl 10 PEKOHCTPYKLUH 3TOTO YHHKAJIBHOTO
¢usnueckoro npubOpa M IMOJHOE €ro BOCCTAHOBJICHHE B
VAYYIICHHON KOH(PHUTYpaIMyd OXKHIACTCS 10 HACTYIUICHHS
2007 r. (T. Kampxwura, Tokuo). B BeicTynmnennsax ©. Maypu
(ITaBust) u Y. I'nnb-boreta (L{ropux) odcyxaanuck Gpusn-
YEeCKHE BO3MOXHOCTH M TTOJIOKEHHE JIeT Ha IPYroi KpyII-
Ho# ycranoBke ICARUS (Imaging Cosmic And Rare Unde-
ground Signals), co3naBacMoii B IIOA3EMHO# J1abopaTopuu
I'pan-Cacco (Mrtanus) st mpoBeAeHUST HEUTPUHHBIX JKC-
MIePUMEHTOB U MOMCKA PACIajia MPOTOHA.

Bomnpoc o npupojie HEUTPUHO 3aHUMAET LIEHTPAIBHOE
MECTO Ha JIF000i KOH(DEPEHIINH 10 (PU3UKE YaCTHIl K HOBOM
(usnke. SIBIAIOTCS JIM 3TH 3araJodHble 0OBEKTHI Maliopa-
HOBCKHMH WA JHPAKOBCKUMH YaCTHLIAMH U JCHCTBUTEIb-
HO JI OHM 00JaZafoT HEeHyJAeBBIMHU 3Ha4eHUAMH Macc? [1o-
CKOJIBKY 3TH BONPOCHI UMEIOT KpaiHe Ba)XKHOE 3HAYCHUE,
OCTAHOBHMCS Ha MX OOCYKICHHH HECKOJBKO MOgpoOHEee.
Jlsi moucka OTBETOB Ha HHX (IO KpailHel Mepe B HACTOs-
ee BpeMsi) Hellb3si 000MTHCH 0e3 NCCIIeIOBaHMs TaK Ha3bl-
BaeMoro OEe3HEHTPHHHOTO IBOMHOTO OeTa-pacmana sjuep.
DTOT KpaitHe penkuid TpoIecC He MOXKET UMETh MECTO B
pamKax CTaHJapTHOW MOJENH, Ilie HeHTpuHo — 6e3macco-
Bbic yactuipl. B konme 2001 . npod. I'. Knanmop-Ksiin-
rporxay3 (¢ corpyaHukamu u3 MHCTUTYTA siepHOil hr3uKu
Makca Ilnanka, ['eiinens0epr) BrepBbie omyOIMKOBa pa-
60Ty, B KOTOPOH MIPHBOANIT TTOJIOKUTEITHFHOE CBUACTEIHCTBO

B [10JIb3Y CYIIECTBOBAHMUS HAOJIIOIAEMOTO €ro rpymnion 6e3-
HEUTPUHHOTO JIBOMHOTO OeTa-pacmaja u30Torna repMaHus ¢
ATOMHBIM HOMEPOM 76. ITO CBUJIETENILCTBO OBLIO MOIY4YEHO
Ha OCHOBC YHHKAJIBHBIX JaHHBIX, HAKOIIJICHHBIX HEMEII-
KO-poccuiickoii  koyutabopamuenn I'eitmensoepr—Mocksa.
JlaHHasi myOnuKanusi MoJIyyYuia MIUPOKUH M HEOJHO3HAU-
HBIH PE30HAHC CPEIM HAy4YHOM OOIIECTBEHHOCTH, TOCKOJIb-
Ky MOJTBEPIKICHUE ATOTO PE3yNbTaTa UMEeeT, HECOMHEHHO,
Oosnee PyHAaMEHTAILHOE 3HAYCHHE JJIsl COBPEMEHHOM (u-
3MKHU B LIEJIOM, Y€M, CKaxkeM, oOHapyxeHue Z(1/)-6030H0B
WIN TON-KBapkoB. JlOCTaTOUHO CKa3arh, YTO 3HAHUE KOH-
KPETHBIX CBOMCTB HEUTPUHO BOCTPEOOBAHO B sIACPHOM (HH-
3uKe, (pusmke yactuil, actpodusuke W Kocmosoruu. Ilo
9TOM NpHuMHEe Oe3HEUTPUHHBIN OeTa-pacnaj He MOT He 00-
CYXKJIaThCsl HA TAKOTO pojia KOH(EpeHIHH.

CHavana corpyaauk H-M kosumaboparum A. J{utir u3-
JIOXKHJI MAaTeMaTHYECKHE OCHOBHI ITOJX0/A K MpobiIeMe aHa-
JIM3a peAKUX TPOIECCOB HAa MAJION CTaTUCTHKE. 3aTeM Oblia
MIpECTaBICHA METOANKA TPEIU3NOHHOTO ONPEACTICHNS TaK
Ha3bIBaeMoro (J-3HaueHus (TIOJIHOM SHEPTUH pacraja) u3o-
tona Ge-76 (M. beprcrem, CTOKronbpm). 3HaHUE ITOH Ipe-
nu3uoHHOM BenmuuuHbI (2039,005(50) k3B) umeer kirode-
BOE€ 3HAUCHHE B MIPOIIEIyPe HAXOKICHUS COOTBETCTRYIOIIIE-
ro curHaiga. M3BecTHO, YTO A7 W3BJICUCHUS M3 JAaHHBIX
COOCTBEHHO 3HAUEHHST MACChI HEUTPUHO HEOOXOTUMBI sSIIIEP-
HBIE MaTPUYHBIC 3JIEMEHTHI. DTOT BayKHBII BOIIPOC BCECTO-

Running status and prospects for new near-future neu-
trino oscillation experiments KamLAND, K2K, MACRO,
Super-Kamiokande and new facilities like neutrino factories
and JHF-SK project are presented and discussed. For exam-
ple, KamLAND (F. Suekane, Tohoku, Japan) is a very long
baseline reactor neutrino oscillation experiment (with
1000-t liquid scintillator detector), which is able directly to
test MSW-LMA solution only with half-year data and deter-
mine oscillation parameters with very high accuracy if the
LMA case is true. The experiment strarted data taking in
2002 and first neutrino events are successfully recorded. Re-
building of the Super-Kamiokande detector was started in
2002 and full reconstruction is expected before 2007 (T. Ka-
jita, Tokyo). Physics potential and status of the second-gen-
eration proton decay and neutrino experiment for the Gran
Sasso Laoboratory (Italy) named ICARUS (Imaging Cos-
mic And Rare Undeground Signals) were discussed by F.
Mauri (Pavia) and 1. Gil-Botella (Zurich).

The nature of neutrinos is an exciting problem. Are
these most mysterious objects Dirac or Majorana particles
and have they really nonzero masses? One of the best tools
to find the answer is neutrinoless double beta decay experi-
ments. Recently claimed by the team of H. V. Klapdor-
Kleingrothaus (MPI-K, Heidelberg) evidence of observa-
tion of neutrinoless double beta decay of Ge-76 isotope on
the basis of unique data of the H-M collaboration has huge
resonance among scientists.

The question inevitably took the central part in discus-
sions of the subject at this conference. First of all, the mathe-
matical approach to accurate treatment of statistics of rare
events used by this collaboration was presented by A. Dietz.
Second, the crucial for this analysis, very accurate data on
the Q-value of the Ge-76 double beta decay (as well as of tri-
tium beta decay) determined from accurate mass measure-
ments in a «penning trap» were given in the talk of
1. Bergstrom (Stockholm). It is well known that nuclear ma-
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pouHe 0buT n3n0xeH B qokiaae O. [lumkosuia (bparucia-
Ba). JIngep xommadoparmr H-M mipod. I'. Knmanmop-Kosita-
rpoTXay3 TaKkKe BBICTYIWII C JOKJIaJ0M, B KOTOPOM IIOMHUMO
BCECTOPOHHET0 00CY/ICHHUSI CaMOil IIPOLIELyPbI perucTpa-
i Oe3HEHTPHUHHON MOIBI pacmaga OOCYXIAIHUCh Tep-
CIIEKTHBBI Oy/IyIIIMX SKCIIEPUMEHTOB B IaHHOM obnactu. [To
BCEH BUAUMOCTH, dpa He6OJ'II)HII/IX «HACTOJIbHBIX)» SKCIICPU-
MEHTOB IIPONUIA M OymyIlee 3a HOBEIMH HHU3KO()OHOBBIMHU
JIETEKTOpaMH ¢ (MaKCUMasIbHO) OOJIBIION Maccol 1eTeKTH-
pytolero Marepuana. JlelicrBurenbHo, s3kcniepumMeHT H-M
ycmenHo pabdoraeT yxe 6oiee 10 set, u B TeueHue mocie -
HUX 9 JIeT, 110 00IIeMy MHEHHMIO, SIBISCTCS HEIPEB30M/ICH-
HBIM JIU/IepoM B oOnactu (U3MKKH OC3HEHTPHUHHOTO OeTa-
pacnana. Cpeny IpOBOISIIIMXCS B HACTOAIIIEE BPEMS HKCIIE-
PUMEHTOB (110 TPAJNIIMOHHON TEXHOJIOTMH ) HE HalileTcs HU
OJIHOTO, KOTOPBIA ObUI OBl B COCTOSIHUU COCTaBHTh KOHKY-
peHuuio skcnepuMmeHty H-M u B pasymHOe Bpems
(10-20 met) HaOpaTh CPAaBHUMYIO TTI0 OOBEMY CTATHCTHKY
JnaHHBIX. B ycranoBky H-M BXOAAT MATh CBEPXYMCTHIX Jie-
TEKTOPOB MPOMBIIIJIEHHOTO NPOM3BOJICTBA C TOJHOI Mac-
coit 11 xr oboramenHoro Ha 86 % uzoroma Ge-76. OHa pa-
6otaet npumepHO 80 % BpeMeHH B rojy, U CErOIHS MOIII-
HOCTh HAKOIUICHHBIX JIAHHBIX COCTABISIET IPHUMEPHO
65 xr-mer. UyBCTBHTENBHOCTh TEPMAHHEBBIX JIETCKTOPOB
3,5 k3B. DddexTrBHOCTE PadOTHI YyCTAaHOBKH MPAKTHYECKU
100 %. Ona pacmonokeHa B TOA3EMHON JabopaTopuu

I'pan-Cacco, u yposenb Qona cocrasiser 0,17 orcue-
TOB/(Kr'Toa K3B).

Baxxno ormetuts, yto B s3kcniepuMente H-M ucnosns-
3yeTcs TPaIWIMOHHAS M XOPOIIO MPOBEpEHHAs! dKCIepH-
MEHTaJbHasi METO/INKA, YTO 00ECIEUNUBACT OTHOCHTEIHHO
HU3KYI0 CE0ECTOMMOCTh SKCIEPUMEHTA M CTAOWIBHYIO H
JUTMTENBbHYI0 paboTy TepMaHHEBBIX AeTeKTopoB. ITocmen-
Hee 00CTOATENbCTBO MUMEET NMPHHIUIHAIBFHOE 3HAUCHHUE B
SKCTIEPUMEHTAX, HAIlEJICHHBIX Ha OOHapy)KeHHE M HAIEXK-
HYIO PETUCTPAIMIO KpaifHe MaJIoro YMCIIa TTOJIE3HbBIX COObI-
Tuit. Cam skcriepuMeHT H-M 1 006paboTka MOTydeHHBIX
JTAHHBIX BBITJISAST B HACTOSIIEE BpEeMs BeChbMa yOeaUTeINb-
HO. JlocTarouHo JIUIlIb OTMETUTH, YTO U3MEPEHHBIH C XOpOo-
IIMM pa3pelieHreM CIeKTp coaepkut Oonee 1000 muHUH,
MIPUPOA JHIITH HECKOJIBKUX U3 HUX B HACTOSAIIEE BPeMs eIIIe
HAJIeXKHO HE oTpesiesieHa (BO3MOXKHO, 3TH TaK Ha3bIBACMbIC
ramMMa-JIMHIH BOOOIIIE B TaHHOM 3KCIIEpUMEHTE OBLIH 3ape-
THCTPUPOBaHbI BIiepBbIe). B HenmocpeacTBeHHON OaM30CTH
ot Q-3nHadyenust Ge-76 OTCYTCTBYIOT Jpyrve (OHOBBIC JIH-
HUH, CITIOCOOHBIE NMPHUBECTH K OMIHOOYHOMY 3aKJIFOUYCHHIO.
Vcnonb30BaHbl pa3indHble METOAMKH TOMCKA U HM3BIICUE-
HUS TIOJIOKUTEIHHOTO CUTHAIA.

[Tockonbky HaOpaHHasl CTaTUCTHKA HE BENMKA, a €€
«pelIarolIee» yBEINUYeHHE B UMEIOLICHCS TOCTAaHOBKE IKC-
MEPUMEHTA HEBO3MOJKHO, TO B HACTOSIIIEE BPeMsI IIPU3HA-
HUE WU HEPU3HAHKE TOyYEHHOIO PE3ynbTara, o Cylie-

trix elements play a crucial role for neutrino mass determi-
nation from data on neutrinoless double beta decay.

This important question was described thoroughly by
F. Simkovic (Bratislava). Important new constraints on neu-
trino mixing parameters following from the observation of
neutrinoless double beta decay of H-M collaboration were
also discussed by H. Sugiyama (Tokyo). The spokesperson
of the Heidelberg—Moscow collaboration Prof. H. V. Klap-
dor-Kleingrothaus gave an excellent talk concernig their ev-
idence of neutrinoless beta decay as well as on Majorana
neutrino mass determination and general future for double
beta experiments.

The Heidelberg—Moscow set-up successfully has been
running for more than 10 years and during the last 9 years is
unanimously agreed to be the best experiment in the field of
neutrinoless beta decay. There are no current or planned in
future old-fasioned experiments which could make a com-
petition with H-M and obtain statistics comparable with
H—M in reasonable time. The set-up has 5 industry-pro-

duced high-purity detectors with total mass of 11 kg of en-
riched (86 %) Ge-76 isotope, which work with efficiency
of almost 100 %. It is located in the Gran Sasso unde-
ground laboratory and has a very good background index of
0.17 counts /(kg'y'keV) and the sensitivity (FWHM) of the
germanium detectors is 3.5 keV. It runs about 80% of time
per year with present-day total significance of 65 kg-y. It is
important to note that, due to the traditional and well-tested
experimental technique used for Ge detectors, the experi-
ment is quite cheap and works stably during very long time.
This condition of stable running over a long period is very
important in the case of such extremely low rate experi-
ments.

The experiment looks very reliable. A lot of test analy-
ses with different methods of data evaluation were per-
formed. More than 1000 lines are identified in the vicinity of
Q-value of Ge-76 (2039 ke V) with only a couple of lines left
still unknown.

The collaboration has its evidence of observation of the
neutrinoless double beta decay of Ge-76, which with rele-
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CTBY, TIOJIHOCTBIO CyOBeKTHBHO. TeM He MeHee 3To AP dekT
Hat ypoBHe 2,3-2,8 CTaHIApTHBIX OTKJIIOHEHHS, T. €. €ro
000CHOBaHHOCTB HE XYK€, YeM 000CHOBAHHOCTH OCLIMILIS-
Ui arMocepHbIX HEHTPUHO WK JedHInTa TTOTOKA Heil-
TpuHO OoT CONHLA.

WTak, nMeeTcst mepBoe MOJIOKUTEINBHOE yKa3aHHE Ha
HEHYJIEBYIO BEPOSTHOCTh OC3HEHTPHUHHOTO JBOWHOrO Oe-
ta-pacmnana Ge-76, Ha OCHOBE KOTOPOTO C TIOMOIIBIO sIIEp-
HBIX MAaTPUYHBIX 3JIEMEHTOB MOXHO TTOJIyYHTh OICHKY TaK
Ha3blBacMOW S PEKTUBHOI Macchl HEWTPUHO B 00NacTH
0,05-0,84 5B (Ha 98 %-M ypoBHE nocToBepHOCTH). [loTeH-
LUAJIbHYI0 BaKHOCTH 3TOTO PE3yibTaTa TPYIHO Iepeole-
HHTB, U [IOCTEIIEHHO OH CTAaHOBUTCS Bce 00JIee N3BECTHBIM.
Kax y»e orMeuanoch, HUKakoi Apyroil COBpEMEHHbIN HKC-
TIEPUMEHT HE MOXET MOTBEPANTD MIIH HA/IC)KHO OIPOBEPT-
HYTb pe3ynbsTar skcrnepuMenta H-M. Tonbko cama ata Koui-
naboparms cnocoOHa 3TO ClIeNaTh ¢ TTOMOIIBI0 MOAU(HIIH-
pOBaHHOW TepMaHHEBON ycTaHOBKU. IIpum »TOM Her
HeO6XO)II/IMOCTI/I B HOBOM TE€XHOJIOTMHU U HOBBIX uccJieaoBa-
HUSIX, HET HEOOXOIMMOCTH B HOBOM ITPOCTPAHCTBE B ITOA-
3eMHOH J1aboparopun, HEOOXOIUMO JIMIIE JJOMOIHUTEIEHO
50-100 xr repMaHus U NPUMEPHO TPH TOAA HEMPEPHIBHOM
paboTtsl. B pesynbrare OymyT MomydeHbl TAKHE JaHHBIE, KO-
TOpPBIE HE/IBYCMBICICHHO (T. €. CTaTUCTHYeCKH 000CHOBaH-
HO) 100 OTPOBEPTHYT, THOO MOATBEPIAT UMEIOIIEeCs B Ha-

cTosilIee BpPEMS CBHUICTEIBCTBO OE3HEHTPUHHON MOJBI
JIBOMHOTO OeTa-pacmaja.

B sT0i1 cuTyanuu npeacTaBisieTcss O4€Hb BaXHBIM TO,
4YTO poccuiickue ydeHsle (M3 KypuaToBckoro MHCTHUTYTA)
HETMOCPECTBEHHBIM 00pa3oM (TIpUYeM C CaMOTro Hauaja)
BOBJICUEHBI B 3TOT YHHKAJbHBIM, KaK TElepb OKa3aiocCh,
9KCIEpUMEHT. OHM HUMEIOT HCKIIOUUTEIBHYI0 BO3MOXK-
HOCTb OBITh HE TOJBKO CBUACTEISIMU, HO U YYaCTHUKAMU
YBIIEKATEJILHOTO TpOLIEcca pa3pelieHus 3arajku Oe3Hew-
TPUHHOTO JIBOMHOTO OeTa-pacnana. OKugaeMblil pe3yIsTar
JIOJKEH MPEB30UTH BCE OKUJIAHUS.

C Moei TOYKH 3peHHs, BOIPOC HAyYHOTO MPECTIIKA
Poccun — npopomKuTh JaHHBIN 9KCIIEPUMEHT C YJIy4llIeH-
HOM YCTaHOBKOM 1 MOJYYUTh B KpaT4yaniiiue CpoKu Gpusnde-
CKMI pe3ysbTaT NepBOCTENEHHON BaKHOCTH.

Bo3ppamasce K KOH(pEpEeHIUH Y IOISIPHOIO Kpyra,
MOYKHO 3aKJIFOYHUTh, YTO OHA, HECOMHEHHO, BHECTIA CBOM 3a-
METHBIN BKJaJ B IUIOAOTBOPHBIM OOMEH HAESIMH MEXKIY
Y4EHBIMH, HHTEPECHI KOTOPBIX JIEkKAT B 001acTH (PrU3nKH Ya-
CTHU1I, aCTPO(U3UKH U KOCMOJIOTHH. B uacTHOCTH, B HACTOS-
1iee BpeMs Bce OOoJbLIe YTBEPHKIAETCS MHEHHE O TOM, 4TO
HEHTPUHO KaK OYEHb MajbIX YHEPTUM, TaK U DKCTPEMAIIBHO
BBICOKHX YHEPIHH SBIIAIOTCS UMEHHO TeMH 00beKTaMu Bu-
3MKH DJIEMEHTAPHBIX YacTHL, KOTOpbIe 00J1alat0T HanboIb-
LIMM HOTEHLAAIOM UL HOBBIX YIUBUTEIbHBIX OTKPBITHI.

B. beonsaxos

vant nuclear matrix elements allows one to fix effective neu-
trino mass in the region of 0.05-0.84 eV (98 % C. L.). At
this moment it is a question of taste or personal will if one
would believe the result or not, but the obtained effect has
2.3-3.0 sigma significance, which is not worse than the sig-
nificance of neutrino oscillations or solar neutrino flux
deficit. The evidence became accepted all over the world.
There are no other experiments in the near future which
would be able to confirm or reliably reject the observation.
Only the H-M collaboration with modified set-up could
verify the evidence in reasonable time. What the collabora-
tion needs is simply extra 50-100 kg of Ge and three years
of permanent data taking; no new technology, no new R&D,
no new space in the Gran Sasso laboratory is needed.

It is remarkable that Russian scientists are involved in
this very promising Heidelberg—Moscow experiment (from
its very beginning) and they have a very good chance not
only to look after but directly participate in the resolving of
this exciting neutrinoless double beta decay puzzle. I strong-
ly believe that it is a question of prestige of Russian science
to hold the experiment running with a modified set-up and to

use such a good chance in quite short time to obtain the
physical result of highest importance.

Doubtlessly, the Conference has made a remarkable
contribution to the fruitful exchange of ideas between the
physicists working in particle, nuclear physics and cosmolo-
gy. More people now believe that neutrinos at extremely low
energies, as well as at extremely high energies are the parti-
cles which can supply us with new exciting discoveries in
future.

V. Bednyakov

The IV Workshop of the ANKE International
Collaboration at the COSY Accelerator

The topic of the workshop was the study of the pro-
ton-deuteron interaction at the ANKE spectrometer. This
magnetic spectrometer, installed at the internal beam of the
COSY storage ring in the Forschungszentrum Jiilich (Ger-
many), is a scientific-technical base of the international col-
laboration of physicists from 18 institutes of Germany, Rus-
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4-e paGouee coBelIaHHE MeKIYHAPOIHOIO
corpynauyectsa ANKE Ha yckopuresne COSY

Temoii coBenanust ObUIO M3y4YEHHE MPOTOH-IEHTPOH-
HBIX B3auMmozeiicteuil Ha cnekrpomeTpe ANKE. Orot mar-
HUTHBII CIIEKTPOMETP, YCTAaHOBJIEHHBI Ha BHYTPEHHEM
nyuke HaxonuTenbHoro koiapua COSY B Uccnenosarenb-
ckoM nenrtpe B FOmuxe (OPI), sBisiercst HaydHO-TEXHNYE-
CKO# 623011 MEX/TyHapOHOTO COTPYIHHYECTBA (PU3MKOB U3
18 uncrutyroB I'epmannu, Poccun, [onsmn, I'py3un, An-
rmuu 1 OVISIU. VccnenoBaHust UMEIOT IIUPOKUI CHEKTP,
BKJIIOYAIOIIMI M3y4eHUe poXkIeHus T, -, K-, -, ap- u
P-ME30HOB B NMPOTOH-HYKJIOHHBIX M ITPOTOH-SJICPHBIX CO-
YAAPEHUAX U B3aUMOJIEICTBUS MPOTOHOB ¢ dHepruei ot 0,5
70 2,6 I'3B ¢ sppamu. Coerianue ObUI0 CKOHIIEHTPHPOBa-
HO Ha WU3Y4YEHUU MPOTOH-ACHTPOHHBIX B3aUMOAECHUCTBUI
IIPY BBICOKUX Tepeayax UMITyIbca 000MM HYKJIOHAM JIeH-
TpoHa. DT1a rnpobiema sSBIsSeTCs TPaIUINOHHOHN IS H3yde-
nust B OUSIY, HaumHas ¢ OTKPBITHH KBa3UYIIPYToro BHIOH-
Banusa paedtponos (1957) m kymymstuBHOrO 3(exra
(1971).

B cosemannu npussin yaactue 40 yaensix u3 ['epma-
Hun, Poccun u I'py3un. B 23 moxmagax paccMOTpeHsI mep-
BBI€ PE3yJITAThl SKCIICPUMEHTOB U UX TEOPETHYECKHH aHa-
JM3, WCMOJB30BAaHHAs METOOMKA M €€ Pa3BUTHE, IUIaHBI

JanpbHeHmux padoT. by 3aciymianbl U JOKJIAIBI O XO/IE
9KCIIEPUMEHTOB, OJIM3KUX MO0 (U3UYCCKHM 3ajJa4aM KM
MPUMEHSIEMON METOJMKEe, Ha Psfe APYTUX YCKOpUTETeH,
BKJTIOYAst TyOHCHCKHE.

OCHOBHOM TEMOM JIOKJIATIOB OBLIO COCTOSIHUE W Pa3BH-
tre sxciepumenToB Ha ANKE mo 6e3me3oHHOMY pa3Bairy
JIEHTPOHA ¢ UCITyCKaHHEM HYKJIOHOB C UMITYJIBCOM 3a Ipe-
JlellaMi  KHHEMAaTHKH CBOOOAHOTO HYKJIOH-HYKJIOHHOTO
paccestaus. [IpoBogumbie Ha ANKE skcriepumMeHTHI ¢ T0J1-
HBIM BOCCTAHOBJICHHEM KHHEMATHKHU B KOJUTMHEAPHOH reo-
METPUH SBIAIOTCS NEPBBIMU HKCTIEPIMEHTAMH TaKOTO POJIa.
[TosTOMy HEyAMBHTEIEH WHTEPEC, MPOSIBISEMBIN K IONIY-
YEHHOH B HACTOsAILIEE BPEMS SHEPIeTUUECKON 3aBUCUMOCTHU
muddepeHIranbHOro CeYeHus: UCIYCKaHusl BIEepe]| JBYX
OBICTPBIX IPOTOHOB C MajOl OTHOCHTEIBHON DHEPrUei.
CpaBHEHHE ATOH 3aBUCHMOCTH C MIPEJCKa3aHUEM TEOPETH-
4yeckoil Moziesu, paspadorannoii B OV, oGHapykuiio He-
OKU/TaHHOE TIOBEJICHHE BEPOSTHOCTH MPOIECCa C POCTOM
HayaJgbHOM 3Hepruu. Tak Kak mpouecc HeceT NPsSMYIO UH-
(bopMarrio 0 AMHAMUKE MAJIOHYKJIIOHHBIX CHCTEM Ha MaJIbIX
PaCCTOSIHUSIX, UIMEIOILYI0 (pyHIaMEHTAIbHBIN XapaKkTep IUis
COBPEMCHHOM SIIEPHOM (DM3HMKH, YYACTHHKH COBCILAHHMS
OBbUTH eIMHO/YIIHBI B TIOJICPIKKE NAITbHEHIIINX HCCIIEI0Ba-
HUH, B 0COOCHHOCTHU C MCIIOIB30BAHUEM TOISIPH30BAHHBIX
MIPOTOHOB U AECHTPOHOB. OCHOBAHHEM JUISI 3TOTO SIBISCTCS
KaK HaJIW4He IMOJSIPU30BAHHOTO MPOTOHHOTO ITyYyka Ha

sia, Poland, Georgia, Great Britain and from JINR. The
investigations have a wide range including study of the Tt,
N, K-, w-, ay-, P-meson production in proton-nucleon and
proton-nucleus collisions and of interaction of protons of
0.5-2.6 GeV energy with nuclei. The workshop was cen-
tered on investigation of the proton-deuteron interactions at
high-momentum transfers to both nucleons of the deuteron.
This topic is traditional for research at JINR since the dis-
covery of the quasi-elastic knockout of the fast deuterons
(1957) and the cumulative pion production (1971).

Forty scientists from Germany, Russia and Georgia par-
ticipated in the workshop. First results of the measurements
and their theoretical analysis, the used experimental tech-
nique and its development, prospects for the following work
were considered in 23 talks. Several reports on progress in
the experiments close by their physical tasks or the used
technique, carried out at some other accelerators including
the Dubna ones, were also considered.

The main topic of the talks was status and development
of the ANKE experiments on the deuteron mesonless
breakup with emission of nucleons beyond the kinematical

boundary for the free nucleon-nucleon scattering. The
ANKE experiments carried out with entire reconstruction of
the event kinematics in the collinear geometry are the first
experiments of such kind. Therefore, the obtained recently
energetic dependence of differential cross-section of the for-
ward emission of two fast protons with a small relative ener-
gy has attracted considerable interest. Comparison of the de-
pendence with an expectation of the theoretical model de-
veloped at JINR revealed an unexpected behaviour of the
process probability with increase of the incident energy.
Since the process carries the direct information on dynamics
of the few-nucleon system at short distances, which is of a
fundamental character for the modern nuclear physics, the
workshop participants were unanimous in support of the fol-
lowing research, especially with the use of the polarized
protons and deuterons. A proper base for that is the COSY
operation with the polarized proton beam and the recent de-
velopment of the polarized deuterium target in the Institut
fiir Kernphysik FZ-Jiilich. The commissioning of the target
scheduled for the next year provides unique opportunities
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COSY, rak u cozganue B Uncturyte sipeproit pusuku UL B
IOnuxe nonspu3oBaHHOM neiiTeprueBoil MulieHn. BBoa Mu-
IIeHH B DKCIUTyaTaluto, mianupyemsiid Ha 2003 1., co3mact
corpynandectBy ANKE yHuKanabHbIE BO3MOXKHOCTH ISt
HCCIICIOBAHMUS aKTyalbHOU (PH3UUCCKON TIPOOIIEMBI.

VYernernrHas paboTa COBEUIaHUS TTOATBEPIIIIA PE3YIIbTa-
TUBHOCTB U XOPOILIUE HAYYHbIE IEPCIIEKTUBBI COTPYIHUYE-
ctBa OUSAU ¢ UccnenoBarenbckum LeHTpoM B FOmuxe.

B. U. Komapos,
npeocedameint OpeKOMUMEMA CO8EUAHUs

«ISMD XXXII» B Asrymre

OuepenHoi exxeroqHblii MexayHapoaHbIi CUMIIO3UYM
10 TUHAMUKE TIPOLIECCOB MHOKECTBEHHOTO POXKIICHHS dJIe-
meHTapHbix yactul «ISMD XXXII», npoxonun ¢ 7 no
13 cents10ps B 1. Anmymre (KpeiM, Ykpanna) Ha 6a3e maHcH-
oHata «JlyOoHa» OOBCIMHECHHOTO WHCTHUTYTA SACPHBIX HC-
CJIEJOBAaHUH.

Uctopus cepun ISMD naganacs 6omnee 30 et ToMmy Ha-
3ax: 1-it cummnosnym otkpeuics B 1970 . B [1apuke. OcHoB-
HOHM TeMaTHKON 3TUX CUMITO3UYMOB TPAIUIIMOHHO SBIISIFOT-
Cs IPOOIIEMBI MHOKECTBCHHOTO POXKICHHUS YaCTHIL B (DU3H-
K€ BBICOKUX DHepruil. CUMIO3UyM, UMEIOIUHN MOPSIKOBBIN
Homep XXXII, BnepBbie mpoBoauics Ha Tepputopun CHIT

u 6611 opranm3oBad OV u HCTUTYTOM TE€OpETHIECKOM
¢msukn um. H. H. boromo6osa (MT®) HaumonansHoi
akageMuu HayK YKpawHbl. OpraHu3alMOHHBIA KOMHTET
Bo3rmaBmim nipodeccop A. H. Cucaksua (OMSAN) — mpen-
cenarens 1 npodeccop JI. Enxosckuit (MTd) — conpence-
JlaTeb.

B cumnosuyme 2002 r. npunsuin y4yactue o6onee 100
yuensix u3 20 crpan mupa, a Taxoke u3 LIEPH u OUSU. Ha-
y4Has TEMaTHKa OXBaThIBajIa IIMPOKUH CIIEKTP aKTyaIbHBIX
npobsieM B (U3MKE DPOXKICHHS DIEMEHTAPHBIX YaCTHIL:
(yKTyanuu 1 KOpPEIsIMI 9aCTHUL], IPOLECCH TU(PaKINH,
MSITKHE M KECTKHE MTPOIECChl B KBAHTOBOW XPOMOIMHAMH-
Ke, (PU3UKa TSUKEIIBIX HOHOB, POXKICHUE YaCTHL] C OOJIBIION
MHOKECTBEHHOCTBIO, KOCMOJIOTHYECKHE MPOOIEeMBI pac-
MIPOCTPAHEHHMS HIIEMEHTAPHBIX 4acTUI] B acTpodusuke. OHa
Halga cBoe oTpaxkeHue B 80 Hay4HBIX JOKJIaAax, Cle/IaH-
HBIX yYaCTHUKaMH cuMITo3myMa. O030pHBIE JOKIa b OBLITH
npezacTasiensl  npodeccopamu  P. Jlennuukum  (OUSIN),
H. HuxonaeBeim  (Poccusi/Tepmanmst), /1. lllupkoBbim
(omsn), A. Jaumomom (CILHA), @. Aatunopu (Mramms),
U. Manmxkasumze (OUAN), U. dpemunsiv (Poccust).

Hayunas nporpamma «ISMD XXXII» otkpbuiack cre-
LUAJILHOW MEMOPUAIBbHON ceccueil, MOCBSIECHHON naMsITH
npodeccopa bo AHmepcoHa, BBITAIOIIEIOCS YYCHOIO H3
[IIBenu, OHOTO M3 AKTUBHBIX OPTaHU3aTOPOB M YUACTHH-
koB 1enoro psga ISMD, ckoHgaBIerocst BHe3amHo B MapTe
2002 . C pgokiazoM O TBOPYECKOM MyTH Tpodeccopa

for the ANKE collaboration in research of the topical physi-
cal problem.

The successful course of the workshop has confirmed
the effectiveness and good scientific prospects of the JINR
and FZ-Julich cooperation.

V. I. Komarov,
Chairman of the Organizing Committee

ISMD XXXII in Alushta

The annual 32nd International Symposium on Multi-
particle Dynamics, ISMD XXXII, was held on 7-13 Sep-
tember in Alushta (the Crimea, the Ukraine), at the «Dubnay
guest house of the Joint Institute for Nuclear Research.

The history of the ISMD series started 30 years ago,
when the 1st Symposium opened in Paris in 1970. The tradi-
tional topic of the symposia is the multiple production of
particles in high-energy physics. Symposium number
XXXII was held for the first time on the territory of CIS and
was organized by JINR and the N. Bogoliubov Institute of

Theoretical Physics (ITP) of the National Academy of Sci-
ences of the Ukraine. The Organizing Committee was head-
ed by Professor A. Sissakian (JINR) as Chairman and
Professor L. Jenkowski (ITP) as Co-chairman.

More than a hundred scientists from 20 countries took
part in the Symposium 2002’, as well as those from CERN
and JINR. The scientific themes covered a wide range of
modern problems in elementary particle production physics,
i.e., fluctuations and particle correlations, diffraction
processes, soft and hard processes in quantum chromody-
namics, heavy ion physics, particle production with large
multiplicity, cosmological problems in astrophysics, etc.
They were reflected in 80 reports by the Symposium partici-
pants. Professors R. Lednitsky (JINR), D. Dunlop (USA),
F. Antinori (Italy), J. Manjavidze (JINR) and I. Dremin
(Russia) presented review reports.

The ISMD XXXII scientific programme was opened
with a special memorial session dedicated to the memory of
Professor Bo Anderson, an outstanding Swedish scientist,
one of the active organizers and participants of ISMD
events, who died suddenly in March, 2002. Professors
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Amnymrra (Kpemm), 7-13 ceHTSIOpsI.

XXXII MextyHapoAHbIi CHMIIO3MYM

10 JMHAMUKE NIPOLECCOB MHOXKECTBEHHOIO
POKACHHUS YaCTHI]

Alushta (Crimea), 7-13 September.
The XXXII International Symposium
on Multiparticle Dynamics




e <CHOEPEHLINN. GO B L AN
CONFERENCES. MEETINGS




I <OHOE PEHLINN. GO B e A

CONFERENCES. MEETINGS

B. Annepcona, ero MocieaHNX HaydHBIX PadoTaxX M MAESX
BeicTynin npodeccopa I'. I'ycradeon (IBenns), M. Ceit-
myp (BemuxoOpuranus), @. ConmepOepr (LlBeumsi) u
A. Jle Anarenuc (Mramus).

BaxHoli 4acTpio cOOOIIEHUH yUYEHBIX SIBUIIMCH HECO-
MHEHHBIE ycrexu B (usnke Tsoxenbix noHos (SPS, [IEPH;
RHIC, CIIIA), a Taxxe yriTyOJICHHBIN aHAINA3 TaHHBIX, T0-
ny4deHHBIX B 3kcriepuMmenTax Ha LEP (LIEPH). Beuto otme-
YEHO, YTO B COBPEMEHHOH (hHM3HKe HanOOoIIee BasKHBIM SIBIISI-
eTcs TEOPETHYECKOE OCMBICIICHHE MPOOJIeM, CBSI3aHHBIX C
POXIEHNUEM YacCTHI[ IIPH OYEHb OOJBIIMNX MHO)KECTBEHHO-
ctax (mokn. W. ManmxkaBuize, A. CucaksH, JI. EHkoB-
CKMif), 1 000CHOBaHWE MPEUIOKEHUH 1O TTOJTOTOBKE HO-
BBIX 9KCIIEPUMEHTOB Ha yckopurensix ¥Y-70, Pocenst (moki.
B. A. Hukutun); LHC, HEPH (moxu. HO. Kynpsauikuit) u
TaBarpone, CIIA (nokin. A. KopsitoB). Bonbioii naTepec
BBI3BAJIM JOKJIAJbI, CBS3aHHBIE C INPOOIEMaMH CHIIBHBIX
B3aUMOJCHCTBUIM M IUPAKIMN B COBPEMEHHOH (HU3HKe
anemenTapHbix dactun (. [Hnpros (OUSN), H. Hukomna-
e, JI. Jlunaros, A. Kaiinamnos, B. ®anun (Poccus), JI. Jlaii-
Kok (BenmxoOputanust)). HoBblit B3MIs HA BOIPOCH TEp-
MaJIM3alH [TPOIIECCOB IIPH B3aNMOJICHCTBUM a/IpOHOB TIPH
BBICOKHX JHEpIusiX IpeAcTaBlieH B nokiane A. CucaksHa
(OMSAN). 3akmrounTeTbHbBIC JOKIIAIEI IT0 UTOTaM CHMITO3H-

yma caenanu B. KyemmnoB (Benopyccus) u A. KopbiTo
(CHIA).

TpaguIMOHHO UTOTH OYEPETHOTO CHUMITO3MYMa ITOBEI
KOMHTET CTapeHIINH, COCTOSAIINI U3 MEX/IYHapOIHOTO CO-
00IecTBa y4eHBIX, CTOSIBIINX Y HCTOKOB ISMD 1 akTHBHO
BIIMSIIOIINX Ha HAyYHYIO HAaIPaBICHHOCTh 3THX BcTped. Ha
3acelaHiy KOMHUTETa, KOTOPBIH IPOIIE 10| PyKOBOJICTBOM
mpodeccopa H. IlImurna (I'epmanus), BeICTYIIIT TIpodec-
cop A. Cucaksn (OUSM). Komuter oTMeTHIT BBICOKUI Ha-
YUHBIH ypOBEHb NPEICTABICHHBIX HA CUMIIO3UYME JOKJIA-
JIOB U XOpOHIIyI0 TPO(GECCHOHAIBHYIO OPTaHHU3aIHIO
«ISMD XXXII» B rieiaom.

CHMITO31yM ITPOBOAMIICS IPH (PUHAHCOBOW MOAICPIKKE
IOHECKO, Poccuiickoro ¢onna ¢yHIaMEeHTaIbHBIX HC-
cieoBanmii, Munucrepcrsa oopasosanusi PO u nporpam-
MbI «boromo6os—Hbeab .

KomwureT crapefa NpuHsII peleHne 0 HeoOX0anMO-
CTH MPOIODKEHHs Tpaguuuil nposeaeHus ISMD u yTtBep-
qunn crpany-opranuzaropa Ha 2003 . OuepenHoi, 33-i
cUMIO3nyM OyaeT npoxonauTh B ceHTs10pe 2003 . B Kpakose
(ITompmra).

I’ A. Kosnos,
b. M. Cmapuenxo

G. Gustafson (Sweden), M. Samure (Great Britain),
F. Soderberg (Sweden) and A. De Angelis (Italy) made re-
ports on his scientific heritage, latest works and ideas.

An important part of the Symposium was dedicated to
the obvious success in heavy-ion physics (SPS, CERN;
RHIC, USA), and deep analysis of the data obtained in LEP
(CERN) experiments. It was marked that theoretical percep-
tion of the problems tied to particle production at very high
multiplicities is very important in modern physics (reports
by J. Manjavidze, A. Sissakian, L. Jenkowski), together
with a foundation of proposals to prepare new experiments
at the following accelerators: U-70, Russia (V. Nikitin);
LHC, CERN (Yu. Kulchitsky), and Tevatron, the USA
(A. Korytov). Great interest was aroused by the reports
about problems of strong interactions and diffraction in
modern physics of elementary particles, presented by
D. Shirkov (JINR), N. Nikolaev, L. Lipatov, A. Kaidalov,
V. Fadin (Russia), L. Licock (Great Britain). A new vision
of thermolization questions in hadron interactions at high
energies was given by A. Sissakian (JINR). V. Kuvshinov
(Belarus) and A. Korytov (USA) made concluding reports.

Traditionally, conclusions of the current Symposium
were made by the Council of Elders, which includes an in-

ternational community of scientists who initiated ISMD
events and actively influence their scientific agenda. Profes-
sor A. Sissakian (JINR) spoke at the Council meeting,
which was held under the chairmanship of Professor
H. Schmits (Germany). The Council marked the high scien-
tific level of the reports and good organization of the Sym-
posium on the whole.

The Symposium was financially supported by
UNESCO, the Russian Foundation for Basic Research, the
RF Ministry of Industry, Science and Technology, and Bo-
goliubov—Infeld programme.

As a result of the meeting, the Council of Elders took a
decision to continue the tradition of ISDM symposia and
adopted the country-organizer in 2003. The 33rd Sympo-
sium is planned to be held in 2003 in Cracow (Poland).

G. Kozlov,
B. Starchenko
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N. Popa
Deputy Director of the
Frank Laboratory of Neutron Physics

3amecTuTesb JUpexkTopa JlabopaTopun
HellTpoHHO# puzuku um. U. M. ®panka
H. ITona

Huxkomnae [Tora — kanauaar Gpu3uKo-mMare-
MaTH4YeCKHUX HayK.

Jama u mecmo pooicoenus:
17 nexabps 1945 1., enynemitsl, PyMbIiHus.

Obpasosanue:
1963-1968 Byxapecrckuii yHUBEpCUTET, HU3H-
qyeckuil haKymabTeT.
1988  Kanmgumar — Qu3HKO-MareMaTHUECKUX
HayK.

Ipogpeccuonanvhas desmenvHocmy:

1968-1977 AccuCTEeHT, Hay4HbIH COTPYIHUK,
WucTutyT aromHo# pusuku, Byxapect.

1977-1981 Hayunslii corpyanuk MHctutyTa
SJIepHBIX peakTopoB, Iluremrel, Pymbr-
HUSL.

1981-1987 Hayunsrii corpynauk Jlaboparopun
HeWTpoHHOH duzuku OMSN.

1987-1989 Crapuuii HayuHbIi coTpyaHuk VH-
CTUTYTa GU3UKU U TEXHOJIOTHU MaTepua-
10B, byxapecr.

1989-1990 Crapummii Hay4HBIH COTpYIHUK MHCTUTYTA (DU3H-

KU U 4JIepHOTO HHXXUHUPUHTa, ByxapecT.

1990-2000 Crapummii Hay4HBIH COTpYIHUK MHCTUTYTA (DU3H-

KU U TEXHOJIOTUU MaTCpUaJIoB, ByxapeCT.

2000-2001 ITpurnamenHslii ucciaenonarenb, HannoHanabHbli
UHCTUTYT cTaHnapros, boymnnep, Konopano, CILIA.
2001-2002 Crapumii Hay4HBIH COTpYIHUK MHCTUTYTA (DU3H-

K1 MarepuaiioB, byxapecrt.

Hayunvie unmepecwi:

Kpucramiorpadusi, paccesHiue HEHTPOHOB, YUCICHHBIH aHa-

JIn3.

Hayunvie mpyowl:
Agtop 40 pabort.

Nicolae Popa, Ph. D. (Phys. and Math.)

Born:
17 December 1945 in Dedulesti, Romania

Education:
1963-1968 Bucharest University, Faculty
of Physics
1988 Ph. D. (Phys. and Math.)

Professional career:

1968-1970 Research Assistant, Research
Scientist, Institute of Atomic Physics,
Bucharest

1977-1981 Research Scientist, Institute for
Nuclear Power Reactors, Pitesti,
Romania

1981-1987 Research Scientist, Laboratory
of Neutron Physics, Joint Institute for
Nuclear Research

19871989 Senior Research Scientist,
Institute of Physics and Technology

of Materials, Bucharest

1989-1990 Senior Research Scientist, Institute of Physics and

Nuclear Engineering, Bucharest

1990-2000 Senior Research Scientist, Institute of Physics and

Technology of Materials (now National Institute for Ma-

terials Physics), Bucharest
2000-2001 Guest Researcher, National Institute of Standards
and Technology, Boulder, Colorado, USA

2001-2002 Senior Research Scientist, National Institute for
Materials Physics, Bucharest

Research interests:

Neutron scattering, x-ray crystallography, numerical analysis

Publications:

Author of 40 papers.

B mpempiymem Boinycke «Hosocreir OUAN
(2002. Ni 3. C.61) B paspene «Rparkue Guorpadum»
BMecTo pororpadun 3amecturess pupertopa Jladopa-
ropun Heirrpornnoit gpusnkn num. . M. @panka Huro-
aae Ilomer cocrasurenn ommbouno nomectusan QoTo
Apyroro pymbitckoro yuaenoro. Menpasisiem ato jo-
caJiHOe HeJIOpasyMeHue u IpuHOCHM CBOU U3BUHEHUS.

The short biography of Deputy Director of the
Frank Laboratory of Neutron Physics Nicolae Popa,
published in the previous «JINR News» issue (2002.
No 3. P.61), was by mistake accompanied with the
photograph of another Romanian scientist. We ex-
press our apologies to all concerned and correct this
unfortunate misprint.
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O Cunxporponnsiit uctounnk OWSIN: mepcrieKTHBBI HC-
cieoBaHMi: Marepuaiibl BTOPOro MEXI1yHapOIHOIO pa-
6odero coBemanms, /lyona, 2—6 anp. 2001 r. / O6m. pex.:
W. H. Meuixos, B. B. Muxaiinua u I'. JI. lHupkoB. —
Hy6na: OUAU, 2002. — 157 c.: mn. — (OUAN,
J19-2001-271). — bubnuorp.: B KoHIIE padoT.
Synchrotron Radiation Source: Perspectives of Re-
search: Proc. of the 2nd International Workshop, Dubna,
2—6 April 2001 / Under gen. red. of I. M. Meshkov,
V. V. Mikhailin and G. D. Shirkov. — Dubna: JINR,
2002. — 157 p.: ill. — (JINR, D9-2001-271). — Bibli-
ogr.: ends of papers.

O3 Relativistic Nuclear Physics: from Hundreds of MeV to
TeV: Proc. of the International Workshop, Varna, Bulgar-
ia, Sept. 10-16, 2001. In 2 v. — Dubna: JINR, 2001. —
V. 1. — 300 p. — (JINR, E1,2-2001-290). — Bibliogr.:
ends of papers.

O Relativistic Nuclear Physics: from Hundreds of MeV to
TeV: Proc. of the International Workshop, Varna, Bulgar-
ia, Sept. 10-16, 2001. In 2 v. — Dubna: JINR, 2001. —
V. 2. — 275 p.: photos. — (JINR, E1,2-2001-290). —
Bibliogr.: ends of papers.

O3 Perspectives of Nuclear Structure and Nuclear Reac-
tions: Collection of papers, dedicated to the 60th anniver-
sary of the birthday of Rostislav Jolos. — Dubna: JINR,
2002. — 112 p.: ill. — (JINR, E4-2002-66). — Bibliogr.
of R. Jolos: p. 5-17.

O Nucleation Theory and Applications / Eds.:
J. W. S. Schmelzer et al. — Dubna: JINR, 2002. — XIII,
513 p.:ill. — (JINR, E7,17-2002-135). — Bibliogr.: ends
of papers. — Contains overviews on problems which
have been discussed at the research workshop «Nucle-
ation and Applications» at JINR in Dubna (2000-2002).

O Workshop on High Energy Spin Physics (SPIN *01) (9;
2001; Dubna): Proc. ..., Dubna, Aug. 2-7, 2001 / Eds.:
A. V. Efremov and O.B. Teryaev. — Dubna: JINR,
2002. — 389 p.: ill. — (JINR, E1,2-2002-103). — Bibli-
ogr.: ends of papers.

O Nuclear Electronics & Computing (NEC’2001) (18;
2001; Varna): Proc. of the International Symposium, Var-
na, Bulgaria, Sept. 12-18, 2001. — Dubna: JINR,
2002. — 1V, 261 p.: ill. — (JINR, D10,11-2002-28). —
Bibliogr.: ends of papers.

O Computer Algebra and its Application to Physics
(CAAP-2001): Proc. of the International Workshop,
Dubna, Russia, June 28-30, 2001 / Ed.: V. P. Gerdt. —
Dubna: JINR, 2002. — 359 p.: ill. — (JINR,
E5,11-2001-279). — Bibliogr.: ends of papers.

O IpobiaeMbl GHOXUMHH, PATUALHOHHON U KOCMHYECKOI
Ononornu: MeXayHapoIHbIH CUMIIO3MYM MO ATUIOW
FOHECKO, nocssiny. namstu akan. H. M. Cucaksina (2;
2001; Mocksa, JlyOHa). CucaksHOoBckue 4ureHHs (2;
2001; Mocksa, /lyona): Tpyasr: B 2 1. — lyona: OUSIU,
2002. —T. 1. — 249 c.: un. — (OUANU, 119-2002-95).

O Problems of Biochemistry, Radiation and Space Biology:
II Intern. Symp. under the auspices of UNESCO, dedi-
cated to the memory of Acad. N. Sissakian (2; 2001;
Moscow, Dubna). Sissakian Readings (2; 2001; Moscow,
Dubna): Proc.: In 2 v. — Dubna: JINR, 2002. — V. 1.
—249 p.: ill. — (JINR, D19-2002-95).

O IpobiaemMbl GHOXUMHH, PATHAIHOHHON U KOCMHYECKOI
Ononornu: MexayHapoIHBIH CUMITO3MYM MO ATHIOU
FOHECKO, nocssiny. namstu akan. H. M. Cucaksina (2;
2001; Mocksa, Jlyona). CucaksHoBckue 4yreHHs (2;
2001; Mockga, Jlyona): Tpyner: B 2 T. — Jlyona: O,
2002. — T.2. — 218 c., [9] c. doro. — (OUSINU,
J119-2002-95).

3 Problems of Biochemistry, Radiation and Space Biology:
II Intern. Symp. under the auspices of UNESCO, dedi-
cated to the memory of Acad. N. Sissakian (2; 2001;
Moscow, Dubna). Sissakian Readings (2; 2001; Moscow,
Dubna): Proc.: In 2 v.— Dubna; JINR, 2002. — V. 2. —
218 p., [9] p. photos. — (JINR, D19-2002-95).

O Hayunsrit cemunap mamstu B. I1. Capannesa (4; 2001;

Jy6na): Tpynst... (Jlyona, 26-28 centsops 2001 ). —
Hy6na: OUSAU, 2002. — 263 c.: wi. — (OUSU,
J19-2002-23).
Scientific Seminar in Memory of V. P. Sarantsev (4;
2001; Dubna): Proceedings... (Dubna, September 26-28,
2001). — Dubna: JINR, 2002. — 263 p.: ill. — (JINR,
D9-2002-23).

O Nuclear Physics Methods and Accelerators in Biology
and Medicine: Proceedings of International Student
Shcool (Dubna, June 27 — July 11, 2001). — Dubna:
JINR, 2002. — 221 p., 16 p. photos. — (JINR,
E18-2002-88).
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NEW PUBLICATIONS

O DnekTpoHHBIC OUOTHOTEKH: TEPCIICKTHBHBIC METO/IBI 1

TEXHOJIOTHH, JIEKTPOHHBIE Koyutekuuu: Tpynsr Yersep-
Toii Bceepoccuiickoit Hayuno#t koH(pepennmu RCDL’
2002 ([dy6na, 15—17 oktsa6ps 2002 1.): B 2 7. — JlyOHa:
ousu, 2002. — T.1. — 335 c. — (OUAU, A10,
11-2002-208).

Digital Libraries: Advanced Methods and Technologies,
Digital Collections: Proceedings of the Fourth
All-Russian Scientific Conference RCDL2002 (Dubna,
October 15-17,2002): In 2 v.— Dubna: JINR, 2002. —
V. 1.—335 p.— (JINR, D10,11-2002-208).

ousn, 2002. — T.2. — 371 ¢. — (OMAU, O10,
11-2002-208).

Digital Libraries: Advanced Methods and Technologies,
Digital Collections: Proceedings of the Fourth
All-Russian Scientific Conference RCDL’2002 (Dubna,
October 15-17, 2002): In 2 v. — Dubna: JINR, 2002. —
V.2.—371 p.— (JINR, D10,11-2002-208).

O Camotinos B. H. TeopeTHKO-TIONIEBON aHAIN3 CIIOXKHBIX

cucrem. — Jlyona: OUU, 2002. — 330 c.: wi.
Samoilov V. N. Field-theoretical Analysis of Complex
Systems. — Dubna: JINR, 2002. — 330 p.: ill.

O DnexTpoHHBIE OUONMMOTEKU: MEPCIIEKTHBHBIC METO/IBI H
TEXHOJIOTHH, SIIEKTPOHHBIE KoJuiekimu: Tpynbst Yerep-
Toit Bcepoccuiickoit HayuHo# koH(epenuun RCDL’
2002 (dy6na, 15—17 oktsi6ps 2002 1.): B 2 7. — JlyOHa:

O ITucema B DUASL. 2002. NeNe 24,
Particles and Nuclei, Letters. 2002. Nos. 2-4.

OUAA PARTICLES AND NUCLEI

O Beimen B CBET 0YepenHOM BBIMYCK KypHana «Dusnka 3 A regular issue (2002, V. 33, No. 4) of the journal

AJIEMEHTAPHBIX YaCTHIl U aTOMHOTo aapay» (2002, 1. 33,
BBIM. 4), BKIIOYAIONIUH CIEAYIONINE CTaThu:

JKusonucyes @. A., Xypancyx C. KBaHTOBas TeOpHs CTa-
TUCTHYCCKUX MHOTOCTYIICHUATHIX SIICPHBIX PEAKIIUH.

Ilynviwes B. B. Hexotopble pa3ioxkeHus B 3ajlaue Tpex
YJaCTHUII.

beonaxoe B. A. O TPOUCXOKIECHUN XUMHUYECCKHX OJe-
MEHTOB.

Mocxanenxo B. A., EumenIl., Mapunapo M., /lu-
eop [. @., Ipexy /. Slueeunoe npencraBieHUe B TPeEX-
30HHOH Momenu Xabbapaa.

Mawmeoos T. H., Cmotixos A. B., [operxun B. H. Uccre-
JIOBaHHME B3aUMOZAEHCTBUI aKLIENTOPHON PUMECH aJlto-
MUHHS B pemieTke KpeMHus - SR-meTomom.

«Physics of Elementary Particles and Atomic Nuclei»
has been published. It includes the following articles:

Zhivopistsev F. A., Khurelsuk S. The Quantum Theory of
Statistical Multistep Nucleus Reactions.

Pupyshev V. V. Some Expansions in the Three-Body
Problem.

Bednyakov V. A. About Creation of the Chemical Ele-
ments.

Moskalenko V. A., Entel P, Marinaro M., Digor D.,
Greku D. The Cell Representation in the Three-Band
Habbard Model.

Mamedov T. N., Stoikov A. V., Gorelkin V. N. Investiga-
tion of Interactions of Aluminium Acceptor Impurity in
the Lattice of Silicon by the 1~ SR-Method.



MJIAH COBELLAHWI OUNAN
SCHEDULE OF JINR MEETINGS

2003

93-s1 ceccust Yuenoro coera OMAN
Cosemanne «bopekcnHo od-maifn»
Pabouee cosemanue 1o skcnepuMentam «Heltpunnsiii nerekrop» — NOMAD-HARP

VII HayuHast KOH(GEPCHIINS MOJIOIBIX YUCHBIX U crienuanuctos OSSN

3acenanne @urancosoro komurera OMAN

3acenanue Komurera [lonnomounsix [lpeacraBureneii npaBUTEIbCTB
rocynapcts—awienos OUSAN

VII MexaynaponHoe pabouee coBemanue « Teopus HyKiIeanuy 1 ee MPUMEHEHHSD)
Ceccus [IporpaMMHO-KOHCY/IBTaTHBHOTO KOMHUTETA MO SIIEpHOM (prsnke
Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHUTETA 110 (PM3HUKE YACTHIL

Ceccus HpOI‘paMMHO-KOHCYJ'IBT&TI/IBHOFO KOMUTCTA
1o (I)I/ISI/IKC KOHACHCUPOBAHHBIX CPCI

KonepeHius onepaTopoB U MOIB30BATEIICH CETH CITyTHUKOBOM CBSI3H
u Bemjanus PO

16—17 stuapst, yoHa
25-30 saBaps, lyOHa
29-31 stuBaps, yOna

3-8 (espaus,
JyOna, Parmuno

20-21 despaus, yoHa

20-21 mapra,
JyOHa

4-28 anpeuns, lyOHa
7-8 ampens, JlyoHa
10-11 ampens, yOna

arpeb, JlyoHa

15-18 anpens,
JyOHa

2003

93rd session of the JINR Scientific Council
Borexino Off-line Meeting
Workshop on NOMAD-HARP Neutrino Detector

VII Scientific Conference of Young Scientists and Specialists of JINR

Meeting of the JINR Finance Committee

Meeting of the Committee of Plenipotentiaries of JINR Member-States

VII international workshop «Theory of Nucleation and Its Application»
Programme Advisory Committee for Nuclear Physics

Programme Advisory Committee for Particle Physics

Programme Advisory Committee for Condensed Matter Physics
Conference of Operators and Users of Satellite and Broadcasting Net of RF

Workshop on the EXCHARM Experiment

16—17 January, Dubna
25-30 January, Dubna
22-25 January, Dubna

3-8 February,
Ratmino, Dubna

20-21 February, Dubna
20-21 March, Dubna
4-28 April, Dubna

7-8 April, Dubna
10-11 April, Dubna
April, Dubna

15-18 April, Dubna
22-24 May, Dubna
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S //AH COBELUAHIV OVisi

SCHEDULE OF JINR MEETINGS

Pabouee cosenranue o sxcriepumMenTam Ha ycranoske OKCUAPM
Pabouee coBemanue koymadopanuu «baikam
MexnyHapoIHbIM ceMUHAp 10 B3aUMOJEHCTBUIO HEUTPOHOB C AIpaMU

MexayHapoaHoe pabouee COBEIaHUEe
«Du3uKa oueHb OONBIINX MHOKECTBEHHOCTEH)

94-g ceccust Yuernoro cosera OVSAN
Mexynaposnas kondepeHmus « CHMMETPUH U CITHHY

XII MexaynaponHas koHpepenus «V30paHHbie MpooOieMbl COBpEMEHHOM (DU3UKI»
(mocesimraercs 95-neruto J1. . brioxuniesa)

MesxayHapogHOe COBellaHue « BaucaeHus 11 COBPEMEHHBIX
1 OyIyImuX yCKOpuTesen»

3-e coBemaHye Mo UcciefoBaHuAM Ha peakrope MIBP-2
MexnyHapoaHas KoH(epeHnus «SIapo-siepHble CTOMTKHOBEHHS)

JleTHss mIKOIa «ﬂ)lepHLIe METOAbI U YCKOPUTECJIN B OHOJIOrHH 1 MCIUIIUHEC))

VIII Hay4yHas JeTHsS NIKOJIa MOJIOBIX YYEHBIX U CIIEUAJINCTOB

22-24 mas, JlyOHa
27-30 mas, [lybna
28-31 mas, [IyOna

31 mas—4 uroHs,
Anymira, Ykpansa

5-6 utonsi, Jlyona
6—18 urons, [Ipara

8—11 utons,
Hy6na

13-26 ntons, lyona

16-20 utons, lyoHa
17-21 uronsi, MockBa

19-30 uroHs,
Ilo3nans, [lonpma

20-22 utons, lyona

BAIKAL Workshop
International Seminar on Interaction of Neutrons with Nuclei (ISINN-11)

International meeting «Very High Multiplicity Physics»

94th session of the JINR Scientific Council
International conference «Symmetry and SPIN»

XII international conference «Selected Problems of Modern Physics»
(dedicated to the 95th anniversary of D. Blokhintsev)

International workshop «Calculations for Modern and Future Colliders» (CALC-2003)

IIT Meeting on Research at the IBR-2 Reactor
International conference «Nuclei-Nuclei Collisions»

Summer school «Nuclear Methods and Accelerators in Biology and Medicine»

VIII Scientific Summer School for Young Scientists and Specialists

International symposium «Selected Problems of Heavy Ion Physics»

27-30 May, Dubna
28-31 May, Dubna

31 May — 4 June,
Alushta, Ukraine

5—6 June, Dubna
6—18 June, Prague

8—11 June, Dubna

13-26 June, Dubna
16-20 June, Dubna
17-21 June, Moscow

19-30 June,
Poznan, Poland

20-22 June, Dubna
22-24 June, Dubna



MJIAH COBELLAHWI OUNAN
SCHEDULE OF JINR MEETINGS

Me)KI[yHapO[[HLIﬁ CUMIIO3UYM ((I/I36paHHBIe BOIPOCHI (l)I/I3I/IKI/I TSAXKCJIBIX NOHOB»

MexaynapoaHast koHpepenus «Hopas ¢pu3uka B HEyCKOPUTEIBHBIX SKCIICPUMEHTAX)
(NANP-2003)

Kontponbhas komuccuss @UHAHCOBOTO KOMHUTETA
MesxayHapoaHast IIKOJIA TI0 COBPEMEHHON TEOPETHUCCKON (PH3HKE
Mesxaynapoaasiii ceMuHap «CymepcCuMMETPHUN U KBAHTOBBIE CUMMETPHI»

VII Mexaynapoanas ['omenbckas mkoga-ceMUHAP
«AKTyabpHBIE TPOOTIEMbI (PU3UKH MUKPOMHPAY

Jletnss mkona DAAD «Tpaduk u sxoHOMH3HKA»

V Mexnynapoanast koHdepeHuus «CoBpeMeHHbIE IPOOIEMBI siiepHON GrU3NKN»

X MexnayHapoaHas kKoHpepeHIus «MeToIbl CHMMETPHH B (PU3UKEH
MexayHapoaHOe COBeIIanue «PemSTHBICTCKIE METOIBI B SIIEPHON (hH3HKE

XI EBporeiickas mKkoma 1mo (pu3uke BEICOKUX JHEPTH

PabGouee coemanue komtabopamuu E391A

22-24 utons, Jlyona
22-28 utons, [lyona

4-5 mromns, lyOna
13-24 utomns, [lyona
24-29 utons, Jlyona

23 mrons — 3 aBrycTa,
T'omens, benopyccust

30 uronsi—20 aBrycra,
Hy6na

12—15 aBrycra,
Camapkan, Y30ekucTan

1220 aBrycra, EpeBan
18-23 aBrycra, lyOHa

24 aBrycra — 6 ceHTI0ps,
axkaazop, ApmeHus

nionp—asrycr, Jlyona

International conference «New Physics in Nonaccelerator Experimentsy
(NANP-2003)

Meeting of the Control Board of the Finance Committee

International school on modern theoretical physics «Advanced School
on Modern Theoretical Physics»

International seminar «Supersymmetries and Quantum Symmetries»

VII international Gomel school-seminar «Modern Problems of Physics of Microworld»

DAAD summer school «Traffic and Econophysics»

V international conference «Modern Problems of Nuclear Physics»

X international conference «Symmetry Methods in Physics»

International workshop «Relativistic Methods in Nuclear Physics»

XI European School on High Energy Physics

22-28 June, Dubna

4-5 July, Dubna
13-24 July, Dubna

24-29 July, Dubna

23 July — 3 August,
Gomel, Belarus

30 July — 20 August,
Dubna

12-15 August,
Samarkand, Uzbekistan

12-20 August,
Yerevan

18-23 August, Dubna

24 August — 6 September,
Tsakhkadzor, Armenia



MJIAH COBELLAHWI OUNAN
SCHEDULE OF JINR MEETINGS

Pabouee coremanne «Pensrusucrckas siiepHast pusuka — ot coreH MaB 1o TrBy,
«Crapa Jlecua—2003»

V Hayunsrii cemunap namsatu B. I1. Capanuesa

Kondepenmns «IlepcrnekTuBHI pa3BUTHS MyJIBTUMEIUITHON CITyTHUKOBOW CBSI3H
u Benanus B Poccum u crpanax CHI»

Mexnynaponss koHdpepeHnus «CTpyKTypa siipa ¥ CBSI3aHHBIC BOIIPOCHD»
10-s MexayHapoaHasi KOH(GEpEHIUs 110 HOHHBIM UCTOYHUKAM

II MexxayHapoaHast I€THAS CTyACHYECKas IIKOJIA TT0 (PU3HKE BEICOKUX YHEPTUH,
nocesieHHas namsatu b. M. [lontekopso

XIX Cammozuym OMSN mo siaepHO#t 31eKTPOHUKE W KOMIIBIOTHHTY

X MexayHnapogHoe pabodee coBelIaHie 0 CITMHOBOH (hPr3MKe MPU BHICOKMX SHEPTUIX

HepBoe KOOpAMHAIIMOHHOEC COBCIIaHUEC ((HepCHeKTI/IBLI I/ICCJ'ICI[OBaHI/Iﬁ
B o0iactu HAyK O JXHU3HU B AACPHBIX HEHTPAX»

MexaynapoaHast koudepenius «Jlaboparopust BeICOKUX dHepruit — 50 jiet»

Kondepenmns «Vctopus HayKu U My3eifHOE IETI0»

25-30 aBrycra,
Crapa Jlecna, CinoBakust

ceHTs0psb, JlyoHa

2-5 ceHTA0DH,
Hy6na

2—6 cents0ps1, lyOoHa
8-12 centsiops, [lyona

7—17 centsops,
Anymira, YkpanHa

15-21 cents6ps,
Bapna, bonrapus

16-20 cents16ps, JyoHa

23-28 ceHTs0ps,
Bapna, bonrapus

2-4 okrsi0ps, [lyoHa

69 oxtsa6ps, yoHa

E391A Collaboration Workshop

Workshop «Relativistic Nuclear Physics — from Hundreds of MeV to TeVy,
«Stara Lesna—2003»

V Scientific Seminar in Memory of V. P. Sarantsev

Conference «Prospects of Development of Multimedia Satellite
and Broadcasting Net in Russia and CIS»

International conference «Nuclear Structure and Related Topics»
10th International Conference on Ion Sources (ICIS ’03)

II International Summer Student School on High Energy Physics
in Memory of B. M. Pontecorvo

XIX JINR Symposium on Nuclear Electronics and Computing

X International Workshop on High Energy Spin Physics (SPIN-03)

Ist coordination meeting «Perspectives of Life Sciences Research
at Nuclear Centres»

July—August,
Dubna

25-30 August,
Stara Lesna, Slovakia

September, Dubna

2-5 September,
Dubna

2—-6 September, Dubna
8-12 September, Dubna

7—-17 September,
Alushta, Ukraine

15-21 September,
Varna, Bulgaria

16-20 September, Dubna

23-28 September,
Varna, Bulgaria
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Ceccus [IporpaMMHO-KOHCYJIBTaTUBHOTO KOMHUTETA HOSI0pb, JlyOHa
1o (pr3HKe KOHJACHCUPOBAHHBIX CPEIT

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMUTETA 110 (PU3UKE YaCTHUIL HOs10pB, [lyOHa
Ceccus [IporpaMMHO-KOHCYITBTaTHBHOTO KOMUTETA TIO SACPHON (pH3HKe HOS0pb, JlyOHA
Pabouee coenanune komaboparun «batikam» 2-5 nexabps, Jyona
International conference «50th Anniversary of the Laboratory of High Energies» 2—4 October, Dubna
Conference «Science History and Museums» 69 October,

Dubna
Programme Advisory Committee for Condensed Matter Physics November, Dubna
Programme Advisory Committee for Particle Physics November, Dubna
Programme Advisory Committee for Nuclear Physics November, Dubna
BAIKAL Workshop 2-5 December, Dubna




	AT THE LABORATORIES OF JINR
	O. Kochetov, A. Smolnikov, Yu. Shitov. Double Beta Decay Investigation with NEMO-3
	D. Madigozhin. Precision Measurement of KS Lifetime and Masses of η and K0 in the NA48 Experiment
	A. Baldin. The MARUSYA Set-up
	A. Kaminsky. Test Facility for the Investigation of Heating RF-Damage Effect in Linear Colliders
	JINR DIRECTORATE’S INFORMATION
	SCIENTIFIC COOPERATION
	JINR–CERN: Cooperation is in Progress
	Armenian Ambassador at JINR
	Meetings in Moldova
	JINR–India: a New Step Towards Agreement
	CONFERENCES. MEETINGS
	New Physics at the North Pole
	The IVWorkshop of the ANKE International Collaboration at the COSY Accelerator
	ISMD XXXII in Alushta
	SHORT BIOGRAPHIES
	NEW PUBLICATIONS
	SCHEDULE OF JINR MEETINGS



