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JNa6opaTtopus TeopeTuyeckomn pusnkm
um. H. H. Boronio6osa

B kupanbHON KOBapUAHTHON MOJEIM C HEJIOKAJIBHBIM
B3aMMOJIEHCTBUEM KBAPKOB BBIYMCIIEHBI KOPPEIATOPHI U30-
BEKTOPHOT'O BEKTOPHOTO V, a TakKe HM30BEKTOPHOTO A M
H30CHHITIETHOTO ) aKCHAJIbHO-BEKTOPHBIX TOKOB IIPH IPO-
CTPaHCTBEHHOIOMOOHBIX 3HAYCHUSIX uMITynbca. IloBene-
HUE KOPPEISITOPOB INPH HHU3KUX M BBICOKHX IIeperadax
CPAaBHUBAETCS C PE3YNBTaTaMU KHPAJIbHOW TEOPUU BO3MY-
LIEHUH U oniepaTopHbIM paznoxenueMm KX/I coorBercTBeH-
Ho. KomOwmHarus V—A xoppensatopoB u QyHKIUS Amiepa
D(qz), MOJIY4YEHHBIE B MOJIENIU, HAXOJAATCS B KOJINYECTBEH-

HOM cCoIJlaCuu C (1)yHKHI/ISIMI/I, U3BJICYCHHBIMU C IIOMOIIBIO
JUCTICPCUOHHBIX COOTHONIIEHUH u3 OKCIICPUMEHTAJIbHBIX
nanaeix ALEPH u OPAL mo WHKITIO3MBHBIM pacmajiam
r-nentoHa. IIpenckazanus MoJenu Mo 3JIEKTPOMArHUTHOU

+
pasHOCTH MacC IMruoHa .TL'_—J'L'O 1 TOJIIPU3YEMOCTH ITHOHA

TAKKe HAXO/ISATCSI B COIVIACHH C AKCIIEPUMEHTAIBHBIMU 3Ha-
YeHUsIMH. J]aHa olleHKa BKJIa 1a aJpOHHOM MMOJISIpU3aly Ba-
KyyMa B aHOMQJIbHBI MarHUTHBIH MOMEHT MIOOHA
aEVp ~6,5-10"%. Bbrunciena Tomonormueckas BOCIIpH-

UMYHABOCTH BaKyyMa x(qz) U J1aHa OICHKA Ha €€ MEepPBEIA
momenT y'(0) = (50 MsB)?.
Dorokhov A. E. Submitted to «European Journal Physics C».

PaccmarpuBaroTcst 603e-aToOMbl B JIOBYIIKAX, OXJIakK-
JICHHBIC HIDKE TeMIIeparyp 003e-3HHIITEHHOBCKOW KOH/ICH-
carn. CranmoHapHbIe pemeHust ypaBHeHus I'pocca—Ilu-
TAaeBCKOTO OMPEICISIIOT TOMOJIOTMYECKHE KOTEPEHTHBIC
MOJIBI, MIPEACTABIISIOIINE 003e-3MHIITEHHOBCKAN KOH/ICH-
caT Ha HEOCHOBHBIX YPOBHAX. DTH MOJBI MOTYT OBITh Te€HE-
PHUPOBAHBI C TOMOIIBI0 U3MEHSIOIIUXCS TTOJICH, YbH JacTo-
THI HAXOJATCS B PE30HAHCE C YACTOTAMH MEPEXoJa MEKIY
JIByMS KOJUIGKTUBHBIMHU YPOBHSIMH SHEPTUH, COOTBETCTBY-
IOIIAMH JBYM pa3HBIM TOMOJOTWYECKHUM MonaM. Teopus
PE30HAHCHOW TeHEepaIiK dTUX MOJl 0000IIeHa B HECKOJIb-
KHX aCIEeKTax: OMUCaHa MYJIBTHMO0BAsI TEHEPAIHsI; BEIBE-
JICH KPHUTEPHUH COXpaHCHHS (OPMBI, HAKJIaIbIBAFOLIHIA
OTPAHMUYEHUS Ha IOITyCTUMYIO IPOCTPAHCTBEHHYTO 3aBUCH-
MOCTb PE30HAHCHBIX ITOJICH; HCCIIEI0BAHBI BOIOLMOHHBIC
YpaBHEHUS [UIA CIIydasi TPeX KOTePEHTHBIX MOJI; BBIITOTHEH
MOJIHBIA aHAIN3 yCTOWYMBOCTH, IpeacKa3aHbl 3((EKThI
rapMOHHMYECKOW T'eHepaluu M MapaMeTpuyecKoi KOHBEp-

Bogoliubov Laboratory
of Theoretical Physics

The behavior of the isovector-vector V, isovector A,
and isosinglet y axial-vector correlators at spacelike mo-
menta is studied in the framework of a covariant chiral
quark model with a nonlocal quark—quark interaction. The
low- and high-momentum behavior of the correlators is
compared with the chiral perturbation theory and with the
QCD operator product expansion, respectively. The V-A
combination of the correlators and the Adler function D(¢?)

obtained in the model reproduces quantitatively the ALEPH
and OPAL data on hadronic z-lepton decays transformed
into the Euclidean domain via dispersion relations. The pre-

dictions for the electromagnetic 7" mass difference

and for the pion electric polarizability are also in agreement
with the experimental values. The hadronic vacuum polar-
ization contribution to the muon anomalous magnetic mo-
ment is estimated in the leading order: aEVp ~6.5-1078.

The topological susceptibility of the vacuum y(¢ 2) is eval-

uated as a function of the momentum, and its first moment is
predicted to be x'(0) = (50 MeV)>2.
Dorokhov A. E. Submitted to «European Journal Physics C».

Trapped Bose atoms, cooled down to temperatures be-
low the Bose—Einstein condensation temperature, are con-
sidered. Stationary solutions to the Gross—Pitaevskii equa-
tion define the topological coherent modes representing
nonground-state Bose—Einstein condensates. These modes
can be generated by means of alternating fields whose fre-
quencies are in resonance with the transition frequencies be-
tween two collective energy levels corresponding to two
different topological modes. The theory of resonant genera-
tion of these modes is generalized in several aspects: multi-
ple-mode formation is described; a shape-conservation cri-
terion is derived, imposing restrictions on the admissible
spatial dependence of resonant fields; evolution equations
for the case of three coherent modes are investigated; the
complete stability analysis is accomplished; the effects of
harmonic generation and parametric conversion for the
topological coherent modes are predicted. All the considera-
tions are realized both by employing approximate analyti-
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CHHU TOIOJIOTHYECKUX KOTEPEeHTHBIX MoJ. Bce mccienosa-
HHS IPOBEJCHBI C UCTIOIB30BAaHUEM NPHOIMKEHHBIX aHAJIU-
THYECKUX METOZOB U MOATBEPXKICHBI YHCICHHBIMU pacye-
TaMH ypaBHeHHs Ipocca—IluraeBckoro. OmnucaHHbIC
3¢ }eKThl MOTYT OBITH HCIIOIB30BAHBI JIJIsI aHA3a HH(OP-

MallM¥ U B KBAHTOBBIX BHIUYHUCIICHHSX.
Yukalov V. I., Marzlin K.-P.,, and Yukalova E. P. // Phys. Rev.
A. 2004 (accepted).

Jlaboparopust Teopernueckoit Gpuznku um. H. H. Boromro6osa.

Bemna u3 meyatu TpeThs KHUra (QyHIaMEHTAIbHOTO
CIPaBOYHOIO W3JaHMsI «DHEPruM M CTPYKTypa YpOBHEH
Saep», B CO3JaHUU KOTOPOTO MPHUHSIA y4acThe OobIiast
OUSU. OnyOnukoBaHHbIE B
2002-2004 rr. m3garensckuM gomoMm «llmpunrep» Tpu

Ipylmna COTPYAHUKOB

KHUTHU CIIPAaBOYHUKA COCTABIISIIOT 18- ToM cepuu crpaBoy-
HbIX u3naHuil Jlangonra—bépHiraiina «YucneHHble naH-

CeMHuHap MaMsITH BBIAIOIIET0OCs yUeHOTo, mepsoro aupekropa OUAN . Y. broxuniesa

|

Bogoliubov Laboratory of Theoretical Physics. Seminar in memory of the outstanding scientist, the first director of JINR D. Blokhintsev

cal methods by solving numerically the Gross—Pitaevskii
equation. Numerical solutions confirm all the conclusions
following from analytical methods. The described effects
can be employed for information processing and quantum
computing.

Yukalov V. I., Marzlin K.-P.,, and Yukalova E. P. // Phys. Rev.
A. 2004 (accepted).

The third subvolume (subvolume C) of the fundamen-
tal compilation «Energy and Structure of Nuclear Levelsy
prepared by a group of JINR scientists has been published
recently. Thus, Springer-Verlag completed the edition of the

18th volume of the new series of Landolt-Boernstein «Nu-
merical Data and Functional Relationships in Science and
Technology». The other two subvolumes A and B were pub-
lished in 2002-2003.

The reference book is meant for scientists involved in
nuclear and elementary particle physics, astrophysics, cos-
mology, radiation protection, and spectroscopy. It is quite
compact but, nevertheless, it contains complete and reliable
data on properties of nuclear excited states at relatively low
energies of more than 600 nuclides from Helium to Fermi-
um. The data are subdivided into various chapters according
to the nuclear charge Z and distributed over three sub-
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HBbIC U q)yHKHI/IOHaJ'IBHBIe COOTHOIICHUA B HAYKEC U TCXHUKE.
Hogas cepusi».

CrnpaBOYHUK ITpeAHA3HA4YEH ISl IIMPOKOTO Kpyra yde-
HBIX, T10 POJIy CBOUX 3aHSTUI HYX/IAIOIIUXCS B KOMITAKTHO
W3JIOKEHHOH, HO B TO )K€ BpeMsI JOCTaTOYHO MOJHOW M Ha-
JIeKHOHM MH(OpMaIK 0 CBOWCTBAX sIICPHBIX BO30YKICHNI
OTHOCHUTEJIBHO HEeOOIbIIHNX 3HEprHid. OH COEPKUT JaHHbBIE
0 JIMCKPETHOH 9acTH creKTpoB Oosiee 600 HyKIMIOB OT Te-
s (Z=2) no pepmust (Z=100). Mudopmarust npencra-
BJICHA B BHJIE IrarpamMM  Tabmmi. Ha auarpammax cxema-
THYECKH U300pa’KeHbI YPOBHH SIJIEP U Y-NIEPEXOIbI MEXKIY
HUMH, YKa3aHbl PHEPIHN YPOBHEH, X CITMHBI M YETHOCTH.
JlononHuTeNbHBIC TaHHBIE 00 OTJEIBHBIX YPOBHAX (BpeMs
JKM3HH, 3HAYCHUS MarHUTHOTO JHUITOJIBHOTO M 3JIEKTpUYe-
CKOTO KBaJIPYIOJIFHOTO MOMEHTOB, IIPHBEACHHbBIC BEPOST-
HOCTH JJICKTPOMAarHUTHBIX TIEPEXOI0B, IEPEUCHb PEaKIHH,
B KOTOPBIX HAOJIIOAIOCH JAHHOE COCTOSIHNE, M TIP.) TIPHBe-
JICHBI B TA0IHIAX.

Bcemy m3manunio mpennociana BCTYIHTEIbHAS IJ1aBa O
COBPEMEHHOU TEOPHH SACPHBIX BO30YKICHUH, HAITMCAHHAS
npodeccopom B. I'. CooBBEBBIM, BBICTYIIABIIUM TaKXKe B
poJin HeOPMAITLHOTO PYKOBOAUTEIISI M KOOPMHATOPA BCEH
rpynmsl aBTopoB. Kpome B. I. ConoBbeBa Haj CripaBOYHH-
koM paboramu A. U. BnosuHn, B. B. Boponos, JI. A. Ma-

noB, B. 1O. ITonomapes, A. H. Ctopoxenko, A. B. CymixoB
(JIT®), K. . IpomoB u B.U. @omunsix (JIAI) u
H. 1O. upuxosa (JINUT). I'maBa, mocsimeHHast COCTOSHU-
SIM CaMBbIX JIETKUX sJIep C aTOMHBIMU HOMepamu MeHblie 20,
Harncana cotpynHukamu MI'Y u USAW PAH H. I1. KOu-
HbiM, U. A. THI03y0 u E. B. bamannunoii. O0miyro pegax-
U0 M3IaHus ocymiecTBisu1 mpodeccop X. Iommep.

A. Boosun

JlabopaTtopus BbICOKUX 3HEprum
um. B. U. Bekcnepa n A. M. banauHa

[IpoBeneHO cpaBHEHHE HKCIIEPUMEHTAIBHBIX pacmpe-
JICIIEHUI CTPIMEPOB IO KyOy MX IHaMETPOB C pe3yibTara-
MU JIOCTaTOYHO MPOCTHIX PACUETOB, B KOTOPBIX OBLIH yUTe-
HBI KJIACTEpPHAs CTPYKTypa cielda 3apsKeHHOM YacTHIIBI,
CTaTUCTHYECKUI XapaKTep Pa3BUTHUS JIABUH M HATHYHE I10-
pora peructpanuu. [loka3zaHo, 9TO JaHHBIE HKCIIEPUMEH-
TaJbHBIE PACIPEICICHUs] MPHUOIM3UTENBLHO MPOIIOPIIHO-
HaJIbHbI HA/IMOPOTOBOM YaCTH CIIEKTpa IePBUYHON MOHU3A-
LIUU, IPOU3BOJUMOM 3apsKEHHON YaCTULIEH B ra3e KaMephl.
Bonbioit pazdpoc q1uamMeTpoB CTpUMEPOB Ha CIIeJIe 4acTH-
Il 0OYCJTIOBJIICH XapaKTepoM pacIpeleNeHUs MEePBHYHON

volumes. For each nucleus an energy level diagram pro-
vides a schematic representation of the level structure, to-
gether with the information on spin and parity, and the exci-
tation energy of the levels, as well as gamma-transitions
between the levels. The tables provide additional informa-
tion on the properties of the individual levels, for instance,
quadrupole and magnetic moment, reduced transition prob-
abilities for y-decays, main nuclear reactions in which the
level was populated, etc.

Subvolume A opens with a special introductory chapter
devoted to a contemporary theory of nuclear excited spectra
written by Prof. V. G. Soloviev. He was also the coordinator
and informal leader of the team of authors. The other au-
thors of the compilation are L.Malov, V.Ponomareyv,
A. Storozhenko, A. Sushkov, A.Vdovin, V. Voronov
(BLTP), V. Fominykh and K. Gromov (DLNP), and N. Shi-
rikova (LIT). The chapter devoted to spectra of light nu-
clides with atomic numbers less than 20 was prepared by the
scientists from Moscow State University and INP of the
Russian Academy of Sciences. The editor of the reference
book is Prof. H. Schopper.

A. Vdovin

Veksler and Baldin Laboratory
of High Energies

Experimental distribution of the streamer diameter
cubes was compared with the results of rather simple calcu-
lations taking into account the cluster structure of a charged
particle track, statistical nature of the avalanche develop-
ment and the threshold of registration. It was shown that the
experimental distributions are approximately proportional
to the integral of the primary ionization spectrum (of the
part exceeding threshold) of the streamer chamber gas by a
charged particle. Wide spread of the streamer diameters de-
pends on the primary ionization distribution character. Inte-
gral streamer diameter distributions can be used to measure
specific ionization of charged particles registered in the
streamer chamber.

Aksinenko V. D. et al. About the Distribution of Streamer

Diameters on a Charged Particle Track in a Streamer Chamber.
JINR Preprint P13-2003-108. Dubna, 2003.

The experimental data on 7z~ -meson multiple produc-
tion in pp interactions at \Js <30GeV do not contain indica-
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noHu3auu. VHTerpaibHOE pacrpeesieHue JAuaMeTpoB
CTPUMEPOB MOXKET OBITh HCIIOJIB30BAHO MPH HM3MEPEHUHU
YJIeTbHON MOHU3ALMH, IPOU3BOUMON 3apsKEHHOW YacTu-
Lel B CTPUMEPHON KaMepe.

Axcunenxo B. /[. u dp. O pactipeieneHIN IUaMETPOB CTPHMeE-

POB Ha cie/ie 3apsKeHHON 4acTullbl B CTpUMepHoi kamepe. [lpe-
npuat OUSU P13-2003-108. y6na, 2003.

ITokazaHo, 4TO SKCHEPUMEHTAJIBHBIE JaHHbIE IO MHO-
JKECTBEHHOMY POXKJIEHUIO T -ME30HOB B pp-B3aUMOJICH-
CTBMSIX IIpU \G <30 I'»B He copepxar ykazaHui Ha cyllie-
CTBOBAHHE KAaKUX-THOO KOPPEISAINN MEXIY 7T -ME30HAMH,
KpOMe CBSI3aHHBIX C COXpaHCHHEM HMITYJIbCca U MHTEpde-
PEHINOHHEIX. PactipeiesieHns Mo MHOXECTBEHHOCTH B OBI-
CTPOTHBIX MHTEpBaJIaX, KOPPESIUUMU BIIEpE-HA3al, ABYX-
YaCTUYHBIE KOPPEIAIUH IO OBICTPOTAM H ITOTIEPEYHBIM UM-
MyJbCaM HE HPOTHUBOPEYAT HE3aBUCHUMOMY POXKICHUIO
7T~ -Me30HOB. I3 HE3aBUCUMOI0 POXKJICHUS YaCTULl HE Clie-
JIyeT KaKUX-JIMOO OTrpaHUYCHUH HA WX PACHPEACICHHS 10
MHO>KE€CTBEHHOCTH.

Tonoxeacmoe A. . HezaBucumoe pokieHue I -ME30HOB B

pp-B3anmoneiictusix. [lpenpunt OMSN P2-2003-52. [ly6Ha,
2003.

Na6opatopus ¢pusmkm yactmy

OnuceiBaeTcss aBTOMAaTH3UPOBAHHBIN amllapaTHO-IPO-
rpammMubiii komruieke (AITK) st xoHTponst crarucruye-
CKHX IEKTPUYECKUX IapaMeTPOB KPEMHUEBBIX CTPHIIO-
BBIX JIETEKTOPOB, IPUMEHSIEMBIX B COCTaBE TOPLEBON YaCTH
2JIEKTPOMAarHUTHOIO Kajlopumerpa skcnepumenta CMS.
[Tpumenenne AIIK no3Bossier pemuTsb mpoOiieMy BXOIHOTO
KOHTPOJISI OOJTBIIIOTO KOJTMYECTBA KPEMHHUEBBIX IETEKTOPOB
IPU UX MaccoBOM Ipou3BoacTBe — 1800 1eTekTopoB B Te-
ueHHe AByX JeT. [Iporpammuast yacts AIIK peanusoBaHna B
cpene mporpammupoBanus Delphi u comepxut ymoOHBIN
uHTepdeiic omeparopa aast 00paOOTKH M BU3yalH3aLlUH
JIAaHHBIX W3MEPEHUI, a TaKkKe COBPEMEHHBIE DPA3BHUTHIE
cpezcTBa nof ynpasineHneM MS-Windows st paGoTsl ¢
ceTeBoil 0a30i MaHHBIX. BBICOKHME PKCIUTyaTallMOHHbIE Ka-
yecTBa M HaJeKHOCTH paboTsl AIIK monTBepskaeHs! mpu
tectupoBanun 6osee 800 nerexropoB. TexHHueckue perre-
Hust, peanu3oBanHble B AIIK, MOryT OBITH IOJIE3HBI MPH
MPOEKTUPOBAHUY U CO31aHUN aBTOMATU3HPOBAHHBIX amlla-
paToB JUIsl KOHTPOJSI NEKTPUUECKUX MapaMeTPOB MHUKPO-
CTPUMOBBIX AETEKTOPOB.

Tonymeun U. A. u op. Coobmenune OVSIN P13-2003-203.
Jly6Ha, 2003.

tions of the existence of some correlations among the 77~
mesons, except correlations connected with momentum
conservation and interference ones. Multiplicity distribu-
tions inside rapidity intervals, forward—backward correla-
tions, two-particle rapidity, and transverse-momentum cor-
relations do not contradict independent 7t ~ -meson produc-
tion. Any restrictions on their multiplicity distributions do
not result from independent particle production.

Golokhvastov A. I. Independent 7~ -Meson Production in
pp-Interactions. JINR Preprint P2-2003-52. Dubna, 2003.

Laboratory of Particle Physics

An automated test-bench for electrical parameters in-
put control of the strip silicon detectors, used in the End-Cap
Preshower detector of the CMS experiment, is described.
The test-bench application allows one to solve the problem
of silicon detectors input control in conditions of mass pro-
duction — 1800 detectors over 2 years. The test-bench soft-
ware is realized in Delphi environment and contains a user-
friendly operator interface for measurement data processing

and visualization as well as up-to-date facilities for
MS-Windows used for the network database. High operat-
ing characteristics and reliability of the test-bench were con-
firmed while more than 800 detectors were tested. Some
technical solutions applied to the test-bench could be useful
for design and construction of automated facilities for elec-
trical parameters measurements of the microstrip detectors
input control.

Golutvin 1. A. et al. JINR Commun. P13-2003-203. Dubna,
2003.

The single-spin asymmetry, which appears due to the
interference of single and double gluon exchanges between
protons has been considered. A heavy fermion model is used
to describe the jet production in the interaction of the gluon
with the proton implying further averaging over its mass. As
usual in one-spin correlations, the imaginary part of the dou-
ble gluon exchange amplitude plays the relevant role. The
asymmetry in the inclusive set-up with the pion tagged in
the fragmentation region of the polarized proton does not
depend on the center of mass (c. m. s) energy in the limit of
its large values. The lowest-order radiative corrections to
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PaccMoTpeHa OHOCTIMHOBAS ACHMMETPHSI, BO3HHKAFO-
1mast u3-3a HHTeP(HEPEHITHH OMHOYHOTO U JBOWHOTO TITFO-
OHHBIX 0OMEHOB MEX/y POTOHAMH. J[JIsT OTTHCAHUS POXKIC-
HUSl CTPYH NpU B3aUMOJEHCTBUM INIIOOHA C IPOTOHOM HC-
[OJIb30BaHA MOJETb TSDKEIOro (epMHOHa, KoTOpas
HOJPa3yMEBACT, 4TO CPEIHSIS Macca CTPYH — MOPSIIKa Mac-
bl TpoToHa. Kak 06BIYHO B OHOCTIMHOBBIX KOPPEISIIHSIX,
MHHMas 9acTh aMIUIATYIbI ABOWHOTO TIIFOOHHOTO OOMEHa
UTPacT OMPEACISIONIYI0 POJIb. ACHMMETPHS B HHKITFO3HB-
HOIl MOCTAHOBKE ¢ MCUYCHHBIM THOHOM, POXKIAFOIINMCS B
o6mnacty hparMeHTAaIMH TOIIPU30BAHHOIO IPOTOHA, HE 3a-
BHCHT OT DHEPIHH B C. 1. M. B IIPeJieie e¢ OOJBIINX 3HAYC-
HUH. B m1aBHOM OrapuMHUYeCKOM TPHOIMKEHUH BBIYH-
CIICHBI PAIHAIIHOHHBIC TOMPABKH HU3IIIETO MOPS/IKA K OIS~
PH30BaHHOMY W  HEMONSAPHU30BAHHOMY  BKJIagaM B
mddepennnansHbie ceueHus. B ocHOBHOM K03 GHIIUEHT
norapudma OTHOIICHHUS SHEPTHH B C. I[. M. K Macce MHOHa
3aBHCHUT OT TOMEPEYHOTO MMIITYJIbCa MMOHA. JTO OTHOIIIE-
HIE IACT BKJIA,T HU3IIIETO TTOPSIIKA B ACHMMETPHIO, KOTOPBIit
MOKHO HMHTEPIPETHPOBATh KAaK YACTHYHBIH B 3HAUCHHC
YIJIOBOTO MOMEHTA TIPU HYJICBOM TEPEIAHHOM HMITYJIbCE

JlaGopatopus siiepHbIX
peaxuuii um. I'. H. ®neposa.
T'octe OUSUN coBeTHHK
noconscrsa @panyu B PO
r-H b. Cyaiie (kpaiinuii ciesa)
3HAKOMUTCS C HAyYHOH
nporpaMmoit maboparopun

Flerov Laboratory

of Nuclear Reactions.

JINR’s guest, Advisor at the
Embassy of France in RF

B. Soyer (extreme left) is
acquainted with the scientific
programme of the laboratory

the polarized and unpolarized contributions to the differen-
tial cross sections are calculated in the leading logarithmic
approximation. In general, a coefficient of logarithm of the
ratio of c.m.s energy to the pion mass depends on the
transversal momentum of the pion. This ratio of the lowest-
order contribution to the asymmetry may be interpreted as
the partial contribution to the odderon intercept. The ratio of
the relevant contributions in the unpolarized case can be as-
sociated with the partial contribution to the pomeron inter-
cept. The numerical results given for the model describe the
jet as heavy fermion decay fragments.

Ahmedov A. et al. // J. Phys. G: Nucl. Part. Phys. 2003. V. 29.
P. 521-529.

(unTepcenT) obepoHa. OTHOIICHHE ONPEEIISIOIINX BKIIA-
JIOB B HETIOJISIPU30BAHHOM CJTy4ae MOKHO CBSI3aTh C 4aCTHY-
HbBIM BKJIaJIOM B HHTCPCCOT IIOMCPOHA. HpI/IBeIIeHHI)Ie
pE3YAbTAaTBl MOACIBHBIX YHUCJICHHBIX OLECHOK OITMCBIBAIOT

CTPYIO Kak (pparMeHThI pacaja TSHKEIoro hepMuoHa.
Ahmedov A. et al.// J. Phys. G: Nucl. Part. Phys. 2003. V. 29.
P. 521-529.

B pa6ore [ 1] u3y4aercs KOIIEKTUBHOE TTOBEIEHUE BTO-
PHYHBIX YacTHIL B pp-B3aumosenicTeusx npu 70 ['3B/c. s
OIUCAHUs MPOLIECCOB C OYEHb OOJBIIONH MHOKECTBEHHO-
CThIO MIPEJIOKEHA JIByXCTauiHasl TIII0OHHas Mojienb. [1o-
Ka3aHO, YTO TJIIOOHBI UTPAIOT aKTUBHYIO POJHb BO MHOXKE-
CTBCHHOM POXKACHUHU. AHAJH3 paclpeeeHU 10 MHOXKe-
CTBEHHOCTH 3apsDKCHHBIX M HEHTPANbHBIX YACTHII, a TAKKE
IO TTOJTHOH MHO)KECTBEHHOCTH PACKpPbIBAET TEPMOANHAMHU-
YECKHUI CMBICI 3THX B3aUMOACUCTBHI. MexaHu3M 00pa3o-
BaHUS MITKHX (OTOHOB paccMaTpUBAaeTCs KaK CHUTHAI O
KBapK-TJIFOOHHOM cHcTeMe. DKCIIEpUMEHTaIbHO Habronae-
MBIN U3ITUIIEK CTPAHHOCTH B IPOTOHE HHTEPIPETHPYETCS B

Collective behavior of secondary particles in pp-inter-
actions at 70 GeV/c has been investigated in [1]. The Two
Stage Gluon Model is proposed to describe the processes
with a very high multiplicity. It is shown that gluons play an
active role in the multiparticle dynamics. Analysis of multi-
plicity distributions of charged and neutral particles, and to-
tal multiplicity reveals the thermodynamic meaning of these
interactions. The mechanism of the soft photon formation as
a signature of the quark-gluon system is considered. The ex-
perimentally observed excess of strangeness in the proton is
interpreted in the model of the physical vacuum excitement,
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Mozeni (pU3NYECKOTO BaKkyyMma, MpPEeUIOKEHHON B pabore
[2]. Pe3ynbrarom paGoTHI SIBISIOTCS OLEHKH CIEKTPA MST-
KX (POTOHOB IO CPEIHEH SHEPTHH.

1. Kokoulina E., Nikitin V. Talk given at 7th International

School-Seminar on the Actual Problems of Microworld Physics.
Belarus, Gomel, 28.07-8.08, 2003 [hep-ph/0308139].

2. Volkov M., Kokoulina E., Kuraev E. // Ukr. J. of Physics.
2003. V. 48. P. 1252.

JNlabopatopus spaepHbIX npobnem
um. B. IN. Oxenenosa

B Hay4HO-3KCIIEpUMEHTAIBHOM OTJENE SACPHOM ClIEK-
TPOCKOTINH U PATUOXUMHUH TIPOBEICHBI H3MEPEHHS YTIIOBOU
Koppersuu yy-kackana 2,754 MaB — 1,369 MaB (4+, 2%,

0B 24Mg, 3acensieMoro npu 3 -pacraje 2Na n IIPOXO-

JILIET0 4epe3 IMPOMEXYTOUHBbIH YpPOBEHb 24Mgll QT,
1369 x2B, 7 = 1,95 mc, u = +1,02 u 5, O =—0,166 6). Us-
MEpEeHHs MOKa3aJli HEeBO3MYIICHHBIN XapakTep KOppeis-
LMU B Cpelax ¢ pasnu4Hoi aromHoi maccol (H,O, Al, Csl
u Pb). Caenan BBIBOJ: MEPEXOIHBIC OIS, BOSHUKAIOIINE B
MOMEHTHI CTOIIKHOBEHHU TOYEPHETO aToOMa, SHEPTHs OTIa-

91 KOTOPOTO 00YCIIOBJIECHA -paciaoM U MOCIC Ty FOIMH
y-miepexofaMu, He HM3MCEHSAIOT OpPHUCHTAILMIO CIHHA s[apa
JIAaHHOTO aToMa.

bpyoanun B. b., Benuukos A. U., Koponee H. A. u op. Vcce-
JIOBaHME BIIMSIHUS OTAAYHU sI/Jpa Ha YIVIOBYIO KOPPEJISIIMIO KacKa -
HBIX Y-KBaHTOB IIPH pacraje 24Na(ﬁ_)z‘*Mg. IIpenpunt OUAN
P6-2003-231. Iy6Ha, 2003.

B Hay4yHO-3KCIIEpUMEHTAIBHOM OTJIENE SAEPHOM ClIEK-
TPOCKOTINM M PaJUOXHUMHHU TPOBEICHO HM3yUCHHE HHTEH-
CHUBHOCTEH U CIIEKTPOB BPEMEHHBIX PACIIPENEIEHUI TIOCIIe-
UMITYJIbCOB OT MOHOB OOPaTHOW CBSI3M B 3aBUCHMOCTH OT
Pa3sHOCTH TOTEHIMAIOB MEXIy (POTOKATOIOM M NEPBBIMHU
nmuHOomaMu @DV 130. YecTaHOBIEHO CyIIeCTBEHHOE MPEBHI-
IIEHNEe WHTEHCHBHOCTH M aMIUINTY[ IOCICHMITYIbCOB
D5V 130 mo cpaBaenuto ¢ XP2020, 4To MOXKET OTPaHUIUTH
BO3MOKHOCTH TipuMeHeHuss POV 130 B psje sKcriepuMeH-
TOB C HCIIOJIb30BAaHUEM aBTOKOPPEISIIMOHHBIX CHIEKTPOME-
TPOB 3aJeP>KAHHBIX COBIIAJCHHH.

bpyoanun B. b., Moposos B. A., Mopososa H. B. Ilocienm-
yJIbChI HOHHO# 00paTHO#i cBsi3u B hoToymHokuTesIXx DIV 130 1
XP2020. Hampasieno B sxypHai «I1TO».

suggested in [2]. As a result, the soft photon emission spec-
trum, as well as average energy of gluons are estimated.

1. Kokoulina E., Nikitin V. Talk given at the 7th International
School-Seminar on the Actual Problems of Microworld Physics.
Gomel, Belarus, 28.07-8.08, 2003 [hep-ph/0308139].

2. Volkov M., Kokoulina E., Kuraev E. // Ukr. J. of Physics.
2003. V. 48. P. 1252.

Dzhelepov Laboratory of Nuclear Problems

Angular gamma—gamma correlation of yy-cascade
2.754 MeV — 1.369 MeV (41,2%,0%) in 2*Mg(**Na (87)
24Mg) is measured. Parameters of intermediate nuclear state
2Mgl(2F, 1369 keV) are: 7 = 1.95 ps, u = +1.02 i, and
QO =—0.166 barn. The experiment shows that the angular
correlation is unperturbed in condensed matter with differ-
ent atomic masses (H,O, Al, Csl, and Pb). Conclusion:
transition fields, arising at the moment of collisions of the
daughter atom, whose recoil energy originated from ~ de-
cay and following y-rays, do not change nuclear spin orien-
tation of this atom.

Brudanin V. B., Velichkov A. I., Korolev N. A. et al. Study of
the Influence of Nuclear Recoil on Angular Gamma-gamma Cor-
relation in 2*Na (8~) 2*Mg Decay. JINR Preprint P6-2003-231.
Dubna, 2003.

Intensities and time distributions of ion feedback after-
pulses are studied as a function of the difference of poten-
tials between the photocathode and the first dynodes in FEU
130. The intensities and amplitudes of afterpulses in FEU
130 are found to be appreciably larger than in XP2020,
which may limit the use of FEU 130 in some experiments
with autocorrelation delayed-coincidence spectrometers.

Brudanin V. B., Morozov V. A., Morozova N. V. Ton feedback

afterpulses in FEU 130 and XP2020 photomultipliers. Submitted
to «Instruments and Experimental Techniques».

The first measurements of K * (892)*-mesons produc-
tion properties and their spin alignment in v p (CC and NC)
interactions are presented. The analysis of the full data sam-
ple of the NOMAD experiment is performed in different
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B Hay4HO-3KCIIEPUMEHTAJIBHOM OTAeAC (DU3MKH diie-
MEHTApPHBIX YACTHII U3yUYaIOTCs PE3yJIbTaThl H3MEPEHHS HH-
TErpaibHBIX U IU(G(GEPEHINATHHBIX BBIXOIOB BEKTOPHBIX

* +
K (892)™-Me30HOB, a TaK)K€ BHICTPOCHHOCTH UX CITUHOB B

Pa3TUYHBIX KUHEMATUYECKUX 00IacTsAX B V ,, -B3aUMOJICH-

u
CTBHUSX II0 KaHAJaM 3apsDKEHHOTO M HEHTPaJIbHOIO TOKOB.
Onpenenensl  mapameTpel  Pgo: 0,39 +0,06(crar.) =
+0,04(cucr.) ms K * (892)* -me30m0B 1 0,26 +0,07(cTar.) +
+0,03(cuct.) mmsa K : (892)™ -M€30HOB, UTO COOTBETCTBYET

OTCYTCTBUIO BBICTPOCHHOCTH CHHMHOB. J[yisi aHanmza wc-
M10JIb30BaH MOJIHBIN Ha6op JAaHHBIX, HAKOIIJICHHBIX B 5KCIIC-
pumente NOMAD.

Haymos /. B., Ilonog b. A., Yykanos A. B. I3mepenue BbI-
CTPOCHHOCTH CIIMHOB BEKTOPHBIX K*(892)t-M630HOB, POXIEH-

HBIX B V M-BSaHMOI{eﬁCTBHHX B skcniepumentre NOMAD. Hampa-
BJIeHO B >kypHal «lIucema B DUAS».

B Hay4HO-3KCIIEpHMEHTAIBHOM OT/ENe (PU3UKH TIPO-
MEKYTOYHBIX SHEPT Ui IOJTy4YeHbl 001Me (hOPMYITBI JUIS T1a-

PaMeTpOB CIIMH-CIMHOBOM Koppessuun C; ; u ko3 PuIH-
€HTOB Iepeadn nojispuzauuu K lj B peakuuu NN - YO
BOJIM3M TOpOTa JJIsl MPOM3BOJILHOTO CIIMHA MEHTaKBapKa

ot. ITokasano, uro usmepenue 3naka C; j Hm HaOmroIe-

JlaGoparopus sipepubix mpodnem uM. B. I1. [xenenosa. CoTpynHUKH Ta00paTopu,
YYaCTHUKHU cOOpKH 86 MIOOHHBIX KaMep — OCHOBHOTO 3JIeMEHTa MIOOHHOH cuctemsl yctanoBku ATLAS (LHC)

ITEr

5

Dzhelepov Laboratory of Nuclear Problems. Laboratory staff members who participate in the assembling
of 86 muon chambers — the main element of the muon system for ATLAS (LHC)

kinematic regions. The results obtained for the p, value,
0.39 £0.06(stat.) £0.04(syst.)  for K" (892)"  and
0.26 £0.07(stat.) £0.03(syst.) for K * (892)™, are com-
pared with theoretical predictions based on the LEP mea-

+

surements in et e~ annihilation at the z° pole.

Chukanov A. V., Naumov D. V. and Popov B. A. Production
properties of K *(892)i vector mesons and their spin alignment as

measured in the NOMAD experiment. Submitted to «Particles and
Nuclei, Lettersy.

General formulae for the spin—spin correlation parame-
ters C; J and spin-transfer coefficients K l] are derived for

the reaction NN = YO NN at the threshold for an arbitrary
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HHUE HEHYJICBOW Mepeady MONIpH3aluy OT HYKJIOHA K TH-
MEepoHy Y MO3BONAET OAHO3HAYHO ONPEICIUTh P-4eTHOCTh
nentaxsapka © 1 HesaBucuMo ot 3Hauenns ero crmma. M-
MEpEeHHE ITUX HAOIIOAaeMbIX B 000MX KaHAJIaX PEAKIUH pp
¥ pr TO3BOJISET ONpeNeTuTh n3ocona O

Vaukoe 1O. H. B03MOXHOCTb oOmpenesieHus P-4eTHOCTH

MEeHTaKBapKa ot s peakipn NN - yot. Hamnpasneno B «Phys.
Lett. B».

4 wmapra corpynHuku JlaGopatopuu SIEpHBIX IIpO-
671eM — yYaCTHHKH COOPYKECHHUSI MEOOHHOM CHCTEMBI yCTa-
HOBKM ATLAS/LHC — ycrenrHo 3aBepiumim cOOpKy BcexX
86 MIOOHHBIX KaMe€p — OCHOBHOT'O 3JIEMEHTa MIOOHHOMU CH-
crembl yctaHoBKU ATLAS. TlpoiineH BaxHbII dTal B BbI-
TIOJIHEHUN MEXyHapomHbIX obsizarenscts OVSIN mepen
IEPH. Kameps! pazmepom 1,6 X3 M n oOmieit ruromaiso
cBbime 400 2 cobpanbl 13 25 000 oTaenbHBIX ApelhOBBIX
TpyOOK, Takxke nponsseeHHbIX B OMSN.

Hecmotpst Ha 3HauUUTENbHBIE Pa3Mephl, KaMEPbl OTHO-
CATCS K Pa3psily COBPEMEHHBIX BBICOKOTOUHBIX KOOPAMHAT-
HBIX TPEKOBBIX JETEKTOPOB, COOPAHHBIX C TOYHOCTBHIO HE
xyxe 20 Mx. Kaxgass kamepa ocHaIeHa ONMTHKOAIEKTPOH-

HOM CUCTEMOH HENPEPBIBHOIO KOHTPOJS YPOBHS MEXaHU-
yeckux Aedopmaimii, YTO TO3BOJISIET  PEaTn30BaATh
YKa3aHHYIO TOUHOCTh B YCIOBHSIX MEXaHUYECKUX M TEPMHU-
YecKux ae(opmaruii.

Bnepeau 3aBepmatomuii nepen otmpaskoid B LIEPH
sTan paboThl — OCHAIIEHHE KaMep BCEMH HEOOXOANMBIMH
JUIs. HaJIeXKHOW paboThl cucTeMamu (Ta3zopacipeesieHusl,
BBICOKOBOJIBTHOTO ITUTAHUS U AIEKTPOHUKHU CUMTHIBAHUS, A
TaKk)Ke TEeMIEpaTypHbIMU JaTYMKaMH) U UX KOMIUIEKCHAs
npoBepka. PaboTkI 110 UCTIBITAHHUIO MIOOHHBIX KaMep JTOIK-
HBI OBITH 3aBepiieHb! B 2004 1.

Na6opaTtopus HEUTPOHHOM hU3UKM
um. U. M. Ppanka

25 mapra B KoH(pepeHI-3ane JlabopaTopun HEUTpOH-
HoW pm3uku M. M. M. @panHka cocTosuics ceMuHap, IMo-
CBAMICHHBINH 20-7TeTHI0 MyCKa B JKCIUTyaTaIllIo peakTopa
WBP-2.

C mpuBeTCTBHEM M IIO3[PABICHHSIMH K KOJUIEKTHBY
JIH® ob6parunuce aupexrop OSSN akagemuk B. I'. Kagsi-
MEeBCKUH, Bulle-aupektop npodeccop A. H. Cucaksn. J{u-
pexrop JIH® A. B. benyumkud Bpy4ui1 IUILUIOMBI Ha CTHU-

spin of the pentaquark ©*. It is shown that measurement of
the sign of C; jor observation of the non-zero polarization
transfer from the nucleon to the hyperon Y allows one to de-
termine the P parity of the ® T unambiguously and indepen-
dently of the spin of the ®*. Measurement of these spin ob-
servables in both pp- and pn-channels of this reaction deter-
mines also the isospin of the @ 7.

Uzikov Yu. N. A possibility to determine P parity of the
ot pentaquark in the NN - YO™ reaction. Submitted to «Phys.
Lett. B».

On 4 March, the stuff-members of the Laboratory of
Nuclear Problems participating in the construction of the
muon system of the ATLAS/LHC facility successfully fin-
ished the assembly of all the 86 muon chambers, which form
the main component of the muon system in the ATLAS
set-up. An important stage has been completed in fulfilling
JINR’s obligations to CERN. The chambers were assem-
bled from 25 000 separate drift tubes also fabricated at
JINR. They are 1.6 X3 m in size and have a total area of
over 400 m?.

Despite the considerable dimensions, these chambers
are qualified as modern high-current coordinate track detec-
tors assembled with an accuracy not worse than 20 micron.
Each chamber is fitted with an optoelectronic system to pro-
vide monitoring of the level of mechanical deformations,
which allows one to achieve the required precision in the
conditions of mechanical and thermal deformations.

Ahead is the closing stage of work before shipment to
CERN — fitting the chambers with all the systems required
for reliable work (systems of gas distribution, high-voltage
power supply and readout electronics, as well as tempera-
ture sensors) and their complete testing. Work on testing the
muon chambers is to be completed in 2004.

Frank Laboratory of Neutron Physics

On 25 March, a seminar dedicated to the 20th anniver-
sary of launching the IBR-2 reactor was held in the confer-
ence hall of the Frank Laboratory of Neutron Physics.

JINR Director Academician V. Kadyshevsky and JINR
Vice-Director Professor A. Sissakian addressed the FLNP
community with greetings and congratulations. FLNP Di-
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JlaGoparopust HelTpoHHO# Gu3uku um. 1. M. Opanka. Frank Laboratory of Neutron Physics.
HayuHblil ceMuHap 1 9KCKypcus 110 JlabopaTopu, Scientific seminar and an excursion around the laboratory
HocBsieHHbIe 20-JIETUIO CO JTHS CIaYM B SKCILTyaTaIuIo dedicated to the 20th anniversary of launching
yHUKasbHOro peakropa MbP-2 the unique IBR-2 reactor

________________________________gaF ___________________________________
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neanuu uM. M. M. @panka 2004 r. E. B. EpmakoBoii,
B. U. bynnapuyk, B. E. FOnuny.

I'maBubiii uwxenep JIH® B. JI. AnaHbeB BO BCTyIU-
TEJIFHOM CJIOBE PaccKasaj MPUCYTCTBYIOIIMM 00 MCTOPHUU
coznanust ¥ paspaborku peakropa UBP-2, a Taxoke npencra-
BUJI rocteit cemunapa: crneunanuctoB HUKMUIOT — ras-
Horo koHcTpykTopa FO. M. Uepkariosa, [ITaBHOTO HHKEHE-
pa II. 1. ®akeeBa, masHoro texHonora C. B. Onuiienko,
pykoBonutens rpynnsl W. T. TpeTbsikoBa, Bexylmero Hayu-
Horo corpyaHuka B. C. CMupHOBa, cTapiIux Hay4HBIX CO-
tpyauukoB B. JI. Jlomunze, B. JI. CusapeBa; HauanbHHKa
6ropo M. T. Boporrosa (I'CITM MunaToma) 1 I1aBHOTO Ha-
yunoro corpynHuka BHHWHWHM wum. A. A. bouapa
. C. T'onoBHuHa.

Brictynnenne E. I1. [IlabanwHa, MOCBSIIICHHOE HCTO-
PHUH pa3BUTHS TOJABIKHBIX OTpaKaTeleld M XOJOIHBIX 3a-
MeaTenei Ha peakrope MBP-2, otnmmyanock comepika-
TETBLHOCTHIO M OOJIBIION JToJiel 'oMopa. HavanpbHHUK CEKTO-
pa JIH® mpodeccop A.M. bamarypoB, BeIcTymas c
HaydHeIM JoknanoMm «Helitponorpadus nHa peaxTope
WBP-2», pacckaszai 06 0co00ii posii YHUKAIBHBIX HapamMe-
TpoB peakropa IBP-2 B pa3suTun pU3MKK KOHICHCHPOBAH-
HBIX cpen B JJaboparopuu HEHTPOHHOMN (DU3HKH.

Bo BTOpO#i N0I0BUHE OHS U1l YY4AaCTHUKOB CEMMHApa
OBLTa OpraHm3oBaHa KCKypcus Ha peaktop UBP-2, B 31a-
HUE KOTOPOIO YK€ IIEPEBE3EH HOBBIN IIOJABUKHBIN OTpaXka-
TeNb U1 MOAEPHU3UPYEMOIO PEAKTOPA.

Jla6oparopus UHPOPMALMOHHBIX
TeXHOosNormm

B pamxax CormameHuss O COTPYIHHYECTBE MEXKIy
OUAN u Yausepcurerom Kefintayna (FOAP) corpynamka-
My JIUT BBINOAHEHO YMCIEHHOE MCCIIEJOBAHUE MHOIOCO-
JIMTOHHBIX PELIECHU HeNMHEeWHOro ypaBHeHus lpenunre-
pa ¢ camo(hOoKyCHPYIOILeH HEMMHEWHOCTHIO, JUCCUTIALIEH
1 HAaKagKOH, UMEIOIIETO PSAI] MPUIOKESHHIH B MOICIISIX HEIIH-
HEIHOI ONTHKY 1 (PU3UKU KOHICHCUPOBAHHBIX COCTOSHHIA.
B pesynbrare 4nuCIEHHOIO MCCIEN0BaHUS HAWJEHB! pelle-
HUS, TIPE/ICTABIIAIONINE CO00H (YCTONYNBBIE H HEYCTOWYH-
BbIC) CBA3AHHBIC COCTOSHHSA JIBYX U 00J€e ONMHOYHBIX CO-
TUTOHOB. [IpencTaBneHa cxema YHCICHHOTO aHAJN3a yKa-
3aHHBIX PEMICHUH, BKIIIOYAIOIIAst aJTOPUTM HPOJOKEHHS
pemeHns Mo mapamMeTpy 4depe3 TOYKH MoBopoTa. JlemMoH-
CTPUPYIOTCSI YHCIICHHBIC PE3YJAbTaThl, MOMYYCHHBIC IS
CiIy4aeB IpsIMOH (BHEIIHEH ) ¥ TapaMeTpHIeCKON HAKaIKH.

rector Professor A. Belushkin handed the I. Frank Diplomas
to the scholarship holders of 2004, young scientists E. Er-
makova, V. Budnarchuk, and V. Yudin.

FLNP Chief Engineer V. Ananiev spoke in his opening
address about the history of the development and work-out
of the IBR-2 reactor and introduced the guests of the semi-
nar: specialists from NIKIET Chief Designer Yu. Cherka-
shov, Chief Engineer P. Fakeev, Chief Technologist S. Oni-
shchenko, Group Leader I. Tretiakov, Leading Researcher
V. Smirnov, Senior Researcher V. Lomidze, V. Sizarev; De-
partment Leader M. Vorontsov (Ministry of Atomic Ener-
gy) and Chief Researcher of A.Bochvar VNIINM
1. Golovnin.

The presentation by Doctor E. Shabalin was dedicated
to the history of the development of the movable reflectors
and cold moderators at the IBR-2 reactor. It was rich in con-
text and lively humour. Chief of the laboratory sector Pro-
fessor A. Balagurov made a report «Neutron diffraction at
the IBR-2 reactor». He spoke about the unique parameters
of the reactor and their role in the development of con-
densed matter physics at the Laboratory.

In the afternoon an excursion to the IBR-2 reactor was
organized for the seminar participants. A new movable re-

flector for the modernized reactor had just been placed in
the reactor building.

Laboratory of Information Technologies

In the framework of the Agreement on Cooperation,
concluded between JINR and the University of Cape Town
(South Africa), a class of multisoliton solutions of damped
driven nonlinear Schrodinger equation with a self-fousing
type of nonlinearity has been studied. This equation arises in
different models of condensed matter physics and nonlinear
optics. It is shown that two or more damped driven solitons
can form bound states (stable and unstable). A continuation
scheme for numerical analysis of multisoliton complexes is
presented. Numerical results for cases of the parametrical
driving and the external driving are demonstrated.

Zemlyanaya E.V. and Barashenkov I V. Submitted to
«Mathematical Modelling», 2004.

An effective algorithm for computing cohomologies of
algebras and Lie superalgebras has been developed at LIT.
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3emnanaa E. B., bapawenxos U. B. HampaieHo B KypHal
«Maremarudeckoe MoienupoBanuey, 2004.

B JIUT pazpabotan u peann3oBat 3 GEKTUBHBII aro-
PUTM BBIYHCIEHUS KOTOMOJIOTHI anredp W cymepanredp
JIu. /lyanbHble KOHCTPYKIIUH, HA3bIBAEMbIE TOMOJIOTHUSIMUA 1
KOTOMOJIOTHUAMHU, SABJIAIOTCA OCHOBHBIM MHCTPYMCHTOM HC-
CJICOOBAaHUA PA3JIMYHBIX MATEMaTUYCCKUX U (bI/IBI/I‘-IeCKI/IX
MoJiene MeTogaMu anredpandeckoil Tormosoruu. Teopuu
(KO)roMoJIOTHii Taf0T MEHHY0 HHPOPMAIHIO 00 0COOCHHO-
CTAX CTPOCHHUA HM3YYaCMbIX C HUX ITOMOINBIO Mare€éMaTu4dc-
ckux win puszndeckux crpykryp. Hanpumep, B ciiydae (cy-
nep)anreopsl JIn ¢ MOMOIIBI0 KOTOMOJNOTHH H3y4aroTcs
LEHTpaJbHbIE pacuIupeHus, aedopmaryy, BHEIHE AuQ-
(hepeHIMpoBaHUS U T. [I.

TpynHOCTH BBIYHCICHHUS KOTOMOJOTHH BBITEKACT W3
OYCHb BBICOKHX Pa3MEPHOCTEH MPOCTPAHCTB, BXOIAIMINX B
KOLIEMTHON KOMILJIEKC, ONPEESIomnUid Koromoaoruu. Jlis
MIPEOOTICHNS DJTOW TPYAHOCTH TIPEAJIOKEH aJTOPUTM,
OCHOBAHHBIH Ha CIIETYIONUX JABYX HIEIX:

1) pacuieruieHre MOJTHOTO KOMITJIEKCA Ha MHUHHMAIb-
HbIE TIOJJKOMILIEKCHI. MOXKHO MoKa3aTk, 4To eciau 1 — Bpe-

Msi, TpeOyeMoe ISl BBIYMCIICHHH B MTOJHOM KOMILIEKCE, TO
€ro pacuerieHue Ha N MOAKOMIITIEKCOB YMEHBIIAET BPEMs

JI0 BETMYHMHEI, TPUOIN3UTETHHO paBHOU T/N 2,

2) 3amMeHa apuPMETUKA PANOHATBHBIX O FITH IETBIX Z
YgHUCcelN Topasno Oonee dPPeKTHBHON apuPMETHKOW MOTY-
JSIPHBIX ~ TONEH W WCIONB30BaHWE  HEPABEHCTBA
dim H(F » ) =dim H(Q) ansa pa3sMepHOCTeH KOTOMOJIOTHIA
H Haj npous3BOJBHBIM MOAYJSIpHBIM 1osieM F »= ZlpZ u
Haja 0. DTO HEPaBEHCTBO (BBIBOAMMOE U3 TEOPEMBI 00 YHH-
BEPCATBHBIX KOA(PHUIMEHTAX ) TO3BOJISET, C TIOMOIIBIO BBI-
YHCJIEHUH HaJl TPOU3BOJIbHBIM 1oJieM F > OBICTPO HAUTH TE
(0OBIYHO  penKwWe)  TOAKOMIUIEKCHL, I KOTOPBIX
dim H(F p) >0, U 3aTeM IPOBECTH TIOJIHBIC BHIYUCICHUS
HaJl ) BHYTPH 3THX NoakoMmILIiekcoB. [TpenmymiecTBo 3ame-
HBI KO3(()UIMEHTOB OMpeaernsieTcs] TeM, YTO BBIUUCIICHHUE
KoromMooruii Hax O Wi Z WMEeT SKCIOHEHIHMAJIHHYIO
CIOXKHOCTS, a Hax F ,, — Beero ik KyOudeckyio.

Peanu3anus anropurma Ha sizbike CH 1103BOJIUIIA BHIYH-
CJINTh HEKOTOpPbIE HOBBIE KOrOMOJIOTHH cyrnepanreop Jlu ¢
AHTUCKOOKOH, T. €. cynepanredp JIu BEKTOPHBIX MMOJIeH, CO-
XPaHSIOUIMX HEYETHYIO BEPCHIO CUMIUIEKTUYECKON CTPYK-
Typbl. Takue cynepanredpsl, SBISSACH CylepaHaIoraMmu ani-
reOp JIu raMIIIbTOHOBBIX BEKTOPHBIX TTOJIEH, HTPAIOT CyIlie-

The dual constructions called homology and cohomology
are the main tools for the investigation of different mathe-
matical objects and physical models by means of algebraic
topology. (Co)homological theory gives valuable informa-
tion about «topological» peculiarities in the construction of
the mathematical or physical structures studied with their
help. For example, in the case of Lie (super)algebra, using
corresponding cohomology, one can study central exten-
sions, deformations, external derivations, etc.

The main difficulty in computing cohomology comes
from very high dimensions of the spaces included in the
co-chain complex defining the cohomologies. In order to
overcome this difficulty, an algorithm has been proposed
which is based on two following ideas:

1) splitting the whole complex into minimal sub-com-
plexes. One can demonstrate that, if 7 is the computation
time for the whole complex, the partition of the complex
into N sub-complexes reduces the computation time roughly
to the value T/N 2;

2) replacing the arithmetic of rational numbers Q or in-

tegers Z by a much more effective arithmetic of a modular
field and use the inequality dim H(F )= dim H(Q) for the

dimensions of cohomology H over any modular field
F,= Z/pZ and over Q. This inequality (deduced from the
universal coefficient theorem) allows one, by computing
over arbitrary field F po 10 find quickly those (usually rare)
sub-complexes for whichdim H(F , ) > 0 and then carry out
full computation over Q inside the sub-complexes. The ad-
vantage of such a replacement of coefficients is that the
computation of cohomology has exponential complexity
over Q or Z and only cubic complexity over F e

Implementation of the algorithm in the C language has
allowed computation of some new cohomology classes for
the Lie superalgebra of special (divergence free) vector
fields preserving the odd version of a symplectic structure.
Such superalgebras, being supercounterparts of the Lie al-
gebras of Hamiltonian vector fields, are vital in the Batalin—
Vilkovisky formalism for quantizing gauge theories.

Kornyak V. V. // Programming. 2004. No. 3.

Report «Inverse problem for two-dimensional discrete
Schrodinger equation» was delivered at the IX International
Workshop on Advanced Computing and Analysis Tech-
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CTBEHHYIO poJib B popmanu3me baranuna—BuikoBbicckoro
KBAHTOBAHU KaJHOPOBOYHBIX TCOPHH.
Kopusax B. B. // TlporpammupoBanue. 2004. Ne 3.

Ha mexmynaponnoM padodem coseranuu «The IX In-
ternational Workshop on Advanced Computing and Analy-
sis Techniques in Physics Research (ACAT03)», mpoxonus-
mrem 1-5 mexadps 2003 1. B ropone Ilyky6e (SInonust), Obut
npescTaBieH Jokia]] «BoccraHoBeHHEe MOTEHIMANA ISt
JIBYMEPHOTO JTUCKpeTHOro ypaBHeHus Llpennnrepay.

st nBymepHoro auckperHoro ypaBHenus Llpenunre-
pa paccMmarpuBaeTcsl KpaeBasi 3a/iada B IMPSIMOYTOJIbHUKE
(M, N) ¢ HyneBbIMU TPAHUYHBIMU YCJIOBHSIMHU. YCTaHOBIIE-
HO [1], uTo OOpaTHas 3aja4a CBOIUTCS K BOCCTAHOBICHHIO
CUMMETPHYHOI MsTHIMaroHaabHol Marpuipl C 1o 3a1aH-
HOMY CIIEKTPY W 3aJaHHbIM mepBbiM k(M,N), 1<k <N,
KOMIIOHEHTaM [T KaXXI0T0 0a3MCHOTO COOCTBEHHOTO BEK-
Topa. Mckomasi BO3MyIlleHHass CAMMETpHYHAs TSITHAAATO-
HanbHast MaTpuiia C COOTBETCTBYET IBYMEPHOMY JIHCKPET-
HoMy ypaBHeHuto lllpexuHrepa ¢ HeJOKaJIbHBIM ISITHTO-
YeyHbIM  ToreHImanoM. llomydensr [1]  mpocThie
peKyppeHTHbIe (OPMYIIbI JJIsl BHIUYMCICHUS MCKOMOWM Ma-
TPHIBI [0 33aHHOMY CIIEKTPY U NEepBbIM N KOMIIOHEHTaM

6a3MCHBIX COOCTBEHHBIX BeKTOpoB. Ho numib &k u3 HUX Mo-
T'yT OBITh 3a/1aHBI TPOU3BONBHO. Marpuiia C UMeeT TaKyHy
MeXy BTopo u (N +1)-if BepxHUMHU quaroHansMu. B pe-
3yJbTare mnepBbie N KOMIIOHEHT Oa3MCHBIX COOCTBEHHBIX
BEKTOPOB JOJDKHBI YIOBICTBOPATH (N — 1)2(M —1) moro-
HUTEIBHBIM yCIoBUAM. KpoMe Toro, OHHM TOMKHBI yOBJIE-
TBOPATH NN YCIOBUSIM COBMECTHOCTH. DJIEMEHTBHI MaTPHILIBI
C BmecTe ¢ «HepocTaromumMm (N — k) KOMIIOHEHTaMH MO-
I'yT OBITh ONpE/ENIeHbl U3 PEIICHHs] CUCTEMbI TTOJIMHOMHU-
aJIbHBIX YPABHEHUH, BKIIIOYAIOIIEH IOTIOJHUTEIIbHBIE YCII0-
BHS, YCIIOBUSI COBMECTHOCTH, YCIOBHUS OPTOHOPMAIBHOCTH
1 COOTHOILICHHMS, OTIPEICIIAIONINE MEMEHThl HCKOMOW Ma-
TPHILBI KaK (YyHKLIUH CHEKTPaJIbHBIX JJaHHBIX. [locTaHOBKY
00paTHOH 3a71a4M yJaI0Ch MPOSCHUTD JI0 KOHIIA B IIPOLIECCE
KOHKPETHBIX BBIYHCICHUN. BBIBO 1 pelIeHne rpoMo3aKux
[OJIMHOMUAJIBHBIX cucTeM mposoauiaucs B JIUT Ha
SPP2000 ¢ ucnons3oBaaneM REDUCE 3.6. ITocTpoeHHsII
QJITOPUTM OBLJT UCTIONB30BaH JJIsl ONIpeAeIeHus Ae(DEKTOB B
3NIEMEHTAaX JByMEPHBIX MAaCCHBOB TYHHEIIBHBIX MEPEXOI0B
[2]. UccnenoBana Taxxe oOpaTHast 3a/1a4a, KOTIa COXPaHs-
€TCsl CHMMETPHs COOCTBEHHBIX BEeKTOpOB. [Ipu Takoit cium-
METPHH JUCKPETHBIE COOCTBEHHBIE (PYHKIIUH MOTYT OBITH
IIPOJIOJKEHBI HA BCIO TNIOCKOCTh C COXPAHEHUEM «ITIaJIKO-

niques in Physics Research (ACAT03), 1-5 December,
Tsukuba, Japan.

The boundary-value problem in a rectangle (M, N) with
zero boundary conditions was considered for a two-dimen-
sional discrete Schrodinger equation. It has been shown [1]
that the inverse problem is reduced to reconstruction of a
symmetric five-diagonal C matrix with a predetermined
spectrum and the first k(M,N), 1 < k < N components for
each basic eigenvector. The desired symmetric disturbed
five-diagonal matrix corresponds to the discrete
Schrodinger equation with a nonlocal five-point potential.
Simple recurrent formulae have been obtained for recon-
struction of the symmetric five-diagonal matrix from the
predetermined spectrum and the first N components of basic
eigenvectors [1], but only & of them can be given arbitrary.
The C matrix has a lacuna between the second and (N +1)th
upper diagonals. Thus, the first N components of the basic
eigenvectors must satisfy (N —1) 2( M —1) additional condi-

tions. Besides, the NV conditions of compatibility must be
fulfilled. The C-matrix elements together with the «lack-
ing» (N — k) components can be determined by solving a
system of the polynomial equations including compatibility

conditions and orthonormality conditions coupled with the
relations determining elements of the desired matrix by
eigenvalues and components of basic eigenvectors. The for-
mulation of the problem was finally clarified in the process
of specific calculations. Deriving and solving the huge poly-
nomial systems have been performed at LIT on SPP2000 by
using CAS REDUCE 3.6. The developed algorithm was
used in searching for defects in the elements of the 2D ar-
rays of tunnel junctions [2]. The inverse problem was also
discussed for the case when the symmetry of basic eigen-
vectors is preserved. With such a symmetry the discrete
eigenfunctions can be extended over the whole plain, which
is very important for applications. However, the symmetry
of basic eigenvectors leads to the symmetry of the required
matrix with respect to both diagonals (persymmetry). Thus,
the arbitrary eigenvalues can not be predetermined. In the
general case, a persymmetric nine-diagonal matrix, corre-
sponding to a nine-point nonlocal potential, can be con-
structed on the given disturbed spectrum and the prescribed
symmetry of basic eigenvectors. The problem is reduced
again to the solving of the polynomial system, part of some
additional conditions, orthonormality conditions, and com-
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CTH», YTO BOXHO IS TpUIokeHHH. CUMMeTpust 0a3uCHBIX
COOCTBEHHBIX BEKTOPOB BEICT K CHMMETPHH HCKOMOM Ma-
TPHIIBI OTHOCUTENIBHO 00ENX JuaroHanei (mepcuMmMeTpust).
B pesynbrare, Henmb3sl 3aaBaTh MPOU3BOJILHBIE COOCTBEH-
HbIE 3HaueHUs. B 001mem ciryyae 1o 3aJaHHOMY IPOHU3BOJIb-
HO BO3MYIIEHHOMY CIIEKTPY W MPEINUCAHHBIM YCIOBHIM
CUMMETPHH 0a3UCHBIX COOCTBEHHBIX BEKTOPOB MOXKET OBITH
MOCTpOEHa TMEPCUMMETPUYHAS JCBIATHIUATOHAIBHAS Ma-
TpUIA, COOTBETCTBYIONIASI HEIOKAIILHOMY JIEBATUTOYEUHO-
My MOTEHIIHaNy. 3a7a4a OMsATh CBOIUTCS K PEIICHUIO MOJTH-
HOMHAIILHOW CUCTeMBI. [Ip1 3TOM YacTh JOMOTHUTEIHHBIX
YCJIOBUHM, YCJIOBUH OPTOHOPMAJIIBHOCTH W YCJIOBHUSL CO-
BMECTHOCTH 3aMEHSIOTCS YCIOBUSIMH CUMMETPHH.

1. bobwviresa JI. B., Ceporwrxosa C. U. // JKBM u M®. 2002.
T.42,Ne 1. C. 3-10.

2. Serdyukova S. I. // Proc. of the Intern. Workshop «Com-
puter Algebra and its Application to Physicsy». Dubna, 2001.

3. Serdyukova S. 1. // Proc. of the Intern. Workshop «The IX
International Workshop on Advanced Computing and Analysis
Techniques in Physics Research (ACAT03)». To be published.

B JIUT npoBeneHO YUCIEHHOE MO/IEIMPOBAHUE CTATH-
YECKUX BHXpPEH B UIMHHOM JKO3e()COHOBCKOM KOHTAKTe,

IMUpHUHA KOTOPOIro MCHACTCA II0 OKCIOHCHIIMAJIBHOMY
3aKOHY.

V3MeHeHrne MUPHHBI KOHTAKTa MPUBOANT K Tepepac-
MIpeIeNICHUIO MAarHUTHOTO TIOTOKA B CPAaBHEHHH CO CITydaeM
TUHEWHOW omHOMEepHO# Mmozenu. [logpoOHO mccnemyeTcs
BJIMSTHUE TTapaMeTPOB MOJENHU W, B YACTHOCTH, ITapaMeTpa
(hopMBI Ha YCTOHYMUBOCTH COCTOSTHUN MAarHUTHOTO MOTOKA.
UHCIeHHBIM Ty TEM MTOCTPOCHBI 3aBUCHMOCTH KPUTHYECKO-
TO TOKa OT BHEITHETO MarHUTHOTO TIOJIS.

Cemepoocuesa E. I, Bosoocues T.JI., Llyxpunos FO. M.
HpI/IHHTO K 0Hy6J’II/IKOBaHI/IIO B XKypHaJiC «®Du3rKa HU3KHX TeMIIe-
patyp».

Paccmorpena camocornacoBaHHas CUCTeMa B3aUMO-
JICHCTBYIONNX CKAISPHBIX M CIHHOPHBIX MOJICH B paMKax
KocMosoruueckoid mMonenu Ttuna buanku-1 (BI-momenn),
3aI0JIHEHHOU MJIeaIbHOM JKUIKOCTbIO. Jlarpanxuan B3au-

MoJeicTBUs BBIOpaH B Buje L, = Ap a(p’“F /2. 3nece F
SIBIISICTCSI CTCTICHHOM HMJTM TPUTOHOMETPUYCCKOW (DYHKITUCH
WHBapUAHTOB [ W/WiHK J, KOTOPBIC MOCTPOCHBI U3 OMIINHCH-
HBIX CITMHOPHBIX (opM S = Yy u P = iy 1. Tonyuens:

CaMOCOITIaCOBaHHBIC PCHICHUA I CIIMHOPHOI'O, CKAJIIPHO-

patibility conditions, being replaced by the symmetry con-
ditions.

1. Bobyleva L. V., Serdyukova S. 1. // Zh. Vychisl. Mat. i Mat.
Fiz. 2002. V. 42, No. 1. P. 3-10 (in Russian)

2. Serdyukova S. I. // Proc. of the Intern. Workshop «Com-
puter Algebra and its Application to Physics». Dubna, 2001.

3. Serdyukova S. 1. // Proc. of the Intern. Workshop «The IX
International Workshop on Advanced Computing and Analysis
Techniques in Physics Research (ACATO03)». To be published.

The numerical calculations of the static vortex structure
and the critical curves in exponentially shaped long Joseph-
son junctions have been performed at LIT.

The changing of the width leads to the redistribution of
the magnetic flux in the junction in comparison with the
case of the linear one-dimensional model. The influence of
the model parameters, and particularly the form parameter
on the stability of the magnetic flux bound states was stud-
ied in detail. A dependence of the critical current on the ex-
ternal magnetic field was obtained numerically.

Semerdjieva E. G., Boyadjiev T. L., Shukrinov Yu. M. Submit-
ted to «Low Temperature Physics» (in Russian).

A self-consistent system of interacting spinor and
scalar fields has been investigated within a Bianchi type-I
(BI) cosmological model filled with perfect fluid. The inter-
acting term in the Lagrangian is chosen in the form of deriv-
ative coupling, i.e., L, = ¢ ¢ “F/2. Here F is a power

or trigonometric function of the invariants / and/or J con-
structed from bilinear spinor forms S = Yy and P = iy .

Self-consistent solutions to the spinor, scalar, and BI gravi-
tational field equations were obtained. The problems of ini-
tial singularity and asymptotically isotropization process of
the initially anisotropic space-time were studied. The role of
the cosmological constant (A term) in the evolution of a BI
universe was investigated. It is shown that a positive A gen-
erates an oscillatory mode of expansion of the BI model,
whereas, if F'in L, is taken to be a trigonometric function
of its arguments, there exists a non-exponential mode of
evolution even with a negative A. It is also shown that for a
suitable choice of problem parameters the present model al-
lows regular solutions without a broken dominant energy
condition.

Saha B., Boyadjiev T. Submitted to «Phys. Rev. D»
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ro u BI rpaBuranmonHoro noneit. M3ydyena mpobiema Ha-
YaJIbHOM CUHIYJISIPHOCTH, & TAK)KE€ MIPOLIECC ACUMIITOTHYE-
CKOM HM30TPONM3alUU H3HAYAJIBHO aHU30TPOIIHOIO IIPO-
CTpaHCTBA-BpEMEHU. PacCMOTpeHa poJIb KOCMOJIOTHYECKOH
nocrostnHo (A-unen) npu sBomonuu BI-Beenennoid. [le-
MOHCTPHPYETCSI, UTO TOJIOKHUTENbHbIC 3HaUeHUs1 /A TOpo-
KJAOT OCLMUIMPYIOLIUE pexXuMbl paciuupenus Bl-mone-
nu. Eciu F ecth TpuroHomerpuieckas (pyHKIUs apryMeH-
TOB, TO CYLLIECTBYIOT HEAKCIIOHEHLIMAJIbHBIE PELICHUS JaKe
npu otpunarenbHbix A. [Toka3zaHo Takxke, 4TO NP MOIXO-
JISIILEM BBIOOpE IMTapaMeTpOB HACTOSINAS MOJIEITb Oy CKaeT
peryJsipHBIE pelieHns 0e3 HapyIICHHs YCIOBHUS YHEPTofo-
MHUHAHTHOCTH B TeopeMe XoykuHra—Ilenpoysa.

Caxa b., Boaoocues T.JI. Hanpasneno B xypHan «Phys.
Rev. Dy.

Yye6HO-HayUHbINA LEeHTP

C 18 mo 30 ssaBapst 12 MIKOJTLHUKOB BBITYCKHBIX KJIac-
coB u3 Ilospumu (ITo3uans, JlemHo, JTIrooauH, CBUHOYCTHE)
U X y4uTels 10 Gpu3nke ObUTH rocTsIME Y 4eOHO-HayYHOTO
nentpa OUSIU. Tloe3nka Oblia opraHu3oBaHa B paMKax
nporpamMmbl «boromro6os—MHbenba» s nmodbeaureneii u

MPU3EPOB PA3IMYHBIX KOHKYPCOB MO (HU3MKE CpeAu yda-
ITUXCA.

B /ly6ue mis pebar Obu1a MOATOTOBIICHA CIICIHATIbHAS
oOpa3oBarenbHas MpoOrpamMMa, BKJIIOYArOIas Kak JEKIIMH
mo (usuke, TaK ¥ J1aOOPATOPHBIC PAbOTHI CIICIHATH3IHPO-
BaHHOTO (DU3MUYECKOTO MPAKTHKyMa JJIsl IIKOJILHUKOB B
VHII mon pykoBoactBoMm cotpynuuka YHI[ U. A. Jloma-
4eHKoBa. B cBOOOIHOE OT 3aHITHIA BpeMsi OHU UMETTH BO3-
MOXXHOCTh IOpaboTaTh B KOMITBIOTEPHBIX Kinaccax YHLI.

ITporpammotii mpeObIBaHuUS OBLITH MTPETyCMOTPEHBI DKC-
kypcun B naboparopuu Muctutyta. I1. T. HIunuissHHUKOB
(JIAIT) pacckazan o pabore dazorpona, I. B. MuibH
(JIAIT) — o menunuHckux my4dkax, M. Harkanen (JIHD)
MIPOAEMOHCTPHUPOBAI IeHCTBYOIIYIO Mozenb BP-2 u pac-
ckazain 00 wucciuemoBaHusxX, Beaymuxcsi B JIHOD,
T. A. Crpmwx (JIUT) nposena skckypcuro o Jlaboparopuu
MH(OPMALMOHHBIX TEXHOJIOTHH M pacckasaia 00 MCTOpUH
ee cozpanus u pa3suTusa. C YHI mIkoJTsHUKOB MTO3HAKOMH-
na C. I1. MiBanoBa.

JJIst MIKOJIBHUKOB OBLIHM ITPOYMTAHBI JICKIIUH: 00 yda-
CTHH TOJIbCKUX YUYCHBIX B UCCIICAOBAHUSX, IIPOBOAUMBIX B
JSIP (I KamuHckm); 00 wHcCClaenOBaHUIX, BEOYIIMXCS B
JINT (A. IonstHCKR).

University Centre

On 18-30 January, 12 Polish senior pupils and their
teachers visited the JINR University Centre (the UC). They
came from the cities of Leszno, Lublin, Poznan, and
Swinoujscie. The visit was organized within the Bogoli-
ubov-Infeld programme; its participants were the winners
of different school contests in physics.

First, the guests were informed about the UC’s activi-
ties. A special educational programme had been prepared
for them. It included both lectures on physics and the UC’s
special physics practical training for secondary school stu-
dents under the supervision of a UC’s lecturer I. A. Lo-
machenkov. In their free time, the students had an opportu-
nity to work in the UC’s computer classrooms.

The programme of the visit included excursions to the
Institute’s Laboratories. P. T. Shishlyannikov (Laboratory
of Nuclear Problems) told the guests about the functioning
ofthe phasotron; G. V. Mitsyn (Laboratory of Nuclear Prob-
lems) spoke about the medical beams; I. Natkaniec (Labora-
tory of Neutron Physics) showed a working model of the
IBR-2 pulsed reactor to them and took them around the re-
actor hall; and T. A. Strizh lead them around the Laboratory

of Information Technologies and told them about the estab-
lishment and development of the Laboratory. S. P. Ivanova
showed the UC to the students.

The following lectures were given to the visitors:

* G. Kaminski spoke about the participation of Polish sci-
entists in research at the Laboratory of Nuclear Reactions;

* A. Polanski spoke about the research at the Laboratory of
Information Technologies;

The students took part in the round-table discussions
with the «Dubnay Lyceum students of their age. The diverse
programme of the visit included excursions to the historic
and culture sights of Moscow and Sergiyev Possad.

The UC held its first special seminar attended by
physics school teachers from Poland and Dubna and the UC
representatives. The UC Director S. P. Ivanova spoke at the
seminar about the UC’s activity aimed at attracting se-
condary school students to studying physics on the basis of
the UC’s curriculum. I. A. Lomachenkov shared his experi-
ence of teaching physics to secondary school students and
told the seminar participants about the laboratory practical
training courses developed at the UC. In 2003, a UC-based
optional course of physics for school students started its reg-
ular work. The main tasks of the course are the following:
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PebsaTa npuHAIN yyacTHe B JUCKYCCHAX KPYIJIOTO CTO-
Jla CO CBepCTHHUKaMH m3 jmies «JlyoHa». B HacheHHON
nporpamMmme ObUIO BBIIEIEHO BPEeMsi ISl IOE3/IKH 10 HCTO-
pHUYECKUM U KylTbTYpHBIM MecTaM Mocksbl 11 Cepruesa [1o-
caja.

Brnepseie B YHI cocrosisics cienuaibHbIi ceMUHap, B
KOTOPOM Y4acTBOBaIM yuuTens Gu3uku u3 [onbiiu, mkos
Jlyousr u npeacrasutenu YHII. Ha cemunape BeicTymmia
nupektop YHIL C. I1. iBanoBa, paccka3aBIas O JesTelb-
HocTH YHII 1o npuBiie4eHNIO IIKOIBbHUKOB K 3aHATHSM 110
(husuke Ha O6aze cos3gaHHOTO npakTukyma. . A. JlomaueH-
KOB TIOJICJIMIICSI OTBITOM TIpernojaBaHus (PU3UKH CTapIIUM
IIKOJIbHUKAM ¥ pacckas3a o jJabopaTopHBIX paboTax, moj-
rotoBieHHBIX B YHII.

B 2003 r. Hayanmach peryispHas padora GU3HIECKOTO
(hakynpraTrBa 15l LIKOJIBHUKOB Ha 0a3e Y4ueOHO-HayuYHOTo
rerTpa OVSIN. OCHOBHBIMH ISJISIMH U 3aa9aMH 3TOTO (a-
KyJIbTaTHBA SBIISIOTCS:

* OKazaHHUE COCHCTBHS CTAPIIEKIACCHUKAM B MOTYYCHUHU
JIOTIOJTHUTEIHHBIX 3HAHUH B 007acTH (PU3UKH;

JlyOHa, stHBapb.

[IIxonpHuKH nuneeB [lompmm,
roctu YHI[ OUSIN,

Ha sKcKypeun B Jlaboparopuu
SIIEPHBIX PEeaKIUit

um. I. H. ®neposa

Dubna, January.

Lyceum students from

Poland — guests at the JINR
UC — are having an excursion
at the Flerov Laboratory

of Nuclear Reactions

* to help secondary school students to obtain additional
knowledge of physics;

* to develop methodology and practical training in the basic
chapters of general physics;

* to teach students a course of measurement techniques in
physics and correct estimation of measurement errors;

* to develop and introduce elements of research into the
practical training for students.

The course is based on a UC’s specially equipped labo-
ratory, where practical training is performed in mechanics,

* pa3paboTka METOJIUK M MPOBEJICHNE MPAKTHUECKUX padoT
1o 6a3MCHBIM pasziesaM o01Iero Kypca (Gpu3nky;

¢ 00y4eHHe ydalluxcs METoJaM MPOBEICHUS (PH3UIECKUX
M3MEpeHuil, a Takke OBJAJCHUE MMH TpPHUEMaMH KOp-
PEKTHOIO y4eTa MOTrPEIHOCTEN U3MEPEHU;

* pa3BUTHE U BHEJPEHHE JJIEMEHTOB HCCIEI0BATEIbCKOM
paGOTBI B ITPAKTUYECKYIO ACATCIIbHOCTD YUalIuXcCs.

DdakynsTaTHB BEACTCS Ha 0a3e CIeHuaIbHOM Jadopa-
Topuu, obopynoBanHoi B YHII, /1€ BRIMOIHSIOTCS IPAKTH-
YeCKUe 3aHATHS M0 paseiaM: MeXaHHKa, ONTHKA, MOJICKY-
JsipHas (pU3KMKa, TCPMOIUHAMHUKA, SIIEKTPHUYCCTBO M MarHe-
THU3M.

O metoauke npenonaBanus GU3KKH B 1ikoax [loapim
pacckasasia yauTesb JIHLEs! U [IaBHbI METOHCT 110 pH3KKe
I. [Toznans J. Ctpyrana. CocTosicsi HHTEPECHBIH 1 00010-
}IOHOHCBHLIﬁ O6MeH MHCHUAMU MECXKIY MPpEogaBaTCIAMU.
bbu0 npuHsTO peenue o pazpadoTke od1ero Gpuznyecko-
ro IpoeKTa I NOAACPKAHUA U Pa3BUTUA Y IOJIbCKHUX
IIKOJIbHUKOB ¥ IIKOJIILHUKOB JIyOHBI HHTEpeca K (usnke u
IS MIX TaJIbHEHIIIEro OOLIEHMS.

optics, molecular physics, thermodynamics, electricity, and
magnetism.

The lyceum teacher and methodologist Ewa Strugala
spoke about the methodology of teaching physics at Polish
schools. The teachers exchanged their interesting and mutu-
ally useful professional experience.

To maintain and develop the interest in physics among
students of Dubna and Poland and to promote contacts be-
tween them, it was decided to prepare a joint project in
physics by the two sides.
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[Tocne Bo3BparieHus B [1oapily MKOTBHUKHA MPUHSIH
ydactue B AHE (U3UKH, OPraHW30BAHHOM B YHUBEPCHUTETE
uMm. A. Munikesrua (ITo3Hanp) mo nHUIAaTHBE Tpodeccopa
B. HaBpouuxka. B npa3qHUYHBIX MEPOIIPUATHAX y4aCTBOBA-
71 renepanbHbIil koHCyn PO B 1. [To3nans A. H. SIkoBenko,
PYKOBOANTENH YHUBEPCUTETA M (GU3MUECKOTO (haKyIbTeTa.
BerlcTynaromnyie OTMETHIN XOPOLIYIO OPTaHU3ALUIO IIPEObI-
BaHus B J[yOHe M OKa3aHHBIA MM TEIUIBIH MpHUEM, 0CO00
OLIEHMB Hay4HYIO0 4acTh Bu3uTa. C nekuusiMu Ha e pusn-
ku BoICTynuI U cotpyauuk YHI[ . A. JlomaueHKkoB, pu-
rnameHHbr B [1o3HaHp cnienuanbHO AT y4yacTusl B 9THX
MEpPOTPHUATHAX.

ITo uroram npebObiBanus B J{yOHE meneramus mojbCKux
y4HUTeNIeH U MIKOJIBHUKOB MOJATOTOBUIIA OTYET, ¢ KOTOPHIM
MOYKHO TI03HAKOMHUThCs Ha caiite YHI http://uc.jinr.ru/Bo-
golubov_Infeld/.

11 crynenrtoB u3 roponos Jlroonun u ITo3naus (IToss-
111a) ¥ UX npemnojasarelis ¢ 12 mo 19 geBpalist 3HaKOMUIUCH
¢ YuebHo-Hay4HbsiM nienrpom OUSIN, naboparopusimu MH-
CTHUTYTa, pabOTOI 0a30BBIX yCTAHOBOK.

Upon returning to Poland, the tudents participated in
the Physics Day, which was held at the Adam Mickiewich
University (AMU, Poznan) on the initiative of Prof. W.
Nawrocik. The festive arrangements were attended, in par-
ticular, by the Consul General of the Russian Federation in
Poznan Mr A. N. Yakovenko and authorities of the Univer-
sity and its Physics Faculty. Among the participants were
those students who had recently visited JINR. Those ad-
dressing the audience noted good organization of their visit
to Dubna and warm reception; highly appraised was the sci-
entific side of the visit. The Polish teachers and students pre-

pared a report summarizing their visit to Dubna, which is
published at the UC’s Internet site, http://uc.jinr.ru/Bogol-
ubov_Infeld/. A number of lectures were given by a UC’s
lecturer 1. A. Lomachenkov, who was specially invited to
the AMU to participate in these arrangements.

On 12-19 February, 11 students from Lublin and Poz-
nan, Poland, and their scientific supervisor were visiting the
UC and the Institute’s Laboratories, where they were ac-
quainted with JINR’s basic experimental facilities.
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A. Jlumeunenxo

IpdexT ramenns crpyii u «High p - project »
B dkcnepumente PHENIX

Komnaiinep penstuBuctckux aapono (RHIC), pac-
MOJIOXKEHHBIH B BpykxeiiBeHCKo HanmoHaIbHOI 1aboparo-
pun (CHIA), Obu1 BBeneH B skciutyaranuio B 2000 . OH
OPHEHTHPOBAH Ha M3y4YEHUE CTOJIKHOBEHUI MOJISPU30BaH-
HBIX IIPOTOHOB U SIZIEP BIUIOTH J0 30J10Ta (AU) ITpU SHEPTUH
10 /s yy =20013B na Hyknonnyro napy. Takum o6pasom,

1o 3armycka LHC na RHIC GyayT u3y4aThCst CTONKHOBEHHS
sIep TPY CaMbIX BBICOKMX AHEPTUsAX, B 10 pa3 mpeBbImaro-
X SHepruro croiakHoBeHUH Ha SPS (LIEPH).
IIporpamma uccieoBaHUM CTOJIKHOBEHUM TSHKEINbIX
MOHOB 17151 Beex akcnepuMenToB Ha RHIC mpexnae Bcero
OpPUEHTUPOBAHA HA H3YYEHUE CBOMCTB KBapK-TIIFOOHHOM
mnaszmel (KI'TI), koTopasi, Kak OKHIaeTCsl, MOXKET 00pa3o-
BBIBATHCSl TIPU TAKWX BBICOKUX dHepruax. K HacTosmemy
BPEMEHH MPOBEICHBI TPH ceaHca. B mepBoM n3 HUX U3yda-
JIUCh CTOJIKHOBEHHMS sjiep 30J0Ta (Au + Au) mpu dHEpruu

130 I'>B Ha HykJoHHY10 apy. B AByX mocienyoomumx cean-
cax M3ydaJuch CTOJIKHOBEHHMSI 30JI0Ta, HO YK€ MPU MaKCH-
MasbHOU sHeprun 200 5B Ha HYKIIOHHYIO Mapy.

Cpenu pesynbratoB, nonyueHHsix Ha RHIC, ogaum u3
CaMbIX HUTUPYCMBIX U, Ha HAIl B3ITIAA, MHTCPCCHBIX ABJIA-
ercs 3¢ dexr ramenus crpyi. [Ipexae uem ocTaHOBUTHCS
Ha cyTH 3Toro 3(exTa, ciieyeT OTMETHUTh HEKOTOPbIE 0CO-
OCHHOCTH KCIICPHMEHTOB 110 M3yUYCHHIO KBAPK-TIIFOOHHOI
I1J1a3MBI. OI[HI/IM 13 KIIFOYEBBIX BOIIPOCOB B OKCIEPUMCHTAX
TAKOTO Poja SBISIETCS BOMPOC O MIOTHOCTH 3HEPTHH, 0~
CTUTraeMou B HCHTPAJIbHBIX CTOJKHOBCHUAX. Ee O6bI‘-IHO

1 1 dEp
7R? T dy ’
rae 7, ecth d(dexrusHoe Bpems Tepmanuzauuu (0,2
1,2 hm/c). B mepBbix Tpex ceancax #Ha RHIC 6bu10 mosyde-

OueHHBAIOT 10 (opmyne brépkena: £pj =

A. Litvinenko

Jet Quenching Effect and «High p . Project»
at the PHENIX Experiment

The Relativistic Heavy Ion Collider (RHIC) at the
Brookhaven National Laboratory began operation in 2000.
Polarized protons and nuclei as heavy as gold (Au) are ac-
celerated at RHIC up to the energies of /sy =200 GeV

per nucleon—nucleon pair. It means that at RHIC one will
study heavy nuclei collisions at the highest energies (10
times greater than at SPS, CERN) until LHC starts opera-
tion.

The heavy nuclei programmes of all the RHIC experi-
ments are first of all oriented to the study of quark-gluon
plasma (QGP) properties, which, as expected, can be creat-
ed at such high energies. At the present time, three runs were
carried out at RHIC. In the first run gold—gold (Au + Au)
collisions were studied at the energy of 130 GeV per nucle-

on—nucleon pair. In the next two runs gold nuclei were col-
lided at the full RHIC energy of 200 GeV per
nucleon—nucleon pair.

Among the results obtained at RHIC, the so-called «Jet
Quenching Effect» seems to be more frequently cited and
looks very exciting. Short comments about studying QGP
have to be made before the discussion of this effect.

In this type of experiments the key question is on the
energy density achieved in central collisions, where QGP is

expected to be produced. Usually, it is estimated using
1 1 dEp .

BT where 7 is effec-

TR? Tty dy

tive thermalization time (0.2—1.2 fm/c). From the first three

runs € = 4.6 GeV/fm® for 130 GeV and & = 5.5 GeV/fm® for

Bjorken formula: egj =
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HO, ut0 £€=4,6 FaB/(bM3 st sHeprun 130 I™B/N wu
e=55 FaB/¢JM3 st 200 T'9B/N. Dta BenuunHa 3aMETHO
MPEBOCXO/UT MOJIYUYSHHOE B pacueTax Ha PeIeTKe oporo-
BOE 3HAYEHME TJIOTHOCTH JHEPIUH € . = ] FaB/q)M3, HEO00-
XOJIMOE JIJIsI TIEPEX0/ia aIPOHHOM MaTepuH B KBAPK-TIIIO0H-
HYIO TIIa3My.

[Iporecc CTONKHOBEHHS TSKENBIX AP MPH BBEICOKUX
SHEPTUAX UMEET CIIOKHYIO MPOCTPAHCTBEHHO-BPEMEHHYIO
CTpyKTypy. 1loaTOMy I ero m3y4eHus HeoOXOAUMO HC-
MOJIL30BaTh MIMPOKUH HA0OP AIMEMEHTAPHBIX Peakiui (die-
MEHTapHBIX IporeccoB). IIpu 3ToM pa3HbIe 2JeMEeHTapHbIC
peakuuy AT HHPOPMALIUIO O PA3HBIX BPEMEHHBIX CTaIIH-
SIX CTOJNKHOBEHUs. OHUM M3 MHTEPECHBIX IEMEHTAPHBIX
MIPOIIECCOB SIBIISIETCS paccessHue TapTOHOB C OOJIBIIUMH TIe-
penadamu UMIynbca ((KecTkoe paccesnue). JXKectko pacce-
SIHHBIE TIAPTOHBI (PPArMEHTHUPYIOT B CTPYH aJPOHOB C TIOIIe-
PeYHBIME HMIyTIbcaMu p 7 Beie 2 [3B/c. B cronkHoBeHN-
X snep ¢ OONBIIMMH SHEPTHSMH JKECTKOE pPacCesHHe
MIPOMCXOIUT Ha PaHHEH CTaJNN CTOJIKHOBEHUS, Tiepen Gpop-
mupoBanueMm KI'TI, u paccessHHbIII NapTOH HCIBITHIBAET
BIUSTHUE CHJIBHO B3aUMOJIEHCTBYIOIIEH Cpelbl, 00pa3oBaB-
IICHCS B CTOJIKHOBEHHH. DTH HMApPTOHBI TEPSIIOT HHEPTHUIO
MOCPEACTBOM TOPMO3HOTO HM3IIY4EHUs IIIOOHOB, 3(ddek-
THUBHO TacCsIIUX pOKIeHUE cTpyi. IMeeTcs MHOTO HabIrO-

JTACMBIX CHUTHAJIOB, CBS3aHHBIX C 3THM IPOLIECCOM, CPelu
KOTOPBIX HamboJee MPSMBIM (HETIOCPEACTBEHHO CBSI3aH-
HBIM C (DU3UKOM SIBJICHUS) SIBISIETCS] MOJIABIICHUE BBIXOJA
aJIPOHOB C OOJIBIIMMH Py .

VYke Tocie TEepBOro ceaHca yKa3aHHOE I10aBJICHHUE
OBUIO OTMEUYEHO BCEMH YETBIPHMS SKCIIEPUMEHTAMH, TIPO-
BomuMbIME Ha RHIC. DddexT mpossisics B mogaBIeHAN
JKECTKOM YacTH CHEKTPOB HEHTPAJIbHBIX NMHOHOB M 3aps-
JKEHHBIX a/IPOHOB B IICHTPAIBHBIX AU + AU-CTOIKHOBEHHSX
10 CPaBHEHHUIO C p + p-CTONKHOBEHWsAMH. [lisi Kommde-
CTBEHHOTO OTHCAHMS TAKOTO MOAABICHHS HCIOJIB3YIOT KO-
3G QUIMEHT U3MEHEHUS CIIEKTpa 32 CUET SACPHON CpPEJibl.
OH paBeH OTHOILICHHUIO BBIXOJIa PETHCTPUPYEMBIX YACTHII,
TIOJTyYSHHBIX B SIIPO-SAEPHBIX CTOIKHOBEHUSIX, K HOPMHPO-
BAaHHOMY Ha YMCIIO OMHAPHBIX CTOJIKHOBEHHWH BBIXOY TEX
K€ 9aCTHI, U3MEPEHHOMY B NN-CTOITKHOBEHHSX

Ncoll>/0}{71§/1 Xdo yyldprdy

RAA(PT)=<

IIpu OTCYyTCTBHM BIMSHHUS Ha JKECTKOE paccesHue
AIEPHON Cpenbl R 4 4 NOIDKEH OBITH PABECH CIUHMIIC. TaKuM
00pa3oM, OTKIIOHEHHUE OT €IMHUIIBI YKa3bIBaeT HA HATUIUE
3¢ GEeKTOB BIUSHUS Cpeabl. BceMu 4eThIpbMsT KCIICPUMEH-

200 GeV were obtained. This value is well above the thresh-
old value ¢, =1 GeV/fm? for transition to the deconfine-
ment state (QGP) predicted by lattice QCD.

The heavy nuclei collisions at high energies have a
complicated space-time structure. A wide variety of differ-
ent elementary reactions (elementary processes) have to be
used for studying this structure. The different reactions give
us information about different stages of the collision. Of
particular interest are the products of parton scattering with
large momentum transfer («hard scattering»). The hard scat-
tered partons fragment into jets of hadrons with transverse
momentum (p ) typically above 2 GeV/c. In a high-energy
nuclear collision hard scattering will occur at the earliest
time during the collision, well before the QGP is expected to
be formed, and thus the scattered partons will subsequently
experience the strongly interacting medium created in the
collision. These partons are expected to lose energy in hot
and dense nuclear matter through gluon bremsstrahlung, ef-
fectively quenching jet production. This would have many
observable consequences, the most directly measurable of
which would be depletion in the yield of high p; hadrons.

Just after the first run this suppression of high p; tail
was reported by all four experiments performed at RHIC.

A large suppression of high p, neutral pions’ and charged
hadrons’ yields in central Au + Au collisions was observed
with respect to p + p results scaled by the number of binary
nucleon—nucleon collisions. To quantify such modification
the nuclear modification factor is used. It is given by the ra-
tio of the measured A4 invariant yields to the NN collision
called p + p invariant yields:

(UNS)AN iy
N ol >/0 }{711?’1 Xdo NN/dedy

RAA(PT)=<

In the absence of nuclear modifications on hard scatter-
ing, the ratio R ,, will be unity: thus, departure from
R ,, = lindicates nuclear medium effects. It was found by
all four experiments at RHIC that for the high transverse
momentum (py >2 GeV/c) R ;4 is well below 1 for both
charged hadrons and neutral pions (see Fig. 1) in the central
Au + Au collisions.

Models of parton energy loss can reproduce the observ-
able suppression in the central Au + Au collisions. Other fi-
nal-state effects, such as rescattering of hadrons originally
produced via jet fragmentation, have been proposed to ex-
plain the suppression. It should be noted that models invok-
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tamu Ha RHIC 6but0 momyueno, 4to jajst GONbIINX ToTIe-
PEUHBIX UMIYNLCOB (py > 2 ['B/c) R 4 3ameTHO HIKE 1
KaK JIJIs1 3apsDKEHHBIX aIPOHOB, TaK | 111 HEUTPATbHBIX MTH-
OHOB (puc.1) B IeHTpanbHbIX AU + AU-CTOJIKHOBEHHUSIX.
Mopenu, yYUTHIBAIOIINE TTOTEPH SHEPTHH MTapTOHAMH,
BOCTIPOM3BOAAT YKAa3aHHOE IOJaBJICHHE B ILIEHTPAIbHBIX
Au + Au-cronkHoBeHUsX. K TOHaBIeHHI0O MOXET TakKke
NPUBOANTH (P (EKT B3aNMOIEHCTBHSI B KOHEYHOM COCTOSI-
HUHM (TIepepaccesiHue aJpOHOB, POXKICHHBIX TPH (GparMeH-
Tanuu cTpyM). Cieayer OTMETUTh, YTO MOJICITH, BKITIOUAIO-
e TePMATU3aINI0 aIpOHOB U KOJUIEKTHBHOE PACIINPEHHE
o0beMa peaxIiy, yCIEHTHO OMMCHIBAIOT paclpe/esieHIe 0
MOTIEPEYHBIM MMITYJIbcaM BIUIOTH 10 3 [3B/c. Onnako npu

Puc. 1. KoaddurmeHT u3MEeHEHHS CIIEKTpa SICPHOIN Cpemo IIst
Au+ Au- u d + Au-cronknoBenuii (cMm. [1, 2]). Cemible Tpey-
TOJIBHUKH WM KBaZpaThl — HEUTpaIbHbIE MHOHBI U 3apsKEHHBIE
anpoHEl B Au + AU-CTOJIKHOBEHHSX, TEMHBIC KPY)KKH W KBaJpa-
ThI — HEHTpaJbHbIC IIMOHBI U 3apsDKEHHBIC afpoHbBI B d + Au-
CTOJIKHOBEHHSX

Ry
A o B b MMM Aaans aanas aans
1.8 = o0 m Charged hadrons =
- A @ Neutral pions d+Au -
1.6 3
1.4 =
12 E
1.0 F -
0.8 m II
06 Fm iy €] =
0.4 ﬁ{b,s::‘.}h Au+ Au 4 + -
E L -
0.2 _—{ bagwﬂmaﬁ 4‘4‘ -
:. | 1 1 ala alas .l....l....[....l....:
0 1 2 3 4 5 6 7 8 9 10

Fig. 1. Nuclear modification factor for the Au+ Au and d + Au
collisions (See [1, 2]). Open triangles and squares are neutral pions
and charged hadrons for central Au+ Au collisions, full circles
and squares are neutral pions and charged hadrons for d + Au colli-
sions

ing thermal hadron production combined with collective
transverse expansion of the reaction volume successfully
describe the transverse momentum distribution of identified
hadrons up to 3 GeV/c. However, the mechanism of equili-
bration, which requires the reduction of the high p, particle
yield, is not specified in this model.

Alternatively, the initial state may be modified in such a
way that the number of hard scattering collisions is reduced.
It is well known that nuclear modification of parton distri-

9TOM MEXaHH3M TepMaH3alii, OTBETCTBEHHBIN 32 YMEHbB-
IIEHKE BBIX0/A YACTHII C OONBIIMMHU p 7, B ITUX MOJENIAX HE
JIeTaIn3UPOBaH.

B cBoro ouepenp HauaIBHOE COCTOSTHHE MOXKET MOJIU-
(hunmpoBaThCs TaK, YTO YHUCIIO )KECTKUX PACCESTHUH YMEHbB-
MIATCSL. XOPOIIO U3BECTHO, YTO PACIpE/IeNICHNE ITAPTOHOB B
sape MOAU(UIMPYeTCsl 10 CPAaBHEHUIO C aHAJIOTHYHBIM
pacmpezienenreM B Hyksione. OIHaKoO Takoe M3MEHEHUE He
MOXXET OOBSCHHUTH MOJABICHUS, TOCKOJIBKY B KHHEMaTH4e-
CKOH 00JacTH, e MpOBOATCS M3MEPEHHUs, aHTUIKPAHU-
POBKa TMOBBIIIACT TAPTOHHBIC pAcpe/IeNICHNs B siapax. B To
JKe BpEeMsT MOJICNH, MCIIOJb3yIomue Kiaccuueckyto KX/|
JUIl CHJIBHO PEJSITUBHCTCKUX SJIEp, MPEAIoJararoT, 4To
TJIFOOHHBIE PACTIPE/ICTICHUS HACHIIIAIOTCS JUISl JTOCTaTOYHO
Gonpmux (mopsaka Q () MMITYJIbCOB H, TAKHM 00pa3oM, OKa-
3BIBAIOTCS OHIKCHHBIMH IO CPABHEHHIO C TEM, 4TO TIpel-
ckasbiBaeT neprypoarusHast KX/I. Kak pesynsrat, 310 MO-
JKET TIPUBOJUTH K 3aMETHOMY IOJIaBJICHHUIO BBIXOJA aJpo-
HOB C MMITYIbCaMH, IpeBplmaomuMu O . O(QeKTsl
Ha4YaJbHOTO COCTOSIHUSI JIOJDKHBI IPUCYTCTBOBATE B p + A-,
d+ A- u A+ A-CTOITKHOBCHUSX.

B tpetsem ceance Ha RHIC Obutn ycKOpEHBI IEUTPOHBI
U [I0JTyY€HbI IaHHbIE O d + Au-paccesHuu 1 P CIIEKTPOB
3apSOKEHHBIX aJPOHOB M HEUTPaAIBHBIX THOHOB (pHcC. 1). 13

butions exists. This modification cannot explain the sup-
pression, since in the kinematics of the measurements
anti-shadowing enhances the parton distributions in nuclei.
However, models using a classical QCD picture of a highly
relativistic nucleus suggest that gluon distributions are satu-
rated for high enough momentum (below Q,), and thus, are
reduced in comparison with the expectation based on the
perturbative QCD. As a result, a considerable suppression
of hadron production might be expected even well above
Q,. The initial state effects should be presented in p+ 4,
d+ A, and A + A4 collisions.

In the third run deuterons were accelerated at RHIC and
the data on d + Au collisions were collected. The p; spec-
trum for charged hadrons and neural pions is shown in
Fig. 1. The data from Fig. 1 indicate the absence of suppres-
sion in particle production at large transverse momentum in
d + Au collisions for both charged hadrons and neutral pio-
ns. It can be interpreted as a fact that the initial state effects
cannot play the essential role in suppression of particle pro-
duction at large transverse momentum in Au+ Au colli-
sions.

For a more detailed study of this phenomenon, it is nec-
essary to have additional experimental data. For example, it
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PHUCYHKa BUJHO, YTO B d + AU-CTOIIKHOBCHHUSX ITOJIaBICHHE
OTCYTCTBYET KaK JJIs 3apsKEHHBIX aJJpOHOB, TaK U JIJIST HEeH-
TpPaJbHBIX MUOHOB. DTO MOXKET yKa3bIBaTh Ha TO, 4TO 3(-
(heKThl HAYAIBHOTO COCTOSIHHSI HE UTPAIOT CYIIECTBEHHOM
POJU B MOJIABJICHUH POXKIACHHS YACTHUI] C OOJIBITUMH TOTIE-
PEYHBIMH UMITYJIbCAMHU TSI IICHTPAIbHBIX Au + AU-CTOJNK-
HOBEHMII.

Iyt Gosiee OIpee/iCHHBIX BBIBOJOB HEOOXOMMMBI JI0-
MOJIHUTENIbHBIE DKCTIEpUMEHTaIbHbIE JaHHbIe. Hampumep,
JaHHbIE O JKECTKOM 4acTU py CHEKTPOB HIAECHTH(UIUPO-
BaHHBIX YaCTHIl. 3HATh CIEKTPbl HACHTU(PHUITUPOBAHHBIX
aJpOHOB BKHO, TTOCKOJIBKY HEKOTOPBIE YaCTHIIBI O0JIee NH-
TEHCHUBHO POXKJIAIOTCS M3 TIIOOHHBIX, a HE M3 KBAPKOBBIX
cTpyil. B To e BpeMs M3 pacyeToB CIEIYET, YTO MOTEPHU
SHEPTUU TIIFOOHAMHU BBIIIE, YEM TIOTEPH SHEPTUU KBAPKaAMHU

Puc. 2. KoaddunmeHT u3MeHeHHs CIIEKTpa SACPHOM cpemno st
MIPOTOHOB + AHTHIIPOTOHOB M HEHUTPAJIBHBIX MUOHOB (cM. [3])

Ry
2.5
- @ (ptp)2 . )
o 0 Yield?~10%/N 0 10%
2.0
- - 11460—92% /7760 —92%
. Yield /N ol
15
IV & - .
osf ..Q ° 0
:Hi -------------------- Q----O----o----b----O----Q --------------------
L o 0 0
L 1 | 1 | 1 | 1 | 1 | 1 | 1
0 1 2 3 4 5 6 7
pr. GeVle

Fig. 2. Nuclear modification factor for protons + antiprotons and
neutral pions (See [3])

would be useful to have high p; spectra for identified parti-
cles. It is important to know the p; spectrum of identified
hadrons because some particles are produced more inten-
sively from gluon than from quark jet. But it is assumed that
the energy loss of gluons is larger than the energy loss of
quarks (dE q/dx =1 GeV/fm, dE g/dx =2 GeV/fm). It
means that the effects of jet quenching can be seen in parti-
cle ratios. And the experimental data obtained in the next
two runs confirmed that suppression had a different value
for different particles (Fig. 2).

(dE ,/dx =1 IB/bwm, dE gldx =2 IB/dm). Dxcnepumen-
TalbHBIC JIaHHBIC, MOJYYCHHBIE B MOCIEIyIOMHX (Tocie
obHapykenus 3(hexra) ceancax, MOATBEPKIAIOT, UTO IO-
JAaBJICHUC MMECT pasHyl0 BCIIUYHHY UIA PA3HBIX YaCTHIL
(puc. 2).

[ocne oOHapyxeHus dpdekra rameHus CTpyu B rep-
BoM ceaHce kosuadoparueit PHENIX Obio npuHsTO pere-
HHUE PaCIIUPUTh 00JacTh MACHTH(UKALIMY YACTHIL 10 UM-
nynbcoB nopsiaka 10 'aB/c. CoorBeTcTBYIOIIMI TPOEKT 10~
ocHamieHus Obl1 mpuHAT B 2002 T. ¥ MOMyYHIT Ha3BaHUE
«High py project at RHIC-PHENIX experiment» («High
pr project»). I'pymmsl u3 Yausepcutera I. Llyky0sr (Smo-
nust), Jlyoust 1 BNL npuHsuin yyactie B peajii3ainy 3Toro
npoekra. B mpoekTe mnpejronaraiock yBelIUUUTh 001aCTh
neHTU(UKALUE YaCTUI| 32 CYET YCTAHOBKU B 3aIa/HOM
IUIeYe CTEHKU M3 YEPEHKOBCKHX CUETUUKOB C adPOrelIeBbIM
paguaropom. erextop PHENIX (BbicoToit 6osee 10 me-
TpoB 1 BecoM 3000 TOHH) UMEET Pa3BUTYIO CUCTEMY HJICH-
TU(QUKALMY YACTHI] U OPUSHTUPOBAH HA U3YYEHHE SICPHBIX
CTOJIKHOBEHHH ¢ OOJBIINM HAOOPOM PETUCTPUPYEMBIX Ha-
CTHII, MIPEXK/IE BCEro TeX, KOTOphle HecyT MH(OPMALHIO O
paHHe# cTaguu peakuuu. Bmecrte ¢ cyluecTByolien cucre-
MOH MJCHTH()UKAIIMK YACTHIL a3POTeNIeBbIE CYETUHUKH C KO-
s¢dunrenTom npeaomieHust n nopsiaka 1,01 mo3BossroT

When the jet quenching effect was detected, the
PHENIX collaboration made a decision to improve PID for
charged hadrons up to 10 GeV/c. The corresponding up-
grade project was accepted in 2002 and was called «High
pr Projectat RHIC-PHENIX Experiment» («High p; Pro-
ject»). Groups from Tsukuba University, JINR, and BNL
have decided to realize this project. In this project it was
proposed to extend PID installing a wall from Cherenkov
counters with silica-aerogel (aerogel) radiator on the west
arm. The PHENIX detector is higher than 10 meters and
weighs about 3000 tons. It is designed to investigate nuclear
collisions with a wide variety of probes, focusing primarily
on those produced in the early stages of collision. Together
with the existing PID systems at PHENIX, aerogel counters
with refraction index about 1.01 allow one to separate pion,
kaons, protons (antiprotons) up to the momentum 10 GeV/e.

Silica aerogel (aerogel) is a colloidal form of glass, in
which globules of silica are connected by three-dimensional
networks with silixan bounds. They are solid, very light,
transparent and their refracting index can be controlled in
the production process. During the last decade, in many
high-energy physics experiments aerogel is used instead of
high pressure gas for their Cherenkov counters. Aerogel is
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pa3iesaTh MUOHBI, KAOHBI M MPOTOHBI (AHTUIIPOTOHBI) 10
umysbcoB nopsaka 10 IB/c.

Absporenb npeacTaBisgeT codoil amopdHOE BeIecTBo,
B KOTOPOM KJIACTEPbl KPEMHHSI CBSI3aHBI MEX/y cOo0OH ce-
TBIO TPEXMEpPHBIX KPEeMHHEBBIX cBs3eil. OHO TBeproe,
OYCHB JICTKOE, MPO3PAYHOE, H €r0 KOAIPPHUIIUCHT MpeToMIIe-
HUSI XOPOIIO KOHTPOJIMPYETCsI B IIPOLIECCe N3rOTOBJICHUs. B
MOCJICIHEE JCCATUIICTHE MHOTHE YKCIIEPUMEHTHI B (pU3HKe
BBICOKHX 9HEPTHIl HCIIONIB3YIOT a9pOrelib B Ka4eCTBE PajIia-
TOpa B YUCPEHKOBCKUX CYCTUYMKAX BMECTO Ia30BhIX BHICOKO-
TO JIaBJICHUS, TOCKOJIbKY adporellb MMEeT MoKa3aTelb Ipe-
JIOMJICHUS MeHBIHPIfI, YEM BCEC KHUJIKOCTH U TBEPABIC BECIIC-
cTBa (TOJIBKO JKUJAKHUNA TeIMi UMEeT ONU3KHIA TTOKA3aTeIb),
HO OOJIBIINIA, YeM Ta3bl IPU aTMOC(HEPHOM JaBICHHH.

B MukpockonuyeckoM Mmaciitadbe a’poresib Mpejcra-
BIISIET COOOM ry0uaToe BEeImecTBO C XapaKTEPHBIM Pa3MepoM
HEOTHOPOTHOCTH Topsiaka 3—5 HM. Tak Kak 3TO MHOTO
MEHBIIIC XapaKTEPHBIX JUIMH BOJH (4, =~ 350-500 uMm), Ha

IMPOXOXKIACHNUE BUIUMOIO CBETA JOMHUHHUPYIOUICC BIUAHUC
OKa3bIBACT PAJICCBCKOC PACCEAHUE, IJIA KOTOPOI'O XapaKTep-
Ha cjeayrouiasa 3aBUCUMOCTb NJIMHBI paCCECAHUA OT AJIMHBI

BOJIHBL: [ ~ A% ¢ THNIMYHOM BETMYMHOM B HECKOJTBKO CaH-

scat
THMETPOB JuIs A, = 400. DT0 03HAYAET, YTO B CPEIHEM HC-
MYIIEHHBIH (POTOH POXOAUT OOJIBIIOE PACCTOSHHE 10 TOTO,
Kak Oy/leT 3aperucTpupoBaH, U MOATOMY IOIVIOIIEHHE OKa-
3BIBA€TCS CYIECTBEHHBIM. Ecin, kpome TOro, MpUHATH BO
BHUMa@HHE, YTO  YHUCIO  YEPEHKOBCKHX  (POTOHOB
N, ~(n—1), To CTAaHOBUTCS MOHATHLIM, 4TO IIPOOIEMA HO-
JIy4EHHsI JIOCTATOYHOTO KOJINYECTBa (DOTOAIEKTPOHOB OKa-
3BIBAETCS CYLIECTBEHHOW JUIS adpOTresIeBhIX JIETEKTOPOB C
MOKa3aTeJIeM MPEIOMIICHUS OJIM3KUM K eJMHUIIE.

Jiist perieHus 3Toro M psijia Apyrux BOIPOCOB ObLia
BBINIOJIHEHA oOmmpHas nporpamMma R&D wuccnenoBanuid.
bpu1o nmpoBenieHo mATh TECTOBBIX ceaHcoB — Tpu B KEK
(SInonus) u nBa B [lyoune (JIBD, HykiioTpon), B pe3ynbrare
KOTOPBIX OBLIM ONTUMH3MPOBAHBI MTApaMETPbl U BbIOpaHa

Over Look
(1) Coverage 4 m?
(2) Cell size 11 X 22 cm

PHENIX Detector

5 Central pc3

(3) Geometry 10 X 16 cells (two identical modules) 4] magnet A Lo
N (4) Index of refraction n = 1.0114 (£ 0.0008) 4 rc:_ TEC A5
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attractive as a Cherenkov radiator because it has an index of
refraction smaller than nearly all the liquids and solids (only
liquid helium is close), but larger than gases at the at-
mospheric pressure.

On the microscopic scale, acrogel is a sponge-like ma-
terial with typical structure scale length of 3—-5 nm. As it is
much smaller than the wavelengths (4, =350-500 nm), the
behavior of visible light is dominated by Rayleigh scattering
with dependence of scattering length /... ~ A% with the typ-

scat
ical value of a few centimetres for /'Lv = 400 nm. It means

that an emitted photon (in the middle) passes through big
distances before the detection and absorption of protons be-
comes essential. If someone takes into account that numbers
of Cherenkov photons are equal to N |, ~ (n—1), it is clear
that the problem of obtaining the high enough amount of
photoelectrons for aerogel detector should be solved. To
solve this and a lot of other problems, the wide R&D pro-
gram was realized. Five test runs (three in KEK (Japan) and
two in Dubna (LHE, the Nuclotron) have been carried out in
order to optimize the detector construction. The final deci-
sion about the construction of the detector cell was made in
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MPUHIUIHATIBHAS CXeMa KOHCTPYKIIHH JIeTeKTopa. JTO TakK
Ha3pIBaeMasi CXeMa JeTeKTopa THUIlA MHTETPUPYIOMHUH Ta-
payenenues, Kak 3To moka3aHo Ha puc. 3. Jlerekrop Ta-
KOTO THITA MO3BOJIMII UMETh JOCTATOYHOE KOJIMYECTBO (ho-
TO3JICKTPOHOB M OIHOPOIHYIO MPOCTPAHCTBEHHYIO 3 (eK-
TUBHOCTb PETHCTPALIUH.

JIBa BO3MOXKHBIX HPOTOTUINA JETEKTOPHOU SUEUKH
OpUTH M3roTOBNIEHH B Havane 2003 . B /lyOHe 1 jocTaBIICHBI
B BNL misa tecroBeix mzmepenuid Ha nyuykax RHIC. Ha
OCHOBE pE3yJbTaTOB TECTOBBIX M3MEPEHHUN U PE3yIIbTaTOB,
TIOyYSHHBIX C TPOTOTHIAMH, OBUIO TMPUHSITO pPEIICHUE
YCTQHOBHUTH TOJIOBHHY OT 3aIUIAHMPOBAHHOTO KOJIMYECTBA
a’pOTeNIEBBIX JICTEKTOPOB TEPE]] YETBEPTHIM CCAHCOM.

Kopryca ju1st Bcero asporeneBoro AeTeKropa ObUTH U3-
roToBieHsl B OnbITHOM npoussosactse OMSAN u nocrasne-
Hel B BNL B koH1ie nera. Kpome Toro, netom 2003 r. Ha HY-
ki0TpoHe JIBD ObLT MpoBEAEH OMOIHUTEIBHBINA CEaHC 10
H3yUYCHHIO TAapaMeTPOB CUETUMKA, TAKUX KaK KOJMUYECTBO
CBeTa, UCITyCKaeMOT0 OTpakaTeJieM B pe3yNbTaTe CIIUHTUII-

JIALMK, BIMSTHUE HAKJIOHHBIX TPEKOB U T. . B pesynbrare
HanpsKeHHON paboTHI rpyni u3 YHuBepcuteTa I. LykyOsl,
OUSN u BNL nepBas mosioBHHa a’poTeIeBOr0O IETEKTOpa
OBbLTa YCIICIIHO CMOHTHpPOBaHa B HOsiope 2003 1.

B nacrosiee Bpems unet HabOp CTATUCTHKH C HOBOM
JICTEKTOPHOM TIOICUCTEMOM. A3pOreseBblil IETEKTOp pado-
Taer Oe3 cboeB, u k cepenune 2004 r. koyurabopanus
PHENIX mnnanupyer MMETb HOBBIE 3KCIIEPUMEHTAJIbHBIE
JIaHHBIE, POJIMBAIOIME CBET Ha MpHpoay dddekra ramie-
HUS CTPYH.

Cnmcox 1uTeparypbl

1. PHENIX Collaboration // Phys. Rev. Lett. 2003. V. 91.
P. 072300.
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P. 072303.

3. PHENIX Collaboration // Phys. Rev. Lett. 2003. V. 91.
P. 172301.

the end of 2002. It was the so-called detector with integra-
tion parallelepiped shown in Fig. 3. This type of detector al-
lows one to have high enough detected photoelectrons and
uniform space efficiency.

The two types of the prototype of the detector cell were
fabricated in the beginning of 2003 in Dubna and delivered
to the BNL for test measurements on the RHIC beam. Based
on the results of these measurements and on the results of
test runs, the decision to install a half of the whole wall be-
fore the forth run has been made.

The boxes for the whole aerogel detector were made in
the JINR experimental workshop and were delivered to
BNL in summer 2003. The additional test run for measure-
ment of accurate parameters (the amount of scintillation
light from the reflector, the effects of slope tracks, etc.) has
been performed in the middle of summer 2003 at the Nu-
clotron (LHE, JINR). And as a result of hard work at Tsuku-

ba University, in CNS-Tokyo, JINR and BNLS groups, the
first half of the PHENIX Aerogel Cherenkov counter was
successfully installed on 4 November 2003.

The forth run is going now at PHENIX with these new
detector subsystems. The detector is working well and in the
middle of this summer PHENIX collaboration expects to
have new experimental data about the nature of the jet
quenching effect.
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O. B. bynekos, A. K. Ilonocos, I0. K. [lompebenuxos

UccaenoBanus mo KoppeasiiuoHHON
(pemTockonun Ha yctaHoBke JKCUAPM

DKCIEePUMEHTBI 110 KOPPEISIIUSIM aJPOHOB ¢ MaJbIMU
OTHOCHUTEJIbHBIMH MMITYJIbCAMH OCHOBaHbI Ha TEOpETHYE-
CKUX uJesx, 3ajoxkeHHbix B Tpyaax I. W. KombuioBa u
M. U. [Toxropenxoro [1] 1 pa3BUBaeMbIX B HACTOSIIIIEE Bpe-
M P. Jleqaunkum u B. JI. Jlro6ommumem [2, 3]. DTu skcme-
PHMEHTBI [TO3BOJISIIOT UCCIIEI0BATh MPOCTPAHCTBEHHO-BPE-
MEHHBIE XapaKTePUCTHKH O0JNACTH reHepaluu aJpoOHOB H
napameTphbl apOH-aAPOHHOTO PACCESIHUSL, IPUYEM HE TOJIb-
KO JIJIsl TOXKJIECTBEHHBIX, HO M JJISl HETOXK/IECTBEHHbBIX 4a-
cturl [2—4]. 3aech NpUUyAIIMBO MeperieTaeTcs: Pu3nKa Bbl-
COKHX W HHU3KHX JHEPruil OT K30THYECKUX aTOMOB JIO
KBapK-IJIFOOHHOM IUIa3Mbl. «Y3KHE» IapHbIe KOPPESLUU
MPOTOHOB, BBUICTAIOILIHUX M3 SJEP, UTPAIOT BAKHYIO POJIb B
MOHUMAaHUM MeEXaHW3Ma KyMYJSITHUBHBIX IpolieccoB [S].
Dddexr HabMOTACTCS MPH CPABHEHUH SKCICPUMEHTAIb-
HBIX pachpesielieHuii 10 Pa3sHOCTH MMIIYJIBCOB YacTHI] C

pacYeTHBIMH, B KOTOPBIX KOPPEIALUN OTCYTCTBYIOT. OTHO-
IICHUE 3TUX pacIpeeNeHIi (KOppersuonHas QyHKITH)
MIPH MAJIbIX OTHOCHUTEIBHBIX HMMITYIbCAaX OTIMYACTCS OT
CIMHUIIBL.

KoppesnsitinonHast (peMTOCKOIHS CTPaHHbBIX YaCTHIL Ha-
XOIUTCS B CTQJANY CTAHOBIICHU. B mocnmenHue roasl B 9KC-
nepumentax Ha LEP (LIEPH) [6] u KEK (Smonwus) [7] mo-
JIy4eHbI NIEpBbIE JIAHHBIC 110 KOPPEISIHAM A-THIIEPOHOB C
MaJIbIMU OTHOCUTENIbHBIMU uMItysibcamu. Jlanusie LEP mo-
Kazaju, 9To pa3Mep o0IacTH reHepanuy aApOHOB YMEHbB-
IIAETCS C YBEMUYEHHUEM MacC POXKIAFOIIUXCS YACTHII, YTO
He SIBJISIETCSI HEOXKUAaHHBIM, OJIHAKO pa3mep Juist A-rurepo-
HOB OKa3aJiCsl yAMBUTEIHLHO MabiM. B akciepumenTax [6]
HU3MepsATIach OTHOCHUTEIbHAS TOJSPU3ALUS THIIEPOHOB U
OBLTO TOKA3aHO, YTO MPU MAJBIX OTHOCHTEIBHBIX HMITYJIb-
CaxX COCTOSIHHSA C MapauIeIbHBIMA CITHHAMHU «BBIMHPAIOTY.

O. V. Bulekov, A. K. Ponosov, Yu. K. Potrebenikov

Correlation Femtoscopy Research

at EXCHARM

The experiments on correlations of hadrons with small
relative momenta are based on the theoretical ideas laid in
the works of G. 1. Kopylov and M. I. Podgoretsky [1], and
developed by R. Lednicky and V. L. Lyuboshitz [2, 3].
These experiments allow one to investigate the space-time
characteristics of the hadron-generation region and parame-
ters of the hadron—hadron scattering, and not only for identi-
cal, but also for non-identical particles [2-4]. High- and
low-energy physics, exotic atoms and quark-gluon plasma
are fancifully bound here. «Narrow» pair correlations of the
protons, emitted from nuclei, play an important role in the
understanding of cumulative processes [5]. The effect is ob-
served if comparing the experimental distributions on the
particle momenta difference with a simulated one, where
correlations are absent. The ratio of these distributions (cor-

relation function) at small relative momenta differs from a
unity.

The correlation femtoscopy of the strange particles is at
the stage of formation. First data on correlations of the A hy-
perons with low relative momenta were recently obtained in
the LEP (CERN) [6] and KEK (Japan) [7] experiments. The
data from LEP showed a decrease of the production area
sizes with increasing of produced particle masses. However,
the size for A hyperons was observed to be surprisingly
small. The relative polarization of hyperons was measured
in experiments [6]. It was shown that probability of states
with parallel spin is much smaller at a small relative mo-
mentum. On the other hand, studying the AA correlations,
produced in the nuclear cascade [7], allowed us to obtain the
length of the AA scattering. In this experiment, the kaon
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C apyroii CTOpOHBI, H3y4eHUE KOppessiiuii nap A-rumnepo-
HOB, 00pa30BaHHBIX B SJIEPHOM Kackasie [7], MO3BOIUIIO TTO-
ay4nTh auuHy AA-paccesHus. B 3ToM dKcriepuMeHTe Hc-
cleloBaJlach peaklMs JBOMHOM IHepe3apsaku KaoHOB
(K~, K1) Ha szpax yriepona npy HauaabHOM MMITYIIBCE
1,65 I'B/c ¢ perucrparueii 1Byx A-runeporoB. OTMeTnm,
YTO PEAKLUUM JBOMHON INepe3apsaKd ME30HOB Ha sjpax
BriepBeie Habmomamucs B JISAIT OUAU FO. A. barycoBeiM,
C. A. bynsaroseim, B. M. CunopoBeiM 1 B. A. fp6oii.

Ha wMarepumasne, mONy4YeHHOM COTPYAHHYECTBOM
OKCYAPM [8], mpoBOAXUTCS CHCTEMAaTHIECKOE UCCIIEIOBA-
HHE KOPPEJISINI C MaJIBIM OTHOCHTEIBHBIM UMITYJIECOM TTH-
OHOB, KaoHOB [9] u A-runeponos [10], 0Opa3oBaHHBIX B
HEHUTPOH-YIIEPOIHBIX B3aUMOJCHCTBUSAX MPU CpeaHel

3aBHCHMOCTE KOppeNnsunoHHOH GyHkiun Cy OT Pa3HOCTH 4-MM-
mynbcoB Q st map AA (®) uzr~ - (%). DOH MoIydeH MOJIeIH-
poBaHHEM
C2
1,8
1,6
1,4
1.2
1,0 L
0,8 -
0,6 -
0,4
0,2

AN T T Y T T T T T T N N N
0 0,25 0,5 0,75 1 1,25 1,5 1,75 2
0,IB/c

Correlation function C, for AA (®) and 7~ r~ (%) versus the dif-

ference Q of the 4-momenta. The background was simulated by
FRITIOF

double charge exchange (K ~, K ) reaction on carbon nu-

clei was investigated at the initial momentum of 1.65 GeV/c
with the registration of two A hyperons. It should be noted
that the double charge exchange reactions of mesons on nu-
clei for the first time were observed in LNP, JINR, by
Yu. A. Batusov, S. A. Bunjatov, V. M. Sidorov, and
V. A. Jarba.

The systematic research of correlations with small rela-
tive momentum of pions, kaons [9], and A hyperons [10],
produced in neutron—carbon interactions, is being carried
out using data of the EXCHARM collaboration [8] at aver-

sHeprun HeuTpoHoB 51 I'3B. Pe3ynbrars! mo koppesuusm
A-runepoHoB He npotuBopeuar Hu AaHHbM LEP (ete™ -
coymapenus), Hu qanabiM KEK (o0pa3zoBanue AA B siiep-
HOM KacKaJie), €CJIM yJUThIBaTh, YTO B HAILEM CIydae J[Ba
THIIEPOHA 00pa3yIoTCs B OAHOKPATHOM HYKJIOH-HYKJIOHHOM
coymapennu. [loaTBepxeHo0, 9TO pasMep 00IacTu poxie-
HUS aJPOHOB YMEHBILIAETCA C POCTOM MacC 4aCTHII.

Ha pucynke noxasansl B 0lHOM MaciiTade Koppessiiu-
OHHBbIE (PyHKIUH 1J1sl cucteM T~ 7t ¥ A/A B 3aBUCHMOCTH
OT pa3HOCTH 4-UMITYJIbCOB. BUIHO, 4TO KOpPEISIIMY UIMEIOT
MIPOTUBOIOJIOKHBIN 3HAK U OTKJIOHEHUE KOPPEISAUMOHHOMN
(yHKIMM OT eIMHMILBI HaOJroaeTcst 1J1st A-THUIepOHOB MPH
CYIIECTBEHHO OOJIBIINX OTHOCHUTENIBHBIX HMITYJbCaX, T. €.
MEHBIINX OTHOCUTEJIBHBIX PACCTOSHUSX, YEM JUIS THOHOB.
[Tpu sToM pazmep 001acTH reHepaluy TUIIEPOHOB, MOJY-
yeHHbIi B akcniepuMente DKCUAPM, cymiecTBeHHO 00JIb-
e, yeM Ha LEP.

B Hacrosiiiiee BpeMsi Ha Marepualie, MMOJYYeHHOM C
ycranoBku DKCYUAPM, nipoBosTCST UCCIIEOBAHUS KOPPE-
JSIIME [ap KAOHOB BO BCEX 3apsIOBBIX COCTOsIHUAX. Oco-
OCHHOCTHIO HAOIFOAEHHS KOPPEIISAIMH Map KAOHOB C MATBIM
OTHOCHUTEJIbHBIM UMITYJIbCOM SIBJISIETCSI BIUSIHUE MOAIOPO-
TOBBIX pe30HaHCOB ¢ Maccoir 980 MaB. DT pe3oHaHCHI, ¢

age neutron energy of 51 GeV. The results on A-hyperon
correlations do not contradict either LEP data (e*e™ inter-
actions) or KEK data (AA formation in the nuclear cas-
cade). It is connected with the production of two hyperons in
a single nucleon—nucleon interaction. The dependence of
the production area size on the particle masses is confirmed.

This effect is illustrated in Figure, where the correlation
functions are shown depending on the 4-momenta differ-
ence of 7~ ~ and AA systems. The significant difference
of hyperon correlation function behaviour at a small mo-
mentum difference is clearly seen. The deviation of the
function from a unity corresponds to a much larger momen-
tum difference and thus, a smaller size of the generation
area. It should be noted that the hyperon production area ob-
tained in the EXCHARM experiment is much larger than
the result of the et e~ experiment at LEP.

At present, a study of the kaon correlations in all the
possible charge states is being carried out using data from
the EXCHARM experiment. One of the important features
of'this study is a pronounced role of the underthreshold pro-
duction of resonances with the masses about 980 MeV. Tak-
ing into account the resonance width (50-100 MeV) and the
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yaetoMm ux mmpussl (50—-100 MaB), MoryT paciagarbcs Ha
KaOH-aHTUKAOH ¥ CYIIECTBEHHO HCKa3UTh KOPPEISAIHOH-
Hy10 QyHKIHI0. OTHAKO €CTh HaJeXkK/1a, YTO CPaBHEHUE pac-
MpeAeNeHUH B Pa3HBIX 3apAJOBBIX COCTOSHHUSX MOMOXKET
KOPPEKTHO YUY€CTh BKJIaJ NOJAIIOPOrOBbIX Pe30HAHCOB. Ta-
KM 00pa3oM, u3yueHue mnap A-rurnepoHoB, KAOHOB U MTHO-
HOB C MajbIMH OTHOCHUTEIBHBIMH HMITYJbCAMH B OJHOM
9KCIEPUMEHTE €UHON METOJUKON ITO3BOJIUT CHENATh Oue-
PEIHOI IIar B CTAaHOBJICHUH KOPPEJISALUOHHON (hEeMTOCKO-
MU CTPAHHBIX YaCTHII.

Pesynbrarhl ucce0BaHuil KOppesiiuii A-rurnepoHoB
COCTaBWJIM OCHOBY KaHAmmarckou mumccepramuu O. B. By-
JIEKOBA, YCIICIIHO 3aIINIIEHHON UM B KOHIIE TPOIIIIOTO rojia
B MUDU.
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kaon—antikaon decay mode, these resonances can signifi-
cantly distort the correlation function. There is a hope that a
correct analysis of different charge states will allow us to es-
timate contribution of these underthreshold resonances.

Thus, the study of the A hyperon, kaon, and pion pairs
with small relative momenta in one experiment and by one
approach will make the next step in the correlation fem-
toscopy of strange particles.

The results of the investigation of the A-hyperon corre-
lations formed the basis of the PhD thesis by O. V. Bulekov,
defended in MEPI at the end of the last year.
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H. U. 3amamun, A. E. Yepemyxun

KpemHueBbie miiaHapHblie A1eTeKTOPbI Poccuu

nJist Akcnepumenta CMS

OKCIepUMEHTAIbHBIC YCTAHOBKH, CO3IaBaeMBbIC IUIS
yckoputens LHC (IEPH, JXenena), 6a3upyrorcs Ha mupo-
KoMacIITabHOM TIPUMEHEHUH ITAHAPHBIX KPEMHHUEBBIX JIe-
TekTopoB. HanbomsIero Macmrada oHO TOCTUTIIO B 3KCITE-
pumente CMS — 6omee 200 m 2 YyBCTBUTEIHHOH TUTOMIAN
KPEMHHEBBIX JIETEKTOPOB TOJIBKO B IICHTPAIBHON TPEKOBOU
cucreme. Kpome Toro, B JaHHOM SKCIICpUMEHTE TOTPEOyeT-
cst Goee 18 M2 CTPHITOBBIX KPEMHUEBBIX JICTCKTOPOB IS
AKTUBHBIX IJIOCKOCTEH MPEITUBHEBON YaCTH TOMOT'CHHOTO
AIICKTPOMArHUTHOTO KaJIOPUMETPa Ha OCHOBE KPUCTAIIIIOB
PbWO 4. Jlns Takoro orpoMHOro KOJIM4ECTBA KPEMHUEBBIX
JICTCKTOPOB MOTPEOYETCsI BBIPACTUTH KPUCTAILIBI BBICOKO-
OMHOTO KPEMHHUS JICTEKTOPHOTO KavyecTBa (YICIBHOE CO-
nporuBieHne p >2 kOM-cM, BpeMsl JKU3HH HOCHTEINCH
3apsna Tt > 1073 ¢) B 00beMe OOoIbIIIeM, YeM 3a BCE Mpeibl-
Jyliye rojibl. B Mupe ecTh BCero HeCKoJIbKo (hPUpM-IIPOn3-

BOJIMTEJICH KPHCTAJUIOB BHICOKOOMHOT'O KPEMHHS JICTEKTOP-
Horo kadectBa: «Wacker Siltronic» (I'epmanus), «Topsil»
(Manus), «Shin Etsu Handotai» (SInonus).

C 1988 1. rpymma JI®Y OU AU B kooneparuu ¢ [IEPH u
POCCHUIUCKON 3JIEKTPOHHOM MPOMBILIUIEHHOCTBIO BEAET HC-
CJIEZIOBAHUS IO ITUPOKOMACIITAOHOMY IPHIMEHEHHIO KPeM-
HHUEBBIX JICTEKTOPOB B YKCIIEPUMEHTAX 10 (U3MKE YaCTHIL
Ha CO3/IaBaeMbIX cyrepkoiutaiiepax. OCHOBHBIMU OCOOCH-
HOCTSIMH TIPUMEHEHUS AETEKTOpOB B dkcrepuMmente CMS
SIBIISTIOTCSI:

— paboTa B CHIIEHOM MarHUTHOM Tone 10 4 Ti;

— BBICOKOE (25 HC) OBICTpOsICiCTBIE TIPH YaCTOTE CTOJIK-
HoBeHul myuxoB 40 MI'n;

ol4

— OoubIIoit (o 21 HeﬁTpOH/CMz/IO JICT) pauaIroH-

HBIH (OH.

N. 1. Zamiatin, A. E. Cheremukhin

Silicon Planar Detectors from Russia

for the CMS Experiment

Experimental facilities which are constructed for the
LHC at CERN, Geneva, are based on a large scale applica-
tion of the silicon planar detectors that reached in the CMS
experiment more than 200 m? sensitive area of silicon de-
tectors in the central tracker system. Moreover, this experi-
ment will require more than 18 m? of silicon strip detectors
for the active planes of the preshower end-cap detector of
the homogeneous electromagnetic calorimeter (ECAL)
based on PbWO4 crystals. For the huge amount of silicon
detectors it is necessary to grow up high-purity silicon crys-
tals of the detector quality (resistivity p >2 kOhm-cm, car-
riers lifetime 7 > 1073 s) with a production capacity much
higher than during all the previous years. Only several pro-
ducers in the world can satisfy this production rate: Wacker

Siltronic (German), Topsil (Denmark), Shin Etsu Handotai
(Japan).

Since 1988, JINR LPP silicon group in cooperation
with CERN and Russian microelectronic industry has car-
ried out investigations on the large-scale application of sili-
con detectors in high-energy physics experiments at the new
supercollider LHC. Main features of the silicon detectors
application in CMS experiment are:

— work in a strong magnetic field (up to 4 T);

— fastread-out (25 ns) at a 40 MHz beam collision frequency;

— a high level of radiation background (up to 2-10 14 neu-
trons/cm?/10 years).

The first two requirements are naturally realized with
silicon detectors. But the radiation hardness problem ap-
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[lepBrie 1Ba TpeOOBaHUS €CTECTBEHHO PEATTUIYIOTCS C
MOMOIIBI0 KPEMHHUEBBIX JeTeKTopoB. [Ipobnema pannanu-
OHHOM CTOWKOCTH OKa3ajach OYEHb CEPbE3HON U MoTpedo-
Baja JUINTENIbHBIX MCCIIEJOBAaHUM HAayYHBIMU KOJUIEKTHBA-
MU DPa3HbIX CTpaH. M3ydeHne pagualiMOHHOM CTOWKOCTH
KPEMHHEBBIX JCTEKTOPOB SBISCTCS BaKHON 4acThIO padoT
10 CO3/IAHUIO PEabHOM yCTaHOBKH, KOTOPasi JOJDKHA MPO-
paboTarh NMpH BBICOKMX PAAMAIMOHHBIX (POHAX B TEUCHHE
10 ner. ITo pe3synasraram MonenupoBaHus, 3a 10 et xc-
IUTyaTalil yCKOPUTEIST OXKUIAAeMblid (NIFOCHC OBICTPBIX
HEHTPOHOB JOCTHUTHET BEIWYHHBHI 1,6 10 em2 H, COOT-

BETCTBEHHO, 3apsKEHHBIX aJIpOHOB — 0,410 cm™2 8

o0nacTu MpeUIMBHEBON YaCTH JIEKTPOMArHUTHOIO Kajo-
pumerpa CMS. Haunbomnpieii moBpexaaromiei crnocooHo-
CTBIO 00JIaatoT ObICTpBIC HEUTPOHBI. Bo3neiicTBue paana-
MM Ha KPEMHMEBBIH JETEKTOP IPHBOJUT K IIOSIBICHHIO
CTPYKTYPHBIX I€(DEKTOB B KPHCTAJUIMYECKON CTPYKTYpe M
BO3HUKHOBEHHIO ITyOOKHX JICKTPUYECKH aKTUBHBIX LEH-
TPOB B SHEPIETUUECKHU 3aIIPEIIEHHOM 30HE KpeMHus. Paau-
AIMOHHBIC JIe(PEKTHI SABJSIFOTCS IEHTPAMH TEPMHUYECKOI Te-
Hepanuy CBOOOIHBIX HOCHTENICH M IEHTpaMH 3axBaTa HO-
cuTenedl  3apsAa  MOHM3AIMM  Opu  uX cbope B
AIEKTPUIECKOM TI0JI€ IeTEKTOpa (TOJIe3HBIA CUTHAI).

B pesynbrare oOnmydeHusi Bo3pacTtaeT OOpaTHBIA TOK
JieTekTopa. POCT TeMHOBOTO TOKA 3a CYET reHepaI[ii HOCH-
Teneit B o0beme perekropa Al = o ; PV (O — dmoenc ya-
cTul, V' — o0beM 4yBCTBUTEIBHOI YacTH JETEKTOpa) Xa-
paKTepHu3yeTcsi TOKOBOIl KOHCTaHTOH OOBEMHOrO MOBpe-
KIACHUA Cll, KOoTOpas, IO AdaHHBIM MHOT'OYUCIICHHBIX
WCCIICIOBAaHUH, paBHA (Sil)'lo_”A'CM_l U OBICTPBIX

HeiTpoHoB mpu Temmeparype +20 °C 6e3 yuera caMOOTHKH-
ra [1, 2]. Poct TeMHOBOTO TOKa AETEKTOPA, MPUBOIIIININ K
VXYOIICHUIO COOTHOIICHUS CHTHA/IIIYM, MOXCET OBITh
YMEHBIIICH 3a CUeT NMOHIKEHUs pabodeil TeMneparypsl Jie-
TEKTOpA, MOCKOJIbKY TOK 0ObEMHO# reHepaiuu sl KpeM-
HUS yMCHBINIACTCSI B JIBa pa3a Ha Kaxbie 8§ °C mpu MOHMKE-
HUHM TeMIlepaTypel. B pesymsrare mcciemoBanuil pabodas
TEeMIIepaTypa B 30HE HAXOXKICHUS KDEMHHUEBBIX JCTEKTOPOB
Obuta npuHsTa pasuoit —5 °C. [Tomumo storo pazpadboraHa
crielualnbHas HIEKTPOHUKA PErHCTPAIMU C KOPOTKUM Bpe-
MeHeM (hOpMHUpPOBaHUS 25 HC, YTO CHMKACT BKJIAJ( B IIYM
00paTHOro TOKa JeTeKTopa. [lepeyrcicHHbIC TEXHUYECKIE
pELICHUS! TO3BOJISIIOT, B PEXKUME KaTUOPOBKU TPE/UIUBHE-
BOTO JICTEKTOPA Ha MIOOHAX, PErHCTPUPOBATh CUTHANBI OT
YaCTHI MUHUMAJIbHOW HOHU3AI[MH [IPU COOTHOLICHUH CHI-

peared to be very serious and it needed long-term investiga-
tions by different scientific collaborations from many coun-
tries. Radiation hardness research is an important part of
work to construct an experimental facility, operating
at high-level radiation background during 10 years after
the LHC commissioning. According to the results of the
simulation, the expected fluence of fast neutrons in the
preshower part of the ECAL is to be 1.6 10'* ¢m™2 and

0.4-10' cm™2 for charged hadrons, respectively. Fast neu-

trons are the most damaging particles. Radiation exposure
causes structural defects in lattice and deep-level centers in
the forbidden gap of the silicon crystal. The defects are the
centers of thermal generation of free charge carriers and
capture centers of ionization charge, while being collected
in an electrical field of the detector.

As a result of irradiation, the detector dark current in-
creases. The increase of the dark current is due to the carrier
generation in the detector bulk: A/ = a ;®V, where @ is
particle fluence, V is the sensitive area of the detector, and
according to numerous investigations [1, 2] it is character-
ized by the bulk damage constant «; equal to
(5i1)-10_17 A-cm ™! for fast neutrons at +20 °C without

regard for self-annealing. The detector dark current in-
crease, which leads to a worse signal-to-noise ratio, could
be diminished by the working temperature decrease, since
the bulk current generation decreases 2 times every 8 °C of
the temperature drop. As a result of the mentioned above,
the working temperature of the silicon detectors was as-
sumed to be —5 °C. Additionally, specialized read-out elec-
tronics was elaborated with the fast signal shaping time of
25 ns which reduces dark current contribution to the total
noise level. All the listed above technical solutions enable
one to register the minimum ionization particle (m.i.p.) sig-
nal with signal-to-noise ratio equal to 6 for silicon detectors
strongly irradiated with fast neutrons. A high sig-
nal-to-noise ratio for m.i.p. is necessary while calibrating
the preshower detector with the muon beam.

The joint JINR-CERN experimental research has re-
vealed that the planar silicon detectors remain operational
after fast irradiation of neutrons with fluence of 5-10'% neu-
trons/cm 2 [3,4]. The decrease in charge collection efficien-
cy of 8% for fast neutrons and 4% for 24 GeV protons every
10" e¢m™2 of irradiation occurs while registered [5]
(Fig. 1). Thus, the experimental irradiation data accumulat-
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HaJI/IIyM, paBHOM 6, Ha CHJIBHO OOJIy4EHHBIX HEHTPOHAMH
nerexropax (P =2 1014 CM_Z).

B pesynbrare COBMECTHBIX IKCIIEPUMEHTAIBHBIX HC-
cnenoBanmit OV u LIEPH ycTanoBieHo, 9TO TIIaHApHBIE
KPEMHHEBBIE JIETEKTOPHI paboTOCIIOCOOHBI IMOCIe 00Iyde-
HUSI (ITIOCHCOM OBICTPBIX HEHTPOHOB 5-1014 cm™? [3, 4].
[Tpwu 06yvyeHNH TIaHAPHBIX KPEMHHUEBBIX AETEKTOPOB IPO-
UCXOIHUT CHIDKCHHE 3()(PEKTUBHOCTH COOpaHHOTO 3apsja

Puc. 1. 3aBucuMocTh 3G PeKTHBHOCTH COOMpaHNS 3apsiia HOHHU3a-
LUK OT (IFOEHCA OBICTPBIX HEHTPOHOB ISl YaCTUIl MUHUMAJILHOM
HMOHH3AIIN

1.2

o Bloch (2002)

= Borchi (1998)

a Beattie (1990)

* Lerov (1994)

+ Angarano (2002)
o This work

— Fit

—_
(=]
T

Notmalized charge, a.u.
o =)
f=2) =]
T T

0.4 1 1
0 2 4 6

Fast neutron fluence, cm™2 - 10

Fig. 1. Normalized charge as a function of fluence for neutron irra-
diated detectors

ed in investigations allow one to predict the detector behav-
ior in strong radiation and to consider the negative radiation
damage effects during a long-term operation of the detec-
tors.

For 15 years LPP has cooperated effectively [6-9] with
CERN and the Russian microelectronic industry (RIMST
and ELMA, Zelenograd). The cooperation started with de-
sign and production of the so-called PAD detectors
20 %20 %x0.4 mm which are to be applied in the hadron
calorimeter of the L*(SSC) project and for radiation hard-
ness investigations. Development of the planar silicon strip
detector technology in Russia for the preshower detector of
the CMS ECAL was the main result of this cooperation. The
high-level detector technology is the feature and principal
achievement of this design: the detector breakdown voltage
exceeds 300V, that is 10 times higher than the full depletion
voltage (Fig. 2 and 3). These strict requirements to the de-
tector parameters have never been claimed before. The tech-
nology of manufacturing the planar silicon detectors can be
applied to X-ray and alpha particles spectrometry, photo de-

______________________________________JPp)]

MOHM3AIMHU 1JIsI YaCTHUI] MUHUMAaJIbHON HOoHU3auu Ha 8 %
JUTS OBICTPBIX HEHTPOHOB 1 Ha 4 % 11 IpOoTOHOB (24 I'3B)
na kaxpie 1014 om ™2 [5] (cm. puc. 1). Takum oOpazom, Ha-
KOIJICHHBIC SKCIICPUMEHTAJIbHBIC JaHHBIC PaTUaIllHOHHBIX
HCCIICIOBAaHUN M TIPOTHO3HMPOBAHME MOBEACHUS O0Iydae-
MBIX KPEMHHUEBBIX JETEKTOPOB MpPHU JIUTEIHHOI padoTe B
PauaAIOHHBIX TIOJISX ITO3BOJISIOT YUECTh HETaTHBHOE BO3-
JIeficTBHE paguaiy IpH pa3paboTKe 1 IKCIUTyaTalllH yCTa-
HOBOK.

Ha nporsokennn mocnenuux 15 et JIOY OUAU »¢-
(hextuBHO corpynamuaet ¢ LIEPH u poccuniickoit anexTpoH-
Hoii mpomeiuieHHOCTRI0 (HUMMB n HITO DJIMA, 1. 3e-
neHorpan) [6-9]. HaunHammchk 5TH coBMECTHBIE pabOTHI C
TaK Ha3bIBAEMBIX «IIAJIOBBIX» [IETEKTOPOB pPasMepoM
20 X20 X0,4 MM 17151 OPUMEHEHUS UX B aJpOHHOM KaJOpH-
MeTpe mpoekta L*(SSC), a Takke 1 pagrnalliOHHBIX MC-
cinenoBaHuii. OCHOBHBIM pPE3YyIIBTaTOM COTPYIHHYECCTBA
cTana pa3paboTka u co3manue B Poccuy TeXHOIOTHH U3T0-
TOBJIICHUS TUTAHAPHBIX KPEMHHEBBIX CTPUIOBBIX JIETEKTO-
poB s npemyuBHEBoit yact ECAL CMS. Ocob6eHHOCTEI0
1 TIIaBHBIM JIOCTI)KEHUEM ATOH pa3pabOTKHU SBISIETCS BBICO-
YalIIuil ypOBEHb TEXHOJIOTHH JETEKTOPOB C HANIPSHKEHUEM

Puc. 2. Pacnipenenenue no HanmpsKeHUIO mpo0ost 957 1eTeKTopoB,
H3TOTOBJICHHBIX B 3€JIEHOTpajie

800
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§ 668
k5!
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< 400 -
i
E
E 200 —~ 82
39 60 64 44
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<300 300—350 350—400 400—450450—-500 >500
Breakdown voltage, V

Fig. 2. Breakdown voltage distribution for 957 detectors produced
in Zelenograd

tectors, etc. There are only several producers of the detec-
tors with similar parameters in the world — Hamamatsu,
Micron Semicond., SINTEF, SGT, and others.

JINR contribution to the CMS preshower detector is to
produce 1900 63x63X0.3 mm strip detectors. All the de-
tectors must be tested at JINR, assembled in micromodules
(Fig. 4), and then delivered to CERN for the final CMS
mounting. This is an important deal for the Russian indus-
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3IIEKTPUYIECKOTO 1podost 6otee 300 B, npeBbImaromm Ha-
MpsDKeHHE TIONHOTO oOemHeHus: netektopa B 10 pas
(cm. puc. 2, 3). Takue xecTkre TpeOOBaHUS K JETEKTOPaM
HUKOT/IAa paHee HE MPEABbIBISIINCE. TeXHOIOTHS TO3BOISIET
BBINTYCKATh TUTAHAPHBIC KPEMHUEBBIE NETEKTOPBI IS JIPY-
I'MX HAYYHBIX M IPUKIaIHBIX TIPUMCHEHUH (PEHTICHOBCKAS
CHEKTPOMETpHUsI, ab(a-crieKTpoMeTpHs, (POTONPUEMHHUKH
u 1p.). B Mupe usBectHO Heckonbko Gpupm («Hamamatsuy,
«Micron Semicond.», SINTEF, SGT u sip.), BbITyCKaomuX
JIETEKTOPBI C aHAJIOTMYHBIMU TTapaMeTpaMHu.

Bxiagom OUSIN B co3nanue npeasuBHEBOTO JETEKTO-
pa CMS sBnsiercs usroroiaenne 1900 cTpUnoBbIX 1ETEKTO-
poB ¢ pazmepamu 63 X63X0,3 mMm. Bece neTexTopsl TecTu-
pytorcst B OUSIU u cobuparorcst B MUKpoMoayu (puc. 4),
nocie aroro otmnpasisaiores B LIEPH anst MonTaxka B cocra-
Be ycraHoBku CMS. Jlns npomsiienHoctn Poccun
8 M? — camslii KpYHHBIN 3aKa3 [0 U3TOTOBJICHUIO JIETEKTO-
POB TaKoOTO KJacca, ¥ K HACTOSAIICMY BPEMEHH OH BBIITOJTHCH
Ha 60 %.

B JI®Y noaroropsieHa TexHolornyeckas HHPpacTpykK-
Typa, MO3BOJISAIOMIAs IPUMEHITh KPEMHHUEBBIC TIAHAPHBIC
JIETEKTOpbI B Oyayuux ¢usndeckux skcrepumenrtax. Co-
BMeCTHO co criernanuctamu u3 HIIOUBD (Munck) B JIOYU
co3/laHa U3MEpPUTENbHAs amlmmaparypa BXOJHOTO KOHTPOJIS

Puc. 3. 3aBuCHMOCTB MMOJHOTO TEMHOBOT'O TOKA CEPUIHOTO IETEK-
TOpa OT HAIPSKEHNS] 0OPATHOTO CMELCHUS

3,5E-8

3E-8 -

2,5E-8

TemHoBOM TOK, A

2E-8 -

1 1 1 1 1 1 1 1 1
50 100 150 200 250 300 350 400 450 500

Oo6parHoe cMeneHue, B

Fig. 3. Dark current as a function of reverse bias for a serial
detector

try: an 8 m? total area of high quality detectors, 60% of
which have already been completed.

The technological infrastructure has been constructed
at LPP to fulfill the planar silicon detectors application in
CMS and future physical experiments. A special test-bench
for detectors input control was designed and realized in co-
operation with NC PHEP BSU. The test-bench measures
static electrical parameters — the IV and CV characteristics
of non-irradiated and irradiated semiconductor detectors

CTaTUYECKHUX AEKTPUYESCKUX MapaMeTpoB — ammapaTHO-
nporpamMMHbIi komiieke (AITK) ams n3MepeHus BoabT-aM-
MEPHBIX U BOJIBT-(AapaiHbIX XapAKTEPUCTUK OOITyUCHHBIX U
HEOOIyYCHHBIX IMOIYIPOBOIHUKOBEIX JeTekTopos [10]. C
nomonsio AITK mpon3BoanTCS IpoBEpKa COOTBETCTBHS U3-
TOTOBJICHHBIX JIETEKTOPOB TPEOOBaHUIM ClielU(DUKALUHN 1
COOTBETCTBYIOIIUI OTOOpP JIETEKTOPOB IO napamerpam. B
YCIIOBHSIX MAaCCOBOTO TPOM3BO/ICTBA MapaMeTPhl KOMILICK-
ca 10 TMPOMU3BOANUTEIEHOCTH U3MEPEHUH U M0 X Ka4eCTBY
COOTBETCTBYIOT TpeOoBaHUAM 3kcniepumernTa CMS.

C 2001 1. coBmectHo co cnenuanuctamu [[EPH
YCIENIHO YKCTUTyaTupyeTcs co3aannas B JIOY 6aza naHHBIX
pe3ynbTaToB M3MepeHuid. Paspaborana TexHOIOTHs 00y-
YeHust IeTeKTopoB [ 11], n3mepenus mapaMeTpoB 00IydeH-
HBIX JETEKTOPOB U UX XpaHeHus. PazpaboTaH u co3aH Tex-
HOJIOTHYECKUI KOMITIEKC 7151 COOPKH IETEKTOPOB B MUKPO-

Puc. 4. O0mmit BuI MUKPOMOTYIIS

DneKTpoHHKa
CYHTBIBAHUS

KpemHuesslit
JIETEKTOP

Kepamnueckas
TIOJIUTOXKKA

ATIOMHHHEBOE
OCHOBaHHE

Fig. 4. The CMS preshower micromodule

[10]. By means of the test-bench the detectors have been
examined about their specification compliance and selected
according to their parameters. The test-bench parameters
correspond to the CMS requirements on productivity and
quality of measuring for detectors mass production.

Since 2001, the database of measurement results made
at LPP has been jointly used by CERN and JINR experts.
The detectors irradiation, storage, and measurement tech-
nology has been also developed [11]. A technological com-
plex for assembling detectors into micromodules has been
designed and constructed. It includes an automat for ultra-
sonic bonding, positioning with a =20 um accuracy and the
gluing facility. The complex is lodged in clean rooms of the
LPP clear zone with the dust purity class 100 [12].




AT THE LABORATORIES OF JINR

MOyJ1b. KOMITJIEKC BKITFOYAEeT aBTOMAT
JIJIs1 yABTPAa3ByKOBOW CBapKH, YCTAHOB-
Ky JJs1 TO3UIMOHUPOBAHUS C TOYHO-
cThi0 =20 MKM U cKieliku. TexHoaoru-
YECKUN KOMIUIEKC pa3MelIeH B YUCTON
30He JIOY B moMelieHusIx ¢ KJIaccom
guctoTsl 100 [12].
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JINR CP SESSION

18-19 mapra B [ly6He cocTosinacb oyepegHasa ceccus
KomuTeTa nonHOMOYHbIX NpeacTaBUTeNen NpaBUTeNbLCTB

rocygapcTtB-4neHoB OUAN.

Mpencenatenem ceccun Komutet
MOSIHOMOYHBIX — MpeacTaBuTENen  u3-
6pan B. N. Hegunbko (Pecnybnuka be-
nopyccus).

MonHoMouYHbIE NpeacTaBUTENM 3a-
cnywanu n obcyannu ooknag oUPeKTo-
pa WNHctutyTa B. I Kagbiwesckoro «O
BbIMOMHEHUN peKoMeHAauun Y4eHoro
coBeTa, peweHun Komuteta nornHo-
MOYHbIX NpeacTaBUTeENen n o0 AeaTernb-
HocTn OUAN B 2003 r.; o nnaHax UH-
ctutyTa Ha 2004 r.».

KomMuTeT MONMHOMOYHbLIX NpeacTa-
BUTENEN 0pobpun OeaTenbHOCTb au-
pekunn OVAN no BbINONHEHWUIO NaHa
Hay4HO-MCCrnenoBaTeNnbCKNX paboT u
MEXAYHapOoOHOro CoTpydHUYecTBa B
2003 r., Nno peanu3auun COBMECTHbIX
Hay4HO-MCCcrneaoBaTeNbCKUX NPorpaMm
CO CTpaHaMu-y4yacTHMLaMK, Mo paclumn-
PEHUIO Kpyra HayuYHbIX MNapTHEpPOB
OWAN, ocobeHHO OTMETUB:

— MNpOBEeAEHNE aKTyamnbHbIX TeopeTu-
YECKMX U 3KCMepUMEHTAmNbHbIX WC-
crnefoBaHuiA, UTOrOM KOTOPbIX CTanu
HOBble BaxkHble pe3ynbTaTthl, o6ora-
TUBLLME MUPOBYIO HaYKY;

— 9KCMEpPUMEHTbI MO CUHTE3Y HOBbIX
anemeHToB 115 1 113; BbiNonNHeHne
nnaHoB Mo CO30aHWUKO OETEKTOPOB
ATLAS, CMS n ALICE pnsa coopy-
aewmoro B LIEPH konnanaepa LHC;

— BbIMNONHEHME NNaHa-rpadmka pabo-
Tbl 6a30BbIX YCTAHOBOK MIHCTUTYTa B
2003 r.; ycraHoBku OUNAN oTpaboTa-
nm 14265 yacoB, YTO COOTBETCTBYET
Haumny4ywmM nokasatenam no obec-
NneyYeHuto 3anpocoB Morb3oBaTenen
Ha NpOBEAEHNE IKCMEPVMEHTOB Ha
nyykax peaktopa W YyckopuTenew
WHcTuTyTa 3a nocnegHve 12 ner;

— Mporpecc B pa3BuUTUN U COBEPLLEH-
cTBOBaHuK yctaHoBok OVAN, B Tom
yucre nostyyeHme YCKOPEHHOro nyy-

A regular session of the Committee of Plenipotentiaries
of the Governments of the JINR Member States
was held in Dubna on 18-19 March 2004.

The Plenipotentiary of the Republic
of Belarus V. Nedilko was elected chair-
man of the session of the Committee of
Plenipotentiaries (CP).

The CP took note of the report pre-
sented by JINR Director V. Kady-
shevsky «Implementation of the Re-
commendations of the JINR Scientific
Council and of the Decisions of the
JINR Committee of Plenipotentiaries,
JINR’s Activities in 2003 and Plans for
2004 ».

The CP approved the activity of the
JINR Directorate on the implementation
of the JINR Plan of Research and Inter-
national Cooperation in 2003, on the re-
alization of collaborative research pro-
grammes with the Member States, and
on the involvement of new scientific
partners. In particular, the CP noted:

— performance of topical theoretical
and experimental studies, which
have resulted in new significant sci-
entific output enriching world sci-
ence;

— experiments on the synthesis of new
elements 115 and 113; activities for
the construction of the ATLAS, CMS,
and ALICE detectors for CERN'’s
LHC;

— fulfilment of the schedule of opera-
tion of the Institute’s basic facilities in
2003: the total running time of the fa-
cilities was 14265 hours, which is the
best data achieved over the last 12
years on users’ requests for experi-
ments at the Institute’s reactor and
accelerators;

— progress in the development and up-
grade of the JINR basic facilities, in-
cluding the successful acceleration



Ka VMOHOB >ene3a Ha HYKMOTPOHe,
nposegeHne 3aniaHNpOBaHHbIX
paboT no cosgaHmio HOBOIO NMOABUX-
Horo oTpaxatens ans WBP-2, npo-
JormkeHne paboT Mo MOHTaxy nu-
HENHOro YCKOpUTENS 3NeKTPOHOB
yctaHoBkn VIPEH, a Takke pabotbl
Ha nMepBON oO4yepean YCTaHOBKM
DRIBs, HaueneHHble Ha npoBepe-
HUe NepBbIX ABYX IKCMEPVMEHTOB B
2004 r;

— Havyano pabotbl [lyGHeHckon Me-
XOYyHapOOHOW LLKOMNbl COBPEMEHHOM
TeopeTm4eckon  uankn  (NpoekT
DIAS-TH) n wnHuumaTmeel YuyebHo-
Hay4Horo ueHTpa OUMAN no npose-
OEHUIO COBMECTHbIX CEMWHApOB B
Hay4YHbIX LEHTpax CTpaH-y4acTHUL]
WHcTuTyTa, 4to cnocobctByeT 6o-
nee nonHoOMy WHOPMUPOBAHUIO
Hay4YHOM OO6LLEeCTBEHHOCTW, MOIO-
ObIX YYEHbIX U CTyAeHTOB 06 obpa-
30BaTeNbHON 1 Hay4YHOW AeATeNbHO-
ctn OUNAN.

KoMWTeT NpuHsn K cBeaeHuto npo-
ekT «MexayHapoOHbI UHTEPHET-Xyp-
Han Ansi LWKOSbHUKOB MO eCTEeCTBEH-
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HbIM HaykaM» W, y4uTbiBasi GOMbLUyO
Ba)XXHOCTb MPUBMEYEHNs B HAyKy TanaH-
TNMBOM MOJOAEXW CTpaH-y4acTHuL,
peKoMeHAoBan npomdormkuTb paboTy
Hag NPOEeKTOoM.

KM ytBepaun pekoMeHgauum
94-n n 95-n ceccun Y4yeHoro coseTa
OUAN, a Takke nnaH Hay4Ho-Mccneno-
BaTemnbCKMX paboT 1 MexayHapogHoro
coTpyaHuyectBa Ha 2004 1. u nopy4un
aunpekuun OUNAU obecneunTts B 2004 T.
nepBooYepeaHoe BblOENEHNE CPEACTB
Ha NPUOPUTETHbIE 3aa4u, PEKOMEH0-
BaHHble 95-n ceccuen.

Ceccusa opgobpuna npegnoxeHve
avpekuMn MIHCTUTyTa no 3akryeHuo
CornaweHusa mexagy O6beanHeHHbIM
WHCTUTYTOM SiAEPHbIX WCCNELOBaHUN
n [enapTamMeHTOM MO HayKke U TeXHO-
norusm  KOxHo-AdbpukaHckorn Pecny-
onvku.

3acnywae n obcyauB goknag no-
MOLLHMKa AupekTopa WHcTuTyTa no
9KOHOMMWYECKUM U (PUHAHCOBbLIM BO-
npocam B. B. Katpacesa «O dwmHaHco-
Bon pestenbHocTn OVAN B 2003 . n
nnaHe Ha 2004-2005 rr.», Komwutet

I = C 1 K O

NMOSIHOMOYHbIX MNpeacTaBuUTENen npu-
HAN K cBeaeHuo MHgopmauuio o6 nc-
nonHeHun Grogxketa ONAN 3a 2003 .

°*no pacxogaMm — B CymMMe
30 753,0 Tbic. ponnapoB CLUA;
e Mo pgoxojam — B CyMMe

32 837,5 TbIc. gonnapos CLUA.

KM yreepaun 6ropxetr OUAU Ha
2004 r. c obwen cymMMOM pacxogoB
38,063 mnH gonnapos CLUA, a Takke
B3HOCbI M BbINNaTbl 3a40MKEHHOCTEN
rocynapcte-4neHoB ONAN Ha 2004 r.

KomuteT onpegenvn pasmep 6toa-
xeta OUNAN no goxogam n pacxogam B
2005 r. B cymme 37,6 MnH gonnapos
CWA wn yTtBEpaun OpWEHTUPOBOYHbIE
CYMMbl B3HOCOB W BbINNaThl 3a0/MKeH-
HocTeln rocygapctB-unieHoB OVAW Ha
2005 r.

Ceccus nepeHecna BbInnaty crpa-
HaMu-y4acTHULAMW 3aJ0IMKEHHOCTEN,
BO3HMKWMX B 2002—2003 rT., Ha nepwuog,
¢ 2011 r. C y4€TOM WUTOrOB BbINONTHEHUS
Mporpammbl pecTpykTypr3aummn 3agor-
XKEHHoCTel 1 pedopMMpoBaHNS cucTe-
Mbl pacdeTra M ynnatbl B3HOCOB Ha

of the iron beam at the Nuclotron,
execution of the scheduled work on
the construction of a new movable
reflector for the IBR-2 reactor, con-
tinuation of the assembly of the lin-
ear electron accelerator for the IREN
facility as well as ongoing activity
within Phase | of the DRIBs projects
aimed at two experiments to be car-
ried out in 2004;

— start of the Dubna International Ad-
vanced School of Theoretical
Physics (project DIAS-TH) and the
initiatives of the JINR University
Centre in holding joint seminars in
research centres of the Institute’s
Member States, which contributes to
promoting JINR’s educational and
scientific activities within the interna-
tional scientific community, among
young scientists and students.

The CP noted the presentation of
the new project «International Internet
Magazine for School Students in Nat-
ural Sciences». Considering the great
importance of involvement of talented
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young people from the Member States
to science, it was recommended to con-
tinue the work on this project.

The CP approved the recommen-
dations of the 94th and 95th sessions of
the JINR Scientific Council and the
JINR Topical Plan of Research and In-
ternational Cooperation for 2004. The
JINR Directorate was commissioned to
give funding in 2004 to the priority activ-
ities as recommended at the 95th ses-
sion of the Scientific Council.

The CP approved the proposal of
the JINR Directorate concerning the
conclusion of a cooperation agreement
between the Joint Institute for Nuclear
Research and the Department of Sci-
ence and Technology of the Republic of
South Africa.

Based on the report «JINR'’s Finan-
cial Activity in 2003 and Plan for 2004—
2005» presented by JINR Assistant Di-
rector for Economic and Financial Is-
sues V. Katrasev, the CP took note of
the information on the execution of the

JINR budget in 2003: in expenditure —
US$ 30753.0 thousand and in in-
come — US$ 32 837.5 thousand.

The CP approved the JINR budget
for 2004 with the total expenditure
amounting to US$ 38.063 million as well
as the Member States’ contributions
and the sums of Member States’ debts
to be paid in 2004.

The estimate of the JINR budget
for 2005 in income and expenditure was
set by the CP to be US$ 37.6 million.
Also fixed were the provisional sums of
the Member States’ contributions to the
JINR budget and the sums of Member
States’ debts to be paid in 2005.

The CP resolved to postpone the
payments by Member States of the
debts that occurred in 2002—2003 for a
period after the year 2011, taking into
account the results of implementation of
«The Programme of Restructuring of
Debts and Reforming of the System of
Calculation and Payment of Contribu-
tions for 2004-2010».



2004-2010 rr., a Takke nopyyuna gu-
pekuuu, MO nNpencTaBneHuno CTpaH-
y4yacTHUL, paccmaTpuBaTb npeanoxe-
HMS N0 PECTPYKTYPU3aLIMmn U JOCPOYHO-
My (mo 2011 r.) BbIMOMHEHWIO 0653a-
TeNbCTB MO BbIMfate B3HOCOB 3a
2002-2003 rr. Ha B3anmonpremrembix
YCINOBUSIX.

KM opobpun cduHaHcoByo aes-
TenbHocTb MHcTuTyTa B 2003 1. no pea-
nusaumm «Hay4Hom nporpaMmbl passu-
T8 OUNAN Ha 2003-2009 rr.» 1 NpUHSAN

JINR CP SESSION

K CBEAEeHWI0 MH(OPMaLMo AMPEKLMM O
nnaHe Ha 2004—2005 rr.

3acnywas n obcyauB foknag Ha-
YanbHMKa NIaHoOBO-NPON3BOACTBEHHO-
ro otaena MHctutyta A. B. Py3saesa «O
HOPMAaTUBHbIX OOKYMEHTaX, perynupy-
IOWUX  (PUHAHCOBYD  OESTENbHOCTb
ONAN», KomuTeT NONMHOMOYHBIX Npea-
CTaBUTENEN cormnacurcs ¢ pekomeHaa-
unenn duHaHCOBOro kommuTeTa u pabo-
yewn rpynnbl npu npeacegatene K no
dmHaHcoBbiM Bonpocam OUAUM 06
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YyTBEPXAEHUN peaakuun HOpMaTUBHbIX
OOKYMEHTOB, perynumpyowmnx omHaHco-
BYlO AesiTenbHocTb WHCTUTYTa, M oT-
KpbIST 4518 nognMcaHust MOSIHOMOYHbBIMM
npeacTaBUTENsSMU pefakumio Hopma-
TUBHbIX [JOKYMEHTOB, BKITHOYAOLLYHO
M3MeHeHust B YctaBe U PuHaHCOBOM
npoTtokorne WHCTUTYTa, KOTOpyk Ha
OCHOBaHUM MOSIHOMOYMIA OT npaBu-
TENbCTB rocyaapcTB-yuneHoB MHcTuty-
Ta Heobxogumo nognucaTtb 40 odepen-
How ceccun KNI B mapTte 2005 1.

MEKAY HAPGIHAR MEKNPABMTY

INTERNATIONAL  INTERGOVE

Jly6Ha, 18 mapra. 3acemnanue ceccun KoMuTera moTHOMOYHBIX
npencraButeneit crpan-ydactaun OMSN.

Ha cHuMKax BHH3Y: y4aCTHHKH 3aCelaHHs — MOYETHBIH JJOKTOD
OUSIN B. C. FOnnames (cieBa) ¥ HarpaxICHHBIH TTOYSTHBIM
murromoM OUSIN O. Bb. AGaunOB

Dubna, 18 March. Meeting of the regular session

of the Committee of Plenipotentiaries of the JINR Member States.
Down in the photo: participants of the meeting —

Honorary Doctor of JINR B. Yuldashev (left)

and JINR Honorary Diploma holder O. Abdinov
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KomMuTeT noctaHoBWM NpMHUMaTBL K
pPacCMOTPEHNIO [OMOMHUTENbHbIE MO-
npaBK1 1 U3MEHEHNS B peAakuumio Ycta-
Ba u ®uHaHcoBoro npotokona OUAN
rocrne nognMcaHns aTmx AOKYMEHTOB B
COOTBETCTBUM CcO cTaTben 20 (NyHKT 2)
YctaBa WHcTutyTa  GONBLUMHCTBOM
NMONTHOMOYHbIX MPEACTaBUTENEN U BCTY-
nneHnss ux B pJewncteue. [lonpasku
pefaKLMOHHOro xapakrtepa, NocTynmB-
LUne B AMPEeKLMIo, MOTYT BbITb cormaco-
BaHbl C MONTHOMOYHbIMW NpPeAcTaBuUTe-
NAMK NO Nepenucke.

Ceccusa ytBepguna «duHaHcoBble
Hopmbl OUAN» B pepakumm, npeacra-
BMeHHON paboyen rpynnon npu npea-
cepatene KM n ogobpeHHon duHaH-
coBbiM komutetom OUAW, n nopyunna
OVPEKUUN  PYKOBOACTBOBATLCA  3TUM
OOKYMEHTOM B CBOel (puHaHCcoBON Ae-
SATENbHOCTU.

3acnywaB 1 obcyaMB aoknag
npeacenatenst PuHaHCOBOro komuTeTa
B. C. YUmensa «O pabote ®PuHaHCOBOrO
komuteTa 19-20 peBpans 2004 r.», Ko-
MUTET MOJNTHOMOYHBIX NMpeAcTaBUTENEN

JINR CP SESSION

yTBEPAWN NPOTOKON 3aceaaHns duHaH-
coBoro komuteta 19-20 dpeBpans
2004 r., a Takke otyeT O6bEeaUHEHHOIO
WHCTUTYTa S4epHbIX UCCIegoBaHUA 3a
2002 .

* 06 ncnonHeHun GrogkeTa Mo pacxo-
gam — 26 798,4 Thic. Agonnapos
CLA;

* C CyMMOW 3aKmo4mTensHoro 6anax-
caHa01.01.2003r.— 139 420,0 ThIC.
ponnapos CLLUA.

KIMM o6patuncs ¢ npocb6oit k nos-
HOMOYHOMY MNPEACTaBUTENO MNpaBu-
TenbctBa Poccuiickon degepauun B
OUNAN opraHusoBaTb nNpoBedeHue pe-
BU3NN (PUHAHCOBO-XO3ANCTBEHHOW Ae-
satenbHocTn OUAN 3a 2003 . B 06b-
eme, aHanorM4Hom npeablayLuen pesu-
3umn. [ins npoBefeHns aHanv3a UToros
peBu3nn Gbina obpasoBaHa KoHTporb-
Hasi KoMuccust U3 npeacTaBuTenen Pe-
cny6nukn Bonrapuu, Couunanuctuye-
ckon Pecnybnukn BbeTHam, Poccun-
cKom depepaumm " Yewuckon
Pecnybnvku.
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3acnywas n obcyams coobLieHne
anpektopa WHctutyta B. I Kagpiwes-
ckoro 06 YTBEPXOEHUN B LOMHKHOCTM
rnaBHoro uHxeHepa OWAW, Komutet
MONMHOMOYHbIX ~ MpeacTaBuTeNent  Ha
OCHOBaHUW pe3yrnbTaTtoB OTKPLITOrO ro-
NI0COBaHUsi  yTBEpPAUN B [OIMKHOCTU
rnaBHoro unxeHepa ONAN unexa-kop-
pecnoHaeHTa PAH Mpuropusa OmuTtpue-
Buya LUmpkoBa Ha CpoOK MOSIHOMOYMI
aunpektopa OUNAN.

3acnywaB n obcyame nHdopma-
umto npegceaarens KM B. U. Hegunb-
KO O CO34aHuy KoMuccum no Beibopam
anpektopa OUAN, KomuteT nonHomou-
HbIX MpeAcTaBMTenen HasHauun BblGo-
pbl aupektopa OUVAN Ha odepeaHomn
ceccunm KIr B mapte 2005 r. n o6paso-
Barn KOMUCCUIO MO BblOOpaM U3 npea-
craButenen Pecnybnukmn Benopyccun,
MoHronuu, Pecnybnukun Monbwn, Poc-
cuiickon Pepepaumm, Cnosaukon Pe-
cny6nuku n npegcepatens HTC OUAN.
PykoBOACTBO KOMUCCUEN MOPYYEHO
npegctasutento Poccuinckon depepa-
umm akagemuky B. A. MaTBeesy.

The CP approved the Institute’s fi-
nancial activity in 2003 concerning the
implementation of «The Programme of
JINR’s Scientific Research and Devel-
opment for 2003-2009» and noted the
Directorate’s information on the plan for
2004-2005.

Based on the report by JINR Bud-
get and Financial Planning Department
Chief A. Ruzaev «On Basic Documents
Regulating the Financial Activity of
JINR», the CP agreed with the recom-
mendation of the Finance Committee
and of the Working Group under the CP
Chairman to approve the revised texts
of the basic documents regulating
JINR’s financial activity. The CP opened
these basic documents, which include
amendments in the Institute’s Charter
and Financial Protocol, for signature by
the Plenipotentiaries. Based on the
powers from the governments of the
Member States, the Plenipotentiaries
should sign these documents before
the next session of the CP in March
2005.

The CP resolved to accept for con-
sideration any additional amendments
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in the texts of the JINR Charter and Fi-
nancial Protocol after the signature of
these documents by the majority of
Plenipotentiaries, in accordance with
article 20 (item 2) of the Charter, and af-
ter their coming into force. Minor editing
corrections forwarded to the Directorate
can be agreed upon with Plenipoten-
tiaries by correspondence.

The CP approved the text of the
«Financial Regulations of JINR» pre-
sented by the Working Group under the
CP Chairman and commissioned the
Directorate to be guided by it in the fi-
nancial activity.

Based on the report presented by
the Chairman of the Finance Commit-
tee, V.Chmel, on the Committee’s
meeting held on 19-20 February 2004,
the CP approved the Protocol of this
meeting and the Directorate’s report on
the execution of the JINR budget in
2002 with expenditure of US$ 26 798.4
thousand, and with the summary ac-
count as of 01.01.2002 being US$ 139
420.0 thousand.

The CP asked the Plenipotentiary
of the Russian Federation to organize a

review of JINR’s economic and financial
activities for the year 2003 in a volume
similar to the previous one. To examine
the results of the review, a control com-
mission was set up, consisting of the
representatives of Bulgaria, Czech Re-
public, Russia, and Vietnam.

Based on the information by JINR
Director V. Kadyshevsky about the
election of the JINR Chief Engineer, the
CP elected by open vote G. Shirkov as
Chief Engineer of JINR until the com-
pletion of the term of office of the JINR
Director.

Based on the information by the CP
Chairman V. Nedilko on the organiza-
tion of a committee for the election of
the JINR Director and after due discus-
sion the CP resolved to schedule the
election of the JINR Director for the next
CP meeting in March 2005 and to set up
the election committee composed of the
representatives of Belarus, Mongolia,
Poland, Russia, Slovakia and of the
Chairman of the JINR Science and
Technology Council. The CP appointed
Academician V. Matveev, representa-



JINR CP SESSION

KM nopy4yun komuccum noaroto-
BUTb NPEOIOKEHUs] U HanpaBUTb NoJ-
HOMOYHbIM MpeacTaBuUTENsIM Noapo6-
HYH MHGOPMaLMIO O KaHAMAaTax U ux
nporpammMax He Nno3)e 4yem 3a ABa Me-
csua go odepepHon ceccum Komuteta
NMOSIHOMOYHbIX NPeACcTaBUTENeN, a Tak-
e BblpaboTaTb pekoMeHaauum no Bee-
OEHUIO IOMKHOCTY Hay4YHOro PyKOBOAM-
Tena OUAN, ero ctatycy n NonHOMO-
YnaAM.

B cBa3n ¢ npegnoxeHusmmn psiga
yneHoB Y4eHoro coeta WHcTuTyTa,
BbICKa3aHHbIMK Ha 95-11 ceccun, KOMU-
TET NOPy4Mn KOMUCCUM BblpaboTaTb pe-
KOMeHJaLuuMn no Bonpocy o npeacena-
Tene Y4yeHoro coseta OVAN.

I CEC I K O oy O A GO B bl KO T T

FINANCE COMMITTEE

3acepgaHune ®uHaHCcOBOro komuteTa coctosinock B [lyGHe
19-20 dheBpansa noa npeacenaTenbLCTBOM npeacraBuTens
ot Pecny6nuku Benopyccum B. C. Umens.

DUHAHCOBLIN KOMWUTET 3acnyLuarn
[oknaa avpektopa MHCTUTyTa akage-
muka B. . KagbiweBCcKOro o BbINOMHe-
HUWM pekoMeHAaLMn YYeHoro coBeta u
peLeHu KIMMN ONAN, o geatenbHocTu
WMHctutyta B 2003 . 1 nnaHax Ha
2004 r.

KomuTteT opgobpun geatenbHOCTb
OVPEKLMN MO BbIMOMHEHMIO NMaHa Ha-
YYHO-MccnenoBaTenbckux paboTt u me-
XOYHApOAHOro  COTPYAHMYEecTBa B
2003 r., Nno peanusauun COBMECTHbIX
Hay4HO-MCCrneaoBaTenbCKUX NporpaMm
CO CTpaHamu-yyacTHWLaMU 1 pacLuu-
PEHUIO Kpyra Hay4YHbIX MNapTHEpPOB
OUNAN, a Takke OTMETUIT yCNexu Kos-
nektmBa WHCTUTYyTa MO BbINONHEHUIO
Hay4How nporpammbl OUAWN, skcnepu-
MEHTbl MO CUHTE3y anemeHToB 115 u
113, BbINOMHEHWe nnaHa-rpaduka pa-
60Tbl 6a3oBbIx ycTaHoBok B 2003 T,
B TEYEHMEe KOTOPOro OOCTUIHYTbl Hau-

nyylive nokasatenu no obecneyeHuto
3anpocoB nonb3oBaTene Ha NpoBese-
HUe 3KCMEePUMEHTOB Ha Ny4Kax peakTo-
pa u yckoputenen MHctutyTta.

Bacnywas uHgopmauuio B. . [po-
XeHKo 0 paboTe KOHTpOrbHOM KoMUC-
cumn, ®UHaAHCOBbLIA KOMUTET YTBEPAWI
otyet gumpekummn ONAN 3a 2002 r. 06
UCronHeHun GrogxeTta no pacxogam —
26798,4 Tbic. ponnapos CLWA, ¢ cym-
MOW 3akntouuTensHoro 6GanaHca Ha
01.01.2003 r. — 139420,0 TbIC. gonna-
poB CLUA.

@PUHAHCOBLIA KOMUTET MPUHAN K
cBegeHuto goknaa B. B. Katpacesa 06
mcnonHeHun orogxeta ONAN 3a 2003 .
«PunHaHcoBas gesatenbHocTb OVAN B
2003 r. u nnaH Ha 2004-2005 rr.» n pe-
koMmeHaoBan KomuTeTy MONMHOMOYHBLIX
npeacrtaBuTenen yTBepanTb OromkeT
OWAN Ha 2004 r. ¢ obLiert cymmon pac-
xopoB 38,063 mnH gonnapos CLUA.

tive of Russia, to be Chairman of the
election committee.

The CP commissioned the commit-
tee to prepare its proposals and to for-
ward to the Plenipotentiaries detailed
information about the candidates and
their programmes not later than two
months before the next session of the
CP, also to work out recommendations
concerning establishment of the posi-
tion of Scientific Leader of JINR, his sta-
tus, and mandate.

Taking into account the observa-
tions made by some members of the
JINR Scientific Council at its 95th ses-
sion, the CP also commissioned the
election committee to work out recom-
mendations concerning the Chairman
of the JINR Scientific Council.
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A regular meeting of the JINR Finance Committee
was held in Dubna on 19-20 February 2004. It was chaired
by V. Chmel, a representative of the Republic of Belarus.

At the meeting, JINR Director
V. Kadyshevsky reported on the imple-
mentation of the recommendations of
the JINR Scientific Council and of the
decisions of the JINR Committee of
Plenipotentiaries (CP), on JINR’s activi-
ties in 2003 and plans for 2004.

The Finance Committee approved
the activity of the JINR Directorate on
the implementation of the JINR Plan of
Research and International Coopera-
tion in 2003, on the realization of collab-
orative research programmes with the
Member States, and on the involvement
of new scientific partners. It also noted
the achievements of JINR staff in the
implementation of the JINR scientific
programme, in particular, the experi-
ments on the synthesis of elements 115

and 113, the fulfilment of the schedule
of the operation of the Institutes’ basic
facilities in 2003, during which the best
data were achieved over the last 12
years on users’ requests for experi-
ments at the Institute’s reactor and ac-
celerators.

Taking as a basis the information
on the work of the Control Commission,
presented by V. Drozhenko, the Fi-
nance Committee approved the Direc-
torate’s report for 2002 on the execution
of the JINR budget in expenditure
amounting to US$ 26 798.4 thousand,
with the summary account as of
01.01.2003 being US$ 139 420.0 thou-
sand.

The Finance Committee took note
of the report «JINR'’s Financial Activity



O6cyame poknag A. B. Pysaesa
«O HOpMaTMBHbIX JOKYMEHTaX, perynm-
PYHOLLMX (UHAHCOBYK [OEATENbHOCTb
ONANY», PUHAHCOBLIN KOMUTET PEKO-
meHposan KII cormacuTtbcst ¢ peko-
MeHZauuen paboyen rpynmnsl Npu npea-
cepatene KM o6 yTBepxaeHumn pegak-
Lmmn HOPMaTUBHbIX [OOKYMEHTOB,
perynupyowmnx MHaHCOBYO AeaTerb-
HocTb NHCcTUTyTa. KOomMuteT npeanoxun
OTKpbITb Ha oyepepHon ceccum KM

in 2003 and Plan for 2004-2005», pre-
sented by V. Katrasev, and recom-
mended that the CP approve the JINR
budget for 2004 with the total expendi-
ture amounting to US$ 38.063 million.

Based on the report by A. Ruzaev
«On Basic Documents Regulating the
Financial Activity of JINR», the Finance
Committee recommended that the CP
agree with the recommendation of the
Working Group under the CP Chairman

FINANCE COMMITTEE

Ons nognucaHus HOpMaTuBHbIE OOKY-
MEHTbI, BKMKOYaOWNe WU3MEHEHNs B
YctaBe n ®uHaHcoBom npoTtokone MH-
CTUTYTa, C NPOCbOOW K MOSTHOMOYHbLIM
npeacTaBuTeNsiM, HA OCHOBaHWM MOf-
HOMOYMIA  OT MpaBUTENbCTB  TOCY-
npapcrte-uneHoB OVAW, nognucatb Ho-
BYIO pefakumio YctaBa n PrHaHCOBOro
npotokona no ceccum Krl B mapte
2005 r.

I /1 A H C OB bl KO M T

®PUHaHCOBLI KOMUTET yTBEPAWN
«®urHaHcoBble Hopmbl OUAN» B penak-
uun, npeacTaBrnieHHon paboyent rpyn-
non npw npeacenatene Krir v gupek-
umen VMIHCTUTyTa, 1 nopyyun aMpekumm
nocrne yTBepXXAEHUSA 3TOro LOKyMEHTa
Ha ceccum KII pykoBoaCcTBOBATLCH UM
B CBOEW (PMHaHCOBOWN AEATENBHOCTY.

Jy6Ha, 19 despans. 3acenanne dunancororo komurera ONAN

Dubna, 19 February. Meeting of the JINR Finance Committee

to approve the revised texts of the basic
documents regulating JINR’s financial
activity. The Finance Committee pro-
posed that these basic documents,
which include amendments in the Insti-
tute’s Charter and Financial Protocol,
be opened for signature at the March
2004 session of the CP. It also asked
the Plenipotentiaries, on the strength of
the powers from the governments of the
Member States, to sign the new ver-

sions of the Charter and of the Financial
Protocol before the March 2005 session
of the CP.

The Finance Committee endorsed
the text of the «Financial Regulations of
JINR» presented by the Working Group
under the CP Chairman and commis-
sioned the Directorate, after the ap-
proval of this document at the CP ses-
sion, to be guided by it in the financial
activity.



NHPOPMALINA ONPEKLINA

JINR DIRECTORATE’S INFORMATION

6 despans B MuHatome P® npowna pabouas
BCTpeua 3amectutens muHuctpa U. M. KameHckux c Bu-
ue-pupektopom OUAN A. H. CucaksaHom, gupekTopom
JIHO A. B. benywkuHbiM, HayuyHbIM pPYKOBOAWUTENEM
MBP-2 B. Jl. AKceHOBbIM, 3aMeCTUTENIEM T[/IaBHOrO WH-
>keHepa OUAN A. B. BuHorpaposbiM. Obcys>kganucb Bo-
NpoOCbl COTPYAHUUYECTBA MEXAY opraHu3auuamu MuHaro-
ma 1 OUAN. B ToT ke feHb cocTosinach BCTpeya npep-
ctraeutenen OUAU c pykoBoauTenem pgenaprameHTa
aTtoMHoM Hayku U TexHuku O. O. [MaTtapuHUHbIM.
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11—12 pespanag OUAN nocetuna penerauus HOx-
Ho-AdppukaHckon Pecnybinku: reHepasibHbiid ynpasns-
IOLLMIK MeXXAYHapoaHbIMKU pecypcamu [lenaptameHTa Ha-

High temperayre target a
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Deputy Minister for Atomic Energy of RF I. Kamen-
skikh had a working meeting with JINR Vice-Director
A. Sissakian, FLNP Director A. Belushkin, IBR-2 Scien-
tific Leader V. Aksenov, and Deputy JINR Chief Engi-
neer A. Vinogradov on 6 February in the Ministry of
Atomic Energy of RF. They discussed aspects of coop-
eration between JINR and the Ministry organizations.
JINR representatives also had a meeting with Chief of
the Ministry department of atomic science and technol-
ogy O. Patarinin.
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On 11—12 February, a delegation from the South
African Republic (SAR) visited JINR. It included General
Manager of international resources (department of sci-

yku u TexHonoruu FOAP p-p H. ApeHace, cneumanuct B
0651acTH OU3UKK U TeXHUKK yckopuTenen a-p C. Mynnu-
OHC W nepBbld cekpeTapb noconbctea FOAP B Mockee
X. D>xkexkobe.

Mocne noceuiexunsn Jlabopatopuu saepHbIX peakuum
u JlabopaTopun HENTPOHHOW (PU3MKHM, Fie rocTen no3Ha-
KOMWUJIU C OCHOBHbIMH Hanpas/IEHUAMHU MCCJ'Ie}J,OBaHMIji nu
HOBbIMW MPOEKTaMH, cocTossacb Oecefa B AUPEKLMM
OUAN. Oupektop NHcTuTyTa akagemuk B. I'. Kagpiwes-
CKMM pacckasan ob uctopuu u passutun OUAN, o co-
TPYLHUUECTBE C BEAYLMMH MCC/IELOBATE/IbCKUMU LiEH-
TpamMu MUpa, NPELCTaBU OCHOBHbIE HAMPAB/IEHUS CEMU-
JIeTHeH nporpammsi.

KommeHTupysa utoru eBctpeuu, a-p H. Apenace ot-
mMeTun, uto msnku KOAP 3anMHTepecoBaHbl B COTPYAHU-

y6Ha, 12 despas.

[Heneramus FOxH0-AdpukaHCKoit
Pecny6nuku Ha 3KCKypcHH

B JlabGoparopuu sSAepHBIX peakuuit
um. I. H. ®neposa

Dubna, 12 February.

JINR is visited by a delegation
from the South African Republic.
An excursion to the Flerov
Laboratory of Nuclear Reactions

ence and technology) of SAR Dr N. Arendse, physics
and acceleration technology specialist Dr S. Mullions,
and First Secretary of the SAR Embassy in Moscow
H. Jacobs.

The guests were shown around the Flerov Labora-
tory of Nuclear Reactions and the Frank Laboratory of
Neutron Physics where they learned about the main
trends of research and new projects. After that the
guests had a reception in the JINR Directorate. JINR Di-
rector Academician V. Kadyshevsky spoke about the
history and development of JINR, its cooperation with
leading world research centres and acquainted the
guests with the main items of the seven-year pro-
gramme of research.
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yecTee € yuyeHbiMu [lybHbl M UTO KOHeuHas Lesb nepero-
BOPOB — MOArOTOBKA COr/flalleHus Ha NpaBUTE/IbCTBEH-
HoM ypoBHe Mexay OUAU u [enaptameHTOM HayKu M
TexHonoruu HOAP.

7
E X4

12 hespans B Mockse B MexxayHapogHom obuie-
CTBEHHOM (DOHAE COLMUaNbHO-IKOHOMUUECKUX U MOINUTO-
noruyeckux uccnegosaruii («fopbaues-coHa») cocTos-
nacb Bctpeua M. C.lTopbauesa ¢ gupexktopom OUAU
B. I'. Kagpbiwesckum u Buue-gupektopom A. H. Cucaks-
HoM. Bo Bpems npogomkutenbHoi Gecenpl pykosoauTte-
nu OUAN pacckasanu M. C. FopbaueBy 0 fesTeNbHOCTH
MeXXAyHapoAHOro HaydHoro ueHTpa 18 ctpaH, o nnaHax
Pa3BUTHSA LLIMPOKOrO MEXLYHapOAHOro COTPYAHUUECTBA
yueHbIx, a Take 06 opraHusauuu cosmectHo ¢ LIEPH
cepuu  BbicTaBoK  «Hayka cObnvxaer  Hapombi».
M. C. lNopbaues rosopun o npoektax poHga. Obcyxaa-
nucb Bonpocbl coTpyaHuuecTsa mexxay OUAN u «Mopba-
ueB-POHAOM» B pPsiie NPOrpamMm, NpeLCcTaBsAioWMX B3a-
UMHbIN MHTepec. Bo BcTpede yuacTBOBas COBETHHK npe-
3ufeHTa hoHAa Mo MeXAyHapOoLHbIM CBS3SM U npecce
B. A. lMNonskos.
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18 dpeBpans B MuHUcTepCTBE MHOCTPaHHbIX fen PO
cocTosinacb paboyas BCTpeuda 3aMeCTWUTENs MMHUCTpa

C. U. Kucnaka c pgupexktopom OUAU B.T. Kagpiwes-
CKUM ] BULIE-OUPEKTOPOM A. H. CucaksHom.
Pykosogutenn OUNAU pacckaszanu 3amMecTUTENO MUHM-
cTpa o geAaTenbHocTU MHCTUTYTa U pa3BUTUM MexpayHa-
POAHOrO HayYHO-TEXHUUYECKOro COTPYAHWUYECTBA, a TaK-
>ke 06 opraHu3auuu cepun BbicTaBok «Hayka cbnukaet
Hapoab!».

C. . Kucnak Bbipasun nogmepskKy HHULMATUBAM
MHCTUTYTa, pe3y/sibTaToM KOTOPbIX AB/SAETCA peasibHoe
conmxenve mogen. Obcyxpancs pag BONPOCOB TeKy-
wen peatenbHocth OUAU B Poccuiickon PDepepauuu.
Bo BcTpeue Takyke yyacTBoBasnu YpesebiuanHbiv U Mon-
HoMouHbIK [Mocon PO E. I'. Kytoeo#, HayanbHWK oTnena
MU A. B. Y6ees.
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27 qespans B lNpesnguyme PAH B Mockee npeau-
neHt PAH akagemuk 0. C. Ocvnos npuHaAn BULe-LUPEK-
Topa OUAN A. H. CucaksHa. Bo Bpemsa BcTpeuu 6biiu
06cy>KaeHbl BONPOChHI COTPYAHUYECTBA HAYUYHbIX LEHTPOB
PAH v OUSAWN, opravuzaumm Boronioboeckol KoHde-
peHunu B Mockse u [ly6He (2—6 ceHtabpsa 2004 r.), us-
haHus cobpanus counHenui H. H. Boronobosa, a Tak-
>Ke opraHusaumu MexxpyHapogHow (Pouectepckoi) KoH-
hepeHLMH MO PHU3KKE BbICOKUX IHEpPrui (MioNb—aBrycT
2006 r.).

Jy6Ha, 11 mapTa. [pynima nepBbIX BBITYCKHUKOB Kaephl SIEKTPOHUKU

¢dusnuecknx ycranoBok MUPOA (ny6uenckuit punman) ¢ mupekiueid OMSIN nocie BpyyeHHs: JUILIIOMOB

Dubna, 11 March. A group of first graduates from the department of electronics
of physics facilities MIREA (Dubna department) are received at the JINR Directorate after having their diplomas
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Jy6Ha, 26 mapra. [lens oOpasosanus OUSN. Ha cuene [loma KynsTypsl «Mup»
naypearsl KOHKypca yuaurenei [lyonsr — crunenauarst OMSN 2004 rona

Dubna, 26 March. JINR’s anniversary day. The laureates of the Dubna competition
for teachers — JINR scholarship holders of 2004 are on the stage of the culture centre «Mir»

Commenting the results of the visit, Dr N. Arendse
marked that SAR physicists are interested in coopera-
tion with Dubna scientists. He indicated that the final
aim of the negotiations was to prepare an agreement on
the governmental level between JINR and the Depart-
ment of Science and Technology of SAR.
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On 12 February in Moscow, at the International
Public Fund for Social, Economic, and Political Re-
search «Gorbachev-Fund», JINR Director V. Kady-
shevsky and JINR Vice-Director A. Sissakian had a
meeting with M. Gorbacheyv, the President of the Fund.
During a long talk JINR leaders told M. Gorbachev
about the activities of the international scientific centre
of 18 Member States, the development of wide interna-
tional cooperation of scientists and the series of joint
JINR—CERN exhibitions under the title «Science Bring-
ing Nations Together». They discussed aspects of co-
operation between JINR and «Gorbachev-Fund» in a
number of programmes of mutual interest. Fund’s Presi-
dent Advisor on international contacts and mass media
V. Polyakov took part in the discussions.
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A working meeting of Deputy Minister for Foreign
Affairs of RF S. Kislyak with JINR Director V. Kady-

shevsky and JINR Vice-Director A. Sissakian was held
on 18 February at the RF Ministry of Foreign Affairs.
JINR leaders informed the deputy minister about the ac-
tivities at JINR, the development of the international
scientific-technical cooperation and the organization of
international exhibitions «Science Bringing Nations To-
gether».

S. Kislyak supported JINR initiatives, which result-
ed in real improvement in the process of bringing peo-
ple together. They also discussed current activities of
JINR in the Russian Federation. RF Extraordinary and
Plenipotentiary E. Kutovoj and Chief of a MFA depart-
ment A. Ubeev took part in the discussions.
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On 27 February, at the Presidium of the Russian
Academy of Sciences in Moscow, RAS President Acad-
emician Yu. Osipov received JINR Vice-Director A. Sis-
sakian. During the meeting, they discussed aspects of
cooperation between scientific centres of RAS and
JINR, the organization of a Bogoliubov conference in
Moscow and in Dubna (2—6 September), publication of
works by N. Bogoliubov, and the organization of an in-
ternational (Rochester) conference on high energy
physics (July—August 2006).
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5 peBpans cocTosancs oPULIMANBHBIA BUMT YKPAUHCKOM
generaumm B OVGW. 3amectutens MMHUCTPA 06pa30BaHMS K
HAyK1 YKPOWHbI, MOAHOMOYHbBIM NPEAcTaBMTeNlb NPABUTEND-
ctBa YkpamHbl B OGN B. C. CTOrHWR, YneH-koppecnoHaeHT
HAH YkpauHbl b.B.TpuHeB u npodeccop I M. 3uHoBbeB
66TV NpUHSTLH B avpekumn OGN aupektopom UHCTUTYTO
akagemunkom B. I Kagpilesckvm 1 BULIe-AMPEKTOPAMM NPo-
deccopom A. H. CucakaHom 1 npodeccopom LL. BbinioBbim. B
Hecene, MOCBALLEHHOWM COCTOSIHWUIO M MEPCNeKTMBAM COTpya-
HMYECTBA HAYYHbIX LIEHTPOB YKPaAWHbI ¢ fy6HOM, npuHAnm
y4acTue rIABHbIN y4eHbI cekpetapb OUAU B. M. SKabuukmi,
masHbIM - MHxeHep I [. LUnpkoB, NOMOLWHWK AMpekTopa
B. B. Katpaces, aupektop JI9P M. T Utkmuc, npodeccop
tO. A. byaaros, HOYAMbHMK MAIGHOBO-NPOM3BOACTBEHHOMO OT-
Aena A. B. Py3aes, pykoBoauTens rpynmbl YKPAUHCKMX COTPYA-
HuKos B OM9M B. H. Pobyk. B TOT >e aeHb roctn nobbisanu B
nabopatopusx VIHCTUTYTA U BCTPETUANCH C FPYMMoM YKPAWH-
CKMX COTPYAHWMKOB, pabotatoLmx B OUNAN.
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Jy6Ha, 5 despas.

Busut B OUSU nenerauuun
VYKpauHbl BO IV1aBe ¢
MOJIHOMOYHBIM NIPECTABUTENEM
npaBuTeIbcTBa YKpaunsl B OMSIN
B. C. Crorauem (Bropoii ciena)

Dubna, 5 February.

A delegation from Ukraine headed
by Plenipotentiary of the
Ukrainian government at JINR

V. Stognij (second on the left)

on a visit at JINR

A delegation from Ukraine came to JINR on an official visit
on 5 February. Deputy Minister of Education and Science of
Ukraine, Plenipotentiary of the government of Ukraine at JINR
V. Stognij, Corresponding Member of the National Academy of
Sciences of Ukraine B. Grinev, and Professor G. Zinoviev were
received at the JINR Directorate by JINR Director Academician
V. Kadyshevsky and JINR Vice-Directors Professors A. Sis-
sakian and Ts. Vylov. They discussed the status and prospects
of cooperation of Ukrainian scientific centres with Dubna. JINR
Chief Scienfific Secretary V. Zhabitsky, Chief Engineer
G. Shirkov, Assistant Director V. Katrasev, FLNR Director M. Itkis,
Professor Yu. Budagov, Chief of Planning department A. Ruza-
ev, and leader of Ukrainian JINR staff members V. Robuk took
part in the discussion.

The guests visited JINR laboratories and met with Ukraini-
an specialists who work at JINR.

16-17 despans B [Jome mMexayHAPOAHbIX COBELLAHUM
OUAN npoxogmno 14-e 3acegaHne KoopanHALMOHHOIO KO-
muTeTa no cotpyaHmyectsy BMBF-OUAN, ang ydactms B Koto-
pom B [y6Hy npubbina generaumns PeaepanbHOro MUHUCTEP-
CTBA 06PA30BAHMS M HAYYHBIX MccneqoBaHnin PPl Conpepce-
patenu komuteta — A. H. CucaksH, M. BpayH-MyHumHrep. Ha
3acefaHum Bbinm paccmotpeHsl UTork 2003 1. 1 onpegeneHs
300044 Ha 2004 .

Mocne npweetcTtBeHHOro cnosa Aupektopa OUAN
B. " Kagsiwesckoro suue-gupektop A. H. CucakaH caoenan
nogpobHbIM goknag «O gestensHoctn OVIGW B 2003 T, 0 Npo-
rpaMme Hay4YHbIX MccnemoBaHuii B 2004 1. 1 06 OCHOBHbIX pe-
3ynbTATAX U NNAHAX coTpyaHuyectsa OUAN ¢ HayYHBIMK LieH-
Tpamun PPM». C nHdopmaumen o ropkete OUNAN 1 ncnonbs3o-
BAHWUM HEeMeLKKUX CPefCTB BLICTYNWUA MOMOLLHWK AMpeKTopd
no PMHAHCOBO-3KOHOMMYECKMM Bonpocam B. B. Katpaces, a
0 paborax no yyactmio OGN B HOBLIX MPOrPAMMAX HA YCKO-
putensHom Komrnekce GSI — gupektop f19MM A. I OnbLues-
CKMN.

B peneraunto BMBF Bowwnu BegyLupe aKcrnepTbl, KOTopble
[0MM BbICOKYIO OLIEHKY coTpyaHuyectsy mexay OUAN n Hayu-

The 14th annual meeting of the Joint Steering Committee
for the Implementation of the BMBF-JINR Agreement on Co-
operation was held on 16-17 February in Dubna at the JINR In-
ternational Conference Hall. A delegation of the Federal Min-
istry of Education and Scientific Research of Germany partici-
pated in it. Co-Chairmen of the Committee were A. Sissakian
and P. Braun-Munzinger. Results of the year 2003 and new
tasks for 2004 were considered at the meeting.

After the greeting words by JINR Director V. Kadyshevsky,
JINR Vice-Director A. Sissakian made a detailed report «On the
Activities at JINR in 2003, on the Programme of Scientific Re-
search in 2004, and Main Results and Plans of Coopeation of
JINR with Scientific Centres of Germany». JINR Assistant Direc-
tor on Finance and Economic Issues V. Katrasev informed the
participants about the JINR budget and application of German
contributions. DLNP Director A. Olchevski spoke about the JINR
participation in new projects and the GSI accelerator complex.

BMBF delegation included leading experts who highly
evaluated the cooperation of JINR with German scientific cen-
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CERN, Geneva. Eight first modules produced in Dubna,

as a fragment of the hadron calorimeter for ATLAS,
is to be installed in the LHC pit
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LIEPH, JKeneBa. Bocemb nepBbIX TyOHEHCKHX MOAYIEH,
(parMeHT afpoHHOTO KasopuMeTpa ycranoBku ATLAS,

nepes CIyckoM B maxty yckoputens LHC
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CERN, Geneva. Dipole magnet yoke for ALICE,
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LIEPH, JKeneBa. SIpMo TUMOABHOIO MarHuTa
ycranoBku ALICE, usrorosiennoro B J{yOHe, produced in Dubna, is being assembled in the underground pit
Ha cOOpKe B moa3eMHoit mraxre yckopurenst LHC of the LHC accelerator
____________________________jpgiay__________________________________
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HbIMK LieHTpamm PPT. Mo utoram 3aceqaHms b1 NOANMCaH
npotokon. B aeHb oTbe3na ans YneHoB generaumm Geinmn opra-
HM30BAHbI 3KCKYpCMM B nabopatopum OGN,

11 maprta B [ybHe npoluna BcTpeya ampekumin OGN un
HUKMIT um. H. A. Jonnexans B nuue reHepanbHOro avpek-
Topa npodeccopa b. A. [abapaesa, rMABHOMO KOHCTPYKTOpPA
B. M. CmetaHHKKoBAQ, anpekTopa otaenerHus A. H. Opnosa. Ot
OUAN Bo BCTpeye yd4acTBoBanu avpekrop akagemuk B. I Ka-
OblLeBckMK, BuLe-ampekTop npodeccop A. H. CucaksH v gp.
Bbin obcy>XKaeH psig BONPOCOB COTPYAHMYECTBA. [0CTM noceTu-
nun naboparopuu UHCTUTYTA.

CotpyaHuuecTso mexxay OUAU
“u Yuusepcuretom Tokuo

19 maprta s . Tokmo (AnoHus) noanmcaHo ComnatueHre 06
akagemmyeckom obmeHe mexxay OGN n HayyHom acnnpaHTy-
pow YHuBepcuTetd Tokmo cpokom Ha 5 net. OHo Byaet cnocob-
CTBOBATb PA3BUTUIO COTPYAHMYECTBA ABYX LIEHTPOB WM Mpeano-
naraet NposefeHMe COBMECTHbIX MCCNeAoBAHWUA N CUMMO3N-
YMOB, a TaKKe 0BMeH CNeLmManicTamm 1 CTyaeHTamm.

Co ctopoHbl OMAN no nopyyveHuio gupekumm MHctutyta
B NMOANMCAHMM y4aCTBOBANM aupekTop flabopatopum Bbico-
KMX 3Heprni nm. B. U. Bekcnepa n A. M. bananHa npodeccop
A. V. ManaxoB 1 HAYAmbHMK CEKTOPA KAHAMAAT hU3MKO-Ma-
Tematnyeckmnx Hayk B. M. NlagpirmH, co cTopoHsl YHMBepcuTeTa
Toknmo — faekaH Hay4Hon acnmpaHTypbl npodeccop C. Oka-
Mypa 1 gupekTop LieHTpa saepHbIx MccnegoBaHui npodec-
cop X. Cakau.

Jy6Hna, 17 ¢pepanst. Yuactauku 14-ro 3acenanns Koopaunanuonaoro komurera BMBF-OUSINA

Dubna, 17 February. Participants of the 14th meeting of the Joint Steering Committee on BMBF—-JINR cooperation

tres. A protocol was signed on the results of the meeting. On
the last day of their visit the guests had excursions to JINR labo-
rafories.

On 11 March, the Directorates of JINR and NIKIET
(N. A. Dollezhal Research Institute for Power Engineering) met
in Dubna. NIKIET was represented by General Director Profes-
sor B. Gabaraev, Chief Engineer-Designer V. Smetannikov, and
Chief of a department A. Orlov. From JINR Director Academi-
cian V. Kadyshevsky, Vice-Director Professor A. Sissakian and
other executives took part in the meeting. The sides discussed
issues of cooperation. The guests visited the Institute’s labora-
fories.

Cooperation between JINR and Tokyo University

An Agreement on a 5-year academic exchange between
JINR and Graduate School of Science of Tokyo University was
signed on 19 March in Tokyo, Japan. The Agreement will pro-
mote the development of cooperation between the two cen-
tres and presupposes joint research and symposia, as well as
the exchange of specialists and students.

On behalf of the Directorate of the Joint Insfitute for Nu-
clear Research, Director of the Veksler and Baldin Laboratory of
High Energies Professor A. Malakhov and Department Leader
Doctor V. Ladygin fook part in the signing of the document.
Tokyo University was represented by Dean of the Graduate
School of Science of Tokyo University Professor S. Okamura
and Director of the Centre for Nuclear Study of Tokyo University
Professor H. Sakai.
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MognucaHue cornawerns BbiN0 MHULMMPOBAHO rpyn-
nom y4eHsix 13 JIB3 n YHusepcuteta Tokno, OKTUBHO COTpya-
HUYaoLWKMX B 061ACTM CMMHOBOM U3MKM NPU MPOMEXKYTOY-
HbIX M BbICOKMX 3HEPrUsiX HA MPOTHXEHUM NATU NOCAeOHNX
ner. Mocne NoanucaHus cornalleHms obe CTOPOHbI BbIPA3WM
YBEPEHHOCTb, 4TO OHO MO3BOSUT MPOJOKMTL U PA3BMBATL CO-
TPYOHWYECTBO HEe TOMbKO B 061aCTV CMMHOBOM BU3MKM, HO U B
APYIMX MPUOPUTETHBIX HAMPABAEHUAX UCCNEO0BAHUN.

Bo Bpems B13uTa generaumm ONGU 8 LieHTp aaepHbIX nUc-
cnepoBaHuit YHneepcuteta Tokmo 6binu obcy>kaeHbl BONpPoCh
COTPyaHWYECTBA B 06NACTU CNUHOBOM PU3MKM, CBI3AHHOM CO
CTPYKTYPOM nerkmx aaep W, B YaCTHOCTW, CTPYKTYPOM TPEXHY-
KMOHHBIX CUA. 3TM MCCNEoBAHUS HAYATb konnabopaumein
OUAN-AnoHums B RIKEN B 2000 r. B COBMECTHOM 3KCMEPUMEHTE
R308n npu npomexXyTo4HbIX 3Heprmax. MNnaHupyercs npoaon-
>KeHWe TaKMX UCCNedoBAHNA HA My4Ke NONSPU30BAHHbBIX 4a-
CTUL, HyknoTpoHa OMSAN B pamkax COBMECTHOro npoekTta PHe3
npu Bonee BbICOKMX 3Hepruax. Ons 3Tmx uenen B LleHTpe
A0epHbIX NCCNeqoBaHMM YHMBepcuteta Tokmo moaepHM3npy-
ercs Monspun3oBaHHas 3He-muleHb, paHee yxe MCrosb3o-
BAHHAS B AMOHWM.

The signing of the Agreement has been initiated by a
group of scientists from VBLHE and Tokyo University, who have
been actively cooperating in spin physics at intermediate and
high energies for the last five years. After the Agreement was
signed, both sides expressed their confidence in the develop-
ment of further contacts not only in spin physics but also in oth-
er priority trends of research.

During their visit to the Centre for Nuclear Study of Tokyo
University, the JINR delegation discussed aspects of coopera-
tion in spin physics, which is connected with the structure of
light nuclei, and, in particular, with the structure of three-nucle-
on forces. This research was initiated by the JINR-RIKEN
(Japan) collaboration in 2000, in the joint R308n experiment at
intermediate energies. The research is planned to be contin-
ued at the polarised particle beam at the JINR Nuclotron in the
frames of the joint PHe3 project at higher energies. A polarized
3He target, used in Japan some time ago, is being modern-
ized for these purposes at the Centre for Nuclear Study of
Tokyo University.

Ycnosus akcnepumeHTa B [lybHe TpebytoT cyLuecTBeHHOro
YBEMNYEHMS MOLLHOCT CUCTEMbI ONTUYECKOM HAKAYKM Mons-
py3auUMK, CO30AHMS AOMOMHUTESNBbHBIX CUCTEM U3MEPEHMS MO-
NAPU3ALMM MULLEHM N ee MAOTHOCTM, YTO SBASETCS A0CTATOY-
HO CMIOXHOWM TEXHWYECKOW 304a4er, B PeLleHnn KOTOPOW B
2003-2004 rr. konnabopaumen [OCTUTHYT 3HAYUTENbHbIN
nporpecc. Kpome Toro, obcyxxaancs Bonpoc o6 y4actum yye-
HbIX GMOHWK B paBOTAX MO MOBbILLEHUIO MHTEHCMBHOCTM My4Ka
NONSPU3OBAHHBIX ASMTPOHOB HA HYKMNOTPOHE. PU3MKM U3
YHuBepcuteTa ToKMO roToBbl AKTMBHO COTPYOHMYATL U B 3TOM
HANPOBAEHMM UCCNEQOBAHWUI, B YACTHOCTM, B pabotax no no-
NAPUMETPUM MPU BBICOKUX SHEPTUAX.

B uenom, pe3ynbTatel MHOTOYMCAEHHbIX ANCKYCCUIA 1 06-
CyXXOeHW nokasany oboaHy 3aUMHTEPEeCOBAHHOCTL CTO-
POH B MPOQOIKEHNUN COBMECTHBIX MCCNEedoBAHMIM B 061aCTU
CMNHOBOM BU3UKK, O TAKXKE B PA3BUTUM TEXHONOTUI NONSPU-
30BAHHbIX MULLEHEN N UCTOYHMKOB, UX MPUMEHEHMW HA Hy-
KNOTpOHe.

Lunpextop JIB3 A. V1. Manaxos,
HayanbHWK cektopa f1B3 B. I1. flagsirviH

Snonwus, 19 mapra.

Honnucanne Cornamenus mexxay OSSN

u Hayunoii acnupantypoit Yausepcurera Tokuo.

Ha cuumke (ciesa manpaso): X. Cakau, C. Oxamypa,
A. 1. Manaxos u B. I1. Jlagsirun

Japan, 19 March.

The signing of the Agreement between JINR and the
Graduate School of Science of Tokyo University.

In the photo (from left to right): H. Sakai, S. Okamura,
A. Malakhov, and V. Ladygin

Experimental conditions in Dubna need considerable in-
crease in the capacity of the system for optical pumping of po-
larization, development of additional systems for the mea-
surements of the target polarisation and density. These tasks
are technically sophisticated and their implementation
brought considerable progress in 2003-2004 for the collabo-
ration. Besides, the participation of Japanese scientists in the
activities fo increase the beam intensity of polarized deuterons
at the Nuclotron was regarded. Physicists from Tokyo Universi-
ty are ready to collaborate in this research too, in particular, in
polarimetry at high energies.

On the whole, numerous discussions and consultations
resulted in the joint concern of both sides in the continuation of
joint research in spin physics and in the development of tech-
niques for polarized targets and sources and their application
at the Nuclotron.

VBLHE Director A. Malakhov,

Department Leader V. Ladygin
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C 25 o 31 siBaps B JlyOHe Ha 6a3e JlaGoparopuu nH-
(hopMaIMOHHBIX TEXHOIOTHH mpoxoamita XI MexayHapoa-
Hast koHpepenuus «Mamemamuka. Komnviomep. Oopaso-
6anue» — OJiHA U3 CEPUU KOH(EPEHIHH, TPOBOAUMBIX I10
MHUIHMATHBE MeXpernoHalbHONW OOIIeCTBEHHON OpraHu-
3a1uu «OKeHIIMHbBI B HayKe U 00pa3oBaHum». Llenbio aTux
KOH(EPEHIHI SBISIETCS 00bEJMHEHHE YCUIINI POCCUIICKUX
1 3apyOeXHBIX yUEHBIX, CIEIUAINCTOB, TpenoaaBaTeneH,
HaIpaBJICHHBIX Ha Pa3BUTHE HAyKH M oOpa3oBanus B Poc-
cuu u apyrux ctpanax CHI a Takke Ha coXpaHeHUe TpaIu-
U pOCCUIICKOM HayKH 1 00pa30BaHUS M X HHTETPAIIH B
MEXIyHapomHoe coodmiecTBo. Kondepenmus «Maremaru-
ka. Kommbrotep. OOpa3oBaHue) €KCTOAHO MPOBOAUTCS BO
BpeMSs 3MMHUX CTYIEHYECKUX KaHUKYI Toouepeato B JIy0-
He u [Tymwso ¢ 1994 .

B opranmzanun xoH(MepeHINH MPUHUMAIN Y4acTHE:
OObeIMHEHHBI UHCTUTYT SIJEPHBIX UCCen0BaHui, Mo-
CKOBCKHMI rocynapcTBeHHbI yHUBepcuTeT uM. M. B. Jlo-
MOHOCOBa, [IymuHckuit Hayunsiid ieHTp PAH, IlenTpans-
HBII PKOHOMHUKO-MaTeMaTndeckuit uHctutyT PAH, MHCTH-
TyT npuKiIaaHod Matematuku uMm. M. B. Kenmgpermma PAH,
Hucturyt durocopun PAH. B xoHpepeHmnn ydactBo-
Bano Oonee 300 dYenmoBeK — yd4eHBIE, MPEMOAABATEIIN
BY30B, KOJUIE/KEH, JIMIIEEB, CPEeJHEOOpa30BaTEeIbHBIX H

CHETMAIbHBIX IIKOJN, aCUPAHTHl U CTYACHTHI, HHOCTPaH-
HBIC yUCHBIC.

OcoOblif MHTEpeC BBI3BAIN IUICHAPHBIC 3acEaHUs C
JIOKJIaZaMu U JieKnusMu BUIHBIX yueHbIX: O. I1. IIsiTheBa
«B03MOXKHOCTE. DJEMEHTBl TEOPHUM M MPUMEHEHUS,
I T. Enennna «Marematuueckue dKCHEPUMEHTHI C MOJe-
JISIMH OTKPBITBIX HeUAeanbHbIX cuctem», FO. L. OranecsHa
«ITouCK U OTKPBITHE HOBBIX TPAHCYPAHOBBIX JIIEMEHTOBY,
Bepuepa D0enunra « OBOMIONUS ¢ TOUKU 3peHUsT PU3NKH —
UCTOpHS, NPUHIUIBI M TIEPCHEKTUBBD. Takxke OONbIIOH
UHTEPEC BBI3BANIN IIJIEHApHbIE JOKIa bl yueHbix u3 OMAU:
A. B. 3apybuna «JleTeKTopsl HOBOTO ITOKOJICHUS B (PH3HKE
BBICOKUX 3Hepruii», B. B. BanoBa «Craructuueckas Mo-
nens uHpopManmonHoro tpadukay, B. I1. I'epnra «KBan-
ToBBIN KoMIbrOTHHTY, C. I1. IBaHOBO# «Pa3Butne cucre-
MBI 0oOpazoBanust B YueOHo-HayuHoM ueHTpe OWSIN»,
10. A. TlaneOparmeBa «MexayHapOIHBIH HAaydHO-00pa3o-
BaTEIbHBIN MHTEPHET-)KypHAJ JUIsl MIKOJbHUKOB MO €CTe-
CTBEHHBIM HayKam» U Jp.

B pamkax xoH(pepeHIN TpaaguIIMOHHO paboTaIl CeK-
mn: «KommbroTeps! B Hayke 1 00pa3oBaHuN», «Beraucnu-
TEJIbHBIE METOAbI M MaTeMaTH4eCKOe MOJEIMPOBAHUEY,
«MaremaTudecKkrue MOAEIN B XMMHUH, OMOIOTUH ¥ MEHULIU-
Hey, «MareMaTH4eCKIe METObI B SKOHOMHUKE 1 SKOIOTHIY,

On 25-31 January, the Laboratory of Information Tech-
nologies hosted the XI International Conference «Mathe-
matics. Computer. Educationy initiated by the Interregion-
al Association «Women in Science and Education». The
purpose of such conferences is to integrate the efforts of
Russian and foreign scientists, specialists, and teachers di-
rected towards developing science and higher education in
Russia and other countries of CIS as well as preserving the
traditions of the Russian science and education and their in-
tegration in the international community.

Traditionally, since 1994, the conference «Mathemat-
ics. Computer. Education» has been held annually during
students’ winter holidays alternately in Dubna and
Puschino.

The conference was organized by the Joint Institute for
Nuclear Research, Moscow State University, Puschino Cen-
tre for Science, Central Institute of Economics and Mathe-
matics of PAS, Institute of Applied Mathematics of RAS,
Institute of Philosophy of RAS.

More than 300 scientists, higher school lecturers,
teachers of high schools, colleges, and specialized schools
as well as students and post-graduate students attended the

conference. The conference languages were Russian and
English, the official languages of JINR.

Considerable interest was generated by the plenary ses-
sions with reports and lectures delivered by outstanding sci-
entists such as «Possibility, Elements of Theory and Appli-
cation» by Yu. P. Pytiev, «Mathematical Experiments with
Open Non-Ideal Systems’ Models» by G. G. Yelenin,
«Search and Descovery of New Transuranium Elements»
by Yu. T. Oganessian, «The Evolution from the Viewpoint
of Physics History, Concepts and Perspectives» by Werner
Abeling. The reports delivered by JINR scientists — «New
Generation Detectors in HEP» by A. V. Zarubin, «Statisti-
cal Model of Information Traffic» by V. V. Ivanov, «Quan-
tum Computing» by V. P. Gerdt, «Development of the Edu-
cation System at the JINR UC» by S. P. Ivanova and «Inter-
national Scientific Educational Internet-Magazine of
Natural Sciences for Students» by Yu. A. Panebratsev — at-
tracted particular interest of the conference attendees.

The conference was structured around the topics:

» Computers in science and education;

» Computational methods and mathematical simulation;

* Mathematical models in chemistry, biology, and medi-
cine;
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«AHanM3 W MOJEIHPOBAHHE COIMATIHHO-3KOHOMHUYECKUX
mporieccoBy, «EcTecTBeHHO-HayyHOE W TyMaHUTapHOE
obpazoBaHuey.

[Mox npencenarensctBom E. XKypasnesoii (Coro3 nuca-
teinieil . Cankr-IlerepOypra) ObUT IPOBEIEH KPYIIIBINA CTOJ
«KynprypHoe mpoctpancTtBo Poccuu: KHHTH, KypHAauIbl,
KoH(epeHH, VIHTEpHET», B KOTOPOM IPUHUMAIIN yda-
ctue: A. B. bopucos, 1. C. MamaeB (n3natensctBo «Pery-
JsIpHAs M XaoTH4eckas AnHaMuKka»), b. B. Opemmn (u31a-
tenseTBO «IIporpecc-Tpamunus»), U. B. I'ynoBuu (Bopo-
HEeKCKHMH rocyapcTBeHHbIH yHuBepenTeT), J. B. Illnpkos
(ousn), I1. T'ynko (MUDHN), I'. U. Py3aiikun (xkypHan
«Mup TIK»), A.B. I'mmnaBsrit (mmeld mHGOPMAIIMOHHBIX
texHonoruii), B. . CamoxsanoBa (xypHan «[lommrao-
3ucy), C. JI. Conoseitunk (razera «1 Centsiops»), E. /1. Ka-
3uMHpoBa (KypHal «51 1 Bcey).

OJHOBPEMEHHO U B TECHOM KOHTAKTe ¢ KOH(epeHIHeH
Ha 0a3e maHcWoOHaTa «PaTMHHO» MeXITyHAapOAHBIA MHTEN-
nekt-kiy6 «Imoon» npoonui ¢unan 8-ro MexayHapos-
Horo TypHupa «Kommbrorepras ¢uznka—2004», Ha KOTO-
pHIit OpUH TpuTTatieHs! 40 JTydmmx MmKoIsHIKOB Poccnn B
COCTaBe IIECTH KOMAaHJ M3 Pa3HBIX yrOJIKOB cTpaHbl (Mo-
ckBa, Camapa, Pocros-na-/lony u ap.). Llens TypHupa —
MPUBJIEYb OJIAPEHHBIX IIKOJILHUKOB, IPOSIBUBIINX HHTEPEC

K (yHaameHnransHON Hayke ¥ mH(popMaruke. TypHup co-
CTOUT M3 JIByX YacTeW: 3a0uHBIN Typ (3aaHue TOTOBHUTCS
4 mecsma) — «KoMOuMHAIIMOHHOE pacCestHUe» W OYHBIN
Typ — «Mo03roBo# WTypM» (3a1aHHE TOTOBUTCS 32 36 ya-
COB).

Jis ygacTHUKOB KOH(EPEHIIMH OBLJI0 OPTaHHU30BaHO
nocemnierne adoparopuit ONUAN.

Ilpeocedamenv opexomumema
I Puznuyenxo

7
£

C 26 1o 29 staBaps B Jlaboparopuu TEOPETUICCKOM (-
3ukn uM. H. H. Boromo6oBa mpoxomuina MexIyHapoIHas
koH(pepeHuust «Kinaccuueckue u Keanmogwvle unmezpupy-
emMple cucHiemply, TIOCBAIICHHAS TTaMATH 3aMeYaTeIbHOTO
poccuiickoro (¢usuka-reoperuka M. B. CaBenbeBa. OTH
KOH()EPEHIIMH paHee MPOBOAWINCH B MHCTUTYTE (DU3HKU
BBICOKHUX dHeprui (T. [IpoTBUHO) U OpraHU30BBIBATIUCH H3-
BECTHBIMHU (PH3MKAMHU-TCOPETHKAMHU U Ipy3bsimu M. B. Ca-
BenbeBa mpodeccopamu I I1. [Iponsko u A. B. Pazymo-
BbIM. B mpo1iom romy opranuzaTopsl «IPOTBUHCKON» ce-
puu ooparuirck B OVSIU ¢ mpock00ii IpoBeCTH 0YepeIHOE
cosemanne B JlyOHe.

* Mathematical models in economics and ecology;
* Analysis and simulation of social and economic processes;
* Natural science and humanitarian education.
Round-table discussions «Cultural Environment of
Russia: Books, Journals, Conferences, Internet» conducted
by E. Zhuravleva (Writers’ Union, St.-Petersburg) were or-
ganized in the frames of the conference. The attendants
were A. V. Borisov and 1. S. Mamayev (Publishing House
«Regular and Chaotic Dynamics»), B. V. Oreshin (Publish-
ing House «Progress-Tradition»), I. V. Gudovich (Voronezh
State university), D. V. Shirkov (JINR), P. Gudkov (MIPI),
G. L. Ruzaykin («PC World»), A. V. Giglavy (Lyceum of in-
formation technologies), 1. V. Samokhvalova (journal
«Polygnosis»), S. L. Soloveytchik («The 1-st of Septem-
ber» newspaper), E. D. Kazimirova (journal «Me and All»).
Simultaneously and in a close contact with the Confer-
ence in the JINR Holiday Hotel «Ratmino» the 8-th Interna-
tional Intellect Club «Gluon» conducted the final part of the
International Tournament «Computer Physics» attended by
40 best high-school students of Russia divided into 6 teams
from various cities (Moscow, Samara, Rostov-na-Donu).
The purpose of the Tournament is to attract gifted students
who have exhibited interest in fundamental science and

computer science. The competition consists of two parts: a
correspondence competition — a presentation is prepared
for 4 months (Combinational Scattering) and a full-time
competition — Brain Storm — a presentation is prepared
for 36 hours.
The Conference attendees visited the JINR laborato-
ries.
Professor G. Yu. Riznichenko,
Chairman of the Organizing Committee

R/
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On 26-29 January, the Bogoliubov Laboratory of The-
oretical Physics hosted an international conference «Classi-
cal and Quantum Integrable Systems» dedicated to the
memory of the Russian theoretical physicist M. V. Saveliev.
These conferences were earlier held at the Institute for High
Energy Physics (Protvino) and were organized by Profes-
sors G. P. Pron’ko and A.V. Razumov, theorists and friends
of M. V. Saveliev. Last year, the organizers of the «Protvi-
noy series of conferences applied to JINR with a request to
organize the next meeting in Dubna.

New results and methods of constructing exact solu-
tions for classical integrable models and their quantization
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Ha xoH¢epenuu ObuTH Mpe/ICTaBICHbl HOBBIE PE3YIlb-
TaThl ¥ METO/IbI TOCTPOCHHUS TOYHBIX PEIICHNH ISl KITACCH-
YECKMX MHTETPUPYEMbIX MOJIENICH 1 MX KBAHTOBAHMS, a TaK-
K€ HOBBIC PE3YJIbTAThI, MOJYYCHHBIC B IMOCICAHEC BPEMsL
NIPU UCCJIEAOBAHUM KBAHTOBBIX MOJEJIEH CTaTUCTUYECKOM
¢usukn  (moxmamel  A. B. 3abponmuna, I1. I1. Kynumra,
A. B. PazymoBa, IO.T. CrporanoBa m B.Putrenbepra).
bonwioe BHMMaHUE IIPUBJICKIIN UCCJICAOBAHUA BIUAHUA
TPAaHUYHBIX YCJIOBUH Ha IMOBEJICHHE MHTETPUPYEMBIX CH-
creM (noknansl . Koppurana, H. Maxkkast). Pazmuunsle
ACTIEKTHI TEOPUU CUMMETPHUIT HHTETPUPYEMBIX CHCTEM (Kak
KJIIACCUYCCKHUX, TaK U KBaHTOBBIX) " UX pOJIb B ABJICHUU UH-
TErpUpPYEeMOCTH OOCYXKJalich B OO30PHBIX JIOKJaJgax
JI. 1. ®anneesa (o poru Mmomyisipaoro ayost), A. C. Jloce-
Ba (0O TOMOJNOTHYECKOM W CTPYHHOH IporpamMmax),
B. H. Tozncroro (o MeTo/ie 3KCTpeMaIbHBIX MPOSKTOPOB).

Tema cumMMeTpwHii TeM WM WHBIM 00pa3oM 3aTparmBa-
Jack B OOJIBITMHCTBE JIOKJIA/I0B YYaCTHUKOB KOH(EPECHIIUH.

Mocksa, 24 mapra.
[TonuTexHuueckuii My3eil.
CeMuHap, nocBsIIeHHbIH 170-1eTHio

co qus poxaenus J{. 1. Menneneesa u
135-netuto [leproanyeckoro 3aKoHa.
3JIEMEHTOB BBICTYTAET aKaJIEeMUK

C JIeKIueit 0 CHHTE3¢ HOBBIX
10. . Oranecsn (OUSN)

Moscow, 24 March.

Moscow Polytechnics museum.
Seminar dedicated to the 170th
anniversary since D. Mendeleev’s
birthday and 135 years of the Periodic
law. Academician Yu. Oganessian
(JINR) is presenting a lecture

on the synthesis of new elements

as well as recent results of the research into quantum models
of statistical physics (A. V. Zabrodin, P. P. Kulish, A. V. Ra-
zumov, Yu.G. Stroganov, and V. Rittenberg) were reported
at the conference. Of much interest were the investigations
of the effect of boundary conditions on the behaviour of in-
tegrable systems (E. Corrigan, N. Mackay). Different as-
pects of the theory of symmetries of integrable systems
(both classical and quantum) and their role in the integrabil-
ity phenomenon were discussed in the talks by L. D. Fad-
deev (the role of modular double), A. S. Losev (homologous
and string programmes), and V. N. Tolstoy (the method of
extremal projectors).

The theme of symmetries was touched upon in one way
or another in most of the talks given at the Conference. An
important line of research into supersymmetric, noncom-
mutative, and multidimensional generalizations of inte-
grable field theories (E. A. Ivanov, P.P. Kulish, and

Bb110 Taxoke mpeacTaBiIeHo BaKHOE HAITPABICHHUE UCCIIETO-
BaHMH, CBSI3aHHOE C CYNEPCHMMETPUYHBIMH, HEKOMMYTa-
TUBHBIMA M MHOTOMEPHBIMH OOOOIIEHHUSMH HUHTETpPUpPYE-
MBIX Teopuii mons (mokiansl E. A. MiBanoga, I1. IT. Kynuma
u JI. O. Yexosa). [IpumMeHeHne METOIOB TECOPUN MHTETPH-
PYEMBIX CHCTEM HPH HCCIEJOBaHUU (PU3UUECKUX IMPOIIeCc-
COB M MOJICJIMPOBAHNU SIBIICHUH B TH/IPOJIMHAMUKE, B I'pa-
BUTAIIMM U KOCMOJIOTHH OBUIO TPEACTABICHO B JOKJIagaxX
I. A. Anekceena, I I1. [Iporsko, M. A. OnpIIaHEIKOTO U
A. T. Gununmnosa.

Oco60ii hopMoii CHMMETPHH KaK KJIACCUYCCKUX, TaK U
KBAHTOBBIX CHCTEM SIBIISICTCS TyalbHOCTh. JTa CHMMETpPUS
MO3BOJISIET CBSA3BIBATH JAPYT C APYTOM pa3IUYHbIC HHTETPH-
pyemble KBaHTOBBIE TeOPUH TOMIL. OTMETHM BaXKHOCTH KOH-
LEMINUN TyaTbHOCTH MPH UCCICIOBAHUU MHTETPUPYEMbIX
aCIIEKTOB CYNEPCUMMETPUUYHBIX Teopuil SIHra-Mmwiica
U Teopuit (cymep)cTpyH. DTOH mpobieMe ObLIH MOCBS-

L. O. Chekhov) was represented as well. Methods of the
theory of integrable systems as applied to investigation of
physical processes and modelling phenomena in hydrody-
namics, gravitation, and cosmology, were discussed by
G. A. Alekseev, G.P. Pron’ko, M. A. Olshanetsky, and
A. T. Filippov.

A special form of symmetry of both classical and quan-
tum systems is duality. This symmetry allows for various in-
tegrable quantum field theories to be related with each other.
We should emphasize the importance of the concept of dual-
ity in studying integrable aspects of Yang—Mills supersym-
metric theories and (super)string theories. This problem was
dwelled upon by A. S. Gorsky, A. S. Losev, and I. V. Polyu-
bin.

New results obtained in two-dimensional conformal
field theories were reported by V. A. Belavin, ALB.
Zamolodchikov, and A. B. Zamolodchikov. The develop-
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mensl Joknanasl A. C. Topckoro, A. C. Jlocesa u 1. B. Tlo-
Jmo6uHa.

HoBble pe3ysbrarsl, HOJyYeHHbIE B JBYMEPHBIX KOH-
(hOPMHBIX TEOPUSIX TIOJIS, OBUIN MPECTABICHBI B IOKIAAaX
B. A. benaBuna, An. b. 3amononunkoBa u A. b. 3amornon-
4yrKoBa. Pa3BUTHE HOBBIX METOJIOB MaTeMaTn4eckoi (uzu-
KU U MaTeMaTHKH, IPUMEHSIEMBIX IIPH HCCIIEIOBAHUN UHTE-
TPUPYEMBIX CUCTEM, 00CyKaaIoch B Jokaanax B. B. ®@oxka,
A. U. Monesa u B.Il. CnupunonoBa. B psine noxianos
YIIOMUHAJIKCh TIOJIyYHBIIHE B TIOCIIEIHEE BPEMSI IIIUPOKYIO
W3BECTHOCTh B MUPE MHTETPUPYEMbIE ILIMITHYECKHUE CHU-
CTEMBI, BIIEPBbIE IIOCTPOCHHBIC U UCCIIEJOBAaHHBIE COTPY/I-
HukoM JIT® OSSN B. U. THo3eMI1IeBbIM.

YernenrHoe npoBesieHHE KOHPEPESHITNH CTalI0 BO3MOXK-
HBIM Onaronaps punancosoii noanepsxke OSSN, mporpam-
Mmel «[eizenbepr—Jlanmay» u Poccuiickoro dorna dhyHma-
MEHTAJIbHBIX HCCIICTOBAHHH.

7
0.0

C 30 ssuBapst 1o 7 eBpajist B paMKax Hay4dHO-00pa3oBa-
TEJILHOTO TpoekTa «/lyOHeHCKasi MeXayHapoHas Ko
coBpeMeHHOM Teopernueckoi ¢pusuku (DIAS-TH)» B Jla-
6oparopun Teoperuueckoit Gpusuku um. H. H. Boromo6osa
poXoania 2-2 3uMHAA MeHcOYHapoOHaa WKod no neo-

pemuueckoil pusuxe. B Hell npUHUMaNM y4acTHe CTYJCH-
TBl W acmHUpaHThl MOCKOBCKOTO (PU3HUKO-TEXHUYIECKOTO
nHCTUTYyTa, MockoBckoro, Tomckoro, Kazanckoro u Ca-
MapcKOr0 TOCYJapCTBEHHBIX yHUBepcuTeToB, Cankt-Ile-
TepOyprckoro OTAeieHHus MareMaTH4eckoro HHCTHTYTa
uM. B. A. CreknoBa, Maremarndeckoro nHCTUTYTa Harmo-
HaJIbHOW akaJeMuu HayK YKpauHbl, KnueBckoro rocymap-
CTBEHHOTO yHHBEpcHUTeTa 1 KHEBCKOTO MOIUTEXHUIECKOTO
uHcrutyta. O0Iiee Ynciio ciynaresien mkoisl — S50 gero-
BEK.

Ha mrkoste Ob1710 IpoYnTaHO YETHIpE Kypca JISKIHH, T10-
CBSIIIEHHBIX U3YYEHUIO KJIACCUUECKUX U KBAaHTOBBIX MHTE-
rpupyembIx cucteM. Jlekropamu Obutn cotpyanuku JITD,
WucrutyTa TeOpeTHYecKo M AKCIICpUMEHTaIbHONW (usn-
ku, IHCTHTYTA TeopeTnueckoi puzuku uMm. JI. /1. Jlannay n
O®usnveckoro mHctutyra UM. 1. H. JleGenena. Illkoma
ObL1a OpraHN30BaHa TAKUM 00Pa30M, UTO B IEPBOH ITOJIOBHU-
He JIHSl yYaCTHUKH CIIyIAIH JEKIHUHU, a BO BTOPOil IOJIOBUHE
JIHSI pa30upany npoWIeHHBII MaTepral 1 pellain 3a1a4y,
NIPE/IIOKEHHBIE JIeKTopaMu. Takasi opma opraHH3aluu
OKazajach o4eHb 3(Y(PEKTUBHOM, ITO MO3BOJIIO YIACTHHU-
KaM YCBOUTb CJIOKHBI M HOBBIA NIl HUX MaTepua.

B TekymieM romy miaHHpYyeTCsl CIEyIoas Iporpam-
Ma «DIAS-TH»: JleTHsist mKoJ1a MO0 COBPEMEHHOH MaTrema-

ment of new methods of mathematical physics and mathe-
matics applied to investigation of integrable systems were
discussed by V. V. Fock, A. I. Molev, and V. P. Spiridonov.
The now world-famous integrable elliptic systems, first
constructed and studied by the BLTP theorist V. I. Inozemt-
sev, were mentioned in a number of talks.

The success of the conference is due to the financial
support of JINR, the Heisenberg—Landau programme, and
the Russian Foundation for Basic Research.

®,
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The Bogoliubov Laboratory of Theoretical Physics or-
ganized the 2nd International Winter School of Theoreti-
cal Physics in the framework of the research and education-
al project «Dubna International Advanced School of Theo-
retical Physics (DIAS-TH)». It was held on 30 January — 7
February. Students and post-graduate students from the
Moscow Institute of Physics and Technology, Moscow,
Tomsk, Kazan, Samara and Kiev State Universities, Mathe-
matical Institutes of the Ukrainian and Russian Academies
of Sciences and the Kiev Institute of Technology participat-
ed in the school. The total number of participants was fifty.
Four courses devoted to classical and quantum integrable

___________________________________JFN}

systems were organized. Among the lecturers were scien-
tists from the Bogoliubov Laboratory of Theoretical Physics,
the Landau Institute of Theoretical Physics, the Lebedev
Physical Institute, and the Institute of Theoretical and Ex-
perimental Physics. The school was organized in such a
form that during the first half of the day students listened to
the lectures and then they learned the material of lectures
and solved the problems proposed by the lecturers. This
form of the school appeared to be very useful and helped the
participants to learn new and complicated material.

The DIAS-TH plan for the running year is the follow-
ing: Advanced Summer School on Modern Mathematical
Physics (1-31 July); International School on Selected Top-
ics in Nuclear Theory (1-31 July); international summer
school and workshop «Hot Points in Astrophysics and Cos-
mology» (1-31 August) and VIII research workshop «Nu-
cleation Theory and Applications» (1-31 October).

For further information please contact:

Tel.: +7(09621) 65277; Fax: +7(09621) 65084

E-mail:  diastp@thsunl jinr.ru;  Home  page:
http://thsun1.jinr.ru/
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tuueckoit puzuke (1-31 wuronst); MexayHapomHasl IIKosia
1o n30paHHBIM BorpocaM Teopuu siapa (1-31 urons); Me-
JKAyHApOIHAS JICTHAA IIIKOJIA U pabodee CoBeIaHne « AKTY-
aynbHbIe TIPOOIEMBbI acTpodu3uKH 1 kKocMonoruu» (1-31 as-
rycra); 8-¢ pabouee coBemanue « Teopus HyKJIeaIy U ee
npumenenus» (1-31 okradpsi).

Bonee moapoOHy0 MHGOPMAIKIO MOXHO IOJTYYHTh:
ten.: +7(09621) 65277; ¢axc: +7(09621) 65084; e-mail:
diastp@thsun] .jinr.ru; home page: http://thsunl. jinr.ru/
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Co 2 o 6 despans B [lyone npoxonuina VIII Konge-
DPeHUUSA MO00bIX yueHnblx u cneyuanucmos OHAHU, opra-
Hu3oBaHHasE OOBbEMHEHNEM MOJIOJBIX YYCHBIX U CIICIHa-
mctoB (OMYC) OUSIN.

Ha otkpeiTin koH(epeHuun Buie-aupexkrop OUSU
npodeccop A. H. CucaksiH 0TMeTHII, 4TO celiyac 0COOCHHO

Ba)KHO TPOJOJDKATh U COXPAHATH TPAIULIUIO IPOBEJCHUS B
Wucrutyte mkos M KOH(EpEeHIN MOJO/BIX YYeHBIX, 110-
CKOJIBKY CETrOAHS pealu3alys JI000ro HaydHOro IPOEK-
Ta — 3T0 paboTa B KOJUIEKTUBE, a BY3bl HABbIKA KOJIJIEKTHB-
HOM paboThI HE IAIOT.

B xondepenimu yuactopano 6onee 80 MOIOABIX CO-
TPYAHUKOB 13 naboparopuit OUSIN, a Takxke U3 yHUBEpCH-
TETOB U HAay4HO-HCCIIE0BaTeIbCKUX LIeHTpoB 'omens, Ku-
eBa, Mockssl, PoctoBa, CapoBa, Tsepu, Tyssl.

Hayunast nporpamma KoH(EpeHIMH coneprkaia Cek-
un: «KonaeHcupoBaHHbIe cpebl», « HelTpoHHas siiepHas
¢dmsuka», «Dusmka AEMEHTapHBIX YacTHL, « Teopernye-
ckas Qusnkay, «IKCIepUMEeHTalIbHas siepHas (pusnkay,
«PaguanyonHele U pauoONOIOTNUECKUE UCCICAOBAHUY,
«CoBpeMeHHbBIE METOIbI YCKOPEHUSI 3aPsSKEHHbBIX YaCTHIL U
YCKOpUTENbHAs TeXHHKa», «/H(popMannoOHHBIE TEXHOJO-
TMU U UX TpUMEHEeHUe». Mouofible yueHble BBICTYIAU C

Jy6Ha, 2 despans. Berpeua nayunoit mosiogexu OVSU ¢ Benymmmu yuensivu MHcTHTyTa

Dubna, 2 February. JINR young scientists meet leading researchers of the Institute

The VIII Conference of JINR Young Scientists and
Specialists was held in Dubna on 2—6 February. It was or-
ganized by the union of JINR young scientists and special-
ists (UYSS) JINR.

At the opening of the conference, JINR Vice-Director
Professor A. Sissakian stressed that today it is especially
important to keep and continue the tradition of schools and
conferences for young scientists at JINR because the imple-
mentation of any modern scientific projects demands group

work, while graduates of higher education institutions are
not taught the skills to work in a team.

More than 80 young staff members from JINR labora-
tories, together with their colleagues from universities and
research centres of Gomel, Kiev, Moscow, Rostov, Sarov,
Tver, and Tula took part in the conference.

The scientific programme of the conference included
the following sections: condensed matter physics, neutron
nuclear physics, elementary particle physics, theoretical
physics, experimental nuclear physics, radiation and radio-
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JIOKJIaJJaM1 Ha 3acelaHusIX CeKIui. B nmocneanuii n1eus pa-
00TBI KOH(PEPEHIIMK aBTOPBI JTYUIIHX JTOKIAI0B B KaKI0U
CEKIMH OBbLITU HArPaKJIEHBI JUTNIOMAMHU U TIOJApKaMH.

2 deBpaist B pamkax KoH(EpeHInH ObLT TPOBEICH KPY-
bl cton «Hayunas nmporpamma OUSIN: nactosiee u Oy-
nymee» ¢ Beaymumu yaensivu OIS, npumenmmvu Ha
9Ty BCTpEUy, YTOOBI, KaK MOMYEPKHYI BUIlE-TUPEeKTOp NH-
cruryta npodeccop A. H. CucaksH, BMECTE C MOJIOIBIMU
YYEHBIMU MOCMOTPETh Ha MEPCIEKTUBBI pa3BuTUs MHCTH-
TyTa, pu4YeM HeGOPMaIbHO, HE 3a1aBasICh IIEIIbI0 CHopMy-
JUPOBATh KaKUe-IN00 PEKOMEH TaINH.

[ouetnsrnii nupexrop JIOY npeacenarens HTC OMAN
npodeccop M. A. CaBuH BO BCTYITUTEIBHOM CJIOBE CKa3al,
YTO H7Cs TAKOW BCTPEUH ObLIA MPEIIOKEHA aKaIeMHKOM
J. B. lllupkoBbIM Ha COBMECTHOM 3aCEIaHMM JAUPEKIUN

biological research, modern methods of charged particles
acceleration and accelerator facilities, information techno-
logy and its application. Young scientists made reports at the
sections’ meetings. On the last day of the conference the au-
thors of the best reports in each section were presented with
diplomas and gifts.

A round-table discussion «JINR Scientific Programme:
Present and Future» was held on 2 February in the frames of
the conference. Leading JINR scientists attended the discus-
sion to consider prospects of the development of the Insti-
tute together with young colleagues in an informal at-
mosphere, as stressed by JINR Vice-Director A. Sissakian,
without any purpose to formulate recommendations.

Honorary LPP Director, Chairman of the JINR scientif-
ic-technical council Professor 1. Savin said in his introduc-

JIT®, JI®OY u JIAII, nockosbKy Uisi caMOl MOJIOJIEKHU 3TO
MOYET OBITH MOJIC3HO C TOYKH 3PCHHS BHIOOpA ICIIH U Ka-
PBEPHBIX MEPCIIEKTUB.

Ha Bctpeue qupexropa 1 Beylue HayYHbIe COTPYIHU-
Ku s1aboparopuii MTHCTUTYTa 3HAKOMHUII MOJIOJICKD € (hrsu-
KO CErOJHSIIHETO JHS ¥ CBOMMHM ITPOTHO3aMH Ha OyIyIiee.
MormnonexxHasi aygUTOpusi HE OCTalach PaBHOLYIIHON —
OBLIIO MHOTO BOIIPOCOB U peruTuK. Hamocnenok mpo3Bydano
noxenanue coetry OMYC crenaTh Takue BCTPEUH TPau-
IIUOHHBIMU.

OcCo0eHHOCTBIO HBIHEIIHEH KOH(PEPEHIUH CTaJIO U TO,
4TO B IpOorpamMmy IICHAPHBIX 3ace)1aH1/H71 BOIIJIN JICKIIUH,
KOTOPBIC YNTAJIMCh KaK JJIA MOJIOABIX YUCHBIX U CHICIIUATIN-
CTOB — YYaCTHHMKOB KOH(EPEHIMH, TaK U JUIsl CTYICHTOB
[IEPBBIX-TPETHUX KYPCOB BYy30B — CiylIaTeIeil OuepeiHoi

JlaGoparopus TeopeTHIeCKOH PU3NKI
um. H. H. Boromo6osa.
MesxayHapoiHblil ceMUHAp
«IIpumMeHeHue u pazBuTUe UICH
JloGaueBCcKOro B COBPEMEHHOIT
(u3HKe», MOCBSMICHHBIH 000
npodeccopa H. A. Uepruxosa (cieBa)

Bogoiubov Laboratory of Theoretical
Physics. International seminar
«Application and Development of the
Lobachevsky Ideas in Modern
Physics», dedicated to the jubilee of
Professor N. Chernikov (left)

tory speech that the idea of such discussions had been sug-
gested by Academician D. Shirkov at the joint meeting of
the directorates of BLTP, LPP, and DLNP, as he regarded
these discussions useful for young scientists for their career
priorities.

At the discussion, directors and leading scientists of the
Institute laboratories talked to young participants about
modern physics and their prognosis for the future. The
young audience was not indifferent — there were many
questions and remarks. It was suggested to the UY'SS coun-
cil to establish a tradition of such discussions.

A particular feature of this conference was the inclusion
of lectures into the programme not only for young scientists
and specialists — participants of the event, but also for the
first—third year students — attendants of the regular School
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[IkoJibl IO COBpEMEHHOM HelTpoHOrpaduu, exeroaHo
npoBoaumoit IH® OUSN u MexdakyIbTeTCKAM IICH-
TpoM MI'Y «CTpoeHue BeliecTBa i HOBbIE MaTePHAIIBD».
bbun mpociylassl JIEKIUY 110 Pa3IMYHBIM acIEKTaM
HEHTPOHHBIX MCCICIOBAHUI M (PU3MKH TBEPIOTO TeEia,
00 yHukamsHOM peakrope IBP-2, 0 HeHTpOHHBIX Hccie-
noBaHusAX Mapca. CTyneHTbI, IpHeXaBIIke Ha IIKOIY,
BBITIOJTHUJIN 1IMKJI JIAOOPATOPHBIX paboT no Audpakiuuu
HEHUTPOHOB, MAJIOyIJIOBOMY PACCESIHHUIO HEUTPOHOB U
peduexkromerpun B JIHD, a o xoHdokaabHON MUKPO-
ckonun — B puimane HUMSAD MI'Y.

o,
£

26-27 depais B JIabopaTtopiu TeOpeTHIECKOH -
3uku uM. H. H. Boromro6oBa mpoxomun MexIyHapoa-
Hblll cemunap «lIpumenenue u pazeumue uoeii JIooa-
Ye6CcK020 8 CO8PeMEHHON (hu3uKe», TOCBAIIECHHBINA
75-neturo nmpodeccopa Hukonast Anekcannposnda Yep-
HHUKOBa. B pabore cemmHapa mpuHsIN ydacTre okoio 50
¢uznkoB m3 Apmennn, bemopyccun, bonrapuu, I'epma-
wun, [lomemm, Poccun n OMSN. Cemunap Ob11 Opranu-
30BaH mnpu (puHAHCOBOW momaep)kke MuHHCTEpCTBa
[IPOMBILLIEHHOCTH, HAYKU U TeXHOJIOruil PO.

on modern neutronography, which is held annually by
FLNP (JINR) and interfaculty centre of MSU «Matter
Structure and New Materials».

The participants listened to the lectures on different
aspects of neutron research and condensed matter
physics, the unique IBR-2 reactor and neutron research
of Mars. Students carried out laboratory practice on neu-
tron diffraction, small angle scattering of neutrons and
reflectometry at FLNP and on confocal microscopy at
the SRINP MSU department.

7
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An international seminar «Application and Deve-
lopment of the Lobachevsky Ideas in Modern Physics»
dedicated to the 75th birthday of Professor Nikolai Alek-
sandrovich Chernikov took place on 26-27 February at
the Bogoliubov Laboratory of Theoretical Physics. The
seminar was attended by more than 50 physicists from
Armenia, Belarus, Bulgaria, Germany, Poland, Russia,
and JINR. The seminar was supported by the Ministry of
Industry, Science and Technology of the Russian Federa-
tion.

NPEMNA
PRIZES

20 pespansi komumem no npemusim Omaoenenus ycko-
pumenetl 3apsidicennvix yacmuy Eeponetickoeo ¢usuuecko-
20 obwecmsa noo npedcedamenvcmeom ooxmopa C. Maii-
epca (UEPH) npunsn pewenue o npucysicoenuu npemuu
E®DO 6 obnacmu yckopumenetl 3apsjiceHHblx Yacmuy 3d
2004 200 unemny-xoppecnondenmy Poccuiickoli akademuu
nayx Heopro Hukonaesuuy Mewkogy (OUAN) — 3a muo-
20YUCTIeHHble NILOOOMBOPHLLE OOCTUNCEHUS. 8 PA3GUMUU
HayKu 6 obnacmu ycKkopumenell 3apsajicenHblx yacmuy 3da
nocaeonue 40 nem. B wacmnocmu, 3a cozoanue u eneope-
HUe MEeXHUKU, NO360JAI0Wel OCYWecCmeums Uoeio dieK-
MPOHHO20 OXAANCOEHUs U D08eCmU ee 0 YPOBHS NPAKMU-
uecKko2o npubopa u UHCMpPYMeHma YCKOPUMeLbHOU MexXHU-
KU, @ MaKaice 3a €20 K140 8 PA36Umue MelNcOyHApoOHO20
HAyuHo20 compyoHuYecmed 6 oonacmu yckopumeneil 3d-
PDADICEHHBIX HACTUY,.

7
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Following the meeting of the EPS-IGA 2004 Prize Se-
lection Committee chaired by Dr. Steve Myers (CERN) on
20 February 2004, the 2004 Accelerator Prize is awarded
to Corresponding Member of the Russian Academy of Sci-
ences Igor Meshkov, JINR, Dubna «for seminal contribu-
tions to numerous advances in accelerator science over the
past 40 years. In particular for his development and imple-
mentation of the techniques which allowed the original
brilliant idea of electron cooling to become a hardware re-
ality and an accelerator tool. In addition for his devotion to
and promotion of international collaboration in accelera-

Whysics». /
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MUBP-2: 20 AeT Ha cAyxDe Hayke

9 cpespansa 1984 r. peaktop MBP-2 6bIA NPpUHAT B NOCTO-
SIHHYIO 3KCMAyaTauuio. ITOMY MCTOPUHECKOMY COBbITUIO
NPEeALIeCTBOBAAN AAUTEABHbIE MCCACAOBAHNS BO Bpems (hn3u-
4YeCKOro 1 3HepreTuyeckoro nycka ¢ 1977 no 1984 r.

[Npremky peakTtopa BbIMOAHSAAA [OCyAapCTBeHHas Ko-
MMCCHS, KOTOPYIO BO3rAaBASIA A. M. TeTpocbsiHL — npeace-
AateAb [ockomuTeTa MO MCMOAB30BAHUIO AaTOMHOM 3HEPruu
CCCP. B KOMMCCUMIO BXOAMAM KpyMHEMWKMe CneurmaAmcTbl
CCCP B obAactn peaktopHoi TexHuku: H. A. Aoarexans —
ampektop HUKNIT, raasHblit koHcTpykTop MBP-2, O. A. Ka-
3a4KOBCKUI — anpekTop OO (r. O6HMHCK), B. A. Llbika-
Hos — anpekTop HUUAP (r. AumuTposrpaa). O1 OUAM B ko-
mucenn obian anpektop AH® M. M. ®paHK, rAaBHbIi MHXe-
Hep OMAN 1O. H. Aenncos u 3amectuteAb ampektopa AHO
lO. C. A3BMuKuit. BbiAv NpeACTaBAeHbl TakxXe CMeunaAnCTbl
locatomHaaszopa, Munsapasa CCCP, oTaera oxpaHbl Tpyaa
LIK npodbcotosa. Becero B kommnccun 6bin0 13 yerosek, Kpome
TOro, NpMBAEKaAach rpynmna skcnepTos (boaee 20 veroBek) U3
pasAn4HbIX opraHusaunii 1 OMAN.

locyaapcTBeHHas Komuccusa ObiAa Ha3HaveHa ewe B
1977 r. nepea cpumsnuecknum nyckom MBP-2 6e3 TenaoHocute-
A9 M B AAAbHEMLIEM AaBaAa pa3pelleHme Ha nposeaeHne gu-
3MYECKOro MycKa C HaTPMEM M SHEPreTM4eckoro nycka.

3aceaaHune 9 deBpans 6bIAO MOCA@AHUM. BbiA 3acAywaH
AOKAaA B. A. AnaHbeBa 00 nTorax paboT no sHepreTuyecko-
My nycky peaktopa MBP-2. 3aTem o4eHb Y4€TKO AOAOXKMAM
b. H. bynun — o cocrosnmnmn CY3 UBP-2, B. C. AmuTpunes
(HUKMIT) — o cocTosiHnu 1 paboTocnocobHOCTH MOABMX-
Horo otpaxareas, B. A. Apxunos — o paanaumMoHHomn obcTa-
HoBke Ha MBP-2. C uHTepecom BbIAO BOCIPUHATO CoObLIeHHe
O MepBbIX PU3NYECKMX IKCMEepUMeHTax Ha nyykax MbP-2 —
0. M. OcTaHeBunY BbICTyMNaA, KakK BCEraa, SpKo 1 yoeAnTeAb-
HO. Anckyccus Obiaa XXMBOM M KOHCTPYKTMBHOW. Kommccus
BbICOKO OLIEHMAQ pe3yAbTaTbl PaboTbl MO 3HEPreTUYeckomy
MyCKy, FOTOBHOCTb MepcoHaAa. Ho ocTaBaACs OTKPbITbIM BO-
npOC, Kakoi ypoBeHb MOLWHOCTU Pa3pewwmnTb NPKU SKCNAyaTa-
umn. CaeayeT MOSICHUTb, YTO K 3TOMY BPEMEHM HamMK OblAK
M3ydeHbl M OCBOEHbI ABa pexxmnma: 25 u ao 2 MBT n 5 Tu ao
1 MBT. Anpekumns OMSN cKAOHAAACH K TOMY, 4TODbI OrpaHm-
YNUTBCA AOCTUTHYTBIM. C 3TUM KOMMCCUS He COrAACMAach M,
AETaAbHO MPOAHAAM3MPOBAB CUTYyaUMIO C pexnumom 5 Tu
(MMeHHO OH BbIA Tak HyXeH (hu3MKam-3KCrepuMeHTaTopam),
nocTaHOBMAA NPUHATL MBP-2 B 3kCnAyaTaumio Ha MOLWHOCTH
2 MBT B pexxumax 5 1 25 Tu. Ham aaBarock ABa mecsiLia AAs
NOCTeNeHHOro BbixoAa Ha 2 MBT npu 5 T'u.

9 anpeas 1984 r. 3Ta MOWHOCTb OblAa YCNEWHO AOCTUI-
HYTa, BbINMOAHEHbI BCE HEOOXOAMMbBIE MCCAEAOBAHMSI peakTo-
pa, KOTOpbl€ MOAHOCTbIO MOATBEPAMAM BO3MOXHOCTb PabOThl
Ha MowHocTH 2 MBT npu 5 l'u. MTak, nyckoBoit neproa Ha pe-
aKTope OblA 3aBepLIeH, Ha4aACs HOBbIM 3Tan NAQHOBBIX (PU3M-
YECKMX MCCACAOBAHMI HA BbIBEACHHbLIX HEMTPOHHBIX My4Kax.
Ceroansi, 20 AeT CNyCTsi, NOABOASI MTOI 3TOMY MEPUOAY U3
ncropmum MBP-2, Mbl AOAXHbBI BCMOMHUTL HAWMX yUYUTEAEH,
HaWKWX Hay4HbIX pyKoBoauTeren — Amutpua MeBaHoBMua

______________________________________}JKI

IBR-2: 20 years of Service to Science

The IBR-2 reactor was approved as an operating research
facility on 9 February 1984. This historical event had been
preceded by prolonged research during the physical and ener-
getic start-up from 1977 to 1984.

The official approval of the reactor as an operating facility
was done by the State Commission headed by A. M. Pet-
rosyants, Chairman of the USSR State Committee on the use of
nuclear power. Among the members of the Commission were
prominent specialists of the USSR in the field of reactor tech-
nologies: Director of NIKIET, Chief Designer of the IBR-2 reac-
tor N. A. Dollezhal, Director of PEIl (Obninsk) O. D. Kazach-
kovsky, Director of NIIAR (Dimitrovgrad) V. A. Tsykanov.
Representing JINR in the Commission were LNP Director
I. M. Frank, JINR Chief Engineer Yu. N. Denisov, and LNP
Deputy Director Yu. S. Yazvitsky. Specialists from State Atom-
ic Inspectorate (Gosatomnadzor), Health Ministry of the
USSR, and the Department on Labour Protection of the
All-Union Central Committee of Trade Unions were also pre-
sent. In all, the Commission included 13 members; apart from
that, it involved a group of experts (more than 20 people) from
various organizations and JINR.

The State Commission was appointed back in 1977 be-
fore the physical start-up of the IBR-2 reactor without a
coolant and further on gave a permission to conduct the physi-
cal start-up with sodium and the energetic start-up as well.

The meeting on 9 February was the last one. V. D. Ana-
niev’s report was heard on the results of work on the energetic
start-up of the IBR-2 reactor. Then B. N. Bunin reported on the
status of the IBR-2 reactor control and safety systems;
V. S. Dmitriev (NIKIET), on the status and efficiency of the
movable reflector; V. A. Arkhipov, on the radiation situation
at the IBR-2 reactor. The talk on the first physics experiments
on the IBR-2 reactor beams was met with interest, Yu. M. Os-
tanevich’s speech being as usual vivid and convincing. The
discussion was lively and constructive. The Commission high-
ly appreciated the results of work on the energetic start-up and
the personnel’s readiness. But the question remained out-
standing which power level to allow for operation. It should
be explained now that by then we had studied and learned to
use two power modes, 25 Hz up to 2 MW and 5 Hz up to 1
MW. The JINR Directorate members were inclined to restrict
themselves to the achieved. The Commission did not agree to
that and, having analyzed in detail the situation with the 5 Hz
mode (which physicists-experimenters needed so badly), de-
cided to approve the IBR-2 reactor as an operating facility with
a power of 2 MW and two operational modes, 5 Hz and
25 Hz.

On 9 April 1984, this power level was successfully
reached and all the required reactor studies carried out, which
fully confirmed that operation at a power of 2 MW at 5 Hz was
possible. Thus, the start-up stage at the reactor was completed
and a new stage of planned physics investigations on the ex-
tracted neutron beams began. Today, 20 years later, summing
up the results of this period in the history of the IBR-2 reactor,
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baoxuHuesa 1 Mabio Mmxainaosnya @paHka, 6e3 KoTopbIX pe-
aktopa MbP-2 npocTo He 6bIA0 Obl. HeobxoAMMO Takxke cka-
3aTb, YTO B CO3AaHMe peakTopa MBP-2 1 ero nccaeaoBaHmns Bo
BpeMS MycKa OMpeAeAsiownii BKAaA BHecAn H. A. Xpsictos
(HNUKMIT), M. T.BopoHuos (TCrM), E.T1. lWabaauH,
b. H. bynuH, A. M. babaes.

Bce nocaeayiowme roabl peaktop ycnewHo paboTan Ha
pU3MYECKMI IKCNEPUMEHT, obecneyns NOAb30BaTEASIM OKO-
A0 43500 yacoB. AOCTaTO4HO ObICTPO ObIAO OCBOEHO 12 Heit-
TPOHHBIX MYYKOB B 3KCMEPUMEHTAAbHbIX 3aAax, 3apaboTasa
obAyyaTeAbHas ycTaHoBka «Perata». Bce 20 AeT pabothl
MBP-2 He BbIAM rOAaMK PYTUHHOM 3KCMAYATALIMK, LAO NMOCTO-
SHHOE pa3BMTME U COBEPLIEHCTBOBAHME YCTAaHOBKM.

[MocTeneHHO MOBbIWAAACL CTAOUMABHOCTb PaboThl peak-
TOpa, T. €. COKPaLaAOCh KOAMYECTBO HEMpPeABMAEHHBIX Cpa-
6aTblBaHMI aBapUHOM 3almMTbl (0TKa3 obopyAOBaHMs, MO-
CaAKM B AEKTPUUECKMX CETSX, OWNOKM NepcoHaAa). DToT no-
KaszaTeAb 3a 20 AeT yAydlleH B ABa pa3a. B O0AbWON cTeneHn
3TO 3aBMCEAO OT HAAeXHOWM paboTbl CUCTEMbI YIIPABAEHUS U
3awmThl (CY3) peakTopa, KOTopasi BKAIOYAET B CeOst CAOXKHEN-
WYIO IAEKTPOHMKY KOHTPOASI peakTOPHbIX MapamMeTpoB M
60AbLIOE KOAMYECTBO NPMOOPOB, a TakxKe OT NEPBOKAACCHBIX
cneunaamctoB cAyx6el CY3: b. H. byHuHa, A. B. EayHoBa,
H. . Anuynosa, B. . Epmuaosa, 1O. H. Tuxomuposa.

OAHOIM M3 TAaBHBIX 3aAa4 3KCMAyaTauMmn peakTopa Obina
CBOEBpeMeHHasi 3aMeHa MoABMXKHoro otpaxaTteas (I10), pe-
Cypc paboTbl KOTOPOro orpaHnynBancs 7—8 ronamu. Bcero Ha
MBP-2 6b1A0 MCMoOAb30BaHO Tpu MatmHbl: IO-1 (1977-1986),
MO-2(1987-1994), MO-2P (1995-2003). B kaxaoi nocaeay-
IOWEN YUYMTbIBAACS OMbIT 3KCMAyaTaUMM npeablaywer. Hu
OAMH M3 MOABMXHbBIX OTPaXKaTeAern He MMeA MOAOMOK U BbIBO-
AMACS M3 PaboTbl TOAbKO MO OAHOW MpUYMHE — BbipaboTke
YCTQHOBAEHHOTO pecypca. B aTom 3acayra B. I'l. BopoHkuHa,
B. K. TuTtkoBa, A. ®. 3auenuHa, B. A. Cuzapesa (HUKMNIT).

OueHb BbICOKYIO HAA€XHOCTb 3a FOAbl 3KCMAyaTaLWM
YCTAQHOBKM MOKAa3aAW TEMAOBBIAEASIOLLME SAEMEHTBI (TBIAbI),
pa3paboTaHHble M. C. TOAOBHMHBIM B BHMMHM
um. A. A. bouBapa M un3rotoBaeHHble Ha MO «Masik». He
ObIAO HM OAHOTO CAyYasl pasrepmeTusaumm TB3A0B. Kak noka-
3aAM UCCAEAOBAHMS ABYX MAaKCMMAABHO HArpy>XeHHbIX TEMAO-
BbIAAAIOWNX COOPOK, BbIMOAHEHHbIe B 2001-2002 rr. B cne-
UMAAM3NPOBAHHON AabopaTopun, 0DOAOHYKA M TOMAMBHas
KOMMO3MUMS TBIAA COXPaHUAM paboTOCMOCOOHOCTL M AOMYC-
KaloT AaAbHeLWYIo be3onacHyto akcrnAyaTaunio. Pabotamu no
TonamBy WMBP-2 Ha Bcex 3Tamax yCrewHoO PyKOBOAWMA
A. . babaes.

HaaexxHo paboTaeT HaTpueBas CUCTEMa OXAAXKAECHMUS pe-
akTopa. Kak M3BeCcTHO, HaTpWi, SIBASISICb OYeHb 3(PeKTUB-
HbIM TEMAOHOCUTEAEM, B TO Xe Bpemst TpebyeT ocobo npu-
CTaAbHOrO BHWUMaHMSI OT MEePCOHaAa, YETKOrOo CODAIOAEHMS
BCEX TEXHOAOTMYEeCKMX TpebosaHuii. KoHe4yHO, 3aA0rom
yCrewHon paboTbl 3TOM CUCTEMBbI IBUACS KaUeCTBEHHbI MOH-
TaX HaTPUEBbIX KOHTYPOB (Npexae Bcero cBapka Tpybonpo-
BOAOB), BbIMOAHEHHBIV CMeLMaAMCTaMi MOHTaXHOrO TpecTa.
3HaAYMTEAbHbI BKAQA B CO3AaHME HaTPUEBOW CMCTEMbl BHEC
tO. B. KyAbnuH.

we must recall our teachers, our scientific leaders, Dmitriy
Ivanovich Blokhintsev and llya Mikhailovich Frank, without
whom the IBR-2 reactor would never exist. It is also necessary
to add that a major contribution into the creation of the IBR-2
reactor and its studies during the start-up was made by
N. A. Khryastov (NIKIET), M. T. Vorontsov (GSPI), E. P. Sha-
balin, B. N. Bunin, and A. |. Babaev.

Over all the following years the reactor has successfully
operated to meet the requirements of the physics experiment,
having offered approximately 43 500 hours to the users.
Twelve neutron beams in the experimental halls were mas-
tered rather quickly, the irradiating facility «<Regata» began to
work. None of the 20 years of the IBR-2 reactor running have
been years of routine operation but there has been constant
development and improvement of the facility.

Gradually stability of the reactor operation has increased,
that is the number of emergency shutdowns (failures of equip-
ment, voltage dip in the power supply systems, personnel er-
rors) has decreased. Over the 20 years, this index has im-
proved by a factor of two. To a great extent this depended on
the reliable work of the reactor control and safety system,
which includes very complex electronic equipment ensuring
reactor parameter control and a great number of measuring
devices, as well as on the work of the first-class specialists
from the reactor control and safety unit: B. N. Bunin,
L. V. Edunov, N.P. Antsupov, V. G. Ermilov, Yu. N. Tikho-
mirov.

One of the main tasks of the reactor operation has been
timely replacement of the movable reflector, the working re-
sources of which are limited by 7-8 years. In all, three ma-
chines have been used at the IBR-2 reactor: MR-1
(1977-1986), MR-2 (1987-1994), MR-2R (19995-2003). In
each succeeding machine the working experience of the for-
mer was taken into account. None of the movable reflectors
has had any breakdowns and all of them have been put out of
operation only due to one reason — their exhausted re-
sources. The credit for this is shared by V.P. Voronkin,
V. K. Titkov, A. F. Zatsepin, V. D. Sizarev (NIKIET)

Over the years of the facility’s operation, a very high level
of reliability has been shown by the fuel elements elaborated
by I. S. Golovnin in the Bochvar Institute VNIINM and manu-
factured at the PO «Mayak». There have been no fuel element
cladding failures. As was shown by the investigations of two
maximally loaded fuel assemblies, carried out in a specialized
laboratory in 2001-2002, the fuel element jacket and compo-
sition have retained their working condition and allow further
safe operation. At all the stages, the work on the IBR-2 reactor
fuel has been successfully directed by A. I. Babaev.

The sodium cooling system of the reactor shows reliable
operation. As known, sodium, being a very effective fuel
coolant, at the same time requires special attention of the per-
sonnel, strict fulfilment of all technological requirements. And
successful operation of this system is certainly due to the high-
quality assembly of the sodium circuits (first and foremost, to
the high-quality pipeline welding) performed by specialists of
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XOTeAOCh Obl OCTAHOBUTLCS HA BLICOKON S3KOHOMUYHOCTH
Hawero peaktopa. [pn GOALIWIONA MMMIYALCHOW MOLLHOCTH
MBP-2 (1500 MBT) ero cpeaHsisi MOLIHOCTb HEBEAMKA, BCETO
2 MBT, M, KaK CAeACTBME 3TOr0, PaCcXOA SIAEPHOrO TOMAMBA
(ero BbiropaHue) Maa. Tak, 3a Bpemst 3KCMAyaTalMKU peakTop
AOTPY>KaAcsi TONAUBOM BCEro ABaxAbl. OTHOCMTEABHO Hege-
AMKM U Apyrue 3KCMAyaTalUMOHHbIe pacXoAbl. Bce 310 no3Bo-
AMAO HaM NPEOAOAETb TPYAHOCTH 90-x roaos. Bece 20 AeT Ha
peaktope MBP-2 cTporo BblaepXunBaAcs rpacuk paboTsl Ha
PU3MUECKNI SKCNEPUMEHT.

Ewe oann npumep cosepuweHctsoBanna MbP-2 — 310
CO3AaHME UCTOYHMKA XOAOAHBIX HEUTPOHOB (KPMOrEHHOTO 3a-
MeAAUTEAs!) Ha OCHOBe meTaHa. [lepBbiii OMbITHBIA 0b6paseL
TaKOro 3ameaAnTeAs ObiA onpobosan B 1992 1., a B 1999 1.
noa pykoBoAcTBom E. T, labaanHa n A. A. beasikoBa OblA 3a-
nyweH WTaTHbIM  KPUOTEHHbIA  3aMeAAUTeAb Pa3paboTku
HUKMIT (M. T. TpeTbsKoB), KOTOPbIA YBEAUUUA MOTOK XO-
AOAHBIX HEMTPOHOB B 10 pa3 AAg Tpex NMy4KoB peakTopa.

Bce 3Tn roabl Ha WMBP-2 nocTosiHHO OCywecTBAseTcs
CTPOrMi KOHTPOAb 3@ PaAMaLIMOHHON 0OCTaHOBKOM. [pu BbI-
MOAHEHUM CAOXKHBIX perAaMeHTHbIX paboT  (meperpyska
TonAmBa, 3ameHa O, 3amMeArnTeAel U T. A.) MEPCOHAAOM pe-
akTopa BO rAase € A. B. BUHOrpaaoBbIM NPOBOAMAACH TLUA-
TeAbHasi MOAroToBKa. B pe3yAbTaTe He ObIAO HUKAKMX paAna-
LMOHHbBIX MHUMAEHTOB. DTO B pellaiolei CTeneHn 3acAyra
B. A. Apxunosa u C. B. Kyankosa.

the mounting trust. A considerable contribution into the cre-
ation of the sodium system was made by Yu. V. Kulpin.

I would like to dwell on the high energy economy of our
reactor. With a high peak power in pulse (1500 MW), the av-
erage power of the IBR-2 reactor is small, only 2 MW. Due to
this, the nuclear fuel consumption (its burn-up) is small. Thus,
the reactor has been loaded with extra fuel only twice during
the time of its operation. Relatively low are other operational
expenses. All this allowed us to overcome the difficulties of
the 1990s. Over all the 20 years, the work schedule on physi-
cal experiments at the IBR-2 reactor has been followed strictly.

One more example of upgrading the IBR-2 reactor is the
creation of a cold neutron source (cryogenic moderator) based
on methane. The first moderator prototype was tested in 1992,
and a regular cryogenic moderator worked out by NIKIET
(I. T. Tretyakov) was started up in 1999 under the guidance of
E. P. Shabalin and A. A. Belyakov. This moderator has en-
sured an increase of the cold neutron flux by a factor of 10 for
three beams of the reactor.

Over all these years, strict radiation control has been ex-
erted at the IBR-2 reactor. Thorough preparatory work has
been done by the reactor personnel under A. V. Vinogradov’s
guidance while performing complex work (fuel reloading, re-
placement of the movable reflector, moderators etc.). As a re-
sult, no radiational incidents have occurred. Credit for this is
to a great extent shared by V. A. Arkhipov and S. V. Kulikov.

JlaGoparopus HelitporHo ¢u3uku um. 1. M. ®panka.
TpaHCTIOPTHPOBKA HOBOTO MOJBIKHOTO oTpaxaresns MBP-2
C UCTIBITAaTeIbHOTO CTEH/IA B 3/1aHNE PeaKkTopa

Frank Laboratory of Neutron Physics.
Transporting the new movable reflector of IBR-2
from the test-bench to the reactor building
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OueBMAHO, 4TO KaxAaas YCTAHOBKaA, a IAepHast B 0CObeH-
HOCTH, TpebyeT 0OHOBAEHUS, 3aMeHbl 060PYAOBaHMS, KOTO-
poe BblpaboTaAo yCTaHOBAEHHbIN pecypc. [MoHnmas 370, Mbl
yxe ¢ 1995 r. Hayaan paboTbl No moaepHusaummn MBP-2. Oa-
Hako hmHaHcoBble TpyaHocT B OIS B TO Bpems He no3Bo-
ASAM PA3BEPHYTb €€ WUPOKMM (PpoHTOM. [To3TOMy Hamm B
1999 r. 6bira paspabotaHa «KoHuenuus mMoaepHM3aLMM
MBP-2 Ha neproa Ao 2010 r.», KOTOpasi NpeAnoAaraeT nocre-
MeHHYI0, C Y4eTOM peaAbHbIX (PUHAHCOBbLIX BO3MOXHOCTEN
OWMAN, noarotoBky HOBOro 0B6OPYAOBaHMS AAS peakTopa M,
napasAeAbHo, paboTy MBP-2 A0 BbIpabOTKM €ro 0CTaTouHOro
pecypca.

Mo 3aBepwennn moaepHmsaumnm MBP-2 8 2010 r. Mbl naa-
HMPYEM CO3AaTb HOBbII  MOAEPHM3MPOBAHHbLIA  PEAKTOP
MBP-2M noBbllweHHOM 6€30MacHOCTH U HAAEXKHOCTH (pecypc
TEMAOBBIACASIIOLIMX IAeMEHTOB OyaeT yBeandeH B 1,5 pasa,
MOABWMXXHOIO OTpaxkaTeast — B 2,5 pasa). [1pu 3ToM noTok Te-
MAOBbIX HEMTPOHOB yBeAMUMTCS B 1,5 pasa npu HemsmeHHoM
cpeAHen molHocTh 2 MBT. Bce 3TO NO3BOAMT MCMOAB30BaThb
HoBbI peakTop MIBP-2M nocae 2010 r. B TeueHne 20-25 aAeT.

MepeaomHbiM okaszancs 2000 r. NpoekT MoaepHM3aumm
MBP-2 noayuma puHaHcoByio noaaepxky Munartoma Poccun,
KoTopasi HawAa oTpaxeHne B CoraalleHmn mexay MuHato-
mMom Poccun u OMAN o moaepHusaumnm MBP-2. 3aech 9 A0A-
KeH cKa3aTb 0 6OAbLIOW poAn B. A. AKceHOBa, TOraa AMpek-
Topa AabopaTtopun, B MHULIMMPOBAHUKM M MOAFOTOBKE 3TOr0O
AokymeHTa. HaumHasa ¢ 2000 r. Temn paboT no MoAepHM3aumm
CYLIECTBEHHO YCKOPMACH. Ha ceroaHs B MoAepHM3auUMIO
MBP-2 BAoxeHO cpeacTB OKOAO 40 NMPOLEHTOB OT MOAHOW
CTOMMOCTM.

3a 3T0 Bpems BbIMOAHEHA BOAbLIAS YaCTb KOHCTPYKTOP-
CKMX PabOT MO HOBOMY PEaKTOPY, N3rOTOBAEHbI TBIAbI AASI HO-
BOW TOMAMBHOM 3arpy3Kku, M3roTOBAEH M UCMbITAH HOBbIA NO-
ABWXHbIM oTpaxaTteAb [10-3. Takum obpasom, g oueHuBaio
CUTyaUMio ONTUMUCTUYECKM M CUYMTAIO, YTO MEAAEHHO, HO
BEPHO Mbl MPUOAMKAEMCS K LIeAW.

3a roabl pabotbl MBP-2 BOKpyr peaktopa CAOXMACS
CMABHBI KOAAEKTMB CMELMAAMCTOB M Paboumnx, CNOCOOHbIN
pewartb CAOXKHbIE TEXHMYECKMe 3aaaqn. XO4eTcs CKasaTb Ca-
Mble TernAble CAOBA DAAroAapHOCTM Hallei CTapon rBAPAMM:
E. M. Wabaanny, A. M. babaesy, b. H. byHuny, B. I'l. BopoH-
kuny, B.T1. Monosy, A. N. Ceaesnesy, B. Il [AaacTuHmHy 1
APYIMM CMEeLMaAUCTaM, KOTOPbIE MO-MPEXHEMY HaXOAATCS Ha
nepeaHem kpae pabot no MBbP-2. KoHeuHo, Ham o4eHb HyXeH
MPUTOK MOAOABIX AIOAEI. DTO CEPbE3HbIA BONPOC AAS OyAyLIe-
ro Hawero peaktopa. K coxxareHuio, oH pelaeTcs KpaitHe me-
AAEHHO.

B cBsa3mn ¢ 20-AeTHMM 106nAeem MBP-2 xouy Beipa3nTb Mc-
KPEHHIOK MPU3HATEALHOCTL 1 OAArOAAPHOCTL BCeM, KTO NpK-
HMMaA ydyacTue B NPOEKTUPOBAHWUM, U3FOTOBAEHWUM, CTPOU-
TeAbCTBE, MyCKe M 3KCMAyaTalunM peakTopa.

B. A. AnaHbeB

It is obvious that every facility, and especially a nuclear
one, requires modernization, replacement of its equipment,
which has exhausted its defined resources. Bearing this in
mind, work on upgrading the IBR-2 reactor has already begun
in 1995. However, JINR’s financial difficulties did not allow
then launching extensive work. That is why in 1999 we
worked out the «Conception of the IBR-2 Reactor Refurbish-
ment for the Period up to 2010», which envisages gradual
preparation of new equipment for the reactor with account of
JINR’s real financial resources and, parallel with this, the
IBR-2 reactor working until its residual operational resources
have been exhausted.

Upon completing the modernization of the IBR-2 reactor
in 2010, we are planning to create a new modernized IBR-2M
reactor of enhanced safety and reliability (the resources of the
fuel elements will be increased by a factor of 1.5; those of the
movable reflector, by a factor of 2.5). Along with this, the ther-
mal neutron flux will increase by a factor of 1.5 at a stable
average thermal power of 2 MW. All this will allow operating
the new IBR-2M reactor after 2010 for a period of 20-25 years.

2000 turned out to be a crucial year. The programme of
the IBR-2 reactor modernization received financial support
from Russia’s Ministry of Atomic Energy, which found reflec-
tion in the «Agreement between the Ministry of Atomic Energy
of Russia and JINR on the IBR-2 reactor refurbishment». Here |
must mention the important role of V. L. Aksenov, then Direc-
tor of the Laboratory, on initiating and preparing this docu-
ment. Beginning with 2000, work on modernization has
speeded up considerably. As for now, about 40 percent of the
total expenditures have already been put into the IBR-2 reac-
tor refurbishment.

Over this period, a greater part of design work on the new
reactor has been done, fuel elements for the new fuel loading
have been fabricated, a new PO-3 movable reflector has been
fabricated and tested. Thus, | consider the situation optimistic
and believe that slowly but steadily we are approaching our
goal.

Over the years of the IBR-2 reactor operation there has
been formed a dedicated team of specialists and workers able
to solve the most complex technical problems. I would like to
address the warmest words of gratitude to our «old guards» —
E. P. Shabalin, A. 1. Babaev, B.N.Bunin, V.P.Voronkin,
V. P. Popov, A. I. Seleznev, V. P. Plastinin, and other special-
ists, who are as usual at the forefront of work at the IBR-2 reac-
tor. We badly need an influx of young people, of course. This
poses a very serious problem for the future of our reactor. Un-
fortunately, this problem is being solved extremely slowly.

In connection with the 20th anniversary of the IBR-2 re-
actor | would like to express sincere gratitude to all who have
taken part in designing, manufacturing, building, commis-
sioning, and operating the reactor.

V. D. Ananiev
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/ 80 nem X. Illonnepy H. Schopper is 80 \
28 ¢hespans ucnonnunocy 80 nem evidaiousemycs He- On 28 February, the outstanding German physi-
Meykomy Qu3uKy u opeanuzamopy Hayku npogeccopy Xep- cist and science organiser, President of the SESAME
euzy Illonnepy, noine — npezuoenmy Cosema SESAME. Council Herwig Schopper celebrated his 80th an-
ea cpoxa noopso (1981-1988 ee.) X. [llonnep bvL1 2e- niversary.
nepanvhvim oupekmopom LJEPH, ¢ 1993-2002 ze. — une- Twice, in 1981-1988, he was CERN Director
HOM MedcOyHapoonozo Yuenoeo cosema OUAU, ¢ 1994— General; in 1993—2002, member of the international

1996 2e. — npeszudenmom Esponetickozo ¢usuueckoeo 06- Scientific Council at JINR, in 1994—1996, president of
wecmsa. Ilpogeccop X. [llonnep — kasanep poccuiickoeo the European Physics Society. Professor H. Schopper

opoena [pyxcowvr (1996 2.). Emy npunaonesxcum kiouesas was awarded the Russian Order of «Friendshipy in
POTIb 8 OPAHU3AYUY U PeATU3AYUL NPOCKMA NO CO30AHUIO 8 1996. He has played a key role in the organization and
Hopoarnuu noo seudoii KOHECKO nosoeo Meoicdynapoono- realization of a project in Jordan under the auspices
20 HAYYHO20 YEeHMPA No UCCIe008AHUIM U NEePeO08bIM Mex- of UN to establish a new international scientific cen-
nonoeusim SESAME, ¢ komopom cmpanamu-yuacmuuyamu tre for research and advanced technology SESAME,
aenaiomes Mzpauns, [lanecmunckas Hayuonanvnas Aemo- where Israel, Palestinian Autonomy, Iran, Jordan,
nomus, Upan, Hopoanus, Typyus, Ecunem u opyeue 2ocy- Turkey, Egypt, and other countries are member
dapcmea. states.

Jupexyus OUAHU nanpasuna iobunsipy nozopasumeib- JINR Directorate forwarded H. Schopper a
HYI0 meiespammy, 6 KOmopou, Hapsidy ¢ NOACENLAHUIMU 00~ telegramme with congratulations, wishing good
6p02o 300p06bst U OIALONONYYUS, OMMEUEHbl 3HAYUMENb- health and prosperity, and marking his scientific
Hble Hayunwle docmudicenusi npogeccopa X. Illlonnepa u achievements and large contribution to the long
€20 60onbUON 6KIA0 8 MHO2ONemHee COMPYOHUYECMBO C standing cooperation with JINR.

OUAN.

Jy6Ha, 1982 r. I'enepansnblii qupexrop LIEPH Dubna, 1982. Director General of CERN
npocgeccop X. lonmep (cnesa) u qupexrop ONAN Professor H. Schopper (left)
@mx H. H. Boromo6oB and JINR Director Academician N. Bogoliuy
54
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50 nem HEPH

8 mapma 6 JKenese nauwanucey ogpuyuanvhvie npazoHo-
eanust 6 uecmv 50-nemus cozoanus Eeponetickoil nabopa-
mopuu s0epuvix ucciedosanuti (L{EPH). B smom Oenv
ovLia suinywena noumosas mapka Llsetiyapuu, nocesuyen-
Hast 106unero opeanusayuu. B JKenese cocmosinacey npecc-
KOHGhepeHyusl, Ha Komopou Oblia NPeoCmasiena Mapka u
NOOpPobHO oOceeujeHbl Meponpuamus no npazoHO8AHUIO
10ounes 6 cmpanax-yuacmuuyax L[EPH.

FO6unero nocssiwenvt makue cobblmusi, Kax 6biCMasKa
Xy002ICeCmBeHHbIX pAOOm, RPOHUKHYMBIX UOESIMU HAYYHBIX
00CMuUdICeHUIl, KOHYEPMm KAACCULECKOU MY3bIKU, HECKOLbKO
nyONUYHbIX TeKYULl U 6b1CMAaBok. 29 cenmsbps compyOHuKu
L[EPH, ommeuaiowue ceoti 50-nemunutl obunetl 6 3mom
200, 3a0YI0M C8eUKlU HA 02POMHOM NPA3OHUYHOM Mopme.
Oguyuanvhas yepeMonus, NOCEsIUWeHHAsL 100U1el0, COCMOo-
umcs 8 okmabpe 8 HOBOM 8bICIABOUHOM YeHmpe — NAasu-
avone «llnanema unnosayuiiy. byoem npogeden doenv om-
Kpvimulx 0gepeil. Cpedu opyeux meponpusmuii — 8ceespo-
netickas ~ ummepHem-ceccus — no  cucmeme  cbopa
ungpopmayuu GRID.

[To marepuanam caiira http://www.interactions.org

CERN is 50

Celebrations to mark the 50th anniversary of CERN of-
ficially begin on 8 March with the launch of a Swiss postage
stamp dedicated to the Organization. At a press conference
in Geneva, the stamp was presented and details of events to
mark the anniversary throughout the Organization's Mem-
ber States were unveiled.

Among events planned by the Member States to mark
the anniversary are an art exhibition inspired by science, a
concert of classical music, and several public lectures and
exhibitions. On 29 September, people celebrating their 50th
birthday this year will blow out the candles on a giant birth-
day cake.

At CERN, events throughout the year will culminate in
October with an official ceremony to be held in the Organi-
zation s new exhibition and networking centre, the Globe of
Innovation, and a public Open Day. Other events will in-
clude a Europe-wide scientific challenge on the Web, and a
bid to assemble a record amount of computing power in a
single world-spanning computing Grid.

For further information: www.interactions.org
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NEW PUBLICATIONS

O IpobneMHO-TeMaTUYEeCKUN TUIAH HAy4YHO-HCCIIEI0Ba-
TEJILCKUX PabOT U MEKIAYHAPOIHOIO COTPYAHHYECTBA
OOBEIMHECHHOTO UHCTUTYTA SIICPHBIX HCCIICOBAHUIA Ha
2004 ron / O0beAMHEHHBII HHCTUTYT SIIEPHBIX UCCIIEIO0-
Banuil. — Jlyona: OMSIU, 2003. — 286 c.

Topical Plan for JINR Research and International Coop-
eration in 2004 / Joint Institute for Nuclear Research. —
Dubna: JINR, 2003. — 286 p.

O Mewrxos M. H. Kiaccudeckas MexaHuka: Yue0. 1oco-
ome. — yona: OUAU, 2003. — 278 c.: mi1. — (Yueb-
HO-METOIUYECKHE MOCOOUs Y4UeOHO-HAYYHOTO ILIEHTpa
OUIU. YHI, 2003-21).

Meshkov I. Classical Mechanics: Manual. — Dubna:
JINR, 2003. — 278 p.: ill. — (Manual of JINR UC,
2003-21).

O MexayHapoaHas KOH(GEpEHIHs 10 H30paHHBIM Mpooie-

MaMm coBpeMmeHHOH ¢u3uku (12; 2003; qy6na): Tpyast
XII MexnayHaponHOH KOH(EPEHIHH..., HOCBSIEHHON
95-i1 rogoBmmHe co mHA poxaerus [. W. broxuanesa
(1908-1979). Oyona, 8—11 wuronst 2003 r. — JlyOHa:
OUsINn, 2003. — 379 c.: ui.
International Conference on Selected Problems of Mod-
ern Physics (12;2003; Dubna). Sec. 1. Problems of Quan-
tum Field Theory: XII Intern. Conf. on ..., Dedicated to
the 95th Anniversary of the Birth of D. I. Blokhintsev
(1908-1979). Dubna, Russia, June 8—11, 2003: Proc. of
the Conf. / Ed.: B. M. Barbashov et al. — Dubna: JINR,
2003. —379 p.: il. — (JINR; /11,2-2003-219) . — Bibli-
ogr.: ends of papers.

O PensituBucTckas simepHas ¢(usmka: or coteH MaB 1o

TaB: Tpyas! 7-ro MexayHapozxHoro coenianus (Crapa
Jlecna, CnoBakusi, 25-30 asrycra 2003 r.). — [lyOHna:
OUsN, 2003. — 285 c.
Relativistic Nuclear Physics: from Hundreds of MeV to
TeV: Proceedings of the 7th International Workshop
(Stara Lesna, Slovak Republic, August 25-30, 2003). —
Dubna: JINR, 2003. — 285 p.

O IMucema B DUASL 2004. T. 1, Ne 2(119).
Particles and Nuclei, Letters. 2004. V. 1, No. 2(119).
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NEW PUBLICATIONS

Beinuin B ¢BeT ouepeHbIe BBINYCKH KypHana « Pu3znka
IEMEHTAPHbIX YaCTULl U aTOMHOTIO SIAPa».

3 Bsimyck 1 (2004. T. 35) BKIFO9aET CIACAYIONINAE CTAThH:

Casun U. A., Hazaiiyes A. I1. CniuHOBas CTPYKTypa Hy-
KJIOHOB: 3KCIIEPUMEHTAIIBHBIN CTaTyC.

banoypun /]. B., Crauxos H. b. O mpuMeHEHUH TIPOIIeC-
ca «(hoToH + CTPys» IUISI YCTAaHOBICHHUS aOCONIOTHOMN
IIKaJIbl BHEPTHU CTPYU W ONPEIENICHNs ITTFOOHHOTO pac-
npeneneHus Ha TaBarposne B Run I1.

baau K., @nun I1., I'oonoscku B., Ilepsywun B. Vccrne-
JIOBaHUE TEPUOJMIHOCTH KPACHBIX CMEIICHHI KBa3a-
POB.

Llapes B. A. Peructpanust KOCMHYECKUX JTydel yasTpa-
BBICOKHX YHEPTHH PaJHOMETOIOM.

O Bsimyck 2 (2004. T. 35) comep UT CTaThH:

Ilynviues B. B. Meroapl crutaitH-QyHKIUN B Ipodiaeme
HECKOJIBKHX TEJL.

Huxumun A. H., Heanxuna T. A. HelitpoHnorpadus B Ha-
yKax o 3emie.

Hoconoc P. B. Tpoiinas Touka Ha (a30BOi Juarpamme
XOJIOJIHOTO siApa.

Ilybunos A. E., Epumosa U. A., Kopnunosa U. IO., Caii-
ko6 C. K., Cenemup B. /[., Tapaxanog B. I1. Henuneiinas
JIMHAMHKA 3JIEKTPOHHBIX IyYKOB C BUPTYaJIbHBIM KaTO-
JIOM.

Betiemann I” HeRTpOHHO-CIIEKTPOCKOIIMYECKUE HCCIIe-
nosanusa Ha GELINA.

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

3 Issue 1 (2004. V. 35) includes:

Savin I. A., Nagaitsev A. P. Spin Structure of Nucleons:
Experimental Status.

Bandurin D. V., Skachkov N. B. On the Application of
«y+jet» Process for Setting the Absolute Scale of Jet En-
ergy and for Determining the Gluon Distribution at the
Tevatron in Run II.

Bajan K., Flin P, Godlowski W., Pervushin V. In Search
for Quasar Redshift Periodicity.

Tsarev V. A. Detection of Ultrahigh Energy Cosmic Rays
by Radio Method.

3 Issue 2 (2004. V. 35) includes:

Pupyshev V. V. Spline-Function Methods in Few-Body
Problem.

Nikitin A. N., Ivankina T. I. Neutron Scattering in Geo-
sciences.

Jolos R. V. Triple Point on the Phase Diagram of a Cold
Nucleus.

Dubinov A. E., Efimova I A., Kornilova I. Yu.,
Saikov S. K., Selemir V. D., Tarakanov V. P. Nonlinear
Dynamics of Electron Beams with Virtual Cathode.

Weigmann H. Neutron Spectroscopy Investigations with
GELINA.
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