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OtkpbiTHe 115-ro n 113-ro sanemeHToB B AyOHe

15 centsiops 2003 r. B OObEAMHEHHOM MHCTUTYTe siAepHbIX nccaeaoBanuin (OUSAN) ony-
OAMKOBaH MPeNnpUHT Hay4yHOW CTaTbM, HanpaBAeHHOW B >kypHaAa «Physical Review», o cuHTe3se
115-ro n 113-ro 3nemeHTOB TabAuuUblI A. U. MeHaereeBa. OO 3TOM OTKPbITUM ObIAO OOBLSBACHO
23 ceHTA0pA Ha MeHAeAeeBCKOM Cbe3ae B Kasawwm.

Otkpbite B 1940-471rosax nepsbIX MCKYCCTBEH-
HbIX SAEMEHTOB — HENTYHUS W MAYTOHUS — SBMAOCH
HaYaAOM HOBOIO HarnpaBAEHUS SAEPHON (DUMKKU K
XUMUM 1O MCCACAOBAHUIO CBOWCTB TPaHCYPaHOBbIX
SAEMEHTOB M UX MPUMEHEHUIO BO MHOIMX ODAACTHAX
Haykn n TexHukn. C Tex nop BOMPOC O CywecTBOBa-
HAM  BEPXHER  rpaHuubl  TabAMUbI  SAEMEHTOB
A. M. MeHaeaeeBa MpeACcTaBAseT OOAbLWIOW MHTepec
AN PYHAAMEHTAABHOM HAyKM O CTPOEHUM MaTepumn u
ee npespatieHnsx. [oaobHbIe MccaeroBaHMS NPOBO-
ASTCH BO MHOTMX KPYMHbIX Hay4HbIX ueHTpax [epma-
Hum, CWA, Anonnn, ®panumn n B ObObeAnHeHHOM
MHCTUTYTE SAEPHBIX MCCAEAOBAHMI B AyOHe.

B pesyAbTaTe MHOrOAETHEN WM MHTEHCUBHOW pa-
00Tbl  (PU3MKAMU-AAEPLUMKAMM ObIAM  CUHTE3MPOBaHbI

20 HOBbIX 3AEMEHTOB BMAOTb AO 112-ro. bbirno 0bHa-
PYXEHO, YTO C yBeAMYEHMEM aTOMHOro HoMepa 3Ae-
MEHTa ero Bpemsl >XM3HM pe3Ko nasaeT. Tak, ecAu
YpaH, UMEIoWNA aTOMHbIA HOMep 92, XMBET OKOAO
1 Muaamapaa Aet, 1o 112-i1 23A@MEHT — TOABKO
0,00002 ceKkyHAbI.

OaHako B cepeanre 1960-x roaoB TeopeTMkamm
OblAa BbIABMHYTA IMMoTe3a O BO3MOXHOM CyLIeCTBO-
BAHMM OYEHb THXKEAbIX AOATOXKMBYLLMX aTOMHbIX SiAep,
MPUMHAAAEXALMX K TaK Ha3blBaeMbiM «OCTpPOBaMm CTa-
OUABHOCTU» paHee HEU3BECTHBIX CBEPXTSKEAbIX IAe-
MEHTOB.

JTa runote3a BrepBble MOAYYMAA ISKCMEPUMEH-
TaAbHOE MOATBepXAeHMe B AyOHe B MCCACAOBAHMAX,
npoBoAnMbIX rpynnoin akaa. tO. Ll. OranecsHa B Aa-

Discovery of Elements 115 and 113 in Dubna

A preprint with a scientific article on the synthesis of elements 115 and 113 of the
Mendeleev periodic table was issued at the Joint Institute for Nuclear Research (JINR) on
15 September 2003 and forwarded to the journal «Physical Review». On 23 September the
discovery was announced at the Mendeleev Congress in Kazan.

The discovery of the first artificial elements in
1940-41 — neptunium and plutonium — opened a
new trend in nuclear physics and chemistry in the re-
search of the properties of transuranium elements and
their application in various fields of science and
technology. Since then, the question about the exis-
tence of the upper border in the Mendeleev table has
been of great interest to fundamental science in mat-
ter structure and its transformations issues. Similar re-
search is conducted in many large scientific centres
in Germany, the USA, Japan, France and at the Joint
Institute for Nuclear Research in Dubna.

As a result of many years of intensive research,
nuclear physicists have synthesized 20 new elements

up to element 112. It was discovered that with the
increase of the atomic number the lifetime of an ele-
ment dramatically decreases. Thus, if uranium with
atomic number 92 lives about 1 billion years, ele-
ment 112 only 0.00002 of a second.

However, in the mid-1960s theoreticians suggest-
ed a hypothesis about a possible existence of very
heavy atomic nuclei with long lifetime, which be-
longed to the so-called «stability islands» of super-
heavy elements not known before.

This hypothesis was first confirmed experimental-
ly in Dubna, in the research conducted by the group
of Academician Yu. Oganessian at the Flerov Labora-
tory of Nuclear Reactions together with a group of
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bopaTopun saepHbIX peakumit um. . H. Oaeposa co-
BMECTHO C rpynnon u3 AMBEPMOPCKON HaUMOHAAb-
Hon Aabopatopun (CLIA). BblAM  CMHTE3MpPOBaHbI
114- 1 116-i 3A€MeHTbl M NOKA3AHO, YTO OHU XMUBYT
B ACCATKM M COTHM ThICAY Pa3 AOAbLUE, Yem nx Boaee
AETKME MNPeALIeCTBeHHUKM.

Hanbonee nHTpurylowme pesyAbTaTbl 0XWMAAAMCh
MPU CUHTE3€ SAEMEHTOB C HEYETHLIMW ATOMHbIMU HO-
Mepamu, B HaCTHOCTM MPU U3Y4EHUU CBONCTB PAAMO-
akTBHOro pacnaaa 115-ro n 113-ro saemenTos. 1o
TEOPETUHECKMM NPeACKa3aHnam, 115-i 3AeMeHT AOA-
XeH ObIA MCMbITbIBATL aAbha-pacnaa (McryckaTb s1Apo
reaus) u TpaHcdopmupoBatbcs B 113-i 3AeMEHT.
ToT, B CBOIO O4epeab, B pe3yAbTaTe aHAAOTMYHOIO
npouecca AOAXKEH MepPexoAnTb B dAeMeHT 111-i. 3a-
TEM MOXHO ObIAO 0XMAATb MOSABAEHUS SAEMEHTOB C
Homepamn 109, 107 n T. A. Takum obpasom, Kcne-
PUMEHT MO3BOASA HaDAIOAATb BCE MpeBpalleHns pac-
CMaTPMBAEMOrO PAAMOAKTMBHOIO cemeicTtsa. [lpu
3TOM MPEACKa3blBAAMCb CBOWCTBA KaXKAOrO BHOBb
0bOpasylowerocs 3nemeHTa.

AAst cuHTe3a 115-ro aaeMeHTa MMLIEeHb, M3roTo-
BA€HHast n3 95-ro snemMeHTa — amepuuns, 6ombap-
AMPOBaAAACb MOHAMM peAkoro nsortona 20-ro snemeH-

Ta — KaAbuus-48, yckopeHHoro ao 1/10 ckopoctu
cBeta. [Mocae otaeaeHms atomos 115-ro snemenTa ot
FPOMAAHOIO KOAMYECTBA MOOOYHbIX MPOAYKTOB peak-
LMK OCYLIECTBASIAOCh MX A€TEeKTMpOBaHMWe. Tpu pasa
ACTEKTOP PErncTpuMpoBaA OAMHAKOBYIO KapTMHY pac-
nasa 115-ro snemMeHTa: NaTb NMOCACAOBATEAbHbIX AAb-
(hpa-pacnaroB MPOAOAXKMTEABHOCTbIO OKOAO 20 CeKyHA
(orpoMHOe Bpemst Mo siAepHbIM MacluTabam), KOTopble
npuBoOAMAM K m3oTony 105-ro snemeHTa — AyOHMS.
ITOT M30TON «NPOXMA» Boaee 20 4yacos, npexae
YeM pa3sAeAMACS Ha ABe HacTu!

CTOAb MPOAOAXKMTEAbHASt MO BPEMEHM Lenovka
pacnasa 115-ro sAeMeHTa 9BASETCS MNPAMbIM  CAEA-
CTBMEM CYLLEeCTBOBAHUS «OCTPOBOB CTaOWMABHOCTM»
CBEPXTSXKEAbIX IAEMEHTOB.

C Apyron CTOpPOHbI, OTKPbITME AOAFOXMBYLUMX
M30TOMOB AYOHMS OTKPbIBAET LUMPOKME BO3MOXHOCTU
ANl MCCAEAOBAHMSI €r0 XMMMYeCKMX CBOWCTB. B Ha-
cTosillee Bpemsi MAET MOArOTOBKa COOTBETCTBYIOLUMX
OMbITOB.

Pabota nposBoanaacb B AybHe Ha yckopuTeae T-
xeablx moHos OMAM ¢ 14 uioaa no 10 aBrycra
2003 r.

scientists from the Livermore National Laboratory
(USA). Elements 114 and 116 were synthesized, and
it was shown that they lived dozens and hundreds of
times longer than their lighter predecessors.

Most intriguing results were expected in the syn-
thesis of elements with odd number, in particular in
the studies of the properties of the radioactive decay
of elements 115 and 113. Theoretical predictions
promised that element 115 was to have an alpha de-
cay (emitting the helium nucleus) and transform into
element 113. The latter in its turn was to transform
into element 111 as a result of the same process.
Then, elements 109, 107, etc. could be expected.
Thus, the experiment allowed an observation of all
transformations of the studied radioactive family. In
addition, properties of each new element were pre-
dicted.

To synthesize element 115, a target was made of
americium — element 95, and it was bombarded by
ions of the rare isotope of element 20 — calcium-48,
accelerated to one-tenth the velocity of light. After
the separation of element 115 atoms from a huge
number of side products of the reaction they were

detected. Thrice the detector registered the same pic-
ture of the element 115 decay: five sequential alpha
decays about 20 seconds long (it is tremendously
long in the nuclear scale) brought about an isotope
of element 105 — dubnium. This isotope «lived»
more than 20 hours before it divided into two parts!

Such a long chain of the element 115 decay is a
direct consequence of the existence of the «stability
island» of superheavy elements.

On the other hand, the discovery of the long-liv-
ing isotopes of dubnium opens up wide opportunities
to study its chemical properties. The respective stud-
ies are being prepared now.

The research was conducted at the JINR acceler-
ator of heavy ions in Dubna from 14 July to 10 Au-
gust 2003.
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JNa6opaTtopus TeopeTuyeckomn pusnkm
um. H. H. Boronio6osa

OOcyxnaercst 3afaya O BOCCTaHOBJICHUH (DYHKIMH
I'enn-Manna—JIoy B KBaHTOBOI TE€OpUU IIOJIS 110 €€ aCUM-
NTOTUYCCKOMY pPAAY, IIEPBLIC YJICHBI KOTOPOI'O BHIYUCIICHBI
o Teopuu Bozmyuenuit (TB). 1 xoTst MaTemMaTnuecku of-
HO3HAYHO 3TO HEOCYIIECTBUMO, IPU Pa3yMHBIX MPEIONIO0-
JKEHUSIX 00 MCKOMOW (DYHKIIMM OKa3bIBAETCSI BO3MOXKHBIM
BOCCTaHOBHTH €€ B HEKOTOPOM KOHEYHOM MHTepBaJie 3Haue-
HUH KOHCTaHTBI CBS3H g, OJJHAKO TIOTBITKH ONPEISIUTh TI0-
BesleHne (YHKIMHU TIPH g —> o0 SABISIOTCS, HA HAII B3IV,
HE000CHOBaHHBIMH. [0y eHBI yCIIOBHS, IPH BBITTOTHEHUH
KOTOPBIX CyMMa pacxofsmerocs psga TB moxer ObicTpo
yOBbIBaTh Ha OECKOHEYHOCTH.

Kasaxos /]. U., [lonos B. C. // Tlucema B XKOT®. 2003. T. 77.
C. 453.

PaccMoTpeHo ynpyroe n HEyIpyroe paccesiHue 3JIeK-
TPOHOB Ha HYKJIOHAaX MPH O4Y€Hb BHICOKUX SHEPIHAX C 00pa-
30BaHUEM AJPOHHOTO COCTOSHUS X, IBHXKYIIETOCs OIU3KO
K HalpaBJICHUIO HAYaJIbHOTO HyKJIOHA. C HCIIOIb30BaHUEM
AQHAJIMTUYECKUX CBOMCTB KOMIITOHOBCKUX aMILTUTYJL pacce-
SIHUSI BIIEPE]] Ha MPOTOHAX W HEMTPOHAX JUIS MaJbIX Iepe-

JAaHHBIX UMITYJIBCOB ITIOJTYYC€HO MMPABUJIO CYMM, CBA3bIBAIO-
ee AMPAKOBCKHUE pagnyChl U aHOMAJIbHBIC MAIrHUTHBIC MO-
MCHTBI IPpOTOHA U HeﬁTpOHa C MHTErpajioMm OT pPa3HOCTH
IIOJIHBIX CEUCHUM (IJOTOpO)KZ[eHI/ISI IpoTOHA U HeﬁTpOHa.

bapmow 2., Kypaes D. A., /lyornuuxa C. hep-ph/0303194.

HccnenoBanue 3BONIIOLIMHY MAaCCUBHOM SIIEPHOM cUCTe-
MBI, XapaKTepU3yeMON OTPOMHBIM UYUCIIOM CTEIIEHEH CBO-
007161, TpeOyeT BBIACICHUS HAN0O0JIEe BaXKHBIX KOJUICKTHB-
HBIX TUHAMHUYECKHUX TEepeMEeHHBIX. B Takom moaxozxe koi-
JICKTUBHAsl IOTCHLMAJIbHAS DHEPrUs U TEH30pP HHEPLUU
SBIISIIOTCSL S((PEKTUBHBIMU XapaKTEPUCTUKAMU CHCTEMBI,
OTPaKAIOIIMMHU CJIOXKHBIE M3MEHEHUS B HEW, MPOUCXOAS-
IYe TIPH JBWKCHUH U3 OAHOW TOUKH KOH(UTYPAIMOHHOTO
MIPOCTPAHCTBA B APYIYIO.

B paGote pa3But MeToz pacuera OTEHINAIBHOI SHep-
THH IBOMHOM siIepHOMN CUCTEMBbI KaK (DYHKIIMN KOOPIUHATHI
3apsimoBoit (MaccoBoi) acummerpun. [lokazano, 9To popma
MmoTeHImana (MOJIOKEHHsI MUHUMYMOB, 0aphepoB U T. 11.)
OTIPEACISICTCS] B 3HAUYUTEIBHONW CTENEHH 3aBHCHMOCTBHIO
OHEPIUU OTACICHUA HYKJIIOHOB OT MAaCCOBBIX U 3apsA10BBIX
qrce siaep, GOPMHUPYIONINX ABOHHYO SACPHYIO CUCTEMY, U
BEJIMYMHOM KYJIOHOBCKOI'O B3aUMOJIECHCTBUS ITUX SAEP.

Hoconoc P. B. // Slnepuas ¢usuka. 2003. T. 66. C. 1897.

Bogoliubov Laboratory of Theoretical Physics

The reconstruction of the Gell-Mann—Low function in
quantum field theory from its asymptotic series, whose first
terms are calculated using perturbation theory, is discussed.
This mathematical problem cannot be solved uniquely.
Nevertheless, the desired function can be reconstructed in a
certain finite range of coupling constant g under reasonable
assumptions about this function. However, attempts to de-
termine the behaviour of the function for g = o are, in our
opinion, groundless. Conditions under which the sum of the
divergent perturbation series can rapidly decrease at infinity
are determined.

Kazakov D. 1., Popov V.S. // JETP Letters. 2003. V. 77.
P. 453.

Starting from the very high energy elastic and inelastic
electron-nucleon scattering with a production of a hadronic
state X moving closely to the direction of the initial nucleon,
then utilizing analytic properties of the forward Compton
scattering amplitudes on the protons and the neutrons, for
the case of the small transferred momenta, one can finally
derive a sum rule, relating Dirac radii and anomalous mag-

netic moments of the proton and the neutron to the integral
over a difference of the total proton and neutron photopro-
duction cross-sections.

Bartos E., Kuraev E. A., Dubnicka S. hep-ph/0303194.

Investigation of an evolution of the massive nuclear
system, which is characterized by a huge number of the de-
grees of freedom, requires separation of the most important
collective degrees of freedom. In such an approach collec-
tive potential energy and inertia tensor are effective charac-
teristics of the system, reflecting the complicated changes in
the system when it evolves from one point in the configura-
tion space to the other.

A method for calculating the potential energy of a dinu-
clear system evolving along the charge asymmetry coordi-
nate is analyzed. It is shown that the shape of the potential is
determined primarily by the dependence of the proton sepa-
ration energy on the mass and the charge number of nuclei
that form the dinuclear system, and by the concerted effect
of the Coulomb fields of these nuclei on the single-particle
motion of constituent nucleons.

Jolos R. V. // Yad. Fiz. 2003. V. 66. P. 1897.
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Na6opatopus ¢pusmkm yactuy

Crenuamuctel JIOY y4acTBYIOT B CO3MaHUM HU3KO-
(onosoro HerrpuHHOTO NeTekTopa BOREXINO, pactmono-
JKEHHOTOo B moa3emHoil jaboparopun ['pan-Cacco (Mra-
mmst). CMOHTHpOBaHA BTOPasi BEPCHS ITPOTOTHIIA IETEKTOPA
BOREXINO — CTF-II (Counting Test Facility), Ha xoto-
poii BeyTcsa METOIUYECKHE UCCIIEIOBAHUSI.

Bo Bpems tectupoBanust 2200 @Y aiis sKCIepuMeH-
ta BOREXINO 65112 HakomieHa HH()OpPMAIIKs, T03BOJISIO-
masi OXapaKkTepHu30BaTh BPEMEHHbIE XapaKTepUCTHKH POV
JIAaHHOW MOJIEJIM C BHICOKOM TOYHOCTBIO. YHUKAJIbHbIE Bpe-
MEHHBIE XapaKTEPUCTHKH UCTIOIF30BAHNS YCTAHOBKH U BBI-
COKas CTaTHCTHKA JaHHBIX TIO3BOJIMIIN UCCIIEAOBATh ACTATN
BpeMeHHoro criektpa DY, B padore [ 1] mpeanoxkeH MeTox
OLIeHKH (DYHKIMU IUIOTHOCTH BEPOSTHOCTH BPEMEHH IPH-
X0/a TMepBoro curHaiga Ha @DV Mo 3KCIepuMeHTaTbHBIM
JTAaHHBIM, C HCIOJB30BAaHHEM KOTOPOTO MOIYyYEHBI yCpen-
HEHHBbIE BpeMeHHble XapakTepuctuku DOY. Bmepsrie
MIPEVIOKEHA AHATUTHYECKAsI MOJICTTh BPEMEHHOTO CIIEKTpPa
DDV, onuckiBaromas Bce ero 0co0eHHoCTH. OObICHEHO
MIPOUCXOXKICHNE CUTHAIOB MAJIBIX aMIUTHTYI, a TAaKXKe Gop-
Ma BPEeMEHHOTO criekTpa IV,

Wzmepennst ¢pona na npororurne CTF-II nmoszBomunu
TMOJIYYHUTDb NPEACJIBI HA CTa6I/IJ'II)HOCTB CBA3aHHBIX HYKJIOHOB
B AApaxX OTHOCHUTCIIBHO pacnaaoB B HCBUJAMMBIC KaHAJIbI:
HCUE3HOBEHHE, paclaj ¢ MCITyCKaHHEM HEHTPHHO W T. II.
[2]. Mcnonp30BaH MOAXOM, 3aKJIIOYAIOIIHICSA B TIOMCKE He-
CTaOMIIBHBIX S7IED, MOSIBIISIONINXCS B pe3yabTaTe paciaioB
HYKJIOHOB N U JUHYKIOHOB NN B pOOUTENIBCKHUX SApPax
12C, Bcu 16O, COJIEPIKAIINXCS B CIIMHTUILIATOPE U BOTHOM
3aIIuTe JeTeKTopa. PekopaHo HU3KUH ypoBeHb (OHA B Jie-
tektope CTF u ero Gombinast macca (4,2 T) MO3BOJIMIH
YCTAaHOBUTHb HOBBIC JOKCHCPHUMCHTAJILHBIC OI'PaHUYCHUA
7(n —inv) > 1,8 10% et

Ha pacmaj —HyKJIOHOB:

7(p = inv) >11-10%° ner, 7(nn —inv)>4,9-10% ner u
7(pp = inv) >5,0-10 2 jer (90 %-i1 ypoBeHBb TOCTOBEPHO-
CTH).

Ecunu Tsxernble HEUTPUHO € Maccon my, = 2m,, ucmyc-

KalOTCs B pacmaje sijuep B Ha CodmHlie, TO A0KHBI HAOIIO-
JaTbCs Pactaibl vy —> vy +et e, Pesynbrarsl uzmepe-

uuil pona Ha CTF-II mo3BOMMIN TakXKe TOITYYUTH MPEIelT
Ha YMCIIO TakuxX pacnanos [3]. B pesymsrate ycTaHOBICHBI
HOBBIE OTPAaHMYCHHUS Ha Mapamerp cMmemmBaHus |U eH\Z

JUIS. MACCUBHBIX HEUTpHHO B obmactu ot 1,1 g0 12 MaB

Laboratory of Particle Physics

The LPP specialists participate in the construction of
the low-noise neutrino detector BOREXINO located at the
underground laboratory in Gran Sasso (Italy). The second
version of the prototype of the BOREXINO detector,
Counting Test Facility (CTF-II), has been installed.

During the test measurements of the PMTs to be used in
the future BOREXINO experiment, data from 2200 PMTs
were accumulated. The unique timing characteristics of the
apparatus used and the large statistics acquired allow us to
resolve a fine structure of the ETL9351 PMT time response.
A method to obtain the probability density function of the
single photoelectron counting from the experimental data is
proposed in [1] and applied to derive the PMT average char-
acteristics. For the first time, an analytical model of the
single photoelectron PMT time response is proposed, de-
scribing all the features of the single photoelectron time ar-
rival. The origin of the small amplitude pulses as well as a
non-Gaussian tail in the amplitude response of PMT is ex-
plained.

The results of background measurements with the pro-
totype CTF-II were used to obtain limits on the instability of
nucleons, bound in nuclei, for decays into invisible channels
(inv): disappearance, decays to neutrinos, etc. [2]. The ap-
proach involved a search for decays of unstable nuclides re-
sulting from N and NN decays in parent 12¢, 13C and '°0
nuclei in the liquid scintillator and the water shield of
the CTF. Due to the extremely low background and the large
mass (4.2 t) of the CTF detector, the most stringent (or com-
petitive) up-to-date experimental bounds have been es-
tablished: 7(n = inv) > 18102 y;7(p = inv) > 11:10%° y;
t(nn = inv)>49-10%° y, and 7(pp - inv)>50-10% y
(allat 90 % C. L.).

If heavy neutrinos with mass m, =2m, are emit-
ted in the decays of ®B in the %un, the decays
vy > v, +et +e” should be observed. The results of
background measurements with the CTF-II have also been
used to obtain bounds on the number of these decays [3]. As
a result, new limits on the coupling |U 4 \2 of a massive
neutrino in the range of 1.1 to 12 MeV have been derived
(| UeH|2 <1073-1077). The obtained limits on the mixing
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(U eH|2 <1073-1073 ). Hacrosimmue npenensr OKka3pIBaroT-

cs1 00JIee CTPOTMMHU, YeM IOIYUYCHHBIC B IPEABLIYIIUX IKC-
MIEpPUMEHTAX Ha PEaKTOPaxX U yCKOPUTEIAX.

1. Cmupros O. 10., Jlombapou I1., Paryuuu [oc. TpenpunT
OUSIN E13-2003-93. JTy6Ha, 2003.

2. bax X. O. u op. lpenpunt OUSAUN E15-2003-92. /lyoHa,
2003.

3. bax X. O. u op. lpenpunt OUSAN E15-2003-119. dy6Ha,
2003.

Paspaboran meron (uUTHpOBaHHS SKCIIEPUMEHTAIB-
HBIX TAHHBIX C IOMOIIBIO COOBITHIA, TIOTyYEHHBIX METOIOM
Mounre-Kapiio. Meron no3Bosisiet u3Bieyb BEIUUYUHbI Iapa-
METpPOB W3 TCOPHU, ONHCHIBAIONICH NaHHBIA (PU3UICCKHUN
IIPOLIECC, UCIIONB3Ysl OTPAaHUYEHHOE YKCIIO MOJEINPOBAH-
HBIX cOOBITHI. Ha 0cHOBE MeTO]a MAKCHMAIBHOTO TIPABIIO-
OAO0HS TPOBOIUTCS U3MEPEHNUE BEJTMYUH HCKOMBIX ITapa-
METPOB, UX OIIHOOK, a TAK)KE BEIMIUHBI, KOTOpAs XapaKTe-
pHU3yeT KauecTBo (huTa.

Cmorineg C. Coobmenne OUSN E-2003-103. dy6na, 2003.

Jla6opatopus saepHbIX npobnem
um. B. . xenenosa

B Hay4yHO-3KCIIEpUMEHTAIBHOM OTJIENE AAEPHOM ClIEK-
TPOCKOTINM M PaJIMOXUMHHU Pa3pabOTaH CHEKTPOMETP IS
MIONCKA TIYOOKOJEKAIINX COCTOSHUN ITHOHHBIX aTOMOB
KceHOHa. J{71st KamOPOBKY M ONPEICIICHNS] SHEPTETHIECKO-
TO pa3pemIeHus] CIIEKTPOMETPA HCIIONb30BAIINCh PEaKIINU
p(d, SHe)? u 14N(al, 3He)13C. TouHOCTh KaIMOPOBKH

DHEPreTUYeCKOW  IIKajabl  CIEKTPOMETpa  COCTaBIsIeT
0,1 MbB, paspemienue — 0,850 MaB 151 noHoB He ¢
E =360 M>5B. B TecToBOM 9KCIEPHMEHTE Ha €CTECTBEHHOU
CMECH M30TOINOB KCEHOHA MPOAEMOHCTPUPOBAHO, YTO Ha-
JIe)KHBIE TaHHBIE IO OCHOBHOMY COCTOSIHUIO IMOHHOTO aTo-
Ma Xe-135 moxxHO nomyuuts 3a 100 gacos.

Ipebenes B. H., ['ypos IO. B., I'vces K. H. u op. Uccnenopa-
HUE MapaMETpOB CIICKTPOMETpaA Jid IMOMCKa MNHOHHBLIX aTroOMOB
kcenoHa. [Ipenpunt OUSN P13-2003-117. y6Ha, 2003.

B Hay4HO-IKCIIEPUMEHTAJIbHOM OT/EJEe BCTPEUHBIX
MYYKOB U3y4aeTCsi BO3MOXKHOCTD OIPE/IeNICHHs TIIFOOHHOTO
pacnpenenenus B npotoHe Ha LHC Ha ocHOBe coObITHI

+ cTpys. [lokazaHo, 9TO JaHHBIE COOBITHS, HAOpaHHBIE

parameter are stronger than those obtained in previous ex-
periments using nuclear reactor and accelerators.

1. Smirnov O. Yu., Lombardi P, Ranucci G. JINR Preprint
E13-2003-93. Dubna, 2003.

2. Back H.O. et al. JINR Preprint E15-2003-92. Dubna, 2003.

3. Back H.O. et al. JINR Preprint E15-2003-119. Dubna,
2003.

A method for fitting experimental data using modified
Monte-Carlo (MC) sample is developed. It is intended to
help when a single finite MC source has to fit experimental
data looking for parameters in a certain underlying theory.
The extraction of the searched parameters, errors estimation
and the goodness-of-fit testing is based on the binned maxi-
mum likelihood method.

Stoynev S. JINR Commun. E-2003-103. Dubna, 2003.

Dzhelepov Laboratory of Nuclear Problems

A spectrometer for searching for deep states of xenon
pionic atoms is developed at the scientific-experimental de-
partment of spectroscopy and radiochemistry. The reactions
p(d, *He)n and ¥ N(d, 3He)'3C were used for calibra-

tion and calculation of the spectrometer energy resolution.
The calibration accuracy of the spectrometer energy scale is
0.1 MeV at an energy resolution of 0.850 MeV for 3He ions
with £ =360 MeV. In a test experiment with a natural mix-
ture of xenon isotopes it was demonstrated that reliable data
for the ground state of the Xe-135 pionic atom could be ob-
tained in a reasonable measuring time of about 100 hours.
Grebenev V., Gurov Yu., Gusev K. et al. Study of Spectrome-

ter Parameters for Searching for Xenon Pionic Atoms. JINR
Preprint P13-2003-117. Dubna, 2003.

A possibility of determining the gluon distribution in
the proton is under study at the scientific-experimental de-
partment of counter beams. It was shown that the samples of
«Z’+ jet» events, collected at LHC with the integrated lu-
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Ha LHC, ¢ mHTErpanbHol cBeTHMOCTEIO L = 20 67!,

MOTyT 00Ja7aTh JOCTATOYHOM CTaTUCTUKOM JyIs oripe-
JeJeHHus IIIOOHHOIO paclpelelieHus B IIPOTOHE B 00na-
cen 2-1073 <x <10 u P 3HAYCHUSX 16-10° < Q2 <

<2-104 (FaB/c)z. ITokazaHa BO3MOXKHOCTH TIOJABIICHUS
(hOHOBBIX COOBITHI.

Bandurin D. V., Skachkov N. B. On the Application of Z° + Jet
Events for Determining the Gluon Distribution in a Proton at LHC.
Ipenpuar OUAU E2-2003-167. dy6Ha, 2003; HampaBieHO B
«Eur. Phys. J. C».

Kommabopanueit ANKE omnmcana TpekoBas cucrema
nepenHero aerekropa MaruutHoro crnekrpomerpa ANKE,
PAcIONOKEHHOTO Ha BHYTPEHHEM IIy4Ke YCKOPHTEIS
COSY (T'epmanns, FOmux). [IpencraBieHHBIe MPOIETYPHI
00pabOoTKN TaHHBIX BKITIOYAIOT B c€0sI TOMCK TPEKOB M BOC-
CTAHOBJIEHUE MMITYJbCa. XaApPAaKTEPUCTUKU TPEKOBOM CH-
CTEMBI IPOUJITIOCTPUPOBAHBI C UCIIOIb30BAHUEM IKCIIEPH-
MEHTAJIbHBIX JaHHBIX.

Dymov S. et al. The Forward Detector of the ANKE Spec-

trometer. Tracking System and Its Use in Data Analysis. Hampa-
BiIeHO B 3KypHai «IIucema B DUAS».

B pamkax npoekta SANC BBINOJHEHO OMUCAHUE BbI-

YHCITeHHs AMILTHTY/IBI TIponiecca e’ e~ = ff ¢ ydetom ofI-

HOIICTJICBBIX 3JeKTpociadbix n KD/[-monpaBok. Brramcie-
HUS CIeNaHbl B cxeMe mepeHopmupoBok OMS (Ha macco-
BOH TOBEPXHOCTH) B JBYX KaTHMOpOBKaxX: B KaJMOpPOBKE,
KOTOpAasi MO3BOJISIET KOHTPOJIIMPOBATh KaTHOPOBOUHYIO MH-
BapUaHTHOCTD SIBHO, NTPOCIICKUBAsT COKpPAICHHE KaInOpo-
BOYHBIX IIAPAMETPOB, & TAKIKE UCKATh KAJINOPOBOYHO-MHBA-
pHaHTHBIE HAOOPHI THarpaMM, U B YHUTAPHOU KalTMOPOBKeE.
[Tomyuennble HOPMYITBI peaIn30BaHbI B ABYX HE3aBUCHMBIX
nporpammax. [TpoBeaeHo ncuepmbIBaroliee CpaBHEHUE C
pe3yabsraraMu Xopoiwo u3BecTHoM nporpammbsl ZFITTER
JUISl BCEX KAQHAJIOB C JIETKMMH KOHEYHBIMH ()epPMHUOHAMH, 2
TaKKe C pesyIbTaTaMu JUTA Tporiecca e e” - ff, cyme-
CTBYIOLIIMMH B MHPOBOH JINTEpATypE.

Andonov A., Bardin D. et al. Update of One-Loop Corrections
for ¢Te” = ff First Run of the SANC System // DUASL. 2003.
T. 34, Ne 5. C. 1125.

Oduznyeckoit 3amadeii npoekta JIEIITA, peanuzyemoro
B JUAIT um. B. II. [Ixxenenosa, sBisieTcsi reHepalus MOTO-
KOB TMO3UTPOHUS — CBSI3aHHOTO COCTOSIHHUS 3JEKTPOHA U

minosity L;,, =201tb™ L may have enough statistics for de-

termining the gluon distribution inside the proton in the re-
gion of 2-1073 < x <10 at Q2 values in the interval of

16-10% < 0? <2-10% (GeV/c)?. A possibility of the back-

ground events selection criteria was demonstrated.

Bandurin D. V., Skachkov N. B. On the Application of Z° + Jet
Events for Determining the Gluon Distribution in a Proton at LHC.
JINR Preprint E2-2003-167. Dubna, 2003; submitted to «Eur.
Phys. J. C».

In the framework of the ANKE collaboration, the track-
ing system of the forward detector of the ANKE magnetic
spectrometer at the internal beam of the accelerator COSY
(Julich, Germany) was described. Data analysis procedures,
including track search and momentum reconstruction, were
presented, and the performance of the tracking system was
illustrated with the use of experimental data.

Dymov S. et al. The Forward Detector of the ANKE Spec-
trometer. Tracking System and Its Use in Data Analysis. Submitted
to «Part. Nucl., Lett.».

In the framework of the SANC project, aﬁdescription of
calculations of the amplitude for eTe™ = ff process with

the account of electroweak and QED one-loop corrections
was done. The calculations were done within the OMS
(on-mass-shell) renormalization scheme in two gauges: in
one that allows an explicit control of gauge invariance by
examining cancellation of gauge parameters and search for
gauge-invariant subsets of diagrams, and in the unitary
gauge as a cross-check. The formulae were realized in two
independent FORTRAN codes. A comprehensive compari-
son with the results of the well-known program ZFITTER
for all the light fermion production channels was done, as
well as with the results existing in the world literature for the
process ete™ = ff.

Andonov A., Bardin D. et al. Update of One-Loop Corrections
forete” - ff First Run of the SANC System // Particles and Nu-
clei. 2003. V. 34, No. 5. P. 1125.

The physics task of the LEPTA project at DLNP is to
generate positronium fluxes — a bound state of the electron
and positron. That is why one of the key tasks of the project
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MO3UTPOHA, MIOATOMY OJTHA M3 KITFOUEBBIX 3a]1ad POEKTa —
MOJTyYeHUe MO3UTPOHOB. JIJIsl 3TOTO TUIAHUPYETCS UCTIONb-
30BaTh CXEMY T€HEpaIluy U HAKOIIJICHHs TIO3UTPOHOB, aHa-
JIOTUYHYIO0 TO3UTPOHHOM uactu ycraHoBku ATHENA
(LIEPH). B xauecTBe MCTOYHHMKA TIO3UTPOHOB UCIIOIB3YETCSI
PaaMOaKTUBHBIN U30TOI HATPHUS.

CymiecTBytoniasi mpoOiieMa CHIKEHUSI SHEPTUU TI03H-
TPOHOB, 00PA3YIONIUXCS MIPHU pacrmaje SAep N30TOoIa, peria-
€TCs 32 CUeT MPEABAPUTEIILHOTO 3aMeJJICHNUS TIO3UTPOHOB B
TBEPJIOM TeJIe, B pe3yJIbTare uyero MpuMepHO OfHA JICCSITH-
TBICSIYHAST YaCTh UCXOMHOTO MOTOKA ImpruobperaeT Tpedye-
Mble TlapaMeTpbl. Eciin jke MOBepXHOCTh TBEPAOTEIHHOTO
3aMEITTUTENSI TOKPBITH IIJICHKOH 3aMOPOKEHHOTO HHEPTHO-
ro raza, Ko UIHEeHT KOHBEPCHHU OBICTPBIX TO3UTPOHOB B
MeEJIJIEHHBIE MOXKET OBITh MOBBIIICH O0Jiee YeM Ha MOPSIIOK.
NMeHHO Takasi TeXHOJIOTHsSI MCIONb3YeTCs Ha YCTAaHOBKE

¥

m_/{‘h

is the production of positrons. For this purpose it is planned
to use a scheme of generation and accumulation of positrons
analogous to the positron part of the ATHENA set-up
(CERN). A radioactive isotope of sodium is used as a
positron source.

The existing problem of lowering the energy of
positrons obtained at the isotope nuclei decay is solved with
slowing positrons in solid matter. As a result, about 0.00001
part of the initial flux has the necessary parameters. If the
surface of the solid decelerator for slowing the positrons is
covered with a film of a frozen inert gas, the conversion
coefficient of fast positrons into slow ones may become one
order higher. It is this very technique that is applied at the
ATHENA set-up. Its drawback is the absence of control of
the process of freezing the gas film on the decelerator.

ATHENA. Ee HemocTaTkoMm SIBIISI€TCS HEYIPaBISIEMOCTh
Iporiecca HaMOPAKUBAHUS TUICHKH ra3a Ha 3aMe/ITUTENb.

CyIIecTBEHHOE YIyUIICHHE 3TON TEXHOJOTHH OBIIO
peJIokKEHO U peanu3oBaHo corpyanukom JISII B. H. I1a-
BJIOBBIM. B €ro ncTouHmKe Bce MpOIeCChl MOCTABICHBI IO
KOHTPOJIb TaTYMKOB TEMIIEPATYPHI, PACIpEaACTICHUE TETUIO-
BBIX TIOTOKOB YTPABIISETCS CICIHATbHBIMU HarpeBaTes-
MH, & TOJIIIIMHY ¥ Ka9eCTBO 00pa3yroeiics IICHKH 3aMep3-
IIIETO Ta3a MOXKHO PEryIMpOBaTh C 3aJaHHON TOYHOCTBHIO.
[Tpu sTOM HEOOX0aMMAS XOTIOAOTIPOU3BOAUTEIEHOCTD TIPO-
1ecca OyJeT MOoIy4aThCcsl METOJIOM OTKa4dKHu ci1aboil cTpyn
KHJIKOTO TeNUsS U3 CTAaHIApTHOTO COCyaa Jpioapa (BMECTo
MIPUMEHEHHUS TOPOTOCTOAIIETO KPUOKYIIEPA), UTO MO3BOIHUT
CYIIECTBEHHO CHHU3HUTh TEMIIEpaTypy KOHJAEHCaTa HeoHa U
JIep’KaTh €ro TONIIMHY HEM3MEHHOW TOCTAaTOYHO JOJTO0e
BpeMsL.

JlaGoparopust siaepHBIX podiieM

mM. B. I1. JlxenenoBa. CTeHIOBbIC HCTIBITAHUS
HOBOTO KPUOTEHHOTO HCTOYHHKA 3aME/JICHHBIX
MIO3UTPOHOB

Dzhelepov Laboratory of Nuclear Problems.
Test benching of the new cryogenic source of
slow positrons

A considerable improvement of this technique was sug-
gested and introduced by DLNP staff-member V. Pavlov. In
the source he suggested all processes are controlled by tem-
perature sensors, heat flux distribution is controlled by spe-
cial heaters, the thickness and quality of the frozen gas film
may be regulated with a given accuracy. Instead of an ex-
pensive cryocooler, a weak flux of liquid helium is swapped
out of the standard Dewar vessel, which will allow one to
lower considerably the neon condensate temperature and
keep its thickness unchanged for a long time.
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JNla6boparopus MH(pOPMALMOHHBIX
TEXHOJNOrni

B pabore, BeimonHenHo# corpynaukamu JIUT, uccie-
JlyeTCsl paclpele]ICcHHe MATHUTHOTO II0JII B OKPECTHOCTHU
YIJIOBOW TOYKM (peppoMarHeTHka Jyisi 3a7a4d MarHuTOCTa-
TUKH.

IlocTanoBka 3a1a41 MAarHuTOCTAaTUKU BO3HUKACT MPH
IMOUCKE pacupeACJICHUSA MAarHUTHOTO I10JIsA, CO31aBacMOro
MarHUTHOU CI/ICTCMOﬁ, BXO}IHIIIeﬁ B COCTaB MHOTUX (I)I/ISI/I-
YCCKUX YCTAaHOBOK, TAKHUX, HATPUMEP, KaK YCKOPUTCIIH. Ya-
CTO 06J'IaCTL, B KOTOpOfI peuiacTcsa KpacBas 3ajia4ya Maru-
TOCTATUKH, MUMECT KYCOYHO-ITIAAKYI0 TI'paHHUILy. B Takux
ClIydasx Mmpyu YUCJICHHOM HAXOXKJACHUU PCIICHNA 3a/1a41 HE-
06X0,HI/IMO YUYUTBIBATH XapaKTCp €ro MnmoBCACHUSA B OKPECT-
HOCTH yFJIOBOﬁ TOYKHU.

Craenana BepXHssI OIEHKa JIOMYCTHMOTO POCTa Mar-
HUTHOTO I10JI1 B OKPECTHOCTHU yINIOBOM Touku. Ha ocHOBa-
HHH NOTyYCHHON OLICHKH NPEUIOKEH METO CIyIIICHNUS pa3-
HOCTHOM CETKH BOJIM3U YIIIOBOM TOYKH.

IIpuBoguTcss mpumep pacyera MOJEILHOM 3ajaud B
o0macTa, copeprkaieil yriioByko TOUKY.

Kuoxoe E.II., Ilepenenxun E.E. Ilpenpunr OWSU
P11-2003-40. /Ty6na, 2003; HanpaBieHo B )KypHai «Maremarnie-
CKO€ MOJICITHPOBAHHEY.

Ha ocHoBe Mozienu paszesneHHbix GpopmdakTopos B co-
TpynHuuecTse ¢ JIHD uccienoBanbl CTpyKTypbl OQHOCION-
HeIXx Besukyn DMPC wmeromom MVYPH. [Ing ommcanuns
TUTOTHOCTH JUTHHBI PACCEsIHUsI HEHTPOHA Tonepek MemOpa-
HBI UCII0JIb3YETCsl (PIIyKTyalMOHHAS! MOJIEIb JIITAHOTO Ou-
CJI0s; pacIpeesieHIe MOIEKY BOJBI B OMCIIOE OMUCHIBACT-
Cs1 CUTMOBHUHOM (pyHKIMEH. B paboTe moaydeHsl caeayro-
e pe3ynbTaThl (UTUPOBAHHUA SKCHEPUMEHTAIBHBIX
JIaHHBIX ¢ MajoyrioBoro crekrpomerpa SANS-I (PSI,
[IBeitapus): cpeanuii paauyc Busuky: 272 +0,4 A, nomu-
JUCTIEPCHOCTh  paauyca 27 %, TonmmHa MeMOpaHbI
50,6 0,8 A, TommuHa 067aCTH YIIEBOXOPOIHBIX XBOCTOB
21,4+2,8 A, Kom4ecTBO MONEKYI BOIBI HA OJHY MOJEKYITY
munuaa 13 = 1, moBepxHOCTh MoneKynsl DMPC 59 +2 A2,
Brrancnennast (yHKIUS pacmpeneneHuss BOIBI TOIepeK
MeMOpaHbI HAIIPSMYIO OOBSICHSIET, TOYEMY MOJICKYJIbI BOJIBI
JIETKO TPOHMKAIOT Yepe3 MeMOpaHy.

Kucenes M. A., 3emnanaa E. B., Bunoo A. Ilpenpunt OUSAN
E3-2003-136. [y6na, 2003; nanpasneHo Ha [V Hanuonansayro

Laboratory of Information Technologies

LIT scientists investigated a magnetic field distribution
in the vicinity of a ferromagnetic corner domain for a mag-
netostatic problem.

The magnetostatic problem arises while searching for
the distribution of the magnetic field generated by magnet
systems encountered in many physical devices such as ac-
celerators. The domain in which a boundary value problem
is solved has often a piecewise-smooth boundary. In such
cases, numerical calculations of the problem require consid-
eration of the solution behaviour in the corner domain.

An upper estimate is given of maximum possible
growth of the magnetic field in the corner domain. In terms
of this estimate, a method is proposed for condensing the
differential grid in the vicinity of the corner domain.

An example of calculating the model problem in the
corner domain is given.

Zhidkov E. P, Perepelkin E. E. JINR Preprint P11-2003-40.
Dubna, 2003; submitted to «Mathematical Modellingy.

On the basis of a separated form-factor model, parame-
ters of the polydispersed unilamellar DMPC vesicle popula-
tion are analyzed in cooperation with BLTP researchers.
The neutron scattering length density across the membrane
is simulated on the basis of the fluctuated model of a lipid
bilayer. The hydration of vesicle is described by a sigmoid
distribution function of water molecules. The results of fit-
ting the experimental data obtained at the small-angle spec-
trometer SANS-I (PSI, Switzerland) are as follows: average
vesicle radius (272 £0.4) A, polydispersity of the radius
27 %, membrane thickness (50.6 +0.8) A, thickness of the
hydrocarbon chain region (21.4 =2.8) A, number of the wa-
ter molecules located per lipid molecule 13 =1, and DMPC
surface area (59 +2) A2, The calculated water distribution
function across the bilayer explains directly why the lipid
membrane is easily penetrated by water molecules.

Kiselev M. A., Zemlyanaya E. V., Vinod A. JINR Preprint
E3-2003-136. Dubna, 2003; submitted to the IV National Confer-
ence on Application of X-Ray and Synchrotron Radiation, Neu-
trons, and Electrons for Study of Materials («RSNE-2003»),
Moscow, November 2003.
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KOH(EPEHIIHIO 110 IPUMEHEHHIO PEHTT€HOBCKOT0, CHHXPOTPOHHO-
0 U3JIyYeHUH, HEUTPOHOB U JIEKTPOHOB JUIs HCCIICIOBAHMSI MaTe-
puanos (PCHD-2003), Mocksa, HosiOps 2003 1.

B JINT npomomkeHbI Hecne0BaHus HH(pOpMaIIHOHHO-
ro Tpaduka. PazpaboTaH CTaTHCTUICCKUH METO I OTOO-
pa OCTaTOYHBIX KOMITOHEHTOB U TTOCIIEIYIOIIEr0 UCKITFOUe-
HUSI X 13 OOILETO Ynclia INIaBHBIX KOMIOHEHTOB. K m3mepe-
HUSIM  MH(GOPMAIMOHHOTO Tpajuka IMPUMEHEH METOX
IJIaBHBIX KOMIIOHEHTOB Ha OcCHOBe mnozaxoma «Caterpil-
lar»-SSA. DToT monxox okxazancs 04eHb 3H(HEKTUBHBIM IS
MIOHNUMAaHHS OCHOBHBIX 0COOCHHOCTEH KOMIIOHEHTOB, (hop-
MUPYIOIINX HHPOPMAIHOHHBINA Tpaduk. CTaTHCTHICCKUN
aHAJIM3 TI0Ka3aJl, 9TO YK€ HECKOJIBKO IEPBBIX KOMIIOHEHTOB
(hopMHPYIOT OCHOBHYIO 9acTh MH(POPMAIIOHHOTO Tpadu-
Ka, a OCTAaTOYHBIE KOMIIOHEHTBI UTPAIOT POJIb HEOOIBIINX
HEpEeTYJISIPHBIX BO3MYIIEHUH U MOTYT HHTEPIPETHPOBATHCS
KaK CTOXaCTHYECKUH IIyM.

Anmonuoy A., Heanos B.B. u op. Ilpenpuntr OUSN
E11-2003-148. dy6Ha, 2003.

HpO,Z[OJ'DKa}OTCﬂ HUCCIICOOBAHUS B 00J1IaCTH TEXHOJIOTH-
YECKOro MPUMEHCHUA UMITYJIbCHBIX ITIOTOKOB MOHOB JIJI1 MO-

Jqdukamy 1 GopMHUPOBAHUS HOBBIX (PU3UKO-XUMHUECKHX
CBOWCTB MaTepHuasoB.

[IpoBeneHo uncIeHHOE NCCIeIOBAaHNUE BIUSHUS BSI3KO-
CTH Ha paclpoCTpaHEHHE TEPMOYIPYTUX BOJH B 00OpasIe
MeTasua, 00JIy4yaeMoro UMITYJIb,CHBIMU HOHHBIMHU ITyYKaMHU.
YuciieHHBIM TyTEM HCCIE0BaHa 3aBUCUMOCTH (POPMBI
BOJIHBI OT KO9((HUIIMEHTA BSI3KOCTH CPE/Ibl, HHTCHCUBHOCTH
1 CKOPOCTH BKJIIOUEHHSI NICTOYHUKA. VI3y4eHO BIHUsIHUE BOII-
HBI Ha TEMIIEPaTypy cpelbl. YCTaHOBJICHO, YTO TEPMOYIIPY-
rasi BOJIHA BO3MYIIIAeT TeMIeparypy cpensl. Hamuuue Bsi3-
KOCTH CpeJIbl MIPUBOANT K 3aTYXaHHIO BOJIHBI, YTO, B CBOIO
odepe/b, BHI3BIBACT M3MEHEHUE TeMIieparypsl cpeabl. I1o-
Ka3aHo, YTO YYEeT 3aBUCUMOCTH KO3 PHUIeHTa BIZKOCTH OT
TEMIIEpaTypbl MIPUBOJMUT K U3MEHEHUIO CPEIHEH CKOPOCTH
pacnpocTpaHeHus! TEPMOYNPYroil BOJHEI [1].

CodopmynupoBaHa MOCTAaHOBKA 3aaull M NpeacTaBie-
Ha CX€Ma YHCIICHHOTO HCCIJIE[I0BAHMS BIMSHHUSA WHTECHCUB-
HOCTH M JUINTEIBHOCTH AEHCTBUSI UMITYJIIbCHOTO MOHHOTO
UCTOYHHUKA Ha MPOIECCHl UCIIAPEHHUs, TPOUCXOAAIINE B 00-
Jy4aeMOM MeTajuinueckoM oOpasue. OOcyxnarorcs pe-
3yJIBTAThl YHCJICHHOTO MOAECIUPOBAHUS JTMHAMUKH NIPOQH-
JsL TeMIIepaTypbl, HHTEHCUBHOCTH MCHapeHHs oOpasna u
JIPYTHX XapaKTepHCTHK B 3aBUCUMOCTHU OT YCJIOBUI 00Iy-
YEHHSI HOHHBIM ITy4KoM [2].

Research in the information traffic has been progress-
ing at LIT. A statistical method has been developed to select
residual components and then to eliminate them from the to-
tal number of main components. The Principal Component
Analysis, based on the «Caterpillar»-SSA, was applied to
the network traffic measurements. This approach proved to
be very efficient for understanding the main features of the
components forming the network traffic. The statistical
analysis has demonstrated that a few first components form
the basic part of the information traffic, while the residual
components play the role of small irregular variations and
can be interpreted as stochastic noise.

Antoniou 1., Ivanov V. V. et al. JINR Preprint E11-2003-148.
Dubna, 2003.

Research is in progress on technological applications of
pulsed ion beams to modification and formation of new
physicochemical properties of materials.

A numerical research in the influence of viscosity on
the thermoelastic wave propagation in a sample exposed to
pulsed ion beams has been conducted. The dependence of
the wave form on the viscosity factor and the properties of

the ion source (intensity and speed of switching) were in-
vestigated numerically. The influence of the wave on the
surrounding temperature is studied. The thermoelastic wave
has been found to disturb the ambient temperature in place
of'its location. It is also shown that the presence of viscosity
of the environment leads to decay of the wave; the decay of
the wave, in turn, leads to changing the environmental tem-
perature. It is found that including the temperature depen-
dence of the viscosity factor into the model leads to chang-
ing the average speed of propagation of the thermoelastic
wave [1].

A problem is formulated and a scheme is presented on
the numerical investigation of the influence of intensity and
duration of the action of the pulsed ion source on the evapo-
ration processes occurring in an irradiated metal sample.
Results of the numerical simulation of temperature dynam-
ics, evaporation intensity and other characteristics of the de-
pendence upon irradiation conditions are discussed [2].

1. Amirkhanov L. V. et al. JINR Preprint P11-2003-111. Dub-
na, 2003; submitted to the IV National Conference on Application
of X-Ray and Synchrotron Radiation, Neutrons, and Electrons for
Study of Materials («(RSNE-2003»), Moscow, November 2003.
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1. Amupxanos U. B. u op. lpenpuat OUSN P11-2003-111.
Jy6na, 2003; nampasneno Ha [V HanmoHanbHyo KoH(EpeHIHIO
10 NMPUMEHECHUIO PEHTICHOBCKOI'O, CHHXPOTPOHHOI'O HSqueHHﬁ,
HEWTPOHOB M OJIEKTPOHOB [UISl HMCCIIEIOBAHMS  MaTepUalioB
(PCHD-2003), Mockga, HOst6pb 2003 T.

2. Amupxanos Y. B. u op. lpenpuatr OUSAN P11-2003-110.
Jy6Ha, 2003; HanpasieHo Ha [V HanumonanpHy0 KOH(pEpEHIIUIO
[0 MPHUMEHEHHIO PEHTICHOBCKOTO, CHHXPOTPOHHOTO H3IIY4CHHH,
HCHTPOHOB M DJICKTPOHOB [UIsl MCCJICIOBAHHS —MaTepHalioB
(PCH3-2003), Mocksa, HOs1Opb 2003 T.

B pabote «VHTerpanpHble CEUCHHS SACPHO-AACPHBIX
B3aMMOJICHCTBUI» TPUBEICHbl AHAJIUTUUYECKHE BBIpaXe-
HUS, allpOKCUMHUPYIOIIUE 3KCIEPUMEHTAJIbHbIE JaHHbIE
10 UHTETPAJIbHBIM CEPUSIM YNPYTUX U HEYNPYTUX B3aUMO-
JIEUCTBUH TSAKEJbIX U JIETKUX P BIUIOTH JI0 SHEPTUM B HE-
ckousibko I'9B/HyKiloH. PacueTHble 3HAaYEeHUsI paciiosiaraor-

Cs1 BHYTPHU KOPUJOpa SKCIEPUMEHTAIbHBIX MIOTPEILHOCTEN
nim O1n3ko k Hemy. Taroke mopoOHO MPHBEIEH KOMMEHTH-
POBaHHBIN (OPTPAHHBINH KO AJISl pacyeTa CeYeHUH 1 COOT-
BETCTBYIOIIUN YUCICHHBIA IPUMED, NOSACHAIOIIUN €r0 Uc-
TIOJIb30BaHUE.

bapawenxos B. C., Kymasam X. Ilpenpunr OWAN
E2-2003-128. Jlybna, 2003; mampasneno B xypHan «Kerntech-
niky».

Yye6HO-HayUHbIA LEHTP

B aBrycre-ceHTsOpe OBUIM OpraHM30BaHbl BH3HTHI
IPYIIT YELUICKUX U PYMBIHCKHX cTyneHToB B JlyOHy. Kpome
03HAKOMHTEIIBHBIX IKCKypcHid B aboparopuu OUSU cry-
JICHTBI 00EUX TPYII BBIMOJHWINA 3ada4d (HU3HUIECCKOTO
npaktukyma YHII, npunsim ydactue B UCCIIENOBAHHUSAX,
npoBoauMeix B OMSN.

2. Amirkhanov I. V. et al. JINR Preprint P11-2003-110. Dub-
na, 2003; submitted to the IV National Conference on Application
of X-Ray and Synchrotron Radiation, Neutrons, and Electrons for
Study of Materials («(RSNE-2003»), Moscow, November 2003.

Expressions which approximate the experimental inte-
gral cross-sections for elastic and inelastic interactions of
light and heavy nuclei at energies of up to several GeV/nu-
cleon are presented in the paper «Integral Cross-Sections of
Nucleus—Nucleus Interactions». The calculated cross-sec-
tions are inside the range of experimental errors or very
close to it. A FORTRAN code is described in detail and a
corresponding numerical example of the cross-section ap-
proximation is presented.

Barashenkov V. S., Kumawat H. JINR Preprint E2-2003-128.
Dubna, 2003; submitted to «Kerntechnik».

University Centre

In August and September the JINR University Centre
(the UC) hosted visits by groups of Czech and Romanian
students. Besides visiting JINR’s Laboratories with
overview excursions, the students performed classes of the
UC’s physics practicum and participated in research carried
out at JINR.
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H. M. Inakuoa

K NCTOPHHU UCCTICAOBAHUA CBCPXIIPOBOANMOCTH

H CBCPXTEKYYCCTH

HobGeneBckas npemus no gpusnke B 2003 1. ObLi1a 1pU-
Cy)XKJIeHa TPEM BBIJIAIOIIUMCS y4eHbIM: A. A. AGPUKOCOBY,
B. JI. Tun36ypry u A. Jlerrerty (Anthony J. Leggett) 3a
pa3BUTHE TEOPUU CBEPXIIPOBOIMMOCTH M CBEPXTEKYUECTH.
Hano ckasars, 4to 310 yke BocbMasi HoOeneBckast mpemust
3a uccienoBanus B aToi obnactu: X. Kammepnuar-OnHec
(1913), JI. 1. Jlanpay (1962), Jx. bapmun, JI. Kynep u
k. P. Wpuddep (1972), I1. JI. Kanuna (1978), I. Beanopu
u K. A. Mromnep (1987), 1. JTu, 1. Omepodd u P. Puuapa-
coH (1996), 3. Kopnein, B. Kerrepne u K. Bueman (2001).
HccnenoBanust HOBBIX HOOEJIEBCKUX JIaypeaToB OObEHHSI-
€T UX IIEPBOCTEIICHHBII BKJIa/1 B pa3paboTKy TEOpPHUHU BUXpe-
BOTO COCTOSIHUSI B CBEPXIIPOBOJHHMKAX M CBEPXTEKYUHX
HKHJIKOCTSIX.

Mukpockonuueckass — TEOpus
Obma paspaborana k. bapauHbiM,

CBEPXIIPOBOTUMOCTH
JI. Kynepom u

Jx. P. Mlpuddepom (BKII) m H. H. Boronro6oBsiM B
1957 . B teopun BKII mus omumcanust agdexra criapu-
BaHMsI DJICKTPOHOB OB MCIIOJIB30BaH BAPHAIIMOHHBIN TTOJI-
XOJI 17151 YIIPOILIEHHON MOJIEIIH 3JIEKTPOHHOTO I'a3a C MPHTS-
xennem. H. H. boronro6os coBmectro ¢ /1. H. 3ybapeBsim
u 1O. A. lIepkOBHUKOBEIM B TOM K€ TOMY TOJYYMIT TOYHOE
pemienne moaenu BKII, yTo mo3Bonnio NoATBEpAUTh Ba-
puaronnoe peurenre bKIL. Torna e H. H. boromo6os
pelIui ypaBHEHUs JJIsl CBEPXIIPOBOIHUKA sl Ooiee pea-
JINCTUYECKON MOJIeNIA METaJl1a, B KOTOPOI B3auMOJIECTBHE
AIIEKTPOHOB C KOJCOAHWSAMHU PEIIETKH YUUTHIBACTCS B SB-
HOM Buze. BceMUpHYI0 N3BECTHOCTH MPHOOPENT U3SIIHBIH
Meton (u, v)-npeodpasosanus H. H. Boromo6osa st oru-
CaHHMs KBAa3sU4aCTHIl B CBEPXIIPOBOAALICEM COCTOAHHUU KakK
CYTIEPIIO3UIINH JIEKTPOHA U ABIPKH. [lepBoHaYaIbHO 3TOT

N. M. Plakida

On the History of Superconductivity

and Superfluidity

This year the Nobel Prize in physics has been awarded
to three outstanding scientists: A. A. Abrikosov,
V. L. Ginzburg and A. Leggett for the development of the
theory of superconductivity and superfluidity. It is already
the eighth Nobel prize for investigations of these quantum
phenomena: H. Kamerlingh-Onnes (1913), L. D. Landau
(1962), J. Bardeen, L. Cooper and R. Schrieffer (1972),
P. L. Kapitsa (1978), G. Bednorz and K. Miiller (1987),
D. Lee, D. Osheroff, and R. Richardson (1996), E. Cornell,
W. Ketterle and C. Wieman (2001). The new Nobel prize-
winners have made a major contribution to the study of the
vortex state in superconductors and superfluids.

The microscopic theory of superconductivity was de-
veloped by J. Bardeen, L. Cooper and R. Schrieffer (BCS)
and N. N. Bogoliubov in 1957. In the BCS theory a varia-

tional approach was used to describe electron pairing in a
simplified model of an electron gas with attraction. In the
same year N.N. Bogoliubov,
D. N. Zubarev and Yu. A. Tserkovnikov, found a rigorous
solution of the BCS model that proved the variational BCS
approach. At the same time N. N. Bogoliubov solved equa-
tions for a more realistic model of a superconductor where
an electron interaction with lattice vibrations was treated ex-
plicitly. An elegant (u, v)-transformation method of
N. N. Bogoliubov, which describes quasiparticles in super-
conductors as superposition of electron and hole, has be-
come world-wide known. Originally this (#, v)-transforma-
tion method was proposed by N. N. Bogoliubov in the mi-
croscopic theory of superfluidity in 1947.

in collaboration with
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MeTon 0wt mpemiosker H. H. Boromo60BbM B MUKPOCKO-
MUYECKON TEOpUH CBepXTeKydecTu B 1947 1.

J1o co3nanuss MEKPOCKOITHYECKOM TEOPHUH CBEPXIIPOBO-
JMMOCTH JIJISI OTIMCAHMUSI MArHUTHBIX CBOWCTB CBEPXIIPOBO/I-
HHKOB HCITIOIb30BajIach (PeHOMEHOIornuecKkast reopus [ an-
ca u @puma Jlonnonos, paspadborannas umu B 1935 . On-
HAKO 3Ta TEOPHUsl MMeJa CYIECTBEHHbIE HEAOCTATKH MPH
OIMMMCaHUM SBJICHUA ITPOHHUKHOBCHUA MAarHUTHOI'O IIOJIA B
CBEPXIPOBOIHUK.

3HAUNTENBHBI MPOTPECC B 3TOM HANpPABICHUU OBLI
caenan B.JI. Twasbyprom u JI. [I. Jlangay, xoTopbie B
1950 1. mpeAyIoKUII HOBYIO (PeHOMEHOIOTHYECKYIO TEOPHIO
CBEPXITPOBOJHUKOB. ABTOPHI 3TON TEOPUHU MOCTYIUPOBAII
CYIIIECTBOBaHME MapamMeTpa MopsaKa B CBEPXIPOBOIAIICH
(haze u B3aMMOJIEIICTBUE €r0 C MarHUTHBIM M AJIEKTpHUE-
ckuM nosisaMu. [lociienoBarenbHblll y4eT MOBEPXHOCTHOM
SHEPruM Ha IPAaHUIlEe pa3jiesia HOPMAJIBHON U CBEPXIIPOBO-
qsimeit ¢as B reopun ['mu30ypra—Jlanaay no3Bosui uM Kop-
PEKTHO OIMCATh Pa3pyLIEHHs CBEPXIPOBOIAIIETO COCTOS-
HUS B CWJIBHBIX MarHUTHBIX NOJSIX. [IpH 9TOM coBepIieHHO
HEe BaKHA ObLTa MHUKPOCKONMYECKasi MPUPOAA TapaMmeTpa
nopsaka. [lepponavansao JI. /1. Jlangay npeamnonoxui, 4ro
rapaMeTp MopsiIKa UIMEET 3apsi]] OHOTO JIEKTPOHA BMECTO,
Kak oToM 05110 mokaszano JI. I1. TopbkoBBIM, 3apsiia KyTe-
POBCKOI1 IIaphbl, paBHOTO IBYM 3JIEKTPOHHBIM 3apsiaaM.

B 1952 . A. A. AOGpHUKOCOB HCCIIEIOBANI YpaBHEHUS
I'mu3Oypra—Jlanaay B HexapakTepHOH /1715t OOBIYHBIX CBEPX-
MIPOBOTHUKOB 00JIACTH MaJIbIX KOPPEJISIIMOHHBIX JUIHH (110
CPaBHCHHUIO C TIYOMHOW IPOHWKHOBEHHS MarHUTHOTO
T0JIs1), KOT/Ia IOBEPXHOCTHASI SHEPTHs Ha IPaHHUIIE pa3/eria
(a3 cranoBurcs orpunarensHoi. Chawana JI. JI. Jlanmay
CUHUTAJ 3Ty 00JIACTh HEMHTEPECHOI, TOCKOJIBKY B TO Bpe-
Ms1 OBUTH W3BECTHBI TOJIBKO CBEPXIPOBOJHUKHU C OONBIION
KOpPEJSILMOHHON JUIMHOM. PellieHue HeJlmHenHbIX ypaBHe-
auii [wasbypra—Jlanmay B 3Toif oOmacTe mpHBEIO
A. A. AGprKOCOBa K OTKPBITHIO HOBOTO (PU3HYECKOTO SIBJIC-
HUS — TIOSIBIICHHS B CUJIIBHOM MAarHUTHOM I10JI€ KBAaHTOBBIX
BHUXPEBBIX HUTEH, B KOTOPBIX CBEPXIIPOBOJIAIIECE COCTOSTHHUE
paspy1IeHo.

OCHOBBIBasICh Ha 3TUX pe3yiibTarax, A. A. AOpUKocoB
B 1957 . HOCTpOMII TEOPUIO MATHUTHBIX CBOIMCTB CBEPXIIPO-
BOJISIIIIMX CILIABOB, B KOTOPBIX PEATH3YETCs yCIOBHE MaJIbIX
KOPPEJSIIMOHHBIX AMUH. Takue CBEpXIPOBOIHUKH, B KOTO-
PBIX COCYLIECTBYIOT CBEPXIIPOBOASIIME Mapbl U MATHUTHEIE
BUXpPH, ObUIM HA3BaHBI UM CBEPXIIPOBOAHUKAMHU «BTOPOTO
poza», B OTIMYHE OT CBEPXIPOBOJHUKOB «IIEPBOTO POIA» C
IOJIO’KUTEJIBHOM OBEPXHOCTHOM sHEprueil. biaroxaps mno-
CTETICHHOMY IPOHUKHOBEHHIO MAarHUTHOTO IIOJISI B CBEPX-
MIPOBOHUKH BTOPOTO POZAA OHU MMEIOT ropaszio 0osee Bbl-
COKHE 3HAYCHHsS KPUTHYECKOTO MArHUTHOTO IIOJS, YeM

Before the development of the microscopic theory of
superconductivity the phenomenological theory of Hans
and Fritz London was used to describe magnetic properties
of superconductors. However, this theory, developed in
1935, did not describe properly the phenomenon of external
magnetic field penetration into a superconductor.

A major step forward to overcome the problem was
made by V. L. Ginzburg and L. D. Landau in 1950. They
proposed a new phenomenological theory of superconduc-
tors by introducing an order parameter for the superconduct-
ing state and postulating its interaction with electric and
magnetic fields. In the Ginzburg-Landau theory a surface
energy at the boundary between superconducting and nor-
mal phases was properly taken into account which correctly
described suppression of the superconducting state by
strong magnetic fields. In the theory the nature of the super-
conducting order parameter was irrelevant. At first
L. D. Landau proposed that the order parameter should have
one electron charge, while, as was shown later by
L. P. Gor’kov, it should be equal to the Cooper pair charge,
i. e., to two electron charges.

In 1952 A. A. Abrikosov studied the Ginzburg—Landau
equations in the region of a small correlation length nontyp-

ical of conventional superconductors (in comparison with
the magnetic field penetration length) when the surface en-
ergy becomes negative. At first L. D. Landau considered
this region as «uninteresting» since at that time only super-
conductors with large correlation length were known.
A. A. Abrikosov’s solution of the nonlinear Ginzburg—Lan-
dau equations in this region resulted in a discovery of a new
physical phenomenon: appearance of a quantum vortex line
in the strong magnetic field in which the superconducting
state is destroyed. By taking into account this result, in 1957
A. A. Abrikosov developed a theory of magnetic properties
of superconducting alloys where the condition of short cor-
relation length was realized. He called these superconduc-
tors where superconducting pairs coexist with magnetic
vortices the superconductors of «type-II» to distinguish
them from the superconductors of «type-I» with positive
surface energy. Due to a gradual magnetic field penetration
the type-II superconductors have much higher critical mag-
netic fields than type-I. Because of this property, the type-I1
superconductors have found an important application in the
construction of superconducting magnets with extremely
high magnetic fields. The theoretical discovery of
A. A. Abrikosov has later been proved in various experi-
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CBEPXIIPOBOJAHUKH MIEPBOTO poJia. DITO CBOUCTBO MO3BOJISIET
WCIIONIb30BaTh CBEPXIPOBOJHUKU BTOPOTO PO JIJIsl CO3/1a-
HUSI CBEPXITPOBOJISAILIUX MAarHUTOB C BHICOKUMU 3HAUCHUSI-
MU MarHuTHbIX —Tojeil. TeopeTuueckoe OTKPHITHE
A. A. AGpukocoBa ObLIO B JajbHEUIIEM TOATBEPIKACHO B
PA3IUYHBIX IKCIEPUMEHTAX KaK MpH IPSIMOM BHU3YyaIbHOM
HAOJNFONICHUN «BUXPEBOH penieTkn AOPUKOCOBa» Ha IIO-
BEPXHOCTHU CBEPXIIPOBOTHIKA C IIOMOIIBIO MEITKOIUCIISPC-
HBIX MAarHUTHBIX YaCTHIl, TaK W METOJOM MaJOyIJIOBOTO
paccesHusT HEHTPOHOB, MPOHHUKAIONINX B TIIyOb CBEPXIIPO-
BOJHHUKA.

IloBeneHne BUXpEBOil pelIETKH BO BHEIIHEM MarHuT-
HOM IOJIE CYIIECTBEHHO BJIMSET HA IEKTPOIPOBOIHOCTD
CBEPXIPOBOIHUKA. Ecian BUXpH HEOCTaTOUHO CHIIBHO 3a-
KpETJICHbl Ha KPUCTAIIIMUECKON perieTke (Cradblil «miH-
HUHI»), TO B 2JIEKTPHUECKOM I10JI€ OHM HAYMHAIOT JIBUTATh-
Csl U CBEPXIIPOBOJHHK II€pPeCcTacT ObITh MJCaTbHBIM IPO-
BOJAHUKOM C HYJIEBBIM comnpoTuBieHueM. OcoOeHHO
Oosplioe 3HavYeHHE 3Ta Ipobiema mpuodpena rnocie or-
kpoitus I. begnopuem u K. A. Mronnepom B 1986 1. BrIcO-
KOTEMIIepaTypHBIX CBEPXIPOBOJHUKOB. BbIcoKast Temmepa-
Typa CBEpXIIPOBOIAIIETO Mepexoa, mopsiaka 100 K, mo3so-
JSIET  WCTONB30BaTb  3TH  CBEPXIPOBOAHUKH  MPHU
OXJIKICHUH MX C ITIOMOIIBIO JKUIKOTO a30Ta, YTO BO MHOTO
pa3 gelieBie NpUMEHEHHs KuaKoro renus. Ilostomy mep-

BOHAYaJIbHO BO3HUKIIHM OOJBIINE HAMEHKAbI HAa CIIOIb30Ba-
HUE€ HOBBIX CBEPXIIPOBOJHHUKOB B TCEXHHKE. XoTs 3TH
CBEPXIPOBOIHUKH, ABJISISICH «CHIIBHBIMIY CBEPXIIPOBOTHH-
KaMHU BTOPOTO POJa, BBIACPKHUBAIOT OUEHb CHJIBHBIE Mar-
HUTHBIE TI0JIS, BUXPEBasl PEIIETKa UX CJ1a00 3aKpervieHa, 1
HEOOXOAMMBI CHEUHAlbHbIC YCHIHSA, 4YTOOBI ITOAABUTH
npeiid BUXpeil B MAarHUTHOM M0JI€ U 00ECIEYNTh HyJICBOE
compoTtuBieHne. Kak 3akpenuTs OTKpHTYI0 A. A. AGpuKO-
COBBIM BHXPEBYIO PEIIECTKY — OIHA M3 CaMbIX BaJKHBIX 3a-
Jiad B poOsiemMe BBICOKOTEMIIEPATYPHON CBEPXIIPOBOANMO-
CTH.

Jpyroe MakpoCKONHYECKOe KBAHTOBOE SIBICHHUE IPH
HU3KHAX TEMIIEPaTypax — CBEPXTEKYUYECTh KUIKOTO TeNs
(m3ortoma He-4), otkpsrtoe I1. JI. Kamumeii 8 1937 ., Taxoke
HE MOJYyYWJIO Cpasy MHKPOCKOIUYECKOTO OOBSICHEHHSI.
HauGonee ycremHoW Juis ONUCAHUSI CBEPXTEKYUYHX
CBOMCTB YKHJKOTO T'eliisl OKaszanach (peHOMeHOIornIecKast
teopus JI. JI. Jlannay. B ocHOBe ero Teopuu Jexano npej-
TIOJIOXKEHHUE O CYIIECTBOBAHUH JIBYX THUIIOB BO30YX/ICHHH B
cBepxTeKyuel (aze renusi: GOHOHOB C JIMHEHHOHN aucIep-
CHEH M POTOHOB C IIENBI0 B CIIEKTpe BO3OYKaeHni. Takoi
CHEKTp O0ECIIeurnBa CBEPXTEKyUHEe CBOMCTBA JKHUAKOCTH,
HO HUKaK He ObUI CBSA3aH C IPYTUM 3aMeuaTeIbHBIM SIBICHH-
€M B KBAHTOBBIX CHCTEMAaX OJMHAKOBBIX YaCTHI] — KOHJICH-
canueit bo3e—-DiHINTeHA TPU HU3KUX TEMIIEpaTypax, Ko-

ments either by a direct observation of the «Abrikosov vor-
tex lattice» on the surface of superconductors by magnetic
powder imaging technique or by a small-angle neutron scat-
tering which probes bulk properties of superconductors.

The behaviour of the vortex lattice in the external mag-
netic field is very important for electrical conductivity of a
superconductor. If vortices are not strongly pinned to the lat-
tice, they start to move in the applied electric field and the
superconductor loses its ideal conductor property to have
zero resistance. The problem became especially important
after the discovery by G. Bednorz and K. Miiller in 1986 of
high-temperature superconductors. High temperature of su-
perconducting transition, of the order of 100 K, enables one
to use liquid nitrogen for its cooling, which is much cheaper
than liquid helium. It gives great hopes to apply the new su-
perconductors in industry. Though these materials are of
strong type-I1 superconductors and have very high critical
magnetic fields, their vortex lattice is weakly pinned and
special efforts should be undertaken to suppress the vortex
motion in electric field and to ensure zero resistance. How to
pin down the vortex lattice discovered by A. A. Abrikosov
is one of challenging tasks in the problem of high-tempera-
ture superconductivity.

Another macroscopic quantum phenomenon at low
temperatures — superfluidity of liquid helium (isotope 4He)
discovered by P. L. Kapitsa in 1937 — has not also received
a microscopic explanation at once. The most successful the-
ory that properly described the superfluid properties of lig-
uid helium was L. D. Landau’s phenomenological theory.
The theory was based on the assumption that the spectrum
of excitations in the superfluid helium consists of two
branches: phonons with a linear dispersion and rotons with a
gap in the spectrum of excitations. The spectrum explained
the superfluid properties of liquid helium but had no con-
nection with another remarkable phenomenon in quantum
systems of identical particles — Bose—Einstein condensa-
tion at low temperatures when all the particles are accumu-
lated at the lowest energy quantum level. Close values of the
superfluid phase transition temperature of liquid helium and
theoretically estimated temperature of Bose—Einstein con-
densation for ideal helium gas, which are of the order of2 K,
suggest that these two phenomena have a common origin. In
1947, N. N. Bogoliubov proposed a microscopic theory of
superfluidity for a weakly interacting Bose gas, where he
managed to couple these two phenomena. He proved that
there was only one branch of quasiparticle excitations in a
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IJla BCE YAaCTHUIIbI CKAIUTMBAIOTCS Ha HU3IIEM DHEpPreTude-
ckoM ypoBHe. Ha BO3MOXXHYIO CBsI3b 3TUX JBYX SIBICHUI
yKa3bplBaja OJM30CTh TEMIICPATyphl ITEPEXO/la TeIUs B
CBEPXTEKyU€e COCTOSIHUE U TEOPETHUECKH BBIYUCICHHOMN
TeMIeparypsl 003¢-KOHCHCAIIUN aTOMOB Teiust 0e3 ydera
ux B3aumozeiicteust — nopsaka 2 K. B 1947 r. H. H. boro-
JM000BBIM OBLTa cPOPMYITHPOBAHA MHKPOCKOTIYECKAs TEO-
PHsI CBEPXTEKYYECTH TSI MOAEITH ¢1a00 HeHIeanbHOTo 00-
3e-raza, B KOTOPOM €My yZIajoCh CBSA3aTh 3TU JIBa KBAHTO-
BBIX sBJICHUSA. [Ipy 3TOM UM OBUTO MOKa3aHO, YTO CHEKTP
KBa3W4YaCTHI[ B CHCTEME C 003€-KOHIEHCATOM COCTOHUT
TOJBKO M3 OJHOW BETBH, ONMMCHIBAIOIICH KOJIeOaHUs IIOT-
HOCTH IPU BO30YKJCHUHM YaCTHIl U3 KOHJEHcaTa. DTO OT-
kpeitue O0buT0 yuteHo JI. [I. Jlanmay, koTOophlii B OKOHYA-
TEJBHOW Bepcuu (DEHOMEHOJIOTHYCCKOI TCOPHH BBEJI CITU-
HBIA CIEKTP, IUIABHO CBS3bIBAIONIMI (DOHOHHYH U
poronnyto BeTBU. ClieyeT OTMETHUTb, YTO JKCIEPUMEH-
TaJbHBIC MCCICIOBAHUS CIICKTpa BO3OYKICHHN B JKUIKOM
TeITUH, IIPOBOTUMBIE B TOM 4Hclie B Jlaboparopuu HEUTPOH-
Ho ¢m3uku OVISU, moaTBepauiy 3TOT BHIBOX O EAWHOM
CHeKTpe W, Oolee TOro, OKa3ald, YTO TMPH TEepexone B
CBEPXTEKYU€e COCTOSIHME BO3HUKAET U KOHAeHcauus boze—
DUHIITEITHA aTOMOB TEJIHS.

CyIecTBeHHBIN BKJIAJ] B Pa3BUTHE TEOPHU KOHJICHCA-
1y bo3e—DWHINTEHA 1 €€ CBS3H C IPYTUMH MaKpPOCKOITH-

YEeCKUMHU KBAaHTOBBIMH siBJeHHsIMH BHec A. Jlerrert. B
paborax 1970-x romoB OH MEPBBIM a7 OOBSICHEHUE 3ara-
JIOYHBIX CBOMCTB CBEPXTEKYUYeH *KHUIAKOCTH APYroro U30To-
na renus, He-3. DTOT U30TON UMEET MONTYLENbId SAepHbII
CIIVH | BEJCT ce0sl TO0OHO CBEPXTSIKEIIOMY DIICKTPOHHO-
My Ta3y, Ho 0e3 3apsma. [Ipu cBepXHU3KHUX TeMIIeparypax
BO3HUKAET CIIapUBAHME dTUX aTOMOB Telvsl, HO, B OTIINYUE
OT CUHIVIETHBIX KyIIEPOBCKUX Iap C HYJIEBBIM CIIMHOM, I1apa
aTOMOB TeNrs 00pa3yeT CBSI3aHHOE COCTOSTHHUE CO CITHHOM
€IMHMIIA — TaK Ha3bIBAEMOE TPUIUIETHOE CLIAPUBAHUE, ITPU
KOTOPOM OpOHMTAIILHBIM MOMEHT TaKXKe paBeH eauHuie. [1o-
9TOMY CBOMCTBA TaKOM aHM30TPOIIHOM CBEPXTEKYUEH KU~
KOCTH CYIIECTBEHHO OTIIMYAIOTCSI OT U30TPOITHOM CBEpXTe-
Kydectd atomoB He-4.

A. JlerreTTy mepBoMy yaanoch OOBSICHUTH CIOKHYIO
(hazoByl0 amMarpaMmy mnepexoja reius-3 B CBepXTeKyuee
COCTOSIHME BO BHEIIHUX IOJsIX. B mociennee Bpems um
OBUIH IMOJTYYCHBI Ba)KHBIC PE3YJBTATHI MIPU HCCIICAOBAHUU
00pa3oBaHMs BUXPEH BO BPAIIAIONIEMCSI COCY/IE CO CBEpX-
TeKy4eH KHUIKOCTHIO aTOMOB renusi-3. [1oqo0Ho MarHuTHO-
My TIOJIFO B CBEPXIPOBOJIHUKAX, BPAIICHHE PHBOIUT K I10-
SIBIICHHUIO BUXpPEH HOPMaJIbHOM (a3bl B CBEPXTEKydeH KOM-
MIOHEHTE W MOCTETIEHHOMY pa3pyIICHHIO CBEPXTEKY4eCTH
gepe3 00pazoBaHKe TypOyIEHTHOTO (Xa0THYIECKOT0) COCTO-
SHUSI B CUCTEME BUXpEN.

system with the Bose—Einstein condensate which was a den-
sity fluctuation of particles excited from the condensate.
This discovery was taken into account by L. D. Landau,
who in his final version of the theory introduced a single ex-
citation spectrum which smoothly coupled phonon and ro-
ton branches. It should be pointed out that experimental in-
vestigations of the excitation spectrum in liquid helium,
which were also carried out at the JINR Laboratory of Neu-
tron Physics, have proved this result of a single spectrum of
excitation and moreover have shown that the superfluid
phase transition is accompanied by the Bose—Einstein con-
densation of helium atoms.

An important contribution to the development of the
theory of Bose—Einstein condensation and its connection
with other macroscopic quantum phenomena has been made
by A. Leggett. In his theoretical investigations in the 1970s
he was the first who succeeded in explaining the mysterious
properties of superfluid liquid of another helium isotope,
3He. The isotope has a fractional nuclear spin and behaves
as a superheavy electron gas but without charge. At very
low temperatures the helium atoms are paired but, contrary
to the singlet Cooper pairs with zero spin, the 3He pair has
spin one, the so-called triplet pairing, which has the orbital

moment also equal to one. Therefore, properties of this
highly anisotropic superfluid are quite different in compari-
son with the isotropic superfluidity of “He atoms.

A. Leggett was the first to explain a complex phase dia-
gram for a superfluid phase transition in external fields. Re-
cently he has obtained interesting results concerning vortex
creation in a rotating vessel with superfluid 3He. Like a
magnetic field in a superconductor, the rotation creates vor-
tices of normal phase in the superfluid liquid and gradual
destruction of superfluidity by formation of a turbulent
(chaotic) vortex state.
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A. H. Cucaksan, O. IO. Illeéuenko, O. H. Heanoes

HpaBnﬂa CYMM KaK KJ/JIIYEBbIC TCCThI

i SIDIS-maHHbBIX

M3Bneuenue TMOJIAPU30BAHHBIX KBAPKOBBIX W TJIHOOH-
HBIX pacpe/ielIeHHH SBIISICTCS OCHOBHOM 3a/1aueii SKCTIepu-
MEHTOB I10 TTOJIYHHKIIIO3UBHOMY TITyOOKOHEYIIpyroMy pac-
cesrHMIO (semi-inclusive deep inelastic scattering — SIDIS)
C MOJIAPU30BAHHBIM ITYYKOM W MUIICHBIO. OCO6€HHO BaxX-
Hel Juis SIDIS-skcniepuMeHTOB BOIPOCHI, KacaroIiuecs
BKJIaJIOB B CITMH HYKJIOHA CTPaHHBIX KBapKOB M TIIIOOHOB, &
TakKe IO JISTKIX MOPCKHUX KBapKOB M BO3MOXKHOCTH pea-
JIM3aLUU JUIsl HUX CLEHApUsl HECUMMETPUYHOro Mopsl. Jlei-
CTBHUTEJILHO, B HACTOSIIEE BPEMSI XOPOIIO U3BECTHO, UTO B
HETOJISIPU30BAaHHOM CITydae MOpe JIETKHMX KBapKOB CyIIe-
CTBEHHO HECIMMETPHUYHO, TaK YTO BO3HUKAET BOIIPOC: pea-
JIM3YeTCsl JIM aHAJIOTMYHAsl CUTYalusl B IOJSPHU30BAHHOM
cilyyae, T. €. paBHA JIM IOJSIPU30BaHHAs IIOTHOCTH Au
notHoCTH Ad?

J1s1 monsipu30BaHHBIX KBAPKOBBIX paclpeeieHUH, n3-
BieueHHBIX B SIDIS-skcniepuMenTax, BaXKHEHIIIMMH TECTa-

MU SIBIISIOTCS TIpaBHJa CyMM, OCHOBAHHBIC Ha SUf(Z)— u
SUf(3)—chMeTpmx. Ecmu SUf(3)-CI/IMMeTpI/I}I SIBIISIETCS
NPUOIMKEHHOM, TO SUf(z)—CI/IMMeTpI/Iﬂ MOXKET paccMarpH-
BaThCA KaK MMOYTH TOYHAS, TaK JKe KaK U COOTBETCTBYIOIIEE
el IpaBUJI0 CyMM — IIpaBWJIO CyMM bbépkeHa.

B pa6orax [1] u [2] aHamu3upyercs, 10 KaKOH CTETICHH
pe3ynbTatel coBpeMeHHBIX SIDIS-3kcepiMeHToB Haxo-
JSITCSL B COIVIACHU C NPEACKAa3aHUAMHM IIPAaBHI CyMM. B TO
BpeMs Kak B paborte [ 1] Takoit aHAIN3 IPOBOIUIICS JUIS ITpa-
BHJIa CyMM, OCHOBaHHOTO Ha SUf(3)-CI/IMMeTpI/II/I, B pabote
[2] MBI cCKOHTIEHTpHUPOBATHCH Ha MpaBUie CyMM brépkeHa.

B pabore [2] ObUH TpoOaHANH3UPOBAHBI KBApPKOBEIC
pacmpezenenus, noiydeHHsle Koiuradbopammsmu SMC u
HERMES. bbu10 noka3saHo, 4to eciu pe3yasrarsl SMC amns
MIEpBBIX MOMEHTOB MOJIIPU30BAHHBIX KBAPKOBBIX pacIpesie-
JeHUH A ;g HaXOAATCS B XOPOLIEM COOTBETCTBHH C IIPABHU-

A. N. Sissakian, O. Yu. Shevchenko, O. N. Ivanov

Sum Rules as the Key Tests

for SIDIS Data

The extraction of the polarized quark and gluon densi-
ties is the main task of the SIDIS experiments with the po-
larized beam and target. Of special importance for modern
SIDIS experiments are the questions of strange quark and
gluon contributions to the nucleon spin, and also the sea
quark share, as well as the possibility of broken sea sce-
nario. Indeed, it is known that the unpolarized sea of light
quarks is essentially asymmetric, and, thus, the question
arises of whether an analogous situation occurs in the polar-
ized case; i.e., whether the polarized density Au is equal
to Ad.

The crucial tests for the polarized quark distributions
extracted from the SIDIS data are the sum rules dictated by
the SU/(2) and SU/(3) symmetries. While the SUf(3) sym-
metry (and, as a consequence, the respective sum rule) is

rather approximate, the SUf(2) symmetry may be regarded
as almost exact, as well as the respective sum rule — the
Bjorken sum rule.

In papers [1] and [2] it was analyzed to what extent the
results of modern polarized SIDIS experiments are in agree-
ment with the sum rule predictions. While in Ref. [1] such
an analysis was performed with respect to the sum rule
based on the S U/(3) symmetry, in paper [2] we concentrated
on the Bjorken sum rule.

In [2] the polarized quark distributions obtained by the
SMC and HERMES collaborations were analyzed. It was
shown that, while the SMC results for the first moments A ;¢
are in good agreement with the Bjorken sum rule, the re-
spective HERMES results are inconsistent with this impor-
tant sum rule. The reasons for this contradiction and the way
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JOM CyMM bbEpkeHa, TO COOTBETCTBYIOIIME DPE3YJIBTAThI
kommaboparun HERMES cmiibHO TIpoTHBOpEYaT STOMY
BaKHEHIIeMy MpPaBUIYy CyMM. BbUTH moka3aHb! NMPUYNHBI
3TOTO MPOTHBOPEYHS U ITyTH BBIXOMA U3 Hero. B padote [2]
TaKKe MOIYEPKUBAETCSA, YTO CUTYallUsl, BOSHUKAIOIIAs C He-
koppekTHbIM aHanmu3oM HERMES-ganHBIX, MOXET ciy-
JKUTHh HaszumaHueMm it Aapyrux SIDIS-skcrepuMeHTOB, B
gactHoCcTH, Ui 3kcniepuMeHTa COMPASS. C onHoit cto-
POHBI, HWXKHAS I'paHHULA N0 ObEPKEHOBCKOMY X IOJIKHA
OBITH KaK MOXXHO MEHBIIE, YTOOBI JOCTUTHYTh MAaKCHMaJIb-
HOW TOYHOCTHU AJIS IEPBBIX MOMEHTOB. C Apyroil CTOPOHBI,
Ype3BBIYAfHO BaKHO MAKCHMAIbHO YBEIWYHTH CPEIHEE
3HAYEHUE QZ, 4TOOBI OBLI IPUMEHHM IPOCTON aHAJIH3 B JIU-
nmupyromeM nopsake (leading order — LO) KX/I. B mpo-
TUBHOM CJTy4ae JI0 TeX 1op, noka SIDIS-acummerpun Oymyt
M3MEPATECA TIPH CpeHeM 3HadeHni O 2 MOps/IKa, JOCTHI-

nytoro HERMES, 2,5 B 2, LO-ananu3 6yaet HemocTaTo-
YeH U OTpedyeTcs aHAIU3 B CIICAYIOIIEM 38 JIHUPYOLIUM
nopsiake (next to leading order — NLO) KX/1, uTo0s1 mosty-
YHTb KOPPEKTHBIE pacIipesieNieH s, coracyromuecs ¢ GpyH-
JIAMCHTAIbHBIMH OTPAaHUYCHHUSIMHU, TUKTYSMBIMH [IPaBHIIa-
MH CyMM.

B pabote [2] Obl1a TakKe MpoaHATU3UPOBAHA BO3ZMOXK-
HOCTb pean3aluil HECUMMETPUYIHOTO CIICHAPHS IS OIS~
PHU30BAaHHOTO MOPS JIETKUX KBApKOB. BBIIO MOKazaHO, 4TO
eclii 0 KpailHeHd Mepe ONyOJIMKOBaHHBIC PE3YNIbTaThI
HERMES nns BajeHTHBIX KBapKOBBIX pPacHpeAeiIeHUN
ONU3KH K peasibHBIM (yOBICTBOPSIOIINM HCTHHHOMY 3KBH-
BaJICHTY TpaBWia CyMM beépkeHa), TO MPUMEHEHHUE SKBH-
BaJICHTa IIpaBuJia CyMM bbEpkeHa, 3alMCaHHOIO B TEPMU-
HaX BaJICHTHBIX U MOPCKHX KBApKOBBIX pacIpeleeHHH,
MIPUBOIUT K HHTEPECHOMY PE3yIbTaTy

Ayt —Ad =0,235+0,097,
T. €. BeNMuuHa Aqu — AIJ ommyaercs ot Hyis (2,42 cran-

JapTHBIX OTKHOHCHPI?[) H, TAKHUM 06pa30M, TIOJIAPU30BAHHOC
MOP€ JIETKUX KBApKOB SABJISCTCA CYIICCTBEHHO HECHUMME-
TPUYHBIM.
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to improve the situation were discussed. It was also stressed
in [2] that the situation with incorrect analysis of the HER-
MES data might serve as a good lesson for other polarized
SIDIS experiments, in particular, for the COMPASS experi-
ment. On the one hand, the low x ; boundary should be as
small as possible to achieve the maximum accuracy for the
first moments. On the other hand, it is extremely desirable to
maximize the average Q2 value for the simple LO analysis
to become applicable. Otherwise, while the SIDIS asymme-
tries are measured at average QZ, which is still about the

HERMES value 2.5 GeV 2, the LO analysis is not sufficient
and NLO analysis is necessary to get reliable polarized dis-
tributions consistent with the fundamental restrictions, such
as the Bjorken sum rule.

In paper [2] the possibility of broken polarized sea sce-
nario was also analyzed. It was shown that, if at least the
published HERMES results for the valence quark distribu-

tions are close to the real ones (satisfying the real equivalent
of'the Bjorken sum rule), application of the equivalent of the
Bjorken sum rule written in terms of the valence and sea
quarks leads to a rather amazing result

At —Ayd =0.235+0.097;

i. e., the quantity Aju — A 13 we are interested in is not zero,

as compared to the total error (2.42 standard deviations),
and the polarized sea of light quarks is asymmetric, with re-
spect to u and d quark polarized distributions.
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A. A. banoun

HekxoTopsble mepcneKTHBHBIE HANIPABJICHUS
IKCNIEPUMEHTAJbHBIX MCCJIEOBAHUH

HA HYKJIOTPOHE

Cpenn (yHIaMEHTAIBHBIX TPOOJIEM COBPEMEHHOU
snepHoi pr3nKu 1 PU3NKK 9aCTUI] 0COOYIO BAXXHOCTH UME-
10T 1Tpo0IIeMbl KOH(paHMEHTa B CHIIBHBIX B3aMMOACHCTBHU-
X, TPOMCXOXK/ICHUS CTIMHA HYKJIOHA, CTPYKTYPHI BAKyyMa B
KBaHTOBOM XpoMoanHaMuKke. Pemenne aTux npobdiem Tpe-
OyeT MIyOOKHX SKCIIEPUMEHTAIBHBIX U TEOPETHUECKHUX HC-
CJIC/IOBAHHM MTPOIIECCOB, MPOTEKAIONINX Ha PACCTOSHUSAX OT
TopsiJIKa pajinyca KoH(aifHMeHTa, T/1e IOMHHUPYIOT HeTlep-
TypOaruBHbBIE SPQEKTH, 10 TaKUX, HA KOTOPBIX HaYWHAET
paborars neprypbaruBHas KX/I.

Opnolt U3 HamboJee BAXHBIX MPOOJIEM B HACTOSIIEE
Bpems, Kak ee copmynupoBan B 1994 r. u3BeCTHBINA yue-
Heii C. Haramust, siBIsieTCs onpezieNieHue yCIOBUH, TPH KO-
TOPBIX ATPOHBI TEPAIOT CBOIO HHAUBUIYAJIFHOCTh U OCHOB-

HYIO POJIb HAUMHAIOT UTPaTh BHYTPEHHUE CTETIEHH CBOOO/IBI
HYKJIOHOB.

Axanemuk A. M. banmauH npeamoKit Ki1acCuUKAIHIO
NPUMEHUMOCTH TIOHATHUSL «OQJEMEHTapHas YacTUla» Ha
OCHOBE BBEJICHHOM UM IIEPEMEHHO b, (KBazpara OTHOCH-
TEIbHOU 4-MEpPHOI CKOPOCTH MEXAY paccMaTpUBacMbIMU
o0bekTamu) [ 1], 4To, 1Mo CyTH, SBISICTCS OTBETOM Ha ITOCTa-
BJICHHBIN BOMPOC.

DKCIIEpPUMEHTAIBHO HaOI0MaeMoe n3MeHeHne (DyHK-
LIMOHAJILHOTO BHJIa 3aBUCUMOCTEMN pacrpeesIeHUi YacTHI]
110 TIEPEMEHHOM b, OT TOJIFOCHOTO K SKCIIOHEHIUATLHOMY
1 CTEIICHHOMY OOOCHOBBIBACT MPEUIOKCHHYIO KITaCCH(H-
KaIliIO0 B3aUMOJICHCTBHI DIEMEHTAPHBIX YacTHI [2]:

A. A. Baldin

Some Promising Directions of Experimental
Research at the Accelerator Nuclotron

The problems of confinement in strong interactions, the
origin of spin of a nucleon, the structure of vacuum in quan-
tum chromodynamics are among the most important funda-
mental problems of modern nuclear and particle physics.
The solution of these problems requires thorough experi-
mental and theoretical investigation of the processes from
the distances about the radius of confinement, where
nonperturbative effects dominate, to the distances where
perturbative QCD becomes valid.

One of the key problems nowadays formulated by a dis-
tinguished physicist S. Nagamia in 1994 is the determina-
tion of the conditions in which hadrons lose their identity
and subnucleonic degrees of freedom begin to play the dom-
inant role.

Academician A. M. Baldin proposed the classification
of applicability of the notion «elementary particle» on the
basis of the variable b, (square relative 4-velocity between
the considered objects), which he introduced [1], that is es-
sentially the answer to the above question.

The experimentally observed change of the functional
dependence of particle distributions over the variable b,
from the pole-like to the exponential and power-like vali-
dates the proposed classification of elementary particle in-
teractions [2]:

e the region 0 < b, < 1072 relates to nonrelativistic nu-

clear physics, where nucleons may be considered as point
objects;
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* obmacte 0 < b, < 1072 COOTBETCTBYET HEPEISATUBUCT-

CKOI1 siiepHO (pH3HKe, I/1e HYKJIOHBI MO)KHO paccMarpH-
BaTh KaK TOYEUHbIE OOBEKTHI;

* 00macth b, ~ 1 COOTBETCTBYET BO30OYKICHUIO BHYTPEH-
HUX CTETeHeH CBOOO/BI aJpOHOB;

* obmacte b >>1 NOIKHA, B NMPHHIWIE, OMHCHIBATHCS
KBaHTOBOM XpOMOJMHAMMKOM.

Oty Kiaccu(PUKALKI0 MOXHO MPOUJLTIOCTPUPOBATH Ha
OCHOBE 3KCIEPUMEHTAIBHBIX 3aBUCHMOCTEH MOTHBIX cede-
HUH B3aMMOJCHCTBUS PA3NUYHBIX YACTHIl IIPH Pa3INIHbBIX
9HEPTUsxX CTOJIKHOBeHHUs. Ha pucyHke IokazaHa 3aBUCH-
MOCTb IIOJIHBIX CEUEHUI B3aUMOJECICTBUS IPOTOHOB, JT-ME-
30HOB M K-ME30HOB OT OBICTPOTHI HAJICTAIOUICH YaCTHUIIBI
(mannble B3aThl U3 [3]). CBA3b OBICTPOTHI p M b, BbIpaXKa-
erca popmynoit by, =2[(U U, )—1]=2[chp; —1] 3necs
U — 4-CKOpOCTH CTAIKUBAIOIIMXCS YACTHII.

Taxkum o6pa3om, BO3OYXICHHE BHYTPECHHUX CTEHCHEN
cBOOO/IbI HYKJIOHOB HAYMHAETCS IIPK P ., by ~ 1, a uHTEp-
Bal p=1+3 COOTBETCTBYeT OJHEPTUAM IIyYKOB s1ep
1-10 I'>B/HyKI0H — 3HEPreTHUCCKOMY JAMANa30Hy HYKIIO-
TpOHa.

IToguepkHeM, 4TO KiIr0YEBasi 0COOEHHOCTh HCCIIEI0BA-
HUW B PESITUBUCTCKOH sIIEpHON (DU3HMKE CBs3aHA C TPUH-
LUNUAIBHON HEBO3MOXKHOCTBIO PAa3[eiIUTh BHYTpPCHHEE
JIBIDKCHUE HYKJIOHOB B JIpE U JIBIKCHUE Apa Kak 1IEJI0TO.
OTO MPHUBOIUT K PAAY HEOOBIUYHBIX 3KCHEPHMEHTAIBHBIX
3pPeKTOB — KyMyIATHBHOMY 3(dekTy, rmydokonoamnopo-
TOBOMY POXJICHHIO aHTUMaTepuHu U T. 1. [lox riry6okomon-
MOPOTOBBIMHU 37IECH ITOHUMAIOTCSI TAKWE KWHEMaTHYECKHUE
YCIIOBUSI, KOTJIa PETHCTpUpyeMas acTHIAa HE MOXKET 00pa-
30BaThCsS B OJHOHYKJIOHHBIX B3aMMOACHCTBUSX. YCHJICH-
HbIE A-3aBUCHMOCTH TaKUX PEaKIUii aKTUBHO U3y4alliCh U
U3YYaloTCsl B HMIMPOKOM JMAIa30HE SHEPIHi CTaJIKHBAIO-

® pp
O mb | o v ap
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o K'p
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* the region b, ~1relates to excitation of internal hadron
degrees of freedom;

¢ the region b, >>1should in principle be described by
quantum chromodynamics.

This classification can be illustrated on the basis of the
experimental data on total interaction cross sections for dif-
ferent particles and a variety of collision energies. Figure
shows the total interaction cross sections of protons,
o mesons and K mesons as functions of the projectile rapidi-
ty (the data are taken from [3]). The rapidity and b, are re-
lated by the formula b, =2[(U,U,)—1]=2[chp; —1]
Here U are the 4-velocities of the colliding particles.

Thus, the excitation of internal degrees of freedom of
nucleons starts at p ;;, b, ~ 1, the transition region p =1+ 3
corresponding to beam energies of 1-10 GeV/nucleon, the
energy range of the Nuclotron.

It should be emphasized that the key feature of investi-
gations in relativistic nuclear physics results from the fact
that it is in principle impossible to separate internal motion
of nucleons in a nucleus and motion of the nucleus as a
whole. This leads to a number of specific experimentally
observed effects: the cumulative effect, deep subthreshold
antimatter production, etc. Here, «subthreshold» means
such kinematical conditions when the registered particle
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muxcest spep [4-13]. Haubonee sipkue sddexts Habmona-
JUCh WMEHHO B TICPEXOAHOW  00NIacTH  SHEPTHi
1-10 I'3B/nyxinon. Onncannst HHKJIIO3WBHBIX CIIEKTPOB PO-
JKACHUS KyMYJISITUBHBIX U IIOANIOPOTOBBIX YaCTHIL IEIaIHCh
Ha OCHOBE PA3IMYHBIX MOJEJNEH, B YaCTHOCTH, KOJIHYe-
CTBEHHOE ONMCAHNE MOXET OBITh JAHO B paMKax aBTOMO-
nenpHOTO TIoxoza [14]. OgHako 3aBUCUMOCTh JTUHAMUKH
00pa3oBaHMs YacTHIl B TAKMX IPOIECCaX OT MHOXKECTBEH-
HOCTH, KOTOpasi MOXET UrpaTh CYIIECTBEHHYIO pOJIb, Ha-
HpaBJIeHHs MOJIAPU3ALUH CTAJIKUBAIOLIUXCS 0OBEKTOB, CTe-
MIEHN IIEHTPAIbHOCTI) M INIOCKOCTH PEaKIMX MpaKTHUe-
CKU HE U3yUEHA.

B Hacrosiee Bpems He CyIIECTBYET 3aKOHYEHHOM Teo-
pUM TONAPU3ALMOHHBIX SIBICHUA B aJApPOH-aJIpOHHBIX U
aJPOH-SICPHBIX B3aMMOJCIHCTBUAX TPU BBICOKUX SHEPTH-
AX. DKCIEPUMEHTBI M0 U3MEPEHUIO OJHOCHMHOBOH acHM-
MeTpun B peakimsx D+ A = 7,K, p+ X m03BoNST mpo-

BEPUTH TPEACKA3aHUSA O 3HAKAX aCHMMETPUH KaK B KyMy-
JNATHBHOM, Tak ¥ B HEKYMYJIATHBHOW oONacTu W,
cJel0BaTeIbHO, O MEXaHU3Me MoJisipu3auuu. Takue uzMe-
PpCHHS TAyT IOMOJHUTEIBHYO HHPOPMAIIUIO O CIIMHOBOM
CTpyKType nedTpoHa. OAHUM W3 MPEACcKa3aHUi SBISETCS

CMEHA 3HaKa aCHMMETPHUHU MPU NIEPEXO/E U3 HEKYMYJIATUB-
HOMW 00JIaCTH B KyMYJISITUBHYIO.

W3yuenne A-3aBUCUMOCTH OJHOCIIHMHOBBIX aCHMMET-
puii B D—A-B3auMOJEHCTBUAX TaKXKe MPEICTABIACT HHTE-

pecC Ijid U3ydCHUs BIUAHUA HI[CpHOI\/II Cpe€abl HAa MEXaHU3M

00pa30BaHMs YaCTHIl C YIETOM CIIMHOBBIX CTENEHEH CBO-

001BI.

CeueHusi MOANOPOTOBBIX M KyMYIATHBHBIX PEAKIMH
MaJlbl, ¥ JUIS X U3y4eHHsI HEOOXOIMMBI CBETOCHIIBHBIC Mar-
HUTOONTHYECKUE CIIEKTPOMETPBI. IIprMepoM Takoro criek-
TpOMeETpa sIBJIIETCS BBEAEHHAs B AKcIulyarauuio B 2001 .
ycranoBka MAPYCHI [15]. Bonbimas cBetocmiia U Haaexk-
Hast MACHTU(HUKALHUS PETHCTPUPYEMBIX YACTHI] C XOPOIIUM
pa3pemeHneM Mo UMITYJIbCY HEOOXOMMBI JJIS:

* M3YYEHHUS PEJIKUX MPOIECCOB, UMEIOIINX Majble cede-
HUSL;

* TIOJyYEHUs TOCTOBEPHOM, CTATHCTUIECKH 00eCIIeueHHOM
nHPOPMALMHK O TIOMSPU3ANMOHHBIX XapaKTEPUCTHKAX
B3aHMOJICHCTBHS,

* CO3JaHMs ITyYKOB BTOPHYHBIX YACTHUI JUISl TIPHKJIAIHBIX
HCCIIeJOBAaHUH (MCITBITAHUS IETEKTOPOB U T. JI.).

B oTmirume ot 10porocTosiinxX yCTaHOBOK ¢ 47-reomMe-
Tpuel, 0coOeHHOCThI0 ycTaHOBKH MAPY CS siBnisiercst BO3-

cannot be produced in single-nucleon interactions. En-
hanced A-dependences of such reactions have been and are
actively studied in a wide range of collision energies [4—13].
The most striking effects were observed in the transition en-
ergy region 1-10 GeV/nucleon. Inclusive spectra of produc-
tion of cumulative and subthreshold particles were de-
scribed on the basis of different models; in particular, quan-
titative description can be given in the framework of the
self-similarity approach [14]. However, the dynamics of
particle production in such processes depending on multi-
plicity, which may play a significant role, polarization of
colliding objects, centrality, and reaction plane practically
has not been studied.

At present, there is no complete theory of polarization
phenomena in hadron—hadron and hadron-nuclear interac-
tions at high energies. The experiments on measurement of
single-spin asymmetry in reactions D+4 = w.K,p+X
would allow one to test the predictions on asymmetry signs
both in cumulative and noncumulative regions, and, there-
fore, on the polarization mechanism. Such measurements
will yield additional information on spin structure of the
deuteron. One of the predicted phenomena is the change of

the asymmetry sign at the transition between noncumulative
and cumulative regions.

The study of A-dependence of single-spin asymmetry
in D—A interactions is also of interest for investigation of

the role of nuclear medium in the mechanism of particle
production with the account of spin degrees of freedom.

The cross sections of subthreshold and cumulative re-
actions are low, and their investigation requires wide-aper-
ture magnetooptical spectrometers. One of such spectrome-
ters is the MARUSYA set-up put into operation in 2001
[15].

High aperture and reliable identification of registered
particles with good momentum resolution are required for:

* investigation of rare processes with low cross sections;

» obtainment of reliable statistically valid information on
polarization characteristics of interactions;

¢ production of secondary beams for applied research (de-
tector testing, etc.).

Unlike expensive installations with 47 geometry, the
specific feature of the MARUSYA set-up is a capability of
step-by-step development & upgrade and transition from in-
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MOYXHOCTB TO3TAITHOTO €€ Pa3BUTHSI ¥ TIEPEXOJ1 OT UCCIIEeI0-
BaHU MHKIIO3MBHBIX MPOIIECCOB, KOTOPOE YK€ HA4aTo, K
N3YUYCHHIO OKCKITFO3UBHBIX peaKHHﬁ.

B mocnennem ceance paborel cMHXpo(dazoTpoHa Ha
cnextpoMerpe MAPYCSI nmomydeHsl HOBbIE SKCHEPUMEH-
TaJbHbIE JaHHBIC IO ACUMMETPHUSIM B PEAKIUAX C MOJISIPU-
30BaHHBIMH MPOTOHAMU U JieTpoHamMH. BakHO OTMETUTS,
4TO y’K€ JOCTUTHYThIE MapaMeTphl MOJIIPU30BAHHBIX ITy4-
KOB HYKJIOTPOHA MO3BOJISIOT MPOJOKUTE 3TH UCCIIEI0Ba-
Hus Ha yctaHoBke MAPYCSI.

[Iponomxenue uccae 0BaHUM MOJIOPOrOBBIX U KyMY-
JSITUBHBIX PEaKIUH C M3MEPEHHUEM MHOXKECTBEHHOCTH, a
TaKKe B 3aBUCUMOCTH OT HAIPaBJICHUS MOJISPU3ALUH CTaII-
KHBAIONINXCsl 0OBEKTOB SBIISICTCSI OTHUM M3 HanOouree mep-
CIEKTUBHBIX HAIlPaBJICHUH YKCIIEPUMEHTAIBHBIX UCCIEI0-
BaHUI HA HyKJIOTPOHE.

Ermme ogHAM mepCcTIeKTHBHBIM HAIIPABICHUEM SIBIISCTCS
HCCIIeIOBaHNE Ha BHYTPECHHNX MHUIICHAX HYKJIOTPOHA.

WccrnenoBanns (parMEeHTAIIMOHHBIX IIPOIECCOB B
STPO-SIIEPHBIX CTONKHOBEHUSX MIPU PENIATUBUCTCKUX YHEP-
TUSIX TPOBOASATCS HAa HPOTsHKeHHH Oosee 20 yer. Do
00J1aCTh PEIITUBUCTCKOM sIIEpHOM (DU3HMKH, B KOTOPOH, 110
knaccuuxanuu A. M. banmuna, by, perucTpupyemeIx ya-
crun Menbie 102, B uactHocTH, rpynmoii B. A. HukutuHa

MPOBEICH PsIJi BAKHBIX SKCIIEPUMEHTOB B 00JacTH (par-
MEHTAIlMM MHIICHH Ha BHYTPEHHHX ITydyKaxX CHHXpoga3zo-
Tpona [16-18]. B oOcCHOBHOM U3y4YaluCh CEUCHUS
oOpasoBanust pparMeHToB ¢ sHepruer ot 20 g0 200 M»3B.
Baxknbie pesysabrarhl B 00ACTH HCCICIOBAHUSI MYJIBTH-
(hparMeHTaI[MOHHBIX TPOIIECCOB IMOJYYEHbI Ha BBIBEICH-
HBIX ITyuKax cuHxpodazorpona rpymnmoii B. A. Kapuayxosa
Ha yctaHoBke PA3A (MpoA0IKEeHNE NCCIIeTOBAHMMA TIaHU-
pyeTcs Ha IydYKax HykioTpoHna) [19-21].

CoBpeMeHHast TEXHUKA U KOHCTPYKTUBHbBIE 0COOCHHO-
CTH HYKJIOTPOHA ITO3BOJISIIOT MPOBOJUTH MPUHIMIHAIBHO
HOBBIE HCCIIC/IOBAaHMS (PparMEHTAMOHHBIX IPOIECCOB C
UCTIONIb30BAaHNEM BHYTPEHHHUX MUIICHEH.

[lepBbIie KCTIEPUMEHTHI, IPOBEJCHHBIE B paMKaX KOJI-
nabopaun MAPYCSl Ha BHYTPEHHHX MHUIIEHSIX HYKIIO-
TPOHA C JETEKTOPaMU HOBOTO THWIIA, TTO3BOJIMIN 3apeTH-
CTpUpOBaTh (hparMeHThl ¢ dHeprusMu MeHbine 20 MoB
[22]. DTa obmacTh sHEPrHii PparMEHTOB OTHOCHTCS K 00J1a-
CTH TaK Ha3bIBA€MOH KyJIOH-sIepHON nHTepdepenimu. Kak
MTOKA3aJIi Pe3yIbTaThl SKCIIEPUMEHTOB, CEYEHHUS 00pa3oBa-
HUS (PParMEHTOB MMEIOT ITOJIOCHBIN XapaKTep 3aBHCHMO-
CTH, TTapaMeTpPbl KOTOPOTO eIIe clexyeT yTodHuTh. Mcce-
JTIOBAaHUS B TaHHOHN 00JIaCTH CBSI3aHBI C TAKUMHU (yHIaMEH-
TaJbHBIMH TPOOJIEMaMHu, KaK OIpEJeICHHE YCIOBHH

vestigation of inclusive processes, which has already begun,
to study of exclusive reactions.

New experimental data on asymmetries in reactions
with polarized protons and deuterons were obtained using
the MARUSYA set-up during the last run of the Syn-
chrophasotron. It is important to emphasize that the parame-
ters of polarized beams achieved at the Nuclotron give an
opportunity to continue the research in this direction at the
MARUSYA set-up.

The continuation of investigation of subthreshold and
cumulative reactions combined with the study of multiplici-
ty and polarization of colliding objects is one of the most
promising directions of experimental research at the Nu-
clotron.

Another promising direction is the research with inter-
nal targets at the Nuclotron.

The investigations of fragmentation processes in nucle-
us—nucleus collisions at relativistic energies have been car-
ried out for more than 20 years. It is the field of relativistic
nuclear physics in which, according to the classification by
A. M. Baldin, b;;, of the registered particles is less than
102, In particular, a number of important experiments on
target fragmentation were carried out with internal beams of

__________________________}pJi

the Synchrophasotron by the group of V. A.Nikitin
[16-18]. The cross sections of production of heavy frag-
ments of energies mainly from 20 to 200 MeV were investi-
gated. Important results in the field of multifragmentation
processes were obtained using the external beams of the
Synchrophasotron by the group of V. A. Karnaukhov at the
FAZA set-up (these investigations are planned to be contin-
ued with the beams of the Nuclotron) [19-21].

Modern techniques and design features of the Nu-
clotron allow us to carry out principally new investigations
of fragmentation processes using internal targets.

The first experiments carried out in the framework of
the MARUSYA collaboration using the internal targets of
the Nuclotron with detectors of a new type allowed us to
register fragments with energies less than 20 MeV [22]. This
range of fragment energies relates to the so-called
Coulomb-nuclear interference. The experimental results
showed that the cross sections of fragment production are
pole-like, with the parameters which need to be determined
more precisely. The investigations in this field address such
a fundamental problem as determination of the conditions of
total disintegration of heavy nuclei, which correlates natu-
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IIOJIHOTO pa3Bajia TSKEJNbIX SJEpP, KOTOPbIE €CTECTBEHHBIM
00pa3oM MEepeKITNKAI0TCA C MPUKIAIHBIMU HCCIIEIOBAHMS-
MU B 00JIACTH SI/ICPHON SHEPTETUKH, B YACTHOCTH, TPAHCMY-
TalKel PaJluOAKTUBHBIX SEP.

TexHuueckne xapakTepHCTHKH HYKIOTPOHA ITO3BOJIA-
10T TPEIU3NOHHO M3MEHSTh YHEPIHIO HAJICTAIOUINX SIIIEp.
Taknm 00pa3oM, BO3MOXKHO U3Y4EHHE SK30THIECKHUX Pe30-
HAHCHBIX COCTOSIHUN SIIEPHON MaTepUU B LIMPOKOM JHaIia-
30HE dHeprui ot coteH Ma3B 1o necsatu ['9B. Bapbuposa-
HUE DHEPIMHM M THIA YCKOPSIEMBIX YacTHIl II03BOJISET
W3YYHUTh YCIOBUSI IOJTHON I€3NHTETrPALlUH SIAEP.

[IpuBenem mpocTeifie OLeHKH CBETUMOCTH JUIs 9KC-
NEpPUMEHTOB Ha BHYTPEHHUX MMIIEHAX HYKIOTpoHa. [Ipu
HMHTEHCUBHOCTH Iy4Ka MpoToHOB / = 10 81010

IMOJIb30OBAHUCM  MHIICHM M3 30JI0Ta C

MKC C HC-
IUIOTHOCTBIO
p=193 r/e u Tommuuoii h=5-10"% cm (B aTOM CIY-
4ae IMHEHHAs IUIOTHOCTh p; = p-h= 9,65-107° r/cm?)
MIMEEeM 4YMCIO HYKIIOHOB Ha HyTu mydka N = p;/m, =

=9,65-107°/1,66-10"** cMm™2 =5,8-10"cm 2. TTpu otux
YCIIOBHSIX CBETUMOCTh N [ ~6-1033+10% em™2-¢7 .
Taxum 00pa3oM, U3MEPUMBIMU CTAHOBSITCS IIPOLIECCHI C Ce-
YEHUSIMU Ha YPOBHE 1072 H6. Ouenkn poxnaenus J/y st

SHEpruil HyKJIOTPOHA, MPUBEACHHBIC B [14], MOKa3bIBAIOT,

YTO M3yYEHHE TAKUX IPOLIECCOB CTAHOBUTCS PEATHUCTUY-

HBIM. M cTI0/1b30BaHHbIC TAapaMEeTPhI B3ATHI TPUMEHUTEIHHO

K IPOBEACHHOMY HaMH SKCIIEPUMEHTY H B IaJIbHEHIIIEM MO-

T'YT OBITh CYIIECTBEHHO YIyYIICHBI.

Ha yckopurensnom kommiekce JIBD umerorcst Bo3-
MOKHOCTH IOy 4€HHSI KCIIEPUMEHTAIbHBIX IAHHBIX, KOTO-
pble HE MOT'YT OBITh OITMCAHBI B PAMKaX CYIIECTBYIOIIHUX Te-
OpPETHUYECKUX IPECTABICHUH, OTHOCAIINECS K Hanboiee
(hyHIaMEeHTAIBHBIM TIpo0IeMaM COBPEMEHHOW SJepHOM
¢uzuxu. OcoOblit HHTEpEC IPEICTABISAIOT:

* HU3y4eHHE A-3aBUCHUMOCTEIl KYMYISITUBHOTO U JBAXKABI
KyMYJISITHBHOTO POXKACHUSI aJ[pOHOB U 00pa3oBaHMs aH-
TUMaTEepUu;

* HAKOIUICHWE JAHHBIX IO MOJSIPU3ALUOHHBIM XapaKTepu-
CTHKaM SJCPHBIX PEakIfil B IEPEXOIHON 00IacTH dHEP-
THii;

* HCCIIe/IOBaHMS MYNBTH(ParMEHTAIMHN s7ep Ha BHYTPEH-
HUX MUILIEHSIX HYKJIOTPOHA.

OueBuHO, YTO IS TOTy4YeHUs PyHIaMEHTaIbHBIX Ha-
YUHBIX PE3yJIbTaTOB HEOOXOAUMO COUETaHHE IIyYKOB CBEPX-
COBPEMEHHOTO YCKOPHUTENS HYKJIOTPOHA M COBPEMEHHBIX
9KCIIEPUMEHTAIILHBIX YCTAaHOBOK. Takoe codeTaHue crerna-
et OMSIN npuBneKaTenbHBIM JIJIS1 MOJIOJBIX YUEHBIX. byaem

rally with applied research in the field of nuclear power pro-
duction, in particular, transmutation of radioactive nuclei.

The performance characteristics of the Nuclotron allow
us to change the projectile energy with high precision. So, it
is possible to study exotic resonance states of nuclear matter
in the wide range of energies from hundreds of MeV to ten
GeV. Variation of energy and type of accelerated particles
allows one to study the conditions of total disintegration of
nuclei.

Below are simple estimates of luminosity for experi-
ments with internal targets of the Nuclotron. For the pro-
ton beam with the intensity /=10 81010 us and a
gold target with the density p =19.3 g/em® and thickness
h=5-10"% cm (linear density in this case being equal
to p; =p-h=965- 1073 g/cmz), the number of nucle-
ons along the beam path equals N =p;/m, =
=965-1073/166-1072* ecm™2=58-10"cm™2. The Iu-
minosity in these conditions is N+/=6-10 310 em?x
s~ Therefore, the processes with cross sections of the or-
der of 1072 nb become measurable. The estimates of Jhp

production at the Nuclotron energies made in [14] show that

the investigation of such processes is quite realistic. The
above parameters were taken from an experiment and can be
significantly improved in future.

The LHE experimental complex provides the opportu-
nities to obtain experimental data which cannot be described
in the framework of the existing theoretical concepts con-
cerning fundamental problems of modern nuclear physics.
The following topics are of special interest:

* investigation of A-dependences of cumulative and
twice-subthreshold hadron and antimatter production;

» accumulation of data on polarization characteristics of
nuclear reactions in the transition energy region;

* investigation of nuclear multifragmentation with internal
targets of the Nuclotron.

It is evident that, in order to obtain fundamental scien-
tific results, a combination of beams produced by the ul-
tra-modern accelerator Nuclotron and up-to-date experi-
mental installations is necessary. Such a combination would
make JINR attractive for young scientists. Hopefully, the
development of home experimental base and proper condi-
tions of work of accelerator specialists and physicists will
be given special attention in the course of fulfillment of the
long-term research program of JINR.
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JI. Maouzoscun

ITepBoe HaGaonenue pacnaga Kg - 7'y

B xonne aBrycra 2003 r. koyutabopanueit NA-48 Obut
ory6irKoBaH [ 1] HOBBIH pe3ynbTaT 1o HaOIIOAEHUIO PEJIKO-
ro pacnaga K ¢ = noyy, MOJTyYEHHBIH Ha OCHOBE JAHHBIX
ceanca 2000 .

W3ydyenne painanMoOHHBIX HEJICNTOHHBIX paciasioB
MI03BOJISIET MICCIIEI0BATh JMHAMUKY B3aUMOJICHCTBHS a1po-
HOB B paMKaX KHpaJIbHON mepTypOaruBHOW Teopuu. Te-
OpETHYECKHE IPEACKA3aHMsl TAKOBBI, YTO MaplHabHAas
HIMpUHA pachajga CcocTaBiseT 3,8 1078 B oGnacru

zszy/M]z< >0,2 (B xoTopoil Her (oHA OT pachagoB

K¢~ 7% O) C MaJION BEJIMYMHOM MONPABOK BBICLLIETO 110-
psnka [2]. Panee ObuIo OIyONMKOBaHO 3HAUYEHHE HIKHEH
IPaHUIBl TApUHAIBHON wWMpHHBL, paBHoe 331077 ¢
90 %-m ypoBHEM gocTOBEpHOCTH [3].

Jnst HaOirofieHUss JaHHOTO pachajia  UCIOJb30Ba-
JIach KCIIEpUMEHTANIbHAs ycTaHOBKa NA-48 [4], u3 xoto-

poil OblIM ynajeHbl B JaHHOM ceaHce JpeidoBble Ka-
MEpBI.

Pacniazibl KaOHOB OBLIM PEKOHCTPYHUPOBAHBI B JKUIKO-
KPUIITOHOBOM KaJIOPUMETPE, YTO MO3BOJWIO H3MEPUTh
SHEPTHI0 M KOOPIUHATHI (DOTOHOB C TOYHOCTBIO ~2 % H
~1,3 MM COOTBETCTBEHHO.

DOHOBBIMH SIBIISIOTCS pacmaabl: KS - .7'[0.7'[0 C omiu-

609HO BOCCTAaHOBIICHHOI SHepruei (hoToHOB,

Kg—>m %79 ¢ norepell OJHONW YacTHULBI B AKCENTaHCE
YCTaHOBKH, IpuMech K ; = 71 Oyy, a Takke (OH OT pacmajia

THIIEPOHOB 205> An°% A -7 wm nanoxenue JBYX
pacraioB.

Britazpl 0T (GOHOBBIX paciaoB ObLIH TIIATEIBHO H3Y-
YeHBI C MCTIOIH30BAHUEM JKCIIEPUMEHTAIBHBIX JaHHBIX, a
TaKKe ¢ MoMoIIbio Metona Monte-Kapiio. ®oHbI OT pacma-
JIOB C IMOTEPSIHHBIMK YaCTUI[AMK OBLIM 3HAYUTEIILHO IO/1a-

D. Madigozhin

First Observation of K

By the end of August 2003 the NA48 collaboration has
published [1] its new result on the first observation of the
rare decay K ¢ =7 Oyy, based on the data taken during the
run of 2000.

Radiative nonleptonic decays provide a possibility of
investigating low-energy hadron dynamics in the frame-
work of the chiral perturbation theory. The theory predicts
the value of the branching ratio 3.8 10~ in the kinematic

region z = m%,/M,z< > 02 (which is free from the huge

Kg->m 9729 background) with higher order corrections ex-
pected to be small [2]. The lowest previously published lim-
it on this branching ratio was less than 331077 at 90 %
confidence level [3].

The NA48 set-up [4], developed for the precision mea-
surement of the CP violation parameter Re (¢'/¢), with the

- 7%y Decay

drift chambers removed for the Run 2000, was used to ob-
serve this decay.

The kaon decays have been reconstructed from the
clusters in the liquid krypton calorimeter, which is able to
measure the photon energy and position with a precision of
~2 % and ~ 1.3 mm, respectively.

The background comes from the decays K ¢ = 7 %7 °

with the misreconstructed photon energy, K ¢ = 7%7°D
with one particle escaping the acceptance, K ; = noyy ad-

mixture, hyperon background 205 A% A= nn® and
pile-up of two decays.

All these contributions have been thoroughly studied
from the data and by means of Monte-Carlo simulation. The
backgrounds caused by missing particles are considerably
reduced by the collecting data from the very beginning of
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BJICHBI 34 CUCT MCITIOJIB30BAHUA OI’paHI/I'-IeHI/Iﬁ 110 IpOa0JIb-
HOM koopauHare. MOH, OCTABIIMKCA IOCIE NMPUMEHEHUS
BCEX KpUTEPHUEB 0TOOPA, COITACYETCs C U3MEPEHHBIM B KOH-
TPOJBHBIX 00JIACTAX PAaCIPECICHUH M0 YHEPTOB3BEIICHHO-
My HEHTPY TSDKECTH KaOHA Ha EPBOM INIOCKOCTH CHEKTPO-
MeTpa (CM. pUCYHOK) M MacCoi 7t 0 ps pacmana.

Habmromanca 31 xamgmpar K ¢ — noyy npu  QpoHe
B 13,7 +3,2 cobOpiTuii. BeposSTHOCTh MOTYYINUTH TAaKOH CHUT-
Ham w3 (uaykryarum ¢GoHa paBHA 1,5-1073. Bbrunranue

(hoHA IPUBOUT K CUTHAIY, paBHOMY 17,3 +6,4 COOBITHIA.
C y4eToM aKCEeNTaHCOB M HCIONb30BAaHHEM pacnajaa

Pacnipenenenus neHTpa TSHKECTH KAaOHAa HAa NMEPBOHM INIOCKOCTH
CTMEKTPOMETpA JUIs CUTHAJA M PA3TMYHBIX KOMIIOHEHTOB (DOHA, 110-
Jy4eHHBIX U3 MOJAENUPOBAHNUS, B CPABHEHUM C HKCHEPUMEHTAIIb-
HBIMU JTAaHHBIMU

Events
20
m * Data
I8
F B K= 2ty MC
16 Signal region | & :
E K; = at%yy MC
141 Y . K
1 C Ky = 7%° MC
10 E_ E Pile-up bke.
8t Control region
6
af
2F .'
0 - _
0O 1 2 3 4 5 6 7 8 9 10

R..cm

Centre-of-gravity-radius distributions for the signal and different
components of background from Monte-Carlo in comparison with
the data

the decay region (from — 1 to + 8 meters around the final
collimator), as the longitudinal coordinate, measured from
gamma clusters, is moved forward by the missing energy.
The estimated background, surviving all the stages of selec-
tion, is in accordance with the one measured in the control
regions of the distributions over kaon centre of gravity ra-
dius (figure) and mass of 7 from the decay.

Thirty-one K ¢ > Jtoyy candidates with the estimated

background of 13.7 £3.2 events have been observed. The
probability to obtain such a signal from the fluctuation of
this background is 1.5-10 3. Subtraction of the background

0_0

K¢ = a'7m” xak HOPMHPOBOYHOrO OblLia M3MEPEHA map-

LHAJIbHAS LIMpUHA HCCIIEyEMOTO pacnaza:
BR(K g = 7"yy) 750, = (4.8 £1,8)-107%. Dra Benmunna,

a Takxke (hopMa M3MEPEHHOrO z-paclipeiesieHus paciaja
MOJHOCTBIO COIVIACYIOTCA C IMpPEACKa3aHUSIMU KHPaJbHOU
nepTypOaTUBHON TEOPHH.
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leads to the signal of 17.3 = 6.4 events. Taking into account
the acceptances and using the normalization by the
Kg—>m 07 0 sample, the branching ratio has been calculat-

edtobe BR(K g = 7%y) ;.00 = (48%18)-1078.

This value as well as the shape of the measured z distri-
bution of the decay agree completely with the predictions of
the chiral perturbation theory.
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B. JI. Akcenos, K. H. 7Kepnenxos, IO. B. Huxumenko, A. B. Illempenxo

IlepBblie pusnueckmne pe3yabTarbl

¢ ycranoku PEMYP

B 3toM roy ObuTa 3aKOHYCHA TIepBasi 04epeib MOICP-
HU3AIUMA CIIEKTPOMETpa TMOJIAPU30BAHHBIX HEHUTPOHOB
PEMYP. Ha ciekTpoMeTpe B HacTosiIiee BpeMst MOTYT Ipo-
BOJIUTHCS CBETOCWJIbHBIE MCCIIEIOBAHUS IO OTPAXKCHHIO
HEHTPOHOB OT TOBEPXHOCTEH, CIOUCTHIX MAarHUTHBIX
CTPYKTYp W TPaHHMIl pazzieiia, a TaKkke MO MaJoyriIOBOMY
pPacCesTHUIO TONIIPU30BAHHBIX HEUTPOHOB OT HEOMAHOPOJI-
HBIX MarHeTHKOB B IIMPOKOM WHTEpBalie 3HAYCHHH Tepe-
nanHoro Momenta O =3-1073 +5-10"1 A~

VKe CpaBHUTEILHO JAaBHO HCCienayercs dhQexT Ou-
30CTH Ha TpaHUIIe pasJesia CBepXIPOBOAHUK—(peppoMarte-
THUK, 3aKJTFOUAIOIIHAICS B YCTAHOBJICHUH B OHMCIIOC WITH TICPU-
OJMYECKON CTPYKTYpE OIHOBPEMEHHO CBEPXIPOBOJSIIETO
n marHuTHoro cocrosHuil. B 1988 1. A.U. By3aun u
JI. H. bynaesckuii [ 1] npenckazanu addext mogudukanmm
CBEpXIIPOBOIUMOCTBIO  (heppPOMArHUTHOrO TOpsKa. B

YaCTHOCTH, OBIJIO OTMEYCHO, YTO B TOHKOH (peppoMarHuT-
HOM IUIEHKE, MOKPBIBAIOIICH TOJCTBIA CBEPXIIPOBOASIINI
CJIOH, YCTaHABIMBACTCs JIOMECHHAs CTPYKTypa. B mpotuso-
Bec [1] B pabore [2] ObIIO yKa3aHO, YTO CBEPXIIPOBOIH-
MOCTh HPUBOJHT K YCTAHOBJICHUIO MOIYTHPOBAHHON Mar-
HUTHOH CTPYKTYpBI. DKCIEPUMEHTAIBHOE HCCIICIOBAHHE
BIINSIHUSA CBerHpOBOZ[I/IMOCTI/I HAa HAMAarHnu4ceHHOCTHb (bep—
POMarHUTHOTO CJ10s BriepBbie BeimoHeHo Th. Miihge ¢ co-
aBTopami [3], onmpeAensBIIUMU C TOMOIIbIO (heppomMaruut-
HOTO pe3oHaHca d()(HEKTUBHYI0 HAMArHHYCHHOCTh B KPH-
cramnyeckom Oucinoe Nb/Fe. B sTux wncciemoBaHuUsX
OBUIO OMPEACTICHO, YTO HAMArHUYEHHOCTh TMagacT Mpu
YMCHBIICHUN TEMIIepaTyphl HIKE KPUTHUCCKOH, M TeM
CUJIbHEE, YeM TOHBIIIE CJI0M kele3a. st HanboJsiee TOHKOTo
CII0s Kelie3a TOMIHMHON 14 A m3MeHeHHe HaMarHUYCHHO-
CTH OBIIO HAaUOOJIBIIUM U COCTABIISIO 4 %.

V. L. Aksenov, K. N. Zhernenkov, Yu. V. Nikitenko, A. V. Petrenko

First Physical Results from REMUR

This year the first modernization stage of the polarized
neutron spectrometer REMUR has been completed. Today,
the spectrometer allows one to carry out high-luminosity in-
vestigations of neutron reflection from surfaces, layered
magnetic structures and interfaces, as well as experiments
of small-angle neutron scattering on inhomogeneous
magnetics for a wide interval of momentum transfer,
0=310"3+510"1 A~

The proximity effect at the superconductor—-magnetic
interface, involving simultaneous establishment of the su-
perconducting and magnetic state in the bilayer or periodic
structure, has already been studied for a comparatively long
time. In 1988, A. I. Buzdin and L. N. Bulaevskii [1] predict-
ed the effect of modification by superconductivity of the fer-
romagnetic order. Actually, it was noted that a domain struc-
ture was established in a thin ferromagnetic film. Contrary
to [1], it was pointed out in [2] that superconductivity leads

to the establishment of a modulated magnetic structure. Ex-
perimental studies of the effect of superconductivity on the
ferromagnetic layer magnetization were first conducted by
Th. Mithge and co-authors [3], who determined the effec-
tive magnetization in a Nb/Fe crystalline layer by measuring
the magnetic resonance. They discovered that the magneti-
zation dropped as the temperature decreased below the criti-
cal temperature and the thinner was the layer the sharper
was the fall. For the thinnest iron layer of 14 A the magneti-
zation decline was the largest and amounted to 4 %.

To reveal how superconductivity and magnetism
co-exist on a nanolevel, we have chosen the layered struc-
ture Pd(15 A)/V(400 A)/Fe 6V 34(50 A)/[10 X (V(50 A)/
Fe(50 A))]/MgO, where simultaneously exists the periodic
structure 10 X [V(50 A)/Fe(50 A)], which is composed of
superconducting vanadium and ferromagnetic iron layers,
and the bilayer V(400 A)/ Fe, ¢V 34(50 A). The measure-
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Jlns BBISICHEHMSI XapakTepa COCYIIECTBOBAHMS SBIIE-
HUH CBEPXIPOBOJMMOCTH M MarHeTH3Ma Ha HaHOYpPOBHE
HaMH BBIOpaHa croucTas cTpykrypa Pd(15 A)/V(400 A)/
Fep 66V 0.34(50 AY[10 X (V(50 A)/Fe(50 A))]/MgO, B koTo-
pPOH OIHOBPEMEHHO CYIIECTBYIOT M COCTaBJICHHAas U3
CBEpXIIPOBOJSIIIUX CJIOCB BaHagusd M (heppOMarHUTHBIX
CJI0eB jKele3a TepuoaMueckas cTpykrypa 10 X[V(50 A)/
Fe(50 A)], u Gucnoit V(400 A)/Feq ¢V 34(50 A). Tlpu
9TOM M3MEPEHUE IIPU PA3JIMYHBIX 3HAYECHUAX TEMIIEPATYPbI
3aBHCHMOCTEH KOA(PPHUIMEHTOB OTPaXCHUS HEUTPOHOB
RTT(Q)u R~ (Q), KoTOpBIE OTBETCTBEHHBI 3a IIPOLECCHI

6e3 mepeBopoTa CIMHA HEWTPOHA, MO3BOJISUIO OIPEACINTD
MPOCTPAHCTBEHHYIO 3aBUCUMOCTb HAMarHW4EHHOCTH (TIpO-
(huTr HAMarHMYEHHOCTH ) KaK B IEPUOTUICCKON CTPYKTYPE,
TaK U HA TPaHHUIIE paserna B oucioe. OMHOBPEMEHHO C STHM
JIaHHasl TIEPUOJMYECKasi CTPYKTYpa SIBJISIETCS TeHEPaTOpOM
KOPOTKONCPUOAHBIX HEHTPOHHBIX CTOSYMX BOJH [4], 4TO
MO3BOJISIET MO Kod(duimenTaM oTpakeHHs HEHTPOHOB
RT(Q)u R~ T (Q), KoTOpBIE OTBETCTBEHHBI 3a IIPOLECCHI
MepeBoOpoTa CMHA HEWTPOHA, M3ydyaTh M MPOCTPAHCTBEH-
HblE U3MEHEHHS HallPaBJICHHs BEKTOpa HAaMarHU4E€HHOCTH.

W3mepennst oTpakeHus] HEUTPOHOB OBLIN TIPOBEICHEI
Ipu 3HaYeHusx temneparypsl 293; 7; 3 u 1,7 K. Ha ocHoBe
W3BECTHOTO 3HAYEHUSI TEMIIEPATyphbl CBEPXIPOBOASIIIETO

nepexona B oobeMHOM BaHamuu 5,3 K u HeOompmoro ee
YMEHBIICHUST B CJIydyae HAHOCIOS MPENoyarajoch, 4ro
3Ha4eHus TeMiepatypsl 3 u 1,7 K Haxomarces HIDKe TeMIe-
paTypbl CBEPXIPOBOISIIECTO MEepexofa CIOEB BaHAIWA, a
3HaueHus TeMneparypsl 7 1 293 K — Beimte. OaHako sKcIe-
PUMEHTAIbHBIC JAHHBIC IO OTPAKCHUIO HEHTPOHOB COBIMA-
JM 17151 3HaUeHui remueparypsl 293; 7 u 3 K u ommyanuce
TOJIBKO 71t Temneparypsl 1,7 K.

Ha puc. 1 nmpuBeneHs THCTOrpaMMBI IPOCTPAHCTBEH-
HOW 3aBHCHMOCTH IUIOTHOCTH SIICPHOM aMIUTHTYIIBI paccesi-
HUsL HEHTPOHOB N, (s1/1epHBIH NPOpUIIb) 1 HAMAT HUYEHHO-
cti M (MarHuTHBIN npoduis) npu Temneparype 3 K s
TpeX CMEKHBIX cioeB V/Fe/V mepuoandeckoil CTpyKTypsbI
(puc. 1, @) n Gucnos Feg 56V 34(50 A)/ V(400 A)(puc. 1, 6).
3nech KaXIbli OTACIbHBIN Y4aCTOK (TOACTIONW CTPYKTYPHI)
rucrorpamMmbl N ;, nomeuen aByms uncinamu Cp, u L, pasge-
JICHHBIMH KOCOH 4epTOM: MPOLIEHTHBIM COACPKAHUEM JKe-
ne3a B nozacnoe Cp, ¥ TONUUHOA noacios L. Buano, 4ro B
MEPUOJMYECKON CTPYKTYpPE TOIBKO [Ba ITOACIOS HMEIOT
100 %-e conepxanue xene3a u 100 %-e conepxanue BaHa-
st (Cg, =0). OcranbHbe MOACTION SBJIAKOTCA CMECHIO
aTOMOB jKeJie3a v BaHaIus. Jlanee, u3 CpaBHCHHS 3aBHCUMO-
creid N j u M cieqyer, 9to B OICTIONAX C HEOOJIBIINM COMEP-
skaHueM sxene3a (15, 10 u 8 %) HaMarHMYEHHOCTh 3HAYH-
TEJIBHO MEHBIIIEC 3HAYEHUS, KOTOPOE CIEIYyeT U3 MPEaoo-

ment at different temperatures of the dependence of the neu-
tron reflection coefficients RT T (Q) and R~ ~ (Q) responsi-

ble for the processes without spin flip has allowed the deter-
mination of the spatial dependence of the magnetization
(magnetization profile) in the periodic structure and at the
interface in the bilayer. At the same time, the given periodic
structure is a generator of short-period standing neutron
waves [4], which also allows one to study spatial variation
of the magnetization vector direction by using the neutron
reflection coefficients R~ (Q) and R~ 1(Q) responsible

for the neutron spin-flip processes.

Measurements of neutron reflection were carried out at
293,7,3 and 1.7 K. Based on the fact that the temperature of
superconducting transition in bulk vanadium is known to be
5.3 K and that it slightly decreases if in a nanolayer, it is as-
sumed that the temperatures 3 and 1.7 K lie below the super-
conducting transition temperature for vanadium layers and
the temperatures 7 and 293 K are above it. However, the ex-
perimental data on neutron reflection coincide for the tem-
peratures 293, 7 and 3 K and differ only for 1.7 K.

Figure 1 shows the histograms of the spatial depen-
dence of the nuclear scattering density amplitude N, (nu-
clear profile) and of the magnetization M (magnetic profile)

____________________________________JPp;

for the three contiguous layers V/Fe/V of the periodic struc-
ture (Fig. 1, a) and the bilayer Fe ¢4V 34(50 A)/V(400 A)
(Fig. 1, b) at 3 K. In the figure each separate section (struc-
ture sublayer) of the histogram  , is marked with the Cp,
and L values with a slash between, which stand for the iron
percentage in the sublayer and the sublayer thickness, re-
spectively. It is seen that there are just two sublayers that
have 100 % iron and 100 % vanadium content (C, = 0).
The rest are a mixture of iron and vanadium atoms. Next,
from a comparison of the dependence N, with the depen-
dence M it is seen that in sublayers with a low iron concen-
tration (15, 10 or 8 %) magnetization has a much lower val-
ue than that which follows from the assumption of magneti-
zation being proportional to the iron atom concentration.
The latter is due to the fact that in such sublayers vanadium
atoms are magnetized by iron atoms and get antiferromag-
netically ordered with respect to them. For the bilayer
(Fig. 1, b), we also have a 66 % iron atom concentration in a
50 A thickness sublayer while the magnetization is only
35 % of'the iron atom magnetization, which means that anti-
ferromagnetic ordering is stronger than that in the periodic
structure sublayers. Thus, in a real Fe/V layered structure
we have a more complicated case when, together with ferro-
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JKEHHA O  I[PONOPLHMOHATBHOCTH  HAMAarHUYEHHOCTH
KOHIICHTpAIIMH aTOMOB Jkene3a. [locnemaee cBA3aHo ¢ TeM,
YTO B ITUX IIOJCIIOSIX aTOMBI BaHAIUS HAMAarHUYHBAIOTCS
aTOMaMHU keJie3a M aHTU(PEPPOMATHUTHO YIIOPSTOIUBAIOT-
Cci 1O OTHOWICHWIO K aromaMm kene3a. Jlms Owucios
(puc. 1, 6) MbI Takxke B Tofcnoe TojiumHol 50 A nmeem
66 % aToMOB JKeJle3a, a HAMarHHUY€HHOCTh TOJILKO 35 % oT
HaMarHUYEHHOCTH aTOMOB JKelle3a, T. €. aHTU(eppOMarHuT-
HOE yropsiioueHue oosee CUIbHOE, YeM B TIOJICIIONX ITEPUO-
JIMYECKOH CTPYKTypbl. Takum oOpasom, B peansHoi Fe/V
CJIONCTOM CTPYKTYpE MBI UMEEeM OOJiee CIIOXKHBIN CIydaii,
KorJa Hapsay ¢ (heppOMArHUTHBIM YIIOPSIOYCHUEM B cepe-
JIUHE CITOS JKeJle3a CYIIEeCTBYET aHTH(EPPOMArHUTHOE YIIO-

PAIOYEHHE Ha TPAHUILIE pa3Jiesa Cios JKeIe3a co CI0EM Ba-
Haausl.

Ha puc. 2 npencrapieH MarHUTHBIA PoQUIIb Mpu TeM-
neparype 1,7 K. Kaxplii ciioil B CTpyKType XapakTepusy-
ercs BenuuuHaMu M o — 2((EKTUBHOM HAMAarHUYEHHO-
CTbIO U L — TOJIMHOM ClOst. M o BBIPAKAETCS Y€PE3 OT-
HOLIeHHe HamarnudeHHoctu cnos M x Cp My, tae
M, — HaMarHM4eHHOCTb Xejie3a, papHad 21,6 kO. Bun-
HO, YTO B MOJACJIONX MEPHOTUUCCKON CTPYKTYPhI C HEOOIb-
IIMM COJIEpXKaHWEeM aToMoB xkene3za — 15; 10; 8 m 0 % —
HaMarHuyeHHocTh ynana Ha 1; 0,9; 0,7 ¥ u 0 coorBet-
CTBEHHO. B mofcnosx ¢ OGonbmuM copepKaHueM aTOMOB
xkene3a— 81; 88; 100; 90 u 83 % — HaAMarHUYEHHOCTH H3-

Puc. 1. SInepusrii N, u Marantabii M npodumu ipu Temneparype 3 K uis: @) Tpex emexHbix cnoes V(50 A) /Fe(50 A) /V(50 A) nepuonu-

4ecKoi cIIONCTOl CTPYKTYpBI; 6) 6ucios FeggVo34(50 A)/V (400 A)
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Fig.1. The nuclear N, and magnetic M profiles at 3 K for: a) three contiguous layers V(50 A)/Fe(50 A)/V(50 A) of the periodic layered

structure; b) bilayer Feg6Vo34(50 A)/V(400 A)

magnetic ordering in the middle of the iron layer, there ex-
ists antiferromagnetic ordering at iron—vanadium interface.

Figure 2 shows the magnetic profile for a temperature
of 1.7 K. In the figure each sublayer is marked with effective
magnetization M and L values with a slash between
them. The M g is expressed as ratio of sublayer magnetiza-
tion M to magnetization of iron atoms in sublayer C g, M.,
where M . is magnetization of iron equal to 21.6 kOe. It is
seen that in the periodic structure sublayers with a low iron
atom concentration (15, 10, 8 and 0 %) magnetization drops

by 1, 0.9, 0.7 xOe and 0, respectively. In the sublayers with a
high iron atom concentration (81, 88, 100, 90 and 83 %)
magnetization changes by — 3,— 2, 0, 0, 2 kOe, respectively.
Thus, there is direct evidence of magnetization tending to
decrease, although in separate sublayers it does not change
and even increases. It is, however, characteristic of the sub-
layer with a 100 % vanadium atom concentration where dia-
magnetism due to establishment of superconductivity is not
observed. At the same time, in the bilayer (Fig. 2, b) the sub-
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MeHmsIach Ha — 3; —2; 0; 0; 2 kD cooTBeTCTBEHHO. Takum
00pa3oM, HaJIMIIO TCHACHIIUS YMCHbBIIICHHSI HAMAarHUYCHHO-
CTH, XOTS B OTACIBHBIX MOACIIOAX OHA HE U3MCHSCTCS WU
Jlake pacTeT. XapaKTepHO, OJHAKO, TO, YTO B IMOZCIOE CO
100 %-M copepkaHHE€M aTOMOB BaHAJUsSl JUaMarHeTHU3Ma,
CBSI3aHHOTO C YCTAHOBJICHUEM CBEPXIIPOBOUMOCTH, HE Ha-
omomaercs. B Oucnoe xe (puc. 2, 6) moacioi Feo’66V0’34
MOJTHOCTBIO TEPSCT HAMArHUYCHHOCTh, a CJIOW BaHAIUsS
tommuHoM 400 A CTAaHOBHTCS THAMATHUTHBIM.
Pesynbrarel NepBbIX HEUTPOHHBIX MCCIENOBaHUI
SIBIISTIOTCSI B OTIPE/ICTICHHON CTETIEHH HEOKHIaHHBIMH, HO,
TEM HE MCHEE, MOTYT OBITh O0BsICHEHBL. HeoKHuIaHHBIM
SIBIISIETCS TO, YTO B MEPUOAUYECKON CTPYKTYPE C TOHKUMHU
CIIOSIMH BaHAIUS, B KaKIOM M3 KOTOPBIX CBEPXITPOBOIH-
MOCTb HE JIOJIKHA OCYIIECTBIATHCS [5] (M MBI BUIUM 3TO Ha
npuMepe oAcos TonumHokH 14 A co 100 %-M conep:kaHu-
eM BaHaIus), HAOIIOmaeTCs N3MEHEHHEe MarHUTHOTO TIPO-

¢unst. Bo3sMOXKHBIM OOBSICHEHHEM 3TOTO MOXET OBITH TO,
YTO HEKOTOPOE COCTOSIHHE CBEPXIIPOBOAMMOCTH yCTaHa-
BJIMBAETCS BO BCEU NMEPUOAUUECKON CTPYKTYpe, B KOTOPOM
CyMMapHas TOJIIMHA CIIOCB BaHA/IUS COCTABIACT MOPSIKA
500 A. Heoxumauusiv seisercsa 100 %-e nonapneHne Ha-
MarHM4e€HHOCTH BeNU4YMHOM 5 kD B moxcnoe Feg ¢cV( 34-
Bo3M0oXxHO, 3TO CBS3aHO C CHIBHBIM aHTHQ)eppOMaer/IT—
HBIM YIIOPSIIOYEHHEM, OKa3bIBAIOLMM Oosiee ciiaboe paspy-
IIaroIIee BO3/IeHCTBIE Ha CBEPXITPOBOIAIILYIO mapy [6].
Takum 00pa3zoM, MONIyYEHHBIE PE3YJBTAThl BCEISIOT
YBEPEHHOCTH B TOM, YTO UMEIOIIINECS Ha HOBOM CIIEKTpOME-
Tpe NONAPU30BaHHBIX HEWTpoHOB PEMVP yHukanbHble
BO3MOYXHOCTH M3MEPEHHSI SIEPHOTO0 U MarHUTHOTO Nipodu-
JICH CIOMCTBIX CTPYKTYP IO3BOJIT MOJIYYHTH HOBBIC JIaH-
HBIC U CYIIECTBCHHO MPOABHHYTHCS B PEIICHUU TTPOOIIEMBI
COCYILECTBOBAHUS CBEPXIIPOBOAUMOCTH U MarHeTU3Ma.

Puc. 2. MaruuTHblit npoduis npu Temmeparype 1,7 K ans: a) Tpex emexubix coes V(50 A) /Fe(50 A) /V(50 A) nepuonuueckoii ciouctoit

CTPYKTYpHI; 6) 6uciosn Fey g5V 34(50 A)/V(400 A)
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Fig. 2. The magnetic profile M at 1.7 K for: a) three contiguous levels V(50 A) /Fe(50 A) /V(50 A) of the periodic layered structure; ) bilay-

cr Fe0‘66V0‘34(50 A)/V(400 A)

layer Fe ¢V 34 loses magnetization completely while the
400 A vanadium layer becomes diamagnetic.

The results of the first neutron investigations are unex-
pected to some extent, though they can be explained. Unex-
pectedly, in the periodic structure with thin vanadium layers
where superconductivity cannot occur [5] (which is seen
from the example of the 14 A layer with a 100 % vanadium
concentration), changes in the magnetic profile are ob-
served. A possible explanation is that there establishes some
superconducting state in the entire periodic structure whose
sum thickness of vanadium layers is on the order of 500 A.
Unexpectedly, 100 % suppression of a 5 kOe magnetization
occurs in the Fe ¢,V ) 34 sublayer. It may be connected with
strong antiferromagnetic ordering that produces a weaker
destructive effect on the superconducting pair [6].

So, the obtained results give us confidence that the
unique possibilities for the measurement of the nuclear and

the magnetic profile of layered structures provided by the
present polarized neutron spectrometer REMUR will allow
us to obtain new data to advance essentially in the solution
of the problem of superconductivity—magnetism coexis-
tence.
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4 NIONIA B XKeHeBe cocTosnocb 3acepaHue EBpo-
nencKkoro KomuteTa no yckoputensam byayuiero (ECFA),
raoe GbisiM paccMOTPEHbI BOMPOChI COBPEMEHHOrO CTaTy-
ca U NepcneKkTUB pPasBUTUS NPOrpaMMbl NO (U3UKe Bbl-
COKMUX 3Heprun. 'eHepanbHbiM gupekTop LLEPH npodhec-
cop J1. MakaHu BbICTynuA C OKNAAOM O XOA4e peanunsa-
umn npoekta LHC. [Jupektop DESY npodeccop
A. BarHep npouHdopmupoBan uneHoB ECFA o nnaHax
pasBUTHUA (PU3MKKU YacTuy B [epmaHuu. bbinu 3acnywa-
Hbl U Opyrve foKfiagbl.

OUAN 6bin npencTaBneH Ha 3acefaHUK YNEHOM-Ha-
6nopatenem ECFA npodeccopom A. H. CucaksHom. B
xope npebbisaHus B Xenese A. H. CucaksH BcTpetuncs
C pykoBoauTensmu EBponeickoi opraHMsauum saepHbix
uccneposanui J1. Mananu, P. Kawmopowm, K. Oetpazom
U PYKOBOAMTENSIMU 3IKCMEPUMEHTOB, B KoTopbix OUAN
npuHUMaeT akTueHoe yuacTe: ATLAS — M. Mennu,
ALICE — 1O. Llykpadtom, U ApyrumMu ydeHbiMu. Bbin
paccMOTpeH LUMPOKKUI KPYyr BOMPOCOB COTPYLHHUYECTBA.

A. H. CucaksH yyacTBoBan Tak)ke B NMpUeMe PyKo-
BogcTBom LLEPH odpmumanbHol npaButensctBeHHOW ae-
nerauun Pecny6simkn ApMeHWM — MHUHUCTPA TOProBJM
U 3KOHOMMYeckoro pa3sutus K. YewmapwutsHa, nocna
PA B Lleenuapuu u B >XeHeBckom otgenedun OOH

3. MHauakaHsHa. Bo Bpemsa BcTpeuu roctu ocMoTpesnu
yuactku cbopku y3nos yctaHosku ATLAS, B cospaHuu
KOTOPbIX MPUHUMAaIK HEenoCpPenCcTBEHHOE yyacThe cre-
UHUaUCTbI 06'be,D,MHeHHOFO UHCTUTYTA ALEPHbIX UCCne-
LOOBaHWM WM HayuHbIX LeHTpoB Pecnybauku ApmeHuu.

o
0‘0

B Hauane uvions Bo Bpems ohULMaIbHOrO BU3UTA B
Poccuiickyto Degepaumio npesmpeHTta Pymbinuun U. Unu-
ecky B MTMUMO cocTosnacb npeseHTauus PyccKos3bly-
HOrO M3[4aHWsA ero KHUru «PymbiHWA: BO3poXKaeHHUe Ha-
LeXIbl», B KOTOPOW NpHHAAK yuyacTue aupektop OUAN
akagemuk B. . KagpilweBckui U pyKOBOAWTENb PYMbIH-
ckoro 3emnavectea B [lybHe A. Onpea.

Mocne npeseHTaumu npesnaeHT PymMbiHWU nnuHo Ge-
ceposan ¢ aupektopom OUAN. Obe cTopoHbI Bbipasuiu
HafeXk4y Ha AanbHeWllee pa3BUTHE W YKPenjieHWe me-
>KOYHApPOLHOro coTpynHWuecTsa B pamkax O6beauHeH-
HOrO WMHCTUTYTa ffepHbix uccneposaHui. B. . Kagbl-
weeckui nepepan U. Unuecky knury «CoTpyaHuuectso
OUAN ¢ uHcTUTYTaMH, YHUBEPCUTETAMU W NPEANnpUSATUS-
MU PyMbIHWW», U3[aHHYIO MO MaTepuanam Kpyriioro cto-
na «PymbiHus B OUAN», koTopbi npoBoauncsa B pam-
Kax UoHbCKoW ceccun YueHoro coseta OUAN 2003 r.

A MEETING of the European Committee on Future
Accelerators (ECFA) was held on 4 July in Geneva,
which discussed issues of modern status and prospects
of the programme on high-energy physics. CERN Direc-
tor General Professor L. Maiani made a report on the
status of the LHC project. DESY Director Professor
A. Wagner informed the ECFA members about the
plans of the development of particle physics in Ger-
many. Other reports were also presented.

Professor A. Sissakian represented JINR at the
meeting as an observing member of ECFA. During his
stay in Geneva A. Sissakian met with CERN leaders
L. Maiani, R. Cashmore, C. Détraz and leaders of the
projects where JINR takes an active part: P. Jenni (AT-
LAS), Ju. Schucraft (ALICE) and other scientists. A
wide range of cooperation issues was discussed.

A. Sissakian also took part in the reception and
meeting of CERN leaders with the official government
delegation of the Republic of Armenia represented by
K. Cheshmaritian, minister of trade and economic de-
velopment, and Z. Mnatsakanyan, Ambassador of Ar-
menia to Switzerland and the Geneva UN Department.

The guests were shown the assembling sites for the
ATLAS set-up parts, in whose development specialists
from JINR and scientific centres of Armenia took a di-
rect part.

7
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Presentation of a Russian variant of the book «Ro-
mania: the Revival of Hope» by President of Romania I.
lliescu was held in early July in the Moscow State Insti-
tute of International Relations, at the time of an official
visit of the Romanian President to the Russian Federa-
tion. JINR Director Academician V. Kadyshevsky and
Leader of the Romanian group of scientists at JINR
A. Oprea took part in it.

After the presentation the President of Romania
had a personal talk with the JINR Director. Both sides
expressed their hope for further development and
strengthening of international cooperation in the frame-
work of the Joint Institute for Nuclear Research.
V. Kadyshevsky presented the President with the book
«Cooperation between JINR and Romanian Scientific
Centres and Universities» issued on the proceedings of
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13—14 vions B TypuHe ¢ paBounM BU3UTOM HaXOAu-
nuck Buue-gupektop OUAN npodeccop A. H. CucaksaH
u gupekTop JIAM wm. B. M. Oxxenenosa A. I'. Onbes-
ckuit. OHu nocetnnn TypUHCKWUM YyHUBEpPCUTET, rAae
BCTPETU/IUCb C LUPEKTOPOM TYypUHCKOro OTAeNeHus
INFN npodpeccopom A. MagykuopoH, OUPeKTopoM pe-
naptamMeHta obuern guankn TypUHCKOro yHUBepcuTeTa
npodeccopom J1. Deppepo, uneHom AKageMUUYECKOro
ceHata Utanuu n YueHoro coseta OUAN npodheccopom
I. MupapXKuHO, PYKOBOAMUTENEM UTaNbSHCKOMW Fpynnbl B
konnabopauuu PANDA (GSI) npodeccopom M.-P. byc-
COW W JPYrMMU YUYEHbIMM.

YuacTHUKK BCTPEUM pacCcMOTPenH BOMPOChI cTaTtyca
W NepCrneKkTUB COTPYAHWUYECTBA MO TaKUM NpencTaBsio-
WMM  B3aWMHbIU npoektam, kak DUBTO

HUHTEpEeC

the round-table meeting «Romania at JINR», which was
held during the June session of the JINR Scientific
Council in 2003.

®,
0.0

JINR Vice-Director Professor A. Sissakian and
DLNP Director A. Olchevsky visited Turin on 13—14
July. They visited Turin University, where they met with
Director of INFN in Turin Professor A. Magiora, Direc-
tor of Physics Department at Turin University Professor
L. Ferrero, member of the Academic Senate of Italy and
JINR Scientific Council Professor G. Piragino, leader of
the Italian group in the PANDA collaboration Professor
M.-R. Bussa and other scientists.

The sides considered the items of the status and
prospects of cooperation on the following projects of
mutual interest: DUBTO, COMPASS (CERN), PANDA

(OU4AHN), COMPASS (LLEPH), PANDA (GSI) v ap. Bbino
MPUHATO PELLEHHE O NOLrOTOBKE AOrOBOPOB MO MPOEKTY
COMPASS (B pamkax reHepa/ibHOro COr/alleH1si Me-
>xay OUAN u INFN).

7
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6 asrycta B Mockee B MuHNpoMHayku npoluna pa-
Gouas BCTpeua MOJHOMOYHOrO MPELCTABUTENS MNpPaBH-
TenbctBa PO B OMNAN, nepBoro 3amectutens MuHucTpa
akagemuka M. I. KupnuuHvkoBa c BHULe-AUPEKTOPOM
OUAN npodbeccopom A. H. CucaksHom. Cocrtosinocb
obcy>kaeHue BONPOCOB TeKkylen aestesnbHoct MHCTH-
TyTa v puHaHCHpOBaHus fonesoro B3Hoca P® 8 OUAN.

7
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Hy6Ha, utons. [octs OSSN UpessbruaitHbril
u [TomHomounstit [Tocon PecyOmuku [Tonpma
B Poccun npodeccop C. Memnep (B ieHTpe)

¢ cynpyroii B JJaboparopuu siiepHBIX peakuuit
uM. I. H. ®neposa

Dubna, July. Extraordinary and Plenipotentiary
of the Republic of Poland to Russia Professor

S. Meller (centre) and his spouse on their visit to
JINR. In the photo the guests are received at the
Flerov Laboratory of Nuclear Reactions

(GSI), etc. It was arranged to start work to make agree-
ments on the COMPASS project in the framework of
the general agreement between JINR and INFN.

7
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On 6 August Plenipotentiary of the Russian govern-
ment to JINR, First Deputy Minister Academician M. Kir-
pichnikov and JINR Vice-Director Professor A. Sis-
sakian had a working meeting in the Ministry of Indus-
try, Science and Technology. They discussed issues of
current activities at JINR and the financing of the RF fee
to JINR.

7
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On 16 August JINR Director Academician V. Kady-
shevsky on his own initiative had a meeting with
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16 aBrycta B MockBe no WHWLMATUBE OMPEKTOpa
O6beMHEHHOrO MWHCTUTYTa AAepHbIX WUCCNefoBaHWUM
akagemuka B. . Kagbiwesckoro cocrosniach ero Bcrpe-
Ya C BWLE-MPEMbEPOM POCCUHUCKOrO MPaBHTE/IbCTBA
B. C. AnewuHbiM, KOTOPbIA KypHpyeT BONPOChI NPOMbI-
LUIEHHOM, HayYHO-TEXHUYECKOW U MHHOBALLMOHHOM MOJU-
TUKHA.

Becena 6bina nocesweHa npobremam pPasBUTHS
NPUKNAAHbIX WUCCNELOBAHWM W BbICOKUX TEXHOOTMW B
OUAN. B. T. KapblleBCKUi NO3HAKOMWA BULE-TIPEMbeEpPaA
c pabotamu, Begywumucs B MHcTutyTe B 3T obnactsx,
yOEenMB, B 4aCTHOCTM, 0cCODOe BHWMaHWe MPOEKTY
L3JICU, uenbio koToporo sBnsietcs cospaHve B OUAN
UCTOYHUKA CUHXPOTPOHHOTO WU3/TyUYEHHUS] TPETbero MoKo-
JIeHUs. ITO NO3BOJIUT OCYLLECTBUTD LUMPOKUI CNEKTP UC-
CNnefloBaHWM, Kak pyHAaMeHTabHbIX — B 0bnactv du-
3UKWU, XUMHUWU, BUONIOTHK, MEAWLMHDI, TaK U NPUKIALHbIX,
HanpaB/ieHHbIX Ha Pa3BUTHE NPUHLMNHUANIBHO HOBBIX TeX-
HOJIOTWI BO MHOIMX OBNACTAX TEXHUKW W MPOMbILLIEH-
HOCTH, BK/louas npobrieMbl OXpaHbl OKpy»KatoLlen cpe-
Ibl Y 300pOBbs Yenoeeka. Peanuzauus npoekra [3JICH
TpebyeT HemasbiX LeseBbiX (OUHAHCOBbIX BJIOKEHWM.
Moauumns B. C. AnewwrHa no 3ToMy BaXXHOMY BOMpPOCY
OKasasiacb 04eHb KOHCTPYKTUBHOM.

KommeHTupys utoru BcTpeuu, pupektop OWUAU
B. I'. KagplweBckui fan BbICOKYIO OLEHKY AOCTUIHYTbIM
C BULE-NPEMbEPOM LOrOBOPEHHOCTSAM.
)

£

B koHue aBrycta Bo Bpemsi npebbiBaHWs B ApMeHWH
avpektop OUAN akapemuk B. I'. KagpiweBckui 1 Buue-
avpektop npodgeccop A. H. CucaksH nocetunu EpesaH-
CKWW rocyLapCTBEHHbIH YHUBEPCHUTET, r4e BCTPETHUIIUCD C
npopekTopoM akagemukom J. B. UybapsHom, akagemu-
kom 0. C. HenvHapsHoM W OpyruMH BefyLIMMH ydeHbi-
MW U PYKOBOLMTENAMMW KpymnHeHwwero ydebHoro 3asege-
HUA ApMeHUH.

B EpeBaHCKOM (pM3UUECKOM MHCTUTYTE COCTOSJIUCH
BCTPeUM C AupeKkTopoM npodpeccopom [. AcatpsiHom,
MOJIHOMOYHbIM MpeAcTaBUTeNIeM NpaBuTenbcTBa Apme-
Hun B OUAN akagemukom . A. BapTanetsHom, npepnce-
natenem ApMsaHckoro dmsuueckoro obuiectea akage-
mukoM P. O. ABaksiHOM U APYrMMU yUYeHbIMH.

B npesuguyme HauuoHanbHoW akagemuu Hayk Ap-
meHuu pgeneraunio OUAN npuHsanu npeampgeHt HAH aka-
gemuk @, T. CapkucsH, BuLe-Npe3naeHT aKageMuK
3. M. KasapsiH 1 apyrue seayliue yyeHble pecnybnuku.

Vice-Premier of the Russian government B. Aleshin,
who is in charge of issues of the industrial, scientif-
ic-technical and innovative policy.

The discussion covered aspects of the develop-
ment of applied research and high technology at JINR.
V. Kadyshevsky acquainted the guest with JINR’s activi-
ties in this sphere and, in particular, attracted his atten-
tion to the DELSY project, whose aim is to develop a
source of synchrotron radiation of the third generation
at JINR. It will provide the realization of a wide range of
research, both fundamental — in physics, chemistry, bi-
ology, medicine, and applied, which are aimed at the de-
velopment of basically new techniques in many fields of
technology and industry, including the environmental
protection and health care. The realization of DELSY
needs large purposeful financing. The viewpoint of
B. Aleshin about this urgent question was very con-
structive.

In his comments after the meeting, JINR Director
V. Kadyshevsky highly appreciated the achieved deci-
sions.

7
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JINR Director V. Kadyshevsky and JINR Vice-Direc-
tor A. Sissakian visited Yerevan State University dur-
ing their stay in Armenia in the end of August. They met
with Prorector Academician Eh. Chubarian, Academi-
cian Yu. Chelinarian and other leading scientists and
heads of the largest education centre of Armenia.

The guests had meetings at the Yerevan Physics In-
stitute with its director Professor G. Asatrian, Plenipo-
tentiary of the government of Armenia to JINR Acad-
emician G. Vartapetian, Chairman of the Armenian
Physics Society Academician R. Avakian and other sci-
entists.

In the Presidium of the Armenian National Academy
of Sciences, JINR leaders were received by NAS Presi-
dent Academician F. Sarkisian, Vice-President Acad-
emician Eh. Kazarian and other leading scientists of the
republic.

JINR leaders discussed aspects of cooperation of
JINR with scientific, educational and industrial institu-
tions of Armenia with Minister for Economic Develop-
ment and Trade K. Cheshmaritian. R. Cashmore,
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Pykosoautenn OUAU obcyamnu Bonpocbl coTpya-
HMYECTBA C HayUHbIMM, YUYEOHbIMU YUPEXAEHWUSMU U
npeanpUaTUaMu ApMeHUU ¢ MUHUCTPOM 3KOHOMUYECKO-
ro paseutusa u toprosnu K. YewmapwutsaHom. Bo Bctpeue
C MMUHUCTPOM yyacTBoBanu Takxke P. Kawmop,
. AcaTpsH v ap.

7
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2 ceHTabps B MockosckoM «[peaugeHT-oTene»
npowna BcTpeya aupektopa ONAN B. . Kagbiwesckoro
U Buue-aupekTopa A. H. CucaksaHa c npeaungeHtom Me-
YKOYHapOLHOro ryMaHuTapHoro hoHaa CofeincTBus pas-
Butio CHI U. M. KopoTueHed W BuLe-Npe3vaeHTOM
donga B. B. PocuHckum. Obcyskpanuch Bonpochl co-
TpyAHuyecTBa. Bo BcTpeue npuHaAM yyacTve NOMOLLHMK
aupektopa OUAN B. B. Kartpaces u pykoBoguTesb
npefcTaBuTenbcTBa poHaa Ha YkpauHe B. B. Caumax.

7
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2 ceHTabps A. H. CucaksaH BCTpeTUCA C 3aMecTUTe-
JleM reHepasibHOro AUPeKTOpa U3[ATENbCKOro KOMMIEeK-
ca MAUK «Hayka/WUHTepnepvoguka» H. . AaHeco-
BbIM W 0OCYyOMN BOMPOCHbI HOBOrO CTaTtyca >KypHana
«Mucbma B IHASA».

7
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20—21 ceHtabpa OUAWN nocetun npesugeHT Me-
YKOYHapPOLHOrO Colo3a YMCTOW W MPUKNALHOW XUMHHK
(IUPAC) npodbeccop IN. Crerin. OH yuacteoBan B pabote
MeHgeneesckoro cvesga, npoxoauswero B Kasanu ¢ 15
no 19 ceHTabps, Ha KOTOPOM HayuHbli PYKOBOAWUTENb
NlabopaTtopun agepHbix peaxkuui um. [. H. @neposa
akagemuk 0. L. OraHecsH BbiCTynuA C OOKNagoOM O
CHHTe3e HOBbIX 3nemeHTos Tabnuupl [. N. Mengeneesa
C aToMHbIMKU HoMepamu 115 n 113,

B Nlabopatopuu sgepHbix peakuun um. . H. One-
poea npeaugeHT IUPAC osnakomuncs ¢ pabotamu no
CUHTE3Y M U3Y4YeHUIO CBOWMCTB CBEPXTSXKEJbIX 3/I€MEH-
TOB, OCMOTpen Ga3oBble M 3IKCMNEepUMEHTasNbHble yCTa-
HOBKW nabopatopuu, B ToM uucne yckoputenu Y-400 u
Y-400M, cteHp HoBoro cenapatopa MASHA, yctaHoBky
MHC.

C roctem beceposanu aupexktop OUAU akapemuk
B. I'. KagbiweBckui, BULE-OUPEKTOP npodeccop
A. H. CucaksH, 3amectutenn gupektopa JIAP npodpec-
cop C. H. Omutpues. lMpodeccop 1. CrelH otmetun,
YTO AIPKOE BreyaT/ieHWe, KOTOPOEe NPOWU3BEJ Ha HEro A0-
knag HO. L. OraHecsHa, ewe 6onee ycununocb nocne

G. Asatrian and other members of the JINR delegation
took part in the meeting.

.
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On 2 September JINR Director V. Kadyshevsky and
JINR Vice-Director A. Sissakian had a meeting with
President of the International Humanitarian Fund for
CIS development I. Korotchenya and Vice-President of
the fund V. Rosinsky in «President Hotel» in Moscow.
They discussed aspects of cooperation. JINR Director
Assistant V. Katrasev and head of the fund representa-
tive office in Ukraine V. Slimak took part in the meet-

ing.

®
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On 2 September A. Sissakian met with Deputy Di-
rector General of the publishing house MAIK Nauka/In-
terperiodica N. Avanesov and discussed the new status
of the journal «Physics of Particles and Nuclei, Letters»
with him.

®
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On 20—21 September President of the International
Union of Pure and Applied Chemistry (IUPAC) Profes-
sor P. Stein visited JINR. He had taken part in the
Mendeleev Congress, held on 15—19 September in
Kazan, where Scientific Leader of JINR’s Flerov Labora-
tory of Nuclear Reactions Academician Yu. Oganessian
made a report on the synthesis of new elements (atomic
number 115 and 113) in the Mendeleev periodic table.

At the Flerov Laboratory of Nuclear Reactions the
guest was acquainted with the research activities in the
synthesis and study of the properties of superheavy el-
ements, toured the basic and experimental facilities of
the Laboratory, including the U400 and U400M acceler-
ators, a bench of the new MASHA separator and the
GPS set-up.

The guest had a talk with JINR Director Academi-
cian V. Kadyshevsky, JINR Vice-Director Professor
A. Sissakian, and FLNR Deputy Director Professor
S. Dmitriev. Professor P. Stein stressed that the bright
impression he had of the report of Academician
Yu. Oganessian became even stronger when he visited
the Laboratory where such outstanding results were
obtained.
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3HaKoMcTBa C nlabopatopuer, rae nosyyeHbl Takue Bbi-
[alolmecs pesysbTarbl.
R/

£

9—11 oktabps B EpesaHe npoxoauno npasgHosa-
Hue 60-netna HaumoHanbHow akagemuun Hayk Pecny6au-
K1 ApMeHuH.

Ha cocrosBwemcs 9 oktabps Top>kecTBEHHOM 3ace-
[aHuu, NOCBSILLLEHHOM 3TOW AaTte, AOK/IaA CAeNnan npeau-
neHt HAH Apwmenun akagemuk @. Capkucax. lNepepn
YY4aCTHUKaMU L0OUNEMHON CECCHU C MPUBETCTBUSMM Bbli-
ctynunu npesuaeHt Pecnybivku Apmenuun P. KouapsH,
Katonukoc Bcex apmsiH aperut Il

Ha npasgHosaHue npubbinu generaumu OT COTPyA-
HUYAIOLLMX aKaJeMWM HayK, Hay4yHbIX LEHTPOB, OpraHu-

3auum, yHusepcuteToB. C no3ppaBneHUssMU BbICTYMUIIM
npe3nmpgeHt PAH akagemuk HO. C. Ocunos, npesumeHTt
AH lpysuu akapemuk A. H. Taexenupge, npeaunpeHt Co-
t03a apMmsiH Poccun A. AbpamsH, pektop EI'Y akagemuk
P. MapTtupocsaH v gp.

Ot uHTepHauuoHanbHoro Kosinektvea O6beanHeH-
HOFO WHCTUTYTa SIAEPHbIX WCC/NefOBaHWWA BbICTYNUI
Buue-gupektop OUAN A, H. CucaksH. OH oTmeTun
CnaBHble Tpajguuuu coTpypHuuectBa ydeHbix OUAU u
ApMeHuH, 3anoxeHHble Be/IMKUMH yueHbiMK H. H. Boro-
noboebiM 1 B. A. AMBapLyMAHOM W UX COpaTHUKaMMU.

Ha 3acepaHuu Gbinu BpyueHbl Harpagpbl akageMuu u
ILUNJIOMbl €e HOBbIM YsieHaM. [Junaom noyeTHoro akaze-
muka HAH Apmenun nonyumn HOpui Ocunos (Poccus,
MaTeMaTtuKa), OWNIOMbl WHOCTPAHHbIX aKaAeMWKOB —
Anbbept Tasxenuase (Fpysus, dwmsunka), Angpen oH-

Jly6Ha, 26 cenrsiops1. BeiesnHoe 3acenanne EBponelickoro coro3a acconuanuy HaydHbIX xypHaiauctoB (EUSJA) B OUAN

Dubna, 26 September. A visiting meeting of the European Union of Science Journalists Association (EUSJA) at JINR

o,
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On 9—11 October the 60th anniversary of the Na-
tional Academy of Sciences of Armenia was celebrated
in Yerevan.

NAS President Academician F. Sarkisian made a
report at the ceremonial meeting on 9 October. The par-
ticipants of the jubilee session were also greeted by
President of Armenia R. Kocherian and Catholicos
Garegin Il

Delegations from collaborating Academies of Sci-
ences, scientific centres, organizations and universities
arrived at the ceremony. Words of greeting were ad-
dressed to the participants by RAS President Academi-

cian Yu. Osipov, President of AS of Georgia
Academician A. Tavkhelidze, President of the Union of
Armenians in Russia A. Abramian, YSU Rector Acad-
emician R. Martirosian and others.

JINR Vice-Director A. Sissakian spoke on behalf of
the international community of the Joint Institute for
Nuclear Research. He marked glorious traditions of co-
operation of JINR and Armenian scientists founded by
the outstanding scholars N. Bogoliubov and V. Ambart-
sumian and their colleagues.

At the meeting, awards of the Academy and diplo-
mas were given to the new members of the Academy.
The Diploma of the Honorary Academician of NAS of
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yap (Poccus, matematuka), Anekcen CucaksaH (Poccus,
du3uka), Poxxe banbaH (PpaHuus, dusnrka TBepaoro
Tena).

B nporpamme 106uneilHbIX MepONPUATUI BbIIO Mo-
CelleHUe HayuHbIX LeHTPoB APMeHUH, BCTPEUH C YUeHbl-
MW U PYKOBOLMTENIIMH HayKW PECnybnKu.

11 okTa6ps npesuaeHT PA PobepT KouapsH npuHan
HeBO/bLUYIO TPYNNYy YYaCTHUKOB toOWNEeHHOW ceccuu
HAH Apmenunn. Coctoanca oTKpoBeHHbIH 0OMeH MHeHH-
AMW MO BOMPOCAM COXPaHEeHWs eauHOro HayyHoro npo-
ctpaHcTBa B cTpaHax CHI, pacwupeHus ceasen mexxny
yuyeHbiMU ApMeHun U Poccuu, noanepyku HayuHbIX LieH-

Tpoe pecnybnuku. B auckyccuu npuHsaau yyactue aka-
nemukn @. Capkwucan, JI. ®appees, Jl. [MupyssH,
C. I'puropsH, A. Tonuap v gp. A. CucakaH npouHdop-
muposan npeaupeHta PA P. KouapsiHa o coTpygHuye-
ctee mexkgy OUNAN, Ep®WU, EI'Y v ueHtpamu HAH Apme-
HWUM, a Takke 00O MHULUMATUBE npoBefeHWs Ha Oase
OUAN sctpeun rnas rocypapcts CHI, nocesaueHHoH Bo-
npocaM Hay4YHO-TEXHUYECKOro coTpygHuyectsa. lpesu-
neHT PA nopuepkHyn, uto ApMeHusl B NepByto odepenb
3auHTepecoBaHa B TaKOM 0BCYy»KAeHHH.

O6unen akagemuu wrpoko ocsewanca 8 CMU.

3 okmabps na npoxoousuiem 8 Epesane Obwem coopanuu
Hayuonanvnoti akademuu nayk Pecnyonuxu Apmenuu cocmosinuce
8b100pbl UHOCMPAHHBIX 0EUCMBUMENbHBIX UI1eH08 AKademuu HayK.

Kanouoamypul eviogueanuco oowumu coopanusmu omoeneHutl
axademuu. Cpeou usOPaAHHbIX AKAOEMUKOE —
suye-oupexmop OUAU, oupexmop JIT® um. H. H. Bozonobosa
npogeccop Anexcen Hopaiiposuu Cucaxsn.
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Elections of foreign full members of the National Academy of
Sciences of Armenia were held on 3 October in Yerevan
at the General Meeting of the Academy. Candidates were
nominated by the common meetings of the Academy departments.
Among the elected Academicians is JINR Vice-Director,
Director of the Bogoliubov Laboratory of Theoretical Physics

Professor Alexei Sissakian.

Armenia was given to Yu. Osipov (Russia, mathemat-
ics), diplomas of foreign Academicians were handed to
A. Tavkhelidze (Georgia, physics), A. Gonchar (Russia,
mathematics), A. Sissakian (Russia, physics), R. Baillian
(France, condensed matter physics).

The programme of the jubilee events included visits
to scientific centres of Armenia, meetings with scien-
tists and leaders of the republic.

On 11 October President of Armenia R. Kocherian
received a group of participants of the jubilee session
of the Academy of Sciences of Armenia. The open dis-
cussion and exchange of views touched on the aspects
of preservation of the unified scientific space in CIS
countries, broadening of contacts between scientists of
Armenia and Russia, and support of scientific centres

of the republic. F. Sarkisian, Academicians L. Faddeev,
L. Piruzian, S. Grigorian, A. Gonchar and others took
part in the discussion. A. Sissakian informed President
R. Kocherian about the cooperation among JINR, Yere-
van Institute of Physics, Yerevan State University and
NAS centres of Armenia, and spoke about the initiative
to hold a meeting of CIS leaders at JINR, which will be
dedicated to the aspects of scientific and technical co-
operation. The President of Armenia stressed the prior-
ity interest of Armenia in such discussions.

Mass media widely commented on the jubilee
events.
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B. A. Mockanenko — 75 nem

26 cenmaOps UCnOIHULOCH 75 iem co OHs podcoeHus: Beesonooa Anamonve-
suua Mockanenko — enasHo20 HayuHo2o compyoHuka Jlabopamopuu meopemuye-
cxou pusuxu OUAUN, axaoemurxa AH Monooswi. Byoyuu noanomounsim npeocma-
sumenem Pecnyonuxu Mondoswr 6 OUAU, B. A. Mockanenko cvlepan 6016uiyio
Ponb 6 paseumuu compyonuvecmea yuenvix Monroogvl u O6vedunenno2o uncmu-
myma s10epHbIX UCCIe008AHUIL.

Hupexyusa OUAU, konneau u opysws cepdeuno nozopasunu Bcesonoda Ana-
MONbesUYA U NONCENANU eMy OATbHEUUX MEOPUECKUX YCNnexos, 600pocmi u 300-
POBbA.

V. Moskalenko is 75

On 26 September Vsevolod Moskalenko, Academician of the Academy of Sci-
ences of Moldova and chief scientist at JINR s Bogoliubov Laboratory of Theoreti-
cal Physics, celebrated his 75th anniversary. As Plenipotentiary of the Republic of Moldova to JINR, V. Moskalenko has
played an important role in the development of cooperation between scientists of Moldova and of the Joint Institute for Nu-
clear Research.

The JINR Directorate, colleagues and friends heartily congratulated Vsevolod Moskalenko and wished him success and
good health.

P. Maxy — 60 1em

30 cenmsabps ucnonuunocs 60 1em NOTHOMOYHOMY RPEOCMAsUMeNio npd-
sumenvcmea Yexuu ¢ OUAU npogheccopy Pocmucnagy Maxy, kpynnomy yue-
HOMY U MAIAHMAUBOMY OP2AHUZAMOPY HAVKU, Ybsl AKIMUBHAS NOZUYUSL CNO-
cobcmeyem pacuiupenuio U YKpenaeHuio Hay4Hulx cea3ell Melcoy yUeHbLMU
Yexuu u OUAN.

Om umenu xonnekmuea OUAU B. I Kaoviwesckuil, A. H. Cucaxsn,
L. J1. Bo1106 cepOeuro no3opaguiu OUIApa u noxceranu emy 000poco 300-
POBbSL, cuacmus, O1A2ONONYYUA U HOBbIX MBOPUECKUX CEEPULCHUL.

R. Mach is 60

On 30 September Plenipotentiary of the government of Czechia to JINR
Porfessor Rostislav Mach celebrated his 60th anniversary. A prominent scien-
tist and a talented science organizer, R. Mach has actively been promoting
wide and strong scientific contacts of scientists from Czechia and JINR.

On behalf of the JINR scientific community, V. Kadyshevsky, A. Sissakian and Ts. Vylov heartily congratulated the scien-
tist and wished him good health, happiness, prosperity and new successful achievements.
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50 Aet AaGopatopuu BbICOKMX SHEPrum
um. B. U. Bekcaepa u A. M. baranna

2-4 okT0ps B AyOHe npoweA MeXAyHapOAHbIi CeMHHAp, NOCBAWEeHHbIA 50-AeThio
AabGopatopumn BbICOKMX 3Hepruii um. B. U. Bekcaepa n A. M. baaanna O6beanHeHHOTo
MHCTUTYTAa SIAEPHBIX UCCA€AOBaHMI. OpPraHM3alMOHHbI KOMUTET CeMMHapa BO3rAABMA
aupektop OUAN akasemuk B. I'. Kaabnuesckuii.

Aabopatopus BblcOKmx 3Hepruin OMSAM ceonm poxae-
Huem obazaHa DusnyeckomMy MHCTUTYTY um. 1. H. Aebeaesa
AH CCCP (DMAH), rae B 1944 r. B. M. Bekcaep, Bnocaea-
CTBMM aKaAeMMK 1 NepBblit AMpekTop ABD, OTKpbIA NpuHLMN
aBTO(a3MPOBKM, AEXKALIMIA B OCHOBE PAbOThl LMKAMYECKMX
YCKOPUTEAEN BbICOKMX SHEPTUN.

Noa pykoBoacTBOM B. M. Bekcaepa ObIAO paspaboTaHo
pun3mnyeckoe 0O6OCHOBAHUE HOBOFO YCKOPUTEAS — CUHXPO-
(ha3oTpoHa, KOTOPLIN ObIA 3anylleH B anpeae 1957 r. B AybHe
M SIBASIACS! B TO BPEMSI CaMblM KPYMHbIM YCKOPUTEAEM B MUPE.
O6pasoBaHHas B 1953 r. AAS NPOBEAEHUSI MCCAEAOBAHMI Ha
Hem DaekTpousmnyeckas rabopatopus AH CCCP B 1956 r.
BowAa B coctaB OMAM 1 crtana HasbiBaTbcs AabopaTtopuent
BbICOKMX DHEPTUN.

[Mporpamma nepBbiX MCCAGAOBAHMIA HA CUMHXPOA30TPO-
He OblAa MOAFOTOBAEHA M OCYILECTBASAACH MOA PYKOBOACTBOM
B. M. Bekcaepa, M. A. Mapkosa n WM. B. HyBunao, KOTOpbIH

BMOCAEACTBMM CTaA BTOPbIM AnpekTopom AB3. Ha cuhxpodpa-
30TPOHE ObIA MPOBEAEH LIEAbIA PAA YHUKAAbHBIX HAYYHbIX MC-
CAEAOBAHWA. TpeTbnm AMPEKTOPOM Aabopatopmu
A. M. baAAMHBIM ObIAO MPEAAOXKEHO HOBOE HamnpaBAEHME Ha-
YUHbIX UCCAEAOBAHMI — PEAATUBUCTCKASA fAepHas (usmka.

LleneHanpaBAeHHOE pa3BUTME CUMHXPO(a3oTpoHa Mo-
3BOAMAO YCKOPUTb Ha HeM B 1971 I. AeATPOHbI. 3aTem, C BBO-
AOM B CTPOI HOBOTO MHXXEKTOPa — AMHEMHOIO YCKOPUTEAS Ha
sHeprmio 20 MaB, YHMKAABHBIX 9AEKTPOHHO-AYYEBOTO M Aa-
3€PHOr0 UCTOYHUKOB BbICOKO3APSAHBIX MOHOB, a TakXe MC-
TOYHMKA MOASPU30BAHHBIX AEATPOHOB, (PU3MKM MOAYUMAM
MYYKM AETKMX IAEP BMAOTb AO CEPbI, a TAKXKE My4K1 MOASPU30-
BaHHbLIX HYKAOHOB 1 AEATPOHOB.

Haaunuue ny4yka MoAsApU30BaHHbIX AeVITpOHOB pexkopa-
HOM SHEPrmn n NOAy4EHHbIX OT HEro nyTem CTpunnuHra ny4-
KOB MOAAPM30BAHHBLIX MPOTOHOB M KBAa3MMOHOXpPOMaTun4e-
CKMX TTOASIPU30BaHHbIX HeVITpOHOB, a TakxXe I'IpOTOHHOVI MOASA-
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Fifty Years of JINR’s Veksler and Baldin
Laboratory of High Energies

On 2-4 October an international seminar dedicated to the 50th anniversary of the
Veksler and Baldin Laboratory of High Energies of the Joint Institute for Nuclear Re-
search took place in Dubna. JINR Director Academician V. Kadyshevsky headed the

Organizing Committee of the seminar.

The foundation of the Laboratory of High Energies was
initiated by the Lebedev Institute of Physics, AS of the USSR
(IPAS), where in 1944 V. Veksler, later an academician and the
first director of LHE, discovered the principle of phase stabili-
ty, which forms the basis of the performance of cyclic acceler-
ators at high energies.

Under the guidance of V. Veksler, physics specifications
of the Synchrophasotron were worked out, and the facility was
launched into operation in April 1957. At that time it was the
largest accelerator in the world. The Electrophysics Laboratory
(EPL, AS), organized in 1953 to conduct research at the Syn-
chrophasotron, became part of JINR in 1956 and was called
the Laboratory of High Energies.

The research programme was worked out and realized
under the guidance of V. Veksler, M. Markov and I. Chuvilo,
who became later the second director of the Laboratory of
High Energies. Unique experimental studies were conducted

at the Synchrophasotron. The experiments were primarily
aimed at the study of deep elastic scattering processes at the
maximum low and high momentum transfer, as well as multi-
ple production of particles in hadron-nucleon interactions.
A. Baldin, the third director of the Laboratory, introduced a
new trend in research of the interaction processes — the rela-
tivistic nuclear physics.

The purposeful development of the Synchrophasotron
made it possible to accelerate deuterons in 1971. With the in-
troduction of a new injector — a linear accelerator at 20 MeV,
unique (used for the first time at accelerators) electron-beam
and laser sources of high-charge ions and a polarized
deuteron source, physicists obtained beams of light nuclei up
to sulphur, as well as beams of polarized nucleons and
deuterons.

The polarized deuteron beam of a record energy and the
polarized proton beam together with the unique quasi-mono-

Jy6Ha, 2—4 okTs0psl.
Mex1yHapoaHbIN ceMUHAp
«Jlaboparopuu BEICOKHX YHEPTHIA
uM. B. 1. Bekcnepa u A. M. banauna
OUSAN — 50 met»

Dubna, 2—4 October.

International seminar

«50th Anniversary of the Veksler and Baldin
Laboratory of High Energies, JINR»
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PU30BAHHOWM MMLIEHN MO3BOAMAO HayaTb WMCCAEAOBAHMS B
00AACTU CMMHOBOM (UMK,

B 1993 r. B ABD OblA 3anylueH HYKAOTPOH — MepBbii
CBEPXMPOBOASILNIA YCKOPUTEAb SIAEP, Pa3paboTKy M coopy-
XKeHne KOTOPOro BO3rAaBAsiA akaaemnk A. M. baaanH. B npo-
Liecce ero Co3AaHust ObIAM HaAEHbI OPUTMHAAbHbBIE PelleHUs
psiaa NPoObAEM YCKOPUTEAbHOWM TEXHUKM M TeXHOAOT MK CBEepX-
NPOBOASILLMX MarHUTOB, MOAYUYMBLUME MPU3HAHME U Pa3BUTHE
B KPYMHEMWMNX YCKOPUTEAbHBIX LIEHTPaxX MMPa.

B HacTosee Bpems AabopaTopms BbICOKMX SHEPriit, KO-
Topon pykoBoauT npodeccop A. M. Maraxos, — yckopu-
TEAbHbI LIeHTP AASI IPOBEAEHMS LUIMPOKOTFO KPYyra akTyaAbHbIX
MCCAEAOBAHWI B TaKOM MHTEPBAAE SHEePIui My4YKoB, rae Npo-
MCXOAUT NepexoA OT 3 PEKTOB HYKAOHHOW CTPYKTYPbl 1Apa K
NPOSIBAEHUSAM aCUMITOTUYECKOTO MOBEACHMS XapaKTEPUCTUK
SAAEPHbIX B3aMMOAENCTBUI. AabOpaTOpmUs OCYLLECTBASET LIK-
POKOe MEeXAYHapOAHOe HayyHoe COTpyAHu4ecTso c LIEPH,

chromatic polarized neutrons, obtained from beams due to
stripping, and the polarized proton target opened up the way
to the research in spin physics.

In 1993 the Nuclotron was put into operation. It was the
first superconducting accelerator of nuclei, whose develop-
ment and construction were headed by Academician
A. Baldin. During the development of the Nuclotron, unusual
solutions were found in the field of acceleration technology
and techniques in superconducting magnets. They were later
acknowledged and developed at largest accelerator centres of
the world.

Today the Laboratory of High Energies, headed by Profes-
sor A. Malakhov, is an accelerator centre for a wide range of
research in the energy interval where the transition from the
effects of the nucleon structure of the nucleus to the demon-
stration of asymptotic behaviour of characteristics in nuclear
interactions takes place. The Laboratory has wide internation-
al scientific cooperation with CERN, many physics centres in

38

ur3nyecknmmn LeHTpamn Poccun, crpan-ydactHuu OUAN,
CLWA, ©PT, AnoHun, MHamu, Ernta n Apyrmx ctpaH.

[Mporpamma MeponpuaTHii, MOCBALWEHHbIX MPa3AHOBA-
HMIO MOAYBEKOBOTO 10061Aes AabopaToprm BICOKMX SHEPrui,
BKAIOYAAA Hay4HbI CEMMHAP M TOPXKEeCTBEHHOe 3acesaHue B
60AbIIOM 3aAe AOMa KYAbTYPbl «Mup». TOoCTIMM MexAyHa-
POAHOIO CEMMHapa CTaAU M3BECTHbIE yYeHble-PU3NKK U BeAy-
LMe CNeUMaAnCTbl M3 MHOTMX HayUYHbIX LeHTPOB, C KOTOPbIMK
Ha NPOTAXEHMM MOAYBEKa COTPYAHMYAET AaDOPATOPKS, a TaK-
e n3 Poccuiickoi akaaemMmnn Hayk, MUHUCTEPCTB U yUYpexxae-
HWIA, CBA3aHHbIX C MPOBEAEHWEM Hay4HbIX MCCACAOBAHWIA B
00AaCTN aaepHON PU3MKM U TexHukn. B xoane AK «Mup»
OblAa pa3BepHyTa BbICTaBKa, MOCBSLIEHHAS IOOUACIO, a B LIeH-
TPe XOAAQ YCTAHOBAEHA A@MOHCTPALMOHHAA MOAE€Ab CUHXPO-
pasoTpoHa.

HayuHblit cemmHap oTKpbiA Buue-anpekTop OMAN npo-
deccop A. H. CncaksH. OH OTMETUA, YTO «30A0TOM» I0OMAEN

JlaGoparopust BBICOKHX SHEPTHit

uM. B. 1. Bekcnepa u A. M. banauna.
Hogelii cBepxnpoBoAsILKi HCTOYHUK HOHOB
C MEKTPOHHO-IUKIOTPOHHBIM PE30HAHCOM,
paspaboTannsiit s yckopurens UL-10 JISIP
uMm. I. H. ®neposa

Veksler and Baldin Laboratory

of High Energies.

A new superconducting ion source with

an electron-cyclotron resonance is produced for
FLNR’s IC-10 accelerator

Russia, JINR Member States, centres in the USA, Germany,
Japan, India, Egypt and other countries.

The agenda of the jubilee seminar included a scientific
seminar and a ceremonial meeting in the Grand Hall of the
«Mir» culture centre. The guests of the international seminar
were famous physicists and leading specialists from many sci-
entific centres — half a century partners of the Laboratory, as
well as leaders of the Russian Academy of Sciences, ministries
and institutions connected with the organization and develop-
ment of scientific research in nuclear physics and technology.
An exhibition devoted to the jubilee events was arranged in
the hall of the culture centre, with a demonstration model of
the synchrophasotron in its centre.

JINR Vice-Director Professor A. Sissakian opened the sci-
entific seminar. He marked that «the golden jubilee» of the
Laboratory of High Energies was an outstanding event not only
in the history of JINR but also in the history of science as a
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AabopaTopmmn BbICOKUX IHEPruin — 3TO 3ameyaTeAbHas Bexa
He ToAbkO B nctopun OMAN, HO 1 B UCTOpUM BCeN HayKM.
«AyOHEHCKMI CMHXPOa30TPOH. OT NPOTOHOB — K PEASTH-
BMCTCKUM SIAPaM M MOASIPU30BaHHbIM A@HTPOHaM» — C 0630-
pOM Ha 3Ty Temy Ha cemnHape BbICTYNMA M. H. CemeHIOWKMH.
O nepBbIX 3KCNEPUMEHTaX Ha CUHXPOA30TPOHe, a Takxke B
M®B3 (MpoteuHo), LIEPH (OKenesa), FNAL (batasus) pac-
ckazan A. A. Ky3HeloB. Pa3BUTHIO peASTUBUCTCKOW SIAEPHOM
Ppr3nkn B AabopaTopmm BbICOKUX SHEPrnii MOCBATUA CBOW AO-
Kaaa A. M. ManaxoB. «HYKAOTPOH M pa3BMTME HOBbIX TEXHO-
AOTUIA  CBEPXMPOBOASILLMX MArHUTHBIX CUCTEM CUMHXPOTPO-
HOB» — TakoBa OblAa Tema AOKAAAa, MPEACTABAEHHOrO
A. A. CMupHoBbIM. H. H. Aranos pacckasaA o Hay4HOW WWKO-
Ae KpuoreHunkn B AB3.

Ha caeayowmnin AeHb Ha TOPXKECTBEHHOM 3aCeAAHUM, TAE
NpPO3BYYaAM MPUBETCTBUS FOCTEM, COCTOSIAACH NPeMbepa Ku-
HopMAbMa O AabopaTopun. OTKPbIAM TOPXKECTBEHHOE 3ace-
AaHue anpektop OUAN akaaemuk B. T'. KaablweBckuii u an-
pekTop AB3 npodeccop A. M. Manaxos.

B BbicTynAeHusx YpessblyainHoro n NoaHomouHoro [lo-
cna Crosakum B Poccnn M. Dypanka, YaeHa YueHoro coseTa
OUSAN npocpeccopa H. M. LLymeriko (beropyccust), npodec-
copa A. A. BacuabeBa, mapa ropoaa Ay6Hel B. 3. INpoxa, co-
BETHMKA nocoabcTBa Yexun B. Pemeka, npodeccopa
b. M. boaoTosckoro (OMAH), npodeccopa B. M. Aasposa
(PHLL «Kyp4aTOBCKMIA MHCTUTYT»), rEHEPaAbHOTO AMPEKTOPa
obbeanHeHns «HIMO Teamnimaw» B. H. Yayta, anpextopos
Aabopatopuit n noapasaeseHnin OUNAN, anpekumn OUAN,
NpeAcTaBUTeAe 0BAACTU M MH. Ap. 3ByYaAu TeMAble CAOBa B
aapec AabopaTtopun BbICOKUX 3Hepruin nm. B. M. Bekcaepa n
A. M. baAanHa, OTMEYaANCb MEXAYHAPOAHbIE AOCTMXKEHMS B
Hayke 1 TeXHuKe.

Mspom Ay6Hbl B. 3. [lpoxom ObIAO 3a4MTaHO NpUBET-
ctBue rybepHatopa Mockosckoi obaacti b. B. [pomosa,
BPYY€EHbl MOYETHbIE FPaMOTbl AAMUHMUCTPALIMM FOPOAA PSIAY
coTpyaHunkos AB3.

B 3aBepuweHne TOPXKECTBEHHOrO 3aceAaHnsi OblA AaH
NpPa3sAHUYHbIA KOHLIEPT.

whole. I. Semenyushkin made a review report on the topic
«The Dubna Synchrophasotron. From Protons to Relativistic
Nuclei and Polarized Deuterons». A. Kuznetsov spoke about
the first experiments at the Synchrophasotron and the research
at IHEP (Protvino), CERN (Geneva), and FNAL (Batavia).
A. Malakhov made a report on the development of the rela-
tivistic nuclear physics at the Laboratory. The report presented
by A. Smirnov was called «The Nuclotron and the Develop-
ment of New Techniques of Superconducting Magnetic Syn-
chrotron Systems». N. Agapov spoke about the scientific
school of cryogenics at LHE.

The next day a film about the Laboratory was shown at
the ceremonial meeting. JINR Director Academician V. Kady-
shevsky and LHE Director A. Malakhov opened the jubilee
event.

Warm greetings to the Laboratory staff and appreciation
of their international achievements in science and technology
were expressed in addresses by Extraordinary and Plenipoten-
tiary of the Slovak Republic to Russia I. Furdik, JINR SC mem-
ber Professor N. Shumeiko (Belarus), Professor A. Vasiliev,
Mayor of Dubna V. Prokh, Embassy Advisor of the Czech Re-
public V. Remek, Professor B. Bolotovsky (PI, AS), Professor
V. Lavrov (RRC «Kurchatov Institute»), General Director of
NPO Gelimash V. Udut, JINR Laboratories’ and divisions’ di-
rectors, JINR Directorate, representatives of the Moscow Re-
gion and many others.

Dubna Mayor V. Prokh read out the greeting address of
Governor of the Moscow Region B. Gromov and presented
diplomas to LHE staff members.

The ceremonial meeting finished with a festive concert.




HArPAQbI. MOYETHbIE 3BAHNA

1O. LI. Oranecsix
Yu. Ts. Oganessian

Ykazom Ilpe3uoenma Poccuiickoin @edepavuu
om 20 noaopa 2003 2.:

* 30 8bLOAIOWUIICS. BKILAO 6 PA3SUMUe S0EPHOU DUIUKL,
NO020MOBKY HAYYHBIX KAOPO8 U MHO2ONEMHION0
dobpocosecmuyio pabomy
opoenom «3a 3acayeu neped Omeuecmeom»

11l cmenenu nHaepasicoen
FOpuit IJonaxoeuu Ozanecan —
axkademux Poccuiickotl akademuu Hayk,

HayuHbvlll pyKosooumens Jlabopamopuu s0epHbix
peaxyuti um. I” H. @neposa OUAU,;

* 3a docmueHymovie mpyoosuvle YCnexu U MHOLOLEMHIOI0
dobpocosecmuyio pabomy

opoenom [lpyocowl Hazpasicoen
Jmumpuit Bacunveeuu Illuproe —

axkademux Poccuiickotl akademuu Hayk,
nouemmwiii Oupexmop Jlabopamopuu meopemuyeckor
@uszuku um. H. H. boeonobosa OUAU;

* 3a 3acy2u 8 Hay4HOU 0esmenlbHOCmu
NPUCBOEHO NOYemHoe 36aHue
«3acnyocennwiii desmenv Hayku Poccutickou @edepayuuy
Hzopro Anamonveeuuy I'onymeuny —
00KMOPY PUBUKO-MAMEMANUYECKUX HAYK, npodeccopy,
cosemuuxy npu oupexyuu OUANU — nayunomy pykogoou-
meno Hay4Ho-Memoouyeckoeo omoenenus Jlabopamopuu
Guszuxu vacmuy OUAN.

PRIZES. HONORARY TITLES

J1. B. Illupkos
D. V. Shirkov

U. A. TonyrBun
I. A. Golutvin

By the Order of 20 November 2003 made by
the President of the Russian Federation,

Yuri Tsolakovich Oganessian,

Academician of the Russian Academy of Sciences,
Scientific Leader of JINR s Flerov Laboratory
of Nuclear Reactions,

is awarded the Order «For the Service
for the Motherlandy, degree 111,

for his outstanding contribution to the development
of nuclear physics, training scientific staff’
and long conscientious work;

Dmitri Vasilievich Shirkov,

Academician of the Russian Academy of Sciences,
Honorary Director of JINR s Bogoliubov Laboratory
of Theoretical Physics,

is awarded the Order of Friendship

for successful achievements
and long conscientious work;

Igor Anatolievich Golutvin,

Doctor of Physics and Mathematics, Professor,
JINR Directorate Advisor, Scientific Leader
of the Scientific Methods Department of JINR s
Laboratory of Particle Physics,

is conferred the Honorary Title «Honoured Worker
of Science of the Russian Federationy

for his service to science.
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Konnabopauusi o yCKOpUTENbHON TEXHOJIOMMH
TESLA (I"'epmanus—PpaHuus)

HoBble cTeHnoBble MCMbITaHUS TaK Ha3blBAaEMbIX pa-
oroyvactoTHbix (PY) yctpovcTe Hadanmcs B JlabopaTo-
pumn nnHerHoro yckoputens B Opca Bo Ppanumn (LAL,
CNRS/IN2P3).

7 nitonst npogeccop M. Lnnpo, anpektop IN2P3 (Ha-
LIMOHaJIbHBIM MHCTHTYT siiepHOM OH3MKHM M PH3HKK 4a-
cTtru) m npodeccop A. BarHep, npencenarteb OMpeKLNN
DESY (Hemeukasi yckopuTesibHasi niabopartopust, [am-
Oypr), odnuManbHO MPOBO3IJIACKHIIM Havyaslo MCIIbITaHHMH.
YcraHoBKa 6blia co3naHa v ocHalleHa MpUbopamu B pam-
Kax CorjalleHuns Mo coTpymgHnyecTBy Mexay IN2P3 n
DESY. OHa 6yneT UCrosib30BaThCsl [J1sl TECTOB M OMTHMH-
3aumm PY-ycTponcTB, KOTOpbIE SBJISIOTCS BasKHBIMH KOM-
MOHEHTAaMH CBEPXIIPOBOASIMX YCKOPHTESIEN.

Taknm 06pa3oM, HEMELIKME 1 (ppaHLy3CKHe yYeHble
YKPEMNWJIM CBOe COTPYAHNYECTBO B MEXKAYHAPOAHOH KOJI-
nabopaunn TESLA. Ceftyac B Hee BXxogsT 49 MHCTHTYTOB
n3 12 cTpaH, KOTOpble paboTalT BMECTE MOA PYKOBOL-
ctBom DESY Hap co3pmaHnem TEXHOJNOTMH [N CBEPX-
MPOBOMSILIEro JIMHEMHOIO YCKOpHTENs. TaKasi yCKOpHu-
TeJibHasi TEXHOJIOMHsI CTAHET OCHOBOF AJIsl ABYX GOJIbLIFX
MPOEKTOB: Jla3epa Ha CBOOOMHBIX 3JIEKTPOHAX [JIsl PEHT-

reHoBcKkoro msnydennsi (XFEL) v 37eRTpOH-NO3HTPOH-
Horo JimHerHoro Koynanaepa (TESLA).

HoBbi#1 ctenp anst ncnbitannn B Opes obecrneurBaeT
vpeasbHble YCIIOBHS yisl pa3paboToK: MOJIHOCThIO OCHA-
I[EHHas «4MCTasl» KOMHaTa, TerUioBasi BakyymMHasl Kamepa
¥ CHICTEeMa MOAYJIATOpa M KNMCTpoH Ha 5 MBT. B nanbHen-
1eM HeOOXOAMMO MPOBECTH COOTBETCTBYIOLLYIO SKCIEp-
TM3y Cpeau NPEenrnpHsTHH MPOMBILUIEHHOCTH, TakK Kak
TOJIBKO TMPOMBILITIEHHbIE KOMIMAaHHK CrOCOOHBI CO3[aTh
TBICSIYM TaKMX YCTPONCTB 1l OYyIMX YCKOPHTEJIEH.

DESY, Mam6ypr

PepepasibHOE MUHHCTEPCTBO 0Opa30BaHHs M Hay4-
HBIX MCCrienoBaHmi ['epMaHnn ofo6pHIIO CTPOMTENBCTBO
€BPOINENCKON PpEHTreHOBCKON Jla3€pHOWM YCTaHOBKH
(XFEL). OHo HauHeTcsi B 2006 r. YcTaHOBKa IJIMHOM
3,3 KM OymeT pacriosiokeHa B defepasbHbIX OKpyrax
[ambypra v lnessur-IonbwreriHa. CTpouTesbHasH MII0-
Iagka TMOArOTOBJIEHA HCCJIENOBAaTENbCKMM LIEHTPOM
DESY.

B cooTBeTCTBHMHM C MU1aHaMH MyCK yCTAHOBKH Ha3Ha-
4yeH Ha 2012 T.

YcTaHOBKa CO3HacCT YHHMKaJIbHblE BO3MOKHOCTH IS
npoBeneHnsi pyHOAMeHTasbHBIX MCCIIENOBaHNI B oba-
CTH eCTECTBEHHBIX HayK [U1si Bcex ebporeres. C ee no-
MOILBIO yYeHble CMOTYT M3y4yaTb WHMPOYatIUMK Kpyr BO-

EUROPE

German-French Collaboration on TESLA
Accelerator Technology

A new test stand for so-called radio-frequency (RF)
couplers is taking up operation at the French Laboratoire
de I'Accélérateur Linéaire (LAL, CNRS/IN2P3) in Orsay.

On 7 July, Professor M. Spiro, director of IN2P3 (In-
stitut National de Physique Nucléaire et de Physique des
Particules) and Professor A. Wagner, chairman of the
DESY Directorate, officially inaugurated the test stand.
The facility was constructed and equipped within the
framework of a cooperation agreement between the
IN2P3 and DESY. It will be used for the testing and opti-
mization of RF couplers, which are important components
of superconducting accelerators.

German and French scientists have thus intensified
their cooperation within the international TESLA collabo-
ration. This currently comprises 49 institutes from 12
countries, which are working together under the leader-
ship of DESY to develop the technology for a supercon-
ducting linear accelerator. This accelerator technology
will provide the basis for two major projects: On the one
hand, a free-electron laser for X-ray radiation (XFEL) is to
be built in a European collaboration. On the other, devel-

opments are under way for an electron—positron linear
collider (TESLA), which is being planned as an interna-
tional joint project.

The new test stand at the LAL in Orsay will offer ideal
conditions for this development work: a completely
equipped clean room, a thermal vacuum chamber and a
system comprising a modulator and a 5-megawatts kly-
stron. Later on, the corresponding expertise is to be trans-
ferred to industry, since only industrial companies are
able to produce the thousands of couplers required for the
future accelerators.

DESY, Hamburg

Construction of the European X-ray laser project
(XFEL), which had been approved by the German Feder-
al Ministry of Education and Research (BMBF) on 5 Feb-
ruary 2003 is to start in 2006. The 3.3-kilometer-long fa-
cility is to be located in the federal states of Hamburg and
Schleswig-Holstein and will begin on the DESY site.

According to current planning, the commissioning of
this facility will start in 2012.

The European X-ray laser proposed by DESY will
create unique opportunities for basic research in the nat-
ural sciences in Europe. It will open up completely new,
fascinating possibilities to study a wide range of questions
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npocoB — OT d;)I/ISI/lKYI M XVMIMMY1 0O HAyKH O MaTtepraliax,
reOoJIOrnn M HayKr O *KM3HH.

LIEPH npaspHyeT ronoBIIMHY OTKPBITHUHA
M CMOTpPHT B Oynyiee

16 cenTtsibpst B LIEPH npoxopwmn cMmnosnym B 03Ha-
MeHOBaHve OBOMHOW FOAOBIUMHBI OTKPbITHHM, CAENaHHbIX
B LUEPH m 3a50:k¥MBIIMX OCHOBY COBpEMEHHOM TEOPHH Ya-
CTHIL| M1 CHJI.

B 1984 r. K. Py66wa n C. BaH nep Menep paspenrin
Ho6eneBckyio npemuio 3a BKian B OTKpbITHE W- 1 Z-ya-
ctrl. Brnarogapst 3TOMy OTKPBITHMIO CYIIECTBEHHO YCO-
BEpPLIEHCTBOBAJIMCh TEXHOJIOTMHM AETEKTOPOB, YTO ObUIO
Tak:Ke OoTMe4deHOo HobeneBCcKOM Npemuer, MpHCyKOEeH-
How 7K. Wapnaky (UEPH) B 1992 r. B Teyenne nocnenyto-
IEro AECSTHIIETHS MPOBOAMIIMCH MPELM3HOHHbIE HM3Me-
peHusi Ha GOJIBLIOM 3JIEKTPOH-TIO3MTPOHHOM KoJUlangepe
M OCYIIECTB/IsiNIach NMpOBepKa NMpefACcKa3aHnM CTaH#apT-
HOMl MOJEJH, MPOCYHTaHHbIX TeopeTrKamu [. XydTom n
M. Benbtmanom. OHu mnosiydnnv 3a cBoto paboty Hobe-
JeBCKylo npemuio B 1999 r.

Y4acTHHMKM CEHTSIOPbCKOrO CHMIIO3HMyMa He TOJIbKO
BCTMIOMMHAJIM [OOCTHKEHMs] TPOLIEAINX HOECSITHIIETHH.
Onn Takxke obcysxpanu Oymywme nporpammsl LIEPH,
BKJIIOYasi GOJIbLION agpOHHBIM KOJlanaep, KOTOPbIA O0JI-
skeH Hadvatb pabotaTtbh B 2007 r. CTONKHOBEHHME YaCTHL|

MPH SKCTPEMAaJIbHO BbICOKHX SHEPIUsiX Ha 3TON yCTaHOB-
K€, BO3MOXKHO, MMO3BOJINT OTBETHUTb Ha BOMPOCHI: MOYEMY
4acTHLIbl MMEIOT Maccy, KakoBa MpHpOAa YepHbIX ObIp BO
BceneHHo¥, noyemy maTepwsi nobeania aHTUIMaTEPHIO B
repBble MIHOBEHHMsI 3apoxkiaeHWsi BceneHHOM, KaKnm
ObLIO COCTOSIHME MaTEPHMH Yepe3 HECKOJIBKO MHKpOCe-
KYyH[ rocsie Bonbuoro B3peisa.

OCHOBHBIMM [OKJIAAYMKAMK Ha CHMIO3MyMe Oblin
reHeparnbHbif anpektop LIEPH J1. Manann, P. Aximap (re-
HepasnbHbii aupekTop LIEPH ¢ 1 suBapss 2004 r.),
K. Wapnak, 1. Japstona, C. BaH nep Meriep, JI. ORyHb,
[. Mepkuuc, K. Py66na, M. Benbtman m C. BarnbGepr.
Cpenn MoOYeTHbIX FOCTEN CHMIIO3MyMa Obulr HOOEneB-
ckre saypeatbl. CHIMMO3MyM 3aBepIIMIICS OHMCKYCCHEH
nop npencenarensctsom K. Py66na o 6ynywem dnsnkn
YacTHL.

CIIA

BaraBusa, VinnnHonc

Yuenbie komnabopaumnn MINOS 14 aBrycrta Havyanm
CHMMaTh AaHHble ¢ 6-ToHHoro getekropa MINOS (Main
Injector Neutrino Oscillation Search). Pusnkn 6ynyT nc-
I0JIb30BaTh AETEKTOP, PacClOJIOKEHHbI B LIaxTe B Ce-
BepHO!M MrHHecoTe Ha riybrHe 800 m ron 3emnew, st
HCCJIENOBaHMsT MacChl HEMTPHHO.

in the natural sciences — from physics and chemistry to
materials science, geological research and the life sci-
ences.

CERN Celebrates Discoveries
and Looks to the Future

Nobel laureates were among the distinguished guests
at a symposium at CERN on 16 September. The sympo-
sium celebrated the double anniversary of major discov-
eries at CERN that underlie the modern theory of particles
and forces.

In 1984, C. Rubbia and S. van der Meer shared the
Prize for their part in the discovery of the /¥ and Z parti-
cles. The discovery also owes much to the development
of detector techniques, in particular by G. Charpak at
CERN, who was rewarded with the Nobel Prize in 1992.
The results ushered in more than a decade of precision
measurements at the Large Electron Positron collider,
which tested the predictions of the Standard Model that
could be calculated due to the work of theorists G.’t Hooft
and M. Veltman, who shared the Nobel Prize in 1999.

In addition to reflecting on past findings, speakers at
the September symposium also talked about the future of
CERN, including the Large Hadron Collider, set to switch
on in 2007. By colliding particles at extremely high ener-

gies, the LHC should shed light on such questions as: Why
do particles have mass? What is the nature of the dark
matter in the Universe? Why did matter triumph over anti-
matter in the first moments of the Universe, making our
existence possible? What was the state of matter a few mi-
crosceconds after the Big Bang?

The members of the panel were CERN’s Director
General L. Maiani, together with R. Aymar (Director Gen-
eral of CERN from 1 January 2004), G. Charpak, P. Dar-
riulat, S. van der Meer, L. Okun, D. Perkins, C. Rubbia,
M. Veltman, and S. Weinberg.

UdsA
Batavia, Illinois

Data-Taking Begins at MINOS Neutrino Detector,
Half a Mile Underground. On 14 August scientists of the
MINOS collaboration at the Department of Energy’s Fer-
mi National Accelerator Laboratory announced the offi-
cial start of data-taking with the 6,000-ton detector for the
Main Injector Neutrino Oscillation Search. Physicists will
use the MINOS detector, located deep in an historic iron
mine in northern Minnesota, to explore the phenomenon
of neutrino mass.
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«DTO COBbITHE SIBJISIETCSI KpaeyrojbHbIM KaMHEM B
MerKIOyHapOAHbIX MCCJIEAOBaHMNSAX HEUTPHHO, — CKasall
n-p P. JI1. Op6ax, anpekTop otaesna HayKy npyn MuHHnCTEp-
ctBe sHeprethku CLIA. — [letektop MINOS B Cynane
(MrHHecoTa) BMeCTe C HOBBIM HEMTPHHHBIM Iy4YKOM B
Jlabopatopmn nm. 3. Pepmr macT NMoapobHYI KapTHHY
CEKPETOB, CKPBITbIX HEHMTPHHHBIMKM OCLHIIIALMAMHU. OH
OOTIOJIHHMT IMPOKOMacCIUTabHbIe MCCIIENOBaHNs HEMTPHHO
B Anonnn, Kanane vt EBporie. 3HameHaTeIbHO, YTO IETEK-
TOp 6bUT 3anyLieH B paboTy Ha 9 MecsiLieB paHbliie CpoKa.
B HacTosilee Bpemsi HOBbIM AETEKTOP PErMCTPUPYET KOC-
MHYECKHeE JIMBHH, MOMnafaoLye Ha 3eMITioy.

* %k

Camasi 6onbluasi ryIoLaKa 1yist HabJIIoAEeH s 3a aTMO-
cepHbiMM  JIMBHSIMM — obcepBaTtopus [lbepa Oske,
Ha3BaHHasi B 4YeCTb (ppaHLy3CKOro H3KKa, KOTOPBIM
Briepeble B 1938 r. Habsopan atMocdepHbIe JIMBHA, —
MPHCTYNaeT K PErnCTpaLn KOCMHYECKHX JIy4Yer CBEpX-
BBICOKMX 3HEPIHi M MbITAeTCsl OOHApPY’KUTb HMCTOYHMK
BHE3€EMHbIX YacCTHL BbICOKMX 3Hepruv. [IpoekT, B KOTO-
pom yyacTtBytoT 250 yueHbix M3 14 cTpaH, OCYIECTBIISIET-
¢ HauwronanbHoM — yckopuTenbHOM — nabopaTopuen
nm. O. Pepmn (Batasus, MnnnHoric) npn MrHncTepcTBE
sHepretrnrn CLIA.

O6cepsaTtopust [Mbepa Oxke cTana camort 60JIbLIOH B
MHpe TUIOIAOKON MO HabIIOAEHHI0 38 KOCMHYECKMMH

JIMBHSIMK Gyiarofiapsi COOPY3KEHHIO COTOrO MOBEPXHOCT-
Horo meterktopa. O6cepBaTopHsi, TEPPUTOPHST KOTOPOF
cocTtaBnisieT 70 KBagpaTHBIX MUJIb, OCHaIlleHa IeTeKTopa-
MH [UIsl PEFMCTPALMK CaMbIX MOLUHbBIX M, MOXKET ObITb, Ca-
MBIX 3araflo4HbIX MpoLeccoB Bo BceneHHoOM.

Kocmnyeckre nyyn — 3TO, Kak MpaBHIIO, MOTOKH
MPOTOHOB ¥ BoJiee TsixKesbIX MOHOB. [Tonagasi B atmocde-
py 3emny, OHM CO3[A0T KacKambl BTOPUYHBIX 4YacCTHLI.
[lonroe Bpemsi yyeHble cUMTaly, YTO Anaria3oH 3HEPruH,
B KOTOPOM OHH [IOCTHIalOT NMOBEPXHOCTH 3€MJIH, He Tpe-
BbiwaetT 1020 3B. OpHako nocyieqHne 3KCMEPHIMEHTHI B
Anonnn m wrtate IOTa 3aperncTprpoBany KOCMHYECKHE
JIy4Yn TaKMX yJbTPaBbICOKMX SHEPruH, 4YTO y4eHble 3afy-
MaJIMCh O TOM, KaKne HeBepOsiTHble COBbITHS BO Beenen-
HOWl MOT'YT BbI3bIBaTb HX.

«Kak B nprpoae MOrIJIM CJIOXKNTbCA YCJIOBHA JIA
YCKOpEeHHMs1 KpPOLIEYHON YacTHLbl 4O TAKOW 3HEprun? —
3apaeT Boripoc A. YOTCOH, npodeccop PH3HKH M3 YHH-
BepcuTeTa B Jlnpce (BennmkobpuTaHHst), OOMH M3 PyKOBO-
nutenier npoekta [lbepa Oxke. — Ecnm mbl npocnennm
MyTb OT 3THX YacCTHL] YJIbTPaBbICOKNX 3HEPIMH K HX HC-
TOYHHMKY, Mbl CMOZKEM OTBETHTb Ha 3TOT BOIIPOC».

AntoH, Helo-Flopk

Pusnkn n3 BpyKxerMBEHCKO!M HaLMOHAIIBHON J1abo-
patopun ripn MunrctepctBe sHepretnky CLIA 3. Bnb

«This is an important milestone in the worldwide
quest to develop neutrino science,» said Dr. R. L. Orbach,
director of DOE’s Office of Science. «The MINOS detector
in Soudan, Minnesota, together with the new Fermilab
neutrino beam line, will provide a detailed look at the se-
crets behind neutrino oscillations. It will complement the
large-scale neutrino projects in Japan, Canada and Eu-
rope. Significantly, the completion of the detector comes
nine months ahead of schedule.»

World’s Largest Air Shower Array Now on Track of
Super-High-Energy Cosmic Rays. With the completion of
its hundredth surface detector, the Pierre Auger Observa-
tory, under construction in Argentina, has become the
largest cosmic-ray air shower array in the world. Managed
by scientists at the Department of Energy’s Fermi Nation-
al Accelerator Laboratory, the Pierre Auger project so far
encompasses a 70-square-mile array of detectors that are
tracking the most violent — and perhaps most puzzling —
processes in the entire Universe.

Cosmic rays are extraterrestrial particles — usually
protons or heavier ions — that hit the Earth’s atmosphere
and create cascades of secondary particles. While cosmic
rays approach the Earth at a range of energies, scientists
long believed that their energy could not exceed 1020
electron volts, some 100 million times the proton energy

achievable in Fermilab’s Tevatron, the most powerful par-
ticle accelerator in the world. But recent experiments in
Japan and Utah have detected a few such ultrahigh ener-
gy cosmic rays, raising questions about what extraordi-
nary events in the universe could have produced them.

«How does nature create the conditions to accelerate
a tiny particle to such an energy?» asked A. Watson,
physics professor at the University of Leeds, UK, and
spokesperson for the Pierre Auger collaboration of 250
scientists from 14 countries. «Tracking these ultra-
high-energy particles back to their sources will answer
that question.»

Upton, New York

E. Beebe and A. Pikin, physicists at the d. S. Depart-
ment of Energy’s Brookhaven National Laboratory, have
been awarded the lon Source Prize, known as the «Bright-
ness Award», which recognizes and encourages innova-
tive and significant recent achievements in the fields of
ion source physics and technology.

Funded by the U. S. Department of Energy’s Office of
Science, Nuclear Physics, Beebe and Pikin have devel-
oped and tested a new high-intensity version of a source
that produces highly charged heavy ions, called an elec-
tron beam ion source. The number of ions generated by




DIGEST

(BNL) n A. MNrknu (ONAYI/BNL) ynocToeHsl npemrn MHu-
POBOro COOBLIECTBA MO MOHHBIM MCTOYHHKAM, U3BECTHOM
Kak Harpafa «3a 6riecTsiire AOCTHIKEHHs, B 3HAK MpH-
3HAHMS M TOOLIPEHMs] MHHOBALIMOHHBIX M BbIOAOLIMXCSI
OOCTHXKEHMI B 0611acTh PU3MKK M TEXHOJIOTHKM MOHHbBIX
HMCTOYHHKOB.

[Tpy prHaHCOBOM NoOAEp:KKe OTAENA HAYKH Y siOep-
HOW dm3snkn MrHncTtepctBa sHepretnky CLUIA 3. Brb u
A. TlnkyrH co3pany v MpoTECTPOBAM HOBBIM BBICOKOMH-
TEHCHBHBIF MICTOYHHK TSI3KEJIbIX HOHOB C BOJIBIUMM 3apsi-
IOM M Ha3BaJIM €ro 3JIEKTPOHHO-JIyYEBBIM MCTOYHHKOM.
Konn4yecTBO MOHOB, F€HEPUPYEMBIX Ha 3TOM HMCTOYHHMKE,
B 20 pa3 6oJiblue, YeM Ha MpekHNX nctodHnkax. Co Bpe-
MeHeM B BpykxeriBeHe IMilaHHMpyeTCsl MCMOJb30BaTh Ta-
KOW MCTOYHHMK AJist MHxkekLrn noHoB B RHIC. Kpome Toro,
HOBBIF METO[ MOJTyY€HHs] MOHOB MOYKET ObITh afarnTUpO-
BaH [UIsl OPYIMX YCKOPHWTENEN YaCTHL, TaKMX Kak OoJib-
wow appoHHbiv Kosanaep (LHC) B LIEPH.

Harpasknenne cocrosiniocs 9 ceHtsibps B [ybHe (Poc-
cusl) Ha 10-1 MexknyHapoaHOM KOH(pepeHLH MO MOHHBIM
rctoynrnkam. Oba r3nka MosyYnsiv CBHAETENbCTBO M
AEHeKHYI0 Mpemuio, KoTopast coctasmia $6,000 n 6buta
npenocTtaBrieHa ¢upmont «Bergoz Instrumentation»
(Ppanums).

[To maTepranam canta http://www.interactions.org

I K E O oy HAYUHOE COT Py A N e CT B O

SCIENTIFIC COOPERATION

10-11 ABI'YCTA OMAIN nocetnn NOMHOMOYHBIM NpeacTa-
BUTENDb NpaBUTEnbCTBA Pecnybnmkim KasaxctaH K. K. Kageip-
>KQHOB. Ha BCTpeye B AMpeKLnm, B KOTOPOM NPUHSNK y4acTme
oupektop  OMAN  B.T Kogelwesckuin,  BULE-OMPEKTOP
A. H. CucaksH, masHbin uHxeHep T . Wnpkos v ap., 6bin
PACCMOTPEH LUMPOKMIA KPYT BOMPOCOB COTPYAHMYECTBA.

7
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11-12 asrycta 8 ONAN Haxogmnca npesmaeHT AH py3nn
akagemuk A. H. Tasxenuase. Bo Bpems BCTpeum B AMpeKLmMm ¢
B. . Kagpiwesckmm n A. H. CucaksHom 06cy>kaanmcb BONpoch!
paspabotku npoekta GRID-cermeHTa B CTPAHAX 30KABKA3bS.
7
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14 agrycra srue-gupektop OUNAN A. H. C1caksH NpuHan
npeacrasutenen Pecnybnmkm Kutai (TaneaHb) — ampektopa
0TAena HayKM 1 TEXHOMOMMM MOCKOBCKOTO MPeACTaBUTENbCTBA
TAMBAHBLCKO-POCCUMCKON KOMUCCUM MO 3KOHOMUYECKOMY W
KYNbTypHOMY COTpyaHMYecTBy X. XyaHd W €ro MOMOLLHUKA
H. YeHa. Ha BcTpeye NprcyTCTBOBANM NOMOLLHWK AMPEKTOpa
OUIN no mexayHapogHomy cotpyaHuyectsy . H. Boronto-
608, A TAKKE COTPYAHUKIN NHCTUTYTA 3. ARpsiH 1 C. Kamanos.

B xome 6ecedbl CTOPOHBI BbIPA3UAM B3AMMHOE yOOBfe-
TBOPEHME PEe3ynbTaTaMM COBMECTHOM AEATENbHOCTU U 3aMH-

this source is twenty times more than in previous designs.
Brookhaven plans to eventually use a version of this
source for ion injection into RHIC. In addition, the new ion
production method may be adapted for use in other parti-
cle accelerators, such as the Large Hadron Collider at
CERN, the European laboratory for particle physics.

The two physicists received the award on 9 Septem-
ber, at the Tenth International Conference on lon Sources,
held in Dubna, Russia. Donated by Bergoz Instrumenta-
tion of Saint Genis Pouilly, France, the award consists of
$6,000, to be shared by the two winners, and a certificate
for each.

From http://www.interactions.org

ON 10-11 AUGUST Plenipotentiary of the government of
the Republic of Kazakhstan to JINR K. Kadyrzhanov visited the
Joint Institute for Nuclear Research. Wide range of cooperation
issues was discussed during the meeting at the JINR Direc-
torate. JINR Director V. Kadyshevsky, JINR Vice-Director A. Sis-
sakian, JINR Chief Engineer G. Shirkov and other members of
the Directorate took part in the meeting.

0.0

President of the Academy of Sciences of Georgia Acad-
emician A. Tavkhelidze visited JINR on 11-12 August. He met
with V. Kadyshevsky and A. Sissakian at the JINR Directorate
and discussed the aspects of the development of the GRID
project in the Transcaucasian countries.

0.0

On 14 August JINR Vice-Director A.Sissakian received
representatives of China (Taiwan) Director of the Department of
Science and Technology of the Moscow representative office of
the Taiwan-Russian Board on economic and cultural coopera-
tion H. Huan and his assistant N. Chen. At the meeting JINR Di-
rector Assistant on international cooperation P. Bogolyubov
and staff members Eh. Airian and S. Kamalov were present.
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SCIENTIFIC COOPERATION

TepPEeCoBAHHOCTb B PA3BUTUW AASIbHEMLLIEro COTPyAHMYECTBA.
loctn npurnacunm pykosoactso OUAV nocetnts Pecnybnmky
Kutan (TaneaHb), npuralleHve 6bino ¢ 6narogapHOCTbIO
MPUHATO.

7
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28-30 asrycta B TOUAMCK NPOXOAMUIO COBELLAHWE MO BO-
npocam corpyaHunyectsa mexay OUAN, LIEPH 1 ctpaHamu 3a-
KaBkasbs — AsepbanmkaHom, ApmeHueit 1 Fpysven. B ueH-
Tpe BHMMAHUS Bbln BOMPOC O CO30AHMM 30KABKA3CKOMO Cer-
meHTa GRID. Ot OM9IN B COBELLOHWM Y4ACTBOBAN BULE-
aupekrop A. H. CucaksH, ot LIEPH — gupekTop no nccneno-
BaHMAM P. Kawmop.

OTKpbIBOS CoBeLLaHMe, Npe3naeHT AH Mpy3um akagemmk
A. H. Tasxenuase otMeT1n, 4T0 ANg HAYYHBIX yupexaeHun 3a-
KOBKO3CKOTO PerMoHa MMeeT OrpOMHYI0 BAXKHOCTb COXpaHe-
HVe 1 Pa3BUTUE COTPYOHUYECTBA C MEXAYHAPOAHBIMWA HAYY-
HbIMW LIEHTPaMM.

A. H. CucaksiH 1 P K3lwmop BbICTYNMAKM ¢ 0630pHbIMM 40-
KNagomu, nocsaweHHsIMK nporpammam ONAN n LIEPH v Bo-
NPOCAM COTPYAHMYECTBA C MHCTUTYTAMM 30KABKA3bS. Ha coBe-
LLAHMK TaKKe BLICTYNUAW NpeacTasuteny AsepbanmkaHa —
I AkongH, Mpysnn — [ Ksaragse. B cosellaHuu y4acTBOBANMU
pektop TBMAMCCKOro yHWBepcuTeTa akagemuk P B. Metpe-

Benu, aupektop WHctutyta dusmkm [ Xapagse u gpyrve
y4eHble.
7
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31 aBrycta — 1 ceHT6ps B [lybHe HOX0QMMCh PyKOBOAM-
Tenu npoekta ATLAS (LIEPH). [leneraumio Bo3rnasnan npodec-
cop M. VleHHn. Bbinn noapoBbHO PAcCMOTPeHbl BOMPOCh! CO-
3[0HWS Y3M0B YCTAHOBKM, B TOM YMCSIE NPU OKTUBHOM YHaCTUM
cotpyaHukos OUAN.

B ampekummn WNHctutyta coctosnack Beceda, B KOTOpoM
npuHanK yqactme A. H. CucaksH, A. T Onbwesckmi, H. A. Py-
cakosuy 1 ap. M. MleHHn otmeTn 60nbLLON BKNAM B MOAroTOB-
Ky NPOrpammbl UCCNeqoBaHUM Ha yctaHoske ATLAS kak ay6-
HEHCKMX Y4eHbIX, TOK 1 cneumanmnctos OnbITHOTO MPOM3BOA-
crsa ONGN.

In the course of the discussion the sides expressed mutu-
al satisfaction with the results of the joint activities and interest
in the development of further cooperation. The guests invited
JINR leaders to visit China (Taiwain), and the invitation was ac-
cepted with gratitude.

7
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A meeting on the cooperation among JINR, CERN and the
Transcaucasian countries — Azerbaijan, Armenia and Geor-
gia — was held on 28-30 August in Tbilisi. The central issue of
the discussion was the organization of the Transcaucasian
segment of the GRID project. JINR was represented by Vice-Di-
rector A. Sissakian, and CERN by Research Director R. Cash-
more.

Opening the meeting, President of the Academy of Sci-
ences of Georgia Academician A. Tavkhelidze marked that
preservation and development of cooperation with interna-
tional scientific centres is very important for scientific institu-
tions of the Transcaucasus region.

A. Sissakian and R. Cashmore made review reports about
the programmes of JINR and CERN and issues of their cooper-
ation with centres in the Transcaucasus. Representatives from
Azerbaijan (G. Akopian) and Georgia (G. Kvatadze) also spoke

at the meeting. Among other participants of the meeting were
Rector of Tbilisi University Academician R. Metreveli, Director of
Physics Institute G. Kharadze and other scientists.

7
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On 31 August — 1 September leaders of the ATLAS (CERN)
project visited Dubna. The delegation was headed by Profes-
sor P. Jenni. Issues of the construction of the set-up parts with
active participation of JINR specialists were thoroughly dis-
cussed.

A talk was organized at the JINR Directorate, and A. Sis-
sakian, A. Olchevski, N. Russakovich and other JINR leaders
took part in it. P. Jenni marked the great contribution of JINR sci-
entists, and specialists from the JINR Experimental Workshop
especially, to the development of the research programme at
the ATLAS facility.
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CONFERENCES. MEETINGS

C 11 1O 22 UIOJIA B JlabopaTopuu TEOPETUUYECKOM
¢uszuku um. H. H. boromo6osa npoxonuina Jlemuss wikona
O CO8PEMEHHOU MAmMeMamuiecKoil puzuke, IpOBOIUMAS
B paMKax npoekta «JlyOHeHckass MexayHapoHas IIKoJa
coBpeMeHHol Teopetnueckoit puzukm» (DIAS-TH).

[IIkoxa sBUIACH MPOJOKEHIEM CEPUH MEPOIIPUATHIA,
3aruiaHupoBaHHbIX B mpoekte DIAS-TH na 2003 1., u 6bu1a
OpraHu3oBaHa M IpoBe/ieHa NpU (pUHAHCOBOW TOIICPIKKE
OUsin, BMBF, PO®U, nporpamm «I eiizendepr—Jlangay»,
«brnoxunnes—Borpyba» u «boroarodos—Hbensay.

B pabote mKoIB IPUHSUINA y4acTHE CTYACHTHI U aCITH-
panTel K3 boarapuu, I'epmanuu, l'omtanguu, Mcnanuu,
Wranun, [Monsmm, Poccun, Ykpanns u @paHuun.

Hayunas mporpaMma mIKoibl BKIOYaaa 2—4-4acoBble
sekiun (36 IBYX4acOBbIX JICKIUH 3a 9 pab0oUYMX JHEH MIKO-
JB1) TI0 HanboJee aKTyalbHBIM HAIpPaBICHUSM COBPEMEH-
HOW TCOPETHYCCKOM M MaTeMaTHUeCKOW (U3UKHU: Cyrep-
CUMMETPHSI, CYIEPCTPYHBI U CyTIEeprpaBUTAIIHs, HEKOMMY-
TaTHBHAsg TEOMETPUs M HEKOMMYTAaTHBHAs KBaHTOBAS
TEOpHs MOJIsI, KBAHTOBAS TPABUTALINS U YEPHBIE ABIPHI, KOC-
MOJIOTHSL.

IIpodeccopamu MIKOJIBI OBUIH U3BECTHBIC YUCHBIC U3
BeAymUX Hay4yHbIX neHTpoB bonrapuu (U. Tomopos), I'ep-
manuu (O. Jlexrendensa, /1. Jlroct), Uramuu (JI. Boropa,
M. Copoxkun, I1. ®pe), Poccun (3. T. Axmenos, B. A. bepe-
3uH, M. A. BacuibeB, A.T. Ceprees, A.A.CiaBHOB,
A. A. Crapoounckuii, B. A. Py6akos), Cepoun (b. []paro-

Br4), CHIA (JI. Me3unuecky), ®@panrun (A, 3amMorI04u-
koB, B. Kazakos, II. Cop0a, /I. llltepuxaiimep) u LIEPH
(U. Antonuanuc). CryneHram ObUia MpegoCTaBlICHA BO3-
MOYKHOCTb BBICTYITUTH C OPUTHHAJIBHBIMU COOOIICHUSIMU
00CYIUTh UX CO CTapUIMMM Koyjleramu. [ y4acTHHKOB
IITKOJIBI ObLIIa MMPOBEICHA SKCKYpCHsl B JTaOopaTopuio BBICO-
kux sHepruil um. B. 1. Bekcnepa u A. M. banauna.

JIeKIMK IIKOJIBI, 3alMCaHHbIe MU(POBOH BHICOKaME-
POH, IOCTYIHBI K TIpocMOTpy B popmare MPEG4 Ha caiite
DIAS-TH, otkpsiTom Ha ctpannuke JIT® B Marepuet. Tam
e HAXOIATCS MaTepHabsl, PEAOCTaBICHHBIC JEKTOPaMH B
JNIEKTPOHHOM BHJIE.

C 24 o 29 utons B JlabopaTtopuu TeOPETHUECKOH (-
3uku uM. H. H. Boromo6oBa mpoxoamino MexIyHapoIHOE
pabouee coBemanue «Cynepcummempuu u KEaHmMosvle
cummempuuy (SOS’03). ITH COBEIIAHUS MIPOBOIATCS pa3
B IBa rofa ¢ koHma 1980-x IT. mo nHUIHMaTHBE Ipodeccopa
B. 1. Oruesenxoro.

TpaguLMOHHO B IPOrpaMMeE COBEIAHUN TaKHE aKTy-
aJbHBIC HAPABJICHUS COBPEMEHHOM TeOPETHUECKON (PH3H-
KH, KaK CYNEpCTPYHBI U CyNepOpaHbl, KBAHTOBBIC M TEOMe-
TPUYIECKHE aCIEKThI CYNIEPCUMMETPHYHBIX TEOPHH, CyTIep-
CUMMETPHYHBIE HHTETPUPYEMbIC MOZEIH, BBICIINE CIIHHBI,
KBAHTOBBIC TPYTITBl © HEKOMMYTATHBHAsI TEOMETPHS, A TaK-

Jy6na, 11-22 wnrons. [Ipodeccopa u cirymrarenn JletHeit mkosr
10 COBPEMEHHOH MaTeMaTHIeckoi (u3mke

Dubna, 11-22 July. Professors and students
at the Summer School on Modern Mathematical Physics
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Jly6OHa, 24-29 wurons.
MexayHapoHoe pabouee COBelIaHHe
«CynepcuMMEeTpUH 1 KBAaHTOBBIC
CUMMETPUMY, TOCBSIIEHHOE 75-TETUIO
co Hs poxxaenus B. Y. OrueBenkoro
(1928-1996). OTkpBITHE
MEMOPHAIIBHOM JTOCKH

B JlabopaTtopuy TeopeTHiecKoit
¢usuxu um. H. H. Boromo6osa

Dubna, 24-29 July. The international workshop «Supersymmetries and Quantum Symmetries»
dedicated to the 75th anniversary of the birth of V. Ogievetsky (1928-1996).
The inauguration of a memorial plaque at the Bogoliubov Laboratory of Theoretical Physics

A SUMMER School on Modern Mathematical
Physics was held at the Bogoliubov Laboratory of Theoret-
ical Physics from 11 to 22 July in the framework of the pro-
ject «Dubna International Advanced School of Theoretical
Physics» (DIAS-TH).

This school was one of a series of the events planned
for this year. It was supported by JINR, BMBF, RFBR and
the Heisenberg—Landau, Blokhintsev—Votruba, and Bogoli-
ubov—Infeld programmes.

Students and postgraduates from Bulgaria, Germany,
Holland, Spain, Italy, Poland, Russia, Ukraine, and France
took part in the school.

The scientific programme included two-four-hour lec-
tures (36 two-hour lectures in 9 week days) on the pre-
sent-day directions of modern theoretical and mathematical
physics: supersymmetry, superstrings and supergravity,
noncommutative geometry and noncommutative quantum
field theory, quantum gravity and black holes, and cosmolo-

gy. Lectures were given by prominent scientists from lead-
ing research centres of Bulgaria (I. Todorov), Germany
(O. Lechtenfeld, D. Liist), Italy (L. Bonora, D. Sorokin,
P. Fre), Russia (E. T. Akhmedov, V. A. Berezin, M. A. Va-
siliev, A. G. Sergeev, A. A. Slavnov, A. A. Starobinsky,
V. A. Rubakov), Serbia (B. Dragovich), the USA (L. Mez-
incescu), France (A. Zamolodchikov, V. Kazakov, P. Sorba,
D. Sternheimer), and CERN (I. Antoniadis). Students of the
school had an opportunity to give talks and discuss them
with senior colleagues. The participants of the school were
shown round the Laboratory of High Energies.

The lectures of the School were recorded on video and
will be available in the MPEG4 format at the DIAS-TH site
to be opened at the BLTP Web site. The electronic version of
the materials provided by the lecturers will also be available
there.

7
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K€ CTaHAapTHasi MOJICJb U €€ CYIIepCUMMETPHYHbIC PACIIU-
peHusl.

B coBemanuu yuactBoBano okoao 100 yueHsIX U3 MHO-
rux crpad Bocrounoil u 3anagHoi EBpormsl, B ToM ducie
TAaKMe W3BECTHBIE OKCIEPTHI B OTOH O00JAaCTH, Kak
W. 5. Apedoea (Mocksa), I. ¢pon I'enen (bonn), O. JIux-
terdensy (Fannosep), U. Jlykepcku (Bpowmas), A. Jlac
(Pouecrep), U. Byx6unnep (Tomck), M. Cunepyomn (I'ere-
6opr), JI. Musunuecky (Maiiamn), U. Hunepmn (Ilpara),
O. OrueBenknit (Mapcens), A. Cmmira (Haat, Mockga),
I1. Copba (Amnnecm), [I. Copoxknn (Ilamys, Xapbkos),
B. Copoxka (XapsroB), M. Tornn (ITamys), Y. Togopos (Co-
¢wust), B. Toncroit (Mocksa), A. Lelitmua (KomymOyc, Mo-
ckBa), M. Bacuibes (Mocksa) u 1p.

3a BpeMst paboThI COBENIaHMs ObLIO 3aCTyIIaHO MHOTO
WHTEPECHBIX TOKJIAI0B M KpaTKuxX cooOmienuit. Ocoboe
BHUMaHHE OBUIO Y/IEJIEHO TAKMM BBI3BIBAIOIINM CETOIHS
MOBBILICHHBI HMHTEPEC BONPOCAM, KaK TEOPHUSI BBICIINX
CITMHOB U €€ CBsI3b ¢ OpaHamu U cTpyHamu (okiansl /1. Co-
pokuna, M. Bacuibesa, M. Llymas u K. Bekepra), mpo6iie-
Ma TaXMOHOB B TeopuH CTPYH (nokian M. ApedneBoii), HO-
BbIE CIIeHapru KOHGOPMHOH Teopru moiist (mokmazs [1. Xe-
ciona u W. Tomoposa), 3aBucAmMiA OT BpeMeHH (OH B
Teopun cTpyH (moknmanel [I. TambnoBa m A. leitiuna).

J1. Ka3zaxoB nmprBes HOBbIE apTyMEHTHI B TIOJIB3Y CYIIIECTBO-
BaHUA NEPECHOPMHUPYEMBIX KBAHTOBO-ITOJIEBBIX MO}IeJ’Ieﬁ B
BBICIIIUX U3MEPEHUAX. HOBBIN JIOKHBIN METOJ IOCTPOECHUS
BRST-oneparopoB ans kBaHTOBBIX anredp Jlu 6bu1 npen-
CcTaBJIEH B cOBMeCTHOM nokiane A. Mcaesa n O. Orueseln-
koro. HekoMMyTaTuBHasi FeOMETpUsI B CyNIEPIIPOCTPAHCTBE
obcyxnanace B noknane b. 3ynauka. HoBele nHTEpecHbIC
pe3ynbTathl B CYNEPKOH(GOPMHON KBaHTOBOH MEXaHHKE
ObiTu mpeMeToM coobiienus A. [TamHeBa. XapakTepHoit
yeproit «SQS’03» OblI0 aKTMBHOE y4acTHe B HEM HOBOU Te-
HEpalu MOJIOABIX TaJIAHTIMBBIX TCOPCTUKOB C 3ana}1a
(M. Apan, I1. Kacreiin, K. bekepr, I1. Xecnon u ap.) u c Bo-
croka (/1. benos, A. llep6akos, /I. YBapos, 1. CamcoHOB
1 Jp.). DTO MO3BOJISAET HAACITHCS HA XOPOIITUE TIEPCIIEKTH-
BBI coBenanuiit «SQS» B OymyrieM.

Cogenianue B 3TOM rogy ObUI0 0COOBIM: OHO OBLIO TIO-
CBSIIIIEHO 75-1 rOJJOBIIMHE CO JIHS POXKICHUS €r0 OCHOBaTe-
a5t mpodeccopa B. U. Orueserkoro (1928—-1996). B uects
9TOT0 3HAMEHaTelIbHOro coObITHs B Jlaboparopuu TeopeTu-
YEeCKOM (PM3HKHU COCTOSIIACH IIEPEMOHHUS OTKPBITHS MEMO-
puanbHO# nocku B. M. Oruesenkomy. Ee oTKpbLT BUlle-11-
pexkrop OUAUN, mupextop JIT® mm. H. H. Boromro6osa
npodeccop A. H. CucaksH, HAamOMHUBIIHK COOpaBITIMCS
ocHoBHBIC Bexu Oworpaduu B. WM. Oruesenxoro. MHuorue

The international workshop «Supersymmetries and
Quantum Symmetries 2003» (SQS’03) was held at the Bo-
goliubov Laboratory of Theoretical Physics from 24 to 29
July. This series of biennial international workshops was
founded by Professor V.I. Ogievetsky at the end of the
eighties.

Their programme traditionally covers such «hot» direc-
tions of modern theoretical physics as superstrings and su-
perbranes, quantum and geometric aspects of supersymmet-
ric theories, supersymmetric integrable models, higher
spins, quantum groups and noncommutative geometry, as
well as the Standard Model and its supersymmetric exten-
sions.

This time the attendance numbered some 100 partici-
pants from many Western and Eastern countries, including
such known experts in the field as I. Arefeva (Moscow),
G.von Gehlen (Bonn), O. Lechtenfeld (Hannover),
J. Lukierski (Wroclaw), A. Das (Rochester), J. Buchbinder
(Tomsk), M. Cederwall (Goteborg), L. Mezincescu (Mia-
mi), J. Niederle (Prague), O.Ogievetsky (Marseille),
A.Smilga (Nantes and Moscow), P.Sorba (Annecy),
D. Sorokin (Padua and Kharkov), V. Soroka (Kharkov),
M. Tonin (Padua), I. Todorov (Sofia), V. Tolstoy (Moscow),

A. Tseytlin (Columbus and Moscow), M. Vasiliev (Mos-
cow) and others.

During six days the audience heard many interesting in-
vited review talks and brief original communications. Spe-
cial attention was paid to such topics of extreme current in-
terest as the theory of higher spins and its relationship to
branes and strings (talks of D. Sorokin, M. Vasiliev, M. Tsu-
laia and X. Bekaert), the problem of tachyon in string field
theory (talk of I. Arefeva), new venues of conformal field
theory (talks by P. Heslop and 1. Todorov), time-dependent
backgrounds in string theory (talks of D. Gal’tsov and
A. Tseytlin). D. Kazakov presented novel arguments in
favour of the existence of renormalizable quantum field the-
ory models in higher dimensions. A new powerful method
of constructing BRST operators for quantum Lie algebras
was described in a joint talk of A. Isaev and O. Ogievetsky.
The noncommutative geometry in superspace was dis-
cussed in a talk of B. Zupnik. Interesting new results in su-
perconformal quantum mechanics were a subject of the
communication by A. Pashnev. A characteristic feature of
the SQS’03 workshop was the active participation of the
new generation of talented young theorists, from both the
West (M. Arai, P. Casteill, X. Bekaert, P. Heslop, and oth-
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YYaCTHHMKH COBEILIaHUs, TH4HO 3HaBmme B. M. Orueserxko-
ro (JI. Musunuecky, U. Togopos, B. Copoxka u ap.), Temio
TOBOPIJIM O HEM U €T0 BBIAAIONICHCS POIH B Pa3BUTHH HC-
cienoBanuii mo cynepcummerpun B OUMSAN, Poccun u B
MHpE.
E. A. Hsanos,
npeocedameins opeKoMumema
.

£

C 28 uronst mo 8 aBrycra B [omene Ha 6a3e oTapIxa «30-
JIOTBIE IIECKU» TIPOX0onIIa cepmast Mescoynapoonas uwiko-
J1a-CeMUHap no aKmyaaibHblM RpoOIemam uzuku mu-
Kpomupa. B mikone npuHsiyn yaactue 6omnee 130 yueHbIX n3
10 ctpan mupa, 66UT0 3aciymraHo 6osee 50 meknuit u mo0-
KJIaJI0B.

OTKpBUTH [IKONY W TMPUYPOUEHHYIO K HEH BBICTaBKY
«CotpynanuectBo OUSN ¢ MHCTUTYTaMH, YHUBEPCUTETA-
MU U OpeanpustusMu beixopyccuny compeacenarenu opr-
komuteta npencenarens KIITT OUSAN, 3amecturens mpen-
cenarenst 'KHT benopyccuu B. Y. Henunbko u Buiie-au-
pexrop OMAU npodeccop A. H. Cucaksia. Beiiio 3auntano
MIPUBETCTBHE TJIaBBI MIPABUTENILCTBA bemopyccun mokTopa
texanueckux Hayk C. C. Cumopckoro.

Ha oTKpBITHH IIKOIBI-CEMUHAPa U KPYIJIOTO CTOMa, IM0-
CBSIIIEHHOTO COTPYJHUYECTRY YUCHBIX H CIIEIHANINCTOB be-
nopyccun u OUSIU, BBICTYNHMIN TakKe BHUIIC-TIPE3UCHT
HAH PB IO. H. IlneckaueBckuii, MHHUCTP 00pa3oBaHUs
Benopyccun  mpodeccop benopycckoro yHHBepcuTeTa
B. . CrpaxeB, pyKOBOJUTEIN TOMEIBCKUX BY30B M Opra-
wmzanuii - JI. I Jlun, C. WM. TumommuH, A. B. Poraues,
W. JI. Conosros, H. K. MbIIKuH, pyKOBOAUTEIN MUHCKUX
nearpo HAH u BI'Y B. I bapsrmesckuii, H. M. llymeii-
ko, JI. M. Tomunpuauk, A. A. Borymi, Bemymime y4eHbIe
OUAN U. A. Tomyteun, H. A. Pycakosuy, C. I1. IBanoBa
u zp.

Hayunas mnporpamma IIKOJBI-CEMUHAapa OTKpBLIACH
nexuuen A. H. Cucaxsiza «O Hay4HOH mporpamMme U ceMu-
neTHeM maHe passutus OV ».

7
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C 28 urons mo 17 aBrycra B Jlaboparopun TeopeTnde-
cxoii pusuku uM. H. H. Borosirobosa mpoxonuina Meacoy-
Hapoonan nemusnsn wkona DAAD «Tpaguk u rxonom-
duzuxay. D10 yKEe TPEThs IIKOJIA MOJOIBIX TEOPETUKOB,
opranmsyeMas B paMKax mporpaMmmsl Hemerkoro koMmuTera
HaydHBIX 00MeHOB (DAAD).

ers) and the East (D. Belov, A. Shcherbakov, D. Uvarov,
1. Samsonov, and others). Ttis supports the belief that the
SQS workshops have good prospects for the future.

This year the workshop was special — it was dedicated
to the 75th anniversary of the birth of its founder
V. L. Ogievetsky (1928-1996). To commemorate this re-
markable scientist there took place the inauguration of a
memorial plaque at BLTP on the wall next to the former of-
fice of V. I. Ogievetsky. Most of the participants of SQS’03
took part in this ceremony. It was opened by BLTP Director
Professor A. N. Sissakian, who reminded the audience of
the basic landmarks of the life of V. 1. Ogievetsky. Many
participants who personally knew V. I. Ogievetsky (L. Mez-
incescu, I. Todorov, V. Soroka, and others) said warm words
about him and his prominent role in the development of re-
search in supersymmetry, both at JINR and in Russia as a
whole.

E. Ivanov,
Chairman of the Organizing Committee

On 28 July — 8 August VII International School-Semi-
nar on Modern Problems in Microworld Physics was held
in Gomel (Belarus) at the holiday house «Zolotye peski».
More than 130 scientists from 10 countries of the world took
part in it and more than 50 reports were heard.

The Co-Chairmen of the Organizing Committee —
JINR CP Chairman, Deputy Chairman of the State Commit-
tee on Science and Technology of Belarus V. Nedilko and
JINR Vice-Director Professor A. Sissakian — opened the
school and the exhibition «JINR’s Cooperation with Institu-
tions, Universities and Enterprises of Belarus». The greet-
ing words of address by the Head of the government of
Belarus Doctor S. Sidorsky were read at the opening cere-
mony.

Also, at the opening of the school-seminar and the
round-table discussion on the cooperation of Belarusian sci-
entists and specialists with their colleagues from JINR,
spoke Vice-President of NAS RB Yu. Pleskachevsky, Min-
ister for Education of Belarus Professor V. Strazhev, heads
of Gomel universities and organizations D. Lin, S. Timo-
shin, A. Rogachev, I. Solovtsov, N. Myshkin, leaders of
NAS centres in Minsk and BSU G. Baryshevsky, N. Shu-
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WMHunmaTuBa nmpoBeeHus] ATUX IIKOJ JieToM B JlyOHe
MIPUHAJISKUT MpernoaaBaresiM YHUBepcurera B Poctoke
(T'epmanwmst). Illkona ¢ TakKUM HMHTPHUTYIONIMM Ha3BAaHUEM
MOCBSIIIEHa HOBOMY OypHO pPa3BUBAIOIIEMYCS HAyYHOMY
HaIPaBJICHUIO, HAXOIIIIEMYCsI Ha CTHIKEC MaTEMaTHKH, (H-
3UKH U DKOHOMUKH.

B nporpamme mkonbsl ObUIM JIEKIMU ¥ 0030pHBIE 10-
kianael yuensix I'epmanun, Poccun u OMSU, xotopsie n0-
CTAaTOYHO ITOJIHO MPEACTaBHIM TEMATHKY 3TOr0 HarlpaBiie-
HUSL: SIBIICHUSI arperaluy B CIOXKHBIX CHCTEMax, aBTOMO-
OunbHBIA Tpaduk Ha poporax, Tpadguk B MHTepHere,
HeJIMHEHHas AMHAMUKA ¥ aHAJIM3 BPEMEHHBIX PsIJIOB, MOH-
TE-KapJoBCKOE MOJIEIUpPOBaHUE (OHIOBBIX OWpXK, CTATH-
cTryeckast prusnka GUHAHCOBBIX CUCTEM.

B pabore mrkoibl y9acTBOBaIO 0KOI0 50 CTYICHTOB U3
Apmenun, Benrpuu, I'epmanun, Uranuu, Jlatuu, Iloss-
1, Pocenn n Yrpannsl. 1llkona anunack Tpu HEesu, 9TO
MIO3BOJIMJIO OTBECTH JJOCTAaTOYHO BPEMEHM HA JNCKYCCHH,
KyJIBTYpHYIO ITPOTPaMMy, 3HAaKOMCTBO ¢ paboToi 6a30BBIX
ycraHoBok OVSIN.

7
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C 16 mo 19 aBrycra B EpeBane mpoxoauia fecsaras Me-
XKayHaponHas KoHpepeHuust «Cummempuu 6 Qusukey,
IMOCBALICHHAaA COBPEMCHHBIM aCIICKTaM TCOPECTUKO-T'PYII-
IIOBBIX MECTOOLOB B Cbl/I3PIK€ M OXBaTbIBaromiasgs IMHPOKYIO
o0J1acTh MCCIEOBaHU, IJIe METO/IbI CHMMETPUHU UTPAIOT
O4YCHb BaAXXHYIO POJIb. I/IHI/ILII/IaTI/IBa MPOBCACHUA DTUX KOH-
(hepeHIuil MpUHAIeKHUT U3BECTHOMY ydeHoMy S. A. CMmo-
POIMHCKOMY, BHECIIEMY OOJIBIIION BKJIA]] B (PH3HKY JIEMEH-
TapHBIX YaCTHI, SJICPHYIO (HU3HKY, a TAaK)KE B pa3inuHbIC
aCIIEKThI IPOOJIEM CUMMETPHUH B (DH3HKE.

Opranu3zaropamu 3Toro Hay4Horo (opyma, codpasiie-
ro B Apmenun 6osee 50 yyensix u3 20 crpaH Mupa, Obun
Jlaboparopusi Teopernueckoit pm3ukun OUAUN u IlenTp
(yHnamMeHTaNIBHBIX HcciienoBanuii EpeBaHckoro yHuBep-
cuteta. MeXIyHapoaHbIl OpraHU3allMOHHBIM KOMHUTET
Bo3naBmwi npodeccop A. H. CucaksH, JTOKaIbHBIA KOMH-
teT — gokrop I. C. ITorocsH.

7
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C 2 o 6 cents6ps B Jlyone, B mpodwmnakropun «Pat-
MHHO», TIPOXOAWJIAa  MEXIyHAapOoAHAas  KOH(epeHIus
«CmpyKkmypa a0pa u céA3aHHble 0RPOCHLY, OPTAHN30BAH-
Hast Jlaboparopueii Teoperuueckoii pusuku um. H. H. Bo-

meiko, L. Tomilchik, A. Bogush, leading scientists from
JINR 1. Golutvin, N. Russakovich, S. Ivanova and others.

The scientific programme of the school-seminar
opened with the lecture by A. Sissakian «On the Research
Programme and Seven-Year Plan of JINR Developmenty.

0.0

On 28 July — 17 August, a DAAD Summer School
«Traffic and Econophysics» was held in Dubna. It was the
third school supported by the Federal Ministry for Educa-
tion, Research and Technologies and Deutcher Akademis-
cher Austauschdienst (DAAD). Such summer schools to be
held in Dubna were initiated by professors of Rostock Uni-
versity. A school with such an intriguing title was devoted to
a rapidly developing line of investigation that is at the bor-
der of mathematics, physics, and economics. The school’s
programme included lectures and review talks on aggrega-
tion phenomena in complex systems, vehicular traffic on
roads, traffic in the internet, nonlinear dynamics and time
series analysis, Monte-Carlo simulation of stock markets,
and statistical physics of financial systems. They were given
by the scientists from Germany, Russia, and JINR.

About 50 students from Armenia, Hungary, Germany,
Italy, Latvia, Poland, Russia, and Ukraine participated in the
school. The school lasted for three weeks and allowed
enough time for free discussions, a social programme, and
visits to the JINR facilities.

0‘0

On 16-19 August the X international conference
«Symmetries in Physics» took place in Yerevan. It was ded-
icated to the modern aspects of the group theory methods in
physics and covered a wide domain of research where meth-
ods of symmetry are very important. The initiative of such
conferences belongs to a famous scientist Ya. Smorodinsky,
who made a considerable contribution to the elementary
particle physics, nuclear physics and various aspects of
symmetry in physics.

The forum gathered more than 50 participants from 20
countries in Armenia. Its organizers were JINR’s Bogoli-
ubov Laboratory of Theoretical Physics and the Centre of
Fundamental Research of Yerevan University. Professor
A. Sissakian headed the international organizing committee
and Doctor G. Pogosyan headed the local committee.
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roiro0oBa 1npu (GUHAHCOBOH HOAEPIKKe porpamMMsbl «I ei-
3enbepr—Jlanmayy». Kondepenuus momaepxana Tpaauiuio,
BOCXOJIAIIYIO K 60-M roam mponuioro Beka, korga Oobeu-
HEHHBIH HHCTUTYT Ha4aj IPOBOANUTH MEXKIyHAPOIHbIC KOH-
(hepeHIuH 1Mo N30PaHHBIM MPOOIEMaM CTPYKTYPHI Apa.

B pabore koH(epeHIMH NPUHSIM yYacTHE OKOJIO
90 yuensix n3 OUSN, Poccum, Apyrux CTpaH-y4acTHHIL
WuctutyTa, paaa ctpad Espomnsl, a Taxoke CLIA, SInmornn n
Kuras. Ee nporpamma Brutrogasa oxoso 50 J0KIa10B, B KO-
TOPBIX IIABHBIM 00pa30M ObLIN MPECTABICHBI PE3YIIbTaThI
OpPUTHHAJIBHBIX PadoT.

B Hacrosiiiiee BpeMsi MCCIIeIOBaHMs 110 (H3MKE siaApa
COCpEIOTOYCHBI HA M3yYEHHH CBOWCTB A1€p, JAJIEKHUX OT
JMHUKM CTaOMIBHOCTUH. DTO OOCTOSITENLCTBO BO MHOTOM
OIIPECIINIIO ¥ MporpaMmy KoHdepeniuu. Tak, B TeopeTu-
YeCKHUX JIOKJIa[aX yrop ObLI clieJlaH Ha MUKPOCKOITUYECKUE
MOJIETTH SiZ[pa C CaMOCOTJIACOBAaHUEM, MO3BOJISIOIINE TIPEa-
CKa3bIBaTh CBOMCTBAa HOBBIX HYKIHIOB OoJiee HaICKHO.

JlaGoparopust SAepHBIX peaKnuii

um. I H. dneposa. Hayunslit pykoBoaures
naboparopun akagemuk tO. 1. Oranecsn
(creBa) OecenmyeT ¢ TPyMIoi y4acTHHKOB
MeKTyHapoiHO# KoHpeperun «CTpyKTypa
S7pa ¥ CBSI3aHHBIE BOIIPOCHD)

Flerov Laboratory of Nuclear Reactions.
Laboratory Scientific Leader Academician
Yu. Oganessian (left) is speaking to a group of
participants of the international conference
«Nuclear Structure and Related Topics»

o,
£

An international conference «Nuclear Structure and
Related Topics» was held in Dubna, at the Ratmino guest
house, on 2—6 September. The conference was organized by
the Bogoliubov Laboratory of Theoretical Physics with the
financial support of the Heisenberg—Landau programme. A
tradition to organize international conferences and schools
on selected topics in nuclear structure was established in
Dubna in the 1960s.

Among 90 participants of the conference were nuclear
scientists from JINR, JINR Member States, many European
countries as well as from China, Japan and the United
States. The conference programme included 50 oral reports
where the very recent results of current nuclear studies were
presented.

At present, the major part of nuclear studies is concen-
trated on properties of nuclei far from stability. This speci-
fied to a great extent the conference programme. The size-

O’XKUBIICHHO O00CYX/JIQJIUCh TIPOSIBICHUST «KJIACTEPHBIX)
CBOMCTB TSKEIBIX S1€P M BO3ZMOKHOCTH UX OIIHCAHUS B Pa3-
JUYHBIX noaxonax. CrennanpsHoe 3acefaHue ObIJIO MOCBS-
IIEHO MPUIOKEHHSIM SICPHON QU3UKH K aCTPOYU3UUECKUM
mpobieMam, B 4aCTHOCTH, K HyKJIIC€OCHHTE3Y.
Cropripu3oM sl y4aCTHUKOB KOH(EPEHIINHU 0Ka3aioch
HE IPelyCMOTPEHHOE MPEeABAPUTEIbHON MPOrpaMMOM BbI-
crymienue akagemuka 0. II. OranecsiHa ¢ ITOKIagoM 00
ycnexe TOJIbKO uTo 3aBepiueHHoro B JISIP skcnepuMenTa 1o
CUHTE3y 271eMeHTa ¢ Z = 115.
A. Y. Boosun

7
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C 5 1o 11 centsdps B SremmoHCKOM YHHBEPCHUTETE B
Kpakose npoxonun XXXIII Mescoynapoouwiit cumnozuym
O OUHAMUKE MHONCECBEHHO20 PONHCOCHUA YACMUY,.

[pensiaymmii CHMIIO3UYM W3 3TOW Cepru OBLT IpOBe-
JICH B TIPOIIJIOM Tofgy B AJymiTe B maHcHoHarte «JlyOHay.

able part of theoretical reports was devoted to self-consis-
tent microscopic models since predictions of these models
are most reliable. Lively discussions took place at the ses-
sion devoted to «cluster» properties of heavy nuclei and the-
oretical approaches describing them. An application of nu-
clear physics to the astrophysical problems, nucleosynthesis
in particular, was discussed at the special session.
Academician Yu. Ts. Oganessian gave a talk which was
not included in the preliminary conference programme
since it concerned the exciting results of an experiment just
finished at FLNR on the synthesis of the element Z=115.
A. Vdovin

7
0‘0

On 5-11 September XXXIII International Symposium
on Multiparticle Production Dynamics (ISMD) was held at
Jagellonian University in Krakow.

The previous symposium of this series was held a year
ago in Alushta at the holiday house «Dubnay. This time,
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Bure-nmupexrop OUSAN A. H. CucaksiH, KOTOPBIil ObUT Op-
raHU3aTOPOM aTyIITHHCKOTO CUMIIO3MyMa, Ha 3TOT pa3 y4a-
CTBOBAJl B OPraHM3al[MH KPAKOBCKOW BCTPEYH B Ka4eCTBE
YJIeHa MEKAYHApPOTHOTO KOMUTETa COBETHUKOB. OH BBICTY-
MU C TUIEHapHBIM JlokiaaoM «O craryce (QU3UKH OYEHb
GOIBIINX MHOKECTBEHHOCTEM.

B mporpamme cumriio3uyma Obiio Oonee 60 HaydHBIX
JIOKJIAJIOB TI0 aKTYaJIbHBIM MpOOJieMaM TEOPETHUECKOH U
IKCIIEPUMEHTAIILHOM (PU3MKH BBICOKHX SHEPTHH, C KOTOPbI-
MU BBICTYIIWIJIN yueHble u3 Oonee yem 20 crpan Mupa. B no-
KJIa/1aX OCBEIIATINCH TAK)KE PE3yAbTaThl U IEePCIIEKTHUBHI HC-
CIIEZIOBAHHM, BBHIMOIHAEMBIX B HayYHBIX IEHTpax JlyOHBI,
ITporBunO, Mockesl, HoBocubupcka, Cankr-IletepOypra.
Creayromui CUMIIO3UYM U3 OTOH CEPUU COCTOUTCS JIETOM
2004 r. B CLIA.

C 8o 13 cenrsa6ps B O6beIMHEHHOM HHCTUTYTE SIIEP-
HBIX HCClIenoBaHmi padortana 10-a Mexcoynapoonas Kkou-
depenyus no uoHHBIM UCMOYHUKAM.

[epBasi KoH]EpeHIHs U3 3TOr0 IHKIA COCTOsIACh B
1969 r. Bo ®pannuy, a ¢ 1989 r. 3TOT HayuHBIH Gopy™ Ipo-
BOJIMTCSI OJIMH pa3 B JiBa rojia B pa3HbIX CTpaHax mupa. Me-

CTOM IIPOBEICHUsI KOH(EPEHIIMH Ha TOT pa3 Obliia BbIOpaHa
Poccus, JIyOHa, 9TO CBUAECTENLCTBYET O MPU3HAHUU MUPO-
BOM Hay4HOH OOIIECTBEHHOCTHIO 3HAUYMUTEIBHOTO BKIA/IA
POCCHICKUX yUCHBIX, HH)KCHEPOB U COTPyAHUKOB OOBeTu-
HEHHOT'O MHCTUTYTA sIZICPHBIX HCCIIEIOBaHH B (POPMHUPOBa-
HUE 3TOM 00JTaCTH 3HAHUH U B TPOTPECC PU3UKHU M TEXHOIIO-
'MW MOHHBIX UCTOYHHKOB.

Ha xoH(epeHn paccMarpuBaICsi LIMPOKUH Kpyr
npoOJieM 1 MX pelIeHuid B ooiacTsax GyHaaMeHTalbHOM Ha-
yKH (aToMHOH (DM3UKM ¥ (U3HMKH IUIa3MBbl), CBS3AHHBIX C
(hu3nuecKMH IporeccaMn HoOHO00pazoBaHus U popMHPO-
BaHMS M TPAHCHOPTHPOBKM MOHHBIX IIyYKOB, M TEXHHYE-
CKHX M TEXHOJOTHYECKUX BOIPOCOB CO3aHMS M PabOTHI
MOHHBIX HCTOYHUKOB Pa3JINYHBIX TUIIOB. Bee Oosbiiee BHU-
MaHHUe yJeJseTCsl IPUMEHEHUIO HOHHBIX HCTOYHHKOB B pa3-
JIMYHBIX 00JIACTSX HAPOJHOTO XO3SHCTBA, IIOCKOJIBKY MOH-
HBIC TEXHOJIOTHH CTalM B HACTOAIICE BPEMs €ro HEOTh-
€MJIEMOM YaCTBIO.

Ha nyOneHckoil koH(epeHIMH BrepBble ObLIM 00b-
SIBJICHBI JIaypeaTbl MEXIyHAPOIHON IPEMUH MUPOBOTO CO-
o01ecTBa 1Mo MOHHBIM MCTOYHMKaM «Brightness Awardy,
HPUCYKICHHOW MEXITyHApOAHBIM JKIOpH, cHOpPMHUpOBaH-
HBIM B [IEPUOJ] TOATOTOBKH KOH()EPEHIINH, 32 BBLAAIOIIUECS
JOCTH)KSHUS ITOCIIEHNX JIeT B (pU3UKE U TeXHUKE HOHHBIX

JINR Vice-Director A. Sissakian, who was the organizer of
the Alushta symposium, participated in the organization of
the Krakow meeting as a member of the international com-
mittee of advisors. He made a plenary report «On the Status
of the VHM Physics».

The programme of the symposium covered more than
60 scientific reports on modern problems in theoretical and
experimental physics of high energies, which were made by
scientists from more than 20 countries of the world. The re-
ports also discussed results and prospects of research con-
ducted in the centres of Dubna, Protvino, Moscow, Novosi-
birsk, Saint Petersburg. The next symposium will be held in
the summer of 2004 in the USA.

0.0

On 8-13 September the 10th International Confer-
ence on Ion Sources was held at the Joint Institute for Nu-
clear Research.

The first conference of this series was held in 1969 in
France, and since 1989 this scientific forum has been orga-
nized every two years in different countries of the world.
This time, it was decided to hold the conference in Dubna in

Russia. This decision showed the world-wide acknowledge-
ment of the great contribution of Russian scientists, engi-
neers and specialists from JINR to the development of this
field of science and progress in physics and technology of
ion sources.

The conference regarded a wide range of tasks and their
solutions in fundamental science (atomic physics and plas-
ma physics) which are connected with physics processes of
ion production and formation and ion beam transport, as
well as technical and technological aspects of construction
and performance of different types of ion sources. More and
more attention is paid to the application of ion sources in in-
dustry, as ion techniques have become at present its integral
part.

For the first time the conference announced the names
of the laureates of the international prize of the world com-
munity on ion sources «Brightness Awardy», conferred by
the international jury organized during the conference
preparation, for the recent outstanding achievements in
physics and technology of ion sources. Donated by Bergoz
Instrumentation of Saint Genis Pouilly, France, the award
consists of $6,000, to be shared by the two winners, and a
certificate for each.
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Jly6Ha, 8—13 ceHTs0ps.
10-s1 MexyHapoHast KoH(pepeHIus
110 oHHBIM ucTouHuKaM «ICIS-2003»

Dubna, 8—13 September.
The 10th International Conference
on Ion Sources (ICIS-2003)
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nucroyHukoB. Jlaypearam ObulM BpydeHbI cepTH(UKAThI U
JICHEe)KHAs IpeMus, mpefocTaBieHHas pupmoii «Bergoz In-
strumentation» (®panmws).

B xondepenimu npunsiim yuactue 6onee 200 nenera-
ToB M3 Oosee yem 20 ctpaH. CaMble KpyNHBIC ACTCTaIliu
Hanpaswin Poccust, Anonus, CIIA, @panmus u OUAN.
Jlyist y4acTHUKOB KOH(EPEHIIMU M COMPOBOKAAIOIINX JIHI]
ObLTa IOATOTOBICHA IIMPOKas KyJABTYpHAs IPOrpamma,
BKJTIOYAIOIIAsl KOHLIEPTHI TBOPUECKUX KOJIIIEKTUBOB JlyOHBI
u 3kcKkypcun B MockoBekuit Kpemins, B JImutpos u Cepru-
eB Ilocan.

Koudepenius npoBoauiack npu noaaepxke O0beau-
HEHHOTO WHCTUTYTA SIIEPHBIX MUCCIEOBAaHIN 1 MuHHCTEP-
CTBa IPOMBILUIEHHOCTH, HAYKH U TeXHOoJoruu PO.

7
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C 7 1o 18 centsiOps B Anyiure (YKpanHa) B UKIIE JIET-
HUX CTYACHYECKHUX KO, mpoBoauMbix Y HL[ OV, mpo-

More than 200 delegates from more than 20 countries
took part in the conference. The largest delegations were
from Russia, Japan, the USA, France and JINR. A cultural
programme with concerts of the Dubna groups and excur-
sions to the Moscow Kremlin, Dmitrov and Seguiev Possad
was arranged for the participants of the conference and the
accompanying people.

xomuna Il Mexycoynapoonas nemusnsn cmyoenHueckas uiKo-
na no gusuxe Heumpuno, noceauiennan 90-nemuto co
ons poxcoenun b. M. Ilonmexopeo (1913—-1993). Opranu-
3aropsl mkosel — YHIL OUSIN u JlaGoparopust siaepHbIX
npobnem um. B. I1. Jlxxenenosa, mpenceaareiab OPrkOMUTE-
ta — mpodeccop A. H. CucaksH, compencemarein —
H. A. Pycakosuy u C. I1. lIBaHOBa.

B mixone npunsiin yuactue 32 cioymarens uz OV,
Vkpaunsl, ['epmannu, Yexun, FOrocnasun u Poccun. 13-
BectHble yueHbie 3 OWAU, Snonum, CIIA, Wramuwm,
Vkpaunsl, CioBakuu 1 Poccuu nipournu 24 nexnuu.

OCHOBHOM LIEJIBIO TPOBEICHHSI IIKOJIBI SBIISIIOCH O3HA-
KOMJIGHHE CIymIaTesneil ¢ MOCIEIHUMH JOCTIDKCHUSIMHU B
UCCIIEIOBAHUSX 110 (PU3UKe HEUTPUHO. JIeKIuu 1o »Tou Te-
Maruke npountaigu rnpodeccopa: B. bexnskor (OUSIN)
«YKa3aHuA Ha CyI[ECTBOBAaHHE TEMHON MaTepPHH U ee 00Ha-
pyxenue»; P. bepuabeit (Mrtamus) « Oxcnepumertst DAMA
n GALLEX-GNO: Ttekyliee COCTOSHUE M PE3YJIBTaTh»;
C. bunenskuit (OUSN) «b. [ToHTeKOPBO M HEUTPHUHHBIC

Anymra (YkpanHa),

7—-18 ceHTAOpSI.

2-s1 MexTyHapo (Hasl IIIKOJIa
0 (pu3MKe HEHTPHHO,
nocssueHHas 90-J1eTuro

CO JTHSI POXK/ICHUS aKaJJeMHUKa
b. M. ITonrexopBo

Alushta (Ukraine),

7—-18 September.

The 2nd International School
on Neutrino Physics
dedicated to the 90th
anniversary of the birth

of B. Pontecorvo

The conference was supported by the Joint Institute for
Nuclear Research and the Ministry of Industry, Science and
Technology of the Russian Federation.

0.0

On 7-18 September, within the cycle of the UC’s sum-
mer student schools, the Second International Summer
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ocrutanumy; @. byquenna (Uramus) «CraTucTuko-mexa-
HUYECKHUH MOIXO0 K pacrpeieIeHUusIM MapTOHOB M POXKIe-
HUE aJpOHOB B PEAKLHUAX MPHU CBEPXBBICOKHX DHEPTHUSX.
Octmnsanuy HeuTpruHo U 00benuHeHHas Teopust SO(10)»;
©®. @epynso  (Mrtamus) «Teopust Maccsl  HEUTPHUHOY;
K. Ixynatu (Mtamus) «KBaHTOBass MEXaHHUKa OCIMIIISIIUI
Heiirpuno. [lepemennBanue Tpex HeUTpHHO»; A. Kycenko
(Ykpanna) «HeWTpUHO B KOCMOJIOTMU U acTpO(U3UKE»;
B. Jlo6ameB (OUAN) «IKCHEpUMEHTHI C TPUTHEM: TEKY-
I1ee coCTosIHME U iepcrekTuBb»; JI. Haymos (OMSN) «Po-
JKJEHUE THUIEPOHOB NPH B3aUMOICHCTBUSX HEUTPUHOY;
@. [umkoBnd (CnoBaxusi) «besHEUTpUHHBIN 1BOITHOIT Oe-
ta-pacmany; X. llraitnep (CHIA) «DOxcnepument Kam-
LAND: Tekymiee cOCTOsIHHE W TepcreKTuBb»; A. CTyme-
nukuH (Poccus) «HoBbie adpdexTsl B HEUTPUHHBIX OCIHII-
JAIUSX B BELIECTBE U 3JICKTPOMArHUTHBIX —MOJIAX);
M. Cysyku (SImommst) «SuperKamiokande: pesymasratel u
nepcnekTuBby; F0. 3necenxo (Ykpanna) «be3sHeHTpuHHBIN
JIBOMHOI1 OeTa-pacnaj 1 SKCIEPHUMEHTHI B Oy/IyIemM».

Ha mrkoste 05151 TpoieMOHCTpHUPOBaH (DHIIBM O )KU3HH U
HayyHoM TBopuecTBe b. M. [TonTekopso (ctymnms «Hayka-
BHUJIEO», pexnccep D. Biacosa).

B mocnennuii 1eHb pabOThI COCTOSUIACH CTYIACHYCCKAS
ceccusi, Ha KOTOPOM HEKOTOpbIE U3 CITylIaTesIel mpeicTaBu-

JIU CBOM JIOKJIAJbI MO0 TEMAaTHKe IMIKOJBL. Jlydmmumu okasa-
muce C. FOpuenko (VYkpamna), K.Iycer (OUAN) u
M. upuenxo (OUSAN). B kadecTBe mamsTHOTO IMoOjapkKa
uM ObLT BpydeH JABYXTOMHUK ctareil b. M. [TonTekopgo.
Crymiareny mKojbl, aKTHBHO yYacTBOBABILUE B €€ padoTe,
TIOJTYYHITH CePTH(UKATBI.

B pamMkax HIKOJIBI COCTOSIIICS CEMHHAp, MOCBSIICHHBIH
75-neturo  n3BeCTHOro (pu3MKa-TeOpeTHKa Ipodeccopa
C. M. bunenskoro. C 10KJIa0M O €0 Hay4HOMH e TeIbHO-
cTi BelcTynui Buue-aupekrop OUAU, nupextop JITD
um. H. H. boronro6osa nmpodeccop A. H. Cucaksa. O pas-
JMYHBIX HanpasieHusx padotsl C. M. bunenskoro paccka-
3anmu  B. A. begusixos, . FO. bapnun,  ®. byuenna,
C. I1. UBanoga. Ilpodeccop C. M. buneHbku moaenmics
BOCIIOMHUHAHMIMHU 0 cBoux yuntensix U. 5. ITomepanuyke,
H. H. boromo6oge, b. M. ITonTekopso.
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23-24 ceursops B Jlaboparopuu (u3MKHM YACTHIL
OUAN mnpoxomun V Hayuuwiii cemunap namamu
B. Il. Capanuesa, N3BeCTHOTO POCCHUHCKOTO YYEHOTO, Be-
JIYIIETO CHEIHaINCTa B 00JIACTH YCKOPUTEIFHON TEXHHUKH,
BHECIIIETO 3HAYUTEIBHBIN BKJIAJ B PAa3BUTHE YCKOPHTEIb-

Student School on Neutrino Physics dedicated to the 90th
anniversary of the birth of B. Pontecorvo (1913-1993) was
held in Alushta, Ukraine.

The school was organized by the UC and the Dzhele-
pov Laboratory of Nuclear Problems, JINR. The Organizing
Committee was headed by Professor A. N. Sissakian; the
Co-Chairpersons were Professors S.P. Ivanova and
N. A. Russakovich.

The audience consisted of 32 graduates, postgraduates,
and young scientists of JINR, the Czech Republic, Ger-
many, Russia, Ukraine, and Yugoslavia. Prominent scien-
tists of JINR, Italy, Japan, Russia, Slovakia, Ukraine, and
the USA gave 24 lectures.

The school’s main aim was to acquaint the audience
with the latest achievements in neutrino physics. The pro-
fessors and lectures were the following: V. Bednyakov
(JINR) «Evidence and Detection of Dark Matter»; R. Bern-
abei (Italy) «kDAMA Experiments and GALLEX-GNO Ex-
periment: Status and Reportsy; S. Bilenky (JINR) «Pon-
tecorvo and Neutrino Oscillations»; F. Buccella (Italy) «A
Statistical Mechanics Approach for Parton Distributions
and Hadron Production in Very High Energy Reactions.
Neutrino Oscillations and SO(10) Unified Theories»;

F. Feruglio (Italy) «Theory of Neutrino Mass»; C. Giunti
(Italy) «Quantum Mechanics of Neutrino Oscillations.
Three-Neutrino Mixing»; A. Kusenko (Ukraine) «Neutrino
in Cosmology and Astrophysics»; V. Lobashev (Russia)
«Tritium Experiments: Status and Prospects»; D. Naumov
(JINR) «Hyperon Production in Neutrino Interactions»;
F. Simkovic (Slovakia) «Neutrinoless Double § Decay»;
H. Steiner (USA) «KamLAND Experiment: Status and
Prospects»; A. Studenikin (Russia, MSU) «New Effects in
Neutrino Oscillations in Matter and Electromagnetic
Fields»; Y. Suzuki (Japan) «SuperKamiokande: Results and
Prospects»; Yu. Zdesenko (Ukraine) «Neutrinoless Double
f Decay: Present and future Experiments».

A film by E. Vlasova about Bruno Pontecorvo’s life and
creative scientific work was shown to the audience.

On the school’s last day, a student session was held,
where some members of the audience presented reports on
their work within the topics of the school. S. Yurchenko
(Ukraine), K. Gusev (JINR), and M. Shirchenko (JINR)
were recognized the best and, as a gift, each of them re-
ceived a two-volume book of Bruno Pontecorvo’s works
and memoirs about him. The active members of the audi-
ence were given the school certificates.
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As part of the school, a special seminar was held to
mark the 75th anniversary of the birth of Professor
S. M. Bilenky, a prominent theoretical physicist. JINR
Vice-Director and Director of the Bogoliubov Laboratory of
Theoretical Physics Professor A. N. Sissakian made a report
on S. Bilenky’s scientific work. D. Bardin, V. Bednyakov,
F. Buccella, and S. Ivanova presented in more detail the spe-
cific fields of his research. Professor S. Bilenky shared his
memories of his teachers I. Ya. Pomeranchuk, N. N. Bo-
goliubov, and B. M. Pontecorvo.

7
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The 5th Scientific Seminar in Memory of Professor
V. Sarantsev was held on 23-24 September at the Laborato-
ry of Particle Physics, JINR. Vladislav Sarantsev, the well-
known Russian scientist, the leading expert in the accelera-
tor techniques and technical equipment, contributed signifi-
cantly to the development of the accelerator base of JINR.
The traditional accelerator seminar was organized by the
Joint Institute for Nuclear Research together with the Scien-
tific Council of RAS for Charged Particle Accelerators.

Experts from ten science centres of the JINR Member
States (Dubna, Moscow, Novosibirsk, Minsk, Kharkov) and
Germany (Jilich, Dortmund) presented about 30 scientific
reports on modern problems of physics of charged particle
beams and accelerator technology.

Five categories of reports were scheduled for two days:
Free-Electron Lasers and Generation of Radiations; Beam

JlyOHa, 23 ceHTS0psL.
OTKpBITHE HAYYIHOTO
ceMuHapa mamsITu

B. I1. Capannesa.
BeicTynaer Bulle-iupex-
top OUSIU npodeccop
A. H. Cucaxsin

Dubna, 23 September.
The opening of the
Scientific Seminar in
Memory of V. Sarantsev.
JINR Vice-Director
Professor A. Sissakian is
speaking

Dynamics and the Collective Phenomena in Accelerators;
Projects of New Accelerators and Modernization of Work-
ing Accelerator Installations; Applications of Accelerators;
Systems and Components of the Accelerators and Technol-

ogy.

The programme of the seminar included the invited re-
ports on perspective directions of development of accelera-
tor physics, and original communications on new projects
and new accelerator installations. The invited reports were
devoted to status and prospects of the method of electron
cooling (I. N. Meshkov, JINR, Dubna), to accelerator
drivers of electronuclear installations (A. M. Kozodaev,
ITEP, Moscow), to the status of the Terawatt Heavy lon Ac-
cumulator project (N. N. Alexeev, ITEP, Moscow). Bright
interest of participants of the seminar was aroused by the re-
ports on the start-up of the CYTREC cyclotron (JINR), on
the work under projects of JINR’s accelerator installations:
IREN, LEPTA, DELSY, and the projects of accelerators for
technology and medical applications (MEPhI, JINR). At
sessions, reports on design and experimental work on cre-
ation and optimization of the electrophysical equipment for
accelerator complexes now in service and the ones being
under development were considered and discussed.

By the decision of the Editorial Board of the journal
«Physics of Particles and Nuclei, Lettersy, the selected ma-
terials of the seminar will be published in 2004 in one of the
issues of the journal.
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Ho# 6a3bl OUSIU. TpaiMIIMOHHBINA YCKOPUTENBHBIA CEMHU-
Hap opranu3oBaH OOBETUHEHHBIM MHCTUTYTOM SIEPHBIX
uccienoBanuii copmectHo ¢ Hayunsim coBerom PAH mo
YCKOPUTEISAM 3apsHKEHHBIX YaCTHII.

B ceMuHape npuHSIN y9acTHe CIICIHATUCTEI U3 JeCs-
TH HayYHBIX IIEHTPOB cTpaH-ydactar OWSN (dyona, Mo-
ckBa, Homocubmpck, MwunHCk, XappkoB) u [epmanun
(FOmux, Joptmynn), npencraBuBiuue okono 30 Hay4HBIX
JIOKJIaJIOB M COOOIICHUI 110 COBPEMEHHBIM Ipodiemam (u-
3WKH ITyYKOB 3apsKEHHBIX YaCTHUI[ U YCKOPUTEIbHON TeX-
HUKH. PaboTa ceMnHapa mpoxoania B IMATH CEKIMAX: JIa3e-
pPBI Ha CBOOONHBIX 2JIEKTPOHAX M TEHEpaLUsl MU3ITyYeHUH;
JUHAMUKA MYYKOB M KOJUIGKTUBHBIC SIBJICHUS B YCKOPUTE-
JISIX; TIPOCKTHI HOBBIX YCKOPHUTENECH M MOEPHU3ALNUS JIeH-
CTBYIOIIMX YCKOPUTEIBHBIX YCTAaHOBOK; MTPUKJIAHbIC MIPHU-
MEHEHHUsI YCKOPHUTENEH; CUCTEMBl YCKOpHUTENEeH, JuarHo-
CTHKa, TEXHOJIOTHUSI.

[Iporpamma cemuHapa BKJIFOUaJIa Kak JTOKJIa bl 10 Hep-
CIEKTUBHBIM HAIPABJICHUSIM Pa3BUTHUS YCKOPUTEIbHOU (u-
3HUKH, TAK ¥ OPUTHHAIBHBIE COOOIIECHHSI O HOBBIX IIPOEKTaX
Y HOBBIX YCKOPHUTEIBHBIX YCTaHOBKaX. JloKiIa el ObLIH TIO-
CBANLICHBI COCTOAHUIO U NEPCIICKTUBAM ME€TOJa 3JICKTPOH-
Horo oxnaxaenus (M. H. Memkos, OUSIN), yckopuTensb-

HBIM JIpaiiBepaM JIEKTPOsAICPHBIX ycTaHOBOK (A. M. Ko3zo-
naes, U'TO®), cocTOSHUIO MPOEKTA TEPaBaTTHOTO HAKOIIH-
tens TBH (H. H. Anekcees, U'TO®). OxxuBIeHHBINH HHTE-
pec y4yacTHHKOB CeMUHapa BbI3BaJIH COOOILEHHUS O 3aIyCKe
muknorpora [IUTPEK (OUAN), o paborax mo mpoexkTtam
yckopuTenbHbIX yctaHoBok OWSN: UPEH, JIEIITA, J12J1-
CH, npoexTaM ycKopUTeNeH NPUKIATHOTO U MEIUIITHCKO-
ro HaszHaueHuss (MUDU, OMAN). Ha ceccnoHHBIX 3acena-
HUSIX OBIITM PACCMOTPEHBI M 00CYKIEHBI JTOKJIA/IBI O pacyeT-
HBIX W OSKCHEPUMEHTAIBHBIX pPabdOTax 10 CO3JaHUIO H
ONTHUMU3AIMHN JIEKTPOPHU3NIECKON armnaparypbl Juis Aei-
CTBYIOIIIMX U BHOBB CO3/1aBaCMBIX YCKOPHTEIBHBIX KOM-
TUICKCOB.

[lo pemieHnIo peAAKIMOHHOM KOJUIETMH IKypHaja
«ITucema B DUASI» u3dpaHHbIC MaTepUaiibl CEMHHAPA OY-
nyT omyonmukoBaHbl B 2004 I. B OTHOM U3 BBIITYCKOB XKYp-
Haja.

[IpusiTHO OCOOCHHOCTBIO MPOIICAIICTO CEMHHApA
ObUI0 AKTMBHOE YYacTHE B HEM MOJIOABIX YUYEHBIX M3
OUSAN, MockoBckoro yHEBepcuTeTa U MHCTHTYTa sinmep-
Hoit ¢m3uku uM. A. H. Bynkepa. OprkoMuTer cemuHapa
obparmicst B qupekunto OVSN ¢ nannmarusoii 06 yupe-
x)aeann npemun uMmenu B. I1. CapanneBa uist MOJOIBIX

A pleasant feature of the seminar was an active partici-
pation of young scientists from JINR, Moscow States Uni-
versity and the Budker Institute of Nuclear Physics.

1. N. Meshkov, A. P. Soumbaev

7
°n

The 2nd international COSPAR colloquium «Radia-
tion Safety of Manned Mars Mission» took place on
28 September — 2 October in Dubna. It was organized by the
Russian Academy of Sciences (The Scientific Council of
RAS on Radiobiology and the SRC RF — the Institute for
Biomedical Problems), the Joint Institute for Nuclear Re-
search and the Branch of the Skobeltsyn Institute of Nuclear
Physics, MSU. The honorary president of the colloquium
was Academician of RAS O. G. Gazenko and the president
of the colloquium was A. I. Grigoriev, academician-secre-
tary of RAS Department of Biological Sciences.

The Ist international seminar on this theme was held at
JINR in 1991. The important materials on the radiation safe-
ty in the Earth conditions and in space have been accumulat-
ed since that time. The project of manned Mars mission is

being developed in some countries now. In these conditions,
it was very important to sum up the international investiga-
tions in the problem and to focus the scientific community’s
attention on the important aspects of the radiation protection
problem.

More than 100 physicists and radiobiologists from Rus-
sia, JINR, some European countries and the USA participat-
ed in the colloquium. The main scientific objects of the col-
loquium were:

* the radiation environment on the lane Earth-Mars—Earth
and on the Martian surface;

+ the radiobiological effects of the astronauts exposure
(substantiation of the space radiation protection rules);

* the physical and methodical aspects of the radiation pro-
tection of the Mars mission crew.

The colloquium programme included 25 plenary and
45 section reports. The sum total of the work was made at a
round-table meeting.

The COSPAR Working Group meeting took place
within two days after the colloquium finished its work.
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YYEHBIX — YYaCTHHKOB TPATUIIMOHHOTO MEMOPHAIHHOTO
YCKOPUTEIIFHOTO CEMHUHAapa 3a JIyYIIue paboThl, TMpeIcTa-
BJICHHBIC HA CEMUHAP B KA4CCTBE 0030PHBIX JTOKJIATI0OB WA
OpUTHHAIIBHBIX COOOIIEHUH.

U. H. Mewxos, A. I1. Cymbaes

C 28 cents10ps mo 2 oxTa6psa B JyOHe mpoxommn 2-i
Mexaynaponusiii cemunap nox srugoit COSPAR (Komu-
TETa M0 KOCMUYECKUM HCCIIEIOBaHUAM) «Paduayuonnasn
oezonacnocms nunomupyemozo nonema k Mapcy», opra-
HU30BaHHBIN Poccuiickoit akamemuert Hayk (Hay4arbm co-
BetoM PAH mo papno6uornoruu u [ocynapcTBeHHBIM Hayd-
HBIM [IeHTpoM P® — MHCTUTYTOM MEIHKO-OMOIOT IECKITX
npobiem PAH), OOBemMHEHHBIM HHCTHUTYTOM SICPHBIX
uccienoBannii 1 Hay4dHo-mcciae0BaTeNbCKUM HHCTUTY-
ToM smepHoit ¢m3uku uMm. . B. Cxobenpupiaa MIY
uM. M. B. JlomoHocoBa. I[ToueTHbIM IPE3UAEHTOM CEMUHA-
pa sBsicst akagemuk PAH O. I'. Tazenko, a mpe3uaeHTOM
cemuaapa — nupekrop UMBII, akagemuk-cexperaps OT-
nenenus ononorndecknx Hayk PAH A. U. I'puropses.

IlepBrIil MEXTyHAPOIHBIA CEMUHAP 110 ATOM TEME CO-
crosuics B Jlyone nerom 1991 r. C tex mop ObT HaKOTUIEH

3HAUUTENBHBIA MaTrepuas Mo NpodiieMe paJualOHHON

0€30MacHOCTH KOCMHUYECKHX TIOJIETOB, CYIIECTBEHHO II0-

MOJIHUJIUCH TIPE/ICTABICHUSI O TpOoOJeMe B €€ Ha3eMHBIX

MIPUIIOKECHUAX, a BOIPOC IMOATOTOBKHU HHHOTpreMOﬁ OKC-

nenuiy Ha Mape neperten B (asy pabodyero mpoekra.

B pabote cemunapa npunsiiu yyacrue 6onee 100 crie-
ruanuctoB u3 Poccum, OUSN, psnma crpan EBpomsl u
CIIIA. OCHOBHBIMH HAayYHBIMH TEMaMH CEMHHapa SBIS-
JIUCH:

* panualMOHHBIC YCJIOBHMS Ha Tpacce moiera 3emiisi—
Mapc—3emiis 1 Ha TOBEPXHOCTH Mapca;

* pamuobuosornueckue APpQexTsl 00IyYeHUST KUK
Mapcuanckoii skcniequuuu (000CHOBaHHE HOPMATHBOB
panuanmMoHHOi 0e30MaCHOCTH MPU MEKIUIAHETHBIX MO-
JeTax);

* HAyYHO-MECTOAUYCCKHUE U pa}II/IaHI/IOHHO-(bI/ISI/I‘-IeCKI/Ie
acriekThl oOecreueHnsl paJualiOHHON 0e3011acCHOCTH
JKHIaxa MapcuaHCKON SKCIIe UYL,

Bruto mpencrasneHo 25 mieHapHBIX U 45 CeKIMOHHBIX
JIOKJIaJI0B, UTOTH CeMHUHapa 0L 00001IIeHBI HA 3acelaHuu
KPYIJIOTro CTOJIa.

ITocne oxoH4yaHusi paboOTHl CeMHUHApa COCTOSIIOCH
JIByXJIHEBHOE coBemranue pabodeit rpymnmsl COSPAR mo
JTAHHOM TeMaTHKe.

JyOHa, 28 ceHTsi0ps — 2 OKTOpsL.
YyacTHUKH 2-T0 MEXIyHapOAHOTO CeMUHapa
«PanmanuonHast 6€30MacHOCTh MMIOTHPYEMOTro moneta kK Mapcy»

Dubna, 28 September — 2 October.
Participants of the 2nd international seminar
«Radiation Safety of Manned Mars Mission»
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«KBanroBas (l)l/l3l/[]€a U KOMMYHUKaIUW»

C 30 urons o 2 aBrycta B OObeANHEHHOM HHCTHTYTE
SJICPHBIX UCCIICIOBAaHUI IPOXOANI MEXKyHApOIHBINA CHM-
no3uyM «KBaHTOBast hU3HKa U KOMMYHUKAILIUI», OPraHH30-
BaHHBIH B paMkax VII Becemupnoit kordepenimn «Cuctem-
HBII aHaN3, KNOEPHETHKA U MH()OPMATHKAY.

B pabore cumMnosmyma TNPHHSIN ydYacTHE OKOJIO
50 yuensix u3 Mockssl, Cankt-IlerepOypra, bensruu, I'ep-
MaHuu, W3panis u SInoHun, KOTOpble NPEICTaBUIN Ha HEM
28 moxmanos. [Ipencemarenem oprkoMuTeTa OBIT aKaIEMUK
B. I KagpiieBckuii, compencenareieMm — 1mpodeccop
A. H. CucaxsH, pabo4umii OprkOMUTET BO3IIIABIII JHUPEKTOP
JINT B. B. IBaHOB. AKTUBHYIO OJIEPKKY B OpraHU3aLUuU
U IPOBEJICHUH CHUMIIO3UyMa 0Ka3ain MoCKOBCKuii rocyap-
CTBEHHBIN yHUBEpCUTET, CONBBEEBCKUI MHCTUTYT (DU3UKN
u xumun B bproccene, a Takoke MHCTUTYT QU3nkn Akaze-
mun Hayk ClloBaKkuu.

CuMIo3uyM TpPOJOIDKHI TEMaTHKy KOH(EpEHIHH ¢
TEM JKe Ha3BaHHeEM, npoxojubiieii B Jlyoune B mac 2002 1.
OCHOBHAs 1N STHX MEPONPUATHI — O00BEINHEHHUE YCH-
JUH CTICIMAINCTOB, BEIYIINX HCCICIOBaHUS B 00IacTH
KBaHTOBBIX METOJIOB 00paboTKU M nepenayn HHHOPMAaIHH.
OT0 HOBOE, OBICTPO pa3BUBAIOIIEECS HAMpPaBICHHE HAayKH

3apOIIIIOCH B ITOCIIETHNE TOIbl HA CTHIKE KBAHTOBOW MeXa-
HUKH, TEOPUH WH(OPMALNH, AUCKPETHOW MAaTEeMaTHKU H
nHpopmaruku. CyliecTBeHHBINH UMITYJIBC ITOH 001acTH HC-
CJIe/I0OBaHM PUIAIN PAOOTHI 110 TEOPUU KBAHTOBBIX BBIUH-
cnenuii, nozponusiue I1. Hlopy B 1997 r. nokasars, kKakum
00pa3oM, MMesl B CBOEM DPacIopsDKEHUH KBAaHTOBBIM IPO-
IIeCCOp, MOXXHO pacKiabIBaTh OOJBIINE IIETIbIC YHCIa Ha
MIPOCTBIE COMHOXKUTEIH 32 BPEMsl, TPUHIUINAIBLHO HEI0-
CTYIHOE KJIACCHUECKOMY KOMMBIOTEpPY. DTO cpasy Ke I0-
CTaBWJIO IO/ COMHEHHE a0COJIIOTHBIH XapaKkTep BBIBOJIOB
KJIACCUYECKOIl TeOpUU aJTOPUTMOB, CBSI3aHHBIX C MOHSTH-
eM ci1oxkHOCTH BeruncneHuil. Pesynerar I1. lllopa cTumymu-
poBajl MHTEHCHBHBIE IIOMCKH KBAHTOBBIX aJITOPUTMOB
pemieHust OOIBIIOT0 Kpyra NPaKTHIECKH BaXKHBIX 3a/1a4, B
KOTOPBIX HEOOXOJMMO BBIOPATh HEKOTOPBIH YZIOBIETBOPSIIO-
IUHA 33JaHHOMY KPHTEPHIO BapHaHT U3 OTPOMHOTO YHCIIA
BCEX JOMYCTHUMbBIX BO3MOXKHOCTEH. PaHee Takue 3amaumn
CUUTAJINCh HEPELIaeMbIMU 32 Pa3yMHOE BPEMs C TOMOIIBIO
TpanuoHHbIx OBM. Cpenn apyrux 10CTHKEHUN KBaHTO-
BOW TeopHH MH(POPMALUK CIEIyeT YHOMSIHYTH aITOPUTM
I'poBepa cBepXOBICTPOTO MONCKA 33 JAHHOTO 3JIEMEHTA B He-
YIOPSAZOYEHHOM MACCHBE, a TaKKe M300peTeHHE KBAHTO-

«Quantum Physics and Communication»

From 30 July to 2 August an international focus sympo-
sium «Quantum Physics and Communicationy, organized in
the framework of the Seventh World Multi-Conference
«System Analysis, Cybernetics and Informatics» (SCI
2003), was held at the Joint Institute for Nuclear Research.

About 50 scientists from Moscow, St. Petersburg, Bel-
gium, Germany, Israel and Japan attended the symposium
and presented 28 reports. The Programme Committee of the
symposium was headed by Academician V. G. Kady-
shevsky, co-chairman was Professor A. N. Sissakian, and
the working organizing committee was headed by LIT Di-
rector V. V. Ivanov. Moscow State University, Solvay Insti-
tutes for Physics and Chemistry (Brussels, Belgium) and the
Institute of Physics of the Slovak Academy of Sciences ac-
tively supported organization of the symposium.

The symposium continued the topic of the conference
under the same name that was held in Dubna in May, 2002.
The main purpose of these actions is to integrate the efforts
of specialists who carry out their research in the field of
quantum methods of data processing and data transfer. This
new and intensively developing trend of science has arisen
in the last few years at the junction of quantum mechanics,
information theory, discrete mathematics and computer sci-

ence. It was P. Shor who showed in 1997 how, having a
quantum processor at one’s disposal, to decompose large in-
tegers into prime numbers in time that is beyond the classi-
cal computer reach. It casts doubts on the universality of the
conclusions of the classical theory of algorithms that have to
do with the concept of computational complexity. P. Shor’s
result stimulated an intensive search of quantum algorithms
to solve a wide set of practically important problems which
require a certain, satisfying a predetermined criterion, vari-
ant from a huge number of all possible ones. Hitherto, such
problems were considered as intractable for a reasonable
time with the help of computers. Among other achieve-
ments of the quantum theory of information, the Grover al-
gorithm should be mentioned of superfast search of a given
element in an unordered array and the invention of quantum
communication links, whose imperceptible listening gets
basically impossible.

A wide spectrum of problems of the modern theory and
practice of quantum computations was discussed at the sci-
entific forum. The report delivered by V. V. Belokurov rep-
resented the results of the MSU scientists and developed a
concept of a conditional density matrix similar to the con-
cept of conditional probability which appears to be useful
for a mathematical description of results of observations on
composite quantum systems. The report of scientists from
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BBIX KaHAJIOB CBSI3H, HE3aMETHOE ITPOCITYIINBAHIE KOTOPBIX
CTaHOBUTCSI NPUHIUITHAIEHO HEBO3MOXKHBIM.

Ha cummnosuyme ObLI 3aTPOHYT IIUPOKHUIN CIIEKTP MPO-
071eM, CTOSIIIUX Tepe]i COBPEMEHHOM TeOpHel U IPaKTUKOH
KBaHTOBBIX BbluncieHuil. Tak, B goknane B. B. benokypo-
B, TPEACTABIISBILETO PE3YIBTATHl PAOOTHI yueHbIX 13 MI'Y,
OBLTO JaHO Pa3BUTHUE TOHATHS YCIIOBHON MaTPHIIBI TNIOTHO-
CTH, aHAJIOTHYHOTO MOHITHIO YCIOBHOW BEPOSATHOCTH, KO-
TOpPOE OKA3bIBACTCS MOJEC3HBIM P MAaTEMaTHYECKOM OITH-
CaHWM Pe3yJIbTAaTOB HAOMIOACHUH COCTABHBIX KBAHTOBBIX
cucteMm. Jloknan yaensix u3 MucturyTta um. Betinmana (M3-
pawis) u Jlabopatopuu um. 3. Korrona (®pannus), ce-
nansbii U. E. Mazenom n3 @U3MKO-TEXHUUECKOTO MHCTHU-
tyra uM. A. ®@. Hopde (Cankr-IlerepOypr), a Takxke 10-
knan E. SIpeBckoro u3 ConbBeeBCKOro MHHCTUTYTA (PU3UKH U
xumun (benbrust) ObuM MOCBSIIEHB! TPUMEHEHHIO KBAaHTO-
Boro 3(¢pexra 3eHoHa (3ddekra 3aMeIeHUsT IBOITIOLUH
KBAaHTOBOM CHCTEMBI, MTOABEPTafONICHCs YacTO MOBTOPSIIO-
IIIAMCSI U3MEPEHISIM) JUTs1 32U THI KBAHTOBOH HH(OpMAaInn
OT «IOBPEXKACHUN».

Hpyras rpynma ToKIagoB ObLTa MOCBSIICHA (pr3mude-
CKAM CXeMaM TPUTOTOBIICHUS Pa3IHYHBIX COCTOSHAU W3
ATOMHBIX aHcaMOIel, KOTOpbIE MOTJIH OBbI OBITH HCITONB30-
BaHBI B KBAHTOBBIX KOMITbIOTepax. IT1o mokiansl A. M. ba-
maposa u3 Kypuarosckoro nacrutyta, B. H. [op6auesa u3

Cankr-IleTepOyprckoro rocy1apCTBEHHOTO YHHBEPCUTETA
aBuakocMuueckux rnpudopos, [.I1. MupomHuyeHko wu3
Wucturyra TouHOl Mexanuku u ontuku (Caskr-Ilerep-
Oypr). MuTepecHyto hu3nuecKyto Mojienb KBAHTOBOTO KOM-
nbrorepa npepioxkui A. 5. Kazakos n3 Canxr-IlerepOypr-
CKOTO FOCyIapCTBEHHOIO YHUBEPCUTETA aBUAKOCMHYECKUX
npudopos. T. Musinepa u3 ToKHIICKOTO HAYYHOTO YHHUBEP-
CHUTETa MPOAHAIM3UPOBAT OOIIYI0 MPOOIEMYy CITydailHBIX
OCTaHOBOK KBAaHTOBOM MallInHbI ThrOpHHTA.

Cotpynuuku Jlabopatopuu TeopeTHIecKo PU3UKH U
Jlaboparopuu mHPOpMarMOHHBIX TexHOonoruit OUSUN B
CBOMX JOKJIIaX COOOIIMIN O HOBBIX PE3Y/bTaTax 10 sy
Ba)KHBIX HAIPaBICHUH Teopuu. B ux BeICTyrIIeHnIX 00Cy-
KJTAJIUCH BOIPOCHI CTPOTOTO ONPEIeNICHUS] MEPBI JIJIsI CKOP-
PEIMPOBAHHBIX KBAaHTOBBIX MHOTOYACTHYHBIX COCTOSHHMH
(B. 1O. FOkanos, JIT®), ucnonb3oBaHue TaKUX COCTOSHUI
B KkBaHTOBOH Tenenoprauuu (A. B. Umxos, JIT®D), ana-
NTHBHBIC MOJICIN HMITYJbCHBIX B3aMMOAEHCTBHUII C aToM-
HeiMu cuctemami (C. Y. Bunnukuit, JIT®), onncanne 6uo-
JIOTHYEeCKNX OOBEKTOB METOAAMHM KBAaHTOBOM TCOPUM WH-
dopmarmu (M. B. Anraiickuii, JINT; @. A. apees, JITO),
a TaxKe MPUMEHEHNE KBAHTOBBIX KOMITBIOTEPOB [UIS pacye-
ToB B M-teopnu (H. Maxanananu, JINT). B. M. CeBepss-
HoB 13 JIUT npoanann3upoBasl BO3MOKHOCTb UCIIOJIb30Ba-
HHUS HEKOTOPBHIX PEe3yJIbTaToB a0CTPaKTHOH aureOpbl, B

the Weizmann Institute of Science (Israel) and the Labora-
toire Aime Cotton, CNRS II, Orsay Cedex, France, deliv-
ered by 1. Mazets, and the report of E. Yarevsky (Solvay In-
stitutes for Physics and Chemistry, Brussels, Belgium) were
devoted to a possibility of using the Zeno quantum effect
(the effect of decelerating the evolution of a quantum sys-
tem under frequently repeated measurements) to protect the
quantum information from «damages».

Another cycle of reports was dedicated to the physical
schemes of preparing various states from atomic assembles
that could be used in quantum computers: reports presented
by A. M. Basharov (Kurchatov Institute), V. N. Gorbachov
(St. Petersburg State University of Airspace Devices),
G. P. Miroshnichenko (Institute of Fine Mechanics and Op-
tics, St. Petersburg). An interesting physical model of the
quantum computer was suggested by A. Ya. Kazakov (St.
Petersburg State University of Airspace Devices).
T. Miyadera (Tokyo University of Sciences, Japan) dis-
cussed a common problem of a probabilistic halting of the
quantum Turing machine.

The scientists of the Bogoliubov Laboratory of Theo-

retical Physics and the Laboratory of Information Technolo-
gies, JINR, reported on some new theoretical results on the

series of important directions of the theory. They considered
the problems of rigorous definition of a measure for corre-
lated quantum multiparticle states (V. Yu. Yukalov, BLTP),
use of such states in quantum teleportation (A. V. Chizhov,
BLTP), adaptive computing models of a half-pulse interac-
tion with atomic systems (S. I. Vinitsky, BLTP), quantum
mechanical description of hierarchical systems in biology
(M. V. Altaisky, LIT, and F. A. Gareyev, BLTP), as well as
application of quantum computing in M-theory (N. Makhal-
diani, LIT). V. M. Severyanov (LIT) analyzed a possibility
of using some results of abstract algebra, in particular, what
kind of quantum logic is adequate for quantum computing,
for the development of logic quantum gates. B. F. Kostenko
considered the current perspectives of solving the in-
tractable problems of the classical theory of computations
with the help of quantum computers.

A special meeting was devoted to solving specific prac-
tical problems of the modern computer science. Statistical
peculiarities of information transfer required for prediction
of overloads and malfunctions in data link operation were
discussed by V. V. Ivanov (LIT). Simulation of the network
traffic in the trigger processors of the LHCb experiments at
CERN was considered in the reports presented by I. V. Kisel
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YaCTHOCTU KBaHTOBOI1 Jioruku bupkroda — ¢pon Heiimana,
npu  pa3pabOTKe JIOTMUECKMX KBAaHTOBBIX BEHTHJICH.
b. @. Kocrenko (JIUT) paccMoTpen TeKyIe NepcrneKTUBBI
peLICHUs] Ha KBAHTOBBIX KOMITBIOTEPAX TPYJHO PEIIAeMbIX
3aj1a4 KJIIACCHYECKOH TEOPHUHU BBIYUCIICHUH.

CriermanpHOE 3acefaHne ObUIO MOCBAIICHO PEIICHUI0
KOHKPETHBIX MPAaKTHYECKUX 3aJ1a4 COBPEMEHHOM HH(opMma-
TUKH. TaK, O CTaTUCTUYCCKUX OCO6eHHOCTHX nepeaayun uH-
(hopmaru, HeOOXOIUMBIX ISl IPOTHO3UPOBAHHUS TIEPErPy-
30K 1 cO0eB B paboTe ceTeid, TOBOPUIIOCH B BHICTYIUICHUH
B. B. lpanosa (JIUT). MoxenupoBaHue MOTOKOB HH(OP-
Maluy B TPHUITEPHBIX MPOLIECCOpax Uil SKCIEPHUMEHTOB
HEPH o6cyxnanocs B moxnanax U. B. Kucens (JIUT) u
ero Hemeukoro koieru B. JIunpenmrpyra uz Mucturyra
¢dusuku um. I'. Kupxropda ([eitnensoepr).

[NoxBoxs UTOT CHMITO3MyMa, MOKHO YTBEPIKIATh, YTO
ero padora sSBUJIACh BaXKHBIM 3TallOM B Pa3BUTHH METOIOB
KBaHTOBOH Teopuu nHpopMarui B OObeINHEHHOM HHCTH-
TyT€ SACPHBIX UCCIICOBAHMI; OB HAMEYEHBI HOBBIE MOJI-
XOZBI K PELICHHIO TPaJULHOHHBIX IPOOIEM KOMITBIOTCPHOM
(hM3MKKA W MaTeMaTHKH, a TAaKXKe K MOCTPOSHUIO (U3MIe-
CKHMX MOJIeNIel KBAHTOBBIX KOMITBIOTEPOB.

b. @. Kocmenxo, A. B. Yuowcos

IxoJ1a mo (pu3uKe BHICOKUX IHEPTHIl B APMeHUH

C 25 aBrycra no 6 centsi0pst B Mecteuke [laxkamzop
nox EpeBanom npoxoamna X1 EBponeiickast mikona o ¢u-
3UKEC BBICOKHX SHEpPrHi, OpPraHW30BaHHAs COBMECTHO
OUAN u LIEPH npu coxeficTBun MexXayHapOAHOTO ICH-
Tpa MepcreKTUBHBIX UCclenoBaHnii EpeBanckoro rocymap-
CTBEHHOro yHuBepcuTeTa. EBponelickue mikonsl [[EPH—
OUSN 3anmMaoT 0ocoboe MECTO B Pa3BUTHH OTHOLICHUN
JIByX KPYMHEUITUX MEXIYHAPOIHBIX HAYYHBIX IEHTPOB U
nMeroT 6oraryro ucroputo. OTpaHo, 4TO BIIEPBBIE OJTHA U3
crpan-ygactaun OV — Pecriy6nuka ApmeHns — B3siia
Ha ce0s poJib OpraHu3aTropa CToJb MPEICTABUTEIBHOTO Me-
porpusaTus.

[maBHAs 11€Th MIKOJIBI — 3HAKOMCTBO MOJIONBIX (hU3U-
koB-3kcniepumenTaropoB u3z HEPH n OUSIM ¢ paznuunbiMu
acriekTamMn (pU3NKH BEICOKHMX SHEPTHH M, 0COOCHHO, Teope-
THUYECKOHM (DU3HKH, a TAKXKE C CAMBIMHU TTOCIICTHUMH JIOCTH-
JKCHUSIMH B COOTBETCTBYIOIINX O0JIACTSIX.

Pabora 110 opraHu3anuu MIKOJIbI IPOXOMIIA B 1BA ATa-
na. [lepBeIii 1, HaBepHOE, CaMbIii TPYIHBI — 3TO BBIOOP
JIEKTOPOB, KOTOPBIE JIOJIKHBl HE TOJIBKO B COBEPILEHCTBE
BJIAJIETh IPEAMETOM, HO U 001a7aTh HEKOTOPBIM Mperoa-
BaTEJIbCKUM TajaHTOM. B pesynbrare HaydHas nporpamma

(LIT) and his German colleague V. Lindenstruth (Kirhhoff
Institute for Physics, University of Heidelberg).

Summing up the results of the symposium, one can
conclude that it was an important stage in developing meth-
ods of quantum information theory at the Joint Institute for
Nuclear Research. Its participants have outlined new ap-
proaches to solving traditional problems of computer
physics and mathematics as well as to designing physical
models of quantum computers.

B. F. Kostenko, A. V. Chizhov

High Energy Physics School in Armenia

On 25 August — 6 September XI European School on
High Energy Physics was held in Tsakhkadzor near Yere-
van, Armenia. It was organized by JINR and CERN with the
support of the International Centre of Perspective Research
of Yerevan State University. European CERN-JINR
schools occupy a special place in the development of the re-
lations between two largest international research centres
and have a rich history. It is gratifying that for the first time
one of the JINR Member States — Armenia — came out as
the organizer of such a representative forum.

The main aim of the school was to acquaint young ex-
perimental physicists from CERN and JINR with various
aspects of high energy physics, and theoretical physics in
particular. Such schools are held not only for educational
purposes but also to show the latest achievements in the re-
spective fields.

The preparation of the school was done in two stages.
The first, and probably the most difficult one, was to choose
lecturers who should not only know excellently the subject
but also possess a talent of teaching. As a result, the scientif-
ic programme of the school was compiled on six series of
lectures: «Field Theory and the Standard Model» (I. Atchi-
son, UK), «Colour Physics and CP Invariance Violation»
(R. Fleisher, CERN), «Astrophysics» (1. Tkacheyv,
Moscow), «Beyond the Standard Model» (G. Gabadadze,
Georgia), «Neutrino Physics» (S. Petkov, Bulgaria),
«Quantum Chromodynamics» (A. Khodzhamirian, Arme-
nia). In addition, it was decided to deliver a lecture on cos-
mic-ray physics (A. Chilingarian, Armenia) and multiparti-
cle processes dynamics (J. Manjavidze, Georgia). It is
pleasant to note that four representatives of the Caucasus re-
gion were included into the list of the invited lecturers.
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IITKOJTBI ObIIa COCTAaBIICHA HA OCHOBE IIECTH CEPH JIEKINIA:
«Teopus monst u cTanaapTHAs Mojienby» (Sl ATuncoH, Be-
nukoOputanust), «L{BeroBas ¢pusuka u Hapymenne CP-uH-
BapuantHoct» (P. ®msiitiep, LIEPH), «Actpodusukay
(W. TkaueB, Mocksa), «Bue cranmapraoit momgenm» (I T'a-
6amanze, ['pysust), «®uzuka nertpuno» (C. [letkos, bonra-
pust), «KBanToBas xpomonuHaMukay (A. XomkaMupsH, Ap-
MeHHs). JIoTOTHUTENBHO penieHo ObII0 MPeI0CTaBUTh IO
OJTHOM JIEKIMH 110 (pH3HMKe KOCMUUECKHX Jy4dei (A. UninH-
rapsiH, ApMeHHs1) U JMHAMHKE MHOTOYACTHYHBIX MPOIIEC-
cos (M. Manmxasuaze, [ py3us). [IpuaTHO OTMETHTH, YTO
YeThIpe MPEICTABUTENSI KaBKa3CKOTO PETHOHA BOIIIJIH B YH-
CJIO TIPHUIVIAIICHHBIX JIEKTOPOB.

Hapsiny ¢ nexropamu ObUTH BBIOPAHBI TAKKE IIECTD PY-
koBoaurenei nuckyccuii (O. Tepses, 1. @ypcaes, JI. T'osn,
W. Tusosapos, T. Ilnex u M. [lmomaxep), npu3BaHHBIX
MIPOBOJIUTH 3aHATHS ¢ HEOONMbIION rpynmoit u3 10-12 cry-
JICHTOB, OTBEYass Ha BCEBO3MOXKHBIC BOIPOCHI MO TeMaM
JIEKLHH.

ITocne oduiManbHOrO OOBSIBICHUS O HIKOJE HAYAJICS
sTan (HOPMHUPOBAHUS CIIUCKA CTYIACHTOB-CiTymareiei. OT-
OMpanKuCh TONBKO MOJOIbIE (DUBUKU-IKCIIEPUMEHTATOPEI
(1o 33 7et), y’Ke UMEIOIIHEe ONBIT PaObOTHI B Pa3TMUHBIX KOJI-
nadoparusix 1mo (Gpusrke BRICOKMX dHEpruii. Beero Obu10 3a-
YHUCIIEHO 75 CTYJEHTOB, MpeacTapsonux nouru 30 3amas-
HO-EBPOMNENCKUX CTpaH, BKIodas ctpansl CHI

JlHeBHas mporpaMma Ha IIKOJIe YCJIIOBHO Oblia pasjie-
JIeHA Ha JIBE TTOJIOBUHBI. B epBoii YMTaNNCh JIEKIINH, TEKCT
KOTOPBIX 3apaHee pasjaBajics BceM cryaenTam. [locie obe-

Jla yYaCTHUKAM IIKOJIbI MPEJOCTABIISIIUCH JBa Yyaca JiJIs OT-
JIbIXa. 3aTeM B TEYCHHE TOJIYTOpa YacoB PYKOBOIUTEIH
JIUCKYCCHI1 OTBEYAJIM Ha BOIPOCHI CTYJEHTOB [0 MaTepua-
JlaM MPOYUTAHHBIX JICKIMK. Pabounii neHb 3aKaHIMBAJICS
OuYepeHON JIeKIueH.

B mepBrIit 1eHp paOOTHI MIKOJBI OMUH U3 €€ OpraHu3a-
TopoB Bune-nupekrop OMAN mpocdeccop A. H. Cucaxsa
03HAKOMMJI CTY/IEHTOB CO MHOTHMH HayYHBIMHU POTpaMMa-
MU, Begymumucs B OObEIMHEHHOM HHCTHTYTE SACPHBIX
nccienoBaHuil. BeuepoM BTOPOro J1HsI BBICTYIMII IUPEKTOP
HEPH mno uccnenoBanmsm npodeccop P. Kammop, xoto-
PBIil pacckasal O COBPEMEHHBIX AKCIICPUMEHTaX Ha yCTa-
noBkax [[EPH.

OnHNM M3 MHTEPECHBIX COOBITHI B (GKU3HM IIKOJIBD)
CTaJI0 OTKpHITHE BbICTaBKM «Hayka cOmmkaer Hapoabl»,
pa3MeIIeHHON B TJIaBHOM 3/1aHWU EpeBaHCKOro yHHUBEpCH-
TeTa. DTa BHICTABKA, OPraHW30BaHHAS YK€ BOCBMOM pa3 1o
nnunumaruse HEPH u OVISIU, nocasiiena Mexx1yHapoaHO-
My COTPYIHHYECTBY YYEHBIX M TOH pOJH, KOTOPYIO OHH
UTPAIOT B COMMXEHUM HApOJOB. P MOCTEPOB BHICTaBKH
ObUI CHEMATIBHO TOCBSIICH COTPYIHHYECTBY KaBKa3CKHUX
pecryOnuK ¢ pa3MuHBIMA HayYHBIMH LEHTPaMH MHpa, B
tom uucie ¢ LIEPH u OMSIN. BoicTaBKy OTKpBUIN AUPEK-
Top OWMSAM akanemuk B.TI. Kagpiuesckuid, aupexrop
IEPH no uccaenoanusim P. Kammop, npopexrop Epesan-
CKOTO  TOCYAAapCTBEHHOTO  YHHMBEPCHUTETa  aKaJIEMHK
D.B.UybapsH W TMOCTOSHHBEIA TupekTop EBporeiickux
mxon ot I{EPH mpodeccop 3. Jlmmiectons.

Haxkanzop (Apmenus), 24 aBrycra — 6 CeHTSIOPSL.

VYuactaukn XI EBponefickoii mkomisl o (pu3mKe BEICOKHX DHEPTUit

Tsakhkadzor (Armenia), 24 August — 6 September.
Participants of XI European School on High Energy Physics



KOHPEPEHLINW. COBELLAHWA

Epesan, 27 aBrycra. XI EBpomnetickas mxomna mo ¢pusnke
BBICOKHX 3Hepruil. LlepeMoHuUst OTKPBITHSI COBMECTHOM BBICTaBKU
IEPH-OUMSIN «Hayka cOmmxaeT Hapoashy

(®oto b. M. CrapueHko)

Besides, six discussion leaders were chosen (O. Terya-
ev, D.Fursaev, L. Govi, I.Pivovarov, T.Plekh, and
M. Plumakher), who were to conduct, in their turn, sessions
with small groups of students (10-12 people), answering
different questions on lecture topics.

After the official announcement of the school, making a
list of students started. Only young (age limit of 33) experi-
mental physicists were chosen, who have experience of
working in different collaborations on high-energy physics.
Seventy-five students were enlisted, representing about 30
West European countries, including CIS states.

The daily agenda was divided into parts. In the first
part, lectures were delivered. The texts of the lectures were
distributed among the students beforehand. After lunch the
students had free two hours for relaxation. Then, for an hour
and a half, the discussion leaders answered the students’
questions on the texts they had already read. The day fin-
ished with one more lecture.

CONFERENCES. MEETINGS

Yerevan, 27 August. XI European School on High Energy Physics.
The ceremony of the opening of the joint CERN—-JINR exhibition
«Science Bringing Nations Together»

(Foto B. M. Starchenko)

On the first day of the school, one of its organizers
JINR Vice-Director Professor A. Sissakian acquainted the
students with many scientific programmes underway at the
Joint Institute for Nuclear Research. In the evening of the
second day, CERN Research Director Professor R. Cash-
more spoke to the students about the current research at
CERN facilities.

One of the interesting events of the school was the
opening of the exhibition «Science Bringing Nations To-
gether» in the main hall of Yerevan University. This exhibi-
tion, which is organized for the eighth time on the initiative
of CERN and JINR, is dedicated to the international cooper-
ation of scientists and their role in bringing nations together.
A number of posters were especially devoted to the coopera-
tion of the Caucasus republics with world research centres,
including CERN and JINR. JINR Director Academician
V. Kadyshevsky, CERN Research Director R. Cashmore,
Prorector of Yerevan State University Academician
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Hecmotpst Ha OBOJIBHO TieperpyeHHbIi rpaduk pa-
00ThI, OOJIBIIIOE BHUMAHKUE HA IIKOJE YASSUIOCH KYIBTyp-
HoM mporpamMMe. CTyAeHTBI IMETH BO3MOKHOCTH ITO3HAKO-
MHUTBCS CO MHOTUMH HCTOPUYECKIMHU ITAMATHUKaMU Apme-
HUH, TAKUMH Kak s3praeckuil xpam «lapam» (I B. H. 3.) n
XPUCTHAHCKUH XpamoBbii Kommekc «lerapmy (XIV B.
H. 9.). OIHUM 13 CaMBIX 3aIIOMHUHAIOIINXCS CTAJIO TOCeIIe-
Hue «MareHaapanay — XpaHWIUILA APEBHUX PyKOIHCEH
B EpeBane.

B eauHCTBEHHBIH CBOOOIHBIN JIeHB ObLiIa OpraHU30Ba-
Ha TMOe3/IKa Ha CTaHIMI0 KocMHuuecKuil ryueil. B mecreuke
Hop AMOepa CTYICHTHI IPOCITYIIATH JICKIIHI0 Ipodeccopa
A. UnnuHrapsina o pu3rnke KOCMUYECKUX Jy4eil U, B 4acT-
HOCTH, 00 9KCIIEPUMEHTAX, IIPOBOANMBIX C KOCMUYECKUMHU
JydyamMu B ApMeHHU. Y TOIHOXMSI TOphl Aparail Ha BBICOTE
noutu 3200 MeTpOB HaJl YPOBHEM MOPS PACHOIOKEHA BTO-
past CTaHIs KOCMHUYECKUX JIydel. TaM CTy/IeHTOB 03HaKo-
MUWJIN CO MHOTUMHU COBPEMEHHBIMU JKCIIEPHUMEHTAIbHBIMU
YCTaHOBKaMH MO AETEKTUPOBAHUIO KOCMUYECKUX JTyUei.

Opranusarops!l EBponeiickoi MKOIbI HAAEIOTCA, YTO
JIHU, IPOBEJICHHbIE B APMEHHH, HAJI0JITO 3alIOMHATCS BCEM
€€ Y4aCTHHKAM.

I’ C. Ilozcocsan,
oupexmop wixonvt om OUANU

«PensitTuBuCcTCKAA AAepHas pU3MKa —
ot coreH M»3B 1o THB»

[ox Takum Ha3BanueM 25-30 aBrycTa MpoXoauiIo 7-¢
MexayHaponHoe coBemnranue B Crapoit Jlecue (CnoBakus),
oprannzoBanHoe WHcTHTyTOM (m3mku CroBarkoil akaze-
mun Hayk (1@ CAH) n O6bemnHEHHBIM HHCTUTYTOM SIZIEp-
HBIX HcclieioBaHui. MMest 3HaunTeNbHbIC TPAJUINN B HC-
CIIEZIOBAHMSX TI0 PEISTHBUCTCKON SIEPHON (PU3UKE, CIIO-
Balkue (PU3MKM BHECITH 3aMETHBIM BKJIA/l B TIPAKTHYECKHUE
3a71a4M OCBOCHMS HYKJIOTPOHA M MOATOTOBKY MEPBBIX JKC-
MIEPUMEHTOB. DTO OTIPEIEITHIIO BEIOODP CTPAHBI IIPOBEIACHNUS
cosemanus. Ero 1emnpro crana BEIpaboTKa IIIAHOB UCCIIEO0-
BaHMI Ha HyKJIOTPOHE, ONPEIEIICHNE MECTa ITUX HUCCIIEO0-
BaHMH CpPE MCCIICIOBAaHUN B APYTUX yCKOPHUTEIBHBIX JIa-
OGoparopusx.

CoBemianue OTKPBUI MpeceNaTeh OPraHU3alnOHHO-
ro xkomurera npodeccop . I'myma (MuCTHTYT DH3HKH,
Bbpatucnasa). [1oJHOMOYHBINM MPEACTABUTENL MPABUTEb-
ctBa CroBarkoii Peciyomuku 8 OUAU mpodeccop C. [1y6-
HUYKA IPEICTAaBIII HOBBIE TIOXO/IBI K IOHIMAHHUIO pacipe-
JICIIEHUS 3JIEKTPUUECKOTO 3apsaa BHYTPH MPOTOHA, MOTH-
BHPOBAaHHBIC 3KCIEPUMEHTAMH IO D[IIyOOKOHEYIpPyroMy
paccestHuio 3MekTpoHoB. [Ipodeccop 1. I'myma paccmo-

Eh. Chubarian and CERN’s Permanent Director of CERN—
JINR schools Professor E. Lillestol opened the exhibition.

Despite the rather overloaded agenda, the school had an
extensive cultural programme. The students could acquaint
themselves with many historical places of Armenia, such as
the pagan temple «Garni» (the 1st century B. C.) and Chris-
tian churches «Gegardy (14th century). One of the most im-
pressive sightseeing visits was the excursion to «Mate-
nadarany, the storing place for old manuscripts in Yerevan.

The only day off was spent in a trip to the cosmic ray
station. In a certain place Nor Amberd the students listened
to a lecture by Professor A. Chilingarian on the cosmic-ray
physics and on the experiments with cosmic rays in Arme-
nia. At the mouth of Aragats mountain, at a height of almost
3200 meters above the sea level the second station of cos-
mic-ray research is situated. There the students were ac-
quainted with much modern experimental equipment for the
detection of cosmic rays.

The organizers of the European school hope that the
days spent in Armenia will be long remembered by all par-
ticipants of the event.

G. Pogosian,
school director from JINR

«Relativistic Nuclear Physics —
from Hundreds of MeV to TeV»

This is the name of the 7th international workshop held
in Stara Lesna, Slovakia, on 25-30 August. It was organized
by the Institute of Physics of the Slovak Academy of Sci-
ences and the Joint Institute for Nuclear Research. Having
definite research traditions in the field of relativistic nuclear
physics, the Slovak physicists have made an appreciable
contribution to practical issues in the Nuclotron develop-
ment and the preparation of first experiments. Therefore,
Slovakia has been chosen to host the workshop. The aim of
the meeting was to elaborate plans for research at the Nu-
clotron and determine the place of them among those per-
formed at other acceleration laboratories.

The workshop was opened by Chairman of the Orga-
nizing Committee Professor S. Gmuca (Institute of Physics,
Bratislava). Plenipotentiary of the Slovak Republic to JINR
Professor S. Dubnicka presented new approaches to the un-
derstanding of the electric charge distribution inside the pro-
ton motivated by deep inelastic electron scattering experi-
ments. In his talk, Professor S. Gmuca suggested a quark—
meson interaction model for the description of nuclear prop-
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Tpen B CBOEM JOKJaJie MOJCTh KBAPK-ME30HHBIX B3aUMO-
JIEHCTBUH JJIsl OTIMCAHUSI CBOUCTB sifiep. MIHTepecHbIe c000-
IIEHUS 110 TIpoOIIeMaM siiepHOM (HU3UKH ObUIN CACTAaHBI €ro
MOJIOABIMH KoJUIeraMu u3 bpatuciassl.

Hupekrop  JlaGoparopum  BBICOKMX  OHEPruid
um. B.W.Bekciepa wu A. M. bangura npodeccop
A. U. ManaxoB caenan coodmieHune Ha Temy «50 et JIBD».
JlabopaTopusi, BOSHUKINIAS KaK HCCIEAOBATEILCKUN IEHTP
(PM3UKM KOCMHYECKUX JIydel B «HA3eMHBIX YCIOBHSXY,
Jlana B CBOE BpeMsl IPUOPUTETHBIE PE3yIbTaThl AJIsl CTAHO-
BJICHHS 9KCTIEPUMEHTAIIBHBIX UCCIIEI0BAHMUI 110 (PHU3HKE Ya-
ctuil. Ha stom dynnamente B OV Bo3HMKIIO HOBOE Ha-
YYHOE HaNpaBJICHHE — PEJSITUBUCTCKAs siAepHAs (HU3MKa
(PSI®). BozmoxHO, manbHEWIIME HMCCIIEIOBAHUS B ITOH
o0nacTy 1ayT HOBBIM UMITYJIbC (PU3NKE KOCMUYECKUX JTy-
4ell 1 A7epHOH acTpodu3nKe, a TaKXKe HAMIyT NPUMEHEHNE
B MEAMIMHE, PaIHOOHOIIOTHH, KOCMOHABTUKE U SJICPHOM
SHEpPreTUKe OyIyIIero.

3amectutens aupekropa JIBD mpodeccop C. Bokan
MPE/ICTaBII 0030p IKCIIEPUMEHTOB Ha ITy4KaX HyKJIOTPOHA,
KOTOpbIE COCTaBWJIM OCHOBY TipuHsToi B OMSN 7-netHeit
MIPOTPaMMBbI HAYYHBIX HCCIIEAOBAHIN U Pa3BUTHSA 110 HAIIpa-
BreHuio PA®. OHM CKOHIICHTPUPOBAHBI BOKPYT H3YUYESHHS
Ha HYKJIOTPOHE CIMHOBOW CTPYKTYPBI MATOHYKJIOHHBIX CH-

CTEM, CTPYKTYpBI JIETKUX SIIEP U TIOMCKa YHHUBEPCAIbHBIX
3aKOHOMEPHOCTEHl B MHOXCCTBEHHOM POXICHUH YaCTHIL
MIPU COYIapEHUH Sep.

VYyactue B 60JIBIINX BHEIIHUX KOJIA00OpaLUsIX 103BO-
JISIET COXPAaHHUTh 3HAUYUTEIIbHBINA YPOBEHb HAyYHOH MPOIYK-
TUBHOCTH (DU3UKOB B YCIIOBHSIX KECTKOI OrpaHUUYCHHOCTH
pecypcoB. IlosTomMy Ui «IOMAalIHHX» SKCHEPUMEHTOB
B)KHO BBISIBUTDH 3aJIa49H, JJISI KOTOPBIX JEHCTBUTEIHLHO MO-
TYT OBITH TIOJIyYEeHBI PE3yJIbTaThl MUPOBOTO Kilacca. B Ha-
CTOsIIIIEe BpeMsl KpYyT 3TUX 3ajJad ONpeNeNsIeTcsl TOCTHKeE-
HusiMH yckoputensinukoB JIBD. Tlpexae Bcero 3To momy-
YeHHWE TIPEKPACHBIX PE3ylbTaToB IO  JUINTEIBHOCTH
BBIBOJJIMOTO TTy4YKa, a TAKKe TOIydSHHUE ITydKa MOJSIPH30-
BaHHBIX JIGHTPOHOB Ha HyKJIOTpoHe (Joknan A. B. Byren-
KO). AKTyallbHasi poOJieMa — YBEJIHUCHNE MHTCHCUBHO-
CTH ITOr0 THIA ITyYyKa, BO3MOXKHOE IMPU JOCTATOUYHO
YMEpEHHBIX 3aTpaTax Ha MPHOOpPETEeHHE IMITaTHOTO 000pYy-
JIOBAHHS YCKOPHUTEIIS.

B noknaxe H. M. ITuckynosa (OWSIN) Obu1 1aH 0030p
MIPOBEACHHBIX 32 J[BA ACCATUICTHSI H3MEPEHHH C MOJSIPH30-
BaHHBIMHU ITyYKaMH Ha CHUHXPO(a30TPOHE U PacCMOTPEHEI
HOBBIE BO3MO)KHOCTH HCIIOJIb30BAHNUS ITyyKa MOJISIPU30BAH-
HBIX JIEUTPOHOB Ha HYKJIOTPOHE U MUMEIOIIEHCS MOJSPU30-
BaHHOU NMPOTOHHOM (IEUTPOHHON) MHUIIIEHH, & TAKXKE OIS~

erties. Of interest were the talks on nuclear physics prob-
lems presented by his young colleagues from Bratislava.

Director of the Veksler and Baldin Laboratory of High
Energies Professor A. I. Malakhov presented a report enti-
tled «Fifty Years of the Laboratory of High Energies». The
Laboratory that came into being as a research centre for cos-
mic-ray physics in «ground conditionsy», had given at one
time first-priority results which favoured experimental re-
search on particle physics. On this foundation, there has
arisen at JINR a new field of research — relativistic nuclear
physics. It is quite possible that further progress in this do-
main would stimulate the development of cosmic-ray
physics and nuclear astrophysics, as well as new applica-
tions in medicine, radiobiology, cosmonautics and nuclear
energy of the future.

LHE Deputy-Director Professor S. Vokal gave a review
talk on experiments performed in the Nuclotron’s beams,
which are the basis of the JINR seven-year research pro-
gramme in the field of relativistic nuclear physics. Efforts
are concentrated on the study of the spin structure of
few-nucleon systems, the structure of light nuclei, and the
search for universal laws of multiple particle production in
nuclear collisions.

Research in large outer collaborations makes it possible
to keep a high level of physicists’ scientific productivity un-
der severe conditions of limited resources. Therefore, in the
case of «home» experiments it is important to reveal the
tasks for which one can really obtain first-rate results. At
present, the range of these tasks is determined by the
achievements of the Laboratory’s accelerator staff. First of
all, these are excellent results on the extracted beam dura-
tion and the obtaining of a polarized deuteron beam at the
Nuclotron (report by A. V. Butenko). The urgent task is to
increase the intensity of the beam of this type at rather mod-
erate expenses for the purchase of regular accelerator equip-
ment.

N. M. Piskunov reviewed advances with polarized
beams performed at the Synchrophasotron during the last
twenty years. He considered new possibilities of using at the
Nuclotron polarized deuteron beams and the available po-
larized proton (deuteron) target. Polarization measurements
were also discussed in the framework of the collaboration
between JINR and the Jefferson Laboratory (USA). Experi-
mental data on tensor analyzing capability of the reaction of
relativistic deuteron fragmentation accompanied by the
emission of large-transverse momentum protons were ana-
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PHU3AIMOHHBIC N3MEPEHHS, IPOBOANMBIC B COTPYIHHYCCTRE
¢ Jlaboparopueit um. T. JIxeddepcona B CILIA. B pamkax
KBaHTOBOI MEXaHWKH Ha CBETOBOM KOHYCE ObLI BBITIOJIHEH
aQHAJIN3 SKCIIEPUMEHTANIBHBIX JaHHBIX MO TEH30PHOH aHa-
JM3UPYIOIEH CIIOCOOHOCTH (parMeHTAIlMU PESITUBUCT-
CKHX JCUTPOHOB C UCITyCKaHHEM IPOTOHOB C OOJIBIIIUM IT0-
nepednsiM uMmynbeoM (JI. C. Axrupeit, OUSIN). [Ipencra-
BJICHBI HOBBIC OJKCIIEPUMEHTAIbHBIC MaHHbIE IO 3TOU
mpobieme.

IIponomxenueM AEUTPOHHON TEMATUKH, pa3BUBAEMOM
B JIBD, siBIsIeTCS IPEIOKEHUE 110 UCCIIEIOBAHUIO TIPOIIEC-
COB TIEepe3apsAAKH MOMAPU30BAHHBIX AEHTPOHOB IS CIIEK-
tpomerpa ANKE, mpunstoe IIKK yckopurens COSY B
I'epmanuu (B. B. I'marones, OMAM). Takum oGpaszom, mc-
CIIEZIOBAHMS Ha ITydYKaxX ACUTPOHOB HE CTAHOBSATCS YEM-TO
M30JTUPOBAHHBIM U HaXOIAT MPUMEHEHHE B MHpE.

K atum paboramM TECHO NPHUMBIKAIOT HCCIIEIOBAHUS
CIMHOBBIX XapaKTEPUCTHK TPEXHYKIOHHBIX cucTeM. Moro-
Jnoi  cnoBaukuit ¢usuk M. SlHek (pykoBoauTendbh OT

lyzed within quantum mechanics on the light cone
(L. S. Azhgirej, JINR). New experimental data on this topic
were presented.

Continuation of the deuteron subjects developed at
LHE is the proposal to study polarized deuteron charge ex-
change processes for the ANKE spectrometer recommend-
ed by the Programme Advisory Committee of the COSY ac-
celerator centre in Germany (V. V. Glagolev, JINR). Thus,
studies with deuteron beams do not become anything isolat-
ed, but they find a worldwide application.

The study of the spin properties of three-nucleon sys-
tems is closely connected with the latter. A young Slovak
physicist M. Janek (JINR leader — V. P. Ladygin) spoke on
the course of work dealing with the study of the 3H and *He
spin structure. The data have been obtained from an experi-

OUSIN — B. I1. JlagpIruH) npeacTaBuil COOOIICHUE O XOIE
paboT 1Mo M3yUYEHUIO CIIMHOBON CTPYKTYPHI SiIEp 3H u *He.
Jannbie nmomy4ens! B 3xcriepumente B RIKEN (Smonus),
MOCBSIIIIEHHOM aHAJIN3y CIIMHOBBIX d((QEKTOB U BO3MOXK-
HBIM 3 dexTaM HapylieHus 3apsa0Boii cummerpun. Mme-
IOTCSl XOPOIIHNE TEPCIEeKTUBBI MPOIOIKEHNUS 3THX padoT
Kak Ha OCHOBE BHYTPEHHEW MUIIICHH HYKJIOTPOHA, TaK U HA
OCHOBE TOJIIPU30BAaHHOW MUIIEHHU, TIocTaBiIsieMoil B JIBD
n3 Snoxun.

YYacTHUKH KaK HACTOAIIETO, TAK U IMIPEABIAYIIINX COBE-
IIIAHKH BBICKA3bIBAJIN OKETAHNS OTHOCUTEIBHO aKTHBH3a-
LUK PabOT ¢ My4KamMu OoJiee TSKENbIX sijiep Ha HyKIIOTPOHE.
[Tocie nepuona osry4eHust 0030pHBIX PE3yJIbTATOB HA CHH-
xpoazoTpoHe ¢ My3bIPHKOBBIX KaMep U SIEPHBIX IMYJlb-
CHi4, OOIIMPHBIX U3MEPECHUI UHKITFO3UBHBIX CHEKTPOB HMH-
Tepec K TAKUM HCCIICIOBAHUAM CMECTHIICS B Ta00opaTopui,
HECPAaBHEHHO JIydlle O0eCleUYeHHBIE 3JICKTPOHHBIMU
4mr-ycranoBkaMu. Ha coBemanuu ObLIO MPEICTABICHO He-
MaJIo HayYHBIX U METOJUYECKUX TOKJIAO0B Ha 3Ty TEMY —

JlaGoparopust BBICOKHX SHEPTHUit

um. B. . Bekcnepa u A. M. banauna.

Cotpyaauku nadoparopun 1 PU3HUECKOTO HHCTUTYTA
Crnosanxoii AH (bparucnasa) mpu npoBepke HOBO
COBMECTHOM pa3pabOTKH — CTaHIUH BHYTPEHHHX
MUIIEHENH HYKJIOTPOHA

Veksler and Baldin Laboratory of High Energies.
Staff members of VBLHE and the Physics Institute
of the Slovak Academy of Sciences (Bratislava)
are present at the testing of the joint project —

the station of internal targets at the Nuclotron

ment carried out at RIKEN (Japan) and devoted to the
analysis of spin effects and possible charge symmetry viola-
tion effects. There are good prospects for further advance of
this work using both the Nuclotron internal beam and a po-
larized target supplied by the Japanese side.

The participants of the present and previous workshops
expressed their wishes to brisk up the work with heavier nu-
cleus beams at the Nuclotron. After the period of obtaining
comprehensive results at the Synchrophasotron from bubble
chambers and nuclear emulsions, and performing extensive
measurements of inclusive spectra, such investigations
went over to laboratories equipped with electronic 47t spec-
trometers. There were delivered quite a number of scientific
and methodical talks devoted to the appropriate subject:
STAR (BNL), HADES (GSI), and CERES (CERN) experi-
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skciepumentsl STAR (BNL), HADES (GSI), CERES
(LIEPH). B 3T0ii cutyaruu He IpoCTO HAWTH BOCTPEOOBaH-
HbIE MHUPOBBIM Hay4HBIM COOOILECTBOM IPOOIEMBI, peliie-
HHUE KOTOPBIX BO3MOKHO TOJIBKO Ha HYKJIOTPOHE.

[Iporpecc B mCCIENOBAaHUAX HA IyYKaX PEISTUBUCT-
CKHX sJIep OTKPBIBAET HOBBIC MOAXOIBI K PEIICHHUIO aAKTY-
AIBHBIX TPOOJIEM CTPYKTYpHl siapa (0O30pHBIA HOKIAR
I1. U. 3apy6una, OUSIN). Cpenu HUX — MOUCK KOJIEKTHB-
HBIX CTEIIeHeH CBOOO/IBI, B KOTOPBIX OTJENIFHBIE TPYIIIBI HY-
KJIOHOB BeIyT ce0si KaKk COCTaBISIIOLIME KiacTepbl. Bos-
MOXXHO, YTO M3YYCHHE PACIaI0B CTAOMIBHBIX M PaJNOaK-
TUBHBIX SIep Ha KJIacTepHbIE ()ParMEHTHI BBIIBUT HOBBIC
0COOEHHOCTH X BO3HMKHOBEHHMS U POJIb B MPOLIECCax Hy-
KiIeocuHTe3a. Mcmonp3oBanne B 00CyxmaeMoi mpodieme
STIEPHBIX MYYKOB ¢ 3Heprueil Beime 1 4 -13B Ha HyxioH
OMHPAETCs Ha YCTAHOBJICHHOE SBJICHNE MPEAETHHOMN (par-
MeHTanuu snaep. Hanexxnoe n noinHoe HaOIIOICHIE MHOTO-
YACTHUYHBIX IPOLECCOB PEISATUBHCTCKON (parMeHTalnu
SIBIISICTCS. MOTUBAIMEH MCIIOIB30BAHUS METOAUKH SACPHBIX
OMYIBCUHA. DTH Pe3yabTaThl MOTYT J€Yb B OCHOBY HOBBIX
MPEAJIOKEHHUH C UCIIOIb30BAHUEM AJIEKTPOHHONU METOIUKH.
OTtMeTHM, 4TO B 00JIaCTH SHEPruil Heckosibko ['9B Ha Hy-
KJIOH HYKJIOTPOH OCTaHETCS] «MOHOIIOJIUCTOM) Ha OrKaii-
IIIHME TOBI.

Bonb1ioil MHTEpEC TEOPETUKOB BBI3BIBAET MCCIIEN0BA-
HUE CBOWCTB JIETKUX runepbsaep (moknax JI. Maiinunra,
WHuCcTUTYT SAepHBIX nccnenoBannii, Pixex, Yexus). Pacma-
JIbl TAKHX sIJIEp AAI0T YHUKAIbHbIE BOBMOKHOCTH B IOHUMa-
HHUH CTPYKTYPbl OCHOBHBIX COCTOSTHUH.

OueBHTHO, YTO HEJb3sl 3aHUMAThCS HKCIICPUMEHTAIIb-
HOM (DM3UKOM, HE CO3/aBast a/ICKBAaTHBIX JETEKTOPOB M aIl-
naparypsl. Ha coBemanny ObIiM cielanbl BaXKHBIE TOKJIA-
IIbl Ha 9Ty TeMy. IIpeske Bcero BeI3bIBACT HHTEPEC CO3aH-
Has B MHctuTyTe Qmsuku (bpartncnaBa) HOBas cuctema
MHUIICHEH U1 paOoThl Ha BHYTPEHHEM ITyYKe HYKJIOTPOHA.
OHa MO3BOJINT MAKCHUMAJIBHO IIOJHO HCIIOJIb30BaTh IIpe-
KPacHYIO PacTsDKKY IydKa IPU MUHUMaJIbHOM (oHe. Mu-
IIeHb CHA0XeHa KOMILIEKCOM IIPOrPaMMHOTO U arnaparHo-
ro obecrieueHns. OTMETHM U CUCTEMY JIa3epHOH KaTHOpOB-
KI MHOTOKaHAJIbHOTO CHEKTPOMETPa «/JlenbTay, TOIBKO 9TO
CIaHHYI0 B pa0OTy CJIOBAIKUMHU CHEeIHanucTaMH. bbutu
MIPE/ICTABIICHBI TAKXKE JOKJIAIbI IO COCTOSIHUIO IETEKTOPOB
u armapatypsl B JIBD.

MO’KHO HaJIeaThCs, 4TO B OympKaiiiiee BpeMst Ha yCKO-
puresibHOM Komiuiekce JIBD OyayT mosydeHbl pesysbTarhl,
JIAFOIIME UMITYJIbC JajibHElIeMy porpeccy B pru3ndeckom
OIMCAaHUKM MUKPOMHUpA.

1. 1. 3apyoun

ments. In this situation, it is not easy to find the issues
claimed by the world scientific community, the solution of
which is feasible only at the Nuclotron.

Progress in the research on relativistic nuclear beams
gives rise to new approaches to the solution of the topical
problems of the nuclear structure (review talk by P. 1. Zaru-
bin, JINR). Among them there is a search for collective de-
grees of freedom in which separate nucleon groups behave
as constituent clusters. It is possible that the study of the de-
cays of stable and radioactive nuclei to cluster fragments
would reveal new particular features of their origin and their
role in nucleosynthesis processes. In this case, the use of nu-
clear beams of an energy higher than 1 4 - GeV per nucleon
rests upon the established phenomenon of limiting nuclear
fragmentation. A reliable and comprehensive observation of
multiple particle processes of relativistic fragmentation mo-
tivates the use of nuclear emulsion technique. These results
may serve as a basis for new suggestions with the use of
electronic techniques. We note that in the GeV energy re-
gion the Nuclotron alone is a «monopolist» in the near fu-
ture.

Theorists are very interested in the study of the light hy-
pernucleus properties (report by L. Majling, INR, Rez,

Czech Republic). Weak hadronic decays of these nuclei give
a unique opportunity to understand the ground state struc-
ture.

It is obvious that one cannot be engaged in experimen-
tal physics without creating appropriate facilities. This in-
formation would be incomplete if one does not mention a
number of important talks on this subject. Of interest is a
new system of targets for work on the Nuclotron internal
beam created at the Institute of Physics in Bratislava. The
system will make it possible to use in full measure excellent
beam duration at a minimum background. The target is pro-
vided with soft- and hardware. We should also note a laser
calibration system in the multi-channel spectrometer
DELTA just now prepared for work by Slovak specialists. A
number of talks were devoted to the status of LHE’s detec-
tors and set-ups.

One may hope that in the near future results will be ob-
tained at LHE’s acceleration complex which will give its
own urge for progress in the physical description of the mi-
croworld.

P I. Zarubin
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«CnnH-03»: HTOTM U NMePCeKTUBDI

C 16 no 20 cents6ps B JIT® mpouuto ouepennoe, X
MexayHapOJHOE COBEILIAHUE IO CIIMHOBOH (U3WKE HpU
BBICOKHX dHeprusix. OHO MPOIOIDKUIO CEPUI0 MOJ0OHBIX
COBEIIaHUH, IEPBOE U3 KOTOPHIX COCTOSIIOCH 22 TO/1a Ha3al,
B 1981 I. M0 MHUIIHATHBE BBIJAIOIICTOCS (hH3UKA-TCOPCTUKA
JIsBa Nocudoruya Jlanumyca.

C Tex mop B KaKIOM HEYCTHOM IOy TOIOOHBIC COBE-
IIaHus npoBoIwIuCh B JlyOHe wiu [IpoTBHHO: B YeTHBIC
TO/IBI IPOBOJSATCS MEKIYHAPOIHBIC CITHHOBBIC CHMITO3U-
YMBI, U HaIlld COBCIIAHUS JaBaJld BO3MOXXHOCTh OOCYIUTH
HAKOIUBIIUECS 32 TOJ HOBOCTHU. J[pyroil ux Ba)XHO# 0co-
OCHHOCTBIO BCeTIa ObLIAa BO3MOXKHOCTD YYacTHs OOJIBIIOTO
gucina Gu3ukoB u3 (0biBirero) CCCP.

Kak n mpomnutoe, HEIHEITHEE COBEIIaHUE TPOBOIIIOCH
coBMmecTHO ¢ [Tombieit: conpencenarensiMu ObLTH Tpodec-
copa A. B. Eppemon ([lyona) u SIu Haccanwckuii (IToms-
111a), B COBEIIAHUU Y4aCTBOBAJIO TAKKE ISITh MOJILCKUX (DH-
3UKOB, TOAJEP)KaHHBIX Mporpammor «boromo6oB—H-
dhempa». OcoOOEHHOCTHIO HBIHEIIHETO COBEIIAHUS CTallo
Oompiree, 4eM OOBIYHO, KOJUYECTBO YUYACTHUKOB U CTpaH,
KOTOpble OHU TipencTaBsuid: Opannus, Apmenns, CIIA,
Wranus, VYkpawna, Snonwms, Kwurait, I'epmanus, bemo-

pyccus, bonrapusi, Poccus. Kak u Bcerma, y4acTBoBaio
MHoOTO (0oKono 50) pusukoB u3 OMAN. 310 cTamo Bo3MOXK-
HO Onaronaps nozepxkke PODU, Mex1yHapOIHOTO OPTKO-
MHUTETa CUMIIO3UYMOB TI0 CIIMHOBON (hM3HKE, IMPOrpaMMBbI
«Ieitzenbepr—Jlannay» 1, B IEpBBIi pa3 A TAKUX COBEIIa-
Huil, HayuHol nporpaMmMel HATO.

[IpuunnHOil BO3pOCIIEH MOMYISIPHOCTH COBEIAHUS
CTajo, Mo-BUANMOMY, TO, YTO 3TOT TOJl MPUHEC MHOTO HO-
BBIX OKCIIEPHMEHTAIEHBIX PE3yIBTATOB H €1l OOJIBIIE OXKH-
JaeTcst B CKopoM Oyaymiem. K HUM MOXKHO OTHECTH, B Tep-
BYIO OdYepelb, CIIMHOBYIO mporpammy yckoputens RHIC
(bpyxxetisen, CIIIA), koTopoii OBIIH OCBAIICHBI JTOKIA B
U. AnekceeBa, J[x.banca, JI. bnanga, A. Bbpasapa,
A. lemmanga, C. b. Hypymesa, A. basuieBckoro, A. Ta-
kerann. CoymapeHns IByX IMYYKOB YCKOPSEMBIX O BBICO-
KHX — MOPSJIKA HECKOJIbKUX coTeH [ 9B — snepruit nonsi-
PH30BaHHBIX TMPOTOHOB ITO3BOJIAT HCCIIENOBATH Ba)KHBIS
AIIEMEHTHI CIIMHOBON CTPYKTYPHI HYKJIOHA, B MIEPBYIO OYe-
pelb CpPeaHIO (TMPOIOJIBHYIO) MOJISIPU3AIUIO TIFOOHOB, a
TaKKe pa3InyHble MAPTOHHBIC PACIIPENICTICHUS U KOPPEIIs-
UM, CBSI3aHHBIC C TIOMIEPEYHON Nosipu3anueid. B mpencra-
BJICHHBIX JIOKJIaJaX OOCYKIAIUCh KaK IEPBBIC IKCIICPH-
MEHTaJIbHBIE PE3YIIBTAThI, TAK U OJMMKAUIITHE TIEPCIIEKTHBEI.

«SPIN-03»: Results and Prospects

From 10 to 16 September BLTP hosted the X Workshop
on High-Energy Spin Physics. It continued a series of simi-
lar meetings, the first of which took place 22 years ago, in
1981, under the initiative of an outstanding theoretical
physicist Lev I. Lapidus.

Since then each odd year similar meetings have been
held in Dubna or Protvino: in even years international spin
symposia were organized and our meetings made it possible
to discuss information accumulated during the year. Anoth-
er important feature has always been an opportunity for a
great number of physicists from the former USSR, for
which distant trips were complicated for financial reasons,
to participate in these symposia.

As well as the previous one, the present meeting was
held as a joint JINR—Polish workshop: co-chairmen were
professors A.V. Efremov (Dubna) and J. Nassalski
(Poland), also five participants from Poland were supported
by the Bogoliubov—Infeld programme. A specific feature of
the present meeting was a greater than usual number of par-
ticipants and the countries they represented: France, Arme-
nia, the USA, Italy, Ukraine, Japan, China, Germany, Be-

larus, Bulgaria, Russia. As usual, many (about 50) physi-
cists from JINR participated. It became possible to organize
this workshop owing to the support of the Russian Founda-
tion for Basic Research, the International Organizing Com-
mittee of symposia on spin physics, the Heisenberg—Landau
programme, and for the first time for these meetings, the
NATO research programme. The NATO supported the
workshop provided that it would last five days which led to
a very compressed programme.

The reason for increased popularity of the meeting was
apparently that a lot of new experimental results have been
obtained this year and even more is expected in the near fu-
ture. One should mention, first of all, the spin programme of
the RHIC accelerator (Brookhaven, the USA) to which the
reports of I. Alekseev, G.Bunce, L.Bland, A. Bravar,
A. Deshpande, S. B. Nurushev, A. Bazilevsky, A. Taketani
were devoted. The collisions of two beams of high-energy
(about several hundred GeV) polarized protons will make it
possible to investigate the important elements of the spin
structure of the nucleon, first of all the average (longitudi-
nal) polarization of gluons, and also various transverse dis-
tributions and correlations. In the submitted reports both the
first experimental results and immediate prospects were dis-
cussed.
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Jlpyrue SKCHEepUMEHTBI MPH BBICOKHX JHEPrHsX HC-
TIOJTB3YTOT PACCESTHUS TIOJIIPU30BAHHBIX JICTITOHOB Ha TIOJIS-
puzoBanHbIX HykioHax — HERMES (I MapyxksH, A. Ha-
raiiueB), CLAS (I1. Bocren, X. ABaksn), NOMAD (A. Uy-
kaHoB), COMPASS (®. bpapamanre, XK. MappoHKib,
M. I'. CanoxxankoB). COBMECTHOE OTICAaHUE CTOJb PA3HBIX
BBICOKOHEPTETHYECKUX IPOLECCOB CTAHOBHUTCSI BO3MOXK-
HBIM Onarofapsi IpUMEHEHUI0 (QyHaMEHTaIbHON TEOPUH
CUJIbHBIX B3aUMOJECHCTBUI — KBAHTOBOM XpPOMOAMHAMUKU
(KX 1) — 1 cBsI3aHHOMY C HUM 3aMEYaTeIIbHOMY CBOMCTBY
(hakTOpHM3aLINH, KOT/IA 3aBUCSIIIMMH OT IIPOLIECCa SBISIOTCS
TOJIBKO TE€ UX XapaKTEePUCTUKH, KOTOPBIE CBA3AHBI C BKJIa (a-
MU MaJIbIX PAcCTOSIHUI M MOT'YT MO3TOMY BBIYHCIISITHCS B
pamkax Teopun Bo3mymieHuit (TB). B To e Bpemst He mof-
JIafoIecs: Mogo0HOMY pacdeTry (M TpeOyrolye Mo3ToMy
NIPUBJICUEHUST MOJICTIBHBIX U He ucnoinb3ytomux TB mero-
JIOB) TIAPTOHHbIE (PYHKIIMH paCIpeesIeHusl, KOPPEISLUU U

(hparMeHTaIH SBISIOTCS YHUBEPCATBHBIMU, HE 3aBUCSIIIN-
MH OT IIpoIiecca.

TeopeTnueckoe OMHUCAHHE TMPOLECCOB C yYaCTHEM
CIMHA SIBJSIETCSI, KaK BCer/ia, 00Jiee CII0KHBIM, TaK YTO U YH-
CJI0 TakUX (PYHKIMH yBEINYMBACTCS, M CBSI3aHHAS C HUMH
KapTHHA TepsAET MPOCTOTY MAPTOHHOI MOJIENH C ee BEPOsIT-
HOCTHOI MHTepnperaiueil. Hanbosee Xopoio n3yyeHHbI-
MU B HACTOSIILIEE BPEMSI SIBJISIFOTCSI CIIMHOBBIE (DYHKIMHU pac-
npeneneHus kBapkoB. COBpeMeHHBIE HKCIIEPUMEHTAIBHBIC
JIQaHHBIE SIBJISIOTCS JIOCTATOYHO TOUYHBIMH, YTOOBI BKIIIOYATh
B ux KX/[-ananu3 He Tonbko momnpaBku TB, HO U BKJIaabl
BBICIIMX TBHCTOB, CBSI3aHHBIX C MOIMEPEYHBIM IBIKCHHEM
KBAapKOB U MONEPEYHBIMI KOMITOHEHTaMH ITTFOOHHOTO TTOJIS
(1. CramenoB). IIpu 3TOM ¢ BBICOKOW BEPOSITHOCTBIO HC-
KITIOUAeTCsl MOJIOKUTENbHAs (110 CIIMHY MPOTOHA) MOJIAPH-
3a1Ms CTPAHHBIX KBapKOB (YTO COIVIACYETCS C BBIBOJIAMH,
npencrasieHHbMy B Jokaane C. b. I'epacumosa). [lonsapu-

Jly6Hna, 16-20 centsiops. X MexayHapoaHoe pabodee COBEIIAHUE TT0 CTHHOBOM (hU3MKe MPU BBICOKUX SHEPTHUSIX

Dubna, 16-20 September. X International Workshop on High Energy Spin Physics

Other high-energy experiments use the scattering of
polarized leptons on polarized nucleons: HERMES (H.
Marukyan, A. Nagajtsev), CLAS (P. Bosted, H. Avakian),
NOMAD (A. Chukanov), COMPASS (F. Bradamante, J.
Marroncle, M. Sapozhnikov). A joint description of so dif-
ferent high-energy processes becomes possible owing to the
application of the fundamental theory of strong interac-
tions — quantum chromodynamics (QCD) — and to the re-
lated remarkable property of factorization when only those
characteristics which are related to the contributions of

small distances are process-dependent and thus can be cal-
culated within the framework of the perturbation theory
(PT). At the same time, the functions of parton distribution,
correlation and fragmentation which are not calculable in
such a way (and demanding therefore the use of modelling
and methods beyond the PT) are universal, i. e., those which
are not dependent on process.

The theoretical description of the processes with partic-
ipation of spin is always more complicated. So, the number
of such functions increases and the picture connected to
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3aIUs KE [JIFOOHOB MOJIyYaeTCsl OTHOCHTEIBHO OOJIBIION 1
MOJIOKUTENILHOM, UTO CBUJIETEIBCTBYET B TIOJIB3Y OOBsCHE-
HUSI TaK HA3bIBAEMOTO CIIMHOBOTO KPHU3HUCA 3a CUET BKJIAJa
AKCHAJIbHOW aHOMAJIUH, IPEJIOKCHHOTO paHee TyOHCH-
CKMMH TeopeTukamu. bojee TouHOe ompesenenne TIII00H-
HOW TIOJISIPU3AIMA BO3MOXKHO B TOJYHHKIIIO3MBHBIX IPO-
neccax. B moxmnane K. KoBanuk ObLT TIpeaCcTaBiIeH Takoi
aHau3 JUIS TOTYYeHHBIX paHee qaHHbIX SMC, nMeronui,
IJIaBHBIM 00pa30M, METOAMYECKOEe 3HAYCHHE JIJISl aHaIHM3a
oxugaeMbix qanHeIx COMPASS.

Posib TIIF00OHOB 0COOEHHO BO3pacTaeT B 001acTH 00JIb-
mx sHepruit (b. Epmoraes) u B qudpakiimOHHBIX IPOIIEC-
cax (H. Hukomnaes, C. I'omockokoB). Jpyrue BaXHbIE CIH-
HOBBbIE (DYHKIIMHU paciipe/iesieH s NPOsIBISIIOTCS PU pacce-
STHUM  TTOTIEPEYHO-TIOJSIPU30BaHHBIX dacTUll. OCOOeHHO
MHTEPECHBIMH U CIIOKHBIMHU C TOUKH 3pEHHS TEOPHH (U OT-
HOCHTENBHO TMPOCTHIMH C TOYKH 3PEHUS HKCIIEPHUMEHTa —
Takas JOMOJHHUTEIBHOCTh YacTO BCTPEUACTCS) SBISIOTCS
MIPOIIECCHI, B KOTOPBIX H3MEPACTCS HOSIPU3AIMS CIIH-
CTBEHHOM 4YacTHIBI, HavYaJdbHOW WM KOHEYHOM. Takue
«OIMHOYHBIE» CIIMHOBBIE ACHMMETPHH OTHOCSTCS K 1-He-
4yeTHBIM 3((dekTam, T. €. Kak Obl HAPYIIAIOT WHBAPHAHT-
HOCTHb OTHOCHTEIBHO OOpaIieHns BpeMeHu. MBI, OTHAKO,
HUMeeM JIeJI0 ¢ HapyIIeHHueM (G GEeKTHBHBIM, CBI3aHHBIM HE

C MCTHMHHOW HEWHBAapHUAHTHOCTHIO (DYHIAMEHTAIBHOTO (B
HAIlleM cy4ae CHIbHOTO, ommckiBaeMoro KXJI) B3ammo-
JIeMCTBHSI OTHOCUTENBHO 00paIlieHHst BpEeMEHH, a C CUMYJIH-
PYIOIIMMHU ero TOHKUMHE dddekramu B3auMoaencTBuil (1e-
pepaccestHHil) B KOHCYHOM COCTOSTHUH. Takwe 3(eKThI n3y-
YaJHUCh TEOPETHKaMH (B TOM 4uciie NyOHEHCKUMH, KOTO-
PBIM MPUHAJUICKUT IIPHOPUTET B Psijic HANPABIICHNI) B Te-
yerne 20 JIeT, HO HOBBIH UMITYJIbC K HX H3Y9IECHUIO OBLT 1O-
JIy4€H B MOCJIEHUE TO/IbI B CBSI3H C ITOSBUBIINMHUCS SKCIIe-
PUMEHTAJIBHBIMU  JaHHBIMH. XOTS B 1I€JIOM OHH
OTIMCHIBAIOTCS CyMIeCTBYIoIIei Teopueid (A. B. Edhpemosn),
€e pa3BUTHE INPOAOIKAETCA: B YACTHOCTH, MOSIBIISIOLINE-
cs 31ech T-HedyeTHBIe (YHKIUH PaclpeleNieHHs] MOTYT
yTpauWBaTh  KJIIOYEBBIE CBOWCTBA  YHHUBEPCAIBHOCTH
(A. Mertn, O. TepsieB) u peNsITUBUCTCKOI MHBAPUAHTHOCTH
(IT. Ilnerens).

Emie omyH HOBBIN KJIacc MPEACTABISAIOT 0000IICHHbBIE
MIAPTOHHBIC PACTIPE/ICIICHHS, TTOSBIISIONINECS IPU aHAIN3e
9KCKITIO3UBHBIX JKECTKHX MPOLIECCOB, B KOTOPBIX HaOI0/1a-
I0TCSl BCe KOHEYHBIE YaCTUIIbI U BOSHUKAET II03TOMY OOJIb-
moe KONWYEeCTBO CNUHOBEIX dddexroB (/1. BaHOB,
M. Bypkapnar, JI. EnxoBckuit, JI. Illumanosckuit, JI. Man-
KHEBHUY).

them loses simplicity of parton models with its probabilistic
interpretation. At the present time, spin-dependent distribu-
tions of quarks are investigated better than others. Modern
experimental data are exact enough to include in their
QCD-analysis not only the amendments of PT, but also con-
tributions of higher twists connected to a transverse motion
of quarks and transverse components of gluonic fields
(D. Stamenov). The analysis almost excluded positive (i. e.,
directed parallel to a proton spin) polarization of strange
quarks (which conformed with the conclusions made in the
report of S. B. Gerasimov). Polarization of gluons turns out
to be fairly large and positive, which testifies to an explana-
tion of the so-called spin crisis due to the contribution of ax-
ial anomaly suggested earlier by Dubna theorists. A more
exact definition of gluon polarization is possible in semi-in-
clusive processes. In the report of K. Kowalik such an
analysis was given for SMC data obtained earlier and being
mainly of methodical importance for the analysis of expect-
ed COMPASS data.

The role of gluons especially increases in the region of
high energies (B. Yermolaev) and in diffractive processes
(N. Nikolaev, S. Goloskokov). Other important spin distrib-
utions appear at the scattering of transverse polarized parti-

70

cles. The most complex from the point of view of the theory
(and rather simple from the point of view of experiment —
such complementarity is frequent) processes in which polar-
ization of a single particle, initial or final, is measured are
especially interesting. Such «single» spin asymmetries cor-
respond to 7-odd effects, as though violate invariance with
respect to time-reflection. We, however, deal with the effec-
tive, rather than true, 7-violation in fundamental (in our
case, strong, described by QCD) interactions due to fine ef-
fects of final-state rescattering. Such effects have been stud-
ied by theorists (including the ones from Dubna having a
priority in a number of directions) for 20 years, but their
studies have received a new impact in the last few years in
connection with recent experimental data. Though, as a
whole, they are described by the existing theory (A. V. Efre-
mov), its development keeps on: in particular, 7-odd distrib-
ution functions appearing here can lose key properties of
universality (A. Metz, O. Teryaev) and Lorentz invariance
(P. Schlegel).

One more new class is represented by generalized par-
ton distributions appearing in the analysis of exclusive hard
processes in which all final particles are observed and there
are therefore a plenty of spin effects (D. Ivanov. M. Bur-
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TeH30pHa51 MoJIpu3aliu BEKTOPHBIX YaCTHUIl IIPU BbI-
COKHX DHEPIUsiX IMO3BOJIACT UCCIICAOBATL MEXaHU3MBI JICTI-
TOHHBIX, aIPOHHBIX U siIepHbIX peakunii (XKoo Tanr Jluanr,
C. lllnumanckwuii, B. Canees, b. JI. Modde), a B nocnexnem
cilyyae M BBISIBUTH M3SIIIHYIO aHAJIOTHIO C 00pa3oBaHUEM
TPaBUTOHOB, 00CYy>KAaBmMMcs Takke A. [JaHKOBBIM B CBSI-
3M C BO3MOXKHBIM CYIICCTBOBAHHEM JIOTOTHUTEIBHBIX H3-
MepeHuil. Heckobko JOKTa10B OBUIH TOCBAIICHBI TCH30P-
HOW TONAPHU3AIHA ISHTPOHOB IIPH 00JIee HU3KUX SHEPTUIX
(. Huxonenxo, FO. Y3ukos, B. Jlagerun, JI. CtpyHOB,
JI. Axxrupeii, T. BacunbeB, M. SIHek).

[ToCTOSIHHO IPHUCYTCTBYET B TEMATHUKE CITMHOBBIX KOH-
(hepenmmii nmpenoxennoe Bnepseie Oonee 30 JeT Ha3zam B
Jy6ue mpasuiio cymm ['epacumoa—/lpenna—XupHa. beutn
MPEACTABJICHBI PE3YJIbTAaThl U MEPCIICKTUBLI €TI0 3KCIECPpHU-
MeHTalbHOH npoBepku (A. Tomac) u TeopeTHUecKuii aHa-
JIM3 HapymIaomux 4eTHocTh BKianoB (K. Kypek).

Kak Bcerma, oOcyxknanuch (HU3MKa IMOISIPUMETPOB
(O. xunnoyun, A. 3encrckuii, O. CeTOTHH) U TOISIPU30-
BaHHBIX MuIneHei ([. Pemkuann, A. CHieHKo).

B 3axiroueHmEe X0TEI0Ch OBl OCTAHOBUTHCS Ha JTOKJIA-
JlaX, KOTOPBIE MOTYT OKAa3aThCS «IIEPBBIMHU JTACTOYKAMID).
Ha cosemanmu 6511 pencrasnens! (FO. Oxamm) pesynsra-
THI OHOW W3 Tpymnn (Spring-8), HemaBHO OOHAPYKHUBIIECH
9K30TUYECKHI OAPUOH C IBHOM CTPAHHOCTBIO, HHTEPIPETH-

PYEMBIi Kak «IIeHTaKkBapk». J{o cux mop noisipu3aioHHbIe
3P QPEKTHI IS U3YUYCHUS €r0 CBOWCTB HE MCIIOJIb30BAJIKCh,
HO TIOCKOJIbKY CIIMHOBBIE aCUMMETpPUU BeCbMa YyBCTBHU-
TEJBHEI K IOKa HEU3BECTHBIM KBAHTOBBIM YHCIIaM 3TOTO (U
MOJIOOHBIX eMY) aIpOHa, TO HET HHUKAKOTO COMHEHUs, Y4TO
JTOKJIQJBI Ha 3Ty TEMY CTaHYT OOBIYHBIMH Ha CIICIYFOITUX
CIIMHOBBIX KOH(EPEHIINSIX U COBEIIaHUIX. BO3MOXKHO, 9TO
MoZI00HAsT TeMaTHKa MOTIa OBl JOTIOTHUATH CITHHOBYIO TIPO-
rpaMMy HYKIOTpOHa, peacTasieHnyo 0. [Tmmunenko.

Jpyroit nepcrneKTUBHOM TEMaTUKOMH, yAEIbHBIHN BeC KO-
TOpPOIf Ha OyIyIIMX CHMHOBBIX COBEIIAHUSIX HaBepHsKa Oy-
JIeT BO3pacTars, sIBISIETCS] HeHTpHHHAsK Pu3uKa. Yder ciu-
HOBBIX IEPEMEHHBIX COBEPLIEHHO HEOOXOANM IIPH paccMo-
TPEHUU HYKJIOH-HEHTpUHHOTO paccesHus (B. JlooOymkun),
JIEMOHCTPHUPYIOLIETO OYEHb HHTEPECHYIO CBSA3b MEXIY
3NEKTPOCIA0BIMU NTPOIIECCAMH TIPH CBEPXBBICOKUX M TIPO-
MEKYTOUHBIX SHEPIUAX M B3aUMOACHCTBHEM HEHTPHHO C
mwiotHO# cpenoit (I JIsikacoB). Bee 3T0, Kak u mpencra-
BJICHHBIH HAa 3aKIIOYMTENIFHOM  3acelaHHM  JOKJas
(A. Jlemmana) o BO3MOXKHOM JIOTIOJTHEHMM ITPOTOHHOTO
yckoputens RHIC anexkrponnsim (eRHIC), ocraBuio Bre-
YaTJeHUe, YTO CIIMHOBAs (pU3MKa HAXOAUTCS B OXKHIAHUH
HOBBIX HHTEPECHBIX COOBITHIA.

O. B. Tepsies

kardt, L. Jenkovszky, L. Szymanowski, L. Mankiewicz).
Research of tensor polarization of vector particles at high
energies allows one to investigate mechanisms of lepton,
hadron and nuclear reactions (Z.-T. Liang, S. Shimansky,
V. Saleev, B. L. loffe) and to reveal also an elegant analogy
to graviton production (B.L. loffe) discussed also by
A. Pankov in connection with the possible existence of ad-
ditional spatial dimensions. Some reports were devoted to
deuteron tensor polarization at lower energies (D. Niko-
lenko, J. Uzikov, V. Ladygin, L. Strunov, L. Azhgirej,
T. Vasiliev, M. Janek).

The Gerasimov—Drell-Hearn sum rule, derived first in
Dubna more than 30 years ago, is always in the focus of spin
conferences. The results and further prospects of its experi-
mental check (A. Thomas), and the theoretical analysis of
parity-breaking contributions (K. Kurek) were discussed.

As always, the physics of polarimetries (O. Jinnouchi,
A. Zelensky, O. Seljugin) and the polarized targets (D. Reg-
giani, A. Silenko) have been discussed.

In summary, it would be desirable to dwell on the talks
which can appear as first signs of new directions. The results
(Y. Ohashi) of one of the groups (Spring8), who recently
discovered an exotic baryon with the positive strangeness

interpreted as a «pentaquark», were reported. The polariza-
tion effects have not yet been used to study its properties,
but as spin asymmetries are rather sensitive to the still un-
known quantum numbers of this (and similar) hadron, there
is no doubt that reports on this theme will become usual at
the following spin conferences and meetings. Probably,
similar subjects could be included in the spin programme of
the Nuclotron given by Yu. Pilipenko.

Another perspective subject whose impact at future
spin meetings will obviously grow is neutrino physics. The
consideration of spin variables is completely necessary in
studying nucleon—neutrino scattering (V. Ljubushkin) that
shows a very interesting connection between electroweak
processes at ultrahigh and intermediate energies, and neutri-
no interactions with the dense medium (G. Lykasov). All
this, as well as the report submitted at the final session
(A. Deshpande) about possible supplement of the proton ac-
celerator RHIC by electronic one (eRHIC), made an impres-
sion that new interesting events are in store in spin physics.

O. Teryaev
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XIX MexayHapOAHbIH CUMIIO3HYM
10 S1ICPHOI JICKTPOHMKE U KOMIIBIOTUHIY

C 15 mo 20 cenTs0pst B Bapue ycnemno npormren XIX
MesxyHapOIHBIH CUMIIO3UYM IO SIIEPHON JIEKTPOHUKE U
xombioTHHTY (NEC’2003). Tpagumus mpoBeneHHs 3THX
cummo3uymoB o arupoit OMSN Bocxoaut k 1963 1., ko-
raa B bymanemre coctosics mepBeIid n3 HUX. OpraHusaro-
pamu «NEC’2003» Beictynamu OVAN, UAMAD BAH (Co-
¢us) nu LIEPH. CompencenatensimMu cuMIo3nyma ObLIH:
or OMSN — 3am. gupextopa JIUT B. B. Kopenskos, ot
USINAD — npodeccop W. Bankos, or LIEPH — npodec-
cop II. Hlapm.

B padore «NEC’2003» mpunsuio ydactue OGoinee 80
yueHbIx U3 12 ctpan — Poccun, bonrapuu, IBeiinapumn,
Pymbrann, Yexun, [lBerun, ['epmanun, BenukoOpuranum,
CIIA, Boernama, I'pysunm n benopyccuun. Beero Onuto
npeacTaBiaeHo 43 ycTHBIX nokiana u 40 mocTepHbIX Mpe-
3eHTaIwmid, u3 HuX ot OSSN — 15 ycTHBIX A0KTa10B U 00-
nee 30 mocrepos.

IIporpamma cumnosuyma BKJItOuasia B cebs CIeyro-
HIMe CeKLMU: ANepHas U JETEKTOPHAs SIEKTPOHUKA, TPUT-
TepPHbIE CUCTEMBI M CUCTEMBI cOOpa JIaHHBIX, aBTOMATH3H-
POBaHHBIE CHCTEMBI YIPABICHUS HJISI DKCIEPUMEHTOB H

yCcKopuTesied, HHPOPMAIIMOHHBIC U BBIUHUCIUTCIbHBIC CH-
CTEMBI, KOMITBIOTUHT JJ1s 9KcriepumeHToB Ha LHC, npume-
HEHHE CETEBBIX TEXHOIOTHH 1151 (PUBNICCKUX IKCIICPUMEH-
ToB, GRID-KOMIBIOTUHT U MPUMEHEHHE HOBBIX KOMIIBIO-
TEPHBIX CPEJICTB U METOJIOB ISl HAYYHBIX UCCIICTOBAHMM.

Bosnbioit mHTEpEC HA CUMITO3UYME BBI3BAIN JTOKIIAIbI
KOOPIMHATOPOB KPYITHBIX MEKIYHAPOIHBIX TIPOCKTOB, Ha-
LEJICHHBIX Ha HCIOJIb30BaHHE M pa3BUTHE grid-TeXHOJIO-
ruii. OCHOBHBIM IIPOEKTOM CO3IaHHSI TAKOH HHPPACTPYKTY-
pst sBisiercs npoekT LCG (LHC Computing GRID) (mo-
knaquuk — JI. PoGeprcon, ITEPH). B eBpomeiickom
npoekte GrossGrid 3aHmMaroTcst cozmanueMm grid-mpuino-
xennit (M. Kynue, Kapncpys). B TecHoM coTpynHudecTBe
¢ grid-npoexkramu, opuentrupoBanubiMu Ha LHC, BegyTcs
paboThl ¥ B JPYrHX €BPOINEHCKHX IPOEKTax, HalpHMep,
NorduGrid — pernoHaabHBIH MPOSKT CKAHAMHABCKUX TO-
cynapetB (O. Cmuproga, JIyua/OUSIN) u MammoGrid —
pUMeHeHne grid-TeXHOIIOTHIA JIsl CO3aHusT €BPONIEHCKO
6a3b1 qanHBIX MamMMmorpamm (A. Conomonunec, bpucrons).
Ha cummosnyme ObLIH TakKe MpeICTaBIeHbl 0030pHBIE 10~
KJIaJbl 10 COCTOSHHIO KOMIIBIOTHHTA B AKCIIEPHMEHTaxX
LHC: ATLAS (A. Bansimma, YauBepcuret mTt. @nopuaa),
ALICE (I1. Xpucros, HEPH), CMS (. Bunnepc, LIEPH).
BecbMa 1mone3HsIM B KOHTEKCTE 0OMEHa OTIBITOM U 00BEIH-

XIX International Symposium
on Nuclear Electronics and Computing

On 15-20 September, the XIX International Sympo-
sium on Nuclear Electronics and Computing (NEC’2003)
was successfully held in Varna, Bulgaria. The tradition of
carrying out such symposia under JINR’s aegis appeared in
1963, when the first symposium was held in Budapest. The
NEC’2003 was organized by JINR, the Institute for Nuclear
Research and Nuclear Energy of the Bulgarian Academy of
Sciences (INRNE BAS, Sofia) and CERN. Co-chairmen of
the symposium were LIT Deputy Director V. V. Korenkov
(JINR), Professor I. Vankov (INRNE) and Professor
P. Sharp (CERN).

More than 80 scientists from 12 countries: Russia, Bul-
garia, Switzerland, Romania, Czechia, Sweden, Germany,
Great Britain, the USA, Vietnam, Georgia and Belarus at-
tended NEC’2003. Forty-three session reports and 40
posters were presented, 15 reports and more than 30 posters
being delivered by JINR attendees.

The programme of the symposium included the follow-
ing sections: detector and nuclear electronics, triggering and
data acquisition, automatic control systems for experiments

and accelerators, information computing systems, LHC
computing, computer networks for physics experiments,
GRID computing, computer applications and new methods
in scientific research.

The reports of coordinators of large international pro-
jects aimed at use and development of grid-technologies at-
tracted particular interest of the symposium attendees. The
main project of creation of such an infrastructure is the pro-
ject LCG (LHC Computing GRID) presented by L. Robert-
son (CERN). The European project GrossGrid deals with
grid-application design (M. Kunze, Karlsruhe). In close co-
operation with the LHC-oriented grid-projects, work is in
progress on other European projects, for example, Nor-
duGrid — a regional project of Scandinavian countries
(O. Smirnova, Lund University/JINR), and MammoGrid —
application of grid-technologies for creation of the Euro-
pean database of mammograms (A. Solomonides, Univ.
Bristol). Review reports were also presented on the status of
computing on the LHC experiments: ATLAS (A. Vania-
chine, Univ. Florida), ALICE (P. Hristov, CERN), CMS
(I. Willers, CERN). Rather useful in the context of ex-
change of experience and integration of gains were reports
on the status and perspectives of using the grid-technologies
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HEHMS YCHIINI OBbUTH OKJIa/IbI TI0 COCTOSIHUIO U MIEPCIICKTH-
BaM HCIIOJIb30BaHUs grid-TEXHOIOTUI B Pa3IHYHBIX CTpa-
Hax Bocrounoit EBpomsr: Poccun (B. Kopenskos), bonra-
pun  (B. AumutpoB), Pymemun (®. bysary), UYexun
(M. Kocuna), I'py3un (B. Llynas). [Tomumo 0630pHBIX 10-
KJ1aJ0B, pobnemarrka grid Oblia OcBelleHa B BBICTYILIE-
Husx A. Kproxoa (HUMA® MI'Y), H. Kystopuna (MCIT
PAH), B. Jlureuna (KanupopHuiickuii TEXHOJIOTHYECKUI
HHCTUTYT). CBUICTEIBCTBOM BBICOKOTO YPOBHS KOH(EPCH-
UK MOXKHO CUHMTATh Takke BH3HUT rpodeccopa I.-D. Xod-
(hmanna, qupextopa [{EPH mo KoMIIBIOTHHTY, TOKJIa1 KOTO-
POro O BIUSIHUM HACTYIAIOMICH 31Moxu grid Ha TCHACHIUH
Pa3BHUTHSI MUPOBO#T HAYKH BBI3BAJI 0COOBIN HHTEPEC aYIUTO-
pun.

BonbIIMHCTBO JOKIAT0B Ha «IEKTPOHHOM YacTm
CHUMITO3UyMa OBIJIO MOCBAIIEHO pa3paboTKe CUCTeM ympa-
BJICHUS YCKOPUTEISIMH U CUCTEM aBTOMATH3AIUU IKCIICPH-
MEHTOB JJIs ICHCTBYIOINX 0a30BBIX ycTaHOBOK OMSAN —
HyksorpoHa JIBD, nukinorporHoro xomiuiekca JISP, peak-

A

VARNA

NEC 2005

in various countries of East Europe: in Russia (V. V. Ko-
renkov), Bulgaria (V. Dimitrov), Romania (F. Buzatu),
Czechia (J. Kosina), Georgia (V. Tsulaia). In addition, the
Grid problems were considered in reports delivered by
A. Kryukov (SINP MSU, Moscow), N. Kuzjurin (ISP of
RAS, Moscow), V. Litvin (California Institute of Technolo-
gy). A visit of Professor H.-F. Hoffmann, CERN Director on
Computing, whose report on the influence of the upcoming
Grid epoch on the tendency of the development of global
science generated interest among NEC attendees, became
one more testimony of the high level of the scientific forum.
Most reports of the «electronic section» of the sympo-
sium were devoted to control engineering of accelerators
and experiments automation systems for the JINR basic fa-
cilititcs — LHE Nuclotron, FLNR cyclotron complex,
IBR-2 reactor (FLNP), as well as for currently created in-
stallations IREN and DRIBs (brilliant joint presentation of

topa UBP-2 JIHD, a Takxe AJisi CTPOSIIUXCS B HACTOSIIIIEE
Bpems ycranoBok IPEH n DRIBs (Onectsias coBmecTHast
npesenrtarys corpynuukoB JISIP I'. I'ynebeksna, B. bare-
Boro u B. Anetinukosa). C T0K/Ia10M O COCTOSHHUH HH(OP-
MAalMOHHO-BBIUUCIUTENILHON U CeTeBOW MH(PACTPYKTYPBI
OUAU BeicTynmn aupexrop JINT B. B. Banos.

Bonbiioit Bkinax B Hay4yHYHO NPOrpaMMy CUMIIO3MyMa
BHECIM OONTapCKHUe YUCHbIC M CTICHUANINUCTHI, UX JOKIAbI
M0 CUCTEMAaM BBICOKOBOJIETHOTO MUTAHUs IeTeKTopoB CMS
(npodeccop U. BankoB), ynpapieHUIO HCTOYHUKAMH THTa-
Hus (JI. JIuMUTpOB), MOOMIBHBIM CHCTEMaM J03UMETpUYIe-
ckoro koHTpoJist (JI. IlaHkoB) BeI3BaIM OOJNBIIONH MHTEpEC.

OdeHb OTPagHO, YTO OKOIO 25 % yYaCTHHKOB — 3TO
MOJIOZIbIE yUeHBIE 10 35 JIeT, a TaKXKe CTyACHTHI M aCTIMpaH-
ThI. BOJIBINYO TOMOIIL B OKa3aHUU (PMHAHCOBOM MOIICPIK-
ki ydactus mojoxexu okazan I[EPH, I-®. Xobdmanu
BBIJICIMI HA TH LIENH CHEIMAaIbHBIN TPAaHT, B pe3yibTare
gyero B pabore «NEC’2003» cMOriv mpuHATH y4acTue Jie-
BATH CTYICHTOB M aCIIPAHTOB.

B. Kopenvros

Bapna (bonrapust), 20 ceHTs0psI.

3axpeitue XIX MexayHapoqHOro CUMIO3KyMa 110
SIIEPHON JIEKTPOHHUKE U KOMITBIOTHHTY.

Cunena Hanpaso: 1. Bankos (U1513), B. Kopenskos
(ousANn), I'-d. Xoppmanu (IIEPH)

Varna (Bulgaria), 20 September.

Closing ceremony of XIX International Symposium
on Nuclear Electronics and Computing.

From left to right: I. Vankov (INRNE),

V. Korenkov (JINR), H.-F. Hoffmann (CERN)

FLNR staff members G. Gulbekian, V.Bashevoy and
V. Aleinikov). LIT Director V. V. Ivanov reported on the
status of the JINR information infrastructure.

A major contribution to the NEC’2003 scientific pro-
gramme was made by Bulgarian scientists and experts.
Their reports on the systems of high-voltage power supply
of CMS detectors (professor I. Vankov), control over power
supplies (L. Dimitrov), mobile systems for detecting gam-
ma-radiation sources (L. Tsankov) generated great interest.

It is very pleasant to note that almost 25 % of the par-
ticipants were scientists under 35 years of age as well as stu-
dents and postgraduate students. CERN provided financial
support of involvement of youth, H. F. Hoffmann had allo-
cated a special grant for these purposes, thus nine students
and postgraduate students were able to attend NEC’2003.

V. Korenkov
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NEW PUBLICATIONS

O U36panHbIe BOMPOCH TEOPETHYECKONH (DU3UKH M aCTpPO-

¢uzuku: CO. Hayy. Tp., nocssiul. 70-neruto B. b. Benste-
Ba / Pen.-coct.: A. K. MortoBuioB u ®@. M. [1eHpkoB . —
Hyo6na: OUSAU, 2003. — 167 c.: wn. — (OUSN,
J14-2003-89). — bubnwmorp.: B KoHIIE padoT.
Selected Aspects of Theoretical Physics and Astro-
physics: Collect. dedicated to the 70th anniv. of V. Be-
lyaev / Edit. and compiled by A. Motovilov and F. Pen-
kov. — Dubna: JINR, 2003. — 167 p.: ill. — (JINR,
D4-2003-89). — Bibliogr.: end of papers.

O Cooperation Between JINR and Romanian Scientific
Centres and Universities: Proc. of the round-table meet-
ing «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 Advanced Materials and Their Characterization: JINR—
Romanian Workshop, Dubna, March 18-22, 2002. Pro-
ceedings / Ed.: V. V. Sikolenko and M. Balasoiu. Dubna:
JINR, 2003. — 130 p.: ill. — Bibliogr.: end of papers.

3 Joint JINR-Romania Summer School on Neutron
Physics for Investigations of Nuclei, Condensed Matter
and Life Sciences (2002; Baia Mare): Proc. ..., Baia
Mare, Romania, July 1-7, 2002. — Dubna: JINR,
2003. — 87 p.: ill. — (JINR, E3-2003-126). — Bibliogr.:
ends of papers.

O Advanced Research Workshop on High Energy Spin
Physics (DUBNA-SPIN-03) (10; 2003; Dubna): Ab-
stracts, Dubna, Sept. 16-20, 2003. — Dubna: JINR,
2003. — 37 p. — (JINR, E1,2-2003-158).

O International Conference on Ion Sources (ICIS’03) (10;
2003; Dubna): Abstracts ..., Dubna, Sept.8—13, 2003. —
Dubna: JINR, 2003. — 222 p.: ill. — (JINR,
E9-2003-160).

O International Symposium on Nuclear Electronics &
Computing (NEC’2003) (19; 2003; Varna): Book of Ab-
stracts ..., Varna, Bulgaria, Sept.15-20, 2003. — Dubna:
JINR, 2003. — 50 p. — (JINR, E10,11- 2003-157).

3 Nuclear Structure and Related Topics: Contributions of
the Intern. Conf., Dubna, Sept. 2—6, 2003. Supported by
the Heisenberg—Landau programme. — Dubna: JINR,
2003. — 75 p.: ill. — (JINR, E4-2003-142) . — Bibli-
ogr.: ends of papers.

O Bnagumup Uocudosuu Bekcnep / Pea.-coct.: M. T Llla-
¢panoBa. — Jlyona: OUAN, 2003. — 407 c.: mr. —
(OUH, 2003-60).

Vladimir losifovich Veksler / Editor-compiler M. Shaf-
ranova. — Dubna: JINR, 2003. — 407 p.: ill. — (JINR,
2003-60).

O Bbubnuorpadudeckuii ykaszarenb pabOT COTPYTHHKOB
OObEeAMHEHHOTO WHCTUTYTA SIIEPHBIX HCCIIEA0BAHUM /
OObeAMHEHHBI WHCTUTYT SIEPHBIX HCCIICIOBAHUH,
HTB. — My6na: OUAU, 1966-2003. Y. 42: 2002. —
Hy6na: OUAN, 2003. — 214 c. — (OUSIU, 2003-169).
Bibliographic Index of Papers Published by JINR Staff
Members / Joint Institute for Nuclear Research, STL. —
Dubna: JINR, 1966-2003. P. 42: 2002. — Dubna: JINR,
2003. — 214 p. — (JINR, 2003-169).

OUAS

PARTICLES AND NUCLEI

(J Bblmien B CBET OYEPEHOM BBIMYCK XypHana «Du3nka
JIIEMEHTAPHBIX YACTHIl U aTOMHOTO siapa» (2003. T. 34,
BEIIL. 4), BKIIFOYAOITHHA CIEAYIOINE CTAThH:
Kaomenckuii A. I, Camapun B. B., Tynunos A. @. Pery-
JSPHOE W CTOXAaCTHUECKOE JBIDKCHHE B KpHCTaJUIe
TIPH KaHAJTHPOBAHUH. DBOIIONHNS IMOTOKA YACTHII B TOJN-
CTOM KpHUCTAJLIE.

I'pucopves E. [1. CmenvBaHue COCTOSIHHM Pa3IMYHBIX
MoJIOC B 1e(hOPMHUPOBAHHBIX SIPAX.

JKusonucyee @. A., Xypanrcyx C. IlnorHoctu BO30Y-
JKJICHHBIX YaCTHYHO-JBIPOYHBIX COCTOSHHH B (DH3HKE
SITCPHBIX PCAKITHI.

bsnynu C. A., Bapawenxos B. C., Kamxousan B. M., Co-
chun A. H., Tonancku A., Xyoaseposan A. I Tlepcriek-
THUBHBIC DJICKTPOSICPHBIC CHCTEMBI.

Yxauose JL, [{cobasa T., Teszaosze IO., ' apcesanuiusu-
au B. TlepeMeHHBIE CBETOBOTO (DPOHTA B BEICOKOIHEPTE-
THYECKHUX aJPOH-aIPOHHBIX U SAPO-AACPHBIX COyHape-
HUSIX.

Quiavuenxoé B. B. Meron perucrpanuuu HEHUTPOHOB
B M3YYEHHH MPOIecca MIOOHHOTO KaTaJu3a.

S 14

O A regular issue (2003. V.34, No.4) of the journal
«Physics of Elementary Particles and Atomic Nuclei»
has been published. It includes the following articles:
Kadmenskii A. G., Samarin V. V., Tulinov A. F. Regular
and Statistical Motion in a Crystal at Channelling. Evo-
lution of the Particle Flux in a Thick Crystal.

Grigoriev E. P. Mixing of the Band States in Deformed
Nuclei.

Zhivopistsev F. A., Khurelsukh S. The Densities of Excit-
ed Particle-Hole States in Nuclear Reaction Physics.
Bznuni S. A., Barashenkov V. S., Zhamkochyan V. M.,
Sosnin A. N., Polanski A., Khudaverdyan A. G. Perspec-
tive Accelerator Driven Systems.

Chkhaidze L., Djobava T, Tevzadze Yu., Garsevan-
ishvili V. Light Front Variables in High-Energy
Hadron—Hadron and Nucleus—Nucleus Interactions.
Filchenkov V. V. Neutron Detection Method in the Study
of the Muon Catalysis Process.
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2004

95-51 ceccus Yuenoro cosera OMSANU

Pabouee cosemanue no sxcrnepumentam UOBO-ONAN
«Heiirpunnsiii nerekrop NOMAD-HARP»

MexynapoaHast KoHpepeHIus «MareMaTHka, KOMITBIOTePbl, 00pa3oBaHUE
KBaHTOBBIE 1 KITaCCHYECKUE HHTETPUPYEMbIE CHCTEMBI
3UMHSIS IIKOJIA TI0 TEOPETHUYECKOH (hr3nKe

dunancosbiit komureT OSSN

3uMHss mKona «[eHepanys 1 UCroab30BaHIE UMITYJIBCHBIX IIOTOKOB HEHTPOHOB CBEPX-
BBICOKOH IUTOTHOCTH Ha OCHOBE SIAEPHBIX PEAKTOPOB M OOJBIINX YCKOPHUTEIEH

Pabouee coremanue kourabopanuun NEMO

Pabouee coBemanue mo npodiemMaM HEUTPUHHOHN PU3HKH

KomuTeT nosnHoMOYHBIX MpejicTaBUTeNed IPaBUTENILCTB rocynapcts — wieHoB OMAN
IIporpaMMHO-KOHCYJIBTaTUBHBIA KOMUTET 110 sIIepHOH (hu3mKe
[TporpaMMHO-KOHCYITaTUBHBI KOMUTET 1O (PU3UKE YACTHII
IIporpaMMHO-KOHCYJIBTaTUBHBIA KOMUTET 110 (PH3HKE KOHJICHCUPOBAHHBIX CPEJT
KoHndepeHnmus onepatopoB U MoiIb30BaTeNel CeTH CITyTHUKOBOW CBSI3W M BenaHus PO
MexnyHapoaHbIii ceMUHAP TIO0 B3aMMOICHCTBUIO HEHTPOHOB C SApaMU

[IT CucaxstHOBCKHME YTEHUS

XII EBponetickas mikoina 1o (pu3uke BBICOKMX SHEPTHd

Pabouee coseranue xomtabopauu «baiikam»

I A C OB A O

15-16 suBapst, {yOHa
stHBapb, JlyOHa

26-31 suBaps, [lyOHa
26-29 suBapsi, [lyOoHa
30 siuBapst — 7 deBpads,
JyOHa

19-20 ¢espains, JyoHa
23-29 ¢despans, Baiines,
Tepmanus

24-29 ¢epains, JlyoHa
15—18 mapra, JlyoHa
18-19 mapra, [lyOHa
1-2 anpeunsi, lyOHa

5-6 anpens, lyOna
19-20 anpens, JyOna
13-16 ampens, [{yOHa
26-29 mas, JlyoHa

Maii, EpeBan

30 mas — 12 uroHs,
Hcnanus

1—4 utons, ly6Ha

2004

The 95th session of the JINR Scientific Council

ITHEP-JINR Workshop on NOMAD-HARP Neutrino Detector Experiments
International conference «Mathematics, Computers, Education»

Quantum and Classical Integrable Systems

Winter School on Theoretical Physics

JINR Finance Committee

Winter school «Generation and Use of Pulsed Neutron Fluxes of Superhigh Density
on the Basis of Nuclear Reactors and Large Accelerators»

Workshop on NEMO Collaboration

Workshop on Neutrino Physics

Committee of Plenipotentiaries of JINR Member States Governments
Programme Advisory Committee for Nuclear Physics

Programme Advisory Committee for Particle Physics

Programme Advisory Committee for Condensed Matter Physics
Conference of Operators and Users of RF Satellite Broadcast Net
International Seminar on Interaction of Neutrons with Nuclei (ISINN-12)
III Sissakian Readings

XII European School on High-Energy Physics

BAIKAL Collaboration Workshop

The 96th session of the JINR Scientific Council

15-16 January, Dubna
January, Dubna

26-31 January, Dubna
26-29 January, Dubna

30 January — 7 February,
Dubna

19-20 February, Dubna

23-29 February,
Weiden, Germany

24-29 February, Dubna
15—18 March, Dubna
18—19 March, Dubna
1-2 April, Dubna

5-6 April, Dubna
19-20 April, Dubna
13—16 April, Dubna
26-29 May, Dubna
May, Yerevan

30 May — 12 June, Spain
1-4 June, Dubna

June, Dubna

- ____________________________________________
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96-5 ceccust Yuenoro cosera OMSAN

SAnepnas menuiuna B XXI Beke

XI Mexaynaposnas koHpepeHnus «MeTobl CHMMETPHH B (PU3UKE»
Pabouee coremanue o npoekry JIBUH

Mexnynapoanas koHpepenuus «Pacnpenenennsie BbraucieHus U Grid-TexHoIoruu
B HayKe 1 00pa30BaHUN

MesxyHapoHast JIETHsISI [IKOJIa 110 COBPEMEHHON MaTeMaTH4YeCcKoi (huznke
MexnyHapoaHslii CUMIIO3HYM 10 3Kk30THYecKuM siapam « EXON-2004»
MexynapoaHast KoHGepeHIns « CAMMETPHN U CTIHH»

MexpernoHaiabHas (MEXIyHapoIHast) KOMITBIOTepPHAs! [IIKOJIa
«Jlernnit yauBepcuter—2004»

MesxayHapoHasi IKOJIA [0 H30PaHHBIM BOIIPOCAM TEOPHUH sIpa

V MexnynapoaHoe cosernanue «Pu3uka 04eHb OOIBbIINX MHOKECTBEHHOCTEH
Boromro0oBckas koHpepeHus «[IpodieMbl TEOPETHUECKON U MaTeMaTHYECKOM (PU3NKNY
Pabouee coremanue 1o npoekry HUC

XVII banauHcKui MexIyHapOoAHbI ceMuHap 1o npodieMaM (pU3UKU BEICOKHX
sHepruii «PensruBucTCKas snepHas (QU3UKA U KBAHTOBAsE XPOMOANHAMHUKAY

VIII pabouee coBenanue «Teopus HykJIealuy U €€ IPUMEHEHUS
XIX Poccuiickast KoH(DEPEHIHS MO0 YCKOPUTEISAM 3apsKCHHBIX YaCTHI]

Kondepenmus «IlepcrieKTUBBI pa3BUTHS MYJIBTUMEIUHHON CITyTHUKOBOH CBSI3U
u Bemanus B Poccun n ctpanax CHI»

[TporpaMMHO-KOHCY/IBTATHBHBIA KOMHUTET TIO SIIEPHOH (HH3HKE
TIporpaMMHO-KOHCYJIBTaTUBHBIA KOMHUTET 110 (PU3HUKE YACTHUI]
[TporpaMMHO-KOHCYIBTaTHBHBIA KOMHUTET N0 (pU3MKEe KOHICHCHPOBAHHBIX CPENl
Pabouee coBeranue xomtabopamyn «baiikam»

I A C OB A O

UIoHb, /lyOHa

19-24 uronst, lyOHa
21-24 wrons, [Ipara
24-25 wuronst, JlyOHa

29 urons — 2 utons, [lyOHa

4—-18 urons, lyOHa
5-12 wurons, [lereprod
6—11 wroms, [Ipara

13 utons — 3 aBrycra,
JlyOna, Parmuno

20-29 utons, y6Ha
asrycrt, CioBakust

1-7 cenrs6ps, yOHa
23-24 cenrsops, lyOHa
27 cents0ps — 2 okTsI0ps,

Jy6na
1-31 oxTsi6ps, yOHa

4-9 oxTs10ps, JJyoHa
12—15 okrs16psi, [lyOHa

HOSIOpB, [lyOHa
HOSI0pb, [lyOHa
HOs10pb, JlyOHa

30 HOsIOps—3 mekaops,
JlyOHa

Nuclear Medicine in the 21st Century
Xl international conference «Symmetry Methods in Physics»
DVIN Workshop

International conference «Distributed Computing and Grid Technologies
in Science and Education»

Advanced Summer School on Modern Mathematical Physics
International symposium «EXON-2004»

International conference «Symmetry and Spin»

International computer school «Summer University — 2004

International school «Selected Topics on Nuclear Theory»

V international meeting «Very High Multiplicity Physics»

N. Bogoliubov conference «Problems of Theoretical and Mathematical Physics»
NIS Workshop

XVII Baldin international seminar on high energy physics problems
«Relativistic Nuclear Physics and Quantum Chromodynamics»

VIII research workshop «Nucleation Theory and Applications»

Russian Particle Accelerator Conference (RUPAC-2004)

Conference «Prospects for Multimedia Satellite Net and Broadcasting in Russia and CIS»
Programme Advisory Committee for Nuclear Physics

Programme Advisory Committee for Particle Physics

Programme Advisory Committee for Condensed Matter Physics

BAIKAL Collaboration Workshop

19-24 June, Dubna
21-24 June, Prague
24-25 June, Dubna
29 June — 2 July, Dubna

4-18 July, Dubna
5-12 July, Petergof
6—11 July, Prague

13 July — 3 August,
Dubna, Ratmino

20-29 July, Dubna
August, Slovakia

1-7 September, Dubna
23-24 September, Dubna

27 September — 2 October,
Dubna

1-31 October, Dubna
4-9 October, Dubna
12—-15 October, Dubna
November, Dubna
November, Dubna
November, Dubna

30 November — 3 December,
Dubna

__________________________________My/a _________________________________________
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