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JNlaboparopus TeopeTnueckoin ¢pusmkmu
um. H. H. Boronio6osa

ACHMMETPHUYHBIN JTaBUHHBIN MPOIECC B AUCKPETHOM
BPEMEHHU Ha KOHEUYHOM KOJIBIIC MICTIONB3YETCs IS MOJyde-
HUSI TOYHOTO BBIPKEHUS JJISI CPETHETO pa3Mepa JIaBUH Kak
(hyHKIMU TTapaMeTpoB U U ¢, 3a[1AI0MIUX BEPOSITHOCTD JIO-
KalnbHOW HecTaOMiIbHOCTH. OTOOpaKEHUE MOJENN JaBUH
Ha MOJIeIIb MHTepdelica B 001aCTsIX BbIIIE U HUKE KPUTHYE-
CKOHM JIMHWU TIPUBOAUT K PA3THUYHBIM THUIIAM KPUTHYECKUX
uHTep(deiicoB, XapaKTePU3YIOMINXCS PA3TMYHBIMU THITAMH
Oecniopsika. [TomyueHbl KpUTHYECKHE SKCIIOHEHTHI (ha3o-
BBIX TEPEXO/I0B, KOTOPHIC HAPYIIAIOT XOPOIIO M3BECTHOE
CKEIIMHrOBOE PaBEHCTBO MPH & # 2.

Povolotsky ~ A. M.,  Priezzhev V. B., Chin-Kun Hu.
cond-mat/0305052; submitted to «Phys. Rev. Lett.».

Na6opatopus ¢pusmkm yactuy

Ha nerexrope NA-48 ¢ WCMONIB30BaHUEM BBICOKOWH-
TEHCHUBHOI'O MMyYKa KOPOTKOXKMBYIIMX HEUTPAIbHBIX Kao-
HOB TPOBEJICHbI HCCIIEIOBAHMS PA/IMAIIMOHHBIX PACIIa/ioB

K¢g—=y$w u Kg —>n0yy. Pacmaner K, —=>yy u
K¢, »m Oyy Ba)XHBI [T IPOBEPKU KUPAJIBHOI mepTypoa-

tuBHOU Teopum (¥PT) — sddexTuBHON Teopuu Mo,
BO3HUKAIONIEH B HU3KOAHEPIeTHUECKOM IPHOIIKCHUH
CTaHJIapPTHON MOJIENH.

Amnuutyna pacnaga K ¢ = ¥y MOXKET ObITh TOYHO Bbl-
YHUCJICHA B JUAHUPYIOLLEM O(p4)-nopﬂm<e xPT. Ilpu 3Tom
OTHOCHTENIbHAs BEPOSTHOCTh pacmaja OIICHHWBAeTCAd Ha
ypoBHe 2,1 1076 ¢ HEOIPEECIIEHHOCTBIO JIMIIb B HECKOJIb-
KO IPOLEHTOR. Mi3MepenHas BeposaTHOCTE BR(K ¢ = yy) =
=(2,78%£0,06 +0,04 00

OCHOBE 7461 £172 coOwiTuii  pacmana
K¢ = yy, 3amerHo Bbimie, 4em mnpenckasanue xPT B

-6
crar )-107° [1], nomyueHHas Ha

CTaTUCTHUKH

O(p4)-nopﬂz[1<e. OTO TmepBble HU3MEPEHHsI BEIMYUHBI

BR(K ¢ = yy), yKa3bIBalOIKMe Ha TO, YTO MONPABKU BBIC-
mux nopanakos yPT MoryT yBesmanTh BEpOSTHOCTB pactia-

na noutu Ha 30 % . C nomompo mydka K ; -Me30HOB TaKKe

usMepeHo otHomenue I'(K ; = yy)/T'(K; - 7'r Ono) =

=(2,81%0,01,,,, +0,02,.,)-1073 [1].

Bogoliubov Laboratory of Theoretical Physics

A discrete-time formulation to study the asymmetric
avalanche process (Phys. Rev. Lett. 2001. V. 87. P. 084301)
on a finite ring is used, and an exact expression for the aver-
age avalanche size of particles as a function of toppling
probabilities depending on parameters ¢ and « is obtained.
By mapping the model below and above the critical line
onto driven interface problems, it is shown how different
modes of avalanches may lead to different types of critical
interface behaviour characterized by either annealed or
quenched disorders and obtain exactly the related critical
exponents which violate the well-known scaling relation
when a #2.

Povolotsky A. M., Priezzhev V.B., Chin-Kun Hu.
cond-mat/0305052; submitted to «Phys. Rev. Lett.».

Laboratory of Particle Physics

The studies of the radiative decays K¢ — yy and
K¢ - noyy have been performed with the NA48 detector

using a high-intensity beam of the short-lived neutral kaons
from CERN’s SPS. The decays Kg; —=yy and
Kgp—=m Oyy are important probes of the Chiral Perturba-

tion Theory (yPT), an effective field theory of the Standard
Model at low energies.

The decay amplitude of K ¢ —> yy can be calculated un-
ambiguously at the leading O(p4) order of yPT giving a

branching ratio 2.1+ 1076 with an uncertainty of only a few

per cent. The measured branching ratio BR(K ¢ = yy) =
=(2.78%006,, +004_..)-107% [1], obtained from

stat syst
7461 £172 K¢ — yy events, is significantly higher than
the O( p4) prediction of yPT. It is the first measurement of
BR(K ¢ - yy) indicating that higher-order corrections of
xPT can increase the decay rate by about 30 %. By using a
K, beam the ratio I'(K; = yy)/T(K; > x°7%2%) =

=(281=001g,, *0.02

sured [1].

)-10_3 has also been mea-

sta syst

At present the branching ratio for the decay
K, - noyy has been measured precisely, while the corre-
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BeposTnocTs pacnaga K, — noyy HU3MepeHa J10CTa-

TOYHO TOYHO, B TO BpeMs KaK COOTBETCTBYIOIIMH pacraj
K ¢-Me30Ha 10 cux nop He Habmoganca. Ha ocnose nau-
HBIX, Ha0paHHBIX B 1999 1. B Teuenne 40 yacoB oOIydeHUs
YCTAaHOBKM Ha Iy4Ke, IOJIy4eH BEpXHHHM mpenen s
OTHOCHTENBHOU BeposTHOCTH BR(K ¢ = 7 Oyy, 7=0,2)<

<3,3-1077 [2] ma ypoBue noctoBepHoctu 90 %, THE

— 2 2
Z= m, /m K, Otmertnm, uto yPT mpenckassiBaeT BEposT-

HOCTB pacnana K ¢ = 71 Oyy Ha ypoBHe 3,8 1078 ¢ obpesa-
Huem Z =0,2.

1. Lai A. et al. // Phys. Lett. 2003. V. 551. P. 7.

2. Batley R. et al. // Phys. Lett. 2003. V. 556. P. 105.

Jlabopatopus spepHbIX npobnem
um. B. IN. dxenenosa

B Hay4YHO-3KCIIEpUMEHTAIHHOM OTJIEIe MHOXKECTBEH-
HBIX aJIPOHHBIX MPOIECCOB MPOBEICHO CPABHEHUE PE3YIIb-
TaTOB HCCIEIOBAHUS pacmagoB K-ME30HOB, MOITyYEHHBIX
Ha ycTaHOBKe «[HWIepoH», ¢ COBPEMEHHBIMH MHPOBBIMU
JaHHBIMH. [l0Ka3aHO, 9TO OHM COXPAHSIOT CBOIO aKTyallb-

HOCTB BCJICACTBUC UX BBICOKOM TOUHOCTH. COCTOSIHHE MU-
POBBIX JaHHBIX TAaKOBO, 4YTO JJId pPaCcCMOTPCHHBIX MO/
pacnaza BECbMa XKEJIATCIbHO MOJYYCHUEC HOBBIX, CIIEC 00-
JICC TOYHBIX OKCIICPUMCHTAJIbHBIX JJaHHBIX.

Pycakosuu H. JI., @asieun B. b. // Tlucema B DUASL. 2003.
Ne 3[118]. C. 50.

B Hay4HO-3KCIIEpUMEHTAIBHOM OT/IEJIE SIEPHOM CIIeK-
TPOCKOTIMU U PAJMOXMMHU TIPEJIOKEH HOBBIM METOJ aHa-
nu3a (OPMbI UMITYJIbCOB B HAHO- U MUKPOCEKYH/IHOM Jia-
[1a30HE Ha OCHOBE METO/a 3aJIep>KaHHbIX coBMaaeHui. [1o-
Ka3aHa BO3MOXHOCTh CTATUCTHYECKOTO CTPOOMPOBAHUS
HUMITYJIECOB TP MUKOCEKYHTHOH IIEHE KaHaja BPEMEHHOTO
aHaim3aropa ¢ nmomonibto ctagaapTaoro AL Ha 4096 ka-
HasoB u [IDBM. I1pu nccnenoBanum cxeM pacraja pajano-
AKTUBHBIX SAEP JaHHBIM METOJ MO3BOJISET yCTAaHABIUBATH
MIEPEXObl, 3aCENAIONINe U Pa3psKAIOIINE KOPOTKOKHBY-
IIee SAePHOe COCTOSHIE, €CIIU MEPHOJ oIy pacnaia 3Toro
COCTOSIHUS CPAaBHUM C JUTUTEIIEHOCTBIO UMITYIIBCA, TT0/IaBae-
MOTO Ha YHEPreTHYECKUI aHAJIH3.

bpyoanun B. b., Mopo3og B. A., Mopo3zoséa H. B. Ilpenpunt

OUsIN P13-2003-98. y6na, 2003; HampaBieHO B >KypHal
«IITO».

sponding K ¢ decay has not yet been observed. By using
data collected in 1999 during a 40-hour run, an upper limit
for the branching ratio BR(K ¢ = noyy, 7=202) <

<3.3-1077 [2] has been obtained at 90 % confidence level,
where Z = m%/ /m12< . The PT predicts a branching ratio for
0

K g = %y of3.8-1078 with the cut-off Z=>0.2.

1. Lai A. et al. // Phys. Lett. 2003. V. 551. P. 7.
2. Batley R. et al. // Phys. Lett. 2003. V. 556. P. 105.

Dzhelepov Laboratory of Nuclear Problems

Results on K-decay investigations observed at the
«Hyperon» set-up are compared with the modern world
data. It is shown that they are topical due to their high preci-
sion. The status of the world data for the considered decay
modes shows that it is highly desirable to obtain new more
precise experimental data.

Russakovich N. L., Flyagin V. B. // Part. Nucl., Lett. 2003.
No. 3[118]. P. 50.

A new method for analyzing the shape of pulses in the
nano- and microsecond range on the basis of the delayed co-
incidence method is presented and described. With the time
analyzer channel graduated to a picosecond, statistical gat-
ing of pulses with a standard 4096-channel ADC and a PC is
shown to be possible. In the investigation of decay schemes
of radioactive nuclei, this method allows transitions popu-
lating and de-exciting the short-lived state of the nucleus to
be established if the half-life of this state is comparable with
the duration of the pulse supplied for the energy analysis.

Brudanin V. B., Morozov V. A., Morozova N. V. JINR Preprint
P13-2003-98. Dubna, 2003; submitted to «Instruments and Exper-
imental Techniquesy.

In the framework of the DO project the consequences of
application of new set of criteria for the improvement of a
jet energy calibration accuracy with the process
pp —> v+jet+X at the Tevatron and for a reduction of
background events contribution are studied. The efficien-
cies of the used selection criteria are estimated. The features
of the «y + jet» events in the central calorimeter region of
the DO detector (|7|< 0.7) are investigated. The samples of
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JlaGoparopust ssaepHBIX podIIeM

uM. B. II. [l>xenenosa, 11 anpesns.

OOIMIEeNHCTUTY TCKUH HAayYHBIH CEMHIHAp, MOCBSIIEHHEIN
90-neruto co aust poxxaenus B. I1. [Ixxenenosa (1913—-1999)

Dzhelepov Laboratory of Nuclear Problems, 11 April.
All-Institute scientific seminar dedicated to the 90th
anniversary of V. P. Dzhelepov’s birth (1913-1999)
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B pamkax npoekta D0 wn3yudeHBl CIEACTBUSA HpHMe-
HEHHsI HOBOTO Habopa KpUTEPUEB IS YIyUIICHNS TOYHO-
CTH YCTAHOBJICHHS SHEPIHU CTPYH B Tporecce pp > Yy +
+crpys + X Ha TABATPOHE, a TAKXKE AJIsl COKPALCHUsI BKJIA-
Jia GoHOBBIX cOOBITHI. OlieHeHbI 9PPEKTUBHOCTH HCIIONb-
3yeMBbIX KpuTepueB. VcciieoBanbl 0COOEHHOCTH COOBITHI
«(oToH + cTpysi» B IEHTpabHOUW 00macTu aerekropa DO
(11/<0,7). HabGops! cobbiTHii «(poToH + cTpysi», 0TOOpaH-
HBIE C KPUTEPHSIMH, HCIOIB30BAHHBIMU JUISI KaJHOPOBKU
9HEPrHH CTPYH, MOTYT 00JaJaTh CTATUCTUKOM, HOCTATOU-
HOM Juts orpezesieHust (GYHKIMH TIIOOHHOTO pachpesierne-
HUS B IPOTOHE B 00IacTH 2 * 103 <x<1,0m [IpY 3HAYEHU-

ax 1,6-103 < Q2 <2-10% (FaB/c)Z, KOTOpBIE Ha OfIUH I10-
PSIOK BBIIIE, YeM JOCTUTHYTBIE B OKCIIEPUMEHTax Ha
HERA.

banoypun [. B., Crauxkos H. b. HampaBineHo B XKypHan
«QQUAS».

B Hay4HO-3KCIIEpHMEHTANBHOM OT/ENEe (PU3UKH IIPO-
MEKYTOUHBIX SHEPT U HCCIIE0BAHBI MEXaHU3MBI YIIPYTOTO
p>He-paccesinns Hasa. HaiiieHo, 4To TpeyroibHbie 1ua-

rpaMMBI ¢ TOAIpoIieccaMu pd —> 3Hen 0, pd * = 3Her " n

* o
p(pp) = Hent, rne d* n pp 0003HAYAIOT CHHIJICTHBIHA
JICHTPOH U JUNPOTOHHYIO Hapy B | S (-COCTOSTHHH COOTBET-
CTBEHHO, TOMUHHPYIOT B cedenun npu 0,3-0,8 [3B, a npu
1-1,5 T'>B ux BKJ1a1 CpaBHUAM C BKJIAJJOM MEXaHU3Ma MOCTIe-
JIOBaTEJIbHOI nepenadn np-napsl. Bkinaa cHHITIETHBIX map

*
d  + pp, BHIYUCICHHBIX HA OCHOBE CIEKTaTOPHOTO MeXa-

Hu3Ma peakuuun p(NN) - 3 Her, yBemuuuBaer ceueHue
pouecca p 3He » 3Hep Ha MOPSA0K BEJIMYUHBI 110 CpaBHE-

HUIO C BKJIQJOM JAEHTPOHA.

Haidenbauer J., Uzikov Yu. N. // Phys. Lett. B. 2003. V. 562.
P. 227.

JlabopaTtopus NH(pOPMALMOHHBIX
TeXHONOrnmn

B JIUT npensioxeH u pa3BUBAETCs HOBbIN YMCICHHBIN
METON, OCHOBAaHHBI Ha TPUOTIKCHHOM BBIYHCICHUN
(hyHKIIMOHATBHBIX WHTETPAJIOB. DTOT METOJ UCTIONIB3YETCs
JUTS FICCTICIOBAHUS BPEMEHHOW SBOJTIOIIUH OTKPBITHIX KBaH-
TOBBIX CHCTEM, a TAKKe [ YUCICHHOTO PEIICHHUs ypaBHe-
HUH B YaCTHBIX MTPOU3BOHBIX.

the «y + jet» events, selected with the cuts used for the jet
energy calibration, may have the statistics sufficient for de-
termining the gluon distribution function of a proton in the
region of 2- 1073 < x <10 and the values on2 by one or-

der higher than those reached in the experiments at HERA.
Bandurin D. V., Skachkov N. B. Submitted to «Particles and
Nuclei».

The mechanism of p3He backward elastic scattering
is studied. It is found that the triangle diagrams with the
subprocesses  pd - SHer ©, pd* - 3Hen?, and
p(pp) = *Hex™, where d " and pp denote the singlet
deuteron and diproton pair in the 'S o state, respectively,
dominate in the cross section at 0.3—-0.8 GeV, and their con-
tribution is comparable with that for a sequential transfer of
anp pair at 1-1.5 GeV. The contribution of the d 4 pp, esti-
mated on the basis of the spectator mechanism of the
p(NN) - 3Hex reaction, increases the p SHe - 3Hep Cross

section by one order of magnitude as compared to the contri-

bution of the deuteron alone.
Haidenbauer J., Uzikov Yu. N. // Phys. Lett. B. 2003. V. 562.
P. 227.

Laboratory of Information Technologies

A new numerical method based on the approximated
computation of functional integrals has been proposed and
developed at LIT. The method can be used for research in
the time evolution of open quantum systems and for the nu-
merical solving of equations in partial derivatives.

A representation of a propagator is obtained for open
quantum systems [1] in the form of a double functional inte-
gral with respect to the conditional Wiener measure. Nu-
merical methods of calculation of Wiener integrals can now
be applied to research on the time evolution of these sys-
tems. Applicability of the obtained formula as well as effi-
ciency of the used numerical method are examined. A pro-
cedure is proposed that allows one to improve the results of
numerical calculations.

An expression for the Feynman propagator is obtained
in the form of a functional integral with respect to the condi-
tional Wiener measure. Examples of numerical solution to
the Schrodinger equation and the related diffusion equation
[2] by means of computation of corresponding Wiener inte-
grals with the help of an approximate formula precise for
functional polynomials of a given degree are presented. An
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[Tonmy4yeHo BBIpaKeHHE Ipomararopa s OTKPBITHIX
KBaHTOBBIX cucteM [1] B opme BOHHOTO (yHKIMOHAIIB-
HOTO HHTErpasa Mo ycIoBHOIl Mepe Bunepa. 3to mo3Bossier
MIPUMEHSTH Pa3BUTHIC paHEe METOIBI MPUOIMKEHHOTO BBI-
YHCIICHNs MHTErpanoB BuHepa Mg 9MCICHHOTO MCCIeNo-
BaHUsl BPEMEHHOHN 3BOJIIOLMM TakUX cucTeM. lIpumeHu-
MOCTb MOJIyYSHHOH (OPMYIIbI, a TakKe 3PPEKTUBHOCTD HC-
MOJIB3YEMOT0 TPUOIIKEHHOTO METO/a MpOoBepseTCs Ha
HEKOTOPBIX MmpuMepax. [Ipennokena mpoueaypa, mo3Bos-
IOIIAst MOBBIIIATh TOYHOCTH BBIYMCIICHHH.

[TonmyueHo BeIpakeHue (EHHMAaHOBCKOTO ITponararopa
B (hopMe PyHKIMOHATLHOTO HHTErpajia Mo YCIOBHOW Mepe
Bunepa. IlpuBeneHbl HpuMepbl YHCIEHHOIO PELICHUS
ypaBHeHust Illpennnrepa W ypaBHEHHS, OIHCHIBAIONIETO
nuddy3uio [2] ¢ HEKOTOPBIM PACIIPECICHUEM OTPHIIATEIIb-
HBIX UCTOYHHKOB, IIyTEM BBIYHCICHHUS COOTBETCTBYIOIIUX
uHTerpajgoB BuHepa o npuOmmkeHHON (hopMyrie, TOUYHOM
Juisl (DYHKIMOHAIBHBIX MHOTOYJICHOB 33JaHHOM CTETeHH.

JlaGoparopus sinepHbIX peakuuit um. I. H. dneposa.
Y49acTHHKH HayYHOTO CEMUHAPA 110 TEOPETHIESCKUM
HCCIIEI0BAaHMAM B 001aCTH 00pa30BaHUs TKENBIX SEP.
Ha cHumKe (cieBa HampaBo): TUPEKTOP JTabOpaTOPUH
npodeccop M. I. Tkuc, HayuHbIH PYKOBOIUTENb
naboparopun akagemuk 0. L. Oranecsia u npogeccop
M. Kunapnuna (Mranus)

Flerov Laboratory of Nuclear Reactions.
Participants of the scientific seminar on theoretical
research in heavy nuclei synthesis.

Left to right: Laboratory Director Professor M. Itkis,
Laboratory Scientific Leader Yu. Oganessian and
Professor D. Giardina (Italy)

iteration procedure that allows one to increase the calcula-
tion accuracy is proposed. Some characteristic features of
such an approach to the numerical solution of partial differ-
ential equations are discussed.

1. Zhidkov E. P, Lobanov Yu. Yu., Rushai V. D. JINR Com-
munication P11-2003-114. Dubna, 2003.

2. Rushai V. D. JINR Communication P11-2003-113. Dubna,
2003.

A computer program for processing the spectra mea-
sured with the help of the YuMO spectrometer (the 4th chan-

21.]'[5[ TMOBBIIIEHUS TOYHOCTH BBIYUCIICHUN MPEAJIOKEHA UTEC-
pammonHas mporenypa. O6CcyKaaoTcs HEKOTOphIe Xapak-
TEpHbIE OCOOCHHOCTHU TMOJX0/Ia K YHCICHHOMY PELICHHUIO
ypaBHeHI/Iﬁ B YaCTHBIX IMPOMU3BOAHBIX, OCHOBAaHHOI'O Ha
MPUOIMIKEHHOM BBIYHMCIICHUN (YHKIIMOHAIBHBIX HHTETpa-
JIOB.

1. JKuokos E. I1., Jlo6anos FO. FO., Pywaii B. J]. Coobuie-
e OVSU P11-2003-114. y6na, 2003.

2. Pywai B. J]. Coobmenne OUSN P11-2003-113. JIyOHa,
2003.

Corpynuukamu JIUT u JIHO BexyTcst paboThl 1O co-
3[AHUIO TIPOTPaMM 00pabOTKH CIIEKTPOB, M3MEPEHHBIX Ha
cnektpomerpe FOMO (4-it kanan peaktopa 11BP-2).

IIporpamma SAS [1] mo3BoasET CIOXKUTH JaHHBIE, OT-
HOCSIIHEeCs K OOJHOMY M TOMY >kKe 00pasiy, paccuuTarh
(YHKIMIO pa3pelieHus YCTaHOBKH JUIS JIaHHBIX YCIIOBHUI

nel of the IBR-2 reactor) is being designed by LIT and
FLNP specialists.

The SAS program [1] is aimed to process the spectra
measured at the YuMO spectrometer (the 4th channel of
FLNP’s IBR-2 reactor). The program allows one to com-
bine the data referring to the same sample, to calculate the
spectrometer resolution function for given experiment con-
ditions, to carry out data correction on dead times of neutron
detectors, and to subtract a background substrate from de-
tector data (in two possible modes: using a neutron beam
breaker or without it), to carry out the normalization of the
obtained spectrum on standard vanadium scatterer, to sub-
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9KCTIEPHUMEHTA, TPOBECTH KOPPEKIIUIO TAHHBIX HA MEPTBBIC
BpEeMEHa JICTEKTOPOB HEUTPOHOB U BHIYECTh U3 JAHHBIX Jie-
TeKTopa (OHOBYIO TOIUIOKKY (B JBYX BO3MOJKHBIX PEXKH-
Max paboTHl YCTAHOBKHU: C MCIIOJIB30BaHUEM IIPEpPhIBATEINS
Iy4YKa HEHTPOHOB MM 6€3 HEero), MPOBECTH HOPMUPOBAHHE
MOJYYEHHOTO CIIEKTpa Ha He3aBUCUMBIH (CTaHIAapTHBIN) Ba-
Ha/IMEBBIA paccenBaTellb, BEIYECTh JaHHBIC (HOHOBOTO(BIX)
obpasna(os). [Iporpamma ocHOBaHa Ha anropuTMax, paspa-
6orannbix FO. M. OcraneBnuem u B. 10. be33a00THOBBIM.

[porpamma FITTER [2] npennasnauena aist putupo-
BaHUsI SKCIIEPUMEHTAIIbHBIX JaHHBIX 33JaHHOI MHOromnapa-
MeTpudeckoi pyHKImeit. Metox GUTHPOBaHUS 3aKIF0YaeT-
csl B MUHUMHM3aIUK QYHKIMN ) 2. JIOTONHUTENBHO MOKHO

HCIOJIb30BaTh POOacTHBIN MeTo GputupoBanus. [Iporpam-
ma FITTER co3nana 15 aHanu3a JaHHBIX MaJIOyIJIOBOTO
paccesiHusl HEUTpOHOB. B Hell peanu3oBaHbl COOTBETCTBYIO-
ye TeopeTudeckue moaenu. [ 6osee mupoKkoit mpume-
HUMOCTH J100aBJICHBI TAK)KE HEKOTOPBIC OOILEIPHHSTHIC
MoJienu (rayccuaH U TOJHMHOMBI).

1. Conosves A. I u op. Coobmenne OUSAN P10-2003-86.
Jy6Ha, 2003.

2. Soloviev A. G. et al. JINR Communication E10-2003-36.
Dubna, 2003.

Beriren B cBeT HOBBIH «IH(BOPMAIMOHHBIN OFOJUICTCHD
JINT» (Ne 2[43]). bronieTeHb He SIBISIETCS EPUOTUICCKUM
u3ganueM u Bbinyckaercst JIUT mo mepe HEOOXOAUMOCTH
COOOIIIEHHsI CBEJICHUI O Pa3BUTHU IIEHTPAIBLHOTO HH(OP-
MaIMOHHO-BBIYHCIUTENbHOTO Komuiekca (LINBK) OMAN,
6a3oBoif moxanpHOI cetn OMSIUN U ee BHENMIHHMX KaHAJIOB
CBSI3U, O pe3ynbTaTax pa3paboTok B 00NACTH MPUMEHEHUS
MH(OPMALMOHHBIX TEXHOJIOTHH, METOJOB BBIUYUCIHTEIb-
HOW (PM3UKHU ¥ TPOrPAMMHOTO 00CCTICUCHNS.

Hannbrit Bemyck  «MHpopmanmonHoro OrosuieTeHst
JINT» opuentuposan Ha nons3oBarenei [[IUBK u B ocHoB-
HOM COZIEPKUT HH(OPMAIIHIO, CBI3AHHYIO ¢ MO (HKanysi-
MU 9TOro KomIuiekca, nposejaeHusiMu B JIUT OUAU B
2002 r. u nepBoM kBaprane 2003 r.

[prauns! 3THX MoAM(UKAIIHIL:

a) HeOOXOIMMOCTb BBIBOJIA U3 IKCIUTyaTal[H yCTapeB-
e Texauku tuna CONVEX-220;

0) moTpeOHOCTh B COBPEMCHHBIX IIHPOKO MPUMEHSC-
MBIX cpenctBax Tuma PC/Linux-KiacTepoB 00IIero u cre-
UATN3APOBAHHOTO HA3HAYCHUS.

B 2000 r. y»xe ObUI c/ieNaH MepBblii Mar K BHEIPEHHIO
nonoOHeIx cpeacts B JIMT OUSN, korna Obliia BBeICHA B
IKCIUTyaTanuio cnenuannsuposantas PC-gepma (kmactep)
IUIS 3a]ad IOJIb30BaTeNield W3 cocTaBa Koymabopanuid
OUSIN ¢ HEPH (cm. «MuHDOpMAIMOHHBIH OMOJLICTEHD

tract background sample data. The software is based on
the algorithms developed by Yu. M. Ostanevich and
V. Yu. Bezzabotnov.

The FITTER program [2] is aimed to fit a chosen theo-
retical multiparameter function through a set of data points.
The method of fitting is 2 minimization. Moreover, the ro-

bust fitting method can be applied in FITTER. FITTER was
designed to be used for a small-angle neutron scattering data
analysis. Respective theoretical models are implemented
here. Some commonly used models (Gaussian and polyno-
mials) are also implemented for wider applicability.

1. Soloviev A. G. et al. JINR Communication P10-2003-86.
Dubna, 2003.

2. Soloviev A. G. et al. JINR Communication E10-2003-36.
Dubna, 2003.

A new «LIT News Bulletin», No. 2[43], has been is-
sued. The bulletin is not a periodical publication, and LIT
produces it as new information becomes available on the de-
velopment of the JINR central computer complex (CCC),
the JINR local network and its external data links, results of

developments in the area of application of information tech-
nologies, methods of computational physics and software.

The fresh issue of the «LIT News Bulletiny is oriented
to the CCC users and mainly contains information related to
modifications of this complex conducted at LIT in 2002 and
in the first quarter of 2003.

These modifications were caused by

a) necessity of removing from service the out-of-date
machines of CONVEX-220 type;

b) need for modern widely applicable resources of
common-use and special-purpose PC/Linux-clusters.

In 2000, a first step to implementation of such
resources was made at LIT, when a specialized PC-farm
(cluster) was put into operation for the tasks of the users
from JINR-CERN collaborations (see the «LIT News
Bulletiny No. 1[42]. Dubna. 2001. P.31-35; the elec-
tronic version of bulletin No.1[42] is accessible at:
http:/lit.jinr.ru/Inf Bul 1/).

A complete present-day configuration of the JINR
CCC at LIT can be found at the JINR main server in section:
http://www jinr.ru/unixinfo/. It contains information on the
installations preserved in CCC (SPP-2000, DEC Alpha
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JINT» Ne 1[42] (dy6na, 2001. C.31-35), smekTpoH-
Has  BepcHs  KOTOPOTO  JIOCTyMHA IO  aJpecy:
http://lit.jinr.ru/Inf Bul 1/).

[Monnas ceropusmnsist koudurypanus LIIBK OUSIN B
JINT npusenena ua 6azoBom cepepe OUSU B pasmene:
http://www.jinr.ru/unixinfo/. OH cogep>XuT HHPOPMAIUIO U
[0 yCTaHOBKaMm, CoOXpaHeHHbIM B cocraBe [[MBK
(SPP-2000, DEC Alpha 2100-4/233, VAX-8800, HP- u
SUN-cepBepbl), 1 110 TOMY PaCIIMPEHUI0, KOTOPOMY MOCBSI-
IIEeH JaHHBI BBITYCK «MH(POPMANMOHHOIO OIOJIIETEHSD)
(uetpipexypoBHeBoMy 0azoBomy PC/Linux-kiactepy).

B Oromnerene obOpamaeTcst BHUMaHUE M Ha TE U3Me-
HEHHUS, KOTOPBIE CBS3aHBI C BBIBOJOM M3 JKCILTyaTallUH
CONVEX-220 (ouTOBEIif cepBep U Ap.).

C nostHOM AneKTpoHHOI Bepeueit « HdopManoHHoro
6romnerenst JINT» Ne 2[43] MoKHO 03HaKOMHUTBCA Ha caiiTe:
http://lit.jinr.ru/Inf Bul 2.

B. I1. lupukos

TpaauuMOHHBIA ABYXAHEBHBI CEMHUHApP IO KOMIIbIO-
TepHO# anredpe cocrosics B Jlyone 13—14 mast. D10 cenpb-
MO M3 CepUH COBMECTHBIX CEMHHAPOB, €KETOIHO MPOBO-
qumbix JIMT OUSIU na 6aze YHILI, dakynsrerom BMK
MI'Y u HUUSAD MI'Y.

Ilenp ceMuHapoB — OTpa3uTh COBPEMEHHOE COCTOS-
HUE KOMIBIOTEPHOU anreOpbl M 00ECIEUUTh CTUMYIUPYIO-
LIYIO Cpely AJIsl IUCKYCCUM O HOBBIX HAIIPABJICHUSX €€ pa3-
BUTHS. YUYacTHUKU ceMuHapa u3 Mocksel, CaHkr-Iletep-
Oypra, Camaper, TamOoBa wu JlyOHBI mpencTaBUIN
21 nmoxman. OCHOBHBIE TEMBI — aNTOPUTMBI M CHCTEMBI
KOMITBIOTEPHOH aaredpsl, MaKeThl PACIIHPEHUS S3BIKOB IS
CHUMBOJIBHBIX BBIUMCIICHUH, NMPHUIOKEHUS B MaTeMaTHKE U
¢usnke.

3acenanus ceMUHApa BBI3BIBAIOT yCTOWYMBBIN HHTEPEC
y ctyfaeHToB u acnupantoB MI'Y u YHI[ OUSIN, ¢ suTY3H-
a3MOM OCBAMBAIOIINX KOMIBIOTEPHYIO aJIre0py Kak COBpe-
MEHHBIN UCCIIEIOBATENILCKHIA anmapat. Mojtoble GU3UKH 1
MaTEMaTUKH YYacCTBYIOT B CEMUHApPE CHa4ajla Kak cirylare-
JIY, a BIIOCJIEJCTBUM NPEACTABIAIOT JTOKJIAaAbl 110 aKTyallb-
HOI Hay4yHOU TEMaTHKeE.

A. A. Boconobckas, B. A. Pocmosyes

OTtpeneHne paguAUMOHHBIX
M pagno6Monoruyeckux UccneqoBaHnm

B sileTHeM ceaHce HYKJIOTPOHA OBUIH MPOBEACHBI IIep-
BbIe MeToanyeckue 3xcrepumenTsl OPPU Ha myukax saep
Fe u Ar ¢ saeprusimu 1,25 u 1,0 ['sB/HyKII0H 110 TpaypoB-

2100-4/233, VAX-8800, HP and SUN-servers) and conse-
quently on the extension which the new issue of the «LIT
News Bulletiny is devoted to (four-level main PC/Linux-
cluster).

In the bulletin, attention is also focused on the changes
connected with removing from service the CONVEX-220
machine (mail server, etc.).

The full electronic version of the «LIT News Bul-
letin»  No. 2[43] is available on the LIT site at:
http://lit.jinr.ru/Inf Bul 2.

V. P. Shirikov

A traditional two-day Workshop on Computer Algebra
was held in Dubna on 13—14 May. It is the seventh in a series
of joint seminars annually conducted by JINR’s LIT on the
UC basis, MSU’s Faculty of Computational Mathematics
and Cybernetics and SRINP MSU. The purpose of the work-
shops is to consider the modern state of computer algebra
and to provide a stimulating environment for discussion on
new trends of its development. The workshop participants
from Moscow, St. Petersburg, Samara, Tambov and Dubna

delivered 21 reports. The main topics of the presentations
were algorithms and systems of computer algebra, language
extension packages for symbolic computations, applica-
tions in mathematics and physics.

Such meetings call steady interest among students and
postgraduate students of MSU and JINR UC. They learn
with enthusiasm Computer Algebra as a modern research
apparatus. Young physicists and mathematicians take part
in the seminar first as students, then they represent their re-
ports on the urgent scientific subjects.

A. A. Bogolubskaya, V. A. Rostovtsev

Division of Radiation
and Radiobiological Research

The first DRRR methodical experiments were carried
out during the summer run of the Nuclotron with Fe and Ar
ions at energies of 1.25 and 1.0 GeV/nucleon, accordingly.
The calibration of the beam dosimetry system was done for
the future radiobiological irradiation. The new modes of the
Nuclotron operation allow the extending of the range of a
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K€ CHCTEMBI IIy4YKOBOH JIO3UMETPUH JUIs Paaro0HoNIorHye-
ckux o0ny4yenuit. HoBbie pesxiMbl paboThl HYKJIOTPOHA T10-
3BOJIAT PACIIUPUTh JHANIa30H JIMHEHHBIX IIepeiad SHEpruu
PENATUBUCTCKUX SACP B PagnOOMOIOTMYECKUX IKCIEepH-
MmenTax ot 0,2 (mporonsr) 1o 200 k3B/mMkMm (sapa Fe). Ilo-
MHMO 3TOT0 OBITH BBITTOJTHEHBI 00TYYCHNS aKTHBAIIMOHHBIX
U TPEKOBBIX JIE€TEKTOPOB C LIEJIbI0 UCCIEN0BAHUSA UX OTKIIU-
Ka B ITy4KaX BHICOKOIHEPTETUYHBIX TSIKEIIBIX ATep.

OmeHka OMOIOTHYECKOTO JIEHCTBHS MAJBIX 103 NOHH-
3UPYIOIIETO N3ITyUCHHUS SABISETCSI HEOOXOMMBIM YCIIOBUEM
JUIS. IPOTHO3UPOBAHMS T'€HETHYECKOTO W KaHIIEPOTCHHOTO
pHcka oONydYeHHsI W YCTaHOBJICHUS HOPM paJNallMOHHOMN
6e3omacHocTy. MccnenoBanust 1eHCTBHUS MaJIBIX /103 U3ITYy-
YEeHUS! HA KJICTKH MIICKOTIUTAIONINX 1 Y€JI0OBEKA — OJTHO U3
OCHOBHBIX HallpaBlIeHUi B Hay4uHOU nporpamme OPPU.

WHayKIus XxpOMOCOMHBIX TTOBPEIKICHUAN MaJIBIMH JI0-
3aMH Y-U3JIyYECHHS 0Con PEHTI€HOBCKHX JIy4dei B TUM(po-
UTax nepudepuuecKoil KpoBH YelioBeKa n3yvaiach ¢ HC-
MOJIb30BAHUEM PAa3IMYHBIX [UTOIEHETHUYECKHX METO/IOB
[1]. M3omupoBaHHble JUMQOIHUTE 00IyYaadn B 103aX
0,01-1,0 I'p, cTumynupoBanu (GUTOreMArrIFOTUHUHOM H

AQHAJIN3MPOBAIM XPOMOCOMHBIE HapymIeHHs yepes 48 1 mo-
cie oOyueHust Metada3HbIM METOIOM, uepes 49 4 — aHa-
dazapiM  mMeTomOM, uepe3 58 WCTIONB3YS
MUKPOSIIEPHBII TeCT ¢ nuToXanasuHoMm b. Mukposinpa ana-
JU3UPOBaK Yepe3 48 u Ha nmpenaparax MeradazHoro MeTo-
na 0e3 uuroxanasuna b.

q N

HecMmoTpst Ha KOIMYECTBEHHBIC PA3IUYUS YaCTOTHI
XPOMOCOMHBIX HAapYIUICHUH, BBIABISEMOIN pa3HBIMH METO-
JlaMH, BCE OHM OTPAXKAIOT CIJI0KHBIN HEJIMHEUHBIN XapakTep
3aBucuMoctd 3ddekra ot mo3sl. [Ipu go3ax 0,01-0,05 I'p
KJICTKH MPOSBIAIOT MAKCHUMAJIBHYIO PaJuOIyBCTBHTEIb-
HoCTh. B nuanazone 0,05-0,5 I'p umeet MecTo 1030HE3aBHU-
cumblii yaactok. [Tpu 0,5-1 I'p 3aBucumocTb no3a—3ddexr
npuoOpeTaeT IMHEHHBIH XapakTep, IPU 3TOM KJIETKH Tpo-
SIBJISIIOT TOBBINICHHYIO PaJMOPE3UCTEHTHOCTh — HAKJIOH
KPUBOW YMEHBIIIACTCS 10 CPABHCHHIO C IIEPBOHAYAIHHBIM B
HECKOIbKO pa3 (5—10 mo pa3nuyHbiM Kputepusam). [lomy-
YCHHBIC JAHHBIC CBHUICTCIILCTBYIOT O HEIPABOMOYHOCTHU
OLICHKH PHCKA MAJIBIX /103 00TyUeHHsI ITyTeM JIMHEWHOM IKC-
TPanoysuu ¢ YPPEKTOB BHICOKMX JI03 M3-32 HETOOICHKU
3G GEKTUBHOCTH MaJbIX /103, & TAKXKE O HEBO3MOKHOCTHU
Ouomo3umeTpuu npu go3ax Hwke 0,5 Ip.

1. Ulmakosa H. JI. u op. Ipenpuntr OMAU P19-2003-20.
Jy6Ha, 2003.

linear energy transfer of relativistic nuclei in radiobiological
experiments from 0.2 (protons) to 200 keV/um (Fe nuclei).
Besides, exposures of activation detectors and solid track
detectors were carried out to study their responses to
high-energy heavy ions.

The estimation of biological action of low doses of ion-
izing radiation is necessary for genetic and carcinogenic risk
prognosis of irradiation. It is also important for determina-
tion of radiation protection standards. The investigations of
the low-dose radiation action on mammalian and human
cells are one of the main fields of the DRRR scientific pro-
gramme.

The chromosome damage induced by low doses of y-ir-
radiation ®°Co and X-rays in peripheral blood lymphocytes
has been studied using different cytogenetic assays [1]. Iso-
lated lymphocytes were exposed to doses of 0.01-1.0 Gy,
stimulated by PHA, and analyzed for chromosome aberra-
tions within 48 h after irradiation by the metaphase method,
within 49 h by the anaphase method, within 58 h by mi-
cronucleus assay with cytochalasin B. Micronuclei were

counted within 48 h on the slides prepared for the
metaphase analysis without cytochalasin B. Despite the
quantitative differences in the amount of chromosome dam-
age revealed by different methods, all of them have demon-
strated complex nonlinear dose dependence of the frequen-
cy of aberrant cells and aberrations. In the dose range
0.01-0.05 Gy the cells have shown the highest radiosensi-
tivity; at 0.05-0.5 Gy the dose-independent induction of
chromosome damage has been revealed. At doses of
0.5-1.0 Gy the dose—effect curves have become linear with
the decreased slope compared to the initial one (by a factor
of 5 to 10, for different criteria), reflecting higher radioresis-
tance of cells. These data confirm the idea that the direct lin-
ear extrapolation of high-dose effect to low-dose range —
the procedure routinely used to estimate genetic risk of
low-dose irradiation — is incorrect and leads to underesti-
mation of chromosome damage produced by low radiation
doses. Similarly, the biodosimetry at doses below 0.5 Gy is
not reliable.

1. Shmakova N. L. et al. JINR Preprint P19-2003-20. Dubna,
2003.



N -5 LA D O P AT O X M H T T T A

AT THE LABORATORIES OF JINR

Yue6HO-HayUHbIi LEeHTP

10 uroHss B YueOHO-HayYHOM IIEHTpPE COCTOSIach 3a-
IUTa MarucTepcKux auccepTanuil cryaeHtoB VI kypca
MOCKOBCKOTO (hM3HKO-TEXHUYECKOTO MHCTUTYTa ((paKyiib-
TeT 001IeH 1 MPUKITaHON (PU3UKH), 3aKOHYMBIIHX Kadenpy
(bU3UKKM B3aUMOJEHCTBHS YacTUI] BRICOKHMX dHepruid YHI|
OUsN: A.B. Anapees «Ilonspuzanuionnsie 3ddexTsr B
JIBOMHBIX SIIEPHBIX CHCTEMax» (HAyYHBIH PYyKOBOIMUTENb
kaHJ. puz.-mar. Hayk H. B. AHTOHeHKO); C. C. BaBpuHOBHY
«PexoHCTpyKIUS MEPBUYHOTO B3aUMOCHCTBUS B TAXKEIO-
MOHHBIX COOBITHSX Ha ycTaHoBKe CMS» (Hay4YHBIH pyKOBO-
nuTens kaui. ¢pus.-mat. Hayk O. JI. Kogonosa); A. B. I'yce-
koB «Omperenenue reoMeTpUUECKUX MO3UIUH KOOPAUHAT-
HBIX IPOBOJIOYHBIX JETEKTOpOB B 3kcnepumente HARP»

(Hay4HBIH pykoBOAMTENb KaH[. (u3.-Mar. Hayk [. A. llen-
koB); /1. JI. EmenbsnoB «O1eHKa cedyeHUs] MHKITFO3UBHOTO
pOXIeHHs 6aproHa AJ“C B okcriepumerTe DKCUAPM» (ua-

YuHBIIl pykoBoAMTENb KauAd. ¢u3.-mar. Hayk JI. T. Maauro-
skuH); K. B. Hukonae «MopaenupoBanue MpoieccoB po-
JKJIGHMSI, pacriafa W uiaeHTuukanuu 0o3oHa Xwurrca Ha
ycraHoBke ATLAS» (HaydHbBIi pYyKOBOIUTENb KaHI.
¢us.-mar. nHayk I. A. llenxos); C. B. Tarapunos «Pa3pa-
0oTKa 1 co3/aHne Ha 0a3e MUKPOKOMITBIOTEpA IPEIU3UOH-
HOW aBTOMAaTHU3MPOBAHHOM CHCTEMBI TECTHPOBAHMS Tra3o-
BBIX JIETEKTOPOB Ha IepMETHYHOCTh (AmmaparHas U Ipo-
rpaMMHas 4acT)» (HayuHbIl PYKOBOAMTEIb KaHI.
(u3.-mar. Hayk [, A. [llenkoB).

Bce cTymeHThl momy4ynian 3a cBOM pabOTHI OTIMYHBIC
OLIEHKU.

VYuebHo-nay4nsiil nentp OVSIU. CrynenTs! ¢ npenonaBatensMu kadenpbl GU3UKN B3aUMOICHCTBYSI YaCTHI
MOCJIe 3aLUTH MATHCTEPCKUX JUMIOMOB

JINR University Centre. Students in the company of the teachers from the chair
of particle interaction physics after having defended the Master diplomas

University Centre

On 10 June, a number of sixth-year students of the Fac-
ulty of General and Applied Physics of the Moscow Institute
of Physics and Technology, who completed their study pro-
grammes at the Department of High-Energy Particle Inter-
action Physics, the JINR University Centre (the UC), de-
fended their Master theses at the UC. The following theses

have been defended: A. V. Andreyev, «Polarisation Effects
in Double Nuclear Systems» (supervised by N. V. Anto-
nenko, Cand. Phys.—Math.); S.S. Vavrinovich, «Recon-
struction of Initial Interaction in the Heavy-lon Events at
the CMS Installation» (supervised by O.L. Kodolova,
Cand. Phys.—Math.); A.V. Guskov, «Evaluation of the
Geometric Positions of the Coordinate-Sensitive String
Detectors in the HARP Experiment» (supervised by
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C 19 no 30 urons B 1. [To3nans (Ilonpma) mpoxonuna
2-5 MexyHapoiHast cTyieHdeckas mkona « Sl aepHo-duzu-
YEeCKUE METOIbl U YCKOPUTENIN B OMOJIOTHH M MEIULIUHEY,
OCHOBHOH LIEJIBIO NTPOBEIEHUS KOTOPOU SIBISUIOCH O3HAKO-
MJICHHE CTYJICHTOB M aCIIUPAHTOB C MOCICAHUMHU JOCTHXKeE-
HHUSMH U COBPEMEHHBIMU IIPOOIeMaMy IPUKJIAHOH Meau-
IIUHCKOH (DU3UKH.

B paboTe mIkombr yaacTBOBANN CITYIIATENN M3 POCCHI-
CKHMX BY30B, B TOM YHCJE CTYACHTHI M acnupantsl MIY,

MU®U, u By30B [lonbmm, Pymsiann, Crnoaxuu, ®pan-
nuu, Yexuu, Beero 55 yenosek. TpaauLiMOHHO IPOBOAUMBIE
CTyAGHYECKHE ceccuu BKJIoYain 31 paboTy mo Temaruke

mkousisl. Cpeau ciymarenel ObIIM CTYICHTHI M aCITUPAHThI
YHIT OMAAN.

CTyneHTbl, aKTHBHO YYaCTBOBABIINE B PAOOTE IIKOJIBI,
MOTYYHIIH COOTBETCTBYIOIINE CEPTU(UKATHI.

Ha oduirambHOM OTKPBITHHN IIIKOJIB YYACTHUKOB MIPHU-
BercTBoBal A. H. flkoBeHko — koncyn P® B r. [lo3HaHs.

[o3nans (ITonpmra), 19-30 urons. YuacTHuku 2-if MexXIyHApOIHOHN CTYICHYESCKON IIKOJIBI

«SlnepHo-pu3nuecKue METOBl U YCKOPUTEIU B OMOIOTHH M METUIIHE)

W

; B i ‘: . i
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Poznan (Poland), 19-30 June. Participants of the Second International Student School on

Nuclear Physics Methods and Accelerators in Biology and Medicine

G. A. Shelkov, Cand. Phys.—Math.); D.D. Yemelyanov,
«Estimate of the A+C-Baryon Inclusive Production

Cross-Section in the EXCHARM Experimenty (supervised
by D. T. Madigozhin, Cand. Phys.—Math.); K. V. Nikolayev,
«Modelling the Higgs Boson Production, Decay, and Identi-
fication at the ATLAS Installation» (supervised by
G. A. Shelkov, Cand. Phys.—Math.); and S. V. Tatarinov,
«Design and Microcomputer-Based Creation of an Auto-
mated Precision System of the Air-Tightness Tests of Gas
Detectors: Hardware and Software» (supervised by
G. A. Shelkov, Cand. Phys.—Math.).

All the theses have received the highest grade.

On 19-30 June, in Poznan, Poland, took place the Sec-
ond International Student School on Nuclear Physics Meth-
ods and Accelerators in Biology and Medicine. The main
aim of the School was to acquaint students and postgradu-
ates with the latest achievements and modern problems of
applied medical physics.

The audience consisted of students and postgraduates
of Russian higher education institutions, including Moscow
State University and Moscow Engineering Physics Insti-
tute, and higher education institutions of the Czech Repub-
lic, France, Poland, Romania, and Slovakia — 55 people al-
together. The audience included students and postgraduates
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C BCTYNUTENBHOH JIEKIIMEH BBICTYIIII OJTHOMOYHBIN TIPe-
craButenb npaButenbceTBa [lomemmm B OMSIN akagemuk
A. XpBIHKEBUY.

[IpermomaBaresiMi ~ MIKONBI ~ OBUTA  CIICIIHAJIHCTEI
OUsIN, Poceun, [onbum, Yexun. C neKUUsSMU BBICTY AN
npodeccopa: B. E. Aneiinukos, C. I1. MBanoga, E. 1. Jly-
yuH, I B. Munun, H. A. Pycakosnu (OUSIM), M. Kpoma-
gek (Yexus), 5. Bpasmemu, A. [obGek, 3. [lyHaiickw,
P. Kokumunuescku, I1. Kykonosuu, FO. Mamuuku, P. Ha-
ckpenckd, 3. [lledmuucku, E. Huecunsk (ITonpma). O6 nc-
cienoBaHusX, Beayumxcs B @uznueckom uncrutyre PAH,
pacckazan  wieH-koppecniongeHT PAH  mpodeccop
A. H. JleGenes.

16-19 ampens YuebHo-Hayunsiid nentp OUAN u Me-
KIyHAPOJHBIA YHUBEPCUTET HPUPOJbI, 00IIECTBA U Yes0-
Beka «JlyOHa» MpoBesi COBMECTHYIO HayuHYIO KOH(epeH-

MO CTYJICHTOB U acriupaHToB. B padote cexipn «Dusmkay
AaKTHBHOE yuyacTue NnpuHsM cryneHtsl Y HII, nomyunsmme
[IOYETHBIE I'PAMOTHI U LieHHbIE noAapku. Ilo pesynsratam
KOH(EPEHIMH IIJIaHUPYEeTCsl M3JaHUE JIOKJIAJI0B YYaCTHHU-
KOB.

Jlexuuu mpodeccopa I. Crparana (byxapecrckuii yHu-
BepcureT) «30paHHbIe BOIPOCH! NCTOPHH (PUBHKU», TIPO-
YUTAaHHBIC B YYEeOHO-HAYYHOM IIEHTPE B PAMKAX JICKITHOH-
Horo nukia «CoBpeMEeHHBIC TPOOIIEMBI €CTECTBOSHAHUS,
OITyOMMKOBaHBI M3aTeNbCKuM oTaeroMm ONAN. Onn n3na-
HBI KaK yuebHoe nocobue YHI[ OUSIN.

of the JINR UC. At the student sessions, which are a tradi-
tional part of the UC schools, 31 reports were presented.

The active participants of the School have received spe-
cial certificates.

At the School official opening, the participants were
welcomed by the Russian Federation Consul General in
Poznan Mr A. N. Yakovenko. The introductory lecture was
given by the Plenipotentiary of Poland to JINR
Academician A. Chrynkiewicz.

The School’s lecturer staff included specialists from
JINR, the Czech Republic, Poland, and Russia. The lectures
were given by Professors V. Ye. Aleinikov, S. P. Ivanova,
Ye. I. Luchin, G. V. Mitsyn, N. A. Russakovich (JINR);
M. Kropacek (the Czech Republic); J. Brazijewicz,
A. Dobek, Z. Dunajski, R. Krzyminiewski, P. Kukolowicz,
J. Malicki, R. Naskreski, Z. Szeflinski, and J. Szcziesniak
(Poland). Professor A. N. Lebedev, Corresponding Member
of'the Russian Academy of Sciences (RAS), spoke about re-
search carried out at the RAS Physics Institute.

Within the cycle of its summer student schools, the UC
is preparing the Second International Student School on
Neutrino Physics in Memory of Bruno Pontecorvo (718
September, Alushta, Ukraine).

On 16-19 April, the UC and Dubna International Uni-
versity for Nature, Society, and Man held a joint scientific
conference for students and postgraduates. The UC students
actively participated in the physics section and were award-
ed special certificates and prizes. The publication of the
conference proceedings is planned.

The JINR Publishing Department has issued lectures
by Professor G. Stratan (Bucharest University) «Selected
Issues of the History of Physics». The lectures were given at
the UC within the framework of the lecture cycle «Modern
Problems of Natural Sciences». The publication has been
performed as a UC textbook.
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E. JI. /loneu

DeHOMEH 3JIEKTPOHHOMN CTPYHBbI:
oOHapy:xeHue, UCCJIeI0OBaHNe, IPUMEHEeHH e

B Teuenme HeCKoMbKUX MocaenHuX JeT B JlabopaTtopuu
BBICOKHX SHEPTUH BEIyTCS HKCIIEPUMEHTAIBHBIC H TEOpe-
TUYECKHE MCCICOBAHUS T. H. OTPAKATEIBHOTO PEXKIMA pa-
OOTBI KPHOTEHHBIX EKTPOHHO-TYYEBBIX HOHU3ATOPOB. B
0OBIYHOM IYYKOBOM PEKUME TAKHE HOHU3ATOPHI UCTIONB3Y-
FOTCSl JUIS TIOJTyYeHHsI BBICOKO3apSIHBIX HOHOB (B Tpere-
JIe — TOJBIX S/IP TSDKENBIX 3JIEMEHTOB). B 31X monmsaro-
pax IJIOTHBIC AIEKTPOHHBIC MYYKH JOCTATOYHO OOJBIION
JUAHBL (~ 1 M) ¢ AuameTpoM OKojio | MM ymep>KHBarOTCS
CHJIBHBIM TPOJOIBHBIM MAarHUTHBIM TI0JIEM CBEPXIIPOBOS-
1Iero cojieHouaa. B cBoro ouepeib, MPOCTPAHCTBEHHBIH 3a-
PSA MEKTPOHHOTO IyYKa YJACpPKHBAET BBEICHHBIC B HETO
HU3KO3apsAHBIE MOHBI B TEUCHHE, B NPHUHIHUIE, JTIO00TO
BpPEMEHHU, HEOOXOMMOTO MM JIJIsl JOCTHIKESHUsI JIF000M 3a-
JTAHHO 3apsAAHOCTH 32 CUET MOHU3AIUH YAAPOM ITy9IKOBBIX
aNeKTPOHOB. [lociie yero mosy4deHHble HOHbI MOTYT OBIThH

BBIBE/ICHBI 13 HOHU3ATOPa M TPUMEHEHBI B YCKOPUTEIISIX Ya-
CTHI] MJIM B @aTOMHO-(DPM3MUECKHUX HCCIICIOBAHMSAX.

OTpaskaTesIbHBIN PEXKUM PEaTU3yeTCsl 32 CUET IPHMe-
HEHUS B KPHOTCHHOM HMOHM3ATOPE SIIEKTPOHHOM MyIIKH H
OTpaXKaTelsl 3MIEKTPOHOB, CHENHAIbHO CKOHCTPYHPOBAH-
HBIX TaKUM 00Pa3oM, 4TO 3JIEKTPOHBI TTOCIE TTPOXOKIACHUS
yepe3 HOHU3ATOP HE BHICAKMBAIOTCS HA KOJUIEKTOP, & 0Tpa-
JKaroTCst 0OpaTHO B HANPABICHUU SMUTTEPA, IPH MPHOITH-
JKEHUH K KOTOPOMY BHOBB OTPayKarOTCS 3a CUET MEPEKAuKU
YaCTH MPOJOTHHOM CKOPOCTH B MonepeyHyto. Takum obpa-
30M, B IIPOCTPAHCTBE Apeiida HOHN3aTOpa MPOUCXOINUT Ha-
KOIUIEHHE JIEKTPOHOB. HaKomeHHbIE 3MEKTPOHBI, MO100-
HO 3JIEKTPOHAM ITy4Ka, TAKXKe MOTYT OBITh HMCIIOJIb30BaHEI
JUISL TIOJTyIEHUS BEICOKO3aPSITHBIX HOHOB.

HHTepec K MCCIen0BaHUSIM OTPaXKaTEIbHOTO PEXUMA
BBI3BAH B MEPBYIO OYEPeAb TEM, YTO €ro NPHMEHEHHUE

E. D. Donets

The Electron String Phenomenon:
Discovery, Research, Application

The so-called reflex mode of the Electron Beam Ion
Source (EBIS) operation has been under intense study both
experimentally and theoretically during the last decade at
the Laboratory of High Energies. Typically, these ion
sources (EBIS) are used in a «direct beam» mode of opera-
tion in order to produce highly charged ions (bare nuclei of
heavy elements in a limiting case). The dense electron
beams of about 1 m long and of about 1-mm cross section di-
ameter are confined in EBISes by the strong longitudinal
magnetic field of superconducting solenoids. On the other
hand, the electron beam space charge confines the injected
low-charge state ions during an arbitrary confinement time
necessary to produce definite highly charged ions by the
beam electron impact. After that the obtained highly
charged ions can be extracted from the source and applied

for further acceleration in synchrotrons or in atomic physics
research.

The reflex mode of EBIS operation is realized by using
the specially designed electron gun and electron reflector
that allows multiple use of beam electrons. The electrons do
not reach the electron collector after the passage through the
drift space of the source; instead, they are reflected back-
wards to the emitter side and then are reflected again in the
vicinity of the emitter and so on. The emitter and reflector
are placed in a fringe magnetic field (in a region of about
1/20 of a maximal magnetic field), hence each electron re-
flection is accompanied by some transformation of the lon-
gitudinal electron velocity to the azimuthal. As a result, the
electrons accumulate in a drift tube space of the source. Like
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MO3BOJIUT B COTHHU Pa3 YMEHBIIUTh MOIIHOCTH DJIEKTPOH-
HBIX MYYKOB, HEOOXOJMMBIX JIsI «IIPOU3BOJCTBA» HOHOB,
KOTOpbIE B OOBIYHOM, ITyYKOBOM PEXKUME MOTYT JIOCTUTaTh
MHOTHX COTCH KHJIOBATT, YTO JAJICKO HE BCETIa MOXKET OBITh
pearn30BaHO Ha TMPAKTHKE.

HccnenoBanne HaKOTUICHHS SJIEKTPOHOB B MPOCTPAH-
cTBe apeiida ObIO BIepBEIe MpoBeneHO B Jlabopatopun
BBICOKHX 2HEpruil B 1994 1. Ha 371€KTPOHHO-ITyIEBOM HOHH-
3arope «KproH-2» 1 BCKOpE MPUBEIIO IKCIIEPUMEHTATOPOB
K 00Hapy>XKCHHIO HEM3BECTHOTO paHee (heHOMeHa, Ha3BaH-
HOTO AIIEKTPOHHOI CTpyHOI [ 1, 2]. DnekTpoHHas cTpyHa —
9TO YCTOIUYMBOE B ONPEAEICHHBIX YCIOBHSIX CTA[IOHAPHOE
COCTOSIHHE OJTHOKOMIIOHEHTHOM DIIEKTPOHHOI MJIa3MBl, 110-
JIOTPEBAEMOI ANIEKTPOHAMH, WHKEKTHPYEMBIMH BJIOJb €€
ocH. MHXeKTHpyeMBble JIEKTPOHBI 32 CUET KOJUIEKTHBHBIX

B3aMMOJICHCTBUI MPeoOpa3yioTcsl B 3IEKTPOHBI TUIa3MbI U
M0CJIE€ COBEPUICHUS COTEH aKCUAJIbHBIX OCUUIUISIUHI, Ipeii-
(hys monepex MarHUTHOTO TIOJISA, BBICA)KUBAIOTCS Ha CITCITH-
AIBHBIX aHOAX-KOJJICKTOPaxX.

JL1s BOSHUKHOBEHUS AIIEKTPOHHOM CTPYHBI HEOOXOIH-
MO HAaKONHUTH B TMPOCTPAHCTBE jApela HEKOe MOPOTroBOE
KOJIMYECTBO IEKTPOHOB, 3aBUCSINEE OT PA3IHMUYHBIX Mapa-
METPOB, TaKUX KaK SHEPrHsl 3JICKTPOHOB, BEIMUYMHA Mar-
HHUTHOTO TI0JIS1, BETMYMHA MAarHUTHOW KOMITPECCHH MH)KEK-
THPYEMOTO ITy4YKa IEKTPOoHOB U 1p. [3—-6]. Hapuc. 1, a, 6, 6
MIPE/ICTABIICHBI OCIMIUIOTPAMMBI, HIITIOCTPUPYIOIIIE HAKO-
IUICHHE HJIEKTPOHOB MPH Pa3HbIX 3HAYEHHIX TOKA HHKEKTHU-
PYEMOTO 3NIEKTPOHHOTO ITydKa (TOK YBEJINYMBAETCS OT d K
6). DIEKTPOHHAS MHKEKIIMS BKIIIOYAETCs B HadaJIe Mporec-
ca, TIPEJCTABICHHOTO Ha OcCHuuIorpamMMax. M3mepenus

Puc. 1. OcuunorpaMmsl mporecca HaKOIUICHHS 3JIEKTPOHOB B MPOCTpaHCTBe Apeiida nonnzaropa «KpuoH-2» MpH pasHBIX 3HAUCHUAX

TOKa HHXKEKIUU: a — 7 MKA, 6 — 50 MkA, 6 — 300 MkA
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Fig. 1. Oscillograms of electron accumulation processes in the drift space of the «Krion-2» ion source at different injection currents:

a—17 uA, b— 50 uA, c — 300 A

the beam electrons, the stored multiple reflected electrons
can be used for highly charged ion production.

The interest to the reflex mode of EBIS operation was
motivated first by the attractive possibility to decrease hun-
dred times the power of the electron beam, preserving si-
multaneously the same ion yield. Indeed, the power of the
electron beam in a direct mode can reach many hundreds of
kilowatts, which provides a lot of serious technical obstacles
for successful realization.

First experimental studies of the reflex mode of EBIS
operation were initiated at the Laboratory of High Energies
in 1994 with the use of the EBIS «Krion-2», and later on a
new phenomenon, called electron string, has been observed
[1, 2]. The electron string is a stationary state of one-compo-
nent pure electron plasma, which is stable within definite
limits and is heated by the electrons injected along the axis.

The injected electrons are transformed to the plasma elec-
trons due to some collective interactions and multiple re-
flections. After hundreds of axial oscillations along the
source drift tube and the corresponding radial drift across
the magnetic field the injected electrons get out at the elec-
tron collectors, which are placed symmetrically at a definite
radial distance from the axis.

The electron string can arise if the number of electrons
stored in the source drift tube space exceeds some threshold
value. This threshold value depends on various parameters,
such as electron injection energy, the applied magnetic field
strength, the magnetic compression of the injected electron
beam, etc. [3—6]. The oscillograms which illustrate the elec-
tron accumulation at three various values of the electron in-
jection current are presented in Fig. 1, a—c (injection current
increases from a to ¢). Electron injection is switched on at
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BBITIOJIHEHBI TaK, YTO [UIOIIA/[b ITMKOB, PACIIOJIOKEHHAS [TO]]
YPOBHEM HYJICBOH JIMHUH, POMTOPIIOHATEHA YHACITY HAKO-
IUICHHBIX 3JIEKTPOHOB. [Ipyn OTHOCHTENBHO HEOOJIBLIOM
ToKe nHxkekiuu (puc. 1, a), 0obpraao 310 20-30 MKA, ocne
HAKOTUICHHUS HEKOTOPOTO KOJTMYESCTBA AIEKTPOHOB (UK / Ha
OCHWIIIOTPaMMe) YCTaHABIIUBACTCS CTAOMIIBHOE COCTOSIHUE
pPaBHOBECHS MEXKAYy YHCIOM HHXXEKTHPYEMBIX W TEpsIo-
IIUXCS DICKTPOHOB. [Ipw yBeNMUEHWH TOKAa HHXCKIIHU
(puc. 1, 6), 06b1uHO 310 50—100 MKA, 1TOCIIE IIEPBOTO MUKA
HAKOIUICHUSI BO3HHMKACT CTAIlMOHAPHOE COCTOSHHE He-
ycToH4nBOCTH (OCHMIUIAIMN 2 Ha OCHHUJUIOTpaMMe, TIpej-
CTPYHHOE COCTOSIHUE), ITPU KOTOPOM TEPUOAMYECKH HAKO-
TUICHUE JIOTTOTHUTEIBHOTO KOIMYECTBA JTEKTPOHOB CMEHS-
ercs BBIOpOCOM paBHOTO emy KOJIMYECTBaA.
OKCIEepPUMEHTAIBHO YCTaHOBJICHO, YTO BBIOPOC AJIEKTPO-
HOB WJET B aKCHalbHOM HampaBieHuu. I, HaxoHen
(puc. 1, 6), Ipu TOKE HHKCKIIHH, TOCTATOYHOM ISl (HOPMH-
POBaHUS 3JIEKTPOHHOU CTPyHBI (00bryHO 200-500 MKA),
MOCTIE TIEPBOTO MUKA HAKOIUICHUS / W MPEACTPYHHOTO CO-
CTOSIHUSI HEyCTOWYMBOCTH 2 HACTyHaeT IOAaBJICHHE He-
YCTOWYMBOCTH, KOTOPOE CONPOBOXK/IAETCSI MOIIHBIM BTO-
PBIM ITHKOM HAKOTUICHHS SIEKTPOHOB 3 U IEPEXOIOM CHCTE-
MBI B YyCTOHYMBOE COCTOSIHHE — COCTOSIHUE DJICKTPOHHOM
CTPYHBI.

JIByMsI IPUHITUIIMATIBHO Pa3HBIMH METOAAMU — T. H.
METOJIOM YIIPaBJsIEMOrO pacriajia 3JIeKTPOHHOW CTPYHBI U
CIIEKTPOMETPHUEH PEHTTEHOBCKOIO H3JIyYeHHs] BBICOKO3a-
PSIHBIX HOHOB MIPU PaJHAlHOHHOM 3aXBaTe UMK CTPYHHBIX
AJIEKTPOHOB, OBUIM M3MEPEHBI CHEKTPhI YHEPreTUUYECKOTO
pacrpeieneHus NEeKTPOHOB B CTPyHax. 3HAHUE ITUX pac-
npe/ielieHnid UMeeT NPHHIMITUATBHOE 3HAUYCHHEe Kak JIIst
(heHOMEHOJIOTHUECKOTO OIMUCAHUSI CTPYHHOI'O COCTOSIHHS,
TaKk W JUI [PAKTHYECKOrO HPUMEHEHHUS! DIIEKTPOHHBIX
CTpYH. DHEPreTHUECKUE pacIipe/ieieHHIsI UMEIOT MAKCUMYM
MHTCHCUBHOCTH B cpeHeM Ha 20 % MeHbIIIe SHepruu UH-
KEKIUH U OKa3bIBAIOTCS IOCTATOYHO LIMPOKUMH (TIpUMep-
HO 20 % Ha TMOIYBBICOTE), B PE3YJIBTATE YETO MPOUCXOIUT
[10/IaBJICHHE HEYCTOMYMBOCTHU, Pa3BUBAIONICICS B CUCTEME
MOHOXPOMAaTHYECKHUX JIEKTPOHOB.

BpI10 Takke SKCIEepUMEHTAIBHO MOoKa3aHo [7], 4To
MaKCHMaJIbHOE KOINIECTBO IEKTPOHOB, HAKAITHIBACMBIX B
CTPYHAaX, BO3PACTACT MPH YBEITUYCHUHN HHIAYKIUHU YACPKH-
BAIOIIETO MPOIOJIFHOTO MAarHUTHOTO TMOJS MPUMEPHO Kak
TPEThs CTENCHb HHIKIMH, YTO HAXOJHUT CBOE OOBSICHEHHE.
Takoil cHUJIBHOM 3aBHUCHUMOCTBIO, MO-BUAMMOMY, MOXHO
00BSACHUTH U TOT (DAKT, 9TO PEHOMEH AIEKTPOHHOHN CTPYHBI
He ObLT OOHapyKeH paHee, B 60-x rogax, Korma mpoodaema
HAKOIUICHHS AJIEKTPOHOB IIUPOKO HCCIEAOBANIACH BO MHO-

the beginning of each process presented on the oscillo-
grams. The measurement has been done in such a way that
the total area of the signals, situated below zero level, is pro-
portional to the total number of the stored electrons. Under a
relatively low electron injection current (Fig. 1, a) (usually
it is about 20-30 nA) some stable equilibrium between the
injected and lost electrons is fixed at some number of the
stored electrons (pulse / at the oscillogram). If the injection
electron current is gradually increased (Fig. 1, b), usually up
to 50-100 uA, the stationary unstable state arises after the
first pulse of electron accumulation (region 2 on Fig. 1, b).
This unstable state was called pre-string state and it looks
like oscillations on the oscillogram. Physically, this oscilla-
tion behaviour means that each period of electron accumula-
tion in a whole drift space is replaced by the following peri-
od of the electron ejection. It was found experimentally that
electrons eject lengthwise along the magnetic axis and the
total number of the accumulated electrons is equal to the
number of the ejected electrons during each oscillation in
the pre-string state. And finally, if the electron injection cur-
rent exceeds some threshold value (Fig. 1, ¢), the electron
string is formed (region 3 in Fig. 1, ¢). It should be stressed
that the electron string state arises after the system passes

successively first relatively weak electron accumulation (/)
and the unstable pre-string state (2). And then the pre-string
state instability is self-suppressed, and the stable electron
string state is formed with the accompanied powerful sec-
ond electron accumulation pulse (3).

The electron energy distribution in the electron strings
has been measured experimentally with the use of two vari-
ous methods: the control electron string decay method, and
the spectrometry of the characteristic X-rays produced by
the highly charged ions in the radiative recombination of the
ions with the string electrons. The knowledge of the elec-
tron energy distributions is of importance for a phenomeno-
logical description of the electron string state and for appli-
cations. The string electron energy distributions have a
maximum in average at the level of 20 % below the electron
injection energy and, moreover, these distributions are wide
enough (about 20 % at the half-height level). This structure
of the electron energy distribution is mainly responsible for
the suppression of the instabilities which often develop in a
system of the monoenergetic electrons.

It was found experimentally [7] that the maximum to-
tal number of the electrons accumulated in the electron
strings grows as the third power of the applied confining
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I'HX J1a00paTopusiX MUpa B IPUMEHEHHH K TEPMOSIZICPHOMY
CUHTE3Y, HO IPU 3TOM B OCHOBHOM IIPUMEHSIJIUCh OTHOCHU-
TEJIbHO HU3KUE MArHUTHBIE T1OJISL.

Crnenmyromasi CTyIIeHb — 3TO UCCIICIOBAHUE yACpIKa-
HUS HOHOB B IPOCTPAHCTBCHHOM 3apsiic 3ICKTPOHHOU
CTPYHBI H TOJYYCHHE BBICOKO3apsIHBIX MOHOB. Cremyer
YIOOMSHYTh, YTO C IICTBI0 HMCKIIOUCHUS BIVSIHUS HOHOB
OTIHCaHHbIC BBIIIE MTPOICCCH HAKOIUICHUS IICKTPOHOB BBI-
TIOJTHSUTUCH B YCIIOBUSIX CBEPXBBICOKOTO (~ 10~ 12 TOpp) Ba-
KyyMma. B npuHIume, BBoa HU3K03apsTHBIX HOHOB Pab0vero
BCIIIECTBA B 3JICKTPOHHYIO CTPYHY 3KBUBAJIICHTCH UCCIICIO-
BaHUIO (PM3UKH CTPYHBI B  YCIOBHUAX  BBICOKOTO
(~ 1078 TOpp) BakyymMa U MOT' Obl CYIIECTBEHHO CY3HTh
paMKH ee CTaOMJIBHOCTH H3-32 HaJW4Yds B CHCTEME Kak
JIEKTPOHOB MOHM3AINH, TAK U HOHHOW KOMITOHEHTHI. Of1-
HAaKO IKCIIEPUMEHTAJIbHbIE PEe3yJIbTaThl OKa3alucCh Oaro-
MPHUSATHBIMU JIJIS1 AaJIbHEHIIIETO MCTIOIB30BAHUS dIIEKTPOH-
HBIX CTPYH. PaMKH MX yCTOHYHMBOCTH HE TONBKO HE CyXa-
I0TCS, HO U TPU HAIUYAH HOHHOTO TMPOCTPAHCTBEHHOTO
3apsaa MOTEPH ANEKTPOHOB YMEHBIIAIOTCS, YTO MPUBOAUT K
MIEPEXOY B COCTOSHUE JICKTPOHHON CTPYHBI IIPU MEHBIITIX
TOKaX HHXKEKIIUH. DIICKTPOHBI HOHM3AI[UH 3aMETHBIM 00pa-
30M HE TPOSBIIIIOTCS, YTO MOXKET ObITh 0OBSICHEHO MX Ha-

magnetic field, which also has a physical explanation. One
can also suggest that this strong dependence on the applied
magnetic field was one of the reasons why the electron
string phenomenon has not been discovered earlier, say in
the 1960s. In fact, the problem of the electron accumulation,
inspired by the controlled nuclear fusion problem, was un-
der the intense investigation in many laboratories around the
world at that time. However, the applied magnetic fields
were relatively low in all these studies in order to recognize
the electron string formation. Note that the magnetic field of
the superconducting solenoid in the «Krion-2» source is
about 3 T.

The next step is the studies of the ion confinement in a
space charge of the electron string and production of highly
charged ions. It should be mentioned that the processes of
electron accumulation and string formation described above
have been performed under the superhigh (~ 10™'2 Torr)
vacuum conditions in order to exclude the influence of the
residual gas ions. In principle, the injection of the working
gas ions into the electron string is equivalent to the studies of
the electron string physics under the conditions of a high
vacuum (~ 1078 torr) which could narrow the limits of the

I'PEBOM M BCTPAWBAHUEM B CIIEKTp JJIEKTPOHOB CTPYHBI. B
LIEJIOM TPOIIeCC BBOJIA HOHOB B CTPYHBI, UX YJCPIKaHHS U
9BOJIIOIMH 3aPsIIOBBIX COCTOSIHUIL, & TaK)Ke BbIBOIA HOHOB
U3 CTPYH B MPOJIOJILHOM HAaIlpaBJICHUHU MOJHOCTBIO aHaJIo-
TMYEH TOMY, YTO HPOUCXOIUT B DJIEKTPOHHBIX MydyKax. A
MMEHHO: CIIEKTPbI 3apsIHOCTEH NOHOB JIOCTATOYHO Y3KUE U
MOT'YT COCTOSITh MIPAKTUUECKHU M3 OJHOM JINHUH, €CJIH Tpa-
BWJILHO BbIOpaHa YHEPIHs AIICKTPOHOB MPH ITOJIX0/IE K COOT-
BETCTBYIOIIEH aTOMHOM 000J10uKe (CM. pHC. 2, TIIe TpecTa-
BJICH CIIEKTpP MOHOB JKeJie3a, MOJyYeHHbIH Ha MOHU3ATOpe
«Kpron-2» B pexuMe dIEKTPOHHON CTPYHBI). DMUTTAHCHI

Puc. 2. Crekrp 3apsmHOCTe HOHOB JKejie3a W3 HOHHU3AaTopa
«Kpuon-2» nocie yaepkanusi HOHOB B JIEKTPOHHOM CTPYHE B Te-
yerue 1100 Mc, mosydeHHbIN 110 METO/LY BpEMEHH IposieTa
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Fig. 2. Charge state distribution of'iron ions after 1100-ms confine-
ment in an electron string of the «Krion-2» source, obtained with
the time-of-flight method

electron string stability, caused by the presence of both elec-
trons and ions in the system. However, the experimental re-
sults turned out to be much more favourable for further use
of electron strings for the ion production. It was experimen-
tally found that the limits of the electron strings stability are
not restricted by the ions. Moreover, the ion space charge
provides the decrease of the electron losses, which leads to
the electron string formation at lower electron injection cur-
rents. The additional electrons which appear due to the ion-
ization do not have detectable influence on the string
physics. It is explained by their fast heating and incorporat-
ing to the energy distribution of the electron string. In gener-
al, the processes of ion injection into the electron strings,
their containment and evolution up to the highest charge
states, and further ion lengthwize extraction from the elec-
tron strings are in a complete analogy with those character-
istic for the case of electron beams. Namely, the ion charge
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HMOHHBIX ITYYKOB MaJIbl, TAK KaK HOHBI ITPH BBIBOJIE TPHOOpPE-
TaIOT 3HAYUTENIbHBIE aKCHAJIbHBIE CKOPOCTH, €111€ HaXOAsICh
B (hokycupyroIIeM 1moJjie MpoCTPAHCTBEHHOTO 3apsiia JIeK-
TPOHHOU CTPYHBI. C MTOMOIIIBIO 3TOTO K¢ (HOKYCHUPYIOIIETO
MOJISL OCYIIECTBISICTCS OBICTPBIN (32 HECKOJIBKO MHKPOCE-
KyH/) BBIBOJT HOHOB U3 JJIEKTPOHHO-CTPYHHOTO HMOHHOTO
HWCTOYHMKA, YTO JIeaeT TaKOM MCTOYHUK MPUOPUTETHBIM
JUTSE IPUMEHEHHSI Ha CHHXPOTPOHAX C OJHOOOOPOTHON HH-
JKEKIIMeH, KaKOBbIM, B YAaCTHOCTH, SIBIISIETCS HYKJIOTPOH
OUSIN. MmeroTcsi, KOHEYHO, U CYIIECTBEHHBIE OTINYHS.
Tam, Tae 15 «IPOU3BOJCTBA» ONPEIAEICHHOTO KOJIMYECTBa
MOHOB B ITyYKOBOM PEXKUME TPEOYIOTCS IMMyYKH DJIEKTPOHOB
B COTHU MHJIJIMAMIIEP, B PEKHUME SJIEKTPOHHOM CTPYHBI Tpe-
OyIoTCsl eMHMIIBI MUWJLTHAMIIEp. briarogaps 3ToMy OTIH-
YUIO MPUMEHEHUE AJIEKTPOHHBIX CTPYH TNPU KIIPOU3BOJI-
CTBE» MOHOB JIJI1 YCKOPUTEJIEH UMEET Cepbe3HbIe MPEUMy-
LIECTBA, TaK KAaK JEJACT JIEKTPOHHO-CTPYHHBIH HMOHHBIN
HCTOYHHK CYIIECCTBCHHO 00JICE HAICKHBIM.

Kpuorennsiii noamnsarop «KpuoH-2» B CTpyHHOM pe-
skume aBaxkb! (B uroHe 2002 1. [8] u utone 2003 r.) mpume-
HSUICA B ceaHcaX pabOoThI yCKOPUTENS HYKJIOTPOH U TTOKA3bI-
BaJI BBICOKYIO A()(EKTUBHOCTh MOHU3AINH U HAJISKHOCTD U
CTaOMIILHOCTH B paboTe B aBTOMATHYECKOM PEKUME, 00ec-
MeYuBasi [UIsI WH)KEKIUU B JIMHEHHBIH yCKOPUTETIh BEChbMa

BBICOKYIO UMITYJIbCHYIO HHTCHCUBHOCTD ITYYKOB BBICOKO3a-
PSAHBIX MOHOB, HAIIpUMED, Ar'® — 200 mkA, Fe? —
150 MKA mpu JJIMTENBHOCTH UMITYJIBCOB OKOJIO 8 MKc. B
o1ux ceancax nousl Ar % i Fe >t Gpum Bnepssie yckope-
HBI Ha HYKJIOTPOHE JI0 PEIATHBUCTCKUX YHEPTUI U HCTIONb-
30BaHBI TSI HAYYHBIX HCCIICIOBAHHH.

B HacTos1ee BpeMsi, Hapsay ¢ IpruMeHeHHeM (heHoMe-
Ha YIEKTPOHHOM CTPYHBI B yCKOPUTEIbHON TEXHUKE, BEJIET-
Csl TIOATOTOBKA JKCIIEPHMEHTa MO TeHepaluy TpyodaTon
IEKTPOHHOHU CTpyHBI [9]. B cityyae ycnexa 5To He TOJIBKO
MO3BOJIUT YBEIWYUTH B COTHH DPa3 TOKH IMPOU3BOIUMBIX
ITyYKOB BBICOKO3APSITHBIX MOHOB, a TAaKXKE IOJSPHU30BaH-
HBIX YaCTHI[, HO U OTKPOET MEPCIEeKTUBBI UCCIEAOBAHUS B
Pa3IUYHBIX 00JACTAX, B 9aCTHOCTH, MCCICIOBAHUS SAOCP-
HBIX PEaKIMH CIUSHUSA B TIYOOKO MOI0aphepHO 0bIacTu
SHEPTUH B CaMOM JIEKTPOHHO-CTPpYHHOM HoHu3atope [10].
OTH UCCIIeIOBaHUSA, BBITIONHEHHBIE B YCIIOBHSX OTCYTCTBHUS
OpOHTAIBHBIX ATEKTPOHOB Y CTATKUBAFOIIUXCS SICP, IPS-
CTaBJISIIOT OOJBIION MHTEpEC IS MPOBEPKH CTAHIAPTHOM
Mozenu CONHIA U CBI3aHHOH ¢ HEeH POoOIeMbI COTHETHBIX
HeiitpuHo. Kpome Toro, pa3pabOoTaHHBI METOJ HAKOILIC-
HUS IEKTPOHOB MOXET OBITh MPUMEHEH JJISI HaKOIIJICHUS

state spectra are narrow enough and can consist of a single
line if the electron injection energy is fine-tuned according
to the binding energy of the electron on the corresponding
atomic shell (see Fig. 2, where the charge spectrum of Fe
ions obtained in the electron string regime of the «Krion-2»
source is presented). The emittances of extracted ion beams
are almost negligible since, still being confined in a focusing
electron-string space-charge electric field, the extracted ions
get sufficient axial velocities. This focusing electric field al-
lows one to realize a fast (during a few microseconds) ion
extraction from the Electron String Ion Source (ESIS),
which gives to ESIS a highest priority for their use on
one-turn injection synchrotrons, like JINR’s Nuclotron. And
surely, there are some considerable differences between
EBIS and ESIS. For example, if electron beams of hundreds
of milliamperes are used in EBIS in order to produce some
definite number of ions, then an electron current of only a
few milliamperes is used in ESIS to produce the same num-
ber of the same ions. This difference provides sufficient ad-
vantages for the ESIS use in the accelerator facilities be-
cause of their much higher reliability in comparison to EBIS
and other types of ion sources.

The «Krion-2» ion source in the string mode of opera-
tion was successfully used twice, in June 2002 [8] and June
2003, in the Nuclotron runs and demonstrated a high ioniza-
tion efficiency as well as the reliability and stability of the
«Krion-2» ESIS operation in an automatic mode. The
«Krion-2» ESIS provided a high pulse intensity of highly
charged ion beams during the runs: Ar'® — 200 UA,

Fe?** — 150 uA in 8-us pulses. In these runs the ion beams

of Ar'®* and Fe?** were first accelerated at the Nuclotron
up to the relativistic energies and used for physics research.

Atthe Laboratory of High Energies work is in progress
at present on a generation of a tubular electron string [9] as
well as on further application of ESIS in the accelerator fa-
cilities. If the tubular string is created, it will allow us to in-
crease the currents of the produced ions hundreds times in
both pulse and DC modes, which should satisfy all present
needs of all types of accelerators in highly charged ion
beams and also in beams of polarized particles.

The Tubular Electron String Ion Source (TESIS) also
opens a new exciting perspective on studies of nuclear fu-
sion reaction at very low energies (much below barrier)
[10]. These studies should be done between bare nuclei
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TMO3UTPOHOB U UX OXJTAXKACHUA NJIA IPUMEHCHUA B OKCIICPHU-
MCHTax I10 IMOJIYUYCHUIO aHTUBOAOPOAA.

B JIabGoparopun BBICOKHX HEPrHiA pabOTHI MO HccIle-
JIOBAHHMIO AJIEKTPOHHBIX CTPYH M UX NMPUMEHEHHIO BETyTCS
B COTPYIHHYECTBE C yYeHBIMHU M3 Jlaboparopuu sSAEepHBIX
npobnem (OUSIN), FHIII «Mcrok» 1 ¢ yueHbIMHA psifa 3a-
PYyOeXHBIX HayYHBIX [IeHTPOB: Jlaboparopuu um. M. 3urda-
Ha (IBenms), Mucturyra mnpukitagHoi ¢usnkm (I'epma-
HUs), bpykxelBeHCkoll HAIMOHAIBHOW JabOpaToOpuu
(CIIA) u HccnenoBatenbckoro meHTpa sAepHON (DU3UKH
(SImonmst). B pesynbrare, SKCIEPUMEHTHI IO TE€HEPALUH
UIEKTPOHHBIX CTPYH OBUIN YCIICIITHO BBHITIOIHEHBI Ha YEThI-
pex YyCTaHOBKaX, B 3HAUUTEIHHO OTIINYAIOIINXCS SKCIIEPH-
MEHTAJIBHBIX YCJIOBUSX. JTO MO3BOJIICT HAM CIEaTh 3a-
KIIFOYCHUE, UTO (peHOMeH INIeKMPOHHOU CIPYHbL €Cb 00HO
U3 Heu38ecmHbuIX panee XapakmepHvlx Npoasienull 0OHO-
KOMNOHEHMHOU 21eKMPOHHOU NLA3MbL, KOMOPOe HAXOOUM
npUMeHeHUe 8 Pa3IuYHbIX 00IACMAX COBPEMEHHOU PUZUKU.

Pabora 6buta wacTruHO nopaepskana MHTAC (rpanTsr
96-0255; 01-2354), amepukanckum DOHIOM TpakIaH-
CKHX WCCIeIoBaHUN u pa3paborok (rpantel RP1-2110,
RP1-2417-DU-02) u Koponesckoii IlIBeackori akageMuun
HayK.
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(without orbital electrons, which can change the values of
the cross-sections sufficiently) in the TESIS-type apparatus.
This research directly relates to the Standard Solar Model
verification and the solar neutrino problem. Moreover, the
elaborated method of accumulation of electrons in the elec-
tron strings can also be applied for accumulation of
positrons, their cooling and using in experiments on produc-
tion of antihydrogen.

During the last few years the electron string studies
have been carried out in collaboration with the Laboratory
of Nuclear Problems (JINR) and SRPC «Istok» as well as
with some other laboratories around the world: Manne Sieg-
bahn Laboratory (Stockholm, Sweden), Institut fiir Ange-
wandte Physik, Goethe-Universitit (Frankfurt/M, Ger-
many), Brookhaven National Laboratory (Upton, USA) and
Research Center for Nuclear Physics (Osaka, Japan). In the
framework of this collaboration the electron strings were
obtained with the use of four various experimental set-ups
under sufficiently various physical conditions. This allows
one to conclude that the electron string phenomenon is a
new, previously unknown manifestation of the strongly mag-
netized one-component pure electron plasma, which is ap-
plied in various fields of modern physics.

The work was supported in part by the International
Association (Grants INTAS-96-0255, 01-2354), the Civil-
ian Research and Development Foundation (Grants
RP1-2110, RP1-2417-DU-02) and by the Royal Swedish
Academy of Sciences.
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A. U. Manaxos, I. A. Coxon

IepcnieKTUBBI 00OHAPYKEHUS

U MCCJICIOBAHUSA 1)-ME€30HHBIX sI/Iep
Ha HykJoTpoHe JIBD OUSAN

Pabotbl 110 0OHAPYKEHUIO U MCCIIEIOBAHHIO 7J-ME30H-
HBIX sIJIep HAXOJSTCS Ha CThIKE PU3UKU siipa U HU3UKH dJie-
MEHTapHBIX YaCTHII.

DKCIEPUMEHTBI 110 TIOUCKY 7J-ME30HHbIX sJIep, IPOBe-
nennbie B 1988 . 8 BNL, He manmum okugaeMoro pesyinbrara
[1]. ITepBblii MOIOKUTENBHBIA PE3YIBTAT 10 0OHAPYKEHHIO
77-Me30HHBIX sep nosBwica B 1998 . 8 DMAH nocne mpo-
BEJICHUS DKCIIepUMEHTa Ha cuHXpoTpoHe «Ilaxpa» [2]. B
MOCJIEHUE TOJbl OCYIIECTBIISCTCS AKTHBHAs MMOJATrOTOBKA
IKCIIEPUMEHTAIILHBIX HCCIIEIOBAHUN #)-ME30HHBIX sIZIEp B
Hapmmraare [3] (GSI) u B FOnuxe [4]. O6cyxmaercs Takxke
BO3MOYKHOCTb MPOBE/ICHHSI SKCIIEPUMEHTOB Ha (DOTOHAX OT
ANIEKTPOH-JIa3epHOT0 paccesiHus B [ peHoOIIe ¢ ncmnonbp3oBa-
HueM ycranoBku GRAAL [5].

B HacTosmeit 3aMeTke KpaTko coo0maeTcs 0 BO3MOXK-
HOCTSIX TPOBEJICHUSI MCCIIENOBAaHUN 10 (HU3MKE 7)-ME30H-
HBIX S7Iep Ha p- U d-TTydkax Hykji1oTpona JIBD OUAUN. Lens
9THX IKCIEPHUMEHTOB COCTOHT B TOM, YTOOBI MOATBEPAUTD
pesynsratel @UAH 1o obHapyKeHHIO 7-ME30HHBIX SACP U
MOJIyYUTh HOBBIE IKCIIEPUMEHTAIIbHbIC IAHHBIC O B3aHMO-
JICHCTBHH 7)-ME30HOB C HYKJIOHAMH U SIIPAMH, & TAKXKE JIaH-
HBIE O BIMSHUU SIIEPHON CpPeJbl HA XapaKTEPUCTUKH 7j-Me-
30Ha U S11(1535) HYKJIOHHOTO Pe30HaHCA.

Bo3mokHOCTh 00pa30BaHHUsI 1J-ME30HHBIX SI€P — HO-
BOTO THIIA ATOMHBIX SIJIEp, B KOTOPBIX 7J-ME30H PABHOIPAB-
HO, HapsiAy ¢ OOBIYHBIMH HYKJIOHAMH, Y4acTByeT B (hOpMHU-
POBaHMU SIEPHOTO TIOJIs, ObLIA BIEPBBIE PACCMOTpEHa B
pabote [6] 6onee 15 net Hazax. OGOCHOBAHHEM MTPEAITOIIO-
KEHHsI O BOBMOXKHOM CYI[ECTBOBAHHU CHIILHO CBSI3aHHOM

A. I. Malakhov, G. A. Sokol

Prospects for Discovery

and Studies of #7-mesic Nuclei
at the JINR LHE Nuclotron

The physics of #-mesic nuclei is a new, non-traditional
direction of research lying at the intersection of nuclear and
particle physics.

First experiments on a search for # nuclei, carried out in
1988 at BNL, did not give an expected discovery [1]. The
first positive result on detecting 7 nuclei appeared in 1998 at
the Lebedev Physical Institute (LPI) from an experiment
performed at the 1-GeV synchrotron «Pakhray [2]. In recent
years active preparations have been made for experimental
studies of # nuclei at GSI (Darmstadt) [3] and COSY
(Julich) [4]. A possibility is also being discussed as for per-
forming experiments at a photon beam from backward scat-
tering of laser light off electrons at Grenoble by using the
GRAAL set-up [5].

The present note briefly reports on a feasibility of per-
forming studies on the physics of # nuclei at the p and d
beams of the JINR LHE Nuclotron. These experiments are
aimed at confirming LPI’s results on the discovery of 7 nu-
clei and obtaining new experimental data on interaction of 7
mesons with nucleons and nuclei as well as data on influ-
ence of the nuclear matter on properties of the 7 meson and
the nucleon S,(1535) resonance.

The possibility of creating #-mesic nuclei, a new sort of
atomic nuclei in which the # meson participates in forming a
nuclear field on equal footing with ordinary nucleons, was
first suggested in Ref. [6] more than 15 years ago. The as-
sumption that a strongly bound system of the 7 meson and a
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CHCTEMBI ﬂ-MeSOHa " dapa ABUJIaChb BEJIMYKWHA JJIMHBI pac-
CesHUSA @, , KOTOpas OblIa pACCUMTAHa K TOMY BPEMCHH B
pabore [7]:

a,y =(027+i-022) pm.

Peanbras wacth Rea,y oOKkasanack MOJOKHTEILHOM, 4TO
03Ha4ajlo, 4To SAEPHOE B3aUMOJICHCTBHE 1)-ME30Ha B §-CO-
CTOSHMU U HyKJIOHA UMEET XapaKTep NpUTsuKeHus. Benudn-
Ha @, ) PACCYMTHIBATACH 3aTEM BO MHOTHX PabOTax, U B Ha-
CTosilliee BpEMs B JIUTEPAType CyLIECTBYET LEJbIH CIEKTp
3HaueHui a, . Celiuac 00ImENpHHATON BETMIHHON CUUTa-

n
€TCs 3HAUYCHHEC

apy = (0,75+i:0,27) dwm,

oJy4eHHoe B padorte [8].

B 1994-1998 rr. 6bUIH OCYIIECTBICHBI IKCIIEPHUMEHTBI
B @A H 1o momncKy 7-Me30HHBIX SIEP B V-peakiun. B aTix
HKCTIIEPIMEHTAX BIEPBBIC OBUTM TIONYYCHBI PE3YIbTATHI,
YKa3bIBAIOIIIE HA CYIECTBOBAHHE 7J-ME30HHBIX Aep, CBs-
3aHHBIX COCTOSIHUH 7)-Me30Ha U sAapa [2]. Yemex paboTsl [2]
CBSI3aH C UCIOJIb30BAaHHEM HOBOT'O METO/1a WICHTH(DUKALIUH
7]-ME30HHBIX snep, npemioxkennoro 8 ®MAH [9]. Metox
3aKJIIOYAJICS B PETUCTPAINN KOPPETUPOBAHHBIX TN -11ap OT
pacnaga S;;(1535) HyKIOHHOTO pe30HaHCa, CBA3aHHOIO B
Sape.

HabnroneHne pe30HAHCHON CTPYKTYPBI B dHEPreTHYC-
CKOM CHEKTpe KOPPEIUPOBAHHBIX 110 YIITy pasiera stN -map,
TOPOroBast 3aBUCHMOCT 10 SHEPIUH Y-KBAaHTOB £, , a TaK-
)K€ TIOSIBIIEHUE TaKOW CTPYKTYPBHI M PACIIONIOKEHHE €€ B
obmactu sHepruii S;,(1535)-pe3onanca u ABUINCH KpUTE-
pHeM BO3HHUKHOBEHUSI CB3aHHOM 7)-ME30H-SIEPHON CHUCTE-
MBI, T. €. n-MeBOHHI)IX AAEP, B IPOBCACHHOM OKCIICPUMEHTE.

WHTepec K UCCIeI0BaHUIO 1)-ME30HHBIX Sep CBSI3aH C
TEM, 9TO OHH SBJISIIOTCS HOBBIM OOBEKTOM ME30H-SIIEPHOM
(hM3MKH U UX W3yYEHHE MOXKET J1aTh HOBBIC CBEICHMUS KaK O
XapaKTepUCTHKAX AJIEMEHTAPHBIX YacTHI] (1)-Me30Ha U B
JAbHEHIIeM p-, -, -ME30HOB B CIIydae 0OHapyKEHHS CO-
OTBETCTBYIOIINX ME30H-SACPHBIX CHCTEM) H O MX B3aHMO-
JIEUCTBUU C HYKJIOHAMHU, TaK U O SJIEPHOM CUCTEME, B COCTaB
KOTOPOH KpOME HyKJIOHA BXOAAT ME30HBI M HyKJIOHHEIE pe-
30HAHCHL. flnepHOE ToNe B Takod CHcTeMe (7-ME30HHBIC
saapa) GopMupyeTcs KaKk HyKJIOHAMH, TaK H 1)-ME30HOM
(B ciryuae n A-cuctemsl), a Taxxke S 1(1535)-pesonancom (B
ciydae S| — (A4 —1)-cuctemsl). B 5T0# CBA3KM M3MEpeHHUE
SHEPTeTHYECKUX YPOBHEH F g(S uE g(n) 1 WX IUPHH
Fg (n)m Fg (S11) B7-ME30HHOM S]pE MPEJCTABIAET OCHOB-
HOW HWHTEPEC W IOCIYXUT IMPOBEPKOW MpeaaracMbIXx B
psane paboT ONTHYECKUX MOTCHIHAIOB 7)4-B3aUMOJCH-
CTBUSL.

nucleus could exist was based on the value of the scattering
length ayy which was calculated shortly before in Ref. [7]:

ayy =(027+i-022) fm,

Here the positive real part of ayy Re a,y means that the nu-
clear s-wave interaction between the 7 meson and the nucle-
on is attractive. The value of @, ,; was later recalculated in
many works and presently there is a whole spectrum of ayy
in the literature. Nowadays, in common use is the value

ayy =(0.75+i-027) fm,

which was obtained in Ref. [8].

In 1994-1998, experiments on searching for # nuclei
were performed at LPI in a y reaction. In these experiments,
for the first time results were obtained which indicated an
existence of y-mesic nuclei, bound states of the 7 meson and
a nucleus [2]. A success of the work [2] was related to the
use of a new method for identification of 7 nuclei suggested
at LPI [9]. The method consists in detection of correlated
7N pairs from a decay of the nucleon §;,(1535) resonance
formed in interactions between nucleons and # bound in the
nucleus.

Observation of the resonance structure in the energy
spectrum of the =N pairs correlated over the opening angle,
its threshold dependence on the photon energy £,,, and its
location in the energy region of the §'|;(1535) resonance —
all that was an evidence for formation in the performed ex-
periment of a bound #-meson—nucleus system, i. e., a # nu-
cleus.

An interest in investigations of # nuclei is related to the
fact that 7 nuclei are new objects of meson-nuclear physics,
studies of which can provide new data on properties of
mesons (currently the 7 meson and, in perspective, p, w, and
¢ mesons — in the case of finding corresponding bound
meson-nuclear systems) and their interaction with nucleons
and possibly new information on nuclear systems consist-
ing, apart from nucleons, of meson and nucleon resonances.
The nuclear field in such systems (y-mesic nuclei) is formed
by both nucleons and the 7 meson (in case of the #A state) or
the §,(1535) resonance (in case of the S;; — (4 —1) state).
Measurements of energies £ g (Sy;) and E . (1) and total
widths Fg (n)and Fg (S17) of y nuclei are of major interest.
They will serve a test for optical potentials of A4 interaction
proposed in many works.
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W3-3a OTCYTCTBHS 7)-ME30HHBIX ITyYKOB, YTO CBSA3aHO
C O4YEHb MaJbIM  BpPEMEHEM JKM3HH  1)-ME30Ha
(1,7 =5-10"1 C), TpsSIMOE TIPOBE/ICHHE HCCIIEeJOBaHNI

nN - nN-npouecca OKa3blBaeTCs HEBO3MOXKHBIM. ccie-
JAOBaHUs 7)-ME30HHBIX AC€P OTKPLIBAIOT HOBBIC BO3MOXKHO-
CTH B U3y4eHHH 17N - n 4-B3aumozneicTeuii. JIo cux mop xa-
paKTepucTUKH 17N -B3aNMOJICHCTBHS ITOTYYaINCh TOIBKO U3
aHaymsa peakuuii 7N =>nN u yN = 1N, B KOTOPBIX
7 N- B3aUMOJEHCTBHE BO3HUKAET B KOHEYHOM COCTOSHHH.
W3BeCTHO, 9TO JUIMHBI PACCESHUA )y, MOTydacMbic H3
aHa/lu3a STUX Peaklui, pa3auyarorcs Oonee yeM B TpH
pasa. EcTe Hagexa, 9To SKCIIEpUMEHTAIIbHBIC JJAHHBIC 110
CeUeHUI0 00pa30BaHUs 7j-ME30HHBIX sIJIEp MOTYT OBITh HC-
MOJB30BaHbl JIs TOMY4YEeHHUs Xapakrepuctuk nN —>nN-
rporuecca, Ipexae Bcero aMInTyasl N = nN-npouecca.

[Ipencrapnser WHTEPEC IKCIIEPUMEHTAIBFHOE OTIpeie-
nenue ae(pexToB Macchl 17-me30Ha, Am(7), u Sy1(1535)-pe-
3oHaHca, Am(S|;), B AIepHOH cpele KaK COCTABIAIOMINX
7]-ME30HHBIX s/Iep. DTH JaHHBIE OYCHb BaXKHBI M TIO3BOJIAT,
BO3MOXKHO, TIPOJIUTH CBET Ha pelieHue (PyHIaMEeHTAIbHOM
MPOOIEMBI TIPOUCXOKICHUS MacC IEMEHTAPHBIX YACTHII.
OTH BONPOCHI B HACTOSAIIEE BPEMSI IITHPOKO 0OCYKIAIOTCS B

paboTax, MOCBSILIEHHBIX HAPYIICHUIO KHPaJbHOW CHMMe-
Tpuu [10].

Onpenenenue aMIUIUTYIbl S ;‘ i * > NN -mporecca B

7-ME30HHBIX SJpaxX MOXET ObITh BECbMa MEPCIEKTHBHBIM,
MOCKOJIbKY B (DOPMHPOBAHHUU #-siiep APYTrue HYKIOHHbIE
PE30HAHCH IPAKTHYECKN HE YUACTBYIOT. DTO HAIIpaBIICHHE
HCCIIeIOBAHAHN TIPEICTABIAETCS YHUKAIBHBIM. B pemmara-
eMOM MporpaMMme HCCIEJOBAaHUN BO3MOYKHO HENOCPEe/-
CTBEHHOE M3MEpPEHHE OTHOIICHHS BEpOATHOCTEH pacmana
7J-ME30HHOIO s/Ipa 10 KaHajam S T 1>aNus§ T N * > NN,

KOTOPOE IPAMO CBA3aHO C OTHOMEeHHEeM mupuH I'; st 51X
JIByX IIPOLIECCOB.

7J-ME30HHBIE sIpa OJIM3KH K THIIEPBSIIPaM, B COCTaB KO-
TOPBIX KPOME HYKJIOHOB BXOAMT «CTPaHHBIN» A- WK Z-TH-
nepoH. B cioywae y-suep omindnue B TOM, YTO 7)-ME30H CO-
CTOUT M3 JBYX KBApKOB, a HE U3 TPEX, KaK B CIydae HyKIIO-
HOB ¥ THIEepoHOB. OTHAKO KBapKOBast CTPYKTypa #-Me30Ha
TaK)Ke COMEPKUT CTPAHHOCTH (§5), U ATO OOCTOSATEIHCTBO
MOXKET OKa3aThCsI OUYCHb BaXKHBIM, OOBICHSIOIINM JTUHAMH-
Ky Tpoliecca B3aMMOJCHCTBUS 7)-M€30Ha C HYKJIOHOM B
n-Me30HHOM aape yN —> S| = yN. Eciu npuHATh BO BHU-
MaHHE CYIIECTBYIOIIYIO CKPBITYIO («MOPCKYIO») CTpaH-
HOCTB y IPOTOHA, TO 3aKOHOMEPHO BO3HUKAET MPEATIOIOKE-

Because of the absence of 7-meson beams, which is re-
lated to a very short lifetime of the y meson (r =5-10" 19 s),

a direct study of the process NV - 5N is not feasible. Inves-
tigations of z7-mesic nuclei open new possibilities in study-
ing N and 4 interactions. Up to now, characteristics of the
7N interaction were obtained only through analyses of the
reactions 7N = nN or yN = 5N, in which 7 and N interact
in the final state. The scattering lengths ayy obtained
through different analyses of these reactions vary by more
than three times. There is a hope that experimental data on
the cross section of creation of # nuclei can be used for ob-
taining the amplitude of the process N = nN less ambigu-
ously.

Experimental determination of the mass shifts of the 5
meson [Am(7)] and the S;,(1535) resonance [Am(S ;)] in
the nuclear matter as constituents of # nuclei is of great in-
terest. These data are very important and perhaps will enable
one to shed more light on the solution of the fundamental
problem of origin of masses of elementary particles. Nowa-
days these questions are widely discussed in works devoted
to breaking down chiral symmetry [10].

Determination of the amplitude of the reaction
S TlN * = NN in n nuclei might be rather perspective be-

cause other resonances do not practically participate in for-
mation of # nuclei. This unique aim can be achieved by
measuring the ratio of probabilities for the 7 nucleus to de-
cay through the processes S;; = N and S;;N" = NN.

In a sense, #-mesic nuclei are close to hypernuclei
which consist, apart from nucleons, of a strange A or X hy-
peron. The case of 77 nuclei is different however in that re-
spect that the 7 meson consists of two quarks rather than
three quarks as nucleons and hyperons do. Moreover, the %
meson contains also strange quarks (ss), and this feature is
probably very important for explanation of the dynamics of
interaction between the # meson and nucleons in # nuclei,
nN - S, = nN. Taking into account the existing hidden
strangeness of the proton, one may assume an essential role
of the strange-quark exchange in #/N interaction. In this re-
spect, y-mesic nuclei can be considered as objects of quark
nuclear physics, and their investigations will perhaps be a
basis for a deeper understanding of the nature of nuclear
forces. This direction of research deserves a further theoret-
ical development.



I -5 LA D O P AT O X M H T T T

AT THE LABORATORIES OF JINR

HHE O CYIIIECTBEHHOU POJI 0OMEHa CTPaHHBIMH KBapKaMH B
pN-B3auMOJEICTBUU. B 3TOM CMBICIE 7-ME30HHBIE SApa
MOXXHO paccMaTpHBaTh KaK OOBEKTHI KBApPKOBOW sepHON
(hM3MKH, U UX HUCCIICIOBAHHUE, BO3MOXKHO, IBUTCSI OCHOBOH
Oosiee TIyOMHHOTO MOHUMAHHS TPUPOABI SACPHBIX CHIL.
OTo HampaBlIeHHUE UCCIeIOBAHUI 7)-ME30HHBIX siyiep Tpely-
€T JIOTIOTHUTEIBHOM TeOPeTUIECKOM MPOpaboTKH.

OKCIIEpUMEHT N0 OOHApY)KCHUIO M HCCIIEJOBAHHIO
7-ME30HHBIX Siiep B pA-CTOIKHOBEHHSIX MPEAINOaraeTcs
OCYIIIECTBUTh Ha BHYTPEHHEM p-ITyuke HykioTpoHa OMAN
B peakuun pA > p;+p, +y (A=1)= p\p,pyr~ +X.

[Tpu »TOM mpeanonaraeTcss UCIOIB30BAHUE TOHKUX HUTS-
HBIX (MJTU TUICHOYHBIX ) MUTIIeHeH aiis pa3Hbix 4 (Be, C, Al,
Cu) TonmmHO#K ~ 20 MKM. MUIIIEHU-HUTH Pa3MeIaloTCs B
MUIIIEHHOM OJIOKE, TIe peaTu3yeTCsl aBTOMAaTHIECKOe Tepe-
MEIIeHNE MHUIICHH B TOTIEPEYHOM HAMIPABICHNH K p-ITyUKY.
Hcrnonp30BaHue BHYTPEHHETO p-IIyYKa U TOHKOW HUTSHOMN
MUIIICHH PEICTABIACTCS 09€Hb 3(P(PEKTUBHBIM, TIOCKOIBKY
obecrnieuyrBaeT MHOTOKPATHOE MIPOXOKICHHE p-ITydKa depe3
MUIIEHB. JTO 3HAYUTEIFHO YBEITHIHBAET BPEMsI CYIIIECTBO-
BaHUS p-TIy4Ka, 9TO OYCHb BAYKHO NPH ITPOBEICHUH COBIIA-
JIATeIbHBIX SKCIEPUMEHTOB, W, CAaMOE€ IJIaBHOE: B TOHKOM
MHIICHA NPAKTHYECKU OTCYTCTBYeT (DOH, CBS3aHHBIN CO

BTOPUYHBIM B3auMoJiecTBHEM B MuieHd. C aApyroi cTo-
POHBI, OrPAaHUYEHHOCTH MPOCTPAHCTBA BOKPYT MUIIECHU Ha
BHYTPEHHEM ITyYKe B 3HAUUTEJbHON CTENEHH yMEHbIIAeT
BO3MOYKHOCTHU HCIIOJIb30BaHUsI HEOOXOANMOM JIETEKTHPYIO-
LIEH anmnaparypel.

Bexomsl (pyp,p37 )-COOBITHI MOTYT JOCTHIaTh
~103 co6./ampuly( p) ~10'2 ¢ ' udQ, ~1072 cp. Bax-
HO OTMETHTb, YTO YETHIPEXKPATHBIC COBIACHHS HE CUITBHO
YMEHBIIAIOT BBIXO/, TOCKOJIBbKY COOBITHS KOPPEIUPOBAHBL.

PaccmarpuBaercst Takke BO3MOXKHOCTH OCYIIECTBIIE-
HUSI OKCIIEPUMEHTA 110 00pa30BaHHUIO 1)-ME30HHBIX sIJIep Ha
BHEIIHEM Iyuke HyksnoTpona OUSU ¢ ucnonbs3oBanueM 3a-
PsI0BO-00MEHHOI peakimu (d, 3He) B YCJIOBHUAX 0€30Taa4-
HOM KUHEMAaTHKH, IPEIOKEHHOH B padote [13]:

dA = *He+ ,(A=1) > *He+p +a~ +X.

KpoMe perucrpauun sigep - He mpesmonaraeres pert-
CTpauus KOppeaupoBaHHbIX TN -nap oT pacnazaa S1(1535)
HYKJIOHHOTO PE30HaHCa BHYTPH 00pa3yIoLIerocst 77-Me30H-
HoTO sifipa. Takast kOMOWHAIIMSI COOBITHI TIO3BOJISACT CBSI3aTh
Kak TEpBYIO CTaJIUI0 PEaKIUH — (OPMHUPOBAHUE 7J-ME30H-
HOTO siApa, Ucronb3ys (d, 3 He)-peaknuro, Tak ¥ cTaauio

An experiment on detecting and studying # nuclei in p4
collisions is planned to be performed at the internal p beam
of the JINR Nuclotron in the reaction p4 = p;+p,+
+77(A —1)= ppyp3m~ +X. Itis planned to use thin fila-

ment (or layer) targets of different 4 (Be, C, Al, Cu) of width
~ 20 um. The filament targets are assembled into a target
block which is capable of moving transversely to the p
beam. The use of the internal p beam and a thin filament tar-
get seems to be very effective because it ensures a multiple
pass of the p beam through the target. This essentially in-
creases the lifetime of the p beam, which is very important
for conducting coincidence experiments. Of even more im-
portance is that a background related to secondary interac-
tions in the target is practically absent in thin targets. On the
other hand, a restricted space around the target at the internal
beam essentially reduces possibilities to install necessary
detecting apparatus.

Yields of the (p;p,p37~ ) events are expected to be
~103 events/hour if1y(p)~ 10" s~ !and dQ, ~ 1072 sr.

Note that four-fold coincidences do not drastically reduce
the yield because the particles are correlated.

There are also possibilities to perform experiments on
formation of #-mesic nuclei at the extracted beam of the
JINR Nuclotron with the use of the charge-exchange reac-
tion (d, >He) in the recoilless kinematics proposed in

Ref. [13]:

dA = He+,(4=1)=He+p+a~ +X.

Apart from detecting the nuclei *He, correlated 7N
pairs from the decay of the nucleon §'|{(1535) resonance in-
side the formed #-mesic nucleus will be detected. Such a
combination of detected particles enables one to identify
both the first stage of the reaction, a formation of the # nu-
cleus through the process (d, 3He), and the stage of a decay

of the # nucleus through a detection of the decay of the §;;
resonance to the NV pair.

The charge-exchange reaction (d, *He) has been suc-
cessfully used in an experiment on creation of deeply bound
states in the 2°7Pb 7 mesoatoms [11]. That experiment was

carried out at the 600-MeV d beam of the heavy-ion acceler-
ator GSI in Darmstadt.




I -5 1A D O P AT O X M H T T T

AT THE LABORATORIES OF JINR

pacrnaja 77-Me30HHOTO A1pa, PETUCTPUPYs pacma S -pe3o-
HaHca Ha TN -niapy.

3apsamgoBo-oOMeHHas peakiys (d, 3He) OBLTa yCTenHo
HCTIONB30BaHa B AKCIIEPUMEHTE M0 00pa30BaHHIO TITyOOKO
CBSI3AHHBIX COCTOSIHHI B 20’ Pb-77-Me30HHBIX aTOMAax [11].
OkcnepuMeHT npooamics Ha 600-MaB d-mydke yckopu-
Tens Tsokenbix nuoHoB GSI B lapmiuranre.

B Hacrosimiem npeiokeHn HaMedaeTcsi 00ObeTUHNTD
o6a merona (PUAH u Jlapmmranra) popmupoBanus u uc-
CJIE/IOBAaHMSI )-ME30HHBIX siiep. OOpa3zoBaHMe 1-ME30HHBIX
s7Iep OCYLIECTBIISICTCS C UCTIOIb30BaHNEM 0e30TIaqHOM KH-
HeMaTuku (B peakumu A(d, 3 He)), a perucrparms koppenu-
poBaHHBIX TN -11ap OyAeT MCIONIb30BaHa JUIsl UICHTU(HKA-
KM 00pa30BaBIIETOCs #)-ME30HHOTO sjpa. Tpurrepom pe-
aKLMKU  SIBJIETCA  perucrpauust TPOWHBIX COBIIAJEHUI
(3 He, 7, N). HeoOxoammo u3MepeHne SHEPTU U yIIIOB BbI-
JIeTa BCeX TPeX YacTHIl. B kauecTBe 1eTEKTOPOB MpeArona-
TaeTcsl UCTIOIb30BAHNE BPEMSIIPOIETHBIX CIIMHTHIUISIIMOH-
HeIX crektpomerpoB (TOF-cucrema) s perucrpamun
TN -napsl ¥ MarHUTHOTO CIIEKTPOMETpPaA ISl PETHCTPALIN

In the present project both methods (LPI’s method and
Darmstadt’s one) of formation and investigation of 7-mesic
nuclei will be combined. Formation of  nuclei will be done
in the recoilless kinematics of the reaction A(d, 3He), and a
detection of correlated =N pairs will be used for identifica-
tion of created 7-mesic nuclei. The trigger of the reaction is a
triple coincidence (*He, 7z, N). Energies and directions of
momenta of all three particles will be measured.
Time-of-flight scintillator spectrometers (TOF system) for
detection of N pairs and a magnetic spectrometer for de-
tection of *He will be used. The yield of the (3 He, p™)

events can be ~ 25 events/hour, which is rather reasonable
for such an experiment in view of the effect-to-background
ratio = 10.

The above-presented physical programme of investiga-
tions on -meson physics at the JINR LHE Nuclotron can be
considered as the first stage of work in the new field of inter-
mediate-energy physics. Last years’ interest in such studies
is visibly growing.

3He. Bsxoxn (3He, P~ )-cOOBITHIT MOXKET COCTaBUTh

~25 c00./4, yto mpum cootHomeHUH d>pderT/PoH =10
SBJISICTCSl JOCTATOYHO PasyMHOHM BEJMYMHOW JUIS TaKOro
IKCHEPUMEHTA.

[pencraBneHHyto BbIe GUIMYESCKYIO IIPOrPAMMY HC-
CJICZIOBAHUM TI0 7)-ME30HHOH (m3nke Ha HyKiIoTpoHe JIBD
OUSAU MoXHO paccMaTpUBaTh KaK IEPBHIH 3Tam paboOTH B
HOBOH 0OMacTw sSAepHO (M3MKU MPOMEKYTOUHBIX dHEp-
ruil. IaTepec K 3Toi 061acTi (PU3UKH B IMOCIICAHUE TOMBI
3aMETHO BBIPOC.
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M. H. Kanuwun

Jkcnepument H1 Ha komnaiinepe HERA (DESY)

OxkcnepumenT H1 ycnemHo ocymecTBiasieTcs: Ha Jek-
TpoH-TIpoToHHOM KoJutaiiiepe HERA naunnas ¢ 1992 r. Ilo
Mepe yBEIWIEHHs HHTETPaIbHON CBETUMOCTH ObliIa pa3Bu-
Ta MHpOKast TporpamMMa (PU3NUECKUX HCCIICOBaHNH, CBA-
3aHHBIX C NPEIM3NOHHBIMHA U3MEPEHUSIMU CTPYKTYPHI IIPO-
TOHA B 00JIACTH MaJIbIX X, H3yUYCHHEM CTPYKTYpbI (POTOHA U
KXI-anHaMuky, a Takoke ¢ MepBBIM HAOTIOAEHHEM B3aHMO-
neiicTBui pu OobImuX Q Z

B skcniepumente H1 ObITH M3MEpeHBI MHKITIO3UBHEIC
muddepeHnranbHble CEYeHHs MPOIECCOB, OMMCHIBACMbIX
HETpabHBIMK U 3aPSUKEHHBIMU TOKaMH, B ¢ p- U e p-
B3aUMOJICHCTBHAX B KHHEMaTHYECKOW 00JIacTH TI0 KBaJpa-
Ty HepelaHHOTO UMITYIIbCa Q2 ot 150 10 30000 I'sB % 11 o
nepemennoit beepkena x ot 0,0032 mo 0,65. DxcnepumeH-
TaJIbHBIC JIAHHBIC OBUTH 3apPErMCTPUPOBAHBI B TEPUOI C

1998 o 2000 1. B peakusix ¢ SHEPTUEH B CUCTEME IIEHTpa
Mmacc 320 =B [1, 2].

H3MepeHHoe ceueHue do‘/a’Q2 JUTS IPOIIECCOB, OMHUCHI-
BAaE€MbIX HEUTPAJIbHBIMU TOKAMHU B € p-B3aUMOJEHCTBHUSX,
3HAUMTETHHO TPEBHINACT AHAJOTHYHOE CEuCHHE B e p-
B3aUMOJICHCTBUAX MPHU OOJIBIINX QZ, YTO, COIJIACHO IIPEJ-
CKa3aHUSAM CTAaHAAPTHOW MOIEIH, ONpENesIeTcsl BKIaI0M
mporieccoB oOMeHa Z 0_6030H0M, HapyIIAOIMNX YeTHOCTD.
JUIst SIEKTPOH-TIPOTOHHOTO pacces st nporecchl Z -06-
MEHa YBEJIIMYMBAIOT CEYECHHE, TOTNA KaK B MO3UTPOH-TIPO-
TOHHOM PpAacCesHHM BKJIAJl THX MPOLECCOB NPUBOIUT K
YMEHBIICHNIO cedeHus. B pesysnbrare Obuta m3MepeHa
CTPYKTypHas GyHKLUs x['5, BKIIaJ KOTOPOM IIPUBOIUT K Ha-
PYIICHHIO YETHOCTH.

CedeHue NPOLECCOB, OMMUCHIBAEMBIX 3apsKEHHBIMU
TOKAMH B 3JIEKTPOH-IIPOTOHHOM PAcCEsHUU, Ha OPSIIOK Be-
JUYUHBl TPEBOCXOIUT AaHAJIOTMYHOE CEUYECHUE B IO3U-
TPOH-NPOTOHHOM pPacCesHUU MPU OOJIBIINX Q2. B pamxkax

M. Kapishin

The H1 Experiment at the HERA Collider

Since 1992 the HI experiment has been operating suc-
cessfully at the HERA collider. As the integrated luminosity
has been accumulated, a rich programme of physics has
been developed which is concerned with precision measure-
ments of low-x proton structure, photon structure, QCD dy-
namics and with first observation of high—Q2 interactions.

The HI experiment has measured inclusive e™ p and

e™ p differential cross sections for neutral current (NC) and

charged current (CC) processes in the range of four-momen-
tum transfer squared Q 2 between 150 and 30000 GeV 2 and

Bjorken x between 0.0032 and 0.65. The data were taken
with the H1 detector in 1998-2000 with a centre-of-mass
energy of 320 GeV [1, 2].

The NC e~ p measurement of do/dQ? shows a clear in-

crease with respect to the positron cross section at high 02,

consistent with the Standard Model expectation of the con-
tribution of parity-violating Z° exchange. For electron scat-
tering the Z 0 exchange contribution enhances the cross
section, while in e p scattering it reduces the cross section.
As the result, the parity-violating structure function xF5 is
extracted.

The CC cross section is observed to be larger for elec-
tron scattering than for positron scattering by up to a factor
of ten at high 02 because of W-boson coupling to different
quark flavours. As a result, the valence quark distributions
xu,, and xd , were extracted in the high-x range using NLO
QCD fit of e~ p and e™ p cross sections, respectively.

At low Q7 the NC cross section is about 1000 times

larger than the CC cross section since the CC cross section
is suppressed due to the propagator term dependent on
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CTaHAAPTHON MOJIENHN TO OOBSCHSIETCS B3aMMOACHCTBHEM
W-6030Ha ¢ KBapKaM{ pPa3HBIX apOMAaTOB B ATHX PEaKIIUIX.
U3 aHasi3a ceueHni IpoLeccoB B e~ p-u e p-B3auMoseii-
cTBUAX ¢ ucmons3oBaHneM KX/I-pura OBITH BBIICICHBI
pacnpezieJIcHUs BAJICHTHBIX KBAPKOB Xu , U Xd , B 00J1acTH
OOIBIINX X.

B o0macTu OTHOCHUTETHFHO MaJIBIX Q2 CedeHue npoliec-

COB, OIMCHIBACMBIX HEHUTpPAIbHBIMH TOKAMH, IPUMEPHO B
1000 pa3 npeBOCXOAUT CEUYEHUE MPOIIECCOB, OMUCHIBAEMBIX
3apsKEHHBIME TOKAMH, YTO B paMKaX CTaHIapTHOW MOJICIA

Puc. 1. Unximro3usHbIe qu¢depeHnalIbHbIe CEISHUS TPOLECCOB,

OIINCBIBACMBIX HefITpaJIBHBIMPI U1 3aps’K€HHBIMU TOKaMU, B e p-ua

et P-B3aUMOJICHCTBUAX B 3aBUCUMOCTHU OT Q2

Neutral and charged current

i Hlep Hlep ]
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X s 0CC98-99 mCC 94-00 ]
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Fig. 1. Inclusive ¢~ p and et p differential cross sections for neu-

tral and charged current processes at HERA versus Q2

va (Fig. 1). The propagator W-boson mass M, =(80.9
+3.7) GeV extracted in space-like process using NLO QCD
fit is in good agreement with the average world value mea-
sured in time-like processes. At the highest values of
Q2 ~M 5, M 3V the NC and CC cross sections are of similar

size as expected from the Standard Model (electroweak uni-
fication).

The JINR LPP group participating in the HI experi-
ment has made a major contribution to the following physics
results.

OTIPECIISIETCsI BKIJIAIOM MPOIAraToOpHOTo YieHa, 3aBHCsIIIe-
Io 0T Mvzv (puc.1). Macca W-6030ma M = (80,9 =3,7)I'3B,

BBIYMCIIEHHAs] M3 NpoIIararopa B MpOCTPaHCTBEHHONO100-
HOM Miporiecce Ha ocHoBe KX /I-¢uTa, X0porio cornacyercs
CO CpPEeTHEMHUPOBBIM 3HAYEHHEM MAaCChl, U3MEPEHHBIM BO
BpPEMEHMNONO0HBIX Ipolieccax. B obmactu mpeneiabHO
6omBIIIX Q2 ~M 3, M fv CEUEeHHsI IPOIIECCOB, OMHUCHIBAC-

MbIX HEHTPaIbHBIMU U 3apPsUKCHHBIMU TOKAMH, CTAHOBSITCSI
OJM3KUMHU 110 BEIMYHMHE, YTO TAaKXKe MPEICKAa3bIBACTCS
CTaHAAPTHON MOJIETBIO (AMeKTpociadoe 00bEeJMHEHHE).

Cotpynuuku JIOU OUAN, yuacTByromue B SKCIEpH-
Mente H1, BHeciu onpenensiomuil BKiaa B ClIEAyIOLIUE
(huzmgecKue pe3yIbTaThl.

1. 3mepenne nnupakmMoOHHON CTPYKTYypHOH (DyHK-
jagzezi FZD @) B DIIYOOKOHEYIIPYIrOM 3JIEKTPOH-MPOTOHHOM

paccestHiU B MPOLECCax C JIUIUPYIOIIUM TPOTOHOM B KO-
HEYHOM COCTOSTHHH [3].

JudpakiinOHHBINA TPOTOH PETHCTPUPOBAJICS CIIEKTPO-
MeTpoM Jmaupyrommx mnpotoHoB (FPS), ocramsabIe mpO-
JIYKTBI peaKkiuy — B lieHTpaiibHoM fetektope H1. Audpak-
IIHOHHBIE MPOIECCHl B ITYOOKOHEYIPYTOM 3JIEKTPOH-IIPO-
TOHHOM PacCeSHUH XapaKTEePU3yIOTCA OTCyTCTBUEM YaCTHII

1. Measurement of diffractive structure function F. ZD 3

in deep-inelastic scattering (DIS) processes with a leading
proton detected in the H1 Forward Proton Spectrometer
(FPS) [3].

The differential cross section do/dt and the structure
function F° 2D (3)(x P> %, 0 2) have been measured in diffrac-
tive DIS processes with a leading proton in the final state. A
fit of the differential cross section do/dt o< exp(Bt) yields a
slope parameter B = (5.0 =0.3(stat.) =0.8(syst.)) GeV~2in
the range 2 < 02 < 50 GeV 2, x ;p <0.1where x ;p — frac-

tional momentum of the beam proton carried by pomeron.
No dependence of t-slope on x;p is observed within the
measurement errors as predicted by the Regge model for
high-energy hadron—hadron interactions (Fig. 2). Compari-

son of the F. 2D ) data with the previous result obtained by
the H1 FPS in the high-x ;» range [4] shows behaviour con-
sistent with the transition from pomeron exchange at
x ;p <0.05 to the dominance of reggeon and 7 exchange at
x;p >0.05(Fig. 3). The Saturation model based on a colour
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B 00J1aCTH OOJTBIIUX OBICTPOT — B HHTEPBAJIC MEXK/Y JINJIU-
PYIOIIUM TIPOTOHOM M IIEHTPAJIbHOM 00JacThiO («pa3phbiB»
1o ObICTpOTE).

D(3)

CrpyxrypHas Gynxuus F, M3MepeHa B 3aBHCHMO-

cti ot epeMeHHEIX O (KBaJpar MepeIaHHoro MMITYIIbea

BUPTyaJIbHOTO (poTOHA), X (MaciiTabHas mepemenHas beep-
KEHa) M X ;p (JOJIA MMIIyJbCa HAYAILHOIO IIPOTOHA, Iepe-
JIaHHAasI IOMEPOHY).

Huddepennuanpaoe ceueHue do/dt o< exp(Bt) nzme-
peHo B obmacT 2 < Q2 <50T3B?, X p <0,1. B mpenenax

OIUOOK U3MEPCHUI HE HAONIOMACTCS 3aBUCHMOCThH Mapa-
MeTrpa HakioHa B = (5,0 =0,3(crar.)=*0,8(cucrt.)) B2
OT IIEPEMEHHO X ;p < 0,1, Kak NpeJcKashIBACTCsA B MOJIEIH
Pemxe niis ampoH-aIpOHHBIX B3aUMOJIEUCTBHI MPU BBICO-

D(3)

KUX dHeprusx (puc. 2). CpaBnenue F, C IpeAbIAYIIUM

pe3ynbTaToM, MOXy4eHHBIM ¢ momomeio FPS B oGmactu
GonpIKX X ;p [4], TOKa3bIBaeT IUIABHBIA Nepexo OT Ju-
(hpaKIMOHHBIX MPOIIECCOB OOMEHA MMOMEPOHOM B 00JacTh
MaJibIX X ;p < 0,05 K JOMHHHPOBAHMIO TIPOIECCOB OOMEHA
PEIKEOHOM M JT-ME30HOM IIpH X 7p > 0,05 (puc. 3). Mozensb
«HACBIILIEHUS, OCHOBAHHAsI Ha MPE/ICTABICHUH BUPTYallb-

dipole approach is able to give a good description of the new
F 2D ) data with a leading proton.

2. Measurement of elastic p-meson photoproduction
with a leading proton detected in the HI FPS [5].

The elastic photoproduction of p meson has been stud-
ied by measuring the final-state leading proton. The mea-
surement extends the centre-of-mass energy range to
25 <W <70 GeV, then by further reducing the kinematic
separation between HERA and fixed target measurements.

The results are in agreement with assumptions of
the Vector Meson Dominance model and the Regge theory.
The measured slope of the pomeron trajectory is compatible
with a value of a’p =025 GeV? extracted from

hadron—hadron elastic scattering cross sections. The #-slope
of the do/dt o< exp(Bt) cross section B = (103 +0.8(stat.) =
+0.5(syst.)) GeV 2 isin good agreement with earlier pho-
toproduction results from the H1 and ZEUS experiments.

3. Measurement of photoproduction with a leading pro-
ton detected in the H1 FPS [6].

The total cross section for the photoproduction process
with a leading proton in the final state has been measured at

HOrO ()OTOHA B BUJIE I[BCTOBOTO THUIIONIST U OOMCHE MEKIY
JIUTIONIEM U TIPOTOHOM Tapoil TITIIOOHOB B OECIIBETHOM CO-

D(3)
CTOSIHUM, XOPOLIO OIMUCBLIBACT F2 -JaHHBIC B )II/I(l)paKIII/I-

OHHOH o0JyacTu.

2. Wsmepenue cedeHus ynpyroro (GoropoxaeHus
P-ME30HOB C 00pa30BaHUEM B KOHEUHOM COCTOSTHHH JINJIU-
PYIOIIEro MPOTOHA, 3aPETUCTPUPOBAHHOTO B CIIEKTPOMETPE
FPS nerexropa H1 [5].

JlaHHBIE TIOTY4YEeHBI B OOJACTH MO DHEPTUU B CUCTEME
1eHTpa Macc peakiuu 25 < W < 70 I'3B, kotopas siBisieTcst
MIPOMEKYTOYHON MEXIy MPEAbIAYIIUMA H3MEPCHUIMHU Ha
komnaiinepe HERA u B axcriepumMeHTax Ha HEMOABUKHBIX
MHUIIICHSX.

Puc. 2. [lapametp HakioHa B nuddepeHInansHOro ceueHus do/dt
B 3aBHCHMOCTH OT X ;p

® HI (prel.) 99-00 A ZEUS 94
14 | V¥ ZEUS (prel.) 95
W ZEUS (prel.) 97

103 102 101 x,

Fig. 2. Slope parameters of the differential cross section do/dt ver-
sus le

yp centre-of-mass energies ¥ of 91, 181 and 231 GeV. The
measured cross sections apply to the kinematic range with
the transverse momentum of the scattered proton restricted
to pr <0.2GeV and 0.12 < x ;p <0.32. The cross section
do ., . x,(W,xp)dx p is observed to be independent of
W and x ;p within the measurement errors and amounts to
(8.05+0.06(stat.) +=0.89(syst.)) ub on average. The data are
well described by a Triple Regge model in which the
process is mediated by a mixture of exchanges with
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IlonyueHHble pe3ynbTaThl COITIACYIOTCS C IMpeAcKasa-
HUSIMU MOJIEJIM BEKTOPHOM JIOMWHAHTHOCTU U Teopuu Pe-
Juke. VI3MepeHHBI HaKJIOH TPAEKTOPUM MOMEPOHA COIO-

CTaBUM C BEIHYMHOH a'jp = 0,25 B2, nomyuennoit u3
aHa/lu3a CeYeHU aapoH-apOHHOro paccesHus. [lapamerp
Hakiona B =(10,3+0,8(crart.)*0,5(cucr.)) "B -2 mud-
(hepeHnmanbHOTO ceueHust do/dt o exp(Bt) HaXomuTCs B

XOPOILIIEM COINIACHH C Pe3ylIbTaTaMu, OJYYEeHHBIMHU B PeaK-
nusx GoropoxkaeHus B okcriepumentax H1 u ZEUS.

Puc. 3. CrpykrypHast (yHKIHS xIPF2D(3)(x1P ,x,Qz), U3MEpPEHHAs B

IIPOTOHA B KOHEYHOM COCTOAHUUN

3. N3mepenue cedeHus HOTOPOXKICHUSI B PEAKIIHUSIX C
JIMAUPYIOIIHUM TPOTOHOM, 3apCrUCTPUPOBAHHBIM B CIICK-
tpometrpe FPS nerekropa H1 [6].

ITosHOE ceueHue mporeccoB HOTOPOKICHISI C 00pa3o-
BaHUEM JIMAUPYIOMIETO MPOTOHA B KOHCYHOM COCTOAHUUN
Ob110 M3MepeHo pu sHeprusax W =91, 181 u 231 B B cu-
cTeMe IIeHTpa MacC peakuuu yYp B  0o0jacTu
0,12 < x;p <0,32. B nannoil kuHEMaTH4YeCKod oGnacTn
MpoILeCChl 0OMEHA MOMEPOHOM IOAABICHbI OTHOCHUTEIBHO
MPOLIECCOB OOMEHA PeKEOHOM U nruoHoM. [Tonyueno, 4to

DIyOOKOHEYIIPYTOM ep-paccessHuy ¢ 00pa3oBaHUEM JIMAUPYIOLIEro

X pBLP®
L 02=25GeV? 02=25GeV2 | 02=25GeV?
x=0.0001 x=0.00033 x=0.001
0.02— - -
L T L L
e
| L vy 4
| i | R s £3%" | HIPRELIMINARY
— 4 o 3 — et L S
0 L ‘ L ‘ L L ‘ L L ‘
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0.02 — E —
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Fig. 3. Structure function x IPFZD (3)(x 1P ,x,Q2 ) measured in DIS processes with a leading proton in the final state
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cedeHue mporecca do yp> Xp(W, X ;p )/dX ;p HE 3aBUCHUT OT
W u x;p B npenenax ommOOK U3MEPEHHH M COCTaBIAET
(8,05+0,06(crar.)=0,89(cuct.)) MKO. JlaHHBIE XOPOIIIO
OITMCBIBAKOTCA B MOACIIN 06MeHa TpEMS pE€IKEOHAMH, B KO-
TOPOM MPOIECC OCYMICCTBISCTCS 0OMEHOM d(PPEKTUBHBIMU
tpaekTopusamu o ;(0) =0,33£0,04(crat.) £0,04(cucr.) u
@, (0)=0,99£0,01(cTat.) £0,05(cucr.).

VYBenuuenue ceeTuMocTH Koutaiinepa HERA B 2002 1.
U UCIIOJIb30BaHUE HAKOIUIGHHOTO OIBITA MO3BOJIUT CYIIe-
CTBEHHO PaCUIMPUTh NporpamMmy (GU3NUECKUX HMCCIIeI0Ba-
HUH, CBA3aHHBIX C [IPOBEPKOM cTaHIapTHOU Monenu. IIpe-
JlyCMOTpPEHHAs! IPOJONBHAS MOMAPU3AIIHS TydKa e™ TaKkKe
SIBJISIETCS] BAYKHBIM MHCTPYMEHTOM ISl TIOTyYEHHST MAKCH-
MaJbHOW JyBCTBUTENBFHOCTH M3MepeHUid. s obGecmede-
HUSI COOTBETCTBHA yCTaHOBKH H1 cTosimM 3amadam ¢uzn-
YECKHX MCCIIE0BAHN IUIAHUPYETCS €€ Pa3BUTHE M MOZIEP-
HHU3aLHsL.

B pamkax mporpaMmbl MOJIEPHHU3ALUH YKCIIEPUMEHTA
H1 rpynma JI®OY OUAU oTrBewaeT 3a co3gaHue, yCTAHOBKY
1 (DYHKIIMOHNPOBAHUE TPEX BAKHBIX JIETEKTOPOB: CIIEKTPO-
MeTpa JTUIUpYomuX mpoToHoB FPS, mpomoprmonansHon
kamepsl BPC u Plug-netexropa.
* Crnekrpomerp FPS nmpennasnaven aiist u3smMepeHus dHep-

MU U HONEPEYHOTO UMITYJIbCa JTUIUPYIOIIUX ITPOTOHOB,

BBUIECTAIONINX U3 AeTekTopa H1 6e3 peructpanmu noa mMa-
JIBIMH YIJIAMH 9epe3 KaMmepy yckopurens [7].

» Kamepa BPC npennasnadeHa Juisg u3sMepeHus HOISPHOIO
1 a3UMYTaJILHOTO YIJIOB PACCESHHS 3JIEKTPOHOB B INTy00-
KOHEYNPYTHX Ipoleccax M MOJaBiICHUs (POHOBBIX IMPO-
meccoB (oropoxaenus. Kamepa BPC cocrout u3 mectu
KOOPJHMHATHBIX IUIOCKOCTEH, MOBEPHYTHIX Ha 60°, 1 pac-
MOJIOXKEHA Mepel AIEKTPOMArHUTHBIM KaJOPUMETPOM
SpaCal.

* Plug-nerekrop npeaHasHa4YeH Ui YBEJIMYCHUS aKcell-
taHca ycraHoBku H1 B nepenHeii o6iaacTi BOKpYT mydKa
HPOTOHOB M Ul BBIPAOOTKHM TPUTTEPHOTO CHUTHANA T10
BPEMEHH TIpoJieTa Jyis NojiaBieHus (poHa OT B3aUMOJICH-
CTBUH ITyYKOB C OCTaTOYHBIM a30M B KAMEpE YCKOpUTE-
ss. Plug-1eTekTop COCTOMT M3 YyBCTBUTEIBHBIX CIIOCB
PaavalMOHHO CTOMKMX CLMHTHUISILIMOHHBIX ILIACTHH.
CunThIBaHHE CUTHAJIOB MPOU3BOIUTCS C UCIIONb30BAaHH-
€M CIIEeKTpOCMeNarmux (GrUOepoB U MArHUTOCTOMKHX
(hOTOYMHOXKHUTEIICH.

Heo0x0aumMo MOAYEpKHYTh, YTO YBEIHUYCHUE CBETH-
Moctu kostaiinepa HERA no ~ 150 6! -roz[_1 (okom0

1 (1)6_1 B nepuox ¢ 2003 mo 2007 r.) mO3BOMUT OCYIIIe-
CTBUTH HOBBIE OYECHb BAXKHBIC HCCIICIOBAHUS <OKECTKHX)

an effective Regge trajectory of intercept «;(0) =033+
+0.04(stat.) =0.04(syst.). The total cross section for the
interaction of the photon with this mixture (ya ; = X) can
be described by an effective trajectory of intercept
a;(0)=0.99 £0.01(stat.) £0.05(syst.).

An increase in integrated luminosity of the HERA col-
lider will extend the physics programme concerned with the
validity of the Standard Model. The longitudinal polariza-
tion of e beam is also an important factor to achieve maxi-
mal sensitivity of the measurements. Upgrading of the H1
detector has been carried out to meet the precision and scope
of future measurements.

Within the upgrade programme of the H1 experiment
the JINR LPP group is responsible for upgrade, installation
and operation of three important detectors: the FPS, Back-
ward Proportional Chamber (BPC) and Plug detector.

* The purpose of the FPS is to measure energy and trans-
verse momentum of leading protons scattered under small
angles in the HERA tunnel away from the main H1 detec-
tor [7].

* The BPC is situated in front of the H1 electromagnetic
SpaCal calorimeter. The purpose of the BPC chamber is to

measure polar and azimuthal angles of scattered electrons
in deep-inelastic scattering processes and reject pho-
toproduction background in conjunction with the
calorimeter. The new BPC chamber consists of six hexag-
onal planes with signal wires rotated at 60° to provide
two-dimensional track coordinates.

» The purpose of the Plug detector is to close a gap of the
H1 acceptance in the forward direction around the beam
pipe and provide time-of-flight trigger signals to suppress
beam induced background. The new Plug detector is
based on layers of radiation hard scintillator tiles read out
by wavelength shifting fibers and photomultipliers resis-
tant to a magnetic field.

In conclusion it should be emphasized that an increase
of luminosity such as ~ 150 pb_1 -year_1 (about 1 b~ !in
the period of 2003 to 2007) gives a possibility to study
«hard» processes at momentum transfer scales Q2 (or p%)

above 2000 GeV 2. These studies are crucial both for tests of
the Standard Model in the electroweak and QCD sectors
and for searches beyond the Standard Model. Thus discov-
ery potential of the experiments at the HERA collider is the
main motive to increase HERA luminosity.
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MPOIIECCOB B 00IaCTH Q2 (mmm p%) Gomee

2000 B 2. Dtu HCCIIEIOBAHNUS Ba)KHBI KaK
JUTSI IPOBEPKU CTAHIAPTHON MOJIEITH B DJIEK-
Tpocitabom u KXJI cexropax, Tak u 1yist hu-
3WKH 32 MpeJieiaMu CTaHIapTHOM Mmojenu. B
TO K€ BPEeMs HEO)KHJAHHBIC, & TOITOMY He-
MpeaCcKa3yeMble OTKPBITHS OCTAOTCS TJIaB-
HOM MOTHBALIUEN JIJI51 SKCTIEPUMEHTOB 110CIIe
YBEJIIMYCHUS ~ CBETHMOCTH  KoJUTalzepa
HERA.
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B. /l. Kexenuosze

CranaaprHas MoaeJib o0eperaer
CBOM CTATYC HENMPUKOCHOBEHHOCTH

10 urons cocrosuics cnenuanbHbiii cemuaap [[EPH, Ha koTopom co-
TpyaHIuecTBO NA-48 1oi0xnino 00 00HapyKEHUH HOBOTO paciaa KOpoT-
KOKMBYIUX HEHTPAIbHBIX KAOHOB

K¢—>m Oete™

U U3MEPCHHHU €0 BepOsITHOCTH. BricTyman acupanT u3 Kemopumxa Mu-
temr [1aTTesn, B MOJHOM COOTBETCTBUH C TPAJUIUSIMH KOJUTA0OpaIuu —
MPEJOCTABIIATE ATO MIOYETHOE IPABO CAMBIM MOJIOJIBIM U3 aKTUBHBIX Y4aCT-
HUKOB paboTsr. [Ipodeccop JI. Maiianu, mprcyTCTBOBABIIHIA HA CEMHHAPE,
MO3IIPABUJ KOJIJIA0OPAIIHIO ¢ OUCPEIHBIM OTKPBITHEM, KOTOPOE UMEET He-
MOCPENICTBCHHBIC CIICACTBUS IS BO3MOKHOCTCH KPUTHUYCCKON MPOBEPKH
cranaaptHoi mojenu (CM).

O6Hapy>KeHHBII71 paciaj CBA3aH ¢ aHaJIOTMYHBIM paciiaioM JJIst JOJIro-

JKHUBYIMX HEWTPANBHLIX KAOHOBK ; —> 7T OeFe 4yepes mapamerp & g , Oru-

V. Kekelidze

The Standard Model Preserves
the Status of Inviolability

A special seminar took place at CERN on 10 June, at which the NA48
collaboration has presented an observation of a new decay channel of the
short-living neutral kaon

K¢~ n0e+e_,

and a measurement of its branching ratio. In accordance with the collabora-
tion traditions the honour of the first report has been given to the youngest
active participant of this work — Mitesh Patel, a postgraduate student from
Cambridge. Professor L. Maiani, who attended the seminar, congratulated
the collaboration with one more discovery having direct consequences for
the opportunity to check critically the Standard Model (SM). The discov-
ered decay is directly related to the similar one of the long-living neutral
kaon

K, - a%te”
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CBIBAIOIIHMI MHTEPPEPEHIHIO MEXK]y aMIUTUTYAaMH, OTBET-
CTBEHHBIMH 3a MpsiMoe 1 Henpsimoe CP-HapymIeHHs B 3TOM
pacnaze:

Br(K; »n%%e™)=10"12-153a% +
+58[Im(4,)-10%]|a 5 [+6,8[Im(4,)-10%]%}.

[pu sTOM €1 ¢ ABNAETCS €QMHCTBEHHOM BEJIMUUHOM, KO-
TOpasi He MOXKET OBbITh TOYHO BbIYMCIIEHA (€€ pacyeTsl B
paMKax KHpaJbHOW MOJENIH MMEIOT HEOINPEeIEHHOCTh B
peJiesiax o{HOTO MOPSI/IKA BEIIMYMHBI) JUIsl TOTO, YTOOBI O/
HO3HAYHO M 0E3MOJIETIbHO CBSI3aTh MAapIHMAIbHYIO IIHUPHHY
pacmaga ¢ mapamerpom Matpuisl Kadoub6o—Kabasiu—
Mackassl (CKM)

*
Ay =VigVis.

Tounoe uzmepenne Im (4, ) gepes ykazaHHEIH pacmaj
OUYeHb BKHO JIJISl IOCTATOYHO KPUTHYIHON TipoBepku CM.
OOGHapy keHHBIH ke B dkcriepuMenTe NA-48 pacnag nmeer
HETOCPEICTBEHHOE OTHOMIEHHE K TAPAMETPY & g , KOTOPBIH
OTIPENIeNACTCS €T0 MAPIHAIHHON ITUPHUHON:

Br(Kg »alte™)=510"7|ag|?.

B skcriepumenTe Ob110 00HAPYKEHO 7 COOBITHI paciia-

makg - alete” pu ypoBHe (ona Bcero 0,15 cobpITHS,

YTO CBUJIETEILCTBYET O BBICOKOW HaJIe)KHOCTH HaOIIojIe-
Hust. J{ist olleHKH oHa Ha OCHOBAHMH aHAlIM3a KaK dKCIIe-
PUMEHTAJIBHBIX, TAK U MOJIEIMPOBAHHBIX PACIaOB ObUIN
YUYTEHBI BCE BO3MOKHbIE KaHaJIbl pacnanoB K ¢, K ; v rure-
POHOB, a TaK)ke BEPOSITHOCTH CIIy4ailHbIX COBMAJICHUN CO-
ObITHiT. OCHOBHOM BKJIa]] B (DOHOBBIN YPOBEHB OBLI 00YCIIO0-

+

BJICH pactianamMu K ; = e™ e” yy, OJyJA€NTOHHBIMU ¥ TPEX-

IMUOHHBIMHU paciiaiaMu KL’ a TaKXKe pacnaz[aMI/IKS Ha J1Ba
HeﬁTpaJ'H:HBIX MUOHa C MOCJICAYIOINM AaJTUTL-paciiaoM
Ka)XJ10I0 U3 HUX.

W3MepeHHas mapuuanbHas IIMPUHA paclaja oKasza-
J1ach paBHOM

Br(K ¢ - alete” )= 1077~ {5,8t§’§(CTaT.) +

+0,3(cuct.) =0,8(Teop.)}.

Teoperuueckas HeoNpeIeIeHHOCTh 00YCIOBIEHA IKC-
TPAIoJIAIKEH B MOJHYO (a30By0 001aCcTh U3 00IaCTH pe-
THCTPAIMU CUTHAJIA.

M3 3T0i1 mMpPUHBI OIHO3HAYHO U3BJIEKACTCS BEJIMYMHA
napamerpa

through a parameter « ¢ , describing an interference between
the amplitudes responsible for the direct and indirect CP vi-
olation in this decay:

Br(K; »w%*te™)=10"12- {15303 =
+58[Im(4,)-10*]|a ¢ H+68[Im (4,)-10%]?}.

Thus, a g is the only parameter which cannot be pre-
cisely calculated (its calculations in the framework of the
Chiral model have uncertainty within one order of magni-
tude) to provide a model-independent relation between the
partial width of this decay and the Cabibbo—Koba-
yashi-Maskawa matrix (CKM) parameter:

A = th Vts .

A precision measurement of Im (4 , ) through the speci-
fied decay is very important for rather critical test of the SM.
The decay observed in the NA48 experiment has the direct
relation to this parameter « ¢, determined by the branching
ratio:

Br(K g »n%Te™)=510""|ag|?.

Seven events of this decay have been observed at a
background level of 0.15 events only. It testifies the high re-
liability of the observation. For the estimation of the back-
ground level all possible channels of X ¢, K ; and hyperon
decays, as well as the probabilities of accidental events have
been evaluated using both the experimental and simulated
events. The major contributions to the background came
from (e*e” yy), semileptonic and three-pion decays of K I

and K ¢ decay into two neutral pions with the subsequent
Dalitz decay of each of them.
The measured branching ratio of the observed decay is

Br(Kg »n%%e™)=1077- {58123 (stat.) =
+0.3(syst.) £0.8(theor.)}.

Here, the theoretical uncertainty is caused by the ex-
trapolation from the fiducial region to the full phase space.
The measured branching ratio leads to the following value
of the parameter:

— +0.26

Unfortunately, one of the «worst» scenarios has been
realized in the Nature, — the value of |a ¢| is close to the
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_ +0,26
o g |=1,087039.

K coxasnenuro, B Ipupo/ie peaan30Bajics «HEYIaqHbIN»
BAPUAHT | g |, @ MIMEHHO BEIMYHHA, ONM3Kas K €IUHMIIC.
DT0 JenaeT 3ajady 10 M3MEPEHHMIO mapamerpa A, uepes

pacnan K ; =7 O¢*e™ nourn HEPEaJIbHOM U IPAKTUYECKU

«3aKpbIBACT» OJHY U3 UHTEPECHENIINX BO3ZMOKHOCTEH MO-
ucka HapyumeHuit CM.

OnHako K-ME30HBI MO-IIPEXKHEMY OCTAIOTCS OPHUIH-
HAJIBHBIM M TOUHBIM «UHCTPYMEHTOM» A1 poBepku CM B
OJIHOM M3 €€ CaMbIX «9yBCTBUTEIBHBIX)» TOUEK — YCIOBHAX
yautapHoctd CKM. Tak, Hanpumep, U3MepeHHe NapLu-
QIBHBIX HIMPHUH PACIaoB JOJITOXKHBYIINX HEHTPaIbHBIX
KaoOHOB Ha HEUTpaJbHbIN MHOH U APy HEUTPUHO—AHTUHEN-
TPHUHO WJIM PACTIAJIOB 3apsUKEHHBIX KAOHOB HA 3apsKCHHBIN
IIHMOH W Tapy HEeWTPUHO—aHTHHEHTPHUHO MO3BOJMUT Oe3Mo-
JIEITBHO OIPE/ICIINTH COOTBETCTBEHHO MHUMYIO KOOPIMHATY
BEPIINHBI TPEYTOJIFHUKA YHUTAPHOCTH WM CTOPOHY, CBS-

3BIBAOILYIO 3Ty BEPLIMHY C IIPABOM BEPIUMHOMN HA peallb-
HOM ocu. EJIMHCTBEHHOE BBIIOJIHEHHOE Ha CETOAHS
M3MEpEeHUE MOCIIEAHEH BETMUUHBI, XOTS U UMEET OOJIBIIYIO
MOTPEIIHOCTh, He BHchiBaeTcs B CKM-cxemy. B monro-
CPOUHBIX TUIaHaX coTpyaHudecTBa NA-48 ob6cyxmaercs
BO3MOKHOCTH CYIIECTBEHHOTO YTOYHEHHS 3TOTO HM3Mepe-
HUSL.

B ©Oonee Onu3Kkoil TepCrieKTHBE HKCIIEPUMEHTA
NA-48/2, xpome noricka CP-HEYeTHBIX 3apsJIOBBIX aCHM-
METpul, 3Ha4aTCsl TOUHbIE U3MEPEHUs MapIUAIbHBIX LIH-
puH 1 HopM(aKTOPOB MOITYJICITOHHBIX PaclaioB 3apsiKeH-
HBIX KaOHOB. OHU NTO3BOJIST COOTBETCTBEHHO YTOYHUTD 3HA-
uyenue mnapamerpa CKM V., KOTOpbIHA, Kak HENAaBHO
BBISICHUJIOCH, TJIOXO COITIACYETCS C YCIOBUEM YHUTAPHOCTH
CKM, 1 ocymiecTBUTh MOUCK TEH30PHBIX U CKAJIIPHBIX B3a-
UMOJCHCTBHH, He yKiIaapIBatomuxcs B pamku CM.

[Iposenennsiit B LIEPH cemuHap OBIT HOCTYHCH LIS
corpynuukoB OVSN B 3ane Buneoxkonpepennuii JIOY.

unity. It makes the measurement of the A, parameter

through the decay K ; =« Oete™ very difficult and practi-

cally «closes» one of the most interesting opportunities to
search for the SM violations.

However, K mesons remain original and precise
«toolsy for the SM tests in the most «sensitive» way — veri-
fying the CKM unitarity condition. Thus, the measurement
of the branching ratios of K ; decay into neutral pion and a
pair of neutrino—antineutrino, or K= decay into charged
pion and a pair of neutrino—antineutrino will allow one to
measure in a model-independent way accordingly imagi-
nary coordinate of the unitarity-triangle top vertex or the
side connecting this vertex with the right one on the real
axis. The only measurement of this side done so far does not

agree with the CKM unitarity condition. A possibility to do
the corresponding precise measurement is discussed in the
long-term plans of the NA48 collaboration.

In the near future plans of the NA48/2 experiment the
precise measurements of charged-kaon semileptonic-decay
partial width and corresponding formfactors, in addition to
the search for CP-violating charged asymmetries, are fore-
seen. These measurements will allow one to specify the
value of the CKM parameter V. which, as has recently be-
come clear, does not fit well to the CKM unitary condition,
and to search for tensor and scalar interactions, which are
beyond the SM.

This CERN seminar was available for the JINR staff in
the LPP videoconference hall.
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E. A. Cmpoxoeckuii

IHouck NposiBJICHUH MOJIAPU3OBAHHOMN
CKPBITON CTPAHHOCTH HYKJIOHOB

B HYKJIOH-HYKJIOHHBbIX B3aUMOJACHCTBUSAX
Ha HYKJIOTPOHe (mpoekT NIS)

IIpoext NIS, onobpennsriii I[IKK OUAU no pusuke yga-
ctun B anperne 2001 1., 61 MOTHBHPOBAH HEJABHO ITOITY-
YEHHBIMH HEO)KUJAHHBIMU PE3y/IbTaTaMH, KaCAOIIUMHUCS
pOJIN CTPaHHBIX KBAapKOB B HYKJIOHax. VIHTYyHTHBHO Ka3a-
JIOCh, YTO §S-TIAPHI B HYKJIOHAX HECYIIECTBEHHBI, TOCKOIb-
Ky OHH OTHOCSITCS K «XMOPCKHUM» KBapKaM HykJioHa. OiHaKo
JKCTIEPUMEHTAIIBHBIE PE3YINIBTaThI, TOJy4YEHHbIC Ha KOJIbLIE
LEAR B omnblTax no pp-aHHUTWISILIUU B NTOKOE, IPUBEIH K
HEOOXOIMMOCTH PAaCCMOTPETh MOZICIh [ 1] HyK/IOHA ¢ BOJI-
HOBOH (YHKIIUEH, codeporcauyeis ompuyamenbHo noAspu3o-
sannvie ss-napul. llpuBnexaTenbHas 0COOEHHOCTh TaKOU
MOJIENH NONAPUZ0EAHHOU CKPLIMOL CMPAHHOCIU HYKIOHO8

COCTOMUT B TOM, YTO OHAa OJIHOBPEMEHHO JIaeT OCHOBY IS
€CTECTBEHHOTO OOBSCHEHHUS T. H. «CIIMHOBOTO KPU3HCA.

Mopenb MoNIpU30BaHHON CKPBITOIl CTPAaHHOCTH HY-
KJIOHOB JIa€T BIIOJIHE OTIPE/ICJIEHHBbIC MTPeCKa3aHus ISl Po-
JKACHUS ()-ME30HOB B HYKJIOH-HYKJIOHHBIX B3aUMOjEH-
CTBHSIX, MPUYEM BAKHEHIINM M3 HUX JOJKHO OBITh CHIIb-
HOE HapyleHne GpeHoMeHoIornyeckoro npasmia Oxky0o—
[seiira—Mu3yxn (OLM) mpu poxaeHHH @-ME30HOB B
NN -CTOJNKHOBEHUSIX BOJIM3H IOpOTa, @8 MIMEHHO OTHOIICHHE
R w = o(pp = ppep)o(pp = ppw) NOIKHO OBITH MHOTO
Ooubire MIpEe/CKa3bIBAEMOTO TUM MIPABUIIOM:
R(p/w)=4,2-1073.

E. A. Strokovsky

Search for Effects of Nucleon Polarized Hidden
Strangeness in Nucleon—Nucleon Interactions at
the Nuclotron (NIS Project)

The project, approved by the JINR PAC for Particle
Physics in April, 2001, was inspired by unexpected results
obtained recently on the role of the strange quarks in the nu-
cleon. Intuitively, it was expected that the sis pairs in the nu-
cleon are not significant, being a component of the nucleon
sea quarks. But experimental results obtained in experi-
ments at LEAR for pp annihilation at rest forced to build a
model (Ref. [1]) based on a nucleon wave function contain-
ing negatively polarized ss pairs. An attractive feature of
this model of the nucleon polarized intrinsic strangeness is
its capability to give a natural basis for explanation of the
so-called «spin crisis» as well.

In particular, the model gives rather definite pre-
dictions for the ¢-meson production in nucleon—nucleon
collisions. The most important of them is that the ap-
parent violation of the Okubo—Zweig—lizuka (OZI) phe-
nomenological rule for ¢ production in NN collisions
must exist at energies near the threshold: the ratio
R,,= a(pp - ppp)lo(pp = ppw) is to be much higher
than the value predicted by the rule: R(¢/w) = 4.2 1073,

The experimental programme of the NIS project is
aimed to search for effects of nucleon polarized strangeness
in production of ¢ and w mesons in pp and np scattering
close to the thresholds. It implies (i) a comparison of pro-
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IIpoext NIS Harenen Ha TOUCK MPOSBICHUI MOISIPH-
30BAHHOH CKPBITOM CTPAHHOCTH HYKJIOHOB B POKICHUM (-
U W-ME30HOB B pp- U np-paccesiHuu. DTO MOIpa3yMeBaeT:
1) cpaBHEHHE CeUCHHUH POXKICHUS (- U -ME30HOB BOJIN3N
UX TIOPOTOB POXKJCHUS B pp-B3aUMOJIEHCTBUSIX, 2) U3Mepe-
HHUE POKICHUS P-ME30HOB B 1p-B3aMMOJIENCTBUAX. B nrtore
OyzyT MOJIy4EHBI JaHHBIE O BEIMUMHE HAPYIICHUS paBHiIa
OLI1 B pp-B3aUMOACUCTBUSX, €TO DJHEPreTUYECKON U

Puc. 1. CoBpeMeHHBIE TaHHbBIE O POXKICHUU (-ME30HA y MOPOra.
Jluanu: Gpenomenonornyeckast Moaens [4, 3] ¢ ydetoMm B3amMo-
neiicTusi B koHeuHoM coctosinny (BKC) (crutommnast) n sueprosa-
BHCHMOCTB TOJIBKO 3a cueT (azoBoro oobema 6e3 BKC (myHktup).
3amTpuxoBaHHas 00JIacTh — HEOMPEIeIEHHOCTh Moaenu [4] (6e3
yuaera BKC). Jlannsie B34THI U3 paboThl [2]; B OMMOKN BKIIIOYEHA
crcTeMarhyeckasl ImorpemHocts. CTpenkamu yKas3aHbl DHepre-
THUYECKHE WHTEpBalbl TUIaHUPYeMbIX 3KcrepuMeHToB NIS u
ANKE [3]

Fig. 1. Present data on the ¢»-meson production at the threshold.
Lines: phenomenological model of Refs. [4, 3] with final state in-
teraction (FSI) taken into account (solid) and only phase space en-
ergy dependence without FSI (dotted). Shaded area — uncertain-
ties of the Ref. [4] model (no FSI effects). The data are from Refs.
[2] with systematic uncertainties included in the error bars. Arrows
indicate the ¢ interval planned for measurements in the present pro-
posal (NIS) and the proposal of Ref. [3] (ANKE)

duction cross sections of ¢ and w mesons near their thresh-
olds in proton—proton interactions, (ii) measurement of ¢
production in np interactions. The NIS experiment will pro-
vide data on the magnitude of the effect of the OZI violation
in pp interactions, its energy and spin-isospin dependencies
in a vicinity of the threshold (the energy excess over the
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CIIMH-U30CHUHOBOM 3aBUCUMOCTH IIpyu NMPEBBIMNICHUNA Hal
noporom € ~ 30—100 M»B. Ceuenune poxaeHuUs ¢-ME30HOB
B pp-B3aUMOJICICTBIM y IMOPOra M3MEPEHO MOKa TOJBKO
B ombiTe DISTO [2] na yckoputene SATURNE-II (®pan-
s,

BaxxHocTh pusmueckoi 3amaun mpoekra NIS moarsep-
xKmaeTcs Tem, uto B okTsi0pe 2001 1. st yeraHoBkun ANKE
[3] nHa ycxoputene COSY (I'epmanus) mpemiokeH aHaio-
THYHBIN OMBIT 10 H3MEPEHUIO CEUEHHSI PEaKkiu pp —> pp@P
mpu € = 18,5 u 34,6 MaB.

OHepreTHYecKuii MHTEPBAT M3MEPECHUH IO IMPOEKTY
NIS 3amonHseT (¢ MepeKPHITHEM ) KIIIETb» MEXIY ITIaHUPY-
embiMu B COSY m3mepennsmu u naaasivu DISTO (puc. 1).
B niesnom ceuenue poxaeHus ¢p-Me30Ha B pp-CTOJIKHOBEHU-
ax Oymer wu3mepeHo c¢ marom Aeg~15 MbdB  npu
& ~18—100 M»B. U3mepenus npu ¢ Borme 35 Ma3B Bo3moxk-
HBI TOJIBKO Ha HYKJIOTPOHE, KOTOPBIH MPEI0CTaBIISAET IIUPO-
KH€ BO3MOKHOCTH JUIS MCCIIEJOBAaHUH SIBICHUH BOJIU3U U
o7 TIOpoToM TIpH | ¢ = 1 THB 2/c? (puc. 2, 3).

[ToaroroBka 3KCHEpHUMEHTa BEJECTCSl 00bEANHEHHBIMU
yewusimu Jlabopatopun duzuku yactui u Jlaboparopuu
BBICOKHX 3Hepruil ¢ yuacruem Gpusukos JIUT u JITD. B ka-
YeCTBE OCHOBHBIX KOMIIOHEHTOB MAarHUTHOTO CIIEKTpOMe-

threshold & ~30-100 MeV). The only existing data (one
point) on ¢ production in pp interaction near the threshold
are from the DISTO experiment [2] at SATURNE-II
(France).

Importance of the NIS physical case is now demon-
strated by the fact that a similar experiment was proposed in
October, 2001, at COSY for the ANKE set-up [3] (Ger-
many) with the goal to measure pp = pp¢ cross section at
€ =18.5 and 34.6 MeV. It stimulated the upgrading of the
COSY accelerator up to energy 2.83 GeV from 2.53 GeV.

The energy interval of NIS fills (with an overlap) the
gap between the planned COSY experiment and the DISTO
one (Fig. 1). As the net result, the ¢-production cross sec-
tion in pp collisions will be measured with the energy step
Ae ~15MeV at e ~18—100 MeV. The measurements in the
¢ interval above 35 MeV are possible only at the JINR Nu-
clotron, which offers rich opportunities for studies of the
threshold and subthreshold phenomena at [7]=1 GeV 2/c?
(Figs. 2, 3).

The experiment is being prepared by joint efforts of the
Laboratory of Particle Physics and the Veksler and Baldin
Laboratory of High Energies with participation of physi-
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Tpa NIS OyyT HCTOIB30BaHbI TPOIIOPIIHOHATBHBIE KAMEPbI
(ITK) pazmepoM 2 X1 M ¢ UX PETHCTPHPYIOLICH AMEKTPOHH-
KoM u3 3akoHuHUBIIErocs sxcnepumenta OKCUAPM u 06o-
pynoBanue ycraHoBku COEPA (aHamm3upyromuii MarHur,
cucTeMa cOopa JaHHBIX, JIOTHYECKas MIEKTPOHUKA U CHCTe-

Ma MOHUTOpHUpoBaHUs myuka). [IK u ux snmexTpoHHKa yxe
nocrasieHsl U3 [IpoTBuHO, 1 celfyac BeJeTCsl UX POBEpKa
Ha CTEHJIE MepeJi YCTaHOBKOM Ha my4ok. Myt paboTsl 1o
MO/IFOTOBKE CHCTEMBbI HJICHTU(HUKAIIMN YACTHII.

12
Puc. 2. Tloporu, 10CTHXUMBIE B pp-, pd- 1 C-B3a-
. P 2 oo p P Threshold accessible at proton accelerators

umozeicTBuax. Och abcuuce: KHHETHYEeCKast SHEPrus (intermediate energy region)
MPOTOHHOTO ITy4YKa (ISl SACPHBIX MYYKOB (ICUTPOHBI e T T T T T T T ]
U T. [1.) — KAHETHYECKasl SHEPIUsi Ha OJJHH HYKJIOH). 4000 F N o - 3
CTpenku HaJl OChI0 a0CIHMCC YKa3bIBAIOT MOJIOKCHHS : Koo L R e
TJIABHBIX JICTIOJSIPH3YIOIINX PE30HAHCOB HYKIOTPOHA § 3500¢ 12¢ q / De 1
JUTS TIOJISIPU30BAHHOTO JEHTPOHHOTO MMydka (cM. [5]) § 3000 2 COSY E

g f ]

8 25001 3

s - e SO -z Q+3K

2 2000 ]

< L

g :

B0 L of w=—=r2k E
Fig. 2. Access to the thresholds for particle production 8 1000 b= ‘{'/ v Nuclotron & ]
in pp, pd and p'*C interactions. Abscisse: kinetic en- © - App | Depolarizing resonanses

500 Aem (Nuclotron, d, extraction) .

ergy of the proton beam (for the case of nuclear beam o’ ]
(deuterons, etc.) it corresponds to kinetic energy per = * L .H .L ..... L Levi Levi Levi Lo
nucleon). Arrows at the abscisse axis indicate positions 0 2 4 6 8 10 12 14 16 18
of weak depolarizing resonances in the Nuclotron for a Proton beam energy at lab., 7y, GeV
polarized deuteron beam (Ref. [5])

Puc. 3. [lepenaun 4-umMItyibca pu TOPOTOBOM
POJKJICHHHU B pp-B3aUMOJICHCTBHAX

Fig. 3. The 4-momentum transfers squared
for threshold production in pp interactions

cists from LIT and BLTP. The main parts of the
NIS magnetic spectrometer come from the com-
pleted EXCHARM experiment (2 X I m multiwire
proportional chambers (MWPC) with all their
readout electronics) and SPHERE installation
(the analyzing magnet, DAQ and logical elec- 0 2 4 6 8
tronics, beam monitoring system). The MPWCs
and their electronics have been transported from
Protvino, and a detailed test-bench study of the
MPWCs before their mounting at the beam line is in
progress, as well as the R&D of detectors for the PID sys-
tem.

4-momentum transfer, GeV?2/c2

10
Proton beam energy at lab., 7}, , GeV

12

of vector meson (p, w, ¢) production by protons and
deuterons in nuclear medium. Exploitation of relativistic
medium and heavy nuclei beams of the Nuclotron may be

The spectrometer can be used as itself for a number of
other experiments, first of all for investigation of the lightest
hypernuclei and charge exchange of lightest nuclei within
the physical programme described in Ref. [6]. Another topic
where the use of the NIS set-up is being considered is study

here of vital importance. The main goal of such studies is to
answer the old-standing questions concerning the possible
influence of the nuclear medium on particle properties.
Concerning the lowest baryon resonances, it has been estab-
lished (Refs. [7]) that A production in nuclei is strongly in-
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Cnexrpomerp NIS Takxe MOXKeT ObITh HCIIOIB30BaH
JUISL IPOBEJICHUS JAPYTUX DKCIIEPUMEHTOB, B IIEPBYIO OUe-
peb IS KCCIIEIOBAaHMH JIeTYalllnX TUIIepbsJiep U Iiepe3a-
PSAAKH JETYaNIINX sIep M0 MporpamMme, U3JI0KEHHOH B pa-
Oorax [6]. PaccmarpuBaeTcsi BOBMOKHOCTh MPUMEHEHHS
yctaHoBKH NIS as mcciaeoBaHus pOXKICHUS BEKTOPHBIX
ME30HOB (p, w, ¢) IPOTOHAMHU U JACHTPOHAMHU B AJCpHOU
cpene. Jist 3To# 3a/1aul MOXKET OKa3aThCsl PEIIAIOIINM UC-
IMOJIB30BAHUC ITYYKOB PCIATUBUCTCKUX ANCP CPEAHETO U
0OJIBIIIOT0 AaTOMHOTO HOMepa. [JaBHas Iiefb MOZOOHBIX
OIIBITOB — TIOJIYYUTHh OTBET Ha )IaBHHﬁ BOITPOC O BO3MOXK-
HOCTH U3MEHEHHS CBOUCTB QJIEMCHTAPHBIX YaCTUIl B AACP-
HOW cpene. B OoTHOMICHHUHU Jierdalimux OAapUOHHBIX PE30-
HAHCOB M3BECTHO (CM. pabotsl [7]), 4To BO30yxaeHue A B
Spax CUIIbHO MOITU(HUIIUPYETCs BIUsHIEM cpejibl. OHaKo
JUIs ME30HOB THIIA P, @, ¢ SKCIIEPUMEHTBI 110 ATOH MpodIIe-
M€ TOJIBKO HAYMHAIOTCSI.
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B. A. Kapuayxoeé u xonnavopayus ®A3A

TensioBast MyJibTH(PparmMeHTaAlNA SEP
U (pa3oBbIe MEPExXoabl «KUAKOCTb—TYMAH)

H <GKUARKROCTb—Ta3»

TernyoBast mynprudparmMeHTanuss — HOBBIH, MHOTO-
TEJIBHBIM THUI pacraja ropsiuux sep, B3pHIBONOAOOHBIIM
MpoLECC, COMPOBOXKIAIOLIUICI MHOXKECTBEHHOM dSMuUccueit
¢parmenToB npomexyrouHoir maccel (PIIM, 2 < Z < 20).
3Ot0 nokazaHo koyutadbopanueit PA3A B 1994 .

[Ipomecc Tpaktyercs HaMu Kak (Pa3oBBI MEPEXon
(TIepBOTO POAA) «HCUOKOCMb—INYMAHY, TIPOUCXOISIINHN IpH
T, = 5-7 MaB. T'opsiuee s1po, paciuMpssach 3a CYET TEIIo-
BOTO JABJICHUS, TOMagaeT B 00JacTh (ha30BOi HEYCTOWUH-
BocTH (crimHOJaNbHasi obnacte). B pesynbrare Quirokrya-
IIUH TJIOTHOCTH TOMOTCHHAS AZIepHAasi CHCTEMa pacIagaeTcs
Ha aHcamOIIb, cocrosmuii u3 Kamenek (PIIM) u saepHOro
rasa (HyKJIOHBI). DTO «s10epHblil mymany (TEPMHUH MPEIIIO-
kel P. J. Siemens, Nucl. Phys. A. 1984. V. 428. P. 189c¢),

KOTOPBIH paszyieTaercs Mo JEHCTBUEM KYJOHOBCKHUX CUII U
perucTpupyercs Kak mynbTadparmeHtanus. Ouzndeckum
OCHOBaHHWEM AaHAJOTHHA MEXAY SICPHBIM BCIISCTBOM U
KJIACCUYECKOM JKMJIKOCTbIO, NMPUBOISALIEN K IOSBICHUIO
CIIUHOMAIBHOW 00J1aCTH, SIBISCTCS CXOACTBO MOJICKYIISp-
HBIX U SJICPHBIX CHJI B OTHOIIICHUU UX 3aBUCUMOCTH OT pac-
cTostHYsI. MOIIeKyIIbl, COMMKAsCh, HCIBITBIBAIOT PUTSKE-
HHE, KOTOpOE 3aTeéM CMEHSEeTCS OTTaIKWBAaHUEM (CHIIBI
Ban-nep-Baanbca). SlnepHbie criipl IMEIOT OTOOHOE ITOBE-
JIEHUE, XOTsl U B COBEPIIIEHHO WHOM IlIKaJie YHEPTUil U pac-
cTosiHUIA. B pesynprate «ypaBHEHHUS COCTOSHUSD IOTydYa-
FOTCSI BECbMa ITOXOKUMHU. YIHBHTEIbHAS YHHBEPCAIEHOCTh
3aKOHOB MpUpoabl! BmecTe ¢ Tem (pa3oBbIii mepexo « K-

V. A. Karnaukhov and the FASA collaboration

Thermal Multifragmentation and Nuclear
«Liquid—Fog» and «Liquid—Gas»

Phase Transitions

Thermal multifragmentation is a new multibody decay
mode of very hot (E* =500-700 MeV) nuclei character-

ized by the copious emission of the intermediate mass frag-
ments (IMF, 2 < Z <20), which are heavier than alpha par-
ticles but lighter than fission fragments. It was proved by the
FASA collaboration in 1994. Such a multibody disintegra-
tion is not an exotic one but the main decay channel of a very
hot nuclear system.

We consider this process as the «liquid—fog» phase
transition (of the first order) which takes place at the temper-
ature T, =5-7 MeV. The hot nucleus expands by the ther-
mal pressure and enters the phase instability region (spin-
odal one). Due to density fluctuations, a homogeneous sys-

tem converts into the mixed state, consisting of liquid
droplets (IMFs) surrounded by nuclear gas. In fact, the final
state of this transition is a nuclear fog, which explodes due
to Coulomb repulsion and is detected as multifragmenta-
tion. Note that the term «nuclear fog» was introduced long
ago by P. J. Siemens (Nucl. Phys. A. 1984. V. 428. P. 189c¢)
on the basis of the similarity between Van der Waals and nu-
cleon—nucleon interactions. In both cases the attraction be-
tween particles is replaced by repulsion in the small interac-
tion range. As a result, the equations of the state are very
similar for so different systems notwithstanding the great
distinction of the energy and range scales. Very impressive
universality of the nature laws! At the same time, the lig-
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KOCThb—TYMaH» — CIIeIIU(DUUECKH SIICPHBIH, XapaKTepUCTH-
KU KOTOPOTO 00YCJIOBJICHBI 3aPsIIOM CHCTEMBI.

B 1101163y TaKOT0 CIICHAPHSI TOBOPST TPU OCHOBHBIX Ha-
OJIrOICHUS:

a) IOPOTOBOCTH SIBJIICHUS;

0) MOHWKEHHAas TUIOTHOCTh CUCTEMbI B MOMEHT pa3Ba-
na: py, =(1/3=1/4)p;

B) MaJloe BPEMs JKH3HH TOPSYEro sipa — MOpsaKa
XapaKTePHOTO  BPEMCHH  (DIIOKTyallMid  I[UIOTHOCTH
(=50 dpwm/c).

ITonHast (as3oBast auarpamMma sICPHOTO BCINCCTRA,
npemiokenHas W. Greiner u H. Stocker (1985), npusese-
Ha Ha puc. 1. O6macTh Ha30BOro mepexona «KHIKOCTb—TY-
MaH» IOKa3aHa B JICBOM HIKHEM yriy. Ero «dyHmamen-
TaJBHOCTHY IS SACPHOIN (PHU3UKH OUEBUIIHA, XOTS, BOSMOXK-

) P
ety
'Jf'.l'._jg 3‘ -

uid—fog phase transition is a specific nuclear transition,

because it is highly influenced by the Coulomb field of the

system.

This scenario is proved by the following observations:
— Multifragmentation has an energy threshold;

— The density of the system at the break-up time is reduced:
pp =1/3=1/4)p;

— The mean lifetime of the fragmenting system is very
small (= 50 fm/c), which is of order of the density fluctu-
ation time scale.

The nuclear phase diagram is presented in Fig. 1 as de-
signed by W. Greiner and H. Stocker (1985). The region of
the liquid—fog phase transition (spinodal region) is shown in
the lower left corner. Its significance for nuclear physics is
evident, but it may be not so fundamental as the transition to
quark-gluon plasma. However, it does definitely exist!
Moreover, its investigation may be useful for understanding
the supernova dynamics.

HO, 1 HE CTOJIb 3BHAYUTECJIbHA, KaK B CJIy4yac KBapK-FJ'[}OOHHOI\/'I
ma3Mbl. Ho 3ato oH 3aBesiomo cyiectByeT. bonee Toro, mo-
JIy4a€MbI€ MPHU €ro UMCCICIOBAHUUN TaHHBIC IMOJIE3HBI JJIA
TMMOHUMAaHUA TUHAMUKHN CBEPXHOBBIX 3BC3/.

JL71s1 nomyueHus ropsiuux sSAep IUPOKO UCIIONb3YIOTCSA
peaxIy Ha TSOKENbIX HoHaX. OHAKO B 3TOM CITydae HarpeB
COITPOBOXKAACTCA 3HAYUTCIbHBIMU CKAaTUEM, BPAILICHUEM U
nedopmanueit cucrembl. KapTuHa yrporiaercs, €Clid uc-
MOJI30BATh JIETKUE IyYKH (IIPOTOH, TENINIT) C PEIATUBUCT-
ckoil sHepruei (puc.2). IIpoxoas uepe3 SAPO-MHIIEHD,
ITPOTOH HUCHBITBIBACT COyAapC€HUA C HYKJIOHaAMH, BBIZbIBAas
BHyTpusiiepHbii kackaa (INC*). beicTpbie yacThIbl BbLIe-
TalOT, MEIJICHHBIE 3aCTPEBAIOT B SAApE-OCTAaTKE, Harpenas
ero. OTo YHUKaJbHBIA CHOCOO IONYYCHUS] TOPSIYHX sIIIep,
OHEPIUA B036y)K}]eHI/I$[ KOTOPBIX MPAKTUICCKHU LICITIUKOM TEC-

Jy6Ha, 1994 r. [pynma y4eHbIX — YYaCTHHKOB
9KCIIEPUMEHTOB Ha cuHXpodazorpone OMSU mo
nporpamme GA3A: B. Kapu (MAD, Kpakos,
[onpma), O. Hopbek (Yausepcuret Aitoser, CLIA),
X. Ottnep (MAD BTLL, Japmmrant, ©PT),

B. A. Kapnayxos (OMSIN)

Dubna, 1994. A group of scientists involved in the
experiments at the JINR Synchrophasotron within
the FASA project (left to right): V. Karcz (INP,
Cracow, Poland), E. Norbeck (Iowa University,
USA), H. Oeschler (INP, Darmstadt, Germany) and
V. Karnaukhov (JINR)

An effective way to produce hot nuclei is collision of
heavy ions with energies of up to hundreds of MeV per nu-
cleon. But in this case heating of nuclei is accompanied by
compression, strong rotation and shape distortion, which
may essentially influence the decay properties of hot nuclei.
The picture becomes simpler and clearer when light rela-
tivistic projectiles (first of all, protons, antiprotons, pions)
are used. Figure 2 illustrates the central collision of a rela-
tivistic proton with a heavy target (it is usually Au). Passing
through the target, the proton creates an intranuclear cas-
cade (INC). Fast cascade particles are ejected into the for-
ward hemisphere, while slower ones are absorbed by the
target spectator. As a result, the hot remnant nucleus ex-
pands and disintegrates, emitting nucleons and fragments. It
is our way! In contrast to heavy ion collisions, fragments are
emitted by the only source — the slowly moving target
spectator. Its excitation energy is almost entirely thermal.
Light relativistic projectiles provide therefore a unique pos-
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roBasi. PazorpeToe u pacuivpuBIeecs siIpo-0CTaToK pas-
BaJIMBACTCSI, UCIIYCKas B Pa3HbIC CTOPOHBI HYKJIOHBI U (hpar-
MEHTBI. MBI Ha3bIBae€M 3TOT MPOLECC MEeNni080U MyIbmu-
@paemenmayueri. OH  YCICIIHO  ONUCBHIBACTCS B
TEPMOJUHAMUYICCKOM IIOAXOAC, PA3BUTOM B CTAaTUCTHYC-
ckoit Mmozenu mynsrudparmentanuu (SMM, Mocksa—Ko-
TIEHTareH).

Jlist u3ydeHus TeII0BOW MyJIbTU(pArMeHTaluy ObL1a
co3nana 4m-ycranoBka @A3A. OHa pa3melneHa Ha MmydKe
nykiorpona OUSU. B ycranoBke 30 TenecKomoB 3apsiKeH-
HbIX yactull, dE(ra3) X E(Si(Au)), u 64 cueruuka CsI(TI),
COCTABJISIOIINX JIETEKTOP MHOKECTBEHHOCTH ()ParMEHTOB.
[TormHoe ymciO KaHamoB 2eKTpoHUKH — 205. YcTaHOBKA
MO3BOJIIET M3MEPSTH PACTIPEICIICHUs] COOBITHI IO MHOXKE-
CTBEHHOCTH ()ParMEeHTOB, MX JHEPreTHYECKUE CIIEKTPHI,
YIJIOBBIC U 3apsIOBBIE PACTIPEICICHNUS, KOPPEISIHUHU TI0 OT-
HOCHUTEIBHOMY YTy U ckopocTd. C IOMOIIBIO 3TOH yCTa-
HOBKH B 1993-1997 1. ObliIa MPOBEACHA CEPUS IKCIICPH-
MeHToB (cM. «HoBoctu OUSIN», 1997, Ne 3), Ha ocHOBa-
HUM KOTOPBIX H CAETaH BBIBOJA, YTO TEIJIOBas
MyJbTU(parMeHTalnus — CyTh (ha30BbId MEPEXOM <OKH/I-
KOCTBb—TyMaH».

Hpyroit Tum simepHOTO (ha30BOTO TMEPEXOIa, «HCUO-
KOCmb—ea3y», OKAAAETCs Mpu 00Jiee BBICOKOW TeMIeparype.

sibility of investigating thermal multifragmentation, which
is governed by the thermodynamic properties of a hot nu-
clear system. That is why the Statistical Multifragmentation
Model (SMM, Moscow—Copenhagen) is so successful in
describing the details of thermal disintegration of highly ex-
cited target spectators.

We use the 47-set-up FASA installed on the Nuclotron
beam. This device includes 30 telescopes dE(gas) X
E(Si(Au)) and a fragment multiplicity detector composed of
64 CsI(T1) thin scintillators. The total number of electronic
channels is 205. The FASA set-up gives the possibility of
measuring different observables: the fragment multiplicity
and charge distributions, energy spectra for the events with a
given multiplicity, angular distributions, IMF-IMF correla-
tions as a function of the relative angle and relative velocity.
A number of experiments were performed with the FASA
set-up during 1993-1997 to gather the data for the conclu-
sion that thermal multifragmentation is in fact a nuclear /ig-
uid—fog phase transition.

Another type of nuclear phase transition, a «/iquid—
gas» transition, is expected to occur at higher temperatures.
The top of the spinodal region corresponds to the critical

Puc. 1. Ilpennonaraemast pazoBast quarpaMma siepHOTO BEIeCTBa
(po— HOpMaIbHAas sA/IepHast IIIOTHOCTh), CIUHOIAJIbHAS 00/1aCTh
MOKa3aHa BHHU3Y CJICBa

200
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Fig. 1. The proposed nuclear phase diagram: p/p, is the baryon
density in the units of the normal nuclear density, the spinodal re-
gion is shown in the lower left corner

Puc. 2. Kapruna coynapenust ObICTpOro mpoToHa ¢ siapoM. Brepen
JIETST HyKJIOHBI, BEIOUTBIC B IIPOLIECCE BHYTPHSAAEPHOTO KacKaa.
Tops4nii CrieKTaTop MUIICHH «Pa3BaJINBACTCS» HA (PParMEHTHI

é
08
/-/,{\’%\W

Fig. 2. Illustrative picture of central collision of a relativistic pro-
ton with a heavy target. The fast cascade nucleons are ejected in the
forward hemisphere, hot and expanded target spectator breaks up
into fragments of different sizes

temperature 7, for this transition. At this critical point the
liquid and gaseous phases become identical, the surface ten-
sion 0 ((T') vanishes, and only the gas phase is possible
above T',.. The most motivated expression for o ((7') is the
following:
2 )4
_ C

c

According to the SMM, the fragment charge distribu-
tion Y (Z) crucially depends on the contribution of the free
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Kakas cBsi3b MEXKIy 3TUMH ABYMsI (ha30BBIMH IIepexoaamu’?
BepmuHoi#i cnimHOaMbHON 06MacTu ABiseTcs ocobdas ToU-
Ka — KpuTHyecKas Temmneparypa 7, ¢hazoBoro mepexozna
«WKHUAKOCTb—Ta3». B KpUTHUECKOM TOUKE KUJIKAsI U Ta30Bast
(haswl CTAHOBSITCS MICHTUYHBIMU, TPAHHIIA pa3zesia MEXIY
HUMH HcYe3acT, KOI((DHUIMEHT MOBEPXHOCTHOTO HATSKE-
Hust 0 ((T') obpamaercs B mynb. Ilpu T'> T, cymecTByeT
TONIBKO TazoBas ¢aza. Hanbomee MOTHBHPOBAHO CIEAYIO-
mee BeIpaxxenue 1 o ((T):

) 2\ 5/4
2-
o (I=0,0) S5
S S
T2 +71?

B cooTBeTcTBUM CO CTATUCTHYECKON MOJEIBIO BBIXOI
(hparMeHTOB, WX pacmpenereHue mo 3apsay Y (Z) cyme-
CTBEHHO 3aBHCST OT BKJIaJla IOBEPXHOCTHON SHEPTUH B H-
TPOMHIO KOHEYHOTO COCTOSIHUS Iporecca. DTO JaeT BO3-
MOYKHOCTB onpeneuth I', u3 Buga Y (Z). s aToro 3apsmo-
Boe pacrpenenenne OIIM u3 coymapennii p(8,1 I'3B) + Au
OBLTO MpOoaHATM3UPOBAHO B paMkax SMM ¢ KpuTHYECKOU

surface energy to the final state entropy. This allows deter-
mination of the 7', value from the shape of measured Y (Z).
To do that, we analyzed the charge distribution of fragments
produced in p(8.1 GeV) + Au collisions using the statistical
multifragmentation model (SMM) with the critical tempera-
ture T, as a free parameter. It is known that the shape of
Y(Z)is well approximated by the power law: Y (Z) ~ Z77 . It
is conventional to use T pp» AN apparent exponent, to stress
the fact that the power law description is not exact in the
general case. The results are shown in Fig. 3. The measured
power-law exponent is given as a band with a width de-
termined by the statistical error. The calculated values
assuming different 7', are given by symbols. From the best
fit of the data and calculations one concludes that

Tapp -
2.0 5 Puc. 3. Ilapamerp T
15F
10|

r (T.)exp = (20 £ 3) MeV
05}

0-||||I||||I||||I||||I
5 10 15 20 25
T, MeV

TemIieparypoii 7, B kauecTBe cBOOOIHOro mapamerpa. 3a-
psiIoBoe pacnpeseneHue GpparMeHTOB XOPOILIO arpPOKCH-
MHPYETCS CTEMEHHBIM 3akoHOM: Y(Z)~ Z~'. Ha puc. 3
MIPE/ICTABICHO AKCIIEPUMEHTAJIbHOE 3HAYCHUE T U pacyer-
HbIC BCJIMYUHBI, MOJYUYCHHBIC JId PA3JIMYHBIX 3HAUCHUM
KPUTUYECKOM Temneparypsl. YacTto mis mokasareis cre-
TCHHOTO 3aKOHA HCIIOIB3YeTCs O0003HAYCHHE T, T10-
CKOJIbKY B OOILIEM Cllyyae CTENEHHOH 3aKOH TOJIBKO IpPH-
OJIM3UTENIFHO ONUCHIBACT 3apsoBoe pacnpeneneHue. Hau-
Jy4IllIeMy COIVIACHIO JKCIEPHMEHTa W TEOPHH OTBEYaeT
T.=(20=x3) MaB (90 % CL). Ilpu Takom 3Hauenuu 7',
MOJIEJIb XOPOIIO OIMCHIBAECT Pa3Ball TOPSUEro CIEKTaropa
Ha (pparMeHTHI B COYIAPEHUSIX TIPOTOHOB U 00JICE TSHKEIBIX
PESITUBUCTCKUX sIIEP (4He u 12C) ¢ 3os0ToM (puc. 4, a).
JInist HUX TakKe MMEeeT MECTO MEXaHNU3M TEIIIOBON MYJIBTH-
(parmernrarun. OnHAKO, 32 CUET MOBBIMICHUS TEMIIEpaTy-
PHI, Ha OoITee TSHKETBIX (YeM IMPOTOHBI) ITydKax HaOfomaeT-
Cs1 TIOSIBJICHUE KOJUIEKTUBHOTO MOTOKA, BEI3BAHHOTO TETIJIO-
BBIM JIABJICHHEM: JHEPIETUUECKUE CIIEKTPBI (PParMeHTOB
CTaHOBATCS Oonee sxecTkuMu. Ha puc. 4, 6 mokazaHa ar-

app CTETICHHOIO 3aKOHA 3apsi/I0BOIO PACIPE/CIICHH ¢par-

MeHTOB Y(Z) ~ Z~ ' mOmOCKa — JKCIIEPHMEHTAIBHOE 3HAUCHHE (£ CPeHEKBA-

JIpaTU4Has cTaTucThdeckas omuodka) st p(8,1 I'3B) +Au, kBagparsl — npen-
CKa3aHUsl MOJIENU B MPETIONOKEHNHN PasiuuHbIX T,

Fig. 3. The power-law (¥ ~ Z ©) exponent for the p(8.1 GeV) + Au collision.
The band corresponds to the measured value and its error bar. The symbols are
model predictions assuming different values for the critical temperature 7, of the
liquid—gas phase transition

T, =(20£3)MeV at the 90 % confidence level. Using this
value of the critical temperature, the model describes well
the break-up of hot target spectators produced in collisions
of protons and heavier relativistic nuclei (4He and 12C)
with gold (Fig. 4, a). The mechanism of thermal multifrag-
mentation also takes place for these heavier projectiles, but
the onset of the collective flow is observed, which probably
is driven by the thermal pressure. We shall not discuss the
flow phenomenon in this short note.

The approximation of the measured charge distribu-
tions by the power law is shown in Fig. 4, b. The insert pre-
sents the obtained 7 values as a function of the projectile
energy. The value of the exponent has a minimum at the
point corresponding to the mean break-up temperature
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MPOKCUMAIIUsI M3MEPEHHBIX 3apsA0BBIX pacipeseneHnii GparMeHTOB CTENeHHbIM
3aKOHOM. B0 BcTaBke MaHBI MOJyYCHHBIC 3HAYCHUS TTapamMeTpa T B (QyHKIMH dHEP-
THH ITy4YKa IIPOTOHOB “He n 12C. Benmumna v MIPU YBEITMYEHUH SHEPTHH TIPOXOIUT
yepe3 MUHUMYM, IIPH 3TOM TeMIlepaTypa CHCTEMbI Okosio 6 MaB. Dto Tunmunoe
«KPUTHYECKOE TIOBEJICHNE», OXKUIAEMOE MOJEIISIMU U1l CHCTEM B YCIOBHAX (az3o-
Boro nepexosa. Ho Teneps Mbl 3HaeM, 9TO 3T0 (pa30BBIH MEPEXON «IHCUOKOCHIb—HY-
Mamy», TPOUCXOISIINNA B CIIMHONAIBHOH OOJIACTH HPH TEMIIepaTypax 3aBeIOMO
nmke T .. besycnoBHo, nosy4ennoe 3nauenue I', MOIENbHO 3aBUCUMO, OJHAKO OHO
MIPE/ICTABISIETCS] TIEPBBIM JIOCTATOYHO HAJIEKHBIM OINPEICIICHHEM 3TOTO BasKHOTO
rapaMeTpa, ITOCKOJIbKY HCIIOJIb30BaHHAsI MOJIENb XOPOIIO ONHCHIBACT OONBIION
Ha0op MaHHBIX 10 MynbTH(parmMerTanun. OTMETHM, UTO B psfe padoT NeKIapupy-
ercs Oonee HU3KOE 3HAaYeHHUE 7', B HEKOTOPBIX CIydasX 3TO CBSA3aHO C TEM, YTO 3a
KPUTHUYECKYIO TeMIIepaTypy HPUHAMAETCs XapaKTepHasi TeMIeparypa pas3Bajia CH-
crembl T'y.

Puc. 4. 3apsinoBeie pacnpeneneHus (gparmeHToB ans coymapenuit p(8,1 I3B), “He “4mn
14,6 I5B)u 12c (22,4 I'3B) ¢ Au: a) auuun paccuntansl B Mogenu INC* + SMM; 6) nanHble

OIKUCAHBI CTEIIEHHBIM 3aKOHOM Y ~ Z_T, 3HAYEHUsS T — BO BCTaBKE
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Fig. 4. The measured fragment charge distributions for p(8.1 GeV) + Au (°),
“He(4 GeV) + Au (O), *He(14.6 GeV) + Au (W), '2C(22.4 GeV) + Au (A): a) the lines are
calculated by the INC* + SMM model; b) the power-law fits of the data with T parameters giv-
en in the insert as a function of the beam energy (in gigaelectronvolts)

T, =6MeV. This s a typical «critical behaviour» expected for the systems under the
conditions of phase transition. Now we can definitely state that this is the liquid—fog
phase transition, which takes place in the spinodal region at the temperatures
T,<T,.

The obtained value of the critical temperature is model-dependent, as is any oth-
er estimate of 7., but it seems to be reliable as the model used describes well a large
variety of the experimental data. Note that in some papers a lower value of the critical
temperature is declared. But the analysis of these works reveals that the break-up
temperature 7', is actually measured.
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M. Banaworo, M. B. Aéoees, B. /I. Axcenos

Muxkpocrpykrypa peppoxuaKocTen
110 JAHHBIM MAaJIOYIJIOBOI'0 PACCesIHUS HEUTPOHOB

DeppoXKUAKOCTH (MATHUTHBIC JKUIKOCTH), CTaOWIIb-
HbIE JIUCIEPCHHM MAarHUTHBIX MaTE€PUAIIOB B JKUJKOCTSIX,
CTaOMIM3UPOBAHHBIE OBEPXHOCTHO-AaKTUBHBIMU  Bellle-
ctBamu (ITAB), HaxoaAT MIUPOKOE TPUMEHEHNE BO MHOTHUX
TEXHHMYECKUX M HMHAYCTPHAIBHBIX OOJNACTSAX: MeXaHW4Ye-
CKHe ycTpoiicTBa (aemidepbl, BHICOKOBAKYyMHbIE 3aTBOPHI,
MOALIMITHUKY, [PUBOJBL, MEPEKII0YaTesH), Cernaparopsl,
TEXHUYECKasi aKyCTHKa, M3MEpUTEIbHbIC PUOOPHI U JIaT-
YHMKH, TEYaTAIOIINEe YCTPOMCTBA, SJIEKTPOMArHUTHAs Je-
(exrockonust u p. IIepCcrieKTUBHBIM SIBIISETCS UCIIOb30-
BaHKe (PEPPOKUIKOCTEH B MEAUIIMHCKUX LIEJISAX JUIS TPAHC-
MOPTUPOBKM  JIGKAPCTBEHHBIX  MpElapaTtoB  BHYTPH
OpraHU3MOB, MArHUTHOM TUIIEPTEPMHH, IMATHOCTHKH C IO~
MOIIBI0 MAarHUTHOTO Pe30HaHCca. BO3MOXKHOCTh AJIHUTEIb-
HOTO HCIIOJIb30BaHMsl (EPPOKHUIKOCTU OIPEIENseTCs ee
CTaOMILHOCTBIO B PA3JIMYHBIX PEKUMAX BHEIIHEH MarHuT-

HOM Harpy3Ky B TOM MJIM MHOM YyCTpoicTBe. B 3TOH cBA3M
3HAHHWE MUKPOCTPYKTYPBbI HI'PAcT KITIOYEBYIO POJIb B IIOHU-
MaHUH 1 YIPaBICHUN MEXaHU3MaMH CTaOMIH3anuy Gpeppo-
JKHJIKOCTH.

B Tedenue psga nmocnenHux Jyiet B Jlaboparopuu Hew-
TpoHHOU (pm3uku uMm. M. M. @panka BexyTcs paboTHI 1O
HCCIICIOBAHAIO CTPYKTYPBI Pa3IHUHBIX (EeppOrKUAKOCTEH
MTOCPEICTBOM METO/Ia MAJIOYIJIOBOTO PACCESHUS TETIOBBIX
neritponoB (MYPH). JlaHHBII MeTOJ MO3BOJIET OIpele-
JSATh CTPYKTYypHBIE 0COOCHHOCTH (PEPPOKUAKOCTEH B Ana-
ma3zoHe pa3mepos ot 1 go 100 um. B wacTHOCTH, TONTy4aTh
nHpopMaIuioo o (YHKIUH pachlpeaesieHus] 1Mo pasMepam
MarHUTHBIX YaCTHI], a TAKXKE O CTPYKTYpE CTAOMIH3UPYIO-
et obonouku [TAB Bokpyr atux vactun. biaaronaps 3Ha-
YUTETHHOMY MarHUTHOMY PAacCESHHUIO B HCCIECIYEMBIX CH-
CTeMax MPEACTABIACTCS BO3MOKHBIM pa3/ielbHOE H3yde-

M. Balasoiu, M. V. Avdeev, V. L. Aksenov

Microstructure of Ferrofluids by Means of
Small-Angle Neutron Scattering

Ferrofluids (magnetic fluids), fine stable dispersions of
magnetic materials in liquids stabilized with surfactants,
find wide application in many technical and industrial fields
such as mechanical devices (dampers, high-vacuum seals,
bearings, actuators, valves, switches), separators, technical
acoustics, measuring devices and sensors, printing equip-
ment, electromagnetic defectoscopy and others. Of consid-
erable promise is the development of their applications in
medicine for magnetic drug targeting and delivering, mag-
netic fluid hyperthermia, magnetic resonance imaging. Sta-
bility under different regimes of external magnetic load in a
specific device determines the possibility of exploiting fer-
rofluids during long periods of time. In this connection the
knowledge of the microstructure of ferrofluids plays a key
role in understanding and control over mechanisms of their
stabilization.

Over the last years works on the study of microstruc-
ture of different ferrofluids by means of small-angle neutron
scattering (SANS) have been carried out at the Frank Labo-
ratory of Neutron Physics of the Joint Institute for Nuclear
Research. The SANS method allows one to reveal signifi-
cant structural features of the studied objects at the scale of
1-100 nm. In particular, the information about the size dis-
tribution function of the magnetic particles, as well as about
the structure of the stabilizing surfactant shells around the
particles can be obtained. Due to significant magnetic scat-
tering, SANS allows the separate study of nuclear and mag-
netic structures of ferrofluids. Another important SANS ap-
plication is the possibility of detecting the formation and de-
velopment of aggregation in ferrofluids. Experiments with
nonpolarized thermal neutrons are performed at the YuMO
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HUE UX SIIEPHOM M MarHUTHOM CTPYKTYyp. Jpyroil BaxHOMI
0COOEHHOCTBIO McHoJib30BaHus Metona MYPH ssisercs
BO3MOYKHOCTb peructpanuu (GOpMUPOBAHUS U PA3BUTHUS B
(heppOKHUIKOCTAX PA3TUUHBIX arperaTos.

OKCHEPUMEHTHI C HEMOISIPU30BAHHBIMU HEHTPOHAMU
BBITIOJTHSIOTCSL HAa MaJIOyrioBOoH ycraHoBke FOMO wum-
myJabCHOTO peaktopa MIBP-2 B momonHeHHe K IpyruM METO-
JlaM, TaKUM KaK MaJIOyTJIOBOE PACCESTHHE TTOIIPH30BaHHBIX
HEUTPOHOB, MarHeToMeTpusi, peosnorus u aAp. Mccienona-
HUS TIPOBOJIATCS COBMECTHO C PSAOM HCCIEIOBATEIBCKUX
eHTPOB: HCTUTYTOM KOCMHUYeCKUX uccienopannii (byxa-
pect, Pymbrans), LentpoM (yHIaMEHTaIBHBIX U BBICOKO-
TEXHOJIOTHYECKUX wucciaeaoBannii (Tummumoapa, Pymbi-
Hust), VcenenoBareibCKuM HHCTUTYTOM (DM3UKH TBEPOTO
tena u ontuku (bynanemr, Benrpus), MccnenoBareabckum
nearpoM GKSS (I'mectxaxt, 'epmanmst), Mactutytom [lay-
ns Lleppepa (Buuren, Iseinapus).

UccnenoBanust hepporkUIKOCTed HOCAT Kak (yHa-
MEHTAJIBHBIN, TAK ¥ IPUKIaIHON xapakTep. Tak, mist dep-
POXHUIKOCTEH Ha OCHOBE HEMOJSIPHBIX OPTaHMYECKUX pac-
TBOpUTEJICH (HalpUMep, MarHeTUT B OCH30J1e, CTa0MIN3H-
POBAHHBIA OJEWMHOBON KHCIOTOH) mokazaHo [1-3], 4to
KOJUTOMTHBIC YACTHUIIBI B )KUIKOCTSAX XOPOIIIO OTIHMCHIBAIOTCS
B paMKax MOJENH <«sIIpo—000soukay (KBazuchepuueckoe

MarHuTHOE SJIPO, MOKPBITOE OJHOPOAHONH 0OOIOUKOI
[TAB). B maHHBIX )KHIKOCTIX HAOIIOMaeTCs SPPEKT YMEHbB-
IICHUST TONIMHBI o0onouku [IAB ¢ pocrom oObeMHOU
JIOJTM MarHUTHOTO MaTephalia, YTO yKa3bIBaeT Ha TO, YTO
YBEIIMYHUBAIOIICEe MEKIACTUIHOE B3aUMOICHCTBIE MPIDKHU-
MaeT XBOCThI MoJiekyn [TAB Kk moBepXHOCTH MarHeTuTa.
Tonmmuua ciost [TAB sBisieTcsl KIIIOYEBBIM TapaMeTpoM,
OTIPENENIAIONINM CTaOMIBHOCTE (eppokuakocTa. Curya-
LUsT CIIOKHEE I (PepPOXKUAKOCTEH Ha OCHOBE MOJIIPHBIX
pactBopuTeneii [ 1, 4-6], B yactHocTH BOzBEL. B aTOM ciyuae
HCTIONB3YeTCs TaK Ha3bIBaeMasl IBOIHAS CTaOWMIH3anus: 32
nepBbIM ciioeM [TAB, 00pa3zoBaHHBIM Ha TOBEPXHOCTH Mar-
HUTHBIX 9aCTHI] 32 CUET XEMHCOPOIHH, (POPMHUPYETCS BTO-
poii cioii ITAB Onaronapst ¢puzudeckoit axcopouun Moie-
Ky [TAB Ha mepBoM citoe. B s)KHUIKOCTSIX TAKOTO THITA OBLITH
oOHapykeHbl creruduuaeckne arperatsl [1]. JlomomHu-
TeJbHAas arperauus MOKeT UMETb MecTo [4—6], korna xu-
KOCTh TIOMEIIAETCS B MArHUTHOE TI0JIe, a TAK)Ke KOTJia Mar-
HUTHOE IIOJIE IOCJIE HEKOTOPOTO BPEMEHH BBIKIIFOUACTCS.
XapakTepHOe TIOBEICHUE PACCESHIS Ha (PePPOKUIKOCTSIX,
MOJIBEPraeMbIX MAarHUTHON Harpy3ke, Mo3BoJIseT [6] BhIe-
JTUTH HecTaOwibHBIC 00pasisl. CpaBHeHue [5] meronma
MYVYPH ¢ MarHeToMeTpu4eCKUMU U PEOJIOTUIECKUMU METO-
JIaMU TIPH TPOBEPKE CTAOMIBHOCTH (EPPOKUAKOCTEN TI0-

time-of-flight small-angle diffractometer at the IBR-2
pulsed reactor in adition to other techniques such as
small-angle scattering of polarized neutrons, magnetometry
and rheology. The investigations are done in collaboration
with several research centres: Institute of Space Sciences
(Bucharest, Romania), Centre for Fundamental and Ad-
vanced Technical Research (Timisoara, Romania), Re-
search Institute for Solid State Physics and Optics (Bu-
dapest, Hungary), GKSS Research Centre (Geesthacht,
Germany), Paul Scherrer Institut (Villigen, Switzerland).
Both fundamental and applied aspects are of interest in
the experiments. Thus, for ferrofluids based on nonpolar or-
ganic solvents (for example, magnetite in benzene stabilized
by oleic acid) it is shown [1-3] that colloidal particles in the
fluids are well described in the framework of core—shell
model (quasispherical magnetic core covered by homoge-
neous surfactant shell). The effect of decrease in thickness
of surfactant shell with the growth of magnetic volume frac-
tion is observed. This points to the fact that the interparticle
interaction increasing with the concentration presses the
surfactant tails in the layer closer against the magnetite sur-
face. The thickness of surfactant shell is the key parameter
which determines the stability of the fluids. The situation is

more complicated in ferrofluids based on polar solvents [1,
4-6], in particular, water. In this case the so-called double
stabilization is used when the first surfactant layer due to
chemisorption is followed by the next layer due to physical
absorption. In these fluids specific aggregates are found [1]
to be present. Additional aggregation effects in the fluids of
this type can take place under the magnetic field, as well as
after the magnetic field is turned off [4—6]. The characteris-
tic behaviour of the scattering from ferrofluids allows one to
separate stable and unstable samples [6]. Comparison [5] of
the presented technique to test the stability of the ferrofluids
with other methods, such as magnetometry and rheology,
shows qualitative agreement. In respect to neutron scatter-
ing we should note that in the course of neutron experiments
the regimes of magnetic load close to those used in practice
can be easily attained. Along with it no effects but of the
magnetic field which could result in structural changes in
ferrofluids take place. All this makes the SANS technique
promising for nondestructive tests of stability of industrial
ferrofluids.




I B NABOPATOPUAX NHCTUTYTA I

AT THE LABORATORIES OF JINR

Ka3blBaeT KayeCTBEHHOE coracue. B
OTHOLIEHUH HEUTPOHHOIO PaCCEesSHUs
ClIelyeT OTMETUTh, YTO B Ipoliecce
HEUTPOHHOTO IKCIIEPUMEHTA JIETKO MO-
I'YyT OBITh BOCIPOM3BEACHBI PEKHUMBI
MAardiMTHBIX Harpy30K, HCIIOJIb3yEMbIC
Ha mpakTuke. [Ipy 5TOM HHUKaKux 10-
MOJIHUTENBHBIX 9PPEKTOB B CTPYKTYP-
HbIX U3MCHCHHAX, KPOMC KaK OT BO3-
HeﬁCTBHH MarHuTHOTO I10JIs1, HC BO3HH-
KaeT. Bece 1o penaeT nepenekTuBHbIM
UCIIOJIb30BAaHNUE METO/a MAJIOyIJIOBOTO
paccesiHusl HEHTPOHOB ITPU TECTHPOBa-
HHUH CTa6I/IJ'H)HOCTI/I ITPOMBITIIIJICHHBIX
(heppOKHUIKOCTEH.
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5—-6 utoHsa B [ly6He noa npeacenaTenibCTBOM
avpekTopa OUAN akapemuka B. I. KapgbiweBckoro
npoxoauna 94-a ceccusa YuyeHoro coBeta MHcTutyTa.

B. I. KagplweBckuin  BbICTYNUI €
nHcopmaumen o perueHnsax ceccum Ko-
MUTETA MOMIHOMOYHbLIX NpPeacTaBUTe-
nen rocygapcte — uneHos OUNAN ot
20-21 mapta 2003 r.

C poknagom o ceMuneTHen Hayu-
Hon nporpamme passutus ONAN BbI-

CcTynun BULe-AMpeEKTOp npodeccop
A. H. CncaksiH.
[MmaBHbIN MHXeHep onAn

yneH-koppecnongeHt PAH T [. Wwup-
KOB JOMOXWN 0 Xxoae paboT Ha 6a30BbIx
yctaHoBkax MHcTuTyTa.

C pokrnagamu O pekomeHaaumsx
NPOrpamMMHO-KOHCYNBTAaTUBHBIX  KOMU-
TetoB  BbicTynunu 1. CnnunnaHTuHm
(MKK no dwusmke yactuu), H. AHxesa
(MKK no spepHon dumsuke), X. laytep
(MKK no dwmanke KOHOEHCUMPOBAHHbLIX
cpeq).

A. H. CncaksaH un L. Bbinos coob-
UMM MHPOPMALMIO O COCTaBe M Npea-
cepartensx [NKK.

B pamkax ceccun YyeHoro coseTa
COCTOANOCh 3aceaHune Kpyrrnoro ctona
«PymbiHua B OMAN», Ha koTOopoMm Bbi-
CTYNWNY NPeACTaBUTENN HAY4YHbIX LIEH-
TPOB, YHVWBEPCUTETOB W OpraHu3auui
PyMbiHWKM, Bbina OTKpbITa (OTOBLICTaB-
Ka Ha 3Ty Temy.

Coctosinucb BbIOOPbI Ha BakaHT-
Hble AOIMKHOCTU AnpekTopa Jlaboparo-
pun sgepHbIX Npobnem n 3amecTute-
new gupektopa Jlabopatopun nHdop-
MaUMOHHBIX TEXHOMNOorn, OObSBMEHbI
BakaHcuu no BblGopam 3amecTuTenemn
avpektopa Jlabopatopum  siAepHbIX
npobnem Ha 95-i ceccumn Y4yeHoro co-
BeTa.

C HayyHbIMM [OKNajamu Ha cec-
cum Bbictynunu: C. IN. Kanuuya «Poct
HaceneHnsa 3eMmnm ¢ TOYKN 3peHns u-
sukm», HO. L. OraHecsaH «Ha nytu K
118-my anemeHTy», H.A. PycakoBud
«JlabopaTopusi  sigepHbIX  npobrem
mm. B. . Oxenenoea: 1993-2003 rr.».

The 94th session of the JINR Scientific Council,
chaired by JINR Director V. Kadyshevsky,
took place in Dubna on 5-6 June.

At the session, Academician
V. Kadyshevsky informed the Council
about the decisions taken by the JINR
Committee of Plenipotentiaries at its
meeting held on 20—21 March 2003.

Comments on the Programme of
JINR’s Scientific Research and Devel-
opment for 2003-2009 were given by
JINR Vice-Director A. Sissakian.

JINR Chief Engineer G. Shirkov re-
ported on the status and operation of
the JINR basic facilities.

The recommendations of the JINR
Programme Advisory Committees were
presented by P. Spillantini (PAC for Par-
ticle Physics), N. Janeva (PAC for Nu-
clear Physics) and H. Lauter (PAC for
Condensed Matter Physics).

The session included a round-table
meeting «Romania at JINR», at which
presentations were given by represen-
tatives of Romanian scientific centres,

universities and organizations. A dedi-
cated photo exhibition was also orga-
nized.

At the session, elections were held
of the Director of the Dzhelepov Labo-
ratory of Nuclear Problems and of
Deputy Directors of the Laboratory of
Information Technologies. Vacancies
were announced of Deputy Directors of
the Dzhelepov Laboratory of Nuclear
Problems to be elected at the 95th ses-
sion of the Scientific Council.

The following scientific talks were
delivered at the session: «What a
Physicist Can Say about Global Popu-
lation Growth» by S. Kapitza, «On the
Way to Element 118» by Yu.
Oganessian, and «Dzhelepov Labora-
tory of Nuclear Problems: 1993-2003»
by N. Russakovich.

V. Kadyshevsky presented the Di-
rectorate’s proposals on the awarding
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B. I KagblweBckuin  npeacrasun
NpeanoXeHns ANPeKLUn O MPUCBOEHUN
rpynne y4veHbix 3BaHus «lTOYeTHbIN
aoktop OUNAN». Coctoanocb Bpyde-
Hune aunnomoB OUNAM 3a 2002 r.

Y4YeHbli COBET MpUHAN criegyto-
LLIYIO pe30moLmHo.

|. O6LwWwme nonoxeHus

1. Y4YeHbIn COBET MPUHMMAET K CBe-
OEHUI0 MHdOpPMauuo, NpeacTaBreH-
Hyto aupektopom OWAN B.T. Kagpbl-
LLIEBCKNM, O PELUEHUsIX COCTOSIBLUENCS
B mapTe 2003 r. ceccum Komuteta non-
HOMOYHbIX npeacTasutenen  (KIIM)
OWAN, B yacTHOCTU:

* 006 yTBepxaeHun «lpobnemHo-Te-
MaTWU4ecKoro mnraHa Hay4yHo-uccre-
JoBatenbckux paboT u mexayHapog-
Horo coTpygHudectBa OWAU  Ha
2003 r.», OCHOBaHHOro Ha pPeKOMEH-
Jaumsix YyeHoro coBeTa W npo-
rPaMMHO-KOHCYNbTaTUBHbLIX KOMWUTE-
ToB OUNAWN;

* 00 yTBEpP>XOEHUN B OCHOBHOM NpPOEK-
Ta «Hay4HoW nporpammbl pasBuUTUS

OUAN Ha 2003—-2009 rr.», npegno-
»XeHHoro gupekumen OUAU;

* 00 yTBEpXOeHWM HOBOro cocTaBa
Y4yeHoro coseta OUAW ¢ nonHomo-
YNSIMU CPOKOM Ha 5 ner;

°0 NPUCYXOEHUN npemun
um. H. H. borontobosa 3a 2001-
2002 . npodpeccopy E.Hamby
(CWA) n akagemuky A. H. TaBxenu-
a3e (Mpy3wus) 3a ocHoBoMonarawLwuii
BKIaj B TEOPMIO LIBETHbLIX KBAPKOB.

Il. MexxayHapoaHoe
COTPYyAHUYECTBO

1. Y4eHblin COBET C yAOBNETBOpPE-
H/eM OTMe4YaeT BbICOKUW MOTeHuuan
OUNAN B obnactn bu3nKM U TEXHUKK
yckoputenen. BaxxHon dpopmon mexay-
HapoAHOro Hay4HO-TEXHWYECKOTO CO-
TpyaHu4ecTBa WHcTutyTa sBRsieTca
yyactme B paspaboTke u co3gaHuu
KPYMNHbIX (PU3NYECKNX YCTAHOBOK AnNs
CTpaH-y4acTHUL, 1 APYrUX CTpaH. Yye-
HbII COBET MPUBETCTBYET NPOBOAUMbBIE
1 nnaHvpyemble pabotsl ONAN B aToN
obnacTtu, ocobeHHo coTpyaHukamu Jla-
6opaTopun A0EpHbIX peakumn
um. . H. ®neposa ansa LIMknoTpoHHOro

ueHTpa Cnosaukon Pecny6nuvku B Bpa-
TUCNaBe, a Takke HOBble MHULMATMBbI
no paspaboTKe 1 CO34aHNI0 YCTaHOBOK:
LUMKnoTpoHa B ActaHe (KasaxcTtaH), mu-
KpoTpoHa B MaBaHe (Ky6a), unknotpoHa
B benrpage (Cepbusi n YepHoropus).

2. YyeHbli COBET MNOAYEepKUBaET
Ba)XXHOCTb pEerynsipHoro obmeHa CTy-
OeHTaMn 1 MONOAbIMN YYEHBIMU MEXAY
OVAN n coTpygHMYaLWyMMm Hay4YHbI-
MU LEeHTpaMu u OXugaetr YCUneHus
ponu Y4yebHo-Hay4HOoro ueHTpa NHCcTu-
TyTa B KOOpAUHaLMK 06pa3oBaTenbHOM
peatenbHocTn OUAN.

3. Kak cnepyet us goknaga Ha cec-
cum akagemuka B. . KagbilueBckoro,
MWHMCTEPCTBO MHOCTPaHHbIX aen P®
Ccoo0LWMIo B CBOEM NMUCbME, YTO Npea-
NoXeHue o npoeeaeHun Ha 6aze OMAN
B [ly6He 3acenaHua CoeTa rnaB rocy-
napctB  CogpyxecTBa He3aBUCUMbIX
rocyaapcts (CHI') c ob6cyxaeHnem npo-
6nem mexayHapoOHOro Hay4YHO-TEXHU-
YeCcKoro COTpyAHMYeCTBa JOBEOEHO A0
CBE[lEHMS1 UCMOMHUTENBHOIO KOMUTETA
CHT. 3ToT Bonpoc npegiaraeTcs BKIHO-
4nTb B NOBECTKY AHA cammuTta CHI, ko-
TOPbIA  OPUEHTUPOBOYHO  HaMEYEeHO

of the title «Honorary Doctor of JINR».
He also awarded Diplomas to the win-
ners of JINR Prizes for 2002.

The Scientific Council adopted the
following Resolution.

l. General Considerations

1. The Scientific Council notes the
information presented by JINR Director
V. Kadyshevsky concerning the deci-
sions taken by the JINR Committee of
Plenipotentiaries (CP) at its March 2003
session, in particular:

— the approval of the JINR Topical Plan
of Research and International Coop-
eration for 2003 based on the rec-
ommendations of the Scientific
Council and the PACs;

— the approval of the general frame-
work of the Draft Programme of
JINR’s Scientific Research and De-
velopment for 2003-2009 proposed
by the JINR Directorate;

S — | 43

— the appointment of the Scientific
Council members for a new term of
five years;

— the awarding of the N. N. Bogoliubov
Prize for 2001-2002 to Professors
Y. Nambu (USA) and A. Tavkhelidze
(Georgia), in recognition of their out-
standing contributions to the theory
of coloured quarks.

Il. International Cooperation

1. The Scientific Council highly ap-
preciates JINR’s expertise in the field of
accelerator physics and engineering.
An important form of JINR’s internation-
al collaboration is its scientific and tech-
nical assistance in the development
and construction of large facilities for
the Member States and other countries.
The Scientific Council welcomes the
current and planned activities of JINR in
this area, especially of the Flerov Labo-
ratory of Nuclear Reactions, for the Cy-
clotron Centre of the Slovak Republic in
Bratislava, new initiatives for a cy-

clotron in Astana (Kazakhstan), for the
microtron in Havana (Cuba), and for a
cyclotron in Belgrade (Serbia and Mon-
tenegro).

2. The Scientific Council under-
lines the importance of regular ex-
changes of students and young scien-
tists between JINR and collaborating
research centres, and looks forward to
a stronger role that the JINR University
Centre could play in coordinating edu-
cational activities at JINR.

3. The Scientific Council has
learned from the report by Academician
V. Kadyshevsky that, according to the
Russian Ministry of Foreign Affairs, the
proposal for holding, on the basis of
JINR in Dubna, of the summit of the
Commonwealth of Independent States
(CIS) dedicated to international cooper-
ation in science and technology has
been forwarded to the CIS Executive
Committee. This issue is planned to be
included in the agenda of the CIS sum-
mit which is tentatively scheduled for
June, 2004. Taking into account the po-
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nposectn B utoHe 2004 r. YuuTbiBas,
yto ONAN aBnsieTca yHMKanbHbIM Ha-
YYHbIM LIEHTPOM, B KOTOPOM Y4acTBYHOT
noyTn Bce rocygapctea — uneHsl CHI,
Y4yeHbln coBeT Gbin Obl Mpu3HaTeneH
nuaepam CHI, ecnu 661 OHM CouNnK BO3-
MOXHbIM BCTpPeTUThCSA B [ly6He no cny-
yal MpoBedeHuUst caMMuTa, YTOObI
O3HAKOMUTBCSI C YCMELUHBbIM OMbITOM
ONAN B obnacTn mexxgyHapoaHOro co-
TpyaHu4yectBa 1M o6CyanTb BO3MOXKHO-
CTW ero ganbHenwero passuTns.

1ll. PekomeHpaumm no gonrocpoy-
HOW Hay4YHOW nporpamMmme

Y4eHbli coBET NPUHUMAaET K CBe-
AEHUI0  NOJPOOHBIN  KOMMEHTapUn K
OKOHYaTenbHOMY MpoekTy «Hay4yHoun
nporpammbl  passutnus OUNAN  Ha
2003-2009 rr.», npencTaBneHHbI BU-
ue-gupektopom OUAN A. H. Cucaks-
HOM. YYeHblli COBET BbICOKO OLIEHUBAET
yevnus gupekummn ONAN no paspabot-
Ke KOHKYpPEHTOCMOCOOHOW NepcrneKkTmB-
HOW nNporpammbl MIHCTUTyTA.

Y4eHbIln coBeT 00obpsieT Hay4HyHo
YyacTb nporpammbl 1 pekomeHayet KIrl

OUNAN paccmaTtpuBaTb €€ kak OCHOBY
Ons nnaHupoBaHust  PUHAHCOBOIO
obecneyeHns Hay4HbIX MPoekToB MH-
CTUTYTa M COOTBETCTBYIOLLEIO y4acTusi
nepcoHana.

YUeHbI COBET MPOCUT ANPEKLMIO
OUAN po 1 oktabpsa 2003 r. onybnumko-
BaTb OKOHYaTEMbHbIN TEKCT Mporpam-
Mbl C Y4ETOM OOCYXXOEHMS Ha AaHHON
Ceccun v NOCneaHnX 3amedyaHnii, KoTo-
pble MOryT GbITb NMOMy4YeHbl OT YNIEHOB
YyeHoro coBeTa o 1 ceHtabpsa 2003 r.

Y4eHbI COBET NPUBETCTBYET Nna-
Hbl avpekumn OUAN no ganbHenwemy
pasBUTUIO NEPCMEKTUBHOM NporpamMmbl
MHcTuTyTa, B 4acTHOCTW, MOArOTOBKY
Tpex MpUIOXeHun (Mo MHPaCTPYKTY-
pe, No NPMBMEYEHMIO B LUTAT MOMOAbIX
YYEHbIX, a Takke OYyKNneT O Hay4HbIX
npoekTax U TeMax C ykasaHuem npuo-
pUTETOB), U MPOCUT NMPEACTaBUTb 3TU
NPUNOXEHNS K criedytoLlernt Ceccum.

Y4eHbl COBET OXMAAET Ha Oyay-
LWMX Ceccuax perynsipHoro npeacra-
BMEHUSA TEKYLLMX HAYYHbIX NIIAHOB Bbl-
NMONMHEHUs1 CeMUNeTHen nporpaMMmebl, B
KOTopbIXx 0ocoboe BHUMaHue cregyet
yAENUTL  pacnpeneneHnio  rHaHco-

BbIX 1 KaAPOBbIX PECYPCOB, a Takke 06-
CYXXAEHUSIM OTHOCUTESbHbIX MpUopUTE-
TOB peanu3auuy OCHOBHbIX MPOrpaMM-
HbIX HanpasneHun NHctuTyTa. 371 06-
cyxxaeHust mMornu Obl cTaTb OCHOBOW
ANS NOCTOSAHHOIO YTOYHEHWS TeX noso-
XXEeHWUI nporpammbl, AN KOTOPbIX 3TO
Oynet HeobxogMMmo.

IV. PekomeHaaumm no 6a3oBbIM
ycTtaHoBkam OUAU

Y4yeHbl COBET MPUHUMAET K CBe-
aexuto goknapg «O xoge paboT Ha 6a3o-
BblX ycTaHoBkax OWAW», npepncra-
BMEHHbIV rMaBHbIM UHXeHepoMm MHcTu-
Tyta I. O. Wnpkosbim.

Y4YeHblin COBET C yOOBMETBOPEHU-
€M oTMevaeT cTabunbHyto paboTy ba-
30BbIX YcTaHOBOK OUNAN B TedyeHue no-
crnegHuX NSty ner.

Y4eHbIi COBET TakKKe OTMeYaer,
4YTO, B COOTBETCTBMU C NpeablayLymMm
pekoMeHAauusaMN,  CUHXPOGA30TPOH
He 6ynet pabotatb B 2003 I. 1 BbIBO-
ONTCS U3 3KCnyaTauum.

sition of JINR as a unique research cen-
tre in which CIS countries participate,
the Scientific Council would highly ap-
preciate if the CIS leaders could find a
possibility to meet in Dubna on the oc-
casion of the summit in order to get ac-
quainted with JINR’s successful experi-
ence in international collaboration and
to discuss ways of its promotion.

lll. Recommendations Concerning
the Long-Term Scientific
Programme

The Scientific Council takes note of
the detailed comments on the final draft
of «The Programme of JINR'’s Scientific
Research and Development for 2003—
2009» presented by JINR Vice-Director
A. Sissakian.

The Scientific Council appreciates
the efforts of the JINR Directorate
towards developing a competitive
long-term scientific programme of JINR.
It endorses the scientific framework of
the proposed Programme and recom-
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mends that the Committee of Plenipo-
tentiaries consider it as a basis for
future financial and manpower planning
for JINR.

The Scientific Council asks the
JINR Directorate to publish the final text
of the Programme by 1 October 2003,
taking into account the discussion at
this session and the last remarks to be
received from the Scientific Council
members by 1 September 2003.

The Scientific Council welcomes
the intention of the JINR Directorate to
further develop the Institute’s perspec-
tive programme, in particular by work-
ing out three supplements (dedicated to
the infrastructure, recruitment of young
staff, and a booklet of projects and
themes which will be prioritized). The
Directorate is asked to prepare these
supplements for the next session of the
Scientific Council.

The Scientific Council looks for-
ward to regular presentations at future
sessions of current scientific plans with-
in the scope of the seven-year plan. In

these presentations special emphasis
should be given to the assignments of
financial and manpower resources and
to the discussion of the relative priori-
ties given to the main programme lines
of the Institute. These discussions
should provide the basis for the continu-
ous adjustment of the Programme
where necessary.

IV. Recommendations on the JINR
Basic Facilities

The Scientific Council takes note of
the report «Status and Operation of the
JINR Basic Facilities» presented by
JINR Chief Engineer G. Shirkov.

The Scientific Council is pleased to
note the stable operation of the JINR
basic facilities over the last five years.

The Scientific Council notes that, in
line with its previous recommendations,
the Synchrophasotron is closed.
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V. PekomMeHaauum B CBA3MN
c pa6oton MNKK

Y4yeHbl COBET MPUHUMAET K CBe-
OEHUIO 1 MoadepXunBaeT pekoMeHaa-
UMW, CcAenaHHble Ha Ceccusix Mpo-
rPaMMHO-KOHCYNBTAaTUBHbIX KOMUTETOB
B anpene 2003 r. 1 npeacTaBneHHble NX
npegcenatensMu, a Takke 3amMevaHus
no NpoekTy «Hay4How nporpammel pas-
BuTuss OMAN Ha 2003-2009 rr.».

IMo ghusuke yacmuuy,. Y4eHblii co-
BET MNo3gpaBnsieT coTpyaHukos Jlabo-
patopuu BbICOKMNX 3Heprun
um. B. U. Bekcnepa n A. M. BangnHa ¢
YCKOPEHUEM W BbIBOAOM My4Ka Nonsipu-
30BaHHbIX JEWTPOHOB Ha HYKNOTPOHE 1
c opobpeHnem oTMevaeT npeanpuHu-
Maemble ycunusi no npeobpasoBaHuio
HYKMNOTpOHa B PErynsipHO [EeNcTByto-
Lyt 1 paboTatoLlyo Ha U3NYECKU
3KCMNEPUMEHT YCTaHOBKY.

Y4eHbIll COBET BbICOKO OLEHMBAET
3aKMYeHe KOMUCCUU MO Hay4YHO-TeX-
HUYECKOMY COCTOSIHWIO HYKIMOTPOHA,
COCTOSILLIEN M3 HE3aBMCUMbIX 3JKCMep-
TOB Mnopj NpeacenartenscTBoM npodec-
copa b. 1O. lWapkoea (MTOP, Mocksa),

KoTopoe 6bino obcyxaeHo Ha ceccum
MKK. YueHbin coBeT nopaepxuBaeT
warv no AanbHenwemy TeXHUYECKOMY
pPasBUTMIO HYKITOTPOHA, MNaHupyemble
K peanusauun B 2003—-2005 rr., Kak aTo
ykasaHo B matepuanax MKK.

Y4yeHbIln coBeT pasgensieT o3abo-
yeHHocTb KK B cB3n ¢ TeMm, 4YTo n3-3a
HEroTOBHOCTM MNeEPEenBWXHON Monspu-
30BaHHOW MMULLEHN CYLLIECTBEHHO 3a-
JepXKvBaeTca OCyLlecTBMNeHne psaa
YTBEPXOEHHbIX 3KCNEPUMEHTOB Ha Hy-
KITOTPOHE, M COrMnaceH C pekoMeHaaum-
en MNKK o BBOOE B JENCTBNE MULLIEHN C
Uenblo MOMyYeHnUst SKCMepuMeHTarb-
HbIX AaHHbIX HE NO3AHEE YEM Yepes rof,
BBMOY BbICOKOrO npuopuTeTa 3TOro
npoekTa.

Mo si10epHoli ¢husuke. YUeHbIN Co-
BET OTMEYAET, YTO, MO CPABHEHWIO C Obl-
CTpbIM NepBOHaYarbHbIM NPOrpPeccoMm,
peanusauus npoekta DRIBs sameanu-
nacb u3-3a HegoOCTaTOYHOro PUHaHCK-
pPOBaHWsI, N HACTOATENBHO PEKOMEHAY-
€T NpPoAoIKeHNe paboT No aToMy npo-
ekTy 6e3 ganbHenwen 3agepxku.

C uenbto noBblweHnsa addeKkTnB-
HOCTU paboTbl LUKINOTPOHHOIMO KOM-
nnekca JIAP um. I. H. dneposa Heo6-
XOOMMO C 0CODOW CPOYHOCTBIO 3aBep-
WWTb  MOLEPHU3AUMIO  YCKOPUTENS
Y-400.

Y4YeHbli COBET OTMeYaeT ycrnex B
3KCnepumeHTax no cuHTesy 116-ro ane-
MeHTa B peakumm 48Ca + 245Cm, a Tak-
KE Ba)KHOCTb M3YYEHUs1 XUMUYECKUX U
PU3NYECKNX CBOWCTB CBEPXTSKENbIX
3MEeMEHTOB Ha YCOBEPLLUEHCTBOBAHHbIX
yctaHoBkax BACUJTMCA n MASHA.

YYeHbI COBET BbICOKO OLEHMBAET
3annaHVpoBaHHY  3KCNepUMeEHTanb-
HYl0 NMporpaMMy UCCrefoBaHuiA Ha Uc-
TOYHUKe HenTpoHoB NPEH, ocHOBY KO-
TOPOW COCTaBMSIOT  MEPBOKIACCHbIE
9KCMEPUMEHTbI, HaLerNeHHble Ha Mpo-
BeEHWE UCCNENOBAHNI B CaMblX BaX-
HbIX HaNpaBneHnsix yHaamMeHTanbHON
1 NpuKnagHom sagepHon uaunkn. Yne-
Hbl MKK BblpaxatoT 03abo4eHHOCTb B
CBSI3U C MOCTOSIHHOW 3a4EepPXXKOW Bbl-
NorHeHus nnaHa-rpaduka Cco3aaHus
yctaHoBkn WPEH, Bbi3BaHHOM OTCYT-
CTBMEM HeobXoaMMbIX CPEeaCTB.

V. Recommendations in Connection
with the PACs

The Scientific Council takes note of
and concurs with the recommendations
made by the PACs at their April 2003
meetings as presented at this session
and their remarks on the Draft Pro-
gramme of JINR’s Research and Devel-
opment for 2003-2009.

Particle Physics Issues. The Sci-
entific Council congratulates the Vek-
sler and Baldin Laboratory of High En-
ergies on the acceleration and extrac-
tion of the Nuclotron’s beam of
polarized deuterons. It also appreciates
the efforts made to convert the Nu-
clotron into a user-friendly basic facility
of JINR.

The Scientific Council appreciates
the recommendations of the Technical
Evaluation Committee for the Nu-
clotron, consisting of outside experts
(Chairperson — Professor B. Sharkov,
ITEP, Moscow), which were discussed
at the meeting. The Scientific Council
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supports the efforts for the Nuclotron’s
further technical development to be fo-
cused on in 2003—-2005 as outlined in
the PAC report.

The Scientific Council shares the
concern of the PAC that a number of ap-
proved experiments at the Nuclotron
have been significantly delayed be-
cause the Movable Polarized Target
(MPT) is not yet operational. It concurs
with the PAC that the MPT should be
made operational for physics data tak-
ing in less than one year in view of the
high priority of this project.

Nuclear Physics Issues. The Sci-
entific Council notes that the DRIBs
project after its initial fast progress has
slowed down due to inadequate financ-
ing. It strongly recommends the contin-
uation of DRIBs without further delay.

The upgrade and modernization of
the U400 accelerator should be com-
pleted with particular urgency, as it will
allow a more efficient operation of the
FLNR cyclotron complex.

The Scientific Council notes suc-
cess in the experiments on the synthe-
sis of element 116 in the 48Ca + 245Cm
reaction. It recognizes the importance
of studies of chemical and physical
properties of superheavy elements with
the improved VASSILISSA and MASHA
set-ups.

The experimental programme
planned for the IREN neutron source is
highly appreciated by the Scientific
Council. It is based on top-class experi-
ments aimed at investigating the most
important regions in the fields of funda-
mental and applied nuclear physics.
The Scientific Council expresses its
concern about the continuing delay in
the implementation of IREN’s time
schedules due to lack of necessary
funds.

The Scientific  Council notes
progress in the NEMO-3 and TGV-2 ex-
periments, with DLNP scientists playing
amajor role. These experiments should
be continued with high priority.
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Y4YeHbli coBeT OTMevaeT ycneLu-
HOe COCTOsIHMEe Aen B 3KCnepumeHTax
NEMO-3 n TGV-2, B KOTOPbIX BeAyLLytO
pornb mrpatTt y4yeHble J1AMN
mm. B. I. xenenoBa. Yyactne B aTux
3KCNepuUMeEHTaXx criefyeT NPoaoOMKUTb C
BbICOKUM MPUOPUTETOM.

Mo ¢hu3zuke KOHOEHCUPOBaHHbLIX
cped. YUeHblln COBET NOBTOPSIET U yCU-
NBaeT CBOK PEKOMEHZALMIO OTHOCK-
TENbHO MOAEpPHM3aLMn peakToOpHOro
komnnekca NBP-2, ocywiecTeneHue ko-
TOpOW MMeeT abCoMNOTHLIM NpuopuTeT
ANst MeXAyHapOoaAHOro CoTpyaHMYecTBa
n obszatensctB OUAW, n npocut an-
pekumto OUAN BoccTaHOBUTH 00bEM
obuiero onHaHCMPOBaHUSA N CKOMMEH-
cupoBaTb HedonnaTbl, BO3HMKLUME B
2002 r. TonHoe bmHaHCcHMpoBaHUe
OOMMKHO ObITb rapaHTMPOBaHO Ha BECb
CpOK 3annaHupoBaHHbIX paboT u, Mo
BO3MOXXHOCTW, MpW MOMHOW (UHAHCO-
BOV MOAAEPXKKE CO CTOPOHbl MwuHato-
mMa Po.

VI. O cocTaBax
v npeaceparensax MKK

1. Y4eHblIn COBET BbipaXkaeT bnaro-
JapHocTb npodeccopy X. Jlaytepy 3a
UCKMIOYUTENBbHO NIOAOTBOPHYIO pabo-
Ty B kadectBe npeacegatens KK no
r3nKke KOHOEHCUMPOBAHHbLIX Cpen U
oXuaaeT NpodorKeHUs ero paboTbl B
cocTaBe gaHHoro [MKK.

2. Tlo npennoXxeHuo AMpekunn
OUNAN YueHblli COBET Ha3Ha4aeT npo-
deccopa B. Haepouuka (YHuBepcutet
um. A. MukeBuya, MNosHaHb, MNonbLua)
npeacepatenem MKK no duanke koH-
[OEHCMPOBaHHbIX Cped  CPOKOM  Ha
3 roga.

3. Mo npeanoxeHuo ANPEKLMM
OUNAN Y4yeHbIi cOBET Ha3Ha4aeT B CO-
ctaB KK no dumsnke yactuy npodec-
copa JI. J1. EHkoBckoro (NT®, Kues,
YkpauHa).

VII. O Hay4HbIX goknagax

Y4eHbI COBET C MHTEpecoM 3a-
cnywan HayyHble cooOLueHusi, npea-
CTaBIIEHHbIE Ha CECCUN:

* «Poct Hacenenuss 3emnu c TOYKM
3peHns PU3NKN»,

* «Ha nytu k 118-my anemeHTy»,

» «Jlabopatopusi saepHbIX npobrem
um. B. M. Dxenenosa: 1992—2003 rr.»

n Gnarogaput [oKNag4MKoB: npodec-

copos C. IN. Kanuuy, 1O. LI. OraHecsHa

n H. A. PycakoBuya.

VIIl. O npucsoeHnn 3BaHUA
«Mo4yeTHbIN gokTop OUAU»

Y4yeHbI cOBET nosgpasBnseT npo-
teccopos [. bennetnHu, B. b. bensie-
Ba, C. M. bunenbkoro, B. B. arone-
Ba, 0. B. 3aHeBckoro, A. H. KyauHoga,
A. Muxyna, P. CocHoBckoro, A. CaHay-
necky n E. AHunka ¢ npuceoeHneM nwv
3BaHuA «[loyeTHbIn goktop OUAN» 3a
BblaarLmecs 3acnyru nepeq MIHcturty-
TOM B obnactu pasBUTUS NPUOPUTET-
HbIX HanpaBneHUN HayKn U TEXHUKW,
NOArOTOBKM Hay4YHbIX KapOB.

IX. 3acepaHue kpyrnoro crona
«PymbiHusa B OUNAN»

Y4yeHblin coBeT GnarogapuT npea-
cTaBuTenen PyMbIHCKMX HAYYHbIX LiEH-

Condensed Matter Physics Is-
sues. The Scientific Council reiterates
and strengthens its recommendation
for the upgrade of the IBR-2 reactor
complex as an absolute priority for
JINR’s international collaboration and
obligations. It requests the JINR Direc-
torate to recover the shortfall in general
funding for this project, which occurred
in 2002. Full funding should be assured
for the planned duration of this project,
possibly with the full contribution of the
Russian Ministry of Atomic Energy.

VI. Memberships of the PACs

1. The Scientific Council thanks
Professor H. Lauter for his highly suc-
cessful work as Chairperson of the PAC
for Condensed Matter Physics for five
years, and looks forward to the continu-
ation of his work as a member of this
PAC.

2. Upon proposal by the JINR Di-
rectorate, the Scientific Council ap-
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points Professor W. Nawrocik (Adam
Mickiewicz University, Poznan, Poland)
as Chairperson of the PAC for Con-
densed Matter Physics for a term of
three years.

3. Upon proposal by the JINR Di-
rectorate, the Scientific Council ap-
points Professor L. Jenkovszky (ITP,
Kiev, Ukraine) as a new member of the
PAC for Particle Physics.

VII. Scientific Reports

The Scientific Council notes with
interest the scientific reports presented
at this session:

* «What a Physicist Can Say about
Global Population Growth»,

* «On the Way to Element 118»,

» «Dzhelepov Laboratory of Nuclear
Problems: 1993—2003».

The Council thanks the speakers
S. Kapitza, Yu. Oganessian, and N.
Russakovich for their informative pre-
sentations.

VIIl. Awarding of the Title
«Honorary Doctor of JINR»

The Scientific Council congratu-
lates Professors G. Bellettini, V. Belya-
ev, S. Bilenky, V. Glagolev, J. Janik,
A. Kudinov, A. Mihul, A. Sandulescu,
R. Sosnowski and Yu. Zanevsky on be-
ing awarded the title «Honorary Doctor
of JINR», in recognition of their out-
standing contributions to the advance-
ment of science and the education of
young scientists.

IX. Round-Table Meeting
«Romania at JINR»

The Scientific Council thanks the
representatives of Romanian research
centres, universities and other institu-
tions — M. Chis, G. Stratan, M. Visines-
cu, G. Adam, D. Hasegan and
N. Popa — for the high quality of their
presentations.
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TPOB, YHMBEPCUTETOB U OpraHusa-
umn — M. Kuwa, I. CtpartaHa, M. Bu-
wuHecky, . Agama, [. XaweraHa u
H. MNony — 3a BbICOKMI yPOBEHb BbICTY-
nneHni B xode 3acefaHusi Kpyrnoro
crona.

C momeHTa yupexpgeHus OUAN
PymMbIHMA M pyMbIHCKME MpeacTaBuTe-
N B YYEeHOM COBETe urpanu 1 npogon-
XalT urpaTb akTUBHYH porb B ¢hop-
MUPOBaHUN Hay4YHOW MNOAUTUKKM WH-
cutyta. WX vgeun, npeanoxeHus,
KpUTUYECKME 3aMeYaHUsi U KOHCTPYK-
TUBHbIN BKNag, OLIEHMBAIOTCH O4YEHb Bbl-
COKO.

Y4YeHbl COBET OTMeYaeT WHTEH-
CVMBHOE W NINOAOTBOPHOE COTPYAHUYE-
ctBo ONAN ¢ pyMbIHCKUMM Hay4YHbIMK
LeHTpaMu, NpPOAEeMOHCTPUPOBAHHOE B
npeacTaBneHHbIX COObLEHMAX 1 Ha
(poTOBbLICTABKE, MPUYPOYEHHOW K 3ace-
AaHuo Kpyrnoro crona. B mocnegHue
rogbl 3TO COTPYAHUYECTBO YCUIMIIOCH,
cnencTBMeM 4Yero crano 6onee akTuB-
HbIM y4acT1e PYMbIHCKMX YY€EHbIX B Ha-
Y4HbIX nporpammax OUAN, pacmpu-
1NoCb UX NPEACTaBUTENBCTBO B COBELLA-
TenbHbIX Hay4HbIX opraHax WHcTuTyTa

n B pykoBoAcCTBe nabopatopuii. Bax-
HbIM CTUMYMMPYIOLWMM COObITUEM ANIS
yKkpenneHus ceszen mexgy OUVAU n
PyMblHMEN siBUNack BCTpeya npesu-
peHta PymbiHum W. Nnuecky n gupek-
Topa OUNAN B. I. Kagpiwesckoro B by-
xapecTe B okTsi0pe 2001 .

Y4yeHbIh coBEeT HafeeTcs Ha Janb-
Helillee yCnelwlHoe pa3BuTUE COTpyA-
HuyectBa ONAN ¢ HayYHbIMK LieHTpa-
MU CTPaH-y4aCTHUL,.

Y4YeHbIn COBET BblpaXkaeT noxena-
Hue, YToObl NOJOOHbIE BBICTYMNIEHUS 3a
KPYrfblM CTOMIOM O Hay4YHO-TEXHUYE-
ckom coTpynHuyectse OUAU c Hayu-
HbIMW LIeHTpaMu1 CTpaH-y4YacTHUL, nna-
HMpoBanucb B NOBECTKe OyayLimx cec-
CUI Y4eHoro coBeTa.

X. HasHa4yeHus

1. YyeHbIi coBeT n3bpan TanHbIM
roriocoBaHNEM:

A. . Onbwesckozo — AOUNPEKTO-
pom Jlabopatopun sagepHbix npobnem
um. B. . [)xenenoBa CpoOKOM Ha 5 ner,

I Adama, B.B. KopeHbkosa u
1. B. 3penosa — 3amectutensamu gu-
pekTopa JlabopaTtopuun nHpopMaLmoH-

HbIX TEXHONOMMA 4O OKOHYaHWSI CPoKa
OEeNcTBUA  MOSTHOMOYMA  AMpeKTopa
aTo naboparopuu.

2. Y4yeHbli COBET BblpaXkaeT bnaro-
AapHocTb npodeccopy H. A. Pycako-
8UYY 3@ WCKMYUTENBHO YCMELHYH
paboty B kadectBe [Aupektopa Jla-
©6opatopun A0epHbIX npobnem
um. B. T1. [xenenosa.

3. B cooTtBeTcTBUM C LENCTBYIO-
LM NOroXXeHneMm Y4eHbli coBeT 06b-
SIBMNSIET O BaKaHCUAX 3amMecTUTenen gu-
pektopa JIAM um. B. M. Oxenenosa.

Bbibopbl Ha ykasaHHble [OIMKHO-
CTU cocToaTcAa Ha 95-11 ceccum YYeHoro
coBeTa.

XIl. OuepenHas ceccus
YyeHoro coBeTa

95-a ceccust YueHoro coseta Co-
ctontca 15-16 anBapsa 2004 r.

Since the establishment of JINR,
Romania and the Romanian members
of the Scientific Council have been
playing an active role in the formation of
JINR’s scientific policy. Their ideas, pro-
posals, critical remarks and construc-
tive attitude are highly appreciated.

The Scientific Council notes the ex-
tensive and fruitful collaboration of JINR
with Romanian research centres, high-
lighted by the contributions presented
and by the dedicated exhibition. In re-
cent years this collaboration has be-
come stronger, leading to a more active
participation in JINR research pro-
grammes, to a larger representation of
Romanian scientists in the scientific ad-
visory bodies of JINR and in the man-
agement of the Institute’s Laboratories.
An important stimulating event for the
JINR-Romania relations was the meet-
ing between President of Romania I. Ili-
escu and JINR Director V. Kadyshevsky
in Bucharest in October, 2001.
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The Scientific Council looks for-
ward to further successful development
of the cooperation between JINR and
its member-state institutions.

The Scientific Council wishes that
further presentations concerning scien-
tific and technical collaboration with re-
search centres of the Member States
be included in the agenda of future ses-
sions.

X. Nominations

1. The Scientific Council elected by
ballot:

A. Olchevski as Director of the
Dzhelepov Laboratory of Nuclear Prob-
lems (DLNP) for a term of five years,

G. Adam, V. Korenkov and P, Zre-
lov as Deputy Directors of the Laborato-
ry of Information Technologies (LIT) un-
til the completion of the term of office of
the LIT Director.

2. The Scientific Council thanks
Professor N. Russakovich for his highly

successful work as Director of the
Dzhelepov Laboratory of Nuclear Prob-
lems.

3. According to the Regulation in
force, the Scientific Council announces
the vacancies of DLNP Deputy Direc-
tors.

The election for these positions will
be held at the 95th session of the Scien-
tific Council.

XI. Next Session of the Scientific
Council

The 95th session of the Scientific
Council will be held on 15-16 January
2004.



CECCUWN MKK ONAN

MEETINGS OF THE JINR PACs

18-a ceccusa MNMKK no dmsnke koHAeHCUMpPOBaHHbIX
cpepn cocTosnachk 3—4 anpens nog npeaceaaresibCTBOM
npocpeccopa X. Jlaytepa.

[MmaBHbIN yyeHbI cekpeTapb OUAN B. M. XKabuukun
Co06LLMI 0 peKOMeHAALMSAX Y MHEHUSIX YNEHOB Y4EHOro co-
Beta ONAN no pmanke koHaeHcupoBaHHbIX cpeq. KomuTeT
NorIHOMOYHbIX NpeacTasutenen OUNAN ogobpun pekomeH-
aaumm 92-n n 93-1 ceccui YYeHoro coBeTa M NOCTaHOBWI
obecneunTb MHaAHCKMpOBaHME TEM MEPBOro NpuopuTeTa B
2003 r. B COOTBETCTBUM C pekoMeHpauusamm 93-i1 ceccum
YyeHoro coBeTa.

OTHocuTenbHO coctaea KK no dmsmke koHOEHCUpo-
BaHHbIX cpef, YUeHblii COBET Bblpa3wn 6narogapHocTb npo-
deccopy B. H. KopcyHckomy 3a ero ycneluHyto paboTy 1 Ha-
3Haumn npodeccopa ®. Mauaweka B coctas MKK.

O6cyxaeHns Ha ceccum MNKK 6binm cocpegoToveHbl Ha
Bonpocax moaepHusaumn UBP-2 n «HayyHon nporpamme
pa3sutns OUAN Ha 2003-2009 rr.» B 06nacTu msmnKm KOH-
OEHCUPOBaHHbIX cpef.

Peakmop UBP-2. 3acnywwaB BbICTyMNSIeHWEe MaBHOMO
nHxeHepa JIH® B. [1. AHaHbeBa O COCTOSIHUM Aen no Mo-
aepHusaumm peaktopa MIBP-2, unenbl NKK ¢ yoosneTtsope-
HUEM OTMETUINN NOBbILLEHME HaAEXHOCTN paboThl peakTopa
1 NPOrpecc B BbIMOIHEHUM MPOrpPaMmMbl MO 3aMeHe MOoABUXK-
Horo oTpaxatens B 2003 r.

UneHbl MKK 6bnn ygoeneTBopeHbl nocelleHnem JIHO
um. N. M. ®paHka ons 03HAKOMIIEHUSI C UCMbITATENbHBLIM
CTEHOOM MOABWXKHOIO oTpaarernsi.

[MKK BHOBb MpuBeTCTBOBAN CBOEBPEMEHHbIN BKNag co
CTOpOHbl MyHaTtoma B ouHaHCOBYIO MNOAAEPXKKY MOAEPHU-
3auun peaktopa MIBP-2, Ho Bblpasnn 03abo4eHHOCTb OTHO-
CUTENbHO 3aJepXKek ¢ Bbinnatamu us Grogxeta OUAN, ko-
TOpble MOTYT MPUBECTMU K HAPYLLEHWUIO CPOKOB BhINONTHEHUS]
nporpamMMbl MOAEPHMN3ALMUN U, KPOME TOro, MOTyT OTPasnTb-
Csl Ha JanbHenwem oTHoleHnn MyuHatoma K CBoeMy yya-
cTuio B nporpamme moaepHuaaumu. NKK Taoke nogyepkHyn,
4YTO, HECMOTPS Ha XOpOoLUyr (UHAHCOBYID CUTyauuio B
2002 r. no cpaBHEHMIO C NpeablayLuM rogoM, obsasaTenb-
CTBa, KacawLUMecs MOAepHM3aLMN peakTopa, OCTanuchb He
BbINOMHEHHbIMK B 2002 1. TOT (haKT HMKaK He OTpasmrcs Ha
obbeme duHaHcupoBaHusa peaktopa WBP-2 B Glogkete
2003 r., KOTOpbIN criegoBarno Obl yBENUYUTL HA CYMMY Heo-
dumHaHcupoBanua. KK pekomengoBan gupekunmn OUVAU
BOCCTaHOBUTb HeLOCTaTOK 0bLero hMHaHCUpOBaHUS U CO-
ontogeHve rpaduka padot B 2003 .

HayyHasi npoepamma pazsumusi OUSN Ha 2003-
2009 22. 8 obnnacmu ¢hu3uKu KOHOEHCUPOBaHHbIX CPEO.
MKK npuHAn Bo BHUMaHWE OOKNaAbl C OKOHYaTENbHbIMUY Ba-
pvaHTamu npeanoxeHuin nabopatopuii OUAN B «HayuHyto
nporpammy passutua OUAN na 2003-2009 rr.» B obnacTtn
(PU31KM KOHOEHCMPOBaHHbIX Cpes, MPeACTaBNEHHbIE ANPEK-
TopoM JIH® nm. V. M. ®panka A. B. benyLikuHbiM, Havanb-
Hukom OPPU E. A. KpacaBuHbIM, 3aMecTUTENEM aMpeKkTopa
JIAP vm. . H. ®neposa C. H. AMuTpreBbIM.

MKK 00o6pnn ocHOBHbIE MONOXEHWSI BTOPOro BapuaH-
Ta lMporpammbl 1 npocun gupekumtio OUNAN nogrotoBuTb

The 18th meeting of the Programme Advisory Com-
mittee for Condensed Matter Physics was held on
3—4 April. It was chaired by Professor H. Lauter.

JINR Chief Scientific Secretary V. Zhabitsky reported
the recommendations and considerations of the JINR Scien-
tific Council (SC) concerning condensed matter physics. The
JINR Committee of Plenipotentiaries approved the recom-
mendations of the 92nd and 93rd sessions of the SC and re-
solved to give funding in 2003 to the priority activities as rec-
ommended at the 93rd session.

Concerning the membership of the PAC for Condensed
Matter Physics, the SC thanked Professor V. Korsunsky for
his successful work and appointed Professor F. Macasek as
a new member.

Discussions at the PAC meeting were focused on ques-
tions of modernization of the IBR-2 reactor and on the Pro-
gramme of JINR's Research and Development for
2003-2009 in the field of condensed matter physics.

IBR-2 Reactor. FLNP Chief Engineer V. Ananiev report-
ed on the status of the IBR-2 upgrade and refurbishment.
The PAC was satisfied with the reliability of the performance
of the IBR-2 reactor and the progressing upgrade pro-
gramme concerning the reflector exchange in 2003.

The PAC members highly appreciated their visit to
FLNP to see the new reflector assembly on its test stand.

Once again the PAC appreciated Minatom’s timely con-
tributed financial support for the IBR-2 modernization, but
expressed its concern about the delay of payment from the
JINR budget. This might lead to significant delays in the
modernization programme, and even some more serious
consequences from the side of Minatom might be expected.
The PAC repeated its deep concern about why, despite the
best financial situation of JINR in 2002 with respect to the
last years, the commitment relative to the reactor refurbish-
ment could not be respected in 2002. Even no conse-
quences for the IBR-2 funding appeared in the JINR budget
for 2003, which should have been increased by the missing
amount. The PAC recommended that the shortfall in the
general funding and in the time schedule should be fully re-
covered by the JINR Directorate in 2003.

JINR Scientific Programme for 2003-2009 in the
Field of Condensed Matter Physics. The PAC took note of
the revised proposals of the JINR Laboratories for the JINR
Scientific Programme in the field of condensed matter
physics for 2003—2009, presented by A. Belushkin for FLNP,
E. Krasavin for DRRR, and S. Dmitriev for FLNR.

The PAC endorsed the general lines of the second draft
of the Programme and asked the JINR Directorate to pre-
pare the final text of the Programme taking into account the
remarks concerning the general importance and develop-
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OKOHYaTenbHbIV TEKCT NporpamMmmbl, MpUHUMas BO BHUMaHWe
3amevaHuns, kacatoLmecs ocobor BaXHOCTU U Heobxoanumo-
CTW pasBuTMA PU3NKN KOHOAEHCUMpoBaHHLIX cpeq B ONAN n
YHVKanbHOWN KpynHOMacLUTabHOW YCTaHOBKN — PeaKTOPHO-
ro komnnekca MIBP-2 ¢ ero cnektpomeTpamu.

Cnekmpomempesi. YO. B. HukuteHko coenan cooblue-
HMe O cocTosiHUM aen Ha cnektpometpe CMH-1. 3toT go-
Knaz npeacTaBrieH nocne coobLueHns Ha npeaplayLlen cec-
cum MNKK 06 ycnewHom 3aBepLueHn MoaepHM3aUmmn crnek-
TpomeTpa CIMH-1, nocne KOTOpPON AaHHbIA CNEeKTPOMETP
nony4un Hoeoe HasaHve PEMYP. OcHoBHOW Bknag B Mo-
AepHusauuio cnektpomMertpa BHecnu B. J1. AkceHos, X. ay-
Tep, B. B. Naytep-MMactok, 0. B. HukmuteHko n A. B. MNeTpeH-
k0. PaboTbl BbINoMHEHb! B paMkax cornaweHms ONAN-Tep-
MaHus npu nogaepxke MuHucTepcTBa NPOMBbILLNIEHHOCTH,
Hayku 1 TexHonoruin P® 1 B COTpyaHNYECTBE C MHCTUTYTaMM
ILL (PpaHumnsa) n NMUAD PAH. tO. B. HukuTeHko nokasan,
YTO Liefb, COCTOSILLAas B yBEMUYEHNM CTEMNEHN NOMNspU3aLmm
B LUMPOKOM CreKTparibHOM WHTEepBane v peanusauum Ha
CMEKTPOMETPE CXEMbl U3MEPEHUI C MOSHbLIM MoNsipu3aum-
OHHbIM @aHanu3oM, AOCTUTHYyTa.

MKK BHOBb BbIpa3un Npu3HaTeNbLHOCTb HAYYHOMY KO-
nektusy cnektpometpa PEMYP 3a ycnelHbin BBOA B Aen-
CTBUE YCTaHOBKM.

Tembl, 3asepwarouwjuecsi 8 2003 2. MNMKK ogobpun ot-
yeT no Teme «Pa3BuTne komnnekca cnektpometpos NBP-2
N MHOPMALMOHHO-BBIYUCIIUTENBHOW UH(PACTPYKTYPbI» U
nopaepkan oTkpbiTVe HOBOW TeMbl «Pa3BuTue 1 cosgaHue

3MEMEHTOB HENTPOHHbLIX CMEKTPOMETPOB AN MccrnenoBa-
HWUA KOHOEHCUPOBAHHOTO COCTOSIHUSAY (PYKOBOAUTENN TEMbI
A. B. BenywkuH n B. W. lNMpuxoabko) ¢ nepBbIM npuopute-
ToM Ha nepwuog 2004-2008 rr.

MKK ogo6pun otyet no teme «PagnaunoHHble addek-
Tbl U MOAMMKALNS MaTepuarnoB, pagmoaHanuTU4eckue n
paaMon3oTonHbIe MUccrnegoBaHus Ha yckoputensx JIAP»
(pykoBoguTenb Tembl C. H. OmuTpueB) v nopaepxan ee
npoasfieHne ¢ nepebiM npuopmuteTom Ha nepuog 2004—
2008 rr.

Hay4Hble doknadbi. Ha ceccuu MKK 6binn npeacra-
BEHbI CrieayroLLMe HayyHble JoKNaabl U MH(pOPMaLMOHHbIE
coobueHus: «OpbutansHble da3oBble Nepexoabl B MaHra-
Hutax» (B. C. WaxmatoB), «W/ccnegoBaHue B3avmopew-
CTBUIA aKUENnTOPHOW MpUMECH anMUHUS B  KPEMHUU
uSR-meTtogom» (T. H. MamepoB), «ViccnegoBanue Kpuctarn-
TNIVHOB B pacTBOpPE U1 B LIENIOM XpycTanuke MeTooM pacces-
HUS peHTreHoBckux nyyveny (A. B. KpuBaHauH), «Tekyliee
cocTosiHne npoekta ECC» n «MexayHapogHoe o6LuecTso
MIOOHHOM cnekTpockonuuy» (P. LinBnHckn).

[MKK oTmeTunn BbICOKMIA Hay4YHbI YpOBEHb BCEX Mnpen-
CTaBlEeHHbIX JOKIaA0B M Bblpasusl Hagexay Ha ganbHen-
LUMIA NPOrpecc B 3TUX Hay4HbIX obnacTax.

ment of condensed matter physics at JINR and the unique-
ness of the large-scale and basic facility — the IBR-2 reactor
complex with its spectrometers.

Instrumentation. A status report about the SPN-1 re-
flectometer was presented by Yu. Nikitenko. This report fol-
lowed the announcement at the previous PAC meeting that
the modernization of the SPN-1 reflectometer had been suc-
cessfully performed and that the upgraded reflectometer is
called REMUR. This upgrade was performed by V. Aksenov,
H. Lauter, V. Lauter-Pasuyk, Yu. Nikitenko and A. Petrenko
within the framework of the JINR-Germany agreement, with
a further support given by the Russian Ministry of Industry,
Science and Technology and in collaboration with ILL
(Grenoble) and PNPI (Gatchina). Yu. Nikitenko showed that
the aims of a considerably increased wide-band polarization
and of a spectrometer with full polarization analysis had
been obtained. The PAC repeated its acknowledgement to
the REMUR scientific team for the successful commission-
ing of the reflectometer.

Activities Previously Approved for Completion in
2003. The PAC approved the report on the theme «Develop-
ment of the IBR-2 Spectrometer Complex and Information-
Computation Infrastructure» and supported the opening of a
new theme «Development and Creation of Elements of Neu-
tron Spectrometers for Condensed Matter Investigations»

(project leaders A. Belushkin and V. Prikhodko) as a first-pri-
ority topic for 2004—2008.

The PAC approved the report on the theme «Radiation
Effects and Modification of Materials, Radioanalytical and
Radioisotopic Investigations at the FLNR Accelerators»
(project leader S. Dmitriev) and supported its continuation
as a first-priority topic for 2004—2008.

Scientific Reports. The following scientific and infor-
mative reports were presented at the PAC meeting: «Orbital
Phase Transitions in Manganites» (V. Shakhmatov), «Inves-
tigation of the Interactions of the Aluminium Acceptor Impuri-
tiesin Silicon by uSR» (T. Mamedov), «Investigation of Crys-
tallines in Solution and Intact Crystalline Lens by X-ray Scat-
tering» (K. Krivandin), «Current Status of the ESS Project»
and «The International Society for Muon Spectroscopy»
(R. Cywinski).

The PAC recognized the high scientific level of all the
reports and looks forward to following up further progress in
these areas.
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19-a ceccus [MporpaMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa no ¢pmsnke yactuy cocrosinacb 15-16 anpens
noa npepceparenbcTteomM npoceccopa T. XonnmaHa.

UneHsbl MNMKK ¢ ogobpeHreM BoCnpuHANKN MHpopMaLmio,
npegcraenenHHyto Buue-gupektopom ONAN A. H. Cucaks-
HOM, 0 pekoMeHaauusx 93-i ceccum YueHoro coeeta OMAN
(sHBapb 2003 r.) ¥ peweHuax Komutera NOMHOMOYHbIX
npeactasutenen ONAN (mapt 2003 r.).

MKK otmeTunn 6onbLuoe goctuxeHune Jlabopatopum Bbl-
COKuX aHeprun mm. B. N. Bekcnepa n A. M. bangnHa —
YCKOPEHUE 1 BbIBEAEHWE U3 HYKMNOTPOHa ny4vka Monsipunso-
BaHHbIX JEWTPOHOB M NO34paBun COTPYAHUKOB nabopaTto-
pyK C 3TUM YCNEXOM.

[MKK ¢ ynoBneTBopeHveM OTMETUN YCMeLHbIN XO4 COo-
TpyaHudectBa ONAN ¢ HayyHbIMKM ueHTpamn FepmaHumn B
obnactn umankn YacTuL, NPOBOAUMOIO B COOTBETCTBUU C
cornawenunem mexagy ONAN n BMBF. B auBape 2003 r. ato
cornaileHue 6bino NpoasIeHo Ha YeTBEPTLIN CPOK, A0 KOHLA
2006 r.

The 19th meeting of the Programme Advisory Com-
mittee for Particle Physics took place on 15-16 April. It
was chaired by Professor T. Hallman.

The PAC noted with interest the information presented
by Vice-Director A. Sissakian on the recommendations of the
93rd session of the JINR Scientific Council and on the deci-
sions of the March 2003 meeting of the JINR Committee of
Plenipotentiaries.

The PAC noted as a considerable step forward the ac-
celeration and extraction of the Nuclotron’s beam of polar-
ized deuterons and congratulated the Veksler and Baldin
Laboratory of High Energies on this achievement.

The PAC noted with satisfaction the successful cooper-
ation between JINR and German research centres in the
field of particle physics based on the Agreement between
JINR and BMBF. In January, 2003, this Agreement was ex-
tended for its fourth term until the end of 2005.

The PAC took note of the detailed draft of JINR’s Pro-
gramme of Particle and Relativistic Nuclear Physics Re-

UneHbl MKK npuHSanm Kk ceBeaeHuio nogpobHbIA NpoekT
«Hay4Hou nporpammbl passutns ONAN Ha 2003—20009 rr.»,
npeacTtaeneHHbln Buue-gnpektopom OUANM A. H. Cucaks-
HOM, MU O4OOPUNN OCHOBHbIE HaMpaBrieHUs1 NpoeKTa Mnpo-
rpammbl. [KK npeanoxmn nogrotoBnTb OKOHYaTENbHbIN Ba-
puaHT nporpaMmmbl C y4eTOM MpeasioXeHun 1 3aMmedaHun,
caenaHHbix Ha KK, ocobeHHO KoHLUEeNTyanbHbIX NOnoXe-
HWIA, HanpaBIieHHbIX Ha NPOABMWKEHNE HA MEXAYHapPOOHbIN
YPOBEHb KpyMHOMAacLUTabHbIX YCTaHOBOK MIHCTUTYTa M Ha
COBEpPLUEHCTBOBaHNE MHAPACTPYKTYPbI.

MKK nopaep»kan Mmepbl N0 CO30aHMI0 HAaYy4YHOTO U TEXHU-
YEeCKOro KOHCYNbTaTMBHBIX KOMUTETOB MO NPOrpamMmme HyKIo-
TPOHa, a Takke ofobpun pekoMeHaaLMn TEXHNYECKOTO KO-
MUTETA MO OLIEHKE Hay4yHOM MporpaMmbl HYKOTPOHA Ha
2003-2005 rr.:

— MONyyYeHne MNonspPU30BaHHbIX MYYKOB OENTPOHOB C MWH-
TEHCUBHOCTbI0 40 10° YacTuu 3a unkn;

— YCOBEPLUEHCTBOBAHME JMHENHOro yckoputensa J1Y-20,
HanpaBneHHOe Ha yBENMYEHNE YacTOTbl MOBTOPEHUS M-
nynbCoOB UHXeKUUKn o ypoBHs 0,5-1 Iy;

Jy6Ha, 10 anpes.

Y4yacTHHKH 3acejaHusl CECCUH
ITporpaMMHO-KOHCYJIBTATHBHOTO KOMHTETa

1o (hU3UKe YacTHII (cIeBa HapaBo): mpodeccopa
H. E. Tropun (Poccus), A. H. Cucaksn (OUSIN),
T. Xonnman (CILIA)

Dubna, 10 April.

Participants of the meeting of the Programme Advisory
Committee for Particle Physics (left to right):
Professors N. Tyurin (Russia), A. Sissakian (JINR),

T. Hallman (USA)

search for 2003-2009, presented by Vice-Director A. Sis-

sakian. The PAC endorsed the general lines of the second

draft of the Programme and asked the JINR Directorate to

prepare the final text of the Programme, which takes into ac-

count all the programmatic remarks made by the PAC, espe-

cially visionary concepts intended to promote internationally

outstanding large-scale facilities and infrastructure at JINR.

The PAC strongly supported the steps taken to estab-

lish the scientific and technical advisory committees for the

Nuclotron programme and endorsed the recommendations

of the Technical Evaluation Committee for the Scientific Pro-

gramme of the Nuclotron in which major efforts in 2003—

2005 should be focused on:

— generation of polarized deuteron beams at an intensity of
10° particles per cycle;

— upgrade of the injection complex to increase the injection
repetition rate up to 0.5-1 Hz;

— development of the Nuclotron diagnostic system;

— increase of the final ion energy up to the projected target
parameters (6 GeV/u);
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— pasBUTUE 1 COBEPLLUEHCTBOBAHUE AMArHOCTUYECKUX CU-
CTEM MyYKa B HYKITOTPOHE M U3YYEHME ero xapakrtepu-
CTUK;

— MOBbILLEHNE 3HEPTUN YCKOPSEMbIX MOHOB A0 NPOEKTHbIX
3HaYeHui;

— peanu3auusi YCKOpeHus U MeANEHHOro BbiIBOAA ANst MyY-
KOB TSXXernbIX MOHOB Cc A > 40;

— paspaboTka TeXHUYeCcKoro npoekta Gycrtepa HyKrnoTpo-
Ha, BKNOYasa ero MarHuTHyt0 CUCTEMY;

— CO3[aHne HOBOrO JTa3epPHOro NCTOYHMKA NOHOB.

UneHsbl MNMKK ¢ ynoBneTBopeHneM OTMETUNY CO3[laHNe B
JINT ueHTpanbHoOro BbluMcnMTeENbHOro komnnekca OUAU
Ha 6ase yHUULUMPOBaHHLIX NratopmM Ha OcHoBe Linux
npoussoguTenbHocThto 80 GFlops, a Takke BeCOMbIN
BKIaj, BHECEHHbIN B MOAENUPOBaHe coObITUIA ANs aKcne-
pumeHTOB Ha LHC.

MKK cuntaet Heobxoanmbim ob6ecneynTb CETEBYHO N UH-
(hopMaLMOHHO-BbIYMCUTENBHYIO MHpacTpykTypy OUAN
cTabunbHbIM (hMHaAHCMpPOBaHMEM Kak 6a3oByt0 YCTaHOBKY,
obecrneynBaloLLyl0 Hay4YHO-UCCEeA0BaTENbCKYD OesATeNb-
HOCTb BCero VIHCTUTyTa B Lienom 1 3eKTUBHOCTb COTPYA-
HnyectBa OUNAN co cTpaHamu-yyacTHULAMK, @ Takke C
LIEPH, BNL, FNAL 1 gpyrumm Hay4HbIMU LieHTpamu.

MKK pekomeHngosan npuctynutb B 2003 T. K KapauHanb-
HOM MoJepHM3aumMnM maructpanbHoi cetn WHcTuTyTa no
TexHonormn Gigabit Ethernet. Takor war no3sonuT cyle-
CTBEHHO MOBbLICUTL PaboOTOCNOCOBHOCTb, HAAEXHOCTb U 3a-
W MLLEHHOCTb NokanbHon cetn OUNAN.

MKK paccmoTpen psag npennoXeHui no HOBbIM MPOEK-
Tam. PekomeHgoBaHo 0go6puTb NpoekT «M3yyeHne cTpyk-
TYpbl HYKIMOHa Npy 06pa3oBaHNK 7j-ME30HOB B COYAAPEHMNSX
NonspM30BaHHbIX  HYKMOHOB  Mpu  3Heprusax  1200-—
1400 MaB» (npoekT «[enbra-2») ong BbINOMHEHUS C Nep-
BbIM npuopuTeToM Ao KoHua 2006 r. Ynensl MNKK ¢ nHTepe-
COM 3acnyLianu goknag no npoekTty «CosgaHne nogkputu-
YecKon COOpPKM C KOMOUHMPOBAHHbBIM CMEKTPOM HENTPOHOB,
ynpaBnseMol MPOTOHHbLIM YCKOPUTENEM C 3Hepruen npoTo-
HoB 660 MaB ansa npoeeaeHns aKkCNepUMEHTOB MO TPAHCMY-
Tauum JOMTOXMBYLLMX MPOAYKTOB AENEHUS N MUHOPHbIX aK-
TMHMAOoB» (NpoekT SAD), HO pekomeHOoBanM paccMoTpeTb
3TOT NMPOEKT APYror SKCNepTHOW kommccun, bonee noaxoas-
LLeW AN OLEHKN ero TeXHUYeCKUx AeTanen u KOHKypeHTo-
cnocobHocTu. NMKK pekomeHaoBan ogobputb NpoekT «Moa-
AepxKa aHaNMTUYECKMX Y YUCTIEHHBIX PACYETOB AMS 3KCne-
pyMeHTOB Ha konnavigepax» (npoekt SANC) pans
BbIMNOMHEHNSI C NEPBbLIM NpuopuTeETOM A0 KoHua 2006 r. Mo
npoekTy «PaspaboTka n cosgaHne npoToTMMNOB afgpPOHHOIO
KanopumeTpa 1 MIOOHHOW cucTeMbl AN AeTeKTopa Ha nu-
HeliHoOM konnamngepe HoBoro nokoneHus (TESLA)» (npoekT
DDT) NKK npeanoxun BeipaboTatk 06LLy0 NporpaMmmy pas-
paboTkn OEeTEeKTOPOB ONA 3IKCMEPUMEHTOB HAa MUMHENHOM
Konnavaepe.

Unenbl MKK npuHanu k ceegeHuto oT4eT o6 yvacTum
ONAN B npoekte CMS 1 OTMETUNM OCHOBHbIE LOCTMKEHUS
cotpyaHnyectea RDMS CMS B 2002 r.:

— slow beam extraction for heavy ions at A > 40;

— development of the technical project for the Nuclotron
booster;

— upgrade of the ion sources: new laser ion source, up-
grade of the EBIS.

The PAC was pleased to note the creation of the JINR
central computer complex based on Linux unified platforms
with 80 Gflops performance as well as the important contri-
bution to the event simulation for the LHC experiments.

The PAC recommended that the JINR information in-
frastructure be given stable financing as a basic facility which
provides services for the scientific activities of the whole In-
stitute and is important for an efficient cooperation with its
Member States as well as with other research centres such
as CERN, BNL, Fermilab and others.

The PAC recommended that a strategic modernization
of the JINR LAN backbone on the Gigabit Ethernet technolo-
gy startin 2003 in accordance with suggestions approved by
all the JINR Laboratories in 2002. This will allow an essential
increase in the availability, reliability and security of the JINR
LAN.

The PAC reviewed the proposals of new projects. It rec-
ommended approval of the project «Study of Nucleon Struc-
ture at #-meson Production in Polarized Nucleon Collisions
at Energies of 1200—1400 MeV» (DELTA-2 project) with first

priority until the end of 2006. The PAC noted with interest the
report on the project «Construction of the Subcritical Assem-
bly with Combined Neutron Spectra Driven by a Proton Ac-
celerator at Proton Energy 660 MeV for Experiments on
Transmutation of Long-lived Fission Products and Minor Ac-
tinides» (SAD project), but recommended that this proposal
be considered by an expert panel more suited to assess its
technical details and international competitiveness. The
PAC recommended approval of the project «Support of Ana-
lytical and Numerical Calculations for Collider Experiments»
(SANC project) with first priority until the end of 2006. The
PAC did not recommend approval of the proposal «Design
and Construction of the Hadron Calorimeter and Muon
Catcher Prototypes for a Detector of the Next Linear Collider
(TESLA)» (DDT project). The PAC recommended a concert-
ed effort be taken to prepare JINR for a strong participation
in the preparation for a linear collider programme.

The PAC took note of the report on JINR'’s participation
in the CMS project. The main achievements of the RDMS
CMS collaboration in 2002 were:

— successful completion of assembling the absorber of the
first end-cup hadron calorimeter;

— completion of manufacturing the proportional chambers
at JINR for the first muon station ME 1/1;
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— ycnewHoe 3aBepweHve moHTaxa B LIEPH nornotutensa
nepBOro TOPLEBOro afpOHHOIO KaropumeTpa;

— 3aBepuleHne umarotoBreHns B ONAW nponopumoHans-
HbIX Kamep ANA NepBOW nepeaHer MIOOHHOW CTaHUMu
ME 1/1;

— mnarotoBrieHve 200 CTPUMOBLIX KPEMHUEBLIX ETEKTOPOB
ANS NpeanvMBHEBOro KOOPAMHATHOTO AeTeKTopa.

Ha ceccum MNMKK 6b1n oTMedeH ycneluHbin xog paboT no
npoekty ATLAS B cOOTBETCTBUM C rpachmkoM co3gaHus u
cbopKn ycTaHOBKM, Ha4ano paboT no reHepauum n o6paboT-
Ke AaHHbIX, a Takke 6onee MHTEHCUBHOE BKMOYEHWE rpyn-
nel OUNAN B panbHenwyto paspaboTky duamyeckon npo-
rpammbl akcnepumeHTa ATLAS.

MKK no3agpasun konnektus rpynnsl ALICE co cBoeBpe-
MEHHbIM U YCMELUHbIM 3aBepLueHneM paboT no M3roToene-
HUO sipMa 60MbLIOrO AMMONBHOMO MarHuTa Anst MKOOHHOTO
cnektpomeTpa ALICE. MNMKK BbICOKO oOLeHnn pa3sutre paboT
N COTPYAHNYECTBO C VIHCTUTYTOM MOHOKpuUcTannoB (Xapb-
KoB, YkpauHa) n Kyp4yaTOBCKMM MHCTUTYTOM MO CO34aHUI0
doToHHoro cnekTpomeTpa PHOS u pekomengosan co3gatb
B OUNAN ycTaHOBKM ANst TECTUPOBAHUSA KPUCTANoB BOMbg-
pamarta cBuHua. Ynenbl [MKK ¢ yaoBnetTsopeHnem otmeTnnm
akTmBHoe yyactme OUAW B noarotoske «[lpoekTa duanye-
CKMX nccregoBaHuii Ha yctaHoBke ALICE», B yacTHOCTH, MO
naeHTndUKaummM 4actul, No NCCNefoBaHUI0 p-Me30Ha, Mo
KOppensiumsmM TOXOECTBEHHbIX YacTuL, Nno pa3paboTke me-
Toda Knactepvsauum Ong MooHHoro cnektpometpa. IMKK

pekoMmeHgoBan npogomkutb ydyactue OUAN B aTom Bax-
HOM MpOEKTE.

C ynoBneTBopeHneM OTMEYEHO 3aBepLLEHNE CO3AaHNS
Tak Ha3blBAEMOIO «HayarbHOro BapuaHTa» CrneKTpomeTpa
COMPASS, Ha KOTOPOM HaYMHaKTCA UCCNefoBaHUA MO Mio-
OHHOW nNporpaMmme. [ns ycneLwHoro npogoskeHus pabot no
COMPASS B LUEPH 1 B lybHe Heobxogumo obecneuntb
TexHM4eckoe obcnyxvBaHue annapaTyphbl, CO30aHHOW Npu
yyactum OUAWN, a Takke y4actme B nonyyeHun n obpaboTtke
OaHHbIX.

MKK Bbicoko oueHun macwtabHoe ydactne OUAN B
co3gaHuM geTtekTopa W aHanuse QU3MYEeCcKUX OaHHbIX,
npeacTaBrneHHoe B goknage o6 akcnepumeHTe NA-48. MKK
OTMETUI, YTO pe3ynbTaT, MOMYyYEeHHbI B 3KCMEepUMEHTE
NA-48 no TouHoMy n3mepeHuto napamertpa Re(e'/e) B pac-
nagax HemTpanbHbIX KAOHOB Ha ABa NMOHa, NO3BOMSET OA-
HO3HA4YHO YCTaHOBUTb CyLleCTBOBaHWe npsimoro CP-Hapy-
LeHns — cpyHAaMeHTanbHOro SBNeHns npupoabl, npeacka-
3bIBAEMOro CTaHfapTHOM Mopenbto. [lonyyeHbl Takke
Apyrve BaxHble pe3ynbraTthbl, Takue kak Hanbornee TOYHble
M3MepeHUss Mmacc K; - 1 7-Me30HOB, BPEMEHU >KU3HU
Kg-Me30HOB 1 apaMeTpoB peaKknx pacnafoB HerlTpasibHbIX
KaOHOB U TMMNEPOHOB.

OTMeYeHbl MHTepecHble pe3yrnbTaTtbl, MoJyYeHHble B
akcnepumeHTe H1 no npeun3voHHOMY U3MEPEHUIO CTPYKTY-
pbl ¥ NPOBEpPKEe CTaHAAPTHOW MOAENM B LUMPOKOW KMHEMaTu-
yeckor obnacTtu. NMKK otmeTnn 3HaunTenbHbIn Bknag ONAN
B MCCrneaoBaHue AndpaKkLMOHHbLIX MPOLECCOB B rIy60oKoHe-

— manufacturing of 200 strip silicon detectors for the
preshower coordinate detector.

The PAC acknowledged the progress in the construc-
tion and assembly of the ATLAS facility according to sched-
ule, the start of data generation and processing, and a
stronger contribution of the JINR group to the ATLAS scien-
tific programme.

The PAC congratulated the JINR group on the success-
ful and timely completion of the manufacturing of the dipole
magnet iron yoke for the ALICE muon spectrometer. The
PAC acknowledged the development of JINR'’s collaboration
with the Institute of Monocrystals (Kharkov, Ukraine) and the
Kurchatov Institute on the construction of the photon spec-
trometer PHOS, and recommended creation at JINR of facili-
ties for testing of lead tungsten crystals. The PAC also ac-
knowledged JINR’s active participation in the preparation of
the ALICE Physics Performance Report, in particular in the
field of particle identification, ¢-meson studies, identical par-
ticle correlation and cluster finding for the muon spectrome-
ter.

The PAC took note of the completion of the construction
of the so-called «initial layout» of the COMPASS spectrome-
ter which is starting the investigations on the muon pro-
gramme and mentioned that, for successful continuation of
the activities on the COMPASS project at CERN and Dubna,

itis necessary to provide maintenance of the apparatus con-
structed with JINR participation as well as to ensure partici-
pation in data processing.

The PAC highly appreciated JINR’s large-scale partici-
pation in the creation of the detector and in data analysis
presented in the report on the NA48 experiment, and noted
the results obtained in this experiment on the precise mea-
surement of the parameter Re(¢'/¢) in two-pion decays of
neutral kaons, which prove unambiguously the existence of
the direct CP violation — a fundamental phenomenon of na-
ture predicted by the Standard Model.

The PAC emphasized interesting results obtained in the
H1 experiment on precision measurements of the proton
structure and test of the Standard Model in a wide kinematic
range. The PAC also noted JINR’s notable contribution to
the study of diffractive processes in deep-inelastic scattering
and photoproduction as well as to the construction of detec-
tors within the H1 upgrade programme.

The PAC took note of the reports on the PP-singlet,
STRELA, BES as well as «Movable Polarized Target» pro-
jects and recommended continuation of these activities with
first priority until the end of 2006.

The PAC noted with interest two scientific reports pre-
sented at this meeting: «JLAB Polarization Transfer Mea-
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ynpyrom paccesiHumn n boTopoXKAEHNM, a TakKe B co3gaHne
AETEeKTOPOB ycTaHOBKM H1 B pamkax nporpaMmbl ee Moaep-
HU3auuK.

MKK npnHan kK cBeaeHmto otyeThbl No npoektam PP-cuH-
rnet, CTPEJIA, BEC u «[NepeaBwkHasa nonsapu3oBaHHasi Mu-
LUEHb» 1 peKoMeHA0Barn NPOAOIHKUTE 3TN paboTbl C NEPBbLIM
npuopuTeTom Ao koHua 2006 r.

Ha ceccun Gbinun 3acnylwaHbl ABa Hay4YHbIX Aoknaga:
«MamepeHne oTHolweHns GE/Gy, Ana NpoTOHOB B 9KCrepu-
MeHTe no nepegade nonspusaumm B JlabopaTtopun
um. xedpdpepcora (CLUA): HegaBHue n 6yayuime paboTbl B
OUAN» (Y. MegpucaT) n «B3ammogencTeme agpoHOB C aH-
TunpotoHammny (Y. BugHep).

18-a ceccus lMporpaMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa no saepHom dusnke coctosanacb 7-8 anpens
noa npepcenartenscTtBom npodeccopa H. AAHeBoi.

UneHbl MNKK 3acnyLianu oT4eT 0 BbINOMHEHUU PEKOMEH-
Aauunn 17-n ceccum MNKK, nHdopmaumio o pesontouunn 93-1
ceccum YueHoro coBeta OVAN (auBapb 2003 1), 0 peLueHun-
ax Komuteta nonHomouHbix npeactasutenen OUNAN (mapt
2003 r.) u 0 ganbHewiwen NoarotToBke «Hay4Ho nporpaMmbl
pa3sutns OUNAN Ha 2003-2009 rr.».

MKK 3acnywan nHgopmaumio o COCTosiHUM Aern no co-
opyxeHuto 6a3oBbix yctaHoBok IPEH 1 DRIBs 1 marHuTHO-
ro macc-aHanusatopa Tskenbix atomoB MASHA. YneHsbl
MKK paccmoTtpenu npeanoxeHnst No nepBbIM IKCNEPUMEH-

Tam, 3annaHmpoBaHHeiM Ha IPEH, a Takke obcyaunu otyet
0 (h13nYecKnx pesynbsraTax U XO4e 3KCNEPUMEHTOB Ha yCTa-
HoBkax NEMO-3 n TGV. Ha ceccuto MNKK 6binn npeacraene-
Hbl Tpu HOBbIX npoekta: GEMMA, «Dark Matter» n SAD.
Unenbl MKK 3acnywanu takke Tpu HayyHblx goknaga. o
BCEM paccmoTpeHHbIM Bonpocam IMKK npuHan cnegytoume
pekoMeHaauun.

dusuka mskenbix uoHos. NKK oTmeTun 3ameaneHune
peanusaumm npoekta DRIBs Bcneactene HegocTaTOMHOMO
(PUHAHCMPOBaAHUA N HaeeTCsl Ha NPOoAoImkeHne paboT no
3TOMY NMpOeKTy 6e3 AanbHenLen 3aaepxku. Npu aTom Bbic-
LM NPUOPUTET OOIMKEH ObITh OTAAH 3aBEpLUEeHUNO co3aa-
HWS KaHarna Nny4koB M OTHOCSLLErocs K HeMy 00opyoBaHus,
a TaKkke pa3BuTuo BTopow a3kl npoekta DRIBs.

[ns 6onee achdhekTMBHON paboTbl LIUKITOTPOHHOMO KOM-
nnekca J1AP, KoTopbIi SBNSETCA OCHOBOW Npu NpoBeAeHun
nccrnenoBaHWn Ha cTabumbHbIX U pagvoakTUBHBIX MyyKax,
MKK cuntaet, yto mogepHusaums yckoputens Y-400 pgonx-
Ha 6bITb NpoBeaeHa BesoTnaraTensHo.

MKK oTmeTun BbICOKMIA TeMn B peanusauum npoekTta
MASHA. 370 no3BonuT NpoBoAUTbL MAEHTUMKALNUIO Macc
CBEPXTSIKENbIX ANIEMEHTOB U OTKPOET HOBbIE NEPCMNEKTUBbLI B
n3yyeHun ceomnctB atux agep. NKK HageeTcs Ha ycnex B
aKcnepumeHTax no cuHTesdy 116-ro anemeHTa B peakumu
48Ca + 245Cm 1 B M3yYeHUM XUMWYECKUX U PU3NYECKUX
CBOWCTB CBEPXTSIKESbIX 3MIEMEHTOB Ha YCOBEPLUEHCTBOBAH-
HbIX ycTaHoBkax BACUITMCA n MASHA.

surements of the Proton’s G£ /Gy, Ratio: JINR’s Recent and
Future Contributions» (C. Pedrisat) and «Hadron Interac-
tions with Antiprotons» (U. Wiedner).

The 18th meeting of the Programme Advisory Com-
mittee for Nuclear Physics was held on 7-8 April. It was
chaired by Professor N. Janeva.

The PAC was informed on the implementation of recom-
mendations taken at the previous meeting, on the resolution
of the 93rd session of the JINR Scientific Council (January
2003), on the decisions of the JINR Committee of Plenipo-
tentiaries (March 2003) and on the further preparation of
JINR’s Scientific Research and Development for the years
2003-2009.

The PAC took note of the information about the status of
construction of the IREN and DRIBs facilities and of the
MASHA heavy-ion magnetic mass-analyzer. The PAC re-
viewed proposals on first experiments to be performed with
IREN and discussed a report on the physics results and
progress of the NEMO-3 and TGV experiments. Three new
projects —GEMMA, Dark Matter, and SAD — were present-
ed at the meeting as well as three scientific reports. The PAC

made the following recommendations on the considered
questions:

Heavy-lon Physics. The PAC noted with deep concern
that the DRIBs project after its initial fast progress had
slowed down due to inadequate financing. It strongly recom-
mended continuation of the project without further delay.
Highest priority should be given to the completion of the
beam-line and the related components which are needed to
start the experimental programme. The developments for
Phase Il should be continued with high priority to ensure the
competitiveness of FLNR in the international frame of RIB
facilities.

The upgrade and modernization of the U400 accelera-
tor should be completed with particular urgency, as it allows
a more efficient operation of the FLNR cyclotron complex,
which is the basis for the research with stable and with ra-
dioactive beams.

The PAC congratulated FLNR on the fast progress of
the MASHA project, which will allow the mass identification
of superheavy elements and moreover open up new per-
spectives for studies of their nuclear, atomic and chemical
properties. The PAC wished the Flerov Laboratory success
in experiments on the synthesis of element 116 in the
48Ca + 245Cm reaction and on the study of chemical and
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HelmpoHHasi sdepHas ¢gpusuka. NKK BbICOKO oLeHMn
3anaHMpPOBaHHYI0 3KCMEPUMEHTANIbHYKO MpOorpaMmmy Uc-
cnepoBaHun Ha VIPEH, ocHOBY KOTOPOW COCTaBASIIOT aKTy-
anbHble 3KCMEPUMEHTLI, HaLENeHHble Ha NpPoBeaeHne UC-
CnefoBaHUM MO CaMbiM BaXHbIM HarnpaBneHnsaMm dyHaa-
MEHTarnbHON 1 NPUKNagHOW SaepHOM OU3UKN.

MKK Bbipa3nn 03abo4eHHOCTb NOCTOSAHHOWN 3a4ePKKOMN
nnaHa-rpadgvka cosganus yctaHoskm MPEH no npuynHe ot-
CyTCTBMSA HEOobXoOMMbIX CPEACTB M PEKOMEHOOBAN OUPEK-
umn OUNAN pobusatbes yBenuueHus UHaAHCMPOBaHUA
npoekta WPEH. Ha cnepaytowen ceccun MNKK gomkeH 6bITb
NpeacTaBneH NepPecMOTPEHHbIN NNaH-rpaduK BbIMONHEHUS
3TOro NpoekTa, BkNtovas gemoHtax NBP-30.

Qdu3uka HU3KUX U MPOoMeXymo4Hbix aHepaul. KK ¢
WHTEpEeCcOM 3acryLuarn JoKraj O COCTOSHUM Aen B 3Kcnepu-
MeHTax NEMO-3 n TGV-2, B KOTOpbIX BeAyLLy porb urpa-
10T ydeHble JIAM, n otmeTun, yto ybeamtenbHoe Habnoae-
HWe [OBYXHEWTPUHHbIX MoA [OBoOWHoro GeTa-pacnaga ans
psina nsotonos (1%%Mo, 48Ca v ap.) Ha ycTaHoBkax NEMO-2
n TGV-1 3anoxuno npoyHyto OCHOBY YCMELLUHOro nposeae-
HWS HaYaBLUUXCHA HeOaBHO M3MEPEHUI C HOBbIMU YHUKaIb-
HbiMu ycTaHoBkamu NEMO-3 n TGV-2. MNKK pekomengosan
npogomkeHne akcnepumeHToB NEMO-3 n TGV ¢ BbiCOK M
npuopuTeToM. BBMOy 3ameTHO HapacTaroLlero nHTepeca kK
npobneme OBoriHoro G6e3HenTpuHHOro Geta-pacnaga [MKK
pekomeHaoBan Takke rpynne JIAMN cocpenoTounTs yeunus
Ha 3TOM Ba)XHOM HarpaBIieHUN.

Hoeble akcnepumMeHmbl u npoekmsbl. «/3mepeHue
Ma2HUMHO20 MOMeHma HellmpuHO Ha peakmope KanuHuH-
ckol ADC ¢ nomouwbto criekmpomempa GEMMA». B ceeTe
HeJaBHEro OTKPbITUS OCUWIIIALUA HEWTPUHO MOUCK aHO-
MasbHOro MarHUTHOTO MOMEHTa HEWTPUHO SIBMSIETCS BECh-
Ma akTyanbHbiM. CyLleCTBYIOLUA 3KCNEPUMEHTAbHbIN
npegen 10-10 g MOXET BblTb CYLLIECTBEHHO CHUXEH C Mo-
MoLbto cnektpomeTpa GEMMA, pacnonoXeHHoro B cneum-
anbHOM NOMeLLEHUM HeNocpeacTBEHHO Nof peaktopoM Ka-
nuHuHckon AQC Ha 6rmakom pacctosiHum (8,5 nnn 14,5 m)
OT LIeHTpa aKTMBHOW 30Hbl. [TocneaHne TecToBble aKCnepu-
MEHTbI MPOAEMOHCTPUPOBANIN BO3MOXHOCTb [JOCTUXKEHMS
aHepreTuyeckoro nopora 3 kaB 1 npu manom ¢oHe No3eo-
NAT B TeYeHWe ABYyX NeT A0CTUYb npeaena YyBCTBUTENbHO-
cm 310" ug.

«lMouck memHol mamepuu ¢ Ge-demekmopamu (npo-
ekm GENIUS-TF)». MNonbITK1 NpsAIMO perncrpaumm ranak-
TUYECKOW TEMHON MaTepun nNpeacTaBnsatoT O0NbLUION NHTe-
pec B CBSI3U C He@BHO MOyYeHHbIMW acTPOU3NYECKUMU U
KoCMornornyeckumy pesynsratamu. Yyenole ns JIAMN y4ya-
CTBYIOT B COBMECTHOM c [erigensbeprom npoekTte «lMoncku
TeMHon MaTtepum ¢ nomollbio GENIUS-TF» B nogsemHom
nabopatopun NpaH-Cacco. YneHsbl NKK HagetoTes Takke Ha
bonee akTVBHOE y4yacTve B MPOEKTe 3KCMeprMeHTaTopoB
JIAn.

«lodkpumuyeckas cbopka e [ybHe» (npoekT SAD).
MpoekT SAD npefcTaBnsieT BaXHbI Lar B pamMkax akTUBHO

physical properties of superheavy elements with improved
VASSILISSA and MASHA set-ups.

Nuclear Physics with Neutrons. The review of the ex-
perimental programme planned for the IREN neutron source
was highly appreciated by the PAC. The programme is
based on top-class experiments which are aimed at investi-
gating the most important fields of fundamental and applied
nuclear physics. The PAC expressed its concern about the
permanent delay of implementation of IREN’s time sched-
ules due to lack of necessary funds. This has almost stopped
the activity on dismantling IBR-30 and the implementation of
the schedule presented at the 93rd session of the JINR Sci-
entific Council. The PAC recommended that the JINR Direc-
torate enforce the financing of the IREN project. The revised
time schedule of the project implementation, including the
dismantling of IBR-30, should be presented at the next PAC
meeting.

Low- and Intermediate-Energy Physics. The PAC
heard with interest the progress report on the NEMO-3 and
TGV-2 experiments, with DLNP scientists playing a major
role. The impressive results already obtained with the
NEMO-2 and TGV-1 set-ups on the observation of the 2v
mode of double beta decay in numerous isotopes ('°°Mo,
48Ca, etc.) constitute a solid basis for the presently starting
measurements with NEMO-3 and TGV-2. In view of the
sharply growing interest in measurements of the neutrino-

less double beta decay, the PAC recommended that the
DLNP group concentrate their efforts on this important direc-
tion.

Proposals of New Projects. «Measurement of the
Neutrino Magnetic Moment Using the GEMMA Spectrome-
ter (GEMMA Project)». In view of recent discoveries of neu-
trino oscillations, the search for an anomalous magnetic mo-
ment of the neutrino is a valid objective of high importance.
The present experimental limit of 1070 x5 can be signifi-
cantly reduced by using the GEMMA spectrometer placed in
a special cave underneath the Kalinin nuclear power plant at
a close distance from the core (8.5 or 14.5 m). The new test
experiments have demonstrated the possibility of reaching
an energy threshold of 3 keV at small backgrounds. The
combination of these factors (very close distance, 3-GW
thermal power, low energy range, and low background)
will allow the group to reach, within two years, a limit of
310" g or better.

«Dark Matter Search with Ge Detectors (GENIUS-TF
Project)». The attempts of direct detection of Dark Matter are
of great interest in view of the recent astrophysical and cos-
mological results. The PAC takes note of the participation of
DLNP scientists in the joint JINR-Heidelberg project «Dark
Matter Search with GENIUS-TF» in the Gran Sasso under-
ground laboratory. It looks forward to a more active participa-
tion of DLNP experimentalists.
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npeanpuHMMaeMbiX B MUpe ycunuii no cosga-
HUIO HOBbIX M MEPCNEKTUBHbLIX METOAOB MUCMOSb-
30BaHUS YCKOPUTENbHO-YMPaBsieMbIX CUCTEM
(ADS) ans nonydeHuns sgepHon aHeprmm. MNKK
OTMETUS, YTO TEXHWYECKUA MNPOEKT XOPOLLO
npopaboTaH; Hay4YHasi nporpamMmma HaxoauTcs B
cTagum nogrotoBkn. Criefyet BblAenUTb psif
MOMEHTOB, BaXHbIX ANsi KOHEYHOro ycrnexa, —
3TO KoopAMHaUMSA 1 06beguHeHne OesTernbHO-
ctn OUAN B nccnepoBaHusax no ADS, Bbinon-
HSIEMbIX HECKOMNBbKMMU rpynnamMun 13 pasnmuyHbIx
nabopatopun OUAW, v nogkntoveHne wmccre-
[oBaTenbCKuUxX rpynn u3 ctpaH-yyactHuy, OUNAN
1 OpYyrux CTpaH MexXayHapogHoro coobLecTsa.

MKK pekomeHgoBan ogobpuTb Bce Tpu
pPacCMOTPEHHbIX MPOEKTa.

Hay4Hble doknadbi. MNKK 3acnywan tpu
Hay4HbIX foknaaa: «Bo3moxHble byayLme aKkc-
NnepuMeHTbl MO WUCCIEeOoBaHUI0  y-U3NYyYeHus
a0ep C NOMOLLBHO YCTaHOBKM U3 repMaHneBbIX
aetektopoB» (A. Kopuwin), «Pe3oHaHCHble co-
CTOSIHUSI 7)-ME30HOB C reryanvmMm sapamm»
(B. b. bensieB) n «MccneposaHve knactepusa-
LUy nerknx saep B npoueccax pensaTuBMCTCKON
MyrnbsTUparMeHTaLmm B paMmkax npoekra "bek-
kepenb"» (M. V. 3apyouH).

NHPOPMALINA ONPEKLINA
JINR DIRECTORATE’S INFORMATION

14-16 AITPEJIA B8 HEPH npoxomunu 3acenanusi 0030pHOTO pe-
cypcuoro komurera (RRB), koTOpbIil paccMoTpes X0/ paboT U IIaHbI
no peanuzauuu 3kcrepuMenToB Ha LHC — 0oJb1IoM apoHHOM KOJI-
naiinepe (ATLAS, CMS, ALICE, LHC-b), a Takxe po0ieMbl KOMITbIO-
TEPHOTO obOecIeueHus 3TUX IKcepuMenToB (mpoekT GRID). I'eHepasib-
Hbiit qupexrop LIEPH npodeccop JI. Maitanu, BeicTynas nepej y4act-
HUKaMHU 3acelaHus, 3asBuil o Hamepenun aupekiuu [[EPH
OCYIIIECTBUTH 3aIycK Koyaiaepa B anpene 2007 1.

3acenanus Ben npencenarenb RRB qupekTop 1o uccienoBanusM
LEPH npodeccop P. Kammmop. Ot OUSIM B HHUX NpUHSIIM y4acTHe
Butie-nupextop OUSU npodeccop A. H. CucaksiH — B Ka4yecTBe uJjie-
Ha RRB or OUSIU, npodeccopa U. A. Tonyrun, H. A. Pycakosuy,
A. C. BononbsiHOB — B Ka4eCTBE IKCIIEPTOB.

B noxnagax pykoBOAMTENEH SKCIEPUMEHTOB OTMEYAIOCh YCIIEI-
HOE BBITIOJHEHUE co cTopoHbl OMSIN cBoMX Hay9HO-TEXHUYECKHUX 005-
3aTEJIbCTB.
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15 ampens yOHy ¢ paGo4nM BH3UTOM IOCETHJI TNpelcenaTelb
Cuetnoti nanarel ipu [Ipe3uaente PO Cepreii Banumosuu CtemaniuH.

ITocne 3HaKoMCTBa ¢ yHUBEpCUTETOM «J[yOHa» W TOpOIOM, KOTO-
PBIiA BBICOKOMY TOCTIO mpeacTaBui Map B. D. [Ipox, B Jlome MexayHa-
POIHBIX COBelIaHuii ObuTa opranm3oana BcTpeda C. B. Crenammua ¢
Hay4qHOH oOmecTBeHHOCThI0 OV,

«Subcritical Assembly at Dubna (SAD Pro-
Ject)». The project represents an important step
in the world-wide effort towards new and per-
spective methods employing accelerator-driven
systems (ADS) for nuclear power production.
The design stage of the project is well devel-
oped, and the scientific programme is being pre-
pared. There are several issues important for
the final success: coordination and association
of JINR activities on ADS studies currently per-
formed by several groups from different JINR
Laboratories and involvement of research
groups from outside JINR, both from the Mem-
ber States and international community.

The PAC recommended approval of these
projects.

Scientific Reports. The PAC heard three
scientific reports: «Possible Future y-ray Experi-
ments Using Ge Detectors Array» (A. Korichi),
«Resonance States in y-meson—Nucleus Sys-
tems» (V. Belyaev), and «Investigation of Light
Nucleus Clustering in Relativistic Multifragmen-
tation Processes within the BECQUEREL Pro-
ject» (P. Zarubin).

__________________________________}JKy

ON 14-16 APRIL, plenary sessions of the Resource Review Board
(RRB) were held at CERN. The RRB considered the ongoing work and
plans for realization of experiments at LHC — the Large Hadron Collid-
er (ATLAS, CMS, ALICE, LHC-b) — as well as the problems of com-
puterization of these experiments (GRID project). Addressing the ses-
sion, CERN Director-General L. Maiani announced the intention of the
CERN Directorate to have the collider commissioned in April, 2007.

The plenary sessions were chaired by CERN Research Director
Professor R. Cashmore, Chairman of the RRB. Participating in the ses-
sions from JINR were JINR Vice-Director Professor A. N. Sissakian, as
an RRB member from JINR; Professors I. A. Golutvin, N. A. Rus-
sakovich, A. S. Vodopianov, as experts.

In the reports delivered by the heads of the experiments it was noted
that JINR had successfully fulfilled its scientific and technical obliga-
tions.

R/
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On 15 April, Chairman of the Audit Chamber by the RF President
S. V. Stepashin was on a working visit to Dubna.

After getting acquainted with the University «Dubna» and the
town, introduced to the eminent guest by Mayor V.E. Prokh,
S. V. Stepashin had a meeting with the JINR scientific community,
which was organized at the International Conference Hall.
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Hupextop OMSN akanemuk B. I'. Kagprmesckuii pac-
CKa3aa 0 MEXAYHAPOAHOM SICPHO-(PHU3MUECKOM IIEHTpPE, O
BEAYIINXCA B HEM (QYHIAMEHTAIBHBIX U IPUKIATHBIX HAyd-
HBIX ucciienoBanusax. B orsetnom ciose C. B. Cremammn
BBIpa3miI OJIarofapHOCTh yueHBbIM J[yOHBI 3a COXpaHEHHE
TAaKOTO YHUKAJIbHOTO HAy4YHOTO IEHTPA, KaKUM SBISCTCS
OO0BbeIMHEHHBI HHCTUTYT SIIEPHBIX UCCIEOBAHUI.

C. B. Crenamms nocetwn JlabopaTtopuio siepHbIX pe-
akuuit uMm. I. H. @nepora n HITK «Anbhay — BeICOKOTEX-
HOJIOTHYHOE MTPOU3BOCTBO, T/IC HAIIUIH MPAKTUIECKOE MTPH-
MeHeHune pazpabotku yueHsix JISIP OMSN. B 3aBepuienne
JIeTIOBOM YacTH BU3HUTA Mpencenarens CueTHOM maiaThl o-
onBan B LIKC «/lyOHay.

7
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22 anpens B MockBe B MUHITPOMHAYKH COCTOSITIAch pa-
604as BcTpeda MoTHOMOYHOTO npeacTasurens PO B OMSAN
[IEPBOTO 3aMECTUTEISI MUHUCTPA HAYKH, IPOMBILIIEHHOCTH
u TexHosoruii akagemuka M. I1. KupnuunukoBa ¢ BUIe-1-
pexropom OUSIN A. H. CucaksiHom. bbut oOcysxkieH psij
BOIIPOCOB TEKYIIEH feATenbHOCTH MHCTUTYTA U MEXKAYHA-
POLHOTO COTPYIHUYECTBA.
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C 25 no 27 anpenst B [lerepOyprckomM HHCTUTYTE siIep-
Hoit ¢umsuku um. b.II. KoncrantuHoBa (I'atumna Omm3
Cankr-IlerepOypra) mpoxonuiau 3aceqaHus KOMUTETa IO
corpynHuuectBy Poccuiickas ®enepauus—HEPH mnog
npezaceaarenbscTBoM reuepaibHoro gupexkropa LIEPH npo-

Jy6Ha, 15 anpens. Busur B OMSIU npencenarenst Cuetnoit nanarsl npu Ipesunente Poceuiickoit ®@enepanuu C. B. Crenamuna (B ueHTpe)

Dubna, 15 April. The visit to JINR of the Chairman of the Audit Chamber of the Russian Federation S. Stepashin (centre)

JINR Director Academician V. G. Kadyshevsky spoke
about the international nuclear physics centre, about the fun-
damental and applied scientific research conducted in it. Ina
return speech, S. V. Stepashin expressed his gratitude to the
Dubna scientists for preserving such a unique scientific cen-
tre as the Joint Institute for Nuclear Research.

S. V. Stepashin visited the Flerov Laboratory of Nu-
clear Reactions and the SIC «Alpha» — a high-technology
production enterprise, where innovations of JINR LNR sci-
entists had found practical application. In the conclusion of
the business part of his visit, the Chairman of the Audit
Chamber visited the CCS «Dubnay.

7
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On 22 April, Academician M. P. Kirpichnikov,
Plenipotentiary of the Russian Federation to JINR, First
Deputy Minister for Science, Industry and Technology, had
a working meeting with JINR Vice-Director A.N. Sis-
sakian at the Minpromnauki in Moscow. During the meet-
ing, issues concerning the current status of Institute’s activi-
ties and international cooperation were discussed.

o,
£

From 25 to 27 April, plenary sessions on the coopera-
tion between the Russian Federation and CERN took place
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(heccopa JI. Maiianu 1 mepBOTO 3aMECTUTENSI MUHUCTPA Ha-
YKH, IPOMBILUICHHOCTH U TexHosnorul P® axanemuka
M. I1. KupninuankoBa. B kadectBe HaOmiofaresneit B 3ace-
JAaHUM TIpUHUMAanu y4dactue aupexrop OUSAU axampemuk
B.T. KagpiiieBckuid  u  BHUIC-AMPEKTOp  mpodeccop
A. H. CucaxsH.

BricTynuBmine Ha 3acenanun akageMuk A. H. Cxkpun-
ckuii, nmpodeccop B. WM. Caspun, npodeccop P. Kammop
U JIp. OOpHCOBANM IMIMPOKYIO0 KApTHHY COTPYIHHYECTBA.
Hupexrop [MNAD unen-xoppecnonnest PAH B. A. Ha3za-
peHko u uieH-koppecnonaeHT PAH A. A. Bopo6neB nmo3Ha-
KOMMJIU TOCTEH ¢ paboramu, Bemymmmucs B [TUAD, u
OCHOBHBIMHU HAaIlpaBICHISIMHA COTPYIHHYECTBA C APYTHMU
HAy4HBIMHU IICHTPaMU.
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30 ampesisa Ha 3aceaHUM YYEHOTO COBETa TBEpCKOTo
TOCYIapCTBEHHOTO YHHBEPCHTETa COCTOSUIOCH BPYUYCHHE

JlyOHa, 8 uroHsl.

Bpyuenne npemun um. H. H. Boromo6osa
3a 20012002 rr. akageMuKy

A. H. TaBxemumuze (I'py3ust)

3a OCHOBOIIOJIATAIOIIHMH BKJIA]T

B TEOPHIO IIBETHBIX KBAPKOB

Dubna, 8 June.

Academician A. Tavkhelidze (Georgia)

is awarded the 2001-2002 N. N. Bogoliubov
Prize for fundamental contribution to the
theory of colour quarks

at St. Petersburg Konstantinov Institute of Nuclear Physics
(Gatchina near St. Petersburg). The meetings were chaired
by CERN Director-General L. Maiani and RF First Deputy
Minister for Science, Industry and Technology Academi-
cian M. P. Kirpichnikov. JINR Director Academician
V. G. Kadyshevsky and Vice-Director Professor A. N. Sis-
sakian took part in the session as observers.

Academician A. N. Skrinsky, Professor V.I. Savrin,
Professor R. Cashmore and others, who took part in the
meeting, drew a wide picture of cooperation. Director of the
PINP, Corresponding Member of the RAS V. A. Nazarenko
and Corresponding Member of the RAS A. A. Vorobiev ac-
quainted the guests with the ongoing work at the PINP, as
well as with the chief avenues of cooperation with other sci-
entific centres.
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JIUTIOMOB TTOYETHBIX MPO(EeccOpoB YHUBEPCUTETA AUPEK-
topy OMAN akanemuky B. I'. KagsimeBckomy u BHIle-TH-
pexropy npodeccopy A. H. Cucaksny. Bpydas auruiomst,
pexrop TBI'Y mpodeccop A. H. KynuHoB oTmMeTHn Tpaau-
nnoHHble Hay4dHble cBs3u OV u TBI'Y, Gonbinoit Bkias
HOBBIX MMOYETHBIX TPO(ECCOPOB B Pa3BUTHE MIOAOTBOPHO-
TO ¥ B3aHMOBBITOJTHOTO COTPYIHHUYCCTBA.
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B atom romy MexayHaponHblii YHUBEPCUTET TPUPO-
JIbl, 00IIIECTBa 1 yesioBeka «/lyOHay» rmpoBes nepBbiii Habop
CTYAEHTOB /U151 00y4eHHs 110 CennabHOCTH «Du3nkay 1o
CHeLUaM3alusIM «TeopeTHYecKas (HU3MKa» U «siiepHas
(hu3uKa» co cpokoM 0OyUEHHs S JIeT.

CrynenTtaM, nM30paBIIMM CIEHHATBHOCTh «DHu3HKay,
NPE/IOCTABIISICTCS YHUKAJIbHAS BO3MOXKHOCTbH TOJYYUTh
o0pazoBaHue, OTBEYAIOIIEe MUPOBBIM CTaHAPTaM, U BKIIIO-

On 30 April, at a meeting of the Scientific Council
of Tver State University, JINR Director Academician
V. G. Kadyshevsky and Vice-Director Professor A. N. Sis-
sakian were presented diplomas of Honorary Professors of
the University. Handing the diplomas, Rector of the TSU
Professor A. N. Kudinov took note of the traditional scien-
tific ties between JINR and the TSU, as well as of the great
contribution of the Honorary Professors to the development
of fruitful and mutually beneficial cooperation.

o,
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This year the International University of Nature, Soci-
ety and Man «Dubnay has admitted first students to receive
a five-year training in the discipline «Physics» with special-
ization in «theoretical physics» and «nuclear physicsy.

The students who have chosen the speciality «Physics»
are provided with a unique opportunity of receiving educa-




e HOCOPMALNA AP EKUINN
JINR DIRECTORATE’S INFORMATION

YUTHCSI B HAYYHO-MCCIIE0BATEIbCKHIA MPOIIECC B 1a0opaTo-

pusix O6beTMHEHHOTO HHCTUTYTA SIIEPHBIX UCCIICIOBAHUI. BBIFOPBI B PAH

VYueOHblii IpoLiecc OpraHu3yeTcs CIEeUaIbHO CO3JaH-
HBIMU B yHHUBepcutere «/lyOHa» kadenpamu: Teoperuye- 22 masn 6 Mockee na Obujem cobpanuu
CKO¥i (PM3HKH M SICPHOI (PU3UKH, KOTOPEIC BOIIIABHIIH BH- Axademuu nayxk oeticmsumenvroim unenom PAH

ne-nupekrop  OUSN  akanemuk PAEH  mpodeccop
A. H. Cucaksn m HayuHbll pykoBomurens Jlaboparopuun
sinepHblx peakumit um. I H. ®neposa akanemuxk PAH
10. 1. OranecsiH. [Iyist uTeHUsS JICKIMA O JUCIHUILUIMHAM
criequanu3aluy npuriamensl cneuuanuctsl OUSAUN, ak-
TUBHO BEIYIINE HCCICIOBATEIbCKYI0 pabory. YueOHas
MporpaMMa COOTBETCTBYET rOCYJapCTBEHHBIM CTaHAapTam

no Omoenenuio Quauueckux Hayxk
u3opan HayuHolil pykosooumens JIAP
ynen-xoppecnondenm PAH
HOpuii IJonaxkosuu Ozanecan.
Ynenom-koppecnondenmom PAH no smomy e
omoenenuio uzbpan enasrulil undicenep OUAU

U, B YaCTHOCTH, MPEIyCMATPHBACT KypC MCHEIKMCHTA U TI'puzopuit /Imumpuesuu Illupkoe

OCHOB MapKETHHTa, 8 TAKIKEC YKOJIOTUU U OUOTIOTHHU YCITOBE- (6 6ospacmmoii kamezopuu 00 51 200a).

Ka. [IpakTHYecKUe 3aHATHA M TPEAIUIUIOMHAS MPAKTHKA Hupexyus OHAN, konneau u 0py3vs cepoeyuro

OyayT npoxoauts B tabopatopusx OUSN. no30pasuiy 0YOHeHCKUX YUEHbIX C 8bICOKUM
[Tocre OKOHYaHWS YHHWBEPCHUTETAa CTYIEHTHI CMOTYT NPUSHAHUEM HAYYHBIX 3ACTLYe.

MIPOIOJDKATE CBOE O0pa3oBaHWE B acMUpaHType Yued-
Ho-HayuHOTO TeHTpa OUAU ¢ mepcmexTtuBoil paboTH B
OUSAN u papyrux KpyMHEHIINX HCCIENOBATEIECKUX ICH-

Tpax Mupa. ELECTIONS TO THE RAS

On 22 May Scientific Leader of the LNR,
Corresponding Member of the RAS

Yuri Tsolakovich Oganessian

was elected Full Member of the RAS in its
Division of Physics Sciences.

JINR Chief Engineer
Grigori Dmitrievich Shirkov
was elected Corresponding Member of the RAS in

tion which meets the world standards and becoming in-

volved into scientific research in the laboratories of the Joint the same Division (in the age category «under 51).
Institute for Nuclear Research. The JINR Directorate, colleagues and friends have

The educational process is organized by specially creat- cordially congratulated the Dubna scientists on the
ed at the University «Dubnay chairs of theoretical physics high recognition of their scientific merits.

and nuclear physics, which are headed by JINR Vice-Direc-
tor, RANS Academician Professor A.N. Sissakian and
RAS Academiciam Professor Yu. Ts. Oganessian, Scientif-
ic Leader of the Flerov Laboratory of Nuclear Reactions.
JINR specialists actively involved in scientific research are
invited to lecture on the speciality subjects. The curriculum
meets the state standards and, particularly, envisages a
course in management and basic marketing, as well as in
ecology and biology of man. Practical training and
pre-diploma practice are to take place at JINR Laboratories.

After graduation from the University, the students are
free to continue their education at the postgraduate courses
of the JINR University Centre with the prospect of work at
JINR and other world’s largest research centres.
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LHEPH

Y1Bep:kaeHne nporpammsl pabot mo LHC

Coeet LIEPH, rme npencrasnens! 20 cTpaH-y4acT-
HML, Ha 125-M ceccuy MpHHSAN Hay4yHYylO Nporpammy u
drHaHCOBbBIM M1aH. [ TaBHBIMM TeMaMy 3acefaHus CTav
yTBepsKaeHne Havasia cpokoB paboT Ha LHC B 2007 r. m
obcyRaeHNe OCHOBHOM CTafnu pa3paboTKK KOMITbIOTED-
Horo obecrievennsi LHC.

["enepanbHbif nnpekTop LUIEPH npodeccop J1. Mana-
HM BBICTYMJT C MOAPOGHBIM 0630pOM COCTOSIHMS [eJT Ha
LHC. «Bce TpyaHocTH, Bo3HnKaBume B 2002 r., npeopno-
JIeHBI, OCTaJIMCh KOe-KaKne MeJiour, — 3asiBvyl oH. — Ho
MbI He coBMpaeMcsi parnopToBaTh paHblie BpeMeHH. Mbl
MOJKEM 3aBEPUTb C MEHBLIMM KOJIMYECTBOM OrOBOPOK,
yem B 2002 ., yto LHC HauHeT paboty BecHor 2007 r.».

Ocoboe BHMMaHue npoceccop J1. Marianu nprsiiek K
npoekty LCG, KOTOpbIY SIBUTCS HOBOM CTYIEHbIO B pac-
MpenennTeNbHbIX KOMITBIOTEPHBIX TEXHOJIOTHSIX CO Bpe-
MeHy BBoaa B fenictBre nporpammbl Grid Ha LHC. BenyT-
Csl TaK:Ke reperosopbl ¢ EBpornencKkrM cOo30M O BKITIO-
yennn Grid-mporpamm B Hay4Hble HCCJIEOOBaHHS B
EBpone — EGEE-npoekT, HarpaBneHHbIM Ha CO3aHe VH-
dpactpykTypbl Grid Ha BceM €eBpOMeNCKOM KOHTHHEHTE.

Coeer LEPH opo6pwsi mpoMeskyTOYHbIF IJlaH Ha
2004-2007 rr. [IBe Hanbosiee ycrewHble MPOrpamMMbl

LIEPH — wnccrnenoBaHys ¢ HEMOABMXKHBIMKM MHMILEHSIMH C
VICTOJIb30BaHMEM IMyYKOB TsI?KEJIbIX MOHOB M My4YKOB HEMN-
TpasibHbIX KaoHOB — 3akoH4aTcs B 2004 r. B aTnx 3kcre-
PHYIMEHTaXx MOJlyYeHbl MepBble OaHHbIE, CBUAETEbCTBYIO-
I[Me O CYLIECTBOBAHMKM HOBOI'O COCTOSIHHMSI MaTepuy —
KBapK-TJIIOOHHOH MJ1a3Mbl — ¥ MPHOTKPbIBAIOLIKE 3aBECY
Haf pas3nyrsMHU MeXIy MaTeprer M aHTMMaTepHeH C Mo-
MOLIBIO sIBJIEHHSI, N3BECTHOIO NMop Ha3BaHvem CP-Hapy-
IIEHHE.

[lporpammel «AHTMIPOTOHHLIV AecesniepaTopr, «Bpe-
MsAMpoJieTHasi HENTPOHHAsl YCTaHOBKa» M 3KCTMEPHMEHT
COMPASS 3akon4aTcs B repor dase K 2005 r. B cBsizn
C OCTaHOBKO¥F YCKOPHTEJIEN, HO 3aTeM MPOOOJI:KaTCs BO
BTOpOH (pa3se, Korga yCKOPHTENM 3apaboTaloT Yepes rof.

PaboTbl o HenTprHO ¢ yyactnem LIEPH B npoekte
«Gran Sasso» nnaHMpyeTcsl Ha4yaTb, KOrja Ha yCKOpHTe-
Nisix BymyT MoJiyyeHbl repBble Mydkr. Ha Gonee HM3KKX
SHeprusix ycoBeplueHcTBoBaHHe yctaHoBkh ISOLDE B
REX-ISOLDE pacT BO3MO}KHOCTb YBEJIMYMTb OHArasoH
YCKOpSIEMBIX sifiep.

B nccrienoBaHusix M pasBHUTUM  YCKOPHTENIEH 6OJib-
LIO€ BHMMaHHE yAeNnsieTCsi Oyayemy JIMHEMHOMY KOJlUlan-
nepy CLIC.

[Tpodeccop JI. MariaHn nMog4YepKHYyJ1, YTO MpOrpam-
Ma, He cBsizadHasi ¢ LHC go 2005 r., npepcrasnsieT cobom
MHHMMYM, a Tak:e obpaThyl BHMMaHHE Ha HeoOXoau-
MOCTb CpOYHOTO OGHOBJIEHNSI MHPPACTPYKTYpPbI, obecrie-

CERN Confirms LHC Schedule

The CERN Council, where the representatives of the
20 Member States of the Organization decide on scientific
programmes and financial resources, held its 125th ses-
sion. Highlights of the meeting included confirmation that
the Large Hadron Collider (LHC) and its detectors are on
schedule for a 2007 start-up, and that the LHC computing
grid (LCQ) project is about to reach a major milestone.

CERN'’s Director General, Professor Luciano Maiani
(IT) underlined a comprehensive review of the status of
the LHC project. «All of the problems we encountered in
2002 have been overcome», he said, «although there re-
main hurdles to overcome, there is no showstopper. We
can confirm with fewer reservations than last year that the
LHC will start in spring 2007».

Professor Maiani drew particular attention to the LCG
project, which will make an important step forward in dis-
tributed computing technology on 1 July when it deploys
an operational computing Grid for the LHC. Negotiations
are also underway with the European Union for the «En-
abling Grids for E-science in Europe» (EGEE) project,
which aims to create a Europe-wide Grid infrastructure by
combing the many Grid initiatives across the continent.

CERN Council approved the Medium Term Plan for
the years 2004-2007. Two of CERN’s highly successful

programmes with fixed targets — using heavy ion beams
and neutral kaon beams — will come to an end in 2004.
These experiments have, respectively, provided the first
evidence for a new state of matter — quark-gluon plas-
ma — and cast light on differences between matter and
antimatter through the phenomenon known as CP viola-
tion.

Other programmes, at the Antiproton Decelerator
(AD), the neutron time-of-flight facility (nTOF), and with
the COMPASS experiment, will complete their first phase
before the accelerators shut down for 2005, but should
continue with second generation experiments when the
accelerators restart the following year.

The work on the CERN Neutrinos to Gran Sasso
(CNGS) project is on schedule with the first beam fore-
seen when the accelerators restart. At lower energies the
upgrade of the ISOLDE facility to REX-ISOLDE will pro-
vide a large increase in the range of nuclei that can be ac-
celerated.

In accelerator R&ED much of the emphasis is on a fu-
ture linear collider, CLIC.

The non-LHC scientific programme for beyond 2005
represents a bare minimum, said Professor Maiani, and he
encouraged CERN’s scientific community to build on it
for the future of the Laboratory. Professor Maiani also
drew attention to the need to renovate infrastructure,
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unBatowen pabory LUIEPH ¢ konua 1950-x rr., ¢ Lesbio
ycnewHon pabotsl Ha LHC.

«[1naHeTa MHHOBALW»

Coser LUUEPH Bbipasnn 6naromapHocts llBenuap-
crorl KoHdenepalmy 3a wmenpoe mpensyiokeHrie pasme-
ctutb B LIEPH 27-MeTpoBbif fepeBsiHHbIM chepruecKum
MaBHJIbOH, KOTOPbIF ObUT COOPY3KEH [Jisi MPOXOAMBLIEH B
2002 r. llIBenuapcKoy HaLVIOHaIbHON BbICTaBKHI.

IMaBunboH 6ynet noctasieH B LIEPH B Hauyane 2004 r.
M crtaHeT «[lnaHeTOM WMHHOBaLMM», TOe Ha4HYT HOEMOH-
cTpupoBatbest foctrskennsi LIEPH B obnactn TexHosno-
run. LUEPH 6epet Ha cebsi o6si3aTenibCcTBa, CBSA3@HHbIE C
copiepyKaH1eM MaBwsIbOHa AJisi MPOBENEHHs TaM My6smnd-
HbIX BCTPEY M MOAAEP:KAHMEM €ro Kak LIeHTpa nepeaayn
TexHosiornu. [laBuiboOH, CripoeKTHMpoBaHHbIM B ?KeHeBe,
CTaHeT OCHOBHOM MECTHOM AOCTOINPHMeYaTeIbHOCThIO.

Nupna B HEPH

B npouiom roay Vugyns nonyyria B LIEPH cratyc
Habmoparesns. Bniepeble nenerauvs ViHonyM nprcyTcTBO-
Basia Ha 3acenanmnm CoBeTta. VIHOMICKME yUeHble aKTMBHO
y4acTBYIOT B 3KcreprimeHTax ¢ 1960-x rr.

CoTpyaHnyecTBO 6bUIO OPOPMIIEHO AOrOBOPOM B
1991 r., B 2001 r. npoaneHo Ha 10 net. B pamkax npoTo-
Kosia, noanvcadHoro B 1996 r., MlHons crtana omHon w3

MepBbIX CTPaH-HeY4YaCTHHL], MPHHUMABIIMX 60JIbLIOE yYa-
ctre B pabotax no LHC. VIHamickre y4YeHble Takxke yda-
ctByIOT B Koyutabopauusix ALICE n CMS, akcrnepTbl n3
VMHpmm BHOcAT 6onbiion Briag B npoekT GRID B cooTBeT-
ctBun ¢ npotokonom 2002 r. Kak HabmonaTtens MHowns
cTomnT B psny ¢ Vzpannem, Anonnen, Poccnrickon Pene-
pauvien, CLIA, Typuwmen, EBponerickorn Komnccren m
IOHECKO, obnanast npaBoM MpUHUMATh y4acTHe BO BCEX
3acenanmsix CoeTa 6e3 rpasa rosoca.

HoBbi#1 pekopp ckopocTy nepepgayn nHpopMaLmn

Yyuensle UEPH n MlHcTHTyTa TexHonormnm B Kanndop-
Hrn (Caltech) yctaHOBHMIM HOBBIM peKOpA CKOpocTH In-
ternet2, ncrionb3ys npotokos IPv6 nHTepHeTa HOBOIO Mo-
KoneHnwsi. Beina ycTaHoBneHa ckopocts 983 merabrTa B
ceKyHy B TedyeHune yaca mexxay LIEPH n Ynkaro, Ha pac-
ctosiinm 6oniee 7000 kM. DTO paBHO Mepepaye MojHOro
nrcka CD 3a 5,6 cekyHpAbl.

3T0 cobbITHE MMEET BOJIbIIOE 3HaYEHHE, TaK KaK OHO
peluaeT gBe BakHble 3agadn: paboTa IPv6 Ha CKOpOCTSIX
rurabyT B CEKYHOY M BbiCOKasi CkopocTb pabotbl TCP Ha
GONBIIMX PACCTOSIHMSX. Pe3ysibTaTbl, MOJyYeHHbIE B
LIEPH wm Caltech, siBnisitoTcst HOBOV CTpaHHLIEN B porpam-
Me pasBHTHSI BBICOKOCKOPOCTHOM CETH KaK OCHOBbI HOBO-
ro nokosnexHnst cncrem Grid.

some of which has been providing reliable service since
the late 1950s, as an urgent measure necessary for the
success of the LHC.

CERN Globe of Innovation

Council unanimously accepted and expressed its
gratitude for the generous offer recently made by the
Swiss confederation of the «Palais de 'Equilibre», a 27 me-
tre high spherical wooden pavilion that was a key element
of Switzerland’s national exhibition last year. Due to arrive
at CERN at the beginning of 2004, the Palais will become
the «CERN Globe of Innovation», enhancing CERN'’s out-
reach and technology transfer missions. CERN under-
takes to provide its share of the necessary resources to
equip and maintain the Globe to provide a focus for public
visits to CERN and a centre for technology transfer activi-
ty. An iconic structure, the Geneva-designed Globe is set
to become a major local landmark.

India

Following the granting of Observer Status to India last
December, Council welcomed an Indian delegation to its
meeting for the first time today. Indian scientists have
been actively engaged in the CERN programme since the

__________________________________}Ky]

1960s. This effort was formalised in a Co-operation
Agreement in 1991, extended in 2001 for a further
decade. In the framework of the 1996 Protocol signed
with the Indian Department of Atomic Energy, India be-
came one of the first non-member states to make signifi-
cant contributions to the LHC. Indian scientists are also
valued members of the ALICE and CMS collaborations,
and Indian IT expertise is being put to good use in Grid
computing projects through additional protocols signed
in 2002. India joins Israel, Japan, the Russian Federation,
the United States of America, Turkey, the European Com-
mission and UNESCO as an Observer, enjoying the right
to take part on a non-voting basis in all of the Council’s
meetings.

New Long-Range Speed Record
with Next-Generation Internet

Scientists at CERN and the California Institute of
Technology (Caltech) have set a new Internet2 land
speed record using the next-generation Internet protocol
[Pv6. The team sustained a single stream Transfer Control
Protocol (TCP) rate of 983 megabits per second for more
than one hour between CERN and Chicago, a distance of
more than 7,000 kilometres. This is equivalent to trans-
ferring a full CD in 5.6 seconds.
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IMonck HoBbIX POpM MaTepnn noJjiyyaeT HOBbIA
VIMITYJIbC

AnmoH, Huio-Hlopk. TlocnenHre pesynbTaTbl, MOMy-
YeHHble Ha PEeJIITMBMCTCKOM KOJUTaMAepe TS:KeNbIX HO-
HoB RHIC (BNL, CLIA), caMmoM MOLIHOM B MHp€E YCKOPH-
Tesle ANsl SIHEPHBIX MCCIIENOBAHMH, YKPEIUISIOT yBEepeH-
HOCTb YYE€HbIX B TOM, YTO MPH CTOJIKHOBEHMSIX HMOHOB
30510Ta MOJIyYeHO COBEPLIEHHO HOBOE COCTOSIHHE MarTe-
PHM M YTO OHM Ha BEPHOM IMYTH K OTKPBITHIO TaKor pop-
MBI MaTEpPHH, KaK KBapK-IJIIOOHHAs! M1a3ma, KoTopast Mo-
IJla CyllecTBOBaTb B NepBble MUKPOCEKYH[bl [10CJIe PO-
»kaeHns BceneHHon.

«Hawwm pesynbrarbl oueHb 06HAAEKHMBAIOT, OHKU YKa-
3bIBAIOT, YTO Mbl HA BEPHOM MYTH K 3TOMY Ba*KHOMY Hay4-
HOMY OTKPbITHIO, — 3asiBHJ1 Tomac KHpK, NMOMOIHMK An-
pektopa BNL no ¢rsnke BbICOKMX 3HEPrHU# M siiepHOM
dusmnke. — Ho Bompoc 06 o6pa3oBaHnM KBapK-TIOOH-
HOM IJIa3Mbl BCE ellle OCTaeTCsl OTKPbITbIM. Mbl MPOBOANM
4yeTblpe 3KCIEPYIMEHTA, MCCJIENYIOLMX HECKOJIbKO pas-
JIMYHBIX «CBHUAETENbCTBY, KOTOpble MOI/M Obl MOATBEp-
INTb CyLIECTBOBAHHE 3TON HEYJIOBMMON (pOpMbI SKCTpe-
MaJibHO ropsiuer M MJIOTHOM SIHEPHON MaTepHH».

«Ha RHIC nonyueHb! pesynbTaTbl OrpOMHOM BaxKHO-
ctr, — 3asBui Panmonp J1. Opbax, qupeKTop oTaena Hay -

KM MrHHcTepcTBa 3HEpPreTHKH, KOTOpOe H3HaydallbHO
¢drHaHcHnpoBsaso nccneposanus Ha RHIC. — Ounm Hampa-
BJIeHbl Ha BblsICHEHHe (pyHIaMeHTalIbHOro BONpoca Hay-
KHM: KaK Bblriisiienia BcesieHHasi B iepBble MTHOBEHHST CBO-
ero cyllecTsoBaHHs? YenoBedyecTBO Bcerna BOJHOBAN
BOMPOC O TOM, KaK 3apoxKfascs Haw myp. ¥l kaxxpabiv pas,
KOTZla M3y4aeTcst YTO-TO pyHOaMeHTanbHOe, OOIECTBO, B
KOHEYHOM CueTe, H3BJIeKaeT BbIFOAY WJIM HeNoCpen-
CTBEHHO OT 3TOr0 3HaHMs1, MJIM OT TEXHOJIOTHH, Pa3BUTOH,
YTOOBI MOJTyYNTh STO 3HAHHEN.

V3yuas noBeneHre cBOGOAHBIX KBAPKOB M IIIOOHOB B
ruiasme, yveHble, paboraroipme Ha RHIC, HapetoTest 6osib-
e y3HaTb O CHJIBHOM B3aMMOAENCTBHMM — B3anIMOEM-
CTBHH, YAEP3KMBaIOLIEM KBapKH BHYTPH MPOTOHOB M HEN-
TpoHOB. VccrnenoBaHnsi ¢rHaHCHPOBANKCh, B TEPBYIO
oyepenb, MruncrepctBom sHepretrikn CLUA, otmenom
HayKH Y siIepHOH (PM3HKH, a TaK:Ke HaLlMOHaJIbHbIM POH-
[OM IO HayKe 1 OOJIbLIMM YMCIIOM MEKAYHAPOOHBIX Opra-
HU3aLMH.

YcoBepumeHCTBOBaHHbIM J1a3ep Ha CBOOOOHBIX
3JIEKTPOHAax

VMccneposarensamn HauvionanbHoM ycKopuTesbHOM
nabopatoprn M. Tomaca [xkedpdepcoHa MuHncTep-
ctBa sHepreThrHy CLUIA nosnyyeHo nepBoe n3JtydeHHe C MxX
10-KMIOBaTTOBOrO Jlazepa Ha CBOOOAHBIX 3JIEKTPOHaxX

The performance is remarkable because it over-
comes two important challenges: IPv6 forwarding at giga-
bit-per-second speeds, and high-speed TCP performance
across high bandwidth/latency networks. This major step
towards demonstrating how effectively IPv6 can be used
should encourage scientists and engineers in many sec-
tors of society to deploy the next-generation Internet pro-
tocol, Caltech researchers say.

This latest record by CERN and Caltech is a further
step in an ongoing research-and-development program to
develop high-speed global networks as the foundation of
next-generation data-intensive Grids.

dsA

Exciting First Results from Deuteron-Gold Colli-
sions at Brookhaven
Findings intensify search for new form of matter

Upton, NY. The latest results from the Relativistic
Heavy lon Collider (RHIC), the world’s most powerful fa-
cility for nuclear physics research, strengthen scientists’
confidence that RHIC collisions of gold ions have created
unusual conditions and that they are on the right path to
discover a form of matter called the quark-gluon plasma,

believed to have existed in the first microseconds after the
birth of the universe.

«This is a very exciting result that clearly indicates we
are on the right track to an important scientific discovery,»
said Thomas Kirk, Brookhaven’s Associate Laboratory
Director for High Energy and Nuclear Physics. «But the
case for having created quark-gluon plasma is not yet
closed. We have four experiments looking for a number of
different ‘signatures’ of this elusive form of extremely hot,
dense nuclear matter.»

«These results from RHIC are profoundly important,»
said Raymond L. Orbach, Director of the Department of
Energy’s Office of Science, the primary funding agency
for research at RHIC. «They go to a fundamental question
in science: how did the universe look at the beginning of
time? People have always been fascinated by the ques-
tion of how our world began. And every time something
fundamental is learned, society eventually benefits, either
directly from that knowledge or from the technology de-
veloped to obtain it.»

By studying the behavior of free quarks and gluons in
the plasma, RHIC scientists hope to learn more about the
strong nuclear force — the force that holds quarks togeth-
er in protons and neutrons.

This research was funded primarily by the d. S. De-
partment of Energy, Office of Science, Nuclear Physics
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(FEL). 3ToT npmbop siBnsieTCss MOOEPHN3NPOBaH-

HbIM BapHaHTOM «OOHOKHWJIOBATTOBOIO HAEMOH-
cTpauroHHoro nidparkpacHoro» FEL, nobusiue-
ro B 1999 r. pekopn MOLIHOCTH, KOrAa Ha HeM
6bUIO MOJTy4YeHO MHPPaKpacHOe M3JTyYeHHE MOLI-
HocTbio 2,1 KB. Becero uepes nontopa roga nocre
TOro, Kak 6bu1 pasobpan FEL Ha 1 kKB, co3pnaH Ho-
BbIF yJydIlEHHBIA MPpUOOpP, paccynTaHHbi# Ha 10
KB mHdparkpacHoro manyyenns v 1 kKB ynbTpa-
droneToBoro msnydeHusi. B HacTosiiee Bpems
npeT Hanagka HoBoro FEL ¢ genbio momydnTs K
KOHLy JieTa n3ny4eHre mowHocTtsio 10 KB.

[lporpamma nmo MopepHM3aLMH Jiasepa du-
HaHCHpYEeTCsl OTHEJIOM HCCJIeIOBaHMM BOEH-
HO-MopcKoro duiota MuHrcTepcTBa OGOPOHbI
CLLA, vccrenoBaTenbCKOH JlabopaTopHer BOEH-
HO-BO3MAYIIHBIX CHJI M OTAEJIOM TEXHOJIOTHH.

[lo maTeprnanam cavta http://www.interactions.org

Hcnonuarowuii 06a3anHocmu HauaibHuKa omoena
Jlabopamopuu evicokux snepeui
um. B. U. Bexcnepa u A. M. barouna
npogeccop Buxmop Buxkmoposuu I'nazones
3a MHO2OIEmHee COMPYOHUECME0 8 0bIacmu
s0epHoU U CYOBLIOEePHOU PUUKU YOOCTOEH 30]10MOU
Meoanu npupod06edHecko2o Gaxyibmenma
Vuusepcumema um. IT. H. Illagpapuxa 6 2. Kowuye.

Division, with additional funding from the Nation- ®
al Science Foundation and a large number of in-
ternational agencies. Acting Chief of Division of the Veksler and Baldin
Laboratory of High Energies
Upgraded Free-Electron Laser Professor Viktor Viktorovich Glagolev

Researchers at the (. S. Department of Ener- is awarded a Gold Medal of the Faculty of Science,

gy’s Thomas Jefferson National Accelerator Fa- F.J. Safarik University in Kosice,
cility have produced first light from their 10 kilo- for long-term collaboration in Nuclear
watt Free-Electron Laser (FEL). This device has and Subnuclear Physics.

been upgraded from the «one kilowatt Infrared
Demonstration» FEL, which broke power records
by delivering 2,100 watts of infrared light in 1999.
Only one and a half years after the one-kilowatt
FEL was dismantled, the newly improved FEL,
designed to produce 10 kilowatts of infrared and
one kilowatt of ultraviolet light, is undergoing
commissioning toward the goal of producing 10
kilowatts by summer’s end.

The Free-Electron Laser upgrade project is
funded by the Department of Defense’s Office of
Naval Research (ONR), Air Force Research Labo-
ratory and the Joint Technology Office.

From www.interactions.org
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Ykazom Ilpesuoenma P® om 25 anpensa 2003 2.

* 3a JIOCTHTHYTBIC TPYHAOBBIC YCIIEXH M MHOTOJIETHIOIO JI0-
OpOCOBECTHYIO paboTy YIIOCTOCHEI TOCYIAPCTBCHHOM Ha-
rpagbsl — Meganu opjaeHa «3a 3acayru mepen Oteue-
ctBoM Il crenenn» raBHbIN CIEUATUCT NPU JUPEKTOPE
OUAN Bukmop Maxaposuu Kocmenko m Beqymuii MH-
xenep OSSN FOpuiit Anexcanoposuy Tymanos.

* 32 3aCIIyTU B HAY4YHOH AEATENBHOCTU MPUCBOCHO MOYET-
HOE 3BaHMe «3acily’>KeHHBIN AesiTens Hayku Poccuiickoit
Oenepanuny Illempy Cmenanosuuy Hcaegy i Hukonaio
Maxcumunuanosuuy Ilnakude — noxropam uznko-
MaTeMaTHYeCKUX HaykK, ImpodeccopaM, BEeAyIIUM Hayd-
HbIM coTpyaHukam OMSIN.

Ha vMs HarpaxIeHHBIX MPHIILTN TO3APABICHUS OT Ty-
6epnaropa Mockosckoii oonactu b. B. I'pomosa, nemnyrara
Tocaymsr B. B. TI'anpyenko, rmaBHOTO (hemepaspHOrO HH-
cnexTopa B Mockosckoit oomactu H. M. IIy6s1, pykoBozm-
Teneld MUHHCTEPCTB U BemoMcTB. [upekums OWMAN Te-
IUTO TTO3/IpaBHIIA COTPYIHUKOB HCTHTYTA C 3aCITy)KCHHBI-
MU HarpagaMu.

Bpyuenue Harpaz coctostioch 11 HIOHS B KOMILIEKCE
MIPEACTaBUTENECKUX TTOMEIICHUN MPaBUTEIbCTBA MOCKOB-

By the Order of the RF President of 25 April 2003

« for the achievements in labour and longstanding consci-
entious work, the state prize — the Medal of the Order
«For Services for Motherland, Second Class» — is con-
ferred on chief specialist of the JINR Director Adminis-
tration Viktor Makarovich Kostenko and leading JINR
engineer Yuri Aleksandrovich Tumanov;

» for services in scientific activities the Honorary Title
«Honoured Scientist of the Russian Federation» is con-
ferred on Petr Stepanovich Isaev and Nikolai Maksimil-
ianovich Plakida — Doctors of Physics and Mathemat-
ics, Professors, leading JINR scientists.

The award recipients were congratulated by Governor
of the Moscow Region B. Gromov, Deputy of the State
Duma V. Galchenko, Chief Federal Inspector in the
Moscow Region N. Shuba, leaders of ministries and depart-
ments. The JINR Directorate warmly congratulated the
JINR staff members with the deserved awards.

The awarding procedure was held at the Representative
Centre of the Moscow Region government on 11 June. On
behalf of President of the Russian Federation Vladimir
Putin, Governor of the Moscow Region B. Gromov present-
ed the state prizes.

ckoit obmactu. ['ocynapcTBeHHble Harpaas! oT uMenn [Ipe-
s3uneHta Poccuiickoit ®Penepauuu Baagumupa Ilytuna
Bpyum ryoepaarop MockoBckoit oonmacti boprc I'pomos.

Mockaa, 11 urons. I'ybeprarop MockoBckoit obnacti

b. B. I'pomos ot umenu Ilpesunenta Poccuiickoit
®enepaunu B. B. [lyTuna Bpydaer rocyjapcTBEHHbIE
Harpasl kutensaM [1o1MoCcKoBbs, Cpeu KOTOPBIX ObLIN
npencrasurean OMSIN: B. M. Kocrerko, 1O. A. TymaHoB,
I1. C. UcaeB u H. M. ITnakunma

Moscow, 11 June. Governor of the Moscow Region

B. Gromov, on behalf of President of the Russian Federation
V. Putin, is awarding state prizes to Moscow Region citizens,
among them the following JINR representatives:

V. Kostenko, Yu. Tumanov, P. Isacv and N. Plakida
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9 AIIPEJIA B mocombctBe CrnoBarkoit PecryOnukn
(CP) cocrosiicst ipreM TIO CIy4yaro BU3WTA IMpelcenaress
npasutenscTBa CP M. [I3ypunnsr B Poccuto.

ITo npurnawmwenuto YpespbruaitHoro u IlosHomo4HOrO
[Tocna CP B Poccun U. dypanka Ha mpueMe NpUCyTCTBOBA-
na npeacraButenbHas aeneraus OMAN Bo rase ¢ aupek-
TopoM MHcTuTyTa akanemukom B. I'. Kagsimesckum. B co-
craB generanmu Bouwiu A. H. Cucaksu, M.I. Htkuc,
C. H. Amutpues, 5. Kimman, I1. H. Boromo60oB.

Cocrosinack 6ecena B. I KagbleBCKOro ¢ rocrioau-
HoM M. [I3ypunpoii u rocnnonuaom Y. @ypaukom, Bo BpeMst
KOTOpOH peupb Iuia o coTpynHuuectBe ydeHoix OUSAU co
CJIOBAIIKMMH HAy4YHBIMHU [IEHTPAMH 1, B YaCTHOCTH, O CO37a-
Huu cunamu JISIP um. I'. H. drneposa HUKIOTPOHHOTO KOM-
miekca 1 CIIoBaKuH.

ON 9 APRIL a welcoming reception was held at the
Embassy of the Slovak Republic (SR) in honour of
M. Dzurinda, Head of the SR Government, who paid a visit
to Russia.

At the invitation of J. Furdik, Ambassador Extraordi-
nary and Plenipotentiary of the Slovak Republic to Russia, a
representative delegation from JINR headed by Academi-
cian V. G. Kadyshevsky, the Institute’s Director, was pre-
sent at the reception. Members of the delegation were
A.N. Sissakian, M. G. Itkis, S.N. Dmitriev, J. Kliman,
P. N. Bogoliubov.

V. G. Kadyshevsky had a talk with Mr M. Dzurinda
and Mr J. Furdik, during which issues of cooperation be-
tween JINR scientists and Slovak scientific centres were
discussed, including the creation of a cyclotron complex for

I 66

21 ampens B /lyOHe Haxomuics mpenceaareinb SPS-ko-
mutera [IEPH, MHOrOMeTHHI PYKOBOAMTENH KOJTabopa-
wn H1 (DESY) npodeccop JIuepmynbckoro yHusepcure-
Ta Jx. JlaiiToH.

Tocts 6611 mpuHAT B nupexunn OUAN, nocetnn JIabo-
paropuio GU3UKH YACTHIIL, TC MPOBET OOMCHHCTUTY TCKHI
cemunap. Bure-nupexrop npodeccop A. H. CucaksH, au-
pexrop JI®Y npodeccop B. /. Kekenunze, 3amecturens
mupexropa JIOY 1O. K. [TorpebeHukoB n apyrue ydeHbie
obcyamu ¢ JIx. JIaiToHOM Psii BOITPOCOB COTPYIHUYECTBRA.

7
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16-18 wmrons menerarmss OOBEIWHEHHOTO WHCTHTYTA
SIEPHBIX HCCIICA0BAHMIT BO IVIaBE C BULIE-TUPEKTOPOM IPO-
theccopom A. H. CucaxstHOM moceTuiia ¢ pabounM BUUTOM
Pecny6nmuky bemopyccuto. B cocraBe neneranuu ObITH IH-

Jy6Ha, 6 ntoHs. PykoBomurens mpoekTa
M. H. MemukoB (cieBa) 3HAKOMHT
4sieHoB YueHoro coseta OVSIN

T'. Ban Mupnenxona (Hunepnanssr),

P. Cocnosckoro u A. Bynzanosckoro
(ITompmia) ¢ xomoM padot 1o
COOPYKEHHIO HAKOIIUTENS TIO3UTPOHOB
LEPTA

Dubna, 6 June. Project Leader

I. Meshkov (left) is talking to Members
of the JINR Scientific Council

G. Van Middelkoop (the Netherlands),
R. Sosnowski and A. Budzanowski
(Poland) about the status of activities
on the development of the LEPTA
positron storage facility

Slovakia by the forces of the Flerov Laboratory of Nuclear
Reactions.
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On 21 April, Professor of Liverpool University
J. Dainton, Chairman of the CERN SPS Committee, a lead-
er of the H1 collaboration (DESY) over many years, was on
a visit to Dubna.

The guest was received at the JINR Directorate and vis-
ited the Laboratory of Particle Physics, where he held an
all-Institute seminar. Vice-Director Professor A. N. Sis-
sakian, LPP Director Professor V.D. Kekelidze, LPP
Deputy Director Yu. K. Potrebenikov and other scientists
discussed with J. Dainton a number of cooperation issues.
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pektop JIHO um. . M. @panka A. B. benymikun, cosert-
HuK aupekimu H. A. PycakoBr4, TOMOIIHUK JUPEKTOpa
OUSIN no skonomuueckum Bompocam B. B. Karpaces, Ha-
gansHUK OPPU E. A. Kpacasus.

IIpencraBurenn OVSIN yuacTBOBaIM B 3ac€aHUH KO-
OPAWHAIIIOHHOTO KOMHUTETA TI0 COTPYIHUYECTBY, KOTOPBIN
paccmortpen okoo 30 mpeIoKeHU 0T HayYHBIX IIEHTPOB
Bbenopyccun u nmadoparopuii OUSIN 1o GpuHAHCHPOBAHUIO
coBMeCTHBIX mporpamM. [leneranus noceruna [ocynap-
CTBEHHBII KoMuTeT 10 Hayke u Texuuke (I'KHT), Hamwmo-
HaJIbHYIO aKaJeMUI0 HayK, besopycckuii roCyHUBEPCUTET U
JIpyTHe HayIHbIEC IEHTPHI.

B xone Berpeu ¢ npencenarenem I'KHT benopyccun
A. M. Pyceuknm, Bune-npesuaearaMmu HAH Benopyccun
A. . JlecHukoBU4eM, TUPEKTOpOM MHCTHTYyTa MEXaHUKH
METAJUIONOIMMEPHBIX CHUCTEM YJICHOM-KOPPECIOHICHTOM
HAH benopyccun FO. M. ITneckaueBckum, pekropom bI'Y
A. B. KozymuaemM, mpopekropom C. K. PaxmMaHOBEBIM, J1eka-
HOM (przmyeckoro akyiasrera B. M. AHHIINKOM, THPEKTO-
pamu HaygHO-HccaenoBarensckux nHcTUTYTOB H. C. Kaza-
koM, H. M. llymeiiko, O. A. NBamkeBuyem, C. E. Yurpu-
HOBBIM U JIp. ObUI OOCYKICH INMHPOKHI KPYr BOIPOCOB
yqacTHs OeOPYCCKUX HAyYHBIX U 00pa30BATENBHBIX LIEH-
TpoB B nestenbHocTH OWSIU.

Cocrosimack BcTpeda ¢ npeaceaarenemM Komurera mos-
HOMOYHBIX NPEICTaBUTENEH rocyaapcTB — wieHoB OV,
3amectuteneM npencenarens [ KHT B. Y. Hegunbko.

7
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23 urons B pupekuun OMAU npouna Berpeda Buue-
mupekropa MuctuTyTa ipodeccopa A. H. Cucaxsina ¢ Bu-
ne-npe3ugeaToM AH Pecnyonuku Kopen mpodeccopom
Ceynbckoro HaMoOHaNbHOro yHuBepcurera JloHr [Tun Mu-
HoM. Bo BcTpeue yuactBoBau corpyaauk Jlaboparopun te-
opetmueckoit pmuku um. H. H. boroirotosa H. 1. Koue-
JeB.

Bt o0cyskaeHb! IIaHbl JalbHEHIIEro COTpyIHIYe-
crBa Mexxay OMSIN u HayuynsiMu neHTpamu PecrryOmuxu
Kopeu, comnacHO KOTOpBIM IpegycMaTpUBAaeTCs B3aHMO-
JieficTBHE IO LEJIOMY Psly BOIIPOCOB: HAyUHBIE U CTy[CHYE-
CKHe OOMEHBI, COBMECTHBIE UCCIIE0BAaHUS, CO3/IaHNe 00b-
€IMHEHHBIX Hay4YHBIX [PYIIIL

7
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On 1618 June, a delegation from the Joint Institute for
Nuclear Research headed by Vice-Director Professor
A. N. Sissakian was on a working visit to the Republic of
Belarus. The delegation included FLNP Director
A. V. Belushkin, Advisor to the Directorate N. A. Rus-
sakovich, JINR Assistant Director for Economic Issues
V. V. Katrasev, Head of the DRRR E. A. Krasavin.

The JINR representatives took part in the plenary ses-
sions of the Coordination Committee on Collaboration,
which considered about 30 proposals from scientific centres
of Belarus and JINR Laboratories on financing joint pro-
grammes. The delegation visited the State Committee on
Science and Technology (SCST), National Academy of Sci-
ences, Belarussian State University and other scientific cen-
tres.

In the course of meetings with Chairman of the SCST of
Belarus A. M. Rusetsky, Vice-Presidents of the Belarussian
NAS A. I. Lesnikovich, Director of the Institute of Mechan-
ics of Metal-Polymer Systems Corresponding Member of
the Belarussian NAS Yu. M. Pleskachevsky, Rector of the
BSU A. V. Kozulin, Pro-rector S. K. Rakhmanov, Dean of

the Physics Department V. M. Anischik, Directors of scien-
tific research institutes N. S. Kazak, N. M. Shumeiko,
O. A. Ivashkevich, S. E. Chigrinov and others, a wide range
of issues of participation of Belarussian scientific and edu-
cational centres in JINR’s activities were discussed.

A meeting took place with Chairman of the Committee
of the Plenipotentiaries of the JINR Member States, Deputy
Chairman of the SCST V. 1. Nedilko.

o,
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On 23 June, Professor A. N. Sissakian, Vice-Director
of the Institute, had a meeting at the JINR Directorate with
Vice-President of the AS of the Republic of Korea, Profes-
sor of Seoul National University Dong-Pil Min. Participat-
ing in the meeting was N. 1. Kochelev, a researcher from the
Bogoliubov Laboratory of Theoretical Physics.

Plans of continued collaboration between JINR and
scientific centres of the Republic of Korea were discussed,
according to which cooperation on a number of issues is en-
visaged: scientific and students’ exchange, joint investiga-
tions, creation of joint scientific groups.
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SHORT BIOGRAPHIES

JupexTtop JlaGopaTopuu
sepHbIX npodaem um. B. I1. I:kesenoBa
A.T. OJIBIIEBCKUM

A. G. OLCHEVSKI
Director of the Dzhelepov Laboratory
of Nuclear Problems

Anexcannp I'puropeeBud  OmnbIes-
CKUH — JIOKTOp (PU3UKO-MaTEeMaTHYECKUX
HayK.

Hama u mecmo podcoenus.
26 cenrs6ps 1955 r., XmenpHuIKas 0071,

Obpasosanue:

1975-1979 MockoBCcKkHl TOCyaapCTBEHHBIN
YHHUBEPCUTET, (PU3NYCCKUN (PaKyIbTeT

1988 Kangumar  (hU3HKO-MaTEeMaTHYESCKHX
Hayk («V3MepeHHe 3IeKTpHYECKON 1
MarHUTHOM MOJsipU3yeMocTeil 3apsi-
JKeHHOTO TIMOHA B PEaKLUHU pajualu-
OHHOT'O paccesiHUsl MHOHOB Ha sapax
[IPU MaJIbIX MIepeIadax» )

2003 [loxTop (pU3HKO-MaTeMaTHIeCKUX HayK
(«ITpoBepka cTaHAApTHOW TEOPUH
ANEKTPOCIA0bIX B3aUMOJCHCTBUH B
skcriepumente JJEJIOU wa JIDIT»)

Ipogheccuonanvuas oesmenbHocmy:

1979-1982 Craxep-uccienonarenb JlabopaTopuu sIepHBIX

npobnem OMSIN
19821987 Umxenep JIAII
1987-1991 Hayunsrii corpynuuk JIAIT
1991-1995 Crapunii Hayunsii cotpynaux JISIT
1995-2003 Benyumwuii Hayunsiii corpynnux JISIIT

Hayunvie unmepecoi:

®dusKKa aAPOHOB, CTAHAAPTHAS MOJIEIb, (PU3HKA HEUTPHHO

Hayunvie mpyoul:

ABTtop 1 coaBtop Oosee 300 HAyIHBIX PadOT.

Aleksandr Grigorievich Olchevski, Doctor of
Science (Phys. and Math.)

Born:
26 September 1955 in the Khmelnitsk Region

Education:

1975-1979 Moscow State University,
Department of Physics

1988 Candidate of Science (Phys. and Math.)
(«Measurement of the Electric and
Magnetic Polarizabilities of the
Charged Pion in Reactions of Radiative
Scattering of Pions from Nuclei at
Small Transfer»)

2003 Doctor of Science (Phys. and Math.)
(«Test of the Standard Theory of
Electroweak Interactions in the
DELPHI Experiment at LEP»)

Professional carrier:

1979-1982 Probation Researcher, Laboratory of Nuclear Prob-
lems (LNP), JINR

1982-1987 Engineer, LNP, JINR
1987-1991 Researcher, LNP, JINR
1991-1995 Senior Researcher, LNP, JINR
1995-2003 Leading Researcher, LNP, JINR

Research interests:

Hadron physics, Standard Model, neutrino physics

Publications:

Author and co-author of over 300 papers.
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C 4 TIO 28 ATIPEJIS B Jlaboparopuu TeOpeTHYECKON
¢dusuku uM. H. H. Boroiro6oBa npoxoauiio 7-¢ pabouee co-
Beranue «Teopus Hykaieauuu u ee npumenenus». Tema-
THKa 3TOTO COBEIIAHMUS, KaK U TEX, YTO MPOXOAUIH B JlyOHe
B 1997-2002 rr., OblIa MOCBSIICHA TEOPETHUECKUM U JKC-
HepI/IMeHTaJ'IBHBIM HUCCIICAOBAHUAM q)a3031)1x nepeonOB
MIEPBOTO MOPSI/IKA B PA3IMYHBIX pu3nueckux cucremax. [lo-
MHMO O030pHBIX JIOKJIAJ0B ¥ OPUTHHAJIBHBIX COOOLICHUI
3HAYUTENbHOE BpeMsi ObLIO OTBeIeHO paboTe MO0 COBMECT-
HBIM npoeKTaM B HCCICOOBATCIIBCKUX prnnax, CJIOXKHUB-
IUXCA B Hpouecce HpOBeﬂeHI/IH Hpe)IBIlIyH_II/IX COBeHIaHHﬁ.

B sTom roxy B paboTte coBelaHus y4acTBOBAJIO OKOJIO
50 ¢usuror u3 crpan-yuactaun OSSN (Kasaxcran, Poc-
cus1, Ykpanna), a Taxoke u3 ['epmanun, CIIA u DcTonum.

CoBellianye MpoBOANIOCH MPH (UHAHCOBOM ITOICPHK-
ke FOHECKO (ROSTE, Beneuus), nporpammsl «I eif3eH-
oepr—Jlanmay» u OOmiecTBa aKageMHYCCKUX OOMCHOB
(DAAD) I'epmanumn.

7
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12-it MexayHaponHblii KoUTokBuyM «Keanmoeoie
Zpynnel u uHmezpupyemple cuchmemsl» poxoann ¢ 12 mo

Anymra (Yikpanna), | UroHsL.
YdacTHUKN MEKITyHApOIHOTO
paboyero coBemanus
«®Du3nKa 04eHb OOIBIIIX
MHOYECTBEHHOCTEM»

Alushta (Ukraine), 1 June.
Participants of the international
workshop «Very High
Multiplicities Physics»

THE 7TH RESEARCH workshop «Nucleation Theory
and Applications» was held at the Bogoliubov Laboratory
of Theoretical Physics on 4-28 April. The workshop, like
the six previous ones held at the Laboratory in 1997-2002,
was devoted to theoretical and experimental investigations
of first-order phase transformations in various physical sys-
tems. Apart from the review talks and original reports, much
consideration was given to the work on joint projects in re-
search groups formed during the previous meetings.

This year, about 50 physicists from the JINR Member
States (Kazakhstan, Russia, Ukraine), Estonia, Germany
and the USA participated in the workshop.

The workshop was supported by the UNESCO
(ROSTE), the Heisenberg—Landau programme, and DAAD
(Germany).

7
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14 urons B Yenickom Texundyeckom yauBepcurete (I1para,
Yexwst). OH ObLIT OpraHu30BaH J{0MmaepoBCKUM HHCTHTYTOM
MareMaTndecko ¢u3nkn, YemCcKuM TeXHHYECKUM YHH-
BepcuteTroM u Jlaboparopueil TeopeTHueckor (HU3UKU
uM. H. H. Boromo6oBa. B ko/1okBIyMe IPHHSIIIN y4acTHE
okono 50 yuensix u3 Benukobpurtanun, Benrpun, ['epma-
wuu, Wrtammu, Tlomemm, Poccun, Cnosakuu, CIHA, Typ-
nuu, Ykpaunbl, @pannun, Yexun 1 DCTOHUHA. ITOT KOILIO-
KBUYM, PEryJsIpHO npoBoauMbli B IIpare, naet xopoinyro
BO3MO)KHOCTB JJIS YIIPOUCHUS KOHTAKTOB YUCHBIX 3amajia u
Bocroxka.

[Iporpamma KoJuUIOKBHyMa BKJIIOYasia 0O30pHBIE I0-
KJIaJbl ¥ OPUTMHAJIBHBIE COOOLIEHHS 10 CIEAYIOIUM BO-
MpocaM: HUHTErPUPYEMbIE CUCTEMbI, KBAHTOBBIE TPYIIIIbI,
MPE/ICTABJICHUS] KBAHTOBBIX IPYII U SHIHAHBL, TU(QepeH-
uajibHasi FeOMETPHUS Ha KBAHTOBBIX IPyIIaxX, UHTErpUpye-
MOCTb U Pa3pelIMMOCTh, AHTUIMHEWHbIE CUMMETPUH U
MICEB0OMUTOBBI TAMUIILTOHUAHBI.

KonnokBuym npoxoaunn B paMkax nporpammsl «bio-
xuHIIeB—BoTpyba». Marepuansl KOJUIOKBUYMa, KaK U B
MIPEIBIAYIINE TOIBI, OyIyT OImyOIMKOBaHbI B «Uemckom (u-
3UUYECKOM KYypHAJIE».

C 14 o 21 utons B lyone npoxoauina II Mexaynapos-
Hasl IIKoJia-ceMuHap «Butuucienusn 01s cospemennvix u
0yOyugux Konnaioeposy, Oprann3oBanHas coBMecTHo Jla-
Ooparopueii Teoperuueckoit ¢pusnku um. H. H. boromro6o-
Ba 1 JIabopatopueii ssnepubix npodnem um. B. I1. [xenerno-
Ba. OHa MPOBOIMIIACH B paMKax IpoekTa J[yOHEHCKO# Me-
JKAYHapOJHON ULIKOJIBI 110 COBPEMEHHOH TEOPETHYECKON
¢uzuke (DIAS-TH), xotopas craprosana B OUSAU B 3ToM
TO1y.

TemaTrka IIKONBI BKIIOYAda B ce0sl BBIYUCICHHUS B
paMKax CTaHIApTHON MOIENH JJIS HKCIIEPUMEHTOB Ha pp-,
ep- U ee-KOJUIaiiiepax, BEICOKOTOUHBIE HU3KOIHEPreTHIe-
CKHUe BbIUUCIICHUs apameTpoB Aa, Ap, g-2, METOJIbI MHO-
TOTICTIIEBBIX BHIYMCIICHHUI, KOMITBIOTEPHBIE KOJBI U T. 1. Lle-
JIBIO IIIKOJIBI OBLIO COOPATh CIIEIHATMCTOB B 00JACTH aKTy-
AIBHBIX BBIYUCICHHUH, OCYIIECTBIIONNX TEOPETUIECKYIO
MOAIEPKKY COBPEMEHHBIX SKCIEPUMEHTOB Ha yCKOPHUTE-
JISIX, @ TAKOKE OOYYHTH 3TOMY CIOKHOMY pPeMeCITy IoIpacTa-
IOITYI0 MOJIOAEKE. [loaTOoMy Ha IIKOJIE OBIIM MPOYUTAHBI
Tpu nukia gekiui (G. Passarino, A. I'po3un u S. Groote), a
TaK)Ke MPEACTABICHBl MHOTOYHCICHHBIE OpPUTHHAIBHEIC
JIOKJIapl. B pexxume peanbHOro BpeMeHH Oblia OCyliie-
CTBJIEHA JEMOHCTpAIHs pabOThI CHCTEMBI OJHOMIETIEBBIX
BBIUMCIICHIH PEaTHCTUYECKHUX MPOIECCOB B PaMKax CTaH-

The 12th international colloquium «Quantum Groups
and Integrable Systems» was held on 12—14 June at the
Czech Technical University, Prague, Czech Republic. It was
organized by the Doppler Institute of Mathematical Physics,
the Czech Technical University, and JINR’s Bogoliubov
Laboratory of Theoretical Physics. About 60 scientists from
the Czech Republic, Estonia, France, Germany, Hungary,
Italy, Poland, Russia, Slovakia, Turkey, UK, Ukraine, and
the USA participated in the colloquium. This colloquium
gave a good opportunity for contacts between the scientists
from Eastern and Western countries. The colloquium pro-
gramme included plenary talks and original reports on the
following topics: integrable systems, quantum groups, rep-
resentations of quantum groups and Yangians, differential
geometry on quantum groups, integrability and solvability,
antilinear symmetries and pseudohermitian Hamiltonians.

The participants from JINR were supported by the
Blokhintsev—Votruba programme. As usual, the proceed-
ings of the colloquium will be published in the «Czech Jour-
nal of Physics».

E X4

The 2nd international school-workshop «Calculations
for Modern and Future Colliders», jointly organized by
the Bogoliubov Laboratory of Theoretical Physics and the
Dzhelepov Laboratory of Nuclear Problems, took place in
Dubna from 14 to 21 June. The school was organized in the
framework of the Dubna International Advanced School of
Theoretical Physics (DIAS-TH) project which has been
started at JINR this year.

The topics of the school involved calculations for ex-
periments at pp, ep and ee colliders in the framework of the
Standard Model, high-precision calculation of Aca, Ap, g-2
parameters, methods of multiloop calculations, computer
codes, etc. The aim of the school was to join experts in the
field of present-day calculations, accomplishing theoretical
support for modern accelerator experiments, as well as to
teach this sophisticated profession to the growing young.
That is why three lecture courses (G. Passarino, A. Grozin,
S. Groote) as well as numerous original talks were delivered
at the school. The on-line demonstration of the work of the
system of one-loop analytic calculations in the framework
of the Standard Model (SANC) presented by the DLNP
group was shown.
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nmaptHoit Momenmun — SANC, mpeacTaBiIeHHAs TPYMITOH
JIAIT OUSIN.

[kona npoxonuia npu ¢GuHancoBol noguepxkke Pe-
JIepaJIbHOT0 MHHHCTEPCTBA HAayKH M oOpaszoBanus [epma-
Huu (BMBF) u nporpaMmbl nopiepsKku COTpyIHUYECTBa
mexxay OUSIN un ynusepcureramu ['epmannu (mporpamMma
«Ieiizendepr—Jlannay»). Yuactaukn uz Poccun, ['epma-
Huu, Utanuu, Snonuun, benopyccun u Ilonbum, a Takxke
WICHBI POCCUHCKON Hay4YHOU JTMaclopbl U3-3a pyOexa mpo-
BEJIM BPEMsI B HHTEHCUBHBIX HAyUHBIX JUCKYCCHAX, a CTy-
nentsl u3 OUSAU, Poccun, I'epmanun u benopyceuu nony-
YUIIN BO3MOKHOCTb Y3HaTh O TEXHUKE COBPEMEHHBIX BbIUU-
CIIEHUH U3 NEPBBIX PYK.

[IIxosna sABUIIACH YK€ BTOPOM U3 3TOM CEPUU U ITPOXOIU-
J1a B IPOMEXKYTKE MEKIY M3BECTHBIMH MEKIYHAPOIHBIMH
cosemanusiMu «KRADCOR) ¢ aHaIOTMYHON TEMATHKOM.

Conpedcedamenu OpeKOMUmMema wKobl
. Bapoun, /. Kazaxos
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C 17 mo 21 utons B LleHTpe MeXTyHAPOIHON TOPTOBIN
(IIMT) na Kpacwnoii [Ipecue npoxoauna VIII MexxyHapos-

Hasi KOH(EPEHIUs 1o sepHoi pusmke «Aopo-sdepHole
cmonknosenus — 2003» (NN-Collisions-2003).

«NN-Collisions-2003» — oanH U3 KPYMHBIX HAyYHBIX
(hopymoB pr3nUecKoit HayKH, TIPOBOAMMBIX Pa3 B TPH roja
B CTOJIMIIAX MHpa C yuacTueM Oosiee 250 Beqymux y4eHBIX
n opranmuzaropos Hayku. B Poccun 1 CCCP sta xoHdepen-
ST IPOBOJIMIIACE BIIEPBEIC.

Pemenune o mpoBenennn koHdpepeHnnu B Mockse (B
KOHKYypce yuactBoBasin Tokno, Can-Ilaymy u Ilpara), npu-
msatoe CoBETOM MEXIyHApPOAHBIX 3KcepToB B CTpacOypre
B 2000 r., O6BI7I0 MOTHBHUPOBAHO PA3BUTHEM SITICPHOUN PHU3H-
KU U, B YaCTHOCTH, (PU3HKH TSDKENBIX HOHOB B Poccuu.

[IpoBenenune koHdpepeHun OblI0 MOpydeHo O0benu-
HEHHOMY MHCTUTYTY SAEPHBIX UCCIEJOBAHU, KOTOPBIN Be-
JIET IUPOKOE COTPYAHUUYECTBO CO BCEMU U3BECTHBIMU MU-
POBBIMH LICHTPAMH SJIEPHOM (DUBUKH.

B koH(epeHInN MPUHSUTN y4acTue BEyIIUe YueHbIe
u3 33 cTpaH, MPEACTaBISIONINE BCE KPYIHBIC HAyYHBIC [ICH-
TPBI MEpa, PabOTAIOIIKE B 3TOW 00JIACTH SACPHON (PU3HKH,
a Taxoke pykoBoguTenu Poccuiickoit akageMun HayK, MUHHU-
CTEpCTB U YUPEKJICHUM, CBA3aHHBIX C OpraHU3aliel u pas-
BUTHEM HAayYHBIX ICCIECIOBAHUI B 007aCTH AaepHON (PH3H-
KW ¥ TEXHUKH.

The school was sponsored by the German Federal Min-
istry of Education and Research (BMBF) and the pro-
gramme of support of cooperation between JINR and Ger-
man universities (Heisenberg—Landau programme). Partici-
pants from Russia, Germany, Italy, Poland, Japan and
Belarus, as well as Russian scientific Diaspora from abroad
enriched the workshop with intensive scientific discussions,
and students from JINR, Russia, Germany and Italy had a
possibility to learn about the modern calculation technique
at first hand.

The present workshop was the second of this series and
was held in between the famous international conferences
«RADCOR» with a similar subject.

D. Bardin, D. Kazakov,
co-chairmen of the organizing committee
®,

0.0

The VIII international conference on nuclear physics
«Nucleus—Nucleus Collisions — 2003» (NN2003) took
place on 17-21 June in the World Trade Centre (Moscow) at
Krasnaya Presnia.

«NN2003» is one of the biggest scientific forums of the
physics science held once every three years in the world
capitals. More than 250 leading scientists and scientific or-
ganizers usually participate in it. Russia hosted this confer-
ence for the first time.

The decision to hold the conference in Moscow (such
cities as Tokyo, Sdo Paulo and Prague were among the can-
didates) was taken by the Council of International Experts
in Strasbourg in 2000 and was motivated by the rapid devel-
opment of nuclear physics in Russia, heavy ion physics, in
particular.

The Joint Institute for Nuclear Research, which closely
cooperates with all known world centres working in the
filed of nuclear physics, was assigned to hold the confer-
ence.

Leading scientists from 33 countries, representing all
big scientific nuclear centres in this field of nuclear physics,
and heads of the Russian Academy of Sciences, of min-
istries and institutions which organize and develop scientif-
ic research in nuclear physics and technology took part in
the conference.

JINR Director Academician V. Kadyshevsky and Sci-
entific Leader of the Flerov Laboratory of Nuclear Reac-
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Mocksa, 17-21 urons.
VIII MexayHnapoaHast KOH(epeHIust
10 SIAEPHOH (PU3HKE « S Ipo-saepHbIe CTOIKHOBEHHS

Moscow, 17-21 June.
VIII international conference on nuclear physics
«Nucleus—Nucleus Collisions — 2003» (NN2003)
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Ha OTKpbITHH KOH(EPCHIIUU BBICTYIHIN THPEKTOP
OUSIN akanemuk B.TI. KagpleBckuit U Hay4HBIH pyKO-
Bonutenb JISIP wuwm. I H. @nepora akagemuk 0. I1. Ora-
HECSH.

Ha 3acenanusix ObUIM TPEICTABICHBI PE3YIBTATHI, MO-
Jy4EHHbIC B TEUCHHUE MOCICAHUX JIET HAa KPYIHBIX YCKOPH-
tenbHBIX Komruiekcax CIHA, SAmonmn, @panunu, Iepma-
Hun, Wtamn, Poccun u gp. OHM OXBaThIBAIOT MIHMPOKYIO
o0macTh mpobeM COBpeMEeHHOI (PU3NKH: HOBOE COCTOSTHHE
Marepuu — T. H. KBapK-IJIIOOHHAS IIJIa3Ma, HEOOBIUHbBIE
CTPYKTYPBI «3K30THUECKHUX» siiep BOMU3M Mpenena ux cy-
IIECTBOBAHNUS, CHHTE3 M CBOWCTBA CBEPXTSIKEIIBIX IEMEH-
TOB B HOBBIX «OCTPOBAX CTAOMIIBHOCTH», IPOOIEMBI siiep-
HOW acTpopm3ukH u ap. OTAEIbHO 00CYKAATICH MTPOSKTHI
BHOBb CO3/1aBAEMBIX KPYIHBIX YCKOPHTEJIBHBIX KOMILICK-
cos B CIIIA, EBpore, SImonmm.

Jns )KypHaIMCTOB M3 IEHTPAJIbHOMW Mpecchl W Hayd-
HBIX M3JIaHWH ObUIa OpraHW30BaHa BCTPEYA C BEAYIINMHU
YUCHBIMH, YYaCTHUKAMH KOH(EPECHIIUH.

7
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C 20 mo 22 wroHS Ha TypUCTHYECKO# 0aze «JIumHs»
npouuta odepenHas Jlemuas nayunas wikona mMonoovblx

yuenvix u cneyuanucmos OHAH. Jta mkoia cTana ceb-
MO U3 CepuH ILIKOJ, TPOBOIUMBIX OOBEINHECHHEM MOJIO-
JIBIX YUEHBIX U crienuanictoB OObEeIMHEHHOTO HHCTUTYTA
SIIEPHBIX MCCIIEIOBAaHUM.

TpanuuuoHHO Hay4Hasi MporpaMma BKJIIOYaeT B ceOds
nexuuy Beaymux yuensix OMSIUN u npyrux Hay4yHbIX LIEH-
TPOB M BBICIINX Y4eOHBIX 3aBeneHuit Poccun. B aTom rony
JISTHSISI IIKOJIa ObLia MOCBSIIIIEHA BOIIPOCAM TEOPETUIECKOM
(bu3UKK. YUaCTHUKH ITPOCITYIIAIH JEKIIUH IT0 TEOPHUH TI0JIS,
COBpPEMEHHOW (DU3MKE HIIEMEHTAPHBIX YaCTHIl, CYyNEepCHM-
METPHH U €€ MPHIOKEHHUSIM K (U3HKE BBICOKUX DHEPIHH,
nepTypOaTHBHON U HENepTypOaTHBHON KBAaHTOBOW XpOMO-
JIMHAMHKE, N30paHHBIM BOIIPOCAM SIIEPHON (U3HMKU U KOC-
MOJIOTHH.

MexayHapoaHbIii ceMHUHAP 10 B3aNMOAeHCTBHIO
HeliTpoHoB ¢ saapamu «ISINN-11»

C 28 1o 31 mas B JlyOHe pOBOIUIICS] OYEPEIHOM exe-
rOfHbIIM MeXIyHapOIHbIi CeMUHap 0 B3aUMOACHCTBUIO
HeHTpoHOB ¢ siapamu «ISINN-11». Dto Oblna omuHHA/IA-
Tasi BCTpeua yueHbIX, padOTAIOINX B PA3IMUHBIX 00JIaCTIX
HEHTPOHHOW (PU3UKH: 3aHUMAIOIIIXCS BOIIpocaMul (hyHIa-
MEHTAJIbHBIX B3aUMOJICUCTBUI U CBOMCTB HEUTPOHA, HCclie-

tions Academician Yu. Oganessian spoke at the opening of
the conference.

Results obtained within the past few years at the biggest
accelerator complexes of the USA, Japan, France, Germany,
Italy, Russia and other countries were presented at the con-
ference sessions. They covered a wide range of modern
physics problems: a new matter state — the so-called quark-
gluon plasma, unusual structures of «exotic» nuclei near the
limits of their existence, synthesis of superheavy nuclei and
their properties in the new «islands of stability», problems
of nuclear astrophysics, etc. Projects on the newly created
accelerator complexes in the USA, Europe and Japan were
discussed at separate sessions.

A meeting with leading scientists and the conference
participants was organized for journalists from central mass
media and scientific press.

7
0‘0

A regular Summer Scientific School of Young Scien-
tists and Specialists of JINR was held at the «Lipnya»
tourist centre on 20-22 June. It was the seventh in the series
of schools held by the Joint Institute for Nuclear Research.

Traditionally, the scientific programme included lec-
tures by leading scientists from JINR and other research
centres and higher education institutions of Russia. This
year, the school tackled aspects of theoretical physics. The
school participants listened to lectures on field theory, mod-
ern elementary particle physics, supersymmetry and its ap-
plication in high energy physics, perturbation and non-per-
turbation quantum chromodynamics, selected themes in nu-
clear physics and cosmology.

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

The regular annual International Seminar on Interac-
tion of Neutrons with Nuclei (ISINN-11) was held in Dubna
on 28-31 May. It was the 11th meeting of scientists engaged
in research work in various fields of neutron physics: those
who study the fundamental interactions and the neutron
properties, who investigate the structure of highly excited
states of nuclei formed after neutron capture, who study in
the field of ultracold neutron physics.

Remaining true to the main subject matter, the seminar,
however, is developing; the range of scientific research rep-
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Jly6Ha, 28-31 mast. MexxayHapoaHbIii cEeMUHAP Dubna, 28-31 May. International Seminar
o B3aumosieiicTBuio HelTpoHoB ¢ sapamu (ISINN-11) on Interaction of Neutrons with Nuclei (ISINN-11)
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NIYIOMIUX CTPYKTYPY BBICOKOBO3OYXJICHHBIX COCTOSIHUN
sIep, BO3HHUKAMOIIUX IMOCIIC 3aXBaTra HEHTpPOHA, paboTaro-
KX B 001aCTH (DU3UKH YIIBTPAXOJIOAHBIX HEUTPOHOB.

CoxpaHsisi BEpHOCTH OCHOBHOI TEMaTHKe, CEMHHAp,
TEM HE MEHee, Pa3BHBACTCS, PACIIUPSACTCS KPYT HAyIHBIX
HCCIeIOBaHUM, MPECTaBICHHbIX B Iporpamme. Tak, He-
CKOJIBKO JIET Ha3a]l B IPOTpaMMy ObLTH BKITFOUSHBI HCCIIEI0-
BaHMs B 00JaCTH HEUTPOHHOTO aKTHBAIIMOHHOTO aHaJIN3a,
KOTOpBIE aKTHBHO MPOBOAATCS BO MHOTHUX MHPOBBIX ICH-
Tpax sl 9KOJIOTUYECKOTO MOHHUTOPHUHTA, MaTepHaIOBeIe-
Hus. B OMSIN takue ucciaenoBaHus MPOBOASTCS Ha yCTa-
HOBKe MUpoBOTO Kitacca PETATA.

ITocne mponutoroguero roouneitaoro «ISINN-10», co-
OpaBIIIero peKOpIHOE YHCIIO YIACTHUKOB, Y HAC, OPraHU3a-
TOPOB, OBUIN OTTACEHHSI, YTO B 3TOM IOy HE coOepeTcs 110-
CTaTOYHO aBTOpUTETHAs ayauTopus. OqHAKO, HECMOTPS Ha
OTCYTCTBHUE TPAUIIMOHHBIX HCTOYHUKOB BHEIIHETO (PUHAH-
CHUpPOBAHHUS, KOTOpPBIC TIO3BOJISUTM OPTKOMHUTETY OCYIIe-
CTBJIAITB IIPOTPAMMY HMOAIEPIKKU YIACTHS POCCUHCKUX yUe-
HBIX B HAllleM COBEIAHWH, HA HEM BeChbMa IOJIHO ObLIH
MIPEACTaBICHbI sAepHbIe eHTph! benopyccun, bonrapum,
[Monpmu, Poccun, Pymerannu, CnoBakuu, YKpanusl, Yexun,
a taxke BemukoOpuranuu, I'epmannu, CIIA, @pannun u
[Iseiinapuu.

[Mockombky «ISINN» — cemMuHAap eXeronHbIH, OBIBaCT
TPYAHO cOOpaTh B IPOrpaMMy ITEPBOKJIACCHBIC JOKIIAIbI 10
BceM HarpapieHusiM. OOBIYHO Ta WIIM WHAast TeMaTHKa ObIBa-
€T JIydllle TIPe/CTaBlICHa B 3TOM TOMy, Apyras B CIEIyIo-
meM. TakuM «TBo3eM mporpaMMbly HeIHEMTHETo «ISINN»
craina cekuus «ba3oBble ycTaHOBKI». BpIN MpeacTaBieHb
JIOKJIa]Ibl, TOCBSIICHHBIE IPOEKTAaM UCTOYHUKOB YIIBTPaX0-
JIOMIHBIX HEWTPOHOB CBEPXBBICOKOH TUIOTHOCTH, CO3/1aBae-
Meix B MacTuTyTe [layms [lleppepa (PSI, Buyumiren, HIBei-
napust) 1 B Texaumueckom yHuepcutere Mionxena. Ilpen-
crasutenu n-TOF-komnaboparmuu u3 LIEPH monoxwim o
TEKYIIEM COCTOAHHNU MCTOYHUKA PE3OHAHCHBIX HeﬁTpOHOB
Ha 6a3e MPOTOHHOTO CHHXPOTPOHA Ha dHepruro 24 9B 1 06
9KCTIEPUMEHTAX, ITPOBEJCHHBIX HA 3TOM HCTOUYHHKE.

MHOTO HHTEPECHBIX JIOKJIa/I0B OBIIIO IPEICTABIECHO 10
UCCJIEZIOBAHUIO CTPYKTYPBHI BO3OY>KAEHHBIX sIZEp C MOMO-
IO paJIMallMOHHOTO 3axBaTa M HEYNPYTroro paccesHus
HEHTPOHOB, TPH CECCHH MOTPEOOBAIOCH, YTOOBI 0OCYIUTH
HOBBIE PE3YIIBTATHI O (PU3HKE JENCHNUS, OONIBIION HHTEPEC
YYaCTHHKOB COBEIIAaHMs BbI3BajJa CEpHsl JOKJIAJIO0B IO HC-
CJIE/IOBAHUIO 3arPSI3HEHUI OKPYIKAIOLIEH CPEIbl SIIEPHBIMU
METoZaMHU. MO)KHO CKa3aTh, 4TO ONACEHUS IPOILIIOTO, «I10-
CJICIOOMIICHHOTO» TO/a MOATOTOBKH PACCESINCh OKOHYA-
TeJIbHO. MBI yOeUIIHNCh, YTO HAIle COBEIAHUE YCTOHYMBO
MIPUBJIEKAET YUCHBIX, aKTUBHO pabOTAIONINX B HEHTPOHHOI
SIIEPHON (hU3HUKE.

resented in the programme has been enlarging. Thus, several
years ago the investigations in the field of neutron activation
analysis, which are carried out actively in numerous world
centres for ecological monitoring and for materials technol-
ogy, were included in the programme. At JINR such investi-
gations are carried out at the world-class facility REGATA.

After the last year’s anniversary, ISINN-10, which
gathered the record-breaking number of participants, we,
the organizers, had some apprehensions that this year a suf-
ficiently authoritative audience would not gather. However,
despite the absence of traditional sources of external financ-
ing, which allowed the organizing committee to perform the
programme of supporting the participation of Russian scien-
tists in our seminar, we had a quite full representation of nu-
clear centres of Belarus, Bulgaria, Poland, Russia, Romania,
Slovakia, Ukraine, Czech Republic, as well as UK, Ger-
many, Switzerland, France and the USA.

Since ISINN is an annual seminar, it is sometimes diffi-
cult to collect first-class reports into the programme from all
directions. Usually, one subject is represented better this
year, another one — next year. The highlight of the pro-
gramme of the present ISINN became the section «Basic Fa-
cilities». The reports devoted to the projects of the sources

_________________________________________}y/

of ultracold neutrons of super-high density, which are being
created at the Paul Scherrer Institut (PSI, Villigen, Switzer-
land) and in the Technical University of Munich, were pre-
sented. The representatives of the n-TOF collaboration
from CERN reported on the current state of the resonance
neutron source on the basis of proton synchrotron for an en-
ergy of 24 GeV and the experiments performed at this
source.

Many interesting reports were presented concerning
the study of the structure of excited nuclei with the help of
radiative capture and inelastic neutron scattering. It took
three sessions to discuss new results on the physics of fis-
sion. Considerable interest among the seminar participants
was generated by a series of reports concerning the investi-
gation of the environmental pollution by nuclear methods.
We can say that the apprehensions of the last «post-anniver-
sary» year preparation disappeared completely. We made
sure that our conference steadily attracts the scientists who
work actively in the field of neutron nuclear physics.

ISINN-11 was dedicated to the 95th birthday of Acad-
emician Ilya Mikhailovich Frank, the founder of the Labo-
ratory of Neutron Physics and laureate of the Nobel Prize.
At the seminar an exhibition of his works was shown, a
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«ISINN-11» ObUT IOCBSIICH 95-JIETHIO CO THS POXKIC-
Hus akajnemuka Minbu MuxaitioBuua ®@panka, 0OCHOBATENS
Jlaboparopuu HeWTpoHHOH (u3nku u Hobenesckoro nay-
peara. Ha coBenianuu Oblia pa3BepHyTa BBICTaBKa €T0 pa-
00T, MpoBeE/ICH Beuep BOCIIOMUHAHHH JFOAEH, XOPOIIO 3HaB-
mmx Mnbro MuxaitiioBnda, MHOTO JIET pabOTaBIINX BMECTE
¢ HEUM. Bedep mpormern )kHBo U HEPUHYKICHHO. Moossie
YYaCTHHUKH COBEIIAHS ¥ 3apyOeKHBIC TOCTH Y3HAIH MHOTO
HOBOTO H IIOYYHUTEIEHOTO He TONBKO 00 . M. @panke, HO 1
0 BPEMEHH, KOTZIa OH JKMJI U TBOPHIL.

Uetblpe AHS HaNpsHKEHHON paOOTHI, BKITIOYAs TPaau-
[IMOHHBIN BeUEPHUN TMKHUK Ha Oepery JlyOHbI, TO3BOIAITN
Y4yaCTHHUKaM COBCHIaAHHUA IMPECACTABUTH OKOJIO CTa HAYYHBIX
JIOKJIaJI0B, TIPOBECTH OOCYX/ICHUE MHTEPECYIOUINX UX BO-
IIPOCOB, AOTOBOPUTHCA O HOBBIX COBMECTHBIX HCCJICAOBA-
HUsix. KoHewHO, ObIIIM yCTaHOBIICHBI HOBBIC Hay4HBIE U Ye-
JIOBEYECKHE KOHTAKThl, OCOOCHHO MEXIy MOJIOABIMU
YYaCTHUKAMH COBELIAHUS M3 Pa3HBIX HAayYHBIX LIEHTPOB.
OToMy criocoOCTBOBaIA TPAJUIMOHHO JIEMOKpaTHIECKast 1
HedopmanmbHas atMocdepa «ISINN», korma Bce, OT CTYICH-
TOB-JUILIOMHHUKOB JI0 TPO(HeCcCOopPOB-aKaIEMUKOB, TYBCTBY-
0T ceOs paBHBIMH YYACTHHKAMH 3aMEYaTeIIEHOTO JIena,
HUMS KOTOPOMY — CITy’KEHHE HayKe, TIOUCK HOBOTO, 00BsIC-
HEHHE HeTI03HAHHOTO. ..

B. H. lllseyos

XIT MexxaynaponHasi KondepeHnus
«H30paHHbIe NPo06IeMbl COBPEeMEHHOIH GU3NKN»

8—11 ntons B Jlyone cocrostmace XII Mexynapoanas
koH(pepenus «30paHHbIe TPOOIEMBI COBPEMEHHOM (H-
3UKN», TIOCBSIIIEHHAsT 95-1 TOJOBIIMHE CO THS POXKACHUS
BBIJJAIOIIETOCS POCCUIICKOTO YYEHOTO0, TIEPBOTO TUPEKTOpa
OUSUN Nmutpus Manosuua Brmoxuanesa (1908-1979),
BHECIIETO CYNIECTBEHHBIN BKJIAJ B Pa3BUTHE LIENOTO psija
HarpaBJIeHUH COBPEMEHHOW (M3MKH, aBTOpa WJIEH CO37ia-
HUSI UMITYJIbCHBIX HCCIIEI0BATEIBCKUX PEAKTOPOB.

Kondepenmus OoTKpbUIacCh MEMOPHATBFHOW CecCcHei.
CBoumu BocriomuHanussMu o Jl. W. broxunnese nogenu-
mucek B. I. Kagprmesckuii, A. B. 3poxgankos, A. A. Jlory-
HoB, A. H. Cucaxksmn, E. I1. llabanum.

HanpHeiimast padoTa KOH(PEPCHIIMH MPOXOIUIA 10
JIBYM TIapaJuIeNbHBIM ceKIusaM — «[IpoOiaeMbl KBaHTOBOM
TCOPUH TIOJIA» U «Dusnueckue nuccjieJoBaHusA Ha UMITYJIbC-
HBIX PEaKTOPax».

Cexnust | «IIpoGiaeMbl KBaHTOBOI TEOPHH OIS SIBU-
JIach MPOJOKEHUEM CEpUM KOH(EPEHIMH 10 HENIOKalb-
HBIM, HEJIMHEHHBIM M HEPEHOPMUPYEMBIM TEOPHUSIM IOJI,
KOTOpbIEe OBbIIM OpPraHW30BaHBI M0 MHULIUATHUBE JMUTpHS
MpBanosuua brnoxunnesa. Ilepeas u3 HuUX cocTosulach B
Jly6ue B 1967 1.

commemoration meeting of the people who knew Ilya
Mikhailovich well and worked together with him for many
years took place. The commemoration meeting went off
vividly and unconstrainedly. The young participants of the
seminar and foreign guests have learned many new and in-
structive facts not only about I. M. Frank but also about the
time he lived and worked in. Four days of intensive work,
including a traditional evening picnic on the bank of the
Dubna River, allowed the participants of the seminar to
make about a hundred of scientific reports, to discuss the
problems of their interests, to make arrangements for new
cooperative investigations. Of course, new scientific and
human contacts were established, especially between young
participants of the seminar from different scientific centres.
Traditionally democratic and informal atmosphere of the
ISINNSs contributed to this, when all the participants — from
students-graduates to professors-academicians — felt that
they were equal participants of a wonderful deed, the name
of which was service to the science, search for the new, ex-
planation to the unperceived...

V. N. Shvetsov

XII International Conference
«Selected Problems of Modern Physics»

On 8—11 June the XII international conference «Select-
ed Problems of Modern Physics» dedicated to the 95th an-
niversary of the birth of D. 1. Blokhintsev (1908—1979), the
outstanding Russian scientist, first JINR Director, who con-
tributed a lot to the development of a great variety of re-
search fields in modern physics, and the initiator of creation
of pulsed research reactors, was held in Dubna.

The conference was opened by the memorial session at
which V. G. Kadyshevsky, A. V. Zrodnikov, A. A. Logu-
nov, A. N. Sissakian, and E. P. Shabalin shared their remi-
niscences of D. 1. Blokhintsev.

Further work of the conference proceeded in two paral-
lel sections: «Problems of Quantum Field Theory» and
«Physical Investigations at Pulsed Reactors».

Section I «Problems of Quantum Field Theory» was a
continuation of a series of conferences on nonlocal, nonlin-
ear and nonrenormalizable field theories which were orga-
nized on the initiative of Dmitrii Ivanovich Blokhintsev.
The first conference of this series was held in Dubna in
1967.




— O H P E P EH LM OO B A 1
CONFERENCES. MEETINGS

Hy6na, 8—11 nrons.
XII MexaynapoaHas KoH(pepeHIHs
«130panHbIe TPOOIEMBI COBPEMEHHOM (H3UKU»,

[OCBsIIEHHAsA 95-T1eTHIO
co nus poxxaenus 1. Y. broxunuesa

Dubna, 811 June.

XII international conference

«Selected Problems of Modern Physics»
dedicated to the 95th anniversary of the birth
of D. 1. Blokhintsev
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Ha cexnmm 65110 3acymmano 90 JOKIIa10B Mo cIeayo-
IIIMM TeMaM: KBaHTOBasl MEXaHHUKa, KBAHTOBAs TCOPHSI TTOJIS,
KBaHTOBasi XpPOMOAWHAMUKA, (PM3HUKa aJPOHOB, TPABUTALIMS
n KocMmomorus. B pabore CeKIMM NPUHSAIN ydacTHe
117 yuensix u3 Poccun, I'epmanuu, I'py3uu, Utanuu, Mon-
ronuu, [Toneiu, Pymeianu, CnoBakuu, CIIA, Y30ekucra-
Ha, YKpauHbl 1 Yexum.

Jmutpuii UBanoBuu biioXuHIlIEeB 3HaYUTEIILHOE BHH-
MaHHue yeIsul pa3padoTKe METOOIOTHUECKIX OCHOB KBaH-
TOBOM MEXaHUKH, ee uHTeprnperaiuu. Kak nokasanum gokia-
JIbl, TIPEICTaBICHHBIC Ha KOH(EPEHIMIO N0 JaHHOH TeMme,
9TU BOIPOCHI aKkTyalbHbl U ceiiyac. HoBblll Maremarnye-
CKHH ITOJIXOJT K OITMCAHHIO KBAHTOBBIX CHCTEM U MOJICUCTEM
Ob1 TIpeIokeH B Aokiane B. B. bemokyposa, O. A. Xpy-
cranesa, B. A. Cagosuuuero u O. JI. Tumodeesckoii. Ana-
nmu3 Bkiaga J1. . bioxuHieBa B pa3paboTKy (yHIaMeH-
TaJBHBIX MPOOJIEM KBAHTOBOI MEXaHUKH ObUT JaH B JOKJIA-
ne A. JI. CyxanoBa. A. A. TAIKHH TOCBATHII CBOH JTOKJIA]T
POJM U 3HAYEHUIO BYX nepBbIxX u3nanuil kuuru J1. W. bao-
xuHIEeBa «OCHOBBI KBAHTOBOW MEXaHUKIY B IIPETIOIaBAHUH
9TOro pasnena (GU3UKK ¥ B PA3BUTHH I10OCIIEIOBATEIHLHOMN
HHTEpIpeTanuy KBaHTOBoW Teopuu. O. Kamycuuk caenan
0030p coBpeMeHHOTO0 pa3BuUTHsI Hiel broxuHiesa, kacato-
IIUXCS MIPOCTPAHCTBA U BpeMEHH B MUKpomupe. CBsI3b Me-
KTy MHUKPOYACTHIIAME W BOJTHOBOH (PYyHKIIMEW aHAU3UPO-
Basiach B gokiazne JI. B. [Ipoxopoga. Ilepexon k kBa3ukiac-

CHYECKOMY IIPEIeNTy B TTOJIEBOW TCOPHH — TeMa JOKIa/aa
O. 1O. IlIsenosa. CoBpemennslii craryc uneu J. . bro-
XUHIIEBA O (IYKTOHAX pacCMaTpUBAICI B JIOKIIAZC
C. M. EnuceeBa B cBeTe COBPEMEHHBIX JAHHBIX IO TITy0O-
KOHEYIIPYTOMY PACCESHHIO JICTITOHOB Ha S/IpaX C y4eTOM
MIPOLIECCOB APOHU3AIMN U KYMYJSITHBHOTO POXICHUS Ya-
crun. B nokmane b. I1. KocsikoBa ObLT mOCTaBIeH BOMPOC,
BCE€ JIM COBPEMEHHBIE TPEICTABJICHHUS, OTHOCSIIMECS K
CyOBsIepHON OO0NACTH, SBIIOTCS XOPOMIO 0OOCHOBaH-
HBIMH.

KBanToBass Teopus MONSA TO-TIPEKHEMY OCTACTCS
OCHOBHBIM aIllapaToM IpH TEOPETHICCKOM OIMCAHIH TIPO-
LIECCOB B3aMMOJICUCTBUSI U TPEBPAIICHUS DIEMEHTAPHBIX
qactuil. [1o 9Toii TeMe ObLT MpeACTaBIeH MEIbIA P UHTE-
pecHbIx coobmenwit. Pazsuruto uaeit 1. Y. brioxuaiesa mo
CO3IaHUIO HEJIOKAJLHOW TEOPUU TOJISI TOCBSATUII CBOE BbI-
crywienue I'. B. Epumor. B moxmamax JI. JI. ®amneera u
A. A. CrnaBHOBa OBUIM TIPEIIOKECHBI HOBBIC MHTEPECHEIC
MOJIXO/IBI K Mpo0JieMe NIEPEHOPMUPOBOK B HEaOCIIeBOU Ka-
nOpoBouHOit Teopun 1osst. COBPEMEHHOMY COCTOSIHUIO
MOJICBOM TEOPWH CYMEPCTPYH OBUT TOCBAIICH JOKJIAJ
W. 51. Apedrenoii. BosnnkHoBeHHe 3(h(EKTHBHBIX HEJO-
KaJbHBIX TEOPHH B pe3ylbTaTe HAPYIICHUS CHUMMETPHU
paccMaTpuBaoch B gokiane A. A. ApOy3osa. Onucanuio
HEPaBHOBECHBIX MPOLECCOB B paMKaxX KBAaHTOBOM TEOpUU
moJ1st 0110 TocBsiteHo coobmenue H0. baake (I'epmanust).

Ninety talks were given on the following themes: quan-
tum mechanics, quantum field theory, quantum chromody-
namics, hadron physics, gravitation, and cosmology; 117
scientists from Russia, Germany, Georgia, Italy, Mongolia,
Poland, Romania, Slovakia, the USA, Uzbekistan, Ukraine,
and Czechia took part in this section.

Dmitrii Ivanovich paid much attention to the develop-
ment of methodological basis of quantum mechanics and its
interpretation. The talks presented at the conference proved
these subjects to be urgent at the present time too. A new
mathematical approach to the description of quantum sys-
tems and subsystems was suggested in the talk by V. V. Be-
lokurov, O. A. Khrustalev, V. A. Sadovnichy, and O. D. Ti-
mofeevskaya. A. D. Sukhanov analyzed the contribution of
D. I. Blokhintsev to the development of fundamental prob-
lems of quantum mechanics. A. A. Tyapkin devoted his talk
to the role and importance of the first two Blokhintsev’s
books on quantum mechanics in teaching this division of
physics and for consistent interpretation of quantum theory.
E. Kapuscik gave a review of the modern development of
D. I. Blokhintsev’s ideas concerning space and time in the
microworld. The relation between microparticles and wave

functions was analyzed by L. V. Prokhorov. A transition to
the quasiclassical limit in the field theory was considered by
O. Yu. Shvedov. The present-day status of D. I. Blokhint-
sev’s idea of fluctons was covered in the talk by
S. M. Eliseev in terms of recent data on deep inelastic scat-
tering of leptons on nuclei with allowance made for
hadronization processes and cumulative particle produc-
tion. In his talk B. P. Kosyakov posed a question of whether
all modern ideas classified with the subnuclear domain are
well justified.

Quantum field theory is as before the main tool of de-
scribing interaction processes and particle transformations.
A number of interesting talks were given on this subject.
G. V. Efimov  dwelled upon the development of
D. I. Blokhintsev’s ideas of establishing a nonlocal theory.
New interesting approaches to the problem of renormaliza-
tion in the non-Abelian gauge field theory were suggested
in the talks by L. D. Faddeev and A. A. Slavnov. The pre-
sent state of the superstring field theory was discussed by
I. Ya. Arefeva. The appearance of effective nonlocal theo-
ries as a result of symmetry breaking was considered in the
talk by A. A. Arbuzov. J. Baacke (Germany) dwelled upon
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B nmoxmagax M. bopmara (I'epmanms) u U. I. TTupoxenko
00CyXajics pacdyeT KBaHTOBO-IIOJICBBIX BaKyyMHBIX 3(-
(heKTOB ¢ y4eToM HEeCTaHJAPTHBIX TPAHUYHBIX YCIOBHUH.
Bompocam HEKOMMYTaTHUBHON TEOPHH TIOJIS OBUIH TTOCBS-
mensl goknansl P. M. Mup-Kacumosa u 1O. C. BepHoga.
Psin mHTEpECHBIX pe3yabTaToOB ObLT MPEACTABIEH MO TOYHO
uHTerpupyeMbiM  moieBbiM  Mogmensm  (IT. [T, Kymum,
A.TIl. Ucaes u ap.).

CoBpeMEHHOH TEOPETHUECKON OCHOBOW OIMHMCAHUS
AJPOHHBIX B3aUMOJICHCTBHM ABJISICTCA KBAHTOBAS XPOMOIH-
Hamuka (KX/I). BaxxapiM HarpaBiieHHEeM HCCIEI0BaHUN B
3TOI 00IaCTH OCTaeTCsl MOWCK BBIXOJA 3a PAMKH TEOPHU
BO3MYIIICHUH U PEIICHNE MPOOIEMBI yaepKaHNs KBapPKOB 1
TIIIOOHOB BHYTPH apoHOB. Ha 3TOM myTH mpexae Bcero
ctpositest moaenu, ocHoBanHbie Ha KXJT (FO. A. CumoHOB,
U. M. [Ipemun, A. B. Pagromkun, U. ®@. ['uu30ypr, A. A. u
B. A. AnuppuanoBsl, M. MycaxaHoB U 1p.), a TaKKe HC-
MOJIB3YIOTCS pacyeThl Ha pemeTkax. B mocnennem moaxone
HETIPEPhIBHOE MPOCTPAHCTBO-BPEMSI 3aMEHSETCS AUCKPET-
HBIMH 3HAYEHUSAMH KOOPAWHAT M BpeMeHHU. B pesymprare
9TOTO KOHTHHYAJIbHbIE MHTErpaibl, 3ajaarorine (hopMalib-
HOE pelieHue HenumHenHbIx ypaBHeHud KX, cBomsTcs k
MHOTOKPAaTHBIM MHTETpajiaM, KOTOPbIE U BBIYMCIAIOTCS Ha
MmotHbIX DBM (A. In Ixaxomo (Mtamwust), O. A. bopucen-
ko (UT®, Kue)).

3HauNTEeNIbHOE BHUMAaHNE Ha 3aCEIaHUAX CEKIIUH OBbIIIO
VAEIEHO  WCCIEOBAaHMSAM  KBapK-DIIIOOHHOM  IUIA3MBbI
(KI'TI) — HOBOTO THHOTETHYECKOTO COCTOSIHHUS MaTepuu
IIPU CBEPXBBICOKHX TeMIIepaTypax u mioTHocTsx. [Ipenmo-
JIaraeTcs, YTo TAKOE COCTOSIHUE MAaT€PHH, CyLIIECTBOBABILICE
B TIEPBBIE THICSIUHbBIE JIOJIM CEKYH/IbI TTOCIIe poxaeHus Bee-
JICHHOH, I0JDKHO BO3HUKATh U B PE3YJIBTATE COYAAPECHUS TA-
JKEJIBIX SIJIeP TPH PENIITUBUCTCKHUX SHEPrHsX. I1epBbIM dKe-
MEPUMEHTAJIbHBIM pe3yJibTaTaM H3y4YeHUs] TaKHX coynape-
Huil Ha ycraHoBke STAR yckopurens RHIC (BNL, CIIIA)
Obu1 mocesimen poknan M. A. Casuna (OUSIUN). Bronne
BO3MOYKHO, YTO TaKOE COCTOSIHHE CYIIECTBYET B s/[pax He-
KOTOPBIX CBEPXIUIOTHBIX 3Be3 (moxman J. brsmxke (Iepma-
Hus u OUSIN)). He uckitroueHo, 0JJHAKO, YTO U (IIyKTyaluu
TUIOTHOCTH B OOBIUHBIX siipax (T. H. «(urykToHbl broxuHiie-
Ba») TAKKE MPEICTABISIIOT COOO0H KaeIbKH TAKOH IIa3MBl.
K coxaienuro, TeopeTHKaM I0Ka He YIaloch HAWTH OTHO-
3Ha4HbIA kpuTepuil poxkaenus KI'TI. Kaxnaprii u3 npexamnara-
eMbIX TPHU3HAKOB MMEET U aJbTEPHATHBHOE OOBSICHEHHE.
Tonbko 1eNasi COBOKYITHOCTh IPU3HAKOB MOXET paccma-
TPHUBATHCS KaK CBUICTEIBCTBO B MOJIB3Yy 00HapyxeHus KI'TI
(moxmamer B. 1. ToneeBa (OUSAN), M. U. T'opeHmreitna
(UTD, Kue) u U. Xrodpuepa (I'epmanus)).

[TpoGembl Teopruu TPAaBUTAMH M COBPEMEHHON KOC-
MOJIOTHH TaK)Ke ObIIM B LICHTPE BHUMAaHHS y4YaCTHUKOB CEK-
mun. B pgokmame C. C. Tepmreiina, A. A. JloryHosa,

the description of nonequilibrium processes within quantum
field theory. The calculation of quantum-field vacuum ef-
fects with taking account of nonsmooth boundaries was dis-
cussed by M. Bordag (Germany) and I. G. Pirozhenko. The
talks by R. M. Mir-Kasimov and Yu. S. Vernov were devot-
ed to the problems of noncommutative field theory. A num-
ber of interesting results on exactly integrable field models
were reported by P. P. Kulish, A. P. Isaev and others.

The present-day theoretical basis for description of
hadron interactions is quantum chromodynamics (QCD).
An important trend of research in this direction is the search
for going out beyond the perturbation theory and the solu-
tion of the problem of quark and gluon confinement inside
hadrons. Models based on QCD are mostly constructed
along this line (Yu. A. Simonov, 1. M. Dremin, A. V. Ra-
dyushkin, I. F. Ginzburg, A. A. Andrianov and V. A. Andri-
anov, M. Musakhanov, and others), and calculations on lat-
tices are also used. In the latter approach, continuous space-
time is changed by discrete values of coordinates and time.
As a result, continual integrals defining formal solution of
nonlinear QCD equations reduce to multiple integrals which

________________________________JKI

are calculated at powerful computers (A.Di Giacomo
(Italy), O. A. Borisenko (ITP, Kiev)).

Much attention was paid to investigations of quark-glu-
on plasma (QGP) — new hypothetic state of matter at su-
perhigh temperatures and densities. This state of matter, ex-
isting in the first thousandth fraction of a second after the
creation of the Universe, is assumed to arise as a result of
collision of heavy nuclei at relativistic energies. The first
experimental results of investigation of such collisions at
the STAR facility of RHIC (Brookhaven) were reported by
I. A. Savin (JINR). It is quite possible that such a state is in-
herent in nuclei of some compact stars (talk by D. Blaschke
(Rostock Univ., Germany, and JINR). However, it is not im-
probable that density fluctuations in ordinary nuclei (the
so-called «Blokhintsev fluctons») are also drops of such
plasma. Unfortunately, theorists could not find an unam-
biguous criterion for QGP production yet. Each of the pro-
posed features has an alternative explanation as well. Only a
set of characteristics can be considered as an indication of
QGP observation (talks by V. D. Toneev (JINR), M. I. Go-
renshtein (ITP, Kiev), and J. Hufner (Germany)).
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M. A. MectBupumBunu U H. [1. Tkagenko obcyxmanach
BO3MOXXHOCTB CYIIIECTBOBAHUS HEHYJIEBOM Macchl y TpaBu-
TOHA, OCLWIIMPYIOIIasl 3BoroLus BceeneHHol M crartyc
KBHHTICCCHIIMU B paMKaX IOJEBOI TEOPUH TpaBUTAIIHH.
WHTerpupyemble MOACTH B TCOPUU OpaH, YSPHBIX JBIP U B
KOCMOJIOTHH paccMaTpuBaiIuch B Aokiazae A. T. ®unummo-
Ba (OUAN) u B. le Anbdapo (Uramus). [ToBenenme cob-
CTBEHHOI1 SHepruu (pepMHUOHOB B Tporecce HHOIIIH 00-
cyxaanock B coodmenuu P. Bynapaa (CIIA). OtaenbHbIM
BOIIPOCAM B TCOPHUH TPABUTAIMH M KOCMOJIOTHH OBLIH TO-
ceamensl  goknanasl H. A. Yepnuxosa, II.C. Hcaesa,
B. H. Ilepsymmna, M. O. Karanaesa u jp.

B xozme paboTsl cexiun ObLT MOABECH ONPE/ICIICHHBII
UTOT MCCIEIOBAHISIM 10 aKTyaJIbHBIM IpoOieMaM KBaHTO-
BOM TEOPHH MO U TEOPUH IEMEHTAPHBIX YaCTHUI] U ObLIN
00Cy K 1eHbl HanboJIee ePCIEeKTHBHBIE HAITPABIICHHS JIAJlb-
HEHIIMX HayYHBIX TOMCKOB. DTa HayYHAast BCTpeya CIocoo-
CTBOBaJa 3aKPEIUICHUIO IPUOPUTETA POCCUIICKIX yUCHBIX,
paboTaroiyx B JaHHOH 00NacTH, U YCTaHOBJICHUIO Ooliee
TECHBIX HAYyYHBIX KOHTAKTOB Kak ¢ yueHbimMu CHI, Tak u ¢
3aragHbIME KoJuteraMu. JIoKiTa sl Ha CeKIH, HECOMHEHHO,
CBUETENBCTBYIOT O TOM, UTO Hay4HbIe uaen Jmurpus Msa-
HoBHUYa biioXuHIIeBa akTyallbHBI U ceiyac, B 3TUX Hallpa-
BJICHUAX WJET aKTUBHBIN HAyYHBIN TIOMCK U 371€Ch MOTyde-
HBI HOBBIE HHTEPECHBIC PE3yIIbTaThI.

Cexnust II «Dusnueckue ucciaenoBaHus HA UMITYJIbC-
HBIX peaKTopax» sBISIach NPOJOIDKEHHEM pabouux coBe-
MaHui 1o uccnenoBanusiM B Jlaboparopun HEHTPOHHOM
¢usuxn um. U. M. ®dpanka Ha HMMITYJIIbCHOM peaxkTope
WBP-2, cocrosiumnxces B Jlyone B 2001 n 2002 r.

Peaktop WBP-2, co3gaHHBIi Ha OCHOBE HJEH
J. W. brioxuHueBa, B HACTOSAIIEE BPEMs SIBISIETCS CAMBIM
BBICOKOMHTEHCUBHBIM B MHUPE UMITYJbCHBIM HCTOYHHKOM
HEUTpoHOB. OH MpeACTaBsAeT CO00H YHUKATBHYIO 0a30BYIO
YCTaHOBKY, OCHAIEHHYI0 KOMIUIEKCOM CIIEKTPOMETPOB
MIMPOKOTO MPOQUIS, MO3BOJSIONNX MPOBOJUTH HUCCIEIO-
BaHMs B PA3JIMYHBIX HAITPABICHUAX COBPEMEHHOM HAyKH.

B pabote cexnun « Pu3nvecKue UCCaeI0BaHus Ha HM-
MyTbCHBIX PeaKTOpax» MpUHsIM ydacTue 150 yuensix u3 37
Hay4HO-HCCIIEIOBATEIbCKUX IEHTPOB Poccun, ApreHTHHBI,
benbrun, I'epmanun, JlatBum, Hunepnannos, CrnoBakuw,
CIIIA, ®pannun, Yexun, SAnoHNM U IpyTux CTpaH, KOTO-
pble mpeAcTaBuAM 127 yCTHBIX M CTEHAOBBIX JOKJIAJOB.
Ocoboe BHHMaHUE B IPOrpaMMe CEKIMU ObUIO YIeJIeHO Ha-
MPaBIEHUSAM, HUMEIOIINUM BaKHOE 3HAUEHHE AJIS IIPOBETe-
Hus TeKyeil Monepauzanuu pekropa UbP-2, cymecrByto-
HIEr0 KOMIUIEKCa CIIEKTPOMETPOB M PEaH3aluu Iporpam-
MBI HcciaeoBaHui Ha peaktope MBP-2 B obiactu ¢pusnkn
KOHJICHCHPOBaHHOTO COCTOSIHUS BEILIECTBA.

B xo1e rieHapHBIX 3aceIaHUi 00CYKIaINCh IEPCIIeK-
TUBBbl JaNbHEHIIErO DPA3BUTHS HCCIENOBATENbCKUX HM-

Problems of the theory of gravitation and modern cos-
mology were also in the focus of attention. In the talks given
by S.S. Gershtein, A. A. Logunov, M. A. Mestvirishvili,
and N. P. Tkachenko discussed was a possibility for exis-
tence of graviton nonzero mass, oscillating behaviour of the
Universe evolution, and quintessence in the framework of
the field theory of gravitation. Integrable models describing
branes, black holes, and cosmologies were dwelled upon in
the talks by A. T. Filippov (JINR) and V. de Alfaro (Italy).
The behaviour of self-energy of fermions during inflation
was discussed by R. Woodard (the USA). Some problems of
the theory of gravitation and cosmology were covered in the
talks by N. A. Chernikov, P.S.Isaev, V.N. Pervushin,
M. O. Katanaev, and others.

This section reviewed studies on present-day problems
of quantum field theory and elementary particle theory and
discussed the most promising trends of further research. Pri-
ority of Russian scientists working in this field of research
was confirmed during this meeting, and tighter scientific
contacts with scientists from the former USSR Republics
and western countries were established. The talks given at
this section obviously testify to the fact that ideas of Dmitrii

Ivanovich are timely, active scientific search is in progress,
and new interesting results have been obtained.

Section II «Physical Investigations at Pulsed Reactors»
was a continuation of workshops on studies at the IBR-2
pulsed reactor at the Frank Laboratory of Neutron Physics,
JINR, held in Dubna in 2001 and 2002.

The IBR-2 reactor, created on the basis of the ideas of
D. I. Blokhintsev, is at the present time one of the world best
neutron sources. It is a unique facility fitted with a broad as-
sortment of spectrometers allowing investigations in differ-
ent fields of research in modern science.

In Section II «Physical Investigations at Pulsed Reac-
tors» 150 scientists from 37 research centers of Russia, Ar-
gentina, Belgium, Germany, Latvia, the Netherlands, Slo-
vakia, the USA, France, Czechia, Japan and other countries
presented 127 oral and poster talks. Much attention in the
programme of this section was given to the fields of re-
search that are important for performance of current mod-
ernization of the IBR-2 reactor, the existing complex of
spectrometers, and the realization of the programme of re-
search at the IBR-2 in condensed matter physics.
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MYNbCHBIX PEAKTOPOB PAa3NIUYHOTO THUIIA U BO3MOKHOCTU
MIPUMEHEHHS METOJIOB PAaCCEsIHUS HEUTPOHOB JUISl PELICHUS
aKTyaJlbHBIX 33]1a4 COBPEMEHHON Hayku. B noknane Hayu-
Horo pykoBoautesst peakropa MBP-2 npod. B. JI. Akceno-
Ba OBUIN TPECTABIICHBI MIPOrpaMMa MOJICPHHU3ALNH PEak-
topa UBP-2 Ha nepuozn 20032010 rr., Texymiee COCTOSTHHE
JIelT TI0 MOZIEPHU3AINY U IIJIaH JaJbHEeHmuX pador. 3ame-
crurenb gupekropa DOU (1. O6HMHCK) A. B. I'yneBuya pac-
CKa3aJI 0 KOHIETIINY UCTIONB30BaHus peakTopa tuma MBP-2
JUISL CO31aHMUs J1a3epa C AEpHOM Hakaukoil. bonblioi uHre-
pec BI3BAIN IOKJIA/Ibl 00 MCCIECOBAHUSAX HA MOIIHBIX MM-
mynbeHBIX peakropax BHUUD® (r. Capor) u BHUUT®
(r. Cuexxunck). HIupokre BO3MOKHOCTH MIPUMEHEHUS Me-
TOJIOB pacCesiHUsl HEUTPOHOB VISl UCCIICA0OBAHUH B aKTyallb-
HBIX 00JIACTSX COBPEMEHHOW HAYKH OBLTH OJICCTSIIE MPOJIC-
MOHCTPUPOBaHbI B Jokiaaax akagemuka PAH A. P. Xoxio-
Ba, wi.-kopp. PAH C. M. Crumosa, npod. H. M. ITnakusl,
npod. P. brmama, X. Jlayrepa, T. Peksenpara, B. H. 1lIBe-
noBa, M. B. ®poHracbeBoil.

OtaenpHble TEMAaTUYECKHE 3aceIaHusl CEKLUHUH ObLIN
MTOCBSIIIICHBI 00CYKICHUIO KOHKPETHBIX BOIIPOCOB U Hay4-
HBIX HANPaBJICHUN, UMCIOIINX BaXHOE 3HAUCHHE I MO-
JepHuzanuu peakropa MIbP-2 u peanuzanuu Hay4HOH 11po-
TpaMMBI UCcliefoBaHui Ha HeM B miepuof 10 2010 r. Ha 3a-
cemaHuM  «XOJONHBIE  3aMEIUTHTENN»  OOCYXKIaIHCh
MIPOEKTHI CO3TIAHMSI XOJIOIHBIX 3aMEITTUTEINeH ISl peakTopa

WBP-2, EBpomneiickoro UMIyIbCHOTO MCTOUYHUKA HEHTpo-
HOB, pE€3YJIbTAThbl UCCJIICAOBAHNA HOBBIX MaTC€pHaioB JJid CO-
3paHua  3amemuteneil. Ha 3acemanum  «Hayxku o
Marepuaiax» O00CYKAaINCh Pe3yJbTaThl, IOJYYCHHBIC B
XOJle BBINOJIHEHUSI HAy4yHOM mporpamMmsl MHHHCTEpPCTBa
P® no aromHO# SHEpruu, HarpaBJIEHHOM Ha HCCIIEI0BaHUE
BHYTPEHHHX HANpPSDKCHHH B PEAKTOPHBIX Marepuaiax, a
TAKKe B IPOMBIIUICHHBIX U3/ICNINSAX U TOPHBIX TIOPOAAX Me-
TOJIOM HEHTpoHHOW mudpakunu. 3acenanme «CIOXKHBIC
pacTBOPHI» OBUIO TOCBSIIEHO HCCIIEIO0BAHUSIM PacTBOPOB
(hymnnepeHoB, heppoKHUIKOCTEH M APYTHX CHUCTEM, UMEIO-
IUX NEPCIICKTUBHBIC IPUMCHCHUA B MCIUIIMHE U ITPOMBI-
nuieHHocTH. Ha 3acenanun «®@usnka BBICOKUX JaBICHUN U
HayKH 0 3emJyie» ObUIH MTPOJEMOHCTPUPOBAHBI YHUKAJIbHBIE
BO3MOXKHOCTH clIeKTpoMeTpoB peakropa MBP-2 st uccie-
JIOBAHMS BIIMSIHUSI CBEPXBBICOKHX JIaBIICHHH Ha CBOWCTBA
MmarepuaiioB. Kpome 31oro, OblIM mpoBeneHBI TeMarhye-
CKHE 3ace/laHMs 110 aKTyaJIbHBIM HarpaBiIeHHsIM « TexHuKa
HEWTPOHHOTO PKCHEPUMEHTa», «bHonorus n monmumeps,
«Hetitponnas ¢usuka», «HeHTpOHHBIH aKTHBAIMOHHBIN
aHAJM3 W HAYKN O JKU3HM» M CTEeHA0Bas ceccusi «Puzmka
KOH/ICHCHPOBAHHOTO COCTOSIHHS BELIIECCTBAY.

[IpencraBneHHbIe HA KOHPEPEHIINN JOKIAIBI U MX 00-
CY’KJICHHE TIOKa3ajH, YTO OOJBIIMHCTBO HCCIICIOBAHHH,
MpoBeeHHBIX Ha peakTope VBP-2, BRITOTHEHBI HA BBICO-
KOM Hay4YHOM YPOBHE, CPaBHHMOM HJIH IIPEBOCXOJAIIEM

Plenary sessions were devoted to the prospects of fur-
ther development of pulsed reactors of different types and
the possibilities of application of neutron scattering methods
for solution of the present-day tasks of modern science.
V. L. Aksenov, the scientific leader of the IBR-2 reactor,
dwelled upon the programme of modernization of IBR-2
during the period 0f 2003—2010, current state of affairs con-
cerning modernization and further plans. Deputy Director of
IPPE (Obninsk) A. V. Gulevich spoke on the conceptual de-
sign of the high-power reactor pumped laser system. Of
much interest were the talks on investigations at high-power
pulsed reactors in Sarov and Snezhinsk. Wide possibilities
of application of neutron scattering methods for studies in
the present-day fields of research of modern science were
excellently demonstrated by RAS Academician A. R. Kho-
khlov, RAS Corresponding Member S. M. Stishov, Pro-
fessor N. M. Plakida, Professor R. Blinc, H. Lauter,
T. Rekveldt, V. N. Shvetsov, and M. V. Frontasyeva.

Some sessions of this section were devoted to the dis-
cussion of concrete issues and research trends that are im-
portant for modernization of IBR-2 and realization of the re-
search programme at IBR-2 in the period up to 2010. The
session «Cold Moderators» was concerned with the discus-

sion of the projects of creation of cold moderators for IBR-2
and the European pulsed neutron source, and the results of
tests of new materials for creation of moderators. The re-
sults obtained in the course of exploration of the research
programme of the Ministry of Atomic Energy of the
Russian Federation aimed at studying stresses in reactor
materials as well as in industrial products and rocks by the
neutron diffraction method were discussed at the session
«Materials Sciences». The session «Complex Solutions»
was devoted to investigations of solutions of fullerenes, fer-
rofluids and other systems which have many promising ap-
plications in medicine and industry. Unique possibilities of
the IBR-2 spectrometers for investigation of the effect of su-
perhigh pressures on material properties were demonstrated
at the session «High Pressure Physics and Earth Sciences».
Moreover, the sessions on topical subjects «Neutron Instru-
mentation and Methods», «Biology and Polymers», «Neu-
tron Physics», «Neutron Activation Analysis and Life Sci-
ences» and the poster session «Condensed Matter Physics»
were held.

The talks presented and the discussions showed that
most of the investigations carried out at IBR-2 were accom-



— O H P E P EH LM OO B A 1

CONFERENCES. MEETINGS

YPOBEHb MCCJIENOBAaHUM B IPYI'MX HEUTPOHHBIX LIEHTPax
Mupa.

Kongepenmns Oputa opraHn3oBaHa Mpu (UHAHCOBOH
nojiep>)kke MUHUCTEPCTBAa HayKH, MPOMBIIIJICHHOCTH U
texHonoruit PO, Munucrepcrsa P® o aromMHoil 3Hepruu,
Poccuiickoii akanemun Hayk, Poccuiickoro donma dhyHa-
MEHTAIIbHBIX HCCIeoBaHuA, mporpamm «[ei3enbepr—
Jlanpay», «boromo6os—Mudensy» n «brnoxunnes—Borpy-
6a».

b. M. Bap6awos, A. B. Eghppemos,
/. I1. Kosnenxo, B. B. Hecmepenko

«NANP’03» — xoH(pepeHuus
M0 HeYyCKOpHUTeJIbHOM (pusuke B /lyoHe

23-28 utons B JlyoHe npoxoamia [V MexayHnapoaHast
koH(pepenusa «Hopas pus3nka B HEYCKOPUTEIBHBIX IKCIIC-
pumentax (NANP’03)», koTopas Obuia nocssimena 90-ie-
THIO CO JHS pOXKIEeHMs akagemuka bpyHo MakcumoBuua
[ToHTEKOPBO, BBIAAIOMIEIOCS YYEHOTO HAIIETO BPEMEHH, 3a-
JIOYKUBIIIETO OCHOBBI COBPEMEHHOU (PU3UKU HEHTPHUHO.

ImaBuas nenp xoHpepenmu «NANP’03» cocrosiia B
COBMECTHOM OOCYXICHHH KaK TCOPCTHKAMH, TaK U JKCIIC-
PUMEHTATOPaMU COBPEMEHHOI'O COCTOSIHUSI HEYCKOPUTEIIb-
HOM (hM3HMKHU 1 OyIyIIUX MPOEKTOB, HAMIPABIEHHBIX HA MO-

HCK HOBBIX (PM3UYCCKUX MPOIECCOB, BRIXOSIINX 38 PAMKA
CTaHJAPTHOW MOJIENH JIEKTPOCTA0bIX B3aUMO/ICHCTBUH.

Hay4unas nporpamma KoH(pEpeHIIH OXBaThIBaIA IIPaK-
THUYECKH BECh CIIEKTp MCCIIEJOBAaHUI B 00JIaCTH HEYCKOPH-
TETBHOM (QU3UKH KaK B IIIKAJIE SHEPTHH (OT COTHIX qo0iei 5B
IIPU ONPENEICHUH Pa3HOCTU Macc HEHTPUHO 10 10" 5B
MIPH WCCIIEAOBAHUHA KOCMHYECKUX Jy4deid CBEPXBBICOKHX
SHEPrHii), TaK W 110 METOJaM HCCIEJOBaHMH (B IOKIaax
OBUTH TIPEACTABICHBI HAa3eMHBIE, MTOI3EMHBIC, MTOABOIHEIC,
MO/ITIC/IHBIE, 30H/JOBbIE M CITyTHHKOBBIE 3KCHEPHUMEHTBI).
Cpenu OCHOBHBIX TEM JTOKJIAJ0B MOXKHO Ha3BaTh: 00CYKIe-
HHE NpOoOJIeMbl Macc, CMEIIMBAHUS U OCUMIIISIINI pa3iiny-
HBIX THIIOB HEHTPUHO; O3HEUTPHHHBIN TBOMHOI OeTa-pac-
naj; MPOMCXOXKJICHHUE, COCTAaB M BO3MOKHOCTH PErHCTpa-
LMW TEMHOM Marepuu BO BceleHHOH; wHcciaenoBaHue
JIPYTHX PEAKHUX IPOLECCOB; BOBMOKHBIE UCTOYHUKH M Me-
TOIBI PETHUCTPAIINA KOCMHYECKUX Jy4ed CBEPXBBICOKHX
SHEPTUM U T. 1.

Opranuzaropamu koH(pepeniu «NANP’03» Obutn
OUAN n UM PAH, wactuuHO OHa (puHAHCHpOBANIACh
POOU. B neit npunsiio ydactue 6oiee 150 yenosex.

ITepBriit 1eHb KOHPEPEHITUU ObLT MTOCBSIIEH 00CYXIe-
HUIO OJJHOM 13 HanOoJiee NHTPUTYIOMINX U MHOT000€IIato-
IIUX Ha CETOAHSIIIHUN JeHb POOJIeM COBpEMEHHOU QHU3H-
KH DJIEMEHTaPHBIX YaCTHIl — 3KCHEPHUMEHTAIBHBIM JI0Ka3a-
TE€IbCTBAM  OCLUWULIIMM ~ HEUTpUHO, Trumore3a o

plished at high scientific level comparable to or excelling
the level of research in other neutron centres of the world.
The financial support of the conference was received
from the Ministry of Industry, Science and Technology of
the Russian Federation, the Russian Ministry of Atomic En-
ergy, the Russian Academy of Sciences, the Russian Foun-
dation for Basic Research, as well as from the Heisen-
berg—Landau, Blokhintsev—Votruba and Bogoliubov—Infeld
programmes.
B. M. Barbashov, A. V. Efremov,
D. P. Kozlenko, V. V. Nesterenko

NANP’03 — Conference on Non-Accelerator Physics
in Dubna

On 23-28 June 1V international conference «Non-Ac-
celerator New Physics (NANP’03)» took place in Dubna. It
was dedicated to the 90th anniversary of the birth of Acad-
emician Bruno Pontecorvo, an outstanding scientist of our
time who laid the foundation of modern neutrino physics.

The main purpose of the conference was the joint dis-
cussion by both theorists and experimenters of the present
status of non-accelerator physics and future projects aimed

at search for new physical processes beyond the Standard
Model of electroweak interactions.

The agenda of the conference overlapped practically all
the spectrum of research in non-accelerator physics, both in
the energy range (from hundredths electronvolt when defin-
ing the neutrino mass difference up to 10 ¢V in the study
of ultra high energy cosmic rays) and in methods of research
(reports presented ground, underground, underwater, un-
der-ice, balloon and satellite experiments). Among the main
topics of the reports the following can be named: masses,
mixing and oscillations of different neutrino types; neutri-
noless double beta decay; origin, composition and detection
possibilities of Dark Matter in the Universe; research of oth-
er rare processes; possible sources and methods of registra-
tion of ultra high energy cosmic rays, etc.

JINR and INR RAS were the organizers of the confer-
ence. Partially it was funded by RFBR. More than 150 peo-
ple took part in it.

The first day of the conference was occupied by the dis-
cussion of one of the most intriguing and promising issues
of modern elementary particle physics today — experimen-
tal evidence of the neutrino oscillations, a hypothesis of
which was first suggested by Bruno Pontercorvo in 1957.
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T

Jy6na, 23-28 uroHs.

IV MexnynapoaHas KoH(pepeHIUs

10 HOBOH (hU3MKE B HEYCKOPUTEIBHBIX
skcriepuMenTax (NANP’03)

Dubna, 23-28 June.

IV international conference
«Non-Accelerator New Physics»
(NANP’03)
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CYIIICCTBOBAaHUU KOTOPBIX ObLIIa BIICPBEIC BhICKa3aHa bpyHo
MaxkcumoBuueMm [ToHtexopso emie B 1957 1.

Ha npomuoit koupepeniun «NANP’01» Hanbosbiiee
BHUMaHHE BbI3BaN nokiay komtadoparmu SNO (Sudbury
Neutrino Observatory, Kanazma), kotopast umMeHHO B J[yOHe
BIICPBBIC JIOJIOXKHUIIA CBOHM PE3YJIBTAaThl, CBHICTEIHCTBYIO-
M€ O HAJTMYXHU OCIHUJUIAINI COTHCUHBIX HEUTPHHO TaK Ha-
3BIBAEMOTO OOpHOTO IUKJIa. Ha HEIHEemHeH Koutabopanus
SNO (moxnamguuk SIH JloycoH) mpeacTaBmia CBOM HOBEIE,
OoJiee TOUHBIC TaHHBIC.

HecoMHeHHO,  KJIFOYEBBIM  BBICTYIUICHHEM  Ha
«NANP’03» 0bu1 mokian kosutadboparun KamLAND (mo-
kiagurk FO. KaMbIKOB), B KOTOPOM OBLTH IPEICTABICHBI
MIepBbIC YHUKAJIbHBIE PE3yAbTaThl H3MEPEHUS TTOTOKOB aH-
TUHCUTPUHO OT SACPHBIX PEAKTOPOB SIIOHCKHUX aTOMHBIX
CTaHIUi. 3aperucTpUPOBAHHBIE B ATOM JKCTIepUMEHTe 54
COOBITHS OT B3aMMOJICHCTBHUS ANEKTPOHHBIX AHTUHEHTPHHO
HAXOASTCA B SIBHOM IIPOTHBOPEUHHU C O’KUAAEMBIM YUCIOM
coObITHit (87), paCCUUTAHHBIM C OOJIBIION TOYHOCTBIO IS
CITydasi OTCYTCTBUS OCUMIIAIHNA. BriepBrle ynanocs mpose-
CTH M3MEPEHHE HHEPreTHUECKOTO CHEeKTpa HEHTPHHO |
ONpPENIeNIUTh Ha 3TOM OCHOBE MapaMeTpbl OCHWIUIAIUN, KO-
TOpBIC HAWIYYIINM 00pa30M MOIXOAAT K PEIICHUIO HEli-
TPUHHBIX OCIIJUIANNHN ¢ OOJIBIINM yIJIOM CMEIINBAHUS Me-
KTy HEHTPUHHBIMH COCTOSIHUSIMH JBYX TUIIOB (LMA solu-
tion). TakuM 00pa3oM, MOJIYYECHHBIH PE3YJIbTAT HaPSIY

¢ nanubpiMu SNO u SuperKamiokande (SImonust) sisiercst
OYEHb CEPhE3HBIM IKCIIEPUMEHTAIbHBIM CBH/ICTEIILCTBOM B
TIOJIb3Y TUTIOTE3bI HEWTPUHHBIX OCHMIIISIINI. CBsI3b HOBBIX
naHHbIX Koiutabopannu KamLAND c npoGnemoii conueu-
HBIX HEWTPUHO 0Ocyxanach B BeICcTymuIeHHsx C. ['ocBamu
(Uunus) u b. Yayxana (Iloptyramus).

B cBs131 ¢ HOBBIMU pe3yIbTaTaMU MO PETUCTPAINH COJI-
HEYHBIX HEWTPUHO OOPHOTO IMKJIA elle OOoJbIIe BO3POC HH-
Tepec K HM3MEPEHHUIO CIIEKTpa COJHEYHBIX HEHTPHHO BO
BCEM HHEPIeTHUECKOM AHana3oHe. Pe3ynbrarel n3mMepeHus
6oiee TMOJTHOTO MOTOKA COJIHEUHBIX HEHTPUHO, HAYMHASA C
HU3KHX DHEPIUi, B FaJINi-répMaHUEBBIX YKCIIEPUMEHTAaX
GNO (Mramus) u SAGE (Poccust) ObLTH TIpEICTaBICHBI
B. I'aBpunsim (U1 PAH). B noxnane B. I'aBpuna Obin
TaK)Ke NPUBEACH YHHUKAJIBHBIM HUCTOPUUYECKHM Marepuall,
CBSI3aHHBIN ¢ HAay4HOH AearensHOCThI0 b. M. [TonTexkopBo
1 €ro poibi0 B 0OOCHOBAaHUM CO3[aHMS TEPBBIX POCCHI-
CKHX TMO/I3€MHBIX yCTaHOBOK. MHOT0 HHTEPECHOTO HCTOPH-
Yyeckoro Marepuaia Obuio u B goknazae 0. ['anoHosa, mo-
CBSIIIEHHOM NEPBBIM CTaThsM OTTope Maliopans! U bpyHo
[ToHTEKOPBO, 3aJI0KUBIIUX OCHOBY COBPEMEHHOTO IOHH-
MaHMsI MallOPaHOBCKOTO THIA HEUTPHHO.

[Momumo skcriepumentoB SNO, SuperKamiokande u
KamLAND, Bompocsl, cBf3aHHBIE C OymIyIIUM ITOMCKOM
HEWTPHUHHBIX OCHHUIUISIMN Ha OOJBIINX PACCTOSHUAX C HC-
MOJIb30BAaHUEM YCKOpUTENEH B KaueCTBE UCTOYHUKOB HEM-

Closest attention was attracted at the previous,
NANP’01, conference by the report of the SNO collabora-
tion (Sudbury Neutrino Observatory, Canada), who primari-
ly presented their results in Dubna. The results showed the
presence of solar neutrino oscillations of the so-called boron
cycle. At the present conference the SNO collaboration de-
livered new more precise data (Ian Lawson).

Undoubtedly, the key report at the NANP’03 confer-
ence was the presentation of the KamLAND collaboration
(Yu. Kamyshkov), who reported on first unique results of
the antineutrino flux measurements in nuclear reactors at
Japanese nuclear power stations. Fifty-four events from the
electron antineutrino interactions, counted in this experi-
ment, are in obvious contradiction with the expected num-
ber of events (87), calculated with high accuracy for the case
of the no-oscillation hypothesis. For the first time, measure-
ments of the energy spectrum of neutrino were carried out,
and oscillation parameters were determined which serve
best for the solution of neutrino oscillations with a large
mixing angle of two types of neutrino states (LMA solu-
tion). Thus, the obtained result together with the data from
SNO and SuperKamiokande (Japan) is a very serious exper-
imental proof'in favour of the hypothesis of neutrino oscilla-

tions. Links between the new data from the KamLAND col-
laboration and solar neutrino results were discussed in the
reports by S. Goswami (India) and B. Chauhan (Portugal).

Due to new results on the registration of solar neutrinos
of the boron cycle the interest to the measurement of the so-
lar neutrino spectrum in the whole energy range has risen
even more. The results of the measurement of the fuller flux
of the solar neutrinos, starting with low energies, in the gal-
lium-germanium GNO (Italy) and SAGE (Russia) experi-
ments were presented by V. Gavrin (INR RAS). Unique his-
torical materials about the scientific activity of B. Pontecor-
vo and his role in the formulating the development of the
first Russian underground facilities were given in the report
by V. Gavrin. The report by Yu. Gaponov also contained a
lot of interesting historical facts. It was devoted to the first
articles by E. Majorana and B. Pontecorvo, who laid the ba-
sis of the modern knowledge of the Majorana type of neutri-
no.

Besides the SNO, SuperKamiokande and KamLAND
experiments, questions connected to the future search for
neutrino oscillations at large distances using accelerators as
neutrino sources were discussed in the reports by
A. Guglielmi (CERN), K. Nishikawa (K2K project),
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TpuHO, o0cyxaamuck B poknanax A. ['yrmuenvu (LIEPH),
K. Hummkassr (mpoext K2K), P. CaaxsHa (9kcriepuMeHT
MINOS), M. [lparoca (npoextr OPERA), A. I'panra (po-
ekt Toranto Gulf), A. 3aiinesa (mpoekt B [IporBuH0). O HO-
BBIX 9KCIIEPHUMEHTAX C HCIOJIb30BAHMEM IIOTOKOB HEHTPHHO
OT PeaxkTopoB, B ToM umucie Ha KpacHospckoil aromHON
cTaHuuu, fokiuaasisanu JI. Mukasiss, B. Cunes, B. Boipo-
noB 1 0. JlroTocTaHCKH.

Bomnpocsl, cBsi3aHHBIE C SKCIIEPUMEHTAIBHBIM OIpesie-
JICHHEM MarHUTHOTO MOMEHTa HEHTPUHO, paccMaTpuBa-
JUCh B BRICTYIUIEHUSIX A. CtapoctuHa (mpoekt GEMMA) n
JIx. Bepranoca (uccieoBaHusi ¢ TIOMOIIBIO TPUTHEBOTO
nctounuka). OO orpaHHYEHHUSX HAa MAarHUTHBIA MOMEHT
HEHTpUHO, TNONy4YeHHBIX B dkcnepumente MUNU,
nonoxuia JK. Jlapakunena. bonpiioe BHUMaHNE TPUBIEK
HOBBI MexkayHapoaHblil mpoekT KATRIN, HaneneHHbli Ha
MpsIMOE OMPEACICHNE MacChl HEUTPHHO IO HMCKaXECHUIO
koHIa Oera-criektpa Tpuths (noxsax H. Turosa, MU
PAH).

AKTtyasbHas ipobiemMa morcka HeOapuOHHON TeMHOM
Mmarepuu Bo BeesreHHOIt 00cykjanach Kak ¢ TEOPETHUECKOH
(ITpan Har, B. beanskos, B. [loky4daeB u B. IlepBymmun),
TaK ¥ C 9KCIIEPUMEHTAIILHOM TOUKHN 3peHus. Tpu u3 Hanbo-
Jiee MePCIEeKTUBHBIX OyAyIIUX SKCIIEPUMEHTOB ObLIH MIPE/i-
crasiensl JK. I'epouepom (skcnepument EDELWEISS),
A. XopBapaom (3KCIIEPUMEHT C AByX(Pa3HbIM KCCHOHOBBIM

nerektopoM) 1 X. KuMom (3KCIIepuMeHT ¢ IeTeKTOpaMH Ha
OCHOBE IIe3Mii-iona).

Bropoii xiroueBoil TeMoil KoH(pepeHInH OBUI0 00Cy-
JKJICHHE BOBMOKHOTO OOHapYKeHHs OE3HEHTPUHHON MOJIbI
JIBOMHOTO OeTa-pacmajaa W, COOTBETCTBEHHO, OIIPEICIICHIEC
Macchl MalOpPaHOBCKOTO 3JIEKTPOHHOTO HEHTpHHO. JleTaib-
HOMY 00CYKICHHUIO 3TOTO BOIPOCa OBLI TIOCBAMICH JOKIIA
C. BensieBa u nocieoBaBIIas 3a HUIM HIMPOKast IUCKYCCHSI.
['maBHAs WHTPUTA COCTOWUT B TOM, YTO JIBa TOAa Has3axa He-
MelKasi yacTh kojutaboparuu [ eiinensoepr—MockBa (pyk.
I". Kmangop-KnsitHrpoTxays3) omyonmnkoBaiia CeHCAIIOHHOE
3asBJICHHE O TOM, YTO IOJydeHHbIe 3a 10 JeT n3mepenuit
JTAaHHBIC COMepKaT yKa3aHWEe Ha CyIIECTBOBaHHE Oe3HEH-
TPUHHOTO JIBOIHOTO OeTa-pacmana Ge-76 ¢ mepromoM Imo-
nypacnaza 1,5- 102 jer. HenaBHO MOCKOBCKast 4acThb KOJI-

nabopanuu [eiinenpbepr—MocKkBa 3aKOHUYMIIA CBOKO HE3a-
BHUCUMYIO 00pa0OOTKy COBMECTHBIX TaHHBIX. [l0 MHEHHUIO
MOCKOBCKOH 4aCTH KOJTa0OpaIiii, UCKOMBII UK, KOTOPBIi
JIOJDKEH TOSIBIISITHCSI B PE3yJIbTaTe OC3HCHTPHHHOTO JBOM-
Horo Oeta-pacniana Ge-76, ckopee BCEro, SIBISCTCS PEe3YIlb-
TaTOM HECTaOMIBHOW pabOTHI almapaTypsl U Ha OCHOBE I10-
JyYCHHBIX TaHHBIX HEJIb3s OJHO3HAYHO TOBOPUTH 00 00Ha-
pyxenun 3¢pdekra. Tem He MeHee, Kak CIEAyeT W3
PE3yNbTaToOB AUCKYCCHH, TpeOyeTCs JabHeHIee TIaTeb-
HOE HUCCIIeI0BaHUE BCEX CBSI3aHHBIX C TUM BOIPOCOM IPO-
Omem.

R. Saakyan (MINOS experiment), M. Dracos (OPERA pro-
ject), A. Grant (Toranto Gulf project), A. Zaitsev (Protvi-
no). L. Mikaelian, V. Sinev, V. Vyrodov and Yu. Lutostan-
sky spoke about new experiments with neutrino flux from
reactors, including the Kransnoyarsk nuclear reactor.

Questions concerning experimental determination of
the neutrino magnetic moment were considered in the re-
ports by A. Starostin (GEMMA project) and J. Vergados
(experiment with a tritium source). Limits on the neutrino
magnetic moment value, obtained in the MUNU experi-
ment, were presented by Z. Daraktchieva. The international
KATRIN project aimed at the direct determination of the
neutrino mass according to distortion of an end-point of the
tritium beta spectrum attracted much attention (N. Titov,
INR RAS).

The topical problem of search for nonbaryonic dark
matter in the Universe was discussed from both theoretical
(Pran Nath, V. Bednyakov, V. Dokuchaev and V. Pervushin)
and experimental points of view. G. Gerbier (EDELWEISS
experiment), A. Howard (a prototype of two-phase liquid
xenon dark matter detector) and H. Kim (direct dark matter
search with CsI(TI) crystals) presented three of the most
perspective experiments.

The second key topic of the conference was the discus-
sion of a possible discovery of the neutrinoless mode of the
double beta decay and, respectively, the determination of
mass of the Majorana electron neutrino. The report by
S. Belyaev as well as the wide discussion after it were de-
voted to the detailed consideration of the issue. The main in-
trigue is in the fact that two years ago the German part of the
Heidelberg—-Moscow collaboration (spokesman H. Klap-
dor-Kleingrothaus) published a sensational statement that
the data obtained during the last decade contain an indica-
tion of the existence of the neutrinoless double beta decay of
Ge-76 with half-life of 1.5-10% years. Recently, the

Moscow part of the Heidelberg—Moscow collaboration has
finished their independent data processing. According to
the opinion of the Moscow part of the collaboration, the
searched peak which should appear as a result of the neutri-
noless double beta decay of Ge-76 is the result of unstable
work of the equipment and it is not possible to affirm fully
the discovery of the effect only on the basis of the obtained
data. Nevertheless, the results of the discussion show that
further detailed research of all related issues is necessary.
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[lepBbIe pe3ynbTaThl SKCIEPUMEHTAIBHOTO HCCIIEA0BA-
HUSI JIByXHEHTPUHHOW MOJIbI JBOMHOTO OeTa-pacrajia pas-
JIMYHBIX H30TOIIOB B MECKIYHAPOAHOM OKCIICPUMEHTC
NEMO-3 6b11u nonoxensl O. KouetoBeim (OVIAN). B aTom
K€ TOKJIaJe MPUBOIMIIMCE U ITPEABAPUTEIBHBIC PE3YIBTATEI
NEMO-3 1o orpaHudeHHsM Ha MEPHOA MoJypacnaaa 1o
6e3HeUTpUHHON 1 MallopaHHOM MO/IaM ABOIHOTO OeTa-pac-
1ajla OHOBPEMEHHO JUISI HECKOJIBKUX Hanbosee MepCrek-
THUBHBIX H30TONOB. HoBBIE pE3yNbTaThl 10 HU3MEPCHUIO
JIByXHEUTPUHHOTO J1BOMHOTO Oera-pacnana Cd-116 Obuin
nonoxensl O. JlaneuueM (Ykpauna), Nd-150 — A. Bapa-
6amem (MTO®), Xe-136 — B. Ky3smunossim (BHO WU
PAH). HoBple mepcneKTHBHbBIE 3KCIIEPUMEHTHI B 00iacTu
WCCIIeIOBAHMM JBOMHOTO OeTa-pacmaa sijaep o0CyKIaanuch
B BBICTyIJIeHUAX [. I'parTel (3KCIepUMEHT ¢ KCEHOHOM
EXO), ®. Apunbsona (mpoekT MAJORANA ¢ cexIioHupo-
BaHHBIMU T'€PMAaHUCBBIMH JCTCKTOpaMHU MW OKCIICPUMEHT
CUORECINO c¢ 6onomerpamu TeO,), 0. 3necenko (mpo-
ekt CAMEO).

Bce Oosbliee BHMMaHWE B DSy HEYCKOPUTEIBHBIX
SKCIICPUMEHTOB IPHOOPETAIOT ACTPOPH3IMIESCKUE UCCIIEI0-
BaHMUS HAa MCKYCCTBEHHBIX CITyTHHKaxX 3eMJIH, STOH TeMe
OBUIH TIOCBSIICHBI MOKIaabl A. Manuauna (MapuiieHa) o
mpoekte AMS u b. XpenoBa (MockBa) 0 mpoekTte
TUS/KLYPVE.

Juns perncrpannu actpopu3nyeckux u arMoc(epHbIX
HEHTPUHO CBEPXBBICOKMX 3Hepruil (mokian JI. BomkoBoif)
TpeOyIOTCS IETEKTOPbI OTPOMHOTO pa3Mepa, KOTOpbIE MPH-
HATO Ha3bIBaTh HEUTPHUHHBIMHU TeJlecKonamu. B HacTosmiee
BpEMS TIOJTHOILIEHHO PabOTAIOT TOJIBKO JIBE TAKUX YCTAHOB-
KH: OKCTIEpUMEHT Ha o3epe baiikan (moknag . benomantu-
KOBa) M yCTAaHOBKA B aHTApKTH4eCKoM Jibly AMANDA (10-
kian JI. beccona). OOCYXIaIuCh HOBBIC TPOCKTHI TAKOTO
tuna (moxmag M. UuObI) co 3HAYUTEIBHO OONBIINM pado-
guM 00beMoM, Takue Kak IceCube — MHOTOKpaTHO yBEJIH-
ueHHbIN netektop AMANDA, ycranosku RICE u ANITA
(moxnmamguuk JI. beccoH), a Takke MOABOIHBIC JAETEKTOPHI
ANTARES (M. Cokanbsckuit) u NESTOR (B. JKykoB).

[IpoGiieme perucrpauuu HEHTPHUHO OT BCIBIIIEK
CBEPXHOBBIX ObUIM TOCBsIIEeHB Aoknansl . Hanexuna u
B. Immennuka. Cyzs 1o pe3ynsTaraM MOCIEAHEro 3acea-
HUSI KOH(QEPEHINH, TONCKH TIPOSBICHUN HOBOH (pr3nKu B
KOCMHUYECKHX JIydax TaKKe 3aHUMaroT BUHOE MECTO B CO-
BPEMEHHBIX HEYCKOPUTEIBHBIX HCCICIOBAHUSX (TOKIJIAMIBI
C. Cnaparunckoro, A. Ilerpyxuna, B. Xpenosa u nip.).

Kak nokaszanyu nToru KoH(epeHInH, CUTyalus B ooa-
CTH (U3UKN HEHTPHHO OBICTPO PA3BUBACTCS, B CBS3U C UEM
OpraHHU3aToOpbl U YYaCTHUKU KOH(PEPEHIMH I10JIaraioT, YTo
ee NMpoBeJCHNE OBUIO NEHCTBUTEIFHO aKTyalbHBIM U CBOE-
BPEMEHHBIM.

B. A. beonsixos, B. B. Bpyoanun, A. A. Cmonvruxos

First results of the experimental study of the two-neutri-
no mode of the double beta decay of different isotopes by
the international NEMO-3 experiment were reported at the
conference by O. Kochetov (JINR). In his report prelimi-
nary NEMO-3 results were also given on the limits on
lifetimes in neutrinoless and Majorana modes of the double
beta decay, simultaneously for several most perspective iso-
topes. New results on the measurement of the two-neutrino
double beta decay of Cd-116 were reported by F. Danevich
(Ukraine), Nd-150 by A. Barabash (ITEP), Xe-136 by
V. Kuzminov (BNO, Baksan). New promising experiments
in the field of research of the double beta decay were dis-
cussed in the talks of G. Gratta (the EXO double beta decay
experiment), F. Avignone (MAJORANA and CUORECI-
NO projects), Yu. Zdesenko (CAMEO project).

More and more attention is paid in non-accelerator
physics to astrophysics research at satellites. Reports by
A. Malinin (Maryland) about the AMS project and by
B. Khrenov (Moscow) about the TUS/KLYPVE project
dealt with these topics.

To detect astrophysical and atmospheric neutrinos of
ultra high energies (report by L. Volkova) huge detectors are
needed, which are called neutrino telescopes. Today only

two such facilities work to the full extent: BAIKAL (report
by I. Belolaptikov) and AMANDA in Antarctica (report by
D. Besson). New projects were discussed (report by
M. Chiba), such as IceCube — the many times enlarged
AMANDA detector, RICE and ANITA (D. Besson), under-
water detectors ANTARES (I. Sokalsky) and NESTOR
(V. Zhukov).

Reports by D. Nadezhdin and V. Imshennik dwelt on
the problem of neutrino registration from the supernova ex-
plosions. Judging by the results of the last meeting of the
conference, search for demonstrations of new physics in
cosmic rays also occupies an outstanding position in mod-
ern non-accelerator studies (reports by S. Slavatinsky,
A. Petrukhin, V. Khrenov and others).

The results of the conference show that the situation in
neutrino physics is developing rapidly. The organizers and
participants of the conference regard this meeting as very
actual and well-timed.

V. Bednyakov, V. Brudanin, A. Smolnikov
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B. M. NoHTekopBo (22.08.1913-24.09.1993)

22 aerycta 2003 r. ncnonHm-
noce 90 neT co AHs poXaeHus
BpyHo [NoHTekopBOo — Bbigato-
werocst du3nka COBPEMEHHO-
CTK, aBTOpa OCHOBOMOMararoLLmx
Maen CoBpeMEHHON OU3NKN HEN-
TPUHO.

B 20 net BpyHo lNoHTekopBo
OKOH4YMI PumcKkuMn yHuBepcuTeT
W Hayan Hay4Hytlo AesTenbHOCTb
B 3HameHuTOM rpynne 3. Pepmu.
EmMy nocyactnuBunock MpuHSATH
yyacTve B nereHgapHoOM OTKpbI-
TUW 3aMeaneHns HEMTPOHOB, KO-
TOpoe CTano OCHOBON SAEepHON
SHEpreTMKM U ee MHOroYMCreH-
HbIX MpUMeHeHun. Tpaguuun
puMcKown LKonbl PepmMu OH npo-
HeC Yepes BCH XU3Hb.

B 1936 r. b. lNoHTekopBO
npuesxaet B Mapwx ans paboTbl
¢ ®. Xonwno-Kiopn B UHCTUTYTE
pagus, a 3ateM B Konnex ge ®paHc. 3gecb OH NpoBen LMK Uc-
crnefoBaHUii No SAEPHON M3oMepun, 3a KOTopble Bbin yaoCToeH
npemun Kiopn—KapHeru.

B 1940 r. b. MNoHTekopBo nepee3xaeT B CLUA, rae pabotaeT
Hap MpaKTU4eCKUMU MPUMEHEHVUSMU HEeWTPOHOB B HedTepas-
Beake. OH n306pen MeToa HEMTPOHHOTO KapoTaa, KOTOPbIW LLK-
POKO UCMOMb3yeTCs B HACTOsILLEe BPEMS.

B 1943-1948 rr. b. lMoHTeKOpBO ObIN HAYy4YHLIM PyKOBOAUTE-
nem U3NYECKMX IKCNEPUMEHTOB Ha SAEPHOM peakTope B
Yok-Pueepe (Kanaga). B aT0T neprof OH BbINONHWI LEenbIn pag
BaXKHEMLLMX JKCNepyMeHTanbHbIX U TeopeTudecknx paboT. Mm
BriepBble (1947) 6bINo caenaHo npegnonoxeHne o6 yHMBep-
canbHOM XxapakTepe cnaboro B3aumMogencTens — Bce npoLec-
Cbl cnaboro B3anMMOAEWCTBMS WMEIOT oduHakoByk cuny. B
1946 r. BpyHo NoHTEKOPBO NPeanoXnn XNop-aproHoBbIN METO
permcTpauuym HemTpuHo. 7o Obina cmenas naes — UCnonb3o-
BaTb PaANOXUMUYECKNIA METOA AN AETEKTUPOBAHNSA HENTPUHO.
Bonnowenne aton naen P. [1aBucom anga pernctpaumm cornHeu-
HbIX HENTPUHO ObINo oueHeHo Hobenesckon npemuein 2002 T.

C 1950 r. b. NoHTekopBo paboTan B lTabopatopuun saepHbIX
npobnem O6beaNHEHHOTO MHCTUTYTA SAEPHBIX UCCeaoBaHUA B
[y6He. Vim Obin BbINOMHEH LIMKIT 3KCMEPUMEHTOB MO UCCnefoBa-
HUIO B3aWMOAEWCTBUIA 71-ME30HOB C HYKIOHamu, MO MOWUCKY
o6pa3oBaHus A-runepoHa HWXe nopora accouMaTtuBHOMO po-
XaeHusi, obHapy>KeH npoLecc 3axsata MOoHa SAPOM C UcrycKa-

HVEM HENTPUHO u + He > vyt 3H,

B 1959 r. B. MNoHTekopBoO Hanucan yHAaMeHTanbHyo pa-
00Ty «ONEKTPOHHbIE N MIOOHHbIE HEWTPUHOY», B KOTOPOW ObIno
BbICKa3aHO NpPeanosioXeHue O CyLIeCcTBOBaHWM ABYyX COPTOB
HEWTPUHO M MNpensyiIoKeHbl 3KCMEPUMEHTbI MO MPOBEPKE 3TOW
naen. B 1962 r. cywectBoBaHne OBYX MOKOMEHWUA HEWTPUHO
ObiNo  aKkcnepuMeHTanbHo  obHapyxeHo J1. JlegepmaHom,
Ix. WrenH6eprepom n M. LLBapuem, KoTopble BMOCNEACTBUM
nony4mnm Hobenesckyto npemMuio.

OpHa n3 Hanbonee kpacuBbix naen b. MoHTekopBo — 00
OCLUMNNAUMAX HEUTPUHO, Oblna BnepBble BbickazaHa UM B 1957 T.

Bruno Pontecorvo (22.08.1913-24.09.1993)

22 August 2003 marked
the 90th anniversary of the
birth of Bruno Pontecorvo,
an outstanding physicist, the
author of basic ideas in the
modern neutrino physics.

Bruno Pontecorvo grad-
uated from the University of
Rome at the age of 20 and
started his scientific life in the
famous group of E. Fermi.
He participated in the leg-
endary discovery of the neu-
tron slowing, which formed
the basis for the modern nu-
clear energy research and its
application. He kept the tra-
dition of the Rome school of
physics all through his life.

In 1936 B. Pontecorvo
came to Paris to work with
F. Joliot-Curie at the Institute
of Radium and then at the College de France. He con-
ducted a series of investigations of the nuclear isomerism
for which he received the Curie—Carnegi Prize.

In 1940 B. Pontecorvo came to the USA and worked
on the practical applications of neutrons for the oil search.
He invented and patented the neutron carotage method
which is widely used now.

In 1943—-1948 B. Pontecorvo worked as a scientific
leader of the physics experiments at the nuclear reactor
at Chalk River (Canada). In this period he performed a
number of important experimental and theoretical
studies. For the first time he made a suggestion about the
universal character of weak interactions (1947) — that all
processes of weak interactions have the same strength.
In 1946 he suggested the chlor-argon method of the neu-
trino registration. It was a daring idea — using the radio-
chemical method for the neutrino detection. This idea
was implemented in practice for the registration of the so-
lar neutrino by R. Davis, honoured by the Nobel Prize in
2002.

From 1950 B. Pontecorvo was working at the Labo-
ratory of Nuclear Problems of the Joint Institute for Nu-
clear Research in Dubna. He performed experiments for
investigation of pion—nucleon interactions, search for
A-hyperon production below the threshold of the associa-
tive production, found the process of muon capture with

the neutrino escape u + 3He » vyt 34,

In 1959 B. Pontecorvo wrote the fundamental paper
«Electron and Muon Neutrino», where the suggestion
about the existence of two sorts of neutrino was made
and experiments for the testing of the idea were pro-
posed. The existence of two generations of neutrino was
experimentally proved in 1962 by L. Lederman, J. Stein-
berger and M. Schwarz, who received the Nobel Prize for
their work.
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OH npennonoxun, 4To B Criydae HapyLUEHWUs! 3aKOHa COXpaHe-
HUS NENTOHHOIO YMcra MOTryT MPOUCXOAUTb OCUMNNAUMM HER-
TPUHO, MO aHanNorMn ¢ OCUMMIALMAMN B CUCTEME HENTparbHbIX
K-me3oHoB. Bnocnegcteum B. MNMoHTEKOPBO npoaHanua3upoBan
pasHble CXeMbl CMELUMBAHUS NENTOHOB, OH Obin MepBbIM, KTO
0OBbACHUI NAapagoKC CONTHEYHbIX HEMTPUHO 3@ CHET OCLMITIIALNIA
HENTPUHO. IKCMEPUMEHTANbHOE OTKPbITUE OCUMNMALMIA HEeRn-
TpuHO 6bIno ygoctoeHo Hobenerckon npemun 2002 T.

B. M. MNMoHTekopBOo ObIN AeNcTBUTENBbHBIM YnieHoM Poccuin-
CKOW akagemun Hayk n Akagemun gev JlnHyen (Utanms), noyet-
HbIM JOKTOpPOM YyHuBepcuTeToB byaanewTta n ®eppapbl, npo-
deccopom MOCKOBCKOro rocyapCTBEHHOIO YHMBEPCUTETA.

M. I. CanoxHukos

One of the most beautiful ideas by B. Pontecorvo is
the neutrino oscillations, for the first time expressed in
1957. He suggested that if the lepton number is not con-
served, the neutrino oscillations might be in full analogy
with the oscillation in the system of neutral kaons. Subse-
quently, he analyzed different lepton mixing schemes, he
was the first to explain the solar neutrino paradox due to
neutrino oscillations. Experimental observation of the
neutrino oscillations was valued by the Nobel Prize of
2002.

B. Pontecorvo was a member of the Russian Acade-
my of Sciences and Academia dei Lincei (ltaly), Doctor
Honoris Causa of Budapest and Ferrara University, Pro-
fessor of Moscow State University.

M. Sapozhnikov

ANNEA

L
H.COQHOMA

Jy6OHa, 23 mas. OtkpeITHe ajuien nMenn akagemuka H. Comnoma
Ha Tepputopun JlabopaTopun HeHTPOHHOH PU3MKH
nMm. 1. M. ®panka

___________________________________JE{

Dubna, 23 May. A ceremony to open an alley
named after Academician N. Sodnom on the site
of the Frank Laboratory of Neutron Physics
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J1. O. ConoBbeB
L. D. Soloviev
14.01.1934 - 06.07.2003

Oupekunsa OUAN n gmpekums JlaGopatopum TeopeTude-
ckon pmanku um. H. H. Boronto6oBa ¢ rmy6okum npuckopbrem
coobwwatoT 0 KoHumHe 6 nonsa 2003 r. Ha 70-M roay XX13HW Bblaa-
IOLLLErOCS POCCUICKOTO (Pn3MKa-TeopeTMKa U opraHu3aTopa Hay-
KW, rmaBHOro HayyHoro cotpyaHuka MPB3 npodeccopa JlbBa
OmutpureBnya ConoBbeBa 1 BblpaxatoT riybokme cobonesHoa-
HWS POOHBIM 1 BAN3KMM NMOKOWHOTO.

HayyHas peatenbHocTb JlbBa [IMUTpUeBmM4a MHorme rogel
Obina ceazaHa ¢ OUAN. Mo npurnaweHnto CBOEro yyutens
H. H. Boronto6oBa ¢ 1960 r. oH paboTaet B JIT®. B Hauane 60-x
rogoB MM Oblny BbIMOMHEHbI MWOHEPCKWE WCCReAoBaHUst Mo
KBaHTOBOW TEOPWU MONSsi, TeOpUN POTOPOXKAEHUS, CBEPXCXOAs-
LwmMcs npaeunam cymm. MNepenas B 1964 r. Ha paboty B UOBD3,
Jles ImnTpresmy HuKorga He npepbiBan ceasu ¢ JIT. 3HameHu-
Tble NpaBuna CyMM Mpu KOHEYHbIX 3HEeprusix, npMeedLume Bno-
CMNeacTBUM K AyarnbHbIM MOAEMSAM U TEOPUM CTPYH, Bbinn nosny-
YeHbl UM B 1967 1. (coBmecTHO c A. A. JloryHoBbIM 1 A. H. TaBxe-
nVA3e) 1 NPOBEPSANUCH NOA ero pykoBoacTsoMm B JTT®.

C 1974 no 1993 r. J1. A. ConoebeB Bo3rnaensan NPB3 u
O4YeHb MHOTO cAenan Ansi pasBuTUs COTPYAHMYECTBA MeXay Ha-
LMY UHCTUTYTamK. B 3Tn rogbl Ha yckoputene NOB3 Gbina oT-
KpbiTa MacwTabHas WMHBApUMAHTHOCTb AaOPOHHBLIX B3aMMOAEN-
CTBUIA, 0BHapyXeH ahpeKT pocTa NOMHbIX CEHYEHNI («CEepryxoB-
ckuii acpcbekT»). Becom Obin Bknag B 3T1 paboTbl U COTPYAHMKOB
ounAn.

JleB OmunTtpreBny YacTto npuedxan B [lyGHy Ha 3acefaHus
YyeHoro coseta OUNAN, Ha koHdepeHuun n cemuHapbl JITO.
3aeck oH foknaabiBan n obcyxaan ceom nocnegHne paboTsbl no
KBapKOBbIM WM CTPYHHbIM MOAENsM aJpoHOB. Y Bcex Kommer u
YYEHMKOB, 3HaBLLMX J1bBa MuTpreBnya no paboTe u B pa3nuy-
HbIX )KM3HEHHbIX 0OCTOATENBLCTBAX, rMyboyaiLLee yBaXXeHNe Bbl-
3blBanu ero yenoseyeckas LenbHOCTb, HEMOBTOpMMasi AoOpo-
enaTtenbHOCTb U rMyboKo MHTENNUreHTHas MaHepa OOLLeHUs
npu YeTKon OOPMYNMPOBKE U OTCTAMBaHUW MPUHLIMNMANbHbIX
No3nLni.

Tskenasi 6onesHb obopBana 13Hb TanaHTMBOIO YYEHOTO.
CseTnbifi 06pa3 aToro 3amevartenbHOro, NpPegaHHoro Hayke ye-
noBeka HaBcerga CoXpaHuUTCs B NamATy APY3eW U KOmmer.

Hupekuyus OUNSAN
Hupekuyus JIT®

It is with deep sorrow that the JINR Directorate and
the Directorate of the Bogoliubov Laboratory of Theoreti-
cal Physics inform of the death on the 6th of July of Pro-
fessor Lev Dmitrievich Soloviev, an eminent Russian the-
oretical physicist and organizational leader of science,
principal researcher of IHEP, and express their sincere
condolences to his relatives and friends.

The scientific activity of L. D. Soloviev was linked
with JINR for many years. At the invitation of his teacher
N. N. Bogoliubov L. D. Soloviev started to work at the
Laboratory of Theoretical Physics in 1960. At the begin-
ning of the sixties he carried out pioneer studies on quan-
tum field theory, photoproduction theory, and supercon-
verging sum rules. Even when in 1964 Lev Dmitrievich
moved to work at IHEP he never lost contacts with LTP.
Famous finite energy sum rules that led to dual models
and the string theory were obtained by him in 1967 (to-
gether with A. A. Logunov and A. N. Tavkhelidze) and
were checked under his leadership at LTP.

From 1974 to 1993 L. D. Soloviev headed IHEP and
contributed a lot to the promotion of collaboration be-
tween our Institutes. During these years the scale invari-
ance of hadron interactions was discovered, and the ef-
fect of increasing total cross sections («Serpukhov ef-
fect») was observed. These investigations were greatly
contributed by JINR researchers.

LeV Dmitrievich often came to Dubna to take part in
sessions of the JINR Scientific Council, conferences and
seminars held at LTP. Here he reported on his latest
works on quark and string hadron models. All colleagues
and disciples, all those who knew Lev Dmitrievich at work
and under different circumstances admired his individual-
ity, exceptional friendliness, and consideration for people
combined with clear statement and persistence in his ac-
tive stand of life.

Serious illness took the talented scientist’s life. His
friends and colleagues will remember Lev Dmitrievich, a
remarkable man and a devoted scientist.

JINR Directorate,
BLTP Directorate
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NEW PUBLICATIONS

O MesxayHapoaHast aCCOMUAITHS aKaeMuii Hayk: Marepu-
anel 3acemanns CoBera MeXIyHapOIHOH acCOIMAINN
akajeMuii Hayk, Aiymra, 27-30 mast 2002 1. / MexnyHa-
poxHas acconmarus akagemuit Hayk; Cocrt.: I1. H. Boro-
mo60B u np. — Jybna: OUAN, 2003. — 68 c.: mr. —
(OUSIM; 2003-50).

International Association of Academies of Sciences:
Proc. of the Meeting of the IAAS Council, Alushta,
27-30 May 2002 / International Association of Acad-
emies of Sciences; Comp. by P. N. Bogolyubov et al. —
Dubna: JINR, 2003 — 68 p: ill. — (JINR; 2003-50).

O CrarucTuyecKuii HOAXO0M K aHAIIN3Y SACPHBIX PEAKIIUi C
nmomorrsio mporpamMmmsel GROGIF: Yueb.-metoa. moco-
6me / H. B. Anronenko, C. [1. Banosa, A. C. 3y60B u
0. B. ®orura. — Hybna: OMAN, 2002. — 20 c. —

(Yueb.-metoz. mocobus YueOHO-HAyqHOTO IIEHTpa mpu
OUsIN. YHII; 2002-17) — bubauorp.: c. 20.

Statistical Approach to the Analysis of Nuclear Reac-
tions with the GROGIF Programme: Manual / N. V. An-
tonenko, S. P. Ivanova, A. S. Zubov and O. V. Fotina. —
Dubna: JINR, 2002. — 20 p. — (Manuals of the JINR
UC; 2002-17). Bibliogr.: P. 20.

3 Neutron Spectroscopy, Nuclear Structure, Related Top-

ics: XI Intern. Seminar on Interaction of Neutrons with
Nuclei (ISINN-11), Dubna, May 28-31, 2003: Ab-
stracts. — Dubna: JINR, 2003. — 86 p. — (JINR;
E3-2003-58).

3 Very High Multiplicity Physics: Proc. of the Third Inter-

national Workshop, Dubna, June 35, 2002. — Dubna:

OUAS

PARTICLES AND NUCLEI

Brimug B cBet O4YCPCIHBIC BBIITYCKH XYypHaJla «®Du3nka
OJICMCHTAPHBIX YaCTUIl U aTOMHOTO SJApa».

O Beimyck 2 (2003. T. 34) BK/IIOYAET CIIEYIOIINE CTATHH:

Ubpaesa E. T. Paccesnne = - u K T -Me30HO0B Ha nier-
KHX KJIaCTEPH30BaHHBIX S/IPAX.

Unozemyes B. . Interpupyembie nenouku [ erizenoep-
ra—BaH Dneka ¢ HeOKAIbHBIM OOMEHHBIM B3aUMOJICH-
CTBHEM.

bepesosoii B. I1., bonomun FO. JI., I'onuap B. IO., [ pa-
noeckuti M. A. KBajpynonbHble KoieOaHust Kak mpumep
Xa0THYECKOTO JIBHIKEHHS B sIIpax.

Ilonos IO. [1. HeliTpoHHAs1 CIEKTPOCKOIUS Ha pyOexe
BEKOB.

Xonmypooos X. T, Anmaiickuii M. B., Ilyzvinun U. B.,
Japoen T., Qunamog @. I1. MeToapl MONEKYISIPHON JTU-
HaMUKH JUISI MOACINPOBaHUS pU3NYECKUX U Onosoruye-
CKHX IIPOLIECCOB.

3 Bsimyck 3 (2003. T. 34) BKIFOYACT CIACAYFOIINAE CTATHH:

I'anonoe FO.B. Wropes BacumseBuu Kypuatos
(1903-1960). JKuznennsiit nyts (K cromeruto co mHs
POXIICHHS).

Kysneyoe B. U., Cucaxan A. H. bonbias >xu3Hb U 00J1b-
1IMe Jiefia akajieMuKa AJIeKCaHIpoBa.

Taoviw-/{3s30yc E. SIBnsitoTCS 1 COOBITUS THMA KEH-
TaBp OSK30THYCCKUMH CHTHAJIaMH CYIIECTBOBAHUS
KBapK-TJIFOOHHOM TUIa3MBbI?.

Iepsywun B. H. JIlupakoBcKue MEPEMEHHBIC B KATHOPO-
BOYHBIX TCOPHSX.

Tlonybapunos M. B. YpaBHEHUS] KBAHTOBOH 3JIEKTPOIHU-
HAMHKH.

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

3 Issue 2 (2003. V. 34) includes:

Ibraeva E. T. The Scattering of 7 *- and K T-Mesons
from Light Clusterisation Nuclei.

Inozemtsev V.1 Integrable Heisenberg—van Vleck
Chains with Variable Range Exchanged.

Berezovoj V. P, Bolotin Yu. L., Gonchar V. Yu., Gra-
novsky M. Ya. Quadrupole Oscillations as Paradigm
of the Chaotic Motion in Nuclei.

Popov Yu. P Neutron Spectroscopy on the Border
of the Centuries.

Kholmurodov K. T, Altaisky M. V., Puzynin I. V., Dard-
en T, Filatov F. P Molecular Dynamics Methods
for Simulation of Physical and Biological Processes.

3 Issue 3 (2003. V. 34) includes:

Gaponov Yu. V. Igor Vasil’evich Kurchatov (1903—
1960). The Life Way (To the Centenary of Kurchatov’s
Birthday).

Kuznetsov V. I., Sissakian A. N. Grand Life and Grand
Deeds of Academician Aleksandrov.

Gladysz-Dziadus E. Are Centauros Exotic Signals of the
Quark-Gluon Plasma?

Pervushin V. N. Dirac Variables in Gauge Theories.

Polubarinov I. V. Equations of Quantum Electrody-
namics.
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NEW PUBLICATIONS

JINR, 2003. — 243 p.: ill. — (JINR; E1,2-2003-29). —
Bibliogr.: ends of papers.

O Cosaanre MEKIUCIUIUIMHAPHOTO HAyYHO-HCCIIENOBa-

tenbekoro komriuiekca B EHY um. JI. H. I'ymunera —
mar K COBPCMCHHBIM HAYKOCMKUM TCEXHOJIOTUAM /
B. C. Ulxonbauk, M. XK. Xongacoexos, K. K. Kanpip-
skanoB, M. I. Utkuc u C. H. JImurpueB. — Anma-Ara:
Usid HALL PK, 2003. — 125 c.: wi. — bubnuorp.:
c. 102-106.

Establishment of an Interdisciplinary Scientific Research
Centre at L. Gumilev University — a Breakthrough
to Science-Intensive Technology / V.S. Shkolnik,
M. Zh. Zholdasbekov, K. K. Kadyrzhanov, M. G. Itkis
and S. N. Dmitriev. — Almaty: INP NNC RK, 2003. —
125 p.: ill. — Bibliogr.: P.102—106.

O WUs6paHHbBIe BOIPOCH TEOPETUUSCKON (PU3UKH U acTpo-

¢usuku: CO. Hayd. Tp., NOCBSIIEHHBIH 70-1eTHIO
B. b. bensiea  /  Pen.-coct.: A.K. MoroBuioB u
®. M. IlenbkoB. — Jlyona: OUSU, 2003. — 167 c.:
wi. — (OUSU; 14-2003-89) . — bubnuorp.: B KOHIIE
pabor.

Selected Topics in Theoretical Physics and Astrophysics:
Collected Papers Devoted to the 70th Birthday of
V. B. Belyaev / Ed. and comp. by A. K. Motovilov and

F. M. Penkov. — Dubna: JINR, 2003. —167 p.: ill. —
(JINR; D4-2003-89). — Bibliogr.: ends of papers.

O3 International Conference on Selected Problems of Mod-
ern Physics (12; 2003; Dubna): Programme and Ab-
stracts of the XII Intern. Conf. on ..., Dedicated to the
95th Anniversary of the Birth of D. 1. Blokhintsev
(1908-1979), Dubna, Russia, 8—11 June 2003. Section 2:
Physical Investigations at Pulsed Reactors. — Dubna:
JINR, 2003. — 245 p. — (JINR; E14-2003-68) . — Bib-
liogr.: ends of papers.

3 Stratan G. Selected Issues in the History of Physics: Lec-
tures. — Dubna: JINR (Manuals of the JINR UC;
2003-18). Part 1. 2003. — 60 p. — Bibliogr.: P. 60.

O Cooperation Between JINR and Romanian Scientific
Centres and Universities: Proc. of the Round-Table
Meeting «Romania at JINR» Held in the Framework of
the 94th Session of the JINR Scientific Council on 6 June
2003 / Ed.: V. Kadyshevsky et al. — Dubna: JINR,
2003. — 80 p.: ill. — (JINR; 2003-120).

O ITucema B DUAS. 2003. Ne 1.
Particles and Nuclei, Letters. 2003. No. 1.
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