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AT THE LABORATORIES OF JINR

Jlabopatopus TeopeTuueckoi pusmukmu
um. H. H. Boronio6oBa

W3 MHKpOCKOIMYECKOTO TaMUIIBTOHHAHA MOTHON CH-
CTEMBI aHAJTUTUYECKHU MOITy4Y€Ha U PELIeHa CUCTEMA HEH-
HEIHBIX ypaBHeHUN Jlan)keBeHa [UIsl 3aTyXarollero rapMo-
HUYECKOTO OCHMIIIITOpA B TIpeenax OO CBA3N MEKIY
KOJUIEKTUBHON M BHYTpeHHeN moxacucreMami. IlokasaHo,
YTO YpaBHCHUSA ABUIKCHUSA IJIA KOJIJIGKTUBHOM MOACHCTCMbBI
YAOBIETBOPSIIOT KBAHTOBOMY (DITyKTyaI[IOHHO-ANCCHITAIIN-
OHHOMY COOTHOILIEHHIO. J[JIs1 IEPBOTO M BTOPOr0 MOMEHTOB
IMOJIYYCHbBI JIOKAJIbHBIC 10 BDEMCHU YPAaBHCHUSA, HO C TPAHC-
MIOPTHBIMH KO3 GUIHUEHTAMH, 3aBUCSAIINMH SBHO OT Bpe-
MeHH. [TokazaHo, 4TO CBSI3b 110 UMITYNBCY MEXKIY KOJIJIEK-
THUBHOU U BHyTpeHHeﬁ noacucTeMaMu MpUBOAMT K IOSABJIC-
HUIO TpeHUs U An(y3un 1o KOOPIUHATE, TOTA KaK CBSI3b
10 KOOpJMHATE OTBETCTBEHHA 3a TpeHue M Muddy3unio 1mo
UMITyJbCy. 1t HeMapKOBCKOM TMHAMHKH TI0JIy4eHbI Ha0O0-
pol auddy3noHHBIX K03 (QUITHEHTOB, KOTOPBIE COXPAHIIOT
COCTOSIHUE CHUCTEMBI YMCTBIM. [loKa3aHO, 4TO ypaBHEHUS
JUIA Koppenﬂuuﬁ HC NWACHTUYHbI YPABHCHUAM U1 CPCAHUX
n runore3a OH3arepa, CTpOro roBopsi, He BEpHa AJIsl HeMap-
KOBCKOIO 3aTyXaloIllero TapMOHHUYECKOrO OCLMIUIATOPA.
I'mnore3za OH3arepa crpaBeAiuBa JIMIIb MPU OMpPEeIcH-
HBIX YCJIOBUSX. Pa3BUTHIN MOAXO TOJIE3CH NIPH ONMCAHNHT

BPEMCH JKM3HH METAaCTaOWIBHBIX CHCTEM, MEPEXOIHBIX
TPOLIECCOB U IEKOTEPEHTHOCTH B KBAHTOBBIX CUCTEMAX.

Kanoxkos 3., Capecan B. B., Adaman I I, Aumonenxo H. B.
Hanpasneno B xxypHan « TM®».

ITokazaHo, 4TO CHEKTP MacC JIETKUX MCEeBI0CKASIPHBIX
*
(w,K,n,m") u Bexropubix (p,K ,w,() ME30HOB MOXKET

OBbITh OOBSICHEH Ha OCHOBE CIEIYIOIINX MPEANOTOKESHUI:
1) uMeeT MeCTO aHAIMTUYEeCKHi KOH(AaHHMEHT (Iporara-
TOPBI KBapPKOB W TIIIOOHOB SIBJISIFOTCS IENBIMU aHAJIHTHYC-
CKUMH (DYHKIIMSIMH rayCCOBCKOT'O THIIA), 2) ME30HBI BO3HH-
KalOT KaK CBS3aHHBIE COCTOSHUS KBAPKOB M IIFOOHOB (HC-
nojib3yercsi ypaBuenue bere—Comnnurepa B IpHOIMIKEHUN
OJTHOIIIFOOHHOT0 00MeHa) u 3) KoHcTaHTa cBsizu KXJI kak
(YHKIMS OT Macchl CBSA3aHHOTO COCTOSIHHSI M MOHOTOHHO
yObIBaeT. BbIMMCIIEHBI IOCTOSAHHBIE [ U fx .
Egumos I’ B. HanpasieHo B )xypHan «SaepHas Gpuznkay.

JlabopaTtopusi BbICOKMX 3HEPrumn
um. B. U. Bexkcnepa u A. M. banguHa

B 2004 r. Ha HyKJIOTpOHE OBIIIM HAYATHI PAOOTHI 110 CH-
CTEMaTHYECKOMY H3YYCHHIO d(pQeKTa pe30HaHCHOTO yCH-

Bogoliubov Laboratory of Theoretical Physics

Starting with the Hamiltonian of a complete system, the
system of nonlinear Langevin equations was analytically
derived and solved for the damped harmonic oscillator gen-
erally coupled with heat bath. The equations of motion for
the collective subsystem satisfy the quantum fluctuation—
dissipation relation. The equations for the first and second
moments of distribution function seem to be locally in time
but with time-dependent friction and diffusion coefficients.
While the coupling in momentum between the collective
and internal subsystems leads to the friction and diffusion in
coordinate, the coupling in coordinate leads to the friction
and diffusion in the momentum. For the non-Markovian dy-
namics, the sets of diffusion coefficients were found to pre-
serve the purity of the states at any time. The equations for
correlations are not identical to the equations for averages in
general case. For non-Markovian damped oscillator, On-
sanger’s regression hypothesis is true only for certain condi-
tions. The suggested approach is useful for the description
of metastable states, transient nuclear processes and deco-
herence in quantum systems.

Kanokov Z., Sargsyan V. V., Adamian G. G., Antonenko N. V.
Submitted to «Teor. Mat. Fiz.».

It was shown that the masses of light pseudoscalar
(w,K,n,m") and vector (p,K*,w,¢) mesons can be ex-

plained on the basis of the following assumptions: (1) ana-
lytical confinement (propagators of quark and gluons are
entire analytical functions of the Gaussian type), (2) mesons
are bound states of quark and gluons (the Bethe—Salpeter
equation in the one-gluon exchange approximation), and (3)
the QCD coupling constant & (( M) is a monotonic decreas-
ing function of the bound state mass M. The decay constants
[ and f are calculated.

Efimov G. V. Submitted to «Yad. Fiz.».

Veksler and Baldin Laboratory
of High Energies

In 2004 a systematic study of the effect of pion yield
resonance enhancement in proton- and deuteron-nuclear re-
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JICHUSI BBIXO/Ia TMOHOB B TIPOTOH- U AEHTPOH-AICPHBIX pe-
AKIUSIX TPH JHEPTHUSX ITydka B oomactu 350 MaB. D10t 3¢h-
ekt ObUT BHepBBIC OOHAPYKCH B DKCIIEPUMEHTE Ha
(azorpone JIAII OMAN u 3aTem moATBEpKACH B paboTax
Ha yckoputensix Caxie (Opannwms) u Tpourka. J{ist BeITION-
HEHHMS 9TOH 3a/1a4¥ ObliIa N3TOTOBJICHA M YCTAHOBJICHA BHY-
TPH BaKyyMHOW KaMepbl yCKOPUTEISI HOBAsl CTAHIUSI BHY-
TPEHHUX MUIIEHEH (cM. (OTO).

CraHnust BHyTPEHHUX MHIIEHEH COCTOUT U3 cheprde-
CKOTO KOpITyca, BaKyyMOIIPOBOJIa M IWJIMHIPUIECKON da-
CTH, B KOTOPOI pa3Memaercsi yCTpOHCTBO KPETICHHSI 1Ie-
CTH MuIIeHed. Pa3Mepsl craHnnm, ee KOHCTPYKIUS U TOJI-
muHa OOOJNOYKM BBIOpAHBI HCXOIS W3 ONTUMAIBHBIX

OOmwuii BU MeXaHU3Ma BHYTPCHHEH MUIICHU IIepe]] yCTaHOBKOM
B BAKyyMHYIO KaMepy yCKOPHUTEIs

3 WY

The general view of the internal target mechanism before the in-
stallation into the Nuclotron vacuum chamber

actions at beam energy near 350 MeV was started at the Nu-
clotron. This effect was detected for the first time at the
Dubna Phasotron [1, 2], then was confirmed at the accelera-
tors in Saclay and Troitsk. For realization of this search, a
new station of Nuclotron internal targets was manufactured
and installed inside an accelerator vacuum chamber (see
photo).

The internal target station intended for physics experi-
ments with the Nuclotron is composed of a spherical hull,
i.e., an ion tube and a cylinder where the target holder carry-
ing six targets is located. The dimensions of the station, its
construction and the thickness of the hull shell are opti-
mized for registration of secondary particles using external
detectors with the maximum achievable spatial angle and
minimum losses.

The first experiments with the new station were carried
out in March and June 2004 with the aim to measure a yield

YCIIOBUH PErncTpannyl BBIICTAIOIINX U3 MHIICHH BTOPHY-
HBIX YacTHUIl ¢ MHHUMYMOM IIOTEph MPH MAKCHMAIEHOM
TEJICCHOM YTJIE.

B 2004 . Ha HOBO¥i CTaHIINK OBUIH TIPOBEIICHEI ICPBEIC
9KCTIEPUMEHTBHI TI0 U3MEPEHHUIO BBIXO/IA IMOHOB HA ITy4YKax
MIPOTOHOB ¥ JAEHTPOHOB OT YIVIEPOJHOH, ATIOMUHHEBOH,
MEIHOH W cepeOpsHONW MUIICHEH ¢ IEeTbI0 OOHAPYKCHHS
aHOMaJnH B (DYHKIIMN BO30YXK/ICHHS 3TOH PEaKInH.

OCHOBHOW 4YacTblo yCTaHOBKHM «J/lenbTa-2» Ha BHY-
TpEeHHEH MHIIEHN HYKJIOTPOHA SIBIISIETCS! CIIMHTHIUISIIIOH-
HBII PoOekHBIN crekTpoMeTp ST it uaeHTHUKA 1
TOYHOTO M3MEPEHUs YHEPTUH 3apsDKEHHBIX yacThll. [Ipen-
BapHUTEIBHO TIOATBEpXkKAeHO Hammuue d3¢pdekra (oM.
PHCYHOK) Ha MHIIEHSX U3 Meau u cepeOpa. Ilepsoie mpen-
BapHUTENbHBIC pE3yAbTaThl ObUIH JookeHBl Ha XVII
Banmuackom MexyHapogHOM CeMHHApe 1Mo HpodieMam
(U3MKK BBICOKMX dHEprui «PensituBucTcKas siepHast Qu-
3MKa ¥ KBAHTOBAsI XpPOMOAWHAMUKa» (27 ceHTAO0pst — 2 OKTS-
Opst 2004 1.) 1 OyIyT OIMyOIMKOBAHEL.

1. Krasnov V. A. et al. // Phys. Lett. B. 1982. V. 108. P. 11.

2. Akimov Yu. K. et al. // JINR Rapid Comm. 1989.
No. 2[35]-89.

IIpenBapurenbHble pe3ynbTaThl 0 OUCKY PE30HAHCHOTO yCuUile-
HUSI BBIXO/1a ITHOHOB
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F On-line data, very preliminary!
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The preliminary results of the March and June 2004 Nuclotron
runs for the search of pion yield resonance enhancement

of pions on proton and deuteron beams from carbon, alu-
minum, copper and silver targets and search for singularities
in excitation function of this reaction.

The main part of the DELTA-2 set-up on the Nuclotron
internal target is a scintillation range spectrometer ST for
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Jla6opatopus c¢usmkm yacruy

10 aBrycra Ha cemuHape [{EPH Opum mpemcTaBieHsI
HOBBIE MpE/IBAPUTEIBHBIC PE3YJBTAaThl  IKCIIEPUMEHTA
NA-48 (yaactue OMSN B K0TOpOM BechbMa 3HAYUTEIHHO),
TIPECTABIISIIONINE OONBIION HHTEPEC [T MEXIyHAPOIHO-
ro HayqHOTo cooOmiecTBa.YcraHoBka NA-48, co3maHHAs
JUISL TOYHOTO M3MepeHust mpsimoro Hapymienust CP-cumme-
TPHU B pacnajiax HeMTPaJIbHBIX KAOHOB, YCIEIIHO BBITIOJ-
HUJIA CBOIO NepBOHavYalIbHYo 3a1ady B 2001 r. Ha ator pa3
OHa OblJIa MCIOJIB30BaHA JUISl PELICHHS IPYTOil MpoOiembl,
3arparuBaroniei (yH1aMEeHTaIbHbBIE OCHOBBI CETOTHSIIITHNAX
MIPEACTABICHNIT O OUHAMHKE CIa0BIX B3aUMOJICHCTBHM.
Peub et 06 SKCIIEpUMEHTAIBHON TPOBEPKE YHUTAPHOCTH
Matpuisl Kabn66o—Kabasmu—Mackassl (CKM), koTopas
OITCHIBAET CMEIINBAHNE KBAPKOB, YIACTBYIOIINX B CIIa0BIX
B3anmozeicTBusIX. [I0cKoNbKy HUKTO HE COMHEBAETCS B €€
YHATapHOCTH B MAaTeMaTHUECKOM CMBICIIE, UIMEETCS B BUIY
MIPOBEPKA TOJHOTHI CTaHAAPTHON Mozxenu. Hampuwmep, cy-
IIECTBOBAHNE JOMOJHUTEIBHBIX TOKOJICHHH KBApKOB MO-
1710 OBbI 03HAYaTh, YTO MATPHIA UX CMEIINBAHUS Ha CAMOM
JieTie UIMEET APYTYIO Pa3MEpPHOCTD, U ee (3 X 3)-CerMeHTt, Ko-
TOPBIM MBI HAOIIOAAEM C U3BECTHBIMH MOKOJICHHSIMH, MO-
JKET BIIOJIHE OKA3aThCsl HEYHUTAPHBIM.

C TOYKH 3peHHs COBPEMEHHOTO COCTOSIHUSI ATOH ITpo-
071eMBbl, HHTPUTA 3aKJIIOYACTCS B TOM, YTO IO CAMOTO IIO-
CJICTHETO BPEMEHH CPEIHEMHUPOBBIC JAHHBIC aBAJIN yKa3a-
HUE Ha HapyueHue yautapHoctu CKM-marpuusl. B yact-
HOCTH, CyMMa KBaJpaToB MOMYyJIEH €€ 3JIEMCHTOB,
CBSI3BIBAOIINX #-KBAPK CO BCEMHU JIPYTUMH, OTIINYAIACH OT
eMHUIIBI Ha BenmuuuHy (4,3 +1,9) - 1073.B JKCIIEPUMEHTE

NA-48 Ha 0CHOBE MOIYYEHHOU PEKOPIHOMN CTaTUCTUKU MO
pacriajiaM KaOHOB M HEUTPaJIbHBIX THIIEPOHOB ObUT U3MEPEH
Monyinb anementa CKM-marpungt |V, |, KOTOpbIi g0mkeH
0bITh paBeH 0,2274 +0,0021, eciu NpUHATH 32 OCHOBY 3Ha-
uenue|V |, morydennoe B padore [1], mpenedpeys 3aBeso-
MO Majoi BeIuuMHOH |V, | U MOTPeOOBaTh BBLITOIHEHHS
yautapHoctu Marpuiibl CKM. Jlist 3Toro ObUTH ¢ BBICOKOH
TOYHOCTBIO U3MEPEHBI BEPOSITHOCTH PacliajioB HEUTpalb-
HBIX M 3aPSDKCHHBIX KAOHOB Ha ITHOH, YJIEKTPOH U HEUTPHHO
(K ,3-pacmajpl), a TaKKe paciiafia HEeHTPanbHOIO KCH-THIIe-
pOHa Ha CUTMa-TUIEPOH, IEKTPOH U HEUTPUHO. Pe3ynbrar
NA-48, nonyueHHbIH U3 JaHHBIX 110 pacHay HeHTPaIbHbIX
KaoHoB, |V, |=0,2187 +0,0028, HECKOILKO BBILIE H3BECT-
HBIX U3MEPEHUH ATOW BEJIMYHMHBI, HO OCTAETCSl HUXKE TOTO
3HAYEHUS], KOTOPOE HEOOXOJMMO JIJIsI BBIIIOIHEHHUS YCIIOBUS
yHUTapHOCTH. OJIHAKO 3TOT Pe3yNbTaT COAEPKUT HETOUHO-

identification and energy gauging of charged particles. The
presence of the effect on copper and silver nuclei (see
figure) is previously endorsed. The first preliminary results
are submitted to the XVII International Baldin Seminar on
High Energy Physics Problems «Relativistic Nuclear
Physics and Quantum Chromodynamics», September 27 —
October 2, 2004, and will be published.

1. Krasnov V. A. et al. // Phys. Lett. B. 1982. V. 108. P. 11.

2. Akimov Yu. K. et al. // JINR Rapid Comm. 1989.
No. 2[35]-89.

Laboratory of Particle Physics

The NA48 collaboration, in which the JINR participa-
tion is quite considerable, presented at a CERN seminar on
10 August its new preliminary results that might be a matter
of large interest to the international scientific community.

The NA48 set-up was originally designed for the pre-
cise measurement of the direct CP violation in neutral kaon
decays and successfully reached its primary goal in 2001.
This time it was used to solve another problem related to the
fundamental ideas about the dynamics of weak interactions.

Namely, the new experimental check for the unitarity of the
quark mixing matrix introduced by Cabibbo, Kobayashi and
Maskawa (CKM) has been carried out. As nobody thinks
this matrix could be a nonunitarian in the mathematical
sense, such checks in fact concern the completeness of the
Standard Model. For example, the existence of additional
quark generations would mean that CKM matrix has anoth-
er dimension and its visible segment (3 X3) may be nonuni-
tarian.

The current experimental status of this problem is in-
triguing, as up to the latest time the world data led to hint of
the CKM unitarity violation. In particular, the sum of CKM
matrix elements squared norms, connecting the u quark with
all other ones, deviated from unit by (4.3 £1.9) 1073, In

the NA48 experiment the norm of the matrix element CKM
|V | has been measured using the largest data sample of
kaon and neutral hyperon decays. Its value has to be equal to
0.2274 £0.0021, if one accepts the well measured |V, ;| [1],
ignores the negligibly small |V, , |, and assumes the unitarity
of the CKM matrix. To do so, a high-precision rate measure-
ment was made for the decay of charged and neutral kaons

into pion, electron and neutrino (K .3 decays), and for the
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CTH, BHOCHMBIC IIJIOXMM 3HaHHEM (opMpakTopa pacrana.
A BOT U3MEPEHNE BEPOSITHOCTH 3aPSKEHHBIX KAOHOB IO Ka-
Hay K 3 nano sennuuny |V, |= 0,2241 +0,0026, kotopas
PacXOIMTCs C UMEBIIMMUCS IO HEJTAaBHETO BPEMEHH MHUPO-
BBIMU JJaHHBIMHU [2, 3], HO comlacyercsi Kak ¢ YHUTapHO-
ctbio CKM-MaTpuiipl, Tak M ¢ CaMbIM ITOCIIETHUM H3Mepe-
HueM, BbimoTHeHHBIM B BNL (CIIA) [4]. AHanu3 TaHHBIX O
pacriajzie HEMTPaJIbHOTO THIIEPOHA MPUBOAUT K 3HAUYCHHUIO
|V,s1=0,214+0,03, koTopoe B mpenenax cBoed OombIIon
HEONPEICICHHOCTH COTIIAaCyeTCsl ¥ C HOBBIMHM, M CO CTaphl-
MU U3MEPEHUSMH.

Bce 3T HOBBIE pe3ynbraThl OBIIM MPECTABICHBI Ha
32-it MexayHaponHoit KOH(DEPEHITUH 110 (PU3UKE BBICOKIX
sHepruit (I[lexun, 16-22 aBrycra 2004 1.) [5] y4acTHHKOM
xoyurabopannu NA-48 u3 Jly6ust JI. JlutoBeim. HoBas uH-
(bopmanusa o mMarpudHOM 3y1eMente |V, | o NA-48 Obia
BKJIIOUEHA B IUICHAapHBIA JOK’Ian, chaenaHHbil B. Ilatepa
(KLOE), n nmaxke B 3aKIIIOYATEIBHBIN JTOKIA] KOH(pEpeH-
mu, cnenanabiit 1. Ommucom (LIEPH). Bmecte ¢ mocnen-
HuMu pesynbraramu sxcnepuMenToB KLOE, KTeV u E865
pe3yabrat NA-48 BHEC CyLLIECTBEHHBIH BKJIa/1 B BBIBOJ KOH-

(epenuun o ToM, 4TO «cara |V, | 3aBepiicHay.
1. Savard G. et al. // Phys. Rev. Lett. 1995. V. 74. P. 1521.

2. Donoghue J. F., Holstein B. R., Klimt S. W.// Phys. Rev. D.
1987. V. 35. P. 934.

3. Bourquin M. et al. // Z. Physik C. 1983. V. 21. P. 27.

4. Poblaguev A. A. for the collaboration BNL-ES865.
hep-ex/0405036. 2004.

5. http://ichep04.ihep.ac.cn.

JNa6opatopus saepHbIX npobnem
um. B. . xenenosa

B Jlabopatopuu sinepubx npodiem um. B. I1. JIxemne-
noBa Ha (hazorpore OMSU npoBoauTCs MIMPOKAst IPOTpam-
Ma HCCIEJOBaHMH IO TpoOJIeMe MIOOHHOTO KaTainmsa B
dt-cmecu. [l mMpOKOro CHEeKTpa 3HAUYCHWH TeMIeparyp
(20-800 K), mmotHocTett (0:2—1:2 LHD) u xoHIIeHTpanuit
tputHsa (15-86 %) xommabopanueir n3z yousi, Poccun n
Tonmananu n3mMepensl napaMeTpsl dt-nukia.

Bom V. R. et al. IlpunaTo X onmyonukoBaHuIO B « KO TOy.

Jliist HU3KO0(hOHOBBIX TEPMAHUEBBIX JIETEKTOPOB OOJIb-
moro o0bema, padoTafoONIMX MPH JIOCTATOYHO HHU3KOW 3a-
rpy3ke B JUAIL, npemiokeH HOBBIA JIByXYpPOBHEBBIH HM-

decay of neutral ksi hyperon into sigma hyperon, electron
and neutrino. The result of NA48, based on the analysis
of neutral kaon decays, leads to the value
|V,s1=0.2187 £0.0028, which is still lower than it is neces-
sary for CKM-matrix unitarity, though it is somewhat high-
er than that given before by all known measurements. But
this result suffers from the uncertainties related to the poor
knowledge of the decay form factor, taken from the pub-
lished sources. On the other hand, the new measured decay
rate of the K, charged kaon decays yields
|V,s1=0.2241 £0.0026, which contradicts to the old estab-
lished data [2, 3], but is completely compatible with the
CKM matrix unitarity as well as with the last BNL measure-
ment [4]. The measurement of this value based on the neu-
tral hyperon decay rate leads to |V, |=0.214 £0.03, which
is in accordance with both old and new data due to its large
uncertainty.

These new NA48 results have been reported at the 32nd
International Conference on High Energy Physics (August
16-22, 2004, Beijing, China) [5] by the JINR participant of
the NA48 collaboration L. Litov. New information on the
|V,| from NA48 was included into the plenary report by
V. Patera (KLOE) and even into the final «Conference Sum-

mary», made by J. Ellis (CERN). Together with the last re-
sults from KLOE, KTeV and E865, the NA48 experiment
has contributed considerably to the final conclusion of the
conference that the V| saga is over».

1. Savard G. et al. // Phys. Rev. Lett. 1995. V. 74. P. 1521.

2. Donoghue J. F., Holstein B. R., Klimt S. W.// Phys. Rev. D.
1987. V. 35. P. 934.

3. Bourquin M. et al. // Z. Physik C. 1983. V. 21. P. 27.

4. Poblaguev A. A. for the collaboration BNL-ES865.
hep-ex/0405036. 2004.

5. http://ichep04.ihep.ac.cn.

Dzhelepov Laboratory of Nuclear Problems

At the Dzhelepov Laboratory of Nuclear Problems a
vast program of the experimental investigation of the
muon-catalyzed D-T fusion was performed on the JINR
Phasotron by JINR-Russia—the Netherlands collaboration.
Parameters of the D-T cycle were obtained in a wide range
of deuterium—tritium mixture conditions (temperatures of
20-800 K, densities of 0:2—1:2 LHD and tritium concentra-
tions of 15-86%).

Bom V. R. et al. // JETP (in press).
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mMynbC (pOPMHUPOBAHUS, B KOTOPOM BEPXHSS YacTh CTaH-
JAPTHOTO OCTPOKOHEYHOTO (Cusp) HMMIyJbCca 3aMeHEHa
napabonoii. CoxpaHeHne B HU)KHEH 4acTH MMITYJIbCa CTaH-
JTApTHON OCTPOKOHEUHOH (hOPMBI 00ECIIEUNBACT ONITHMAIIb-
HOE TTOJIaBJICHHE IIyMa, a napadonmyeckas popma Bepxy1-
KM UMITYJIbCa O3BOJISIET JOCTATOUHO XOPOIIIO KOMIIEHCHPO-
BaTh OaymmcTudeckuil nedumut. B pesynsrare ¢axTop
noJasJieHus ryMa yimy4dmaercs Ha 10—-12 % no cpaBHeHHUIO
CO CTaHAAPTHOM KBa3WrayCCOBCKOM (opmMoii mMmynbca
(hopmupoBaHUsI.

Kanunun A. U., beonaxos B.A. Tlpenpuar OWSAU
E13-2004-34. [y6na, 2004; mpuHATO K OITyOJMKOBAaHUIO B
«NIM Ap.

[Ipennoxena u onucana sueika st OIHOOCHOTO CKa-
THUS KPUCTAIUIOB 110 5 KOap, ucmonb3yeMas B uSR-sxcepu-
MEHTax I10 UCCIEI0BAaHUIO B3aUMOJCHCTBUS aKLUENTOPHOM
MPUMECH AJIOMUHUSL B KpeMHUU. Pa3Meprl uccienyemMbIx
o0pasmoB 9,5 X 9,5 X20 mM. KoHTpons maBieHUs ocylie-
CTBIISUICA KATHOPOBAHHBIMU TEH30PE3UCTOPAMHU.

Amnopeiixa /[. u op. llpenpuat OSSN P14-2004-111. {yGna,
2004; nHanpasneHo B xypHaI «[1TO».

I[aH O630p MCTOAOB U PE3YJIbTATOB BBIYHUCJICHUSA CIIH-
HOBBIX SACPHBIX MATPUYHBIX 2JICMCHTOB, KOTOPBIC HE00X0-
JAUMBI UIA pacydeTa BepOfITHOCTCf/’I BSaHMOHeﬁCTBHﬂ Mac-

Jy6Ha, 9 centsa6ps. OTKpeITHE MeMOpUaNBHOH Tocku podeccopy B. I1. ImMutpueBckomy
Ha (hacaze 31aHMs OT/IeNIa HOBBIX yckopuTenei Jlabopatopun saepubix npodiaem um. B. I1. xenenosa

T

Dubna, 9 September. Opening of the memorial plaque to Professor V. Dmitrievsky on the front wall of the building
of the New Accelerator Department at the Dzhelepov Laboratory of Nuclear Problems

For large-volume high-purity Ge detectors, working at
low counting rates, a new two-level shaping optimized for
ballistic deficit and electronic noise is proposed at the
Dzhelepov Laboratory of Nuclear Problems. The shaping is
based on a cusp-like form of the bottom part of the shaping
and a parabolic-like form of the top shaping part. Due to the
side wings of the cusp the well noise characteristics of the
shaping are conserved. On the other hand, the parabolic part
of the pulse shape allows rather satisfactory compensation
of the ballistic deficit. Calculation shows that the noise fac-
tor can be improved within 10-12% as compared with stan-
dard quasi-Gaussian shaping.

Kalinin A. 1., Bednyakov V. A. JINR Preprint E13-2004-34.
Dubna, 2004; Nucl. Instr. Meth. A (in press).

A cell for uniaxial stress of crystals up to 5 kbar, which
is used in the #SR experiments on investigation of the alu-
minium acceptor impurity in silicon, is proposed and de-
scribed. Dimensions of the samples to be investigated are
9.5%9.5x20 mm. The pressure control is performed with
the calibrated tensor resistors.

Andreica D. et al. JINR Preprint P14-2004-111. Dubna, 2004;
submitted to «Instr. Exp. Tech.».
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CUBHBIX CITa00B3aMMOJICHCTBYIONIIX YACTHI[ TCMHOM MaTe-
pud  c  sAApaMud  MUILIEHH — Jerektopa. [IpuBenen
MaKCHMAaJIbHO TIONHBIA HaOOp SACPHBIX BaKyyMHBIX CPE-
HUX MPOTOHHOTO M HEUTPOHHOT'O CIIMHOB, PACCUUTAHHBIX B
Pa3IUYHBIX MOZENAX. DTHU 3HAYEHMs] MO3BOJISIOT BbIYM-
CIIATH OKUAAEMYIO CKOPOCTH CYeTa COOBITHH MPSIMOTO Je-
TEKTHUPOBAHUS YACTHI] TEMHOU MaTepUH (PEIUKTOBBIX HEHl-
TPAJMHO) 32 CUET CITMHOBOTO B3aUMOACHCTBHSI 3TUX YACTHI]
C s IpamMu.

beonaxos B.A., Lumxosuy @. hep-ph/0406218; HanpaBieHO
B KypHAI « QYA .

B otnene HoBBIX yckopuTeneid JIabopaTtopuu sepHbIX
npobiem um. B. I1. [[xenenoBa coBmecTHo ¢ MHCTHTYTOM
ssmeproit ¢usukn Kpakosa (ITosbina) cosmaHa pessiOH-
Has 0a3a TaHHBIX TApaMeTPOB KOHTPOJIS U YIIPABIEHUS pa-
60T1oii n3oxpounoro ukiorpona (Isochronous Cyclotron
Data Base — ICDB). Ota 6a3a JaHHBIX HalmMcaHa Ha sS3bIKe
Transact SQL myis CYBJI MS SQL Server 2000 ¢ moMo1ipro
MS Enterprise Manager u MS Query Analyzer u ycraHo-
BJIEHA Ha cepBepe M30XpoHHOro Iukiorpona AIC-144 B
Kpakoge, paboTaromiem moj yrnpaBieHHEM OTIepalliOHHON
cucremsl MS Windows Server 2003 (Standard Edition).
Wurepdeiic 6a3bl nanHbIx Hanucad Ha C++ ¢ momorpio MS

Visual C++.NET u BCcTpoeH B mporpamMmy ITOMOIITH OIepa-
topy (Cyclotron Operator Help Program — COHP),
KOTOpasi HCHOJIB3YETCS ISl MOACINPOBAHUS PEXUMOB pa-
00TbI H30XPOHHOTO NUKJIOTPOHA. CBsI3b MPOTrpaMMBbI TOMO-
1M OTIEPATOPY C PEISIIMOHHON 062301 JAHHBIX OCYIIECTRIIS-
€Tcs Ha OCHOBE IPOTOKOJIA OTKPHITOH MEXKCBSI3M 0a3 JaH-
HBIX. Pensnonnas 6a3a TaHHBIX MAPAMETPOB KOHTPOIS U
yTpaBiIeHUs] pabOTOW M30XPOHHOTO ILHUKJIOTPOHA IIPEIHA-
3HAYAETCs, BO-TIEPBBIX, IS CHCTEMATH3ALNH BCEX KapT n3-
MEPEHHBIX W CMOJEGJIMPOBAHHBIX MAarHUTHBIX TIOJNIEH C
LENIBI0 UX aBTOMAaTHYECKOTO HMCIIOJIBb30BaHUS B ITpOIIEcce
MOZICTTMPOBAHUS PEKUMOB pabOTHI, BO-BTOPBIX, JUIS YIIOPS-
JIOYCHHSI COXPAHAEMBIX PEKHMOB PabOTHI € ENBI0 yIO0HO-
TO JOCTyNa K HUM, B-TPETBbUX, JUII YIPOIICHUS PaOOTHI
orepaTropa M30XPOHHOTO LUKIOTpoHA. PensimnonHas Gasa
JTAaHHBIX [TapaMETPOB KOHTPOJIS U YTIPABICHHS paboToH n30-
XPOHHOTO IUKJIOTPOHA OTPAXKAET €ro (PU3MUECKYIO CTPYK-
TYpY 1 JIOTHKY pabOTBhI €T0 oreparopa.

Kusan U. H., Bopoocyos C. b., Tapawrxesuu P. CoobuieHne
OUSIN P9-2004-123. My6Ha, 2004.

B otaene ¢usuku npomexyrtounsix sHepruid JISII
IpoBezieHa paboTa Mo CHCTEMaTU3aIlMi METOA0B BbIPAa0OT-
KA TpHUITEpa B DKCIIEPUMEHTAX CpEJHEro Macmrada Ha

A review of the calculation of spin-dependent matrix
elements relevant to scattering of weakly interacting mas-
sive dark matter particles on nuclei is provided. A compre-
hensive list of the proton and neutron total spin expectation
values calculated within different nuclear models is present-
ed and analyzed. These values allow a conclusion about the
event rate expected in direct dark matter search experiments
due to spin-dependent neutralino—nucleon interaction, pro-
vided neutralino is a dark matter particle.

Bednyakov V. A., Simkovic F. hep-ph/0406218; Particles and
Nuclei (in press).

At the New Accelerator Department of the Dzhelepov
Laboratory of Nuclear Problems, together with the Institute
of Nuclear Physics (Krakow, Poland), a relational data base
of control parameter of isochronous cyclotron (Isochronous
Cyclotron Data Base — ICDB) is created. The data is writ-
ten in Transact SQL for the MS SQL Server 2000 with the
use of MS Enterprise Manager and MS Query Analyzer and
was installed on the server of the AIC144 isochronous cy-
clotron in Krakow, which operates under the control of op-
erating system MS Windows Server 2003 (Standard Edi-

tion). The interface of the data base under consideration is
written in C++ with the use of Visual C++.NET and is built
in the Cyclotron Operator Help Program (COHP), which is
used for model of operational modes of isochronous cy-
clotron. Communication between the COHP and the rela-
tional data base is realized on the basis of Open Data Base
Connectivity protocol. The relational data base of the con-
trol parameter of the isochronous cyclotron is intended:
firstly, for systematization and automatic using of all mea-
sured and modeled magnetic field maps in process of mod-
eling of operational modes; secondly, for ordering of stored
operational modes and comfortable access to them; thirdly,
for simplifying of isochronous cyclotron operator work.
The relational data base of the control parameter of the
isochronous cyclotron reflects its physical structure and log-
ic of work of its operator.

Kian 1. N., Vorojtsov S. B., Tarashkevich R. JINR Commun.
P9-2004-123. Dubna, 2004.

The triggering in medium-scale experiments at high-
and intermediate-energy accelerators is systematically in-
vestigated at the Intermediate Energy Department of DNLP.
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YCKOPHUTEISIX BBICOKMX M NMPOMEKYTOUHBIX Hepruil. Pac-
CMOTpEHBI 001IHe TPeOOBaHUS K TPUTTEPHBIM CHCTEMaM, a
TaKKe 0COOCHHOCTH TAKHX CHCTEM B KOHKPETHBIX IKCIICPH-
MEHTAaX, MMO3BOJISAIOMINE BBHIMOIHATE d(PPEKTUBHBIN 0TOOD
COOBITHI M3ydaeMoro mporiecca. Vi3ydeHsl MeToIsI 0TOopa
COOBITHI, OCHOBaHHBIC Ha HCITOIH30BAHUU YHEPTOBEIICIIC-
HHsI, MHOKECTBEHHOCTH, BPEMEHH NPOJIETa, HOHU3ALHOH-
HBIX TIOTePh, MH(POPMAIHH C TPEKOBBIX IETEKTOPOB H JIPY-
TUX JAaHHBIX, IOCTYIIHBIX B peanbHOM BpeMeHu. [IpuBene-
HBl TNPUMEpPBl pean3allid MHOTOYpPOBHEBOIO TpHITEpa.
[MomuepkHyTa HEOOXOUMOCTH OIIEPATHBHOTO KOHTPOIIS 32
0TOOPOM COOBITHI, ITOCKOJIBKY HAPYIICHHS B €€ PabOTe MO-
TyT NPUBOAUTH K HEBOCIIOJIHUMOM MOTEPE TaHHBIX.
Kynukos A. B. HaripasieHo B sxypHal « QYA S».

B Jlabopatopuu sinepubIx npodirem um. B. I1. JTxemne-
10Ba BEAETCS COOPYKEHHE HOBOH 3KCIEPUMEHTAIbHON
YCTAHOBKM — HAKOIHTEJIsl TO3UTPOHOB HU3KOW SHEPIUU
LEPTA (Low Energy Particle Toroidal Accumulator). B aB-
rycre Obl1a 3aBepiieHa cOOpKa yCTAaHOBKH U HA4aTO TECTH-
poBaHue ee (HOKyCHUpPYIOLIEH CHCTEMBI MIEKTPOHHBIM ITyd-
koM. 10 ceHTsIOpsi ObUT OCYIIECTBIICH 3aXBaT MHKEKTHPO-
BaHHOTO 3JIEKTPOHHOTO ITy4Ka ¥ MOJIyYeHa ero yCTOWYHnBast
LUPKYISIHS B HAKOITUTEIEHOM KOJIbLIE.

DTa ycTaHOBKA IpeTHA3HAYCHA [T TCHEPAIIHH aTOMOB
MTO3UTPOHNS, BOSHUKAIONINX B PE3YNIbTaTe PEKOMOWHAIIHH
MTO3UTPOHOB M OXJIAKIAFONINX AICKTPOHOB B CEKIIUHU JJICK-
TPOHHOTO OXJIaXK/IeHHsI HakoruTes. [lo3utponuit hopmu-
pyercs B BUe HHTEHCUBHOTO, J10 10 4 ¢~ noroka atomos,
KOTOPBIN HMEET MaJIbIi, mopsika 1 Mpa, yriioBoii pa3dopoc
1 Menee yeM 104 oTHOCHTebHDII pa3dpoc yacTull 1o
CKOPOCTH.

bnaropapst mpUMEHEHHIO AIEKTPOHHOIO OXJIAXKICHHS
Ha 3TOH ycTaHOBKe OyayT MOJydYeHbl yHUKAJIbHBIC ITapaMe-
TPBI IIyYKOB OPTOMO3UTPOHUS, KOTOPBIE MMO3BOJSAT MPOBE-
CTH B IPUHIMIIHAIBHO HOBOH MOCTaHOBKE MIMPOKUN KPYyT
9KCIIEPUMEHTOB B obnacty (usnku yactun. Cpeau HUX —
nouck CPT- u CP-napymieHuii, npoBepka 3aKoOHa COXpaHe-
HUS DIIEKTPHYECKOTO 3apsia B e e -aHHUIHIISIIHH, Peliy-
3HOHHBIE M3MEPEHHS BPEMEHHU >KU3HU OPTOIO3UTPOHHUS,
BKJIIOUAs IPOBEPKY TUIOTE3bI CYIECTBOBAHUS KOPOTKOXKH-
ByILIEro 0030Ha U TUIIOTE3bI «3epKajbHON BeeneHHony.

Kpome Toro, yctaHOBKa SIBISETCSI TPOTOTUIIOM CHCTE-
MBI IEKTPOHHOTO OXJIaX/ICHNS aAPOHOB BHICOKOH HEPT NI
LUPKYJIAPYIOLIAM JIEKTPOHHBIM IYYKOM, YTO IPEICTABIIS-
eT OoNBIIoi MHTEpeC B (PHU3HUKE BHICOKUX dHEpruit. OgHUM
U3 BO3MOXHBIX IpUMeHeHuH Hakonurtenedl tuna LEPTA

General requirements to trigger systems are discussed and
the features of such systems in concrete experiments allow-
ing for effective event selection of the process in study are
also presented. The event selection methods based on ener-
gy deposit, multiplicity, time of flight, ionization losses,
tracking information and other available in real time data
are considered. Examples of using the multilevel trigger are
given. The necessity of permanent control for the event se-
lection process is stressed because its imperfections may re-
sult in irreplaceable loss of data.
Kulikov A.V. Submitted to «Particles and Nuclei».

A new experimental set-up, Low Energy Particle
Toroidal Accumulator (LEPTA), is being constructed at the
Dzhelepov Laboratory of Nuclear Problems. The assem-
bling of the set-up was finished in August and its focusing
system was tested with an electron beam. On 10 September
the injected electron beam was trapped and its stable circu-
lation in the storage ring was obtained.

This set-up is meant for the generation of positronium
atoms, which appear in the recombination of positrons and
electrons in the storage electron cooling section. Positroni-

um appears in the form of an intensive, up to 10 4571 flux
which has a small, about 1 mrad, angle spread and less than
10~4 relative spread of particles in velocity.

Due to electron cooling, unique parameters of the or-
thopositronium beams will be obtained that will allow a
wide range of experiments in particle physics in principally
new conditions. Among them are search for CTP and CP vi-
olations, check of the electric charge conservation law in
ete™ annihilation, precision measurements of the ortho-
positronium lifetime including the test of the hypotheses of
the short-lived boson existence and the «mirror universey.

In addition, the set-up is a prototype of the electron
cooling system of high-energy hadrons with a circulating
electron beam, which is of much interest in high-energy
physics. One of possible applications of the LEPTA-type
accumulators will be also generation of pointed antihydro-
gen fluxes with an intensity of up to several thousands of an-
tiatoms per second. A project of such a «generator» is dis-
cussed in the programme of the future GSI accelerator com-
plex.
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CTaHET TAaKKe T'eHepanys HalpaBJICHHBIX IOTOKOB aHTHBO-
JI0pOJia ¢ MTHTEHCHBHOCTBIO /10 HECKOJIBKUX THICSY AHTHATO-
MOB B ceKyHy. [IpoeKT Takoro «reneparopa» o0CyxaaeTcs
B IIporpamMme Oy/yIero yckoputeabHoro komrurekca GSI.

Ha moroke NO3MTPOHOB HHXKEKTOpA HAKOITUTEIS
LEPTA nnanupyeTtcst BBIIIOJIHUTE MPOrpaMMy HCCIIEA0Ba-
HUH TPUKIJIQJHOTO XapakTepa — M0 (PU3UKE TOITYIIPOBOI-
HUKOB.

HemanoBaxxHo, 9TO HOBast yCTaHOBKA, pa3paboTaHHas
B paMKax TeMbl «PH3MKa U TEXHWKA YCKOpHUTENei», Obuia
COOpY’)KCHA B 3HAUMTEILHON Mepe 3a cUeT BHEOIOPKETHBIX
CPEJICTB, TIOJyICHHBIX B PE3YJIbTAaTe BBITOIHEHHS padoT 110
3aKa3aM YCKOpHTENbHBIX meHTpoB Mmupa (FNAL, BNL,
RIKEN, FZJ u np.).

VYeranoska LEPTA siBiisieTcs Takke MPEKPaCHBIM «II0-
JUTOHOM» JUTS TTOATOTOBKH HAy4YHBIX Ka/IpOB, TaK KaK «Ka-
MEpHBII» XapakTep SKCIEPUMEHTOB, IIPOBOANMBIX Ha HEH,
TI03BOJISIET AKTUBHO BOBJICKATh HAyYHYIO MOJIOJCKD B BBI-
TIOJTHEHHE Pa3HOOOPa3HBIX pabOT C IOBOJIBHO OBICTPHIM H0-
CTH)KEHHEM DE3ylbTaToB. DTO, B CBOIO OYEpe/b, JAENACT
YCTAQHOBKY HPHUBICKATEILHON IUISi HAYYHBIX M Y4EOHBIX
LIEHTPOB cTpaH-ydyactHul OWSN.

HU. H. Mewxkos

Jlabopartopus HeUTpoHHOW hU3nKmn
um. U. M. @Ppanka

B JlabopaTopun HEHTPOHHOW (PH3UKH TPOIOIKAIOTCS
CHCTEeMaTH4YeCKNE MCCIICAOBAHUS BIUSHAS BHEIIHETO BBI-
COKOTO JIaBJICHHUSI HA aTOMHYIO M MAarHUTHYIO CTPYKTYpy
MaHranutoB Ry_ A MnO 5 (R — penxozemenbHbIH, A —
IIEJI0YHO3EMETbHBINA 3MeMeHThl). OTKphITHE dhdeKTa Ko-
noccanbHOro Marueroconporusienust (KMC) u pasHo-
o0pazue MarHUTHBIX U JIEKTPOHHBIX CBOHCTB MAHTaHUTOB
BBI3BAJIO 3HAUUTENBHBIH, HE 0CIa0eBAIOINI yKe HA TPOTS-
KECHUH PAZA JICT HHTEPEC K UCCICAOBAHUAM 3TUX COCIMHE-
Hui. OZHAKO BIMSHHUE BHICOKOTO JIaBICHUS HA CTPYKTYPY U
CBOMCTBA MAHTAaHNTOB HEJOCTATOYHO XOPOIIO U3yUEHO.

ATOMHass W MarHuTHas CTPYKTypa MAaHTaHUTOB
Pri_ Sr MnO; (x =0,5, 0,56) uccienopanack METOIOM
HEUTPOHHOW IU(PaKIUK B AUAINA30HE BHEITHUX BBICOKHX
nasienuit 04,8 I'Tla u remneparyp 15-300 K na criekrpo-
merpe JH-12 uMIyabCHOro BBICOKOIIOTOYHOIO pEaKkTopa
WBP-2. Tlpu HOpManbHOM MHaBICHHH 00a COCIUHCHHS
B 00JIaCTH TOCTaTOYHO HU3KHX TEMIIEpaTyp UMEIOT aHTH-
tdeppomarautHoe  (ADM) coctosHme A-tuma. B
Pr 551 sMnO; Takxe HaOTFOMaeTCs MIPOMEKYTOTHOE (hep-
pomarautHoe (PM) coctostHue. [Ipn BeICOKOM AaBiIeHUN

An application program on semiconductor physics
is planned to be implemented at the positron flux of the
LEPTA injector.

It is very important that this new set-up worked out in
the framework of the topic «Physics and Technology of Ac-
celerators» was developed to a large extent with nonbudget
means obtained through execution of orders from accelera-
tor centres such as FNAL, BNL, RIKEN, FZJ.

The LEPTA set-up is a perfect «ground» to train scien-
tific personnel, as the «chamber» character of the experi-
ments makes it possible to involve young scientists into dif-
ferent tasks obtaining rapidly results. In its turn, this makes
the set-up attractive for scientific and educational centres in
JINR Member States.

1. Meshkov

Frank Laboratory of Neutron Physics

At the Frank Laboratory of Neutron Physics the
systematic studies of the effect of external high pressures
on sthe atomic and magnetic structure of manganites

R_,A MnO; (R — rare-carth, A — alkaline-carth ele-
ments) are continued. The discovery of colossal magnetore-
sistance (CMR) effect and a variety of magnetic and
electron properties of manganites have attracted consider-
able interest in the studies of these compounds, which has
not waned in recent years. However, the effect of high pres-
sures on the structure and properties of manganites has not
been adequately investigated yet.

The atomic and magnetic structure of manganites
Pri_,Sr . MnOj (x =0.5,0.56) has been studied by the neu-
tron diffraction method at external high pressures of up to
4.8 GPa in the temperature range 15-300 K at the DN-12
spectrometer of the IBR-2 pulsed high-flux reactor. At nor-
mal pressure, both compounds in the range of rather low
temperatures are in antiferromagnetic (AFM) state of
A-type. In Pr(sSr,sMnO5 the intermediate ferromagnetic
(FM) state is observed as well. At a high pressure P =1.9
GPa in Pry,,Sr;s,MnO; a new AFM state of C-type,
which coexists with the initial AFM state of A-type in the
range of low temperatures, has been observed. In
Pr( sSrq sMnO 5 the effect of high pressure results in a sig-
nificant increase in temperature of phase transition from in-
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P=19TIlaB Pr0’44 Sr 0’56Mn03 HaOJIIONAJIOCh TTOSIBIIE-
Hue HoBoro AMM-cocrosinus C-Tumna, KOTOpOe cocylle-
cTByeT ¢ ucxomHeiM ADM-cocTostHreM A-Thria B 00JIacTh
HU3KHX Temmepatyp. B Pr sSr) sMnO 3 BoszeiicTeue BbI-
COKOTO JIaBJICHUS MPHBOJUT K 3HAYUTEIHHOMY BO3pacTa-
HHUIO TEMITepaTypsl (a3oBOro mepexoga M3 IMPOMEKYTOU-
Horo ®M-cocrosiuuss B ADPM-cocrosnue A-tumna. [lpu
P =2TTlaB obnacT HU3KHUX TEMIIEPATyp HAOIIOIACTCS CO-
cymectBoBanne ucxoqHoro AOM-cocTosHus ¢ (a3oi, He
TIPOSIBIISIONICH MPU3HAKOB HAINYMS JAJTbHETO0 MAarHUTHOTO
mopsiaka [1]. Habmromaembie MarHUTHBIC (ha30BEIC TIEPEXO-
JIbl YIAJIOCh YCTICIIHO OOBSICHUTH HAa OCHOBE PACCMOTPEHUS

MOJICJILHOTO TaMUJIBTOHHMAHA CHUCTEMBI.
1. Kozlenko D. P., Glazkov V. P, Jirak Z., Savenko B. N. //
J. Phys.: Condens. Matter. 2004. V. 16. P. 2381.

B niepuoz ¢ 16 utons mo 23 utons 2004 1. ObUTH BBITION-
HeHBI paboTsl 1o ycky MBP-2 n uccnemoBaHusaM OCHOB-
HBIX XapaKTEPUCTHK PEaKTopa ¢ HOBBIM MOAYJISITOPOM pe-
axtuBHOCTH [10-3. PaGOoTHI IPpOBOAMINCE KaK B CTAllHOHAP-
HOM pesknMme (6e3 Bpamenus [10-3), Tak U B IMITYIbCHOM
pexume Ha MotHOCTH 10 1,5 MBT. Kpome Toro, 6p11a mmpo-
BEJICHa JIOTPy3Ka aKTUBHOM 30HBI OIHOM TOIUIMBHOI Kacce-

termediate FM state to AFM state of A-type. At P =2 GPa
in the range of low temperatures the coexistence of initial
AFM state with a phase without any evidence of long-range
magnetic order has been observed [1]. It has become possi-
ble to successfully explain the observed magnetic phase
transitions on the basis of consideration of model Hamil-
tonian of the system.

1. Kozlenko D. P, Glazkov V. P., Jirdk Z., Savenko B. N. //
J. Phys.: Condens. Matter. 2004. V. 16. P. 2381.

During a period from 16 June to 23 July, work was per-
formed to start up the IBR-2 reactor and to study the basic
characteristics of the reactor with a new modulator of reac-
tivity MR-3. The work was carried out both in a steady-state
mode (without rotation of MR-3) and in a pulsed mode at a
power of up to 1.5 MW. Moreover, one fuel cell to ensure
reactivity margin for the future operation of IBR-2 was ad-
ditionally loaded to the active zone.

The obtained results proved to be close to the expected
ones: neutron pulse duration (halfwidth) is 245 us. It is
achieved by means of the modulator of reactivity MR-3,
whose speed is only 600 rpm, instead of 1500 rpm for the

TOH Uil oOecredyeHHWs 3armaca pEeakTHBHOCTH  Ha
nocJjenyromue rojapl 3kcrryaranuu MbP-2.

[MomyueHHbIe pe3yabTaThl OMN3KN K 0XKUJAEMBIM: [UTH-
TENIBHOCTh HEWTPOHHOTO HMITyNbCa (TIONYIIMPUHA) —
245 MKc. DTO AOCTUraeTcs MOAYJISATOPOM PEaKTUBHOCTH
I1O-3, ckopocth KoToporo Bcero 600 00./MUH BMecCTO
1500 00./mMuH Ha TpenpIIyIIX MamuHaX. Pactpenencare
MOIITHOCTH MEXJTy ABYMSI TTOCJIEIOBATEIbHBIMHI HMITYJIbCa-
MH BHHO Ha PUCYHKE.

13 centa0ps Bo3oOHOBICHA TuTaHOBass pabora MBP-2
Ha (pu3nYecKnii SKCIIEPUMEHT.

PaCHpCIICJICHI/IB MOLIHOCTU MEXAY ABYMS ITOCJIEA0BATCIbHBIMU
BCIIBIIIIKaAMH. I[aHHLIC HOPMHUPOBAHBI HA MAKCUMYM BCIIBIIIIKHA
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Distribution of power between two consecutive pulses. The data
are normalized to the pulse maximum

previous machines. Distribution of power between two con-
secutive pulses can be seen in figure.

On 13 September the scheduled operation of IBR-2 for
physical experiments was renewed.

Laboratory of Information Technologies

In cooperation with the International Solvay Institute
for Physics and Chemistry (Brussels, Belgium), the Depart-
ment of Mathematics of the Aristotle University (Thessa-
loniki, Greece) and the Moscow Engineering and Physics
Institute (Russia), the efficient resource distribution in eco-
nomics based on entropy has been investigated. The ap-
proach developed in previous work on the efficient resource
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JNa6opaTtopus MHPOPMALMOHHBIX
TexXHOomnornm

CoBMectHO ¢ MexayHapoaHbiM CoJbBEEBCKMM HWH-
crutryToM ¢usuku u xumun (bproccens, benbrus), hakyms-
TETOM MaTeMaTHKH YHuBepcureTa uM. Apucrorens (Caio-
HUKH, [permst) 1 MOCKOBCKAM WH)KEHEPHO-(DU3NICCKIM
nHCTHTYTOM (POCCHs) mpoBeneHBl UCCIENOBaHUSA IO (-
(heKTUBHOMY pacHpeAe]ICHHI0O PECypCOB B SKOHOMHKE Ha
OCHOBE SHTPOIIHH.

Bruto momyueHo obobmieHue momxoa, pa3padoTaHHO-
ro paHee N0 YPPEKTHBHOMY PACIPEICICHHIO PECYPCOB B
SKOHOMHYECKHUX CHCTEMAaX ¢ MaJICHbKUM Ha0OPOM dIIeMEH-
TOB Ha OCHOBE HTPOITHH. [[11 ydeTa acCHMMETPUIHOTO pac-
TIpeIeNICHIsI PECYpCOB OBLIT BBEICH HOBBIM HA0Op (PyHKITHIA
WHTEPIOJISIIINAY ¢ IBYMS apameTpamiu. [loka3zaHo, 94To MaK-
CHUMaJIbHOE 3HAUCHHE SHTPOIIHU JOCTUTACTCS TOJIBKO B CITY-
Yae aCHMMETPHYHOTO PacIIPeICIICHIS PECYPCOB.

[lepBEIe pe3yIbTaThl HCIIOIB30BAHUS TAKOTO 0000IICH-
HOTO TIOAXO/Ia JUTsl aHAIIN3a PACIPEACTICHHS JOXOI0B Hace-
nenus [Ieeruu u Poccuu mokasajiu, 4To HOBast cXeMa I10-
3BOJISICT JaBaTh d(PPEKTHBHYIO OLECHKY COCTOSHUS aHAJH-
3UpYyeMOH  CHCTEeMBl W  KOHTPOJHPOBaTh  MpOIECC
pacmpeneneHus pecypcos.

Anmonuy A., Heanoe B. B., Kpanes A. B., Mamoxun B. B.,
Llanosanos M. B. // Physica A. 2004. V. 336. P. 549-562.

B cBs3M ¢ 3KkCnIepMEHTaMH Ha YCTaHOBKAX «JHeEp-
rust + TpaacMyTanusas» 1 SAD MeTooM MOHTE-KapIIOBCKO-
IO MOJCTHPOBAHUS U3y4yaeTCs 3aBUCHMOCTh BBIXO/a Heil-
TPOHOB M TEIUIOBBICIECHHUS B MUILIEHSX JJIEKTPOSACPHBIX
YCTAHOBOK, OOTy4aeMbIX BEICOKOIHEPTETHIECKUMHE POTO-
HaMH, OT MaTepHaia, pa3MepoB U KOH(GUTypalluy MUIICHH.
PaccmoTpeH oiH U3 BapHaHTOB MUILICHHU [T CO3aBaeMO
B Jlyone ycraHoBku SAD Ha IPOTOHHOM ITy4Ke C DHEprHEl
660 M»B. [lokazano, uro B npenenax 5—10 % BbIxos HEH-
TPOHOB B BUCMYTOBOW, CBUHIIOBOW M BOJB(PAMOBOH MH-
IICHSAX OKa3bIBACTCSI MPAKTUYECKH OJJUHAKOBBIM U HE 3aBH-
CHT OT ITyOMHBI OKHA, Yepe3 KOTOPOE BBOANUTCS ITy4OK IIPO-
TOHOB, 3aBUCHMOCTb CTAHOBHTCSI CYIIIECTBEHHOM JINIIb JJIS
0YEHb NIyOOKNX OKOH. CBHHIIOBAsl 1 BUCMYTOBAsI MUIICHH
auameTpoMm 8 cM, a Bojib(paMoBas MHIICHb THAMETPOM
5-6 cM akkymyaupyroT Ha anuHe AZ =20 cM He MeHee
80 % TemoBBIIEICHUS, 00YCIOBICHHOTO HOHU3AIMOHHbI-
MH TIOTEPSMH HEpTruu NnpoToHoB. IIpu 3tom okomno 95 %
9THX TIOTEPb MPOUCXOJNT B LIEHTPAILHOM 00JacTH paguy-
coM R =1,5cm.

bapawenxos B. C., Kymasam X., Jlobanosa B. A., Cmeyen-
xo C. I Hanpasneno B xxypHai «Ilucema B DUAS».

distribution in economic systems with a small number of el-
ements based on entropy was generalized. To take into ac-
count the asymmetric resource distribution, a new set of
two-parameter interpolating functions was introduced. It
demonstrates that the maximal value of entropy is reached
only in case of asymmetric distribution of resources. First
results on application of the generalized approach to the
analysis of income distribution for Sweden and Russia pop-
ulation have shown that the new scheme allows efficient es-
timation of the state of the analyzed system and control over
the resource distribution process.

Antoniou I., Ivanov V. V., Kryanev A. V., Matokhin V.V,
Shapovalov M. V. // Physica A. 2004. V. 336. P. 549-562.

A dependence of the neutron yield and the heat produc-
tion in the targets of the installations «Energy + Transmuta-
tion» and SAD on their material, dimensions and configura-
tion of the target is investigated. As an example, one of the
variants of the target for the 660-MeV proton beam SAD
produced in Dubna is considered. It is shown that within the
limit of 5-10% the neutron yield in Bi, Pb and W targets is
practically independent of the material of the target and the

depth of the entrance window. The dependence becomes
significant only for enormous depths. The bismuth and lead
targets of diameter 8 cm and the tungsten target of diameter
5—6 cm accumulate on the length AZ = 20 cm about 80% of
the heat release due ionization losses of the proton beam.
Approximately 95% of these losses occur in the central re-
gion with the radius R = 1.5 cm.

Barashenkov V. S., Kumawat H., Lobanova V. A., Stecen-
ko S. G. Submitted to «Part. Nucl., Lett.».

A numerical temperature effect investigation of materi-
als exposed to high-energy heavy ions by using systems of
temperature conductivity equations for electrons and lattice
has been performed by LIT and FLNR researchers. The sys-
tem of equations for the electron gas and lattice around and
along the trajectory of heavy uranium ion with the energy
700 MeV in nickel at the constant of heat capacity and heat
conductivity taken at room temperature is solved numerical-
ly in a cylindrical axial-symmetrical coordinate system. On
the basis of the obtained temperature dependence of the lat-
tice upon the radius (coordinate r) and the depth (coordinate
z) around the ion trajectory, a conclusion was made that the



e R R Ll VL0 2D S (O A g EEEEEEEEEEEEEE———————_—_—_—_—_--

AT THE LABORATORIES OF JINR

Cortpyanukamu Jlaboparopun nH(MOPMAIIMOHHBIX TEX-
HoJjtoruit u JIabopaTopuu AEpHBIX peakIuii IPOBEICHO Y-
CJICHHOE HICCIIEIOBAHUE TEMIEPATYPHBIX 3(P(HEKTOB B MaTe-
pHanax npu OOMyHYEeHUM WX TSKEIBIMA MOHAMH BBICOKHX
SHEPruil B paMKax YPaBHEHHWH TEIIONMPOBOAHOCTH IS
SJIEKTPOHOB M PEUICTKH.

Cucrema ypaBHEHHUH JUTS TEMIIEPATYPbI AIEKTPOHHOTO
ra3a W PEmIeTKH BOKPYT M BJOJIb TPACKTOPHH TSIKEIIOTO
noHa ypana ¢ sHeprueid 700 MaB B HUKelle npu MOCTOSIH-
HBIX 3HAUCHMAX TETTIOEMKOCTH M TEIUIONPOBOTHOCTH, B3Sl-
TBIX TIPH KOMHATHOHM TeMIIEpaType, pelieHa YHCICHHO B aK-
CHAJIbHO-CHMMETPHUYECKON IMIIMHAPHIECKON CHCTEME KO-
opnuHat. Ha OCHOBE TIOMYYEGHHBIX  3aBUCHMOCTEH
TEMITEpaTypbl PEUIETKH OT pajuyca BOKPYT TPAaeKTOPUH
HMOHa (KOOPIMHATA ') U TITyOMHEI (KOOpAWHATA Z) TIOKa3aHo,
YTO HOHM3AIIMOHHBIC TIOTEPH YPHEPIHY HOHA YPaHa B HUKETIE
JIOCTAaTOYHBI JUISl TIJIABJICHUS U NCTIAPEHUsI MaTepHaa ¢ mo-
BEPXHOCTH.

CrenaHsl OIIEHKH pazMepa 001acTel ¢ MaKCHMAaIbHBIM
pamuycoM R .~ W IIyOMHON B MUIIEHU Z, , TIE IIPOHC-
XOJISIT TIPOLIECCH TJIABICHUS U UCTIAPEHHs MaTepHuana M-
LICHH.

Amupxanoe 1. B., [fuovix A. IO. u op. HaripaBieHo B xypHal
«ITucema B DUAS».

AHaTUTUYECKU U YUCIIEHHO HAWJEHbl PELICHUs pa3-
JIMYHBIX KPAEeBbIX 3aay sl ypaBHEHHS BBICOKOTO MOPSIIKa
C MaJIbIM MapamMeTpoM IpH CTapIIUX MPOU3BOAHBIX. [laH
aQHAJIM3 STUX PEUIeHUH. YCTaHOBIEHO, YTO AJII HEKOTOPBIX
BApUAHTOB CUMMETPUYHBIX TPAHUYHBIX YCIOBUH PELLICHUS
KpaeBoH 3a/1au sl ypaBHEHUH 4-10, 6-10 U T. JI. OPSIIKOB
nepexodsaT B peuieHue ypaBHeHus Llpeaunrepa npu € = 0
(¢ — maubrii mapametp). HaliieHHBIC pETIICHHS C Pa3TUIHBI-
MU y3JaMH OPTOTOHAIIBHBI MKy coboif. [IpuBeneHs! pe-
3yJIbTaThl YUCIEHHBIX PACUETOB.

Amupxarnos U. B., )Kuokos E. I1., Caprap H. P., Capxaoog H.
Cooburenne OUSN P11-2004-147. JTy6ua, 2004.

O'rnenel-me PAAUALMOHHLIX
n panuoﬁuonoruqecxux uccneqoBaHMM

[IpomomxkaroTcst MccaeqoBaHUs OMOJIOTHYSCKOTO eii-
CTBUSI TSDKEIIBIX 3apsDKEHHBIX YACTHIl Ha HyKJIoTpoHe. Of-
HOW W3 crenu(UIecKUX 0COOCHHOCTEH NEHCTBHS BBICOKO-
SHEPTeTUYHBIX TSDHKENBIX sIep Ha TEHETHUYSCKUH ammapar
KJIETOK siBisieTcs mHAaykuus nospexxaenuil JJHK kmacrep-
HoOrO TUTa. Takne MOBPEKICHUS SBIISTIOTCS CIICACTBUEM JIO-
KaJIbHOTO BBIICIICHHS 3HAYUTEIIEHOTO KOJTMYSCTBA SHEPTHH,

ionization energy loss was enough for melt and evaporation
of the material from the surface. The characteristic sizes of
maximum radius R . and depth Z . in the target where
the melting and evaporation processes take place were esti-
mated.

Amirkhanov I. V., Didyk A. Yu. et al. Submitted to «Part.
Nucl,, Lett.».

Solutions to various boundary-value problems for a
high-order equation with a small parameter at higher deriva-
tives have been found in the work «Investigation of Bound-
ary-Value Problems for a High-Order Equation with a small
Parameter at Higher Derivatives». An analysis of the solu-
tions is presented. It has been found that for some variants of
symmetric boundary conditions the solutions to the bound-
ary-value problem for equations of the 4th, 6th, etc. orders
turn to the solution of Schrodinger equation for e = 0 (¢is a
small parameter). The solutions with different knots are or-
thogonal with each other. The results of numerical calcula-
tions are given.

Amirkhanov 1. V., Zhidkov E. P., Sarker N. R., Sarhadov I.
JINR Commun. P11-2004-147. Dubna, 2004.

Division of Radiation and Radiobiological
Research

The investigations of biological effects of heavy
charged particles at the Nuclotron are continued. One of the
specific characteristics of genetic effects of accelerated
heavy charged particles is the induction of clustered DNA
damages. Such lesions are the result of significant energy
deposition in genetic structures. In this case the repair of
single- and double-strand breaks (DSB) of DNA may be
strongly suppressed, which reflects on different radiation-
induced genetic effects. It was established that DNA dam-
ages by the physical factors and different chemical muta-
genes induce two kinds of cell response. The first kind is the
repair of DNA damages and the second is the apoptotic cell
inactivation. The specific character of DNA damages due to
heavy charged particle irradiation can reflect on the damage
repair kinetics and influence the frequency of apoptotic cell
inactivation.

In order to study the regularities of DSB repair in hu-
man cells after heavy ion irradiation, the DNA comet analy-
sis method was developed. This method allows determining
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B PE3yNBTATE YEro OJHOBPEMEHHO MOBPEXKIAeTCs OOIbIIOE
KOJIMYECTBO XHMHYECKHX CBS3€H, COCTaBISIOMNX (par-
ment JIHK. Penapauus kimacTepHbIX OAHO- U ABYHUTEBBIX
paspsiBoB ([IP) JIHK moxeT OBITE pe3ko MmofaBieHa, U 3TO
OyzieT OKa3bIBaTh CYIIECTBEHHOE BIMSIHUE HA XapaKTep MH-
JTYLUHUPYEMBIX TSDKEIBIMU 3apsOKEHHBIMH YacTUI[AMHU TeHe-
THYECKUX 3(P(PEKTOB. YCTaHOBIEHO, YTO MOBPEXKICHUE
JHK daxropamu ¢pusndeckoii mpupoxns! 1 JJHK-TpomHbIMI
XMMHYECKUMHI areHTaMH BBI3BIBACT B KJICTKE JBA THIIA OT-
BETHBIX peaknnii — penapanuio HHAYIHPOBAHHBIX HOBpe-
KJICHUH M aloNTOTHYECKyio rubens kierok. Crenudurka
nopesxxnenmii JJTHK, oOycnoBnenHas BO3IeiicTBHEM yCKO-
PEHHBIX TSDKEJIBIX HOHOB, MOXKET OTPaKaThCsl HA KHHETHKE
penapanyy MOBPEXICHUI 1 BIUATh HAa YAaCTOTY Pa3BUTHS
arornTo3a B MOIMYIISALUH 00IyYEHHBIX KJICTOK.

C nenpio u3yyeHus: 3akoHoMepHocTeld uHaykuuu (P
JHK u ux penapauuu npu AeCTBUM pa3IMUHbIX YCKOPEH-
HBIX TSDKETBIX saep B OTAeneHnn paianioHHbIX U paio-
Omonornvecknx uccienoBannii 6su1 passut merox JJHK-
KOMET, O3BOJISIFOIINH OIIEHUTH COCTOSTHUE TeHOMA MH/JMBH-

3aBI/ICl/IMOCTI) OTHOCHUTECJIIBHOI'O KOJIMYECTBA llByHI/ITeB]:IX pa3p1>1—
BoB JIHK B numdormurax uenoBeka u Ux pernapariui 0T BpeMEHH
oOyueHHss HOHaMU yriepoa ¢ sHeprueii 0,5 ['9B/HykIoH 1 ram-
Ma-KBaHTaMH

T T T T
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The dependence of the relative amount of the double-strand breaks
of DNA in human lymphocytes and their repair on the time of irra-
diation with 0.5 GeV/nucleon carbon ions and gamma rays

the level of DNA damages in individual cells. It was shown
that efficiency of DSB induction by carbon ions with energy
of 0.5 GeV/nucleon is much higher in comparison with
gamma rays (see figure). After 6-hour cell incubation (at
carbon ion irradiation) the relative amount of DSB increases
again. This is evidence of the growth of cell population with
damages induced by the apoptosis.

JIyaJIbHBIX KJICTOK. BBIIO yCTaHOBIEHO, YTO yCKOpPEHHBIC
HOHEHI yriiepona ¢ sHeprueit 0,5 ['3B/Hykimon obnagaror 60-
nee BeIcOKO# 3 exkTuBHOCTHIO B mHAYKIMHU [P JIHK u xu-
Heruka penapauuu [P JJHK npu gelictBun noHoB yriepona
OTJIMYAETCS OT TAKOBOM MPH raMMa-o0IydeHUH (CM. PHCY-
HOK). [Tocne 6 4 MHKYOauK KIETOK, 0OIyYEeHHBIX TSIKEITbI-
MU 3apsDKCHHBIMH YacTHIIAMH, BHOBb OTMEYACTCS TObEM
OTHOCHUTEJBHOTO KOJIMYECTBAa HHAYIHpyeMbIX JIP, uTo Mo-
JKET CBUAETEIHCTBOBATH O BO3PACTAHNH (DPAKLIUH KIETOK C
Pa3BUBAIOIINMHUCS ANIONITOTHYECKUMH U3MEHEHUSIMH.

Yye6HO-HayUHbIN LEeHTP

Crynentst MU®U, MOTU, a Takxke By30B Poccun u
npyrux crpad-ydactHuly OUSAUN mpomomxaror B Y4eo-
HO-HAYYHOM LIEHTpE 00yUIeHHUE Ha IBYX MTOCICIHNX Kypcax.
Y4eOHbIe IUIaHbI TOTOTOBKU CTYACHTOB COCTABIISIFOTCS CO-
BMECTHO C KaeZpaMu By30B M JOTIOJHSIOTCS B COOTBET-
CTBHU C HAIIPaBJICHUSIMH HAYYHBIX HCCIIE0BAHUN 1abopa-
topuiit OUAU.

B ocennem cemecrpe 2004-2005 rr. mis CTYIEHTOB
CTApIINX KypCOB YHTAIOTCS CIICIYIOUINE KYPChI JEKIIUH:
C.Il. VBanoBa u H. B. Autonenko «Teopus sAepHBIX pe-

University Centre

At the JINR University Centre (the UC), students of the
Moscow Engineering Physics Institute, the Moscow Insti-
tute of Physics and Technology, and other higher education
institutions of JINR Member States study throughout two fi-
nal years of their graduate education. The curricula are pre-
pared jointly with the departments of their home institutions
and are expanded to reflect research carried out at JINR
Laboratories.

In the autumn semester of 2004-2005 the following
lecture courses will be given to the graduate students:
S. P. Ivanova and N. V. Antonenko, «Theory of Nuclear Re-
actions»; A. V. Kulikov, «Experimental Nuclear Physics»;
M. G. Sapozhnikov, «Elementary Particle Physicsy;
G. V. Trubnikov, «Introduction to the Theory of Accelera-
tors»; G. A. Shelkov, «Introduction to the Specialty»;
A. V. Efremov, «Standard Model»; V. V. Korenkov, «Data-
base Management System»; T. A. Strizh, «Internet Tech-
nologies»; and E. G. Nikonov, «Object-Oriented Program-
ming in C++». Courses of English are provided for graduate
and postgraduate students.
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akuuii»; A. B. KynukoB «OxcnepuMeHTanbHasi siepHast
¢uznkay; M. I CanmoxankoB «PU3UKa JIEMEHTapHBIX Ya-
ctuny; I. B. TpyOunukoB «BBeneHne B TEOpHIO yCKOpHUTE-
meit»; . A.lllenkoB «BBeaeHne B CIEHUAIBLHOCTBY;
A. B. Edbpemon «Crannaptaas monenb»; B. B. Kopenpkos
«Cucrema ynpasneHus 6a30it qanaeix»; T. A. Ctpmx «H-
TepHeT-TexHoNorum»; . I. HukoHOB «OO0BEKTHO-OpHECH-
THPOBAaHHOE Mporpammuposanue Ha C++». 1 cTyneHToB
1 aCIIHPAHTOB BEIYTCSI 3aHATHUS 110 AHIIIMHCKOMY S3BIKY.

JIist moJIepKKM TPaAWIIMOHHBIX CBs3eil B oOmacth
00pa3oBaHMs M TOJATOTOBKM KaJpOB, a TAK)XXE B COOTBET-
CTBHH C TUIAHOM MEX/yHapOJHOTO COTPYIHHYECTBA MPO-
JIOJDKAETCsT OOMEH CTyAGHTaMH MEXay YueOHO-HaydHBIM
LEHTPOM M yHUBEpPCHTETaMH cTpaH Bocrtounoii EBporbr.
Craso Tpagunueil npuHAMATh CTYCHYECKHE TPYIIIBI U OT-
JIETIbHBIX CTYJCHTOB, NIpHe3XKaomux B JlyOHy ¢ 03HaKOMH-
TENbHBIMU BH3UTAMH.

B cenTa0pe amst TpynIiel MOJIbCKUX CTYEHTOB H3 Ilo-
3HaHN Y4eOHO-Hay4IHBIM IIeHTpoM u JlabGopatopueii Heil-
TpouHO# pm3uku OVMAN Opita opranm3oBaHa HayYHO-TIPO-
M3BOJICTBEHHAsI IIPaKTHKa Mo TeMe «lcronb30Banue pacce-
SIHUSL HEHTPOHOB M CHHXPOTPOHHOTO  H3JIyUCHHUS.

[IpakTHka cocTosmack Omaromapsi MOAJEp)KKe 0oOpas3oBa-
TenpHOW wactu mporpammbl «boromobos—Hbensmy,
CIOCOOCTBYIOIICH Pa3BUTHIO M PACIIUPEHHIO CTyAEHYeE-
CKHX OOMEHOB.

Crynents! byxapecrckoro yausepcurera (Pymbians) n
MX TIpernojaBarens co 2 1mo 23 ceHTsOpsl HaXOAWIINCh Ha
MIPAaKTHKEe B YYeOHO-HAyYHOM IIEHTPE U J1a0OpaTOPHIX
OUAUN. Ins cTyoeHTOB OBLTH OPTaHU30BaHBI SKCKYPCHH B
JIH®, JIAP, JIALL, JIBD, JINT, oHK 1MO3HAKOMUIIUCH C HC-
cleIOBaHMSIMM Ha MeauUMHCKoM myuke JISII. OcHoBHYIO
4acTh BPEMEHHM PAKTUKAHTHI TIPOBOAMIN B Ta00PATOPHSIX,
TJIe IO PYKOBOACTBOM KypaTOpOB — CIICLMAINCTOB H-
CTHUTYTa Y4aCTBOBAJIM B TEKYIIMX HcciIeaoBaHusX. [Ipy BbI-
6ope MecTa POBEACHHS MPAKTUKN YUUTHIBAIHUCH JIMIHbIC
TIOKEJTaHWs U HAayYHbIE HHTEPECHI CTyeHTOB. [ pakTy-
KaHTOB OBIJI OpPraHU30BaHbI JICKIIMH, OHU IPUHAMAIIH y4a-
CTHE B MHCTHTYTCKHX ceMHHapaX. OIuWH U3 CTYICHTOB,
WBan Kpucruan, Beictynui Ha cemuHape B JIT®. [1o okoH-
YaHWUHM TPAKTUKH BCE CTYACHTHI IPEJICTABMIIM OTYETHI O
npoaenanHoi pabore. CTyleHTHI M UX MPENOaBaTelb BbI-
pa3uiIH 0J1arolapHOCTh OPTaHU3aTOPAM MTOE3IKH CO CTOPO-
Hbl IHCTUTYTAa, ¥ B 4aCTHOCTH Y 4eOHO-HAYYHOTO [IEHTPA, &

To maintain the UC’s well-established ties in education
and staff training, and in accordance with the JINR Topical
Plan for Research and Cooperation, student exchanges are
continued between the UC and a number of universities of
Eastern Europe. It has become a tradition to receive student
groups and individual students coming to Dubna for visits
of acquaintance.

In September, for a group of students from Poznan,
Poland, the UC and the Laboratory of Neutron Physics
jointly organized a practice in neutron scattering and syn-
chrotron radiation applications. The practice has become
possible thanks to the support from the educational part of
the Bogoliubov—Infeld Programme, which promotes the de-
velopment and broadening of student exchanges.

During 2-23 September, a group of students from
Bucharest University (Romania) and their instructor had a
practice at the UC and JINR Laboratories. Excursions were
organized for them to the Laboratories of Neutron Physics,
Nuclear Reactions, Nuclear Problems, High Energies, and
Information Technologies. They were introduced to re-

search carried out at the medical beams facility. They spent
most of the time at the Laboratories, where under supervi-
sion by the Institute’s scientists they participated in current
research. The places where the students had their practice
were chosen so as to meet their personal preferences and
scientific interests. The students were given a number of
lectures; they attended the Institute’s seminars. One of them,
Ivan Cristian, himself gave a seminar at the Laboratory of
Theoretical Physics. At the end of the practice, all the stu-
dents presented their practice reports. The students and their
instructor expressed gratitude to the organizers of the visit
on the part of the Institute — in particular, to the UC, and to
the Romanian Ministry of Education and Research and
Bucharest University. The visit was realized thanks to a
grant from the Plenipotentiary of Romania to JINR.

On 12-20 September, four students of the Czech Tech-
nical University in Prague and their instructor visited the
UC. Although their stay in Dubna was short, the programme
of the visit was very diverse. They learned about the UC ac-
tivities and had an excursion over the Laboratory of Infor-
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TaKKe OopraHu3aropam oT MHHHCTEpCTBa 0Opa3oBaHUS U
Hayku Pymbianm u ByxapecTtckoro yHuBepcutera. Busur
ObLT OCyIIECTBIIECH Oaroaps TpanTy MOJIHOMOYHOTO Ipe-
CTaBUTENS NpaBUTENbCTBA Pymbrann B OUSIN.

C 12 mo 20 ceHTs0ps 4eTBepo CTYACHTOB Yemckoro
TexHu4deckoro yuusepcureta (I1para) n ux mpenonasarens
ObuTH TOCTAMH Y4eOHO-HayyHOTO IeHTpa. HecmoTps Ha
KOpPOTKHMH cpok mpeObiBanust B JlyOHe, mporpaMma Obuia
OYCHB HACKHIIEHHOH. CTyICHTHI MO3HAKOMIIIACH C PabOTON
Y4eOHO-HAYYHOTO ILEHTPa, COBEPIIMIM 3KCKYPCHIO IO
JINT, B JIBD ocmotpenu cHHXpO(ha30TPOH, HYKIOTPOH,
KPHOTEHHBIE M OXJIX/AIOUINE YCTAaHOBKH, JKCIIEPUMEH-
TanbHbIH 321, B JISIIT — azoTpoH n MeTMIMHCKHE ITyYKH,

B JIAAP — nmknorpon Y-400M, B IH® — UBP-2, o3Hako-
MHJIUCH C HEHTPOHHO-aKTHBALIMOHHBIM aHAIN30M. B cBOMX
OTYETax-aHKETaX CTYJACHTHI JCIMINCH BICUATICHUAMH O
HayYHBIX KCKYPCHSIX, TOTYEPKUBAIN TOOpOKeIaTebHOe
OTHOIIEGHWE K HHUM COTpPYyAHUKOB VHCTHTyTa M BbICKa-
3BIBAJIM MOXKENaHus npuexars B JlyOHy Ha Oosee monrmit
CPOK JJIsl CTOXXHPOBOK M YYacCTHs B JICTHUX CTYJCHUYECKHX
IIKOJIax.

JIyist KaXKJ0¥ TPYNITBI CTY/IEHTOB OBIIIM OPraHU30BaHbI
skckypeun B Mocksy u Ceprues Ilocan.

Corpyanukamu n acnupantamu Y HII coBmecTHO ¢ Ha-
yaaeiMu coTpyaaukamMu JIT® (cexrop P. B. [Ixxomoca) u

YuuBepcutet «JlyoHa», 1 ceHT0ps. Berpeua mpodeccopeko-npenogaBaTeabckoro coctaBa kadeap
TEOPETHYECKOH U sAepHOH (QU3UKH CO CTyACHTAMH-TIEPBOKYPCHUKaMH Kadenp

University «Dubnay, 1 September. Professors and scholars of the chairs of theoretical and nuclear physics meet the first-year students

mation Technologies; at the Laboratory of High Energies
they saw the Synchrophasotron, Nuclotron, cryogenic and
cooling installations, and the experimental hall; at the Labo-
ratory of Nuclear Problems, the Phasotron and medical
beams facility; at the Laboratory of Nuclear Reactions, the
U-400M cyclotron; at the Laboratory of Neutron Physics
they saw the IBR-2 pulsed reactor and were introduced to
neutron activation analysis. In their reports, the students ex-

pressed their impressions of the excursions to JINR Labora-
tories, noted that JINR staff had always received them
friendly, and stated an intention to come to the Institute for a
longer time for practical experience and to attend summer
student schools.

Excursions to Moscow and Sergiyev Possad were pro-
vided for each student group.
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Yausepcurera ['nccena (I'epmanns) B TeUCHHE MHOTHX JIET
BEIYTCS UCCIICIOBAHUS B3AaUMOICHCTBHS TSDKEITBIX HOHOB C
simpaMu. B 9ToM oy OBLTH BRITIOTHEHBI pacYeThl BEKHBaC-
MOCTEH CBEPXTSKENBIX s1ep [1] B paMKax cTaTUCTUYECKON
MOJICITH U C YISTOM ITOCIICIHUX TEOPETHICCKUX MpejcKa3a-
HUU gJIepHbIX CBOWCTB [2]. st onpeneneHus MIOTHOCTH
YpOBHEW HCITOIBH30Bajach MOIENb (epMH-Ta3a M MOJCHb,
YYUTHIBAIOMIAS KOJUIEKTUBHOE YCHIICHHE TUIOTHOCTH YPOB-
Hel. Bepkusaemoct siiep ¢ Z = 102—-109, nomyueHHble Ha
OCHOBE TEOPETHUYECKUX NpeAcKazaHui [2], oxazaiuch
OJM3KAMU K BEDKABAEMOCTSIM, MTOTYICHHBIM Ha OCHOBE Te-
OpETHYECKUX Tpencka3annii pabotsl [3]. PaccunTans! ce-
YeHHs 00pa30BaHUS UCTIAPUTEIHHBIX OCTATKOB CBEPXTSIKE-
JBIX SIEP B PEAKIHAX XOJOMHOTO W TOPSIYETO CITUSHHS.
IIpenckaszansl ceueHus: o (2-3)p AT A1ep ¢ Z =103, 107—
109. Pe3ynbraTsl, NOJyYEHHBIE HA OCHOBE MOJAEIHU C KOJI-
JICKTHBHBIM YCHJICHHEM YPOBHEH, OKa3aiuch Ooiee dyB-
CTBHUTEIBHBIMH K YSTHO-HEUCTHBIM d(PPEKTaM, YeM Pe3yih-
TaThl Ha OCHOBE MOJICTTH (pepMHU-Ta3a.

Brepsbie nzyueHa BO3MOXKHOCTB [TOJTy4€HHUsI U30TOIIOB
cBepXTsiKeNbIX safep ¢ Z = 101-108 B peakuusix HEMOJIHOTO
cinustHusl [4]. BennuuHbl Mpencka3aHHbIX CEYEHHM Haxo-
JIITCSl BBILIE CYLIECTBYIOIIETO SKCIEPUMEHTAILHOTO Ipe-
Jiena.

Pesymnprarel, momyueHnsie B paborax [1, 4], OpuH 10-
JIOKEHBI Ha MeKAyHapoaHbIX KoHpepeHmmsax «NUCLEUS-
2004» u «KEXON-2004».

1. Zubov A. S. et al. Submitted to «Eur. Phys. J. A».

2. Parkhomenko O. et al. // Acta Phys. Pol. B. 2003. V. 34.
P.2153;

Muntian I. et al. // 1bid. P. 2073;
Muntian I. et al. // 1bid. P. 2141,
Muntian I. et al. // Acta Phys. Pol. B. 2001. V. 32. P. 691.

3. Méller P., Nix R. // At. Data Nucl. Data Tables. 1988. V. 39.
P.213.

4. Adamian G. G. et al. Submitted to «Phys. Rev. C».

Scientists and postgraduates of the UC, jointly with sci-
entists of the Bogoliubov Laboratory of Theoretical Physics
(a Sector headed by R. V. Jolos) and Giessen University
(Germany), have been studying for many years the interac-
tions between heavy ions and nuclei. This year, by using the
statistical model and recent theoretical predictions of nu-
clear properties [ 1], survival probabilities of superheavy nu-
clei have been calculated [2]. Level densities of the Fer-
mi-gas model and of a model with collective enhancement
are used. The survival probabilities obtained for isotopes
with Z=102-109 using the predictions of [1] are close to
those obtained with the predictions of [3]. The evaporation
residue cross sections of superheavy nuclei in cold- and
hot-fusion reactions have been calculated. The cross sec-
tions 0 (_3), for the nuclei with Z=103, 107-109 have
been predicted. The results obtained with the collective en-

hancement model are more sensitive to even—odd effects
than those obtained with the Fermi-gas model.

A possibility of producing new isotopes of the super-
heavy nuclei with Z=101-108 in incomplete fusion reac-
tions has been studied for the first time [4]. The predicted
cross sections are beyond the present experimental limit.

The results of [1, 4] were reported to the International
Conferences NUCLEUS-2004 and EXON-2004.

1. Parkhomenko O. et al. // Acta Phys. Pol. B. 2003. V. 34.
P.2153;

Muntian I. et al. // Ibid. P. 2073;
Muntian I. et al. // 1bid. V. 34. P. 2141;
Muntian I. et al. // Acta Phys. Pol. B. 2001. V. 32. P. 691.

2. Zubov A. S. et al. // Submitted to «Eur. Phys. J. A».

3. Mdller P, Nix R. // At. Data Nucl. Data Tables. 1988. V. 39.
P. 213.

4. Adamian G. G. et al. Submitted to «Phys. Rev. C».
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B. B. Hecmepenko, A. C. Copun

ACHMIITOTHYECKAS CBO00IAa —
TPUYM(P KBAHTOBOI TEOPUH MOJIS

B atom rogy HoGeneBckast mpemust 1o (GhU3UKE MPHUCY-
JKJAEHA TPEeM aMEepHUKAaHCKUM (U3UKaM-TEOpeTHKaM —
HpBuny I'pocey, HdsBuny Ilonutuepy u ®@panky Bumnbue-
Ky — «3a OTKpBITHE aCUMITOTHYECKOH CBOOO/IBI B TEOPUHU
CHIIbHBIX B3aUMOJICUCTBHI» (U3 mpecc-penu3za Hobenes-
CKOTO KOMHUTETA).

DTO OTKpBITHE Oa3UpyeTCs Ha JIOKATBHON TIEpEHOPMHU-
pyeMoii KBaHTOBOW TEOPUH TOJISA, KBAPK-IAPTOHHOM KapTH-
HE aJpOHOB U peHopMrpymIe. YToObI MpaBUIHHO OLIEHUTH
3HAQUEHHE JTAHHOTO OTKPBITHS ISl COBPEMEHHOH (hu3uKu
BBICOKHX YHEPTUi, UMEET CMBICI TPOCIEANTh, XOTSA OBI
KpaTKo, IMyTh HAYYHOTO TOMCKA, KOTOPBIA MPEeAIIeCTBOBAI
aToMy ycrexy. KoHeuHo, 371ech cieyeT HauaTh C TOTO, KaK
CO3/1aBajlaCh COBPEMEHHAsi TEOPHsI CHIIbHBIX B3anMOJIEH-
CTBUH — KBaHTOBas xpomoauHamuka (KXJI).

OO0beIMHCHUE KBAHTOBOI MEXaHHUKH C TCOPUECH OTHO-
CUTCJIBHOCTH ITPUBECIIO B MOCJICBOCHHBIC I'OAbI K 3aBCPIIC-

HUIO TIOCTPOGHHS ammapara KBAaHTOBOW TEOPHH OIS,
OCHOBHOH 3aJa4eil KOTOpOH OBIJIO ONMHCaHWEe B3aUMOJIEH-
CTBUSI 3JIEMEHTApHBIX YacTull. BepummHoil 3Toro moaxoaa
SIBIJIaCh KBaHTOBas snekTpoamHamuka (K3JI), xotopas
obuTa chopmynupoBana eie B 1930-¢ roasr B paborax Jlu-
paka, [Taynu, ®epmu 1 1pyrux Beigaromuxcs pusnukos. O-
HaKo TOJIbKO B 1950-X rogax TEOPETHKN HAyYHIIUCH «HU30a-
BIISATBCS» OT PACXOJMMOCTEH, HEM30EXKHO MPUCYTCTBYIO-
LIMX B JIFOOOH JIOKAJIbHON KBAHTOBON TEOPHUH ITOJIS.

Bce mombITKH npsiMOro pacrpocTpaHeH st popMau3-
ma KDOJ[ Ha cuIbHBIE B3aMMOJAEHUCTBUS OKa3aIHCh Oe3yc-
rrerrHbIMA. [110K, BEI3BaHHBIH 3TUM (aKTOM CpPEITU TEOPETH-
KOB, OBLUT HACTOJIBKO CHJICH, YTO HAa HEKOTOPOE BPEMS HHTE-
pec K KBaHTOBOW TeopHM MOJs ObUI TMOTEpsH. 3/1ech
YMECTHO BCIIOMHUTH CICIYIOIINI HCTOPHUCCKUN Ka3yc:
BbIJatomMics  ¢usuk-reoperuk, yuenuk JI. J1. Jlannay
. 5. Tlomepanuyk maxe 3akpbli B To Bpems (1955 1) cBoit

V. V. Nesterenko, A. S. Sorin

Asymptotic Freedom —

Triumph of Quantum Field Theory

The Nobel Prize in Physics for 2004 has been awarded
for «the discovery of asymptotic freedom in the theory of
the strong interaction» (from the Nobel Prize Committee’s
press release) jointly to David J. Gross, H. David Politzer,
and Frank Wilczek.

This discovery is based on the local renormalizable
quantum field theory, the quark-parton picture of hadrons,
and the renormalization group. In order to evaluate correctly
the importance of this discovery for present-day high-ener-
gy physics, it is worthwhile, though briefly, to trace the line
of the quest that preceded this success. It is good to begin
with the creation of the modern theory of strong interac-
tions, Quantum Chromodynamics (QCD).

In the post-war years the unification of quantum me-
chanics with the theory of relativity led to the construction

___________________________IB0J

of an apparatus of quantum field theory aimed mainly at de-
scribing interactions of elementary particles. This approach
culminated in Quantum Electrodynamics (QED), which
was formulated by Dirac, Pauli, Fermi, and other outstand-
ing physicists as early as the 1930s. However, only in the
1950s theoreticians learnt how to get rid of divergences that
are inevitably present in any local quantum field theory.
All attempts to extend the QED formalism to strong in-
teractions were unsuccessful. Theoreticians were so
shocked by this fact that interest in quantum theory faded
for some time. It is pertinent to note the following historical
casus: an outstanding theoretical physicist I. Ya. Pomeran-
chuk, a disciple of L. D. Landau, even cancelled his seminar
on quantum field theory at that time (1955). However, a
worthy candidate to replace quantum field theory was not
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CEeMHUHAap 0 KBAaHTOBOM TeopuH mnoiisa. OAHAKO T0CTOWHOTO
KaHAMU1aTa Ha 3aMEHy KBaHTOBOW TEOPUH IMOJS HAUTH HE
YAaNoCh, XOTS MPETCHICHTOB OBUIO HEMAaJlo: 3TO U S-Ma-
TPUYHBIN TMOIXON, U PEHKUCTUKA, U JyajibHble MOEIH.
Kcraru, B 9TOM IOTOKE UCCIIEIOBAHUIA TEOPETHUKHU BIIEPBHIE
paccMoTpenu CTPYHHBIE MOJAETH — TaK Ha3bIBaCMBIC
aJpOHHbBIE CTPYHBI.

«Cnac» KBaHTOBYIO TEOPHIO TIOJNIS MIEPEX0]] K Heabee-
BBIM KQJIUOPOBOYHBIM CHMMETPHSIM, BIICPBBIC PACCMOTPEH-
HbM Y. SHrom u P. Musuicom B 1954 . HenocpeactBeHHo
MPUMEHUTHh HeaOeJeBy KaIMOPOBOYHYIO TEOPHIO TIOJNSA
K ONHCAHWIO HaOMIOTAEMBIX CHIIBHOB3AMMOJICHCTBYIOIINX
4acTUI] — IMPOTOHOB, HEUTPOHOB, MU-ME30HOB U T. . —
HENb3sl, TaK KaK KaJHMOpOBOYHBIC TONI — Oe3MaccoBBIC
(4TO TPUBOAUT K AATBHOJACHCTBUIO), & SACPHBIC CHIBI —
KopoTkozeiicTBytomue. Hano Obulo mnepeiitu Ha Jpyroi
ypOBeHI) OINMCAaHUA 3TUX YaCTHUII. 3/160]) OYCHb HpI/IFOI[I/IJ'IaCI:-
TPaKTOBKa a/IpPOHOB KaK COCTAaBHBIX YacTull. J[emo B ToM,
YTO IKCIICPUMCHTATOPaMH ObLJI HAKOIUICH OIPOMHBIN MaTe-
puai mo cBOMCTBaM aapOHOB, KOTOPHIH MO3BOJIMII MPHUITH-
caTb MM LEJNbIA sl KBAHTOBBIX YUCEI: OApUOHHBIN 3apsil,
M30TOIIMYCCKUI CITUH, CTPAHHOCTh U T. 1. Ou3ndecKumu
HOCHUTEIISIMHU BCEX DTUX KBAHTOBBIX YHCEJ CYHUTAJIINCH DjIe-
MEHTapHBIE OJIOKH, M3 KOTOPBHIX IMOCTPOEHBI aJpOHBI —
kBapku, BBeneHHble M. I'emui-Mannom u I LBelirom B

1964 . Ho xiroueBBIM /17151 TATBHEHIIIETO Pa3BUTHS TCOPUN
OKa3aJI0Ch KBAHTOBOE YHCJIO Y KBAPKOB, BIIEPBHIC BBEICH-
Hoe B 1965 T. 17151 cornacoBaHus CIIMHA M CTATUCTHKY B pa-
6oTrax JyOHEHCKHUX YYEHBIX H. H. Boronro6oga,
b. B. Crpymunckoro u A. H. TaBxenuaze u HE3aBUCHUMO
M. Xana u M. HamGy, nonyunsiee BIOCIEICTBUN HA3BaA-
Hue nseta. Jlanee mocTpocHue HeabeIeBON KaarnOpOBOY-
HOW TEOPHH ITOJISl OCYILECTRIIICTCS TOCTATOYHO MPOCTO: Oe-
PEeM KBaHTOBYIO ICKTPOJAMHAMUKY U 3aMCHSICM B HEH JJICK-
TPOHBI Ha [BETHHIC KBAPKH, a JJICKTPOMATHHTHOE IIOJE
(poToHBI) — Ha HeabeleBO KaTHOPOBOYHOE MMOJIE (TJIFOO-
HBI). FIMeHHO 3T0 6e3MaccoBOE IOJIe U IEPEHOCUT B3aMO-
JeiicTBue Mexay kBapkamu. OZHAKO, B OTIMYHE OT TIOJIA
MaxcBermta, He HIMEIOIIETO 3apsaa, TIIIOOHHOE TI0JIe HECeT
3apsig — IBET, U YPaBHEHUS, OMICHIBAIONINE 3TO MOJIe, He-
nuHerHbl. HoBast Teopusi mosyunsia Ha3BaHUE KBAaHTOBOU
XPOMOIMHAMUKH, T. €. KBAHTOBOH ITHHAMHUKH IIBETOBBIX
cTerneHe cBoOOIbI.

Koneuno, 0000IIMB 3eKTpoarHAMUKY MakcBesia—
Jupaka Ha HeaOeleB ciiy4aii, Helib3sl ObLIO CUUTATh HOBYIO
TEOPHIO MIOCTPOCHHOI; e¢ Ha[0 OBLIO eIlle MPOKBAHTOBATH.
W 370 0Kazanock nanexko He TPUBHANBLHOM 3a1aueil. Puuapn
Oeitaman B 1963 1. nepBbIM [M0Ka3aj, 4YTO NpaBuja KBaHTO-
BaHUS AIIEKTPOIUHAMUKA HE paboTaloT B ciaydae Heabeme-
BOIl KaMOPOBOYHOM TPYTIIBI, & IMEHHO: OHU TIPUBOIAT K

found, though there were many contenders: an S-matrix ap-
proach, and Regge and dual models. By the way, in this
stream of investigations theoreticians considered for the
first time string models, the so-called hadron strings.

Quantum field theory was «rescued» by passing to
non-Abelian symmetries that were first considered by Yang
and Mills in 1954. The non-Abelian gauge field theory can-
not be directly applied to describe observable strongly inter-
acting particles — protons, neutrons, pi-mesons, etc., as
gauge fields are massless (which results in a long-range in-
teraction) and nuclear forces are short-range. A different
level of describing these particles was needed. In this case,
the treatment of hadrons as compound particles was of great
use. The fact is that experimenters accumulated vast materi-
al on hadron properties which made it possible to ascribe to
them a great variety of quantum numbers such as baryon
charge, isotopic spin, strangeness. Elementary blocks con-
stituing hadrons — quarks introduced by Gell-Mann and
Zweig in 1964, were thought to be physical carriers of all
these quantum numbers. However, the key moment for fur-
ther development of the theory was the quark quantum num-
ber first introduced in 1965 to interface the spin with

the statistics by the Dubna physicists N. N. Bogoliubov,
B. V. Struminsky, and A. N. Tavkhelidze, and independent-
ly by Hahn and Nambu, which was later called the color.
Then the construction of the non-Abelian gauge field theory
is carried out in a rather simple way: take quantum electro-
dynamics and replace in it electrons by colored quarks and
an electromagnetic field (photons) by a non-Abelian gauge
field (gluons). Just this massless field carries an interaction
between quarks. However, in contrast with the Maxwell
field having no charge, the gluon field carries a charge, the
color, and equations describing this field are nonlinear.
A new theory received the name of quantum chromodynam-
ics, i.e., quantum dynamics of color degrees of freedom.

By generalizing the Maxwell-Dirac electrodynamics
to the non-Abelian case, one could not of course consider
the new theory to be constructed; it had to be quantized. This
turned out to be rather a nontrivial problem. In 1963,
Richard Feynman was the first to show that the rules of
quantization of electrodynamics were not valid in the case
of the non-Abelian gauge group; namely, they lead to viola-
tion of unitarity. A brilliant solution of this problem was
suggested by L. D. Faddeev and V. N. Popov — they intro-
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HapyLIEHUIO YHUTapHOCTU. biiectdinee penieHne AaHHON
mpobiaembl  Obio0  mpemokeHo JI JI. @apmeeBpiM  H
B. H. ITonnoBeIM — OHU BBENH «JIyXW» B KBAHTOBYIO TE€O-
puto HeabeneBa KaTMOPOBOYHOTO IMOJISI M TEM CaMbIM BOC-
CTaHOBWJIM YHUTApPHOCTh. ClieicTBHS HeabeleBOCTH Kallu-
OpOBOYHOI CHMMETPHUH HAa KBAHTOBOM YPOBHE OBLIN HCCIIe-
noBaHel B paborax A. A.CrnaBHOBAa Y HE3aBHCHUMO
JIx. Talinopa — OHM MOJIyYHIIH TOXKJIECTBA, KOTOPBIE UT'pa-
10T LEHTPAIBHYIO POJIb B JIOKA3aTeIbCTBE IIEPECHOPMHUpYe-
MOCTH HOBO#1 Teopun. Toibko mocie 3Tux GyHaaMmeHTanb-
HBIX pabOT TEOPETHUKH CMOIVIM HCIIOIb30BaTh JNArpaMMbl
DeitHMaHa 1 B HeaOEIEBBIX TEOPHSX, T. €. IPUCTYIHTH K HC-
CJIEIOBaHMIO 3TOU TEOpUHU.

U 31ech, KOHEUHO, BHOBb BO3HHUK TOT € CaMbIi BO-
mpoc, uTo U B 1950-x roax: kak paborark ¢ TEOpUeii, KOTo-
past OIUCHIBAET CUIIbHBIC B3aUMOAEHCTBUS, T/Ie HETMHEHHO-
CTH HE MaJIbI U, KaK CJIEACTBHUE, HEIIb3s HCIOJIB30BATh TEO-
pHUIO BO3MYIICHHH MO HUCXOIHOW OOJNBIIONH KOHCTAHTE
B3anmozeicTeus. K 3ToMy BpeMeHH TEOPETHKH YKE HAy -
JIMCh MCCIIEIOBATh [TOBE/ICHHE BKJIA/Ia HETMHEHHOCTEH B Ha-
OJIroflaeMble  TIPOLIECCHI MIPU PA3IMYHBIX 3HAYCHUSIX DHEp-
rur. OCHOBHBIM MaTeMaTHYECKUM arapaTtoM 3AeCh SBIIs-
ercs (popMan3M peHOpMrpymbl. OpUrHHAIBHBIC WICH B
9TOM obmactu ObuM mpeiokeHsl O. llITiokensdeprom u
A. Tlerepmanowm, a Takxke M. I'enmn-Mauuom u @. Jloy eme
B 1950-X rogax, HO OKOHYATEJIILHO METOJ PEHOPMIPYIIIbI

0611 chopMynupoBaH U pa3sut B padorax H. H. Boromo6o-
Ba u [I. B. lllupkoBa. 31ech EHTPATBHYIO POJIb UTPAET IO~
HATHE A((PEKTHBHOTO 3apsiaa, 3aBUCHMOCTh KOTOPOTO OT
SHEPruM BO3HHMKAET B PE3yJIbTaTe yueTa B3aMMOJCHCTBUS
noJiei. MeTo peHOPMIPYIIITbI ACT MPOCTOM CIIOCOO BBIYH-
CJICHUS YIBTPa(UOICTOBBIX U HHPPAKPACHBIX ACHMITTOTHK,
(G PEKTUBHO CyMMUPYs JIHIUPYIOIIUE BKJIA/Ibl OeCKOHEU-
HOTO Kjacca quarpamm deitHmaHa.

Teneps MBI yXe€ BIUIOTHYIO ITOJONIIM K OTKPBITHIO
ACHMIITOTHYECKOM CBOOOBI, BCE HEOOXOMMMOE IJIsI DTOTO
ObUTO co3maHo K Hadairy 1970-x romoB: chopmymupoBaHa
HeaOesieBa KaIMOPOBOYHAS TEOPHsl, 3T Teopus OblIa Ipo-
KBaHTOBaHa, JoKa3aHa ee mepeHopmupyemocts (I. T’ XoodT,
1971 r.), MO’XKHO OBLTO pa3BUBATh TCOPUIO BOSMYIICHUH U
cTpouTh nuarpammel Oeitimana. OCTaIoCh TONBKO 3a/1aTh-
CSI IIENTBI0 MCCIIEIOBATh MTOBEICHNE HHBAPHAHTHOTO 3apsiia
B 2TOi Teopuu. Bor 310 M ObuTO cmemano M. ['poccom,
®. Bunbuexom u HezaBucumo /1. Tlomutepom B 1973 1. Ka-
KO METOJ MCTIONB30BaTh MTPH PEIICHUH 3TOU 3a/1auu, ObLIO
ITOYTH OYEBHUIHO — KOHEYHO K€, METOJ PEHOPMIPYIIITHL.
TexHuueckn MOTPeOOBANIOCH PACCYUTATh HECKOJIBKO JHa-
rpamMm dDeliHMaHa, TOUHEE, HAUTH UX ACUMITOTUKY U pe-
IIUTH PEHOPMTPYIIIIOBOE YpaBHEHHUE (3TO MU PepeHITHATH-
HOE ypaBHEHHE B OOBIYHBIX MPOM3BOJHBIX). 3aciiyra e
. I'pocca, @. Bunwsueka u /1. [lonuTiepa 3akitouaercs He
TOJIBKO U HE CTOJIEKO B 3TOM, CKOJIBKO B ITPABHIILHOI HHTEP-

duced ghosts in quantum theory of the non-Abelian gauge
field, thus restoring unitarity. Consequences of the non-
Abelian nature of gauge symmetry at the quantum level
were studied by A. A. Slavnov and independently by J. Tay-
lor — they derived identities that play a central role in the
proof of the new theory being renormalizable. Only after
these fundamental works theoreticians could use the Feyn-
man diagrams in non-Abelian theories as well, i.e., under-
take research into this theory.

There arose the same question as in the 1950s as to how
to work with a theory that describes strong interactions,
where nonlinearities are not small and, as a result, one can-
not use the perturbation theory in the initial large interaction
constant. By that time theoreticians had learned to investi-
gate the behavior of the contribution of nonlinearities to the
observed processes at different energy values. The main
mathematical apparatus here is the renormalization group
formalism. Unconventional ideas in this domain were put
forward by E. C. G. Stueckelberg and A. Petermann, and
M. Gell-Mann and F. E. Low as early as the 1950s; how-
ever, the renormgroup method was conclusively formulated

__________________________________}B}]

and developed by N. N. Bogoliubov and D. V. Shirkov. The
key role here is played by the notion of effective charge the
dependence of which on energy arises as a result of taking
field interactions into account. The renormgroup method
provides a simple way of calculating ultraviolet and infrared
asymptotics, effectively summing leading contributions of
an infinite class of Feynman diagrams.

We came now close to the discovery of asymptotic free-
dom, everything necessary had been established by the be-
ginning of the 1970s: the non-Abelian gauge theory was for-
mulated, it was quantized, its renormalizability was proved
("t Hooft, 1971), so one could develop the perturbation theo-
ry and construct the Feynman diagrams. It remained only to
study the behavior of the invariant charge in this theory.
This is just what D. Gross, F. Wilczek, and independently
D. Politzer did in 1973. It was almost evident which method
had to be used in solving this problem — the renormaliza-
tion group method, of course. Technically, a few Feynman
diagrams had to be calculated; more exactly, one had to find
their asymptotics and solve a renormgroup equation (a dif-
ferential equation in ordinary derivatives). The credit of
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MpeTanuy 00HAPYKEHHOTO MU BEChbMa HEOOBIYHOTO C TOY-
KM 3peHUsi OOBIYHOM AIIEKTPOIUHAMUKH [TOBE/ICHHS WHBA-
puanTHOrO 3apsiga. CyTh UX OTKPBITUSI COCTOUT B TOM, YTO
WHBapUAHTHBIA 3apsia (3dekTuBHAsS KOHCTaHTa B3aUMO-
neiicteust) B KX/, B ommrune or KDJI, yObiBaeT ¢ pocrom
sHepru# (T. €. Ha MaJIbIX PAacCTOSHHUSX). Terneph 3TO BOIILIO
B yYCOHHUKHU 110 KBAHTOBOW TEOPUHU HEAOECICBBIX KAIHOPO-
BOYHBIX TOJICH M XOPOLIO W3BECTHO cTyneHTaM. OJHaKo B
TO BpEMsi OT aBTOPOB MOTPeOOBAIACH He3ayPsiIHAS HAyIHAS
CMEIIOCTh M TIPCOJOJICHUE 3HAYUTEIBHOTO IICHXOJIOTHYC-
CKOTO Oapbepa, 4TOObI 3asBUTh 00 «HMCUYE3HOBEHUN» B3au-
MOJICHCTBUS B (DU3UKE aJ[POHOB.

TeopeTnueckoe  JI0Ka3aTelIbCTBO  CYNICCTBOBAHHS
acuMritoruaeckor cBooompl B KXJI BEI3BaIIO B CBOC BpeMs
00Ol pe3oHaHc. Jleo B TOM, 4TO K ITOMY BPEMCHHU Ha-
KOTTHJICS 3HAYUTEIIEHBIA SKCTICPUMEHTAIBHBIA MaTePHAI IO
aJIPOHHBIM B3aWMOJICHCTBUSIM, KOTOPBIA HENb3s OBLIO CO-
IJ1aCOBATh C MPEICTABICHHEM O TOM, YTO STH B3aMMOICH-
CTBUSI SIBJISIFOTCS CHJIBHBIMH. Tak, BO BTOPOH ITOJIOBHHE
1960-x Ton0B OBLTA BEIMIOIHEHA [IETast CePHs YKCIICPUMCH-
TOB M0 TIyOOKOHEYNPYroMy JICITOH-aIPOHHOMY paccesi-
HUIO Ha JIMHEHHOM yCKOpHUTele AeKTpoHOB B CTaH(DOpae
(CIIIA). VrimoBoe NOBEIEHHE CEYEHHs PACCESIHUS yaBa-
J0Ch OOBSICHUTH, TOJBKO IPEIIOIOKUB, YTO PACCESHHE
BHPTYaJIbHOTO BBICOKOIHEPTETUICCKOTO (DOTOHA MTPOUCXO-

JIUT Ha TOYCYHBIX COCTABIIONINX aJPOHA, KOTOPHIC MPaK-
THYECKH HE B3aUMOICUCTBYIOT IpPYr C IPYIOM, T. €.
SIBIISTIOTCS CBOOOIHBIMHE. Takyro KapTHHY BRICOKOYHEPTCTH-
YECKUX aJJPOHHBIX IPOLECCOB NpeIoKui B 1969 1. P. deii-
HMaH. OH Ha3BaJl HEB3aUMOJICHCTBYIOIIHNE COCTABIIIONIIEC
aJIpOHOB MAPTOHAMH, a caMa MOJIENb IMTONy4HiIa Ha3BaHUE
mapToHHOW Mojenu. OTKPBITHE aCHMITOTHYECKOH CBOOO-
IIBI OOBACHAIIO, TOYEMY TTAPTOHHI (T. €. T€ K€ KBapPKH ) BEIyT
ce0s1 Kak KBa3MCBOOOMHBIC YAaCTHIII HA MAITBIX PACCTOSHH-
sIX (TIPH BBICOKUX SHEPIHAX) U CHIBHO B3aUMOJCHCTBYIOT
Ha OOJNBIINX PAacCTOSHUAX. braromaps cBoelt GU3NIHOCTH U
HATSITHOCTH TTAPTOHHAS MOJETH MPOYHO BOILIA B COBpE-
MeHHbIH anmnapar KX/1.

AcuMnToTHYecKasi CB000/Ia YPE3BBIYANHO BaKHA IS
npaktideckoro npumeHenus: KXJI, a uMeHHo st pacyera
MPOIIECCOB CUIIbHBIX B3aUMOJICUCTBUN U COOTBETCTBYIO-
[IMX TEOPETHUESCKHX MPEICKA3aHH, TAK KAK OHA MI03BOJISIET
HCIIOJIb30BATh TEOPHUIO BO3MYIICHU# Ol1aroiapst BO3MOXKHO-
CTH OTJEJICHUS BKJIAJ0B MAJIbIX M OOJBIIMX PACCTOSHHUN B
aJIPOHHBIE TPOLECChI (TaK Ha3biBaeMast (haKTopU3aIus, 10-
Ka3aHHas, B YACTHOCTH, JyOHEHCKHMH TEOPETHKAMHU
A. B. Edbpemosim u A. B. Pamtomkuaev B 1978 1), Ecom
o0p1 KXJI He oOnamaa acHMITOTHYECKOH CBOOOMOM, TO
00J1acTh MPUMEHUMOCTH TEOPETHYECKUX PACUETOB B ITOM
TEOPUHU MpPaKTHYECKH ObLIa Obl paBHa Hyir0. [loaTomy B

D. Gross, F. Wilczek, and D. Politzer is not only this, but
rather a correct interpretation of a very unusual, from the
viewpoint of ordinary electrodynamics, behavior of the in-
variant charge. The main idea of their discovery lies in the
fact that the invariant charge (effective interaction constant)
in QCD, in contrast to QED, decreases with increasing ener-
gy (i.e., at small distances). Now this is well known to stu-
dents from text-books on quantum theory of non-Abelian
gauge fields. However, at that time the authors needed out-
standing scientific courage to overcome a great psychologi-
cal barrier to advocate that interactions in hadron physics
«disappear».

Theoretical justification of the existence of asymptotic
freedom in QCD touched off a great resonance. The fact is
that by the time considerable experimental material on
hadron interactions had been accumulated which could not
fit to the notions that these interactions were strong. Thus, in
the second part of the 1960s a series of experiments on deep
inelastic lepton—hadron scattering was carried out at the lin-
ear accelerator of electrons at Stanford (USA). The angular
behavior of the scattering cross section could be explained

only under the assumption that scattering of a virtual
high-energy photon proceeds at point constituents of hadron
which almost do not interact with each other, i.e., are free.
This picture of high-energy hadron processes was suggested
by R.Feynman in 1969. He called noninteracting con-
stituents of hadrons partons and the model was called the
parton model. The discovery of asymptotic freedom ex-
plains why partons (i.c., quarks) behave as quasifree parti-
cles at small distances and strongly interact at large dis-
tances. Being physical and simple, the parton model forms a
strong part of the modern QCD apparatus.

Asymptotic freedom is very important for practical ap-
plication of QCD, namely, for calculation of strong interac-
tion processes and the corresponding theoretical predic-
tions, as it allows the use of perturbation theory due to a pos-
sible separation of contributions at small and large distances
to hadron processes (the so-called factorization, proved by
the Dubna theoreticians A. V. Efremov and A. V. Radyush-
kin in 1978). If QCD did not have asymptotic freedom, the
range of applicability of theoretical calculations in this theo-
ry would be zero. Therefore, this discovery could be evalu-
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TTOJTHON Mepe 3HAYCHHE TAHHOTO OTKPBITHS
MOYKHO aJICKBaTHO OIICHUTH TOIBKO CITYCTS
JecaTuieTus, B reuenue kotopbix KX/ cra-
ma paboTocnocoOHOW TeopHuel CHIIBHBIX
B3aUMOJIEVCTBUM.

[Ipenckazanms, Oasupyrommecs Ha
ACHIMIITOTHYECKOW  cBOOONE, TIPEKPacHO
TTOTBEPIKIAOTCS TPAKTHYECKU BCEMHU JKC-
TIEPUMEHTAMHU, IMEIOIAMHU JIEJI0 C CHIIHHBI-
MU B3auMozelicTBusamMu. B atom miane Ho-
OCTICBCKII KOMHUTET MPUCYIWT TPEMHIO 32
OTKPBITHEC BAYKHOTO SIBICHUS B OKpYKaro-
meM Hac (PU3MYECKOM MHUpE, PEeIInB CIIOXK-
HYIO 33]1a9y BEIOOpA JIaypeaToB CPeIH Heco-
MHEHHO JIOCTOMHBIX HOMHHAHTOB.

Hamr HeOomnpmoit MCTOpUYECKHN JKC-
KypC ITOKa3aJl, B 9aCTHOCTH, CYIIeCTBEHHBII
BKJIaJ] POCCHICKHX (B TOM 9YHCJE TyOHEH-
CKUX) YYCHBIX B MHPOBYIO HayKy. Bricokas
OIleHKa (PyHAaMEHTAIBHBIX (PH3HUCCKUX HC-
CIICZIOBAaHWI TaKUM aBTOPHUTETHBIM Opra-
HOM, kKak HoOelleBCcKkmii KOMUTET, HECOMHEH-
HO, Ba)KHA JJIS BCEX (PU3UKOB-TCOPETHKOB,
paboTarmmx B JaHHON 00IaCTH.

1. U. 3apyoun

«beJblie 3Be31bD)
B PEJIATUBUCTCKON
(parmeHTannm Jerkux sijaep

(I)parMeHTamm CTAa0UJIbHBIX Aep

CiabocBsi3aHHbIE KJIacTepHble cucTeMbl. L{eab 3KcIepuMeHTOB 110
npoexkty BECQUEREL cocTout B u3y4eHHH KapTUHBI (Pa30BOTO Iepexoaa
SIIEPHON MaTepPUU U3 COCTOSIHUSI KBAHTOBOM KUAKOCTH B COCTOSIHME KBaH-
TOBOTO Ta3a, COCTOAMIECTO M3 OOJBIIOTO YHCIA HYKJIOHOB W JICTYAMIITIX
siep BOJIM3W DPHEPreTUYECKUX MOPOTOB TAKUX peakiuid. TepMUH «ierdai-
LIUE A7Ipay» BKIIIOUAET IEHTPOHBI, TPUTOHBI, Ipa 3He u *He, . e. craGuis-
HBIC CHCTEMEI, HE HIMEIOIIHE BO30YKICHHBIX COCTOSTHUH HIDKE ITopora pac-
11412 Ha HyKJIOHBEI.

CoBpeMCHHBIN MHTEPEC K UCCIICHOBAHMIO JaHHBIX (Da30BBIX MMEPEX0-
JIOB MOTHBUPOBAH IMPEICKa3aHUEM CBOHCTB TaKUX COCTOSHHHU, KaK ciabo-
CBSI3aHHBIC KJIACTEPHBIE CUCTEMBI. DTH CHCTEMbI MOTYT UMETh ITPOCTPaH-

ated in full measure only after decades dur-
ing which QCD became a workable theory
of strong interactions.

Predictions based on asymptotic free-
dom are well justified by almost all strong
interactions experiments. In this respect, the
Nobel Prize was awarded for the discovery
of an important phenomenon in the physical
world surrounding us. The Nobel Prize
Committee solved a very complicated prob-
lem of choosing laureates among undeniably
best nominees.

Our short excursus to the history shows
in fact a considerable contribution of
Russian (including Dubna) scientists to the
world science. Such a high appraisal of fun-
damental physics research by such a presti-
gious body as the Nobel Prize Committee is
undoubtedly very important for all theoreti-
cal physicists working in this field.

_______________________________}pJ|

P I. Zarubin

«White» Stars in Relativistic
Fragmentation of Light Nuclei

Fragmentation of Stable Nuclei

Loosely Bound Cluster Systems. The goal of our experiments on the
BECQUEREL project is the study of the picture of the phase transition of
nuclear matter from the state of a quantum liquid to that of a quantum gas
consisting of a large number of nucleons and the lightest nuclei that occur
near the energy thresholds. The term «lightest nuclei» implies deuterons
and tritons, as well as *He and “He nuclei, that is, stable systems having no
excited states below nucleon decay thresholds.

The present-day interest in the study of such phase transitions is moti-
vated by the prediction of the properties of such states as loosely bound
cluster systems. The spatial extension of these systems can essentially ex-
ceed the sizes of the fragments (Efimov’s states near the threshold of the de-
cay of three-body systems, light nuclei having the structure of a molecular
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CTBEHHYIO IPOTSHKEHHOCTD, CYIIECTBEHHO MPEBBIIIAIONTYIO
pasmep dparmentos (coctosiaus Edumoa BOIM3M mopora
pacmanga CHUCTEeM W3 TpeX Tel, JIETKHE Sapa cO CTPYKTypOi
MOJIEKYIIPHOTO TUIIA, 003e-KOHACHCAT Pa3peKeHHOro rasa
a-vactuny B Na-sipax). [Iponecc mysnsrudparMeHTany,
MIPOTEKAFOIINH C aradaTHIeCcKO mepeaadeii BO30YKICHUS
u 6e3 0OMeHa HyKJIOHAMU, MOYKET HHTEPIIPETHPOBATHCS KaK
HCUE3HOBEHUE KYJOHOBCKOTO Oapbepa BCIIEIICTBHE OJIHO-
BPEMEHHOTO YBEIWYCHUS PACCTOSHUS MEXKITY 3apsDKCHHBI-
MU KJIacTepaMu.

W3ydenue Takux coCTOSHHI B MaciiTabax, Xapakrep-
HBIX JUTS HYKJIOHHOHN 1 KJIACTEPHON CTPYKTYPHI Sapa, IPe-
CTaBJSIET MHTEPEC 1A siaepHon acTpodu3uku. Hanpumep,
Oiarojapsi CyIIECTBEHHOMY YMEHBILICHHUIO KYJIOHOBCKOTO
OTTAJIKMBAHUS B TaKUX MPOTSDKCHHBIX CHCTEMax, OHH MO-
TYT UTPaTh POJIb MPOMEXYTOYHBIX COCTOSHHN B IIpoIieccax
SIIEPHOTO CHHTE3a B 3Be3/1aX. YCTAHOBJICHHBIC TOIOJIOTHU
MOTYT OKAa3aThCs MOJIC3HBIMU IS TIPOSICHEHUSI BAPHAHTOB
CHHTE3a sJep KaK IIPOLECCOB, OOpaTHBIX IpoIeccaM HX
(dparmenranuu.

PeasiTuBucTCKast pparmMeHTanusi. 3apsIoBas TOMO-
jorust pparMeHToB IpH nepudepuIecknx B3auMoaeHCTBI-
SIX JIETKUX A1ep ¢ HadaabHOH »Hepruei Boime 1A I'3B mo-

KET CIYKHUTb SPPEKTHBHON XapaKTePUCTUKOW SBICHUS
MynbTH(dparMeHTanuu sep. B atoii obnactu sHepruii go-
CTHTACTCS PEXKHUM TPEIeNbHON (parMeHTanuy suep, T. €.
HEM3MEHHOCTH CIIEKTpa (JparMeHTOB IPHU N3MEHEHUH YHEP-
THH COYapEeHUs U COCTaBa siAep MUILIECHU.

Bo3mokHOCTH HAOIIOAEHUS U CIIEKTPOCKOIIMN KOHEY-
HBIX COCTOSTHUH 13 3apsDKEHHBIX (DPArMEHTOB MPH UCCIIEN0-
BaHWM MYJIBTH(PArMEHTAlNU B PEJIATHBUCTCKONH 0OIacTH
SHEPruil ONpeessAIOTCs TOYHOCTHIO YIVIOBBIX MU3MEPEHUM.
bnarogaps HawmyuiieMy HpOCTPaHCTBEHHOMY pa3pelie-
Huto (0,5 MKM) B sIIEpHON SMYIIBCHU JIOCTUTAETCS YIIIOBOE
paspeleHre CIIEIOB PEJIITUBUCTCKUX (PParMeHTOB OKOJIO
1073 pan. Oro obecnedMBaeT MOJHYI HaOII0AaeMOCTb
BCEX BO3MOXKHBIX pacIafoB BO30YXKJICHHBIX COCTOSHHUI
sinep Ha GpparmenTsl. Hanpumep, Ha [uimHe | MM yBepeHHO
pasiuyaercs Ipouecc 8Be = 24, IPOSIBIIIOMIMNCS [TPH
nMmmynbee 4,5A T'9B/c kak mapa ciiezioB B YIIIOBOM KOHYCE
oxono 21073 pan. Takue y3kue pacrajpl 10CTaTOUYHO Ya-
CTO HaOMOMAIOTCS TPH (PparMeHTAUU PEITATHBUCTCKIX
SIIEP KUCIOPOoa U Oosee TSHKEINBIX SAep.

JUist WiuTrocTpauuu KpuTepueB oTOOpa COOBITHH Ha
puc. 1 npezxcTaBiaeHo coObITHE MYTETH(PArMEHTAINN Spa
kpemaus ¢ ummyiascom 4,5A I'3B/c. OcHoBHO# mHTEpec

type, the Bose condensate of dilute a-particle gas in Na nu-
clei). A multifragmentation process going with an adiabatic
transfer of excitation and without nucleon exchange may be
interpreted as a disappearance of the Coulomb barrier be-
cause of a simultaneous increase in distances between
charged clusters.

The study of such states on the scale typical of the nu-
cleon and cluster structure of the nucleus is of interest for
nuclear astrophysics. For example, thanks to an essential de-
crease in the Coulomb repulsion in such extended systems,
the latter can play the role of intermediate states in nucle-
osynthesis processes in stars. The topologies established
can turn out to be useful for clearing up the variants of the
nuclear synthesis as processes inverse to those of their frag-
mentation.

Relativistic Fragmentation. The charge topology of
fragments in peripheral interactions of light nuclei of an ini-
tial energy above 1 GeV per nucleon may be considered as
an effective characteristic of the nuclear multifragmentation
phenomenon. In this energy range, a regime of limiting frag-
mentation of nuclei sets in; that is, the fragment spectrum is

invariable with respect to the collision energy and the tar-
get-nucleus composition.

In the investigation of the multifragmentation at rela-
tivistic energies, the possibilities of observing the final
states consisting of charged fragments and their spec-
troscopy are defined by the accuracy of angular measure-
ments. Owing to the best spatial resolution (0.5 um), the nu-
clear emulsion ensures the angular resolution of the tracks
of relativistic fragments of about 10> rad. This enables one
to observe completely all the possible decays of nuclear ex-
cited states to fragments. For example, over a track length of
I mm, one can surely distinguish a process 8Be = 2a,

which is revealed for a momentum of 4.5 GeV/c per nucleon
as a pair of tracks within an angular cone of about
2+1073 rad. Such narrow decays are rather frequently ob-
served in the fragmentation of relativistic oxygen nuclei, as
well as heavier ones.

For the sake of illustration of the selection criteria,
Fig. 1 presents an event of the multifragmentation of a 28gj
nucleus of momentum 4.5 GeV/c per nucleon. Of particular
interest is a group of projectile fragments with total charge
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IpelCcTaBIseT Ipynna (pparMeHTOB HAJIETAIOIEero sApa B
Y3KOM KOHYCE YIJIOB IOPsAIKa HECKOJIBKUX TPAITyCOB C CyM-
MapHbIM 3apsaaoMm Z = 13. Bennunna koHyca onpeemnsieTcs
OTHOILIEHHEM TOIEPEYHOr0 UMITyIbca PepMu K UMITYIbCY
Ha HYKJOH nepBHYHOro siupa. Ciembl pelnITHBHCTCKHX
(parMeHTOB JIOJTO OCTAIOTCSI B OIHOM AMYJIbCHOHHOM
CJIO€, YTO AOCTATOYHO AJISl PEKOHCTPYKIUH HEIPEPHIBHOTO
3-MepHOro 0o0pasa 3ToH rpynisl TPEKOB. B aMysbcuu Bo3-

poJa U rejus 1o Macce 4epes onpeeseHle CPeaHero yria
paccesHUs CIIE/IOB U CBA3aHHOIO C HUM IIOJIHOT'O UMITYJIBCA.
BesmuuHBl NPOJONIBHEIX UMITYJILCOB (DparMeHTOB HA HY-
KJIOH C TOYHOCTBIO HECKOJIBKHX IIPOLIEHTOB PaBHbI HMITYJIb-
caM HYKJIOHOB TI€PBUYHOTO s/ipa. DHEPrusi BO3OYKACHHS
cHCTeMbI ()parMEHTOB OTPEIEIIETCS] UX MHO)KECTBEHHO-
CTBIO U yIiIaMu pasiera. OHa MOXKET OBITh OIpeeIeHa KaK
Pa3HOCTh MEXIy MHBAapUAHTHOH Maccoil (parMeHTHpyro-

MO>XKHa I/I)_ICHTI/I(i)I/IKa].[I/Iﬂ PEITATUBUCTCKUX M30TOIIOB BOJIO- e CHCTEMBI K MaCcCOU TMEPBUYHOTO siApa U COCTABIIACT BE-

Puic. 1. CoGpiTre dparMeHTariy sapa >*Si ¢ sneprueii 3,65A 5B B mepudepiaeckoM B3auMOISHCTBIN Ha sape SMyIbci. Ha BepxHeMm
($oTO BH/IHA BepIINHA B3aUMOJICHCTBHS H CTPYS ()parMEHTOB B Y3KOM yITIOBOM KOHYCE BMECTE C YETHIPHMSI COIIPOBOKIAIONIMMH OJJHO3a-
PSIHBIMH YaCTHLIAMH B IIMPOKOM KOHYCE M TPeMsl OCKOJIKAMH Apa MUIICHH. [Ipy cCMeleHnH 110 HalpaBIeHUIO CTPYH (parMeHTOB (HUX-
Hee (OTOo) MOXKHO pasnuuuTh Tpu (pparmenta H u msate ¢pparmenroB He. lHTeHCHBHBIH ciien Ha HIDKHEH (oTorpaduu (TpeTuil cBepxy)
HICHTHDHIMPOBAH KK OYEHb y3Kas 10 YTy Ilapa (pparMeHTos ¢ Z = 2, COOTBETCTRYIONIAs paciafy supa “Be. TpexMepHbIit 06pas coGbIThs
PEKOHCTPYHPOBaH Kak IUIOCKask MPOEKLUS ¢ IOMOIIBIO aBToMaTHyeckoro mukpockona ®HMAH xommiekca [IABUKOM

5

Fig. 1. Event of the fragmentation of a **Si nucleus of an energy of 3.65 GeV per nucleon in a peripheral interaction on an emulsion nucleus.
On the upper photograph one can see the interaction peak and the jet of fragments in a narrow angular cone along with four accompanying
single-charged particles in a wide cone and three fragments of the target nucleus. Moving toward the fragment jet direction (upper photo-
graph) it is possible to distinguish three fragments of hydrogen and five fragments of helium. An intensive track on the upper photograph
(the third one from above) is identified as a very narrow pair of Z = 2 fragments corresponding to the *Be decay. A three-dimensional image
of the event was reconstructed as a plane projection by means of an automated microscope (Lebedev Institute of Physics, Moscow) of the
PAVIKOM complex

determination of the mean angle of track scattering and the
total momentum connected with it.

Z =13 within a narrow cone of angles of the order of a few

degrees. The magnitude of the cone is defined by the ratio of

The longitudinal momenta of fragments per nucleon
are equal, within a few percent, to the momenta of the nucle-
ons of the primary nucleus. The excitation energy of a sys-
tem of fragments is defined by their multiplicity and the
emission angles. It can be estimated as the difference be-
tween the invariant mass of the fragmenting system and the
mass of the primary nucleus and amounts to a few MeV per

the transverse Fermi momentum to the momentum per nu-
cleon of the primary nucleus. The tracks of relativistic frag-
ments remain in one emulsion layer for a long time, suffi-
cient for reconstructing a continuous three-dimensional im-
age of this group of tracks. The mass identification of
relativistic H and He isotopes in emulsion is possible via the

_____________________________pyaay _________________________________
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JMYUHY NOPsAAKA HECKOIbKUX M3B Ha HykJIOH (parmeHTa.
VYI10BBbIE KOppENsuy pparMeHToB OTPaXKaIOT YIIIOBOH MO-
MeHT oOpa3oBasielics cuctembl. Ha puc. 1 B 6onee mupo-
KOM KOHYCE BH/IHBI CJIE/Ibl C MUHUMAJIbHOM HOHU3aLUEH OT
pOXIeHHBIX Me30HOB. Kpome Toro, B BepiInHe B3auMoei-
CTBHSl NPHUCYTCTBYIOT CJIEIbl OT CHIBHOMOHU3UPYIOMINX
OCKOJIKOB $I/Ipa MUIIEHH C 3HEPrueil mopsaKa HECKOIbKUX
necsTkoB MaB. Takum 00pa3oM, BO B3aUMOICHUCTBUH OT-
YETIIMBO MPOSIBISACTCS pa3elieHne KHHEMAaTHIECKUX 00Ia-
CTeil ()parMeHTalNy CTATKUBAIOIIUXCS SAEP.

MyasTH(GparMeHTanus B «0eabIX 3Be3nax». [lpu
HabOpe CTaTUCTHKHU 1O MYJIbTU(pPArMeHTallu siep OTOu-
parorcst coObITHsI 0€3 CJIeIOB OT 3apsDKEHHBIX YacTHIl Me-
KTy oOmacTsIMu (pparMEeHTAIlNK HAJIETAIOMIETO SApa U Aapa
mumieHd. Kak npaBuiio, B TaKuX COOBITHSIX HMPOUCXOIUT
TIOJTHAs Tiepesada 3apsijia MepBUYHOIO S/Ipa B Y3KHH yIyIo-
BOIl KOHYC (parmeHTannu. Hanbonee sicHas nHTEpHpeTa-
Ui 00CCIeYMBACTCS JJIs1 COOBITHI, KOTOPBIC HE COMEpPkKAT
CJIe/IOB 1 OT (hparMeHToB siziep MutieHH. OHK1 00pa3yIoTCs B
cllyyae MHHUMAJIBHOW Nepeaun S3HEPIun K pparMeHTHPY-
toremy siipy. CoOBITHS TAKOTO THIIA U3-33 UX BUJIa HA3bIBA-
10TCsl «OesbIMU 3Be3iaMmu». VX noist ot odmero yncia He-
YOPYTHX COOBITHI COCTABIAET HECKOIBKO MPOoneHTOB. Ha-

3BaHHE OTPAKAET HE TOJIHKO BHEUIHUI BHJ COOBITHS, HO U
Pe3KOE YMCHBIICHUE MTOTEPh HA HOHU3AIUIO (B IPEICIBHOM
ciydae B Z pa3) npu Mepexo/ie OT Clie/ia MEPBHYHOTO sIpa K
Y3KOMY KOHYCY BTOPHYHBIX clieoB. OOpa3oBaHue «Oenbix
3BE3/» MPOUCXOAUT IMPH AICKTPOMATHUTHBIX B3aMMOJICH-
CTBUSIX C BUPTYaIbHBIMH (DOTOHAMH SIJIEP MUIICHH U TPH
J(paKkIMOHHOM paccesiHuM Ha nepudepruuecKix HeHTpo-
HaX MUIICHU.

BakHbIM MPaKTHYECKUM YIOOCTBOM IMPU MOUCKE CO-
OBITHH TAKOTO THIIA SIBIIIETCS TpeOOBaHNE COXPAHECHHUS 3a-
pAaa, 94To TO3BOJISCT UCKITFOYUTh BKJIA OT IPUMECH B ITyd-
ke OoJiee JIErKUX sijiep ¢ ONM3KUM OTHOIICHHEM 3apsijia K
Macce. DTO CYIIECTBEHHO TPH OOJYYEHUH IMYJIBCHU BO
BTOPUYHBIX ITyYKaX PaIUOAKTUBHBIX SIICpP, UMCIONIUX J0-
CTAaTOYHO CIIOXKHBIA cocTaB. OTMETHM, YTO OIHCAHHBIC
KpHUTEpUH 0TOOpa «OeNbIX 3BE3[» COBMECTHO C YCIOBHEM
COXpaHCHUS MIOTOKA YHEPTUHU B KOHyCE (pparMEeHTAIIMU MO-
r'yT OBITh UCTIOJIH30BAHbI B Oy/IyIIEM KCIIEPUMEHTE TI0 HC-
CIIEIOBAaHMIO TJIOOANBHBIX OCOOCHHOCTEH (parMeHTaIuu
TSDKEJIBIX sITIEp B Ipoleccax mnepudepuyeckoil auccoiua-
LU,

3apsinoBast TomoJorus. TOMOJIOTHYSCKUE XapaKTePH-
CTHKHU COOBITHI B JUCCOIMAIMH JIETKUX siiep B nepudepu-

nucleon of the fragment. The angular correlations of frag-
ments reflect the angular momentum of the produced sys-
tem. In Fig.1, one can see, in a broader cone, tracks with
minimal ionization from produced mesons. In addition, in
the interaction peak, there are tracks from strongly ionizing
target-nucleus fragments of energy of the order of several
tens of MeV. Thus, the separation of the kinematic regions
of the fragmentation of colliding nuclei is clearly revealed
in the interaction.

Multifragmentaion in «White» Stars. When accumu-
lating data on nuclear multifragmentation, events without
tracks from charged particles are selected between the areas
of the fragmentation of a projectile and the target nucleus.
As arule, in such events the primary nucleus charge is total-
ly transferred into a narrow angular cone of fragmentation.
The most obvious interpretation is provided for the events
that contain no tracks also from the target-nucleus frag-
ments. They are produced when a minimal energy is trans-
ferred to the fragmenting nucleus. Events of this type are
called «whitey stars because of their appearance. Their frac-
tion constitutes a few percent of the total number of inelastic
events. Their name reflects not only the outward look of the

event, but also a sharp decrease in ionization losses (in a
limiting case, by a factor of Z) in the transition from the pri-
mary nucleus track to the narrow cone of secondary tracks.
The formation of «white» stars is induced by the electro-
magnetic interactions of the target nucleus with virtual pho-
tons and by the diffraction scattering on peripheral target
neutrons.

In the search for events of this type, of important practi-
cal advantage is the requirement of charge conservation,
which makes it possible to exclude in the beam admixtures
from lighter nuclei with a close charge-to-mass ratio. This
condition is essential when emulsion is exposed to the sec-
ondary beams of radioactive nuclei having a rather compli-
cated composition. We note that the above-mentioned crite-
ria of selection of «white» stars, along with the requirement
of conservation of the energy flux in the fragmentation
cone, can be used in a future experiment dealing with the
study of global features of the fragmentation of heavy nuclei
in peripheral dissociation processes.

Charge Topology. The topologic characteristics of the
events in the dissociation of light nuclei in peripheral inter-
actions were investigated by the emulsion technique for the
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YECKHUX B3aUMOJICHCTBHSIX OBUIN MCCIIEIOBAHBI B OMYIbCUHT
JUTSL SLIIEP 12C, 22Ne, 24Mg, 2881, 16O, °Liu 9B [IPH SHEPIH-
X Hopsalaka Heckosbkux DB Ha Hykion. IIpu sHeprum
200A I'»B Obuti HcciieoBaHbl MPOLECCHl TUCCOLMALINT
szep 160 1 32S. Bee otu pe3ynbTaThl UMEIOT YHUKATIbHYIO
MIOJTHOTY U JIOCTOBEPHOCTh M MOT'YT OKa3aThCs MOJIE3HBIMHU
IIPY TUTAHUPOBAHWHU MCCIIENOBAaHMI MO MYJIbTH(parMeHTa-
IIAU SJEP C BBICOKOH CTaTHCTUYECKOH 00€CIedeHHOCTHIO.
OKcnepuMeHTaJIbHbIE TaHHBIC O COOTHOIICHUIX HabIroaae-
MBIX KaHaJIOB JUCCOLMALNH SIIEP AAOT MPEACTaBICHUE KaK
00 00mMX 3aKOHOMEPHOCTAX IIpoluecca (parMeHTauu
siep, Tak U 00 0COOEGHHOCTSIX ()parMEeHTANNH, CBA3aHHBIX
CO CTPYKTYpOH OTIAEIBHBIX SIIIEP.

XapakTepHasi 0cCOOCHHOCTB 3aps110BOI TOMOJIOTUH TIPH
¢parmenramuu spep Ne, Mg, Si n S cocTouT B npakruye-
CKH TIOJTHOM IOABJICHUM MAapHBIX PACIIEIUICHUH siep Ha
(hparMeHTsI ¢ 3apsaaoM O0oJibiie 2. JIOMUHUPYIOT MPOIECChI
C OTAEJIEHHEM OJMHOYHBIX ()PAarMEHTOB, IPOTEKAIOIIE
TP MUHUMAJIBHBIX 3HEPTUAX BO30yxIeHus. Bo3pacranne
CTeMNeHU (parMeHTaIHH SIep MPOSIBISETCS B POCTE MHOXE-
CTBEHHOCTH ()ParMEHTOB C 3apsioM | 1 2 Tpy yMEHbLIEHUH
3apsiia OCHOBHOM HEBO30YKAEHHON YacTH (hparMeHTHPYTO-
IIETO sIpa.

B mporeccax MysbTH(parMeHTaul CTaOUITbHBIX H30-
toroB Li, Be, B, C, N u O ycraHOBJICHbI OCOOCHHOCTH
00pa3oBaHMs CHCTEM U3 JIerHalmmx saep o, d u t. Tax, B o-
TTOJTHEHNE K ((-KJIaCTePU3AIIH OTIpe/ieNieHa KIIaCTepH3aIus
HYKJIOHOB B BU/JI€ AIEUTPOHOB B pacnajax SLiu 1°B, a raxxe
TPUTOHOB B pacmajgax TLi. Kpowme Toro, mis stux suep
YCTAHOBJIEHA Ba)KHas POJb MHOIOYACTHYHBIX JHUCCOLHUA-
LIUH.

MynasTHdparMeHTaAnus SAPa 10g, IIponomxennem
HCCIIeJOBAaHUH MYJIbTH(pParMEeHTalMN JIETKUX 4eTHO-YeT-
HBIX SIJIEp C AUCCOIMAIMEH TOJIBKO HA (-4aCTHIIBI SIBJISIETCS
W3y4YeHUE BKJIaAa JICHTPOHOB B pacrajibl HEYETHO-HEYeT-
HBIX SA1Ep 6Li, 198 y 1“N. Pousb JIEUTPOHOB KaK KJlacTepa
Haubonee SIPKO TPOsIBMIAch B «OENbIX 3Be31ax» slep
°Li npu omeprum 3,65A I»B (°Li" =da — 74 %,
OLi* = 3Het™ — 13 %, °Li" - dip — 13 %).

Tomonorust «OenbIx 3Be31» ObUla HCCIIEOBaHA
UL A1ep 10g npu sHeprun 1,0A I'3B. Jlons pacmnajos
0B = daa cpenu COOBITHH ¢ 3aps0BOM TOIOJIOTHEH
2+2+1 40 %.
108" » #8Be™ - daa ouenen na ypoBHe 18 =3 %. Pac-

CoCTaBHIa Bma;[ KaHaJa

nuclei 12C, 22Ne, 24Mg, ZSSi, 160, 6Li, and '°B at energies
of the order of a few GeV per nucleon. The dissociation of
the 1°0 and 328 nuclei at an energy of 200 GeV per nucleon
was studied. All these results are notable for their exception-
al completeness and reliability. They may turn out to be use-
ful for planning investigations on nuclear multifragmenta-
tion with a high statistical provision. The experimental data
on the relations between the nuclear dissociation channels
being observed give an idea both of the general features of
nuclear fragmentation processes and of the special ones as-
sociated with the structure of individual nuclei.

The characteristic feature of the charge topology in the
fragmentation of Ne, Mg, Si, and S nuclei implies an almost
total suppression of pairing splitting of nuclei to fragments
with charges larger than 2. Processes with separation of in-
dividual fragments occurring at minimal excitation energies
are predominant. The growth of the nucleus fragmentation
degree is revealed in an increase in the multiplicity of
Z = 1.2 fragments with decreasing charge of the non-excited
part of the fragmenting nucleus.

In multifragmentation processes of stable Li, Be, B, C,
N, and O isotopes, special features of the formation of sys-

24

tems involving the lightest &, d and ¢ nuclei have been deter-
mined. In addition to the alpha clustering, a clustering of
nucleons in the form of deuterons in °Li and 1°B decays, as
well as of tritons in 'Li decays has been revealed. Besides,
the multiparticle dissociation is found to be important for
these nuclei. Emulsions exposed to relativistic 4N and ''B
isotopes are being analyzed with the aim to study clustering
of these types.

Multifragmentation of 108 Nucleus. The study of the
contribution from deuterons to the decays of odd-odd oLj,
198, and "N nuclei pursues the investigation of the multi-
fragmentation of light even-even nuclei with dissociation
only to & particles. The role of the deuteron as a cluster is es-
pecially pronounced in the «white» stars of ®Li nuclei at an
energy of 3.65 GeV per nucleon (6Li>'= = da — 74%,

OLi" = 3Her" — 13%, °Li* - dip — 13%).

The topology of «white» stars was investigated for 10g
nuclei at an energy of 1.0 GeV per nucleon. The fraction
of the 'B* - daa decays is 40% of the events with

a charge topology 2+2+ 1. The contribution of the
08" & 78Be™ = daar  channel is estimated to be
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majJ HeCTaOMIBHOTO sIipa B He SBISETCS OCHOBHBIM HC-
TOYHHUKOM COOBITHII ¢ TakoM Tormosiorueii. Ha 31o ykaseiBaer
Mamas BepoOATHOCTH Tomomormu 4+ 1 B pacmazae
10g* p9Be, a TaKKe HeOOJBIION BKIALg ’Be B
10p pre. MoHO clienarb BbIBOJ O peLIarollei posau
MIPSIMBIX TPEXTEIBHBIX PACIAI0B C KOH(PHUTYpaIen «OembIx
3Be3m» 2+ 2+ 1. Takum oOpa3oM, TOIOJOTHS pacmajaa
08" - daa MPOSIBJIIET aHAJIOTHIO C PacnagoM 12¢* 5 3q.
Jns pacmupeHus mpeACcTaBIeHN 0 COOTHOIIICHUN Me-
KTy TIPSAMBIM TPEXYACTUYHBIM PACIIaZOM H paclaJaMy 4e-
pe3 8Be 6bu10 MIPOBEICHO OOJIyYeHHE SMYIBCHU PEIISTH-
BUCTCKUMHU sIIpaMu ‘Be. Ilydok sinep °Be ¢ HMMITYJIbCOM
2A TI'sB/c 6bu1 chopmupoBan Ha HykinoTporne OVSU mpu
(parmMeHTaIUH 108 - 9Be. [Iporecc obpa3zoBanus «OeIIbIX
3BE3/» C JIBYMsI ¢-4aCTHLIAMH MHUIIUHUPYETCS BO ()parMeH-
TaI[UH CO CPBIBOM OJHOTO HEUTpOHA. AHAIHM3 JaHHBIX I10-
3BOJIUT CYIUTH O KJIACTEPHU3AIINH B IIpe °Be n BEPOSITHOCTH
o0pa3zoBaHus Ipa 8Be. 310 nomkHO OTPa3UTHCS Ha BBIXOJIE
Tap @-4acTull 4epe3 Bo30yKICHUs 71 — 8Bena—n—a.

MyabrudgparmeHTanus sapa 14N, IIpencrasnsercs
MHTEPECHBIM BBIIBUTb DPOJIb TPEXYACTUYHBIX pPacCIauos,

10g* dac, 2" 53¢ wu

*
10" > 4, n paclIMpUTh MPEICTABICHUs O KilacTepu3a-

YCTAQHOBJICHHYIO  JUIA

LUH B SApaxX ¢ ydacTHEeM ACUTPOHOB. JIJist 3TOro OBLIO BbI-

MOJTHCHO OOJIyYCHHE SMYIILCUH SIIPaMU 4N ¢ SHepruen

2,1A TB. OcHoBHas 1ETh COCTOUT B M3YYCHHU «OEIBIX
14y * o

3Be3m» N - daaa B mepegHeM koHyce 10 8°. Umeercs

yKa3aHHE Ha BaXXHYIO PONb 3apsiOBOH KOH(HUTypaIiu
2 +2+2+ 1, cBsI3aHHOI ¢ pacnazoMm UN* > daaa. IIpo-
SIBIIICTCSI 3aMETHasl pojib KOH(uUrypauuu 6 + 1, uMeromias
AHAJIOTHIO C COOBITHSAMH C OTIICIUICHHEM (ParMEeHTOB C
Z =1 npu aucconmanuu 0omnee THKETBIX CHMMETPHIHBIX
snep.

Kaacrepusamusi ¢ yyacTueM TPHUTOHOB. V3yucHue
«OeITBIX 3BE3/» JITKUX HEUYCTHO-UYCTHBIX CTA0MIIBHBIX SICp
(7Li, “B, I5N n 19F) MOYKET J1aTh OCHOBY IUISI BKJIIOYCHUS
B OOIIyI0 KapTHHY W TPUTOHOB. YCTAaHOBIEHO, YTO B
«OeINbIX 3Be3lax» OT PEISTHBHCTCKUX SACP "Li xaman
"Li* = at cocrasmser 50 %, 'Li* adp — 30% n

Li* - apnn — 20 %. B kauyecTBe cienylomiero mara

BBIIIOJTHEHO O6Hy‘{CHPI6 U BCICTCA aHaJIW3 JHCCOIHAIINN

(18 =3)%. The decay of an unstable B nucleus is not a ba-
sic source of the events with such a topology. This is sug-
gested by the fact that the probability of observing a 4 + 1

topology in the 0p* p9Be decay is small, as well as the
contribution of ®Be to 1B - p®Be s also not large. It may

be concluded that the direct three-body decays with «white»
stars 2 + 2 + 1 configuration play a crucial role. Thus, the
decay topology B* s daa is indicative of an analogy

with the 12C" = 3« decay.

In order to gain extended knowledge about the relation
between the direct three-body decay and the decays via 8Be
nucleus, emulsion was exposed to relativistic Be nuclei. A
beam of *Be nuclei with a momentum of 2 GeV /c per nucle-
on was formed in '°B fragmentation after acceleration at the
JINR Nuclotron. The process of production of «white» stars
with two « particles is initiated in the fragmentation with a
breakup of one neutron. An analysis of the data will allow
one to have an idea about clustering in the Be nucleus and
the probability of formation of 8Be nucleus. This is expected
to affect the yield of a-particle pairs through n —%Be and
a —n— o excitations.

Multifragmentation of 14N Nucleus. It is interesting
to find out the role of the three-body decays which has been
defined for 1°B* - daa, 12c* -3, and 160" » 4a, as
well as to develop ideas of clustering in nuclei involving
deuterons. To this end, emulsion was exposed to 14N nuclei
of an energy of 2.1 GeV per nucleon. The major goal is the
study of the N" = daaa «white» stars within the for-
ward cone to 8°. There is evidence for an important role of
the 2 +2 + 2+ 1 charge configuration, which is related to
4N decay. The noticeable role of the 6 + 1 configuration is
seen to have analogy to the events with a Z =1 fragment
splitting in the dissociation of heavier symmetric nuclei.

Clustering That Involves Tritons. The study of the
«white» stars of light odd-even stable nuclei (7Li, 11B, 15N,
and 19F) can provide a basis for including tritons into the
general picture. It is established that in the «white» stars
originating from relativistic "Linuclei, the "Li" - at chan-

50%, 'Li° ->adp — 30%, and

Lit - apnn — 20%. As a next step, an exposure has been

nel constitutes

performed and the dissociation of ''B nuclei of an energy of
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sep g ¢ sneprueit 1,2A I'©B. OcHOBHas 3amada dKc-
MICPUMCHTa COCTOMUT B M3YYCHHUU «OCIBIX  3BE3I»

HB* = wa.

IlepcniekTUBBI U3yYeHUS HEHTPOHO-
aepuuuTHbIX n30Tonos Be, B, C, N

Houck «3He-npouecca» B pacnagax e s ey 9.
"B sBstercst moueprmm spoM B S-pacmaze 3epKantbHOTO
sapa 'C. Tlostomy Beren 3a m3yueHneM «GeiTbix 3BE3»
B* = o n "B* - "Lia LIPECTABIIACT UHTEPEC U3yde-
HUE pPOJn He B pacnajax ¢, Pacnmager no kamamam

Nc* » 3Heaa n ''C” - "Bea MOTYT UMEThH aHAJOTHIO C
kanamamu 2C* = 3an 12C" » ( 8Be)oc. Krnacrepmsanus B
pacnagax 12¢* 5 3q OTpakaeT U3BECTHBIN «3¢-poueccy
B 3Be3gax. HaOmiomeHwe  KJIaCTEpPHBIX  pacrajioB
1C*  3Heaa nano 61 0cHOBY [1s1 H3ydYEHUS BO3MOKHOI
ponu «3He-nporiecca» B HyKJICOCHHTE3€ B 3B€3/1aX B CIMsA-
mnn SHeaq, T. e. B TeIHEBBIX CPeax cO CMEIIAHHBIM CO-

CTaBOM HM30TOIIOB I'CJIus.

Snpo 10¢ obpasyercst U3 sapa ’c MIPUCOCTMHEHUEM
ofHOro HeirpoHa. OxHako N0OaBiIeHHe HEHTPOHA, T10-BHU-
JIIMOMY, HE TIPUBOJHT K 00Pa30BaHHIO B OCHOBHOM COCTOSI-
i 10C KJIACTEpOB B BUJIE ICUTPOHA WIIM B BUJIE Sipa 3He.
OGpa3oBaHKe AByXKIACTCPHBIX CTPYKTYD B BHJE saep 'Be
w1 *He wm B Buze sitpa °B 1 ieiiTposa ManoBeposTHO 13-3a
OOJIBIIION PHEPTHH CBS3M TAKUX KIIACTEPOB B SIPE 0c. B
cilyyae OJJHOTO BHEIIHEro IPOTOHA LEHTPAJIbHOW YacThIO
sIIpa MOXKET CIY)KUTh HECTaOMIIBHOE SO °B. B Jpyroit
BO3MO)KHOM CTPYKType C JBYMS BHEIIHHMH HPOTOHAMHU
LEHTpaJIbHAs YacTh AJpa MPEACTaBISIET JIpyroe, TOXe He-
crabunpHoe sapo SBe. Takue CTPYKTYpbI, 10-BHIUMOMY,
JIOJDKHBI OBITh CXOJHBI C OOPOMHHOBCKUMH CTPYKTYPaMH
HEHTPOHOM3OBITOUHBIX si/iep. B gaHHOM cityyae onuH Wiu
JIBa BHEILHKX [IPOTOHA YIEPKUBAKOT s1po °C oT pacmaia
HA SIIEpHbIC PE30HAHCHI.

[IpexncraBnsier MHTEpEC IMOIYYUTh SKCIIEPUMEHTAIb-
10c* 5 3He3Her n

%
10c* » 7Be 3He, YTO IO3BOJIMT cliejaTh 00001eHue «3He-

HBIC CBCACHUA o KaHajJ1ax

mporeccay. B ommcaHHOM BBIINIE OOMYYCHHUH AIMYIBCHH
SIpaMu 108 yamu y)Ke HaOIIOMAINCh IBe «Oebie 3Be3-
JIbDy €r0 JUCCOIMANUU 0e3 BO30YXKICHUS sCp MUILICHH,

1.2 GeV is being analyzed. The major task of the experiment
is the study of the «white» stars of the B* - fqa channel.

Prospects of the Study of Neutron-
Deficient Be, B, C, and N Isotopes

Search for a «3He process» in 11C, 10C, and °C De-
cays. The ''B nucleus is a daughter one in the p decay of a
mirror 'C nucleus. Therefore, following the study of the
«white» stars of the ''B* - aa and 'B* - "Lia chan-
nels, it is interesting to explore the 3He role in ''C decays.
The decays via the 1C* - 3Heaa and ''C* - "Bea chan-
nels may be analogous to those via the 12¢* =3¢ and
12¢c* - ( 8Be)oc channels. Clustering in 2¢* 53¢ decays
reflects the well-known «3a processy in stars. Observation
of the cluster ''C* - 3Heaa decays would serve as a basis
for studying the possible role of the «3He process» in nucle-
osynthesis in stars occurring by means of 1c* = 3Heaa

fusion, that is, in helium media with a mixed composition of
helium isotopes.

The '°C nucleus is produced out of a °C nucleus by
adding one neutron. However, it appears that the addition of
a neutron does not result in the formation in the ground state
of 19C clusters in the form of deuterons or *He nuclei. It is
unlikely that the two-cluster structures will be produced in
the form of "Be and *He nuclei, or in the form of a 8B and a
deuteron because of a high binding energy of such clusters
in the '°C nucleus. In the case of one external proton, an un-
stable B can serve as the central part of the nucleus. In the
structure with two external protons, the central part is repre-
sented by another, but also unstable, 8Be nucleus. Such
structures must apparently be similar to the Boromean struc-
tures of neutron-rich nuclei. In the present case, one or two
external protons keep the 19C nucleus from being decayed
to nuclear resonant states.

It is of interest to get experimental information about
the channels '°C* - 3He’Hea and !°C" - 7Be3He,

which permits one to make a generalization of the «3He
process». In the above-mentioned irradiation of emulsion
by the 198 nuclei, we have already observed two «white»
stars from a dissociation without target-nucleus excitation
that are interpreted as 10"  gt3He —>(10C* ) >
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HHTEPIpPETHPYEMBIE KakK 0B* > ar3He - (1°C* )™ -
- a>He3Henr ™. Onn YKa3bIBAlOT Ha CYILIECTBOBaHUE
MOJIBI TPEXKIACTEPHOTO BO3OYXKICHUS 10C. Ormernm xax
npuMep, 4TO TMpPU HU3YYEHHUH Ipolecca Mepe3apsiku
t - 3He Ha s1pax SMy/ICHE ObLIA YCTAHOBIICHA BBICOKAS

Ha/Ie)KHOCTh €r0 HaOJIIOICHHSI.

Pacnan siopa 10C moxer MIPOUCXOANTD ITyTEM KacKai-
HBIX pacriaJioB ¢ 00pa3oBaHUEM B ITPOMEKYTOYHOM COCTOSI-
HUM HECTaOMIIBHBIX IPOMEKYTOUHBIX sIJIEp ’B, ®Be u °Be.
B Takux pacrnanax B KOHEYHOM COCTOSIHUH 0Opa3yroTCs 110
4yeTeIpe 3apspkeHHBIX (parmenta. Takum obOpa3om, BO3-
MOKHO H3ydeHHE PacraioB HeCTAaOWIBHBIX suiep B, “Be
u ®Be.

IMporeccer B-pacmana llc - gy 10c - 10 BEAYT K
00pa3oBaHMI0 CTAOWIBHBIX HM30TOINOB Oopa. Tem cambIM
yuactue pacmmpeHHoro «3He-mporecca» MOXET CKasbl-
BaThCS HA PAcIPOCTPAHEHHOCTH M30TOIIOB TOTO JIEMEHTa
B KOCMHYECKHX JIy4ax W BellecTBe. B Hacrosiiiee Bpemsi
MIPUHST BapHaHT BO3HWKHOBEHMsI Oopa IyTeM pacuieruie-
HUsI OoJIee TSDKEIBIX sAep.

Ha myxnorpone OVIAU mnanupyercs GopMHUpOBaHHE
IIy4KOB Heu10C u o0iy4yeHue uMu smyibcuu. st ux re-

HEpaluy BBIOPAHBI TPOILECCH MEPe3aps KN lp - ey
108 19C a e (dparmenTaIs 0oJee TKEIBIX AIep, C TEM

9YTOOBI HOJABUTH BKJIAJ OT OJIU3KHUX [0 HOHU3ALMH SIEP.

13 BCex paccMaTpUBaeMBIX siep sapo *C HMeeT Hau-
OospIIIee OTHONICHUE YNCIIAa IPOTOHOB K YUCITY HEHTPOHOB.
OTO SIIpO MMEET OUH AOTOIHUTEIBHbBIM MIPOTOH OTHOCHU-
TebHO sizpa SB. DHeprist CBs3H 9TOr0 MPOTOHA SHAYUTEIb-
HO GOJIBIIE SHEPIHHM CBSI3M BHEIIHETO MPOTOHA B sape *B.
D710 MOXKET OBITh MPOSIBIICHUEM B3aMMOIEHCTBHUS ABYX IIPO-
TOHOB, aHAJIOTHYHOTO B3aMMOZICHCTBUIO BHEIIHUX HEHTPO-
HOB B sape ‘He. OCOGEHHO MHTEPECHBIM H AKTyalbHbIM
ABJIAETCSI ~ WCCIECJOBAaHME  BEPOSITHOCTH  PaclaioB
°%C* »33He mo orsomenno x °C” —>p8B, pp7Be,
SHe’He’He u JIpyruM KaHajam pacnajga. Crieayer oTme-
THTh, YTO TPEHUMYIIECTBA 3MYJIECHOHHOW METOIUKH IS
H3Y4eHUS «OeIbIX 3BE3» MPOSBIIAIOTCS TEM IIOJHEe, YeM
Oosnpie oTHOweHHEe Z/N B UccieayeMoM sipe, Onaroaaps
Oornee MONHON HAOMIONAEMOCTH HYKJIOHOB OT (pparMeHTH-
PYIOILIETO sizipa.

Cimsinne *He3He3He - ®Be3He - °Cspnsercs eme
onuum Bapuantom «3He-npouecca». Ero f-pacman B 3ep-
KalbHOE AP0 * B, He ABJISIOMIEECs CBI3AHHbIM, IPHBOIHT K

- a He Henr ™. They give an indication of the fact that
there exists a '°C three-cluster excitation mode. As an ex-
ample, we note that the study of the 7 - 3He charge-ex-

change process on emulsion nuclei has shown a high relia-
bility of its observation.

The '°C nucleus breakup can proceed in a cascade
manner with the production in the intermediate state of °B,
8Be, and ®Be unstable nuclei with four charged fragments
produced in the final state. Thus, it is possible to study the
decays of these nuclei.

It is suggested to form at the JINR Nuclotron ¢ and
10C beams and expose to them emulsions. For the beam
generation, one preferred the B > 1lC and "B 19C

charge-exchange processes to the fragmentation of heavier
nuclei, so as to suppress the contribution from nuclei having
close ionization.

Of all the nuclei being considered, the °C nucleus has
the largest ratio of the number of protons to that of neutrons.
This nucleus has an additional proton with respect to the B
nucleus. The binding energy of this proton is much higher
than that of the external proton in ®B. Perhaps, this is an ef-
fect of the interaction of two protons, which is analogous to

the interaction of external neutrons in ®°He. Of special inter-
est and urgency is the investigation of the probability of
°%c* »33He decays with respect to o)t » pr, pp "Be,
and to some other decay channels. It should be noted that the
larger the ratio Z/N in the nucleus being investigated thanks
to more complete probability of observing nucleons from
the fragmenting nucleus, the wider the manifestation of the
advantages of the emulsion technique in the study of the
«white» stars.

The fusion 3He*He*He - ®Be*He - °C is one more
option of the «3He process». Its § decay to a mirror ‘B nu-
cleus, which is not a bound one, results in the *B - paa de-
cay. Thus, in a star medium, initially involving only 3He, a
workout of *He can proceed. The ’c produced can take part
ina further *HeC - 13N( B 13C fusion under definite
astrophysical conditions.

In the °C - 8C fragmentation, a crossing of the bound-
ary of proton stability takes place. In this case, there arises a
possibility of studying nuclear resonances by means of mul-
tiple 8Cc— P 3He3He and pppp4He decay channels,
which possess a striking signature. It is quite possible that
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HEMEUIEHHOMY pacrany B - pac. Takum oOpaszom, B

3BE3/IHOM Ccpejie, Co/iepKallle N3HAYaIbHO TOJIBKO 3 He, mo-
JKET MMPOUCXOIUTH HApabOTKa “He. Oo0pa3syroreecs sapo ’c
MOXET B ONPE/ICTICHHBIX aCTPOPU3MISCKUX YCIOBUSIX y4a-
CTBOBATH B JaibHeimem ciusaun +He C - 13N( B =

- 13c,

[Tpu ¢pparmenTannu sapa °)c -8 IIPOUCXOIUT IIepe-
CEUCHHE TPAHMIBI NPOTOHHOHM crabmibHOCTH. [Ipu 3TOM
TIOSIBJIICTCS BO3MOXKHOCTB HCCIICIOBAHUS SIAEPHBIX PE30-
HAHCHBIX COCTOSTHUI 10 MHOKECTBEHHBIM KaHajaM pacria-
ma 8¢ - pp 3He He, pppp4He, KOTOpBIE 00a1at0T SIPKOit
curHatypoil. He uckitoueHo, 4to ux uyyeHue MOXKET JaTh
HOBOC pa3BUTHE (U3MKE CIa0OCBSI3aHHBIX SIICPHBIX CH-
CTEM.

Ha nyknorpone OUSAU npu yckopenuu siaep 2C ¢ um-
mysibcoM 2,0A I'5B/¢ 1 HHTEHCHBHOCTBIO OKOJIO 10° sep B
LUK OBbUT C(POPMUPOBAH ITy4OK BTOPHYHBIX SIIEP C MAarHUT-
HOW  JKECTKOCTBIO,  COOTBETCTBYIOIIEH  OTHOIICHHIO
Z/A =6/9. Tlonyden marepuay JIjsl aHajIW3a B3aUMOICH-
CTBUH sep )Cs 9IMYJIbCHUH.

Kaacrepuszanust B pacnajgax sjapa 8B. OcoGento-
CTBIO si/1pa OB SBJISETCS PEKOPIHO MaJiasi YHEPIHsL CBSI3H OJ1-

HOTO U3 MpOTOHOB. [loATOMY Hambomee BEpOSATHO, YTO Y
smpa 8B nmeercs ocToB B Buze sampa "Be n cnabocBs3aHHbIi
MPOTOH, MPOCTPAHCTBEHHOE PACHpele]ICHHE KOTOPOTO BO
MHOTOM OTIpe/iesIsieT 3HAUYCHHE pajyca sapa 8B.

OCOOCHHOCTH CTPYKTYPBI JICTKAX HEUTPOHOACPHUIIUT-
HBIX SIJIEp MOTYT JIe)Karh B OCHOBE TaK HAa3bIBAEMBIX Obl-
CTPBIX rp-TIPOIIECCOB 3aXBaTa MPOTOHOB. Hampumep, Hamu-
YHE COCTOSIHUS THITA IPOTOHHOTO Tallo (CHIIBHO YIaJICHHO-
ro OT OCTOBa s[pa MPOTOHA) MOXET IOJIOKUTEIHHO
CKa3bIBaThCsI HA CKOPOCTH CHHTE3a JICTKUX PaIHOaKTHBHBIX
sIIEp BIIOJIb TPAHUIIBI MPOTOHHON CTAOMIBHOCTH, KOTOPHIC
pacnaaroTcs Ha CTabMIbHbIC H30TOMBL. B 4acTHOCTH, TAJI0
8B CHMIKACT KYJOHOBCKOC OTTAJIKUBAHUC TPU CIUIHUN
sinep p Hed B cMeCSX CTAGHIIBHBIX H30TOIOB BOIOPOAA U
renus B acTpodusmueckux cuctemax. Odpasyromeecs sapo
8B moxer win «roxkmatees» B -pacnana, wim, B onpese-

JICHHBIX acTPOPU3UIECKUX CLEHAPHUIX, YIaCTBOBATH B CIIH-
sHnAX o °B - 12N( B> 12C. OcoGennocts sTOrO po-
1[ecca 110 CPABHEHHUIO C BAPHAHTOM crHTe3a | 2C yepes sapo
8Be cocront Bo MHOTrO GotbiIeM BPEMEHU JKU3HU 8B.

IIpu yckopenuu Ha Hyknorpone OUAU saep 108 ¢ pu-
myibcoM 2,0A ['5B/c 1 ”HTEHCHBHOCTBIO OKOJIO 108 sep B

the study of these resonances would promote further devel-
opment of the physics of loosely bound nuclear systems.

The '2C nuclei with a momentum of 2.0 GeV/c per nu-
cleon and an intensity of about 10° nuclei per cycle were ac-
celerated at the JINR Nuclotron and a beam of secondary
nuclei with a magnetic rigidity corresponding to the ratio
Z/A = 6/9 was formed. The information obtained was used
to analyze °C nucleus interactions in emulsion.

Clustering in 8B Nucleus Decays. The particular fea-
ture of the *B nucleus is a record low binding energy of one
of the protons. Therefore, the 8B nucleus is most likely to
have the core in the form of a 'Be nucleus and a loosely
bound proton the spatial distribution of which mostly deter-
mines the value of the ®B nucleus radius.

The special features of the structure of light neutron-de-
ficient nuclei may underlie the so-called rp processes. For
example, the presence of a state of the proton-halo type can
positively affect the velocity of synthesis of light radioac-
tive nuclei along the boundary of proton stability which de-
cay to stable isotopes. In particular, 8B halo reduces the
Coulomb repulsion when p 3Hea nuclei undergo a fusion in

mixtures of the stable H and He isotopes in astrophysical

_____________________________________________}P}]

systems. The 8B nucleus being produced can either «wait
for» the § decay or, in definite astrophysical scenarios, take
part in fusion reactions a®B - 12N([3’ )= 12C. As com-
pared with the 12c synthesis via the 8Be nucleus, this
process features much longer lifetime of the 8B nucleus.

The '°B nuclei with a momentum of 2.0 GeV/c per nu-
cleon and an intensity of about 108 nuclei per cycle were ac-
celerated at the JINR Nuclotron and a beam of secondary
nuclei of a magnetic rigidity corresponding to Z/4 =5/8
was formed. Information on the ®B interactions in emulsion
had been obtained. We plan to determine the probabilities of
forming «white» stars in B> 7Bep, a’ Hep, 6Lipp, and
adpp. In the 88> 7B fragmentation, a crossing of the limits
of proton stability also takes place. Thus, there arises a pos-
sibility of studying the decay channels B> p SHe’He (an
analog to 9B) and ppp4He. In order to investigate the 2N

structure and clear up the role played by 8B in this nucleus,
we intend to expose emulsion to the 2N beam produced in
the charge-exchange reaction '2C - '’N. It is also possible
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LUK ObLT ¢()OPMHUPOBAH ITy4OK BTOPHYHBIX SAEP C MArHUT-
HOW  JKECTKOCTBIO,  COOTBETCTBYIOIIEH  OTHOILICHHUIO
Z/A =5/8. TlomydeH oOIydeHHBI MaTepHal MO B3aUMO-
neiictusm °B B smyibcud. Ilnanupyercs onpenenuts Be-
POSTHOCTH 00pasoBaHMs «OenbIX 3Be3m» SB - "Bep,

a3Hep, 6Lipp, adpp. llpu ¢parmenranuu sapa 8- 'B

TAKKE MMPOUCXOIUT NMEPECCUCHUE I'PAHUTIBL HpOTOHHOﬁ cTa-
OMJILHOCTH. HpI/I OTOM ITOABIIICTCA BO3MOXKXHOCTbH NUCCIICI0-

BaHUsl KaHAJOB pacnanaa B> p3 He’He (ananor 9B),

ppp4He. JUI u3ydeHus CTPyKTypbI N u MPOSICHEHUS
ponu B HPEII0IaraeTcsl BBIIOIHUTE OOy4eHHE MTyYKOM
9THX sijep, OOpa30BaHHBIX B PEAKLUH IEpe3apsIKu
12C = I2N. B cBowo ouepesb, B mporecce (hparMeHTAIIH
2N = N MoxHO Heere10BaTh paciajipl eIie 0HOro sapa

3a TpaHuUIel MPOTOHHON CTAOMIIBHOCTH.

Puc. 2. TIpumeps! coObITHIT TeprdeprIecKOi AUCCOIUALINH SIpa "Be B amynbenn. Ha Bepxaem doto — pacuieruienue Ha asa ¢pparmenta He
¢ o0pa3oBaHMEM JBYX OCKOJIKOB siipa MUILeHH. Hike — «Oernble 3Be3/1bl» ¢ pacuieruieHieM Ha aBa ¢parmenta He, va oqun He u nBa H,

Ha oxuH Li n onque H n Ha wetsipe ¢parmenta H

it

\.Q.i.g_-.' % e o= am

T gt

&w
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Fig. 2. Examples of the events from the peripheral "Be dissociation in emulsion. The upper photograph is a splitting to two He fragments
with production of two target-nucleus fragments. Below there are «white» stars with splitting to two He, one He and two H, one Li and one H

and four H fragments
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Kuacrepuzauus B pacnajgax siipa "Be. Hccaenosa-
HHe (parMeHTaIiH sapa 'Be MpeicTaBIIseT HHTEPEC, TAK
KaK 9TO PO MOKET ABIATHCS OCTOBOM B sipe °B. Mmeer
CMBICII CPAaBHHUTH B €INHOM TO/IXOJIC KIACTEPHYIO CTPYKTY-
Py 2TOTO sifipa ¢ OIM3KUMHU I10 CTPYKTYPE SAPaMH LinLi
10 BEPOSITHOCTSIM 00pa30BaHMs «OENbIX 3BE3/1» B KaHATIAX
a*Hewu pSLi.

OMmynbeus Obuta OOdydeHa sapamu "Be ¢ SHepruen
1,23A T'aB, nmy4ok koTopsix ObUT c(hOPMUPOBAH HA HYKJIO-
TpoHe OV Ha 0CHOBE peakIuy nepe3apsaKu "Li - "Be.

[Ipu npociexuBaHUU 110 BCEM MEPBUYHBIM ClielaM ObLIO
HaWJeHOo 75 «OembIX 3Be3/1» C CYMMapHBIM 3apsIOM BTOPHY-
HBIX CJIEJOB, paBHBIM 4 B KOHYyce 10 15°. IIpuMepbl Takux
3BE31 ISl TOMOJIOTHi 2 + 2 ¢ BO30OY)KICHUEM MHIICHU W
6e3, a Taxoke st Tortostorui 3 + 1u 1 + 1 + 1 + 1 mpusene-
HBI Ha puc. 2. B 22 coOpITHsIX ¢ Tomonoruei 2 + 2 TOMUHU-
pyer pacnazn "Be" -« He, UOYLIUHA TpY MUHUMAJIbHOM

BO30YKICHUAHW HAJ[ IIOPOTOM pacrajia Imo CPaBHEHUIO C JIPy-
rMMH KaHajgamMd. B 9Toi TOmojorud marh COOBITHI
UACHTH(UIMPOBAHBI KaK pacras "Be" - (n) 3He’He. Ta-
KHM 00pa3oM, B «OCITBIX 3BE3axX» SIpa "Be oTuenuBo po-
SIBIIICTCSI KJTACTEpHU3aIysl ¢ 00pa3oBaHUEM sijipa 3He, 4TO
MO3BOJISIET MTOCTaBUTH BOIIPOC O MPOSIBIIEHUHU KJlacTepu3a-
MU B COCCTHUX HEUTPOHOACPHUIUTHBIX SApax.

Wrak, MOXHO CJlIeJIaTh BBIBOJ, YTO IMYJIbCUH POIOII-
AT 00€CHeYnBaTh YHUKAIBHYIO OCHOBY JUIS PEKOHCTPYK-
LUK PEJIITUBUCTCKUX MHOTOYACTHYHBIX cucTeM. Hekoro-
pble M3 TAKUX CHCTEM MOTYT UTPaTh POJib HAYaIbHBIX WU
MIPOMEKYTOYHBIX CJIA0OCBS3aHHBIX COCTOSHHUN MPU CIIHs-
HUM Oosiee 4eM JBYX siiep B HYKJIICOCHHTE3e B 3Be3/ax.
OmnucaHHas B cTaThe HAOMIOIATEIbHAS OCHOBA MOXKET OBITh
HCITONTE30BaHa IS TIOMCKA TaKMX COCTOsTHMM. CTaThu, H30-
OpaskeHus U BHICOMATEPHAIIbI [0 HAIIIEMY TIPOEKTY pa3me-
mieHsl Ha BeO-caifte http://becquerel.lhe. jinr.ru.

to use the >N - 'IN fragmentation to study decays of one
more nucleus being away from the valley of proton stability.

Clustering in "Be Nucleus Decays. The study of the
"Be nucleus fragmentation is of interest as far as this nucle-
us may be a core in the ®B nucleus. By using one and the
same approach, it will be possible to compare the cluster
structure of this nucleus with the °Li and "Li nuclei through
the probabilities of forming «white» stars in the & *He and
P ®Li channels.

Emulsion was exposed to "Be nuclei of an energy of
1.23 GeV per nucleon, the beam of which was formed at the
JINR Nuclotron on the basis of the charge-exchange reac-
tion 'Li - "Be. As a result of viewing over all the primary

tracks, 75 «white» stars with the total secondary track
charge equal to 4 were found in a cone up to 15°. The exam-
ples of such stars for 2 + 2 topologies with and without tar-
get excitation, as well as for3+1and 1 + 1+ 1 + 1 topolo-

gies, are given in Fig. 2. The "Be* - a*He decay, which
occurs for a minimal excitation above the decay threshold as
compared with other channels, is dominant in 22 events
with 2 + 2 topology. In the latter, five events are identified
as the 'Be” - (n)3He3 He decay. Thus, a clustering with

3He formation is clearly demonstrated in the «whitey stars
of the "Be nucleus, which makes it possible to put the ques-
tion as to whether this clustering is revealed in neighboring
neutron-deficient nuclei.

Thus, one could conclude that emulsions continue to
provide a unique basis for reconstructing relativistic multi-
particle systems. Some of these systems are expected to play
the role of the initial or intermediate loosely bound states in
a fusion of more than two nuclei in nucleosynthesis in stars.
The observation basis described in the article can be em-
ployed in the search for such states. Papers, images, and
videos on our project can be found on the web-site
http://becquerel.lhe.jinr.ru.
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0. A. 3aiimuoopoza, O. 10. Cmupnos

ITouck fABJIeHMI BHE CTAHAAPTHON MOAEJIH
HA MPOTOTHIIE JeTeKTopa «bopexkcruHo»

JlyOHeHcKre ydeHble y4acTBYIOT B padoTax 110 co3jia-
HUIO feTeKTopa «bopekcHHO» ¢ HaualbHOM CTaJuu MPOEK-
Ta: KaK B CO3/JaHUU MPOTOTHUINA AeTeKkTopa «bopekcnHO» —
Counting Test Facility (CTF), Tak u B 00pab0TKe TaHHBIX C
HEro.

OcHoBHoii nensto CTF sBnsinace npoBepka BO3MOKHO-
CTH TIIyOOKOM OYMCTKHU JKHJKOTO CLHUHTHIUIATOPA M BOJIBI,
3aIUTHI OT €CTECTBEHHBIX PaIMOAKTUBHBIX N30TONOB. bbul
JOCTUTHYT PEKOPAHBI  YpPOBEHb OYMCTKH HOpsIKa
5-107% r/r U/Th B cuuHTHIIIsITOpE, uTo cnenano CTF ca-
MbIM OOJIBIINAM (OKOJIO 4 TOHH JKHUAKOTO CHUHTHIUIATOPA)
CBEPXYUCTHIM JieTeKTOpoM [1].

JlauHbIe, MOTyYeHHbIC Ha MOTU(HUIMPOBAHHON ycTa-
noke CTF-II, ananusupoBanuce rpymnmoit Jlaboparopuu
(DU3MKH YaCTHII C [IEITHIO MIOMCKA PEKUX (prU3NYecKuX siBie-
HUii 3a pamMkamu crannaptaoit ¢pusuku. CTF mpogomkaer

Ha0Op JTaHHBIX, HAa CETrofIHsl HAKOIUIEHO OoJiee 8§ TOHHO-JIET
JTaHHBIX.

Crangapraas monens (CM) anekTpocinalbix B3anMo-
JEWCTBUH MMEET psii BHYTPEHHHX INPOOIeM, cpelu KOTO-
PBIX OTMETHM OOJIBILIOE KOJIMYECTBO CBOOOJHBIX Mapame-
TPOB, OTCYTCTBHE 3KCIEPUMEHTAIBHOTO MOATBEPXKACHUS
CYIIECTBOBaHUS XUITCOBBIX YaCTHUI], HEACHYIO CUTYALUIO C
MPOUCXOXKACHUEM TEMHONW MaTepUu U, HAKOHEL, OTKPbITHE
ocumuIALUi HelTpuHO. [lepeunciiennsie GakTsl ModysKaa-
10T (PM3HMKOB K ITOUCKY siBJIeHHH BHE pamok CM. ITouck pen-
KUX MPOLIECCOB NPH HU3KUX DHEPTHsX, OOBIYHO Ha3bIBae-
MBIIl «HEYCKOPUTEIBHOW (DU3UKOW», SIBISETCS METONIOM,
MO3BOJISIFOIIMM, XOTSI M HE NPSIMBIM 00pa3oM, JOCTHYb
SHEPrHii, IPH KOTOPHIX OCYLIECTBISICTCS O0bETMHEHHE Ya-
CTHII U MOJIEH U KOTOPbIE HEAOCTYIHBI HU COBPEMEHHBIM,
HU Oy/1yIIIM YCKOPUTEISIM YacTHII.

0. A. Zaimidoroga, O. Yu. Smirnov

Search for the Phenomena beyond
the Standard Model with the Prototype

of the Borexino Detector

Dubna scientists have been working in the Borexino
collaboration starting from the initial stage of the project.
The LPP group participated in the construction of a proto-
type of the Borexino detector, the so-called Counting Test
Facility (CTF), and its further exploitation.

The primary goal of the CTF was to test a possibility of
the deep purification of the liquid scintillator (LS) and
shielding water from the natural radioactive isotopes. After
achieving the record purification of the liquid scintillator at
alevel of 5-107% g/g of U/Th, the CTF became the world’s
biggest (about 4 tons of LS) ultra pure detector [1]. The data
collected with a second version of the CTF were analyzed
by the LPP group in order to search for a number of possible

manifestations of the nonstandard physics. The CTF is still
acquiring data, at the moment 8 ton-year of the data are col-
lected.

The Standard Model (SM) of the electroweak interac-
tions has a number of intrinsic problems, among which are
big number of free parameters, lack of experimental obser-
vation of the Higgs particles, vague situation with the cold
dark matter origin, and, finally, the discovery of neutrino os-
cillations. All these facts are challenging experimentalists to
search for the phenomena beyond the SM frames. The
search for rare processes in the low-energy region, usually
called «nonaccelerator physicsy, is a method for reaching,
perhaps in an indirect way, the energies at which the unifica-
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Hwmke MBI puBOIMM KpaTKuii 0030p OCHOBHBIX pe-
3yIBTATOB IO (PU3UKE PEIKUX MPOIECCOB, MOTYUCHHBIX U3
naunbeix CTF.

MarHuTHbIi MOMEHT HEHTPMHO W NMOTOK COJIHEY-
HBIX aHTHHEHTpHHO. VlHTepec K MOUCKY OrPOMHOIO IO
Mepkam CM (mopsizika 10~ U g) MATHHTHOTO MOMEHTa

(MM) HeliTprHO OBUT BBI3BaH NMPOOIEMON COTHEUHBIX HEH-
TpuHo. [lo sxcriepumenta KamlLand mogens cimHIiBOD-
HOM Tpelneccuy MMena JIydllee COIachue ¢ KCHepUMEH-
TAJILHBIMH JJAHHBIMH, YEM OCHMIIISIIMOHHOE pereHue. Tem
He MeHee ocnmwuironHoe pemenne (LMA MSW) He uc-
KITFOYaeT BOSMOXKHOCTH HaOItoIeHuUs Ooliee cltadbix daQek-
TOB, BBI3BAHHBIX HAJMYMEM MAarHUTHOTO MOMEHTa y HEW-
TPHUHO. AHOMaJIBHO OoJbIIo MM HEWTPHUHO NMPHUBOIUT K
AJIEKTPOMATHUTHOMY PACCESIHUIO HEHTPUHO Ha AIEKTPOHE,
a TaKkKe K paJdallMOHHOMY pacraay HEHTPHHO
vy = v +v. HuoxHuii npenen Ha BpeMs KM3HH COJIHEY-
HBIX pp- U 7Be-HeI71Tp1/IHo 110 OTHOILEHHIO K paJiualliOHHO-
My pacnany, nomyudeHHsli u3 paHHbix CTF, cocraBun
Ty =>v,+y)/m, =242:103cHB™! (a=0) [2],
410 OOJIee YeM Ha MOPS 0K BETMUUHBI TPEBOCXOMT IIPEIbI-
JOyIUH SKCIIEpUMEHTANIBHBIH TIpees, MOJyYeHHBIH Ha

SIEPHBIX peakTopax M yckopurensix. Ilpemen na MM,
nosnydyeHHbIl u3 gaHHbiX CTF, mis comHEeuHbIX HEUTPUHO
B NPWIOKCHHA K HEUTPUHHBIM TIOTOKAaM, OITHCHIBAC-
MBIM  CTaHmapTHOH  Mmomenbto  ConmHIlA, COCTaBMII
u, = 5,5'10_10/13 (90 % CL) [3], uro Bcero B Tpu pasa

ciabee MpeAesoB, MOTYYEHHBIX HA peakTopax M Ui COJl-
HEYHBIX 8B-HeP”ITpHHo.

Hpyrum nposiBieruem 6onpmoro MM HeHTpuHO Mo-
JKET OBITh IPUCYTCTBHE AHTHHEHTPUHO B CIICKTPE HEUTPH-
Ho ot ComHua. J[Jis OIEHKH MOTOKA COJHEYHBIX aHTHHEH-
TPUHO B MHTEPBAJIC YHEPTUH HAUYMHAS OT ITOPOTa PEAKIIHH
obparHoro f-3axsara E >1,81 M»dB wucmnons3oBaiuch
2 torno-rona nanHbix CTF. TTocne nuckpumuHanuu ¢GoHa,
HaBEIEHHOI0 KOCMHYECKUMH MIOOHAMH, HE OCTajJ0Ch HU
OJTHOTO COOBITHSA-KaHIUAaTa MpH (AKTHUCCKHA HYICBOM
oxunaemMoM (one. JlaHHBIH (aKT MMO3BOIMII HAJIOXKHUTH
OTpaHMYCHHEC Ha IIOTOK COJTHEYHBIX AaHTHHEHTPWHO Ha
ypoBHE 5 % OT HEUTPUHHOIO MOTOKA, MPEACKA3bIBAEMOI0O
cranaapTHoi monenbto Connua [4]. [TomyuenHslii npenen,
XOTS ¥ CITa0BIH B CPAaBHEHUH C Pe3ylIbTaTaMu 00JIee MACCHB-
HBIX JICTEKTOPOB, SIBIISICTCS MEPBBIM B 0O0JACTH HHU3KUX
SHEPrum.

tion of particles and fields occurs, and which are nonreach-
able for the modern and future particle accelerators. Below
we give a brief review of the main results on the rare physics
obtained recently using the CTF data.

Neutrino Magnetic Moment and Solar Antineutrino
Flux. The interest in the huge (of the order of 10~ 1 u g) for

the SM neutrino magnetic moment was inspired by the solar
neutrino problem. The model of spin-flavour precession has
had better agreement with experimental data than the oscil-
lation solution, favoured by the KamLand experiment. At
the same time, the oscillation (LMA MSW) solution of the
problem does not exclude the possibility of observing weak-
er effects caused by the neutrino magnetic moment. Anom-
alously big electromagnetic neutrino moments should lead
to the neutrino scattering on the electron and to the ra-
diative neutrino decay v ;; = v +v. The lower limit on
the mean lifetime of the pp and "Be neutrinos relative to
the radioactive decay obtained from the CTF data is
Ty >V +y)/m, 242:103s-eV™! (@ =0) [2]. It
is more than one order of magnitude stronger than that ob-
tained in the previous experiments using nuclear reactors
and accelerators. A new upper limit on the neutrino magnet-
ic moment from the CTF data for the pp and "Be solar neu-

______________________________}Kj

trinos is ¢, <55-10~ lo,uB (90% CL) in the assumption of

SSM neutrino fluxes [3]. This upper limit is only three times
weaker than that obtained using reactor neutrinos and 8B so-
lar neutrinos.

Another possible manifestation of a large neutrino
magnetic moment would be the presence of the antineutrino
in the solar neutrino spectrum. The 2 ton-year of the expo-
sure of the CTF has been used to limit the antineutrino flux
in the low region starting at the inverse beta-decay threshold
E>1.81 MeV. After the rejection of the muon-induced
background, no candidate events have been observed at
practically zero expected background. This fact limits the
antineutrino production on the Sun by no more than 5% of
the Standard Solar Model ®B flux [4]. The limit, being
weaker than that of other experiments, is the first one valid
in the low-energy region.

Electric and Baryon Charge Conservation. Many
extensions of the SM include interaction violating the bary-
on and lepton charges B and L, and predict processes with
AB =1.2 and A(B—L) =0.2 resulting in the decay of pro-
tons and neutrons in nuclei. The main direction of the
searches is the attempts to observe the nucleon decay into
strongly interacting or charged particles. At the same time,
for the processes with nucleon disappearance or decay into
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HapyueHnue 3j1eKTpU4ecKoro 1 6apuoOHHOIO 3aps-
aoB. Muorue pacmupenuss CM BKIIOYAOT B3aUMOAEH-
CTBHSI, HapyIaole OapUOHHbIH U JIGNTOHHBIN 3apsi/ibl B 1
L, n mupenckaspiBaloT mpouecchl ¢ A(B—L)=12 u
A(B—L)(B—L)=0,2, npuBogsinue K pacraay IPOTOHOB
1 HEWTPUHO B A1pax. [ TaBHBIM HAIIPaBICHUEM TTOMCKOB I10-
JOOHBIX TPOIIECCOB SIBISIFOTCS] ONBITKH HAOMIONEHHS pac-
T1a/1a HyKJIOHOB Ha CHJIBHO B3aMMOJEHCTBYIOMINE 3apsDKEH-
HbIE YaCTULBL. B To ke Bpems 11 IpoLeccoB ¢ UCUE3HOBE-
HUEM HYKJIOHOB JMOO € WX pacnagoM Ha ciabo
B3aUMOJICHCTBYIOIINE YaCTHIBI (HEUTPHHO, MailopOoHBI
U T. T1.) CyIIECTBYIOIINE Mpeneibl ciadee Ha 5—6 MOPSIIKOB
BenmmunHbI. COXpaHEHHE HIEKTPUUIECKOTO 3apsiia Ha JKUI-
KOCHMHTHUIALIHOHHOM JETEKTOPE MOXKET OBITh IPOBEPEHO
Ha IIpolecce pacmaja dIEKTPoHa 1o KaHay e = v + . s
0GapHOHHOTO YHCIIA Ta JKE MPOBEPKA MOXKET OBbITh BBHINOJIHE-
Ha [IPU HAOJIOEHUH TMPOLIECCOB Paciaia HyKIOHOB U AH-
HYKJIOHOB B «HEBHIUMBIi» kaHam: N - 3v, NN - 2v. Ho-
BBIH TIpEJIeN Ha BPEMsl KM3HU 3IEKTPOHA 0 OTHOILIECHHUIO K
pacmany e = y +v, mony4denHsii u3 naHabIX CTF, cocraBmn
T=46-102° et (90 % CL) [5]. HoBble npenebl Ha BpeMs

>ku3HU N 1 NN OTHOCHUTEIBHO pacnazia B «HEBUAUMBIN Ka-

Ha» (MCYE3HOBEHHWE, pacmaj B HEWTPHUHO, MaHOPOHBI
u T 1.), momydeHHesle w3 gaHHeIXx CTF mms nn u pp,
T(nn - inv) > 4,9 102 er, 7(pp = inv) > 50102 ner
(90 % CL) [6], sBnsitoTest Hanbosiee CHIIBHBIMH U3 CyILe-
CTBYIOIIMX, BKJIIOYAsl MOJYYCHHBIC PAJNOXUMHYECKHUMHU H
TFEOXHMMHUYECKUMH METO/IaMH.

Hpuaoun Maymam. DxcniepuMeHTHI 0 IPOBEpKe MPUH-
nuna [Taymu (T1IT) 3akimtoyarorcst OO B MOMCKE aHOMAJIb-
HBIX aTOMOB WJIU AAE€P B COCTOAHUAX, HC TOAUYNHAIOIIUXCA
[1I1, 1u6o B moucke U3JIy4YCHHUs, COMIPOBOXKIAIOIIETO Tepe-
xoze! ¢ Hapyuennem I1T1, 6o B moucke B~ - wmm B+ -pac-

maaoB, mporekaronmx ¢ Hapymenuem I1I1. {anasie CTF
caryxunn Juis npoepku I muist HykIoHOB (7, p) B spax
12C 4 190, Ucnonw3oBancs ITOXO0/1, 3aKJIIOYAIOIIUICS B I10-
UCKE Y-, N-, p- WHIH Q-9aCTHL, N3Ty4YEHHBIX B HETIAyIHEB-
CKUX TIepexofax HyKIOHOB C |P-000J0YKH Ha 3aroHEH-
HyI0 15,,-0605104Ky. [TomoOHBIM %€ 00pa3oM IIPOU3BOIHII-
cs momck s3ampemenHsix 11T mpomecco B -pacmana.

bnaronmapst upe3BeIYaiiHO HU3KOMY ypOBHIO (poHA M OOIIB-
moit macce cumHTIsITopa B CTF (4,2 TOHHBI) yaanoch
YCTAHOBUTBH CIEAYIOIINE SKCIICPUMEHTAIbHBIC TIPEEIIbl Ha
Hapyuienue npuHnuna [aymm:

weakly interacting particle (neutrinos, majorons, etc.), the
experimental limits are 5 or 6 orders of magnitude lower. A
check on the electric and baryonic charge conservation can
be performed by looking for the electron decay into the
channel e = v +y, and by looking for the decay of nucleons
and dinucleons into the «invisible» channel N ->3v,
NN - 2v. Anew lower limit on the mean lifetime for the de-
cay e—y+v established using the CTF data is
72=46-102° y (90% CL) [5]. New limits on the N and NN
decays into the invisible channels (disappearance, decays
to neutrinos, majorons, etc.) established using the CTF data
for the nn and pp decays (tr(nn->inv)>4.9-10 2 Y,
7(pp = inv)>50- 102 y with 90% CL) are the best up-to-
date limits set by any method, including radiochemical and
geochemical experiments [6].

Pauli Exclusion Principle (PEP). Experiments on the
PEP test are either looking for the anomalous atoms or nu-
clei in a non-Paulian state, or by searching for the radiation
accompanying the non-Paulian transitions. One of the ways
of the PEP checking is the search for the emission of y, p, n,
and « particles, following the transitions violating the Pauli
principle in nuclei, or the search for the non-Paulian 3~ and

Bt decays. The PEP was tested for nucleons (7, p) in 2c

and '°0 nuclei, using the results of background measure-
ments with the CTF. The approach consisted of a search for
y, n, p and/or a’s emitted in a non-Paulian transition of
1P-shell nucleons to the filled 1Sy, shell in nuclei. Similar-
ly, the Pauli-forbidden 3*-decay processes were searched

for too. Due to extremely low background and large mass
(4.2 tons) of the CTF detector, the following most stringent
up-to-date experimental bounds on PEP violating transi-
tions of nucleons were established:

t(12C» 12C+y)>21-10%y,
(2C - "B+ p)>50-102y,
7(2C(1°0) = "C(120)+ n) > 3.7-102%y,
7(2C = ®BE+a)>61-108y,
7(12C - ’N+e™ +9,)> 7610y,
t(12C-> PB+e*v,)>77:107y,
all at 90% CL [7].

Heavy Neutrino. Before the discovery of the neutrino
oscillations with the mixing parameters Am;, = 6- 1073 eV

and Am,y =3- 1073 eV, the search for the mass eigenstates

of m, and m5 in the mass range from a few keV up to some
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(2C - 2C+y)>2,110% ger,
t("2C - "B+ p)>5,0-102° e,
7(12¢(100) = "'C(130) + n) > 3,710 ger,
7(>C - BT +a)>6,1:102 ner,
7(12C > ’N+e™ +9,) > 7,6-10% rer,
t(12C-> 2B+e*v,)>7,7-10% ner

(Bce ms 90 % CL) [7], sBusromuecs: caMbIMHA CHITBHBIMA
W3 CYIICCTBYOIIUX.

Tsxenoe HeMTPUHO. J{0 OTKPHITHSA OCHWIIAUNNA HEW-
TPUHO C TapaMeTpaMu CMeIHuBaHus Am, =6 1072 u

Amyy =3- 1073 5B 1OMCK MACCOBBIX COCTOSHHI HEHTpUHO

my M M3 B AMAIA30HE MACC OT HECKOJIBKUX K3B J10 HECKOJIb-
KkuX MbaB siBisuics akTyanbHOU 3aadeid, Tak Kak dKCIepu-
MEHTAIILHO YCTaHOBJICHHBIC BEPXHHUC MPEICIBl Ha MaCcChI
vV AV COCTABIAIH 170 xoB 1 18 M»B coorBercTBeHHO. B
HACTOSIIEe BPeMsI BO3MOXKHOCTH CYIIECTBOBAHUS HOBBIX
MACCOBBIX COCTOSIHUH TOAJICPKIBACTCS MOJICIISIMH CO CTe-
pwibHEIM HelTpuHo. [locinennee B 00IIeM cirydae MOXKET
MMETh MPOU3BOJIEHYIO MACCY M OBITH CMEIIAHHBIM C TPEeMs

AKTUBHBIMU HelTpuHO. Eciu Tskenoe HeMTpuHO ¢ Maccoit

MeV was an actual problem, because the upper limits on the
masses of v , andv _, obtained in the direct experiments, are
170 keV and 18 MeV, respectively. At present, the possibili-
ty of the existence of new mass eigenstates is supported by
the models with a sterile neutrino. This latter in the common
case can have an arbitrary mass and can be mixed with three
active neutrinos.

If heavy neutrinos with mass m,;; =2m, are emit-
ted in the decays of ®B on the Sun, then decays
v, »v,+et +e” should be observed. The search for

new mass eigenstates of neutrino was performed using the
CTF data looking for the neutrino decay with a mass bigger
than 2m,. The obtained limits on the mixing parameter
|UeH|2 <1073=1077 in the mass range 1.1+ 12 MeV [8]

are stronger than ones obtained in previous experiments us-
ing nuclear reactors and accelerators.

These results demonstrate the sensitivity level of the
modern low-background low-threshold liquid scintillator
detector. Within the next few years we expect to improve
significantly the presented limits with the data of the
full-scale 300 tons Borexino detector [9], approaching the
limits of great theoretical importance for some of the cited
processes.

8
m,; = 2m, ucnyckaercs B pacuaze - B na Conne, T0 1011-
’KeH HaOIIofaThCs pacman vy =V +et +e. JlanHbie

CTF ucnonp30Baanck I TIOUCKA HOBBIX MACCOBBIX COCTO-
SIHMA HEUTPUHO ¢ MACCOM, npesplnaroinen 2m,. Ipener,
HOTy4YECHHBIA Ui mapamerpa cMemmBarusa |U .y |2 <

<1073-1073 B manasone macc 1,1 + 12 MoB [8], sBsIET-

cst OoJiee CHITBHBIM, YeM TIPE/IeIbl, TOTYUYCHHBIC B PEaKTOp-
HBIX B YCKOPUTEIBHBIX HKCIIEPIMEHTAX.

[IpuBeneHHBIC pe3yTBTaThl AEMOHCTPHPYIOT YPOBECHb
YYBCTBUTEIHLHOCTH COBPEMEHHOTO HHU3KO()OHOBOTO SKH-
KOCIMHTHUIIIIMOHHOTO IETEKTOPa B 00JIaCTH MaJIbIX JHEP-
ruii. B Teuenne OmmkalIImx JIET MBI OKHUIAEM 3HAYUTEIb-
HOTO YAYYIICHHWS 3THUX PE3YIbTaTOB C HCIOIH30BAaHHEM
JMaHHBIX omHOMaciTabHoro 300-ToHHOTO MeTekTopa «bo-
pexcuHO» [9] BIUIOTH 1O 3HAYEHWH, MPEINCTaBIISAIOIINX
OTPOMHBIN TEOPETUUECKUH UHTEPEC AJIs1 HEKOTOPBIX U3 Ha-
3BAHHBIX SIBJICHHM.

Cnucok mureparypsl / References

1. Alimonti G. et al. // Nucl. Instrum. Meth. A. 1998. V. 406.
P. 441; Astropart. Phys. 1998. V. 8. P. 141; Phys. Lett. B. 1998.
V. 422. P. 349;

2. Derbin A. V., Smirnov O. Yu. // JETP Lett. 2002. V. 76.
P. 483;

Derbin A. V., Muratova V. N., Smirnov O. Yu., Zaimidoro-
ga O. A. Preprint PNPI-2003, N2504. 2003.

3. Back H. O. et al. // Phys. Lett. B. 2003. V. 563. P. 35.

4. Derbin A. V., Ianni A., Smirnov O. Yu. Poster presented at
the Neutrino-2004 Conference, June 14-19, 2004, Paris.

5. Back H. O. et al. // Phys. Lett. B. 2002. V. 525. P. 29.

6. Back H. O. et al. // Phys. Lett. B. 2003. V. 563. P. 23.

7. Back H. O. et al. // Eur. Phys. J. C. 2004 (in press).

8. Back H. O. et al. // JETP Lett. 2003. V. 78. P. 261.

9. Alimonti G. et al. // Astropart. Phys. 2002. V. 16. P. 205.



NHPOPMALINA OANPEKLINA

JINR DIRECTORATE’S INFORMATION

C 26 uvionsa no 2 asrycta OUAN npuHuman penera-
urio PymbiHKMM BO rnaBe ¢ roccekpetapem no HayyHo-uc-
CNnefoBaTeNlbCKOM AesiTeNIbHOCTH, MOJSIHOMOYHBIM Mpes-
CTaBWTeNeM MpaBuTesbcTBa 3TOW cTpaHbl B OUAU
I'. Mona. 28 uionsa ¢ ogHOAHEBHbIM BU3WUTOM [lyOHY TaK-
»ke nocetunu YpessbluanHbii U [lonHoMouHbi Mocon
Pymbinun B Poccuun [. lMpyHapuy W COBETHWK MOCOJb-
ctBa JI. Huua. B ToT Xe meHb cocTosnacb BCTpeya ¢ au-
pekuner OUAN, B KOTOPOW NPUHANK yyacTUe AupeKTopa
Bcex nabopatopui UHctutyta. C coobuieHrem o passu-
TWM COTPYAHHUUYECTBA yueHbIX Pymbitun u O6befuHeHHO-
ro MHCTUTYTa, O GO/bLIOM BK/IaZe PYMbIHCKHUX CreuWa-
nuctos B aeatenbHoctb OUAN BbicTynun gupektop MH-

ctutyTa akagemuk B. I'. Kagpiwesckuit. B oteBeTHOM cro-
Be [.[lona oTmetun Bblgatowytocs ponb MHcTutyTa B
MHWPOBOM HayKe W [la/l BbICOKYIO OLLEHKY COTPYLHUUYECTBY
OUAN ¢ HayuHbIMU LeHTpamu PymbiHuu.

Foctu nocetnnu JlabopaTopHio sAepHbIX peaxLimi,
Meauko-6uonoruueckun komnnekc JIAM, Jlabopatopuio
MHDOPMaLIMOHHBIX TexHosiorui, peaktop UBP-2 B Jlabo-
paTopuu HEWTPOHHOM (PU3MKM, NMOObIBA/IM Ha 3KCrepH-
MeHTa/IbHbIX ycTaHOBKax B Jlabopatopuu BbICOKMX 3HEp-
run. CocTosinacbh BCTpeya rocter C pyMbIHCKUMU COTPYA-
Hukamu OUAN.

A delegation from Romania headed by State Secre-
tary on scientific research, Plenipotentiary of the Gov-
ernment of Romania to JINR G. Popa visited JINR on
26 July — 2 August. Also, Extraordinary and Plenipoten-
tiary Ambassador of Romania in Russia D. Prunariu and
the Embassy Advisor L. Nice arrived in Dubna on
28 July. They had a meeting at the JINR Directorate,
where all laboratory leaders were present. JINR Director
Academician V. Kadyshevsky informed the guests on
the development of the cooperation between Romanian
and JINR scientists, and on the considerable contribu-
tion of Romanian specialists to JINR activities. In his

Dubna, 26 July. A visit of a Romanian delegation to JINR

turn, G. Popa marked the outstanding role of JINR in
the world science and highly evaluated JINR—Romanian
scientific centres cooperation.

The guests visited the Laboratory of Nuclear Reac-
tions, the medical biological complex of the Laboratory
of Nuclear Problems, the Laboratory of Information
Technologies, the IBR-2 reactor at the Laboratory of
Neutron Physics and experimental facilities at the Labo-
ratory of High Energies. They also met Romanian scien-
tists who work at JINR.

o
*
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B Hauane asrycta B [lybHy ans nognvcaHus HOBOW
pepakunu Yctasa u ®@uHaHcosoro npotokona O6benu-
HEHHOrO WMHCTUTYTa SAEPHbIX MCCNefOBaHUM NpPWObIK
npencrasutenu Pecnybnuku benopyccun — nonHomou-
Hbil npeacTasutenb Coseta MuHucTpos Pecnybiunku be-
nopyccuun 8 ONAN, npepceparens KM OUANU B. U. He-
Ounbko, uneH Yuenoro coseta OUAU H. M. LLymeriko,
uneH KOOPAMHALMOHHOIO COBETA MO COTPYAHWYECTBY C
OUAN B. N. MNpokoLuuH.

10 aBrycta B gupekuun OUAN coctosnocb noanu-
caHWe HOBOM pefaKUWW LOKYMEHTOB, perfiiaMeHTUpYyto-
Wwrx pearenbHoctb MHcTuTyTa. B uepemMoHun nopgnuca-
HUs co cTopoHbl OWAN  yuacTBOBanu pAupekTop
B. I'. Kagpiwesckuit,  Buue-gupektop A. H. CucaksH
M HayaJibHWUK MNJaHOBO-NPOWU3BOLCTBEHHOIO OTHena
A. B. Py3aes.

16 aBrycta B lNekuHe (KuTai), roe npoxoguna 32-s
MexxpyHapoaHas (PouecTtepckas) KoHbepeHumMs no du-
3UKe BbICOKUX 3HEprui, npencTaBUTENU [enerauuu
OUAN — pupektop B.T. Kagpiwesckuit, Buue-gUpeK-
Top A.H.CucaksiH ¥ NONHOMOYHbIM NpPeacTaBUTENb
npasutennctea [pysun B OUAWN, npeangent AH pysuu
A. H. TaBxenupase — ObliM NPUHATbI  3aMeCcTUTENEM
npeacenatens Bcekutalickoro cobpaHus HapogHbiX
npencTaBuTeNer, npefcefatenemM accoumaluy HayyHbIX
obuiecte KHP npodeccopom YUskoy NyaHurkao. B npo-
[OJKUTENIbHOM Pa3roBope, MOCBALWEHHOM npobieMam
pa3BuTUsa coTpymnHudectBa mexgy OUAU u HayuHbiMM
ueHtpamu Kutas, ocoboe BHMMaHHe GblNO yAENEHO He-
06XOANMOCTH BOB/IEUEHHSI B COTPYLHHWYECTBO MOJIOAbIX
YU€eHbIX W CreLUanncToB.

18 aBrycrta npowwno 3acefaHne KOMWUCCUH MO YacTu-
uam v nonsm MexayHapoLHOro KOMUTETa MO YUCTOMU M
npuknagHon cpusuke (IUPAP). Ha Hem wna peub o me-
ponpuaTuax, nposoaumbix IUPAP, a Takyke o npaeax no

Jly6OHa, 10 aBrycra.

ITonnucanue npencenarenem KIITT OUSAN
MMOJTHOMOYHBIM Ipe/ICTaBUTENIeM Pecmyomuku
Benopyccuun B. U. Henmnbko HOBOM pegakiiuu
JIOKYMEHTOB, PETIIAMEHTUPYFOIIIX
JeSITeNbHOCTh MHCTHTYTA

Dubna, 10 August.

JINR CP Chairman, Plenipotentiary

of Belarus to JINR V. Nedilko signs a new
edition of the documents that regulate the
activities at the Institute

In the first days of August, representatives of the
Republic of Belarus — Plenipotentiary of the Council of
Ministers of Belarus to JINR, JINR CP Chairman
V. Nedilko, JINR Scientific Council member N. Shumeiko
and JINR Cooperation Steering Committee member
V. Prokoshin — arrived in Dubna to sign a new version
of the JINR Charter and the JINR Financial Protocol.

On 10 August the new version of documents, which
regulate the Institute activities, was signed at the JINR
Directorate. On the Institute’s side, JINR Director
V. G. Kadyshevsky, JINR Vice-Director A. Sissakian and
Head of the JINR Budget and Financial Planning Depart-
ment A. Ruzaev took part in the ceremony.

o,
0‘0

During the 32nd International (Rochester) Confer-
ence on High Energy Physics in Beijing (China), the
members of the JINR delegation — JINR Director
V. Kadyshevsky, JINR Vice-Director A. Sissakian and
Plenipotentiary of the Government of Georgia to JINR,
President of the Academy of Sciences of Georgia
A. Tavkhelidze — were received on 16 August by
Deputy Chairman of the All-Chinese Assembly of peo-
ple’s representatives, Chairman of the Association of
Scientific Societies of China Professor Zhou Guanzhao.
In the long discussion of the development of the
JINR—Chinese scientific centres contacts, special atten-
tion was paid to the necessity of involving young scien-
tists and specialists into the cooperation.

On 18 August a meeting of the Particles and Fields
Board (International Union of Pure and Applied
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aBTOPCTBY B KO/IABOpauMax OU3UHECKHX IKCTEPUMEH-
ToB. BbIn 3acnywan goknag npodpeccopa A. H. Cucaks-
Ha, ufieHa Komuccun oT Poccuickon ®epepauuu, o
xofe noarotoBku K 33-i PouecTepckoil KoH(epeHLuH,
KoTopaa OymeT npoxoautb B uione-asrycte 2006 r. B
Mockge.

19 aerycra gupektop OUAN akapgemuk B. I'. Kagbi-
LUEBCKUHA U OUPEKTOP NeKUHCKoro MHCTUTyTa (hu3unKM
BbICOKMX 3Heprun npodpeccop Yen XelweHr nognucanu
cornaweHve o coTpygHuuectee mexxagy OUAN u UDBI
(MekuH). Mocne nognucaHus [OKYMeHTa NpeacTaBUTENU
neneraumn OUAN ocmoTpenu nabopaTopun MHCTUTYTa.
B 3ak/siioueHne BCTpeun cocTosinacb AWCKYCCUSI MO BO-
npocam pasBWTUS AasIbHEWLLErOo COTPYLHUUECTBa.

7
0‘0

C 13 no 17 ceHTsbpsa generaums yuenbix OUAN so
rnaee c gupektopoMm MHctutyta akagemukom B. T. Ka-

[lexun (Kurait), 19 aBrycra.
Jupexrop OUSN akanemuk

B. I KazpimeBckuii 1 AUPEKTOP
nekuHckoro MucTuTyTa Qrisznku
BBICOKHX 3HEpruii npodeccop
Yen XeleHr npyu NogI1MCcaHun
COMIAIIEHUsI O COTPYAHUUYECTBE
mexay OUSN u UPBD

Beijing (China), 19 August.

JINR Director Academician

V. Kadyshevsky and Director of the
Institute of High Energy Physics
(Beijing) Professor Chen Hesheng
during the signing of the Agreement
on JINR-THEP cooperation

Physics) was held. Activities by IUPAP and copyright
aspects in experimental physics collaborations were
discussed. Professor A. Sissakian, member of the
Board from the Russian Federation, made a report on
preparations for the 33rd Rochester Conference, which
will be held in July—August 2006 in Moscow.

On 19 August JINR Director Academician V. Kady-
shevsky and Director of the Institute of High Energy
Physics (Beijing) Chen Hesheng signed an agreement on
JINR—IHEP (Beijing) cooperation. After the ceremony
the JINR delegation were shown around the laboratories
of the Institute. In conclusion, a discussion was held on
further development of contacts.

ObILUEBCKUM NpPUHUMaNa ydacTue B MPOXOAMBLUEH B
Kueee MexkgyHapogHow KoHdgepeHuun «CoBpemeHHble
Npo6ieMbl MAaTEMATUKK U TEOPETUHECKOHN (DU3UKU», NO-
cBAlWEeHHOW 95-neTMio Co OHS POXKOEHWs aKkaJemuKa
H. H. Borono6osa v opraHuzosaHHoM MexxayHaponHoH
accouuraumen akagemui Hayk (MAAH), HAH YkpauHbi,
MHcTUTYyTOM MateMaTUku U MHCTUTYTOM TeopeTuueckom
uznkn (MTD) um. H. H. Boroniobosa.

Bo Bpems npebbisaHus B Kuese gupektop OUANU
akagemuk B. . KagbilweBcKMM ¥ NMOMOLHUK OUpeKTopa
M. H. Borono6oB NpuHANKM yuyacTUe B TOpYKecTBax Mo
cnyyato 170-netus KueBckoro HaLMOHaNbHOMO YHUBEP-
cuteta um. T.T. LLesueHko. 15 ceHtabps coctosnacb
Bctpeua B.T. Kagpiwesckoro u [. H. Boroniobosa ¢
pekTopoM yHuBepcuTeTa akagemukom HAH YkpawuHbl
B. B. CkoneHko U pexkaHoOM du3nyeckoro dpakynbrera
uneHom-koppecnoHgeHtom HAH Ykpaunbl JI. A. Byna-
BUHbIM, Ha KOTOPOM BblnK 0OCY>KAEHbI NePCNEeKTUBbI CO-
TPYOHWYECTBA B Pa3BUTUM MCCIEfOBaTEsIbCKUX U obpa-

On 13—17 September a delegation of JINR scien-
tists headed by JINR Director Academician V. Kady-
shevsky took part in the international conference «Mod-
ern Problems in Mathematics and Theoretical Physics»
in Kiev, dedicated to the 95th anniversary of Academi-
cian N. Bogolyubov. It was organized by the Interna-
tional Association of Academies of Sciences (IAAS),
NAS of Ukraine, the Institute of Mathematics and the
Bogolyubov Institute of Theoretical Physics (ITP).

During the visit, JINR Director Academician
V. Kadyshevsky and JINR Assistant Director P. Bo-
golyubov took part in the celebration of the 170th an-
niversary of Kiev National University named after
T. Shevchenko. On 15 September they had a meeting
with the University rector, Academician of the Ukraini-
an National Academy of Sciences V. Skopenko and the
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3oBaTesibHbix nporpamm OUAU u Kuesckoro yHuBepcu-
TeTa.

B 2004 r. pewexnem YueHoro coeeTa yHUBepcUTeTa
B. I'. Kagbiwesckuit 6bin M36paH ero noyeTHbiM AOKTO-
pom. B TopkecTBeHHOM obCTaHOBKE nNpa3gHOBaHMS
170-netnus Kueeckoro yHusepcuteta aupektopy OUAU
OblIM BPYYEHbl OMMIOM W MaHTWS MOYETHOro AOKTOpa
yHUBEpCHUTETA.

R?
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14 cenTabps [NybHy noceTuna generaums KUTaMCKUX
yueHbIX W CMeLUanMcToB, npurnalleHHbix 8 Poccuto Poc-
CUHCKUM apepHbiM obwectBoMm. B coctas penerauumw,
KOTOPYIO BO3r/aBNsA/A Npe3uaeHT ApepHoro obuiectsa
Kutas, Buue-npe3upeHT BcekuTakickoro coHpa ecte-
CTBEHHbIX HayK akagemuk Baur HaisH, Bxogunu pyko-
BOAMTENU apepHoW kopnopauuu Kutas XKy LisaHxya u
CyH Xyany, a Tak)Ke pyKOBOAWTENU UHCTUTYTOB, CBSi3aH-
HbIX C IAEPHON WHXKEHEPHEH, CTPOUTENIBCTBOM W UHOP-
mauuen, — Xoy XukyH, Jiu Caomuu u Banr Karixya.

dean of the Physics Faculty, Corresponding Member of
the Ukrainian National Academy of Sciences L. Bulavin.
They discussed prospects of cooperation in research
and educational programmes at JINR and Kiev Uni-
versity.

In 2004 the University Scientific Council made a de-
cision to elect V. Kadyshevsky Honorary Doctor of the
University. Ceremonially, in the atmosphere of the
170th anniversary celebration, the JINR Director re-
ceived a Diploma and a gown of the University Hon-
orary Doctor.
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On 14 September a delegation of Chinese scien-
tists and specialists visited Dubna. They were invited to

Lo npuesna B [lybHy KuTalcKas generauus noceTu-
na cdounuan Poccuiickoro apepHoro obuiectsa v LeHtp
obuiecteeHHoM MHgopmauun B CaHkT-letepbypre, no-
6biBana Ha JIeHUHrPaACKON aTOMHOM 31EKTPOCTaHLIMK B
CocHoeom Bopy. B MockBe KWTaMckue chneuuanmcTbl
ObM npuHaTbl B DefepasbHOM areHTCTBe NO aTOMHOM
3HepreTuke, «KypuatoBckoM uHcTUTyTE», MUDU, B 06-
HUHCKe — B (DU3MKO-3HEpPreTMHecKOM WMHCTUTYTE M Ha
nepeow B Mupe AIC.

Ha npueme B gupekunn OUAN Buue-pupekTop UH-
ctutyta npodpeccop A. H. CucaksH pacckazan o6 ucto-
pun cosganus OUAN, mexxpyHapoAHOM cCOTpyAHHYE-
cTBe, yaenvMe ocoboe BHUMaHWe PasBUTHIO MIOLOTBOP-
HbIX  Hay4HbIX  KOHTaKTOB C  WHCTUTyTaMu W
yHuBepcuTeTaMu Kutas, a Takyke BCTpeyam pyKOBOLMUTE-
nen OMAN ¢ BepywMU KUTAUCKMMU YUEHBIMU BO BPEMS
npoxognusLien B aBrycte B [lekuHe MexkayHapogHoi Po-
UeCcTepPCKOM KOHgepeHLMHK. 3aTeM KUTancKas neferaums
nocetuna nabopaTopuu AOEPHbIX pPeakuuil U HEUTPOH-
HOW (PU3HUKH.

Kues, 13 ceHTSOpS.

BoromroboBckas koH(pepeHnus «CoBpeMEHHBIE
poOIeMBbl MATEMAaTUKH U TEOPETUISCKON (PU3UKI».
Y4acTHHKOB KOH(EPEHIINT MPUBETCTBYET NPE3UACHT
HAH VYkpauns! akagemuk b. E. ITaton

Kiev, 13 September.

Bogolyubov conference «Modern Problems in
Mathematics and Theoretical Physicsy.

President of NAS of Ukraine Academician B. Paton
greets the participants of the conference

Russia by the Russian Nuclear Society. The delegation
was headed by President of the Nuclear Society of Chi-
na, Vice-President of the All-Chinese Foundation for
Natural Sciences Academician Wang Naiyan. It also in-
cluded the leaders of the China National Nuclear Corpo-
ration Zhu Jianhua and Sun Huapu, together with the
leaders of the institutes for nuclear engineering, con-
struction and information Hou Huiquin, Li Xiaoming and
Wang Kaihua.

Before arriving in Dubna, the Chinese guests visit-
ed the bureau of the Russian Nuclear Society and the
Public Information Centre in St. Petersburg, the
Leningrad atomic power station in Sosnovy Bor. In
Moscow the Chinese specialists were received at the
Federal Agency of Atomic Energy, the Kurchatov Insti-
tute, MEPIL. In Obninsk they visited the Institute of
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Physics and Energy and the world’s first atomic power
station.

During the reception at the JINR Directorate the In-
stitute Vice-Director A. Sissakian informed the guests
about the history of establishing JINR and international
cooperation. He especially stressed in this context the
importance of the development of fruitful scientific
contacts with institutes and universities of China and
meetings of JINR leaders with Chinese scientists during
the International Rochester Conference in Beijing. After
the reception at the JINR Directorate, the delegation

Jly6Ha, 14 ceHTs0psL.
Busut B OUSIN neneranmuu
Kuraiickoro sgepHoro odmecTsa

Dubna, 14 September.
A visit to JINR of a delegation
of the Chinese Nuclear Society

visited the Laboratories of Nuclear Reactions and Neu-
tron Physics of JINR.

Head of the Chinese delegation, Academician
Wang Naiyan worked at the Laboratory of Neutron
Physics in 1956—1965. He remembered that time and
his colleagues from Dubna with the following warm
words, «Many years ago, when the Institute was organ-
ized, the level of cooperation in nuclear physics be-
tween scientific centres of China and JINR was very
high. A lot of Chinese scientists and specialists worked
here. | hope today there are all possibilities to further
develop this cooperation, which is important to both




I NHPOPMALINA ONPEKLINA — HAIPAObI. MOYETHbBIE 3BAHWA
JINR DIRECTORATE'’S INFORMATION PRIZES. HONORARY TITLES

[naBa penerauuun axkapemuk Banr Hanan c
1956 no 1965 r. sasnsancs cotpyaHukom Jlaboparo-
puu HerTpoHHOU cusnkn OUAN. C Tennoton ort-
3blBasiCb O TOM BPEMEHW W BCMOMMHAsA CBOWX Ay6-
HeHCKUX Opy3el W konner, Banr HaisaH ckasan:
«MHoro net Ha3ag, korga MHCTUTYT 6bii OCHOBaH,
YPOBEHb COTPYAHUUECTBA MO SAEPHON hU3nKe Me-
Oy HayuHbiMW ueHTpamu Kutas u [ly6How 6bin
O4YeHb BbICOKMM, 3[eCb paboTano MHOro KuTaw-
CKMX Y4YeHbIX U cneuuanvcToB. Hapetocb, cerogts
€CTb BCE YC/IOBUS A5 [a/ibHEWLLErO Pa3BUTHS 3TO-
ro COTPYyAHWYECTBA, B KOTOPOM 3auWHTEPECOBaHbI
obe cTopoHbl. JIMuHO s xpaHio oueHb rnybokue
uyBcTBa Kk Poccuu, Kk pycckum nogsams.

Ha 3akntounTenbHOM BCTpede B AWPEKLUH, B
KoTopor co cropoHbl OWUAU  yuacTBOBaNM
A. H. Cucaksn, M. T.WUtkuc, A. B. benywwkuH,
A.T. Onbwesckuit, E. A. Kpacasun u gap., 6biau
06CyKAeHbl KOHKPETHbIE Lark no pasBUTUIO CO-
TpyaHuuectea mMexxgy OUMAN u kutalckumu Hayu-
HbIMW LiEHTPaMH, B YaCTHOCTH, KUTAWCKOM CTOpPO-

HO¥ BblNIO BbICKA3aHO MPEANOXKeHHe NOArOTOBUTb 23 nosops 2004 . [Ipezuouym Poccuiickotl akademuu Hayk
cornalwenne o COTPyAHUHECTBE MEXAY ONAN w npucyoun 3onomyr meoans um. H. H. Boeonobosa 2004 e.
BcekuTtalickuM hOHL,OM €CTECTBEHHbIX HayK.
axaoemuxy /Imumputo Bacunvesuuy Illuprosy,
nowemmuomy oupexmopy JIT® OUAU,
3a gvloaiowuecst pabomol 8 0OIACU MAMEMAMUKU,
meopemuyeckoll (Qu3UKU U MeXaAHUKU.
Jupexyus OUAU, oupexyus Jlabopamopuu meopemuyeckou
Quszuxu um. H. H. Boeoniobosa, 0py3vs u Kolie2u cepoeuno
NO30paBUILU YHEHO20 C BLICOKOU 3ACYICEHHOU HAZPAOIL.

sides. My personal feelings to Russia and Russian
people are very deep.»

At the closing meeting at the Directorate, On 23 November 2004 the Presidium of the Russian Academy

where JINR was represented by A. Sissakian, of Sciences conferred a Golden Medal in memory
M. ltkis, A. Belushkin, A. Olchevski, E. Krasavin, of N. N. Bogoliubov for the year of 2004 on
and other JINR leaders, specific measures to de- Academician Dmitri Vasilievich Shirkov,
velop cooperation between JINR and Chinese sci- Honorary Director of JINR s BLTP,

entific centres were discussed. In particular, the
Chinese side suggested that an agreement should
be prepared on the cooperation between JINR and
the All-Chinese Foundation of Natural Sciences.

for his outstanding activities
in mathematics, theoretical physics and mechanics.
The JINR Directorate, the Directorate of the Bogoliubov
Laboratory of Theoretical Physics, friends and colleagues
heartily congratulated D. Shirkov on receiving
the well-deserved outstanding prize.




OBVNEN
JUBILEES

m

14 oxmabpa ucnonnunocs 60 nem 8uye-oupexmopy
O0OveOuHenHo020  UHCIUMYmMa  sA0epHbIX UCCLe008aAHUL
0OKMOPY  (PUBUKO-MAMEMAMUYECKUX HAYK, Npogheccopy
Anexcero Hopaitposuuy Cucaxany.

B oenwv ceoeco wbunes Anexceii Hopatipoguu npunu-
Man cepoeynvie no30pagieHust U NOJMCELAHUsL OM CEOUX OpY-
3ell, KoLe2 U YYeHuKos. B e2o adpec npuuiio MHO20 no3opa-
6NIEHUll U3 HAYYHBIX Yenmpos cmpaH-yuyacmuuy OMAN u
Opyeux cmpat, om 20CyO0apCmeEeHHbIX U 00U eCMEeHHbIX Oe-
smeiet, om pykogooumesei 20pood u 0o1acmu.

On 14 October Vice-Director of the Joint Institute for
Nuclear Research Doctor of Physics and Mathematics, Pro-
fessor Alexei Sissakian celebrated his 60th anniversary.

Friends, colleagues and students congratulated him
warmly and wished many happy returns of the day. On the
Jubilee day A. Sissakian received numerous greetings with
congratulations from scientific centres in JINR Member
States, from other countries, state and public figures, lead-
ers of the town of Dubna and the Moscow Region.
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12 asrycta B ActaHe (Ka3axcTaH) nNpowna cMMBOnnNYe-
CKOS OKUMS, MOCBALLEHHAs Hayany ctpoutensctsa Mexaumc-
UMNAVHAPHOIO HAYYHO-MCCNENO0BATENbCKOTO KOMMAEKCa B
EBpa3nickom HAUMOHANBHOM yHMBepcuTeTe um. J1. H. fymu-
nesa (EHY), — TopecTBeHHAs 30KNAAKA TAK HA3bIBAEMOrO
KpaeyrofbHOro KamHsi pyHAAMEHTANbHOM HaykM. OCHOBHbIM
3N1EMEHTOM HOBOMO KOMMAEKCA CTAHET YHUKANbHBIA YCKOpW-
Tenb TXENbIX MoHOB (DC-60), paspaboraHHbI B OUNAW rpyn-
o CneumanincTos Bo rmase ¢ npodeccopamu M. I. Tkmcom
1 C. H. Omutpuesbim. Mommmo paboT No co3aaHuto yckopure-
ns BeOeTcs NoAroToBKA HAYYHOM W 06pa3oBATENBHOM MPO-
rpamm ans peanusaumnm Ha 6ase 3toro NABOPATOPHOTO KOM-
nnekca.

Bo Bpems TOPXKeCTBEHHOW LIePEMOHWUM BbICTYUAM MU-
HWUCTP 3HEPreTrkM 1 NpMpodHbIX pecypcoB KasaxctaHa npo-
deccop B. C. LWkonbHUK, BMuUe-aupekTop OV npodeccop
A. H. CucaksH, rmasa ActaHbl Y. Lykees, pektop EHY npodec-
cop C. ABObIMAHAKOB. B LlepeMOHMM 3aKNaaKkM KaMHS TaKKe
Y4OCTBOBAMM MEPBbIN 3AMECTUTENb MUHUCTPA HAYKW U 0bpa-
30BaHUs npodeccop H. bekTypraHoB, NpeactaBuTeny rocy-
LAPCTBEHHbIX U HAYYHBIX MHCTUTYTOB pecnybnmku.

K/

0.0

[eneraums yy4eHsbix flabopatopum Teopetnyeckon Gpuamn-
kv um. H. H. borontobosa npuHsna yyactue B pabore Mexay-
HapoaHoM KoHdEepeHLMK Mo TeopeTnieckorn $ursmke, NPoxo-

aveLen ¢ 26 no 29 asrycta B KoHctaHue (PymbiHMS). C 0630p-
HbIMW [OKNAAOMM HA KOH(EepeHUMM BbICTynmnm B. B. Bopo-
Hos, C. H. Epwos, C. b. fepacumos 1 B. A. Ocmnos.

3Ta KOHpEPeHLUMs NPOBOAUNACH MO, 3rMA0M NPOrpaM-
Mbl «Linuerka—Mapkos», OTKPbITOM HeQABHO HO OCHOBE COra-
WweHus mexay ampekumen ONIN 1 NoNHOMOYHBIM NpeacTa-
BuTENemM PymbiHMW. Llefnbio Mporpammel SBASETCS yCUneHne
COTPYyOHWYECTBA B 06NACTM TeopeTtnyeckor dpusmkm. OTKpbI-
TMe MPOrPAMMBI MO3BOMMMAO 30METHO OKTWMBM3MPOBATH KOH-
TAKTbI Mexay TeopeTkamm Jy6Hbl 1 PyMbIHAW U HOMETUTb HO-
Bble MepCrnekTMBHbLIE HAMPABNEHWS COTPYAHMYECTBA.

KD
o

C 10 no 18 ceHTa6ps npoxoamn Bu3MT B MoHronuio au-
pekTopa flabopatopumm BeICOKMX 3HEprnin um. B. U. Bekcnepa
n A. M. bananHa npodeccopa A. . ManaxoBa 1 HAYASbHM-
Ka cekTopa nabopatopmm goktopa I /1. Menkymosa. Bo Bpems
BM3UTA COCTOSANCS PSa 0DULMANBHBIX U APYXKECKUX BCTPEY C
PYKOBOAMTENAMW, OPraHMU3ATOPAMM HAYKM U y4eHbIMU MOoHTo-
.

14 ceHTa6ps y4eHble OUIGW BCTPETUAMCH C YIeHOM nap-
NOMeHTa, npe3vgeHTom AkagemMun Hayk MoHronnn akage-
mukom b. Yagpaa v o6cyamnm Bonpocsl COTPYAHWUYECTBA MOH-
rofIbCKMX HAy4HbIX LeHTpoB ¢ OMGN, aeTanbHO paccmoTpes
BOMPOC Y4ACTMS MOMOOEXM B COBMECTHbIX pabotax. B 6ecege
NpWHSN yyacte gmpektop MHCTUTYTa Ppr3mkm 1 TeXHONOrM
Akagemmmn Hayk MoHronuu akagemuk L. baarap.

On 12 August a symbolic event took place in Astana
(Kazakhstan) dedicated to the start of the construction of the
Multidisciplinary Research Centre at the Gumilev Euroasian
National University (ENU) — the ceremonial laying of the
so-called corner stone of the fundamental science. The main
component of the new centre will be a unique heavy-ion ac-
celerator (DC-60) developed at JINR by a group of specialists
headed by Professors M. Itkis and S. Dmitriev. Besides the de-
velopment of the accelerator, scientific and educational pro-
grammes are being prepared to be realized on the basis of
this centre.

The ceremonial event included speeches by Minister of
Energy and Natural Resources of Kazakhstan Professor
V. Shkolnik, JINR Vice-Director Professor A. Sissakian, Astana
Mayor U. Shukeev and ENU rector Professor S. Abdymanakov.
Also, First Deputy Minister of Science and Education Professor
N. Bekturganov and other representatives of state and scientif-
ic institutions of the republic took part in the ceremony of the
corner stone laying.

7
0‘0

The delegation of theoretical physicists from the Bogo-
liubov Laboratory of Theoretical Physics participated in an In-
ternational Conference on Theoretical Physics which was held
on 26-29 August in Constance, Romania. Review talks were

. | 42

presented by V. V. Voronov, S. N. Ershov, S. B. Gerasimov, and
V. A. Osipov. This conference was organized under the aus-
pices of the Ciceika-Markov programme that was recently
opened on the basis of the agreement between the JINR Di-
rectorate and the Plenipotentiary of the Government of Roma-
nia to JINR. The programme is aimed at strengthening the col-
laboration in theoretical physics. It considerably enriched the
contacts between theorists in Dubna and Romania, and out-
lined new perspective directions of collaboration.

7
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Professor A.l. Malakhov, director of the Veksler and
Baldin Laboratory of High Energies (VBLHE), and Dr G. L. Melku-
mov, group leader at VBLHE, visited Mongolia in a period from
10 to 18 September. They had official and informal meetings
with leaders, science organizers and scientists of Mongolia
during the visit.

On 14 September a meeting with member of the Parlia-
ment of Mongolia, President of the Academy of Sciences of
Mongolia Academician B. Chadraa took place. During the
meeting, problems of collaboration of Mongolian scientific
centres with JINR were discussed. Special attention was paid
to participation of young scientists in joint research. Director of
the Institute of Physics and Technology of the Academy of Sci-
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15 ceHTSI6ps HO BCTPEYe C MOAHOMOYHBIM NpeacTaBuTe-
nem npasutensctea MoHronmm 8 OUAN pekropom MoHronb-
CKOTO roCyfiapCTBEHHOrO YHUBEpCUTeTa npodeccopom L. faH-
Liorom Takke obcyxganack Npobnema y4actms Monoaexu B
COBMECTHbIX MPOEKTAX, MyTU BO3MOXHOrO0 PUHAHCUPOBAHMS
3TMX NPOEKTOB U psd Apyr1x Bonpocos. Mpodeccop L. faHuor
coobwmn o Tom, 4to B 2005 . NNAHUPYETCS HANPABUTL He-
CKOMbKO MOSIOAbIX COTPYAHWKOB Ha paboty 8 OUAW 1 yTo BO-
npoc o nepesoge AoneBoro B3Hoca MoHronum B OUNAN 3a
2004 r. yxe pelleH. Ha BCTpeye npuCyTCTBOBANU OMPEKTOP
LeHTpa sapepHbIX mMccneqosaHun MOHMoONbLCKOro rocyaap-
CTBEHHOro yHuBepcuteta npodeccop C. [laBaa 1 akagemmnk
L. baatap.

B ampekumm MHCTUTYTa Prsmkn
1 TexHonornmn Akagemmu Hayk MoH-
ronnK cocToanock obcyxaeHue pe-
3yNbTATOB COBMECTHBIX paBOT U Nep-
CMEKTMBHBIX MAAHOB C BedyLMmm
HAYYHBIMW COTPYAHWKOAMM 3TOMO WH-
ctmTyTd. Hambonbwmin MHTEpeC Bbl-
3BONM  Pe3ynbTaThl, MOMyYeHHble B
rpynne goktopa P Toroo no Habnio-
OEHMI0O MHOTOKBAPKOBBIX COCTOSIHWI
NPy aHanm3se MosyYeHHbIX paHee
OOHHBIX C ABYXMETPOBOWM MPONAHO-
BOM My3blpbkoBOM Kamepsl Slabopa-

\\.U

ences of Mongolia Academician
Ts. Baatar also took part in the dis- "
cussion. _
The problems of participation of |

young scientists in joint projects, pos-
sible ways of financial support of
these projects and a number of other
issues were discussed in detail dur-

ing the meeting with Plenipotentiary

of Mongolia to JINR, Head of the
Mongolian State University Professor

Ts. Gantsog on 15 September. Pro-
fessor Ts. Gantsog spoke about the
plans of sending a number of young
researchers to work at JINR in 2005. The Plenipotentiary also
mentioned that the problem of transfer of the financial contri-
bution of Mongolia to JINR for the year 2004 had been solved.
Director of the Centre of Nuclear Research of the Mongolian
State University Professor S. Davaa and Academician
Ts. Baatar took part in the meeting.

The results of the joint work and plans for the future were
discussed at the Directorate of the Institute of Physics and
Technology of the Academy of Sciences of Mongolia. Leading
scientists of the Institute fook part in the discussion. The results
obtained by the group of Dr R. Togoo on observation of multi-

TOPUIK BbICOKMX 3Heprm OUFN. B ToT xe geHb A. . Manaxos
1 I 1. MenkymoB BbICTYNWAW HA CEMMHApPe Mepeq COTPYAHU-
kamu VIHCTUTYTa Pr3mkm 1 TexHonormm 1 MoHronbckoro rocy-
LApCTBEHHOTO YHMBepcuTeTd. A. M. Manaxos caenan coob-
LLleHWe o Nporpamme McCcnenoBaHuin B flabopatopmm Bbico-
KMX 3HEeprn Ha HyknotpoHe, a I J1. MenkymoB pacckasan o
nocnegHux pesynbtarax skcnepumenta NA-49 s LIEPH. [o-
Knagbl BbinNM BLICAYLIAHBI C HONBLUMM MHTEPECOM, COCTOSNOCh
nx obcyxaeHne, B xoge KOTOPOro MOHIONbCKUE yYeHble ellle
pa3 noa4YepkHYNM HeobxoamMmocTb Bonee aKTUBHOMO y4acTus
B Hay4HoW nporpamme OUSN.

Vnan-Barop, cents16ps. Busut neneramun OWSAN B Monronuio. CieBa Harpaso:

nupextop LleHTpa siepHbIX nccaenoBaHuii MOHIOIbCKOTO TOCYJAPCTBEHHOTO YHUBEPCUTETA
npocdeccop C. /laBaa, pekrop MOHTOIBECKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA,
oJHOMOYHBIN npeactaButens Monronun B OUSIU npodeccop L. Ianwor, nupexrop JIBD
OUSIU mpodeccop A. Y. Manaxos, HadanpHUK cextopa JIBD mokrop I JI. Menkymos,
nupekrop MHcTnTyTa Qrsuky u TexHoimornu AkajgemMun Hayk Monronuu akagemuk L. baatap

-

Ulaanbaatar, September. JINR delegation on a visit to Mongolia. From left to right:
Director of the Centre of Nuclear Research of the Mongolian State University Professor
S. Davaa, Rector of the Mongolian State University, Plenipotentiary of Mongolia to JINR
Professor Ts. Gantsog, Director of LHE (JINR) Professor A. Malakhov,

chief of an LHE department Dr G. Melkumov, Director of the Institute of Physics and
Technology of the Mongolian Academy of Sciences Academician Ts. Baatar

quark states aroused the biggest interest. These results were
obtained while analyzing the data taken previously with the
2-m propane bubble chamber at the Laboratory of High Ener-
gies. On the same day A.l. Malakhov and G. L. Melkumov
gave talks at a seminar af the Institute of Physics and Technolo-
gy of the Mongolian State University. A. |. Malakhov made a
presentation on the LHE research programme at the Nu-
clotron. G. L. Melkumov reported on the latest results of the
NA49 experiment at CERN. The talks were listened to with
great attention, a fruitful discussion followed. The Mongolian
scientists showed their interest in participation in the JINR re-
search programme.
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6—7 CEHTSBPA B Bynanemre npoien ceMuHap, mo-
CBSIIIICHHBIN COTPYTHUUYCCTBY B pamkax CoryiameHus Mme-
xKmy Benrepckoit akamemueit Hayk 1 OObeTMHEHHBIM WH-
CTUTYTOM sJiepHbIX HccienoBanuil Ha 2001-2004 rr. Lens
CEeMHHAapa — OOCYIUTH MOTyYCHHBIC 32 3TH TOIBI PE3yIIbTa-
THI U 00O03HAYUTH OCHOBHBIC HAIPABICHHS IaTbHEHIIIETO
passutus corpyaHuuectsa Benrpus—OUAN.

Tpu ceMIHApCKIE CECCUU OBLIH TOCBAIICHBI COBMECT-
HBIM paboTaM 1o (PH3HKe KOHICHCHPOBAHHOTO COCTOSHIS,
(hm3HKe THKEITBIX HOHOB U TEOPETHUCCKON (u3uke. B pam-
Kax HeUTPOHHBIX MCCIEOBAHUI KOHICHCHPOBAHHBIX CpPEJI

Ha umnyinbcHoM peakrope UBP-2 JIH® OUAN u uccneno-
BaTeIbCKOM peakTope bymamemrckoro HEWTPOHHOTO
LeHTpa OBLIM TIPEICTABICHBI PE3YyNbTAaThl MCCIECIOBaHUI
HAaHOCHCTEM: MAarHUTHBIX JKHJIKOCTEH C TOMOIIBIO MaJo-
VIJIOBOTO paccessHusl HelTpoHoB (M. B. ABmees, JIH®
OUAU, coBmecTHO ¢ IHCTHTYTOM (PH3HUKH TBEPIOTO TENIa U
ONTHKH, LIeHTpanbHBIM HHCTUTYTOM (pU3NYECKUX HCCIIEN0-
BaHuii Benrepckoii akagemnu Hayk (LIUDU)) m mHOTO-
CJIOWHBIX MAarHUTHBIX IUIEHOK C MOMOINBIO pedIieKToMe-
TpUH TOIIpU30BaHHBIX HelTpoHoB (. Hams, M. Maiiop,
WuctutyT dusukn gactun u saepHoit ¢pusnku u LIUDOU;

Jy6Ha, Jlom MexayHapoaHBIX coBemianmid, 10 aBrycra. KOOuneiinsiii cemunap mpodeccopa U. A. TomyrBuHa (Ha $hoTO KpaitHuii cresa)

Dubna, the International Conference Hall, 10 August. The jubilee seminar of Professor I. Golutvin (extreme left)

A seminar devoted to the collaboration within the
framework of the Agreement for 2001-2004 between the
Hungarian Academy of Sciences and the Joint Institute for
Nuclear Research was held on 6—7 September in Budapest.
The purpose of the seminar was to discuss the results ob-
tained in these years and to mark out the main directions of
further development of the Hungary—JINR collaboration.

Three seminar sessions were devoted to joint projects
in condensed matter physics, heavy ion physics and theoret-
ical physics. Within the framework of neutron investiga-
tions of condensed matter at the IBR-2 pulsed reactor

________________________________JF¥

(FLNP, JINR) and the research reactor of the Budapest Neu-
tron Centre, the results of the studies of nanosystems were
presented: magnetic fluids by small-angle neutron scatter-
ing (M. V. Avdeev, FLNP, JINR, in cooperation with the
KFKI (Central Institute of Physics Research of the Hungari-
an Academy of Sciences) Research Institute for Solid State
Physics and Optics) and multilayer magnetic films by polar-
ized neutron reflectometry (D. Nagy, M. Major, KFKI Re-
search Institute for Particle and Nuclear Physics;
Yu. N. Khaidukov, FLNP, JINR). In addition, possible lines
of cooperation in creating new detectors of thermal neutrons
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10. H. Xaiinykos, IH® OUSN). Takxe 00CyKIaTHUCH BO3-
MOXKHBIE ITyTH COTPY/THHUYECTBA IT0 CO3/1aHHUIO HOBBIX JICTEK-
TOPOB TemioBEIX HeWTpoHoB (A. B. bemymkun, JIH®
OUAN) m MomepHHU3aUN SKCTICPUMEHTAIBHOW 0a3bl IS
pedrekToMeTpUH TOISIPU30BaHHBIX HEUTpPOoHOB (A. B. Ile-
tperko, JIHO® OUAUN; JI. boresH, MHCTUTYT QU3MKN Ya-
cTHIl U siepHoi ¢pusuku, [{UOU).

Ceccust o (pU3MKE TSDKEIIBIX HOHOB ObLIa MOCBSIICHA
paboram 1o MoauQUKaUy TOBEPXHOCTEH Pa3IMIHBIX Ma-
TEpHAJIOB C TOMOIIBIO TSDKEIBIX MOHOB Ha YCKOPHTEINE
V-400 JIAP OUAN (K. Hroman, MHCTUTYT TEXHUYECKOM
¢msukn  w  wmarepuanoBeneHus BAH; K. XaBanuak,
L. Mtuxnoittaep, . Cenem, VYHuBepcUTET OTBEIIA;
3. Kaitgom, MHCTHTYT (DM3HKK 9aCTHII U SIIEPHON (HUBHKH,
OU®U; B. A. Ckypatos, JISIP OUAN).

JIoKIanpl MO TEOPETHUECKOM (HM3MKE IMPEACTaBISIIN
CJICLyIOIIME HANPABICHHUS: siiepHast (PU3MKa, a UMEHHO Ky-
JIOHOBCKHE CHCTEMbI HECKOJIbKUX TEJ NMPH HU3KHX SHEPIHU-
sx (5. Peau, IHCTUTYT QHU3UKH YaCTHII U SACPHOH (HU3HU-
xu, LIU®U; B. b. bensies, JIT® OUSAN); Teopust CTOIKHO-
BEHUI pPENATHBHCTCKUX Tspkenblx woHOB (1. Jlemawm,
WuctutyT Qusukm vactun u spepHoit ¢usuku, [[UDOU;
B. . Tonees, JIT® OUAN); kBaHTOBas XpOMOTUHAMHUKA

(B. Toroxus, MHCTHTYT GU3UKH YaCTHUI K SACPHON (HUBHKH,
D).

[IpencraBurenun BeHrepckoil akamemMun Hayk (axaje-
muku 3. Xopsar, K. diomau, [. Muxaii; uneHbl-Koppe-
cnonaeHtsl J. @aiiren, A. Ilarkom, mokxtop b. Kapmon),
y4acTBOBaBIIHNE B paboTe ceMHHapa, BBICOKO OIIEHHIIH CTa-
TYC COBMECTHBIX paboT, BeimonHsieMbix B OMSN B pamkax
JIByCTOPOHHETO CONVIAIICHHMS, ¥ BBIPA3MIIN MOZJICPIKKY pac-
MIUPEHUIO JATbHEHINX HAYYHBIX KOHTAaKTOB. OTMEdeHO
3HAUUTEJFHOE KOJIMYECTBO MOJIOABIX YUCHBIX, MPUHSBIINX
ydJacTHe B CEMHUHApE, U BBICOKUH YPOBEHbB ITPECTABICHHBIX
nmu paboT. Bee ydacTHHKM ceMmHapa, Kak CO CTOPOHBI
Benrpuu, tak u co croponst OWSN, BeIpasmin Hagex 1y Ha
TO, YTO 3TOT CEMUHAP CTaHET TPATUIIHOHHBIM.

MeskayHapoaHblii ceMUHAP,
NMOCBsIIEeHHBIH 30-/IeTHIO COTPYTHUYECTBA
OUSN-IN2P3

C 30 centsi6ps o 1 oktsa6ps 8 OV npoxonmmu me-
porpusiTHs, mNocBALIeHHbIEe 30-JETHIO COTPYAHHUYECTBA
OObeANHEHHOTO WMHCTHTYTa SICPHBIX HCCICIOBAaHUN H
(panmy3ckoro HarmoHanpHOTO HHCTUTYTa (DPU3HKH sapa U

(A. V. Belushkin, FLNP, JINR) and modernization of ex-
perimental base for polarized neutron reflectometry
(A. V. Petrenko, FLNP, JINR; L. Bottyan, KFKI Research
Institute for Particle and Nuclear Physics) were discussed.

The session on heavy ion physics was devoted to works
on modification of surfaces of various materials by heavy
ions at the U-400 accelerator, FLNR, JINR (J. Gyulai, Re-
search Institute for Technical Physics and Materials, HAS;
K. Havancsak, S. Stichleutner, Gy. Szenes, E6tvos Univer-
sity; Zs. Kajcsos, KFKI Research Institute for Particle and
Nuclear Physics; V. A. Skuratov, FLNR, JINR).

Reports on theoretical physics represented the follow-
ing directions: nuclear physics, namely the Coulomb sys-
tems of several bodies at low energies (J. Révai, KFKI Re-
search Institute for Particle and Nuclear Physics;
V. B. Belyaev, BLTP, JINR); theory of relativistic heavy ion
collisions (P. Lévai, KFKI Research Institute for Particle
and Nuclear Physics; V. D. Toneev, BLTP, JINR); quantum
chromodynamics (V. Gogohia, KFKI Research Institute for
Particle and Nuclear Physics).

The representatives of the Hungarian Academy of Sci-
ences (Academicians Z. Horvath, J. Gyulai, Gy. Mihaly;

Corresponding Members Gy. Faigel, A. Patkos, Dr B. Kar-
don), who participated in the seminar, expressed a high
opinion of the status of the joint projects carried out at JINR
within the framework of the bilateral Agreement and sup-
ported the broadening of further scientific contacts. Note-
worthy also was a significant number of young scientists
who took part in the seminar and a high level of their works.
All participants of the seminar, both on the part of Hungary
and on the part of JINR, expressed hope that this seminar
would become traditional in the future.

Joint Scientific Seminar
«JINR-IN2P3: 30 Years of Collaboration»

An event dedicated to the 30 years’ collaboration be-
tween the Joint Institute for Nuclear Research and the Na-
tional Institute for Nuclear Physics and Particle Physics of
France (IN2P3) was held from 30 September to 1 October at
JINR.

On 31 August 1972 a Protocol was signed in Dubna on
the collaboration between JINR and IN2P3. In 1974 the first
joint experiment was carried out. Today, about 15 scientific
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Jly6Ha, 30 ceHTIOpsL.
MesxayHapoiHblil ceMUHAp
«OUSN-IN2P3 (dpannus) —
30 5eT I0J0TBOPHOTO
COTPYIHUYECTBA»

Dubna, 30 September.
International seminar
«JINR-IN2P3: 30 Years of
Collaboration»
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anemeHTapHbIx yactui (IN2P3). 31 aprycra 1972 1. B [Iy0-
He OBUI TOJMIHMCAH MPOTOKOI O COTPYJHHYECTBE MEKIY
OUAN n HarmoHanbHBIM HHCTUTYTOM (DU3UKH Spa U J1e-
MEHTapHbIX YacTull, a B 1974 r. npoBeieH nepBblii COBMECT-
HBII 9KCIIepUMEHT. B HacTosIee Bpemst 0koi1o 15 HayuyHBIX
LEHTPOB U YHHBEPCUTETOB PpaHIMK OCYLIECTBISIOT CO-
BMecTHBIe Hccaenoanus ¢ OVAU mo ¢pusmke sapa u pusu-
K€ BBICOKMX HEpIuii, B 00IaCTH TEXHUKH yCKOPHUTENCH 1
10 (PM3HKE TSKEITBIX HOHOB.

J1st ygactust B HayyHOM ceMuHape 1o uroram 30-yet-
Hero corpynamuectBa OVIAN-IN2P3 B JlyOHY mpuexana
MIPEACTaBUTENbHAS  JleTeranns (PaHIy3CKHX YYEHBIX.
30 ceHTSIOps MPONUTH TEPETOBOPHI MEXKIY PYKOBOICTBOM
OUAN u IN2P3, Obir TOIBEICHBI UTOTH COBMECTHBIX Pa-
00T y4eHbIX B KOJITA0OPALMSIX M HAMEUEHBI ITaHbI Ha Oy/Iy-
mee. paniysckue yueHsie nocetnnm Jlaboparopwro siiep-
HeIX peakmmii uM. [. H. ®neposa u apyrue maboparopun
OUSIN. B tot ke neHpb B JloMe MeXIyHapOAHbIX COBELLA-
HUH COCTOSIIOCH TOP)KECTBEHHOE 3aCEIaHME, MOCBSIICHHOE
30-71eTHI0 COTPYJHUYECTBA, HA KOTOPOM C JOKJIaTaMH BbI-
crynunu pupekrop IN2P3 M. Cnupo, mupexkrop OWSAN
B. I'. KagpinieBckuii 1 COBETHHK 10 HayKe, TEXHOJIOTUAM H
kocMmocy nocosibersa @panuuu B Poccuu b. Onetwe. 3atem
JUISL SKYpPHAIMCTOB ropofa Oblla ycTpoeHa mpecc-KoH(pe-

peHImA, KoTopyto Ben Bute-aupextop OSSN mpodeccop

A. H. CucaxsH, OTMETUBIIHN 3(PPEKTHBHOCTh COTPYIHU-

yecTBa yueHbIX JlyOHbI 1 PpaHnmy, IPOYHOCTH HCTOPHYE-

CKUX KOPHEH, CBS3BIBAIONINX HAIIW HAPOIBI M ITO3BOJISIO-

IIUX HAITH OOIIHH S3BIK HE TOJBKO B HAYKE, HO U B )KU3HH.

1 oxts16pst B IMC OUAU mporen Hay9IHBIH CeMHIHAP,

T7Ie TIPO3BYYalN JOKJIAAbI yOHEHCKUX Y4eHBIX U UX (paH-

IIy3CKHX KOJIJICT, TIOCBSIICHHBIC XOAYy M pe3yibTaTraM Co-

BMECTHBIX HCCIIEJJOBaHNH, & TAK)KE HOBBIM POEKTaM, pe/I-

TI0JIAraoIINM JIaJIbHEHIIIee HayYHOE COTPYAHUYECTBO.

ITo wroram Buzura neneranuu @panuuun B OUSAN

M. Crmpo u B. I'. KagpimeBckuM OBLTO TIOAMTMCAHO COTIIA-

IIEHHE O HOBOM ATalle COTpyAHHYECTBA. B HeM, B yacTHO-

CTH, TOBOPHTCSI:

* OMSIN Gymer ydacTBOBaTh B MpOTpaMMe JadbHEUIIHX
uccnenoBaanii B meHTpe GANIL (OombImoit HanmoHab-
HBIA YCKOPUTEIH TsDKENBIX HOHOB) B Kane (@pannus), a
TaK)Xe BOMJET B EBPOIIEHCKUI HayYHbI KOHCOPLIMYM, KO-
TOpeId OymeT co3maH BOkpyr ycraHoBkum SPIRAL2 B
GANIL mis noay4yeHusl 1 U3y4eHUsl CBOWCTB HK30THYE-
CKHX sI1Iep;

* IN2P3 Oymer ydJacTBOBaTh B HAy4YHBIX IPOrpaMMax
OHIU, cBsI3aHHBIX C SKCIIEPUMEHTAMU IO CUHTE3Y TSKeE-
JNBIX W CBEPXTSDKENBIX JJIEMEHTOB M HW3YYEHHIO HX

centres and universities of France conduct, jointly with
JINR, research in nuclear physics and high energy physics,
accelerator technology and heavy ion physics.

A representative delegation of French scientists arrived
in Dubna to take part in the seminar on the results of
30 years of the JINR—IN2P3 collaboration. Negotiations be-
tween the leaders of the two organizations were held on
30 September. Also, on that day the joint activities of scien-
tists in collaborations were summerized and plans for the fu-
ture were discussed. The French scientists visited the Flerov
Laboratory of Nuclear Reactions and other JINR Laborato-
ries. On that day a ceremonial meeting dedicated to the 30th
anniversary of the collaboration was held at the Internation-
al Conference Hall, where IN2P3 Director M. Spiro, JINR
Director V. Kadyshevsky and Counsellor on Science, Tech-
nology and Space of the Embassy of France in Moscow
B. Fleutiaux made reports. Then a press conference for jour-
nalists was organized. It was conducted by JINR Vice-Di-
rector Professor A. Sissakian, who noted the efficiency of
the collaboration between scientists of Dubna and France,
solidity of historical bonds between our nations that facili-

__________________________________JFH

tate mutual contacts not only in science but in general life
aspects.

A scientific seminar was held on 1 October at the JINR
International Conference Hall, where Dubna and French
scientists spoke about the activities and results of the joint
studies and new projects of further cooperation.

As a result of the visit of the French delegation,
M. Spiro and V. Kadyshevsky signed an agreement on a
new stage of collaboration. In particular, it says:

* JINR will take part in the programme of further research
at GANIL (Grand Accelerateur National d’Tons Lourds)
in Caen (France) and will enter the European scientific
consortium which will be established for the SPIRAL2
set-up at GANIL to obtain and study the properties of ex-
otic nuclei;

» IN2P3 will take part in JINR scientific programmes relat-
ed to the experiments on the heavy and superheavy ele-
ments’ synthesis and their properties, and will also partic-
ipate in the international collaboration of scientists who
work at the Flerov Laboratory of Nuclear Reactions in
Dubna;
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CBOWCTB, a TaKke Oy/IeT BXOIUTH B MEX/IYHApOIHOE CO-
o0miecTBo yueHbIX, pabotarouux B Jlaboparopun siep-
HBIX peakmmit um. [. H. ®neposa B [lyOHe;

* nponoimkutcs yaactue OV B paboTax, MpoBOAUMBIX B
moa3eMHo# 1aboparopun B Mogane (Dpaniy3ckne AJb-
IIB), TIO M3YYEHHIO CBOMCTB HEUTPUHO, TEMHON MaTepun
U CBEPXTSDKEIBIX DIIEMEHTOB.

[TpencTaBuTENH CTOPOH BBIPA3UIIN YBEPEHHOCTB, UTO B
JIaTTbHEHIIIEM BCE TO TTO3BOJINT PACHINPUTH OOMEH YUIEHBI-
MH 1 HH)XEHEepaMn, 0COOCHHO MOJIOJIBIMH CIIEIIHATNCTaMHU,
00MEH HayYHO-TEXHWYECKHM OOOpPYyTOBAaHUEM JUISI Pa3BHU-
THSI M yKpeIUIeHus coTpyanndectsa Mexy OVSIN n nayu-
HBIMH LEeHTpaMu PpaHIUH.

R/
0.0

XVII banauHckuil MEXIyHapOIHBINA ceMUHAp IO Mpo-
6:11eMaM pU3MKHM BBICOKHX dHepruii «PensituBucTckast siuep-
Hast (u3MKa M KBAaHTOBAsh XPOMOJIMHAMMKA» IPOXOIHI B
JyOne c 27 cenTsiOps o 2 okTA0ps. ITO yKe BTOPOH Me-
JKIyHapOJHBIA CeMUHap, MPOBOIUMBIA 0e3 AjekcaHjpa
MuxaiinoBuya bananna — opranusaropa U Hay4HOTO py-
KOBOJIMTEJISI CEMUHAPA.

[lepBriii cemunap nposoauics: OTaeneHueM SAepHOI
¢uzukn Axagemuu Hayk CCCP B 1969 1. kak onuH U3 cepuu
TaK Ha3bIBaeMbIX MapKOBCKHX CEMHHAPOB, IIETHI0 KOTOPBIX
Ob1T0 OOCY’K/IEHHE TOCIENIHUX JOCTIDKCHNH W Hamboiee
aKTyaJIbHBIX 3a/1a4 10 KOHKPETHO BEIOPAHHOM TeMaTHKe 10-
CTAaTOYHO Y3KHM, HO aBTOPUTETHBIM HAYYHBIM KOJUICKTH-
BoM. OCHOBY CEMHHApPOB COCTABIISUIH 0030pHBIC JOKIAbI
BEAYIINX (PH3UKOB — TEOPETHKOB 1 HKCIICPUMEHTATOPOB, B
TOM YHCJIe TIPUITIAICHHBIX M3-3a pyOexa.

HMeHHO ¢ 01HOTO U3 TaKUX CEMHHApPOB 34 roja Hazaj
Hayaja CBOW OTCHUET cephsi AyOHEHCKMX KOH(EpeHIHH (C
Heo(UINAIBFHBIM Ha3BaHWEM «balnHCKas 0CeHb»), KOTO-
PpBI€ IIPOBOAATCS C TEX TOP PETYISIPHO C IBYXJIETHEH IEPHO-
muaHOCTEI0. HetHemHsIs koHpepeHus — yxe 17-5 mo cue-
Ty. 3a CBOIO HCTOPHIO OHA ITPHOOPEIIa N3BECTHOCTD KaK aB-
TOpUTETHast ~ KOH(pepeHmuss 1o  (HU3UKE  CHIBHBIX
B3aNMOJICHCTBHIH, TPEXkK/IE BCEro MO aKTyaJIbHBIM IpoOIIe-
MaM KBaHTOBOW XPOMOAWHAMHUKH M B3aUMOJCHUCTBHS AIEp
MIPY PENATUBUCTCKUX YHEPTHSAX.

Ha st0T pa3 xondepennus npoxoamna B JJaboparopun
Teoperndeckoil ¢msuku um. H. H. boromrob6osa. bemio
npeAcTaBiaeHo okono 120 1okiazoB Ha MJICHAPHBIX U T1a-
paIIeNBHBIX CECCUSIX B IBYX KoH(pepeH-3anax JITD.

+ JINR will continue its participation in the research at the
underground laboratory in Modane (the French Alps) in
the studies of neutrino, dark matter and superheavy ele-
ments.

The representatives of both sides expressed their confi-
dence that in the future all these issues will facilitate the ex-
change of scientists and engineers, especially, young spe-
cialists, as well as scientific equipment to develop and
strengthen the cooperation between JINR and scientific cen-
tres of France.

R/
0.0

The XVII International Baldin Seminar on High Ener-
gy Physics Problems «Relativistic Nuclear Physics and
Quantum Chromodynamics» was held in Dubna on 27 Sep-
tember — 2 October. It is the second seminar without Alek-
sandr Mikhailovich Baldin, the scientific advisor and leader
of the seminar.

The first seminar was held in 1969 as one of a series of
meetings at the Nuclear Physics Department of the USSR
AS initiated by Academician M. A. Markov. The purpose of
these meetings, known as Markov’s seminars, was a discus-

sion of the latest achievements and the most urgent prob-
lems on a selected topic by a small team of prominent
scientists. Review reports of leading physicists — theoreti-
cians and experimentalists, both Russian and foreign,
formed the basis of the seminars.

The seminar with the informal title «Baldin Autumny
in Dubna dates back to one of such seminars held 34 years
ago. Since then it has been held once every two years. The
present seminar is the 17th one. It has become world-wide
known and gained reputation as a prestigious conference on
physics of strong interactions, first of all on topical prob-
lems of quantum chromodynamics and nuclear interactions
at relativistic energies.

The present seminar was held at the Bogoliubov Labo-
ratory of Theoretical Physics. About 120 reports were pre-
sented at plenary and parallel sessions in two conference
halls at BLTP.

The main topics of the international seminar were:

* Quantum chromodynamics at large distances
* Relativistic heavy-ion collisions

» Hadron spectroscopy and multiquark states

* Structure functions of hadrons and nuclei
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JlaGoparopust TeopeTudeckoit PU3UKK
uM. H. H. Boromo6oga.

XVII banauHckuii Mex1yHapOaHbII
CEeMHHap 10 TpodieMaM GpHU3UKH
BBICOKUX 2Hepruil «PensruBucrckas
siaepHas QU3MKa U KBAHTOBAS
XPOMOJHHAMUKa»

Bogoliubov Laboratory

of Theoretical Physics.

XVII International Baldin Seminar on
High Energy Physics Problems
«Relativistic Nuclear Physics and
Quantum Chromodynamics»
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MOXHO BBIZICTUTH OCHOBHBIE TEMBI MEXKIyHa-
POIHOTO CeMHUHapa:
* KX]JI Ha GONBIINX paCCTOSHUSAX,
* (pu3HKa PENATHBUCTCKUX TSKENBIX HOHOB,
* CIIEKTPOCKOITUS aIpOHOB M MHOTOKBApPKOBBIE CO-
CTOSIHUS,
* CTPYKTYpHBIC (DyHKIIMU aIpOHOB U s1ep,
* MHOIOYaCTHYHAS JMHAMHKA,
* crnuHOBas (PH3WKa W TMOJAPU3AIMOHHBIE UCCIIENO-
BaHMSI,
* HM3YyYCHHE IK30THYCCKHUX SIep B PEIATHBHUCTCKUX
MyJKax,
* HCIIOJIB30BAaHUE PEIATHBUCTCKUX ITyIKOB IS TIPH-
KJIaJHBIX UCCICAOBAHNM,
* JIOCTIDKCHUS B OKCTIEPUMEHTAIIBHBIX HCCIIEIOBAHH-
SIX Ha YCKOPUTEIISX BBICOKUX HEPTHHA,
* YCKOpHTENbHBIE KOMIUICKCHI: HacTosmee u Oymy-
1iee.
Kpome corpymankoB OUSN B cemuHape npuHs-
JIM yyacTHe crieuanucTsl u3 boarapuu, benopyccuu,
I'epmanun, Upana, Wuauu, Monronuu, Ilonbuiu,
Poccun, Cnosakuu, CLIA, @panmun, ['pern, Erum-
ta, Yexnn, Y30ekucraHa, YKpauHbl W W3 OBIBIICH
IOrocnasun (CepOust u UepHOoTOpHS).

CONFERENCES. MEETINGS

C 29 utons mo 2 wrons B Jlaboparopun nHPOPMAITMOHHBIX
TEXHOJIOTHH TMPOXOAMIA MEXIyHaponHas KoHdepeHuus «Pac-
npedenennvie sviuucienusn u Grid-mexnonozuu 6 Hayke u oopa-
306anuuy. J10 ObIIa TIepBas KoHpepeHIws B Poccnn, mocBAIeH-
Hast 0OCY’KIEHHIO BOIIPOCOB, CBSI3aHHBIX C HCIIOJIb30BAaHUEM CO-
BpeMeHHBIX Grid-TeXHOIOTHII M pachpeneNICHHBIX BBIYHACICHUI
BO Bcex c(epax IesTeNpHOCTH.

B nactosmee Bpemst Grid cTaHOBUTCS TOMUHUPYIOIIEH KOH-
LENIUeNd pacpe/ieleHHbIX BBIYUCICHHH. JTa TEXHOJOIUs pac-
CMaTpPUBAETCS MHPOBBIM COOOIIECTBOM Kak Hambojee Mmepcrek-
THUBHAs CTPaTerus NIOOATIBHBIX BBIYMCICHHH, HCIIOIb3YIOIIAs
reorpaMUeCcKy pacrpeesIeHHbIE PECYPChl U MPEAyCMaTPHBAIO-
masi IPUMEHEHNE OTKPBITBIX CTaHJIAPTOB, OOBbEANHEHNE Pa3HO-
POZIHBIX CHCTEM, COBMECTHOE HCIIOIb30BAHNE JAHHBIX U JMHAMH-
YECKOE BBIAEICHIE BBIYUCINTEIbHBIX MOIIHOCTEH.

Ha oTkpbITny KOH(pEpeHMN peaceaaTenb OPrKOMUTETa BU-
ne-nupekrop OMSAN mpodeccop A. H. CucaksaH TomdepKHYIT
BaYXKHOCTH CO3JaHMS BEIYMCIMTEILHON ceTH Ha ocHOBe Grid-Tex-
HoJormit: «Pu3uKM, 0cOOCHHO (HU3MKH, paboTaroIue B 001acTH
MHKPOMHpA, HaBEPHOE, OKaXKYTCsI IEPBBIMHU ITIOJIb30BATEISAMHU U
MHULMATOPaMU cO3JaHusl Takod ceTu. Tak ke Kak COBPEMEHHbIN
WHTepHeT sABIseTCs B KAKOH-TO Mepe IeTuIeM (PU3UKH BBICOKHX
sHeprui, Tak u Grid-TexHomoruu 4epe3 GPHU3NKy BBICOKHX YHEp-
Ml HAauMHAIOT CBOE INPOHMKHOBEHHE BO BCE O0IACTH HAYKH,

* Multiparticle dynamics

* Polarization phenomena and spin physics

* Studies of exotic nuclei in relativistic beams

» Applied use of relativistic beams

 Progress in experimental studies at the high-energy
accelerators

* Accelerator facilities: status and perspectives.

The scientists from such countries as Bulgaria,
Belarus, Germany, Iran, India, Mongolia, Poland,
Russia, Slovakia, the USA, France, Greece, Egypt,
the Czech Republic, Uzbekistan, Ukraine and former
Yugoslavia (Serbia and Montenegro) took part in the
conference.

___________________________________Jj

From 29 June to 2 July, an international conference «Distrib-
uted Computing and Grid Technologies in Science and Educa-
tion» was held at the Laboratory of Information Technologies.
The conference was the first one dedicated to the issues of the im-
plementation of advanced Grid technologies and distributed com-
puting in all fields of human activities.

The Grid is getting a dominating concept of distributed com-
puting. The Grid technologies are considered worldwide as the
most promising strategy of global computations that uses geo-
graphically distributed resources and provides use of open stan-
dards, integration of heterogeneous systems, joint use of data and
dynamic allocation of computing resources.

In the opening address JINR Vice-Director A. N. Sissakian
took note of the importance of creating a computing network
based on Grid technologies, «The physicists, especially those in-
volved in microcosm research, are likely to become first users and
pioneers of such a network. Just as the present-day Internet was to
some extent a brainchild of high energy physics, the Grid begins
penetrating through high energy physics into all areas of science
and education and, finally, into the civilized process of the 21st
century.» D. L. Penyaz, a representative of Hewlett Packard, one
of the world’s largest computer companies and a long-standing
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00pa3oBaHMs W, B KOHEYHOM HMTOTE, B TOT IMBHJIN3AINOH-
HbII npouecc, kotopblil npoucxoaut B XXI Bekey. [pen-
crasurens HP (Hewlett Packard), ogHO# n3 kpymHEHIIIX
KOMIIBIOTEPHBIX KOMITAaHHH MHpa, MHOTOJIETHETO MapTHEpa
OUAU u ciorcopa xordepernnnn, J. JI. [Tenssp pacckazan
0 cTpareruy KommaHu, cBsizanHoW ¢ Grid: «Kommanus
CUMTACT, YTO B TCUCHHE Ommxalmmx IByX-msaTw et Grid-
BBIYHCIICHUSI OyAyT OKa3bIBATH OTPOMHOE BIMSIHIE HA MHITY-
crpuro. Eciin BcmoMuuTS OypHBIi ckadok pa3sutust MuaTep-
HETa, TO MOXHO MPEIIoNIoKNTh, uTo Grid amst pecypcos
C/IeNaeT To e, uTo MHTepHeT caenan 1uist nHGOpMaInumy.
B xondepennnn yuactBoBano Oomee 200 dermoBek.
Bbuo 3aciymano 79 10kI1a10B, KACAIOMIUXCS Kak BOIIPOCOB
opranmsarn  Grid-uH(MpacTpyKTYp, Tak W pa3pabOTKH
CpencTB /Uil (PyHKIMOHUPOBAHMS TaKMX CHUCTEM, a TAKXKE
BOIMPOCOB PEIICHMS NMPHUKIATHBIX 3a]a4 Ha CO31aBaCMBIX
cTpykrypax. Bo BerynurensHoM gokiane B. A. Unbuna
(HUW simeproit ¢pusuxu um. 1. B. Cxobensipiaa MI'Y) u
B. B. KopenskoBa (JIMT OWSAM) ocHOBHOE BHHMAaHHE
OBUTO YIETICHO YK€ CYIICCTBYIOUIIMM IIPOEKTaM POCCHH-
CKUX HaydHBIX meHTpoB u OUSMN mo co3manmro mHGpa-
CTPYKTYPBI, KOTOpasi MoTiIa ObI 00CITy’)KNBaTh KOHKPETHBIC
MIpUKJIaHbIe 3a1aun. Tak, Omaromapsi y9acTHIO B MPOEKTE
EDG — European DataGrid — poccuiickue HEHTPH H

OUAN nomyuninu ombIT paboThl ¢ HOBEUIIIMM MTPOTPAMM-
HBEIM obecrieueHreM Grid, POCCHICKMI CErMEHT ObLI
BKITIOYCH B eBporerckyro nHppacTpykTypy. C 2003 . poc-
cuiickue neHTpsl 1 OMAN npuHUMaOT ydyacTue B IPOEKTE
LCG — LHC Computing Grid — co3maHum m100anbHOM
MHPPACTPYKTYPBl PETHOHAIBHBIX IIEHTPOB AJIs1 00paboTKH,
XpaHEHMs ¥ aHalIu3a JaHHBIX SKkcnepuMenToB Ha LHC. Ho-
BoIif mpoekT EGEE — Enabling Grids for E-science in Eu-
rope, KOTOpPBIH CTapTOBAJ B AIIPEJIe ITOTO Tof[a, 00bETUHSET
70 uncTuTyTOB M3 28 cTpaH mupa. Ero nenp — coznanue
nHppacTpykTypbl Grid, moctymHoi#t 24 daca B cyTku. B
pamkax mpoekta EGEE HakanyHe KoH(epeHINMH [is
YYacTHHKOB ObUTH BIiepBbIe B Poccum mpoBeneHsl omHO-
JTHEBHBIC 00yJalOIne KypCHl.

Bompocawm coznanust Grid-cTpyKTyp B CTpaHax-y4acT-
Humax OUSIN Opimm mocBsAMIEHBI TOKManasl A. [puropsiHa
(Apmenns), A. Jupnuepa (Crnosakwust), M. Jlokaitunka (Ye-
xus). bonbiioe BHIMaHNe MpUBIEKIIH JOKIaa6! 0 Grid-1ieH-
tpax Iepmanum, cnemanueie M. Kyrme (Kapricpys) wu
B. Jluagenmrpytom ([eiimensbepr). bompmoit mHTEpec
YYaCTHHKOB KOH(epeHIUH BbI3BaIM Aokiansl T. Comomo-
Hupeca (BemmkoOpuranus) u A. Xyukosa (Poccust), xoto-
pBle Kacanuch Bonpocos npumenenns: Grid-texHomnoruii B
mpoekrax HelthGrid 1 MammoGrid B mupe u B Poccum.

JINR partner, spoke about the strategy of the company con-
nected to Grid developments, «We believe that within the
nearest two-five years the Grid computing will have an even
greater impact on industry. If we take a look at the rapid
growth of the Internet, we can suppose that Grid will do the
same for resources as the Internet has done for informa-
tion.»

More than 200 scientists attended the conference. The
participants heard 79 reports dedicated to the implementa-
tion of Grid infrastructures and development of tools for
functioning of such systems, as well as to the issues of solv-
ing applied tasks with the help of the created structures. The
introductory report delivered by V. A. Ilyin (SRINP, MSU)
and V. V. Korenkov (LIT, JINR) focussed basic attention on
the available projects of Russian research centres and JINR
aimed at creating an infrastructure that could serve specific
applied tasks. For example, due to the participation in the
EDG (European DataGrid) project the Russian centres and
JINR have gained experience of work with the newest Grid
software, and the Russian segment has been included in the
European infrastructure. Since 2003, the Russian research
centres and JINR have been participating in the LCG (LHC

________________________________}Ky

Computing Grid) project devoted to the creation of a global
infrastructure of regional centres for processing, storage and
analysis of data from LHC experiments. The new project —
EGEE (Enabling Grids for E-science in Europe) that started
in April 2004, joins 70 institutes from 28 countries world-
wide. Its purpose is to develop a Grid infrastructure accessi-
ble 24 hours a day. Before the conference, for the first time
in Russia, one-day training courses were organized for the
conference participants in the framework of the EGEE pro-
Ject.

The issues of creating Grid structures in the JINR
Member States were discussed in the reports delivered by
A. Grigoryan (Armenia), A. Dirner (Slovakia), A. Loka-
jicek (Czechia). Particular attention was attracted by the re-
ports on Grid centres in Germany presented by M. Kunze
(Karlsruhe) and V. Lindenstruth (Heidelberg).

The contributions of T. Solomonides (Great Britain)
and A. Zhuchkov (Russia) devoted to the application of the
Grid technologies in the projects HealthGrid and Mammo-
Grid in Russia generated great interest of the conference at-
tendees.
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[pumenernto Grid-TeXHOIOTHIA AT CO3TaHUS CUCTEM
00paboTku aHHBIX dkcriepuMerToB Ha LHC u CBsI3aHHBIX €
stiM Grid-cucTem OBUTH MOCBSIICHBI ToKIaas! FO. CMup-
HoBa (OMSIU, CLIA), O. Cmuprosoit (JIAIT OUAN, lse-
must), B.JlutBura (CHIA), FO. Xapnosa (IIpoTBuHO),
C. lImatosa (OUAN).

YyactHUKaM KOH(pEpEHINH OBUTH MPEICTaBICHBI H0-
KIIQJBI O COCTOSIHUM M TICPCTICKTHBAX pa3BUTHs LleHTpais-
HOTO  WH()OPMAIIMOHHO-BEIYUCIUTEIFHOTO  KOMIUIEKCa
OUAU (B. B. Munp, OUSN), o mpoekte «Ayona—Grid»
(FO. A. KproxoB), 00 UCCIeTOBaHUAX TEXHOIOTHH pacrpe-
JICIIEHHOH 00pabOoTKM JaHHBIX HAa THTAOUTHOM CETEBOM I10-
murone MockoBckoro yHuBepcutera (B B. BoeBomus,
MI'Y), 00 sxcriepumenTansHOM Grid-cermeHTe Ha 0ase
CCKII CO PAH (C. B. bpenuxun, CCKL[ CO PAH), o co-
3maHun poccuiickoro cermeHta Grid B oOmacTu KBaHTO-
Bo-xuMmUecKuX pacderoB (B. M. Bomoxos, UIIX®D PAH),
00 0COOCHHOCTSIX CHCTEMHON WMHTETpAIlH KPYIHBIX pac-
MIPEJeNICHHBIX CYTEePKOMITBIOTEPHBIX TeHTpoB (A. B. bo-
rnanos, UBBub/l).

Bornbmoe gucmo cooOmmeHnit, mpeacTaBIeHHBIX YIacT-
HuKamMu w3 MHcTHTyTa TpuKiIagHOW MaTemaTtuku (Mo-
ckBa), Poccuiickoro yauBepcurera apyx0sr Hapomos (Mo-
ckBa), MacTuTyTa npobnem uHpopmartuku (Mocksa), 1H-

cTUTyTa opranmdeckoil xumuu (Mocksa), Cankr-Ilerep-
OyprcKoro TOCYIapCTBEHHOTO yHUBEpPCHTETa, Boponex-
CKOTO yHHBepcHTeTa, HIKeTropocKoro rocyapcTBEHHOTO
yHuBepcuTeTa, CaMapcKoro TrocylaapCTBEHHOTO a’pOKOC-
muueckoro ynusepcurera, HUMAD MI'Y, UOBDO, IT1UAD
PAH, HUBII MI'Y, JIUT OUSIU, Obu10 MOCBSIIEHO KOH-
KPETHBIM BOIIPOCaM pa3paboTKH MPOTPAMMHOTO odecreye-
nust B Grid-cucremax, aHaIu3y paboThl TAKUX CHCTEM, ITPH-
MEHEHHIO B PA3JIMIHBIX NCCIIEJOBAHUSX.

[To obmemMy MHEHHIO y4acTHUKOB, KOH(EPEHIHS SBHU-
J1ach 3HAKOBBIM COOBITHEM JUIS BCEX, KTO 3aMHTEPECOBAH B
pacIIMpeHNH CBOMX BBIYMCINTEIBHBIX MOIIIHOCTEH ¥ TOTOB
MIPEACTaBUThL CBOHM PECYPCHI AJIs OOIIMX 3a/1a4, U ee HeoOXo-
JIIMO CJIETIaTh CKETOMHOM. YenenrHoe nposeienne KoHde-
PEHIIMM CTAI0 BO3MOXKHBIM Onarosapsi (PMHAHCOBOHW IOA-
nepxke OUSU, Poccuiickoro ¢oHma ¢GpyHIaMEHTAIBHBIX
nccnenoBaHui 1 PoccHICKOTo IpeicTaBUTEIbCTBA (PUPMBI
«Hewlett Packard».

RY
o

B Jlabopatopuu Teopernueckoit gpusuku um. H. H. bo-
romo0oBa B paMKax Hay4HO-00pa30BaTEIbHOTO IPOEKTa
«/lyOHeHcKast MeXTyHapoHas IIKOJIa COBPEMEHHOW Teo-

The presentations of Yu. Smirnov (Grid2003++ and
Atlas Applications), O. Smirnova (NorduGrid’s Advanced
Resource Connector), V. Litvin (Long-term Massive Pro-
duction Runs on Alliance Resources), Yu. Kharlov (Experi-
ence in Data Challenge Runs of the ALICE Experiment in
the Distributed Environment of Russian Computer Centres)
and S. Shmatov (RDMS CMS Computing Model) were
dedicated to application of the Grid technologies for cre-
ation of experimental data processing systems on LHC and
related Grid systems.

The conference participants heard reports on the status
and perspectives of the JINR Central Information Comput-
ing Complex (V. V. Mitsyn, JINR), the Dubna—Grid project
(Yu. A. Kryukov), research in the technologies of distrib-
uted data processing on the Gigabit network testbed of
Moscow State University (V. V. Voyevodin, MSU), experi-
mental Grid segment on the basis of SSCC of the Siberian
Branch of RAS (S.V. Bredikhin, SSCC, Siberian Branch of
RAS), creation of a Russian Grid segment in the field of
quantum chemical calculations (V. M. Volokhov, RAS), pe-
culiar features of system integration of large distributed su-

percomputer centres (A. V. Bogdanov, IHPCIS, St. Peters-
burg).

A lot of reports delivered by the conference attendees
from the Institute of Applied Mathematics (Moscow),
Russian University of Peoples’ Friendship (Moscow), Insti-
tute of Problems of Informatics (Moscow), Institute of Or-
ganic Chemistry (Moscow), St. Petersburg State University,
Voronezh University, Nizhnii Novgorod State University,
SRINP MSU, IHEP, St. Petersburg Institute for Nuclear
Physics of RAS, SRCC MSU, LIT JINR, were devoted to
specific problems arising in Grid-systems software devel-
opment, analysis of operation of such systems, application
in various research fields.

In the general opinion of the participants, the confer-
ence was a key event for those concerned in expansion of
their computing resources and ready to offer these resources
for solving common tasks, and such meetings should be or-
ganized annually. The successful work of the conference
also became possible due to the financial support provided
by JINR, the Russian Foundation for Basic Research and the
Russian Agency of the Hewlett Packard company.
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petmueckoit pusukm» ¢ 20 mo 29 urons mpoBeacHA IepBast
Ilkona no usopannvim eonpocam meopuu saopa. OHa
Obl1a MOCBSIIIIEHA 00CYKICHHUIO PE3YIBTaTOB HOBEHIIINX HC-
CJICIOBAHUH SICPHON CTPYKTYPHI U SIIEPHBIX PEaKIHii, TEO-
PETHYECKUX METOIOB, a TAKKE UX MPUMEHEHHUIO B acTpodu-
3WYECKUX 3a/1a4ax U JJIsl OMUCAHUS ME30CKOIINIECKUX CH-
cTeM. B kauecTBe JISKTOPOB OBIIIM MPHUITIANICHB! H3BECTHBIC
yuenble u3 OMAU, Poccun, Yrpaunsl, Yexun u I'epmanun.
CocraB ciymareneil Obl1 MHTEPHAIMOHAIBHBIM: B padoTe
IIKOJIBI MPUHSUN ydacThe 60 CTYJICHTOB M acIMpPaHTOB M3
OUsIN, benopyccun, bonrapuu, I'epmanuu, Kazaxcrana,
Poccun, Pymbiauu, [onemm, CnoBakuu, Ykpaunsl U Ye-
xun. OOCy)XJamich Takne BOIIPOCH, KaK COBPEMEHHBIE Me-
TOZIBI OTIMCAHUS CTPYKTYPHI SiApa W SIACPHBIX PEaKLIUi Ha
rpaHuie cTaOWIBHOCTH, CBS3b ANCPHOM (DU3UKHU C acTpo-
(U3MUECKIMH 3a/1a4aMu, TBOMHOM Oera-pacma 1 mpooie-
Ma Macchl HEWTpWHO, ruIepbsapa. bombiioe BHHMaHne
OBUTO YIENCHO TaK)Ke MCCIIECJOBAaHMSAM CBOWCTB pPajMOaK-
THUBHBIX SIJIEp ¥ MEXaHU3MOB PEaKINi, ¢ TTOMOIIBIO KOTO-
PBIX OHH TOY4atoTCst. MeXXayHapoaHast [IKoJIa OTKPhIIach
nexkuued akagemuka lO. Il Oranecsina «CBepXTsbKeNble
SIIEMEHTHI».

Jlekunu Kol 3aMcaHbl Ha U(POBYIO BHACOKAMEpy
U JOCTYIHBI K IpocMoTpy Ha caiite JIT® B UnTepuet. Tam

K€ MOYKHO HaWTH MaTepHaibl IIKOJIbI, TPEJOCTaBICHHBIC
JIEKTOPAMH B SIICKTPOHHOM BHJIC.

Bo Bpems npeOriBanms B [lyOHE y CTyIEeHTOB ObLIa BO3-
MOXXKHOCTh O3HAaKOMHUTBCSI M C NPOTPAMMOIl IKCTIEpUMEH-
TanbHBIX uccienoBanuii B OUSN. I[Tomumo ekl Ol
OPTaHM30BaHBI SKCKYPCHHU B T€ SKCIIEPUMEHTAIIbHBIE J1a00-
paropun MHctutyTa, ¢ kotopsiMu JITO coTpygHuyaer mno
COBMECTHBIM ITpoekTaM. CIyIaTenn MIKOJIbl UMENH BO3-
MOXXHOCTh pabOTaTh B KOMITBIOTEPHBIX Kiaccax YueOHO-
HayyHoro nenrpa OMSN. MHorue y4acTHUKHM BbIpa3win
JKeJaHue npuexars B JlyOHy AJsi IpOROIDKEHHS HAyqHOMH
paboter B OUSIN.

[TpoBenenue MIKoIb! OBIIIO OB HEBO3MOXKHBIM 0€3 TT0/1-
nepxku OWMSN, JlaGoparopum TeopeTHdecko (Gu3uku
mM. H. H. Boromo6oBa, YueOHo-HayuHOTO IIeHTpa, PODU,
mporpamm  «boromo6os—Mupenpny, «lelizendoepr—/lan-
nay», «bnoxuanes—Botpy6ay.

7
0‘0

2-13 aBrycra B Jlaboparopuu TeopeTHuecKoi (HU3UKH
uM. H. H. Boroiro0oBa nmpoxoauiia MexXIyHapOIHAs [ITKO-
Jla-CeMHUHAp «AKmyanpvHble npodnemovt acmpouzuku u
Kocmonozuuy. Ee ciaymarensmu Obuti 0koiio 60 MOJIOIBIX

K2
*

On 20-29 July the first School on Selected Topics in
Nuclear Theory, organized in the framework of the re-
search-educational project «Dubna International Advanced
School of Theoretical Physics», was held at the Bogoliubov
Laboratory of Theoretical Physics. It was devoted to the dis-
cussion of the results of the recent research into nuclear
structure and nuclear reactions, theoretical methods as well
as their application to astrophysical problems and descrip-
tion of mesoscopic systems. Prominent scientists from
JINR, Russia, Ukraine, Czechia, and Germany were invited
as lecturers. The composition of the school was internation-
al: 60 students and postgraduates from JINR, Belarus, Ger-
many, Kazakhstan, Poland, Russia, Romania, Slovakia,
Ukraine, and Czechia attended the school.

The main topics discussed were present-day methods
of describing nuclear structure and nuclear reactions at the
border of stability, astrophysical aspects of nuclear struc-
ture, double beta decay, neutrino mass problem, and hyper-
nuclei. Much attention was paid to the studies of properties
of radioactive beams and reaction mechanisms to obtain

them. This school was opened by a lecture «Superheavy El-
ements» by Yu.Ts. Oganessian.

The lectures of the school were recorded on video and
are available in the MPEG4 format at the BLTP Web site.
The electronic versions of the materials provided by the lec-
turers are also available there.

While in Dubna, the students had an opportunity to be-
come acquainted with the programme of experimental re-
search at JINR. The participants of the school were shown
round the JINR experimental laboratories. They also had an
opportunity to work in the computer classes of the JINR
University Centre. Many students expressed their wish to
continue their research work at JINR.

The school was supported by JINR, BLTP, University
Centre, RFBR, and the Bogoliubov—Infeld, Heisenberg—
Landau and Blokhintsev—Votruba Programmes.

o,
£ X4

On 2—13 August the Bogoliubov Laboratory of Theo-
retical Physics hosted an international school-seminar «Hot
Points in Astrophysics and Cosmology». It was attended by
about 60 young scientists and postgraduates from Armenia,
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YYEHBIX U aCTIUPAHTOB U3 HAYYHBIX IEHTPOB U YHUBEPCUTE-
ToB Apmenuu, benopyccun, bonrapum, I'epmanunm, Hra-
sy, Ilonbmm, Poccun, Xoparuu, SAnonuu. Llkona mo
9TOH Temaruke BepBble npoxomamwita B OMAN B 2000 . B
9TOM TOJly OHa MPOBOAWIACH B pamKkax mpoekra DIAS-TH
mpu momuepxkke OoOmectBa [empmrombria ([epmanus),
PO®U n mporpamm «leitzendepr—Jlanmay» n «borosmio-
6oB—HDeTbI.

Actpodusnka — 3T0 OypHO pa3BUBAIOIIEECS CETOTHS
HarpasjeHue (U3NKH, 1 HanOoJIee BIICUYATIIAIONINE OTKPHI-
THS JIeNaroTesi MMeHHO TaM. C pyroit cTopoHbI, acTpodu-
3MKa U KOCMOJIOTHSI TECHO CBSI3aHBI C IPYTHMH PasaeaaMu
(U3MKN — (QU3UKON YacTHI, SIACPHON (PU3NKOH, aTOMHOM
¢u3uKoil u Gpu3HKoN maa3Mel. [losToMy Ha HIKOIy crienu-
JIbHO OBIIIM TIPUIIIAIICHBI MOJIOZIBIE JTIO/IN, CHIEIHATU3HPY-
IOIINECs B IPyTUX 007acTsIX (GU3UKH, YTOOBI TO3HAKOMUTH
nX ¢ HanboJjee MHTEPECHBIMHU 1 OBICTPO PA3BUBAIOIINMUCS

HanpasJICHUSIMU B acTpoH3UKe U KocMmosoruu. Jlekropa-
MH IIKOJIBI OBIIM ydYeHblE W3 BEAYIIMX B 3TOH 0OmacTu
LEHTpoB U yHuBepcutetoB Poccun, I'epmannu, Wramum,
Homemm, CHIA, Kopen, SAnorumn.

R/
0.0

C 8 1o 11 centsi0pst B JJoMe MexTyHAPOIHBIX COBEIIA-
nuiik OUSUM mpouwto 1-e MexayHapoaHOe CcOBeIlllaHue
«Monekynapuoe modenupoganue ¢ HAYKax o eeuiecnige u
ouonozuuy. Ilo cyT 3T0 OHO U3 NEPBBIX Y3KOHAMPABIECH-
HBIX COBelaHuii B Poccuu, MOCBSIIIEHHBIX KOMITBIOTEPHO-
MY MOJICKYJISIPHO-TMHAMHYECKOMY MOJICIIMPOBAHHUIO B (u-
3MKO-XUMHYECKUX U OMopu3nYecKux 3a1a4ax. B Hem mpu-
HSUIM y4acTHe CHENHAUCTBl 10 Pa3lInuHbBIM 00J1acTsIM
3HAaHUH — KOMITBIOTEPHOMY MOJICITUPOBAHMIO, Onodu3nKe
1 pu3nUecKoit XuMun, GU3MKE HAHOCTPYKTYP U T. 1., U3 Be-

JlaGoparopus Teoperndeckoit pusuku um. H. H. boromo6oga.

[IIkona a7 MOJIOABIX YYCHBIX M aCIIUPAHTOB « AKTyaJIbHBIE TIPOOIEMBI ACTPODHU3UKH M KOCMOJIOTHHY

Bogoliubov Laboratory of Theoretical Physics.

School for young scientists and postgraduates «Hot Points in Astrophysics and Cosmology»

Belarus, Bulgaria, Germany, Italy, Poland, Russia, Croatia,
and Japan. The first school on this subject was held at JINR
in 2000. This year it was organized in the framework of the
DIAS-TH project with the support of the Helmholtz Associ-
ation (Germany), RFBR, and the Heisenberg—Landau and
Bogoliubov—Infeld Programmes.

Astrophysics is a rapidly developing trend of physics
and most dramatic discoveries are made there. On the other
hand, astrophysics and cosmology are interrelated with oth-
er divisions of physics — particle physics, nuclear physics,
atomic physics, and plasma physics. Therefore, young sci-
entists who specialize in other fields of physics were invited
to the school to be introduced to the most interesting and
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Iylux HayuHblX HeHTpoB fAnonuu, CILA, EBpomnsl, poc-
CHUICKHUX aKaJIeMHYECKUX WHCTUTYTOB W YHHBEPCHTETOB,
OUSIN. loknanpl, NpeCTaBICHHbIE HA COBEIIAHNH, OXBa-
TBHIBAJIM IIMPOKYIO TeMaTuKy: monenupoBanue JJTHK u 6er-
KOB, HAaHOKJIACTEPHI, MEMOpaHbI, KBAaHTOBas OHWO(U3MKA,
MOJICKYJIIPHOE MOJICIHPOBAHUE (HU3UICCKUX M XHMHYe-
CKUX CHCTEM, MapajuielbHBIC BBIYHCICHUS B OMOMOJCKY-
JSpHOM MopenupoBaHuu. HecMoTpst Ha Gonbpioe pasHO-
o0pasue M IIMPOKHA CIEKTP MPOOIIeM, COBEIIAHNE UMEI0
YEeTKYIO TPAHUITy — BCE 00CYKTaeMbIe BOIIPOCH OBLIH Tie-
PEHECCHBI B TNIOCKOCTh MOJICKYJISIPHOTO MOJICITHPOBAHIS H
BBICOKOITPON3BOUTEIHHBIX KOMITBIOTEPHBIX BBIYHCICHU.

Pouectepckas kondepenuus B [lekune

B reuenue nenenu, 1622 aBrycra, B [lekune npoBoau-
nack 32-1 MexayHapomaHas KOHPEpeHIHs 10 (GU3UKE BEI-
cokux sHepruit «ICHEP’04» u3 cepun Tak HazbiBaeMbIX Po-
YeCTEePCKUX KOH(PEPEHIINH, ITepBast U3 KOTOPBIX COCTOSIACH
B aMmepuKaHcKoM ropoje Pouectep B 1950 n

Bhawane HeckonbKo nudp, JAOMMX MPEICTABICHIE O
Macmrabe atoro opyma. B xoH(pepeHIMN pUHIN y4a-
ctue okoio 800 ¢hu3nKoB, U3 KOTOPHIX mouTH 600 yIeHBIX

TIpuexany u3 Ipyrux crpad. Hanbonbimas nexeranus 6puia
npeactasiena crpanamu Asun (42 %), 4To BIIOJNHE ecTe-
CTBEHHO ITOTOMY, 4TO KoH(pepeHIms npoBoaniacsk B Kurae.
EBporneiicknii KOHTHHEHT AEIETHPOBal CBOMX YUCHBIX, KO-
TOpBIC COCTABIISUIM 3aMETHYIO OO CPEIH YYaCTHHKOB
(34 %), n 3aMbIKaIK OCHOBHYIO TPYHITy (PM3UKH-/ICIICTaThI
CIIA (23 %).

[To ycranoBuBIIEiics yxe Tpaauuuy, popmar KoHpe-
pernuu «ICHEP’04» conep:kan mecTs pabouux aHEH, u3
KOTOPBIX MEPBBIC TPU OBUIM HATOIHEHBI OPUTHHAIBHBIMU
JIOKJIQJIaMU M0 TapaIeIbHBIM CECCHSIM, a OCTaJIbHBIC TPU
JIHS OBUTH MTOCBSIIIICHBI TUIEHApHBIM 3aceqanusaM. Ha TpunHa-
JIATH TapauIeTbHBIX CecCHsiX ObLIO MpencTaBiIeHo Oonee
300 nokianoB 1o Gpu3nKe HEWTPUHO, KBAPKOBOW MaTepUH U
CTOJIKHOBEHHUSIM TSKEJIBIX HOHOB, aCTPO(PH3UKE H KOCMOJIO-
THH, JJICKTPOCIa0bIiM B3aumopencTeusiM, KX/ B skecTKUX U
MSTKUX Tpoleccax, npoodnemam CP-HapymeHus u peKum
pacragaM Me30HOB, aAPOHHON CIIEKTPOCKOIHMHU U 9K30THYE-
CKUM COCTOSIHUAM, IIpoOieMaM CTaHJapTHON MOJENH U ee
pacuIupeHusiM, TEOPUH CTPYH U T. 1. B 27 mnenapHsIX 10-
KJ1a1aX ObUTH JaHbl 0030PHI M0 COBPEMEHHBIM MPOOIeMaM
(U3UKKM U TEOPUH DIIEMEHTAPHBIX YaCTHI], HOBBIM Harpa-
BJICHUSAM B TEOPHM KBAHTOBBIX IOJICH, TOCIEAHUM PE3yib-

rapidly developing trends in astrophysics and cosmology.
Scientists from centres and universities of Russia, Germany,
Italy, Poland, the USA, Korea, and Japan — leaders in this
field — were invited as lecturers.

The 1st international workshop «Molecular Simula-
tion Studies in Material and Biological Sciences», orga-
nized by the Division of Radiation and Radiobiological Re-
search of JINR, was held from 8 to 11 September at the In-
ternational Conference Hall. Actually, the workshop was
among the first held in Russia to centre on the computer
molecular dynamics simulations of the biological and
chemical physics problems. The workshop was attended by
leading research experts working in various branches of sci-
ence — computer molecular simulations, biophysics and
chemical physics, nanotechnology, etc., from Japan, the
USA and European countries, Russian research institutes
and universities, JINR. The research topics covered at the
workshop included molecular dynamics simulations of
DNA and proteins, nanoclusters, membranes and lipids,

_________________________________________}JKi

quantum biophysics, parallel computing for biomolecular
simulations.

The Rochester Conference in Beijing

The 32nd International Conference on High Energy
Physics (ICHEP’04) was held on 16-22 August in Beijing,
China. These conferences are called Rochester conferences
as the first of them was held in 1950 in Rochester, the USA.

A few figures illustrate the large-scale character of the
event. About 800 physicists took part in the conference,
among them 600 were from foreign countries. The largest
delegation was from Asian states (42%) and it was quite nat-
ural as the conference was held in China. Europe was repre-
sented by 34% of participants. Physicists from the USA con-
stituted 23% of the total number of the delegates.

Traditionally, the ICHEP’04 conference had a six-day
agenda. The first three days included original reports at par-
allel sessions, plenary meetings were held on the other three
days. At 13 parallel sessions more than 300 reports were
presented on neutrino physics, quark matter and heavy-ion
collisions, astrophysics and cosmology, electroweak inter-
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Taram, TOJly4eHHBIM B YCKOPHUTEJIBHBIX JJa00OPAaTOpUsIX U B
HEYCKOPHUTEIBHBIX SKCIIEPUMEHTAX.

Heneranust yuensix OUMSU Bo miaBe ¢ IupekTopom
akajgemukoMm B. I'. KagpimeBcknm mpencraBuia cBOHW J0-
KJ1aJbl HA Pa3IMYHbIX MapaieabHbIX ceccnsix. [Ipodeccop
A. H. CucaxsH BBICTYIIIII C TOKJIAZIOM O TIPoOJIieMax TepMa-
JM30BaHHOTO COCTOSTHHS B COYJApPEHUSIX, TPOUCXOISIITNX
TIpY BBICOKMX dHeprusx. [lociennum pesyasraram dKcIie-
pumenToB NA-48/2 mo pacmamam 3apsHKeHHBIX K-ME30HOB,
a Take NA-48 u NA-48/1 mo pacmamaM HEHTpaTbHBIX
K-Me30HOB OBITM  TIOCBAIICHBI JOKJIAAsl mpodeccopa
B. 1. Kexkemuaze u JI. JIutoBa coorBeTcTBeHHO. B mokia-
nax npodeccopa M. A. CaBrHa npecTaBIEHbI MOCICIHNE
PE3yIBTATHI 110 MOISIPU30BAHHBIM KBAPKOBBIM U ITTFOOHHBIM
pacnpenenenusm B skcnepumente COMPASS. Hccnenosa-
HUIO 003e-3MHIITEHHOBCKIX MHOTOYACTUYHBIX KOPPEISIHi
u (paze nexonpaitamenTa 6611 mocBsmeH qokian . A. Kos-
J70Ba, a B Jokiane M. Kanmmuna ObUTH OTpaXKeHB! pPesyilb-
TaThI [T0 MHKITIO3UBHOM Mudpakiwn B axcriepumenTe HERA.

Ceccuto miueHapHbix aoknano Ha «ICHEP’04» or-
kpeu1 mpodeccop U. Cakam (SmoHMs), KOTOPHIA Hai TO-
IpoOHBI aHamu3 (U3NKKA B-ME30HOB M HMX pacmagoB. B
YaCTHOCTH, OOJIBIIOE BHUMAHHUE OBUIO YAECNCHO Hapyllle-

[lexunn (Kurait), 16-22 aBrycra.
Otkpeitue 32-if MexmyHapoaHoit
(Pouectepckoit) KOH(pEpEHINH 10

(hu3uKe BEICOKMX SHEPTUit

Beijing (China), 16-22 August.
Opening of the 32nd International
(Rochester) Conference on High
Energy Physics

actions, QCD in hard and soft processes, problems of CP vi-
olation and meson rare decays, hadron spectroscopy and ex-
otic states, problems of the Standard Model and its exten-
sion, string theory, etc. Twenty-seven plenary reports
reviewed modern problems in physics and elementary parti-
cle theory, new trends in quantum field theory, latest results
obtained in accelerator laboratories and nonaccelerator ex-
periments.

The delegation from JINR was headed by JINR Direc-
tor Academician V. Kadyshevsky. JINR scientists made re-
ports at different parallel sessions. Professor A. Sissakian

Huto CP-cummeTpum B agpOHHBIX pacnajiax B-Me30HOB.
BosMoxnBIM TiposiBieHIEM () (HeKTOB HOBOW (pH3HUKH (HO-
BBIX BUPTYaJIbHBIX MTPOMEXKYTOYHBIX YACTHI[) MOKET OBITh
0OBSICHEHO 3HAYNTEIBHOE OTKIIOHEHUE BETMIMHBI aCHMMe-
TPHUHU B 3THX pacliajiax Mo CPaBHEHHIO C M3BECTHBIMHU pe-
synsraTamu. M3BectHbIl Teopetnk A. Amm (DESY, I'epma-
HUSI) czienan 0030p COBPEMEHHOTO COCTOSIHUSI TEOPHH TH-
JKETBIX KBAapKOB, AaJ[POHOB, COCTOSIIIUX W3 TSDKEJBIX
apoMaroB, UX Pacla/ioB B paMKaxX CTaHJApTHOW MOJIETH H
3a ee mpejienaMu. AHaJIN3 COBPEMEHHOTO COCTOSIHUS U TTPO-
6nembl CP-napymennst B ¢pusuke B- u K~ -Me30HOB ObLI
npeactapicH B qoknagax M. Jlxopxu (Mramus), B. TTarepa
(Mramus) n 3. Jlurern (CLHA). ®usnka tak Ha3bIBa€MBIX
YapMOBaHHBIX KBapPKOB ObLiIa OPOOHO N3JIOKEHA B JIOKIIa-
ne 5. uneun (CHIA). C. Xammmoro (Snonust) caenan 00-
30p O Mporpecce, JOCTUTHYTOM B BBIUUCIICHUSX Ha pelleT-
kax 3a nociexanue 30 ner, HaunHas ¢ paborsl Buibcona
1974 r. AnpoHHas CHEKTPOCKONHUs, BKJIIOUasi IEHTAKBAPKU
C TOUKU 3PEHUSI COBPEMEHHBIX TEOPETUYECKHX MOJAEJEH,
Obl1a U3sIHO H3JIoKeHa B goknane . Kioza (Benmukoopu-
TaHMSA).

[Iporpeccy B anekTpocnadblX B3aMMOICHCTBUSAX C aK-
[IEHTOM Ha OrpaHWYEHHE BEPXHEH rpaHMIbl Macchl 0030Ha

T~

presented a report on problems of the thermalized state in
collisions at high energies. Latest results of the NA48/2 ex-
periments on decays of charged K mesons and NA48 and
NA48/1 studies of neutral K ~ -meson decays were reported
by Professor V. Kekelidze and L. Litov. Professor 1. Savin
made a report on recent results in polarized quark studies
and gluon distributions in the COMPASS experiment.
G. Kozlov, the author of these notes, spoke about the re-
search in Bose—Einstein multiparticle correlations and the
deconfinement phase. M. Kapishin reported on results in the
inclusive diffraction in the HERA experiment.
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Xwurrca (menee 260 I'3B) 6bu1 nocssmen goknan @. Tero-
oepra (IIEPH). [Tocnennue coObiTHsi, CB3aHHBIC C (DU3H-
KOH TOTI-KBapKOB M TOUCKOM XMITCOBCKMX O030HOB Ha TIBa-
TpoHe, 0L m3okeHbl B noknane M. Henucosa (CIHA).
Komma6opanuu CDF u DO (T3BaTpoH) ¢ ONTUMH3MOM OI1e-
HHUBAIOT TIOMCK HEYJIOBUMOTO Ioka 6o3oHa Xurrca. P. bap-
6uepu (Mranus) B cBOeM JOKIaE IPEACTaBHI YYaCTHUKAM
KOH(EPEHIIMH TOPU30HTHl HOBOW SK30THUECKOH (PH3MKH,
KOTOpasi, KaK 0)KHUAAETCs, CMOXKET JIaTh CBOE MPOSIBIICHUE B
BHJIC HOBBIX (CyMepCUMMETPHYHBIX) YACTUIl HA OymTyIImx
AJIPOHHBIX U MEKTPOH-TIO3UTPOHHBIX KoJutaraepax. O630p
1o (u3nKe U TEOPHH HEHTPHHO COJCPIKAJICS B JOKIAIAx
K. Makrpro (Bennkobpuranus) (ycKOpUTEIIbHbBIE SKCIIEPH-
MmenTsl), }O. Banra (Kuraii) (HeyckopuTenbHbIE dKCIIEpH-
menThl) ¥ [1. Jlanrakepa (CLIA). O030p HOBBIX METO/IOB
YCKOpEHHs M caMuX yckoputenei mpenctaun K. Mokos
(SImonwms).

3aMedaTeNbHbIN HCUEPNBIBAIONINI JOKIIA 10 UTOraM
32-ii Pouectepckoii koH(pepenuun caenan Jx. Dmimc
(IEPH), xoTOpBIii B KOHIIE CBOETO BHICTYIUICHHUS ITPHU3BAI
YYaCTHHKOB KOH()EPEHIINH BEPHYTHCSI B CBOU JIaDOpaTtopuu,
YTOOBI IIPOIOIKATH 3aHUMATHCS (PU3HKOM.

I A. Kosnos

BorosaoooBckast kondepeHuus

C 2 no 6 cents10ps B Mockse u [lyOHe mpoxo/uiia Me-
K ayHapoaHas koHpepeHius «[IpobaeMbl TeopeTHIecKkor u
MareMaTH4eckoll (DM3MKW», TOCBSIMICHHasT 95-IeTHI0 co
mHs poxxaenus Hukonast Hukonaesnya Boromo6osa. Ona
Obuta opranm3oBaHa OOBCIWHCHHBIM WHCTUTYTOM SIIIEp-
HbIX uccienoBanuii u Poccuiickoil akagemueil Hayk mpu
noiepkke POON u KOHECKO (PernonansHoro 6r0po mo
Hayke B EBpore).

Koudepenmus cobpana 6omee 120 ygactHUKOB U3 15
CTpaH MHpa, KaK NpeJCTaBUTENIeH CTapIIEro MOKOJCHHUS,
WU3BECTHBIX (PH3UKOB-TCOPCTHUKOB, SIBIISFOIIUXCS YYCHUKA-
MU U copaTHHKamu akajgemuka H. H. BoromoOoBa, Tak u
MOJIOZIBIX JIFOJIEH, €l TOJIbKO BCTYIHUBIIMX HA ITyTh TEOpe-
Tudeckoit pusuku. beuto mpencrarieHo 6onee 60 mokia-
JIOB, TEMaTHKa KOTOPBIX CBsI3aHA C COBPEMECHHBIMU MPOOIIC-
MaMH MATeMAaTHKH W HCJIWHCHHON MEXaHWKH, KBaHTOBOM
TEOPUU TOJSI U TEOPUU IJIEMEHTAPHBIX YACTHIL], CTAaTUCTU-
YeCKOHM (PU3UKHM U KHHETUKA — MMCHHO C TEMH O0IaCTsIMH
Hayk#, B kotopbie H. H. Boroiro6oB BHec onpenensiomuii
BKJIA]L.

Kondepenmust otkpsuiach 2 ceHT0pst B Maremaruye-
ckom uHctutyTe MM. B. A. Crexnoa PAH, B koropom

Professor Y. Sakai (Japan) opened the plenary session
at ICHEP’04 with a report on the detailed analysis of B-me-
son physics and B mesons’ decays. In particular, much at-
tention was paid to the CP-symmetry violation in hadron de-
cays of B mesons. Possible demonstration of the new
physics effects (new virtual intermediate particles) may ex-
plain a considerable deviation of the asymmetry value in
these decays in comparison to the known results. The fa-
mous theoretician A. Ali (DESY, Germany) made a review
of the modern status of the heavy quark theory, hadrons
which consist of heavy flavours, their decays in the frame-
work of the Standard Model and beyond it. M. Giorgi
(Italy), V. Patera (Italy) and Z. Ligeti (USA) analyzed mod-
ern aspects of CP violation in B- and K-meson physics.
Charmed quark physics was discussed in detail in the report
by I. Shipsey (USA). S. Hashimoto (Japan) made a review
on the progress in lattice calculations in the last 30 years
starting from the studies by Wilson in 1974. F. Close (Great
Britain) made an elegant report on hadron spectroscopy, in-
cluding pentaquarks in modern theoretical representations.

Progress in electroweak interactions with an accent to
the limit of the Higgs boson mass upper boundary (less than
260 GeV) was discussed in the report by F. Teubert

_______________________________________}JE

(CERN). D. Denisov (USA) dwelt on the latest events in top
quark physics and the search for Higgs bosons at the Teva-
tron. The CDF and DO collaborations optimistically esti-
mate the search for yet elusive Higgs boson. R. Barbieri
(Italy) presented in his report horizons of the new exotic
physics which, as is expected, will reveal itself in new (su-
persymmetric) particles at future hadron and electron—
positron colliders. Physics and theory of neutrino were re-
viewed in the reports by C. McGrew (Great Britain) (accel-
erator-based experiments), Y. Wang (China) (nonaccelera-
tor experiments) and P. Langacker (USA). K. Yokoya
(Japan) spoke on new accelerator methods and future accel-
erators.

An outstanding complete report on the results of the
32nd Rochester Conference was presented by J. Ellis
(CERN). In his concluding words he addressed the partici-
pants, advising them to continue their physics studies when
they return to their laboratories.

G. Kozlov
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H. H. boromro6os pabdoran ¢ 1948 mo 1992 r., co ciioB mpu-
BercTBUs OT pe3uaeHTa PAH akanemuxka 0. C. Ocunosa B
azipec KoH(epeHIN 1 ee ydacTHUKOB. C JIoKIaiaMu 0 Ma-
TEeMaTH4IeCKON (PM3UKE W HEIMHEWHON MEXaHUKE W POJIH B
pasButun >Tux Hayk H. H. Boroiro6oBa BeicTynmm akaje-
muku B. C. Bnagumupos u 0. A. Mutpononsckuii. Teo-
pUM KBaHTOBBIX CHCTEM Ha TOPE M 3aKOHAM COXPAHCHHUS
OBLI ITOCBAIIIEH COBMECTHBIN qOKIa akagemuka B. B. Kos-
noBa u J[. B. Tpemea. YTpeHHsis ceccusi 3aBEpLINIACh Bbl-
crymennem npodeccopa M. Jlerpusa (Benbrus), KOTopbIii
TIPEACTaBHUI 0030p CBOMX HMCCIICIOBAHUN MO TEOPHUH TOJIS-
pOHa M CBEPXIPOBOJMMOCTH. B 3TOT ke JIeHb y4aCTHHKH
KoH(pepeHun nocetmwm HoBozeBnibe Kita0uIe u Bo3Jo-
KWJIM BEHKH W LBETHI Ha Mormwity Hwukomas Huxonaesmua
Boromo6oBa.

3 cenTs0ps boromo6oBckast KoHPEPSHIINS TPOTOIIKH-
na pabory B [lyOHe, B JJabopatopuu TeopeTHuecKOi Qu3u-
ku OUSN, nocsameit ums H. H. Boromo6osa. Kondepen-
must B JlyOHE OTKpBUIACh BBICTYIUICHHUSIMH JHUPEKTOpa
OUMAN axamemmka B. I. KagpmmeBckoro, axaaeMuka
B. C. Biragumuposga, YJIeHa-KOPPECTIOHAEHTa PAH
H. H. boromro6osa (Mi1.), Butie-mupexropa OV npodec-
copa A.H. Cucaksaa, pextopa yHHBepcuTeTa «J[yOHa»
mpocgeccopa O. JI. Ky3nenosa u ap. O630pam 1mo o0mum u

m30paHHBIM TIpo0IIeMaM COBPEMEHHOM KBaHTOBOM TEOPHH
TTOJIST ¥ TEOPUH DIEMEHTAPHBIX YaCTHUI] OBLUTH ITOCBSIICHBI
nmokmanel akamemuka Jl. B. [upxosa (OUAN) «boromro-
OoBckasi peHopMmrpymma, 50 JeT ciycTs», 4ieHa-Koppe-
cnouaeata PAH JI. H. Jlumarosa (Cankrt-IleTepOypr)
«BFKL- 1 DGLAP-ypaBHenuss B N =4 cynepcumme-
Tpum», Tpodeccopa B.C. DPagmra (HoBocubupck)
«BFKL-nogxon B MoCIeAyOMMX TOpsIKaxy», mpodeccopa
. A. CnaBHoBa (MockBa) «KoHIlenus JToKanbHOH peab-
HOCTH B KBAHTOBOU TCOPUI.

Ha 3acenanmnm cexknuu «KBaHTOBast TEOpHS MO BEI-
ctymu pogeccopa @. Horepnenep (I'epmanus), C. Dii-
memeMad  (HoBocmbupek), I Cxapmerra  (Mramus),
I B. Ebumor (OUSIN), B. B. bemokypo (Mocksa),
. JI. bennet ([Janus), /. [Tonskos (JIusan), B. H. Poawo-
HOB (Mocksa), JI. B. Jlaniepamsunu (Mocksa), /1. U. Kaza-
xoB (OMSIN). B 3axitodueHune mepBoro IHsA KOH(GEPEHINH B
Hy6ne nmpodeccop I1. C. Mcaes Ha crierinaasHOM BEYEpHEM
3aceIaHny BBICTYIIUI C IOKJIAIOM, ITOATOTOBICHHBIM CO-
BMecTHO ¢ ipodeccopom 1. H. Boroiaro6oBsM, 0 KU3HH H
TBOpueckor aesrensHOocTH H. H. Boromo6oBa B myOHEH-
CKUH TIepHON )KU3HU.

Crnenyromuii 1eHb paboThl KOH(MEPEHIIH OBIT ITOCBSI-
mICH O0OCYKJICHUIO COBPEMEHHBIX TIPOOIIEM CTaTHCTHYC-

The Bogolyubov Conference

The international conference «Problems of Theoretical
and Mathematical Physics» dedicated to the 95th anniver-
sary of Nikolai Nikolaecvich Bogolyubov was held on
2—-6 September in Moscow and Dubna. The conference was
organized by JINR and the Russian Academy of Sciences
with the support of RFBR and UNESCO Office in Venice —
the Regional Bureau for Science in Europe.

The conference was attended by more than 120 partici-
pants from 15 countries. Among them were scientists of the
older generation — renown theoretical physicists, disciples
and colleagues of Academician N. N. Bogolyubov, as well
as young people who were at the start of their theoretical
physics career. More than 60 reports were presented at the
conference. Their topics were related to modern problems
of systematics and nonlinear mechanics, quantum field the-
ory and elementary particle theory, statistical physics and
kinetics — exactly those to which N. N. Bogolyubov made
a decisive contribution.

The conference opened on 2 September at the Steklov
Mathematical Institute of RAS, where from 1948 to 1992
N. N. Bogolyubov was its director, with the greeting ad-

dress of RAS President Yu. Osipov to the audience. Acad-
emicians V. Vladimirov and Yu. Mitropolsky made reports
on mathematical physics and nonlinear mechanics and the
role of N.N. Bogolyubov in the development of these
branches of science. The joint report of Academician V. Ko-
zlov and D. Treshchev was devoted to the theory of quan-
tum systems on the torus and conservation laws. The morn-
ing session at the Steklov Institute closed up with the pre-
sentation by Professor J. Devreese (Belgium), who made a
review of his research in the theory of polarons in supercon-
ductivity. On the same day the participants of the conference
visited the Novodevichy cemetery and put flowers to the
tomb of Nikolai Nikolaevich Bogolyubov.

On 3 September the conference moved to Dubna,
where it continued its work at the Laboratory of Theoretical
Physics named after N. Bogolyubov. The meetings in Dub-
na opened with the presentations by JINR Director Acad-
emician V. Kadyshevsky, Academician V. Vladimirov,
RAS Corresponding Member N. Bogolyubov (jr.), JINR
Vice-Director A. Sissakain, Rector of Dubna University
0. Kuznetsov and others. General and selected problems of
modern quantum field theory and elementary particle theory
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CKOH (pM3WKHM M KWHETHKH. BBITo TpeacraBieHo 6oxee 15
JIOKJIJIOB 10 3TUM paszieiaM (pu3nku, cpenu HUX — Iule-
Hapaeie poxmanel H. M. ITmakuper (OUSN) «Teopus
CBEPXIPOBOAMMOCTH B Kymparax», A.I. 3aropomguero
(Yrpamna) «/Iuddysus B mMpocTpaHCTBE CKOPOCTEH, BBI-
3BaHHAsI CHJIBHBIMU MPON3BOJIBHBIMU TONIsIMIY, [1. DHTEmNs
(Fepmanmst) «Maraetusm U 3QpQEKTh KOPPEISAIIHA B HAHO-
gactumax», A. ABemtbl (Mtamms) «MeToJ KOMITO3UTHBIX
orreparopoBy, T. B. Tpormuaa (OUAN) «KuHematrka BO3-
pacTaHMsl KJIacTepoB B (yUICPEHHBIX MOJEKYISPHBIX pe-
meHnsIx», B. A. 3arpe6HoBa (Ppanmmst) «Meton Oororo-
GOBCKOTO aIMPOKCUMHUPYIONIETO TaMHUJIBTOHHAHA ISt 0O-
30HHBIX Monenei», H. TonueBa (Bomrapwms) «IloBemeHwue
CHCTEM C B3aMMOACHCTBUSIMM Ha OOJBIINX PACCTOSHUAX B
orpanudeHHON TeomeTrpum», E.E. TapeeBoit (Mocksa)
«HoBble THIBI (ha30BBIX IEPEXONOB: NMPEOOPa3OBAHUS B
Pa3ynopsI0UCHHBIX CYOCTaHIIUX).

6 CeHTSI0ps1, B 3aBEPIIAIOIINI ICH Pa0OTH KOH(EpEeH-
LY, Y9aCTHUKH boromo0oBckoro ¢opyma mo reoperuye-
CKOH (m3mke OOCYIWIM HOBBIE HAIPABJICHHS B TCOPHH
KBaHTOBBIX IOJICH M TEOPUH IIEMEHTAPHBIX YaCTHII, Ipe/i-
CTaBJIECHHBIE, B YaCTHOCTH, B [OKJIaJax aKaJIeMHKa
A. A. CnaBaoBa (Mocksa) «[Iporpecc B HEKOMMYTAaTHB-
HBIX ITOJICBBIX TEOPHAX», Mpodeccopa A. I. Cepreesa (Mo-

ckBa) «O HEKOMMYTaTHBHEIX ypaBHeHHsX Caiibepra—Bur-
TeHay, mpodeccopa B. Kysmmuoa (bemopyccnst) «Buib-
coHoBckast newtst B KX/I 1 kBaHTOBbIE BBIYHCIICHHS, TIPO-
(eccopa M. U. [NonmukaproBa (Mocksa) «KadectBeHHOE
OITMCAHUE IEMEHTAPHBIX YACTHUI] C MOMOIIBIO CYIIEpPKOM-
BI0TepOBY, mpodeccopa A. Armpuanosa (Caskt-Ilerep-
Oypr) «O kupampHOI THHAMUKEY, Tpodeccopa b. A. ApOy-
30Ba (MockBa) «MeTox GOTom000BCKUX KBAa3UCPEAHUX H
JUHAMWYECCKHUE HAapyIICHHS HJIEKTPOCIa00i cuMMETpum»,
mpocgeccopa U. A. Casuna (OUAN) «Ilocnemame pe3ynsb-
TaTel 1O CIHMHOBOW CTPyKType HyKinoHay, C. Jlepkadoa
(Canxt-IletepOypr) «KBaHTOBas HHTETPHPYEMOCTH B (CY-
niep)reopun SIHra—Muiiica Ha CBETOBOM KOHYCE».

Urorn boronro0oBckoi KOH(PEPEHIIH B CBOEM 3aKITIO-
YUTETHHOM CJI0BE ToaBen BuIe-aupexTop OMAU npodec-
cop A. H. CrcaksH u, BMECTe cO CIIOBaMH OJaroapHOCTH,
MIPEeX/Ie YeM THOIPOIIAThCs ¢ yYaCTHUKaMH KOH(EpeHIHH,
HalmoMHIJI O ToM, 4To boromoOoBckas KoH(epeHIus B
Kuese npoiiner ¢ 13 mo 17 centsops 2004 r.

I’ A. Koznos

were reviewed in the reports of Academician D. Shirkov
(JINR) «Bogolyubov Renormgroup, 50 Years Later», RAS
Corresponding Member L. Lipatov (St. Petersburg) «BFKL
and DGLAP Equations in N =4 SUSY», Professor
V. Fadin (Novosibirsk) «BEKL Approach at Next-to-lead-
ing Order», Professor D. Slavnov (Moscow) «Concept of
the Objective Local Reality in Quantum Theory».

At the Quantum Field Theory section the following sci-
entists made reports: Professor F. Jegerlehner (Germany),
S. Eidelman (Novosibirsk), G. Scarpetta (Italy), G. Efimov
(JINR), V. Belokurov (Moscow), D. Bennet (Denmark),
D. Polyakov ~ (Lebanon), V. Rodionov  (Moscow),
L. Laperashvili (Moscow), D. Kazakov (JINR). The first
conference day in Dubna was closed at the special evening
session with a report by Professor P. Isaev about the life and
creative work of N. N. Bogolyubov in Dubna.

A day of the conference agenda was devoted to the dis-
cussions of modern problems of statistical physics and ki-
netics. More than 15 reports were delivered on this physics
topic. Among them were plenary reports by N. Plakida
(JINR) «The theory of Superconductivity in Cupratesy,
A. Zagorodny (Ukraine) «Diffusion in Velocity Space
Caused by Strong Random Fields», P. Entel (Germany)

62

«Magnetism and Correlation Effects in Nanoparticlesy,
A. Avella (Italy) «Composite Operator Method: History and
Perspectives», T. Tropin (JINR) «Kinetics of the Cluster
Growth in Fullerene Molecular Solutions», V. Zagrebnov
(France) «Bogolyubov Approximating Hamiltonian
Method for Boson Models», N. Tonchev (Bulgaria) «Be-
haviour of Systems with Long-Range Interaction in Re-
stricted Geometry», E. Tareeva (Moscow) «New Kinds of
Phase Transitions: Transformations in Disordered Sub-
stancesy.

The last day of the conference, 6 September, was devot-
ed to new trends in quantum field theory and elementary
particle theory. The topics were presented in reports by Aca-
demician A. Slavnov (Moscow) «Progress in Noncommu-
tative Field Theories», Professor A. Sergeev (Moscow) «On
Noncommutative Seiberg—Witten Equations», Professor
V. Kuvshinov (Belarus) «Fidelity and Wilson Loop in QCD
and Quantum Computations», Professor M. Polikarpov
(Moscow) «Qualitative Properties of Elementary Particles
from Supercomputers», Professor A. Andrianov (St. Peters-
burg) «Stringification of Chiral Dynamics», Professor
B. Arbuzov (Moscow) «The Bogolyubov Quasiaverage
Method and Dynamical Electroweak Symmetry Breakingy,
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XIX Poccuiickasi KoH(pepeHust
110 YCKOPHUTEJISIM 3aPsSZKeHHBIX YaCTHIL
(RUPAC-2004)

C 4 no 8 okts10pst B OObeTMHEHHOM MHCTUTYTE SJEp-
HBIX HccnenoBanmii nmpoxommwia XIX Poccuiickas xoHpe-
peHus 1o yckoputelsiM 3apsbkeHHbIX vactui (RUPAC-
2004), xoTopasi cocTosIach MPU HEMOCPEACTBEHHON MOJ-
nepxxke OUAN, PAH, Komutera PO no aroMHo#1 sHEpreTH-
ke, MuHucTepcTBa Haykn U obpazoBanus PO, PODU. C
MIPUBETCTBEHHBIM CJIOBOM Ha OTKPBITHH KOH(EPECHINN BbI-
CTYIHJI Ipejceaareb NIPOrpaMMHOr0 KOMUTETa aKaJeMUK
A. H. CkpuHCKHH.

Bcecotosnbie (Tenepb Bcepoccuiickne) KOH(pEpeHINH
10 YCKOPUTENIIM 3apsDKEHHBIX YacTUI] MMEIOT JOJTYIO
ncropuo. OTKpbIBasi KOHPEPEHIHIO, MPEICeaTeNb opra-
HU3alUMOHHOro komutera akajgemuk B.I. Kangeimesckuii
pacckaszal 00 ICTOPHU POCCHICKUX YCKOPHUTEIBHBIX (QOpy-
MOB: (uar 93THUX KOH(EpPEeHIMH MOAHT aKaJIeMHK
A.JI. Munn B 1968 . B Mockse. Haunnasi ¢ 1976 1. onu cta-
JI HAa3bIBaTbCsl BCECOIO3HBIMM COBELIAHUSAMU U B TEUCHHE
HECKOJIBKHX JICT TPOBOIMIIUCE B JlyOHE. A 3aTeM MECTOM HX
npoBeieHus ctayl MHCTUTYT (QU3MKHM BBICOKMX SHEpruil B
[IporBuno. B 2002 1. yckopurensHbIi Gopym mepeexai B

OO6HuHCK, B OU3NKO-DHEPTETHICCKUH WHCTHUTYT, THE TPO-
XOIMI Kak Beepocceniickas KOH(QEPEHIHS 10 yCKOPUTEISM
3apsDKEHHBIX YacTHIl. Tam ke Obuta yTBepkK/IeHa ab0peBHa-
Typa, TPaJUINOHHAs ISl BCEX YCKOPHTEIBHBIX KOH(EPEH-

it mupa, — RUPAC (o aHamorum ¢ eBpoOmecKoi
(EPAC), azmarckoit (APAC) u amepukanckoit (PAC) kxoH-
(hepeHIISIMHT).

Hauwnnas ¢ veiHemHelt koHpepenim, RUPAC unTe-
TPUPOBAH B MEXKTYHAPOIHYIO CHCTEMY, KOTOpasi Ha3bIBacT-
cst «OOBbeTMHEHHBIH BeO-CaliT YCKOPUTEIBHBIX KOH(EPEH-
ity (JACoW), — MHpOBOE yCKOPUTETHFHOE COOOMIECTBO,
KOTOPOE CYIIECTBYET (pOPMaJIBHO IO STHUAOH MEKTyHa-
POAHBIX (PU3UUECKUX COI030B, UMEET CANT CO CBOOOAHBIM
JOCTYIIOM K OMONIHOTEKe, T1ie COOpaHbl BCE TPY/Ib yCKOPH-
TENBHBIX KOH(PEPEHIINH. DTO CTAJI0 BOZMOXKHBIM O1arogapst
ycnnusim HayuHoro coBeta PAH no npobnemam yckopure-
Jel 3apsHKEHHBIX YaCTHIL.

CymiecTBeHHO Ooibliee, YeM B TTOCIICIHHIE TO/BI, YH-
CJIO yYaCTHUKOB KOH(EPEHIINH CBUACTEILCTBYET O TOM, UTO
HayYHBIH IOTEHINAJI POCCUHCKUX YCKOPHUTEIBIIIKOB HAX0-
JITCS] Ha BEChbMa BBICOKOM YPOBHE, @ HHTEpEC K KOH(EpEH-
uuu RUPAC moctostHHO Bo3pactaet. B JlyOHe cobpamoch
268 opunnaibHO 3apEeruCTPUPOBAHHBIX YYaCTHUKOB, KO-
M€ TOTO, B paboTe KOH(EPEHIINH yIaCTBOBAIN CITyIIaTEIIN

Professor 1. Savin (JINR) «Recent Results on the Nucleon
Spin Structure», S. Derkachov (St. Petersburg) «Quantum
Integrability in (Super) Yang—Mills Theory on the Light
Cone».

JINR Vice-Director Professor A. Sissakian made a
concluding report with words of gratitude. He reminded the
conference participants that the Bogolyubov conference in
Kiev would be held on 13—17 September 2004.

G. Kozlov

The XIX Russian Particle Accelerator Conference
(RUPAC-2004)

The XIX Russian Particle Accelerator Conference
(RUPAC-2004) was held from 4 to 8 October at the Joint In-
stitute for Nuclear Research. The conference was supported
by JINR, the Russian Academy of Sciences, the RF Com-
mittee of Atomic Energy, the Ministry of Science and Edu-
cation, and the Russian Foundation for Basic Research.
Chairman of the Programme Committee Academician
A. N. Skrinsky made a salutatory talk at the opening cere-
mony.

The All-Union (now the All-Russian) RUPAC confer-
ences have a long history. Opening the conference, Chair-
man of the Organizing Committee Academician V. Kady-
shevsky spoke about the history of the Russian accelerator
forums — Academician Alexander Mints raised the flag of
these conferences in 1968 in Moscow. Since 1976 the con-
ferences took the title of All-Union and were held in Dubna
for a period of time. Later they were held in Protvino at the
Institute for High Energy Physics. In 2002 the accelerator
forum moved to Obninsk to the Institute of Physics and En-
ergy and was held as the All-Russian particle accelerator
conference. The abbreviation RUPAC was established there
which is traditional for accelerator conferences in the world,
like the European EPAC, Asian APAC and American PAC
events.

The present conference RUPAC is integrated into the
international system, which is called the joint web-site of
accelerator conferences (JACoW), — a world accelerator
community, which formally exists under the aegis of inter-
national physics unions, has a site with a free access to the
library of proceedings of accelerator conferences. All this
became possible due to efforts of the RAS Scientific Coun-
cil on particle accelerators.
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(XaK TIpaBUIIO, CTY/ACHTHI M aCITUPAHTHI MOCKOBCKHX BY30B),
KOTOpbIEC TPHE3KaIN Ha KOHKPETHBIE IUICHAPHBIC 3ace/a-
Hust. Henb3st HE OTMETHTH TOBOJIBHO OOJIBIIIOE KOTMYECTBO
MOJIOJICKH — OKOJIO TPETH yJaCTHHUKOB.

B roH(epeHnnN NpUHAIN y9acThe CTIECHHAINCTHI, pa-
6otatomue B 00acTn PU3NKN M TEXHUKH YCKOPUTETICH, U3
MHOTHX HAy4HBIX, 00pa30BaTENbHBIX W TMPOMBIIUICHHBIX
neHTpoB Poccun: Mocksrl, Cankr-IlerepOypra, HoBocu-
oupcka, [IporBuro, O6HUHCKA, CapoBa, Tpownrika, Hmxae-
ro Hosropopna, JlyOHbI, a Takxke U3 BEAYIINX YCKOPHTEIb-
HBIX nmabopatopuit mupa — DESY, HccnenoBarensckoro
nentpa B FOmmxe, GSI (I'epmanmst), [IIEPH (IlBefinapus),
FNAL (CIIIA), ORNL (CHIA), NIRS n KEK (Snonus),
Yausepcurera Canano (Uramus), XapbKoBCKOTO (PH3HKO-
TEXHUYECKOTO MHCTUTYTA (YKpanHa), IHCTUTYTa SAEepHBIX
uccienoBanuii HauponanbHON akageMuM HAayK YKpauHbI
(Kues, Ykpanna), @U3HKO-TeXHUIECKOTO HHCTHTYTa CyXy-
mu (Abxazus).

Bcero Ha koH(epeHIH OBLIO TPENCTaBICHO 79 yCT-
HBIX U 129 CTEHIOBBIX IOKJA/IOB, AIOUIMX JIOCTATOYHO
TIOJTHOE TIPEJICTABICHHE O COBPEMEHHOM COCTOSIHUM yCKO-
PHUTENBHON HAyKH W TEXHUKH, OXBATHIBAIOIINX IIUPOKHUN
CIIEKTp HAIpPaBJICHUI HAyIHBIX HCCIICIOBAHUI: OT POOIIeM
CO3/IaHUSI HOBBIX YCKOPHUTEJIECH Ha CBEPXBBICOKHE YHEPTHH,

YCOBEPIICHCTBOBAHUS M PEKOHCTPYKIIMU yXKe NEHCTBYIO-

IINX YCKOPHTENEH M0 TEeHACHIMHA Pa3BUTHS M IIHPOKOTO

MIPUMEHEHHS YCKOPUTEIICH B HAPOTHOM XO3HCTBE U MEITH-

LMHE.

OCHOBHBIMH TeMaMH# KOH(PEPSHITUH CTAITH CICAYIOIINE:

— COBpEMEHHBIC TCH/ICHIINH PA3BUTHS YCKOPUTEIICH, KO-
Janaepsl;

— IWHAMHKA YACTHII B YCKOPUTEIISIX W HAKOIIUTEIISAX, METO-
ITBI OXJIQXKJICHHS, HOBBIC METOJIBI YCKOPCHHS,

— IUKJIUYECKHE U JIMHCHHBIC YCKOPUTEITH OONBIION WH-
TEHCUBHOCTH,

— YCKOPHTEIH TSDKEIIBIX HOHOB;

— MCTOYHUKH CHHXPOTPOHHOTO H3IYyYCHUS W JIa3ephl Ha
CBOOOIHBIX MIICKTPOHAX;

— MarHUTHBIC CHCTEMBI, CHCTEMBI DJICKTPOIIUTAHNS U Ba-
KYYMHBIE CHCTEMBI YCKOPHUTEIICH;

— CBEPXIIPOBOIAIINE YCKOPUTEIH U KPHOTCHHBIC CHCTe-
ViSH

— YCKOPSIFOIIIAE CTPYKTYPHI  MOIITHAS PaTHOTEXHIKA;

— CHCTEMBI YIIPaBJICHUS M TUATHOCTUKH;

— WOHHBIC HCTOYHUKH, SIEKTPOHHBIC ITYIIIKH;

— YCKOPHTEIH JJIs1 MEIUIIUHBI U TIPUKIIATHBIX TeIeH;

— paanaIMoHHBIC TPOOJIEMBI Ha YCKOPUTEIIIX;

— HHXXCKTOPHI.

The fact that the number of the conference participants
has grown much recently indicates that the scientific poten-
tial of the Russian accelerator physicists is on a high level,
and the interest to the RUPAC conference increases. 268 of-
ficially registered participants attended the conference ple-
nary sessions, and, besides, free listeners arrived (as a rule,
students and graduate students from Moscow universities
and institutes). It is a pleasure to note a considerable amount
of young attendees — about one third of all participants.

Physicists and engineers, working in the field of
physics and technology of accelerators, from many scientif-
ic, educational and industrial centres of Russia took part in
the conference: they were from Moscow, Saint Petersburg,
Novosibirsk, Protvino, Obninck, Sarov, Troitsk, Nizhnii
Novgorod, Dubna, and also from the world leading acceler-
ator laboratories such as DESY, Forschungzentrum Jiilich,
GSI (Germany), CERN (Switzerland), FNAL (USA),
ORNL (USA), NIRS and KEK (Japan), University of San-
nio (Italy), the Kharkov Physics and Technology Institute
(Ukraine), the Institute for Nuclear Research of NAS (Kiev,
Ukraine), the Physics and Technology Institute, Sukhumi
(Abkhazia).

A total of 79 oral reports and 129 posters gave the full
representation of the modern status of the accelerator sci-
ence and technology at the conference. They covered a wide
spectrum of the directions of the scientific studies: from
problems of the development of new accelerators at ultra
high energy, improvement and reconstruction of the already
existing accelerators up to the trend of the development and
wide use of the accelerators in industry and medicine. The
main topics of the conference were:

— Modern trends in accelerator development, colliders

— Particle dynamics in accelerators and storage rings, cool-
ing methods, new methods of acceleration

— High-intensity cyclic and linear accelerators

— Heavy-ion accelerators

— Synchrotron-radiation sources and free-electron lasers

— Magnetic systems, power supply and vacuum systems
for accelerators

— Superconducting accelerators and technology of cryo-
genics

— Accelerating structures and powerful electronics

— Control and diagnostic systems

— Ion sources, electron guns

— Accelerators for medical and industrial purposes
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JyOHa, 4-9 oKTs0psi.

XIX Poccuiickas
KOH(EPEHIIUS 110 YCKOPUTEIISAM
3apSDKCHHBIX YaCTHUI]
(RUPAC-2004)

Dubna, 4-9 October.

The XIX Russian Particle
Accelerator Conference
(RUPAC-2004)

LOSER
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Heckonbpko 0030pHBIX TPUTIIAIIIEHHBIX TOKJIA10B OBLIIO
CIETaHO O KPYIMHEHIINX yCKOPUTEIBHBIX IEHTpaxX MHEpa:
LHC (HEPH), taBarpone (FNAL, CIIA), GSI (dapm-
mranr, [epmanms), COSY (FOmmx, I'epmanms), DESY
(FamOypr, I'epmanns), NIRS (Uuba, SAmonus). Bospocma
AKTUBHOCTh OTEYECTBCHHBIX YCKOPHTEIBHBIX IIEHTPOB:
MHOTO OCTHKCHUH B M3yYCHUH HOBBIX d(PPEKTOB JCMOH-
ctpupyetr UuctuTyT simepHoit ¢msuku uM. I. . Bymkepa
(HoBocubupck), perymsipao paboraeT CHHXpOTpoH Y-70
(M®BD, IIpoTBUHO), TIE TOCTUTHYTa HHTCHCHBHOCTH BBI-
BOAMMOIO Iy4Ka A0 2 1013 gactun, OUSN (DRIBS, ny-
kiotpon), UTO® (npoexr TBH), USIN (siuneiinslii ycko-
pUTEINB).

B xone koH(EpeHIMH MpH MOAICPKKE J1ab0paTOpHid
OBUTH OpPTaHMW30BaHBI AKCKYPCHH Ha 0a30BBIE YCTAHOBKU
OUSIN: umkiIoTpoHBl U MOHHBIE WcTouHuku JISIP, memu-
uuHckue nydku ¢asorpona JISAI, nakommrenr LEPTA
JIATL, myxnorpon JIBD, BeI3BaBIIMe OONBIION MHTEpEC Y
YYaCTHHUKOB.

3aKpbiBas KOHPEPSHIINIO, 3aMECTUTEIh MPEACEIaTeIIs
oprkomuteta M. H. MemkoB moguepKHyII, 9TO U3 JOKIAI0B
YYaCTHHKOB, MPEACTABISIFOIINX POCCUICKHE YCKOPUTEIh-
HBIC IIEHTPHI, MBI y3HAJU O HOBBIX Pa3paO0TaHHBIX KOHIIETI-
LUSX, COOCTBEHHBIX HOBBIX COOPYKCHHBIX WIIH PEKOHCTPY-
HMPOBAHHBIX (PU3UYCCKUX YCTAHOBKAX, YIaCTHH B MEKIyHA-

ponHBIX poeKTax. « CeroqHs, Koria Hi OHA CTpaHa B MUpPE
HE MOXKET ce0e MMO3BOJINTH COOPYKATh B OJJMHOUKY KPYITHBIE
COBpEMEHHBIE yCKOpHUTENH, MecTo Poccnn — B MexayHa-
POIHOM COTPYJHHYECTBE HA OCHOBE OPUTHHAIIBHBIX, Pa3BH-
TBIX «I0May W1 ¥ TEXHOJIOTHH, a TAK)KE B CO3/1aHUHU yCKO-
puTenei «CpemHero Kaiuopa» Ul MPOBEACHUS YHUKAIb-
HBIX SKCIIEPUMEHTOB B PA3ITMYHBIX 001ACTAX (DUIUKI».

DJIeKTpOHHAS BEPCUS BCEX MPEICTABICHHBIX Ha KOH-
(hepeHIINH TOKIIA/IOB, KaK MIOCTEPHBIX, TAK U YCTHBIX, OyIET
pa3melneHa B 00bESAMHCHHON YCKOPUTEILHOW OUOIHOTEKE
(JACoW), kxpome TOro, YCTHBIC TOKJIAIBI OYIyT OIMyOInKO-
BaHbI B CMEIHUATBHO U31aBAEMOM TI€YaTHOM COOpPHUKE TPY-
JIOB, XypHaJie « ATOMHAsI SHEPTHUSD».

Bo Bpems paboThl KOHPEPEHIINN COCTOSIIOCH 3ace/a-
HHUE ycKopHuTenbHoro copeta PAH, B koTopom npuHsHN y4a-
CTHE NPEACTaBUTENN BCEX BEAYIIUX YCKOPHUTEIbHBIX IICH-
TpoB Poccun n XOTU (Vkpaunna).

I B. Tpybnukos, . H. Mewxos

— Radiation problems in accelerators
— Injectors.

Several invited overview talks were dedicated to the
current status of the world’s largest accelerator centres:
LHC (CERN), Tevatron (FNAL), Future Accelerator Inter-
national Facility (GSI), COSY (FZJ, Jiilich), DESY (Ham-
burg), NIRS (Japan). The national accelerator centres have
also become more active: as always, a lot of new achieve-
ments and new effects are the result of research at the Bud-
ker Institute of Nuclear Physics (Novosibirsk), the U70 syn-
chrotron (IHEP, Protvino) works regularly where the inten-
sity of the extracted beam was achieved up to 2-10'3
particles, JINR (Nuclotron, DRIBs), ITEP with the TWN
project, the linear accelerator at INR, Troitsk.

During the conference, excursions were organized to
JINR basic facilities: cyclotrons and ion sources of FLNR,
medical beams of the Phasotron and LEPTA accumulator
(DLNP), Nuclotron (VBLHE). The conference participants
actively took part in the excursions, which were provided
with the help of all the JINR Laboratories.

Closing the conference, Vice-Chairman of the Organiz-
ing Committee I. N. Meshkov said that from the talks of
RUPAC’04 the participants, who represented different
Russian accelerator centres, we learned a lot about new de-
veloped concepts, native recently constructed or modern-
ized facilities and installations, collaboration in internation-
al projects. «Today, when no country in the world can afford
an individual construction of a large modern accelerator,
Russia is actively involved in the international collaboration
on the basis of originally developed «home» ideas and tech-
nologies and «middle-size» accelerators for unique experi-
ments in physics».

All the presented talks will be published as electronic
versions at the joint accelerator web-library (JACoW), the
invited and oral talks will be published in a special edition of
the conference proceedings and in the journal «Atomnaya
energiay.

During the conference the meeting of the Accelerator
Council of RAS was held, where all representatives of the
leading Russian and Ukrainian accelerator centres took part.

G. V. Trubnikov and I. N. Meshkov



MesRnyHapOOHbIM KOMUTET MO yCKOpUTENsiM Gynymero
(ICFA) BobicTynmi 20 aBrycrta ¢ peKOMeHAaLHer Mo BbIGopy
TEXHOJIOTMK paboTbl 6yAyLIEro MeKAyHapOOHOrO YCKOpHTE-
JIs1 YaCTHLl — DJIEKTPOH-MO3UTPOHHOIO KOJIIIanaepa Ha SHep-
ruio 0,5-1 TaB, paspabatbiBaemoro KosabopaLlmen yYeHbIx
V3 pa3HbIX CTPaH.

BHecTr npemyioskeHusi Mo BbIOOPY TEXHOJIOTMK PaboThI
GyayLero yCKopHrTeJisi 6bI10 MOpyYeHO MeXXOyHapOOHON pe-
KOMEHAaTeIbHON KOMHMCCHH MO TEXHOJIOTHH, COCTOSIIEN M3
12 uneHos, nopn npencenatenbctBom b. Bapria n3 Kanwm-
$POPHHIICKOr0 MHCTUTYTa TEXHOJIOTHH, KOTOpasi peKOMEHO-
Basia MMPOBOMY COOBLIECTBY MO PH3HMKE YaCTHL OCTAHOBHTD
CBOV BBIOOp Ha MCIoNb3oBaHnM He «X-band» pe3oHaTopos,
paboTalowmx NMpy KOMHATHOW TeMriepaTtype, a CBEPXIPOBO-
OSWMX CTPYKTYp npy Temrniepatype 2 K. Takoe pelenre nme-
eT Gorbuoe 3HaveHne nyisi DESY v ero napTHepoB, Tak Kak
MIMEHHO TaM pa3paboTaHa 3Ta TEXHOJIOTHSI M YCIIELHO OMpO-
6oBaHa Ha yctaHoBke TESLA B Fambypre.

PelleHrie KOMHCCHH SIBUJIOCH pe3yJIbTaTOM aHasM3a
YCKOPHTEJTbHBIX TEXHOJIOTHH, pa3pabaThiBaeMbIX B Hay4HbIX
LeHTpax AMepyKy, Asnn n EBpornbl B nocnenxme 12 net.

Kenm6pnmk, Maccauycetc, CLUA. 9 ceHTsabpsi ydeHble
OTKPBITOro Hay4Horo koHcopumyma Grid nposesin pabodyee
coBelllaHne B [apBapACKOM YyHHBEpPCHUTETE [0 CJly4alo
YCIELWHOro 3aBepIUeHHs] MCTbITaTENbHON paboThl CMCTEMbI
GRID CLIA B akrcrnieprMeHTax Mo pU3HKe YaCTHL M OPYTHUX
obnacTsix. [pototnn Grid3 mcronb3yeT pecypchbl 26 YHUBED-
CHTETOB M HaLMoHasbHbIX abopaTtopmi CLUA B o6paboTke

OAaHHBIX SKCMEPUMEHTOB B 06/1acTh (PH3HKHM YacTHLI, acTpoO-
dr3rKK, 6MOMHPOPMATHKH M KOMITBIOTEPHOM HayKH.
[lo matepnanam canta http://www.interactions.org

Slpkne orum npaspHoBaHusi 50-netns LEPH

29 ceHTsI6ps1, pOBHO B 8 YacoOB Bevepa TEPPUTOPHS, Fae
pacroniokeHo 27-KHJIOMETPOBOE KOJIbLIO GOJBLIOrO afpoH-
HOr'o KoJijlanfaepa, oOCBeTHach jiydyaMy rpaHANO3HOMN MITIO-
muHaumy. Muwens Crioepy, riaBa }keHEBCKOr'o fienapTaMeH-
Ta IOCTHULIMH, MOJIMLMK 1 6e30MacHOCTH, TOPXKECTBEHHO 3a-
3Ker Lernb 24 MOLIHbIX (heriepBepKoB, 1 He6o Haa KeHeBor B
parioHe [len-ne-I'e ocBeTHIOCH HOHTAHOM OrHEH.

MeponpusTHs 1o npaspHoBaHuio buesi LIEPH npoxo-
OMJIM B YeTbIpEX CTpaHax-y4acTHHLax. Mecteuko Kpose Bo
PpaHumy, pacrnonoxkeHHoe Hepaneko ot LIEPH, crano uen-
TpoM Top:kecTB. OOHOBPEMEHHO B NMpsiMOM 3dHpe K Mpasa-
HOBaHMIO TOAKITIIOYMIIMCH IIBeNLapckui otenb «Interlaken»
(rme npoxopriia KOHEPEHLHS MO KOMITBIOTEPH3aLIMH (PH3H-
KV BbICOKHX SHEPTHF, B paboTe KOTOPOH B 3TO BPEMSI MPHHH -
Mar yyacTre reHepainbsHbiv qupertop LIEPH P. Svimap), Jlol-
OoH v Prm. B npsimom Braoeoagrpe MOKHO ObUIO yCrblwaTh
BBICTYIUIEHHs] OBIBIIMX TeHepalibHblX anpekTopos LIEPH
Kpuca JlboBennua-Cmuta v JlyuaHo Maviany, a TaksKe nop-
KJIIOUNTBCS K BOoCTOHY, OTKyaa nprciasn cBov No3ApaBrieHmst
cos3paTesib «BCEMHPHOM nayTvHbl Trm BepHepc Jln.

[pa3pHMYHBIF MMPOr — [JIABHBIF aTpUOYT OOOro AHS
poskpaenusi. [06nnen LIEPH B 3TOM cMbiCrie He MCKITIOYEHHE.
50 cBeuert Ha TopTe 3anynm cobpasirecs B Kpose moagn, Ko-

The International Committee for Future Accelerators
(ICFA), meeting during the international physics conference
in Beijing (20 August), endorsed the recommendation of a
panel of physicists charged to recommend the technology
choice for a proposed future international particle accelera-
tor.

The 12-member International Technology Recommen-
dation Panel, chaired by Barry Barish of the California Insti-
tute of Technology, recommended that the world particle
physics community adopt superconducting accelerating
structures that operate at 2 K, rather than «X-band» accelerat-
ing structures operating at room temperature, as the technol-
ogy choice for the internationally federated design of a new
electron—positron linear collider to operate at an energy be-
tween 0.5 and 1 TeV.

This decision is of great importance for DESY and its in-
ternational partners, since they developed this technology to-
gether and successfully tested it at the TESLA Test Facility
(TTF) in Hamburg. The decision of the Committee came as a
result of the analysis of the accelerator technologies worked
out in research centres of America, Asia and Europe during
the last 12 years.

Cambridge, Massachusetts, the USA. Scientists of the
Open Science Grid Consortium, meeting at a workshop at
Harvard University (9 September), announced the success of
a nine-month trial operation of a US data grid for particle

physics experiments and other scientific applications. The
prototype grid, called Grid3, uses the Internet to combine the
computational resources of 26 universities and national labo-
ratories across the USA to serve the computing needs of
more than 10 research groups in particle physics, astro-
physics, bioinformatics and computer science.

CERN’s 50th Anniversary in Lights

To mark the 50th anniversary of CERN'’s creation, a
spectacular illumination of the 27-kilometre ring of the Large
Hadron Collider accelerator was launced at 20:00 sharp on
29 September. Micheline Spoerri, head of Geneva’s Depart-
ment of Justice, Police and Security, threw the switch for 24
powerful «skytracer floodlights to light up the night sky of the
Geneva-Pays de Gex region.

This illumination forms part of a larger celebration, with
birthday events taking place in four of the Organization’s
Member States. Close to CERN itself, the village of Crozet in
France was the centre of attraction. During an event starting
at 18:30, the Crozet celebration was joined by live video link
to Interlaken, Switzerland, where the Organization’s Director
General Robert Aymar was attending a conference on com-
puting in high-energy physics (http://www.chep2004.org).
Video links were made to London and Rome to hear from for-
mer Director Generals Chris Llewellyn-Smith and Luciano
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TOpbIM B 3TOM romy ucrofnHuiock 50. 14 okTsbpsi cocTosinach
odmumanbHasi Tpe3eHTaluusl MMOAAapOYHOM KHHrv «Y KCTOKOB
LIEPH — 50 neT mnccnenoBaHnm B MeMyapax».

[pyrve BaskHble MEPOIPUSTHS Mpa3aHoBaHHMs obwiest LIEPH
npouutr 16 okTs6psi. B 3TOT meHb COCTOSIICS OAMH M3 CaMbIX TOP-
’KE€CTBEHHbIX AHEN OTKpPbITbIX ABeper Ha 50 mowagkax LieHTpa.
[ocTr moceTHiM SKCMEpPUMEHTaNbHbIE OOBEKTBI, YCKOPHUTENH Ya-
cTru; 6biM NMpoBeeHsl paboyre CoBeLaHHsl, JMCKYCCHH; COCTOSI-
JIMCb BBICTYIUIEHHSI HAYYHOI O TeaTpa, LMpKa, pa3jinyHble COPEBHO-
BaHusi. BbIyio MpeycMoTpeHo, YTO NMOCETHTENH MPUAYT Ha A€Hb OT-
KpBITBIX [OBEPEN CEMbBSIMM, T[O3TOMy Oblla MOArOTOBJIEHA
nporpamma Asist AeTeN C TpexJIETHEro Bo3pacTa.

[MpasgHoBaHne 3aBepuwiriock 19 OKTs6psi odHLMANIbHBIM
VIP-iprieMoM, Ha KOTOPOM MPHMCYTCTBOBAM PYKOBOAWTENH H
npencraeutenn 20 ctpad-yvactary LIEPH n rocymapcts-Habiio-
naTesiert. B aTOT neHb 6bUT TOp3KECTBEHHO OTKPLIT [1aBHIIbOH HayKH
¥ THHOBALIMM — CETEBOM M peKJIaMHbIN LIEHTP, KOoTopbiv LlBeruap-
ckast KoHenepauws nopapwvna LIEPH Ha o6uneft. [MoapobHyto vH-
dopmaLmio O TpoBeAeHWH TMpasgHoBaHus 50-1eTHs co3pmaHvsi
LEPH cmoTtpnTe Ha canTe http://www.cern.ch/ CERN50.

HaunonanbHasi yckopurensHasi 1aboparopusi nm. 3. Pepmu n
CTteH(OpACKNH YyCKOPHUTEJIBHBIN LIEHTP MPHCTYTINIIM K BBIITYCKY HO-
BOI'O )XypHasia rno ¢pusrke dyactrl «CnmmeTprsi». B HoBoM napaHnn
OyOyT OCBELATbCsl pas3fIM4YHble acreKTbl (PU3MKH YaCTHL U €€ CBsI-
3K C ApPYrvMMH O6JIaCTsIMH HayK, BOMPOCHI MOJIMTHKK M KYJIbTYPBbI.
?KypHan 6ymeT BbIXOOMTb B MEYaTHOHM M 3JIEKTPOHHOM Bepchn 10
pa3 B rog. Bce nybsnvkauuny KypHasia MOXKHO HaWTH Ha caiTe
http://www.symmetrymagazine.org

Maiani, and to Boston for a message from the inventor of the World
Wide Web, Tim Berners-Lee.

No birthday party would be complete without a cake, and
CERN’s is no exception. The 50 candles on the cake were blown out
at Crozet by people sharing their 50th birthday year with CERN. As
well as visits to experimental sites and particle accelerators, there
were workshops, debates, scientific theatre, a circus and competi-
tions. The day was planned as a family day out, and activities for
children as young as three were prepared.

Other major 50th anniversary events at CERN include an Open
Day on 16 October. With 50 sites to visit, this is the most ambitious
Open Day in the history of the Organization.

Celebrations reach a conclusion three days later, on 19 Octo-
ber, with the official VIP celebration attended by Heads of State and
representatives of the Organization’s 20 Member States. This occa-
sion also marked the inauguration of the Globe of Science and Inno-
vation, CERN’s new networking and visitor centre that is a 50th an-
niversary gift to the Organization from the Swiss Confederation.
For details of all CERN’s 50th anniversary events, see
http://www.cern.ch/CERN50.

A new particle physics magazine, «Symmetry», is launched by
the Fermi National Accelerator Laboratory and Stanford Linear
Accelerator Center. «Symmetry» will explore the diverse dimen-
sions of particle physics and its links with other aspects of science,
policy and culture. The magazine will be published in print and elec-
tronic versions 10 times per year. All content is available online at
http://www.symmetrymagazine.org

NEW PUBLICATIONS

O Nuclear Physics Methods and Accelerators in Bi-

ology and Medicine: Second International Student
School, Poznan, Poland, June 19-30, 2003:
Proc. — Dubna: JINR, 2004. — 93 p.: ill. —
(JINR, E18-2004-63). — Bibliogr.: end of papers.

O Very High Multiplicity Physics: Proc. of the Fourth

International Workshop, Alushta, Ukraine, June
1-4 , 2003. — Dubna: JINR, 2004. — 242 p.
ill. — (JINR, E1,2-2004-83) . — Bibliogr.: end of
papers.

O Advanced Research Workshop on High Energy

Spin Physics (NATO ARW DUBNA-SPIN-03)
(10; 2003; Dubna): Proceedings, Dubna, Sept.
16-20, 2003 / Eds.. A.V.Efremov and
O. V. Teryaev. — Dubna: JINR, 2004. — 500 p.:
ill. — (JINR, E1,2-2004-80). — Bibliogr.: end of
papers. — Cover title: Workshop on High Energy
Spin Physics.

O Camoinos B. H., Tionuxosa T. B. UndopmarnoH-

HBIE CHCTEeMBI B 3KoHOMHKe. — Jlyona: OUSU,
2004. — 162 c.: un. — (OUSIU, P10-2003-227).
Samoilov V. N. and Tyupikova T. V. Information
Systems in Economics. — Dubna: JINR, 2004. —
162 p.: ill. — (JINR, P10-2003-227).

O IIpoGnembl KaaubpoBouHbIX mojei: K 60-neturo

co aus poxaeuus B. H. Ilepeymuna / Ilox pen.
B. M. bap6amora u B. B. Hectepenko. — JlyOHa:
Oousin, 2004. — 138 c.. wn. — (OUSINU,
J[12-2004-66). — bubnuorp. B KOHIIE CT.

Problems of Calibration Fields: to the 60th An-
niversary of V. Pervushin / Eds.: B. Barbashov and
V. Nesterenko. — Dubna: JINR, 2004. — 138 p.:
ill. — (JINR, D2-2004-66). — Bibliogr.: end of pa-
pers.

O Relativistic Nuclear Physics and Quantum Chro-

modynamics: Proc. of the XVI International
Baldin Seminar on High Energy Physics Problems
(ISHEPP XVI), Dubna, June 10-15, 2002 / Eds.:
A. N. Sissakian et al. — Dubna: JINR, 2004. —
(JINR, E1,2-2004-76). — Bibliogr.: end of papers.
V. 1. — 2004. — 320 p.: ill. V.2. — 2004. —
305 p.:ill.

O Actual Problems of Microworld Physics: Proc. of

the International School-Seminar, Gomel, Belarus,
July 28 — Aug. 8, 2003 / Ed.: P. Starovoitov. —
Dubna: JINR, 2004. — (JINR, E1,2-2004-93). —
Bibliogr.: end of papers. V. 1. — 2004. — 280 p.:
ill. V. 2. —2004. — 269 p.: ill.

O Relativistic Nuclear Physics and Quantum Chro-

modynamics: Book of Abstracts of the XVII Inter-
national Baldin Seminar on High Energy Physics
Problems, Dubna, Russia, Sept. 27 — Oct. 2,

-
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NEW PUBLICATIONS

2004. — Dubna: JINR, 2004. — 154 p.: ill. — (JINR,
E1,2-2004-144). — Bibliogr.: end of papers.

O Huxonait Huxonaesnu boromo6os: K 95-netnro co qas

poxaenwust / [Tox o6mr. pen. J[. B. [upkosa u A. H. Cu-
cakstaa. Cocrt.: II. H. boromo6oB, b. M. Crapuenko. —
Hyona: OUAU, 2004. — 82 c.: wi. — bubmumorp.:
c. 35-70.

Nikolai Nikolaevich Bogoliubov: to the 95th Anniver-
sary / Eds.: D. Shirkov and A. Sissakian; Comp. P. Bo-
golyubov and B. Starchenko. — Dubna: JINR, 2004. —
82 p.: ill. — Bibliogr.: P. 35-70.

O bubnuorpaduueckuii ykazarelib padOT COTPYIHUKOB

OObeAMHEHHOTO WHCTUTYTA SIICPHBIX HCCIET0BAHUN /
OObeAMHEHHBI WHCTUTYT SICPHBIX HCCIICIOBAHHH,
HTB. — Hdybna: OUAN, 2004. — (OMU, 2004-134).
Bibliographic Index of Papers Published by JINR Staff
Members / The Joint Institute for Nuclear Research,
STLib. — Dubna: JINR, 2004. — (JINR, 2004-134).

03 Tucsma B DUASL 2004. T. 1, NeNe 3(120), 4(121).

Particles and Nuclei, Letters. 2004. V. 1, Nos. 3(120),
4(121).

DOUAS

PARTICLES AND NUCLEI

Beinm B cBeT O4YCPCAHBIC BLIITYCKHU KXYypHaJia «®Duzuka
QJICMCHTAPHBIX YaCTULl U aTOMHOTO SApa».

3 Bsimyck 4 (2004. T. 35) BKIIFOYAET CIACAYIONINAE CTAThH:

Bonxos B. B. IIpouecc 1oJIHOTO CIUSHUS aTOMHBIX SIIED.
CrnustHMe siep B paMKax KOHIICTIIIUH JIBOMHON sIepHOi
CHUCTEMBI.

Bapnamosé B. B., Hwxanoe b. C. TUranHTCKuii TUTIONB-
HBIN pe30HAHC B (DOTOSACPHBIX IKCIICPHUMEHTAX Pa3sIHy-
HOTO THIIA: PACXOXKICHUS, IPUYHHBI, CIIOCOOBI yCTpaHe-
HUSI, CIICIICTBUSL.

Epemun A. B., Ilonexo A. I’ Cenapanus 1 naeHTH(UKa-
Ul IPOIYKTOB PEAKIMI TOJIHOTO CIUSHHUS, JaTbHEH-
ee pa3BUTHE METOZOB (OIPEISIICHUE MAaCChl TSKEIBIX
saaep).

bonoapuenxo E. A., Henenviwes FO. H., Ilonos A. K.
DKCIIepUMEHTATFHOE U MOJICINBHOE MCCIIEI0BaHUE 0CO-
OGeHHOCTEH AMHAMIKHI HMITYTCHOTO PEaKTOpa IePHOIU-
yeckoro aeictust IbP-2.

Anmonuy A., Ueanos B. B., Hsanos Banepuii B., 3pe-
no6 I1. B. Craructnyeckas MoJieib HHPOPMALMOHHOTO
Tpaduka.

3 Bsimyck 5 (2004. T. 35) comep»XuT CTaThu:

Tpowun C. M., Tropun H. E. YHUTapHOCTb IIPU SHEPTHU-
sax LHC.

Cepeees C. M. KBaHTOBbIE MHTETPUPYEMbBIE MOZEIN B
JMCKPETHOM 2 + |-MEpHOM IPOCTPAHCTBE-BPEMEHH:
BCIIOMOTaTeNIbHas JIMHEIHAs 337aua Ha peleTKe, Ipes-
CTaBJICHHE HYJCBOH KPHBH3HBI, M30CIEKTpaJbHAs Jie-
dopmanus  mozpenu 3amoromurkoBa—baxanoBa—bak-
cTepa.

E¢umos I' B. bnoxuHIICB ¥ HEJOKaJbHAs KBaHTOBas
TEopHs MOJISL.

Xeacmoscxuiui fl., Queenv A. POTOPOXKJIEHHUE HA ycTa-
HoBke HERA.

Manos C. PacnpocTpaHeHHE CUTHAJIOB B MPOCTPAHCT-
Bax ¢ a)()UHHBIMU CBSI3HOCTSIMH M METPUKAMH, UCTIOIb-
3yEeMBIX B Ka9€CTBE MOJIENIEH ITPOCTPAHCTBA-BPEMEHH.
Kooonosa O. JI. I3mMepenus B yCIOBHSIX OUYCHB OOIIBIION
MHOXECTBEHHOCTH Ha ycTtaHOBke CMS.

Regular issues of the journal «Physics of Elementary
Particles and Atomic Nuclei» have been published.

3 Issue 4 (2004. V. 35) includes:

Volkov V. V. Process of Complete Fusion of Atomic Nu-
clei. Complete Fusion of Nuclei in the Framework of the
Dinuclear System Concept.

Varlamov V. V., Ishkhanov B. S. Giant Dipole Resonance
in Photonuclear Experiments of Various Types: Discrep-
ancies, Reasons, Methods of Overcoming, Conse-
quenses.

Yeremin A. V., Popeko A. G. Separation and Identifica-
tion of Complete Fusion Reaction Products, Further De-
velopment of the Methods (Mass Determination of
Heavy Nuclei).

Bondarchenko E. A., Pepyolyshev Yu. N., Popov A. K.
Experimental and Model Investigations of Dynamics Pe-
culiarities in Periodic Pulsed Reactor IBR-2.

Antoniou 1., Ivanov V. V., Ivanov Valery V., Zrelov P. V.
Statistical Model of Network Traffic.

3 Issue 5 (2004. V. 35) includes:

Troshin S. M., Tyurin N. E. Unitarity at the LHC Ener-
gies.

Sergeev S. M. Quantum Integrable Models in Discrete
( 2+ 1)-Dimensional Space-Time: Auxiliary Linear
Problem on a Lattice, Zero Curvature Representation,
Isospectral Deformation of the Zamolodchikov— Bazha-
nov—Baxter Model.

Efimov G. V. Blokhintsev and Nonlocal Quantum Field
Theory.

Chwastowski J., Figiel J. Photoproduction at HERA.
Manoff S. Propagation of Signals in Spaces with Affine
Connections and Metrics as Models of Space-Time.
Kodolova O. L. Measurements in Conditions of a Very
High Multiplicity.
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2005

5-e cosemanne «COTpyIHIYECTBO MEXK Ty HEMELIKUMH HUCCIIE0BATENbCKUMH
nenrpamu u OUSAN»

97-1 ceccus Yyenoro cosera OMSAN

Pabouee cosernanue no sxcnepuMentam 1OBI-ONAN

«Hetirpunnsiii nerekrop NOMAD-HARP»

Cosemanne «Kmaccuueckne 1 KBAaHTOBBIE HHTETPHPYEMBIE CHCTEMBD)
Pabouee coBernanye no AMCTAaHIIMOHHOMY MOHUTOPHHTY cucteM YK SIM

IIT 3uMHsIs mIKONIA 110 TEOPETUUECKOH hu3HKe

9-51 KOH(EPEHIIUS MOJIOIBIX YYEHBIX M CHELUAIHUCTOB

3acenanue padoueii rpymibl npu npezacenarene KIIIT

1o ¢puHaHCOBBIM Bompocam OMSN

Bacenanue @unancosoro komurera OMAN

Beemupnbiii popym «MHTemnekryanbHas Poccus» (nepsast accamouiest)

3acenanune KoMurera moJIHOMOYHBIX TPE/ICTABUTENECH IPABUTEIBCTB

rocygapctB — wienoB OMSN

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMUTETA 10 (hM3HUKE YaCTHIL

KongepeHnnus ornepatopoB 1 MojIb30BaTeseil CETH CITyTHUKOBOW CBsI3H U Bemanus PO
Ceccust [IporpaMMHO-KOHCYJIBTaTUBHOTO KOMUTETA M0 SIIEPHO# (hu3MKe

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMUTETA 0 (PM3HKE KOHAESHCUPOBAHHBIX CPEJl
Cosemanue «VcciaenoBaHus B TUTAHTCKUX HUMITyJIbCaX TETJIOBBIX HEUTPOHOB

OT UMITYJIbCHBIX PEaKTOPOB U B JIOBYIIKAaX OOJNBIINX YCKOPHUTEIISH»

A OB e A O

17-19 suBaps, yOHa

20-21 siuBaps, [yOna
STuBaps, JlyOHa

24-28 suBapsi, [lyona
24-28 suBapsi, JlyoHa
29 siHBaps — 6 eBpais,
Jybna

31 sHBaps — 6 despai,
Jy6na

15 despais, JyoHa

16-17 derpas, [yoHa
18-19 depais, JyoHa
17-18 mapra, [lyOHa

14-15 ampenst, [lyOHa
19-22 anpens, y6na
21-22 anpens, [{yona
25-26 anpens, 1lyOona
27-29 anpens, [y6na

2005

V workshop «Scientific Cooperation between German Research Centres and JINR»
The 97th session of the JINR Scientific Council

Workshop on IHEP-JINR Neutrino Detector NOMAD-HARP Experiments

Meeting «Classical and Quantum Integrable Systems»

Workshop on Distant Monitoring of Systems for Nuclear Materials Accounting Control
III Winter School on Theoretical Physics

IX Conference of Young Scientists and Specialists
Meeting of the Working Group of the CP Chairman for Financial Issues at JINR

Meeting of the JINR Finance Committee
World forum «Intellectual Russia» (the 1st assembly)

Meeting of the Committee of Plenipotentiaries of the Governments of JINR Member States

Session of the Programme Advisory Committee for Particle Physics

Conference of Operators and Users of the RF Satellite and

Broadcasting Communication Net

Session of the Programme Advisory Committee for Nuclear Physics

Session of the Programme Advisory Committee for Condensed Matter Physics
Meeting «Studies of Giant Pulses of Thermal Neutrons from Pulsed Reactors and
in Traps in Large Accelerators»

Meeting «Transition Radiation Detector-Tracker ATLAS LHC»

17-19 January, Dubna
20-21 January, Dubna
January, Dubna

24-28 January, Dubna
24-28 January, Dubna
29 January — 6 February,
Dubna

31 January — 6 February,
Dubna

15 February, Dubna
16—17 February, Dubna
18-19 February, Dubna
17—-18 March, Dubna
14-15 April, Dubna
19-22 April, Iy6Ha

21-22 April, Dubna
25-26 April, Dubna
27-29 April, Dubna

22-29 May, Dubna
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Cosemanue «/lerextop nepexonHoro usnydenus — tpekep ATLAS LHC»
«PensruBucrckas saepHas ¢usmka: or coreH MaB 1o THB»

XIII MesxtyHapoqHbIi CEMUHAP 110 B3aUMOJICHCTBUIO HEUTPOHOB C siIpaMHu
Pabouee coBentanne koyutabopauu «baikam

98-s ceccust Yuenoro cosera OMAN

MesxayHapoaHas 1mkona «Pu3uKa TSHKeNbIX KBapKOB»

Cosemanue xomtadopaun HADES

4-e pabouee COBEIIAHUE 10 HCCIIEOBAaHUAM Ha peakTope IbP-2

\ MC)KI[yHapO,E[HaSI KOH(pepeHI_[I/ISI «HoBas (I)I/I3I/IKa B HCYCKOPHUTCIIbHBIX SKCIICPUMECHTAX»

Pabouee cosemanue mo npoexry ABVH
Pa6ouee copemanue «Teopust HyKIeanuy U ee IPUMEHEHHS

Cogsemanne «CyneprHTErpupyeMble CHCTEMBI B KIIACCUIECKON M KBAHTOBOW MEXaHUKE)

3-e MexIyHapoiHOe pabouee copelianue «KBaHToBas pusnka u HHGOpMAIIHs

III MexaynapomHast I€THSISI CTyA€HYECKasl IIKOJIa
«SlnepHble METObI U YCKOPUTEIH B OMOJIOTHU M MEIUIIHE)

JletHsis CTyACHYCCKas IMPaKTHUKa 110 HAIIpaBJICHUAM ACATCIbHOCTU (0755141

MextyHapoziHas JIETHsIS LIKOJIa II0 COBPEMEHHON MaTeMaTHyeckol (usuke

VIII Mexaynaponnas ['omenbcekas KoIa-ceMUHAp
«AKTyanbHBIC IPOOIEMBI (PU3UKH MUKPOMHUPA»

MexynaponHas mkosa « Teopust siapa U ee acTpopu3nIecKre MPUIIOKEHHSD)

Cosemanne «CyrnepcuMMETPHH U KBAHTOBBIE CUMMETPHUNY
11T Mex myHapoaHast IKOJIa IT0 COBPEMEHHO# (hu3mKe

A OB e A O

22-29 mas, lyOHa

23-28 mas, [lyona

25-28 mas, lyona

30 mast — 3 utonst, JlyOHa
2-3 utons, [lyOHa

6—16 utons, [lyona

7—12 utons, [lyOna

15—17 ntons, Jy6na
20-26 utons, Jly6na
23-24 uions, JlyOHa

25 wronst — 3 utons, J{yoHa
27 wronst — 1 utons, J{yoHa
30 utons —3 utons, JlyOHa

30 uronst — 11 urons,
HyOna, Parmuno

12 urons — 4 aBrycra,

Jy6OHa
14-26 urons, 1yOHa

25 urons — 5 aBrycra,
T'omens, benopyccus

26 utons — 4 aBrycra,

Jy6Ha
28-31 untons, ly6Ha
8-15 aBrycra, Ynan-barop

International workshop «Relativistic Nuclear Physics: from Hundreds of MeV to TeV»
XIII International Seminar on Interaction of Neutrons with Nuclei

Baikal Collaboration Workshop

The 98th session of the JINR Scientific Council

International school «Heavy Quark Physics»

HADES Collaboration Meeting

The 4th Workshop on the Research at the IBR-2 Reactor

The 5th International Conference on Non-Accelerator New Physics (NANP-2005)
DVIN Workshop

Research workshop «Nucleation Theory and Applications»

Workshop «Superintegrable Systems in Classical and Quantum Mechanics»

3rd international workshop «Quantum Physics and Communication

III International Summer Student School on Nuclear Physics Methods
and Accelerators in Biology and Medicine

Summer Student Practice in JINR Fields of Research
Advanced Summer School on Modern Mathematical Physics

VIII international Gomel school-seminar «Modern Problems in the
Physics of the Microworld»

International school «Nuclear Theory and Its Applications in Astrophysics»
Workshop «Supersymmetries and Quantum Symmetries»

IIT International School on Modern Physics

XIIT European School on High Energy Physics

23-28 May, Dubna
25-28 May, Dubna

30 May — 3 June, Dubna
2-3 June, Dubna

6—16 June, Dubna

7-12 June, Dubna
15-17 June, Dubna
20-26 June, Dubna
23-24 June, Dubna

25 June — 3 July, Dubna
27 June — 1 July, Dubna
30 June — 3 July, Dubna

30 June — 11 July,
Dubna, Ratmino

12 July — 4 August, Dubna
14-26 July, Dubna

25 July — 5 August,
Gomel, Belarus

26 July — 4 August, Dubna
28-31 July, Dubna
8 —15 August, Ulaanbatar

21 August — 3 September,
Kitzbuhel, Austria
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XIII EBpomneiickas 1mkosia 1o (pu3uKe BHICOKUX SHEPrUi
VI Mexnaynapozanas koHpepenuus «Penopmanuzanuonnas rpynmna—2005»

XI MexayHaponHoe pabouee COBELIaHUe 110 CITTHOBOM (DM3HKE BEICOKHX YHEPTHI
MexynaponHas koHdepeHuns «Hosble TeHAeHINY B (U3HUKE BEICOKHX DHEPTHI»

3aKIUnTeNIbHOE pabouee COBEIIaHuE M0 IKCepruMeHTaM Ha ycraHoBke DKCUAPM

CoBemnianue « AKTyalIbHbIE POOJIEMbl KOCMUYECKOH PagroOnoIorun

IIPU JUTUTEIBHBIX OPOUTANBHBIX M MEKIITAHETHBIX ITHIOTUPYEMBIX MOJETax»
Cogemanune «Pu3uka Ha OyayIIuX KoJutaiepax»

XX MexyHaponHblil cUMIO3UYM «SlnepHas 31eKkTpoHuKa U KoMIboTHHD (NEC’2005)

MexrynapozHas KoH(pepeHuus «L{BeTHbIe KBApKI»

Pa6ouee copemanmue o npoexkry HUC

PaGouee corenranne koyutabopaunu NEMO

VI Hayunelii cemunap namsatu B. I1. Capanuesa

Kondepennus «IlepcrekTuBbl pa3BUTHs MyJIbTUMEIUHHON CIIyTHUKOBOM CBSI3U

u Bemanus B Poccun u ctpanax CHI»

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHTETA 110 IACPHON (pusnke

Ceccust IIporpaMMHO-KOHCYJIBTaTUBHOI'O KOMUTETA [0 (PU3UKE YACTHIL

Ceccust [IporpaMMHO-KOHCYTETaTHBHOTO KOMHUTETA IO (pU3HMKE KOHICHCHPOBAHHBIX Cpesl
Pabouee coBenranne koytadopanun «baiikam»

A OB e A O

21 aBrycra — 3 ceHts0ps,
Kuii6r03:16, ABcTpHs

30 aBrycra — 3 ceHTA0DS,
XenbCUHKU

1-5 cenrs6ps, {yona
10—17 centsi0Ops,

Snra, Ykpanna

14-21 cenrsops,
Hapeso, bonrapus
CeHTs10pB, [lyOHa

Cenrs6ps, TOunucu
12—-18 cenrs6ps,

Bapmna, bonrapus

19-23 cenrs6ps, Tounucu
15-16 cenrs6ps, [Jyona
22-29 cenrsiops, yoHa
23-25 cenrs0ps, [yOHa
Oxts16pb, ly6Ha

Hos6psb, [lyOHa
Hos6ps, [lyOHa
Hosi6ps, TyoHa
5-9 nekabpsi, 1yOHa

VI international conference «Renormalization Group—2005»

XI International Workshop on High Energy Spin Physics
International conference «New Trends in High Energy Physics»

EXCHARM Workshop. Final meeting on experiments at the set-up

Workshop «The Actual Problems of Space Radiobiology in Long Orbital and
Interplanetary Men Powered Flightsy»

Meeting «Physics at Future Colliders»

XX international symposium «Nuclear Electronics and Computing» (NEC’2005)

NIS Workshop

International Conference «Colored Quarks»

Workshop on NEMO Collaboration

VI Scientific Seminar in Memory of V. P. Sarantsev

Conference «Prospects for Further Multimedia Satellite Communication and
Broadcasting in Russia and CIS Countries»

Session of the Programme Advisory Committee for Nuclear Physics

Session of the Programme Advisory Committee for Particle Physics

Session of the Programme Advisory Committee for Condensed Matter Physics
Baikal Collaboration Workshop

30 August — 3 September,
Helsinki

1-5 September, Dubna
10-17 September,

Yalta, Ukraine

14-21 September, Tsarevo,
Bulgaria

September, Dubna

September, Thilisi

12—18 September,

Varna, Bulgaria

15-16 September, Dubna
19-23 September, Thbilisi
22-29 September, Dubna
23-25 September, Dubna
October, Dubna

November, Dubna
November, Dubna
November, Dubna
5-9 December, Dubna
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