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Jlabopatopus TeopeTnyeckomn ¢pusnkm
um. H. H. Boronio6osa

Co BpeMeHHU OTKPBITHS 000JI0YeYHON MO SAapa U3-
BECTHO, YTO CPEe/IHEE MOJIE S/Ipa, B KOTOPOM HaXOIATCs Hy-
KJIOHBI, XapaKTePH3YETCsl OUCHb CUIIBHBIM CIIMH-OPOHUTAIIb-
HBbIM B3aumozeiicTsueM. [lpu TakoM CUIBHOM B3auMOIEH-
CTBHM OIHOYACTHYHBIE COCTOSHHSA C OJHHM M TEM e
opOUTaTHHBIM MOMEHTOM, HO C Pa3HOHM OpHEHTAINeH CIIH-
Ha OTHOCHUTENIBHO OPOMTAIFHOTO MOMEHTa MMEIOT CyIle-
CTBEHHO pa3Hble YHEPrur. Pa3HUIa COCTABIISET HECKOIBKO
Mb5B. B T0 5% Bpems Grarogapsi CHIIEHOMY CITHH-OpOHUTAaIh-
HOMY pacUICIUICHHUIO OJIM3KUMM 10 SHEPIHU OKa3bIBAIOTCS
OIHOYACTHYHBIC COCTOSHUS, YbH OPOUTAIBHBIE MOMEHTBI
pa3iuyaroTcs Ha 2/, a OTHBIC YIIIOBBIE MOMEHTHI — Ha /.
OTH OIHOYACTHYHBIE COCTOSHUS U (HOpMHPYIOT 1yomeTs. C
TOYKH 3pEHUS] TEOPHH TPYIIT yIOOHO BBECTH B PacCMOTpE-
HHUE TOHATHS O ICEBJOOPOUTAIBHOM MOMEHTE, PaBHOM
apu(METHIECKOMY CpeaHEeMy OpOWUTANIbHBIX MOMEHTOB
ONM3KUX 110 YHEPTUH OJHOYACTUYHBIX COCTOSHUH, 00pa3y-
IOIHX JyONeT, U 0 TICEeBIOCTIHHE, KOTOPHIN paBeH 1/24. To-
I71a MO)KHO TOBOPUTD, YTO B CIIEKTPaX OAHOYACTHUHBIX CO-
CTOSIHUH SiA€P MPOSBIAETCS MCEBIOCIMHOBAS CHMMETPHSI.
Jlonroe Bpemst MpUYHMHA €€ BOSHUKHOBEHHUS 0CTaBaJIach He-
SICHOW. JIMIIIb COBCEM HENABHO CTAJIO MOHATHO, YTO PUYH-

HOW BO3HMKHOBEHMS TAaKOH CHMMETPHH SIBISICTCS MPUOIHN-
KEHHOE PaBEHCTBO 110 a0CONIFOTHON BEJIMYNHE CKAJISIPHOTO
1 BEKTOPHOTO CPEAHUX SJIEPHBIX MOoTeHnuanos. OJHako B
HEPEJIITUBUCTCKOM MOJXOZE NMPHUCYTCTBYET TOJBKO OAWMH
MOTEHLUMAJ, SBISIIOIIMKHCA  CyMMOH  CKaIsIpHOIO U
BEKTOPHOI'O MOTeHUHUaNoB. [losTOMy aHaiu3 sBIEHUH,
CBSI3aHHBIX C IICEBJOCIHMHOBOW CHMMETpPHUEH, BO3MOXKEH
TOJIBKO Ha OCHOBE PEJIITUBUCTCKOTO MOAXO/IA.

B paGore B. B. Boponoa u P. B. [[onoca «IIcesno-
CIIHOBAsI CHMMETPHSI U CTPYKTypa aaep ¢ Z > 100» B pam-
Kax PENSITUBUCTCKON TEOPHH CPEIHETO OIS SIAPA UCCIEeTy-
€Tcs 3aBHCHUMOCTH OCTaTOYHOTO B3aWMOAEHCTBHUS HYKIIO-
HOB B sIJpax OT ICEBAOCHNHA. VIMEHHO 3TOT KOHKPETHBIN
BOIIPOC IPEACTABISIETCS] BAKHBIM, IIOTOMY 4YTO Hauboee
SIPKO TICEBIOCTIMHOBAsE CUMMETPUS TPOSIBISETCS B CIEK-
Tpax HEKOTOPBIX POTAIMOHHBIX IOJIOC HEUETHBIX fe(opmu-
POBaHHBIX S/Iep, B KOTOPBIX PaCIIENIEHHE MCEBOCIHHO-
BBIX J{yOJIETOB MaJIO M COCTABIISIET BCETO HECKOJIBKO JECAT-
koB K3B. IlpuumHON Manoi BEIUMYMHBI PaCLICIUICHUS
MOXET OBITh TOJBKO Ci1a0ast 3aBUCHMOCTH OT IICEBOCIMHA
B3auMoJeicTBUs  vactuua—octoB. B. B. Boponos u
P. B. JI>xomoc mokasanu, 9To 3aBUCUMOCTh OCTAaTOYHBIX CHII
OT IICEBJOCHMHA B TSDKENBIX siApax cnabas W, Kak clel-
CTBHE, C11a00i OKa3bIBaETCS 3aBUCUMOCTH OT IICEBAOCIINHA
B3aMMOJICHCTBUS YaCTUIIa—0CTOB. DTO ¥ IPUBOINT K MaJION

Bogoliubov Laboratory
of Theoretical Physics

Since the discovery of the Nuclear Shell Model it has
been known that a nuclear mean field is characterized by a
very strong spin-orbital interaction. This interaction is so
strong that the single-particle states having the same orbital
momenta but different total angular momenta have very dif-
ferent energies. The difference is of the order of several
MeV. At the same time, due to a strong spin-orbital splitting
the single-particle states whose orbital momenta are distin-
guished by 2/, and total angular momenta by 1/ are very
close in energy and form doublets. From the point of view of
the group theory, it is convenient in such a situation to intro-
duce into consideration pseudo-orbital momentum which is
equal to an arithmetical average of the orbital momenta of
the two single-particle states, which are close in energy, and
the pseudospin equal to 1/24. For a long time, the physical
grounds of the pseudospin symmetry have been unclear.
The progress in understanding of the source of the
pseudospin symmetry has been achieved only recently. It
was shown that the reason for appearance of approximate

degeneracy in the spectra of the single-particle states is an
approximate equality in the absolute values of scalar and
vector average nuclear potentials. However, in the nonrela-
tivistic approach there is only one potential which is a sum
of scalar and vector potentials. It means that analysis of the
phenomena related to the pseudospin symmetry is possible
only on a basis of the relativistic approach.

In the paper by V.V.Voronov and R.V.Jolos
«Pseudospin  Symmetry and Structure of Nuclei with
Z >100» a pseudospin dependence of the residual forces in
nuclei is considered in the framework of the Relativistic
Mean Field Approach. Investigation of this problem is very
important because the pseudospin symmetry is manifested
most evidently in the spectra of some rotational bands of
odd deformed nuclei in which splitting of the pseudospin
doublets does not exceed several tens of KeV. A reason for a
small splitting can only be a weak pseudospin dependence
of the particle-core coupling. In the paper by V. V. Voronov
and R. V. Jolos it is shown that a pseudospin dependence of
the residual forces in heavy nuclei is weak and, as a conse-
quence, a pseudospin dependence of the particle-core coup-
ling is weak too. This is a reason for a small splitting of the
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BCIIMYMHE PACHICIUICHUA TICEBAOCIMHOBBIX Ily6JICTOB,
00pa30BaHHBIX BEKTOPHOMN CBSA3BIO TICEBIOCITHHA HEYETHO-
TO HYKJIOHa H HCQBI[OOp6I/ITaJ'ILHOFO MOMEHTaAa OCTOBaA.
B paGore paccMOTpEeHBI TaKKe HEKOTOPBIC BO3MOYKHOCTH
OKCIICPUMEHTAJIBHOTO HUCCIICAOBAHUA HpOHBHCHI/Iﬁ
HCCB,IIOCHI/IHOBOI\/'I CUMMETPHH B CIIEKTPAX HEUYCTHBIX AICP C
Z>100.

Jolos R. V., Voronov V. V. nucl-th/0610079; mnanpasieHo B
KypHaI «SnepHast Guzukay.

JNla6opaTtopus BbICOKMX 3HEPrum
um. B. U. Bekcnepa u A. M. Banguna

Basknplii mar B co3nanuu aerekropa TRD ALICE

OnHUM M3 OCHOBHBIX [JETEKTOPOB 3KCIEPUMEHTa
ALICE (LIEPH) siBrsieTcst AETEKTOP MEPEXOTHOTO H3ITyde-
aus (TRD) st naenTnduKanmum 31ekTpoHoB. OH BKITIOYA-
eT 540 MpPOBOIIOYHBIX KaMEP C TyBCTBUTEIILHOM ILIOMIA IO
oxoio 1 X1m. Kaxnas kamepa coIep>KUT CIOUCTBIN «paana-
TOp» TOMMHHON 4,8 cM, TperoBBII IPOMEKYTOK THHOM
3 cM u mpomexyTok 0,7 cM, TIe OCYIIEeCTBISIETCS Ta30BOe
ycunenue. Madopmarust ¢ Kamep CUUTHIBAETCS C KaTOJOB.
OTOT KpyIHEHIINH B MUpPE IETEKTOP MEPEXOTHOTO U3ITyde-
HUSI SIBISICTCS OJHOBPEMEHHO M TPEKOBBIM IPHOOPOM

B ycranoBke ALICE. Kameps! co3maroTcsi COBMECTHO CO-
TpyIHUKaMH yHHBepcuTeToB lelinensoepra u ®pankdyp-
ta, GSI (Japmmranr), JIBD OUAN ([y6ona) m HUDAT
(byxapect). PyxoBommtens mpoekra — mpodeccop
Noranna taxens u3 I'eiinenp0eprckoro yHuBEpCUTETA.

JleTexTop nMeeT NUIMHAPHUIECKYIO (JOPMY B COCTOUT
3 18 cymepmonyneit. OquH CynepMoaynb, AIHHON 7 Me-
TPOB, BKITIOYAET 6 «CIIOEBY» 0 5 KaMmep B KaxaoM cioe. O6-
11ee KOJIMYECTBO 3IEKTPOHHBIX PETHCTPUPYIOMNX KaHAJIOB
TRD-nerexTopa — oxono 1,2 miH.

B JIBD OUAU pa®oTh IO CO3AAHUIO U TECTUPOBAHUIO
mpoBoNoYHEIX Kamep st mpoekta TRD/ALICE Benytes B
HOBOI JTaDOPaTOpPHH JETEKTOPOB C «IUCTHIMIY TOMEIICHHU-
SIMA M COBPEMEHHBIM TEXHOJIOTHUECKHM O000pPYyIOBaHHEM
(aBTOMATH3MPOBAHHBIC CTEHABI IJISI UCTIBITAHUN JIETEKTO-
POB, YIpaBJIIEMbI KOMIIBIOTEPOM HAMOTOYHBIA CTAHOK,
HOBBIE TPUOOPBI I U3MEPEHHMS C BEICOKOM TOYHOCTBIO CO-
JepKaHUs KUCIOPO/a B ra3e Kamepsl U ap.). IIpodeccopa
P. Omap (HEPH), P. Xoitep (DESY), H. 3ampup (HUDAT),
P. Kénke (BMBF), nocetuBmme HOBYIO 1aOOpaTOPHIO, BEI-
COKO OIIEHMJIM TEXHOJIOTHYECKUH YPOBEHb CO31aHHS JICTEK-
TopoB. Pabots! mo nmpoexty TRD/ALICE 8 OUAU xoopau-
Hupyet npodeccop 0. B. 3aneBckuii. 31eck yxe co3naHo
6omee 80 kamep, OobIIIast 9aCTh U3 HUX IepeBe3eHa B [ ep-
MaHHIO, TJI€ TIPOBOAATCS MX JIOMOIHUTEIBHBIE HCTIBITAHNS 1

pseudospin doublets which are produced by a vector coup-
ling of the pseudospin of an odd particle and a pseudo-or-
bital momentum of a core.

Some possibilities for experimental investigations of
the manifestations of the pseudospin symmetry in the spec-
tra of odd nuclei with Z > 100 are indicated as well.

Jolos R. V., Voronov V. V. nucl-th/0610079; submitted to
«Yad. Fiz.».

Veksler and Baldin Laboratory of High
Energy Physics

ALICE TRD takes big step forward

One of the major detector components at the ALICE
experiment (CERN) is the Transition Radiation Detector
(TRD) for electrons identification. It consists of 540 readout
chambers with sensitive area about 1 X 1 m. The total number
of electronics channels is about 1.2 million. Each chamber
has 4.8 cm thick radiator, 3 cm drift length and 0.7 cm am-
plification gap. The induced charge is read out at the back

plane via copper pads. The chambers production is arranged
by the collaboration of the University of Heidelberg, the
University of Frankfurt, GSI (Darmstadt), JINR (Dubna),
and NIPNE (Bucharest). The mass production of the cham-
bers started in 2005. The leader of the ALICE TRD project
is Professor Johanna Stachel from Heidelberg University.

TRD is also the tracking detector at the ALICE experi-
ment. It performed as a cylinder and consists of 18 super-
modules. Each supermodule of 7 m length includes six lay-
ers with five chambers in the layer.

At JINR LHE the construction and testing of TRD
chambers was arranged in new Detector Lab with modern
equipment like winding machine under PC control, auto-
matic test stand for chambers testing, high precision oxy-
genmeters, etc. Professors Robert Aymar (CERN), Rolf
Houer (DESY), Nikolae Zamfir (NIPNE), Rainer Koepke
(BMBF) have visited this new Laboratory. They were intro-
duced to the technology process of the chambers production
and were very impressed. The coordinator of the TRD
ALICE Project at JINR is Professor Yuri Zanevsky. By now
more than 80 TRD chambers have been constructed and
tested, most part of them was shipped to Germany for fur-
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coopka cymepmoxaynei. B okTsa0pe Texymero roma
cnenuanuctamu TRD-kommabopammu B ['efinensoepre Obu1
CMOHTHPOBAH IIEPBEIi cynepMoaysb. OH YCIEITHO MPOIIIeT
CTEHIOBbIE HcIbITaHUA U nepeseseH B LEPH s
naTerpanuu B ycranoBky ALICE.

1. Lippmann C. et al. The ALICE Transition Radiation De-
tector // Proc. of the SNIC Conference, SLAC, April 3-6, 2006.

2. Altipnar S. et al. ALICE TRD Manufacturing at GSI, Sta-
tus of Chambers Production and Testing // GSI Scientific Report.
2005. P. 283.

3. Fateev O. et al. Status of ALICE TRD Chambers Produc-
tion and Testing at JINR. JINR Commun. (in print);
http://lhedl jinr.ru/.

Na6oparopus c¢usnkm yacruy

B pabote, BrimonaenHo# B JIabopaTtopuu GU3NKH 4a-
ctun OSSN un HayuHo-mccnemoBaTenbCKOM HHCTHTYTE

‘YcTaHOBKa CynepMoayJist

B LMJIMHIPHYECKYIO (hepMy JeTeKkTopa
TRD/ALICE B IIEPH

(¢doto A. Caba, LIEPH

Installation of TRD supermodule
at ALICE setup
(photo of A. Saba for CERN)

ther testing and assembling together as supermodules. In
October 2006 the first supermodule was equipped by the
TRD collaboration with a full number of chambers and as-
sociated electronics, tested and shipped to CERN for inte-
gration in the ALICE setup.

1. Lippmann C. et al. The ALICE Transition Radiation De-
tector // Proc. of the SNIC Conference, SLAC, April 3—6, 2006.

2. Altipnar S. et al. ALICE TRD Manufacturing at GSI, Sta-
tus of Chambers Production and Testing // GSI Scientific Report.
2005. P. 283.

3. Fateev O. et al. Status of ALICE TRD Chambers Produc-
tion and Testing at JINR. JINR Commun. (in print);
http://lhedl jinr.ru/.

Laboratory of Particle Physics

In the work which has been performed at the Laborato-
ry of Particle Physics, JINR, and at the Scientific Research

MpUKIaaHON MatemaTtnku u aBroMmartm3anuu KBHI[ PAH
(Hanpumk), paccMOTpEHBI TPEXHEHTPHUHHBIE CMEIIUBAHUS 1
OCLIUTALIUY B OOIIEM CITydae U MOIYIEHBI BEIPAKCHUSI IS
BOJTHOBBIX (DYHKIMH B Tpex ciydasix: ¢ CP-HapymieHueMm,
6e3 CP-napyIeHus u Koraa Nepexoisl v, <> v, OTCYTCTBY-
0T (B HEKOTOPBIX PabOTaX yKa3hIBACTCS HA TAKYIO BO3MOXK-
HocTh). [IpoBesieH aHamn3 Ha 0CHOBE UMEIOIIMXCSI SKCTIEPHU-
MEHTAJIbHBIX JAHHBIX. DTOT aHAJIN3 ONPECICHHO yKa3bIBa-
€T Ha TO, YTO JJIs COTTHEYHBIX HEUTPHHO MEPEXOMABI V,, <> V.
HE MOTYT OBITh 3aKpBITHL. [T0Ka3aHO, YTO TaKas xKe BO3MOX-
HOCTb, Korma 3 =0, He MOKeT ObITh peaqn30BaHa MPH HC-

IOJIb30BAaHUH MEXaHH3Ma PE30HAHCHOTO YCHJICHUS OCIIMII-
nsi HeritpuHo B BemecTse (Comane). OGHapyKeHo, 9To
TpeOOBaHHE MOJIOKHUTEIBHON ONPEAEICHHOCTH BEPOSITHO-
CTH NEPEXOJIOB NPU OCUMJUIALMAX V, <> V. BbITIONHAETCH,
TOJIBKO €CJAM Yrod CMENIMBaHMs V-,
p=<15-17°.

Vv, -HEUTPHHO

Institute of Applied Mathematics and Automation, KBSC
of RAS (Nalchik), three-neutrino vacuum transitions and
oscillations in the general case were considered and expres-
sions for neutrino wave functions were obtained in three
cases: with CP violation, without CP violation and in the
case that direct v, <> v, transitions are absent, 3(6,3) =0
(some works indicate this possibility). Then, using existing
experimental data, some analysis has been carried out. This
analysis definitely has shown that direct transitions v, <> v_
cannot be closed for the solar neutrinos, i.e., (0 ,3) # 0. It
is also shown that the possibility that 3(65) = 0 cannot be
realized by using the mechanism of resonance enhancement
of neutrino oscillations in matter (the Sun). It was found out
that the probability of v, <> v neutrino transitions is a posi-
tive defined value, if in reality neutrino oscillations take
place, only if the angle of v, v, mixing is # <15—17°.
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bewmoes X. M. BeipaskeHust U1 BOTHOBBIX (DYHKIHH U Be-
POSATHOCTEH [IEPEX010B IIPH TPEXHEUTPUHHBIX OCLMIISILIUAX B Ba-
KyyMeé U HeKoTopsle ux mnpumeHeHus. llpenpunr OWSU
E2-2006-16. [1y6na, 2006.

Ousukamu JIOY co3nan A€TEKTOP NEPEXOTHOTO U3ITY-
yenust — tpekep (TRT) tuna «B» Ha 0CHOBE TOHKOCTEH-
HBIX Jpei(POBBIX TPyOOK (CTPOY) IUIsi BHYTPEHHETO JIETCK-
Topa ycraHoBku ATLAS LHC. B pabore npuseneHs! pe-
3yJbTaThl MPEIBAPUTENILHOTO TECTUPOBAHUS JIETEKTOPA.
OmnvcaHbl OCHOBHBIC KOMIIOHCHTHI M ITIPOLIEAypa COOpPKH
17 BocebMmucnoinbix moayneir TRT, uzroraBnuBaembix B
OUsAn.

boeycnasckuii M. B. u op. VI3roToBIieHHE IETEKTOPOB Iepe-
XOJHOTO M3Jy4eHus — TpekepoB Tuna «B» B OMSU nns BHY-
Tpennero aerekropa ycranoBku ATLAS LHC. Ilpenpunat OSSN
P13-2005-124. y6Ha, 2005; ITucema B DUASL. 2006. T. 3, Ne 132.
C. 103.

OnucanHas CHCTeMa MOHUTOPUHTA (DU3NIECKHUX TaH-
HBIX MCIOJIB30BAIACh B CEaHCaxX HAOOpa JaHHBIX IKCIIEPHU-
MeHTOB NA-48, NA-48/1 u NA-48/2 na yckopurene SPS B
HEPH. Cucrema siBisiiiach Haubosee aBTOMaTH3HPOBAHHON
CaMOCTOSTEILHOM MTOJCUCTEMOM IEPEUNCIIEHHBIX 3KCIIEPH-
MEHTOB, MO3BOJIMJIA HEOJHOKPATHO OIEPaTHBHO OOHapy-
KUTH TPoOIeMBI B paboTe HCIIONB3yEeMOU ammaparypsl U

MIPOTPaMMHOTO OOECTeUeH s, a TAKXKe MPUMEHSIACh AJIs
KaJInOpPOBKN JETEKTOPOB M HACTPOMKH SKCIEPUMEHTAIIb-
HBIX yCJIOBUH.

I'vososckuit E. A., Maoueoocun /]. T., [lompebenuros FO. K.
Cucrema orepaTiBHOIO MOHUTOPHHIA (PU3HUECKUX JTAaHHBIX B CE-
pun skcrepumentoB NA-48, NA-48/1 u NA-48/2. Ilpenpunt
OUSIU P10-2006-8. dy6Ha, 2006; HarpaBneHo B xkypHaI «[1uck-
ma B DUAS».

IIpencraBneHsl pe3ynbTaTbl IPELU3MOHHOIO HU3MeEpe-
Hus napamerpa CP-Hapymiaroniei 3apsa0Boi acCUMMETpUN
Ag B pacnagax K= - n*x 7™, Bemonsennoro B skcme-
pumente NA-48/2 na ycxopurene SPS (LIEPH) [1, 2]. Okc-
MIEPUMEHT OBUT CTIPOEKTUPOBAH TaK, YTOOBI M3MEpPEHHE HE
OBIIO OTPAaHUYICHO CUCTEMATHIECKUMH HEOIPE/IeIIEHHOCTS-
mu. Ha ocnose 3,11 - 109 OTOOPAaHHBIX COOBITHH, COOTBET-
CTBYIOLLIMX IIOJHOW, HAKOIUIEHHOM B 3KCIIEPUMEHTE CTATH-
CTHKE, TIOJIydEHO MPEBAPUTEIHHOE 3HAYEHHE ACHMMETPUH
A, = (=13%23)-107%.

1. Bamau /. P. u op. (Komunaboparus NA-48/2). [Ipeun3uon-
Helid Tonck CP-Hapymiaromieii 3apsa0Boil acCHMMETPHH B paciia-
nax K= =37~ B skcnepumente NA-48/2 B IIEPH. Ipenpunt
OUSIN P1-2006-51. dy6Ha, 2006.

2. bamnu J]. P. u op. (Komnaboparus NA-48/2) // Phys.
Lett. B. 2006. V. 634. P. 474-482.

Beshtoev Kh. M. Expressions for Neutrino Wave Functions
and Transitions Probabilities at Three-Neutrino Oscillations in
Vacuum and Some of Their Applications. JINR Preprint
E2-2006-16. Dubna, 2006.

LPP physicists have constructed the wheels «B» of
ATLAS LHC transition radiation trackers. The basic com-
ponents and procedure of assembly of 17 eight-layer mod-
ules TRT made at JINR are described.

Boguslavski I. V. et al. Assembling of «B» type TRT Modules

at JINR for Inner Detector. JINR Preprint P13-2005-124. Dubna,
2006; Part. Nucl., Lett. 2006. V. 3, No. 6(132). P. 103.

A system of physics data monitoring in the real time
mode used in the experiments NA-48, NA-48/1 and
NA-48/2 at CERN SPS is presented by LPP physicists. The
system was the most automated subsystem of the above ex-
periments. It often allowed fast detection of problems with
the experimental setup and software, and was also used for
detector calibration and tuning of the experimental condi-
tions.

Goudzovski E. A., Madigozhin D. T., Potrebenikov Yu. K.
A System of Data Monitoring in a Series of Experiments NA-48,
NA-48/1 and NA-48/2. JINR Preprint P10-2006-8. Dubna, 2006;
submitted to «Part. Nucl., Lett.».

A precise measurement of the direct CP-violating
charge asymmetry parameter Ag in K* > atata™ de-
cays by the NA-48/2 experiment at CERN SPS is presented
by LPP physicists [1, 2]. The experiment has been designed
not to be limited by systematic uncertainties in the asymme-
try measurement. A preliminary result for the charge asym-
metry Ag =(—1.3 £2.3) 10~* has been obtained with a sam-
ple of 3.11- 10 selected events corresponding to the total
collected statistics. The precision of the result is limited by
the statistics used.

1. Batley J. R. et al. (NA-48/2 Collab.). High Precision Study
of CP-Violating Charge Asymmetry in K * 537" Decays by the
NA-48/2 Experiment at CERN. JINR Preprint P1-2006-51. Dub-
na, 2006.

2. Batley J. R. et al. (NA-48/2 Collab.) // Phys. Lett. B. 2006.
V. 634. P. 474-482.
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Jlabopatopus spepHbIX npobnem
um. B. IN. hkenenosa

B Hay4HO-3KCIIEpUMEHTAIBHOM OTJEIIE SIACPHOU CIIEK-
TPOCKOIIMU U PAJAUOXUMUU U3y4yalach BO3MOXKHOCTb IIPU-
MEHEHUSI NPOrpamMMbl Ui PELICHUS MUKPOCKOIIMYECKHUX
TPaHCIIOPTHBIX YPaBHEHUH, BO3HUKAIOIIUX B 3a1a4e boubli-
maHa—-Hopaxeiima—Brnacosa (BHB), mis onucanus nepu-
(epuitHBIX SIEPHO-ICPHBIX CTOJIKHOBEHUH MPU SHEPTUSIX
HaJICTAIOIIEr0 MOHa, ONM3Kux K sHepruu @depmu. Bbuio
HalJICHO, YTO BBIYUCIICHUS XOPOLIO BOCIIPOU3BOAAT JUCCU-

TIATHBHBIE CBOMCTBA JTHUX peakIuil (Hampumep, rpaduk
BumumnHCKOT0), a Takke CKOPOCTHBIE PAaCIHpe/iesIeHHs JIeT-
KuX (PparMeHTOB ¥ X U30TOIHbIE pacipeeneHus. Banma-
HHUE ObUIO CKOHLIEHTPUPOBAHO HA ONMCAHUU IKCIIEPUMEH-
TaJBHBIX TaHHBIX IPH HYJICBLIX YITIaX K ITYYKY. JIJ'ISI oIuca-
HUSI JIAHHOTO THIIA peakiuid HEeoOXOAMMO OIpPEAeIUTh
00J1aCTh TPHUICIBHBIX TTAPAMETPOB, MAOIIUX BKIaa. bbuin
M3Yy4YCHbI KPUBBLIC OTKJIOHCHUSA JId JABYX THUIIOB peaKHI/Iﬁi
180 +%Beu 180+ 181 Ta. IToka3aHo, 4TO B SKCIIEPUMEHTAX C
o0paTHO reoMeTpuel MaJible yIIbl COOTBETCTBYIOT IEPH-
(bepuifHBIM CTOJIKHOBEHHSIM, IIPH KOTOPBIX MOYKHO U3Yy4aTh

JlaGoparopus siepHbIx mpodiiem uM. B. I1. JIxenemnosa, 20 ceHTIOPsI.
Y4acTHUKH MEXIyHApOIHOTO coBenanus koyutadoparn NEMO-3

Dzhelepov Laboratory of Nuclear Problems, 20 September. Participants of the International meeting of the NEMO-3 collaboration

Dzhelepov Laboratory of Nuclear Problems

A program for the solution of microscopic transport
equations of the Boltzmann—Nordheim—Vlasov (BNV) type
was applied for the description of peripheral nucleus—nucle-
us collisions at Fermi energies. We find that the calculations
reproduce well the dissipative behavior (e.g., Wilczynski

plots) of these reactions, and the velocity distributions of
light fragments and isotope distributions. Our attention was
focused on the description of the experimental data at for-
ward angles. For this, it is necessary to determine the range
of impact parameters that contribute to the reaction. We
therefore studied the deflection curves for two types of reac-
tions 180 + ?Be and 80 + 3!1Ta. We see that in reverse
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peaKknuy CpbIBa HyKJIOHOB, TOIZIA KaK B MPSIMBIX PEAKIIUAX
MaJlble YIJIbl HE OXBATBIBAIOT 00IACTh KaCaHHs ABYX sAEp U
TEM CaMbIM JAIOT HaM HH()OPMAIHIO O TIIyOOKOHEYTIPYyTHX
cTonkHOBeHMsAX. KommuecTBo (ykTyamuii B JaHHBIX
BBIUHMCIICHUSIX KOHTPOJIHPOBAIOCH KOJTMYECTBOM TPOOHBIX
yacTul 1pu pemiennu bHB-ypaBuenus.

Muxaiinoea T. U., Konouna M., /fu Topo M., Boremep X. X.
Description of Dissipative Reactions with Transport Models and
Application to Experiment // Marepuansl KoHpepeHIUH
«Smpo-2006» mo mpobnemam simepHOl criekTpockonuu, Capos,
4-8 cents6pst 2006 T.

B Hay4HO-3KCIIEpUMEHTAIBHOM OT/ENe (BU3UKH TIPO-
ME)KYTOYHBIX SHEPTUIl MPOBOAMICS AHAIM3 BIHMSIHUS pas-
JMYHBIX (PaKTOPOB Ha NMPEAETBbHYIO 3arPy3Ky Y3K03a30PHBIX
BBICOKOCKOPOCTHBIX TPONOPLUHOHATBHBIX Kamep. [lomyde-
HO QHAJWTHYECKOE BBIPAKCHUE, KOTOPOE OIPEAEIIeT
OCHOBHBIE TPEOOBAHUS K AJIEKTPOMEXAHHKE CKOPOCTHBIX
KaMep U yCJIOBHSM HX paOOThI JUI TOCTHKEHUS MPEIeIb-
HOTO OBICTpOaeiicTBUSA. TakKe TaHHOE BRIPAKCHNE TTOKA3EI-
BaeT, KaKk ONTHMAIbHBIM 00pa3oM BEIOpAaTh MapaMeTpHI
NEKTPOHHOTO KaHana. [TomyueHo BaKHOE CIIEACTBHE: CyM-
MapHbIi 3apsj, MPUXOAALINNCS B €IUHMILY BPEMEHM Ha
€IMHAIY TUIOMAAN KaMepbl, PaBHBIN MTPOU3BEICHHUIO IIpe-
JIETEHON CKOPOCTH cYeTa Ha KO PHUIINEHT ra30BOTO yCHIIe-

HUS, TP KOTOPOM JAaHHBIM CYET IOJYy4Y€H, €CTh BEJIUYMHA
TIOCTOSIHHASL.

3anuxanos b. K. OrpanuyeHuss Ha NpeAebHYIO 3arpy3Ky
BBICOKOCKOPOCTHBIX ~ HPONOPIHOHANBHBIX Kamep. [IpernpuHT

OUSN P13-2006-118. Hybna, 2006. HampaBieHo B KypHal
«[TpnOOpBI M TeXHNKA IKCIEPUMEHTAY.

JNa6opartopusa nHpOpPMALMOHHBIX
TEXHONOrumn

[TponomxaroTest MCCIIeNOBaHUsS KPaeBbIX 3a1ad Juls
nuddepeHInanbHbIX ypaBHEHHH BBICOKOTO HOPS/IKA C Ma-
JIBIM ITapaMETPOM € IPU CTAPIINX IMPOU3BOIHBIX.

VccrnenoBaHbl KpaeBbIe 3aa9H TOYHBIM U ACHMITTOTH-
yeckuM Metoaamu. [IpoBeseH cpaBHUTEIbHBIN aHAIU3 110-
Jy4EHHBIX PE3yJIbTaTOB MPH YMEHBIICHUH €. YCTAaHOBJICHO
CYIIIECTBOBAHNE MOTPAHCIION IS MPOU3BOIHBIX OT perre-
Huil. [lokazaHo, 4ToO IpU YMEHBIIECHUU € JIs OJHOM Kpae-
BOI1 3a1a4M, KOT/Ia Ha PEIICHNE NCXOIHOTO ypaBHEeHUS Y(7°)
HaKJa1pIBatoTCst kpaesbie ycaosust Y(0) = 0,1"(0) =0,...;
(o) =0, pemeHnss CXOAATCS K PEUICHUSM BBIPOXKICHHOM
3amaun (ypaBHeHuto lllpenunrepa), a mist apyroit (korma
KpaeBbie ycnosus 3agatorcst B Buge Y(0) = 0,19'(0) =0,...;
Y() = 0) TaKoi CXOAUMOCTH HET.

geometry (first collision system) small angles correspond to
very peripheral collisions at which one can study stripping
effects, while in direct geometry experiments (second sys-
tem) small angles’ measurements do not include grazing an-
gles and thus give us knowledge about deep-inelastic colli-
sions. The amount of fluctuation in these calculations is
controlled by the test particle number in the solution of the
BNV equation, and comparisons are also shown. The
velocity and isotope distribution are compared to the data.

Mikhailova T. I., Colonna M., Di Toro M., Wolter H. H. De-
scription of Dissipative Reactions with Transport Models and Ap-
plication to Experiment // Proc. of the Conf. «Nucleus-2006».

The experimental data reflecting some specific devel-
opment features of electron avalanche in narrow-gap fast
proportional chambers and results of the analysis of the in-
fluence of various factors upon the maximum load of the
chambers were obtained. An analytical expression is ob-
tained which defines the main requirements on the electrical
and mechanical systems of the fast chambers and on their
operating conditions for achieving the maximum opera-

tional speed and indicates the optimum way of choosing the
appropriate electron channel parameters. From the expres-
sion there follows an important consequence that the total
charge produced per unit time per unit area of the chamber,
equal to a product of the maximum count rate by the gas
gain at which the counting was obtained, is a constant.
Zalikhanov B. Zh. Limitation on the Maximum Load of Fast

Proportional Chambers. JINR Preprint P13-2006-118. Dubna,
2006; submitted to «Instruments and Experimental Techniques».

Laboratory of Information Technologies

Research is in progress on boundary-value problems
for high-order differential equations with a small parameter
¢ at higher derivatives.

The boundary-value problems for the high order differ-
ential equations with a small parameter ¢ at higher deriva-
tives have been investigated with exact and asymptotic
methods. A comparative analysis of the results was per-
formed at diminution of ¢. The existence of a boundary layer
for a derivative from the solutions is established. It is shown



I 5 T O P A O P X N H Ty T A

AT THE LABORATORIES OF JINR

Amupxanos U. B. u op. Ipenpuar OUAU P11-2006-107.
Jy6Ha, 2006.

ITocTpOeHbI aCUMIITOTUKU IIPU ¢ —> © JUIsl yPaBHEHUH,
BO3HUKAOIIUX IIPU UCCIIEJOBAHUU BOJIHOBBIX IIPOLIECCOB B
MIEPUOMUECKUX CIIOUCTBIX cpefax. Pemaercs 3amaua Komm
C Pa3pbhIBHBIMHM HA4aJbHBIMH JaHHBIMHU. [ ypaBHEHHUS
U,=U, +U,,. YCTaHOBJEHO CylIECTBOBAHNE PEIICHU
tuna 6pusep [1]. Jna ypasuenusa U, =U . +U ., HO7Iy-
YEHBI ACUMITOTUKH C OOIIMPHOM 30HOH MeJUIEHHO 3aTyXa-

IOIIMX OCcUMuIAnui [2]:
2
X T
sin{ ——=H1+0(+! A
{4t 4}( ( ))

1x|> 7.

_ 1+sgn(x) _ sgn(x)

U(x,t)=
() 2 Vax2/t

t—>oo’

YuciieHHBIE HKCIIEPUMEHTBI TTOATBEP)KAAIOT — CyIIe-
CTBOBAHHE OK30THUCCKHX OCHWULIINN, IOKa3aHHBIX
TEOPETHUECKH.

1. Cepororosa C. H. // Noxn. PAH. 2003. T. 389, Ne 3. C. 15.

2. Cepowrosa C. M. Dx30THYECKHE aCUMIITOTHKU Ui JIH-
HEHHBIX TUIEePOOINYECKUX ypaBHEHUH. JJoKIIax Ha MEKTyHAPO/I-
HOW KOH(EpeHIMU «AKTyaJbHbIC MPOOJICMbI BBIYHCIUATEIBHOMN
marematuku». 29 asrycra 2006 r., MockBa, THCTUTYT BBIYHCIIH-
TEIHbHON MaTeMaTHKH.

that at the diminution of ¢ the solutions of one boundary-val-
ue problem (when for solutions () of original equation the
boundary conditions are ¥(0) =0,1"(0) =0,...; () = 0)
converge to the solutions of a degenerate problem
(Schrodinger equation), while for the other boundary-value
problem (with boundary conditions (0) = 0,'(0) =0,...;
(o0) = 0) such a convergence does not exist.

Amirkhanov I. V. et al. JINR Preprint P11-2006-107. Dubna,
2006.

Asymptotics for ¢ = o has been obtained for equations
arising in research of the wave motion in periodic stratified
media. The Cauchy problem with discontinuous initial data
is solved. The existence of a breather-type solution has been
found [1] for equationU ,, =U . +U ... Asymptotics with
a wide region of slowly damped oscillations has been ob-
tained [2] for equationU ,, =U ., +U

XXXX*

_ I+sgn(x)  sgn(x) sin{)j_Z}(1+O(t_])),

U(x,t)=
(0 2 Nax? /¢
1+

|x|>t .

t—>oo,

[TpemioxeH HOBBII TOAXO/ K alPOKCUMALIMN JaHHBIX
CO CJIOXKHOH 3aBUCHMOCTBIO IIPH OTCYTCTBHH WM HAJTHYUH
HEOONBINX OMMOOK. AJITOPUTM OCHOBAaH Ha KyOWYecKOH
MOJIENT CO CBOOOTHBIM MapaMeTpoM M pabOoTaeT Ha JABYX
YPOBHSX: JIOKQJIBHOM M II00asibHOM. Takas Moaenb urpaet
TPOMHYIO POJIb: BO-IIEPBBIX, OHA HCHOJIB3YeTCs Ha JIOKaJIb-
HOM YpOBHE JJIS BBIPQKCHUS OTHOILCHUS MEXKIY X H ),
BO-BTODPBIX, JUIA IOCTPOCHHS PEKypPCUBHOM IIPOLEIYpEI

CrakuBaHHe CIUTAifHAMK CO CBOOOHBIMU y3JIaMH HOIIEPETHOTO
ceueHus I T p- (a) U np-B3auMoneicTsuii (b); OCTaTKH MOKa-

3aHBI B HIDKHEH 4aCTH PUCYHKA

3.379

2.449

1.519
0.5
0.050

0.013 FRT O ORI O
~0.0240.585 )
~0.062 S X

o0

5 1545 2.504 3.464 4.423

Smoothing by splines with free knots of the cross section for ™ p
(a) and n—p (b) collisions; the residuals are shown at the bottom

The existence of exotic, theoretically predicted oscilla-
tions are confirmed by numerical experiments.

1. Serdyukova S. I. // Dokl. Ros. Akad. Nauk. 2003. V. 389,
No. 3. P. 15.

2. Serdyukova S. I. Exotic Asymptotics for Linear Hyperbolic
Equations. Reported at the International Conference Actual Prob-
lems of Numerical Mathematics, 29 August 2006, Moscow, the In-
stitute of Numerical Mathematics of RAS.

A novel approach has been proposed for approximation
of data with complex dependence and no/or medium error,
using a cubic model with a free parameter, in two stages: lo-
cal and global. The model plays a threefold role: firstly, it is
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OIICHKH ITapaMeTpa MOJIEIH, 1, HAKOHEI, OHA 00ecreynBaeT
I00aTBHYIO TIIAAKYIO alIPOKCUMAIINIO B @aBTOMaTHIECKOM
peXHMe TOCPEINCTBOM KYCOYHO-KYOWYECKHX TOJIWHOMOB.
B cirydae maHHBIX ¢ HEOONBIIMMHU OMIMOKaMH TaKoe KyCOod-
HOE MPUOIIDKEHNE B PEKUME aBTOMATHUECKOTO CIICKCHUS
JIaeT BeChbMa XOPOIIHNE Pe3yJbTaThl, OHAKO B CIIy4ae OLIH-
00K Cc OOIBIION TUCTIEPCHEN BOSHUKAIOT MTPOOIEMBI C clu
Cz—rnam(ocn,}o aNMPOKCHMAHTBI.

Jlna yBenn4eHus: HaJIGKHOCTH aJropuT™Ma OBIT paspa-
00TaH MHTEPAKTUBHBIA YETHIPEXIIATOBBIA CITIAKUBATEID,
BKJTFOUAIONTHI: 1) popeKuBaHue JaHHBIX; 2) JTOKAJIbHYIO
OILIEHKY OpAWMHAT BBHIOPAHHBIX TOUEK; 3) OOHApYKEHHE y3-
JIOB JUT KyOMUECKUX CIUTAafHOB Ha 0a3e OICHEHHBIX TOYEK;
4) BeIYHCIICHUE TAOIHIIBI CIITIAIHOB.

PeSyJH)TaTI)I CTITIAXKUBaHUA PCAJIbHBIX (1)H3qucm/1x JaH-
HBIX (CM. PUCYHOK) U UX CpPaBHEHHE C JPYyTUMH METOJaMU
MOATBEPIKIAIOT 3 (HEKTUBHOCTD MPEIOKESHHOTO TTOAXO0/1a.

1. Dikoussar N. D., Torok Ch. Data Smoothing by Splines
with Free Knots. Jlokian Ha koHbepeHnnu «MaTteMaTudeckoe Mo-

JeTUpOBaHNe U BeIYHCIUTENbHAA Gu3uka» (MMCP-2006), Cro-
Bakus. Hampasnen B «IIncsma B DUA S».

2. Dikoussar N. D. Four-point transformation methods in ap-
proximation and the smoothing problems. [InenapHsIit [okIa1 HA
KkoH(pepeHInH «MaremMaTH4ecKkoe MOJCIHPOBAHHE W BEIYHCIIH-
tenpHas  ¢u3ukay (MMCP-2006), CrnoBaxusi. Hampasnen B
«[Tucema B OUAS».

Yuye6HO-HAYU4HbIN LEHTP

Yueonbrii mpouecc. C 1 ceHT10ps B Y4eOHO-HAYIHOM
nenTpe OWAN nagancs HOBBIA y4eOHbIH Tog. K 3ausaTHsaM
MPUCTYIIMIIA  CTYNEHTH 0a3oBbIX Kadenp OWMAN —
MHUOU, MOTU, MI'Y, MUPDA, yausepcurera «JlyoHa.
TpaauunoHHO MHOTO CTY/ICHTOB CTapIINX KYPCOB, IIPHUKO-
MaHaupoBaHHBIX K YHI] u3 poccuiickux By30B (YHHBEpPCH-
teToB [leTpo3aBozacka, Cankr-IlerepOypra, Teepu, Tomcka,
Tynst u ExkatepunOypra). B astom yue6noMm roxy B YHI Tak-
e 00y9aroTCs CTyICHTHI U3 By30B cTpaH-yuacTHu OSSN
(ITomprm 1 Yexun).

OO11ee KOJMYECTBO CTY/IEHTOB, IPOXOASIINX 00yue-
nue B YHII, — 276 uenoBexk.

IIpuem B acnupantypy OUSAMN. B ocennem cemectpe
B actiupantypy OUSN nmoctynumm 13 yenoBek mo creiu-
AIBHOCTSAM: 7 YCJIOBCK — «TCOpPETHYECKas (PU3UKa»; 3 —
«(husuka aTOMHOTO sIpa M AJIEMEHTAPHBIX YaCTUI»; 2 —
«paaroduonorusi» u 1 4eJoBeK — «MareMaTu4eckoe Mojie-
JIMPOBAHUEC, YUCIICHHBIC METO/bI 1 KOMIIJICKCEI IIPOrpaMm».
Yucao acmupaHToOB, 00YYAIOIIMXCS Celdac B aCUPAHTYPE
OMSIN, cocrapnser 48 veoBeK.

Me:xayHapoaHOe cOTpyAHHYecTBO. braromaps mon-
nepxke mporpammbl «boromro6oB—MHpensmy momabckue
CTYyAEHTBl MMEIOT BO3MOMKHOCTB PETYISIPHO IOCEIATh

used on the local level for expressing the relation between x
and y, secondly, for the construction of a recursive proce-
dure for the estimation of the model’s parameter, and lastly
it allows a global smooth approximation in an automatic
mode by piecewise cubic polynomials. While in the case of
data with no or small errors such an auto-tracking piecewise
approximation gives very good results; in the case of errors
with large variance, there are problems with the C Vand C?
continuity. To enhance the reliability of this procedure, an
interactive four-step smoother has been developed that in-
cludes: 1) thinning of data points; 2) local estimation of the
ordinates of the selected points; 3) knot detection based on
the estimated points; 4) computation of the spline table.

The results of smoothing real physics data (see the fig-
ure) and their comparison with other techniques confirm the
efficiency of the proposed approach.

1. Dikoussar N. D., Torok Ch. Data Smoothing by Splines
with Free Knots. Report at the conference «Mathematical Model-

ing and Computational Physics» (MMCP’2006), Slovakia, 2006.
Subm. to «Particles and Nuclei, Lettersy.

2. Dikoussar N. D. Four-Point Transformation Methods in
Approximation and the Smoothing Problems. Plenary report at the

conference «Mathematical Modeling and Computational Physics»
(MMCP’20006), Slovakia, 2006. Subm. to «Particles and Nuclei,
Letters».

University Centre

Studies. On | September, a new academic year began
at the JINR University Centre (UC). Students are attending
classes at the JINR-based Departments of the Moscow En-
gineering Physics Institute, the Moscow Institute of Physics
and Technology, Moscow State University, the Moscow In-
stitute of Radio Engineering, Electronics, and Automatics,
and Dubna University. As usual, the UC has many attached
students coming from a number of higher education institu-
tions of Russia (the universities of Petrozavodsk, St. Peters-
burg, Tver, Tomsk, Tula, and Yekaterinburg). This academ-
ic year, the UC has also students from JINR Member States:
Poland and the Czech Republic.

The UC'’s total student enrolment is 276.

Admission to the JINR Postgraduate Studies. In the
autumn semester, 13 applicants were accepted in JINR post-
graduate studies: seven in the Theoretical Physics specialty,
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OUAN n HaXOAUTh MTOTEHIIMATBHBIX HAYIHBIX PYKOBOIUTE-
Jel cpenu coTpygHukoB MHctuTyTa. BH3UTBI TOTOBSATCSA
TIOMOIIIHUKOM PYKOBOANTENS YIPABICHUS HAYYHO-OPTraHu-
3aIMOHHON PabOTHl U MEXIYHAPOIHOTO COTPYIHHUYECTBA
OUAN mpodeccopom B. XMeap0BCKHM.

Toctsamu YHI] ¢ 1 mo 10 cenTsa6pst 66utn 10 cTyneHTOB
Omnonbckoro yHuBepcurera. [Iporpamma mpeObIBaHHS, B
YaCTHOCTH, BKJIOYAJIA 3KCKYpCHH B laboparopuu MHCTHTY-
ta (JIHO, JIAP, JIBD u JIPB), npuem B aupexnuu YHII. B
JIH® A. B. BuHOTpa1oB IPOIEMOHCTPHUPOBAI pedsTaM Mo-
nens BP-2, 3atrem mposen ux B 3an MBP-2. Cocrosnach
Bcrpeua ¢ M. Harkanuem u JOpyruMM  HOJIbCKUMHU
coTpyaHHKaMu, paboratonmmu B JIHD.

B nporpamme npeObIBaHMS ITOJIBLCKUX CTYACHTOB OBLIO
BBIJICIICHO BPeMsI JUIsl 3HAKOMCTBA C OKPECTHOCTSIMH JyOHBI
1 TIOCEIICHUS HCTOPUYECKUX M KyJIBTYPHBIX MeCT MOCKBBI
n Cepruesa [locana. [Toabpckne COTpyTHUKH OpraHU30BalIN
JUTSL MOJIOZIBIX OYIyIIMX KOJUIET BeYep POCCHICKOHN KyXHH.

Me:xayHapoaHble MeponpHsTHS W IUIAHBI Ha
2007 r. B cepemune oktsa6ps 2006 1. mupektop YHIL
. B. ®ypcaes modsBan B [Tonbme n Yexun. OnHoMN U3 11€-
JIel moe3Ku OBLTO TTO/IBEACHNE HTOTOB 00pa30BaTEIbHOM
gyacTu nporpammsl «boromobos—Mubensn» u ydactue B

CeMUHapax, MOCBAIIEHHBIX COTPYAHUYECTBY MOIBCKUX HH-
ctutyTos ¢ OVU.

Jpyras niens BU3uTa — y4yacTue B IOJAroToBke 4-it Me-
JKAYHApOAHOM CTyneHYeCKOW JeTHeH IIKOJbI «SnepHbie
METO/Ibl U YCKOPHUTENM B OMOJIOTHH U MEAMIIHEY, KOTOpast
npoiinet ¢ 8 mo 19 uromst 2007 r. B Yexuu. ITo ycraHOBHB-
uieiicss TpaauLMM IIKOJda TOTOBUTCS coBMecTHO Y HIT
OUAN, NHCTUTYTOM SKCIEPUMEHTANBHON M TPUKIaTHON
¢usukn Yemickoro texHuueckoro yuusepcutera (IIpara),
Yuusepcurerom uM. A. Munkesuda (ITo3nans, [lonsima) u
Wuctutytom snepHoit ¢usuku Akagemun Hayk Uexuu
(ITpara). Hayunas nmporpamMma HIKOJIbl BKJIFOUAET JIEKIIUH 110
sIIEpHOI (PU3MKe, YCKOPUTENISIM YacTHULl, AETEKTOpaM U3JTy-
YEeHUH, BU3yaIu3allid MEAULMHCKUX JaHHBIX, paHOTepa-
MUK, MEIUIIMHE U OUOJIOTHH, SACPHO-DU3NICCKHM METO-
JaM B SKOJIOTMHM M CMEXHBIX TUCHUIUIMHAX. B kauectse
JIEKTOPOB IIKOJIBI OyayT npuniamensl corpynauku OSSN,
a PYKOBOAMTENIEM CEKIUH «YCKOPUTEIM YacTUID) CTaHET
3amecTuTelNb aBHoro urxeHepa OSSN I. B. TpyOuukos.
Wudopmanuio o mkosie MOXHO HATH Ha caiire:

http://www.utef.cvut.cz/4SummerSchool/index.html.

Pemreno takoke, yTo mKkona B Yexuu OyIeT MpOXOIUThH
cpasy mocie JieTHel cryneHueckort mpaktuky YHIL 2007 .
10 HAMpaBJICHUAM HCCcienoBaHuil, Benymmxcs B OMSN,
MPOBEICHUE KOTOPOH IaHupyercs 24 WioHS — 7 HWIONA

three in Nuclear and Elementary Particle Physics, two in
Radiobiology, and one in Mathematical Modelling, Numer-
ical Methods, and Software Complexes. JINR’s total post-
graduate enrolment is 48.

International Cooperation. Thanks to support from
the Bogoliubov—Infeld programme, Polish students have
regular opportunities to visit JINR. During these visits,
some of them find their future scientific supervisors among
JINR scientists. The visits are prepared by Professor
W. Chmielowski, Advisor to the JINR Head of Research
Organization and International Cooperation division.

On 1-10 September, ten students of Opole University,
Poland, visited the UC. The visit programme included, in
particular, excursions to the JINR Laboratories (the Labora-
tory of Neutron Physics, the Laboratory of Nuclear Reac-
tions, the Laboratory of High Energies, and the Laboratory
of Radiation Biology) and a meeting at the UC Directorate.
At the Laboratory of Neutron Physics, Chief Engineer of the
IBR-2 reactor A.V. Vinogradov showed an IBR-2 model to
the students and then took them to the IBR-2 experimental

hall. The group had a meeting with Dr I. Natkaniec and oth-
er Polish staff at the Laboratory.

The visit programme also included sightseeing in the
neighbourhood of Dubna and excursions to the historic
sights of Moscow and Sergiyev Posad. Polish staff held a
Russian cuisine party for their future young colleagues.

International Activities and Plans for 2007. In
mid-October, the UC Director, D. V. Fursaev, had a visit to
Poland and the Czech Republic. One of the aims of the visit
was to evaluate the results of the education part of the Bo-
goliubov—Infeld programme and to participate in seminars
on cooperation between JINR and Polish institutes.

Another aim of the visit was to take part in preparing
the Fourth International Summer Student School on Nu-
clear Methods and Accelerators in Biology and Medicine,
which will be held on 819 July 2007 in the Czech Repub-
lic. As before, the School is organized jointly by the UC, the
Institute of Experimental and Applied Physics of the Czech
Technical University in Prague, Adam Mickiewicz Univer-
sity (Poznan, Poland) and the Institute of Nuclear Physics of
the Czech Academy of Sciences (Prague). The topic range
of the lectures to be given at the School includes nuclear
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2007 . bomee mompobOHyr0 WHGOPMALIUIO MOXHO Oymer
Haiitu Ha caiite YHI http://uc.jinr.ru/.

C 1 o 8 oxT0ps YueOHO-HAYTHBIH IICHTP COBMECTHO
¢ Jlaboparopueit HEUTPOHHOH (PU3UKH B paMKaX COTPYIHH-
yecTBa Mexay Berrepckoii akagemueit Hayk u O npo-
BOJMJI MPAKTHUKY CTyneHTOB u3 Benrpuu «Mcnonb3oBanne
HEUTPOHOB B Pa3IUYHBIX NPHIOKEHHUAX HA HMITYJIbCHOM
peakxtope UBP-2».

16 oktsa6ps mupexktop YHIL 1. B. @ypcae mpuHsn
y4acTHe B 3aceaHuH 0OBEIMHESHHOTO KOOPIHMHAIMOHHOTO
xomuTeta 1o corpynuudectsy OUAN-TOAP, roe BeicTymin
C TOKJ1a10M 00 OCHOBHBIX HAIIPABJICHUAX 00pa30BaTeIbHON
nesitenpHOCTH OVISAN, 0 mestensHOCTH Y4UeOHO-HAYIHOTO
nentpa. ['octu u3 Ilpetopun (FOAP) moGriBanm ¢ 03HaKO-
MHTEIBHBIM BH3HTOM B MEXIyHapOOHOM YHHBEPCHUTETE
TIPUPOABI, 00IIeCTBA U YenoBeka «/[yoHay.

[osuans ([Tonpmra), 22 okts0pa. [lonsckue mkonpHUKH, moObBaBmue B YHL] OUSIU B pamkax mporpammsl «boromo6os—Hpensay,

HX TIPETNOAaBaTeI! 1 OPTaHU3aTOPbl OTYETHOTO CEMHHApa

Poznan (Poland), 22 October. Polish school children who visited the JINR UC in the framework of the Bogoliubov—Infeld programme,

their teachers and organizers of the current seminar

physics, particle accelerators, radiation detectors, medical
imaging, radiotherapy, medicine and biology, frontier
physics, and environmental sciences. As lecturers, JINR
staff members will be invited; the Particle Accelerator sec-
tion will be headed by JINR Deputy Chief Engineer
G. V. Trubnikov. Information on the School is available at
its Internet site: http://www.utef.cvut.cz/4SummerSchool/
index.html.

It has been decided that the School in the Czech Repub-
lic will be held immediately after the UC-based Summer
Student Practice in JINR Fields of Research, which is
scheduled tentatively for 24 June — 7 July 2007. More de-
tailed information on the Practice will be put up at the UC’s
site: http://uc.jinr.ru.

On 1-8 October, the UC and Laboratory of Neutron
Physics jointly held a practice on different neutron applica-
tions at the IBR-2 pulsed reactor for Hungarian students.
The practice was organized as part of the cooperation be-
tween JINR and the Hungarian Academy of Sciences.

On 16 October, UC Director Dr D. V. Fursaev attended
a session of the Joint Coordination Committee for the Coop-
eration between JINR and the Republic of South Africa, to
which he presented a report on JINR main areas of educa-
tion and the UC’s activities. The guests from Pretoria had an
acquaintance visit to the Dubna International University of
Nature, Society, and Man.
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\H. C. Amenun, P. Jleonuyxu, JI. B. Manununa

Pa3pa0oTka HOBBIX T€HEPATOPOB COOBLITHUI
JJISL M3yYEeHH S CTOJIKHOBCHUH PEeJIATUBUCTCKUX

THKEJIbIX HOHOB

[TpoBomMbIe B HACTOSIIEE BpeMsI M ITAHHUPYEMBbIC
9KCTIEPUMEHTAIIbHBIC NCCIIEJOBAHNS CTOJIKHOBEHUH TsKe-
JIBIX MOHOB B IIMPOKOM AMANa30HE YHEPTUH ITyYKOB yCKO-
putesneil TpeOyIOT yIydIIeHHs y)Ke CYIIECTBYIOIINX U Pa3-
BUTHA HOBBIX (DEHOMEHOJIOTMYECKNX  KOMITBIOTEPHBIX
MoJIerNel, TaKk Ha3bIBaeMbIX MOHTe-KapiaoBckux (MK) rene-
paropoB coObITHII cTonKkHOBeHUI [ 1]. Tak, s mpoBeaeHAs
SKCTIepuMeHTOB Ha yckopurene LHC, B cuiry oxxnmaeMoit
OY€Hb OOJIBIION MHOKECTBEHHOCTH aJJPOHOB, /ISl MOZICIIN-
poBanus Tpebyrorcs OwicTpbie MK-remeparoper. Taxwme
MK-renepatops! SIBJISIFOTCSI MOILHBIM CPEICTBOM, IIO3BOJISI-
IOIIMM TIPOBOJNTH CPaBHEHHE M3MEPEHHBIX M TEOpeTHUE-
CKH TIPEICKa3aHHBIX XapaKTEPUCTHK MHOKECTBEHHOTO PO-
MKJICHHS 9aCTHI] C yIETOM yCIOBHH JAHHOTO 3KCIIEPUMEHTA.
Ocobo cnemyer oTMeTHTh, 4To MK-TeHepaTops! OymyT 00s-

3aTejbHO BOCTPEOOBAHbI PH ITOUCKE BO3MOXKHOIO 00pa3o-
BaHMsI CMELIaHHON KBapK-aJJpOHHON (ha3bl CHIBHOB3aUMO-
JIeHCTBYIONIEH sIIEPHON MaTepuH B PEISTUBUCTCKUX CTOJ-
KHOBEHHUAX TSHKENBIX MOHOB, KOT/Ia 3apaboTaeT HyKIOTPOH
OUSIN, criocoOHbIIT yCKOPSITH TsKeNble HOHBI [2].

B OUSIN B pamMKax THAPOKHHETHIECKOTO OAX0/1A Pas3-
pabaTsIBaeTCs EeNbIi HA0Op TaKuX Mopenei [3], KoTopble
CMOTYT OIIUCATh Pa3JINYHBIC CTAANHU CTOIKHOBEHUSI PEIISITH-
BUCTCKHX TSDKEIIBIX MOHOB: IPEIPAaBHOBECHYIO KHHETHYE-
CKYIO TIAPTOHHYIO (KBapK-TIIFOOHHYIO) MIIM aAPOHHYIO CTa-
JIMI0, PABHOBECHYIO THAPOANHAMUYECKYIO CTAaIHIO C BO3-
MOXHBIM (DOPMHUPOBAHMEM KBAPK-TIFOOHHOW IIIa3MBbl, a
TaKKe CTAANIO a[pOHN3AINN YePEe3 TaK Ha3bIBAEMOE pPa3Mo-
pa’KUBaHHUE aJI[POHOB C MTOCIIEAYIOINM UX NEPEepacCcesHIEM
1 pacnajioM pe30HaHCOB. [ MIpoarHaMKKa ITO3BOISET OIIHU-

'N. S. Amelin|, R. Lednicky, L. V. Malinina

Development of the Novel Event Generators
to Study Relativistic Heavy Ion Collisions

Ongoing and planned experimental studies of relativis-
tic heavy ion collisions in a wide range of beam energies re-
quire development of new Monte Carlo (MC) event genera-
tors and improvement of the existing ones [1]. Especially
for the Large Hadron Collider (LHC) experiments, because
of very high hadron multiplicities, one needs fairly fast MC
generators for event simulation. The MC generators repre-
sent a powerful tool allowing for a comparison of the mea-
sured (multi)particle observables with the theoretical pre-
dictions in given experimental conditions. Particularly, such
MC generators will be certainly required in the near future
for the search for a possible formation of a strongly interact-
ing mixed quark—hadron phase in relativistic heavy ion
collisions at the upgraded JINR Nuclotron [2] .

At JINR, by the hydrokinetic approach, we are devel-
oping a set of the phenomenological computer models [3]
describing different stages of relativistic heavy ion colli-
sions: preequilibrium kinetic either hadron or parton
(quark—gluon) stage, equilibrium hydrodynamic stage with
a possible formation of the quark—gluon plasma, freeze-out
hadronization stage with the subsequent hadron kinetics in-
cluding rescatterings and resonance decays. The hydrody-
namics allows one to incorporate the complicated evolution
of the hot and dense system (fireball) at the possible phase
transitions encoded in a corresponding equation of state,
while the kinetics makes it possible to evaluate particle
spectra, taking into account the nonequilibrated character of
their formation even at the early evolution parton stage. The
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CBIBATh CJIIOKHYIO 3BOJIIOLIMIO FOPSIYEN U IUIOTHOU SAEPHOM
cucteMsl ((aiiepbona) mpyu HATHINU (Pa30BEIX MEPEXOT0B
MIOCPEICTBOM BBIOOpPA COOTBETCTBYIOILIETO YPABHEHUS CO-
CTOSIHUSI, B TO BPEMSI KaK KMHETHKA JENAaeT BO3MOXKHBIM
OLICHMBATh CIEKTPHl YAaCTHUI], NMPUHHMasi BO BHUMAaHHC
HEPaBHOBECHBIM XapakTep MX 0O0pa3oBaHus, JaXke Ha
paHHEN NapTOHHOM CTauy 3BOIIOLUH.

1. BbicTphlil reHepaTop pa3Mopa:KMBaHUS AJPoO-
HOB. M1 pa3pabortanu OpIcTpyto mporenypy MK-renepa-
UM aPOHOB, KOTOPask JaeT BO3MOXKHOCTb M3y4aTh U aHa-
JIU3UPOBATh PA3IMYHBIE XapaKTEPUCTHKU CTaOMIIBHBIX
a/[pOHOB U aJJPOHHBIX PE30HAHCOB, POXKJICHHBIX B YIBTpa-
PENSATUBUCTCKUX CTOJKHOBCHUSX TSDKEIBIX HOHOB [5].
MHOECTBEHHOCTH YaCTHI] OIPEJIEINAIOTCS Ha OCHOBE KOH-
LEMIUN XUMHUECKOTO pazMopaxuBanus. [Ipu sTom gactu-
LBl POXKAAIOTCA HAa XMMHUYECKON WM TEIUIOBOW THIIEPIO-
BEPXHOCTHU pa3MOpPaKMBaHNUS, KOTOpast 3aJIacTCs B Iapame-
TPU30BAaHHOM BHAE WM IIyTEM YHCIEHHOTO pEIICHUS
YPaBHEHHUH PEISITUBUCTCKOM THIPOJUHAMHUKH C 3a/IaHHBI-
MH HadaJlbHBIMU YCJIOBHSMH 1 ypaBHEHHUs cocTosHus. [1o-
MHMO CTaHJAPTHBIX HPOCTPAHCTBEHHONOJAOOHBIX CEKTO-
POB, C KOTOPBIMH ACCOLMUPYETCS] M3IyUEeHHE YaCTHI[ U3
o0beMa, JaHHas THIEPIOBEPXHOCTh MOXET TAaKKEe BKIIIO-
4aTh BPEMEHNIIO00HbIE CEKTOPA, C KOTOPBIMH ACCOLUUPY-
€TCs M3ITydIEeHHE YacTHUIl C TOBEPXHOCTU PACHINPSIOMIECHCS

corresponding computer codes are written in C++ language
and under the ROOT framework [4]. They can also be used
as stand-alone or in various combinations.

1. A Fast Hadron Freeze-out Generator. We have de-
veloped a fast Monte Carlo procedure of hadron generation,
allowing one to study and analyze various observables for
stable hadrons and hadron resonances produced in ultrarela-
tivistic heavy ion collisions [5]. Particle multiplicities are
determined based on the concept of chemical freeze-out.
Particles can be generated on the chemical or thermal
freeze-out hypersurface represented by a parameterization
or a numerical solution of relativistic hydrodynamics with
given initial conditions and an equation of state. Beside the
standard spacelike sectors associated with the volume de-
cay, the hypersurface may also include non-spacelike sec-
tors related to the emission from the surface of expanding
system. For comparison with other models and experimen-
tal data we demonstrate the results based on the standard pa-
rameterizations of the hadron freeze-out hypersurface and
flow velocity profile under the assumption of a common
chemical and thermal freeze-out.

CUCTEMBI. MBI TTOKa3bIBaéM pe3yJbTaThl, OCHOBAaHHBIC Ha
CTaHIAPTHBIX MapaMEeTPU3AIIIX TUIEPIOBEPXHOCTH pas-
MOpa)XKMBaHUS aIPOHOB M MPOQIISA CKOPOCTH TOTOKA, Jie-
mas  TPEIoNoKeHHE O HAIWYHH — OXHOBPEMEHHOTO
XUMHYECKOTO U TEIUIOBOTO Pa3MOPaKUBAHUSL.

HecmoTpst Ha ynpoleHHbIH CLIeHapuil pa3Mopa)xuBa-
HUS aIpOHOB OBIJIO TOJTYYEHO BIIOJHE pa3yMHOE OTHMCAHHE
OTHOILIEHUA MHOXECTBEHHOCTEW aJpOHOB U TMOMEPEUHbIX
CIIEKTPOB aJIPOHOB, M3MEpeHHBIX B bpykxeiiene (CILIA)
JUTS TICHTPATBHBIX AU + AU-CTOJKHOBEHUH Ha KoJuTaiaepe
RHIC [5]. IIpumep Takoro onmucaHus MpuBeIeH Ha puc. 1.
B T0 e Bpems reHepaTop BBIAACT 3aBHIIICHHBIC 3HAYCHUS
KOPPEJSIIIMOHHBIX PAJNyCOB, U C €T0 TIOMOIIBIO HE YAAJIOCh
MMOJyYUTh TIPABWJIBHOTO ONHCAHUSA  KOPPEISAIIMOHHBIX
¢ynkunit (KD) ToxIeCTBEHHBIX THOHOB.

B Hacrostiiee Bpemst MBI ITpOBEpsSIeM HMPUMEHHMOCTD
naHHou npocroit MK-monenu uisi onucanust SITUIITHYE-

Puc. 1. VlHBapuaHTHBIE pacHpeACICHUs] MO IOMEPEYHOMY HM-
MyJIBCY AJPOHOB B I[EHTPAJILHOM HHTEpBasie OBICTPOT. JlaHHBIE
xosabopanuu PHENIX (crutonrasie cumBoiier) [6] cpaBHHBAIOT-
Cs1 ¢ MOJICTIBHBIMH pacdeTaMy (THCTOrpaMMmel) [5]

—_
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(2zN)-1d2NJp, dp, dy, ¢2/GeV?2
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Fig. 1. The invariant transverse momentum spectra at mid-rapidi-
ty. The data from PHENIX (solid symbols) [6] are compared with
the model calculations (histograms) [5]

While simplified, such a scenario nevertheless allows
for a reasonable description of hadron multiplicity ratios
and transverse momentum spectra in central Au+Au colli-
sions at the Brookhaven Relativistic Heavy Ion Collider
(RHIC) [5] (see Fig. 1). It however fails to describe the cor-
relation functions (CF) of identical pions, overestimating
the correlation radii.

Presently, we are testing the validity of this simple MC
model using the data on elliptic flows measured at the
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CKUX TIOTOKOB a/IpOHOB, M3MEpeHHBIX pH dHeprusax RHIC.
Benercst paboTa 1o BKJIIOUEHHIO B IPOrpaMMy FeHepaTopa
OoJee peaTCTHIHBIX TapaMeTPH3aNN TOBEPXHOCTEH paz-
MOpPaXKMBaHHS, a TAKXKE M0 OOBETMHEHHIO 3TOTO T'eHepaTo-
pa ¢ mporpammoii s pemerns (1+3D)-MepHBIX ypaBHe-
HUH PEISITUBUCTCKON I'MPOANHAMUKH JUTS MOAETUPOBAHUS
Gornee CII0KHON CTaANN Pa3MOPAKUBAHUS aJPOHOB.

2. IIporpaMMa 4HCJICHHOTO pellleHNs 00JIbIMAHOB-
CKHX KMHeTHYeCKMX ypaBHeHUi. OnycaHHbIN BbIIIE Te-
HEepaTop pasMOPAKUBAHUA aAPOHOB MOXKET TAK)KEe HCIOIb-
30BaThCs KaK T€HEpaTop HAYaJbHOTO COCTOSIHHA JJIS YHH-
BepcalbHON KuHeTHdeckor wmoxaenu (YKM) [7]. DOta
KOMITBIOTEpHAsI IPOrpaMMa MOJCTUPYET AaTbHEHIITYI0 9BO-
JIONUIO (PACCEsTHUSI U paciiajibl) POKAECHHBIX CTAOMIBHBIX
aJIPOHOB U PE30HAHCOB ITyTEM YHCICHHOTO PEIICHUS pelisi-
TUBUCTCKUX YypaBHeHUll boibpunmaHa. YHUBEpPCAJIBHOCTb
MPOTrpaMMbl B TOM, YTO TOT € CaMblii BCTPOCHHBIN B Hee
YHUCJICHHBIN AJITOPUTM TOAXOAUT KaK JJId MOACIUPOBAHUA
KMHETHKH TAPTOHOB (KBapPKOB U ITTI0OHOB), TaK U JJIs MOJIe-
JIMpOBaHUA KUHETHUKH aJIpOHOB.

Cymectryet Bepcusa YKM, HasBannas YKM-R, xoto-
pas HanmcaHa B mporpammHOit cpene ROOT [4]. C momo-
B0 JAHHOH MPOTPaMMBbI MOIYIEHBI YUCICHHBIC PEIICHUS
PENSATUBUCTCKUX W HEPEIATUBUCTCKUX ypaBHEHHH boibi-
MaHa TpU BHIOOpE PAa3TUYHBIX HAYaIBHBIX YCIOBHH [7].

B wactHOCTH, OBIIO BOCTIPOM3BECHO U3BECTHOE AHAUTHU-
YECKOE PEIICHHE HEPENITUBUCTCKOTO ypaBHEeH!UsI bonbima-
Ha 1pu  c(epudecKU-CHMMETPUUHBIX  T'ayCCOBCKHUX
HaYaJIbHBIX YCIOBUSAX U MOATBEP)KICHO COOTBETCTBYIOIIEE
9TOMY PEUICHUIO COXPAaHEHHE BO BPEMEHH 3BOJIOINHU CH-
CTEMBI YaCTHIl UX UMIYIbCHBIX CHEeKTpoB u KO (puc. 2).
Takoe coxpaHeHHe BO BPeMsl PACIIUPEHUSI CUCTEMBI SIBJIS-
€TCs CIIEICTBUEM Pa3BUTHUS KOJUIEKTHBHBIX IOTOKOB YaCTHI
U OCTBIBaHUS cucTeMbl. [yt Gonee olmiero kiacca pere-
HUMH, ONTUCBHIBAOIINX YBOIOLUH HEPEISITUBUCTCKUX U PeIIsi-
THUBHCTCKHUX CUCTEM IPH aHU30TPOITHBIX Ha4YaJIbHBIX yCIIO-
BHAX, TaKke OOHAPYKEHO MPHOIM3UTENFHOE COXPaHEHHE
criektpoB U K®-yacTuir.

OTH pe3ynbTaThl BaXKHBI, HAIIPUMEp, JUIS TOHUMAHHS
c1a00i 3aBHCMMOCTH OT SHEPTUH CTOJIKHOBEHUS M Harpa-
BJICHUS B ITPOCTPAHCTBE HKCIICPUMEHTAIHLHO M3MEPEHHBIX
Ha yckopurene RHIC naTepdepoMeTprueckix paanycos,
M3BECTHOU Kak «3aranka marepdepomerpun RHICY [1].

3. IlporpaMma 4YHCJIEHHOTO pelleHHUs] YPABHEHHUH
peNATHBUCTCKON ruapoanHaMukH. [lpenmnonaraercs,
YTO CO3/JaHHBIE HAMH TEHEPATOP Pa3MOPAKUBAHUS aJPOHOB
1 IporpamMMa AJIsl YUCIICHHOTO PEIICHUST OOIBIIMAaHOBCKHUX
KHHETHYECKUX YpaBHEHHUH OymyT dactamu Ooree obmiero
THIPOKWHETHYECKOTO TeHeparopa cobOprtnii [3], mpemHa-
3HAQUEHHOTO JUIS aHAJM3a CTOJIKHOBEHWH PEIATHBUCTCKHUX

RHIC. We are also implementing more realistic parameteri-
zations of the freeze-out hypersurface, as well as coupling
the generator with our numerical (1+3D)-relativistic hydro-
dynamic equations solver (see below) to model a more
complex hadron freeze-out stage.

2. A Boltzmann Kinetic Equation Solver. A fast
hadron freeze-out generator can also be used as an initial
state generator for the Universal Kinetic Model (UKM)
code [7] which treats farther evolution (scattering and de-
cays) of the produced stable hadrons and resonances by
solving relativistic Boltzmann equations numerically. The
universality of the code means that the same implemented
numerical algorithm is suitable to model both the parton
(quarks and gluons) and hadron kinetics. There is a version
of the UKM, referred to as the UKM-R code, written under
the ROOT framework [4].

Using the Boltzmann equation solver, numerical solu-
tions of the nonrelativistic and relativistic Boltzmann equa-
tions have been studied at various initial conditions [7]. Par-
ticularly, the known analytical solution of the nonrelativistic
Boltzmann equation at spherically symmetric Gaussian ini-

tial conditions has been recovered and the corresponding
conservation of particle spectra and correlation functions
has been confirmed (see Fig. 2). Such a conservation during
the system expansion is a consequence of the developing
collective flow and cooling. Approximate conservation
properties have been found for a more general class of solu-
tions describing the nonrelativistic and relativistic systems
at anisotropic initial condition [7].

These results are important, e.g., to understand weak
energy and directional dependence of the interferometry
radii known as «the interferometry RHIC puzzle» [1].

3. A Hydrodynamic Equation Solver. As already
mentioned, the developed fast freeze-out hadron generator
and the UKM-R kinetic model or Boltzmann equation
solver are supposed to be parts of a more general hydroki-
netic numerical tool [3] for the analysis of relativistic heavy
ion collisions. This tool will include in addition a parton ini-
tial and parton preequilibrium part or solver of the kinetic
equations for quarks and gluons, as well as a relativistic hy-
drodynamic equation solver part allowing one to model an
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TSDKEJBIX MOHOB. JIOTIOMHUTENBHO 3TOT TeHeparop Oyner
BKJIIOYATh KOMITBIOTEPHBIE IIPOTPAMMBI, TO3BOJIIONINE
MOJENINPOBAaTh KaK HA4allbHYIO, TaK M IPEAPABHOBECHYIO
MApPTOHHYIO CTaJUU CTOIKHOBEHHS IIyTEM PEIIEHHs KHHE-
TUYECKUX YPABHEHUH Ul KBAPKOB U IIIOOHOB, 4 TaKXkKe
IIpOrpamMMy ISt PELIEHUs] PENATUBUCTCKUX THAPOAUHAMHU-
YECKUX YPaBHEHHH, MO3BOJIAIONLYIO MOAEIMPOBATh PABHO-
BECHYIO CTaJMI0 CTOJKHOBEHHS C Y4ETOM OOpa3oBaHUs
KBapK-IJIIOOHHOM IIa3MBl.

Kpome Toro, Mb1 Hamucanu Ha s13b1ke C++ KOMIBIOTEp-
Hyto mporpammy [8] miast wucnennoro pemenus (1+3D)-

MEPHBIX YPABHEHUH PEIATUBUCTCKON M1€aIbHON THAPOIU-
HaMHUKH METOJOM CIJIQ)KCHHBIX YacTHUI] B JIEKAPTOBOH M
TUIEpOOTNUECKON CHCTEMaX KOOPAMHAT IIPH 3a/laHHBIX Ha-
YaJbHBIX YCIOBUSIX U YPAaBHEHUH COCTOSTHUSA. Pe3ynbpratom
pelIeHus sABIAETCA Takke MH(POPMAIHs O MOBEPXHOCTH
pa3sMOpaKMBaHUS a[POHOB M MPOQUIE CKOPOCTH KOJJIEK-
TUBHOTO TIOTOKA COIVIACHO BBIOPAHHOMY KPHTEPHUIO
pa3MOpaKUBaHUsL.

MerTox CITaXEHHBIX YaCTHI[ IIMPOKO MPHUMEHSETCS
IIPU KOMITBIOTEPHOM MOJIEIMPOBAHUH B acTpOpU3HKE U
KOCMOJIOTHH, a TAKKe AJIs1 MOJICTUPOBaHMS B3pBIBOB. Briep-

Puc. 2. HavanbpHOE ¥ KOHEYHOE PACTIPEICICHUS X-KOMIIOHCHTHI 3-UMITYJIbCa YaCTUIIBI (@), IPOCTPAHCTBCHHOM X- (b) M BpeMEHHOH (¢) KO-
OpAMHAT TOYKH UCITYCKaHUS WX TOYKHU MTOCIeTHEro B3aumoeiicTBus u K®, coOOTBETCTBYIONIME STHM TOUKaM, Kak (DYHKIMH KBaapaTa pas-
HOCTH 4-MMITYJILCOB YaCTHIL, ¢, (), TOIy4EHHBIX IPU MOZIETHPOBAHUH € oMoIbi0 YKM-R N = 4003B0FOIHH TAKEITBIX OECCIMHOBBIX
6030H0B ¢ Maccoi m = 0,938 '9B/c” mpu Bpemenn sBomonun ¢ = 200 pm/c. Tucrorpammet 7, 2 u 3 (b 1 ¢) COOTBETCTBYIOT 0| = 0 (Hayab-
Hoe x-pacnpenenenue), 40 n 400 m0. [Toka3aHHbIE Ha PUCYHKE PE3yJIBTaThl IayCCOBCKOTO (prTa MMITYIbCHBIX pactpenenennii 1 KO corna-
CYIOTCSI C HAYaJIbHBIMU 3HaYeHUAMU 0 = (m T 0)1/ 2= 0,3492T5B/c, A= 1,tne T pUuRy="7 (M — HauaNbHBIC 3HAUYCHHS TEMIICPATYPHI U pa-

JAnyca CUCTEMbI COOTBETCTBEHHO
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Fig. 2. Initial and final distributions of the x-components of particle 3-momentum (), spatial x- (b) and time (c¢) coordinates of the emission
or last collision points and the CF corresponding to these points as functions of partlcle 4-momentum difference squared, g;,,,, (d) obtained
in the UKM-R simulation of N = 400heavy spin-0 bosons of mass m = 0. 938GeV/c? at the evolution time 7 = 200 fm/c. The histograms /, 2
and 3 in panels b and ¢ correspond to o = 0 (initial x-distribution), 40 and 400 mb, respectively. The shown results of Gaussian fits of the
momentum distributions and the CFs agree with the input initial values o = (mT; 0)1/ 2 =0.3492GeV/c, A = 1, where T; pand Ry = 7fmare ini-

tial system temperature and radius, respectively
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Fig. 3. Energy density (a) and longitudinal flow velocity (b) as functions of the longitudinal space-time rapidity # = 0.5In[(t+ z) /(¢ — z)]

and the evolution proper time 7 = (t2 -2 )1/2 starting at 7 = 1 fm/c
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Fig. 4. Energy density (a) and longitudinal flow velocity () as functions of the longitudinal coordinate and the evolution time starting at

t=11fm/c

equilibrium collision stage with a possible formation of the
quark—gluon plasma.

We have already written a C++ code allowing one to
solve the equations of the (1+3D) perfect relativistic hydro-
dynamics numerically by a smoothed particle method [8].
This hydrodynamic equation solver solves (1+3D)-rela-
tivistic perfect hydrodynamic equations in Cartesian or hy-
perbolic coordinate system at given initial conditions and
equation of state by the smoothed particle method, and pro-
vides information about hadron freeze-out hypersurface and
collective flow velocity profile according to the chosen
freeze-out criterion.

The smoothed particle method is widely used to per-
form simulation studies in the astrophysics and cosmology,
as well as in the explosion modeling. The first application of
the smoothed particle method to solve relativistic hydrody-
namics equations with the aim to model hydrodynamic evo-
lution of relativistic ion collisions was done by a Brazilian
group [9].

Our smoothed particle hydrodynamic code [8] is
presently under test against known analytical and numerical
solutions. Thus, from Figs. 3 and 4 one can see a good
agreement of the numerical (points) and analytical (black
lines and curves) solutions for the evolution of a perfect rel-
ativistic massless pion gas with particular flow velocity ini-
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BBIC ATOT METOJI OBUT MPUMEHEH OPa3UIIbCKOM TPyIon Gu-
3MKOB JUIS PEIICHHUS PENIITUBHCTCKUX THAPOIMHAMHUYCCKHX
YPaBHEHUH € LIENbIO MOACIUPOBATH 3BOIIOLHIO CTOJIKHOBE-
HUHN TSDKEJIBIX HOHOB [9].

Hamma xomnbrotepHas nporpamma [8] pemeHus pes-
TUBUCTCKUX YpPaBHCHMH THAPOAMHAMHKH METOJIOM CIJa-
JKCHHBIX YaCTHUI] HAXOMUTCS B CTaJUH TECTUPOBAHUA U
CPaBHEHHSI C U3BECTHBIMU aHATUTUYECKUMHU M YUCICHHBI-
Mu pemeHnsiMUA. Ha puc. 3 u 4 MoXkHO BHIETh XOpollee co-
IJIacye YUCICHHBIX (TOYKH) U aHATUTUYECKUX (YepHBIC JIH-
HUU U KPUBBIE) PEIICHUI, OMMCHIBAIOLINX IBOIIOLHIO He-
QJILHOT'O PEJISITUBUCTCKOTO 6€3MacCOBOI0 MMOHHOIO ra3a co
CIelHaJIbHbIM BBIOOPOM Ha4aJbHBIX CKOPOCTEH MOTOKa
(Tax HazpiBaeMas mopenb boepkena [10]), momydyeHHBIX
COOTBETCTBEHHO B THNEPOOIMYECKOW U  JIEKapTOBOM
cucTeMax KOOpAMHAT.

B 3axiaroueHne Mbl XOTEIH Obl OTMETUTD, YTO pa3pa-
0O0TKa OMMCAHHBIX KOMITbIOTECPHBIX Mo,uenef/i IIPOBOJAUTCH B
PpaMKax IMpOoCKTa eBpOHCﬁCKOﬁ I/ICCHCHOB&TCJ’[LCKOI‘/'I TpynIibl
«TspKenble NOHEI Ipu yIbTPAPCIATUBUCTCKUX DHEPIUAX».

tial conditions (so-called Bjorken model [10]) calculated in
hyperbolic and Cartesian coordinate systems, respectively.
The development of the outlined computer models has
been carried out within the scope of the ERG (GDRE):
Heavy ions at ultrarelativistic energies — a European Re-
search Group comprising IN2P3/CNRS, Ecole des Mines
de Nantes, Universite de Nantes, Warsaw University of
Technology, ITEP (Moscow) and the Bogolyubov Institute
for Theoretical Physics, NAS of Ukraine. This work has
been supported, in part, by a grant of the Russian Agency
for Science and Innovations, by the special programme of
the Ministry of Science and Education of the Russian
Federation and by the Grant Agency of the Czech Republic.

Ota rpynna BKIOYaeT COTPYAHUKOB U3 IlonuTexHnueckon
wkonsl Hanra, Hanrckoro yHusepcutera, BapmiaBckoro
TEXHOJIOTHYECKOTO YHUBEpCUTeTa, MIHCTUTYyTa TeopeTnye-
ckoit pm3uku (MockBa) u UHCTHTYTa TeopeTHuecKoil (pu-
3uky uM. H. H. Boromo6oBa HAHY (Kuer). PaboTbl BbI-
TIONHSIOTCS TIPH YaCTHYHOW (PUHAHCOBOW IMOIIEPIKKE U3
rpanToB Poccuiickoro areHTCTBa 10 HayKe M MHHOBAIMAM U
I'panToBorO arerrcTBa Yemickoil Pecybnuku, a Taxxke u3
rpaHTa 1o CrenualbHON nporpaMme MuHUCTEPCTBA HAYKH
u obpazoBanus PO.
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A. A. Banoun, 3. I. banouna

Du3nka ¢ NOMOUIbIO JIA3ePOB —
OT PEJIATUBUCTCKOIO POKICHUSA YACTHUILI
10 TEXHOJIOTHH 00padOTKN MaTepHUaJIOB

BBenenmne. B mocnennue Heckonbko yieT B JIBD B pam-
Kax TeMbl iepBoro npuoputera MAPYCSI pa3BuBaercs HO-
BOE HaIpaBJICHNE HCCIICIOBAHNHN, CBA3aHHOE C HCIIOJIb30Ba-
HHEM Ja3epoB B ¢u3uke. OOIaCTH MPUMEHEHHS JIa3ePOB
YCIIOBHO MOJKHO pa3/iesIuTh Ha (yHIAMEHTAIbHBIE U TPH-
knagabie. K GyHIaMEeHTaIbHBIM MOKHO OTHECTH PEISITH-
BHCTCKHE PEKXUMBI B3aHMOJCHCTBHS JIA3€PHOTO M3ITyUECHUS
CBEPXBBICOKON MHTEHCUBHOCTH C IJIA3MOI1; TeHEPALUIO BbI-
COKHX TapMOHHMK; TC€HEPAIMIO CBEPXBBICOKMX MAarHUTHBIX
TI0JIeH B IJIa3Me; MHIYIUPOBAHNE SAEPHBIX PEAKIIUiL; TeHe-
panuio MydYkoB TOPSIYMX MOHOB; yJapHbIE BOJIHBI B BEIe-
CTBE MOJ BO3JCHCTBHEM JIA3€PHOTO M3TYUEHHS; CO3IaHUC
PEHTI€HOBCKHX JIA3€POB; JUATHOCTUKH C BEICOKMM BPEMEH-
HBIM pa3peneHneM. [Ipukiagabie 00IacTH UCIIONb30BAHUS
Ja3epoB: MEAWIMHA (JTa3epHas TUArHOCTHKA U XUPYPTHs),

JMarHOCTUKa W MOHHMTOPHHI ITy4YKOB 4acTHll, oOpaboTka
Marepuaos.

VccrnenoBanns B HEKOTOPHIX M3 3TUX 00JIACTEeH BEIyT-
Csl B COTPYAHUYECTBE C IPyNIIaMU TEOPETUIECKOH (pr3nku u
¢msukn mnasmel GSI  (Japmmranr, Tepmanms), 3A0
«BHUTOII» (dybna) u yausepcuteroM «/lyoHa». PaboTs!
OCBEIIAJINCH B JOKJIA/IaX, CACMaHHBIX coTpyaHuKaMu JIBD
OUAN u GSI B [Iy6He u lapmmtaare, Ha MEXKTyHAPOTHBIX
COBEIIAaHMAX MO (HU3UKE IUIa3Mbl M B3aUMOJICHCTBHIO
YABTPAKOPOTKHUX JIA3EPHBIX UMITYJIECOB C BEIIECTBOM.

Cotpynauaectso JIBD OUAU ¢ GSI B obmacTu azep-
HOW (pn3mKmM, BKIIOYAs B3aMMOEHCTBUE YIBTPAKOPOTKHUX
JIa3ePHBIX UMITYJICOB C BEIIECTBOM M IIEPEHOC PEHTTEHOB-
CKOTO M3JTy4EeHUs 1 TOPMOKCHHUSI HOHOB B BEICOKOTEMIIEPA-
TYpHOH IUIa3Me, YCIEIHO pa3BUBAEeTCs yxe 5 jeT. B okrs-

A. A. Baldin, E. G. Baldina

The Physics with Lasers: From Relativistic
Particle Production to Material Processing

Introduction. During the recent years, a new direction
of research related to application of lasers in physics has
been developed at LHE in the framework of the first-priori-
ty topic MARUSYA. Laser applications can be conditional-
ly divided into fundamental and applied fields. Relativistic
regimes of interaction of ultrahigh-intensity laser radiation
with plasma, generation of high harmonics, strong magnetic
fields in plasma, induced nuclear reactions, generation of
high-energy ion beams, shock waves in matter under the im-
pact of laser radiation, x-ray lasers, diagnostics with fine
time resolution can be attributed to the fundamental prob-
lems. Applied fields in which lasers are used are medicine
(laser diagnostics, surgery), diagnostics and monitoring of
particle beams, material processing.

Investigations in some of these fields are performed in
collaboration with the theory and plasma physics groups at
GSI (Darmstadt), ZAO VNITEP (Dubna), and Dubna Uni-
versity. The work was covered in reports delivered by LHE
and GSI employees in Dubna, Darmstadt, at international
workshops devoted to plasma physics and interaction of ul-
trashort laser pulses with matter.

The collaboration of JINR’s LHE with GSI (Darm-
stadt) in the field of laser physics, including interaction of
ultrashort laser pulses with matter, x-ray transfer and ion
stopping in high-temperature plasmas, has been successful-
ly developing for already five years. A workshop devoted to
theoretical and mathematical description of processes of
generation and propagation of particles, fields and radia-
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6pe 2005 r. B [lapMimTanare cocTosiock pabodee coBelia-
HHE, TOCBSIICHHOE TEOPETUIECKOMY U MaTEMaTHUECKOMY
OITUCAHUIO TMPOIECCOB TEHEPALMH U PACIIPOCTPAHEHNUS Ya-
CTHI], TIOJICH M M3JIy4eHUH B KOPOTKMX HEPaBHOBECHBIX
I1a3Max. JTO COBEIIaHUE MPOIOIDKAIO CEPHIO MOJOOHBIX
COBEILIaHNH, TPOBOANMBIX €BPOTICHCKIMHU HAayIHBIMU IICH-
Tpamu onuH pa3 B aBa roma. Corpymauku JIBD OUSUN
A. A. bannun u 3. I. banauHa, TpUHSIBIINE B HEM y4acTHE
no npuramenuto a-pa T. llnerens, npeacraBuwin gokia-
b, TIOCBSIILICHHBIE paboTaM, MPOBOAUMBIM B 3TOM Harlpa-
pnennu B OUSAN. Tak, B nokiane A. A. banauna 6611 mpea-
CTaBJIEH OOLIMH TOIXOA TEOPUH aBTOMOJEIBHOCTH, €T
MIPUMEHEHNE B PEIATUBHCTCKON ANEpHON (usnke u myTH
MOCTPOCHUST  aBTOMOJEJBHBIX ~ pEImICHHH B oOmactu
TEHEpalluid M YCKOPEHHUS IMYYKOB 3apsDKCHHBIX YacTHIl B
MOIIHBIX JIEKTPOMAarHUTHBIX TOJISX.

B GSI mon pyxoBomctBom mpodeccopa K. FO. Butre
ctpoutcs kpynHsli azep PHELIX. B sTom nazepHoMm kom-
IIeKce, KOTOpbIi OyaeT BBeneH B neiicteue B 2008 1., mpe-
JYCMOTPEHBI [IBE OIINH, MTO3BOJIAIOIINE OXBAaTUTH IIHPO-
KM KpyT IapaMeTpoB J1a3epHoH r1a3mel. [lepBas onnus Ha
JUINTENIFHOCTh UMIydabca 1—-10 HC W TONHYIO SHEPTHIO
1 xJ[x OyneT 3amymieHa yxe k koHiry 2006 T. Bropas ommms,
ITyCK KOTOpoi 3aruranupoBad Ha 2008 T, TO3BOIUT MOITY-
4aTh UMIYIbCH AMuTeabHOCTRI0 500—100 dc u sHeprueit

500 Ik, uTo 0OGecreunT MaKCUMaIbHYIO MOIITHOCTh OPSII-
ka 10! Br. Dta MOIITHOCTB SIBIISICTCS TIOPOTOBOI IS SIBJIE-
HUH POXKICHHS YaCTHUI] B JJA3EPHOM IT0JIE.

[pensoxxeHne N0 yHUKAJILHOMY DKCIIEPUMEHTY, Kaca-
IOLIEMYCSl MCCIICIOBAaHHS B3aMMOJCHUCTBHSI 3apsHKEHHBIX
YacTHUIL C TOPSYEH OHOPOAHOM TIIa3MOH Ha J1a3epHO-YCKO-
PHUTEIBHOM SKCIepUMeHTaIbHOM KoMmIuiekce GSI, ObL1o
npeacrasieno Ha XXIX Epomneiickoii koHdepeHIMH 110
B3aumMozeiicTBuo nazepa ¢ Bemectsom (ECLIM-2006) B
utore 2006 . B Magapue [1].

Jlpyroe HarpaBJeHUE UCCIIEJOBAaHNH, TPOBOSIINXCS B
JIBO OUAU B cotpynundectse ¢ yueHbIMU GSI, — 310 HC-
CJIC/IOBaHNE B3aUMOJICHCTBHS YIBTPAKOPOTKUX JIA3EPHBIX
HMITYJIbCOB C BEIIECTBOM, MEXaHU3MbI TeHEepalnui 1 yCKo-
PEHUS YaCTHI] B MHTCHCHUBHBIX AJICKTPOMArHUTHBIX TTOJISIX.
A. A. banaux Ha OCHOBE aBTOMOJICIIBHOTO TTOJIX0/1a ITPOBEI
HCCIIEJIOBAaHNE PEKUMOB TEHEPAIMH AJIEKTPOHHO-NO3HU-
TPOHHBIX Tap MPH B3aMMOICHCTBUU KOPOTKOTO MOIIIHOTO
JIa3epHOTO UMITYJIbCa C TBEP/I0i MumIeHb10. [TpeaBapuTers-
HBIC pe3yJbTaThl OBUTH JIOJIOKEHBI HA CEMUHApE B TPYIIIEe
teopun GSI. IpeanoxeHne no SKCHEPUMEHTY MPU3HAHO
WHTEPECHBIM, W B HACTOAIIEE BpPEMsI TOTOBHTCS
Ty OIMKaIHs.

BenyTcs nccnenoBanus U B MPUKIIATHON 00IACTH MPH-
MEHEHHS JIa3epPOB B MPOMBIIUIEHHOCTH. HekoToprie Teope-

tions in short-lived nonequilibrium plasmas was held in
Darmstadt in October 2005. This workshop continued the
series of workshops held by the European science centres
every two years. The LHE researchers A. A. Baldin and
E. G. Baldina, who participated in the workshop on the in-
vitation of Dr T. Schlegel, gave reports devoted to the activi-
ty performed in this field at JINR. Thus, A. A. Baldin pre-
sented the general self-similarity approach, its application
in relativistic nuclear physics and ways of construction of
self-similar solutions as applied to generation and accelera-
tion of beams of charged particles in intensive electromag-
netic fields.

The large laser PHELIX is being constructed at GSI un-
der the leadership of Prof. K. Yu. Witte. This laser complex,
planned to be put into full-scale operation in 2008, has two
options covering a wide range of laser plasma parameters.
The first option with the pulse duration of 1-10 ns and the
total pulse energy of 1 kJ will be put into operation already
by the end of 2006. The second option to be commissioned
in 2008 will provide the pulse duration of 500-100 fs and

the energy 500 J with the maximum power about 101 w.

This is the threshold value for particle production in a laser
field.

The proposal of the unique experiment on interaction
of charged particles with hot homogeneous plasma at the
GSl laser-accelerator complex was presented at the 29th Eu-
ropean Conference on Laser Interaction with Matter
(ECLIM-2006) in June 2006 in Madrid [1].

Another direction of research performed by LHE re-
searchers in collaboration with GSI scientists is the investi-
gation of interaction of ultrashort laser pulses with matter,
mechanisms of particle generation and acceleration in inten-
sive electromagnetic fields. On the basis of the self-similari-
ty approach, A. A. Baldin studied the regimes of generation
of electron—positron pairs at interaction of short intense
laser pulse with solid target. Preliminary results were re-
ported at a seminar in the theory group at GSI. The proposal
of the experiment was found interesting. At present, a corre-
sponding publication is in preparation.

Research in the field of laser application in industry is
also performed at LHE. Some theoretical and practical
problems of laser material cutting are studied by the mem-
bers of the MARUSYA collaboration in cooperation with
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TUYECKHUE U IPAKTUYECKUE BOMPOCHI JIA3EPHON PE3KH MaTe-
puanoB uccieayorcs B komtadboparun MAPYCSI coBmect-
HO ¢ corpysaukamu 3A0 «BHUTOIID» ([dybna) wu
yauBepcuteTa «Jlyona». B JIBD B mepuox ¢ deBpans mo
ntoHb 2006 T. IPOIIIH TPH CEMUHAPA, TOCBSIIEHHBIX TPEM
Ppa3TMIHBIM 00JacTAM (PU3HUKHU C UCTIONB30BAHNEM JIa3ePHO-
ro uznydenus. Ilo pesynbraram 3TUX UCCIIEAOBaHUN B Ha-
cTosimee Bpems corpynaukamu JIBD OV opopmisioTes
JIBE KaHIUJATCKHE UCCEPTALlK, TOTOBUTCS MaTepHall eIe
JUIT  ByX JUCCepTaluil aclUpaHTOB — YHHBEPCUTETa
«[dy6Hay.

1. PeasiTuBHCTCKOE POKAeHHE YACTHUI[ YJIHTPAKO-
POTKHMH JIa3epPHBIMH HMIYJIbCAMHU. ABTOMO/JEJIbHBII
noaxoa. OxHo n3 Hanbosee OypHO Pa3BUBAIOIINXCS ceiidac
HampaBieHu (QyHIaMEeHTaIbHOW QU3UKN — (HU3HKA YITb-
TPAKOPOTKHX JIA3E€PHBIX UMITYJIECOB — B (POKYCE HCCIIEN0-
BaHMH MHOTHMX Hay4YHBIX LEHTPOB Mupa. MccremoBanus
MIPOIIECCOB B JIA3€PHOH IIIa3Me, OCOOCHHO SBICHUH MPUH-
IUTHAIFHO HOBOTO BPEMEHHOTO MacmTaba — MUKO-, (heM-
TO-, aTTO- U 3€NTOCEKYH, YPE3BbIUalHO HHTEPECHBI C TOY-
KU 3pCHUS HOBBIX IIPEACTABICHNUI 0 pu3nke Mukpomupa. C
TIOSIBJICHUEM JIA3€POB C MMITYJIbCAMHU TaKOW JUINTEIBHOCTH
CTaHOBUTCS BO3MOKHBIM HCCIIEIOBATh TOHKYIO BPEMEHHYTO
CTPYKTYpPy aTOMHBIX ITponeccoB. Eciy AIUTENbHOCTH HM-
ITyJIbCOB MEHEE (PEMTOCEKYH I OyIyT JOCTUIHYTHI B SKCIIE-

PHUMEHTE, MOXHO OyZIeT TOBOPHUTH O IIPUHIUIINATIBHO HOBOM
YPOBHE HCCIICIOBaHUS CBOWCTB BEIIECTBA HA BPEMEHHOM
MaciiTabe, CyIIeCTBEHHO MEHbBLIEM, YeM XapaKTepHbIE
BpEMEHa peNaKcallii B aTOMax, M Jake CPAaBHUMOM C Mac-
mTaboM SIEPHBIX HPOLECCOB POXKICHUS M aHHUTMWIALNA
yactul. Tak, Hampumep, A1 ONUCAaHKs aTOMa BOIOPO/a Xa-
paKkTepHOE BpeMs «OOPAICHUS» HIEKTPOHA BOKPYT IIPOTO-
Ha COCTABIISICT AKCIEPUMEHTAIBHO HaOIIOAaeMyIo Tenepb
BenmmuuHy 2,6 ¢pc. OauH U3 BOSMOXKHBIX PEKUMOB TeHEpa-
LMK 3apsDKEHHBIX YacTHI] B BEILECTBE IOJ BO3ACHCTBHEM
HMHTEHCHBHOTO BHEIIHETO IIOJIS, TaK HAa3bIBAEMBIH ITy3bIpb-
KOBBI1 (aBTOMOJIENTBHBIN ) pesknM (bubble regime), 6511 TEO-
peTHyecKy mpeacka3an B paboTtax [2], a 3aTeM mpoaeMOH-
CTPUPOBAH C MMOMOIIBI0 YHCICHHOTO MOierpoBanus [3] u
HaOIIOAIICS SKCIIEPUMEHTAIBHO.

Vxe caMm QaxT morydeHust GeMTOCEKYHIHBIX (M Jake
aTTOCEKYH/HBIX) UMILYJbCOB OTKPHIBACT IPHHIUITHAIBHO
HOBBIE BO3MOKHOCTH JIJISI TPOBEPKH M (POPMYITHUPOBKH Oa-
30BBIX THUIIOTE3 U IOJIOKEHUI O Ipoueccax poXAeHHs da-
ctun 1 popmupoBanus n3nyderns. OcoObIit HHTEpeC IMpe-
CTaBIIsieT MpoblieMa ONMUCAHMS PEIITUBUCTCKUX MHOI04Ya-
CTHUYHBIX CHCTEM. TaK, SKCHEepPHMEHTAIbHO HaOrofaeMast
HaIlpaBJIeHHAsl TeHEePALHs YJIEKTPOHHBIX CI'YCTKOB C JHEp-
rusiMa - 3NeKTpoHOB ~100 MeB  mpm  B3ammopelcTBHH
(EeMTOCEKyHIHBIX JIa3epHBIX HMILYJIbCOB C BEIECTBOM

ZAO VNITEP (Dubna) and Dubna University. Three semi-
nars devoted to three different fields of physics with lasers
were held at LHE in February—June 2006. At present two
PhD theses of LHE physicists are in preparation on the re-
sults of this research, two postgraduate students of Dubna
University have begun work on their theses.

1. Relativistic Particle Production by Ultrashort
Laser Pulses. Self-similarity Approach. One of the most
rapidly developing directions of fundamental physics now,
the physics of ultrashort laser pulses, is in the focus of re-
search at many scientific centres worldwide. Investigation
of processes in laser plasmas, especially phenomena of fun-
damentally new time scale, pico-, femta-, atto- and zep-
taseconds, is extremely interesting from the point of view of
new ideas concerning the physics of microworld. With the
development of such lasers, investigation of fine time struc-
ture of atomic processes becomes possible. If pulse dura-
tions shorter than femtaseconds are achieved in the experi-
ment, this will mean a fundamentally new level of investiga-
tion of matter properties at the time scale essentially smaller
than characteristic relaxation times in atoms and compara-

ble with the scale of nuclear processes of particle production
and annihilation. Thus, the characteristic time or electron
«revolution» around the proton in the hydrogen atom is
2.6 fs, the value experimentally feasible now. One of possi-
ble regimes of generation of charged particles in matter un-
der the impact of an intense external field, the so-called
«bubble regime», was first predicted theoretically [2], then
demonstrated by means of numerical modeling [3], and then
observed experimentally.

The very fact of feasibility of femtosecond (and even
attosecond) pulses opens fundamentally new possibilities of
verification and formulation of basic hypotheses and propo-
sitions concerning the processes of particle and radiation
production. Of special interest is the problem of description
of relativistic multiparticle systems. Thus, the experimental-
ly observed generation of directed electron bunches with
electron energies about 100 MeV at interaction of femtosec-
ond laser pulses with matter is one of such relativistic col-
lective effects.

Experimental and theoretical investigation of relativis-
tic collective effects in particle production in cumulative
and subthreshold reactions in the field of relativistic nuclear
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OTHOCHUTCS K TaKHM PEIATHBUCTCKHM KOJUICKTHBHBIM
s pexTam.

OKCIIepHMEeHTAIbHOE M TEOPETHYECKOe U3YyUCHHE pe-
JIATHBUCTCKUX KOJJICKTUBHBIX 3(h(EKTOB IpH 00pa30BaHIH
YaCTUL B KyMYJSTHBHBIX M IIOAIIOPOTOBBIX PEAKIHAX B
00JTaCTH PENATHBUCTCKON SACPHON (PH3MKH MOKa3aio -
(EKTHBHOCTh IPUMEHEHHs aBTOMOJEIBHOTO IIOAXO0AA
[4, 5]. O6o6mas 3TOT MOAXOd Ha CITydail KOJUICKTHBHOTO
B3aMMOJCIHCTBHS I'PYIIBI KOT€PEHTHBIX (DOTOHOB C DJICK-
TPOHAMH, YAAeTCs OIMCcaTh HaOIIONaeMyIo MOHOXPOMAaTHY-
HOCTB 1 MaJIbIi SMUTTAHC YCKOPEHHBIX 3JIEKTPOHOB (pHcC. 1)
U JIaTh IPeCKa3aHus Ha COOTHOILICHUE CeYCHHH TeHepauy
YCKOPEHHBIX JJIEKTPOHOB M OOPa30BaHHBIX IMO3UTPOHOB
(puc. 2).

OnruMu3anys yCJIOBHH I'€HEpaluy MO3UTPOHOB IPH
MIOMOIIM KOPOTKHX JIA3ePHBIX HMITYJIbCOB IPEICTaBIACT

Puc. 1. PacueTHoe pacnpesienenne Mo UMIyJIbCcaM U yIaM 3JIeK-
TPOHOB, YCKOPEHHBIX MOJ ACHCTBHEM YIBTPAKOPOTKOTO JTa3epHO-
ro UMITyJIbCa

WHTEpeC I paguorpaduu, OHOIOTHH,

MTO3UTPOHHON TOMOTpapHH.

MEIUIINHBI,

2. BzanmogeiicTBHe 3apsizKeHHBIX YACTHII U M3J1y4e-
HHS ¢ TOpsiYeil IVIOTHOM M1a3Moii. V3yuenue npoieccos
B3aNMOJICHCTBYSI 3apsDKCHHBIX YacTHIl U (DOTOHOB C Belle-
CTBOM MMeeT OOJbIIOe 3HAYCHUE B TAKMX OOJNACTAX, KaK
(u3MKa I1a3Mbl U BBICOKHX IJIOTHOCTEH SHEPIUU B Bellle-
CTBE, MHEPLUUAIILHBIN TEPMOSACPHBIN CUHTE3, B MPUKIIA-
HBIX MCCEJOBAaHUSX C UCMOIb30BAHUEM JIA3€POB U ITyUKOB
3apsKEHHBIX YacTHLL. Teopust B3aUMO/IEHCTBUS HOHOB C XO-
JIOJHBIM BEIECTBOM, UCIONb3yeMasi B HACTOAIIEE Bpems,
onupaercs Ha noaxox bere—broxa ¢ HeKOTOPEIMU TOMPaB-
KaMu. OTa MOJIENb UMEET Psifi HEJOCTAaTKOB. Tak, TOpMOKe-
HUE B CIIOKHBIX MOJIEKYJSPHBIX BEIECTBAX MOXKET OTIIH-
yarecst oT 20 go 100 % ot mpencka3bsiBaeMON BEJIIMYMHBL

Puc. 2. OTHOIIEHHE CEUEeHHUsT POXKICHHUS TO3UTPOHOB M YCKOPEH-
HBIX JIEKTPOHOB 110J1 yriioM 0° 1 2° roj ieficTBUeM yIIbTpakopoT-
KOTO JIa3epHOT0 UMITYJIbCA
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Fig. 1. Calculated momentum and angular distribution of electrons
accelerated by the short laser pulse

physics proved the efficiency of the self-similarity approach
[4, 5]. By generalizing this approach to collective interac-
tion of a group of coherent photons with electrons, it is pos-
sible to describe the experimentally observed monochro-
maticity and low emittance of accelerated electrons (Fig. 1),
and to make predictions on the ratio of the cross sections of
generation of accelerated electrons and produced positrons

(Fig. 2).

Optimization of positron generation by short laser puls-
es is of interest in radiography, biology, medicine, positron
tomography.
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Fig. 2. Ratio of short-laser-pulse-generated positron and electron
cross sections at 0° and 2°

2. Interaction of Charged Particles and Radiation
with Hot Dense Plasmas. Investigation of interaction of
charged particles and photons with matter is of great impor-
tance in such fields of physics as plasma physics and
physics of high energy density in matter, inertial confine-
ment fusion, applied research using lasers and charged par-
ticle beams. The theory of ion interaction with cold matter
used at present is based on the Bethe—Bloch approach with
some corrections. This model has certain problems. Thus,
stopping in complex molecular substances can differ by
20-100% from the predicted value; experimental range can
differ from theoretical one up to 20% for thick (porous) tar-



o R L el VLl 10 W | (O A s

AT THE LABORATORIES OF JINR

OTIIMYHUE SKCIIEPUMEHTAIBHOTO TPoOera OT TEOPETHIECKO-
TO B TOJICTBIX (TIOPHCTHIX) MUIICHIX MOXKET COCTABIISITH JI0
20 %. Kpome Toro0, 3KCTIepUMEHTATBHBIC TaHHBIE IS TSKe-
JIBIX MOHOB (hparMeHTapHbI, YTO 3aTPYAHSIET «HACTPOUKY»
MOJICTIH, OCOOCHHO BaXKHYIO JUISi MEIMIMHCKHX IYYKOB
YCKOPEHHBIX YaCTHII.

V3mepeHusi, BBINIOJHEHHBIE B paMKax JKCIIEPUMEHTa
S249 na ycxopurene SIS-18 B GSI rpymmoii ¢pusznkoB u3
BHUND®, OUAN u GSI, creruanbHO MOCBAIIEHHBIE HC-
CJICIOBAHHIO BIIMSIHUSI MHUIICHH HA TOPMOXXEHHE HOHOB B
XOJIOZIHOM BEILECTBE, NPOAEMOHCTPHPOBAIN 3aMETHOE OT-
JIMYHE TIOJTHOTO NpoOera U, COOTBETCTBEHHO, KPHBO# DHEP-

Puc. 3. IIpohrin SHEProBIACICHUS] HOHOB 30J10Ta B MEIHBIX MH-
meHsx (CruronHoi u Habope ¢Gosbr)

100 =~ Au 180 MeV/u in copper (bulk) | |
90 =~ Au 180 MeV/u in copper (foils) | |
- (Hubert, et al.)
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Fig. 3. Energy deposition profiles of gold ions in copper targets (sol-
id and foils)

gets. Moreover, experimental data for heavy ions are frag-
mentary, which prevents «tuning» the model that is espe-
cially important for medical beams of accelerated particles.

Measurements performed in the framework of the ex-
periment S249 at SIS-18 (GSI, Darmstadt) by the group of
VNIIEF, JINR and GSI physicists and specially devoted to
investigation of the effect of the target on ion stopping in
cold matter demonstrated a noticeable difference of the total
stopping range and energy deposition of ions in the thick
solid target and the target made from the set of foils with the
same total thickness (see Fig. 3).

Processes of ion stopping in plasmas are not described
unambiguously in the framework of existing theoretical
models. Development and verification of theoretical models
require experimental study of ion stopping in plasmas. The
GSI experimental complex provides the unique possibility
of such experiments. The experiment was proposed and

TOBBIICJICHUS. MOHOB B CIUIOLIHOW TOJCTOH MHIICHH H
MHUIIEHH U3 Habopa ¢(oimer TOW Ke OOmeH TONIMHBI
(puc. 3).

[Ipouecc B3auMoaecTBYSI HOHOB € IUIa3MOM HE ONU-
CBIBACTCSI OJHO3HAYHO B PaMKax CYIIECTBYIOLIUX TEOPHH.
Pa3paboTtka u mpoBepKa TEOPETHIECKUX Mojieneil TpedyroT
9KCTIEPUMEHTAIBHOTO H3YyYCHUS TOPMOXEHHUSI HOHOB B
mIa3Me. DKcrepuMeHTanbHbI Komiuieke GSI mpemocta-
BIISIET YHUKAJIBHYIO BO3MOXKHOCTB ITPOBEICHUS TAKUX 3KC-
nepuMeHToB. IlocTaHOBKAa SKCIIEPUMEHTa MpEUIOKEeHa
n obocuoBana pmuxkamu BHUMD®, OMAU u GSI. Ioiy-
YeH Uana30H MapaMeTpoB MHIICHH, JOCTHKUMBIX Ha Cy-
mecTByromeM yckopurene SIS-18 m maszepax nhelix u
PHELIX. Tak, 1151 BAKyyMHBIX MULLIEHEN I10JIy4EHBI CIIEAY-
IOIIME MapaMeTphl: Marepuan ¢ BeICOKUM Z, T, =
50+10053B; p,, ~ 1020 CM’3; JIJISI MUIIICHEH, HAITOJTHEHHBIX
MaJIOILIOTHBIM MaTepHaioM ¢ Huskum Z, T, = 50 + 80 5B;
Pon ™ 102! em™ (CH). XapaxrepHblil BUJI MUIICHH TIPHBE-
JIeH Ha puc. 4.

Jist MozeTMpoBaHus SKCIIEPUMEHTOB U ONITUMHU3ALHN
TEOMETPHH ¥ 3aNI0JIHEHNUS] MUILICHEH CO3/IaH IIPOrpaMMHBII
kxomriekc MULTIVF (aBropst 3. I'. bannuna, T. Hlnerens u

Puc. 4. Pacnpenenenue temnepaTypbl BHYTPH LHUIMHIPUYECKON
Aut+CH(nena) wmumenun &1 vm x 2 mm. JlasepHblil  Iydok:
E .= 1 KK T

H =1Hc

a3

t=7ns ~35eV

Fig. 4. Temperature distribution inside the cylindrical Au+ CH
(foam) target @1 mm X2 mm. Laser beam: £}, = 1kJ;7},¢ = 1ns;
A=1053um (E 4 =3501])

substantiated by VNIIEF, JINR and GSI physicists. The
range of target parameters achievable at the existing accel-
erator SIS-18 and the lasers nhelix and PHELIX was ob-
tained. Thus, for vacuum targets, the following parameters
were obtained: high-Z material, T ol = 50+100 eV;
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P. Pamuc). Brimoiaen 6ombImoit 006eM paboT 1o pacueTy u
ornrrumm3anuy hohlraum-mumenei A UccieIoBaHus TOP-
MOXKEHHSI MOHOB B IUIa3Me€ Ha Jla3epHO-YCKOPHTEIbHOM
komiuiekce GSI.

3. ®u3nyeckue Mpoieccsl NP Ja3epHOii pe3ke Me-
TaJu10B. McciiefoBanne HeIMHEHHBIX IPOLECCOB B IBYX-
cJI0HHBIX cucTeMax. JlazepHas 0OpaboTKa MaTepraioB —
OJIHA U3 BBICOKOTCXHOJIOI'MYHbIX 06HaCTeﬁ MPOMBINIJICHHO-
cti. OCHOBHBIE 00JIACTH ITPOMBIIIJICHHOTO TPUMEHCHUS J1a-
3€epOB: EKTPOHHAs IPOMBIIIUIEHHOCTh, MApKUPOBKA, KO-
JIOTHYECKUN U IPyrodl MOHHMTOPHHT, Jia3epHas oO0paboTka
METaJIJIOB.

[Tpu mazepHOii pe3ke HEKOTOPHIX METALIOB (0COOEHHO
TaKMX, KaK MeIb U ATIOMUAHUIT) Ha 00IydaeMoil MOBEpXHO-
cTH oOpa3yeTcsi OKHCHAs IUIEHKA, KOTOpas CyIIECTBEHHO
BJIMSICT Ha MOIVIONIATENIFHYIO CTIOCOOHOCTh TOBEPXHOCTH U,
CJIeIOBATENbHO, Ha Iponecc pe3ku. IloapoOHO H3ydeHo
BIIMSHIE TEPMOXUMUIECKON PEeaKkIy Ha IPOIecC Harpena
Marepuaa HerpepbiBHbIM usinyuenrem CO ,-nasepa B OKu-
ciutensHOW atMocdepe. TlomydeHsl TOYHBIE aHATHTHYC-
CKHE 1 aCHMITOTHYECKHE PELICHUSI VISl OIS TEMIIEPaTyp U
JVMHAMMKH OKHCHOMH IJIeHKH. B omHOMEpHOM IpHOMIKeHNT
TIOJTy9EHO aHAUTHYECKOE BBEIPAKEHUE ISl TEMITEPATyphI B

Peol ~ 1020 ¢m™3; for targets filled with low-density low-Z
material, Ty = 50+80¢eV; py ~10 2lem3 (CH). The typ-
ical view of the cylindrical target is shown in Fig. 4.

For modeling experiments and optimization of the tar-
get geometry and filling, the computer program complex
MULTIVF was created (authors T. Schlegel, E. G. Baldina
and R. Ramis). A large amount of calculation of hohlraum
targets for investigation of ion stopping at the GSI laser-ac-
celerator complex was performed.

3. Physical Processes in laser Metal Cutting. Investi-
gation of Nonlinear Processes in Two-Layered Systems.
Laser material processing is one of the high-tech fields of
industry. The main industrial laser applications are electron-
ic industry, marking, ecological and other monitoring, and
material processing.

In laser cutting of some metals (especially, such as cop-
per and aluminum) an oxide film is formed on the processed
surface; this film affects strongly radiation absorption by the
surface and therefore, the whole cutting process. The effect
of the thermochemical reaction on the process of metal heat-

LEHTpe MATHAa Harpesa. JlMHaMHKa HarpeBa Marepuaa
JIa3epHBIM U3JIyYCHNEM MPUBEECHA Ha pHC. 5 1 6.

Yuer TepMOXMMHUYECKUX PEakLUuil Ha MOBEPXHOCTH,
BBI3BIBAIOIINX POCT OKHUCHOH IJICHKH, MIPUBOAUT K CyIIe-
CTBEHHOMY 00OCTPEHHIO IIPOCTPAHCTBEHHOTO pacIpesiere-
HUS TeMIiepaTypbl. D(deKT mokann3aum Tera B OrpaHi-
YEHHOH 001acTH BOKPYT IIEHTpA MATHA HarpeBa CyIlecTBe-
HEH B TEXHOJOTUYECKUX MPOLECCax PE3KH U Pa3MATYCHUs
Marepuana ¢ HOMOIIBIO JIA3EPHOTO M3Ty4eHHs. AHAJIUTH-
yeckre (PyHKIIMOHAIBHBIC 3aBHCUMOCTH Ba)KHBI C TOUKH
3pEHUS IOHUMaHUS JUHAMHKH MTPOIIECCOB B IIUPOKOM JHa-
Ma30HE MCXOHBIX MapameTpoB. IToxydeHHbIE pe3ynbTraTh

Puc. 5. Temneparypa Ha MOBEPXHOCTH MeTajlla B LICHTPE ISITHA
Harpepa Kak (yHKLHUsI BpeMEHH

T,K,
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103}
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Fig. 5. Temperature at the surface of the metal in the centre of the
heated spot as a function of time

ing by continuous radiation of the CO, laser in the oxidizing
atmosphere was studied in detail. The exact analytical and
asymptotic solutions for the temperature field and the dy-
namics of the oxide film were obtained. The analytical ex-
pression for the temperature in the centre of the heated spot
was obtained in the one-dimensional approximation. The
dynamics of metal heating by laser radiation is shown in
Figs. 5 and 6.

Taking into account thermochemical reactions on the
surface resulting in the growth of the oxide film yields a no-
ticeable change of the spatial temperature distribution. The
effect of heat localization in a bounded area around the heat-
ed spot centre is essential in technological processes of met-
al cutting and softening using laser radiation. Analytical
functional dependences are important from the point of
view of understanding of the processes dynamics in a wide
range of initial parameters. The obtained results are directly
applicable to industrial laser material processing.
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HMEIOT HENOCPEICTBEHHOE IPAKTHYECKOS MPIIIOKECHUE B
MIPOMBIIIIJICHHOH Ja3epHON 00paboTKe MaTepPHAaIoB.

3akiaiodyenne. Ou3MKa C HCIOIH30BAHUEM JIa3€POB
MIPE/ICTABISIET COOOM 4Ype3BBIYANHO IIMPOKOE IOJIe Kak
(yHIaMEHTaNbHBIX, TaK M IMPHKIAIHBIX HCCIEJOBAHUH.
YHHUKaIBHOCTH 3TON 00JacTH (QU3MKU 3aKITI0YAETCs B TOM,
YTO B HE TOMUMO OTKPBITHIX B ITOCJIEAHEE BpeMsI TPUHITH-
MUaJIbHO HOBBIX (DyHJAMEHTAIBHBIX SIBICHHI HEOThEMIIe-
MBIM 3JIEMEHTOM SIBJISCTCS IPUKIIAJHAS COCTABIAIOLIAS.
IToaTomy, Harpumep, B I'epMaHuy IPaBUTEILCTBO U KPYII-
HBIE MTPOMBIIIJICHHbIE KOPIOPALUU BBIICISAIOT 3HAYUTEIb-
HbIE cpelicTBa Ha aonrocpounsie (10 jet) mporpammsbl Ha-
YUYHBIX UCCIICIOBAHUI B 3TOHM 001aCTH, KOTOPBIC TPOBOIST-
Csl, B YaCTHOCTH, B PA3INYHBIX YHHBEPCUTETAX CTPAHBI.

Puc. 6. TonmmHa OKMCHOM TUICHKH KaK (yHKIMS BPEMEHH

— N W kA N0 0 O
T
L L T S,

TonmuHa OKUCHOM TIEHKH, MKM
Thickness of oxide film, um

00 02 04 06 08 10 12
Bpewmst Harpesa, ¢ / Heating time, s

Fig. 6. Thickness of oxide film as a function of time

Conclusions. The physics with lasers is an extremely
wide field of fundamental and applied research. The
uniqueness of this field at present is that along with recently
discovered fundamentally new phenomena, its inherent ele-
ment is the applied component. That is why, for example, in
Germany the government and large industrial companies
provide considerable funding for long-term (10 years) pro-
grams of scientific research in this field which are per-
formed, in particular, at universities. An example of such a
program is the program of investigation of dynamics of rela-
tivistic particles and the physics of dense nonideal non-
equlilibrium microplasma at Bochum University.

In regard to JINR, worthy of mention are such impor-
tant applications of lasers as charged particle beam diagnos-
tics and monitoring, traditionally efficient laser sources of
multicharged ions, and, of course, the new direction of fun-
damental research — interaction of ultrashort laser pulses
with beams of accelerated nuclei and matter.

IIpumepom Takoil mporpaMmsbl MOXKET CILY>KMTb IporpaMma
HCCIIeIOBaHNH B 00JIACTH JUHAMMKU PENSTUBUCTCKUX 4a-
CTHII ¥ (PU3KKH IUIOTHOH HeneanbHON HepaBHOBECHOM MH-
KpoIula3Mmbl B YHUBepcuTeTe boxyma.

[Tpumenurensao k OUSAU crenyeT ynmoMsaHyTh Takue
Ba)KHBIE ITPUIIOKECHUS, KaK JIa3epHast TUarHOCTHKa U MOHU-
TOPUPOBAHKE ITyYKOB 3apsHKEHHBIX YaCTHIl, TPAJUIUOHHO
3apeKoMeH0BaBIIHe ceOs I(PPEKTUBHBIMU JIa3epPHBIC UC-
TOYHUKH MHOTO3aPsJHBIX HOHOB M, KOHEUYHO, HOBOE Halpa-
BIeHUE (DyHIAMEHTAIBHBIX HCCIEJOBAaHMI B3aMMOJCH-
CTBHS YIBTPAKOPOTKUX JIA3€PHBIX HMITYJIbCOB C IyYKaMH
YCKOPCHHBIX SI/Iep ¥ BEIIECTBOM.
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. T. Maouzoscun

IKCIEePUMEHTAJIbHbIE OCHOBbI IIPSAMOI0
HapymeHuss CP-cummerpuu B pacnagax

HEUTPAJIbHBIX KAOHOB

BricTpoe pa3BuTHE TEOPUM KAOHHBIX pacmajgoB [1]
ObUIO CTUMYIMPOBAHO ITyONMKAIMEel KoJutabopanusMu
NA-48 u KTeV B 1999-2002 rr. pe3yasTaToB U3MEpPEHUs
npssmoro CP-Hapymienust B pacrajaXx HEWTpalbHBIX Kao-
HOB. OHO MpOSABISIETCSA B Pa3sHULIE MEXIY AByMs OTHOLIE-
HUSIMH  aMIUIMTYZ[, KOTOpble B OTCYTCTBHE HPSMOTO
CP-napymienust 0butn Obl paBHBI MEXIY COOOH:

ntT = <n+ﬂ_|H|KL>/<n+n_\H|KS>ze+s’,
1700 = <n0no|H|KL>/<n0n0|H|KS>ze—ze’,

rae € onuchiBaeT Hapyuienue CP-cummerpuu uepe3 cMe-
[IMBAaHNE COCTOSHUM C OTpeeeHHON YeTHOCTRIO, a €' Co-
OTBETCTBYET MpsAMOMY HapymieHHio. OIeHKa TMOCIEIHETo
rmapaMeTpa BBIMONIHAIACH MYTEM MPEIM3HOHHOTO H3Mepe-

HUS OTIMYHUS TBOMHOTO OTHOIICHUSA R = |7 00|2 / It~ |2 oT

€JIUHUIIBI.

Hawunydinass TOYHOCTH B H3MEPEHHH Iapamerpa
CP-nHapymieHusi Kk Haday paOOTBI 3THX KoJutaboparuit
Obima nmocturHyTa B dkcmepumeHTax NA-31 (IIEPH):
Re(e'/e) =(23£3,6+54)-10* [2] u E731 (FNAL):
Re (8’/8) =(7,4%52+29)-10* [3]. Ilioxoe comacue
MEXK]Iy STHMH PE3yIBTaTaMHt HE JIaBaJI0 BOBMOKHOCTH CJIC-
JaTh ~ 3aKIIOYCHUE O  CYHNICCTBOBAHHH  IPSIMOTO
CP-napymenus B I[Ipupone.

B 000MX 3THX IKCIIEPUMEHTAX JIOJITOKUBYIIUE KAOHBI
CO3/IaBAIMCh HA MHIICHH, HACTOJBKO YIAJICHHOH OT pac-
MaIHOr0 00BEMa, YTO KOPOTKOKHBYIIINE KAOHBI yXKe MPaK-
THYECKU HE JaBalld BKJIaJa B PErHCTPUPYEMbIC PaCIajibl.

D. Madigozhin

Experimental Basis of Direct CP Violation

in Neutral Kaon Decays

Fast development of the kaon decays theory [1] has
been stimulated by the NA48 and KTeV publishing in
1999-2002 of the direct CP violation measurement results.
It is manifested in the difference between the two amplitude
ratios, which would be equal to each other in the case of di-
rect CP violation absence:

ntT = <7r+7r_|H|KL>/<7t+7t_|H|KS>z£+s’,
n% = <n0n0|H\KL>/<nOnO\H|KS>zs—Zs’,

where ¢ describes the indirect CP violation due to the parity
states mixing, and ¢’ corresponds to the direct violation in
decays. Its estimation has been performed by precise mea-

surement of double ratio R=|y%|? / 17T 7|? deviation
from 1.

The best precision in the CP violation parameter mea-
surement at that time was achieved in the experiments
NA31 (CERN): Re(e'/e) =(23+36+54)-10* [2] and
E731 (FNAL): Re(e'/e) =(74+52%29)-10™* [3]. The
poor agreement between these results did not give a possi-

bility to make a conclusion about the existence of direct CP
violation in Nature.

In both these experiments the long-lived kaons were
produced on the target, placed so far from the decay volume
that the short-lived kaons from that target almost did not
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I'maBHOE paznuyme 3TUX ABYX 3KCHEPHUMEHTOB COCTOSUIO B
crocobe co3JaHusl IMydka KOPOTKOXKMBYIIMX KAaOHOB. B
NA-31 i 3TOr0 MpUMEHSIIaCh MUIIEHB, PACTIOIOKEHHAS
BOM3M pacmagHoro 00beMa, C KOTOPOH CTATKUBAJICS ITYIOK
nepBUYHBIX TpoToHOB. B E731 mepen pacagasivM 00beMoM
yCTaHaBJIMBAJICS TUIACTUKOBBIM pereHeparop, yepe3 KOTo-
PBIi TIPOXOIUII OJIMH U3 JIBYX ITy4KOB K| .

B »skcmepumenTte ciemyromero moxoineHHS NA-48
[4-6] myuxn K; 1 K¢ poskIanich Ha IByX Pa3HbIX MULICHAX
npotoHamu ¢ ummyiscoM 400 I'5B u3 ogHOTO IMydKa yCcKo-
putens SPS IIEPH. IlepBu4HBIH y90K TPOTOHOB BEICOKOM
HMHTEHCUBHOCTH COyaapsuics ¢ muieneto K;. ITydok po-
KJICHHBIX B 3THX CTOJIKHOBEHHSIX YaCTHI] OUHIIAJICS OT 3a-
PSDKCHHOW KOMITOHEHTBI M HAITPABIISAJICSA B BAaKyyMHBIN pac-
MTAHBIA 00beM, KOTOPBIA HAYWHAJICS TIPUMEPHO B 126 M oT
mumens K . IIpOTOHBI, HE HCTIBITABIINE B3AUMOJIECHCTBUS B
TIEpBON MUIIECHH, HANPABIAINCH HA MEXAaHUUECKH HCKPHU-
BJICHHBII MOHOKPHCTAJII KPEMHUSI, X UX Masiast 10/ OTKJIO-
HsJIACh BBEPX, 4 3aTEM CTAIKMBAJIacCh C MHUIIEHEIO K¢, aHa-
JIOTUYHOM K -MUINEHH, Pa3MEIEHHOM TIPSIMO TIEPE]] Hava-
JIOM OOmIero it ABYX KAOHHBIX ITyYKOB pAaCIagHOTO
obpeMa. CTaHIHSA OTMETKH ITydKa pa3Melanach Ha MyTH
HPOTOHOB, CO3MAMOIMMX IMy4oK K. OHa TOYHO mM3Mepsna
BpeMs IIPOXOXKAEHHS MPOTOHA M MO3BOJSUIA YCTAHOBUTH
NPHHAUIEKHOCTD pactana mydKy K.

Haubonee nepurmrHoit Moo pacmana, OrpaHIIHBA-
IOIEH CTaTUCTUYECKYI0 TOYHOCTb PE3yNbTaTa, SIBISIETCS
K, - 7970, Kommuecrso srix pacnanoB, 3aperucTpUpo-
BaHHBIX B ceaHcax 1997-1999 u 2001 rr., npoieqmunx Bce
KpuTepun otbopa, paBHO 5,325- 10°.  OxonuarenbHbI
pe3yabrar sxcnepuMenTa NA-48 cocTaBuil BEIMUUHY

Re(e'/e) = (14,7£22)-107%.

Texnnka sxcriepumenta KTeV [7, 8] cnexyer moaxo-
JaM sKkcnepuMenTa-npenmectsennuka E731 [3]. JIBa myd-
Ka, «PEreHepaTopHBIN» U «BaKyyMHBIH», CO3JAIOTCS B
CTOJIKHOBEHHH IPOTOHOB C MHUILICHBIO, PACTIOJIOKEHHOIT /1a-
JIEKO OT pacmanHoro oorema. [Toce kaxmoro copoca ycko-
PHTEII PETEHEPATOP, CO3MAIOIMI KOMIIOHEHTY K ¢ B OHOM
13 IIyYKOB, NIEPEMEIIAETCS, YTOOBI IEPEKPBITH TEHEPh YKE
Jpyroil HeUTpanbHbIN y4OK, YTO MUHUMHU3UPYET BIUSHUE
JIEBO-IIPABOIl aCUMMETPUU JETEKTOPHON YCTAHOBKHU U I1y4-
KOBOM JMHUM. [lOIBMIKHBIM IONIOTUTENb CHMIKAET B
2,3 pa3a HHTEHCHBHOCTh KAOHHOTO ITy4YKa, IpeAHa3HAuCH-
HOTO JUISl CO3IaHMS KOMITOHEHTHI K ¢, © MEHSIET IIEPEKPHIBA-
€MBbIi UM My9IO0K OTHOBPEMEHHO C PETEHEPATOPOM.

Brumn mpoaHaIM3MPOBAHEI COOBITHSA, 3apPETUCTPHPO-
BaHHBIE B ceaHcax 1996 u 1997 rr. Hanbonee nedunurHoiMA
MOJION pacmana ObLTH pacmajsl KAOHOB Ha JIBA HEHTpPAaJb-

contribute to the registered decays. The main difference be-
tween the two experiments was in the technique of the
short-lived kaon beam production. To do it, in NA31 the tar-
get, placed close to the decay volume, was exposed to the
beam of primary protons. In E731 the plastic regenerator
was placed upstream the decay volume on the way of one of
the two K ; beams.

In the next-generation NA48 experiment [4-6] the
beams K ; and K ¢ were produced on two different targets
by the 400-GeV protons from one CERN SPS beam. The
primary beam of protons with high intensity collided with
the target K ; . The beam of produced particles was cleaned
from the charged component and directed into the evacuated
decay volume, beginning at about 126 m apart from K ; tar-
get. The noninteracting protons from the first target were di-
rected to the mechanically bent silicon monocrystal, and the
small part of them was deviated and then collided with the
K ¢ target, similar to K ; one, placed just before the decay
volume, common for both kaon beams. The beam tagging
station was placed in the way of the protons, which created
the K ¢ beam. It precisely measured the time of the proton

pass and gave the possibility to identify the beam of the
kaon decay.

The most deficit decay mode, limiting the statistical
precision of the result, was K; = 7°%7°. The number of

such decays, passing all the selection criteria, registered in
1997-1999 and 2001, is 5.325 - 10°. The final result of the
NA48 experiment is

Re(e'/e) = (14.7+22)1074.

The KTeV experiment technique [7, 8] follows the ap-
proach of the previous experiment E731 [3]. Two neutral
beams, «regenerator» and «vacuumy ones, were created in
the collisions of protons with the target, placed far upstream
the decay volume. The regenerator, creating the K ¢ compo-
nent in one of the beams, alternates the beam every accelera-
tor cycle, to minimize the effect of left-right asymmetry of
the setup. The movable absorber decreases 2.3 times the in-
tensity of the kaon beam used for the K ¢ -component cre-
ation and also alternates the beam together with the regener-
ator.
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HBIX TIMOHA B BAKYYMHOM ITyuke. Takux pacrnajgoB ObLIO 3a-
peructpuposano 3,35 - 10°.

AHanmi3 0ToOpaHHBIX COOBITHII COCTOSUT B (pUTHUpPOBA-
HUU JAaHHBIX C IOMOIIBIO aKCENTaHCa, MOJYYEHHOTO Ha
OCHOBE JIETaJIbHO BBIIIOJIHEHHOTO MOHTE-KapJIOBCKOIO MO-
nenupoBanusa. OkoHUaTeNbHBIA pe3yasraT KTeV:

Re(e'/e) =(20,7+2,8)-10 4.

[Tpu cpaBHEHNH ATUX ABYX HKCIIEPUMEHTOB MOXKHO 3a-
METUTB, 4TO cTparerus NA-48 3axirouanach B OJy4EHUU
KaK MOXKHO 00Jiee TOUHOTO «CBHIPOTO» 3HAYEHHS JIBOWHOTO
OTHOILIEHHMS C TeM, YTOOBI BCE TIONPABKH K HEMY OBLTH Tak
MaJIbl, YTO MX MOXXHO OBUIO OBI M3y4aTh W OILCHUBATH OT-
JIETIbHO, TTPENMYIIECTBEHHO SKCIIEPUMEHTAIBHBIMH METO-
namu. B xonuenuuum skcnepumenta KTeV mpuopurer
OT/IAeTCsl TIOJTHOMY MOHTE-KapIIOBCKOMY MOJICIIMPOBAHHIO.

Cpasnenne sxcriepuMeHToB NA-48 1 KTeV mokasbiBa-
eT, uro npeumyuiecrBa KTeV 3akiouarorcst B HECKOJIBKO
JYYIIUX Pa3pelIeHusIX M0 SHEPTUH PEruCTPUPYEMbIX Ha-
CTHI], a TAK)KE B IPOCTOTE MPUBSI3KN COOBITHS K ONIPEICIICH-
HOMY YKy, 00€CIIeUCHHON PACX0KACHIEM CPAaBHUBAEMBIX
ITy4YKOB B 00acT netektopo. B NA-48 nmpuMenenne cxo-
JUSIIMXCS ITyYKOB JUIST MAKCHMAJIbHOTO COBMEILEHHMs 00Ia-
CTEH JKCTIO3ULUH AETEKTOPOB IPHUBEIO K HEOOXOANMOCTH
NPUMEHEHHS CTIENUAIbHON TEXHUKH OTMETKH Iy4Ka K q.

Crncok npenmytmiectB NA-48, ¢ Moeil TOUKH 3peHws,
ropasjo AIUHHEEe. B 3ToM sKcneprMeHTe B aHAIN3 HE BO-
BJICYEHBI HEU3BECTHBIE MapaMeTphl perenepanun K; = K¢
1 00JIacTH pacmagoB BCEX MO OBUIN TIOYTH COBMEIICHE. B
To xe BpeMs B KTeV ouens Oonbiime pa3nnuns akcenTanca
YUUTBIBAIOTCS € MOMOINbI0 MeTtona Monte-Kaprmo, B Tom
YHCIIe W BBI3BAHHBIC TPUTTEPHBIMHM 3JIEMEHTaMH M BETO.
OnexTpoMarHUTHBIH Kaopumerp NA-48 OblT 3HAYNTETBHO
0oJiee OTHOPOJICH B MOTIEPEYHBIX HANPABIEHUAX U obecrie-
YHBAJI JIy4lllee pa3pelieHue Mo MONePEYHbIM KOOPAHHATAM
(otoHOB. MaruutHslii criekrpomeTp NA-48 BBINOIHST W3-
MEpEHHS B JOIOJIHUTENIBHBIX MPOEKIHX, 4YTO HEOOXOHMO
JUISL OJTHO3HAYHOW PEKOHCTPYKIIMU TPEKOB Oe3 mpuBieye-
HUS UHQOPMAIMH OT JPYTHX CYOIETEeKTOPOB.

Brnusaue cirydaifHO#M akTUBHOCTH B ieTekTopax NA-48
Ha PETUCTPAIUIO COOBITUI K3 My4uKoB K¢ 1 K; OBLIO B 3Ha-
YUTEJILHOM CTENICHN BBIPOBHEHO OJlaroziapst TOMy, 4To ITyd-
KM CXOIMJINCh B IIEHTPE MarHUTHOTO CIEKTpoMeTpa. B
ycraHoBke KTeV pereHepaTopHbli U BaKyyMHBIH HYUYKH
(reHepupymole BecbMa PA3IUYHYIO CIy4alHYIO aKTHB-
HOCTB) pacxoaarcs mpuMepHo Ha 30 cM B 00J1aCTH JETEKTO-
pa, U3 4ero CJIeAyeT, U4To ciydaiiHas aKTHBHOCTb, HHUILIUH-
POBaHHasi OJTHUM M3 IIyYKOB, CYIIECTBEHHO OOJIbIIIE BIUSIET
Ha COOBITHSA U3 TOTO JKE CaMOTO ITydKa.

The events registered during the runs of 1996 and 1997
were analyzed. The most deficit decay mode was the kaon
decays onto the two neutral pions in the vacuum beam.
There were registered 3.35- 10® such decays.

The analysis of selected events was based on the fitting
of the data using the acceptance, calculated by the detailed
Monte-Carlo simulation. The final result of KTeV is

Re(e'/e) =(20.7+28)-107%.

Comparing these two experiments, one can note that
the NA4S8 strategy was to obtain as precisely as possible the
«rawy value of the double ratio that makes all the correc-
tions small. This correction then was investigated and esti-
mated separately, predominantly by means of the experi-
ment. In the KTeV concept the priority is given to the full
Monte-Carlo simulation.

The comparison of NA48 and KTeV experiments
shows that advantages of KTeV are in somewhat better en-
ergy resolution and in the simplicity of the neutral beam
identification for the event due to divergence of the com-
pared beams in the detector region. In NA48 the implemen-
tation of converging beams for the maximum overlapping of

____________________________________}pN;

the detector exposition areas was leading to the need of the
special technique of the K ¢ beam tagging.

But the list of the NA48 technique advantages is longer.
NA48 analysis does not involve unknown parameters of
K, = K ¢ regeneration, and the decay areas for all the de-
cay modes were almost the same. In the KTeV experiment,
very large acceptance differences (including the effects
caused by the trigger elements and veto) were taken into ac-
count by means of the Monte-Carlo simulation. The electro-
magnetic calorimeter NA48 was much more uniform in the
transverse directions and provided better transverse coordi-
nates resolution. The NA48 spectrometer performed a mea-
surement in additional projections, which is necessary for
unambiguous tracks reconstruction without extra informa-
tion from other subdetectors. The NA48 detector accidental
activity influence on the registration of the events from the
beams K ¢ and K; was essentially equalized due to the
beams convergence in the centre of the detector. In the
KTeV setup the regenerator and vacuum beams (generating
very different accidental activity) were diverging by 30 cm
in the detector area; it means that the accidental activity
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Haxonern, ¢oHoBbIe ycioBus skcrepuMeHTa NA-48
OBUTH CYIIIECTBEHHO JIy4llle, 9TO OOBSCHACTCS B OCHOBHOM
HaJIMIHEM CHCTEMBI OYMCTKH U KOJUTMMANUH Imy4dka K g, ana-
JIOT KOTOpoH [uisi pereHeparopHoro nydka KTeV orcyt-
ctBoBail. Kpome toro, B NA-48 HeliTpanbHbIC MyYKH TPO-
XOJMJIN CKBO3b JIETEKTOP 10 BaKyyMHOM TpyOe, B TO BpeMsI
kak B KTeV onu mum uepes razoBylo cpey AETEKTOPOB, a
TaKXe CKBO3b JIpeH(OBbIC KaMepPbl U FOIOCKOII.

Taxkum 00pa3oM, COBPEMEHHBI SKCIIEPUMEHTATBHBIN
craryc npsmoro CP-HapymieHus B HEHTpaJbHBIX KaoHAaX
ompenensercss mMepeHusmu NA-48 (HEPH) u E832
(FNAL), u pe3ynbTarel 000MX 3THX HKCIIEPHUMEHTOB, TIPH
BCEM Pa3IN4nH UX METOANK, OATBEPAMIIN CYILIECTBOBAHHUE
3HaYNMOTrO0 3¢ ¢ekTa npsmoro Hapymenus CP-cummerpun
B pacragax HeUTPaIbHBIX KAOHOB.

caused by one of the beams affected more the events from
the same beam.

Finally, the background conditions of the NA48 experi-
ment were essentially better; that is explained by the system
of cleaning and collimation of the K ¢ beam, absent in the
regenerator beam of KTeV. Apart from this, in NA48 the
neutral beams passed through the detector via the vacuum
tube, while in KTeV they propagated in the gas media of the
detectors, as well as through the sensitive areas of the drift
chambers and the hodoscope.

Thus, the contemporary experimental status of direct
CP violation in neutral kaons is defined by the NA48
(CERN) and E832 (Fermilab) measurements, and both of
them, by different technique, have confirmed the existence
of considerable direct CP-violation effect in neutral kaon
decays.
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M/I-MoaeaupoBaHue 0eJIKOBbIX
penapanuoOHHbIX KOMILJICKCOB

Penaparms ommb6ok cnapuBarus JTHK (mismatch re-
pair — MMR) urpaet maBHyIO poiib B y3HaBaHUH U KOP-
PEKIIMU HEKOMIUIEMEHTAPHBIX Map HYKJICOTHIOB, obecrie-
YMBasi PAAMOPE3UCTCHTHOCTD KJIETOK, HAZIEKHOCTh PEILIN-
Kaluy U MOAJep)KaHue [ENOCTHOCTH reHoma. Hapymenus
MMR  BBI3BIBAIOT BBICOKYIO BEPOSTHOCTb BO3HHUKHOBE-
HUS PAaKOBBIX 3a00NI€BaHMI, TaK HAa3BIBAGMBIN CHHIPOM
HNPCC, u sBustrorcst mpuanHoil okoso 20 % CIOHTaHHO
BO3HHUKAIOIINX 3aboneBanuid. MyTanuu, CHIKaromue 3¢-
¢dexTuBHOCTB paboTel MMR, it BHETIIHUE (PAKTOPBI, KOTO-
pBIe HampsaMyo HHTHOUPYIOT MMR, BBI3BIBaIOT MOBEIIIE-
HHE MyTaOWIBHOCTH W BEPOSTHOCTH 3a00JICBAHUS PAKOM.
JLJ1s MOHUMAaHUS POJIH OKPY’KaIOIIeH CpeIbl B IeCTaOmII3a-
LU TEHOMa BAXXHYIO POJIb UTPAET WACHTU(DUKALIS TAKUX
(akTopoB. OnHUM U3 (PAKTOPOB BHEUTHEH CPEIBI SBIICTCS
KaJMHH — KaHIEPOTeH, ¢ KOTOPBIM YEJOBEK MOCTOSHHO
CTAJKHBACTCS B OKPYXKaloIlell cpele, B YaCTHOCTH, OH

OOHapy>KMBAaeTCSI B CHUTapeTHOM JbIMe. VI3BecTHO, 4YTO
kaaMui nHaktuBupyer MMR.

B ycrpaHeHnn HecllapeHHBIX HYKJICOTHOB MIPUHUMA-
10T Y4acTHe JIOCTaTOYHO CIIOKHBIE KOMIUIEKCHI ()epPMEHTOB
permapanui. OHH CKaHUPYIOT ITOBEPXHOCTH MOJICKYJIBI
JHK, BbIpe3aroT y4acTok JOUEpHEHN e, TPUIIEratoIni K
MHCMATYaM, a 3aTeM CO3JIAI0T YCIIOBHUS JUISl 3aCTPAHBaHHs
€ro HY>KHBIMH, KOMIUIEMEHTapHBIMU HyKJeoTHAaMu. On-
HUM U3 BXHEHIINX GepMeHTOB sBisieTcst MutS E. coli. Y
9YKapuOT, B YAaCTHOCTH Y JIPOXOKEH, MICHTH()UIMPOBAHO
HECKOJILKO O€JIKOB 3T0ro cemeiictsa — Msh2, Msh3, Msh6.
Y mpoxkapuot MutS o0pasyet romonumep, a y 3yKapuoT —
reTepoauMep. Y3HaBaHUE HECIAPEHHBIX OCHOBaHUM, KOTO-
poe OCyLIECTBISICTCS JByMsl OGJIKOBBIMU KOMIUIEKCAMU
Msh2-Msh6 n Msh2-Msh3, y3Harommmu MHCMAITY WIIH
CABHT PaMKH CUHTHIBaHUS (+ 1 mnmm 2—4 HyKICOTHIHBIC

Kh. T. Kholmurodov, R. A. Selwyne, N. A. Koltovaya

MD Simulations of Protein Repair Complexes

DNA mismatch repair (MMR) plays a major role in the
recognition and correction of the mispaired base, increasing
radioresistance, replication fidelity and maintaining
genome integrity. Defects in MMR are the underlying cause
for cancer susceptibility syndrome called HNPCC and ac-
count for 20% of sporadic cancers. High mutability and
likelihood of cancer can be caused by mutations that reduce
MMR or by external factors that directly inhibit MMR.
Identifying such factors has important implications for un-
derstanding the role of the environment in genome stability.
Cadmium (Cd?"), a known human carcinogen, is a ubiqui-
tous metal with unknown biological function, to which hu-
mans are exposed mainly through environmental contami-
nation and cigarette smoking. It is known that Cd 7+ inacti-
vates the DNA mismatch repair (MMR) pathway.

MMR is a complex reaction that involves multiple pro-
teins which recognize the mismatch, excise the DNA con-
taining the error and resynthesize the correct DNA se-
quence. In yeast, several genes have been identified, partic-
ularly MSH2, MSH3 and MSH6, which are homologues of
MutS in Escherichia coli. Homologues of E. coli MutS have
been found nearly in all organisms. Procaryotic MutS pro-
teins are encoded by a single gene and form homodimers.
Eukaryotic MutS proteins are heterodimeric. The initial
recognition of mispair (a critical step in the pathway) is car-
ried out by two protein complexes: the Msh2—Msh6 het-
erodimer which recognizes base—base mismatches and
frameshift (+ 1 base pair) mispair, and the Msh2—Msh3 het-
erodimer that recognizes frameshifts and large insertion
deletion mispairs (2—4 base pairs).
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Mapel COOTBETCTBEHHO), SIBISIETCS KPUTUYECKUM 3TANOM
MMR.

Bce unensr cemetictsa 0enkoB MutS obmagaror ATD-
a3HOW aKTHBHOCTHIO. O0e (YHKIIMN — y3HABaHHE HeCIa-
peHHBIX HYKIeoTH10B U AT®-a3Has aKTUBHOCTb — CyILIE-
cTBeHHb! 11 MMR 1 J10Kanu30BaHbl B pa3HbIX JOMEHAX.
[Tonaratot, uro cBs3piBaHue U ruaposn3 ATO monynupyer
B3anMozeiicTue TeTepOANMEPHBIX KOMIIJIEKCOB
Msh2-Msh6 n Msh2—Msh3 ¢ HecnapeHHBIMH y9aCTKaMH
JHK u npyrumu daxropamu. [lokazaHo in vitro, 9410 y 4e-
JIOBEKa KaJIMHH MHTHOMPYeT aKTUBHOCTH 00OMX KOMILIEK-
cos [1, 2]. UarubupoBanmne AT®-a3H0#1 aKTHBHOCTH HOHA-
mu Cd%" in vitro canmaercs pu 100aBICHUN AMUHOKHCIIOT

Puc. 1. Cxemarndyeckoe H300pakeHHE  KOMILIEKCA
MutS—JIHK E. coli. Yxa3ansl nomenst [-V. Monekyna AJ1D
n300paxkeHa B BUJIE mapocTepkHeBoit monenu, JJHK m3o06pa-
JKEHa B BHJI€ TOHKOH JINHUU

Fig. 1. Overview of the MutS—-DNA complex of E. coli. The
MutS is drawn by ribbons, DNA is thin line, the ADP mole-
cule is shown as spherical balls

All members of the MutS family possess a conserved
ATPase activity. Both mismatch recognition and the ATPase
activities of MutS are essential for MMR, even though each
activity is independently detectable. ATP binding and hy-
drolysis by the dimeric Msh protein complexes is a critical
aspect of MMR and is believed to modify the interactions of
Msh2-Msh6 and Msh2-Msh3 with the mismatched DNA
and other downstream factors. Cd?* inhibits both
Msh2-Msh6- and Msh2-Msh3-dependent human MMR
activity in vitro [1, 2] and less inhibitory to its DNA mis-
match binding activity and more mismatched duplexes
[2, 3]. The inhibition of ATPase activity by Cd >* is prevent-
ed by cysteine and histidine, suggesting that these residues
are essential for the ATPase activity and are targeted by
Cd?*. Cysteine inhibits the ATP coupling and hydrolysis
through the Msh2-Msh6 complex and inhibits the DNA

LUCTEHHA U TUCTHANHA. [10-BUANMOMY, 3TH OCTATKH CyIIe-
cTBeHHBI 1151 AT®-a3H0#1 aKTHBHOCTH ¥ CITy)KaT MUIICHS-
mu nono Cd?". Ilucrenn WHTUOWPYET CBSA3BIBAHUE H
runponn3 AT® xommiexkcom Msh2-Msh6, B meHbIeii ce-
nienu nonasisieT ceszbiBanue ¢ JIHK [3]. Mexanusm B3aun-
MOJEHCTBHS HOHOB Cd*" ¢ Genkamu Msh2, Msh3 u Msh6,
OTBETCTBEHHBIMH 32 HHTHONpoBanne AT®-a3HOI aKTHBHO-
CTH KOMIUIEKCOB, N3yYEH HEAOCTATOUHO.

JIiist n3ydeHust MeXaHu3Ma WHTHOMPOBAHUS KaJMHEM
penapanyuy HECTIAPEHHBIX OCHOBAHMN HCIIOIB3YETCSl KOM-
MIBIOTEPHOE MOJICTIMPOBAHNE C TIOCIIEAYIOIIEH IKCTIEPUMEH-
TAJIbHOM TNPOBEPKON Ha MOJEJIIBHOM CUCTEME APOAOKEH
Saccharomyces cerevisiae.

coupling to some extent [3]. The interactions of cadmium
with Msh2 and/or Msh6 that are responsible for inhibition
are unknown.

For study of the Cd*" inhibition mechanism the com-
puter modeling with following experimental verification on
the basis of model system Saccharomyces cerevisiae yeast
is used.

Two structures of MutS complexes have already been
reported, the Thermus aquaticus (TAQ) and E. coli enzymes
and its complex with heteroduplex DNA [4, 5]. A MutS sub-
unit consists of five structural domains arranged in the
shape of a comma (Fig. 1). The globular domain I and do-
main IV are involved in DNA binding. Domain V contains
the ATPase activity. Domains II, III and V retain similar
structures in the presence or absence of DNA. MutS forms a
stable dimer due to the extensive interactions between the
ATPase domains.
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B HacroAmuii MOMEHT HM3BECTHAa KPUCTAJIIMYECKAs
cTpykTypa 6emka MutS B komrutekce ¢ JJHK mms Thermus
aquaticus (TAQ) u E. coli [4, 5]. Cybpequanna MutS co-
CTOUT M3 MATH CTPYKTYPHBIX ToMeHOB (puc. 1). Jlomensr |
u IV ygactBytot B cBsa3bBanuu JJHK. lomen V obmamaer
AT®d-aznoi aktuBHOCTRIO. JloMmensr 11, I u V umerot cxo-
XKYIO CTPYKTYpPY BHE 3aBUCUMOCTH OT IIPUCYTCTBUS WU OT-
cyrctust JIHK. MutS ob6pasyeT cTabniIbHBI TOMOTUMED B

Puc. 2. M/I-monenuposanue nokanu3anuu ucrenHa (Cys) B
IpoxokeBoM komimiekce Msh2—-Msh6. Monekyma AJ1® n3obpaxe-
Ha B BUJIE IIAPOCTEPIKHEBOH MOZIEIIH

Msh6 Msh2

Fig. 2. Molecular modeling of the Cys localization in yeast
Msh2-Msh6 complex. The ADP molecule is drawn as spherical
balls. The localization of amino acids residues Cys is indicated

The molecular modeling for the Msh2—Msh6 complex
of yeast Saccharomyces cerevisiae was performed using
MODELLER, based on the template structure of . coli (the
PDB file: 1E3M). The secondary-structure prediction algo-
rithms and sequence alignment methods were implied.
Since we are interested in studying the influence of Cd =
ions, we modeled only the fifth domain-fragment (residues
543-765). MODELLER generates the three-dimensional
structure that relies on structure prediction and sequence
alignment results followed by energy minimization using
CHARMM force field. The ribbon structures were created
with MOLMOL. Ribbon diagram of the Msh2-Msh6 nu-
cleotide-binding sites and associated dimer interface are
shown in Fig. 2.

Thus, the basic structure of domain V of yeast
Msh2-Msh6 complex was identified using homology-
modeling approach. Further from the MMR mechanism the
Cd?**-inhibition activity can be analyzed using the compu-
tationally generated structures.

pesynbTare B3amMmoneicTBus Mexay ATd-azHeIME TOMe-
HaMH.

M/I-monenupoBanue Komrmiekca Msh2-Msh6 apox-
xelt Saccharomyces cerevisiae 0CyIIECTBIISIIN C TIOMOIIBIO
nporpammbel MODELLER, ncnomns3yst 0a30ByI0 CTPYKTYPY
komrurekca MutS E. coli 1E3M u3 6a3sl ganasix PDB. ITo-
CKOJIbKY HaC HHTEPECYET BIHSIHUE HOHOB Cd**, mbI orpaHu-
YHITUCH TOMEHOM V (0CT. 543—765) xoMIuIeKca 1 MpUMeHH-
JIM QJITOPUTMBI NIPEJCKA3aHUs BTOPUYHON TOCIIE0BATEb-
HOCTH W METOIbl BBIPABHUBAHUS AMHMHOKHCIIOTHOM
nocienosarenbHocTH. C momorsro MODELLER co3nann
TPEXMEPHYIO CTPYKTYPY B COOTBETCTBHHM C PE3y/IbTaTaMu
NpeAcKa3aHys U Nociaenyonel MUHUMHA3AalMY SHEPIrui ¢
ncnonp3oBanueM cunosoro ot CHARMM. s nzo6pa-
JKCHHUSI KOMITIEKCa B BUJIE JUArpaMMBI (snapshots) ucmois-
30Bamu mporpammy MOLMOL. Jlparpamma KoMIUIEKca
npoxoxeit Msh2—-Msh6 u mokamm3anus mucTenHa n3oopa-
JKEHBI Ha pHUC. 2.

Taxum 06pa3oM, MBI OCYIIECTBIIIA TOCTPOEHHE 0a30-
BOI CTPYKTYpBI ToMeHa V OSJIKOBOTO KOMILIEKCA IPOXKIKEH
Msh2—-Msh6. Ha cremyromem stamne padboTsl OymeT mpoBe-
J€H aHalM3 MEXaHWU3Ma WHTUOMPOBAaHHUS  KaJMHEM
pernapaiyy HeCIIapeHHbIX OCHOBAHUH.
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27 aerycra gupektop ONAN A. H. CucaksaH npuHsn
UNEHOB HALMOHAJIbHOW FpynMbl COTPyaHWKOB Pecny6nu-
ku Mongosbel B8 OUAN B cBszu ¢ 15-i rogoBLuMHON Npo-
BO3r/lalleH1s HE3aBUCMMOCTH 3TOrO rocynapcTaa.

A. H. CucaksH Bpyuus pyKOBOLMTENIO HaLMOHasb-
HoM rpynnbl AnekcaHgpy lNapeaHy agpec, B KOTopoM, B
YacTHOCTH, roBopuTcs: «denasco ogHon w3 18
ctpaH-yyactHuy OUAU, Monposa ycnewHo BoBneyeHa B
[eATe/IbHOCTb HAlLero MeXXAyHapomHOro U3nyecKoro
ueHTpa. YueHble Balwlen pecnybiuky faBHO COTPYAHHYA-
toT ¢ puankamu O6beaUHEHHOrO UHCTUTYTA, YYaCTBYIOT
B MEXXAYHapOLHbIX NMporpaMmmax rno COBPEMEHHbIM Mpo-
6nemaM aepHON PU3KUKH, CNOCOBCTBYS peasiM3alun Ha-
yuHo-UcciefoBatesibckon nporpammbl OUAN».

Bo Bpems 6ecenpl obcyKaanucb HayuHble U COLIM-
anbHO-ObITOBbIE BOMPOCHI, Npobsiema npuBJeYeHUs B
OUAN HayuHOM Monomexku pecnybnuvku, NpUyYem He
TO/IbKO B TEOPETUYECKYIO (DU3UKY, HO U B IKCMEPUMEH-
TanbHylo, Gnarofaps 6onee WHMPOKOMY yUacTUIO CTyieH-
TOB W acnupaHToB MosifoBbl B NETHUX CTYAEHUYECKMX
LUKO/IaX U KOHdepeHuUaX, nposoaumbix B UHcTUTyTe.

4 centabps gupektop OUAN A. H. CucakaH npu-
HAM1 YEHOB HaLMOHa/bHbIX rpynn cotTpyaHukoe Couua-
nuctuueckor Pecnybnuku BoetHam u Ykpantbl B8 OUAN.

Lupektop UHCTUTYTA no3gpaBusi BbETHAMCKMX CO-
TPYAHWKOB C 61-W rofoBLIMHOM NPOBO3rialleHWs Hesa-

Bucumoctn Coumanuctuueckon Pecnybnukn BbeTHam,
BPYYMN Npefcepatento HauuMoHasbHOW rpynnbl HryeH
MaHb LLaTy agpec, a Takyke No3fpaBusl ero ¢ Harpaxme-
Huem opaeHoMm [pyk6bl Poccuiickon Mepepaumu.

MosppaBnsas ykpauHckux coTpyaHukos OUAU ¢
[HEM NpOBO3rNalleHUss He3aBUCUMOCTH  YKpawuHbl,
A. H. CucaksH Bpyuun 3amectuTento npeacenatens Ha-
uMoHanbHow rpynnbl B. Y. XXemeHuky nosgpaBuTenibHbIv
aZpec, B KOTOPOM, B YaCTHOCTH, rOBOpPUTCH: «YKpauHa
Bcerga Oblia OAHMM M3 aKTWMBHbIX YYaCTHUKOB CaMbiX
nepcnekTuBHbIX nporpamMMm WMHCTUTyTa. YueHble BalueM
CTpaHbl [OCTUraloT 3HAYMUTEJIbHBIX YCMEXOB W BaXKHbIX
pe3y/ibTaTOB B MEXAYHAPOLHbIX NporpaMmMax no cospe-
MeHHbIM NpobG/seMaM (OU3UKK 3/IEMEHTAPHBIX YacTHL,
A0epHON (PU3UKH, PU3MKHW KOHAEHCUPOBAHHOMO COCTOS-
HWUS BeLLLeCTBay.

B cosmectHOM Hecene obcykpanucb oblume ans
BCEX HAaLUMOHAJIbHbIX rpynn npobieMbl MEAULMHCKOrO W
NEHCUOHHOTO CTPaxOBaHWUs U/IeHOB CEMEN COTPYAHUKOB
u3 ctpan-yyactHuy OUAN, a Takke Bonpoc yBenuueHus
yucia COTPYOHUKOB OBEWX HaLMOHasIbHbIX rpynm, npu
3TOM aupekTop MHCTUTYTa C yAOBNETBOPEHHEM OTMe-
TWJ1, UTO B YKPAUHCKOM 3eM/ISYECTBE CErOLHS MHOrO MO-
NOLEXKH.

B [eHb 3HaHui gupexktop OUAN unex-koppecnoH-
neHt PAH A. H. CucaksH BcTpeTusica cO CTyaeHTa-

On 27 August JINR Director A. Sissakian received
the JINR staff members of the national group from the
Republic of Moldova on the occasion of the 15th an-
niversary of the declaration of independence of this
state.

A. Sissakian presented an address to the leader of
the national group Aleksandr Parvan, with the following
words, in particular: «Being one of the 18 JINR Member
States, Moldova is successfully taking part in the activi-
ties of our international physics centre. Scientists from
your Republic have long been cooperating with physi-
cists of the Joint Institute; they take part in internation-
al programmes in modern nuclear physics issues, pro-
moting the realization of the scientific research pro-
gramme at JINR».

Scientific issues and life conditions were discussed
during the meeting, along with questions of attracting
young scientists to JINR, both to theoretical physics
and to experimental research, through a wider partici-
pation of Moldovan students and postgraduates in sum-
mer student schools and conferences held at the Insti-
tute.

On 4 September JINR Director A. Sissakian re-
ceived the JINR staff members of the national groups
from the Socialist Republic of Vietnam and Ukraine.

The Director of the Institute congratulated the Viet-
namese colleagues on the 6 1st anniversary of the decla-
ration of independence of the Socialist Republic of
Vietnam, presented an address to the leader of the na-
tional group Nguyen Manh Shat, and congratulated him
on the occasion of becoming the RF Order of Friendship
holder.

Addressing the Ukrainian JINR staff members with
words of congratulations on the Independence Day of
Ukraine, A. Sissakian presented an address of congrat-
ulation to the deputy leader of the national group
V. Zhemenik. In particular, this address says, «Ukraine
has always been one of the active participants in most
prospective programmes at the Institute. Scientists of
your country achieve significant success and important
results in international programmes on modern issues in
elementary particle physics, nuclear physics, and con-
densed matter physics».

The joint discussion included problems common for
all national groups, i.e., medical and retirement insur-
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MU-cbusnkamu pybHeHcKoro yHusepcuteta. B HoBom
y4ebHOM rofly K 3aHATUAM npUcTynuau 20 BbINyCKHUKOB
CPefHUX LKON — 3TO y)Ke YeTBepTbliM Habop Ha Bbinyc-
Kawolme dpusndeckue kadenpbl. Cpefin HOBbIX CTyLEH-
TOB-(PM3WKOB YHUBEPCHTETA — MOJIOfble JIOAU U3
Monbww, YkpauHbl, Mongosbl, KasaxctaHa, a Takxe U3
pasHbix perhoHoB Poccuu. Buue-npesnpeHT yHUBepCH-
TeTa, 3aBefyOWMN Kadenpon TeopeTUYeCKON (OU3UKM
npocpeccop A. H. CucaksH ceppedHO npuBETCTBOBas
NEPBOKYPCHWKOB W paccKasas UM O TPagUUMsaX usude-
ckoro obpasosanus B [ly6He. Mepen monoabiMu douam-
KaMu BbICTYNWIM TaKXXe TNpPOPEeKTOp YHUBEpCHUTETa
L. B. ®ypcaes, 3amectuTenb 3aBefyloliero Kadenpou
A. C. CopwvH 1 gpyrve coTpyAHWKK Kadeap SLEPHOM M
TEOPETUUYECKOHN (PU3MKH.

18 cenTabpsa gupexktop OMAN A. H. CucaksH npu-
HAN NpefcTaBUTENIeN HaLMOHANIbHOM rpynmnbl COTPYAHW-
koe Pecnybnuku Cnosakun B OUAN. Oupektop UHCTH-
TyTa NO3APaBW C/OBAaLKWUX COTPYAHUKOB C [lHeM KoH-
CTUTYLMH, MOXKeNas BCex bnar U Bpyuun npeacenarento
HauuoHanbHowW rpynnbl A. KnumaHny agpec.

B OUAU ceroans paboTatoT okono 15 npeacrasute-
nen Cnosakmn — 310 coTpyaHuku JIAP, NIT®, JIB3,
JINT, NPB. B JIAP npakTWuyecku roToB LMKAOTPOHHbIM
KOMMNMEeKC AN 3TOM CTpaHbl-ydacTHUubl MHcTuTyTa.
A. H. CucaksH noguepkryn, uto B OUAN 3auHTepecosa-

Hbl B NPHUBJIEYHEHUH Bo/bLIEro KoNMYecTsa Haquoﬁ MO-
nonexu U3 CnoBsakuu ana pa6OTbI Ha pa3HbIX
HanpaB/1€HUAX MCCﬂe,D,OBaHHI;I, Beaoyulnxcsa B MHCTI/ITYTe.

25 ceHTabpsa aupexktop OMAN A. H. CucaxsH npu-
HAN NpeAcTaBUTENIeN HaLMOHANIbHOM rpynmnbl COTPYAHU-
koe Pecnybnuku Apmenun 8 OUAN. 21 ceHTabpsa B pe-
cnybnvke otmeuanu 15 net HezaBucuMocTH. Jupextop
MHcTuTyTa nosppaBun  apMSHCKMX  COTPYLHMKOB C
NpasfHUKOM W Bpy4YuN NpeAcenatesniio HalWOHasIbHOM
rpynnbl 3. A. AlpsiHy no3apaBuTenbHbIM agpec. «Apme-
HWUS — OJlHa M3 CaMbIX aKTUBHbIX CTpaH-ydacTHuy WH-
ctutyta, — otmetun A. H. CucaksH. — Mbl ropgumcs
UCTOpPHEH, CBA3AHHOW C UMEHaMM NPeLLIECTBEHHUKOB, U
YBEPEHbDI, YTO HbIHELLHEE NOKOJIEHWEe BHECET CBOM BKNAL,
a Ha CMeHy eMy npuaeT monoaexb». B xoae obuien He-
cenbl obcyaanuch Bonpochl bosiee LUMPOKOro npusne-
yeHust B HCTUTYT Hay4yHOM Monoaexku ApMeHun ans pa-
GOTbl MO KOHTPaKTaM, a TaKXXe BO3MOXKHOCTb MOAmnWca-
HUS npoTokona c EpeBaHckuM rocyHusepcuteToM O
NMPOXOXXAEHUH CTyleHTaMK 3TOro YHUBEPCUTETA NpeAau-
naomHou npaktuku B OUAN.

C 24 ceHtab6ps no 1 oktabpsa c susutom B O6b-
eOUHEHHOM MHCTUTYTE AflePHbIX UCCef0BaHNUM NoObiBas
AupeKkTop HauMoHanbHOro MHCTUTYTa Hay4HbIX UCCeno-
BaHWW BeHecyanbl npodpeccop M. lNapcua Cykpe. OH

ance for the relatives of the staff members from JINR
Member States and the question of increasing the num-
ber of both national groups. The Institute Director
marked here with satisfaction that today the Ukrainian
group included many young scientists.

On the Day of Knowledge (1 September), JINR
Director RAS Corresponding Member A. Sissakian met
with students from physics departments of Dubna Uni-
versity. Twenty school graduates have started their
studies this academic year, being the fourth enroliment
to the chairs of physics. Among them are young people
from Poland, Ukraine, Moldova, Kazakhstan and differ-
ent regions of Russia. Vice-President of the University,
Chief of the Theoretical Physics Chair Professor A. Sis-
sakian heartily greeted the first-year students and told
them about the traditions of physics education in Dub-
na. The University Pro-Rector D. Fursaev, Deputy Chief
of the Chair A. Sorin and other staff members of the
chairs of nuclear and theoretical physics also greeted
the young physicists.

On 18 September JINR Director A. Sissakian re-
ceived representatives of the national group of JINR

____________________________________}Ky

staff members from the Republic of Slovakia. The Insti-
tute Director congratulated the Slovak scientists on the
Constitution Day, wished them all the best and present-
ed an address to the leader of the national group J. Kli-
man.

Today, about 15 representatives from Slovakia
work at JINR. They are staff members of LNR, LTP,
LHE, LIT, LRB. At the Laboratory of Nuclear Reactions,
the cyclotron complex for this JINR Member State has
been practically finished. A. Sissakian stressed that
JINR is interested in attracting a larger number of young
scientists from Slovakia for the research in various
trends conducted at the Institute.

On 25 September JINR Director A. Sissakian re-
ceived representatives of the national group of JINR
staff members from Armenia. On 21 September the Re-
public celebrated the 15th anniversary of declaration of
independence. The JINR Director congratulated the Ar-
menian staff members on the holiday and presented an
address of congratulation to the leader of the national
group Eh. Airian. «Armenia is one of the most active
Member States of the Institute», marked A. Sissakian.



e /HPOPMALINA ANPEKLINMA

JINR DIRECTORATE'’S INFORMATION

Jy6Ha, 29 ceHTSIOpsL.

Jupexrop OUAU A. H. Cucaxsin

u poteccop M. 'apcust Cykpe Bo Bpemst
TOJIITUCAHUSI TeHEPAJILHOTO COTJIAIICHUS
o corpyaauuecte OMAN

¢ HammoHamesHbBIM HHCTUTYTOM Hay4YHBIX
uccienoBanuii Benecyaibt

Dubna, 29 September.

JINR Director A. Sissakian and Professor

M. Garcia Sucre during the signing of the
general agreement on the cooperation of JINR
with the National Institute for Scientific
Research of Venezuela

npuHuman ydactve B XVIII BanguHckom cemuHape M
O3HaKOMWJ/ICA C pesaTenbHOCTbio nabopartopuit OUAN.
Ha Bctpeue B gupekuun OUAU 6biin obcy>kaeHbl Bo-
NPOCbI Pa3BUTHUS COTPYLHUUECTBA B 0B1ACTH HayuHbIX W
obpasosaresibHbix nporpamm. B neperosopax yuacTtso-
Banu gupektop OUAN  uneH-koppecnoHgeHt PAH
A. H. CucaksH, Buue-gupektop npodgeccop M. I'. Utkuc,
3aMecTUTesIb r1aBHOro ydeHoro cekpetaps [. B. Kama-
HUH. 29 ceHTabpsa aupektop OUAU A. H. CucaksH w
npoceccop M. lapcua Cykpe nognucanu reHepanbHoe
cornauwexue o cotpyaHuuectse OUAN ¢ HaumoHanbHbIM
MHCTUTYTOM Hay4HbIX UCcnenoBaHui BeHecyanbl.

28 ceHTs6psa OUAN nocetn upesBbiuaiHbIi WM Non-
HOMOouHbI nocon Pecnyb6avkn Unamu B Poccuu rocno-
nuH K. Cuban. B gupekunn OUAN rocta v conpososkaa-
towux ero nuy, npuiumanu A. H. Cucaksn, P. JlegHuuku,
H. A. Pycakosuu, [I. B. KamanuH. B xoge Bctpeun 6binm
obcy>KaeHbl BO3MOXKHOCTH PacCLUMPEHUs B3aWMOBbIFOf-
HOro cotpygHuyectsa. [ocon nobbisan Takke B Jlabo-
paTopuu sipepHbix peakuui um. I. H. ®neposa.

C 4 no 6 okTabps B EpesaHe c pabounm BU3UTOM
Haxoguncs gupektop OUAN uneH-koppecnoHaeHT PAH,
uHocTtpaHHbii uneH HAH Apmenun A. H. CucaksH. Co-

JlaGoparopus saepusix peakuumii um. I. H. ®neposa, 28 centsops. UpesBbluaiiHblil 1 moHOMOUYHBIH nocon Pecryonuku Muann
B Poccun rocnioaun K. Cuban (BTopoii creBa) Ha SKCKypCHH B JabopaTopun

Flerov Laboratory of Nuclear Reactions, 28 September. Ambassador Extraordinary and Plenipotentiary of the Republic of India in
Russia Mr K. Sibal (second from left) on the excursion around the laboratory

33
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cTosiIMCb ero BcTpeuu B HauuoHanbHoW akafeMuu Hayk
c npesugeHtom HAH Apmenun akagemukom P. M. Map-
TUPOCAHOM W ApYruMU uyneHamu [Mpesvguyma HAH Ap-
MeHWM, C MOJIHOMOYHbIM npefcTaBuTenem [lpaButens-
ctea Apmenun B OUAN T. A. BaptanetsHom v ap. Ldu-
pektop OUAN npuHan yyactve B 3acefiaHWM CO34aHHOM

pacnopsikeHuem [paeuTenbctea ApMeHUW oBUNerHoM
KOMMWCCHM MO opraHusauuu npasgHosanus 100-netus co
LHA poxpeHus akagemuka H. M. CucaksHa.

C 12 no 16 okTa6ps B Mockse npoxoguno TpeTtbe
3acefiaHue MEXNPaBUTEIbCTBEHHOM KOMUCCUW MO CO-

Jy6Ha, 13 oxta6ps. Busut B OMSIN upe3BrgaiiHoro u nmosmHomMouHoro nocia bonuBapuanckoii Pecny6imuku Benecyaibt
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Dubna, 13 October. Ambassador Extraordinary and Plenipotentiary of the Bolivarian Republic of Venezuela in Russia on a visit to JINR

«We are proud of the history which concerns predeces-
sors and are sure that the generation of today will con-
tribute to it, with youth coming after them». During the
talk, the issues of a wider attraction of young scientists
from Armenia to the Institute on a contract basis were
discussed, as well as a possibility to sign a protocol
with the Yerevan State University on the pre-gradua-
tion practical training courses at JINR for the university
students.

On 24 September — 1 October Director of the
National Institute for Scientific Research of Venezuela
Professor M. Garcia Sucre visited JINR. He took part in
XVIII Baldin seminar and was acquainted with activities
of the JINR Laboratories. At the JINR Directorate, is-
sues of the development of cooperation in scientific
and educational programmes were discussed. From the
JINR side, JINR Director RAS Corresponding Member
A. Sissakian, JINR Vice-Director Professor M. ltkis,
Deputy Chief Scientific Secretary of JINR D. Kamanin
took part in the negotiations. On 29 September JINR
Director A. Sissakian and Professor M. Garcia Sucre

signed a general agreement on cooperation of JINR with
the National Institute for Scientific Research of
Venezuela.

On 28 September Ambassador Extraordinary and
Plenipotentiary of the Republic of India in Russia Mr
K. Sibal visited JINR. At the JINR Directorate, the guest
and the attendants were received by A. Sissakian,
R. Lednicky, N. Russakovich, D.Kamanin. Issues of
widening the mutually fruitful cooperation were dis-
cussed during the talks. The Ambassador also visited
the Flerov Laboratory of Nuclear Reactions.

On 4—6 October JINR Director RAS Correspond-
ing Member, Foreign Member of NAS of Armenia
A. Sissakian visited Yerevan. At the National Academy
of Sciences of Armenia, he had meetings with Academi-
cian R. Martirosyan and other members of the NAS Pre-
sidium, Plenipotentiary of the government of the Re-
public of Armenia to JINR G. Vartapetian and others.
The JINR Director took part in the meeting of the jubilee
committee established by the order of the government
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TpyAHWuecTBy Mexxay BeHecyanoi v Poccued, B
paboTe KOTOPOro nMpWMHUMas ydacTve BULE-MH-
HACTP HaykM W TexHonoruh BeHecyanbi
Jlyuc ®. MapkaHo [oHcanec, Bo3rnasuBWHK B
pamKax 3TOM BCTPEYM Ha BbICLUEM YPOBHE NofA-
KOMWCCHIO MO HayKe, TEXHOJIOTUSIM U OXpaHe
OKpYy>KatoLel cpefbl.

13 okTabps NO npUriaWeHuio LUPEKLUK
OUAN rocnoguH Jlyuc ®. MapkaHno [oHcanec,
nocon BeHecyanbl B Mockee Anekcuc Poxac u
conposoXgaiolme ux nuua nocetunu O6beau-
HEHHbIM MHCTUTYT sflepHbIX UccnepoBaHui. OHu
nobbieanu B Jlabopatopuu SAEPHbIX peakumi
um. . H. ®neposa, Jlabopatopuu  BbICOKHX
aHeprur um. B. WN. Bekcnepa n A. M. banguHa,
O3HAaKOMMWJ/IUCb C KOMMJIEKCOM MPOTOHHOW Tepa-
nuu, c aeartenbHocTtbto HIL, «Acnekt». B cocTo-
aswmxca B [lybHe neperosopax Obina paccmo-
TpeHa BO3MOXXHOCTb AasIbHEWLIEro pacluMpeHus
Hay4HOro COTpyJAHHWYecTBa.

e HATPALB]. OHETHBIE QAN

PRIZES. HONORARY TITLES

Yxazom [Ipesnnenta Poccuiickonn @enepaunu ot 18 utoss
3a 0OJIbLION BKJAaJ B pasBUTHe U YKpelJeHHe ABYCTOPOHHHX
OTHOIUEHUH M Hay4YHO-TEXHHYECKOI'O COTPYAHHMYECTBA MEXKIY
Poccutickoit @enepauueit u Pecnybnukon bBenopyccuei opne-
HoM [lpy»Obl HarpaxkieH INepBbIH 3aMecTHUTe/b NpeacefaTelis
[ocymapcTBeHHOr0 KOMMTETa 110 HayKe U TexHosorusm Pecry-
6sukn Benopyccun Baagumup Mocudosuu Hexuabko.

Yxazom [Ipesunenta Poccuiickoit @enepauuu ot 8 aBrycra
32 6OJIBILON BKJAA B Pa3BUTHE U YKPEIJEeHHe HayuyHO-TeXHUYe-
CKOTo coTpynHHUecTBa Mexnay Poccuiickoit Penepauveid u Pe-
cny6aukol bBosrapuell opnenom IpyK6bl HarpaxKieH BHLEe-IH-
pekrop OUAN lperan JumurpoB Beiios.

B nupekuuto MHCTHUTYTA IPULLIO MTHCHMO,TOAMUCAHHOE AU~
pektopoMm MHCTUTYTA SiIePHBIX WCCAEIOBAHUH U SIEPHOU dHEp-
retukd Akagemuu Hayk DoJrapuu 4ieHOM-KOPPeCHOHIEHTOM
BAH U. CrameHOBbIM, B KOTOPOM, B YaCTHOCTH, TOBOPUTCS:
«[Tpocheccop Ligetan HumutpoB BblIOB BHeC BeCOMBIH BKJAL
B pa3BUTHE SIEPHON (DU3UKU U B YKpeIJIeHHe HAyUHOTO CO-
TPYIHUYECTBA MeXKIY HALIUMHU MHCTUTYyTaMH. Mbl BOCIPUHH-
MaeM HarpaxjueHue ero opaeHoMm IpyK6bl Kak 3HAK BBICOKOTO
yBaxkenus kak OMAY, tak u UANAD».

Ykasom IIpesnnenta Poccuickot @epepauun ot 8 aBrycra
3a 6OJIBLION BKJIAJ B Pa3BUTHE M yKpeIlIeHHe Hay4yHO-TeXHHYe-

of Armenia on the organization of the celebra-
tion of the centenary of Academician N. M. Sis-
sakian.

On 12—16 October, the third meeting of
the intergovernmental board on cooperation be-
tween Venezuela and Russia was held in
Moscow. Vice-Minister of science and technolo-
gy of Venezuela Luis F. Marcano Gonzalez took
part in it and, in the frames of this event, head-
ed the sub-board on science, technology and
protection of the environment.

On the invitation of the JINR Directorate,
Mr Luis F. Marcano Gonzalez, Ambassador of
Venezuela in Moscow Alexis Rojas and the ac-
companying persons visited the Joint Institute
for Nuclear Research on 13 October. They visit-
ed the Flerov Laboratory of Nuclear Reactions,
the Veksler and Baldin Laboratory of High Ener-
gies, were acquainted with the complex of pro-
ton therapy and activities at the ASPEKT scien-
tific industrial centre. Opportunities for further
widening of the scientific cooperation were dis-
cussed at the negotiations in Dubna.

By the Order of the President of the Russian Federation of
18 July, the First Deputy Chairman of the State Committee on
Science and Technology of the Republic of Belarus Vladimir
Iosifovich Nedilko was awarded the Order of Friendship for
his large contribution to the development and strengthening of
bilateral relations and scientific and technical cooperation be-
tween the Russian Federation and the Republic of Belarus.

By the Order of the President of the Russian Federation of
8 August,JINR Vice-Director Tsvetan Dimitrov Vylov was
awarded the Order of Friendship for his large contribution to
the development and strengthening of scientific and technical
cooperation between the Russian Federation and the Republic
of Bulgaria.

A letter arrived at the JINR Directorate signed by the Di-
rector of the Institute for Nuclear Research and Nuclear En-
ergy of the Academy of Sciences of Bulgaria, BAS Correspond-
ing Member J. Stamenov, which in particular said, «Professor
Tsvetan Vylov has made a considerable contribution to the de-
velopment of nuclear physics and strengthening of scientific
cooperation between our institutes. Awarding him the Order
of Friendship is for us a token of high respect, both of JINR
and of INRNE>.

Ny




CKOTO COTpYyIHHMYecTBa Mexay Poccuil-
ckout Pepnepanuert u Couuanuctuue-
ckoit Pecny6mukoit BbeTHam opneHoM
Jpyx0bl HarpaxkiaeH CTaplIMi Hayy-
Hbll cotpynHuk OMAW Hryen Mansb
Iar.

Jupexunss OUAM cepneuno mo-
3IpaBJsieT BCeX HarpakIeHHbIX, KeJa-
€T MM KPENKOTro 3[0pOBbS M JajbHeM-
LIMX TBOPYECKHX YCIIEXOB.

Pemennem CoBera jemyTtatoB
Jly6HbBl ¢ yueToM X0ZaTahCTB KOJJIeK-
tuBa OObeIWHEHHOr0 HHCTUTYTa, a
TaKXe 10 MPeoKEeHHI0 KOMHCCHH TI0
MOYeTHOMY 3BaHHIO W Harpanam JyOHsl,
3BaHHE MOYETHOTO TpaKIaHWHA ropoaa
IPUCBOEHO akafeMHKy Poccuiickon
aKaJleMUM HaykK,[IOUeTHOMY AHPEKTOPY
JlabopaTopuu TeopeTHUECKOH (PUIUKU
OHSAN  Omurpuro BacuabeBuuy
IMMupkoBy. O mpUCBOEHWUH 3BaHUS
6b710 0OBSIBJIEHO 24 HIOJIS Ha TOpIKe-
CTBax, MOCBsIIEHHbIX 50-meThto [1y6-
HBI.

By the Order of the President of
the Russian Federation of 8 August,
JINR senior staff scientist Nguyen
Manh Shat was awarded the Order of
Friendship for his large contribution to
the development and strengthening of
scientific and technical cooperation be-
tween the Russian Federation and the
Socialist Republic of Vietnam.

The JINR Directorate heartily con-
gratulates all the recipients of the
awards and wishes them sound health
and further success in their activities.

By the resolution of the Dubna
Council of Deputies, taking into ac-

— AT PA L D O B T H b B A 1
PRIZES. HONORARY TITLES

6 oxkTs6psi B Exarepununckom 3ane Kpemss [Ipesunent Poccun
B. B. IlyTuH Bpyuu/ rocyiapcTBeHHble Harpaibl OOJbLIOH TIpyme
POCCHHCKHX HesTesiell Hayku, 00pa3oBaHHs, KyJ/bTypbl, paOOTHHKAM
CeJIbCKOT0 XO35IUCTBa M MPOMBILIIEHHOCTH. B uucse HarpaxueH-
HbIX — Hay4HbId pyKoBoauTe b OObeANHEHHOIO UHCTUTYTA SAEPHBIX
uccaenoBaHni akaneMuk Baagumup I'eopruesnu Kanbsimesckui,
YIOCTOEHHBIN opaeHa «3a 3acayru rnepen OTeuecTBOM» 4-U CTENEHH.

BeicTynas co cioBamu 6Gsaropapuoctd, B. I'. KanplieBckuil oT-
MEeTHJI, UTO PacClieHUBaeT 3TO HarpakaeHHe Kak Ipu3HaHUe OOJbLIMX
3acnyr OVSIM B pasBuTtum QpyHAaMeHTAIbHOU HAyKH, 00pa30BaHUS U
HMHHOBALIMOHHBIX TexHosoruil B Poccun.

On 6 October in the Yekaterininsky hall of the Kremlin, the
President of Russia, V. V. Putin, presented state awards to a large
group of Russian scientists,educators, workers of culture,agriculture
and industry. Among the recipients of the awards was the Scientific
Leader of the Joint Institute for Nuclear Research Academician
Vladimir Georgievich Kadyshevsky, who was awarded the Or-
der «For Services to Fatherland», 4th class.

With words of gratitude, V. G. Kadyshevsky stressed that he
considered this award as the acknowledgement of great accomplish-
ments of JINR in the development of fundamental science, education
and innovation technology in Russia.

of Theoretical Physics Dmitrii Vasilievich Shirkov.
The news was announced on 24 July at the jubilee cele-
bration dedicated to the 50th anniversary of Dubna, at
the Culture Hall «Oktyabr».

count the petitions of the community of the Joint Insti-
tute for Nuclear Research and on the suggestion of the
Committee on Honorary Titles and Awards of the town
of Dubna, the title of the Honorary Citizen of the town
was conferred on Academician of the Russian Academy
of Sciences, Honorary Director of the JINR Laboratory

________________________________________}K
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80 nem E. I1. 7Kuokogy

29 aseycma ucnoanunocey 80 nem cosemHuxy npu ou-
pexyuu  Jlabopamopuu UHDOPMAYUOHHBIX MEXHONO2ULL
npogeccopy Eezenutro Ilemposuuy JKuokoay, uzsecmnomy
POCCULICKOMY YYEHOMY-MAMEMAMUKY, 8blOAIOWeMyCcs che-
yuanucmy 6 obnacmu NPUKIAOHOU MAMEMAMUKY U mame-
MAMUYECKO20 MOOENUPOBAHUSL.

B ceéazu ¢ smoii oamoii ¢ Jlabopamopuu ungopmayu-
OHHBIX MEXHON02UTL NPOULIO pacuiupennoe sacedanue Ha-
yuno-mexnuueckoeo cogeema. Iybepnamop Mockoeckoi
obnacmu b. B. I'pomos, oupexyua OUAHU, oupexyus JIUT,
Koaneau u yyeruxu uz OMAU u cmpan-yuacmuuy cepoeyro
nosopasunu Eezenus Ilemposuua c ioouneem.

E. P. Zhidkov is 80

On 29 August 2006 Adviser to the Directorate of the
Laboratory of Information Technologies Professor Evgenii
Petrovich Zhidkov, a famous Russian mathematician, an
outstanding specialist in applied mathematics and mathe-
matical modelling, celebrated his 80th birthday.

In connection with the event, an enlarged meeting of the
Scientific-Technical Council was held at the Laboratory of
Information Technologies. Governor of the Moscow Region
B. V. Gromov, JINR Directorate, colleagues and disciples
from JINR and Member States heartily congratulated him
on the jubilee.

60 nem B. B. Boponogy

12 nosbps ucnornunoce 60 nem Buxkmopy Bacunve-
suyy Boponogy — Kpynnomy poccuiickomy yueHomy, 3ame-
cmumento oupexmopa Jlabopamopuu meopemuyeckoui gu-
3UKU, OOKMOPY YU3UKO-MAMEMAMUYECKUX HAYK, NPUSHAH-
HOMY cneyuanucmy 6 oOnacmu meopuu CmpyKmypbl
amomHozo A0pa.

Hupexyus u xonneeu cepoeuno nozopasunu Buxmopa
Bacunvesuua ¢ oduneem.

V. V. Voronov is 60

On 12 November 2006 Viktor Vasilievich Voronov, a
prominent Russian scientist, deputy director of the Labora-
tory of Theoretical Physics, Doctor of Physics and Mathe-
matics, a renown specialist in the theory of atomic nucleus
structure, celebrated his 60th birthday.

The Directorate and colleagues heartily congratulated
Viktor Vasilievich on the jubilee.




N O o

JUBILEES

50 Aer UHcTuTyTy siaepHoit ¢pusuku AH PY

19-22 centabps B TawkenTe npowaa VI MexayHa-
poaHas KoHdepeHuns «CoBpemeHHble MPobAembl faep-
HOM (PU3MKK», NpuypodeHHas K 50-reTHemy 0bmaero Mn-
CTUTyTa saepHoi dusnkn AH Pecnybankn YsbekncraH.

McTopus MHCTUTYTa TeCHO CBA3aHa C CO3AAHMEM B pe-
cnybAnKe ypaHOBOW, a 3aTeM M 30A0TOAODbIBaIOLLEN MPO-
MbIWAEHHOCTU. CEroAHs 3TO M3BECTHbIN B pecrnyOAnKe 1 3a
PYy6eXOoM KPYMHbIA Hay4YHbIA LEHTP, FA€ Ha COBPEMEHHOM
YPOBHE BEAYTCS (PyHAAMEHTAAbHbIE M NMPUKAAAHBIE UCCAE-
AOBaHMS B 0DAACTM AAEPHON (DU3MKM, PAAMALIMOHHOM XM-
MUK TBEPAOTO TeAA U MAaTEPUAAOBEACHUS, aKTUBALIMOHHO-
ro aHaAM3a ¥ PAAMOXMMUK, HAYHHOTO MPUBOPOCTPOEHNS U
B APYIMX CMEXHbIX 0bAaCTsIX. 3aech paboTaioT 6oaee 600
COTPYAHMKOB, B TOM YMCAe 4 aKasemmka, 28 AOKTOPOB U
72 KaHAmMAaTa Hayk, 6oaee 150 Hay4HbIX COTPYAHMKOB.
MHCTUTYT pacnoAaraeT yHUKaAbHbIMU OObeKTaMM: UCCAe-
AOBATEAbCKUM fIAE€PHbIM peakTopom BBP-CM, umkaoTpo-
Hamu, CUCTeMON ramMma-obAydaTeAeit € WMCTOYHUKaMM
Co-60, HerTpOoHHbIM reHepaTtopom HI-150, pecnybankaH-

CKOM LEeHTPAAbHOM M30TOMHOM AabopaTopuen, KOMMAEK-
COM CMELXMMBOAOOHUCTKMH.

Pe3yAbTaTbl HayYHO-MCCACAOBATEALCKMX PAbOT M NpK-
KAQAHbIX Pa3pabOTOK MOAPA3AEAEHUI MHCTUTYTa MyOANKY-
IOTCA B BEAYLUMX 3aPYOEXXHbIX HayH4HbIX XXYpPHaAax, XypHa-
Aax CHI n Pecnybankn Y3bekucrtaH. 3a nocaeaHee Aecs-
TMAeTHe onybankosaHo 6Goaee 1500 HayuHbIX pabor,
yeTbipe MoHOorpadmu, NOAy4eHO OKOAO CTa naTeHToB. Ha
MEXAYHAPOAHBIX KOH(EPEeHUMAX 3a PyOEeXKOM COTPYAHM-
Kammn MAD npeactaBaeHo 6oaee 160 AOKAAAOB. MHCTUTYT
AACPHON (PU3UKM aKTUBHO COTPYAHMYAET CO MHOTMMM 3a-
PYOEeXHbIMKU HayYHbIMK LIeHTPamm, B Tom vmcae ¢ OVAN n
LIEPH.

Hapsaay ¢ nposeaeHnemM TPaAMLIMOHHON MEXAYHaPOA-
HoM KoHepeHunn «CoBpemeHHble MPOOAEMbl SIAepHOW
pusnkm» NAD asageTca coopraHnsaTtopom EBpasninckon
KOH(EPEHLIMK MO AAPHON (PU3MKE 1 MPUKAAAHBIM €e NPO-
OAEMaM, peryAsapHoO MpPOBOAUT pecrnybAMKaHCKMe KoHge-
PEHLMMN U LIKOAbI MOAOABIX YHYEHbIX.

The Institute of Nuclear Physics (AS RU) is 50

On 19-22 September, VI International Conference
«Modern Problems in Nuclear Physics» dated for the 50th
jubilee of the Institute of Nuclear Physics (INP) of the Acad-
emy of Sciences of the Republic of Uzbekistan was held in
Tashkent.

The history of the Institute is closely connected with
the establishment of the uranium and gold mining industry
in the Republic. Today, it is a large scientific centre,
well-known in Uzbekistan and abroad, where fundamen-
tal and applied research is conducted in nuclear physics,
radiation chemistry of solid matter and material sciences,
activation analysis and radiochemistry, scientific instru-
ment making industry and other related fields. Above 600
staff members work here, including 4 Academicians, 28
Doctors of Science and 72 Candidates of Science, more
than 150 researchers. The Institute possesses unique facili-
ties: the VVR-SM research nuclear reactor, cyclotrons, a
system of gamma irradiators with Co-60 sources, the

NG-150 neutron generator, a republican central isotope
laboratory, and a complex of specialized chemical water
purification.

The results of scientific and applied research at the de-
partments of the Institute are published in leading scientific
journals of CIS, the Republic of Uzbekistan and abroad.
More than 1500 scientific papers, four monographs have
been published for the recent 10 years; about 100 patents
have been obtained. INP staff members have delivered
above 160 scientific reports at international conferences in
other countries. The Institute actively cooperates with
many foreign scientific centres, including JINR and CERN.

Along with the traditional international conference
«Modern Problems in Nuclear Physics», INP is a co-orga-
nizer of the Eurasian Conference on Nuclear Physics and
Issues of Its Application and regularly holds republican
conferences and schools for young scientists.
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C 3 no 8 uona B EpeBaHCKOM rocyAapCcTBEHHOM YHU-
Bepcutete npoxogmna Xl mexayHapogHas koHdbepeHLUms
«CmmeTpum B buU3MKe», OpraHn3oBaHHAsS OBbeaMHEHHbIM
WHCTUTYTOM SAEPHbIX UCCNEeOOBAHUA COBMECTHO C EpeBaH-
CKMM FOCYyOAPCTBEHHBIM YHUBEpPCUTETOM. MeXXayHAPOaHbIA
KOMWTET COBETHMKOB KOHbEpeHLMM BO3MABASN AUPEKTOP
ONAN uneH-koppecnoHaeHT PAH, MHOCTPAHHLIM YneH HAH
ApmeHunn A. H. CucakaH. Mepsoe paclinpeHHoe nneHapHoe
3acenaHue Bbino nocesLleHo 50-netmio co aHs 06pa3oBaHMS
ONAN. C npmeeTcTBUAMM BbICTYNUNKM Npe3naeHT HAH Apme-
HUM akagemuk P MaptupocsH, pektop EplY A. CUMOHSH r
Apyrue yyeHble, KoTopble oTMeTMNM Bosnblylo ponb OGN B
Pa3BUTMM HAYKW B ApMeHuM. B 3acegaHnm npuHAn ydactue
MWHUCTP 0BPA30BAHMS M HaykM PA J1. MKPTbIYSH.

[upektop OUAN A. H. CUCAKSH BLICTYNWA C PA3BEPHYTLHIM
0KNAAoM, MOCBALLEHHBIM Hay4HOWM nporpamme OUVAN, a Tak-
e BOMPOCAM COTPYAHMYECTBA MEXOYHAPOAHOro LEeHTPa B
LybHe ¢ Hay4HbIMM LieHTpamm ApmeHunu. Pektop EplY Bpyumn
A. H. C1caksHy NoYeTHyo 30M10Tyi0 MeAasnb yHMBepcuTeTa 3a
60nbLLIOM BKNAL B HAYKY W CBAMXKEHWe HOPOdoB.

Bo Bpems npebbiBaHus B ApmeHnn A. H. CUCaksH BCTpe-
™Mnes ¢ npesmgeHtom HAH ApmeHunm P MapTpocsiHom u ps-
aom yneHos lMpesnamyma HAH PA, ¢ MUHUCTPOM 3KOHOMMYE-
CKOro pa3suTKa 1 Toprosnn PA K. HYwmaputaHom, UMpPeKTopom
EpPU I AcatpsHom, NONHOMOYHLIM NpeacTasutenem MNpasu-
TenscTea PA B ONAM akagemmkom I BapTaneTaHom, M3pom ro-
poaa Awrapaka I. TamassiHom 1 gpyrvmm opULMAnbHBIMA K-
uamu. Cocrosnock obcyxaeHre LWMPOKOro Kpyra BOMPOCOB
COTPYAHNYECTBA.

Epesan (Apmenust), 3 utons. PacimmpenHoe mieHapHoe 3acefanue KoHpepeHuun «CHMMETPHH B (QH3HKEY,
nocsmeHHoi 50-netuto OMSIN. Pexrop Epl'Y A. Cumonsia Bpyuaet aupekropy OUSUN A. H. Cucaxsany

MIOYETHYIO 30JI0TYIO Me/Iallb YHUBEPCHUTETA

Yerevan (Armenia), 3 July. The enlarged plenary meeting of the conference «Symmetries in Physics»
dedicated to the 50th anniversary of JINR. YeSU Rector A. Simonyan is awarding the honorary gold medal of the University

On 3-8 July the Xl International Conference «Symme-
tries in Physics» was held af the Yerevan State University. It was
organized by the Joint Institute for Nuclear Research together
with the Yerevan State University. The international committee
of advisers to the conference was headed by JINR Director RAS
Corresponding Member, Foreign Member of NAS of Armenia
A. Sissakian. The first extended plenary meeting was devoted
to the 50th anniversary of the establishment of JINR. President
of NAS of Armenia Academician R. Martirosyan, YeSU Rector
A. Simonyan and other scientists greeted the participants and
marked the great role of JINR in the development of science in
Armenia. Minister of Education and Science of the Republic of
Armenia L. Mkrtychyan took part in the meeting.

to JINR Director A. Sissakian

JINR Director A. Sissakian made a detailed report on the
scientific programme at JINR and issues of cooperation of the
international centre in Dubna with scientific centres of Arme-
nia. The YeSU Rector presented the honorary gold medal of the
University to A. Sissakian for his large contribution to science
and the process of bringing nations together.

During his visit to Armenia, A. Sissakian met with Presi-
dent of NAS of Armenia R. Martirosyan and members of the
Presidium of the National Academy of Sciences of Armenia, RA
Minister of Economic Development and Trade K. Chshmaritian,
Director of the Yerevan Institute of Physics G. Asatryan, Plenipo-
tentiary of the government of the Republic of Armenia to JINR
Academician G. Vartapetian, the Mayor of Ashtarak G. Tama-
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C 19 no 22 uona rnasHbIM UHXeHep OUNAN yneH-kop-
pecnoHaeHT PAH [ [. LLUMpKOB NprHUMAN yqactue B mexay-
HAPOAHOM COBELLAHWM NO IMHENHBIM KONNamnaepam, KoTopoe
npoxoauno B BaHkyeepe (Kanapa) Ha 6a3e YHuBepcuTeta
BputaHckon Konymbum (UBC). B pamkax 3Ton BCTpeyM, co-
6pasLuert okono 300 y4eHbIX M CNeUmanmMCcTOB 13 KPYNHEMLLNX
LIEHTPOB MMPQA, COCTOSANOCh 3acefdHme MeXayHapoaHOro KO-
muteta (GDE) Mo MpPOeKTMPOBAHWMIO WU CO3AAHMIO MeXOyHa-
pogHoro nuHenHoro konnangepa (ILC).

CLUA, dnoHus, Ffepmanms n LEPH yxxe npeacrasmnm 3as8-
KW HO pasmelLieHre Konnamaepa Ha cBoen Tepputopun. B te-
YeHWe NocnegHUX HEeCKONbKMUX Mecaues rpynna cneumanu-
ctoB OMGAN coBMeCTHO ¢ [ocyoapCTBEHHbIM CMEUMann3npo-
BAHHBLIM MPOEKTHLIM MHCTUTYTOM (TCMM Pocatoma, Mocksal)
rOTOBMNA TEXHWUKO-3KOHOMMYECKMe 0BOCHOBAHWS pasmelLie-
Hus ILC B paroHe T. [dy6Hbl. Ha 3acegaHunm GDE B BaHkysepe
BCE HeobxoaMMble pPacyeThl, TEXHUYECKME, reoflormyeckme u
3KOHOMMYECKMe [aHHble BbiNW MpeacTaBneHsl B Aoknage
I. 0. Wnpkosa. Takum obpasom, ONAN cTan nsteim npeTeH-
OEeHTOM Ha pa3mellieHure y cebs NpoekTa Beka.

7
0‘0

25 wionsa ONAN nocetnna generaums FOxHom Kopen B
€OCTABE MCMONHUTENBHOMO AMpeKTopa A3MATCKO-TUXOOKEeaH-
CKOro LieHTpa TeopeTuyeckon dusmkm (APCTP) C. Kuma, npo-
Peccopa Ppuamkm HaumoHanbHoro yHneepcuteta KbtoHrmyka

I. Knma, npodeccopa dursmkm TeXHONOTMYECKOTO YHMUBEPCH-
TeTa MNxoxaHa (POSTECH) B. HamkyHra.

B anpekumm ONIN toxXHOKOPEMCKyto aeneraumio BcTpe-
yanu A. H. CucaksH, P NegHunuku, H. A. Pycakosmy, [. B. Ka-
MOHWH, B. B. BopoHOB. MTorom BCTpeun CTano noanucaHue
pamoyHbix cornaternn ONAN ¢ APCTP u ¢ POSTECH, npeny-
CMATPUBAIOLLMX LUIMPOKUIA OKAOEMUYECKMIA OBMEH U HAY4HYIO
Koorepaumio. [ocTK BbIPA3UAM 3AMHTEPECOBAHHOCTL B paC-
LUMPEHMM KOHTAKTOB ¢ OUNAN 1 NonoxXuntensHo oLeHunm Bo3-
MOXHOCTb  ACCOLMMPOBAHHOIO HYneHcTea tOxHom Kopeun B
MHctutyTe.

7
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21-24 asrycta generaums [ybHsl, pykoBogutenem Ko-
TOpOW BbIN MABHBIN MHXeHep ONAN T 0. LLnpkos, NpUHMMA-
na yvyactme B BbICTOBKE HAYYHO-TEXHUYECKMX OOCTUXEHUN
2006 1. 1 MexxayHapoaHom dopyme HAYYHO-TEXHNUYECKOrO CO-
TpyaHuyecTBa Kutas n CHI B XapbuHe.

I O. WnpkoB BbICTYNUA ¢ goknagom 06 0cobor 3KoHOMM-
Yeckow 30He B [lybHe 1 NpeacTaBMA MHHOBALIMOHHbIE MPOEK-
Tl OGN, Bo Bpems npebbiBaHus B XapbuHe [ [. LUnpkos
BCTPETUACH C 3aMeCTUTENeM MUHUCTPA HAYKN WU TeXHOMOTUM
KHP [. [DXvHraHom 1 gupektopom AenapTaMeHTa Hayku r
TEXHOMOMIN NMPOBUHLMM XeMNOHIIKaHT npodeccopom CaH
1o 1 06Cyamn ¢ HUMM BOMPOCHI PA3BUTUS COTPYAHMYECTBA HA-
YYHbIX LIEHTPOB M BbICOKOTEXHONOTMYHbBIX MPeanpusaTin Kutas
¢ O6beanHEHHBIM MHCTUTYTOM SIAEPHBIX UCCNedoBaHWI. Tpa-
OMLMM 3TOTO COTPYOHWYECTBA BbINW 30M0XKeEHBI MOMBEKA HA-

zyan and other official persons. A discussion was held of a
wide range of cooperation issues.

7
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On 19-22 July, JINR Chief Engineer RAS Corresponding
Member G. Shirkov took part in the international meeting on
linear colliders which was held in Vancouver (Canadal), in the
basis of the University of Brifish Columbia (UBC). In the frame-
work of the meeting, aftended by almost 300 scientists and
specialists from largest research centres of the world, a ses-
sion of the international committee for the Global Design Effort
(GDE) was held on designing and development of the Interna-
tional Linear Collider (ILC).

The USA, Japan, Germany and CERN have already sub-
mitted their applications for erecting the collider in their territo-
ry. A group of JINR specialists in collaboration with the State
Specialized Project Institute (SSPI) of the RF Ministry of Atomic
Energy, Moscow, had been preparing technical and economic
basis documents for the last several months to install ILC in the
region of Dubna. In his report at the session of GDE in Vancou-
ver, G. Shirkov presented all the required calculations, techni-
cal, geological and economic data. Thus, JINR has become the
fith candidate to have the project of the century installed in its
ferritory.

o
£

On 25 July a delegation from South Korea visited JINR. It
included chief executive of the Asian Pacific Centre for Theoret-
ical Physics (APCTP) S. Kim, Professor of Physics of the Kyung-
pook National University G. Kim, and Professor of Physics of
the P'ohang University of Science and Technology (POSTECH)
V. Namkung.

A. Sissakian, R.Lednicky, N.Russakovich, D.Kamanin
and V. Voronov met the delegation at the JINR Directorate. The
meeting concluded in signing framework agreements of JINR
with APCTP and POSTECH which provide a wide academic in-
terchange and scientific cooperation. The guests expressed
their interest in enlarging contacts with JINR and appreciated
an opportunity for South Korea to become an Associate Mem-
ber of JINR.

7
E X4

On 21-24 August in Harbin, a delegation from Dubna
headed by JINR Chief Engineer G. Shirkov took part in the work
of the Exhibition of Scientific and Technical Achievements —
2006 and the Internafional Forum on scientific and technical
cooperation of China and CIS.

G. Shirkov made a report about the special economic
zone in Dubna and presented innovation projects of JINR. Dur-
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Jy6Ha, 17-18 oxTs10ps. Dubna, 17-18 October.
Heneranus [Ipasurenscrea FOAP B OUSN. The government delegation of the Republic of South Africa at JINR.
[Nocemenne maboparopuit MUuctuTyTa Visits to the Institute laboratories

_______________________________jgap______________________________________
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3ag, korga Kutar 6bin ogHoM 13 cTpaH-yupeamtenen OUIN, n
AKTWBHO PO3BMBAIOTCA B HALLIE BpEMms.

o,
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11 ceHTabpa B HauwoHanbHon nabopatopum paH-
Cacco (ATanus) cocTosncs TOPXKECTBEHHBIM CEMMHAP, MOCBS-
LLIeHHBIX 3anycKy HernTpuHHOro nyyka n3 LIEPH B MpaH-Cacco
(Npoekt CNGS). B cemnHape npuHana yyactne generaums
OWNAN Bo mase ¢ gnpektopom A. H. CUCakIHOM, KOTOPbIM ne-
penan UTANbSIHCKUM KOAMEeram npuBeTCTBME OT yyeHbix [yb-
Hbl. OH NoXenan NPoeKTy NNoACTBOPHOM PaBoThl U HOBbIX pe-
3ynbTATOB, KOTOPLIE BHECYT CYLIECTBEHHbIN BKNAQ B PUINKY
3NemMeHTapHbIX YacTuu. B nogapok anpektopy flaboparopum
IpaH-Cacco Bbin nepenaH nopTper bpyHo MoHTeKopBO —
y4eHOro, NpeaBoCXMUTUBLLIETO Liefloe HanpaBneHne passuTns
PU3MKM 3NEMEHTAPHBIX YACTUL, — DU3NKN HEMTPUHO. OH co-
3gan B [lybHe TpOguUMK HENTPUHHBIX UCCNEOOBAHWUM, KOTO-
pble passueatotcs dumamkamm ONAN 1 ceroghs.

CrneumanbHo ang cepumn akcnepumeHTos B [paH-Cacco
COBMECTHO C KOfifleramn m3 MHCTUTYTA CLUMHTUANALMOHHBIX
MaTepVanoB YKpPauHbl COTpyaHMKamm Slabopatopum saepHbIX
npo6nem OMNIN BbINa CKOHCTPYMPOBAHA M M3rOTOBIIEHA OAHA
13 nogcmctem yctaHoskum ONMEPA, cogepykatias okono 70 TOHH
NAACTUYECKOro CLUMHTMANSTOPA. 3Ta cucTema Bbina 3aseplue-
HQ TOYHO B CPOK M OOHA M3 MEepBbIX 30PErncTpPUpPOBANa Hen-
TPWHHbBIE COBbITUA.

21 ceHTa6pA B cToNMLe KasaxctaHa ActaHe npu Espa-
3UMCKoM yHUBepcuTeTe M. I1. H. Tymmnesa 6bin oTkpbIT Mex-
OUCUMNAVMHAPHLIA - HOYYHO-UCCNEaoBATENbCKMIA  KOMMEKC
(MHKIK) Ha 6a3e UMKNOTPOHA TsKenbix MoHoB [LI-60, co3naH-
Horo B O6beaMHEHHOM UHCTUTYTE AaepHbIX UCCNeaoBAHUI.

HakaHyHe 3Toro cobbiTis cneumanmcTbi-paspaboTyimkim
Jlabopatopum saepHbIX peakumin um. I. H. Pneposa 1 UHCTK-
TyTa sgepHon Gu3MkM HaUMOHANBHOMO SAEpPHOro LEHTPA
(HAL) KasaxctaHa nony4mny nepebin ny4ok noHoB. AL-60 no-
3BONSET YCKOPATb APA ATOMOB OT yrnepoad A0 KCeHOHA ans
npoeefeHus GYHAAMEHTANbHBIX M MPUKNAAHEIX pabotr Mo
spepHor Puamke, HOHOTEXHONOTUSIM, MATEPUANOBEAEHMIO, d
TaKKe Ang paaa apyryx NpUknagHbix TexHonorni. CosgaHme
cneupanmuctamm ONGU n HAL, 3ToM YHUKONBEHOM YCTAHOBKU
NO3BOMMT CAENATb 3HAYMTENbHLIM PBIBOK KAK B MHTErpaumm
HaykM 1 06PA30BAHMS, TAK M B MPOABUKEHNIN NEPENOBbIX TEX-
HOSOM B PeasbHYO SKOHOMMKY.

Ha Top>ecTBeHHOM LiepeMOHMM OTKPLITUS LIEHTPA, KOTO-
pas npoxoauna B 6onbLuon ayautopumn EBpasminckoro yHu-
BEPCUTETA, BBICTYMUAN MUHUCTP 0B6PA30BAHMS 1 Hayku Pecny-
6nmkm KasaxctaH b. C. AMTUHOBA, MUHUCTP MHOYCTPUN U TOP-
roenn  B. C. LUKONbHWK,  BMLE-MUHWUCTP  3HEPreTmkn W
MUHepanbHbIX pecypcos b. Y. Akuynakos. [Oupektop OUAN
yneH-koppecnoHaeHT PAH A. H. C1caksH BbICTynuA ¢ gokna-
gom «OUAN: BYepa, cerodHs, 3a0BTPA», NOCBALLEHHbIM 50-ne-
Mo OBbeamMHeHHOro MHCTUTYTA. Pektop EHY C. A. ABabima-
HQMOB BPY4MN MOYETHbIE MeAANK YHUBEPCUTETA HAY4HOMY pY-

ing his visit to Harbin, G. Shirkov met with Deputy Minister of
Science and Technology of China D. Jingan and Director of the
Department of Science and Technology of the Heilongjiang dis-
trict Professor San Jao and discussed with them issues of the
development of cooperation of Chinese scientific centres and
high technology enterprises with the Joint Institute for Nuclear
Research. The traditions of this cooperation were established
half a century ago when China was one of the states-founders
of JINR, and they are actively progressing today.

7
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On 11 September a ceremonial seminar was held at
the Gran Sasso National Laboratory, dedicated to the switching
on a neutrino beam from CERN to Gran Sasso (the CNGS pro-
ject). A delegation from JINR took part in the event. It was head-
ed by JINR Director A.Sissakian, who greeted ltalian col-
leagues on behalf of the scientists of Dubna. He wished the
project participants fruitful work and new results that will con-
tribute considerably to the physics of elementary particles. The
delegation from Dubna presented Director of the Gran Sasso
Laboratory with a portrait of Bruno Pontecorvo, the scientist
who had anticipated a whole trend in the development of ele-
mentary particle physics — neutrino physics. He established

traditions of neutrino research in Dubna, which are devel-
oped at JINR today.

Especially for a series of experiments in Gran Sasso, staff
members of the JINR Laboratory of Nuclear Problems, together
with their colleagues from the Institute of Scintfillation Materials
(Ukraine), designed and manufactured one of the subsystems
of the OPERA facility, which contains about 70 fons of a plastic
scintillator. This subsystem was produced exactly in time and
was among the first fo have registered neutrino events.

E X4

On 21 September, the Inferdisciplinary Scientific Re-
search Complex (ISRC) on the basis of the DC-60 heavy ion cy-
clotron produced at JINR was inaugurated in Kazakhstan, in
Astana, at the Gumilev Eurasian University.

On the eve of this event, design experts from the Flerov
Laboratory of Nuclear Reactions and the Institute of Nuclear
Physics of the National Nuclear Centre (NNC) of Kazakhstan
obtained the firstion beam. DC-60 allows acceleration of afom
nuclei from carbon to xenon to conduct fundamental and ap-
plied research in nuclear physics, nanotechnology, material
sciences and other applied technologies. This unique facility
produced by JINR and NNC specialists will bring the integration
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kosogutenio  M9P  akagemuky 1O. L. OraHecsHy, Buue-
anpektopy ONAN npodeccopy M. I. Utkmcy n A. H. CucaksHy
3a 6onbLuor Bknag B co3gaHne MHUK v passutme cotpygHu-
4eCTBA Y4eHbIX 1 cneumanmnctos OGN n Pecnybnmnkm Kasax-
CTAH. MIHMUMaTUBA Pa3BUTUS DU3UKU TSXKENBIX MOHOB HA Ba3e
coTpyaHn4ecTaa y4eHbix PK 1 OMAN nogaepxaHa npesunaen-
Tom KasaxctaHa HypcyntaHom Hasapbaesbim.

B TtopxxectBax npuHanM ydactne penytar Mepxknuca
(Nnapnamerta) PK T H. LlanaxmeTos, reHepanbHbIM AMpPeKTop
H4L npodeccop K. K. Kagblp>aHoB, NpeacTasmteny psaaa ro-
CYAAPCTBEHHbIX, OBLLIECTBEHHBIX M HAYYHbIX OPraHmsaumin PK,
ANMNOMATUHECKNX MUCCUI, OKKPEOMTOBAHHbIX B Ka3axcraHe,
rpynna cneunanuctos CLUA. CobblTve LWMPOKO OCBELLANOCh B
CpeAcTBax MaccoBow MHbopmaumm KasaxcrtaHa.

Acrana (Kaszaxcran), 21 cents6ps. Odunnanbaoe oTkpbITHe MeXIUCIUINIMHAPHOTO Hay4HO-KCCIen0BaTenbekoro kommiekca (MHUK)
Ha 0a3e HUKI0TpoHa TshKenbix noHoB 1160 npu EBpasuiickom yuHusepcurtere um. JI. H. I'ymusnesa

~

Astana (Kazakhstan), 21 September. The inauguration ceremony of the Interdisciplinary Scientific Research Complex (ISRC)
on the basis of the DC-60 heavy ion cyclotron at the Gumilev Eurasian University

in science and education much further, as well as will advance
leading techniques into real economy.

At the opening ceremony in the large hall of the Eurasian
University, Minister of Education and Science of Kazakhstan
B. Aitinova, Minister of Industry and Trade V. Shkolnik, Vice-
Minister of Energy and Mineral Resources B. Akchulakov, JINR
Director Corresponding Member of RAS A. Sissakian took the
floor; the latter made the report «JINR: Yesterday, Today, Tomor-
row» devoted to the 50th anniversary of the Joint Institute. Rec-
tor of the University S. Abdymanapov presented honorary

medals of the University to LNR scientific leader Academician
Yu. Oganessian, JINR Vice-Director Professor M. ltkis and
A. Sissakian for their large contribution to the establishment of
ISRC and development of cooperation of JINR and Kazakh sci-
enfists and specialists. The initiative to develop heavy ion
physics research on the basis of JINR-Kazakhstan cooperation
was approved by the President of the Republic of Kazakhstan
Nursultan Nazarbaev.

The ceremony was aftended by Deputy of RK Medzhlis
(Parliament) G. Shalakhmetov, NNC General Director Professor




I L KO Tl O e M A P b

SCHOOLS. SEMINARS

Bropoii kpyribliii ctoan «Ilonck cMemaHHO# (a3bl
CHJIbHOB3auMO/IelicTBYIOLIeli MaTepUU HA HYKJIOTPOHe
OMUSUN: pa3BuTHE HYKJIOTPOHHOI'0 KOMILJIEKCAa»

Bot yxe moutu 25 j1eT MexIyHApOIHOE HAyYHOE CO00-
LIECTBO B 00J1aCTH (PU3MKU BHICOKUX DHEPIUN HPEIPUHNI-
MaeT HeMallble YCHIINS 110 TIOMCKY HOBBIX COCTOSIHUN CHIIb-
HOB3aUMOJICHCTBYIOIEH MAaTrepud IPU HKCTPEMAIbHBIX
YCJIOBUSIX — BBICOKMX TEMIIEpaTypax W/WIU IUIOTHOCTSX
OapuonHoro 3apsia. OOHapyXeHHEe TaKhX COCTOSHUH W
M3YYEHHUE UX CBOWCTB HEOOXOIMMO JIJIsl TOHUMAaHUsI paHHEH
cTaauu oo BeeneHHoit, GopMupoBaHus HEUTPOH-
HBIX 3Be3]1 U (PU3UKH COYIAPEHUH TSIKEIIBIX HOHOB. YCKOPH-
TEJIbHBIE IKCTIEPUMEHTHI TI0 COYIapEHHUIO TAKEIBIX HOHOB
JIAIOT YHHUKAJIbHBIA CIIOCOO BOCIPOM3BEINCHUS MOJOOHBIX
YCIIOBHI B JIAOOPATOPHHU.

3a BpeMms, MpOIIe/IIee HOCIe MHOHEPCKUX AKCIIEPH-
MEHTOB Ha cuHXpodazoTpore OMAN, cMeHmIT0Ch HECKOTh-
KO MOKOJIGHUH YCKOPUTEIEH YIbTPapeIsITHBUCTCKHIX TsKe-
JIBIX MOHOB, SHEPTETUYECKUI MacITad U3MEHUICS OT He-
ckoJbKuX I 9B 1o Heckonbkux necatkos ToB Ha HyKIIOH, a B
HEJTAJIEKOM OyAyILeM MPEACTAaBUTCSI BO3MOXKHOCTD JOCTHIb
DHEPIUM FE .~ TOpANKa HECKOIBKHX JCCATKOB THICSY
TaB/aykion (B 1aboparopHoii cucteme). M3ydenue Gpusu-
KH TSOKEJBIX HOHOB YCIIEITHO OCYIIECTBIISUIOCH Ha YCKOPHU-

tensax Bevalac (bepkmm) ¢ sneprueit £, ~ 2 ['5B/Hykiion,
AGS (bpyxxeiisen) ¢ E o ~11 I'sB/uyknon u SPS
(IEPH) ¢ £ 5 ~ 160 I'>B/nyxion. Ilepsble nBa yckopure-
JISl YK€ 3aKpBITHI, TIPOrpaMMa ke 10 sIepHOi Qu3nke Ha
SPS, tak xe kak u Ha SIS (GSI, Japmmrant, ~ 1 ['9B/ny-
KJIOH), (h)aKTHUECKH 3aKOHYEHA. PEISITHBUCTCKUM TSDKEIO-
nonnbli komnaiiaep RHIC (BpykxeliBeH) HHTEHCHBHO pa-
6otaet ¢ Hayasa 2000 1. B yIbTpapessITHBUCTCKOM JIHaa3o-
HE DHEPTUU CTOJIKHOBEHHUS S 11\/,]%, ~2001B c uenbto noucka

CUTHAJIOB (OPMHPOBAHUS KBapK-TIMIOOHHOH Marepuu. B
CBSI3M C 3THUM ceifuac BO3JIAraroTcsi OOJIbIINE HAJCKAbI Ha
xosutaiinep LHC B LIEPH, xoTopbIii ckopo Ha4HET paboTaTh
B 00J1aCTH TIBHBIX SHepruii — 710 16 AT3B B coynapenusix
CBUHEII—CBHHEII.

3a 570 BpeMs npouuio 18 exerogHsIx NpeacTaBUTEIb-
HBIX MEXIyHapOmHbIX KoH(pepeHiuii «KsapkoBas mare-
pus», IPOBEIEHO OONBIIOE YKCIIO NPYruX KOH(DEPEeHIUH 1
COBCIIAHUN Pa3IMYHOTO YPOBHs, OIyONMKOBAHBI THICSYU
AKCIICPUMCHTAIBHBIX U TCOPETUICCKHUX PadOT, HO MpobIe-
Ma JOCTOBEPHOTO OOHAPY)KEHUSI HOBBIX COCTOSIHUI CHIIb-
HOB3aUMOJICHCTBYIOILEH MaTepUH BCE €111€ OCTAETCsI HE pe-
IICHHOW TTOJTHOCTBIO BBHY €€ CIIOKHOCTH. DTO OCTaBIISIET
IIaHC IPUHATH YYaCTHE B €€ PEIICHUH BCeM, KTO paboTaeT B

K. Kadyrzhanov, representatives of state, public and scientific
organizations of RK, diplomatic missions accredited in Kazakh-
stan, and a group of specialists from the USA. The event was
widely covered in the Kazakh mass media.

The Second Round-Table Discussion «Searching for a
Mixed Phase of Strongly Interacting Matter at the
JINR Nuclotron: Nuclotron Facility Development»

For about 25 years the international scientific commu-
nity in the field of high-energy physics has made much ef-
fort at searching for new states of strongly interacting matter
under extreme conditions — high energies and/or densities
of baryon charge. The discovery of this type of states and
the study of their properties is necessary for understanding
the early stage of the Universe evolution, formation of neu-
tron stars and physics of heavy ion collisions. Accelerator
experiments on heavy ion collisions give a unique way of
reproducing similar conditions in the laboratory.

Since the pioneer experiments at the JINR Synchropha-
sotron, several generations of accelerators of ultrarelativis-
tic heavy ions have changed, and the energy scale has varied

from a few GeV to several tens of TeV per nucleon. In the
near future it will be possible to reach energy £, of the or-
der of several tens of thousands of TeV/nucleon (in the labo-
ratory system). Heavy ion physics has successfully been
studied at the following accelerators: Bevalac (Berkeley)
with energy £, ~2 GeV/nucleon, AGS (Brookhaven)
with £, ~11 GeV/nucleon, and SPS (CERN) with
E, ~160 GeV/nucleon. The first two accelerators are
closed, and the programme of nuclear physics at SPS and
SIS (GSI, Darmstadt, ~ 1 GeV/nucleon) is in fact complet-
ed. The relativistic heavy ion collider RHIC (Brookhaven)
has intensively been working since 2000 in the ultrarela-
tivistic range of collision energies .S ]1\/,]%, ~200 GeV with the

aim of looking for signals of formation of quark—gluon mat-
ter. In relation to the latter, hopes are now rested on the LHC
(CERN) that will soon be put into operation in the range of
TeV energies, up to 16 ATeV in lead—lead collisions.

In this period of time 18 annual international confer-
ences «Quark Matter» and a number of other conferences
and meetings were carried out, thousands of experimental
and theoretical papers were published, but the problem of
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9TOH BBICOKONIPHOPUTETHOW (yHIAMEHTAIBHON 00IacTH
(DU3UKH BBICOKHX YHEPTHH.

IIpu mpoBeneHUN SKCIEPUMEHTOB C TSDKENBIMHU HOHA-
MU BCE 3TO BPEMsI peaTu30BbIBATIACh CTPATETHs HEYKIOHHO-
IO YBEIUYEHHUS OJHEPrHM JCUCTBYIOIIMX YCKOpPHUTENEH.
CpaBHUTENBHO HEZJABHO U B CBA3M C HOBBIMU JJAHHBIMH, M10-
aydeHHbIMM HA SPS ipu £ | ~ 20—40 I'5B/nyKki0H, Hame-
THJIaCh 0OpaTHasi TeHJCHIMS, @ UMEHHO TEHJCHIHSI TIOHHU-
JKEHUS SHEPTUM ITyyKa MOHOB JJIS MCCIEOBAaHMUs CBOMCTB
o0pasyroleics ropsiueii 6apruoHO000TaIEHHON MAaTePUH C
LEJIBIO TIOJIyYEHUSI CBHUAETENBCTB (DA30BBIX IEPEXOJ0B U
KPUTUYECKUX SIBIICHUN.

[TepBBIM yckopuTETIEM, MO3BOIMBIINM MOTYYaTh ITyd-
KM siIep BBICOKUX DHEPIHi, Obl cuHXpodazorpon OMSN,
KOTOPBIN YCTYITHII MECTO HYKJIOTPOHY, IIPHHAIIEKAIIEMY K
HOBOMY IOKOJIGHUIO YCKOpPHUTENEH Ha CBEPXIPOBOISIINX
Maraurax. Hyki1oTpoH MOTeHIMAIBHO CIIOCOOEH YCKOPSTH
TSDKEJIBIE MOHBI C aTOMHBIM HOMepoM ~ 200 10 npenesnsHo
BO3MOXKHOI KHHETHYECKON SHEpPrun HOHOB
E .6 ~ 5 I'>B/HyKIIOH, OIHAKO MOKa €r0 MPOCKTHBIC BO3-
MOKHOCTH €1Il€ MOJTHOCTBIO HE PEaTU30BaHbI.

[Tocnennue montopa roga B OVAN naet mmupoxoe 06-
CY’)KIICHHE BO3MOXXHOCTH TIOMCKA CMEIIAaHHON (ha3bl CHIIb-
HOB3aUMOJICHCTBYIOIEH MaTepUy Ha HYKJIOTPOHE, MHULIU-
HpOBaHHOE TPYIION TeopeTnkoB JlabopaTopuu TeopeTnde-

ckoit ¢pusuku um. H. H. Boromo6oBa B cepenuue 2004 1., a B
ntore 2005 T. COCTOSITUCH TePBBIE 00CYKICHHS C TPHUBIICYE-
HHEM BHEIITHUX 9KCIEepTOB B (hopmare kpyrioro ctomna «Ilo-
HCK CMeMIaHHON (ha3pl CHIIFHOB3aMMOCHCTBYIONICH MaTe-
pun Ha HyKioTporne OUSAN». MHTEepec K 3Toi mpobieme He
ObIT CcTydaifHBIM HE TOJIBKO MOTOMY, YTO HYKJIOTPOH IpHU-
Hamnexxut OUSAW u MHCTUTYT 3aMHTEpecoBaH B €ro pe-
3yJABTaTHBHOM paboTe, HO M TIOTOMY, YTO MBI TITyOOKO yOe-
KJIEHbI B TOM, 4YTO IJIs1 M3ydeHHs (a3oBoil amarpammbl
KXJI marepuu cienyeT NEpBbIM JEJI0M OCYLIECTBIISATH M0-
HCK HKCIIEPUMEHTAIIBHBIX CBHJCTENBCTB (ha30BBIX IIEPEXO-
JIOB U TOJIBKO MIOCJIE NX YCTAHOBJICHUS IBUTATHCS «B TIIyOb)
HOBBIX (ha3, MOBBIIIAS YHEPTUN ycKopuTenei. /s nepBoro
K€ I1ara Hy’KHbI, CKOpee, He 0YEeHb BbICOKHE dHeprun. He
OyzieM ke MbI, HallpuMep, HarpeBaTh BOLY [0 THICSIUH Ipa-
nycoB Llenbenst TOMBKO T TOTO, YTOOBI YCTAHOBUTH (DakT
cymecrBoBanus napa?! Jlocrarouno 100 °C npu HOpMaib-
HOM jaBieHuu. Kpome Toro, HaM mpencTaBisioTcs bonee
JIOCTOBEPHBIMHU U yOANTEIBHBIMU HMEIOIUECS HA CETOTHS
TEOPETUUECKUE YKa3aHHUsI OTHOCUTEIBHO CYIIECTBOBAHMS
(ha30BBIX MEPEXO0B B CPABHEHHM C aHAJIOTHYHBIMU
MIPEACKa3aHNsAMY, KacalOIIUMHCS KOHKPETHBIX CBOWCTB
COOTBETCTBYIOIUX HOBBIX (a3.

Takast TOuka 3peHMs] HE OCTaJaCh HE3aMEUEHHOM, ee
pasmensrotr maptHeps OV B BNL, GSI, UTO®, VAN

reliable detection of new states of strongly interacting mat-
ter, being complicated, still remains completely unsolved.
Therefore, those working in this high-priority fundamental
field of high-energy physics have a chance to take part in its
solution.

In conducting experiments with heavy ions the strategy
of nucleon increase in energy of the functioning accelera-
tors was realized. Quite recently, in view of new data ob-
tained at SPS at £, ~20-40 GeV/nucleon a new tendency
has been outlined, namely, the tendency to decrease the ion
beam energy for investigation of properties of the produced
hot baryon-enriched matter with the aim of obtaining evi-
dence of phase transitions and critical phenomena.

The first accelerator providing high-energy nuclear
beams was the JINR Synchrophasotron that gave place to
the Nuclotron, belonging to a new generation of accelera-
tors on superconducting magnets. The Nuclotron is capable
of accelerating heavy ions with atomic number ~ 200 up to
accessible kinetic energy of ions Ey,, ~5 GeV/nucleon;
however, its rated capacity has not been realized yet.

During the last year and a half, possible search for a
mixed phase of strongly interacting matter at the Nuclotron

was widely discussed at JINR. The discussion was initiated
by a group of theorists of the Bogoliubov Laboratory of
Theoretical Physics in the mid-2004 and already in July
2005 the first round-table discussion «Searching for a
Mixed Phase of Strongly Interacting Matter at the JINR Nu-
clotron» was held with outside experts involved. Interest in
this problem was not accidental not only because JINR pos-
sesses the Nuclotron and is interested in its effective opera-
tion, but also because we are absolutely sure that the phase
diagram of the QCD matter can be studied by, firstly, search-
ing for experimental evidence of phase transitions and then,
after their establishment, going deep into new phases in-
creasing accelerator energies. The first step does not need
very high energies. For example, we are not going to boil
water up to 1000°C only with the aim of establishing the fact
of existence of vapor, are we?! At normal pressure, 100°C is
sufficient. Moreover, the available theoretical indications of
the existence of phase transitions seem more reliable and
convincing in comparison with analogous predictions of
concrete properties of the corresponding new phases.

This point of view was not left unnoticed; it is shared by
JINR partners at BNL, GSI, ITEP, INR of RAS and other
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PAH u apyrux meHTpax mo Gu3nke BEICOKHX dHepruit. [lo-
CTaTOYHO BCIOMHUTH HOBBIA Tpoekt FAIR GSI (Hapm-
IITAT), HAPABICHHBIN HAa M3yYeHHE CXKATOW OapMOHHON
MaTepHH B AUANa30He YHEPTHUI HOHOB (B JJAOOPATOPHOIL CH-
creme) E .« ~10—35 AI'5B, koTopslii OyneT (pyHKIHMOHH-
posats HaunHas ¢ 2015 . CorytacHO UMEIOIIIUMCSI 0K IaHU-
SIM, CHIIbHOB3aNMO/ICHCTBY OISt MATEPHsl, BO3HHUKAIOIIAS B
COYZApEHUSIX TAKEIBIX HOHOB B SHEPTETUIECKOM HANa30-
He £~ ~5—40 Al'>B, MOXeT mmpeTepneBarh cepuro $haso-
BBIX IIEPEXOI0B MEPBOTO POJA, COMPOBOKAAIOIIUXCS 00pa-
30BaHUEM CMEIIAHHOHN (ha3bl U KPUTHUECKUMU SIBICHUAMHI
Ha ee TpaHune. DTH MPOOIEMBbl KaKyTCsl HACTOIBKO ITPUBIIE-
KaTeIbHBIMH, YTO HaydHOE coobmecTBo B BNL cTamo o6cy-
KJIaTh BO3MOXKHOCTb MOHIDKEHHUSI SHEPIUU Kosutaiinepa
RHIC no gmama3oHa SHEpruid, BKJIFOYAIOMIECTO TIAHHUPYE-
MbIi quanaszoH Ha FAIR. Tak, Hanpumep, B Mmapte 2006 T. Ha
RHIC cocrosnacs koH(bepeHIHs A1 00CyKICHHS BOIIpoca
LENIECO00Pa3HOCTH M BO3MOXKHOCTH TOHMKEHHS dHEPTUU
RHIC c nienbro moncka u uccaeIoBaHuUs BO3MOYKHOM KPUTH-
YECKOM KOHLIEBOW TOYKH.

[ToHmxeHue SHEPruil B SKCIIEPUMEHTAX C TSAKEJIBIMU
HOHAMH TIPEICTABIAET cO00l B HEKOTOPOM CMBICTIE «IIO-
BTOPEHHUE MPOHIEHHOT0», TaK KaK MPAaKTUIECKH HIET BO3-
BparT K y)K€ UCCIICIOBABIIUMCS paHEee 3HAYCHUSAM SHEPTHA.
Jla, uccaeaoBaBIIMMCsI, HO HE HCCIIEIOBAHHBIM B ITOJHOM

Mmepe! LlemecooOpa3sHOCT 3TOTO BO3BpATa BIIOJIHE OYEBU-
Ha, MOCKOJIBKY TEM CaMBIM IIOABIISCTCS YHHKAJIbHAS BO3-
MOXXKHOCTB ~ BOCIIOJIB30BaThCSd  CaMbIMH  IEPEIOBLIMU
JeTEeKTOpPaMH, COBPEMEHHBIMH TPEACTABICHUAMH H MOJe-
JISIMH, KOTOPBIE OTCYTCTBOBAJIM Ha MOMEHT ITPOBEICHHUS
MIPEKHUX IKCIIEPUMEHTOB. CErofHs CTaHOBUTCS BO3MOX-
HBIM HCCIICIOBATH 3Ty YHEPTETHUECKYIO 001acTh Oomee ae-
TaJILHO 10 HEPTHH, ¢ O0JIee BEICOKOI TOUHOCTBIO H3Mepe-
HUH, C TIPUBJICUEHUEM O0JIee MTMPOKOTO U Pa3HOOOPa3HOTO
KJIacca HaOMIOAaeMbIX XapaKTePUCTHK C TEM, YTOOBI yTOU-
HUTb CJIOXKHMBIINECS B3MJIAABI U, BO3SMOXHO, IIEPECMOTPETh
crapble 3a0Iy)KICHHS, a TaKXKe JONOIHUTH MMCIOLIUECS
9KCIIEPUMEHTAJIbHbIC JaHHbIE HOBBIMH C TOYKH 3PEHUS
COBPEMEHHBIX IIPEACTABICHHUI.

B xonre urons 2006 . 8 OVIAU 6pir chopMHPOBaHBI
JIBE HE3aBHCUMBbIC YCKOPHUTEIbHBIE TPYIIBI (JIMAEPH —
H. H. MemxoB u A. JI. KoBanieHKO) 1 IBe HE3aBUCUMBIE Jie-
TEeKTOpHBIE Tpymmel (muaepsl — B. A. Hukutua
A. V1. ManaxoB), a TaKKe TPyIIa HOHHOTO HCTOYHHKA (JTH-
nep — C. JI. BoromosnoB) u rpymia 1mo moATroToBKe (hru3nde-
CKOM MPOTpaMMBbl — C LIENBI0 CO3JaHUS KOHLENTYaIbHOTO
MIPOEKTa PAa3BUTHA HYKIOTPOHHOTO YCKOPHTEIHFHOTO KOM-
IUIEKCa, OPHEHTHPOBAHHOTO HA MOMCK CMEIIaHHON (a3bl U
KPUTUYECKUX SIBJICHUM CHJIBHOB3aUMOJIEHCTBYIOLEN MarTe-
pun, ox o6muM pykoBoacTBoM A. H. CucaxsHa. B 3amaqy

high-energy centres. Suffice it to recall a new project, FAIR
GSI (Darmstadt), aimed at studying compressed baryon
matter in the range of ion energies (in the laboratory system)
E, ~10-35 AGeV to be put into operation in 2015. Ac-
cording to the currently available expectations, strongly in-
teracting matter formed in collisions of heavy ions in the en-
ergy range Ey,, ~5-40 AGeV may undergo a series of
first-order phase transitions accompanied by the formation
of a mixed phase and critical phenomena at its boundary.
These problems seem to be so attractive that the scientific
community at BNL started discussing a possibility of de-
creasing the RHIC energy up to the energy range including
the projected range at FAIR. So, for instance, in March 2006
a workshop was organized at RHIC at which the expediency
and feasibility of decreasing the RHIC energy with the aim
of searching for and studying a possible critical end point
were discussed.

Energy decrease in experiments with heavy ions is in a
certain sense «recapitulation of the studied», as in fact we
return to the previously investigated energy values. Investi-
gated but not in full measure! The expediency of this return
is quite obvious, as it provides a unique possibility to make
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use of up-to-date detectors, modern ideas and models which
were lacking when previous experiments were carried out.
At present, it becomes feasible to study this energy range in
more detail in energy, with more accurate measurements
and a wider class of observed characteristics so as to define
more precisely the existing views and probably revise the
old ones, as well as to supplement the available experimen-
tal data with the new ones that are necessary from a view-
point of modern notions.

At the end of June 2006 at JINR there were formed two
independent accelerator groups (leaders I. N. Meshkov and
A. D. Kovalenko) and two independent detector groups
(leaders V. A. Nikitin and A. I. Malakhov), as well as the
group of ion source (leader S. L. Bogomolov) and the group
involved in preparing the physical program under the gener-
al leadership of A.N. Sissakian. The goal of all these
groups was to create a conceptual project of the develop-
ment of a Nuclotron accelerator complex for searching for a
mixed phase and critical phenomena of strongly interacting
matter. This project had to be worked out taking into ac-
count rigidly given boundary conditions. For instance, it
was necessary to fit in the existing infrastructure of the Vek-
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TPYIII BXOJMJIO CO3JJaHUE KOHIETITYaIbHOTO ITPOEKTA C y4e-
TOM JKECTKO 33/IaHHBIX TPaHUYHBIX ycnoBuil. Tak, Hanpu-
Mep, HEOOXOIMMO OBIIO «BIHCATHCS» B CYIISCTBYIOIIYIO
uHppacTpykTypy JlabopaTopmm  BBICOKMX  DHEpPTHHA
M. B. 1. Bekcnepa u A. M. bananna ¢ TeM, 4To0bI MakcH-
MaJbHO YMEHBIIUTH CTOMMOCTH MPOEKTa ((UTYypaTbHO TO-
BOpSI, peUb 1112 O CTPOUTENILCTBE KBAPTHPHI HE B HOBOM, @ B
YK€ CyIIECTBYIOIIEM JIOME, YTO, OYEBHUIHO, CYIIECTBEHHO
CHW)KAaeT MaTepuanbHble 3arparsl). Kpome 3toro,
3aKJIabIBAJICSI LENBIH PsII MapaMEeTPOB YCKOPUTEIBHOTO
KOMIIJIEKCA, KOTOPBIN 3a7aBayicsi UCXOAS M3 (U3HMUECKUX
3aj1a4, MOCTABJICHHBIX B IIPOEKTE.

B pesynbprare BO3HMK KOHLENTyalbHbIM IpoekT «De-
sign and construction of Nuclotron-Based Ion Collider Fa-
cility (NICA) and Mixed Phase Detector (MPD)», ¢ xoTo-
pBIM  MOXHO TIO3HAaKOMHTBhCSI Ha caite http://the-
or.jinr.ru/meetings/2006/roundtable/. B cmygae  ero
peanu3anuy MOKHO OyZleT TOKPBITh SHEPreTHUECKUH Tra-
Ma30H OT HECKOJBKHUX 10 ~ 24 I'3B/mykinon. [lepcnexrnBa
JIETJIbHOTO CKaHHPOBAHMS IO SHEPTUH NPHHIUITHAIBHO
Ba)KHA B 9TOM 00JIaCTH NPHU OTCYTCTBUH €ANHOTO KPUTHUE-
CKOTO CHTHala, IO3BOJIAIOIIETO OJHO3HAYHO BBIICIUTD
HCKOMBIH 3¢ ekT.

[Ipoext NICA mpemycMaTpuBaeT BO3MOKHOCTE pabo-
TBI HyKJIOTPOHA C BBIBE/ICHHBIM ITyYKOM U, B YaCTHOCTH, pPa-

0OTBI C IMy4KaMH IOJSIPU30BAHHBIX MOHOB. OH YaCTUYHO
niepekpriBaeTcst ¢ mpoektoM FAIR B GSI xak mo obmactu
SHEPrui, Tak U Mo Gu3nIeckuM 3axadaM. CTOIb CHIIbHAS
KOHKYPEHIUs JIMIIHUI pa3 MOATBEP)KIAET aKTyalbHOCTh
HCCIIEIOBAaHUHN B 3TOH 0bmacTH, B kotopsie Poccus, OUSAN
HMMEIOT peabHbIN MIaHC BHECTHU CYIIECTBEHHBIN BKIaa. O0-
CYXJCHHs ¢ UHOCTPAaHHBIMU KoJuleramu Ha PouecTtepckoil
KoH(epeHun B MOCKBE 1 MOCIe Hee TOKa3alH, YTo MMe-
IOTCSI HHTEPEC U 1aXKe «PEBHUBOE» OTHOIIEHHE K MPOEKTY.
Hama npuxmunuansHas 3agada — 3amyctuts NICA panee
FAIR, uto0s1 umMeTh 2—-3 roma 6eCKOHKYPEHTHOW PabOTHI.
OTO ycioBHE O4YEHb KPUTHYHO M O3HAYaeT, 4To padora
JIOJKHA HAYaThCSI yXKE CETOIHSL.

3amMeTHM, 9TO eCIIH JaXke Pe3yJIbTaThl OyIyT HOIYYEHbI
OZIHOBPEMEHHO € KaKHM-TO JIPYTHM IIPOSKTOM, OHH, KaK 3TO
OOBIYHO OBIBACT B HayKe, HE TOTEPSIOT CBOIO IIEHHOCTH
(ytmrb OB OBUTH XOPOIIETO KauecTBa M HE HAMHOTO TI03XKe).
[TpumMepoB TOMY MHOXKECTBO, U OJIH U3 HAaHOO0JIee IPKUX —
HCTOPUS OTHOBPEMEHHOT'O OCYILIECTBIICHHS [IEPBOTO IKCIIe-
pumenTa Ha BcTpedHbx mydkax (HoBocmbupek — SLAC).
JIto0ble SKCIIEpUMEHTANIBHBIE PEe3YJIbTaThl HY)XIAITCS B
MIOATBEPKICHUH PAa3HBIMU HAyYHBIMHU LIEHTPAMH, II03TOMY
JlaXKe B CIIydae, eCJIM U BOSHUKHYT IIEPECEUCHHUS, IPOCKT
NICA Oyznet naneko He 6ecrone3HbIM s Hayku. Coopyke-
Hue Komnaiaepa B Jlyone Oynetr nMeTh COOCTBEHHYIO IEH-

sler and Baldin Laboratory of High Energies so as to de-
crease as much as possible the cost of the project (figura-
tively speaking, it was a question of constructing a flat not in
anew house but in the already existing one, which essential-
ly decreases material costs). Moreover, a number of para-
meters of the accelerator complex were given from the
physical problems posed in the project.

The result was the conceptual project «Design and
Construction of Nuclotron-Based Ion Collider Facility
(NICA) and Mixed Phase Detector (MPD)», which is avail-
able at the site http://theor.jinr.ru/meetings/2006/round-
table/. In case of its realization the energy range from sever-
al to £, ~24 GeV/nucleon can be covered. Prospects of a
detailed scanning in energy are fundamentally important in
this domain in the absence of a common critical signal al-
lowing one to unambiguously extract the effect sought.

The NICA project provides for the Nuclotron operation
with an extracted beam and, in particular, operation with po-
larized ion beams. It partly overlaps the FAIR project at GSI
in both range of energies and physical problems. Such a
strong competition confirms once more the topicality of in-
vestigations in this field where Russia, JINR have a real

chance to make an essential contribution. Discussions with
foreign colleagues at the Rochester conference in Moscow
and after it showed interest and even «zealous» attitude to
the project. Our main task is to launch NICA sooner than
FAIR in order to have two or three years of noncompetitive
work. This condition is critical and implies that we should
start to work today.

It should be noted that even if results are obtained si-
multaneously with another project, they, as it is usually the
case in science, will not lose their value (if only they are of
good quality and not much later obtained). There are a lot of
examples, and the most striking of them is the story of the
first experiment on colliding beams, Novosibirsk/SLAC.
Any experimental results are to be verified by various re-
search centres; therefore, even if there are any intersections,
the NICA project will be far from useless for science. In any
case, the construction of the collider in Dubna will have its
own value and competitiveness and its possible intersec-
tions with other international projects will only make the
NICA project more important.

The realization of the collider project in Dubna aimed
at studying the properties of hot and compressed nuclear
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HOCTh M KOHKYPEHTOCIIOCOOHOCTb, & €r0 BO3MOXKHBIC
«TIEPECEUCHUS» C APYTUMH MEKAYHAPOIHBIMU MPOECKTAMH
TONBKO TTpuAanyT mpoekty NICA Gosbliie 3HaUUMOCTH.

OcymiecTBiIeHrne KoiutaliepHoro mpoekra B JlyOHe,
HMMEIOLLET0 CBOEH LIENbI0 UCCIIEI0BAaHUE CBOMCTB HArPETON
U CUJIBHO C)KaTOM SIIEPHOM MaTepuu U IOMCK CUTHAJIOB
00pa3oBaHMsI CMEMIAaHHON KBapK-aJIpoHHOH (a3bl, Oymer
CII0COOCTBOBATH BO3PACTAHUIO TIPECTIKA POCCUIICKOM HAY-
ku B Mupe. [Tozunun [lyOHs! ycunuBaroTcs O61arogapst yxe
MIPOSIBIICHHOMY MHTEPECY K IPOEKTY CO CTOPOHBI M3BECT-
HbIX crenuanuctoB I'epmanun, Amepuxu, Kurtas u psanga
npyrux crpad. Hakoner, OVSIU 3amHTEepecoBaH B IOMCKE
«9KOJIOTHYECKON HUIIM» IJISl PA3BUTHSA 3TOTO Ba)KHOTO Ha-
YYHOTO HANpaBJICHUSI U HE MOXKET Pa3BUBATLCS 0€3 coBep-
IICHCTBOBAHUS COOCTBEHHOH O3KCIIEPUMEHTAIBHON Oa3bl,
MIOCKOJBKY, B NPOTUBHOM Cllyyae, OH HEPECTAHET OBITh
TIPUBJICKATEIBHBIM JJIs1 CTPAH-yYaCTHHIL.

C nenpro Ooree TeTabHOTO OOCYKISHHS BCETO KpyTa
BO3HHUKAIOIINX BOMIPOocoB 6—7 okTs0ps B OVIAU npoxonmma
BCTpedya 3KCHEPTOB B (popmare BTOPOrO KPYIVIOTO CTOJNA
«ITomck cmemaHHOH (ha3el CHIBPHOB3aMMOACHUCTBYIOMICH
Matepun Ha HykiorpoHe OV pa3BuTie HyKIOTPOHHOTO
KoMIUTIekcay (Oonee mompoOHyro mHMOpManuio 00 3TOM
MOYKHO HaiiTw Ha caifte http://theor.jinr.ru/meetings/2006/
roundtable/), B paboTe KOTOPOTO MOTIIN HMPUHATH YIaCTHE

Bce 3amHTepecoBaHHble coTpyaaukn OUSN. Konmenty-
QIBHBIA MPOEKT OBUT PacCCMOTPEH W OIEHEH IPECTaBH-
TEJIBHOM MEXIyHApOIHOM HKCIEPTHOM KOMHUCCHUEH, B
xotopyto Bxomminu H. H. Anekcee (MTO®, Mocksa),
A. Dure (UAWSAD, Bomrapus), C. B. Meanos (M®BD,
[Ipoteuno), T. Karasma (Yausepcurer Tokuno, Snonns) —
3amectutens npexacexarens, JI. B. Kpasuyk (U PAH),
A. H. Jle6enes (OU PAH), E. B. JIlesnuer (MSD, CO PAH),
. Moonb, P. Ocroitnu (IIEPH, JKenesa, IlIBefinapus),
I1. Cenrep, II. Cmmmnep (GSI, Hapmmrant, Tepmanus),
T. Toiitmop  (UEPH,  JKewema, IlIBelimapusi) —
npencenarens, H. Key (BNL, bpykxetisen, CILIA).

C IICEMEHHBIM 3aKITIOUCHHEM SKCIIEPTHONH KOMUCCHH
MOYKHO TaKXXe O3HAKOMHTHCS Ha yKa3aHHOM caiite. OHO
CTaHeT OCHOBOM JJIS MPOMOIDKEHU Ha9aTol paboThI, 94To-
OBl 3aTeM TOATOTOBUTH MpPEIOKeHHUS i [Iporpamm-
HO-KOHCYIIBTaTUBHOTO KoMuTeTa 110 pr3uke yactury OUSAN
IO CO3IAHHIO HOBOTO MIPOEKTA B 00IACTH (PU3UKH TSKEITBIX
noHoB. OcHOBHas paboTa erie Briepen!

A. C. Copun

matter and searching for signals of formation of a
quark-hadron phase will enhance international prestige of
the Russian science. The positions of Dubna are strengthen-
ing owing to interest in the project shown by well-known
specialists in Germany, the USA, China and other countries.
Finally, JINR is interested in finding its «ecological niche»
for development of this important line of research and im-
provement of its experimental base, otherwise it will no
longer be attractive for its Member States.

For a more detailed discussion of a wide range of ques-
tions, on 6—7 October JINR hosted a meeting of experts in a
format of the second round-table «Searching for a Mixed
Phase of Strongly Interacting Matter at the JINR Nuclotron:
Nuclotron Facility Development» (for more information see
http://theor.jinr.ru/meetings/2006/roundtable/); all other in-
terested researchers could participate in it as well. The con-
ceptual project was considered and evaluated by the follow-
ing representative international expert-referee committee:
N. N. Alekseev (ITEP, Moscow), D. Dinev (INRNE, Bul-
garia), S. V. Ivanov (IHEP, Protvino), T. Katayama (Tokyo
Univ., Japan) — vice-chairman, L. V. Kravchuk (INR
RAS), A. N. Lebedev (PT RAN), E. V. Levichev (INP SD
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RAS), D. Moehl (CERN, Geneva, Switzerland), R. Ostojic
(CERN, Geneva, Switzerland), P. Senger (GSI, Darmstadt,
Germany), P. Spiller (GSI, Darmstadt, Germany), T. Taylor
(CERN, Geneva, Switzerland) — chairman, N. Xu (LBNL,
Brookhaven, USA).

The report of the expert-referee committee can be
found at the site mentioned above. It will serve as a basis for
further work and then proposals for the JINR Programme
Advisory Committee for Particle Physics on the creation of
a new project in the field of heavy ion physics. The main
work is still ahead!

A. S. Sorin

The international school-workshop «Calculations for
Modern and Future Colliders» (CALC-2006) was held at
the Bogoliubov Laboratory of Theoretical Physics (JINR,
Dubna) from 15 till 25 July. The workshop was organized
jointly by the Joint Institute for Nuclear Research and the
Helmbholtz Association (Germany) within the DIAS-TH
educational programme. The topics covered a wide range of
collider physics with the emphasis on calculation tech-
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C 15 mo 25 utons B JlabopaTtopun TeopeTHIECKO Pu-
3uku uM. H. H. Boromo6oBa mpoxoauna MexayHapoaHast
LIKOJIa-CeMUHAp «Boluucnenusn onsa cospemennvix u oyoy-
wyux xonnaiidepos» (CALC-2006). Ona Obu1a Oprann3ona-
Ha coBMeCTHO OOBEIMHECHHBIM HHCTHTYTOM SIZIEPHBIX HC-
cienoBannid u Acconuaruet um. I'. ['enmpmronbia (I'epma-
HUSI) B paMKax oOpasoBarenbHOW mporpammbl DIAS-TH.
Hayunas mporpaMma BKJIIOYaIa OIMPOKUI Kpyr Mpoliem
(U3MKK Ha KoJuTaii/iepax ¢ aKIEHTOM Ha BBIUYMCIIHUTEIILHBIC
METO/IbI, B TOM YHCJIE: BBICOKOTOYHBIC BBIYMCICHMS IS
9KCIIEpUMEHTOB Ha TaBaTpone u LHC, MHOTOTIETIIEBBIE BBI-
YHCIICHHS, TEXHUKY CYMMHPOBAHUS, KOMITBIOTEPHBIE KOJIbI,
(heHOMEHOJIOTHIO U TTOMCK HOBOM (PM3MKM Ha KoJUIaiiepax,
($U3MKY Ha JTMHEIHOM KoJaiiziepe u TpeOoBaHuUs K Teope-
THYECKOMY CONPOBOKICHHIO SKCIIEPHUMEHTOB Ha OyTyIINX
KoJLTaiaepax.

Cpenu y9acTHHKOB IIKOJBI-CeMHHapa — 20 JEKTOpOB,
33 moxnamumka u 30 ctynentos u3 Poccum, ['epmannn, Mra-
mun, CIOA, Wpnasguu, Ilomemm, CnoBakum, [py3nn u
OUAN. Do yxe TpeThs MomoOHas MIKoJIa-ceMuHap (Ipe-
meinymme cocrostnck B 2000 u 2003 1) B JITD, xoTopas
MIPe/ICTaBIsIa COOON MIKOY AJISl ACHPAHTOB U CTYACHTOB
1 B TO e BpeMsl pabounii ceMrHap Juist SKcrepToB. Criemyer
OTMETHUTH BBICOYANIINN YPOBEHB JIOKIIATYNKOB, BKIIOUAS
TaKUX M3BECTHBIX CIICIIHAIMCTOB, Kak mpogeccopa K. Ye-

TeipkuH (MockBa u Kapnepya), XK. ITaccapuno (Typun),
B. CmuproB (Mocksa), . bapaua (OUSAN), A.Tposun
(HoBocubupck), O. Tapacos (Lotiten u OUAN), 1O. Kep-
mep (Maitam), . Erepmenep (Loiiten), /Jl. [llmpkos
(OMsAI) m pmp., TpPEACTAaBUBIIMX B CBOMX JIOKJIaZax
HOBEMHIIINE JOCTHKEHUS B JAHHOM 00JIaCTH.

[locnennuil feHb CEMMHApa 03HAMEHOBAJICS JOKJIa a-
MH IO IIPOEKTY MEKAYHAPOAHOIO JIMHEHHOIO KoJulaiaepa
(ILC): mpodeccopa P.-JI. Xoitepa (DESY, I'amGypr) o ¢u-
3uyecKkoii mporpamme u o neisix ILC, a 3arem npodeccopa
I HlupxoBa (OUSAN) o mpoexTe KaKk TaKOBOM, BKIIIOYAS
npemioxkeane OUSAN mo cTpomTensCTBY Komaiaepa B
Hyb6ue.

[ITkona-cemuHap OblIa OPraHU30BaHA MPH TTOJIEPKKE
Accormanuu M. I. Tensmronsira, POOU u OUAN u mpo-
norpkuna Tpanuiro JIT® mpoBoanTs MOAOOHBIE MEPOTIPH-
ATHSL JUIS TOAJICP’KKN PAa3BUTHA aKTyaJbHBIX HAIPaBICHUIH
(DM3MKM 9aCTHUI] U JUIsl BOBJICUCHHUSI HOBOTO TIOKOJICHHS y4e-
HBIX B OPOUTY HCCIIEIOBAHHUHA B ATOH 00IaCTH.

MesxayHapoaHasi IKOJIa
1o (pU3NKe MAJTOYACTHYHBIX CHCTEM

Metonst CI)I/ISI/IKI/I MaJIOYaCTHYHBIX CUCTEM B IIOCIICO-
HHUE TOABI CTAJIM YHUBEPCAJIBHBIM UHCTPYMEHTOM, aKTUBHO

niques, such as: precision calculations for experiments at
Tevatron and LHC, multiloop calculations, resummation
techniques, computer codes, phenomenology and search for
new physics at hadron colliders, physics at the ILC and ex-
perimental tags for theory.

The participants included 20 lecturers, 33 speakers, and
30 students from Russia, Germany, Italy, the USA, Poland,
Ireland, Slovakia, Georgia and JINR. It was the third event
of this type at BLTP (the previous ones took place in 2000
and 2003) that combined the school for graduate students
with the workshop for experts. One should mention the
highest level of the speakers, including such well-known
specialists as Profs. K. Chetyrkin (Moscow & Karlsruhe),
G. Passarino (Torino), V. Smirnov (Moscow), D. Bardin
(JINR), A. Grozin (Novosibirsk), O. Tarasov (Zeuthen &
JINR), J.Koerner (Mainz), F.Jegerlehner (Zeuthen),
D. Shirkov (JINR) and others, representing the up-to-date
achievements in the field.

The last day of the school was devoted to the talks on
the project of the International Linear Collider, first by Prof.
R.-D. Heuer (Hamburg) on physical program and aims of
the ILC and then by Prof. G. Shirkov (JINR) on the collider

project itself, including JINR proposal to construct the col-
lider at Dubna site.

Sponsored by the Helmholtz Association, the Russian
Foundation for Basic Research and the Joint Institute for
Nuclear Research, the school-workshop continued the tradi-
tion of BLTP to organize such events to promote various ac-
tual developments in particle physics and to attract new gen-
eration of researches to the field.

International School on Few-Body Physics

In recent years, methods of physics of few-body sys-
tems have become a universal tool actively used in nuclear
and atomic physics, astrophysics, particle physics, solid
state physics. International community of physicists work-
ing in this field has become organized; specialized journals
are published, European and international conferences and
schools on physics of few-body systems are held.

One of these schools was organized in Dubna on 7-17
August. The programme of the school, intended for last-
year students and postgraduates, included both the theory of
few-body systems and its numerous applications.
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HCTIOJTB3YEMBIM B SIIEPHOI U aTOMHOI (hr3nKe, acTpOoPH3H-
ke, husnke gactuil u ¢pusnke TBepaoro tena. Chopmupona-
JIOCh MEXTYHAPOAHOE COOOIIECTBO (PH3UKOB, pPAOOTAIOIINX
B 3TOM 00JacTH, MyOIMKYIOTCS CIICIIHATH3HPOBAHHBIC KYP-
Hajbl, MPOXOAAT EBPONCHCKHE U MEXKIyHapOAHbBIC
KOH(QEpeHIMH W IOKOJIBI 10 (U3MKE MaJoYacTHYHBIX
CHCTEM.

OpHa U3 TakuX MIKoJ poxoania B Jlyone ¢ 7 mo 17 aB-
rycra. Ee mporpaMma, paccurTaHHas Ha CTYJCHTOB CTap-
LIMX KYPCOB U aCIIUPAHTOB, BKJIFOYaJIa KaK COOCTBEHHO TEO-
PHIO MaJIOYaCTHYHBIX CUCTEM, TaK M €€ MHOTOYHCIICHHbIC
TIPUIIOKEHUSL.

Teopus Tpex- 1 4eThIPEXIaCTHUHBIX CHCTEM HA OCHOBE
ypaBHeHuit DanneeBa—SKkyOoBCKOTO OBIIa HM3IOKEHA B
nekiusax npodeccopa M. M. Haponerkoro (MTDO®D). Anb-
TEepHATHBHAA BEPCHS ITHX ypaBHeHHil, T. €. AGS-ypaBHe-
HUsl, OblTa TpEACTaBIeHa B JIEKIUSAX OIHOTO M3 aBTOPOB
sToro moxaxona — mpodeccopa B. Canaxaca (BorHCKwMIA
yausepcuret, ®PI'). luddepennumansaas hopma ypaBHe-
Huit @agneeBa—SKyOoBcKoro ObLIa TEMOIt TeKnunit mpodec-
copa A. K. MorosmioBa (JIT®D), B KOTOPBIX 3TOT yCTOSB-
IMiCsST MaTepruan OblI JOTOJHEH HOBBIMH PE3yNbTaTaMHu,
OTHOCSIIIUMHUCST K TEOPUH TPEXYaCTUYHBIX PE30HAHCOB.
YHUBepCalbHBIE CBOWCTBA MAalO4aCTHYHBIX CUCTEM B

MPOCTPAHCTBAX pa3MmepHocTedt 1, 2, 3 oOCyXgamuch B
nekiusx goktopa O. U. Kaprasnesa (JIAI).

Paznanble mpUOIIKEHHBIE CXEMBI PEIIeHUs Maioda-
CTHYHBIX YpaBHEHHH OBUIM OCBEIEHBI B JICKIHAX Tpodec-
copa E. A. Conossea (JIT®), mpodeccopa B. b. bensera
(JIT®), moxropa C.b.Jlesuna (CIIGI'Y) m moxropa
. B. ®enoposa (Opxyc, Janwst). MHOTO JTeKnuii 65110 m0-
CBSIIIIEHO KOHKPETHBIM MPHUIIOKEHUSM Teopuu. Tak, B Jiek-
s mpodeccopa . Pesan (DU, Bynanemt) monpobHo
00CYKITaNCh CBOMCTBA IK30THIECKOW aTOMHOW CHCTEMBI,
COCTOsILIEH U3 AJIpa reyus, 3JeKTpoHa U aHTurporoHa. Ha-
JIUYHE B ATOH CUCTEME JONTOKUBYIITIX COCTOSHHUN ITPHBIIC-
KaeT BHIMaHHE TEOPETHKOB U SKCIICPUMEHTATOPOB T10 BCE-
My MUpy. PensTHBUCTCKHE BEpCHH MAJOYaCTUIHBIX YpaB-
HEHHUH 00CYXTanCh B JICKIHUAX TOKTopa A. MadaBapnaHu
(Tomnmucn—JINT). dusnka ramo-saep, paccMaTprUBaeMbIX
KaK MaJIOYaCTUYHBIE CHCTEMBI, IETabHO 00CYKIanach B
nekiusax npodeccopa A. Encena (Opxyce, Hanns). HUckyc-
CTBEHHBIE aTOMBI — KBAaHTOBBIE TOYKU OBLTH MOAPOOHO U
KpacO4HO TPEACTaBICHBI B JIEKOWAX Tpodeccopa
P. HasmutnuaoBa (JIT®). MHTEpeCHBIM aHATHTHYECKUM
pe3ynbTaraM, KacaroIluMCs TIOPOTOBOTO TOBEACHUS ceue-
HUH B HEKOTOPBIX MAaJIOYaCTUYHBIX peakIusaxX, Obuia
rocBsimeHa Jeknusa goktopa C. OpunaHnKOBa (TeHHECCH,
CIIA). Hakorer, TexHHYeCcKas pead3aliisl MajJlodacTH-

The theory of three- and four-particle systems based on
the Faddeev—Yakubovsky equations was expounded in the
lectures of Professor I. M. Narodetsky (ITEP). An alterna-
tive version of these equations, i.e., AGS equations, was
given in the lectures of one of the authors of this approach
Professor Sandhas (Bonn Univ., Germany). The differential
form of the Faddeev—Yakubovsky equations was the theme
of Professor Motovilov’s lectures (BLTP). This sufficiently
well established material was supplemented in his lectures
with the new results concerning the theory of three-particle
resonances. Universal properties of few-body systems in
spaces of dimension 1, 2, and 3 were discussed in lectures of
Dr O. I. Kartavtsev (DLNP).

Different approximate schemes of solving few-body
equations were dwelled upon in the lectures of Professors
E. A. Soloviev (BLTP) and V. B. Belyaev (BLTP), and
Doctors S. B. Levin (St.Petersburg Univ.) and D. V. Fe-
dorov (Aarhus, Denmark). A lot of lectures were devoted to
concrete applications of the theory. Professor J. Revai (Bu-
dapest) discussed in detail the properties of an exotic atomic
system consisting of a helium nucleus, an electron, and an
antiproton. The presence of long-lived states in this system

__________________________________}JK{|

attracts much attention of theorists and experimenters all
over the world. Relativistic versions of few-body equations
were dwelled upon in the lectures of Dr A. Machavariani
(Tbilisi—LIT). The physics of halo-nuclei regarded as
few-body systems was the subject of Professor A. Jensen’s
lectures (Aarhus, Denmark). Artificial atoms, quantum
points were thoroughly and graphically presented in Profes-
sor R. Nazmetdinov’s lectures (BLTP). Interesting analytic
results on the threshold behaviour of cross sections in some
few-body reactions were discussed in the lecture of
Dr S. Ovchinnikov (Tennessi, USA). Finally, the technical

realization of the few-body reaction d +7T - “He +n in the

customs control was the subject of Professor M. G. Sapozh-
nikov’s lecture (LPP).

The school was supported by JINR, Heisenberg—Lan-
dau programme, and the Russian Foundation for Basic Re-
search.

V. Belyaev

Since 2004 the Bogoliubov Laboratory of Theoretical
Physics has organized summer schools (HISS — the
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HOM peakin d +71 — ‘He+n, HCIIONIb3yeMasi B TAMOXKEH-

HOM KOHTpoJI€e, Oblita TemMoii stekiun npogeccopa M. I. Ca-
no>kaukoBa (JIDY).

[kona 6buta nopaep:xkana OUSIN, nporpammoii «Ieii-
3enoepr—Jlannay» u POOU.

B. b. benses

C 2004 r. B Jlaboparopun TeopeTH4YecKor (Gu3ukm
uM. H. H. Boronro6oBa mpoBOasSTCS JETHUE MIKOJIBI MPH
mogyepxkke Accoumarmu M. [. Tememromeiia (HISS —
Helmbholtz International Summer Schools), kotopas 005b-
€IMHSAET KPyIHbIC Hay4YHbIC LEHTPHI [ epMaHuu, B TOM 4H-
cie u B o0macTu pu3uKy 9acTu u sapa. [Iporpamma Takmx
mKoJ OpMHUpYETCs IPH yIaCTHH Hay4dHOTO HeHTpa [epma-
HUHM, BXOJIIETo B acconuanuio. OHa U3 TaKUX IMIKOT —
«lInomnan mamepus 6 CMONKHOGEHUAX MANCENBIX UO-
Hoeé u acmpogusuxa» (DM’2006), opraHn3zoBaHHas MpU
yuactuu GSI ([Japmimrant), npoxoamia B Iyone ¢ 21 aBry-
crano 1 ceHTs0Ops.

B mponecce npeobpazoBanmst GSI B yCKOPHTEIBHBIH
xoMIutekc aHTUnpotroHoB u MoHOB (FAIR — Facility for
Antiproton and Ion Research) mpopaGartsiBaeTcst sKciepu-
MEHTaJbHasl MIPOTrpaMMa, OJHUM W3 KIIIOYEBBIX SKCIIEPHU-

MeHTOB KoTopoii Oynet nmpoekt CBM (Compressed Baryon
Matter), mpeaHa3HAuUCHHBIN I MCCIECAOBAHUS (ha30BBIX
TIEPEX0/I0B AAECPHON MaTEpUH B KBAPKOBYIO TPH yCIOBHSIX,
BO MHOIOM QaHAQJIOTHYHBIX YCIIOBUSIM, BO3HHUKAIOUIUM B
A7pax HEUTPOHHBIX 3BE3/1 WM MIPU UX KOJIJIAIICE B CBEPXHO-
Bble. DJTO HANpaBlIE€HHE HCCIEIOBAaHMH, KOTOPOE TAaKKe
nMeeT OOJNIBIIOE 3HAUCHUE AJISI PA3BUTHSL HYKIOTPOHHOTO
xomruiekca OUSIU, TpeOyeT TeopeTHueckoi MOAACePKKHA H
MIPUBJICUCHNS] MOJIOZIE)KU B 3Ty OBICTPO Pa3BUBAIOLIYIOCS
oOmacTh agpoHHOM actpodu3uku. [loaToMy O4eHB CBOe-
BPEMEHHBIM TIPEJCTABIISETCA BBIOOP TEMAaTHUKH IIKOJIBI,
BKJTFOYABIIEH MIHUPOKUHA KPYT BaXKHBIX MPOOIEM OT TEOPUH
PaBHOBECHOW M HEPABHOBECHOH IJIOTHON MaTepHH (CBOW-
CTBa aIpOHOB B CPEZIC, yPABHEHHUE COCTOSIHUS U TPAHCHIOPT-
HBIE CBOWCTBA, I[BETOBASI CBEPXIIPOBOANMOCTD U (pa30BBIH
TIEPEX0Jl B CHIIBHO CBA3aHHYIO KBAPK-IIIOOHHYIO ILIA3MY)
710 (ECHOMEHOJIOTHH CTOJNKHOBEHHMH TSAXKEIbIX HOHOB H
acTpo(M3WKU  KOMITAKTHBIX  3BE3AHBIX OOBEKTOB |
CBEPXHOBBIX 3BE3[I.

Opraamsarops! mkoisl — /. bramke (OWSAN — Yau-
Bepcuter Pocroka), A.Copun (OUSIU) n I. BamGax
(GSI) — mpurmacuiay B Ka4ecTBE JIEKTOPOB 22 BEIYIIHX
crenpanucTa B 3Toi obmactu u3 § crpan: Poccun, ['epma-
HuH, Apmernn, ABctpun, Xopsatun, @panmun, [lonsmm,
YKpauHBL. YYaCTHHKAMH IIKOJIBI ObUTH 48 CTYIEHTOB H

Helmbholtz International Summer Schools) under the sup-
port of the Helmholtz Association that overlaps prominent
scientific centres of Germany. The programme of these
schools is composed with the assistance of one of the scien-
tific centres entering into the Association. The latest of these
schools «Dense Matter in Heavy Ion Collisions and Astro-
Physics», organized together with GSI, Darmstadt, was held
in Dubna from 21 August to 1 September.

As the process of developing GSI into the Facility for
Antiproton and Ion Research (FAIR) is going on, experi-
mental programmes are shaping up, such as the Compressed
Baryon Matter (CBM) experiment, devoted to the explo-
ration of the phase transition from nuclear matter to quark
matter under conditions much similar to those in the cores of
neutron stars or during the core collapse of supernovae. This
direction of research which is also vital for the JINR pro-
gramme of the Nuclotron upgrade needs support from theo-
retical basic research and the education of young scientists
in this emerging field of Astro-Hadron Physics. Therefore,
the choice of the topics for this summer school was very
timely, with exciting themes of high actuality ranging from

the Theory of Dense Matter in Equilibrium and Nonequilib-
rium (in-medium properties of hadrons, equation of state
and transport properties, colour superconductivity and the
phase transition to a strongly coupled quark—gluon plasma)
to applications for the phenomenology of Heavy-Ion Colli-
sions and the Astrophysics of compact stellar objects and
supernovae.

The scientific organizers of the summer school —
(D. Blaschke (JINR/ University Rostock), A. Sorin (JINR)
and J. Wambach (GSI) — were able to appoint as lecturers
22 leading scientists in the above fields coming from 8
countries: Russia (8), Germany (8), Armenia, Austria,
Croatia, France, Poland, and Ukraine. Forty-eight partici-
pants (Diploma, Ph.D. students and young postdocs) came
from 12 countries, the majority from Germany and JINR
member countries, but also from Argentina, China, Italy,
Norway, South Africa and the UK.

The lecture programme offered introductory courses to
the modern tools of Theoretical Many-Body Physics and
Nonperturbative Quantum Field Theory, such as Quantum
Kinetic Theory, Path Integrals, QCD Dyson—Schwinger
Equations, Lattice Gauge Field Theory and the Renormal-
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acipanToB u3 12 cTpaH, B OCHOBHOM W3 lepmanuu u
crpan-ygactaun OMSIN, a Takke 3 ApreHTHHBI, AHIIUH,
Wranmuu, Kuras, Hopsernn u FOAP.

Temaruka JeKIuit coCTOosIa N3 BBOAHBIX KYPCOB I10 CO-
BPEMEHHBIM TEOPETHYECKUM MeTojiaM (HM3MKH MHOTOYa-
CTHYHBIX CHCTEM U HENepTypOaTHBHON KBAaHTOBOW TEOPUH
T10JIs1: KBAHTOBAsI KHHETHUECKAsl TEOPHS, HHTETPaJIbI T10 ITy-
1M, KXJI-ypaBHenus llIBunrepa—/laiicona, pemero4Hsle
KaJIMOpPOBOYHBIE TEOPUH M METOJ| PEHOPMalIU3alMOHHOMN
rpynmbl. [Ipe3enTanny JieKuii ornepaTuBHO pa3Mellainch
B. CrokoBbiM (JIT®) Ha carite mikoins (http://theor.jinr.ru/
~dm2006) yxe Bo Bpems ee mnposeieHus. Jlekuuu OyayT
oryonukoBanbl B xypHase «[lucema B DUYAS» u cranyr
XOPOUINM Y4eOHBIM MaTepHaIOM JUIsl Oy/TyIIHX LIKOJI.

Marepuaisl JeKIHid 00CyKIaTNUCh Ha BEISPHUX CEMH-
Hapax, W CIyIIaTeJn MMEIH BO3MOXKHOCTb OOCYIUTH pe-
3yJbTaThl CBOMX paboT. bl Takke opraHM30BaHbl SKCKYP-
cun B naboparopun OUSIN. Takas ¢opma npoBeneHHs
IIKOJI XOPOIIO ce0sl 3apeKOMEH/I0BaJIA U TETEPhb MPAKTUKY-
eTci Ha BCEX MIKOJIAaXx 0O0pa3oBaTeNbHON MPOrPaMMEI
DIAS-TH. Xotemoce OBl OTMETHTH TPH COOBITHS,
3aMOMHHUBIINECS yYaCTHUKAM 3TOH IIKOJIBI.

KaxxmoMy  CTyOeHTy, KOHEYHO, H3BECTHO UM
B. JI. I'mu30ypra — Hobenesckoro naypeara 1o Qusnke
2003 r., B yacTHOCTH 1O TeopuH (ha3oBbIX repexonos Jlan-
nmay—I ma30ypra. BomHyromee coObITre I BceX y4acTHH-
KOB IIIKOJIBI ITPOU30IILIO IMociie obena 25 aBrycra. biarona-
pst nomontu npocgeccopa I. C. bucroBaroro-Korana (MK

Jy6Ha, 21 aBrycra — 1 ceHTsA0ps. YYaCTHHKN MEKTyHAPOIHON IIIKOJIBI
«[lnoTHas MaTepusi B CTOIKHOBEHHSX TSDKEJBIX HOHOB U acTpodusuka» (DM’2006)

Dubna, 21 August — 1 September. Participants of the International School

«Dense Matter in Heavy-Ion Collisions and Astrophysics» (DM’2006)

ization Group Approach, guiding fast from the basics to the
forefront research. Thanks to the restless activity of
Dr Vladimir Skokov (BLTP), the presentations were made
available online on the homepage of the summer school
(http://theor.jinr.ru/~dm2006) already during the running
event. The lecture notes are now being prepared for publica-
tion in printed form in the new proceedings series of «Parti-
cles and Nuclei, Letters».

The lectures were discussed at the evening seminars
and the attendants could discuss the results of their work.

Excursions to JINR Laboratories were organized. This
schedule of activities proved to be very efficient and now is
exercised at all schools of the DIAS-TH educational pro-
gramme. Let us mention three highlights which were char-
acteristic just of this school.

All students know the name of Vitali Lazarevich
Ginzburg, the Nobel laureate in Physics 2003, in particular
from the theory of phase transitions named after him and
Landau. For all of them it was an exciting experience when
one afternoon of August 25, with the help of Professor Bis-
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PAH, Mocksa) Obliia ycTaHoBjeHa Telie)OHHAsI CBS3b Me-
xny koH¢pepenu-3amom JIT® wu nomom mpodeccopa
B. JI. T'ma30ypra. B Tedenue nomydaca CTyICHTH MOTIIA 3a-
JlaBaTh BOIPOCHI, HA KOTOpbIE OXOTHO oTBedan Hobenes-
CKHi1 1aypeat. Bce MHTEPBBIO JOCTYTHO HA CAUTE LIKOJIBI.

HoBble nepcrekTiBHbIC HAITPABJICHHS YacTO BO3HUKA-
I0T B HayKe NPHU MEXIUCUHUIUIMHAPHBIX HCCICIOBAHUSX.
Ceronmust Omaromaps kBaHTOBO# xpomoxmHammuke (KX]I)
JUTsl IJIOTHOM U ropsiueld MaTepuu Takoe B3aMMOIIPOHUKHO-
BEHHE IMPOMCXOAUT MEXIY (PU3MKOI TSDKENBIX WOHOB H
acTpoM3MKON KOMIAKTHBIX 3Be3. Kak pesynbrar, actpo-
¢uznku roBopsaT 0 KX/, kak eciut ObI OHU OBLTH CIICTIHAITH-
CTaMH B 3TOH 00IacTH, a JIEKTOPHI 110 KHHETHKE SIIEPHBIX
CTOJIKHOBEHUH OOBSICHSIIOT BBIBO/IbI (PU3MKH HEUTPOHHBIX
3Be3]1. Ha mkose Obuta mpociieskeHa erie o/{Ha Takasi CBsI3b!
B HacTosmee BpeMs Jursd nmonnmanus ¢pusukn KX daso-
BBIX [IEPEX0/I0B BOCTPEOOBAHBI METO/IBI M HOHATHS (PHU3MKH
CHJIbHO KOPPEIUPOBaHHOM Tua3Mbl. OJIMH JIeHb ILIKOJIBI
OBbUT TIOCBSIIIIEH TaKOW MEXAMCIMIUIMHAPHOM 00slacTh Hc-
CJIeIOBaHNH — (PM3HMKE CHIIBHBIX KOPPEISALUMA: MpUMeHe-
HUIO [T ypaBHEHUs cocTosHus (B. D6emwHr, YHuBepcurer
PocToka), TpaHCTIOPTY M ONITHKE TUIOTHOH mia3Mbl (X. Peri-
HXOJBL, YHuBepcurer Pocroka), IUIaHEeTaM-TUraHTamM
(P. Pemvep, YauBepcurer Poctoka), sddexry Motra B
I0THOH aaponHoN Matepu ([]. bramke, JIT®D), Bricoko-

TemneparypHoit cBepxnposoaumoctu (H. [Tnaxuna, JITD),
KOPPEISIIMAM M aMsTH B KHHeTHKe 11a3mel (B. Mopo3os,
MI'Y). Bee 3Tv TOKIIaI61 COCTABIIIN IIPOTPAMMY CICITHATH-
HOM CeccHH, TIOCBAIICHHOW 65-metnio mpodeccopa
I'. Penike (YuuBepcuter PocTtoka), OBIBIIErO 3aMeCTHUTENs
qupexktopa JITD, coxpaHUBIIEro TECHBIE CBSI3U C
nabopaTopueii.

Jlpyrum sipKuM COOBITHEM TIIKOJIBI CTAJIO OOIIEHHE CITy-
mareneit ¢ npogeccopom I1. 3enrepom (GSI), numepom
skcriepumenTa CBM na FAIR. O o0cysknain co cryneHra-
MH Ha CEMHHape, Kak pa3padoTaTh SKCIIEPUMEHTAIbHYIO
MpOrpaMMy HCCIIEA0BaHUS TUIOTHOM SIIEPHONM MaTepuu Ha
HYKJIOTpOHE. DT0 OBUIO XOpOILIeH JeMOHCTpalueil Toro,
Kak jocruraercs 1eib nporpammsl HISS: coznars Gmaro-
MIPUATHYIO OOCTAHOBKY IUISi KOHTAKTOB MEXIY LIEHTPaMH,
BxomsimMu B Accornuaruio um. I I'enpmroneia, TakuMu
kxak GSIu DESY, ¢ ogHO# CTOPOHBI, M HAy4YHBIMU IIEHTPaMHU
Poccun u cTpaH OBIBIIEr0 BOCTOYHOTO OJIOKA, C APYTOil CTO-
POHBI, ISl HNPUBJICYCHUS MOJOIBIX YYEHBIX K Oymynmm
IIPOrpaMMaM I10 UCCIIEJOBAHUIO CTPYKTYPbl MaTEPHU.

/1. Brawxe

C 3 mo 12 cenrsiOpst B Jlabopatopuu TeOpeTHYECKOM
¢usukn um. H. H. boromro6osa npoxomnuna IV Mescoyna-
POOHAA IeMHAA WKOIA NO COBPEMEHHOI MameMamuye-

novatyi-Kogan, a telephone contact was established from
the BLTP conference hall to the home of Professor
Ginzburg! During a half-hour session, students could ask
their questions which were readily answered by the Nobel
laureate! The whole interview was taped and will be made
available via the school homepage given above.

New perspectives in science are often opened when in-
terdisciplinarity among research fields develops. It was a
pleasure to realize that nowadays the gaps between heavy
ion collision physics on the one hand and astrophysics of
compact stars on the other are bridged by the emergence of
quantum chromodynamics (QCD) for conditions of hot and
dense matter: astrophysicists talk about QCD as if it were
their field, and lecturers on the kinetics of nuclear collisions
explain the consequences for neutron star physics. At this
school another bridge was built: the physics of strongly cor-
related plasmas offers methods and concepts which are
nowadays required to understand the physics of the QCD
phase transition. One day of the school was devoted to the
physics of strong correlations, interdisciplinary itself, with
applications for equation of state (Ebeling), transport and
optics of dense plasmas (Reinholz), giant planets (Redmer),

Mott effect in dense hadronic matter (Blaschke), high-T',
superconductivity (Plakida), as well as correlations and
memory in the kinetics of plasmas (Morozov). By the way,
these talks formed a session to honour the 65th birthday of
Professor Gerd Ropke (University of Rostock), former
vice-director of BLTP and still connected with this laborato-
ry in many ways.

Another highlight was provided by Professor Peter
Senger (GSI), the leader of the CBM experiment at FAIR.
He discussed with the students at a «problem-solving semi-
nar» how to design a possible experimental programme de-
voted to studies of dense nuclear matter at the Nuclotron.
This was a perfect demonstration how the goal of the HISS
programme is achieved: to foster the contacts between the
German Helmbholtz centres, such as GSI and DESY, on the
one side and research centres in Russia and the former East-
ern Bloc countries on the other, and to attract the young gen-
eration of scientists to the future programmes for exploring
the structure of matter.

D. Blashke
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CKoll QpuzuKe. JTa 1IKOJA SBUIIACH OUEPETHBIM MEPOITPHs-
THEM B paMKax INOCTOSHHO AeHCTByIomed MexyHapoa-
HOW JyOHEHCKOH INKOJBI COBPEMEHHOW TEOPETHICCKOM
¢um3ukn. Ha sToT pa3 ona ObuIa MOCBSIIEHA MaTeMaTHye-
CKUM Ipo0JIeMaM KOCMOJIOTHH.

B nocnennee Bpems oTMe4aeTCsi akTHBHOE B3aUMOJIEH-
CTBUE MEXkAY KOCMOJIOrHel, TOHUMAaeMON B ITUPOKOM CMBI-
cje — OT TEOPHH YEPHBIX JbIP U KOCMOJIOTHYECKUX MOJE-
JIell 10 TPaBUTALIMOHHBIX BOJIH, — U COBPEMEHHOI MaTeMa-
THYECKOl (u3uKoi. B KauecTBe MpUMEPOB 31€Ch MOXKHO
OTMETHUTH UHTEIPUPYEMBIE MOJEIN YEPHBIX JbIP, HHTETPH-

pyeMble KOCMOJIOTHYECKUE MOAECIH, TTIOAXOAbI K IPHHIIUIH-
QIBHBIM ~ Ipo0JeMaM  KOCMOJIOTHH,  MCIIOJb3YIOIINE
HOBEHIIINEe MaTEeMAaTHYECKHE UACH ¥ METOIbI: CTPYHHBIE
OpaHHBIC TEOpPHUH, TBUCTOPHI, ad¢uHHBIC anredpsl Jlu,
HEKOMMYTAaTHBHBII aHAIU3 U T. II.

I'maBnast 3agaua, KOTOpast CTaBUIACh IPU OpraHU3aLUU
LIKOJIbl, — BHECTU ONPEJECIICHHbIN BKJIaJ B YCTAHOBJICHUE
TAKOT0 B3aUMOZAEHCTBUSI U IPUBJIEYb HAYUHYIO MOJIOACHKD K
HCCIICIOBAaHUSAM B JNaHHOH oOiactu. C 3TOH ENbI0 TIpo-
rpaMMa IIKOJIBI OXBaThIBaJla IIUPOKUM Kpyr ujaed U MeTo-
JIOB — OT Ba)KHCHINNX HAOTIOMATEIBHBIX JaHHBIX COBpPE-

JlaGoparopus Teoperndeckord ¢pusuku um. H. H. boronro6osa, 3—12 ceHTIOpsI.
VYaactarkn MexIyHapoIHOH IIKOJIBI IT0 COBPEMEHHON MaTeMaTHIecKoi (hr3uke

Bogoliubov Laboratory of Theoretical Physics, 3—12 September.

Participants of the International School on Modern Mathematical Physics

On 3-12 September the Fourth International Summer
School on Modern Mathematical Physics was held at the
Bogoliubov Laboratory of Theoretical Physics of the Joint
Institute for Nuclear Research. It was the next activity in the
framework of the permanent Dubna International Advanced
School of Theoretical Physics. This time the School was
devoted to the mathematical problems of present-day cos-
mology.

Now the intensive close cooperation is observed be-
tween cosmology and mathematical physics, cosmology be-
ing realized in a very broad sense, starting with the theory of
black holes and cosmological models and ending with grav-
itational waves. As examples, one can mention here inte-

54

grable models of black holes, integrable cosmological
models, approaches to the principal cosmological problems
using modern mathematical ideas and methods: string and
brane theories, twistors, affine Li algebra, noncommutative
analysis, etc.

The main objective of the school was to contribute to
the implementation of this cooperation and to involve
young scientists in these studies. For this aim the pro-
gramme of the school embraced a wide range of questions,
from the important observational data in the present-day as-
trophysics to modern mathematical approaches which are
needed for solving the problems in modern theoretical and
mathematical cosmology. Separately both directions, theo-
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MEHHOH acTpo(HU3UKH 10 HOBEHIITNX MAaTeMaTHICCKIX MOA-
XOIIOB, KOTOpbIE TPeOyroTCA [UIS peIIeHus MpobieM
TEOPETUYECKOW M MareMaTudeckoil kocmonoruu. Ilo ot-
JeTbHOCTH 00a HampaBJIeHUs (TeopeTHYeCcKasi KOCMOIOTHS
1 e COBPEMEHHBIH HAOIIOMAaTeNbHBIA CTAaTyC) BXOISIT B
MIPOTrpaMMy MHOTHX IIKOJI, HO TIOMBITKA UX OOBEANHECHNUS B
OZHOM MEpOINpHUATHH OblIa MPEANPUHSTA, BEPOSATHO,
BIIEpPBBIE.

Ha mxose ObITH paccMOTPEHBI CIIETYIOINE BOTIPOCHI:

* TEopeTHUYEeCcKas KOCMOJIOTHS: MaTeMAaTHUECKUE MOJICIH B
KOCMOJIOTHH, MOZEIH JUIsl ONMCAHUSI TEMHON MaTepuu n
TEMHOW SHEPTUH, «(PaHTOMHBIE)» TEOPHH, AOTIOTHUTEIb-
HBIE U3MEPEHUsI, KOCMOJIOTHYECKNE CIICHAPUH, NHUILIUH-
POBaHHBIE TEOPUEH CTPYH U OPaHHBIMH TEOPHSIMH, TCO-
PHS YEPHBIX JBIP, TPABUTALIOHHBIE BOJIHBI;

* COBpEMEHHbIE KOCMOJIOTHYECKNE HAOIIOAaTeIbHbIE JaH-
HBIE U UX TEOPETHUYECKasi HHTEPIPETALIHS.

B kadecTBe JIEKTOPOB Ha IIKOJIE BBICTYIHMIHN KaK POC-
CHICKHE yueHbIE, TIPU3HAHHBIE aBTOPUTETHI B JaHHOI 00I1a-
CTH, TaK W 3apyOeKHbIe creruainucTel: [. A. Anexcees,
. 4. ApedpreBa (MU PAH, Mocksa), I'. C. bucHoBaTbIii-
Koran (MKW PAH, Mockga), A. b. 3amonoqunkoB (YHuU-
BepcureT Pymxkepca, CIHA / NUT® PAH, Mocksa),
A. ®@. 3axapoB (UTO®, Mocksa), B. JI. Isamyk (BHU-
HNMC, Mocksa), /1. W. TTogonsckuii (MT® PAH, Mocksa),

B. A. Py6akoB (USI1, Mocksa), A. C. Copun (OMSN, [1y6-
Ha), A. A. Crapobunckuii (UT® PAH, Mocksa), C. A. ®e-
noprok (OUAN, yona), A. T. ®ununmos (OUAU, dydHa),
. B. @ypcaes (OUAU, dydna), I1. dpe (Yausepcuret Ty-
puna, Utamus), B. I1. ®ponos (Yausepcurer Anb0epTsl,
Kananma). Hapsay ¢ muxoramMu JIeKnuii Ha IIKOe OBLIH
MIPECTABICHBI U OPUTHHAIBLHBIC COOOIIECHHS CIyIIaTeNei.

Y9acTHUKaMHU IIKOJIBI OBUTH CTYIEHTHI CTapIINX Kyp-
COB YHUBCPCUTCTOB, ACITMPAHTBI U MOJIOABIC YUCHBIC U3 Ap-
menuu, bonrapun, 'epmanuu, Poccun, [lonbimm, Ykpaussl.
HecomHeHHO, TPOBE/ICHUE LITKOJIbI CIIOCOOCTBOBAIIO PAILIHO-
HaJIBHOMY HCIIOJIB30BAHUIO BHICOKOT'O HAYYHOT'O IMOTCHIINA-
JIa pPOCCUMCKUX YYEHBIX, MPOIMAraHje UX JOCTUKEHUN U
MIOArOTOBKE JOCTOMHONW HAyYHON CMEHBI.

[lIkosa ObUTO OpraHu3oBaHa Mpu (HUHAHCOBOHM MMOA-
nepxke Poccuiickoro Gonma GyHIaMEeHTaIBHBIX UCCIIEIO-
BaHui, nporpamm «[elizenbepr—Jlannay» wu «boroimto-
60B—UHDeabI.

CoxpaHnss TpaauIINy, 3arJg/16IBasi B OyayIuee...

B mocnenHioro Henenro ceHTSIOps B KOH(EpeHI-3aje
JIT® npomen ouepennoit banounckuit cemunap no npo-
onemam pusuxu vicokux IHepzuil, CTaBImui yxe 18-M mo
cuety. Tpaauius MpoBeAeHUS HAyIHBIX (POPYMOB M3 TOH

retical cosmology and its modern observational status, form

the programme of many schools, but an attempt to join them

in the framework of the same meeting was undertaken,
probably, for the first time.

At the school the following topics were considered:

* Theoretical cosmology: mathematical models in cosmol-
ogy, the approaches for description of dark matter and
dark energy, «phantom» theories, extra dimensions, cos-
mological scenarios originated in string and brane theo-
ries, the theory of black holes, gravitational waves.

* The present-day observational data in cosmology and
their theoretical interpretation.

The lecturers at the school were both Russian scientists
of standing reputation and foreign specialists in regarding
fields: G. A. Alekseev, I. Ya. Aref’eva (MI RAS, Moscow),
G. S. Bisnovatyi-Kogan (IKI RAS, Moscow), S. A. Fe-
doruk (JINR, Dubna), A. T. Filippov (JINR, Dubna), P. Fre
(Torino Univ., Italy), V. P. Frolov (Alberta Univ., Canada),
D. V. Fursaev (JINR, Dubna), V. D. Ivashuk (VNIIMS,
Moscow), D.I. Podolsky (ITP RAS, Moscow), V. A.
Rubakov (INR RAS, Moscow), A. S. Sorin (JINR, Dubna),
A. A. Starobinsky (ITP RAS, Moscow), A.F. Zakharov

(ITEP, Moscow), A. B. Zamolodchikov (Rutgers Universi-
ty, USA & ITP RAS, Moscow). In addition to the lecture
courses, interesting presentations of the participants were
also demonstrated at the school.

The participants of the school were undergraduate and
postgraduate students, young scientists from Armenia, Bul-
garia, Germany, Russia, Poland and Ukraine. Undoubtedly,
the school promoted the rational employment of high intel-
lectual potential of Russian scientists, propagation of their
achievements, and training well-educated young genera-
tion.

The school was organized with the financial support of
the Russian Foundation for Basic Research, the Heisen-
berg—Landau and Bogoliubov—Infeld programmes.

Preserving Traditions, Looking into the Future...

The last week of September celebrated a regular
Baldin Workshop on High Energy Physics Problems in the
conference hall of the Bogoliubov Laboratory of Theoreti-
cal Physics, which became number 18. The tradition of
holding scientific forum from this series was started in
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cepum 6epet cBoe Hadano ¢ 1969 r. Ero npoBenenue copma-
710 ¢ 80-eTreM co IHS POXKICHHS akafeMuka AJleKcaHapa
Muxainosnya bananaa, ocHOBATENIsI 1 MHOTOJICTHETO JIH-
Jiepa ceMHUHapa, HOCSIIETO HBIHE €T0 UMSI.

A. M. banaus npuHSI TOpyYeHHe O IPOBEACHUHN TIep-
BOTO CEMHHApa Kak Cepuu 0030PHBIX TOKIA0B, IPEICTa-
BISIEMBIX BeIyIIMMH (QH3UKaMH, OT akagemMuka M. A. Map-
KOBa U CyMeJl IIPEBPATHTD €T0 B PETYIIPHO MPOBOAUMEIN B
OUAU dopym 1o aKkTyaIbHBIM IpodeMaM KBAHTOBOH XPO-
MOJIUHAMUKH, CTPYKTYPHI aJJpOHOB U SAEP, MHOKECTBEHHO-
TO POKACHUS B COYAAPEHUAX PEIATUBUCTCKUX siep. C ro-
JaMH BO3HHKAJIN HOBBIE CEKIINU CEMUHApa, MOCBAIICHHBIC
CIIMHOBON (DH3HMKE, MCCICJOBAHUSAM CTPYKTYpPHI pPaguHoaK-
THUBHBIX AP ¥ MPUKIaTHOMY HUCTIOIE30BAHHIO IIYYKOB BBI-
COKHX JHEpruil B sifepHON 3HepreTuke Oymymero. Takoi
ITHPOKHHA 0XBAT aKTYaJIBHBIX IIPOOIIeM (GHU3UKH MUKPOMHpA
CTall BO3MOXHBIM BO MHOTOM Onaromapst MmacmTaly
TUIHOCTH AJekcaHapa MmuxaiaoBH9a M €ro akageMuye-
CKOMY KPYT030pY, BOCHIPUUMYNBOCTH K MCHSAIOIIIMCS Tpe-
OOBaHISIM BPEMEHHU B YMEHHUIO OOBEIUHATD JTIOJCH.

Tereivu croBamu mamsate 06 A. M. banaunae padoty
CEeMHHApa OTKPBUI IPEICEAATENh OPTaHNU3AIIMOHHOTO KOMH-
tera A. H. Cucaxsn. 3amecturenu npencenarens B. B. By-
poB u A. 1. ManaxoB NoAroOTOBUIM MEMOPHUAJIBHBIN TOKIa
0 BKIage AnekcaHapa MmuxaiioBuda B HICHHYIO OCHOBY

PENATUBUCTCKOM SIIEPHOM (PU3UKH H, B YACTHOCTH, B DKCITE-
pUMEHTAJIbHOE HCCIEIOBAHNE KyMYJISTHBHOTO 3(¢ekTa.
A. A. bannun npenctaBmi 0030p 10 HHBAPHAHTHOMY TOA-
XOJIy K OTIMCAHUIO MHOXECTBEHHOTO POXK/ICHUS, B Pa3BUTHH
KOTOPOTO JOKJIAIIHNK cOTpynHudai ¢ A. M. banauneiM B Te-
YEeHHE Psfa JIeT. YUacTHUNA |-ro ceMuHapa 1 MpakTHIeCcKH
Bcex mnocneayrommx H. II. KonomneBa HanoMHuna o
BO3HMKHOBEHHM  TEOPUH  KaTHMOPOBOUHBIX  IOJICH,
Halleauieil OJHO W3 TEPBBIX NPUMEHEHUH B TEOPUHU
BEKTOPHOHN IOMHHAHTHOCTH.

Jnsa ygactus B ceMuHape OBLIO TIPECTaBIeHO Ooree
130 agHOTANMT JOKIIAIOB OT SKCIIEPUMEHTATOPOB U TEOpe-
trkoB OMSIU, crpan-yuactaun OMSN, a Takke y4eHBIX U3
JIPYTHX IEHTPOB. MOXHO BBIJICIUTE OCHOBHBIE TEMAaTHUKH
MexIyHaponHoro cemuHapa: KX/ Ha Gompmmx paccTos-
HUSIX; (PU3MKA PENIITUBUCTCKUX TSDKEIIBIX HOHOB; CIEKTPO-
CKOTIHS aIPOHOB X MHOTOKBAPKOBBIE COCTOSIHUS; CTPYKTYP-
Hble (PYHKINH aJPOHOB U sIAEP; MHOTOYACTHYHAS JUHAMU-
Ka; CIMHOBas (PU3UKA U MOJISIPU3ANNOHHBIE NCCIIEIOBAHNS;
N3y4YEeHUE HK30THYECKHUX SACP B PEIATUBUCTCKHUX ITydJKax;
HCIIONIb30BAaHNE PENSTUBUCTCKUX ITyYKOB JJISI TPUKITAIHBIX
HCCIIEIOBaHNH; TOCTHKEHHUS B 9KCTIEPUMEHTAJIBHBIX HCCIIe-
JIOBaHMX HA YCKOPHUTEISX BHICOKMX YHEPTHI; YCKOPHUTEIb-
HBIE KOMIUIEKCHI HACTOALIEro 1 Oymymiero. bonbinoe komnu-
YEeCTBO JOKJIQJOB IO 3TUM TEMaM II0Ka3alo CHJIbHYIO

1969. This time, it coincided with the 80th anniversary of
the birth of Academician Aleksandr Mikhailovitch Baldin,
the founder and leader of this workshop for a long period of
time, which is named after him now.

A.M. Baldin was appointed by Academician
M. A. Markov to hold the first workshop as the series of
overview talks given by leading physicists, and
A. M. Baldin managed to make it a regular forum held at
JINR on important issues of quantum chromodynamics,
hadron and nucleus structure, multiproduction in relativistic
nuclei collisions. In the long run the new sections of the
workshop appeared which were dedicated to spin physics,
studies of radioactive nuclei structure, and applications of
high energy beams in future nuclear energy. It is much due
to the distinguished personality of Aleksandr Mikhailovich
and his wide academic interests, with acute response to
changing requirements of time and the talent to unite people
that made it possible to cover such a broad spectrum of ur-
gent issues in microworld physics.

The Chairman of the Organizing Committee, A. N. Sis-
sakian, began the workshop with warm words of memories
about A. M. Baldin. The Vice-Chairmen, V. V. Burov and

A. 1. Malakhov, prepared a memorial talk on A. M. Baldin’s
contribution to the conceptual basis of relativistic nuclear
physics, in particular, to the experimental study of the cu-
mulative effect. Anton A. Baldin gave an overview on the
invariant approach of describing the multiproduction,
which had been developed in collaboration with
A. M. Baldin during several years. A participant of the first
workshop and practically of all the next ones, N. P. Konopl-
eva, reminded the attendants about the appearance of the
gauge field theory which had been used as a first application
in the vector dominance theory.

More than 130 abstracts of talks had been obtained
from experimentalists and theorists from JINR, JINR Mem-
ber States, as well as from scientists of other research cen-
tres. One can find the following main topics of this interna-
tional workshop: QCD at large distances; physics of rela-
tivistic heavy ions; spectroscopy of hadrons and multiquark
states; structure functions of hadrons and nuclei; multiparti-
cle dynamics; spin physics and polarisation studies; studies
of exotic nuclei in relativistic beams; relativistic beams for
applied research; experimental achievements on high ener-
gy accelerators; accelerator complexes of the present and
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JlaGoparopust TeopeTudecKor GU3UKH
um. H. H. Boromo6osa, 25-30 ceHtsa0ps.
XVIII banauHckuii MEXyHapOAHbIN ceMUHap
1o npo6neMaM GU3MKH BBICOKHX SHEPI Uil
«PensaTuBucTckas saepHas GU3HNKa U KBAHTOBas
XPOMOJMHAMHUKA)

Bogoliubov Laboratory of Theoretical Physics,

25-30 September. XVIII Baldin International Seminar
on Problems in High Energy Physics «Relativistic
Nuclear Physics and Quantum Chromodynamics»
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3aMHTEPECOBAHHOCTh (PU3HMKOB B JabHEHIIEM MPOIOJIKE-
HUM UCCIICIOBAaHUH B MEPEUHCICHHBIX HarpasieHusx. He-
00X0IMMO OTMETHUTD, 4TO 0K0JIO 20 TOKIa 0B OBUIH CAea-
HBI MOJIOABIMU YYEHBIMH.

W3 npurnammeHHbIX JOKIaJ0B XOTEIOCh Obl OTMETUTD
coobmenne T. Baitepa (GSI, JapmmranT) o ctaryce mpoek-
ta FAIR. Jloxiagguk mpeacTaBuia MacImTaOHYIO JIOTHKY
MIPOEKTa C SICHO POCMAaTPUBAEMbIM BPEMEHHBIM pacIHca-
HHUEM, (PMHAHCOBBIM, TEXHOJIOTHYECKNM U KaJpOBBIM obec-
MICYCHUEM, A TAKXKE C IPUBIICUCHUEM MEKAYHAPOTHOTO CO-
obmrectBa (pr3ukoB. Hammdne HOBOTO KOJIBIIA M TIOCIEAYIO-
111ee CO3JJaHuE €IIle OTHOTO Ha OOJIBIIYI0 SHEPTHIO B TOM K€
TOHHEJIE MO3BOJIUT O0ECIIEUNTh MCCIIEN0BAHMS MO (HH3HKE
IJIOTHOM siiepHON Marepun. HayuHble HHTEpECHI B 3TOM OT-
HOIICHUH OBUTH TONPOOHO TIPENCTAaBICHBI HAa CEMHHApPE
A. C. CopunsM. OTa ¢u3MKa BEIIBUTACT BEChMa BHICOKHE
TpeOOBaHMS K JCTCKTUPOBAHUIO aJPOHOB B COYAAPECHUSIX
SIIEP € POKAECHHEM OTPOMHOTO YHCIIa COMPOBOXKIAFOIINX
yactull. [1o3TOMy B cepbe3HyI0 NMPOpabOTKY IETEKTOPOB
¢msnkn  JIBD yxe BKIIOUWINCH TI0J PYKOBOICTBOM
A. 1. Manaxosa.

OCHOBHBIE TIOJIOXKEHHS O PAa3BUTHU HCCIEIOBAaHHUN C
peNATHBUCTCKUMU sapaMu Ha 6aze OVIAU 6pun chopmy-
JIMPOBAHbI B 3aKmounTeabHoM BelcTymieHnn A. H. Cuca-
kstHA. Jlokimam ObIT MOATOTOBJIICH HAa OCHOBE MPEIIIOKEHIH

coBmecTHOH rpymmsl JIT® u JIBD, paboTa KOTOPO HHUIH-
npoBaHa aupexmuerr OV u obcyxnanace B psae coob-
IIeHWH Ha ceMuHape. B kagecTBe IeHTpanbHON TPoOIeMBbI
BBIJIBUHYTA 33/1a4a UCCIICJOBAHNS CMEIIAHHON (ha3bl KBap-
KOB U apoHOB. Ilpu peanusanuu nccienoBaTebCKUX aM-
Ot CTOJH BBICOKOTO yPOBHA MOTPEeOyEeTCsI BECh ITpEIIie-
CTBYIOUINH OIBIT B CO3/laHUN YCKOPUTEIEH U KPYITHBIX Jie-
TekTHpyonwx cucreM B OMSN, marepranbHas u KaapoBas
noj/iepkka padot. HeoOXoanMo moydInuThCs OIBITY 3BOIIO-
LIMOHHOTO Pa3BUTHUS yCKOpHUTesbHOro Komriekca GSI mis
obecrieueHnsT HEMPEPBHIBHON OTAAYU OT 3aTpaT Ha yCKOpPU-
Tenb. [ToaToMy akTyanpHOI M OECHpOUTPHIIIHON 3amadei
ABJIACTCS JaJbHENIIee Pa3BUTHE HYKJIOTPOHA B IIJIaHE TO-
BBIIIIEHUS SHEPTHH, HHTEHCUBHOCTH M HA00Pa yCKOPSIEMBIX
anep. OT 3TOr0 U BBIUTPAET YCIEIIHO Pa3BUBAIOIIASICS TIPO-
rpamMMa UCCIICOBAaHUH, ¥ OSIBUTCS 33/I€]1 Ha EPCIICKTHBY.
Ha Takoit oOs3pIBatonieit n oOHagexxuBaromeii Hote 18-i
Bananuckuii ceMuHap 3aBepIIni CBOIO paboTy.

11 Y. 3apyoun

3 okrs0ps B Jlaboparopuu Teoperuyeckoi (GHU3MKU
um. H. H. Boroso6oBa cocTosuics roouneiinstii cemunap,
noceéawiennolit 50-nemuro obépazosanun nabopamopuu.
B stor nens B koHdepenm-3ane JITD BcrpeTwnnch He-

future. A large number of talks on these topics have shown
how strongly the physicists are interested to develop further
their research in the above directions. It is necessary to em-
phasize that about 20 talks were presented by young scien-
tists.

Of the invited talks, it is necessary to mention T. Beyer
(GSI, Darmstadt) who was speaking about the status of the
FAIR project. The speaker showed wide-scale logic of the
project with a clearly defined schedule, funds, technologies,
manpower, as well as participation of the international
physics community. A new ring and the following construc-
tion of one ring more for larger energy in the same tunnel
will make it possible to provide studies on physics of the
dense nuclear matter. Scientific interests in this aspect were
presented in detail by A. S. Sorin at the workshop. This
physics puts forward rather high requirements on registra-
tion of hadrons in the nuclei collisions accompanied by pro-
duction of a great number of particles. Physicists from LHE
headed by A. I. Malakhov have already been involved in a
serious study of detectors for this reason.

Main statements to develop studies with relativistic nu-
clei on the JINR basis were formulated in the concluding

58

talk by A. N. Sissakian who had prepared it on the offers of
the joint group from LTP and LHE initiated by the JINR Di-
rectorate, who discussed their research in several talks at the
workshop. The task to study the mixed phase of quarks and
hadrons was recognized as the key problem.

To realize research ambitions of the level high as that,
all the previous experience in the construction of accelera-
tors and large registration systems at JINR will be required,
as well as resources and manpower. It is necessary to learn
the experience of the evolutional development of the accel-
erator complex at GSI to provide continuous feedback of the
expenses for the accelerator. That is why the important and
victorious task is further development of the Nuclotron to
increase the energy, intensity and complex of accelerated
nuclei. The successfully developing research programme
will also gain because of the above, and new perspectives
are sure to appear. This responsible and hopeful conclusion
crowned the 18th Baldin’s Workshop.

P. Zarubin
(translated into English by S. Chubakova)
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CKOJIBKO MOKOJIGHHH YUYEHBIX: T€, KTO CTOSUI Y HCTOKOB CO-
3MaHusg Jabopatopuu W (HOPMHUPOBAHUS HAYUHBIX HAarpa-
BJICHUH, U MOJIOJIEXb, KOTOpas CETOAHS IETaeT HepBBIC
II1ary B HayKke. B cBOeM BCTYNHTENILHOM CIIOBE YIEH-KOppe-
cnounedaT PAH A. H. CucaksH moaBesl UTOrH OOJIBIIIOTO
IIyTH, BCIOMHMJI BBIAAIOMNXCS  (DU3HKOB-TCOPETUKOB,
OIIPEAEIMBIINX TBOPUECKYIO aTMOC(Epy U BBICOKHUIT Hayd-
HBII ypOBEHb KOJUIEKTHBA J1a00PaTOPHH.

Ilepen HawyasoM Hay4yHOM IIpOrpaMMbl CEMHHapa
A. H. CucaksH Bpy4yHJ JUIUIOM Jlaypeara IPEMHH

nM. H. H. Boromo6osa 3a 2003-2005 rr. mpodeccopy

10. Beccy (I'epmanms). Kak yxe cooOmanoch, mpemus
ObLTa IpUCY’KIeHa Takke akaneMuky B. I'. KagprmeBckomy
1 BpyueHa emy 26 mapta 2006 1. Ha 100-if ceccun Ydaenoro
cosera OUSIMN. 3arem akagemuk J{. B. [Ilupkos coodmurwi o
pemeHnn Kropu mpucyauTs npemuro uM. H. H. Boromro6o-
Ba /ISl MOJIOZIBIX YUEHBIX TeopeTuky n3 @panmun A. bap-
pay 3a nuki padot 1o acTpodu3uke ¥ KOCMOJIOTHH.

C OonpIIMM WHTEPECOM Ha CeMHHApEe OBLIH 3aciTyIa-
HBI Hay4HbIE JIOKIabl: «KanmnOpoBouHbIE TEOPUHU U TPABHU-
Tanus B HEKOMMYyTHpYyrommx koopauHarax» (FO. Becc),
«"CamoorpanndeHne" TPaBUTAIMOHHOTO TOJISl U €T0 POJIb

Jlaboparopus TeopeTHIeCKOM HUIUKH
um. H. H. Boronto6oBa, 3 okTs0psL.
HO6uneitHbIit ceMuHap, MOCBSIICHHBII
50-neturo maboparopuu

Bogoliubov Laboratory of Theoretical Physics,
3 October. The jubilee seminar dedicated
to the 50th anniversary of the Laboratory

On 3 October the Bogoliubov Laboratory of Theoreti-
cal Physics celebrated its 50th anniversary. Several gener-
ations of scientists, from those who were at the origin of the
Laboratory establishment and formation of research trends
to young people who make their first steps in science, met at
the jubilee seminar in the BLTP Conference Hall. In his

opening address, Corresponding Member of RAS
A. N. Sissakian reviewed the years passed and remembered
the outstanding theoretical physicists who initiated the cre-
ative atmosphere and high scientific level of the Laboratory.

Then A. N. Sissakian awarded the diploma of the Bo-
goliubov Prize for 20032005 to Professor J. Wess (Ger-

many). As has already been mentioned, this Prize was also
awarded to V. G. Kadyshevsky at the 100th Session of the
JINR Scientific Council on 26 March 2006. Next, Academi-
cian D. V. Shirkov informed the audience about the deci-
sion of the jury to award the Bogoliubov Prize for young
scientists to a theorist from France A. Barrau for a sequel of
papers on astrophysics and cosmology.

At the seminar, interesting talks were given by J. Wess
«Gauge Theories and Gravity on Noncommuting Coordi-
nates», S. S. Gershtein, A. A. Logunov and M. A. Mestve-
rishvili «Self-restriction of Gravitational Field and Its Role
in the Universe», Yu. Ts. Oganessian «Relativistic Effect in
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Bo Bceenennoii» (C. C. I'epmreiin, A. A. Jlorynos, M. A. Me-
CTBEPHUINBUIN), «PeIsSTHBUCTCKUI 3SPPEKT B CTPYKTYype
ceepxTspkenbix  atomoBy  (FO. 1. Oranecsin), «MexaHu3m
Xwurrca Kak KoJUIeKTUBHBIA 3 dext» (A. A. CnaBHOB).

B angpec mabopaTopuu mocTynuiIn NO3paBICHUS U3 MHO-
TUX WHCTUTYTOB M OpraHM3anuii crpan-ydactaur OVSU. B
BEICTYIUICHHAX akajgemuka B. A. Marseesa (MU PAH), qe-
Ha-xoppecrnioanedTa BAH Y. CrosroBa (MAUAD, Codus),
mpogeccopa I. M. 3unoBseBa (UT®, Kues), mpodeccopa
H. H. Auacosa (MM CO PAH, HoBocubupck), mpodeccopa
B. . Kexemnaze (JIOY OUSN), nmpodeccopa A. I. Onbres-
ckoro (JIAIT OMSN) mpo3Bydana BBICOKAs OIEHKAa HAYYHOM
JeSITeTPHOCTH TAa00paTOpHH, OTMEUalach ee OOIbIas pojib B
MIOATOTOBKE HAYYHBIX KaJpOB BBICIICH KBaJU(UKAIMU JUIS
BCEX CTPaH-y4acTHHII.

K tobuneitnomy cemmHapy M3marenbckuM OTIeIoM
OUAU nox penaknuueii []. B. llnpkosa omydnnkoBaH COOPHUK
crareii «50 mer JlaGopartopmu TEOpPEeTHIECKOW (QHU3UKH
nM. H. H. BoromoGoBa». Ctarbum OarOT pPeTPOCHEKTHBHOE
MIPE/ICTABICHUE O CTAHOBJICHWN M Pa3BUTHH psijia HaIpaBiie-
HUH HCCIIEIOBaHMIA, a TAK)KE O JOCTIDKCHHAX J1TabopaTopuu 3a
MOCTIEIHNE TO/Bl. B OmNpeseneHHOM CMBICIE OH JOMOJHSET
cObopHUK padoT, u3manHbIi Kk 40-netuto maboparopun (Bogoli-
ubov Laboratory. 40 years (Reprint Volume) / Ed. D. V. Shir-
kov. Dubna: JINR, 1996).

e KOHOEPEHLVIN. OB e AN

CONFERENCES. MEETINGS

«CBolicTBa OCHOBHBIX U H30MePHBIX
COCTOSIHMH siiep»

VII MexnaynaponHoe cosemanue «lIpumenenue
JIa3epoB B HCCIIEAOBaHMM aTOMHBIX sanep» (Ilo3HaHb,
[Monpira) mpoxonuito ¢ 29 mast o 1 uroHs u ObUTO Opra-
HU30BaHO (u3nyeckuM (aKyIbTeToM YHHBEpPCHTETa
uM. A. Munkesuua u Jlaboparopueit siiepHbIX peakiuii
uM. I. H. ®@neposa (OUSN). Takue coBenianus Tpaau-
LIHOHHO MPOBOAATCA KaXkJable 2—3 ToJa U IOCBSIIECHBI
Pa3IMYHBIM TeMaTHKaM, CBSI3aHHBIM B OCHOBHOM C Jia-
36pHOM CIIEKTPOCKONMEH U SAEPHBIMU IapaMeTpaMHu.
OuepeiHOE COBEIIAHUE YIENWIO OOJNbIIOE BHUMAHUE
BOTIPOCAaM, OTHOCSIIIUMCSI K CBOMCTBAM OCHOBHBIX H
HU30MEPHBIX COCTOSIHUM s171ep.

Ilo3HaHbCKUI YHUBEPCUTET — MECTO IPOBEICHUS
COBEIIAHNH — MMEET OOTaToE HCTOPHUECKOE MTPOIILIOE C
XVI B., koraa [Tonplia nenana yCuiIeHHbIE OIBITKH CO-
371aTh CUCTEMY OTEUECTBEHHOT'O BBICIIEr0 00pa30BaHUsL.
VYausepcuret B [lo3HaHu OB OQUIMATHFHO OCHOBAH B
1919 ., ero nepBEIif yueOHBIN KOHTUHTEHT COCTOSUT IPH-
MEpPHO U3 IBYX ThICAY CTyAeHTOB. B 1955 1. yHUBepcuTe-
Ty OBUIO NPHCBOEGHO MM BEIHKOTO MOJIBCKOTO IMO3Ta
AnamMa MuukeBuya, W B HACTOsLEE BpEMS OH

the Structure of Superheavy Atoms», and A. A. Slavnov
«Higgs Mechanism as a Collective Effect».

The following representatives of the Russian institutes and
the JINR Member States presented words of congratulation
and greetings at the seminar: Academician V. A. Matveev
(INR RAS), Corresponding Member of the Bulgarian Acade-
my of Sciences Ch. Stoyanov (INRNE, Sofia), Professor
G. M. Zinoviev (ITP, Kiev), Professor N.N. Achasov
(Novosibirsk), Professor V. D. Kekelidze (LPP, JINR), Profes-
sor A. G. Olchevski (DLNP, JINR). They all highly appreciat-
ed the Laboratory’s scientific activity and its role in preparing
highly qualified researchers for all the Member States.

On the occasion of the jubilee seminar, the JINR Publish-
ing Department published a collection of papers «Bogoliubov
Laboratory. 50 Years» under the editorship of D. V. Shirkov.
The papers in this collection give a retrospective view of the
development of some lines of investigations, as well as the
achievements in recent years. To some extent, it is a
supplement to the collection of papers dedicated to the 40th
anniversary of the Laboratory «Bogoliubov Laboratory. 40
Years» (Reprint Volume) / Ed. D. V. Shirkov. Dubna: JINR,
1996.

«Nuclear Ground and Isomeric State Properties»

The VII International Workshop «Application of
Lasers in Atomic Nuclei Research», organized by the
Faculty of Physics of Adam Mickiewicz University
(AMU) and the Flerov Laboratory of Nuclear Reactions
at the Joint Institute for Nuclear Research (JINR), was
held from 29 May to 1 June in Poznan, Poland. The con-
ferences belong to the cycle of workshops held every 2—3
years which cover the topics connected mainly with laser
spectroscopy and nuclear parameters. The current event
was devoted to aspects of nuclear ground and isomeric
state properties.

The host of the conference is the Adam Mickiewicz
University in Poznan, whose traditions date back to the
16th century when Poland strove to establish the national
system of higher education; it was founded in 1919 and
started with about 2000 students. In 1955 the university
was named after the great Polish poet Adam Mickiewicz
and at present belongs to the largest universities in
Poland.
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MPUHAUIKUT K YNCITY KPYIMHEHIINX YHHUBEPCUTETOB
[Tonpum.

Haydnoe coTpygHHYecTBO MeXAy (H3NUECKAM da-
KyJasTeToM YHuBepcuTeTa uM. A. Munkesnda u OSSN pasz-
BHBAJIOCH B TEYEHHE MHOTUX JIET, 0COOCHHO MHTEHCUBHO C
Jlaboparopueit ssgepHbIX peaknuii um. I. H. @neposa u Jla-
O6opatopueii HelTpoHHOW ¢u3mkn wum. . M. @panka.
[Ipeamer o6mux uaTEepecoB ¢ JISIP — pasButne MeTomoB
JIA3EpHOM CIIEKTPOCKOIIMU JJIsl HCCIEJOBAHMSI CBOWCTB
aTOMHBIX SII€P U MEXaHU3Ma PEAKIHH C TSKEIBIMU HOHAMH.
CoTpynHIYECTBO B 007aCTH HEUTPOHHBIX HCCIICIOBAHUN
HAJaJIoch ¢ KoHMa 1960-X IT. ¢ KOHIIEHTpAIlUK YCHINH Ha
HEUTPOHHOM AaHAJINU3€ CTPYKTYpPhl KOHIAECHCUPOBAHHOM
(ha3bI C MOCTEIYIOIINM MIEPEX00M K AMHAMUKE 1 (ha30BBIM
NIepexosiaM B U3y4aeMbIX CpEIax.

Wnes oprann3annil IEPHOANICCKIX COBEIIAHUH (PH3H-
KOB, pa0OTAIOMIHUX B 00TaCTH AASPHON (HU3UKHU C TPUMEHE-
HHEM METOJIOB JIa3ePHON CIIEKTPOCKOINH, OblIa IIPeIoxKe-
Hapodeccopom 0. I1. Tararpekum u qokropom b. H. Map-
xoBeIM  (JISAP). I'maBHas menms coBemanumii — coOpartb
COOTBETCTBYIOIIUX CIEIHAINCTOB BMECTE, IPEICTABUTH
MOCTIEIHNE JOCTIDKEHUSI B M3ydaeMoi obmacTu, paccMmo-
TPETh METOIUKH UCCIEAOBAHUI, 0OCYIUTh  CKOPPEKTHPO-
BaTh HAIpPAaBICHUS OyAyIIMX TMPOEKTOB. 1-€ COBEIIaHWE
«JlazepHas CEKTPOCKONMS aTOMHBIX SIIEP» COCTOSLIOCH B

Hy6ue (JIAP) 18-20 mexadps 1990 r. Tlocie naruineTHero
TepepriBa 2-¢ COBEIaHNe «3apI0BbIC U HYKIOHHBIC PAIIHYy-
CBI 9K30THYECKUX SACp» Mpoxoauio yxke B [lo3nanu ¢ 29 mo
31 mas 1995 . B nanpHeiimem COBEIIaHUS TPOBOAMINCH
TonbKO B [To3Hanu. Kaxmoe coseranme ObUIO IMOCBSIIIEHO
OTJEJIbHON TEMAaTHUKE: U3MEPEHUIO CBEPXTOHKOW CTPYKTY-
PBI U SACPHBIX MOMEHTOB 3K30THYECKHX SIEp METOJaMH
naszepHoil criekTpockormu (1997); nazepHoOi CIEKTPOCKO-
MUY Ha IyYKax paguoakTUBHBIX smep (1999); mepcrexTu-
BaM pa3BUTHSI JIA3EPHBIX METOOB ISl HCCIICAOBAHUSA SICP-
Ho#t marepuu (2001); mprUMEHEHHNIO JTa3epHBIX METOAOB B
H3yYeHHH SAep, aTOMOB U Mouiekyi (2004).

VII MexnyHapomgHOE COBEIIaHHE COOpanso OKOJIO
60 y9acTHUKOB M3 MHOTUX cTpaH: AHruH, bexsrun, OuH-
saaauu, @panuuy, ['epmanuu, lomnanauu, 'penun, Kana-
1e1, Poccun, CIHIA, IlIBelinapuu ¥, KOHEYHO, Pa3THIHBIX
HCCIIEI0BATENLCKUX IeHTPoB [loipmm. YuacTHUKH mpen-
CTaBJISIM CaMble KPYTIHBIE HayYHbIC IICHTPBI, paboTaronye
10 TPUMEHEHHIO Ja3epOB B OOIACTH SIEPHOU (DUBHUKH:
HEPH, GSI (Japmmmranr), OUAU (Ay6na), KaTtommgeckwii
yausepcuteT (JIysen), TRIUMF (Bankysep), YHUBepcuTeT
Maitnia, Yausepeurer Hpio-Hopka, yuusepcuters: Man-
yectepa, bupmuarema n ap. CoBemanue OBIIO OTKPBITO
JUISL TIPENo/iaBaTeNied U CTYICHTOB U3 YUE€OHBIX 3aBEICHNI
Ilo3Hanu.

The scientific cooperation between the Faculty of
Physics of AMU and JINR has been developing for many
years and is particularly intense with the Flerov Laboratory
of Nuclear Reactions and the Frank Laboratory of Neutron
Physics. The subjects of the mutual interests are the devel-
opment of laser spectroscopy methods for investigation of
the properties of atomic nuclei and the mechanisms of reac-
tions with heavy ions. The cooperation in the field of neu-
tron studies started in the end of the 1960s; in the beginning
it concentrated on the neutron analysis of the structure of
condensed phase, to be later extended to the dynamics and
phase transition in the media studied.

The idea of organizing cyclic meetings of physicists
working in nuclear physics with the methods of laser spec-
troscopy was suggested by Prof. Yuri P. Gangrsky and Dr
Boris N. Markov from JINR. The main aim of the meetings
was to gather the specialists in the field at one place, present
the recent achievements, review the methods of research,
discuss and correlate the directions of future projects. The
first workshop, «Laser Spectroscopy of Atomic Nuclei»,
took place at JINR in Dubna on 18-20 December 1990. Af-
ter a break of five years the 2nd conference was organized at

the Faculty of Physics, Poznan, on 29-31 May 1995. This
time it was entitled «Charge and Nucleon Radii of Exotic
Nuclei». Subsequent conferences were organized only in
Poznan. Each workshop was devoted to somewhat different
topic, namely: Hyperfine Structure and Nuclear Moments
of Exotic Nuclei by Laser Spectroscopy (1997), Laser Spec-
troscopy on Beams of Radioactive Nuclei (1999), Prospects
for the Development of Laser Methods in the Study of Nu-
clear Matter (2001), Laser Methods in the Study of Nuclei,
Atoms and Molecules (2004).

VII Workshop gathered about 60 participants from
many countries: Belgium, Canada, Finland, France, Ger-
many, Greece, Holland, Russia, Switzerland, the United
Kingdom, the USA, while the other participants represented
different research centres in Poland. Thus, the majority of
the scientific centres working on the field of laser applica-
tions in nuclear physics study have been presented: CERN,
GSI (Darmstadt), JINR (Dubna), Catholic University (Leu-
ven), TRIUMF (Vancouver), the universities of Mainz, New
York, Manchester, Birmingham and other cities. The work-
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Hayunas nporpamma ¢opyma coxepkana 38 opuru-
HaJIbHBIX JOKJIaZ0B, B TOM YHCJIC 18 MPUIITIAIICHHBIX BbI-
crymiaeHui. OTpaJHbBIM CTaJI0 YYaCTHE B COBEIAHUHU OOJIb-
IIOTO YHCJIa MOJIOABIX yUeHBIX. OpraHu3aTopsl BBIPAKAIOT
cBoto npusHarensHocTh Tpynne EXAKT u3 Yuusepcutera
Maiinna, ubsi (UHAHCOBAS TOJJICPXKKA MO3BOJMIA IPHU-
BJI€Yh K YYACTHIO B COBEIIAHNH 12 acIMpaHTOB U3 Pa3HBIX
ctpad. Crenyer Takke OTMETUTh, YTO padoTa COBEIIAHMUS
MIPOXO/IHJIa B KOM(POPTAOCIBHBIX YCIOBHIX HOBOTO 3JJaHUS
Wuctutyta Qmsukn YHHBepcuTeTa nM. A. Murkesnya B
nipeamectbe [TozHann — Mopacko. YuacTHUKaM ObLia rmpe-
JIOCTaBJICHA BO3MOKHOCTH COBEPIINTH MHTEPECHYIO IPO-
TYIKy 10 TOpOdYy, O3HAKOMHUTBCS C €ro IPEKPacHO

COXPAaHEHHOM CTapoil YacThblO U MOCMOTPETh 3aXBAThIBAO-
1I1ee CBETO3BYKOBOE III0Y, IIOCBSIIIIEHHOE UCTOPUH TOPOA.

3HaunTeNbHAS YaCTh HAYIHOU MPOTPaMMBI KOH(EpeH-
ouu ObIIa CKOHIICHTPHPOBAHA HA PaboTaxX MO M3YUCHHIO
SIIEPHBIX CBOMCTB: CIIMHA, MOMEHTOB, CBEPXTOHKOM aHOMa-
JIMH, PainyCOB, MacC U SIIEPHBIX BPEMEH KHU3HHU C UCIIOb-
30BaHHEM METOAMKHM Ja3epHBIX JOByIIeK. PaccMarpusa-
JICH BOIPOCHI Pa3BUTHSI U IPUMEHEHUSI PA3IMIHBIX TUIIOB
J1a3epoB, MPEJHA3HAYCHHBIX AJISI SJCPHBIX HCCIIETOBAHHMN.
BriepBeie B mporpaMmy ObUTH BKIIFOYECHBI TakWe HOBBIC
oOmacTn, Kak TMpoBepKa (PyHIAMEHTATBHBIX B3aWMOICH-
CTBHH M KpUTepueB cUMMeTpuid. OOBIIHO CeCCHU HadMHA-
JIMCh ¢ 0030pa JOCTI)KEHMH, a 3aBEpIIAINCH TUIAHAMHU Ha

[losuans (ITonpmra), 29 mas — 1 mrons. VII MexnynaponHoe coBemanue «lIpumeHeHne 1a3epoB B UCCICIOBAHUN aTOMHBIX SIIEP»

Poznan (Poland), 29 May — 1 June. VII International Workshop «Application of Lasers in Atomic Nuclei Research»

shop was open to the academic staff and students from other
Poznan universities.

The total number of presentations was 38 of which 18
were invited lectures. A very optimistic element was partici-
pation of many young scientists. Particular words of appre-
ciation need to be directed to the EXAKT Group from the
University of Mainz, whose financial support permitted par-
ticipation of 12 PhD students in the workshop. The confer-
ence sessions were held in the beautifully localized new
campus of the Faculty of Physics, in nice and comfortable

_________________________________}¥y

conditions. The participants were invited to take a tourist
trip to the city, to see the old part of the city and a
light-and-sound show on the history of the city.

The scientific programme of the conference was con-
centrated on nuclear properties: spin, momenta, hyperfine
anomaly, radii, masses and nuclear half-lives studied with
the method of laser traps, as well as on development and ap-
plications of laser techniques of different types in nuclear
research. For the first time, new research areas were includ-
ed, such as tests of fundamental interactions and symmetries
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Oynyiiee. Bricokoe KauyecTBO IPEICTaBICHHBIX pe3yibTa-
TOB, Y4acTHe Pa3HbIX IIOKOJICHHH YUCHBIX, BKIIOYask MOJIO-
IbIX (PM3HUKOB, IPOJEMOHCTPUPOBAIIN BAKHOCTD M aKTyaJlb-
HOCTB 00CyxnaembIx mpobiem. CoBenranue mokasaso, 9To
oOcykmaemple 007acTH BEChbMa MPHUBICKATENBHBI IS
Omkaiimero Oyaymiero, 970 MHOTO HHTEPECHBIX Tpo0ieM
JIO CHX TIOpP OTKPBITO M MOYKET OBITh HaliZieHa 00II1ast 0CHOBa
JU1st OyIIyIINX MCCIIEIOBAHHMIA.

B sToM rony coBeranne ObLI0 COBMEIICHO € 3aCEIaHHt-
em koopanHarmoHHoro komutera LASER-EURONS JRA
(Joint Research Activity). Muorue npeacraButenu JRA ak-
THUBHO y4acTBOBAIM B paboTe coBemmanus. Jpyras dactb
qreHoB LASER JRA BeIcTynMIa ¢ COOOIIEHUSIMA B 3aKITIO-
YUTEIHHOHN TUCKYCCHH COBemaHus. TakuM o0pa3om, ObIIO
OCYIIECTBIICHO MOJIC3HOE B3aHMMOJCHCTBUE MEXKIY Pa3HbI-
MH aCIIeKTaMH JIa3epHOH TEeMaTHKH, YTO CHOCOOCTBOBAJIO
6omee TIyOOKOMY PacCMOTPEHHIO HAaydHBIX IpobieM. 3a-
KJIFOUUTEIIbHAS YacTh JUCKYCCHU ObLIa TOCBSILEHA OpraHHt-
3aI[MOHHBIM BOIIPOCAM M HayYHOH MPOTrpaMMe CIESTYIOLIHX
coBelannii. beuto BBICKa3aHO 00Iee MHEHNE O HEOOXOIHN-
MOCTH YCHJICHHS HCCIIETOBaHHUI SK30THIECKHX a1ep (B pe-
KUMe oG- 1 OH-TIaH), pa3BUTH HOBBIX HAIIPaBICHUH, Ta-
KHX Kak Ja3epHas OpHeHTaus (aTOMOB WIJIM HOHOB) B JIO-
BYIIKax JUIi IPELU3HOHHOW MAacC-CIIeKTPOMETPHHU, Ha
MOUCK YJIBTPaMajiblX KOJIMYECTB HM30TONOB M T. X. bbuia

BBIBUHYTAa HWJES OpPraHM30BaTh BO BpeMs Oymymux
COBEILAHUN IOJIJHEBHBIM KypC JIEKLMH JUIsl CTYIEHTOB,
9TOOBI BBECTH WX B TEMaTHKy o0OCyX)maeMol oOmacTu
HayKH.

[To enuHOMYNIHOW OLICHKE YYAaCTHHUKOB, COBEILIAHHC
TIPE/ICTABIIIO COO0M 3HAYMTENBFHBIN €BpOINCHCKUI Hayd-
HBIH (hopyM a1t oOMena nHpopmanueil u onsitoM. [Tomy-
JISIPHOCTH COBEIAHUS CPEIN MOJIOABIX YUCHBIX TTO3BOJISIET
Ha/IeAThCS Ha AajbHEHIIee yCHenHoe MTPoI0KEHUE COBe-
IIaHUH B TEUCHHE JIOJITHX JIET.

3. bnawak, b. Mapkos, K. Mapunosa

EXON-2006

C 17 mo 22 ntons B XaHThI-MaHCHIICKE COCTOSIICS OUe-
peaHoit MexIyHapOIHbI CUMIIO3UYM IO 3K30THUYECKHUM
sapam (EXON-2006). CoopranmzaropaMu CHMIIO3HYMa
seumuch OMSN, GANIL (®panmust), GSI (Tepmanns),
RIKEN (Smonms). DTOT CTaBmIMHA YK€ TpPaIWIIHOHHBIM
CHMITIO3UYM OBII MOCBSIICH PE3ysbTaTaM MOCIEAHUX 3KC-
TIEPUMEHTAIBHBIX ¥ TEOPETHYECKUX MCCIIEIOBAHHUHN IO CHH-
Te3y W M3YyUCHHIO CBOWCTB si/iep, yAAIEHHBIX OT obmactu
CTaOMIBHOCTH — OT JIETYalIINX /0 CBEPXTKEIBIX 3JIe-
MEHTOB. B mocieiHIe ro/ibl 3TO HaNpaBICHUE HCCIIE0Ba-

by laser techniques. The sessions began with an overview
on the past developments and finished with a look in the fu-
ture direction. The high quality of the presented results, the
participation of different generations of scientists, including
many young physicists, demonstrated the importance and
the validity of the discussed topics. It is not only our impres-
sion that the aim of the workshop was fulfilled. It showed
that the field under discussion is very attractive for the near
future, that interesting questions are still open and that a
common background can be found for future investigations.

This year, the workshop included a meeting of the
steering committee of LASER-EURONS JRA (Joint Re-
search Activity). Many participants of the JRA activity took
part in the laser-workshop and reported on their scientific
progress. In addition, another part of the members of
LASER JRA gave their talks in the discussion on the last
day of the workshop. Thus, a fruitful interrelation with the
workshop was realized and the issues were discussed in
depth. The final part of the discussion was restricted to the
outcomes of the workshop, its future organization and the
scientific problems that should be included in the pro-
gramme. It was pointed out that the efforts have to be fo-

cused on exotic species study, often but not necessarily
on-line related, as well as on new fields, such as laser-ori-
ented (atom or ion) traps for precision mass spectrometry,
laser-based ultratrace isotope determination, etc. An idea
was suggested to organize, together with the future work-
shops, a half-day course for students to introduce them into
the field.

In the unanimous opinion of the participants the confer-
ence was an important European scientific meeting. It was a
significant forum for exchange of information and experi-
ence. Its popularity among young scientists makes grounds
for expectations that the conference will continue for many
years.

Z. Blaszczak, B. Markov, K. Marinova

EXON-2006

The International Symposium on Exotic Nuclei (EX-
ON-20006) took place in the town of Hanty-Mansiysk (West
Siberia) on 17-22 July. It was jointly organized by JINR,
GANIL (France), GSI (Germany) and RIKEN (Japan). This
symposium, as it has become a tradition, dealt with the latest
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HUH 09eHb OypHO pa3BHUBACTCS, YTO JeNaeT HEOOXOANMBIM
PETYISIPHYIO OPraHU3aLHUIO0 TTOJOOHBIX HAYYHBIX (POPYMOB.
Hpenpinynmmii cummosuym «EXON-2004» cocrosics B
2004 r. B [leteprode. B HpIHEIIHEM CHMITO3MyME IPHHSIIO
yaactue oxoino 100 genoBek u3 15 crpan.

Bri6op XauTe-MaHcuiicka A1 TPOBEICHIS CHMITO3H-
yMa OOBSCHAJICS YPE3BBIYANHO HHTCHCUBHBIM SKOHOMUYE-
CKUM pa3BUTHEM XaHTbl-MaHCUIICKOIO aBTOHOMHOIO
OKpYTa, B TOM YHCJIE €r0 Hay9HOTO M 00pa30BaTeIbHOTO MO-
TEHINaJIa, a TAKXKE 3aMHTEPECOBAaHHOCTHIO MIPABUTEIBCTBA
OKpyTa H JTHYHO TyOepHaTopa A. B. ®mimnenko B opranu-
3aIM MOA00HBIX HAy4YHBIX MeponpusThuil. OCHOBHbIE Ha-
YYHBIE TTPOOIEMBI, KOTOPBIE 00CYKIAIICh BO BPEMsI CUM-
Mo3UuyMa — JIETKHE S3K30THYECKHE sAfpa (IOIydeHHe M
CBOWCTBA), CBEPXTSDKEINIbIC IIEMEHTHI (CHHTE3 U CBOWCTBA),
pEIKHe MPOLECCHl U Pacabl, PAAHMOAKTUBHbIC ITy4KH (I10-
JydeHHEe W HayJHas IpOrpaMma), SKCICPUMEHTAIbHBIC
YCTaHOBKM M HOBBIC MPOEKTHL. Kpome 3Tnx mpobiem 1o
pocb0e X0351€B B TEMATHKY CUMITO3MyMa OBIITH BKJIFOUEHBI
BOMPOCHI, CBSI3aHHBIE C HCIOJNB30BAaHUEM METO/IOB
(byHIaMEHTATFHON SAEPHOH (PU3UKH B CMEKHBIX 00IACTIX
HayKH U TEXHUKH — B MEJHUIIUHE, SKOJIOTUH, HHPOpMAIH-
OHHBIX TEXHOJIOTHSX, B TCOJIOTHH.

MHOTO MHTEPECHBIX PE3yNIbTaTOB B IOCIETHEE BPEMS
OBIIO MOJYYEHO IIPU MCCIIEIOBAHNY B3aMMOJCHCTBHS Clla-

00CBs3aHHBIX S7IEP, TAKUX KakK 6He, SHe, 6Li, HUiiu Ip.
BbII0 MOATBEPIKIACHO SBIEHHE MOAOAPHEPHOTO CIHUSTHUS
Aaep, a Takke 00HapykeH 2P PEKT yCHICHNs CCUCHUN peak-
[UH epeady B MOAIOPOTOBOM obnactu sHepruit. [ombIT-
Ka HHTEPIPETALNH ITUX PE3YIbTATOB ObLIA IIPE/ICTABICHA B
TeopeTHYECKUX Aokiaanax. Ha 3Toil ke ceccun BIepBble
OBUTH MPE/ICTABICHBI KCIIEPUMEHTAIBHBIE PE3YIbTATHI 110
B3aUMOJEHCTBUIO ITyUKa $He ¢ JIeUTEpUEBON MUILEHBIO U
TIOTIBITKA OOHAPY)KEHUSI B 3TOM PEaKkIMU PE30HAHCA B CHU-
creme 'H. B ornx 9KCIEPUMEHTax, NMpoBOAUMBIX B JISIP
OUIN, 6p1H oITydeHBl HOBBIE HHTEPECHBIC PE3YIIBTATHI,
CBH/JICTENBCTBYIOIINE O MEPCIIEKTHBHOCTH PEAKIUH CO Clla-
OOCBSI3aHHBIMH SIAPAMH IS TIOTydeHHUs WH(POPMAIUU O
TpaHMIaX HYKJIOHHOW CTaOMIIBHOCTH siJiep B 00JIacTH JieT-
YaWIIIX 3JIEMEHTOB. DTH K€ MPoOIeMbl 00CYyKIaTiCh Ha
JpYToi ceccuu, Tie ObUIH MPECTaBICHbI SKCIIEPUMEHTAIIb-
HBIE PE3yJBTATHl TI0 TIOUCKY TETpaHEHTpOoHA (4n), °H, H,
MIOJTy4eHHBIE B PA3HBIX HAyYHBIX IIEHTpax. B cBoem mokia-
ne npencrasutens GANIL (Dpanmnys) 3a8BUI O CACTAHHOM
B 3TOM Hay4HOM LIEHTPE OTKPBITUH Hu TETpaHEUTpPOHA B
peakuusax ¢ MydyKaMu paJuOaKTUBHBIX 1P 8He u '*Be co-
OTBETCTBEHHO.

Pesynprarel nocieqHUX UCCIEI0BAaHUM IO CUHTE3Y HO-
BBIX CBEPXTSDKEIBIX 3JIEMEHTOB, IpoBeAcHHbIX B JIAP
OUAN, GSI u RIKEN, noknmaabBaaich Ha CHMIIO3UyMeE

experimental and theoretical investigations on the synthesis
and properties of nuclei far from stability, from very light to
very heavy elements. For the last few years this field has
been intensively developing — this is the main motivation
to organize such regular scientific meetings. The previous
symposium EXON-2004 was held in Peterhof near St. Pe-
tersburg (Russia).

About 100 scientists from 15 countries came to Hanty-
Mansiysk. The choice of the city was based on the extreme-
ly fast extensive economic development observed in the
Hanty-Mansiysk Autonomous District, including its scien-
tific and educational potential, as well as the commitment of
the District government and personally of the Governor
A. V. Fillipenko in the organization of such scientific
events.

The scope of the symposium covered such topics as
light exotic nuclei (their production and properties), super-
heavy elements (synthesis and properties), rare processes
and decays, radioactive ion beams (production and scientif-
ic programmes), experimental facilities and new projects. In
addition to these topics, on the request of the hosts, we
added to the symposium scope the issues connected to the
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applications of the methods of fundamental nuclear science
in interdisciplinary fields of science and technology — in
medicine, ecology, information, geology.

Lately many interesting results have been obtained in
studies of the interaction of loosely bound light nuclei, such
as 6He, 8He, 6Li, “Li, etc. Here, sub-barrier fusion, as well
as enhancement of transfer reaction cross sections below the
Coulomb barrier has been revealed. The attempt to explain
these phenomena were presented in the theoretical talks. At
this session, the first experimental results on the interaction
of 8He with a deuterium target and the search for a "H reso-
nance were also reported. These experiments have been per-
formed at FLNR (JINR) and the new interesting results have
demonstrated that reactions with weakly bound nuclei will
allow obtaining new information on the limits of nuclear
stability in the region of the lightest elements. These prob-
lems were discussed also at another session, where the re-
sults were presented on the search for the tetraneutron, °H
and "H carried out at other scientific centres: the physicists
from GANIL (France) reported on the discovery of "H and
the tetraneutron using beams of 8He and '“Be, respectively.
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MIPEICTAaBUTEISIMU 3TUX HAYYHBIX IIEHTpoB. Hemerkue nc-
CJIC/IOBATEIN MOAPOOHO TPOAHATIM3UPOBAIM CUTYALHIO C
HM3MEPEeHHBIMHU cBoMcTBamu 112-ro 3neMeHTa U MpeTeH Y-
10T Ha ero oTkpeiTHe. CBoiicTBa 113-ro smemeHTa OBLIH
OITpe/IeIICHBI SITOHCKMMH KOJIJIETaMH, KOTOPBIE HACTaNBaIOT
Ha ipuoputere. DeMeHTsI oT 112 1o 118 Obutn momydeHs
B mocsieiHue rofpl B JlyOHEe METOZOM «TOpSYero CHHTE3a»,
U B JIOKJAJax 10 pe3yjabraraM 3THX HCCIICOBaHHN ObLI
yOeIUTENHLHO MPOAEMOHCTPUPOBAH MpHOpUTET JIyOHBI B
OOHApY>KEHUH T. H. «OCTPOBA CTAOMIBHOCTH» CBEPXTSIKE-
JIBIX 271eMeHTOB. [loaTBepkIeHneM 3TOro SIBUIIOCH CO00-
IIEHHE O pe3y/ibTaTax 3KCHEPHMEHTOB, IPOBEICHHBIX B
JIAAP OUSAU coBMECTHO CO MIBEHIAPCKUMU, HEMELKUMH U
aMEepUKaHCKUMH KOJIIETaMH TI0 OTIPEICIEHUI0 XUMHUYECKUX
cBolicTB anemenToB 112 u 115.

OpxHa U3 ceccuii ObLTa MOCBSIICHA U3YYSHUIO CBOMCTB
pacmanga TSDKENBIX 3JICMCHTOB, B TOM YHCIIE JICICHUI0. B
9TOM HAIIPABJICHUHU B TIOCIIEHEE BpEMs TaKkKe 0OHApyKeH
PSI MHTEPECHBIX SBICHUIL: TIPOSBICHNE 000JIOYCTHBIX (-
(exToB Tipu OOJIBIIOI SHEPrUU BO30OYKICHHS, KOHKYPCH-
WS ICTICHUS U KBA3UJIEJICHUS, KOJUTMHEApHOE KIIACTEPHOE
JICIICHIEe Ha HECKOJIBKO OCKOJIKOB JelieHus. Bece 3Tu mpo-
LECChI SBIISIHOTCS qpe3B]:I‘laI>iHO Ba>XHbBIMHU HpI/I IIOUCKEC
JalbHENIINX [TyTeH CUHTE3a HOBBIX 3JIEMEHTOB.

Kak u3BecTHO, B HacTos1IEE BPEMS B KPYIIHEHIINX Ha-
YYHBIX [EHTPaX Peann3yroTcs OONBIINE MPOCKTHl YCKOPH-
TEJNBHBIX KOMIUIEKCOB, KOTOPBIE MO3BOJIAT B Omrkaiimiee
Bpemst (5—10 7er) HavaTh MHUPOKYIO MPOTPAMMY HCCIIENO-
BaHUIl B 00:1acTH (DU3MKU TSHKEIBIX HOHOB, B TOM YHCIIE H
9K30THYECKHUX siiep. Pe3ymbTraTsl co3MaHus TaKUX yCKOPH-
TeNBHBIX «(HaOpUK» U MpoTrpaMMa HayYHBIX HCCIICIOBAHIH
Ha HUX 00CYXIaIHNCh MPEACTAaBUTEISIMHU PA3IHIHBIX HAYY-
HbIX meHTpoB — 310 mpoekT FAIR B GSI, SPIRAL2 B
GANIL, RIBF B RIKEN, ALTO B Opce (®panmus), EXYT
B Karanun (Mranms), DRIBs B [lyoue u ap. [Tockonbky aTH
MacIITaOHbIE MPOEKTHl MOXKHO PEaNTn30BaTh TONBKO CO-
BMECTHBIMH yCHIMAMHU BEAYIINX HAyYHBIX IICHTPOB MHPA,
TO YPE3BBIYAITHO BaYKHBIM SBUIIOCH 00CYXKIEHHE Ha CHMIIO-
3UyMe€ C Pa3INIHBIMA KOJTA00pAIsIMI BO3ZMOXKHOCTEH IS
co3naHus (PU3NIECKUX YCTAHOBOK M BBIPAOOTKH COBMECT-
HOW HAay4HOH MpoTrpaMMbl. JTO, B TNPHUHIMIE, SBISIOCH
IIABHOM 3a/1a4eii CHMITO3UyMa M OOBSACHSET €ro OAICPKKY
OCHOBHBIMH BEIyIIIUMH Hay9HBIMH IIeHTpamMu EBponsl. O0-
CYKIQJINCh OPTaHU3AIMOHHBIC BOIPOCH B TOM HaIpaBJIe-
HUH ¥, B YaCTHOCTH, BO3MOXKHOCTHU coTpyaanuectsa OVSAN
C eBPOMNEHCKUMHU (PU3HUECKUMH COOOIIECTBAMH.

OxuH 13 THEH cuMIo3myMa OBLT MOCBAIICH MPHUKIIA-
HBIM HcctenoBaHmsiM. C OONBIIM HHTEPECOM OBIITH 3aCITy-
IIaHbI JOKJIABI O Pa3BUTHH PA0OT IO PaTHaliOHHON Tepa-

The results on the latest achievements in the synthesis
of superheavy elements at FLNR JINR, GSI and RIKEN
were reported by representatives from these scientific cen-
tres. The scientists from Germany analyzed in detail the sit-
uation with the study of the characteristics of element 112
and claim to have discovered it. The properties of element
113 were determined by the colleagues from Japan, who in-
sist on priority of discovering this element. Elements from
112 to 118 were produced during the last few years in Dub-
na using hot fusion reactions, and in the reports on these ex-
periments the priority of Dubna in discovering the island of
stability of superheavy elements was convincingly demon-
strated. This was confirmed by the talks on the chemical ex-
periments performed at FLNR jointly with chemists from
Switzerland, Germany and the United States to study the
chemical properties of elements 112 and 115.

One session was dedicated to studying the decay prop-
erties of heavy elements, including fission. In this field new
effects have been discovered, in particular the manifestation
of shell effects at high excitation energy, the competition be-
tween fission and quasi-fission, collinear cluster decay into
several fission fragments. All these processes are extremely

important in the choice of future methods of synthesis of
new elements.

It is well known that at present in the biggest scientific
centres new accelerator facilities are built. They will make it
possible during the next 5—-10 years to start investigations in
the field of heavy ion physics, including exotic nuclei, at a
completely new level. The construction of such accelerator
«factories» and their scientific programmes were discussed
by representatives of several centres — the FAIR project at
GSI, SPIRAL2 at GANIL, RIBF at RIKEN, ALTO in Orsay
(France), EXYT in Catania (Italy), DRIBs in Dubna, etc.
Since these large scale facilities can be realized only due to
the joint efforts of the different world scientific centres, the
discussions on the possible collaborations to build experi-
mental setups and work out joint scientific programmes
turned out to be of great importance. This, in fact, was the
main aim of the symposium and it explains the support it got
from the leading nuclear physics centres. The organization
of the future joint work and, in particular, the possibility of
collaboration of JINR with the European scientific society
was discussed.
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XanTtel-Mancwuiick, 17-22 utons. Hanty-Mansiysk, 17-22 July.
MeXayHapOAHBIH CUMIIO3UYM T10 9K30THYECKUM Sapam The International Symposium on Exotic Nuclei
(EXON-2006) (EXON-20006)
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MUY Ha Iy4YKaX TSHKEJIBIX MOHOB, IPOBOAUMBIX B SIMOHHM.
Bombmioit mHTEpEC BRI3BAIH COOOIICHHS 00 NCTIONB30BAaHIH
TPEKOBBIX MeMOpaH, npon3BoguMbIX B JISIP OMSIUN st me-
JULUHCKAX MCCIIEJ0BaHUM, a TakKe O paguoOuosoruye-
CKUX HCCIIeOBaHUAX, mpoBoauMelx B OMSN. Cnennanu-
CThl U3 XaHTbI-MaHCHICKOTO YHUBEPCUTETA MIPEICTABUIN
JIOKJIaJ] O HAyYHBIX MCCIEIOBAHUSAX B OOIACTH IKOJIOTHH.
Ota ceccus BbI3Bajla OOJIBIION HHTEPEC y MECTHBIX CIIeIHa-
JIMCTOB U YYEHBIX, KOTOPBIX BOJIHYET SKOJIOTHYECKast 00CTa-
HOBKa B OKpYTe, SIBIISIFOILEMCS] OJIHUM M3 OCHOBHBIX PErHo-
HOB, MTOCTaBIIOMKX He(Th B Poccuro u 3a pybex. locTu-
KEHUsI TyOHCHCKNX YUCHBIX B TPUKJIIATHBIX HCCIICTOBAHMIX
ObUTH TIpEACTaBICHBI HA BBICTABKE, € JIEMOHCTPHPOBA-
nuch paspadorku OUAN u HIILL «Acniekt» B 001acTé MO-
HUTOPUHTA, HAHOTCXHOJIOTHH M MeAUIUHBL. DPPEKT OoT

STHX KOHTaKTOB HE 3aCTaBUJI CeOs J)KIaTh. YKE B aBTyCTe I'y-
6eprartop XaHThI-MaHCHICKOTO aBTOHOMHOTO OKpyTa
A. B. ®umunenxo mnocetmwn [y6ony u JISAP OUSAU, tme
00CYKTaNCh KOHKPETHBIE BOIIPOCHI COTPYIHHUYECTBA TI0
CO3JIaHMIO aTIIapaTypsl IS UCCIIEIOBAHNH, TPOBOIMMEIX B
OKpyTe, BIJIOTh 10 CTPOUTEIHCTBA TaM MaJlorabapuTHOTO
YCKOPHUTEIIS.

HedopmanbHoe oOmenne Ha (QoHE YHUKaJIBHOW CH-
OMpCKON TPUPOIBI M COBPEMEHHON apXWUTEKTYphl XaH-
ThI-MaHcuiicka ciocoOCTBOBAJIO YCIIEITHOMY HPOBEACHHIO
CHUMIIO3UyMa U PEUIEHUI0 OCHOBHOM 3a/lauu, CTOSIIEH Ie-
pen y4acTHUKAaMHU, — MPOBEJIEHUIO COBMECTHBIX UCCIIENO-
BaHWH B 9TOM Ba)KHOM HaIlpaBICHUHU sICPHOIN (PU3UKH —
(U3HKe SK30THYECKUX SI/IEp.

0. D. Ilenuonoicresuu

Jy6Ha, 5-7 okTs16ps. MexxayHapoHoe pabouee COBEIIaHue 0 MaJIOYIIIOBOMY PacCesHUIO HEHTPOHOB,
nocssmeHHoe 70-netuto FO. M. OcraneBuya

Dubna, 5-7 October. The International Workshop on Small-Angle Neutron Scattering

dedicated to the 70th anniversary of Yu. Ostanevich

One day of the symposium was dedicated to applied
physics. The talks on the development of radiation therapy
at heavy ion beams in Japan were of great interest. The con-
tacts on the use of track membranes, manufactured at FLNR
for medical appliances and radiobiological investigations at
JINR were also interesting. The specialists from the Han-
ty-Mansiysk University presented scientific investigations
in ecology. Altogether, this session inspired great interest in
the local scientists who are concerned with the ecological
situation in their district, which is one of the basic regions
delivering oil to Russia and abroad. The achievements of the
scientists from Dubna were demonstrated at the exhibition
of products made in Dubna and by the ASPECT firm in the
field of monitoring, nanotechnologies and medicine. The ef-

fect of these contacts was soon seen. Already in August, the
Governor of the Hanty-Mansiysk Autonomous District,
A. V. Fillipenko, visited Dubna. At FLNR he discussed spe-
cific issues of collaboration in design and constructing se-
tups for the needs of the investigations that are carried out in
the district, including the construction of a compact acceler-
ator.

Informal contacts close to the unique Siberian nature
and the modern architecture of Hanty-Mansiysk made it
possible to have a successful meeting and achieve the main
aim facing the participants — to carry out joint investiga-
tions in this important field of nuclear physics — the
physics of exotic nuclei.

Yu. E. Penionzhkevich
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C 28 aBrycta no 1 cents6ps B CrnoBakun B Beicoknx
Tarpax npoxomuia MexayHapogHas KoH(pepeHuus «Ma-
memamuyeckoe MoOenuposanue u 6blHUCIUMenbHaA Qu-
3uka — 2006», TOCBAIIEHHAS IATHACCATOM TOMOBIIUHE
obpazoBanuss OOBbEIMHEHHOTO HHCTUTYTA SJICPHBIX HCCIIe-
noanuii. Oprannzaropamu KoHdepenimu Bmecre ¢ Jlado-
paropucit nH()OPMAIIMOHHBIX TEXHOIOTUH ObLTH MHCTUTYT
SKCIICPUMEHTANIBHOM (u3uku CIOBAalIKOW aKaJeMHU HayK
(Kommue) u Texunueckuii yausepcurer Kommne. Konde-
peHnud ¢ TakuM HazBanueM nposogutcs JIUT OMSU yxe B
YETBEPTHIM pa3. B 3ToM rogy mo MHHULMATHUBE CIOBALIKHAX
KOJIJIET OHa BIIEpBbIE MIPOBOIMIIACH He B J[yOHe.

Wnest npoBeneHus TakuX KOH(EPEHINH TPUHAUICKUT
npodeccopy E. I1. XKuakoBy, BocbMuIeCSITHICTHUI 100U~
JIell KOTOPOro MPHUILENCs KaK pa3 Ha BpeMs €€ IPOBEACHUs,
a taxxe npogeccopy U. B. [Ty3panny.

B »ToM romy compencenarensmu KOH(QEPEHIIUN OBLIH
mupexrop JIUT OUAU npodeccop B. B. IBanoB u pexrop
Texanueckoro yauBepcureta Kommure mpodeccop 0. Cu-
Haii. [Tpodeccop E. I1. )Kuakos ObIT €€ TOYETHBIM MIpe/ce-
nmareneM. [IporpaMMHBI KOMHTET BO3ITIaBHIN Tpodecco-
pa U. B. Ily3sinun u M. I1aBny1, opranu3alinOHHbIA KOMU-
TeT — mpodeccopa I. Agam u M. I'Hatnd. Yd9acTHHKOB
KOH(EPEHIINH MPUBETCTBOBAIHN MIPOPEKTOp TeXHUIECKOTO
yHHUBepcuTeTa mpodeccop A. Umkmap, nekaH (akyiasTeTa

anekTpoTexuuku u uHpopmaruku . Komyp n aupexrop
WucturtyTa sxeniepumentansHoit ¢usuku CAH nmpodeccop
I1. KonruaHCKBLI.

braronaps ciaxeHHoi paboTe OpraHU3alMOHHOTO KO-
MHUTETa Ha KOH(EPEHIHI0 COOpaIUCh W3BECTHBIE CIICIHa-
JIUCTHI B 00JIACTH MaTeMaTHueCKOro MOJICITUPOBAHHMS U BbI-
YUCIUTEIbHON (PU3MKH U3 pa3HbIX cTpaH (ABcTpun, Apme-
Huu, benbrun, benopyccuu, BenukoOpuranuu, BretHama,
T'epmanuu, Wcnanuu, Utanuu, [lonsmm, Poccun, Pymbl-
uuu, CnoBaxuu, CIIIA, TaitBansi, Ykpaunsl, OUHISHINUM,
Opanrmu u SAnoHnn). Y4acTHUKH KOHOEPEHIIUH 3aciIylia-
au 20 TUIeHapHBIX JOKIAA0B M JIEKIMH NpHUITIAIIEHHBIX
yueHbIX 1 Oosee 40 OpUrHHAIBHBIX COOOIECHNH.

Cson poknansl nmpeacrasunu B. JI. Jlaxuo — o uu-
CJICHHBIX MICCJICIOBAHMSIX CBOMCTB OPraHMYECKHUX COCTMHE-
nuii (mposonumocts JJHK), V. X. E. Xancmann (cBepThiBa-
HHUE MaJICHBKHX OenkoB), M. baxmann (ajcopOuust momime-
poB W rmentuaoB K ocHoBaHwsM), Yun Kym Xy
(MonenmpoBanue cBepThiBaHus OenkoB), I. P. Kuennep (3a-
KOHBI MaciuTaOupoBaHus ¥ 3PQeKTs mamsTu B Oenkax),
M. C. JIu (myTn osMroMepu3aniuy KOPOTKHUX METTH/IOB).

O mporpecce B MOHUMaHUN Pa3INYHBIX ACTIEKTOB TYp-
OynentHocTH pacckazan I. Bodderra, M. Maptunc
Adonco, A. Mamuuuno, M. HOpummma. B mokmamax
C. ®purmre u B. I1. I'epara Opu1H pacCMOTPEHBI TIEPCTICK-

The international conference «Mathematical Model-
ing and Computational Physics» (MMCP-2006) devoted
to the 50th anniversary of the Joint Institute for Nuclear Re-
search was held in High Tatras Mountains, Slovakia, on 28
August — 1 September. The organizers of the conference
were the JINR Laboratory of Information Technologies, the
Institute of Experimental Physics of the Slovak Academy of
Sciences (Kosice) and the Technical University (TU),
Kosice. The conference was the fourth one organized by
LIT under this title. Upon the initiative of our Slovak col-
leagues, for the first time it was organized beyond JINR.

The idea of organizing such conferences belongs to
Professor E. P. Zhidkov, who celebrated his eightieth birth-
day during the days of the conference, and to Professor
I. V. Puzynin.

The co-chairmen of the conference were LIT Director
Professor V. V. Ivanov and Rector of the Technical Univer-
sity in Kosice Professor J. Sinay. Professor E. P. Zhidkov
became its Honorary Chairman. The Advisory Committee
was headed by Professors I. V. Puzynin and M. Pavlus, and
the Organizing Committee by Professors Gh. Adam and

______________________________________}i]

M. Hnati¢. Pro-rector of the Technical University Professor
A. Cizmir, Dean of the Faculty of Electronics and Informat-
ics D. Kocur and Director of the Institute of Experimental
Physics of SAS Professor P. Kopc¢ansky welcomed the con-
ference attendees.

As a result of the devoted efforts of the Organizing
Committee, the conference was attended by renowned spe-
cialists in the field of mathematical simulation and compu-
tational physics from Austria, Armenia, Belgium, Belarus,
Great Britain, Vietnam, Germany, Spain, Italy, Poland, Rus-
sia, Romania, Slovakia, the USA, Taiwan, Ukraine, Fin-
land, France, and Japan. The conference included 20 ple-
nary and invited papers and over 40 contributed talks cover-
ing a broad range of hot topics in Computing.

Numerical studies on the properties of organic com-
pounds were reported by V. D. Lakhno (DNA conductivity),
U. H. E. Hansmann (folding of small proteins), M. Bach-
mann (adsorption of polymers and peptides to substrates),
Ch.-K. Hu (simulation of protein folding), G. R. Kneller
(scaling laws and memory effects in proteins), M. S. Li
(pathways of oligomerization of short peptides).
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THUBHBIC TIPUIOKEHHUSI KOMITBIOTEPHOW anreOpsl B 00IacTH
KBaHTOBOTO KOMIBIOTHHTA M TIPOMCXOKICHUS 3aKOHOB CO-
XPaHEHUs1, IPEJOXPaHSIOIINX TUCKpeTr3anuu. Mcmnonb3o-
BaHMIO Bo3MokHOcTed ['PMJl nns pemenust kpynHomac-
mtabHbIX 3a1a4 0bu1 mocBsmed goknaang H. C. Cxorra, co-
obmenuss M. babuka, B. Ilactmpuaka m P. Bomwmukw.
Bonpocam ymparieHusi nHG)OPMAIMOHHBIMU TTOTOKAMH B
cetsx I'PUJI 6611 mocBsimieH nokian B. B. iBanosa. B BEI-

crymwiennn 0. M. [lucmaka ObITH PacCMOTPEHBI 3aKOHBI
9BOJTIOLUH OOJBIINX BBIYUCIUTEIBHBIX MporpaMm. Meto-
JaM  00pabOTKM SKCIIEPUMEHTANBHBIX JAaHHBIX OBLIH
nocesmens! noxman H. JI. ukycapa (4eThIpeXTO4YeqHbIC
npeobpazoBanus) u coodmenns T. X. Muszaxu, B. Jlxumie
u M. ByxoBcku.

Pesynerarer corpynuuuectBa yuensix JIMT u Crnosa-
KHUH HAITA CBOE OTpakeHue B BhICTyIIeHMsIX O. CTpenb-

Bricokue Tarpel (CroBakus), 28 aBrycta — 1 ceHTAOpSL.
VY4acTHUKH MeXyHapoHOH koH]epeHuny «MareMaTnyeckoe MOJISIMPOBaHUE U BEIYUCIUTENbHAS (HU3UKA)

High Tatras Mountains (Slovakia), 28 August — 1 September.

The International Conference «Mathematical Modeling and Computational Physics»

New progress in understanding various aspects of tur-
bulence was reported by several speakers (G. Boffetta,
M. Martins Afonso, A. Mazzino, M. Jurcisin). The perspec-
tive applications of the computer algebra to quantum com-
puting and to the derivation of conservation laws preserving
discretizations were reported by S. Fritzsche and
V. P. Gerdt. The use of Grid tools in solving large-scale
problems was reported by N. S. Scott in his lecture, as well
as in several contributed talks (M. Babik, B. Pastircak,
R. Vodicka). The control over the information traffic in Grid
networks was discussed by V. V. Ivanov. Yu. M. Pismak

presented scaling laws in the evolution of large computing
programs. Methods of experimental data processing were
presented by N. D. Dikoussar (four-point transform) as well
as in some contributed talks (T. H. Miyazaki, W. Gille,
M. Buizowski). Results of fruitful international cooperation
involving scientists from LIT and Slovakia were delivered
by O. Streltsova (Yang—Mills—Dilaton evolution), J. Busa
(parallel computing algorithms), M. Pavlus (moisture trans-
fer), B. F. Kostenko (track formation in irradiated cuprates),
N. D. Dikoussar (autotracked cubic splines), Ch.-K. Hu
(simulation of small peptides). New results and methods in
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noBoit (dBomrors  Aura—Mmiica—/unarona), . Bymm
(anmropuTMBI TapaIeNbHBIX BeUHCICHHK), M. [laBmyma
(mepenoc Bnaxknoctn), b. @. Kocrenko (dhopmuposanne
TPEKOB B 00ydeHHBIX KynpuTax), Ynn Kyn Xy (Mmoxemmpo-
Banue Maibix mentuzos), H. J[. luxycapa (crmaxuBaHue
CIUTaifHAMHU CO CBOOOIHBIMHU Y3JIaMH).

HoBble pe3yabTaTsl 1 METOABI IOCTPOCHHS HAJEKHBIX
QJITOPUTMOB JUISl YHCIIEHHOTO HHTETPUPOBAHMS OBUIN TIpeI-
craBieHsl B BolcTyruieHusx I1. {uatepxoda (MHOTOMED-
HbIi MeTog MonTe-Kapio) u I'. Anama (3agada rpaHU4HOTO
ciosl B 0aiiecOBOM MHTETPUPOBAHUH).

Oco00 ciieyeT OTMETUTh YYaCTHE MOJIOJBIX CIIeI[Ha-
nuctoB U3 Apmenuu, Poccun, CnoBakuu u YKpauHbl, BbI-
CTYIIMBIINX C UHTCPECHBIMU JTOKJIaaMH. COprJIHI/IKaMI/I
JINT OGbuto caenano 12 coobuieHuit mo padoTam, BBITION-
HeHHbIM B OUSIN, B TOM 4KClIe COBMECTHO CO CJIOBAIL[KMMU
KOJLJIeTaMH.

KoHdepeHIys HarIsIIHO TPOAEMOHCTPUPOBAIA POJIb
MaTeMaTHYeCKOr0 MOJICIUPOBAHHS U BBIYUCIIUTEIbHBIX Me-
TOJIOB KaK KIIFOYEBOTO (hakTopa B COBPEMEHHBIX HAy4YHBIX
HCCIIC/IOBAHUAX B PA3IMYHBIX OONACTAX 3HAHWMU: (u3MKe
4gacTuIl, (pu3uKe TBEpAOTo Teia, TUAPOAMHAMHKE, OHOIIO-
ruu, OMOXMMHH, MATEPUATIOBE/ICHUN, KBAHTOBBIX BbIYHCIIC-
HUSIX, YKOHOMUKE, HH(YOPMATHKE U T. JI.

Kondepenmus monyunia (GUHAHCOBYIO MOJICPKKY B
BHUJIE CIIEINATIBHOTO IPaHTa IIOJTHOMOYHOTO NPEICTaBUTENIS
Cnosarkoit Pecriyonmku 8 OMSN. Kpome Toro, criorcop-
CKyTO Tofep KKy oka3anu «Cryosoft s.r.0.», «Linde Tech-
nicke Plyny Slovensko k.s.», «Siemens Program and Sys-
tem Engineering s.r.o.» u m3narensctBo «Elsevier», koto-
poe MpeaoCcTaBUI0O YYacTHUKaM KOH(EpeHINN OeCIIaTHO
o aBe nporpammsl w3 CPC Program Library.

HaceimenHnast nmporpaMma KoH(epeHIMU He IoMerana
y4acTHMKaM MOCETUTh Kpacuseiinine Mecta CiloBakuu U
MPUHATH y4acTHE B MPEKPACHO NMPOIYMAHHOM KYJIBTYpHOU
nporpamMme. Y4acTHUKH KOH(EPEHIMH EIMHOAYIIHBI B
cBoel OIarogapHOCTH CIIOBALIKUM KOJUIETaM, OCOOEHHO
M. I'natuuy u 5. Bymie 3a ux orpomMHyI0 paboTy 10 OpraHu-
3a1uK KOH(EPEHIMH, TOCTENPUIMCTBO 1 3a00TYy.

B. B. Usanos, I Aoam

C 5 o 8 centsiopst B JlyOHE nporuio padouee cosewia-
Hue Konnadopayuu NA-48, Ha KOTOPOM TPUCYTCTBOBAIH
54 mpencTaBUTENS U3 MIECTH CTPAH-y4aCTHHII KCTIEPUMEH-
Ta, a Taroke 13 LIEPH 1 OVAU. Co BCTynHUTEIHHBIM CIIOBOM
Ha COBEMAHWM BeICTYIII aupekrop OMAN umen-xoppe-
cnouaent PAH A. H. CucaksH, moquepKHyBIIAN IPH3HAH-

constructing reliable algorithms for numerical integration
were discussed by P. Zinterhof (high-dimensional Monte
Carlo) and Gh. Adam (boundary layer problem in Bayesian
integration).

Participation of young specialists from Armenia, Rus-
sia, Slovakia and Ukraine who delivered interesting reports
should be especially noted. LIT attendees presented 12 re-
ports on the work underway at JINR, part of the work being
performed in collaboration with Slovak colleagues.

The conference highlighted the role of the mathemati-
cal modeling and computing methods as an integrating fac-
tor in the present-day scientific research in various fields of
knowledge: particle physics, physics of solids, hydrody-
namics, biology, biochemistry, material studies, quantum
computations, economy, computer science, etc.

The conference received financial support by a special
grant afforded by the Plenipotentiary of the government of
the Slovak Republic to JINR. Sponsors were such compa-
nies as Cryosoft s.r.o., Linde Technicke Plyny Slovensko
k.s., Siemens Program and System Engineering s.r.o. and
Elsevier, which offered to each participant two code copies
from the CPC Program Library, free of charge.

The rich scientific programme of the conference did not
hinder its participants from visiting some beautiful places of
Slovakia and taking part in the interesting social pro-
gramme. The conference attendees are unanimous in their
gratitude to Slovak colleagues, especially to M. Hnati¢ and
J. Busa, for their overwhelming efforts requested by the or-
ganization of the conference, warm hospitality and good
care.

V. Ivanov, Gh. Adam

A meeting of the NA48 collaboration held in Dubna on
5-8 September brought together 54 physicists from six
member states of the experiment, CERN and JINR. In his
opening address, the Director of JINR, Corresponding
Member of RAS A. N. Sissakian, emphasized the widely
recognized scientific importance of the results obtained by
the collaboration, talked on the strategy of JINR develop-
ment, and on the role of the new experiment NA48/3
(OKAPI) in the plans of the Institute.
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HYIO0 Hay4HYIO0 3HaYMMOCTb HOJIyYCHHBIX KoJlTaboparmeit
pe3yabpTaTtoB, paccKa3aBLUIMM O COBPEMEHHOM CTpaTeruu
paszsutust OUSAN w o pomm Oymymiero sKcrepuMeHTa
NA-48/3 (OKAPI) B uranax UuctuTyTa.

B 1997 1. na nmepBom B [/lyOHE coBemiannu Korabopa-
LU OBUIO MIPHUHATO pelIeHNe — HavaTh MEepBBI HAOOp Gu-
3MYECKUX JAHHBIX Ha ycTaHOBKe NA-48 mis mpoBeaeHHS
TIONCKA U TPELN3HOHHOTO U3MEPEHUSI TapaMeTpa MpsiMOro
CP-napymieHuss B pacragax HEHTPaJbHBIX KAOHOB. JTO
npousonuio cycts 30 net mocie Pouectepckoi KoH(pepeH-
uuu B [lyone, Ha KoTOpoii mpodeccop . Kpornn Bnepssie
JOJOXWIT 00 OTKphITHH sBiIeHHA CP-HapylleHus depes
CMEIIMBAHUE COCTOSHUI HEUTpaJbHBIX KAOHOB C pa3HOM
CP-4eTHOCTBIO, yAOCTOUBIIEMCs BriocieacTBuu HoGenes-
CKOM ITPEMMH.

3amaga mowncka CP-HapyIIeHHil B pacmagax KaoHOB
OCTaJIach OCHOBHOH B IIMKJIE 3KCIIEPHUMEHTOB, 00bEINHEH-

HBIX a00peBnaTypoit NA-48. B HacTosmiee Bpemst komnabdo-
panusi KOHIIGHTPUPYET OCHOBHBIC YCWJINS Ha aHalInu3e
PEKOPAHOM CTAaTUCTUKU PACIAJ0B 3apSKCHHBIX KAOHOB, Ha-
KOIUIEHHOM B C€aHcax MOCJIEAHETO 3Tara 3TOro IHUKIa —
skciepumenta NA-48/2. ITlpenBapuTenbHble AaHHBIE MO
nmoncky CP-HapymIalomX acUMMETPHH B TPEXITHOHHBIX
pacmazax 3apsKCHHBIX KAOHOB YK€ OITyOJIMKOBaHbBI, U
YYaCTHHKH COBELIAHUS I€TAIBHO 0OCYAMIN BCE BOIPOCHI,
CBSI3aHHBIE C YYETOM CHCTEMAaTH4ECKHX MOTPEIIHOCTEH,
BIIMSIOIINX HA OKOHYATEIbHBIN PE3YIIbTAT, M C IIOATOTOBKOI
K OITyOJIMKOBAaHHIO ATUX PE3yNIbTaTOB.

B skcnepumente NA-48/2 obHapykeH W HUCCIIEIOBAH
3¢ PEKT «OCTPUSI» B CIIEKTPE MACC Tap HEUTPATBHBIX ITHO-
HOB M3 KAOHHBIX PAClaJ0B, MO3BOJIMBIIUI C BBICOKOW TOY-
HOCTBIO U3MEPUTD JUTUHBI PACCESIHUS TNOHOB U CTUMYJIHPO-
BAaBIIMI aKTHBHOE Pa3BUTUE TEOPETHUECKHUX MOAXOZOB K
OITMCAHUIO MPOSBICHUH IEpPEepaccessHusl B pacrajax da-

Jly6na, 5-8 cents6ps. Pabouee coBemanue xomtadopammu NA-48

Dubna became the site of NA48 collaboration meeting
for the first time in 1997. A decision to start the first NA48
physics data taking run aiming at search and precision mea-
surement of the direct CP-violation parameter in decays of
neutral kaons was taken at that meeting. It happened
30 years after Professor J. Cronin first reported the discov-
ery of the phenomenon of CP violation by mixing of neutral
kaon states with different CP parity at a Rochester series
conference that was held in Dubna as well, — a discovery
that subsequently was awarded the Nobel Prize.

Search for CP-violating effects in kaon decays has been
the primary goal in the whole NA48 series of experiments.

Dubna, 5-8 September. The NA48 Workshop

At the present time the collaboration focuses its main efforts
on analysis of an unprecedented sample of decays of
charged kaons collected during the running of the latest ex-
periment in the series, the NA48/2. Preliminary results of
the search for CP-violating asymmetries in decays of
charged kaons into three pions have already been published,
and the participants of the meeting discussed in detail ques-
tions concerned with evaluation of systematic uncertainties
of the final result, and its publication.

The NA48/2 experiment has discovered and investigat-
ed the «cusp effect» in the mass spectrum of pairs of neutral
pions from kaon decays, which allowed one to measure pion
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ctull. bonbIoil HHTEPEC TEOPETUKOB K COTPYIAHUYECTBY C
KoJTaboparell BbI3BaH TEM, YTO BIIEPBBIE CTATHCTHKA CO-
ObITUI M Ka4eCTBO M3MEPEHHs XapaKTEPUCTHK pacIiajioB
YaCTHI 00ECIEYHNITH TaKy0 TOYHOCTb U3MEPEHUH, KOTOpast
MIPEBBICHIIA TOYHOCTh OAHOIETIEBBIX PACUETOB B PaMKax
KHpalbHOW  TepTypOaTuBHOW Teopuu. OTO  JAenaer
BO3MOJKHBIM TIPOBE/ICHHE KOJMYECTBCHHOW IPOBEPKHU
LENOT0 psAfga TOAXOAOB K pacdeTaM XapaKTepHCTHK
pacmazos.

CyleCTBeHHBIH BKJIAJ B pa3BUTHE TEOPUH BHOCAT U
MHOTOYHCIICHHbIE IyOnuKanuu Koiutadopanun NA-48 1o
XapaKTEepUCTUKAM PEIKHX PacliaioB KAOHOB, 10 MHOTHUM M3
KOTOPBIX TOYHOCTh U3MEPEHUH yIydllleHa Ha MOPSI0K Be-
JIMYMHBI 110 CPaBHEHHMIO C  pe3ylbraraMud  JIpyTrux
DKCIIEPUMEHTOB.

Bakxnoe mecto B paboTe COBEIIAHMS 3aHSITH BOIPOCHI
MOATOTOBKH  HKCIIEPUMEHTA  CJICAYIOLIETO  ITOKOJICHUS
(OKAPI) no nccnenoanuto CP-HapymaonyX sSBICHAN 1
N3MEPEHNIO OCHOBHBIX XapaKTEPUCTHK CTaHJapTHON Mojie-
M Yepe3 M3ydeHHe JBYXHEHTPHHHOTO pacraja KaoHa.
Bbuto yaeneno cepbe3Hoe BHUMaHNE OPTaHU3AIMK M TIPO-
BE/ICHUIO B OJIVDKAMIIINE TO/BI ATOTO SKCIIEPUMEHTA.

CocTosBIIIasiCsl HA COBEIIAHNH AUCKYCCHS U IPUHSTHIC
pELIeHNS Jal0T BCE OCHOBAHUS PACCUUTHIBATH Ha UIUTEIb-
HOE 1 IJIOIOTBOPHOE y4acTue Hamero MiHctuTyTa B pabote

xoJutabopannu NA-48 — omHOM 13 HanOoJIee MPECTHKHBIX
HAyYHBIX KOJUTa0Opamuii.

C 18 mo 21 cents6pst B Jlome MexIyHaApOIHBIX COBE-
manuiit OMSAN npomio 2-e MexayHapoaHOe COBELIaHNe
«Monekynapno-ounamuueckue mo0enuposanus 6 Hay-
Kax o éeuwgecmee u 6uonozuuy. Ero ocHOBHOM TeMOM cTanu
3a7[a4n KOMITBIOTEPHOTO MOJICKYJSIPHOTO MOJAEITHPOBAHUS
HaHO- U OMOCTPYKTYyp. OpraHn3aTopsl COBEIIAHUS 1OCTa-
BN TIepesl co0oit 3amady OOBEIMHHUTH YCHIIUSI COOOIIe-
CTBa, 3aHMMAIOIIETOCS KOMIBIOTEPHBIM MOJIECKYISIPHBIM
MOZICTTMPOBAHUEM, M UCCIICI0BATENeH, paboTalomuX B pas-
JWYHBIX O0JACTAX HAHOTEXHOJOTMH WM HAayK O J>KU3HM.
B lyOHy ObUM mpHIvIaNIeHbl BEAYIIHE B CBOMX OOTACTAX
cnequanucTel U3 SAnonnu u Poccun — coTpynHuku YHU-
Bepcureta Keito, RIKEN, MI'Y, UHcTHTyTa OMOXMMUYe-
ckoit ¢pusuku uM. H. M. Ommanyans PAH, UactuTtyTa Ma-
TemMarnaeckux npobdiem o6uonorun PAH (ITymuHo), a Tak-
K€ yHUBepcUTeTOB Apmenuu, Jannu, Unauu u YKpauHsl.
[lo Tpaguium CirymaTensiMi COBEINAHMS CTATH CTYACHTHI
kadeapsr OMOPU3NKH TyOHCHCKOTO YHUBEPCUTETA.

ITo cytn, 3T0 MEponpUSTHE — EANHCTBEHHOE U3 y3KO-
HaIpaBJIEHHBIX COBEHIaHUHI B Poccun, MOCBAIIEHHOE KOM-
MIBIOTEPHOMY MOJIEKYIIPHO-AMHAMUIECKOMY MOJIEIUPOBa-

scattering lengths with high precision, and stimulated an ac-
tive development of theoretical approaches to description of
manifestations of final state rescattering in particle decays.
The large interest of theoreticians stems from the fact that
for the first time the quality of an experiment resulted in a
precision of measurement exceeding the precision of
one-loop calculations in the framework of the Chiral Pertur-
bation Theory, which provides a unique opportunity to carry
out quantitative tests of a number of approaches to
calculation of decay properties.

Numerous publications of NA48 results on properties
of rare kaon decays, many of which report an order of mag-
nitude improvement in precision with respect to the previ-
ous measurements, make considerable contributions to
theory development.

A significant part of the meeting was focused on the
preparation of the next-generation experiment (OKAPI)
dedicated to study of CP-violating phenomena, and testing
the Standard Model by investigation of the kaon decay with
two neutrinos in the final state. Serious efforts have been in-
vested into designing the new experiment in recent years.

The discussions held at the meeting, and the passed res-
olutions give us grounds to anticipate a long-term fruitful
participation of the Institute in the NA48 project, one of the
most prestigious scientific collaborations.

On 18-21 September at the International Conference
Hall the 2nd International Workshop «Molecular Simula-
tion Studies in Material and Biological Sciences»
(MSSMBS’06) was held at JINR, Dubna. The main topics
of the workshop were the molecular simulation studies of
nano- and biostructures. The workshop organizers intended
to unite the efforts of the world leading computer simulation
communities working in the nanotechnolgical and life sci-
ence branches. For these purposes the organizers invited the
key experts from Japan and Russia — the research scientists
from RIKEN and Keio University, Moscow State Universi-
ty, the N. M. Emmanuel Biochemical Physics Institute of
RAS, the Institute of Mathematical Problems in Biology of
RAS (Pushchino), as well as from Armenian, Dutch, Indian
and Ukrainian universities. The MSSMBS’06 workshop
was traditionally attended by the students of the biophysical
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HUIO B (U3NKO-XUMHUECKAX W OMO(PU3NYECKHUX 3a/Jadax.
JloKmazbl, MPeACTaBICHHBIC HA COBEIAHWH, OXBATBIBAIIN
IIPOKYI0 TeMaTuky: Moaenuposanne /IHK u Genxos, Ha-
HOKJIaCTepBI, MEMOpaHbI, KBAaHTOBasI OMO(H3HKA, MOJCKY-
JISIPHOE MOJEIMPOBaHME (DPU3UUECKUX M XUMHUYECKHUX CH-
CTEM, TapaJUICNbHbIC BBIYMCICHUS B OHOMOJCKYISIPHOM
MoaenupoBanud. HecMotps Ha Gonbioe pazHoobpasue u
HIMPOKHUH CIIEKTP MpoOIIeM, COBEIAHNE NMENO YEeTKHE Ipa-
HUIIBI — BCE 00CyKAaeMbIe BOTIPOCHI OBIIH MIEPEHECEHBI B
IUIOCKOCTh MOJIEKYJISIPHOTO MOJICTUPOBAaHMs OMO- U HaHO-
CTPYKTYpP M BBICOKOIPOWU3BOJUTEIBHBIX KOMITBIOTEPHBIX
pacyeToB Ha OCHOBE METOJOB MOJEKYISIPHO-AMHAMUYE-
CKMX BBIUYUCIIEHUH.

«Kpucrannorpagusi npu BbICOKUX JaBJIEHUAX»

Haunnast ¢ 1996 1. paboune cosemanus «Kpucramio-
rpadus pU BBICOKUX JaBJICHUSIX» PETYISPHO OPraHU3yIOT-
csi MexX/TyHapOoIHBIM COI030M KpHcTauorpadoB Ha Oase
BEIYIIUX MUPOBBIX HAyUHBIX LIEHTPOB, IJI€ MPOBOJSATCS UC-
CJIeZI0BaHMsI KOHJICHCUPOBAHHBIX CPEJl ITPU BHICOKUX JIaBJIe-
Husx. OuepenHoe Takoe MEXKIyHapOIHOE COBELIaHUE, Op-
ranu3oBaHHoe Kommuccuell mo BBICOKMM JaBieHHsM Me-
JKIyHapOIHOTO COl03a KpucTaiuiorpados u Jlaboparopueit
HeltponHol ¢usnkn nm. Y. M. ®panka, npoxoamio ¢ 28
ceHTsi0ps o 1 okTs16pst B [lyOne. IMITy IbCHBIH BBICOKOTIO-
tounbli peaktop UBP-2 B IH® OUAU sBnsercs ogHuM u3
HEMHOTOUHUCIICHHBIX HEUTPOHHBIX HCTOUYHUKOB, O3BOJISIIO-

Jly6Ha, 18-21 centsn6ps. Kondepenius « MonekysipHO-THHAMUYCCKUE MOJICTTUPOBAHKS B HAYKaX O BEIICCTBE U OUOIOTHI

Dubna, 18-21 September. The conference «Molecular Simulation Studies in Material and Biological Sciences»

department of Dubna International University. This work-
shop is one of the most specialized meetings in Russia de-
voted to computer molecular dynamical simulations for the
physical-chemical and biophysical problems. The work-
shop covered a wide spectrum of molecular modelling top-
ics in the biomolecular research: DNA and protein folding,
nanoclusters, lipid membranes, quantum biophysics, molec-
ular simulation of the physical-chemical systems and paral-
lel-vector computing. Apart from the wide ranged discus-
sions, the workshop was aimed at a specialized field — the
molecular simulations of bio- and nanostructures on the ba-
sis of high-speed computing facilities.

«Crystallography at High Pressures»

Since 1996 the International Union of Crystallography
(IUCr) has been regularly organizing workshops «Crystal-

lography at High Pressures» on the basis of the leading
world research centres where investigations at high pres-
sures are carried out. The latest international workshop in
this series organized by the IUCr Commission on High
Pressures and the Frank Laboratory of Neutron Physics
(FLNP) was held in Dubna on 28 September — 1 October
2006. The pulsed high-flux reactor IBR-2 at JINR’s FLNP is
one of few neutron sources where condensed matter investi-
gations are conducted at high pressures by neutron scatter-
ing methods. The considerable interest of the international
community to the achievements of JINR in this field of sci-
ence has predetermined the choice of Dubna as the location
for the latest workshop. In 1994 and 1999 the international
seminars «Neutron Investigations at High Pressures» were
already organized at JINR and the characteristic topics of
these seminars were included in the programme of the
workshop.
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IIUX METOJIaMH PACCESHUsI HEHTPOHOB MPOBOIUTH HCCIIE-
JIOBaHMS KOHJICHCHPOBAHHBIX CPEJ MPH BBICOKHX JIaBICHHU-
six. BonpImoi mHETEpEeC MEeXTYHAPOIHOTO COOOIIECTBA K J10-
ctmkeanssM OMSM B »Toil obmacTé HayKd W OOYCIIOBHUI
BbIOOp JIyOHBI B KadecTBE MecTa MPOBEACHUS OYSPETHOTO
copemanusa. B 1994 u 1999 . B OUAU yxe mpoxomuin
MEXIyHapoaHble ceMUHAphl « HelTpoHHBIE HCCIEA0BAHUS
IPY BBICOKUX JIABJICHUSIX)», U TPAULIMOHHAS TEMaTHKA 9THX
CEeMUHApOB OblIa BKIIOYEHA B IIPOIPaMMYy COBEIIAHMS.

B pabote coBermanus npuHsm ygactie 6onee 80 ge-
JIOBEK U3 HayyHbIX LeHTpoB Poccuu, Ilonpmm, ®panuuu,
I'epmannu, Benmukobpurannu, CIIIA, Kananer, FOAP, Smo-
HUHU. YCTHas mporpamma cocrtostia u3 10 crernmammsupo-
BaHHBIX 3aCElaHNi MO HanOoJiee MEePCIeKTUBHBIM Harlpa-
BICHUSIM HCCICIOBAaHWH C IUICHAPHBIMU JOKIAdaMHU
BeAymMX  crenuanucrtoB. [loMmumo  3toro  Obutn
OpraHW30BaHBI JIBE CTCHIIOBBIE CECCHH.

ITocie OTKPHITHS COBELIAHUS ITPEACENATENEM OPTaHu-
3annoHHOTO KoMuTera A. M. BamarypoBbIM AmpexTop
JIH® A. B. benymkuH mpeactaBui 0030pHYIO JIEKIIHIO
«JIH®, OUAN n ummynscHbIH peaktop MBP-2». O630p co-
BPEMEHHOTO COCTOSHHS 3KCIEPUMEHTAIBHBIX HCCIIE0Ba-
HUH 1 TEOPUH B 00IACTH MPOCTHIX JIEMEHTOB OB C/IC/IaH B
noknanax K. Takemypsr (AAmorns), E. I. Makcumona (Poc-
cust), M. Xandmanga (Opannus), X. Koxanodda (Bemnko-

Oputanns). Ha 3acemannm «MoJeKyasipHBIC COCAMHEHUSD
B BeicTymieHmssx U. H. Tonwapenxo (®panmus) wu
M. 1. Epemna (I'epmanusi) o6cykaaanch HOBBIE (a3bl BbI-
COKOTO JIaBJICHHsI MOJIEKYIIPHOTO BOJOPOJA, a30Ta U KHU-
cnopona. C. Cxannono (Mranms) pacckasan o mporpecce B
TEOpeTHUECKUX ab initio HCCIeNOBaHUAX TUOKCHA YITIEPO-
na. B xone 3acenanus «®u3ndeckue CBOMCTBA U MarHUT-
HBIE CTPYKTYpeD» B npokmagax M. Mwupabo (Ppanmus),
. I1. Koznenko (OUSN) u . fo (Kanama) obcyxmamuch
HOBBIE MHAYLIMPOBAHHbIE 1aBICHUEM SIBICHUS, HaOIIOae-
MBI€ B CJIOKHBIX MarHUTHBIX OKCHIaX, @ TAKKE CBEPXIIPO-
BOJMMOCTB B MOJICKY/ISIPHBIX THIPUAAX.

O0630p AOCTIKEHHUI B 00IaCTH MaTepUAIOBEICHHUS H
CHHTE3a HOBBIX MaTepHAJIOB C MPIMEHEHNUEM BBICOKOTO J1a-
BIIeHMs ObLT caenad B gokianax Jx. 3. Jlorepa (FOAP),
E. A. Tpuropesana (BemuxoOpuranus), B. JI. ComoxeHko
(®pannus), A. A. beruka (Smonwns). Vccnenoanus npu
BBICOKHX JIaBJICHUSX AJSI PELICHUsS 33a7a4 MHUHEPAJIOTHH U
reopusukn obcyxnamuce B moknaaax FO. C. I'enmadra
(Poccus), U. 1O. Kanropa (I'epmanmst) n T. Y. BankuHON
(ousn).

Oco6oe BHIMaHHE OBLIO YIEIEeHO 00CYKISHUIO COBPE-
MEHHBIX TEXHHYECKHUX IOCTHXEHUH M Pa3BUTHIO MPUOOp-
HOW 0a3bl AJIsl SKCIEPHUMEHTOB IIPH BBICOKHX JIABJICHUSX.
KoHcTpyKIy HOBBIX KaMep JUI CO3aHMs JaBJICHHUH, HO-

More than 80 participants from the research centres of
Russia, Poland, France, Germany, Great Britain, the USA,
Canada, South Africa and Japan took part in the workshop.
The oral presentation programme of the workshop included
10 specialized sessions covering the most promising re-
search directions, where the leading specialists made ple-
nary reports. In addition, two poster sessions were
organized.

After the chairman of the Organizing Committee,
A. M. Balagurov, opened the workshop, FLNP Director
A. V. Belushkin presented an overview «JINR, FLNP and
the Pulsed Reactor IBR-2». The state of the art review of ex-
perimental investigations and theories in the field of simple
elements was given in the reports of K. Takemura (Japan),
E. G. Maksimov (Russia), M. Hanfland (France), J. Ko-
hanoff (Great Britain). At the session «Molecular Solids»
new high-pressure phases of molecular hydrogen, nitrogen
and oxygen were discussed in the reports of I. N. Gon-
charenko (France) and M. 1. Eremets (Germany). S. Scan-
dolo (Italy) spoke about the progress in theoretical ab initio
studies of carbon dioxide. During the session «Physical
Properties and Magnetic Structures», new pressure-induced

___________________________________}Jy/

phenomena observed in complex magnetic oxides, as well
as superconductivity in molecular hydrides, were consid-
ered in the reports of I. Mirebeau (France), D. P. Kozlenko
(JINR) and Y. Yao (Canada). An overview of achievements
in the field of materials science and synthesis of new materi-
als under high pressures was made in the reports of
J. E. Lowther (South Africa), E.A. Gregoryanz (Great
Britain), V. L. Solozhenko (France), A. A. Belik (Japan).
High-pressure investigations for mineralogy and geo-
physics were discussed in the reports of Yu. S. Genshaft
(Russia), I. Yu.Kantor (Germany) and T.I. Ivankina
(JINR).

Particular attention was given to the discussion of the
state-of-the-art technical advances and development of in-
strumental base for high-pressure experiments. Designs of
new high-pressure cells, new opportunities to perform stud-
ies at the facilities of the leading research centres, new soft-
ware to process experimental results, development of new
methods of research at high pressures were reported by
Y. Le Godec (France), Y. Wang (USA), Y. Zhao (USA),
M. Krisch (France) and B. P. Tolochko (Russia).
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BbIE€ BO3MOXHOCTU JUIA HPOBEACHHS HCCICIOBaHUI Ha
YCTaHOBKax B BEIYUIMX HAYYHBIX IIEHTPaxX, HOBOE IPO-
rpaMMHOE obecriedeHue i 00paboOTKH Pe3ylIbTaTOB IKC-
MIEPUMEHTOB, PA3BUTHE HOBBIX METOIOB UCCIIEAOBAHUS TIPH
BBICOKHMX [aBJCHUSX OBIIM TPEICTABICHBI B JOKIAIAX
S.Jle Tomeka (®panmnms), . Bamra (CLHA), HO.XKao
(CHIA), M. Kpuma (©pannus) u b. I1. Tomouxo (Poccus).

E. B. Boansipera (Poccus) u M. Tloacsinmo (ITonbmia)
pacckazajii 0 HOBBIX pe3ysibTarax MCCICIOBaHUI OpraHu-
YCCKUX MaTcpruaioB, UMCIOIINX, B YaCTHOCTH, IPUMCHCHUEC
B (apmakonorun. B nokianax B. B. bpaxkuna (Poccus),

T. Xarropu (SImonust) u M. I'atpu (Benukobpuranus) oocy-
KJIJINCh UHTEPECHBIC SIBIICHHS B CTPYKTYPHOM IIOBEJICHUT
KHUJKOCTEH M aMOp(HBIX MaTepualioB NoJ AaBieHueM. Pe-
3yJIbTaThl IKCTIEPUMEHTAIBHBIX U TEOPETHUECKHUX UCCIIE0-
BaHWH yIIIEpOJa B YCIOBHSX HKCTPEMAIIbHBIX BO3ICHCTBUI
BBICOKHX JIaBJICHUI W Temreparyp ObLIM NpEICTaBICHBI B
noknanax B. A. ComenkoBa (Poccms) u A. Koppea (CILIA).

OO6cyXIeHne IpeICTaBICHHBIX Ha COBEIAaHUN JOKJIa-
JIOB ITOKA3aJI0, YTO UCCIICJOBAHUS IPU BBICOKHX JIaBJICHUSX,
npoBoaumeie B OSSN Ha peaxrope UBP-2 u B npyrux poc-

JlaGoparopust HEHTPOHHOH HU3HKN
nm. 1. M. ®panka, 1 okT0pst.
Y4acTHHKH MEKTyHapOIHOTO
cosemanus «Kpucramiorpadus
IIPU BBICOKUX JIQBJICHUSIX)»

Frank Laboratory of Neutron Physics,
1 October. Participants of the
international workshop
«Crystallography at High Pressures»

E. V. Boldyreva (Russia) and M. Podsiadlo (Poland)
presented new results of studies of organic materials having,
in particular, applications in pharmacology. The reports of
V. V. Brazhkin (Russia), T. Hattori (Japan) and M. Guthrie
(Great Britain) dealt with interesting phenomena in the
structural behaviour of liquids and amorphous materials un-
der pressure. The results of experimental and theoretical in-
vestigations of carbon under extreme conditions of high
pressures and temperatures were covered in the reports of
V. A. Somenkov (Russia) and A. Correa (USA).

The discussion of the reports made at the workshop has
shown that high-pressure investigations performed at JINR
at the IBR-2 reactor and in other Russian research centres
are carried out at a high international level.

In view of the forthcoming long shutdown of the IBR-2
reactor for planned modernization in 2007, the international
workshop «Crystallography at High Pressures» has un-
doubtedly played an important part in establishing new con-
tacts with other research centres, on the basis of which the
continuation of scientific investigations in this direction will
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CHICKMX HAay4YHBIX IIEHTPAaX, BBITIONHAIOTCS Ha
BBICOKOM MEXTyHAPOAHOM yYpPOBHE.

BBuny mnpexncrosiuel UIMTENbHONH OCTAHOBKU
peakropa MBP-2 Ha TUTaHOBYIO MOJEPHHU3AIHIO B
2007 1. poBeACHHE MEXIYHAPOTHOTO COBEIIAHUS
«Kpucrannorpadus npu BBICOKHX TaBICHHUAX», He-
COMHEHHO, ChIrPaio OOJIBILYIO POJIb B yCTAHOBICHUU
HOBBIX KOHTAKTOB C JAPYTHMH HCCIICTOBATEIbCKUMU
LEHTPaMH I MPOIOJDKEHHUS] HAyYHBIX HCCIIEeI0Ba-
HUH B 3TOM HAIIPABJICHUU B PAMKaX CTPAaTETHUECKOTO
wiana pa3sutist OMSIN B 00acTi KOHIEHCHPOBAH-
HBIX cpen. OprkOMHUTET W MPOTPAMMHBIA KOMHTET
COBEILIAHMSI BBIPAXKAIOT TIIYOOKYI0 OJarolapHOCTb
mupekun - OUSIU, ®denepanbHOMY areHTCTBY IO
Hayke W uHHOBammsiM P®, Poccuiickomy donmy
(byHIaMEHTAIBHBIX UCCICIOBAHUN W MexXIyHapoI-
HOMYy COIO3y KpHUCTaUIOrpadoB 3a TMONIACPIKKY
COBEIIAHUS.

. I1. Kosnenko

be possible within the framework of the JINR strate-
gic development plan in the field of condensed matter.
The Organizing Committee and the Programme Com-
mittee of the workshop express profound gratitude to
the JINR Directorate, the Federal Agency for Science
and Innovations of the Russian Federation, the
Russian Foundation for Basic Research and the
International Union of Crystallography for the
support of the workshop.

D. P. Kozlenko
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NEW PUBLICATIONS

O Foconrobos H. H. Cobpanune Hay4dHbIX TpynoB: B 12 1. / O1B.

pen.: A. 1. CyxanoB. — (Knaccuku Haykn). — T. 4: MaTtema-
THKA W HEJIMHEMHas MexaHuka. HenuHeiiHas MexaHMKa,
1945-1974 / Pen.: FO. A. Murpononsckuii u A. /1. Cyxa-
HOB. — M.: Hayka, 2006. — 432 c¢. — buGmuorp. B KoHIIe 4.
Bogoliubov N. N. Collection of scientific papers: in 12 v. /
Chief editor: A. D. Sukhanov. — (Scholars of Science). —
V. 4: Mathematics and Nonlinear Mechanics, 1945-1974 /
Eds.: Yu. A. Mitropolsky and A. D. Sukhanov. — M.: Nauka,
2006. — 432 p. — Bibliogr.: end of papers.

O Yeuenvnuyxuti A. M. Bosimkep 1: Bpewmst [pensunenus u

Bpems Umennn. — Jlyona: ®@enukct, 2005. — 16 ¢. — bu-
ommorp.: c.14-15.

Chechelnitsky A. M. Voyager 1: Time of Prediction and Time
of Name Day. — Dubna: Phoenix+, 2005. — 16 p. — Bibli-
ogt.: pp. 14-15.

O O6mue npuHIUIEl KBaHTOBOM Teopuu moist / H. H. Borosmro-

008, A. A. Jlorynos, A. 1. Okcak u U. T. Tonopos. — M.: Ousz-
Matiut, 2006. — 743 ¢. — bubmmorp.: c. 680-730.

General Concepts of Quantum Field Theory / N. N. Bogo-
liubov, A. A. Logunov, A. I. Oksak and I. T. Todorov. — M.:
Fizmatlit, 2006. — 743 p. — Bibliogr.: pp. 680-730.

O Supersymmetries and Quantum Symmetries (SQS’05): Proc.

of International Workshop, Dubna, Russia, July 27-31, 2005 /
Eds.: E. A.Ivanov and B. M. Zupnik. — Dubna: JINR,
2006. — 455 p.: ill. — (JINR; E2-2006-50). — Bibliogr.: end
of papers. Heading (B nan3ar.): Joint Inst. for Nuclear Re-
search. Bogoliubov Lab. of Theoretical Physics.

O Advanced Research Workshop on High Energy Spin Physics

(11; 2005; Dubna), XI Advanced Research Workshop on High
Energy Spin Physics (DUBNA-SPIN-05), Dubna, 27 Sept. —
1 Oct., 2005: Proc. / Eds.: A. V. Efremov and S. V. Golosko-
kov. — Dubna: JINR, 2006. — 543 p.: ill. — (JINR;
E1,2-2006-105). — Bibliogr.: end of papers.

O Bbubnuorpadudeckuii ykasarens paboT corpynHukoB O0bean-

HEHHOTO HHCTHUTYTA AICPHBIX HCCIenoBanmii / OObeIMHEHHBIH
HHCTUTYT siiepHbIx uccnenoBanuii. HTb. — Y. 45: 2005. —
Jy6una: OUAU, 2006. — 268 c¢. — (OUIU; 2006-103) .
Bibliographic Index of Papers by Staff Members of the Joint
Institute for Nuclear Research / the Joint Institute for Nuclear
Research. STL. — Part 45: 2005. — Dubna: JINR, 2006. —
268 p. — (JINR; 2006-103).

0 Bogoliubov Laboratory. 50 Years / Joint Institute for Nuclear

Research. Bogoliubov Lab. of Theoretical Physics; Ed.: D. V.
Shirkov. — Dubna: JINR, 2006. — 288 p.: ill. — (JINR;
2006-126). — Bibliogr.: end of papers.

O International Workshop on Crystallography at High Pressures

(2006; Dubna). International Workshop on Crystallography at
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High Pressures, Dubna, Sept. 28 — Oct. 1, 2006: Ab-
stracts. — Dubna: JINR, 2006. — 84 p.: ill. — (JINR;
E14-2006-117).

O Relativistic Nuclear Physics and Quantum Chromody-
namics: Book of Abstracts of the XVIII International
Baldin Seminar on High Energy Physics Problems

(Baldin ISHEPP XVIII), Dubna, Russia, Sept. 25-30,
2006. — Dubna: JINR, 2006. — 169 p.: ill. — (JINR;
E1,2-2006-129). — Bibliogr.: end of papers.

0 Iucsma B DUASL 2006. T. 3, Ne 5(134), Ne 6(135).

Particles and Nuclei, Letters. 2006. V. 3, No. 5(134),
No. 6(135).

OUAA

PARTICLES AND NUCLEI

Bbriimu B cBEeT ouepeiHbIe BBITYCKU )KypHaia « Pu3u-
Ka 3JIEMEHTApHBIX YaCTHI[ K aTOMHOTO SIIPay.
O Bsinyck 4 (2006. T. 37) BKIrOYACT CIACAYIOLINE CTAThU:

Csupun M. 1. TectupoBaHue OCHOBHBIX (DEHOMEHOJIO-
THUECKUX MOJIeIel MIOTHOCTH YPOBHEH saep.

Apmemos A. C., Apanacves C. B. icnonb3oBaHue BHY-
TPEHHHUX MHIIEHEH [ KOHTPOJISI XapaKTEPUCTHK ITydKa
YaCTHUI[ B CHHXPOTPOHAX.

Aowceupeir JI. C., FOOun H. I1. PensatuBucTcKkue IeHTpO-
HBI: UX TUHAMHKA U CTPYKTYpa B CTOJIKHOBEHHSIX C HY-
KIIOHAMU | sITIPaMHU.

Kosnos A. B. JlelicTBre HEUTPOHHOTO OOTydeHHS Ha Me-
TAJUTBI TIPH PA3IMYHBIX TEMIIEpaTypax M BO3ZMOXKHOCTh
CaMOOPraHU3aLUK IPOTEKAIOMUX IIPH ATOM IIPOLECCOB.

Tumowenxo C. JI., Emenvanos B. M. Poxxnenue BeKTOp-
HBIX ME30HOB B YIIBTpANIepUPEPUICCKUAX SIPO-IICPHBIX
B3aNMOJICHCTBUSX.

Konenuosuu B. b. [leHTaKBapKku B KHPaJIbHBIX COJTUTOH-
HBIX MOJICIISX.

O Beinyck 5 (2006. T. 37) BKIIIOYAET CIIEAYIONIME CTATHH:

bucnosamwiii-Koean 1. C. Bcmiaeckd KOCMHYECKOIO
raMma-u3JnydeHus:: HaOMIONCHHUS U MOJICITUPOBAHHE.

Axmemszanosa 3. H., /loneononos M. B., /[younun M. H.
Hapymienne CP-MHBapuaHTHOCTH B JIBYXJlyOJETHOM
XHUTTCOBCKOM cektope MCCM.

Anxanaes K. b. JluHaMuKa KaTMOPOBOYHBIX TTOJICH BBIC-
IIMX CIIMHOB B NpOCTpaHcTBe AdS ; pasmepHoCTH d = 5.

Hukuwos A. 1. O (HheHOMEHOIOTHYECKOH TPEXTPaBH-
TOHHOM BEpIINHE.

bamycos B. IO., byoaeos IO. A., Kynvuuykuii FO. A., JIs-
oaun M. B., Heccu M., Pycaxosuy H. A., Cucakan A. H.,
Tonunun H. J{., Xyoya /{. M. ADpOHHBIA Tala-KalIopH-
meTp ycranoBku ATLAS: ombIT co3nanus NpoTOTUIIOBR
1 MacCOBOTO MPOM3BOICTBA MOIYIIEH.

Regular issue of the journal «Physics of Elementary

Particles and Atomic Nuclei» has been published.
3 Issue 4 (2006. V. 37) includes:

Svirin M. I. Testing of Main Phenomenological Models
of Nuclear Level Density.

Artiomov A. S., Afanasiev S. V. Application of Internal
Targets for Beam Particle Characteristics Control in Syn-
chrotrons.

Azhgirey L. S., Yudin N. P. Relativistic Deuterons: Their
Dynamics and Structure in Collisions with Nucleons and
Nuclei.

Kozlov 4. V. The Effect of Neutron Irradiation on Metals
under Different Temperatures and the Opportunity of
Self-organization of Processes Occurring in Them.

Timoshenko S. L., Emeliyanov V. M. Vector Mesons Pro-
duction in Ultraperipheral Nucleus—Nucleus Interac-
tions.

Kopeliovich V. B. Pentaquarks in Chiral Soliton Models.

3 Issue 5 (2006. V. 37) includes:

Bisnovatyi-Kogan G. S. Cosmic Gamma Ray Bursts: Ob-
servations and Modelling.

Akhmetzyanova E. N., Dolgopolov M. V., Dubinin M. N.
CP Violation in the Two-Doublet Higgs Sector of the
MSSM.

Alkalaev K. B. Dynamics of Higher-Spin Gauge Fields
in AdS ; Space of Dimension d = 5.

Nikishov A. I. On Phenomenological Three Graviton
Vertex.

Batusov V. Yu., Budagov Yu. A., Kulchitsky Yu. A., Liab-
lin M. V., Nessi M., Russakovich N. A., Sissakian A. N.,
Topilin N. D., Khubua D. I. Hadron Tile-Calorimeter of
ATLAS: The Experience of Prototypes Construction
and Modules Mass Production
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2007

101-s ceccust Yuenoro cosera OSSN

MexnynapoaHoe padbouee coBemmanne «Kiaccuieckne n KBAaHTOBbIE
HHTETPHUPYEMBIC CHCTEMBD)

1T Mexxaynaponuslii cumiio3nyM «I1pobnemMbl OMOXMMUM, paJualliOHHON
1 KOCMUYECKOI OHOIOrun»

Pabouee cosemianne «HeiTprHHas pu3nKa Ha yCKOPUTEISIX»
Cosemanne padoueit rpynmsl npu npencenarerxe KITIT
Cogeranue padoueii rpymisl GUHAHCOBOTO KOMHUTETA
3acenanne @urancosoro komurera OMSIN

Cogemanue « YCKOpUTEIU Y4acTull U siaep. [Ipomuioe, HacTosmiee, Oymymieey,
nocssueHHoe 100-neturo B. U. Bekcnepa

Cosemanne komuccun OOH 1o TpaHCTpaHUYHOMY NEPEHOCY BO3YLIHBIX
3arpsasHeHuil B EBporne

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHUTETA 1O (hU3MKE
KOHJ/ICHCHPOBAHHBIX CpeJl

Ceccus [IporpaMMHO-KOHCY/IBTaTHBHOTO KOMHUTETA 10 SIIEpPHOM (pr3nke
MepornpusTas, MoCBAIIeHHBIC S0-TETHIO CO3aHUs YCKOPUTEISI CHHXPO(ha30TPOH

XII KondepeHuus oneparopoB 1 1MoJib30BaTelIeil CETH CITyTHUKOBOH CBSI3U
" Benjanus PO

L R e

18-19 saBaps, yOHa
22-25 stuBaps, [lyOna

24-28 auBaps,
Mockga, [lyona

25-27 suBaps, Jlyona
14 despans, yOHa

20 derpans, 1yoHa
21-22 ¢espans, [Jyona
4 maprta, /lyona

5-9 mapra, [IyOHa
Amnperb, Jlyona

Amnpenb, lyOna
Amnpens, MockBa

18-19 anpens, [1yOna

2007

101st session of the JINR Scientific Council
International Workshop «Classical and Quantum Integrable Systems»

[T International Symposium «Problems of Biochemistry, Radiation
and Space Biology»

Workshop «Neutrino Physics at Accelerators»
Meeting of the CP chairman working group
Meeting of the Finance Committee working group
Meeting of the JINR Finance Committee

Meeting «Particle and Nucleus Accelerators. Past. Present. Future»
dedicated to the centenary of V. I. Veksler’s birth

Meeting of the UN Commission on Transboundary Air Pollution in Europe
Session of the Programme Advisory Committee for Condensed Matter Physics

Session of the Programme Advisory Committee for Nuclear Physics

Undertakings dedicated to the 50th anniversary of the Synchrophasotron construction

XII Conference of Operators and Users of RF Satellite Communication and
Broadcasting Net

18-19 January, Dubna
22-25 January, Dubna

24-28 January,
Moscow, Dubna

25-27 January, Dubna
14 February, Dubna

20 February, Dubna
21-22 February, Dubna
4 March, Dubna

5-9 March, Dubna
April, Dubna

April, Dubna

April, Moscow
18-19 April, Dubna

Mg ___________________________________________
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Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMUTETA 110 (PU3UKE YaCTHUI]

Coemanne KoopanHammoHHOTO coBeTa 1o coTpyaandectBy bernopyccnn ¢ OUSN
1 DKCIEPTHONM KOMHUCCHH 110 COBMECTHBIM IIPOEKTaM

XIV MexayHapoaHslii ceMUHap M0 B3aUMOAEHCTBHIO HEUTPOHOB C siApaMu

MesxayHapoaHbIi cuMno3nyM «Pu3nka TSKEIBIX HOHOBY, TIOCBAIICHHBIN 50-1eTHI0

Jlabopatopuu siaepHbIX peakuuit um. I. H. ®neposa

«CoBpeMeHHbIe METObI PAAUOCIEKTPOCKOIINH B HCCIEIOBAHUN CTPYKTYPBI
1 QyHKUIUH OHOTIOIMMEPOBY»

BricraBka «Hayka cOmmxaet Hapomb»
102-51 ceccust Yuenoro cosera OUAN

XVI MexyHapoaHblii KoJuTokBUyM «HTerpupyemMble CUCTEMBI
1 KBAHTOBBIC CUMMCTPU

MexnyHaponHoe coBenanie « MIOOHHBIN KaTajau3 U COIyTCTBYIOIIME TEMbD)

Mex(,uyHapo,uHaﬂ JICTHSA CTYACHYCCKAsA IMpaKTHUKa

4-1 MexayHapoaHas CTy[eHYeCKasl JeTHsS IIKoJa
«SlepHble METOBI U YCKOPUTENN B OMOJIOTHH M METUIINHE)

MesxaynapoaHoe coBemmanue « CynepcuMMETPHH U KBAHTOBBIC CUMMETPUI

IX Mexaynaponnas 'omenbckast mIKoJIa-cEMUHAp
«AKTyaJbpHBIC TPOOIEMbI (PU3UKH MUKPOMHPAY

Me)K,Z[yHapO,Z[HaH IIKOJIa «AKTyaJ'IBHLIC Hp06J'ICMBI B aCTqu)I/BI/IKC 1 KOCMOJIOTHH)

L L e L L e ——

Amnperb, JlyoHa

Arnpeinb, MuHCK

23-26 mas, [IyoHa
25-27 mas, [lyoHa

28 mas — 2 urons, JlyOna

3-7 urons, Anma-Ara
89 wuronsi, Jlyona
14-16 urons, [Ipara

21-23 utons, [y6ona

23 uroHs — 8 uroIs,
Hy6Ha
8—19 wutons, [Ipara

23-27 wrons, [lyOHa

23 urons — 3 aBrycra,
T'omens

Wions, lyOHa

Session of the Programme Advisory Committee for Particle Physics

Meeting of the Coordination Council on Cooperation of Belarus with JINR
and the Expertise Commission on Joint Projects

14th International Seminar on Interaction of Neutrons with Nuclei

International Symposium «Heavy Ion Physics» dedicated to the 50th anniversary
of the Flerov Laboratory of Nuclear Reactions

«The Modern Methods of Radiospectroscopy in Study of Structure and Function
of Biopolymers»

Exhibition «Science Bringing Nations Together»

The 102nd session of the JINR Scientific Council

XVI International Colloquium «Integrable Systems and Quantum Symmetries»
International Workshop «Muon Catalyzed Fusion and Related Topics»
International Summer Student Practice

4th International Student Summer School
«Nuclear Physics Methods and Accelerators in Biology and Medicine»

International Meeting «Supersymmetries and Quantum Symmetries»

IX International Gomel School-Seminar «Urgent Problems of Microworld Physics»

April, Dubna
April, Minsk

23-26 May, Dubna
25-27 May, Dubna

28 May — 2 June, Dubna

3-7 June, Almaty

8-9 June, Dubna

14-16 June, Prague
21-23 June, Dubna

23 June — 8 July, Dubna
8-19 July, Prague

23-27 July, Dubna

23 July — 3 August,
Gomel, Belarus

- \wlar ________________________________________
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MexyHapoaHasi KOH(EpeHIUs 110 COBPEMEHHON (pu3nke
XV EBporieiickast niKoJia 1mo (pu3uKe BEICOKUX YHEPTUi

PaGouee coBemanue corpyaamyaectsa TYC

MesxayHapoJHOE COBEIIaHUE M0 AIEKTPOH-MO3UTPOHHBIM KoJuTaiiiepam —
VII Cemunap namsrtu B. I1. Capanuesa

XII Pabouee coBelianue 1o CIMHOBOM (hU3UKE PU BHICOKMX IHEPTHUSX
XX MexyHapOIHbI CEMUHAP 110 YCKOPUTEIISAM 3apsyKEHHBIX YACTHL]
XXI MexyHapoaHbli CUMIO3HYM IO AJEPHON JIEKTPOHUKE  KOMIIBIOTHHTY
MesxnyHaponHoe coBemnanne «Pu3uka 04eHb OOJIBITMX MHOXKECTBEHHOCTEN

MexayHapogHoe pabodee COBEIIaHUE M0 MEPEAHEH KaTOPUMETPHH Ha THHSHHOM
KoJLIainepe

Ceccus [IporpaMMHO-KOHCYIBTaTHBHOTO KOMUTETA TI0 SACPHON (pH3HKE
Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMUTETA 110 (PU3UKE YACTHUI]

Ceccus [IporpaMMHO-KOHCYJIBTaTHBHOTO KOMHUTETA MO (PM3UKE KOHJCHCHPOBAHHBIX
cpen
Cosemanne KoopannanuoHnHoro cosera o corpyaaudectsy bernopyccun ¢ OUAN

L L e L L e ——

13-20 aBrycra,
VYnan-barop

19 aBrycra — 1 ceHTs0ps,
IIpara

ABrycT—CceHTa0psb, JlyoHa
2-8 ceHTsI0ps1, AymTa

3—7 cents6ps, JlyOHa
9-15 centsabps, Axymra
10-16 cents6ps, Bapna
17-20 centsiops, JyoHa
OxT1s6pb, MuHCK

Hos6ps, JlyoHa
Hosi6ps, ybOHa
Hostops, lyOHa

Hos6pbp—nexabpb, Munck

International School on Hot Points in Astrophysics and Cosmology
International Conference on Modern Physics
XV European School on High Energy Physics

Workshop on TUS Track Facility Collaboration

International Meeting on Electron-Positron Colliders —
VII Seminar in Memory of V. P. Sarantsev

XXII Workshop on High Energy Spin Physics
XX International Seminar on Charged Particle Accelerators

XXI International Symposium on Nuclear Electronics and Computing

International Meeting «Very High Multiplicity Physics»

International Workshop on Forefront Calorimetry on Linear Collider

Session of the Programme Advisory Committee for Nuclear Physics

Session of the Programme Advisory Committee for Particle Physics

Session of the Programme Advisory Committee for Condensed Matter Physics
Meeting of the Coordination Committee on Cooperation of Belarus with JINR

July, Dubna
13-20 August, Ulan-Bator

19 August — 1 September,
Prague

August—September, Dubna

2-8 September,
Alushta, Ukraine

3—7 September, Dubna

9-15 September,
Alushta, Ukraine

10-16 September,
Varna, Bulgaria

17-20 September, Dubna
October, Minsk
November, Dubna
November, Dubna
November, Dubna

November-December,
Minsk
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