B NABOPATOPUAX NHCTUTYTA

AT THE LABORATORIES OF JINR

JNa6opatopus sgepHbix peakumn um. I H. PnepoBa

B o¢unmansHomM mnpecc-pennze or 8 wmions 2016 T
MexnyHapOIHBIM COI03 TEOPETUUECKON U NPUKIATHON XUMUU
(IUPAC) BBIHEC CBOE OTIpeeIeHHE 110 MPEATOKEHHBIM Ha3Ba-
HUSIM HOBBIX XMMUYECKUX deMeHToB [lepronuueckoit Tabnu-
sl J{. 1. MenneneeBa ¢ aromHsiMu HOMepamu 113, 115, 117
u 118.

ABTOpaMH OTKPBITHSI HOBBIX 3JIEMEHTOB MPE/UIOKEHBI Ha-
3BAHUSA:

* «HUXOHMI» ¥ cuMBo Nh 1751 anemenra 113,

* «MOCKOBHID» U cHMBOJI Mc st anemenra 115,

* TEHHECCUH» M CUMBOJI TS [j1st amemenTta 117,

* «oraHecoH» u cumBon Og s snemenTa 118.

Oraenenue neoprannueckoit xumun [UPAC paccmotpeno
¥ M3YYWIIO 3TH MPEITIOKEHIS M PEKOMEH/I0BaI0 MPUHSTH nx. C
9TOTO BPEMEHH OTBOJUTCS ISITh MECSILIEB Ha UX ITyOJIMuHOE 00-
cyxznenue 10 opunuansHoro yreepskaenust Coserom [IUPAC.

PexomeHmanmmu Mo HAaMMEHOBAHMIO OBUIM B TIOCTIECTHEE
BpeMsi TIePECMOTPEHBI U JIOBEACHBI JI0 CBEJCHUS aBTOPOB OT-
KPBITHI C IIEJIBI0 OKA3aHUsI TOMOIIN MPU BHECEHHH MPEIJIO-
skeHnit. Crienyst TpaauIiy, BHOBb OTKPBITHIC HJIEMEHTHI MOTYT
OBITh Ha3BaHBIL: a) MO MMCHH MHU(DOJIOTHUYCCKOTO MEepPCOHaKa
WIA TOHATHUS (BKJIIOYAs acTPOHOMUYECKHI 00BeKkT), 0) 1o
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Flerov Laboratory of Nuclear Reactions

In the official press release of 8 June 2016, [UPAC
introduced their definition on the proposed names, as
follows:

The discoverers have been invited to propose
names and the following are now disclosed for public
review:

 Nihonium and symbol Nh, for element 113,

* Moscovium and symbol Mc, for element 115,

* Tennessine and symbol Ts, for element 117, and

» Oganesson and symbol Og, for element 118.

The TUPAC Inorganic Chemistry Division has
reviewed and considered these proposals and recom-
mends these for acceptance. A five-month public re-
view is now set, expiring 8 November 2016, prior to
the formal approval by the IUPAC Council.

The guidelines for the naming the elements were
recently revised and shared with the discoverers to as-
sist in their proposals. Keeping with tradition, newly
discovered elements can be named after: a) a mytho-
logical concept or character (including an astronomical
object), b) a mineral or similar substance, c¢) a place or
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A new table of chemical elements




B IABOPATOPUAX MHCTUTYTA

Ha3BaHUIO MUHEpaJia WM aHAJOTHYHOTO BEIIEeCTBA, B) MO Ha-
3BaHHMIO HACEJIEHHOTO IYHKTa WM reorpaduueckoi odnacTu,
T') B COOTBETCTBHH CO CBOHCTBAMH 3JIEMEHTA WM 1) IO MMe-
HU y4eHoro. B obmiem ciryuae HAMMEHOBAHHUS BCEX IIEMEHTOB
JIOJDKHBI IMETh OKOHYAHHSI, KOTOPBIC OBl OTPaskajId U COXPaHs-
JIU IMHOO0pa3ne ¢ TOUYKH 3PCHHS UCTOPUU U XUMHUYECKOM Ha-
YKH. B 11e710M 5TO OKOHYaHUE «-iumy IS IEMEHTOB, IPUHA/I-
JeKanyx rpynmnam 1—16, «-ine» — Juist 2IeMEeHTOB rpynisl 17
U «-0n» — 17151 s5eMeHToB rpynnsl 18. Hakonen, anmuiickue
HAaUMCHOBAHMUS HOBBIX XHMUYECKHUX 3JIEMEHTOB JIOJDKHBI a/1eK-
BaTHO MEPEBOIUTHCS HA JIPyTHE OCHOBHBIE S3BIKH.

Jnst anemenTa ¢ atoMHbIM HOMEpOM 113 aBTOpPBI €ro OTKphbI-
tust u3 RIKEN Nishina Center for Accelerator-Based Science
(SImonus) TPEANIOKMIAM Ha3BaHWE «HHXOHHWI» (nihonium) un
cumBon Nh. «HuxoH» — ofWH W3 BapHAHTOB SITOHCKOTO TIPO-
M3HOIICHUS cioBa «SmoHns» U o3Ha4aeT OykBaimbHO «CTpaHa
BOCXO/ISIILIETO COMTHIIA.

J1st snemenTa ¢ aroMHbIM HOMepoM 115 npeqnoxxeHo Ha-
3BaHME «MOCKOBHID» (Mmoscovium) u cuMBOJ Mc, a JTst 3JIeMeH-
Ta C aTOMHBIM HOMepoM 117 — «reHHeccun» (tennessine) u
cumBoi Ts. O0a HaMMEHOBaHUS CICAYIOT TPAIUIINN, OHU JTAHEI
B YECTh MeCTa WM reorpad)uueckoil 00aacTi U MpeIIoKeHbI
COBMECTHO TEPBOOTKPHLIBATEISIMU (aBTOPAMU OTKPBITUN) U3
OO0BEIMHEHHOTO WHCTHUTYTA SICPHBIX HCCIeoBaHmi B JlyOHe
(Poccust), Oxpumkckoi HarmoHansHOM adoparopuu (CLIA),
VYuusepcurera Bannepounsra (CLIA) n JInBepmopckoit Hanu-
oHaJbHOI maboparopuu uM. J. Jloyperca (CLIA).

HaszBanue «mockoBuit» otTmaer noikHOEe MOCKOBCKOMY
PErHoHyY, OHO 1aHO B YeCTh JipeBHEN Pycckoil 3emiu, rae Haxo-
mutcs OOBeTMHEHHBIA HHCTUTYT SICPHBIX HCCIICIOBAHIM, TIIE
B JlaGoparopuu sipepHbIX peakiuii uM. I. H. @neposa nposeze-
HBI IPUBEIIINE K OTKPBITUAM IKCTIEPUMEHTHI C UCTIOIB30BAHU-
€M TyOHEHCKOTO Ta30HAIIOJHEHHOTO cerapaTopa sijaep OTIadn
Y TIOTeHIIHAJIa YCKOPHUTENS TSHKEIBIX HOHOB.

Ha3BaHue «TeHHECCHH» JaHO B 3HAK NMpPH3HAHUS BKJIajaa
peruona Tenneccu, B ToM uncie OKpUIKCKON HAIIMOHAIBHON
naboparopuu, YHuBepcutera BanaepOouibTa 1 YHUBEpCUTETA
Tenneccu B HoxcBuie, B UCCIEIOBAHUS CBEPXTKETBIX dJ1€-
MEHTOB; paboTa BKIFOYala HAKOIUICHUE W XMUMHUYCCKOE BBI-
JIeNICHIE YHWKAJIbHBIX aKTHHHIHBIX MHIICHHBIX MaTepHaIoB
JUIS CUHTE3a CBEPXTSDKEIIBIX 3JIEMEHTOB HA BBICOKOTIOTOUHOM
M30TOTHOM peakTope OKpukckol madopatopuu u B LleHTpe
Pa3BUTHA PATUOXUMUIECKON TEXHOIOTHH.

Jnst anementa ¢ atomMHbIM HOoMepoM 118 corpynnuya-
IOIFe KOMaHIBI aBTOPOB €ro OTKPHITHA 13 OObeIWHEHHOTO
WHCTUTYTa sJepHbIX ucchenoBanmii B Jlyone (Poccus) u
JluBepMOpCKO# HaIMOHAIBLHON Jlaboparopun uM. . JloypeHca
(CHIA) mpemmoxwian Ha3BaHHE «OTaHECOH» (oganesson) M
cumBon Og. IpeanoxkeHue ciemyeT TpaguIMy OKa3aHHUs de-
CTH M OTpa)kaeT PU3HAHNE HOBAaTOPCKOTO BKIIaa rpodeccopa
FO.11. OranecsiHa B MCCIIeOBaHNE TPAHCAKTHHHUTHBIX JJIEMCH-
TOB. B uncne ero MHOTHX JOCTIKEHUH — OTKPBITHE CBEPXTSI-
JKEJIBIX DJICMEHTOB M 3HAYHMTEIILHBIN MPOrpece B sICPHON (-

_ZI

AT THE LABORATORIES OF JINR

geographical region, d) a property of the element, or
e) a scientist.

The names of all new elements in general would
have an ending that reflects and maintains historical
and chemical consistency. This would be in general
“-ium” for elements belonging to groups 1-16, “-ine”
for elements of group 17 and “-on” for elements of
group 18. Finally, the names for new chemical ele-
ments in English should allow proper translation into
other major languages.

For the element with atomic number 113 the dis-
coverers at RIKEN Nishina Center for Accelerator-
Based Science (Japan) proposed the name “nihonium”
and the symbol Nh. Nihon is one of the two ways to
say “Japan” in Japanese and literally means “the Land
of Rising Sun”.

For the element with atomic number 115 the name
proposed is moscovium with the symbol Mc, and for
the element with atomic number 117 the name pro-
posed is tennessine with the symbol Ts. These are in
line with tradition honoring a place or geographical re-
gion and are proposed jointly by the discoverers at the
Joint Institute for Nuclear Research, Dubna (Russia),
Oak Ridge National Laboratory (USA), Vanderbilt
University (USA), and Lawrence Livermore National
Laboratory (USA).

Moscovium is in recognition of the Moscow re-
gion and honors the ancient Russian land that is the
home of the Joint Institute for Nuclear Research,
where the discovery experiments were conducted us-
ing the Dubna Gas-Filled Recoil Separator in combi-
nation with the heavy ion accelerator capabilities of
the Flerov Laboratory of Nuclear Reactions.

Tennessine is in recognition of the contribution of
the Tennessee region, including Oak Ridge National
Laboratory, Vanderbilt University, and the University
of Tennessee at Knoxville, to superheavy element re-
search, including the production and chemical separa-
tion of unique actinide target materials for superheavy
element synthesis at ORNL’s High Flux Isotope Reactor
(HFIR) and Radiochemical Engineering Development
Center (REDC).

For the element with atomic number 118 the col-
laborating teams of discoverers at the Joint Institute
for Nuclear Research (Dubna, Russia) and Lawrence
Livermore National Laboratory (USA) proposed the
name “oganesson” and symbol Og. The proposal is in
line with the tradition of honoring a scientist and rec-
ognizes Professor Yuri Oganessian for his pioneering
contributions to transactinoid elements research. His
many achievements include the discovery of super-
heavy elements and significant advances in the nucle-
ar physics of superheavy nuclei including experimen-
tal evidence for the “island of stability”.
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3UKE CBEPXTSDKEIIBIX 3JIEMEHTOB, BKITIOUAst SKCIIEPHUMEHTATbHOE After the lapse of the public review, the final

MOJITBEPIKICHHE CYIIECTBOBAHUS «OCTPOBA CTAOMILHOCTIY. Recommendations will be published in the ITUPAC
[Tocrne 3aBepuieHNsT OOIIECTBEHHOTO OOCYX/IEHHS OKOH- journal Pure and Applied Chemistry.

yarenpHOe perieHue Oynet omyonukoBano B xypHaie [UPAC On the whole, the decision of IUPAC is the ac-

«Pure and Applied Chemistry». knowledgement of the outstanding contribution of
B nenom pemenne IUPAC sBisiercst npu3HaHUEM BbIa- JINR scientists to the discovery of the “stability is-

romerocst Bkinaza yuensix OMSM B oTkpeiTHE «OCTPOBA CTa-  Jand” of superheavy elements that is a most important

OWIBHOCTIY CBEPXTSDKEIBIX IJIEMEHTOB — OHO M3 Ba)KHEH- achievement in modern nuclear physics.

IIUX JOCTIKEHUH COBPEMEHHOU SAepHON (DU3HUKH.

JlaGoparopus sinepHbIX peakuuii um. I H. dreposa. The Flerov Laboratory of Nuclear Reactions. The construction
CrpouTenbCTBO (PaOpUKH CBEPXTSIKEIBIX JJIEMEHTOB of the factory of superheavy elements
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Na6opatopusi TeopeTuyeckon pusnkn
umMm. H.H.Boronto6oBa

MonuduipoBaHHas CTATHCTHYECKAsT MOJIENb TOUKH
Ppa3pbIBa OBLIA UCTIONBF30BAHA JIJIs OTIMCAHUS ICIICHHS AaKTH-
HUJ0B. KITloueBbIM 2JIEMEHTOM MOJIEH SIBJISIETCS] BBIYUC-
JICHUE MOBEPXHOCTEH MOTEHLHAIbHOW IHEpruu. 3HaHHE
nedopmaruit siaep, (GOPMHUPYIONIUX TBOWHBIC SACPHBIC
CHCTEMBI B MOMEHT pa3phIBa, IMEET PelIaoniee 3HauYCHHE.
[Ipocroe orpannyeHne MaKCHMaJIbHBIX 3HAYCHUH aedop-
Malu# siiep B IBOMHOM siIepHON CUCTEME, TIPEVIOKEHHOE
B JaHHOU paboTe, UMUTHPYET AHHAMUYECKHue () EKTHI,
COXpaHsisi [IPU ATOM BCE XapaKTEPHbIE 0COOCHHOCTH CTa-
TUCTUYECKO Mozenu. Bputo moiydeHo xoporee ommca-
HUE 3apsIOBBIX U MAaCCOBBIX pPacIpeeNICHIH, N30TOIMHBIX
TEHJAEHUMI U NOJHOW KUHETHYECKOH SHEPruu OCKOJIKOB
JIEJICHUS B PEaKLUAX 25U+nu2%Pu+n.

Jliist 3TUX peaknuii ObLIO0 U3YYCHO BIMSIHUC dHCPTHH
BO30YKICHUS HAa (POPMY MACCOBOTO, 3apsI0BOrO U H30-
TOITHOTO PACIPEICTICHUN OCKOJIKOB JICIEHUS IPU OTHOCH-
TEIHHO OONBIINX SHEPTHSIX HAJCTAIONUINX HEHTPOHOB (10
55 M»aB). [TokaszaHo, 9TO IBOJIOIMS 3THX XapaKTEPUCTHK
JICNICHISI, @ TAK)KEe CPEeIHEH TOJHOW KHHETHYSCKOH dHEp-
THUU OCKOJIKOB JICJICHUSI C POCTOM DHEPI'UH CBs3aHa C YIIU-
PEHUEM U MI/II'paLII/Ieﬁ MHUHUMYMOB Ha MOBCPXHOCTHU I10-
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TEHIIMAJIbHON SHEpruH. BakHBIM pe3yabTaTOM SBISIETCS
COXpaHCHUE aCHMMETPUYHBIX (OpM pacrpe/iesicHus Mac-
CBI ¥ 3apsi/ia OCKOJIKOB JICIICHUS TIPH JOCTATOYHO BHICOKHX
SHEPTHUSAX BO3OYKIACHUS JENSIIETOCs Spa.

MOoXHO HaJIesATbCs, YTO MpEACTaBICHHbIE MpecKa-
3aHUS DHEPTeTHYCCKON 3aBHCHMOCTH HAOIIONACMBIX Je-
JeHUs OyIyT CTUMYJIHPOBATh OYyIyIIHEe SKCIEPHUMEHTHI
10 HW3YYEHUI0O HEUTPOHHO-UHAYLUUPOBAHHOTO JIEJICHHS
pu 6osiee BEICOKUX YHEPTUAX CTOIKHOBEHU. JleTampHOe
CpaBHCHUC HAIIUX HpeI[CKaSaHI/Iﬁ 1 HOBBIX 3KCHIEPHUMCH-
TaJbHBIX JaHHBIX, KaK OXKUIAeTCs,, MOXKET NaTh JOMOJI-
HUTENBHYI0 WHPOPMALUIO O Tporecce neneHus. lannas
MOZACJIb TAaKXE MOXET OBITh MCIIOJIB30BaHAa JUISA OITMCaHUsA
JICIICHYSI, BBI3BAHHOTO TaMMa-KBaHTaMH, 3apsHKCHHBIMU
YacTUIIAMH U HyKJIOHHOH mepeaadeit, pu OONBITHX SHEp-
THSIX BO30YXKIICHUSL.

Pasca H., Andreev A. V., Adamian G.G., Antonenko N.V,,
Kim Y. // Phys. Rev. C. 2016. V.93. P.054602.

Cpenu peuieHuit ypaBHeHuil MakcBemsia B cocTaB-
HBIX CpEIaX BBIICICHHBIMH SBISIFOTCS JJICKTPOMArHUT-
HbIE KOJICOAHMs, JIOKAJIM30BaHHbIC BOJIM3HM MOBEPXHOCTH
pasznena. OHU CBOOOZHO pacIpOCTPaHSIOTCS BIOJb ATOU
[IOBEPXHOCTH, SKCIIOHCHIIAIBHO CIIaasi B HOPMAJILHOM K
Heil HanpaBiieHuu. [TogoOHbIE peleHust, KOTopble 0ObIY-

Bogoliubov Laboratory of Theoretical Physics

The improved scission-point statistical model was em-
ployed to describe the fission reactions with actinides. The
key element of the model is the calculation of the potential
energy surfaces. The knowledge of the deformations of
the nascent dinuclear system at the moment of scission is
crucial. The simple restriction of maximum deformations
of the nuclei in the dinuclear system tries to mimic some
dynamical effects while still retaining all the features of
the statistical model. A good description of the charge and
mass distributions, isotopic trends and the total kinetic en-
ergy of the fission fragments in the reactions 233U +# and
239pu-+n was obtained.

For these reactions, the influence of the excitation
energy on the shape of the mass, charge, and isotopic
distributions of fission fragments for higher neutron
energies (up to 55 MeV) was studied. The evolution of
these fission characteristics as well as of the average to-
tal kinetic energies of fission fragments with increasing
energy was shown to be related to the widening and mi-
gration of the minima in the potential energy surface.
The important result was the conservation of the asym-

2

metric shapes of the mass and charge distributions of the
fission fragments at high enough excitation energies of
fissioning nucleus.

One can hope that the presented predictions of energy
dependence of the fission observables will encourage fu-
ture experiments to explore the neutron-induced fission
at higher bombarding energies. The detailed comparisons
between our predictions and new experimental data are ex-
pected to add to our understanding of the fission process.
The present model can also be employed for the descrip-
tion of electromagnetic-, charge-particle-, and nucleon-
transfer-induced fission at high excitation energies.

Pasca H., Andreev A.V., Adamian G.G., Antonenko N.V,,
Kim Y. // Phys. Rev. C. 2016. V.93. P.054602.

In compound media, among the solutions of
Maxwell equations those localized near the interface are
in the focus. They freely propagate along this surface,
falling exponentially in the direction normal to it. These
solutions, usually called surface plasmons, for example,
give a decisive contribution to the Casimir attraction of

neutral metallic plates at short distances, d <10 nm. The
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HO Ha3bIBAIOT NTOBEPXHOCTHBIMH IUIa3MOHAMH, JIAIOT OC-
HOBHOM BKJIaJ1, HAIPUMEP, B Ka3UMHUPOBCKOE NPUTSDKEHNE
HeﬁTpaHBHBIX METAJUIMYECKUX IIJIaCTUH Ha MaJbIX pac-
crostHuAX, d <10 HM. YacTOTHI TJIa3MOHHBIX KOJICOaHHM
OTIPEJIeINIAIOTCS. CBOMCTBAMH TIOBEPXHOCTH, KOTOpas IMOJ-
JICP)KUBAET UX CYIIECTBOBAHHE.

MoryT 511 11a3MOHBl PaCIPOCTPAHATHCS 110 JIUCTY
rpadeHa M Kak MONYyYHUTh ero KO3(PHUIMEHTH OTpaxke-
Hus? OTBETHl HAa 3THU BOIPOCH! Ja€T KBaHTOBO-IOJEBast
mozenb [upaka. B 3T0M Mozmenu 3i1€eKTpOMarHUTHOE
10JIe B3aUMOJCHCTBYET CO CHUHOPHBIM IOJEM, (OKUBY-
M) Ha JByMepHOU moBepxHocTH. ChaenaHo 06001Ie-
HUe Moxenu Jlupaka Uil ciaydaeB HEHYJIEBOW Macchl
Hocheneﬁ, HEHYJICBOI'O XUMMHUYCCKOT'O MOTCHIIMAJIa U KO-
HEYHOU TeMIIepaTyphbl.

OTpa)KeHI/Ie OJICKTPOMAaruuTHBIX BOJIH OT JIMCTa
rpadeHa MOAYMHSCTCS ypaBHEHUSIM MakcBeuia ¢ ycio-
BUSIMH CHIUMBKH, B KOTOPBLIC BXOAUT HOﬂﬂpHSaLII/IOHHbIﬁ
TeH30p. B Bexyiem mopsiike TEOpUU BO3MYLIEHUH eMy
COOTBETCTBYeT oOfHomeTnenas auarpamma ®deifHmaHa
g 2+ 1-MepHBIX  (epMHOHOB, B3aMMOICHCTBYIOIIIX
¢ 3+ 1-mepHbiMu (oToHaMU. [loIsIpU3aLMOHHBIA TEH30D
ObLT BBIYMCIICH MPU KOHEYHOH TeMIIepaType, MOCiIe 4ero
KO3 (QHUIUEHTH! OTPAXKEHHS YAaJI0Ch BBIPA3UTh Yepe3 ero
KOMIIOHEHTHI. [Ipu yacTore, paBHOI 4aCTOTE IOBEPXHOCT-
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HOTO TUTa3MOHA, KOA(PPUIIUEHTHI OTPKEHUS MUMEIOT I0-
mroc. 13 3T0r0 yciaoBust ObUIN TTOTYYEHBI 3aKOHBI JTUCTICp-
CHH TIOBEPXHOCTHBIX IIJIa3MOHOB JIJIsl 00SHX MOJISIPU3aLUi
IIEKTPOMAarHUTHOTO TIOJIS.

Bbu10 paccMOTpeHO BIUsSHUE KOHEUHON TeMIepaTypsl
Ha MOBEPXHOCTHBIE MJIa3MOHBI rpadeHa ¢ KOHEYHOW Mac-
COBOW IIENBIO M HYJIEBBIM XHMHUYECKHM ITOTECHIHAJIOM.
IIpu HyneBoil Temmeparype B OTCYTCTBUE XMMHUYECKOIO
MOTEHIMaja MIa3MOHHOE PEIIEHHE CYIIECTBYET TOIBKO B
nonepeyno-aekrpuyeckoid (TE) momisipusanuu anexrpo-
MarHuTHOro mosis. ITokasaHo, 4TO ¢ pOCTOM TemIepary-
PBI 3TO pemieHne ciaadeeT, 3aT0 BO3HUKAET W PACTET MO-
MepeYHO-MarHUTHBIN M1a3MoH. [laHa olleHKa MaKCUMallb-
HOM Temneparypsl, npu KoTopoi ucuesaerT TE-mia3MoH.
Harprmep, st MaccoBoii memn ~ 5-1073 9B sta Tem-
nepaTypa coctapiser nmpuMepHo 226 K. O6HapyxeHo He-
KOTOPOE CXOJICTBO MEXKIY BIUSHHEM TeMIIEPaTypbl U KO-
HEYHOTO XMUMHUYECKOTO MOTEHINATIA.

Bordag M., Pirozhenko I. G. QED and Surface Plasmons on
Graphene // Int. J.Mod. Phys. A. 2016. V. 31. P. 1641027.

Bordag M., Pirozhenko I. Surface Plasmon on Graphene at
Finite 7'/ Int. J. Mod. Phys. B. 2016. V. 30. P. 1650120.

Pa3paboTkoii Mojeneli KBaHTOBOTO MarHeTH3Ma JJis
MHOTOUYHNCIIEHHOTO CEMEHCTBa HOBBIX (PYHKIIMOHAIBHBIX

frequencies of plasmonic oscillations are defined by the
properties of the surface supporting their existence.

Can plasmons propagate along a graphene sheet and
how to compute its reflection coefficients? The answers to
these questions are given within the Dirac quantum field
model of graphene. In this model the electromagnetic field
interacts with a spinor field living on the two-dimensional
surface. The generalizations for nonzero carriers’ mass,
nonzero chemical potential and finite temperature are per-
formed.

The reflection of the electromagnetic waves by a gra-
phene sheet obeys the Maxwell equations with matching
conditions, which comprise a polarization tensor com-
puted within the Dirac model. In the leading order of per-
turbation theory it corresponds to a one-loop Feinmann
diagram with 2+ 1-dimensional fermions interacting with
3+ 1-dimensional photons. The polarization tensor was
derived at finite temperature, and then the reflection co-
efficients were expressed in terms of its components. At
the plasmon frequency a reflection coefficient has a pole.
This condition was used to obtain the dispersion laws for
surface plasmons in both polarizations of the electromag-
netic field.

2l

The influence of temperature on the surface plasmons
on graphene with a finite mass gap and a zero chemical
potential was studied. At zero temperature, without chemi-
cal potential the plasmonic solution exists only in trans-
verse electric polarization. It was demonstrated that with
increasing temperature this solution faints, while the trans-
verse magnetic plasmon emerges and grows. An estimate
was given for a maximal temperature which corresponds
to vanishing TE-plasmon. For example, with the mass gap
achieving ~ 5-1073 eV, the approximate temperature is
about 226 K. Certain similarities of these features with
those found previously in the case with the nonzero chemi-
cal potential but zero temperature were observed.

Bordag M., Pirozhenko I. G. QED and Surface Plasmons on
Graphene // Int. J.Mod. Phys. A. 2016. V.31. P.1641027.

Bordag M., Pirozhenko I. Surface Plasmon on Graphene at
Finite 7'// Int. J. Mod. Phys. B. 2016. V.30. P. 1650120.

Models describing quantum magnetism in a wide
family of new functional materials — iridium oxides —
are now elaborated by the international team of researchers
from Great Britain, Germany, Greece, India, Russia,
Romania, and Japan. From JINR, the leading scientific
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MaTepuagoB — OKCHIOB MPHUIWS — 3aHITa MHTEPHAlU-
OHaJIbHAS TPYIIa HccliefoBareneil n3 Benukobpuranumy,
I'epmanumn, I'peumu, Wunuu, Poccuu, PymbiHun wu
SAnonun. Ot OUSU B paboTe ydacTByeT BeAyIIMd Ha-
yuHbIi coTpyaHuK Jlaboparopuu TeopeTnyeckoi GU3UKH
B.10.FOmanxaii. Cpeau MHOTOYHCIEHHBIX HAYYHBIX ITy-
OMKaIMi, BBITYIIEHHBIX TPYIITOH 32 ITOCIIETHIE TPH IO/,
BTOpasi Ha ux cuery crarbs B «Nature Communicationsy
omyoOnukoBaHa B 2016 .

B cBoeii paboTe aBTOPHI HCCIICIOBAIHU CIICACTBHUS Clla-
00ro0 HapyIIeHUS TeKCarOHATBFHON CHMMETPHH ITaHAPHOMN
PELIEeTOYHON CTPYKTYPBI, (POPMHUPYIOIIECH ITOCIIe10BaATEb-
HOCTb MarHUTHBIX CJIOE€B B OJHOM W3 HEJABHO CHHTE3U-
POBaHHBIX CIIOUCTBIX OKCHJIOB HpHuaus. PaBHOBecHOe
HCKaKCHUE PEIICTKH TAKKE MPUBOAUT K IOHMKECHHIO
CHMMETPHH MarHUTHBIX CBSI3€H MEXIY y3JIaMH PELICTKH.
Hcrionb3yst KOMIBIOTEPHBIE TPOTPAMMBI Ul KBAHTOBO-
XMMHUYECKUX KIIACTEPHBIX BBIYMCICHUH B KOMOMHAIMU C

researcher of the Laboratory of Theoretical Physics
V.Yu. Yushankhai participates in this work. Among
numerous scientific publications issued by the team
over the last three years, their second article in “Nature
Communications” appeared in 2016.

In this work, devoted to the study of recently syn-
thesized layered iridium oxides, the authors considered
consequences of a weak breaking of hexagonal structural
symmetry in the lattice forming the sequence of magnetic
layers. The equilibrium distortion of the lattice leads also
to the lowering of symmetry of magnetic intersite bonds.
With the use of the computer codes for quantum-chemi-
cal cluster calculations in combination with the methods
of quantum many-particle theory, the authors offered and
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AHAJTMTUYECKIMU METOIaMH MHOTOYaCTHUIHOW KBaHTOBOU
TEOPHH, aBTOPEI pabOTHI CPOPMYITHPOBATH U 000CHOBAIN
OpPUTHMHAJIBHYIO MOJENAb MATHUTHBIX B3aUMOAECWUCTBUN U
Ha €€ OCHOBE TEOPETUYECKH MpeIcKa3aal HOBBIH THUI Mar-
HUTHOTO OCHOBHOT'O COCTOSIHUSI, HA3BaHHbBIN «CTPYKTYpPOU
TPHUITICTHBIX AUMEPOB Ha 3()h(HEeKTUBHOHN TPEyTOIbHON pe-
meTke ¢ (pycTpUpOBaHHBIM B3anMozeiicTBuem». Jlannoe
MIpe/ICKa3aHue MOXET OBITh MPOBEPEHO C MPUMEHEHHEM
METOJIOB HEHTPOHHOM TU(PaKIIMU U MArHUTHOI HEUTPOH-
HOM CIIEKTPOCKOIIUHU.

Oxcuzp! npuans, Kak COBEPIICHHO HOBBIH KJIacc Mar-
HUTHBIX MaTepHajOB, CBOMCTBA KOTOPBIX MOJHOCTBIO 00-
YCIIOBJICHBI KBAaHTOBBIMH d(p(heKkTaMu, OKa3aiuch B IIEHTPE
BHUMAaHHS HCCIIEOBaTeNIel U3 MHOTHX HAYYHBIX LIEHTPOB
nocie Boixona B 2009-2011 rr. cepun padot I JIxakenu
¢ coaBropamu. Ipy3uHckuii yuenslid I JDxakenu, pa-
6oraBmmit B JlaGopatopuu TeopeTHueckod (HU3UKH
OUSIN no 1999 r. u 3aMTUBIINKN 3[1€Ch KaHIUAATCKYIO

Jly6Ha, anpens. KoiekTHB MOJIOABIX yUIEHBIX,
YAOCTOCHHBIX IIPEMUH IIPE3UICHTA YKPAUHbI
3a Jryqnryro paboty no ¢usuke. CieBa Hampaso:
T.B. Tpormu (JIH® OUSN), B. 1. I1erpenxo,
E. A. Kusuma (KueBckuii HallmoHaTBHBIN
yausepcuteT uM. T.T IlleBuenko)

Dubna, April. A group of young scientists
awarded with the Prize of the President of
Ukraine for the best paper in physics. Left

to right: T. Tropin (FLNP JINR), V. Petrenko
and E. Kizima (Kiev National University after
T. Shevchenko)

substantiated the original model of magnetic interactions.
On this basis, they predicted theoretically the new type of
the magnetic ground state that was called “the structure of
triplet dimers on an effective triangle lattice”. The predic-
tion can be verified by means of neutron diffraction and
neutron magnetic spectroscopy.

Iridium oxides as an entirely new class of magnetic
materials, whose properties are caused by quantum effects,
were the focus of attention of many researchers from numer-
ous scientific centres after the series of papers by G.Jakeli
and coauthors, which appeared during 2009-2011. Georgian
scientist George Jakeli, who worked at the Laboratory of
Theoretical Physics till 1999 and defended there his PhD
thesis under the supervision of V.Yu.Yushankhai and
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mucceprannio mox pykooactBoM B.IO.HOmanmxas u
H. M. Ilnakupl, B HaCTOsALIEE BPEMS PYKOBOIUT HAyUHBIM
npoektoM B MHCcTUTYTE (hmsmku TBepaoro tena OomiecTa
um. M. ITnanxka (IItyTrapr, I'epmanus).

Nishimoto S., Katukuri V., Yushankhai V., Stoll H., Roess-
ler U., Hozoi L., Rousochatzakis 1., Brink J. van den. Strongly
Frustrated Triangular Spin Lattice Emerging from Triplet Dimer
Formation in Honeycomb Li,IrO5 // Nature Commun. 2016. V. 7.
P.10273.

INa6opaTopus MHGHOPMALMOHHLIX TEXHONOrMM

B pabore «JlarpamkeBsl cBs3U 1 quddepeHnanpHas
nexomro3nnust Tomaca» MOKa3aHO, KaK aJrOpUTMHUYECKH
BBIYHCIIUTH TOJHBIA HA0Op anredpanvyecky He3aBUCHMBIX
CBsI3€H JUIsl CHHTYIISIPHBIX MEXaHNYECKUX U TEOPETHKO-TIO-
JEBBIX MOJENeH ¢ MOJMHOMHAIBHBIMH JIarpaHKHaHaMU.
Ecnu paccmarpuBaemast Mozielib B 11e7I0M (TII00aJIbHO) HE
CHHTYJISIDHA, HO B OTHENIbHBIX OOJACTAX JUHAMHYECKUX
(TI07IEBBIX) IEPEMEHHBIX JIArPAHKUAH MOJICII CTAHOBUTCS
CHHTYJISIPHBIM, TO HAIIl TOAXO/] TTO3BOJISIET OTIPEACINTD BCE
TaKue 00JIacTH CHHTYJISIPHOCTH U BBIYHCIIUTH COOTBETCTBY-
IolMe (JoKanbHble) cBA3u. [Ipu 3TOM MBI Ipennonaraem,
YTO JarpaHkuaH sBisercs AndQepeHInarTbHbIM MHOTO-
YWICHOM, W NpuUMeHsieM I depeHHanbHyI0 eKOMITO31-
nuto Tomaca kx ypaBHeHusIM Oiinepa—Jlarpanxa.

- | .
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Gerdt V.P, Robertz D. // Adv. Appl. Math. 2016. V.72.
P.113-138.

IIpenyoskeH HOBBIM MOIXOJ K MOJUHOMHAILHOW af-
MIPOKCUMALK  (CIIAKMBAHUIO) BBICOKHX IOPSIKOB, OC-
HOBaHHbIM Ha MeToAe Oa3ucHbIX aneMmeHToB (MBD).
Koncrpyxkist MBO-MHOTOWIEHA CTPOUTCSI HA TPEXTOYEU-
HOI CETKE W 3aBHUCHUT OT YIPABIAIONIMX MapamMeTpoB X,
a=xq—xy, B= XB — Xo, (YHKIMOHATBHO CBS3aHHBIX
C HE3aBHCHMOM TEPEMEHHON T = X — Xy NPaBHJIOM JIBOM-
HOTO OTHOLIEHUS 4eTbIpex Touek. MBD-mHorounen cre-
TICHU /1 OTIPEJICIISIETCSI 110 YEThIpeM 0a3HCHBIM 3JIEMEHTaM,
3aJJaHHBIM Ha TPEXTOYCUHOMN ceTke: Xg + & < Xy < Xo + [,
af <0. s Bbraucienus Ko3pOUIHUEHTOB TOITHHOMHAIb-
HOU Mozmenu 12-ro mopsiaka moxydeHbl (HOPMYIIbI, 3aBHCS-
1Me OT JUIMHBI MHTEPBAJIA, [IAPAMETPOB &, 5 U 3HAYEHMI
f(m)(xo +v), v=a,f,0, m=0,3. Ipumeneaue MBD-
MHOT'OWJICHOB BBICOKHX CTETIEHEN I KyCOYHO-TIOIMHOMU-
QIBHOM armpoKcuMayu (GpyHKIHMH U CIVIQXKUBAHHS JKCIIe-
PUMEHTAJIBHBIX JAaHHBIX MOBBIIIAECT YCTONYUBOCTh M TOY-
HOCTb BBIYMCJICHUH PU YBEIMUYEHHUH LIara CETKH, a TaKxkKe
[TOHMKAET BBIYMCIUTEIbHYIO CIIOKHOCTh aJITOPUTMOB.

Dikusar N.D.// Math. Models Comp. Simul. 2016. V.8,
No.2. P.183-200.

N.M.Plakida, is now leading a scientific project at the Max
Planck Institute for Solid State Research.

Nishimoto S., Katukuri V., Yushankhai V., Stoll H., Roess-
ler U., Hozoi L., Rousochatzakis 1., Brink J. van den. Strongly
Frustrated Triangular Spin Lattice Emerging from Triplet Dimer
Formation in Honeycomb Li,IrO5 // Nature Commun. 2016. V.7.
P.10273.

Laboratory of Information Technologies

The paper entitled “Lagrangian Constraints and
Differential Thomas Decomposition” analyzes how to
compute algorithmically a full set of algebraically inde-
pendent constraints for singular mechanical and field-the-
oretical models with polynomial Lagrangians.

If the model under consideration is not singular as
a whole (globally) but has domains of dynamical (field)
variables where its Lagrangian becomes singular, this ap-
proach allows one to detect such domains and compute
the relevant constraints. In doing so, we assume that the
Lagrangian of the model is a differential polynomial and
apply the differential Thomas decomposition algorithm to
the Euler—Lagrange equations.
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Gerdt V.P, Robertz D. // Adv. Appl. Math. 2016. V.72.
P.113-138.

A new approach to the higher-order polynomial ap-
proximation (smoothing) based on the basic elements
method (BEM) is proposed. The design of the BEM poly-
nomial is built on a three-point grid and depends on the
control parameters X, @ =Xg — X, B=xg—xy related
to the independent variable 7=x—x, by a cross-ratio
rule. The BEM polynomial of degree n is expressed us-
ing four basic elements given on the three-point grid:
Xo+ @ <x9< xy+ B, @f <0.Formulas for calculating the
coefficients of the polynomial model of order 12 were de-
rived. These formulas depend on the interval length, the
parameters @ and £, and the derivatives f" (g +v),
v=a,B,0, m=0,3. Application of the higher-degree
BEM polynomials for piecewise-polynomial approxima-
tion of functions and data smoothing improves the stabil-
ity and accuracy of calculations when the grid step is in-
creased and reduces the computational complexity as well.

Dikusar N.D. // Math. Models Comp. Simul. 2016. V.8,
No.2. P.183-200.
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Na6opaTopusa pagnaunoHHou Guonorum

[TpomomkeHbl MCCIEAOBAHUS TI0 MOJCIHPOBAHUIO
OMOJIOrNYECKOro JIEHCTBUS TalaKTHUECKOTO KOCMHUE-
CKOTO M3Jy4eHHs B Ha3eMHbIX ycnoBusix. IIpoBeneH ce-
aHc oOyydeHus JTabOPaTOPHBIX )KUBOTHBIX (KPBIC JTMHUH
Sprague—Dawley) mpoToHaMH TEpaneBTUYECKOrO ITy4Ka
¢azorpona JISIT OUSU ¢ nenbpio u3yueHus BIUSHUS pa-
JUalyi Ha (yHKIWH [EHTPAJIbHOW HEPBHOW CHUCTEMBI.
CyMMapHO B OJKCIIEpHMEHTE HCIIOIBh30BaHO 64 camia
KpBIC B Bo3pacte § Hezenb. [lecsTh )KUBOTHBIX COCTABUIIN
IpYIILy HEOOITyUYeHHOTO KOHTPOJIS, @ OCTaJIbHbIE ObLIN 00-
JIYUYCHBI B KpaHHWOKAayJaJIbHOM IIOJIO)KCHUU IPOTOHAMHU C
sHeprueit 170 M»B B noze 1 I'p.

OnHOM M3 3aja4 MPOBOIMMOTO IKCIEPUMEHTA SIBIIS-
eTCsl U3yUeHUE TMHAMUKH TTOBEICHYECKUX Peakuuil mocie
BO3/ICHCTBYS Pa3HBIX BU/IOB M3ITyUSHUH Ha OPraHU3M KPBIC.
Taxxe oToOpaH OMOJOTMUECKHUI MaTepuai Julsl U3yueHUs
MOpP(OJIOrMYecKnX M3MEHEHHI B TojoBHOM Mo3sre. Iy
aHaJin3a HUTOTCHCTHYCCKHUX HOBpe)KJleHI/II\/'I, BO3HHUKAKOIIUX
B KOCTHOM MO3TY HMBOTHBIX, UCIIOIb3yeTCs] CTAHAAPTHBIN
Metadasupit Meton. Jns mccienoBaHus (popMHPOBAHHUSA
1 JIUMUHALMN PaMalliOHHO-UHAYIMPOBAaHHBIX JIBYHUTE-
BoIX paspeBoB JJHK (JIP IHK) B kieTkax rummokammna u
MO3KE€YKa NPUMCEHIACTCA METOAUKAa MMMYHOI'MCTOXUMHUYC-
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CKOT'O OKPAlIMBaHMs CPE30B TKAHEH TOJIOBHOTO MO3ra KpbIC
C MCIIOJIB30BaHUEM (NTYOPECIIEHTHBIX aHTHTEN I OeIKOB
mapkepoB 1P JIHK — docdopunmupoBaHHOro rucroHa
YH2AX wu penapanuonsoro 6enka 53BP1. Takue paGoTsl,
MPOBOUMBIE B OCHOBHOM C HCIIOJIb30BAaHUEM MEJKHX 3KC-
MEPUMEHTAIIBHBIX JKMBOTHBIX — KPBIC U MBIIIEH, HalLleTe-
HBl Ha BBISIBJICHHUE MOJICKYJISIPHBIX MEXaHH3MOB, KOTOPbIE
MOTYT JIE)KaTb B OCHOBE W3MEHEHHI TOBEIEHUS U OIepa-
THUBHOW IaMsTH, HAOJIONAEMBIX Yy OSKCIIEPUMEHTAIBHBIX
KMBOTHBIX TIOCJIE OOITydeHHSI.

[IpoBonuMbIe UCCAEAOBAHUS ABMISIOTCS YaCTbIO Hayd-
HOM HPOrpamMMsbl JIJAOOPAaTOPUH 10 M3Yy4YECHHIO MOBEICHYE-
CKHX, HSHPOXMMHYECKUX, KIIETOYHBIX H MOP(OIOTHUECKHX
HapyIICHHUH, BHI3BIBACMBIX BO3/ICHCTBHEM MPOTOHOB U TS-
JKETIBIX 3apsKEHHBIX YACTUL] BBICOKUX PHEPrHil B pa3iny-
HBIX OTJeJIax TOJIOBHOI'O MO3ra U IEHTPajIbHOW HEPBHOU
cucteMsl. MccenoBanye BIUSHUS Pa3sHbIX BUIOB H3ITyde-
HU Ha BBICIIYIO HEPBHYIO JEATEIBHOCTh OPraHu3Ma UMe-
eT OobIIoe 3HAYCHHUE VISl OEHKH PaJHallMOHHOTO PHCKa
MTUJIOTHPYEMBIX KOCMHUYECKHX TI0JIETOB BHE MarHUTOC(EPhI
3emnn. Bo3aMOkHBIE HapyIIeHHS ONEPaTOPCKOIl JesTeNb-
HOCTU KOCMOHABTa, BBI3BAHHBIC BO3/CHCTBHEM TalaKTH-
YECKOT0 KOCMHMYECKOTO H3JIyYEHHUs,, MOTYT HPENCTABIATH
yIpo3y JUIsl 30POBBSI M )KMU3HH WICHOB DKHIAaXa KopaOus
HETIOCPEICTBEHHO B IPOILIECCE TIONIETA.

Laboratory of Radiation Biology

Research has been continued on modeling the biologi-
cal action of galactic cosmic radiation in terrestrial condi-
tions. Sprague—Dawley rats were irradiated at the thera-
peutic proton beam of the Phasotron (JINR Laboratory
of Nuclear Problems) to study the effect of radiation on
the central nervous system functions. In total, 64 eight-
week-old male rats were used in the experiment. The non-
exposed control group included 10 animals; the rest were
irradiated with 170-MeV protons at a dose of 1 Gy in the
craniocaudal position.

One of the tasks of this experiment is to study the dy-
namics of the rats’ behavioral reactions after exposure to
different types of radiation. Also, biological material was
obtained to study the morphological changes in the brain.
For the analysis of the cytogenetic damage developing in
animals’ bone marrow, the standard metaphase method is
used. The formation and elimination of radiation-induced
DNA double-strand breaks (DSBs) in hippocampus and
cerebellum cells are observed with the technique of im-
munohistochemical staining of rat brain sections involving
fluorescent antibodies of DNA DSB marker proteins, the
phosphorylated histone y H2AX and repair protein S3BP1.
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This kind of research, performed mainly on small experi-
mental animals like mice and rats, is aimed at identifying
the mechanisms that can underlie the changes in the be-
havior and operational memory observed in experimental
animals after exposure.

This study is part of the Laboratory’s programme
of research on the behavioral, neurochemical, cell, and
morphological changes induced in different parts of the
brain and central nervous system by high-energy pro-
tons and heavy charged particles. Research on the action
of different types of radiation on the organism’s higher
nervous activity is significant for the evaluation of the
radiation risk of manned flights beyond the Earth’s mag-
netosphere. The possible disorders in cosmonauts’ op-
erational activity caused by exposure to galactic cosmic
radiation can endanger the health and life of the crew
during the flight.

University Centre

Education. On 22 and 24 June, fifteen students of
the JINR-based Department of Fundamental and Applied
Problems of Microworld Physics of MIPT defended their
Bachelor and Master theses.
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Y4yebBHO-Hay4YHbIW LeHTpP

YueOublii npouecc. 22 u 24 UIOHSA COCTOSAIHCH 3a-
HIMTHI OaKaJIABPCKMX U MAarucTepPCKux pabot 15 crymeH-
TOB 0a30B0i1 Kadenphl (yHIaMEHTAIBHBIX M MPUKIAIHBIX
npobnem ¢pusrku mukpomupa MOTU.

MesxayHaponHasi JeTHSISl CTyleH4YecKasl NMPaKTH-
ka. B nepBom stame mpaxtuku 2016 1., KOTOphIi cTap-
ToBan 23 Mas, y4acTBOBajl0 28 CTY/IEHTOB, aCIUPAHTOB
U MOJIOJIBIX YYEHBIX U3 16 yHMBEPCUTETOB U Hay4HO-UC-
CIIeA0BaTeNbCKUX LIEHTpoB Erumnra, B ToM uucie Anek-
CaHJIPUICKOrO YHUBEPCUTETA, YHUBEPCUTETA anb-A3zxap,
VYuusepcurera AiiH Illamc, Yauepcurera Cayt Bamin,
Kaupckoro yausepcutera, Erunercko-poccuiickoro yHu-
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BepcuTeTa M Ap. Ha ydacTue B mpaxTuke ObUIO MOJAHO
6onee 100 3asBok. C 2009 1. ydacTHUKaMH ITPAKTHK CTAIH
136 cTynenToB u acniupanToB u3 Erunra.

[TporpamMma BKIFO9Yana O3HAKOMHUTEIIBHBIC JEKIUU O
nesrenapHocTH Taboparopuii OMSIN, sxckypenu. OcHOBHOE
BpEeMS OTBOAMIIOCH BBITIONIHEHUIO y4eOHO-HCCIeI0BaTeNb-
CKHMX TPOEKTOB. ba3a yueOHO-McCiIe1oBaTeIbCKUX TPOEK-
toB Ha caitre YHII (http://uc.jinr.ru) comepxur 61 mpoexr.
Jlis mepBoro sTama MpakTHKHA COTPYTHHKH JIabopaTopwid
noaroroBunu 32 npoekra, 13 u3 uux — B JISIP. B nocnen-
HUH JeHb MPAKTUKH YYACTHUKH MTPEACTABUIN OTUETHI-IIpe-
3EHTAIMHU O BBIIIOJTHEHHOW paboTe.

Cpoku IpoBeIeHUs] BTOPOTO dTamna /i CTY/ICHTOB U3
ctpan EBpombl — ¢ 3 mo 24 wrois, TpeTbero Tama st
ctyneHToB n3 FOAP — c 4 o 25 centsiopst.

JyOHa, 23 mast —

11 urons.
MesxtyHnapoaHas
MPaKTUKA IS
crynentoB APE.
Brimonnenue yueOHo-
HCCIIEIOBATEIBCKUX
MIPOEKTOB

Dubna, 23 May —

11 June. The
international practice
for students from ARE.
Doing class research
projects

International Student Practice in JINR Fields of
Research 2016. On 23 May, the first stage of the Prac-
tice 2016 began. Traditionally, the first stage is attended
by representatives of Egypt. Twenty-eight students, post-
graduates and young scientists from 16 universities and
research centres of Egypt had passed the national selec-
tive competition. Among them were members of the Uni-
versity of Alexandria, Al-Azhar University, Ain Shams
University, South Valley University, University of Cai-
ro, Egyptian Russian University, and others. More than
100 applications were submitted for participation in the
Practice. Since 2009, 136 students and postgraduates from
Egypt have become participants in the event.

The programme included introductory lectures on the
activities of the JINR laboratories and excursions. The
main focus was on the accomplishment of research proj-
ects. The database of projects at the UC website (http://
uc.jinr.ru) contains 61 projects. For the first stage of the
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Practice the staff members of the laboratories prepared
32 projects, 13 of them by FLNR. On the last day of the
Practice the participants presented their reports on the
work performed.

On 3-24 July, the second stage was held for students
from the European countries.

On 4-25 September, students from South Africa will
attend the third stage.

International Scientific Schools for Teachers of
Physics at JINR. On 19-25 June, Dubna hosted the Sev-
enth School for Teachers of Physics from the JINR Mem-
ber States. Among the participants were 26 teachers and
8 students from Bulgaria, Russia, and Ukraine. The Rus-
sian Federation was represented by teachers and students
from the Vologda, Moscow, Rostov, Samara, Sverdlovsk,
Tambov and Chelyabinsk regions, the Crimea, the Nenets
AR, Tatarstan, and Chuvashia.
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Me:xayHapoaHble Hay4Hble IIKOJIBI /ISl Y4HTe-
aeit pusukn B OUSHN. 19-25 uronst B JlyOHe B cenpMoii
pa3 IpoxXoawIa IIKoJia JUIsl y4uTesed (pHU3MKN U3 CTpaH-
yuactar OMSN. Ee yaacTHrkamMu ctanm 26 mperogaBa-
teneit u 8 yuamuxcsa u3 bonrapun, PO u Ykpaunsl. PO
TIPE/ICTABILUTN YUNTEIsl M y9eHHKN U3 Bonoroackoit, Mo-
CKOBCKOH, PoctoBckoii, Camapckoii, CBepasioBckoi, Tam-
OoBckoli, Yensounckoir obnacreii, Kpeima, Henerkoro
AO, Tarapcrana u UyBammm.

C 26 wnions mo 1 urong cocrosynack 3-s MIKOJa JUIs
yuauteneit u3 Mocksbl u [ToqMockoBbs Tipu (hHHAHCOBOM
noajep>kke MOCKOBCKOTO TOPOJCKOTO JOMa YUHTENs.
B Heit npunsanu yuactue 20 npenongaBareneil 13 MOCKBBI.

B mporpammsI 1Ko, ¢ y4eTOM TOKeTaHni y9acTHH-
KOB, OBUTM BKJTIOUEHB! HAyYHO-TIOMYNISAPHBIC JICKIIUN BEIY-
mux cnenuanucros OSSN, skckypenn Ha 6a30BbIe ycTa-
HOBKH OVISIV, 3HAKOMCTBO C OITBITOM MTPOEKTHOH pabOTHI
B (DU3MUECKOM NPAKTHKYyME M «JIOMAllHee 3aJ[aHue» s
IIKOJIBHUKOB. CTapIIeKIaCCHUKK TPEICTAaBIIIN JIOKIAIbI
Ha HaydYHOM cemMuHape. [y yuuTeneii ObUT mpoBeIeH Kpy-
bl cTon «CoBpeMeHHbIe MPoOiIeMbl (PM3UKH U METO/IU-
Ka MpenoaaBaHus GU3UKA B IIIKOJIEY.

Hayunas mkona Juis poCCHMHCKHMX yuuTenaed (U3UKH
B LIEPH mpoiiner ¢ 30 okTs6pst o 6 HostOpst 2016 1.

JleTnsisi crynenyeckasi nporpamma OUSN. B stom
rofy B JIETHEM CTYIEHYECKOH MPOrpaMMe y4acTBOBAJIU
CTYIEeHTHI U actiupantel u3 MI'Y, MOTU, MUDU, By30B
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Canxkr-IlerepOypra (CIIOI'Y, CIIGI'OTY «JIOTWN», yHu-
Bepcurera UTMO), benopyccun, Ermnra, Kaszaxcrana,
Ky6s1, [Tonemm, Pymerann, CrioBakun u FOAP, Bcero 41
YeIIOBeK.

B Teuenue 6—8 Henenb y4aCTHUKH BBIMOJIHSIH HC-
CJICIOBATEIbCKUE MPOEKTHI 0] PyKOBOJICTBOM HAyYHBIX
coTpynHHKOB B Jaboparopusx OUSIU. Hayunble Hanpas-
JIeHHs JIeTHEH cTyaeHuecko nporpammsl OVIAN 2016 1.

* TEOpETHYECKasl U MaTeMaTHuecKas (GU3MKa;

* (U3MKa DIEMEHTAPHBIX YACTHUIL;

* sepHast (QU3NKa;

* CETH, KOMITBIOTHHTI, BBIYUCIHUTENbHAS (DU3HNKA;

* YCKOpUTEIbHAS TEXHUKA;

* JETEKTOPHI YaCTHII;

* HEeWTpoHHasl (hU3UKa;

* (U3MKA KOHJICHCUPOBAHHBIX CPE;

* IPHUKJIAJHBIC HCCIIEN0BAHMS C TIPUMEHEHUEM METO-
JIOB siiepHOM pU3nKH.

Busutbl. Jleknmum o JesTenbHOCTH  1a00paTopuid
OUAUN n skcKypenn Ha 6a30BbIe YCTAHOBKH, 3HAKOMCTBO
¢ pabotoii MenuKo-TexHU4Yeckoro komruiekca JIAII, me-
MOHCTpanuy (pUIBMOB B BU3UT-LEHTPE, HAYYHBIC OIIBITHI,
9KCKYPCHH IO TOPOIY, a TAaKKE 3aHATHA B (PU3NIECKOM
npaktukyme YHI] Obutn opraHu3oBaHbI:

* 24 mapra s 13 yganmuxcs [pesunertckoro pusn-
ko-maremaruueckoro nuies Ne239 (Canxr-IlerepOypr);

Jy6na, 19-25 nrons. lllkona st yuurenet ¢pusuku u3 cTpan-
yuactaul OMSAN

Dubna, 19-25 June. A school for physics teachers from JINR
Member States
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e 25 ampens mma 10 ydammxcs mkoisl Ne 1212
(Mocksa);

e 12 mas s 10 ygammxes 11-ro xmacca ryOHEHCKON
mKoJtbl Ne 1;

e 30-31 mas mug 24 IIKOJIBHUKOB 8-TO Kiacca W3
CMoJeHCKa;

* | mrors mig 25 ygammxcs 10-X KIIaccOB IIKOJIBI
Ne51 (Teeps);

* 67 mrons mns 18 yuammxcs BepnuHCKOHM IKOIBI
¢uzuku um. [Hrona @. Kennenuy;

* 10 urons 11 13 IIKONEHUKOB (PH3UKO-MaTeMaTHde-
ckoro kiacca nuues (banammuxa);

e 10 wmroHs Wit 28 BOCHHUTAHHHUI[ ITAHCHOHA
MunucrepcrBa 000ponst PD.

14 mrons g 70 gereid u3 ropozackoro jarepst «Jlero»
(na 6a3e rumHazuu Noe8) ObUIM ITPOBEICHBI YBIICKATEIb-
HBIC JEMOHCTPAIIAHU OIBITOB C JKUAKIM a30TOM.

Buneoxondepenuusi. 19 mas cocrosnack BUAEO-
rxoH(pepenuus Mmexay OMSN u mxomoit Ne 185 (Mocksa).
Corpynuuku OUSIN oTBevanu Ha BOPOCH ydaIiuxcst 00
ycrpoiictBe u pabdore Oyaymero komtaiaepa NICA u me-
nuko-TexHuueckoro kommiekca JIAIL IllkonbHuKam pac-
CKa3alll 0 BOCTPEOOBAHHOCTH MHXKCHEPHBIX CHEIUAIBHO-

AT THE LABORATORIES OF JINR

CTCH U 0 BO3MOXXKHOCTH NMPUMEHEHHSI MPO(HECCHOHATBHBIX
suanuii B OVSN.

PoGoToTexnnuecknii XakaToH AJ8 INKOJIbHUKOB
RoboHACK CROC. 21-22 wmas B [/lyOHe B TMMHa3uu
Ne8 nm. H. H. Boromo6oBa mpoBonmics pobOTOTeXHUYE-
CKHMi1 XakaToH U1 mKoiIsHIKOB RoboHACK CROC.

O ObuT OpraHW30BaH 10 WHUIMATUBE KOMITAaHWN
CROC, opmHOro M3 KpymHEHIINX CHCTEeMHBIX HHTErpa-
TopoB B obmactu IT (mampamienme «Pa3BuTHE MIKONB-
Horo [T-oOpasoBanms»). OCHOBHbIE HapTHEPHl KOMIIa-
HUM: Y4eOHo-HayuHbld 1ieHTp OWSM, rumnazms Ne§
um. H. H. Boronto6oBa u MexpernoHaabHash KOMITBIOTEP-
Hasl [IKOJIA.

B xakarone npuHsuM ydactue 23 IKOJIbHUKA C 5-TO
o 11-# xnace u3 Jlyonsr n Jimutposa. B nmporpamme Obiu
MOATOTOBUTENIFHBIE JIKIIUH, TPAKTUYECKHE 3aHATHSI, KOH-
KypCBI ¥ TOHKH COOpaHHBIX POOOTOB.

MoBbimenne kpaaupukanuu. 31 mas OOpa3zosa-
TEJILHBIM IIeHTpoM «JlyOHa» mist 33 pykoBogureneil u
cnenuaiucToB moxpasaeneHnit OMSAM Obuio opranuso-
BaHO oOyueHme 1o nporpamme «IloxkapHo-TexXHIIECKUit
MHHAMYM.

On 26 June — 1 July, the Third School for Teachers
from Moscow and the Moscow Region was held with the
direct financial support from the Moscow City Teacher’s
Club. The event was attended by 20 teachers from Moscow.

Taking into account the requests of the participants,
the programme included popular-science lectures by the
leading specialists of JINR, excursions to the JINR ba-
sic facilities, hands-on activities in the UC Physics Lab
and “Homework” for school students. The high-school
students presented their reports at the scientific seminar.
The round table on “Modern Problems of Physics and
Methods of Teaching Physics at School” was organized
for the teachers.

On 30 October — 6 November, the Scientific School
for Russian Teachers of Physics at CERN will be held.

Summer Student Programme at JINR 2016. The
Summer Student Programme 2016 involved students and
postgraduates from MSU, MIPT, MEPhI, the universities
of St. Petersburg (St. Petersburg State University, ETU
“LETI”, ITMO University), Belarus, Egypt, Kazakhstan,
Cuba, Poland, Romania, Slovakia, and South Africa, 41
students in total.

EI

During 68 weeks the participants carried out research
projects in the laboratories of JINR, being supervised by
the JINR scientists. The research areas of the Summer
Student Programme at JINR 2016 include:

* Theoretical and Mathematical Physics;

» Elementary Particle Physics;

e Nuclear Physics;

* Networking, Computing, Computational Physics;

* Accelerator Physics;

¢ Particle Detectors;

* Neutron Physics;

» Condensed Matter Physics;

» Applied Research with the Use of Nuclear Physics
Methods.

Visits. Lectures on the activities of the JINR labora-
tories and excursions to the basic facilities, introduction to
the operation of the Medical-Technical Complex of DLNP,
films in the visitor centre, demonstration of experiments,
city tours, as well as hands-on activities in the UC Physics
Lab were organized:

e on 24 March — for 13 students of the Presidential
Physics and Mathematics Lyceum No. 239, St. Petersburg;
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Jy6Ha, 21-22 masi. XakaToH 110 CIIOPTUBHON pOOOTOTEXHUKE

* on 25 April — for 10 students from School No.1212,
Moscow;

e on 12 May — for 10 high-school students from
School No. 1, Dubna;

* on 30-31 May — for 24 students from Smolensk;

* on 1 June — for 25 high-school students of School
No. 51, Tver;

e on 6-7 June — for 18 students of the John
F.Kennedy Physics School, Berlin;

e on 10 June — for 13 high-school students from
Balashikha;

* on 10 June — for 28 students from the Boarding
School of the Ministry of Defense of the Russian
Federation.

On June 14 a demonstration of experiments with lig-
uid nitrogen was organized for 70 children from the sum-
mer camp “Leto” (based in Gymnasium No. 8).

Videoconference. On 19 May a videoconference be-
tween JINR and Moscow School No. 185 was held. The
JINR staff members answered the students’ questions
about the design and operation of the future collider NICA
and the Medical-Technical Complex of DLNP. The school
students heard about engineering professions currently be-
ing in great demand and the possibility of using one’s pro-
fessional potential at JINR.

Robotics Hackathon for School Students Robo-
HACK CROC. On 21-22 May, the Robotics Hackathon

EI

Dubna, 21-22 May. Hackathon on sport robot technology

RoboHACK CROC for school children was held in the
Dubna School No. 8 named after N. N. Bogoliubov.

The Hackathon was held at the initiative of CROC,
one of the leaders among the system integrators in
the field of IT (in the direction “The Development of
School IT Education”). CROC’s main partners are the
JINR University Centre, School No.8 named after
N.N.Bogoliubov, and the Interregional Computer School.

The Hackathon was attended by 23 pupils of the 5-11
grades from the cities of Dmitrov and Dubna. The pro-
gramme included introductory lectures, workshops, com-
petitions, and robot races.

Skill Improvement. On 31 May, the Educational
Centre “Dubna” organized a training programme on “The
Basics of Fire Safety” for 33 executives and specialists of
JINR subdivisions.
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KBaHTOBBIC NIPOLIECCH] B KOPOTKUX M MHTEHCUBHBIX
IEKTPOMATHUTHBIX (J1a3€PHBIX) MOJIAX

BricTpelil mporpecc B ja3epHONl TEXHOJOTHUU JIAET
OecIpenieICHTHYI0 BO3MOKHOCTh HCCIE0BaTh MOBEJC-
HUE KBAaHTOBBIX IIPOI[ECCOB B MHTEHCUBHBIX IEKTPOMAr-
HUTHBIX (OM) nomsax. Yxe JOCTUTHYTa HHTEHCHUBHOCTH
J1a3epoB IL~2<1O22 Br/cm2, u IIPA 3TOM OXKHUJAETCH,
4TO MHTeHCHBHOCTH Topsmka I; ~1023..10%% Br/cm?
OyxyT mosyueHsl B Ommxaiimiee Bpems. Psiy masepHBIX
MIPOEKTOB Co3/1aeTcs B cTpaHax-ydacTHunax OWUAN nmmn
cTpaHax, cBa3aHHbIX ¢ OMSU Ha ocHOBe JIBYXCTOPOH-
HUX JOTOBOpPOB, Hampumep: mnpoekT «Buropean Laser
Infrastructure», o6venunsromuii Yemckyro PecmyOnuky,
Benrpuio u PyMbIHUIO; II€TaBaTTHBIN [TapaMeTPUUECCKUL
nasep, coznasaemblii B Capose (Poccus); naszepsl Ha cBo-
6omuprx snektponax B DESY (I'amOypr, I'epmanms) u
Ha JIPYTUX YCTaHOBKaX B M3BECTHBIX MUPOBBIX I[EHTPAX
(cm. ccpuiku B [1]). Ctonp BeICOKass HHTGHCUBHOCTH Jia-
3epHBIX ITyYKOB BO3MOXHA TOJIBKO B KOPOTKHX, (hemTO-
CEKYH/JHBIX UMITYJIbCaX, YTO COOTBETCTBYET HECKOIBKUM

A. L. Titov

OCIIIIISIUAM (MU JTaXKe JOJSAM OCHUJUIALNAN) B OTHOM
UMITyJTbCce. DTO CTaBUT NMPUHIUITHAIBEHO HOBBIC YCIOBHS
JUTsl TCOPUHU: KBAHTOBAas DJICKTPOAMHAMUKA CTAHOBHT-
Cs HEJIMHEMHOW C CYLIECTBEHHO HEJOKaJbHbIMU DM-
B3auMozelcTBusMu. Kak pesynbrar, Teopus mnpelcka-
3bIBACT KAYECTBCHHO HOBBIA 3(P(PeKT MHOrohoTOHHOrO
B3aMMOJICHCTBUS TPOOHOTO (POTOHA WIIH AIIEKTPOHA C Jia-
3epHBIM HMITYJIBCOM. B KadecTBe mpuMepa paccMOTpUM
o0pasoBanme ¢ e~ map npH B3aMMOICHCTBHU BHEIIHETO
(npoGHOTro) GOoTOHA C JTa3epHBIM UMITYJIHCOM U 0000IIEH-
HOC KOMIITOHOBCKOC DPAacCESHHUE DIIEKTPOHA HWHTCHCHUB-
HBIM JIa3€PHBIM UMITYIIECOM.

Hwke MBI HCTTIOIB3YEeM €CTECTBCHHOE MPEATIOIOKCHHUE,
YTO JIA3EPHBIN [UPKYISPHO MOJISIPU30BAHHBIN HMITYIIEC MO-
JKeT OBITH anMpOKCHMHUPOBaH DM YeTHIPEXIIOTECHIIAAIOM
B aKCHAIBHON  KaIHOpOBKE AH=(0,A(p)) c
A(P) = f(P)(ajcos ¢ +a,sin ), tne p=k-x ecrb un-
BapuaHTHas (asa ¢ 4-BOJHOBBIM BekTopoM k = (w, k),

Quantum Processes in Short and Intensive
Electromagnetic (Laser) Fields

The rapid progress in laser technology offers novel
and unprecedented opportunities to investigate quantum
systems with intense laser beams. The laser intensity /; of
~2-1022 W/cm? has already been achieved and intensi-
ties of an order of 7, ~1023..10%5 W/cm? are envisaged
in the near future. A number of these projects are being
developed in the Member States of JINR or closely re-
lated to JINR on the basis of bilateral agreements (e.g.,
the European Laser Infrastructure project involved the
Czech Republic, Romania and Hungary; the PEARL laser
facility at Sarov/Nizhny Novgorod, Russia; the XFEL fa-
cility in DESY/Hamburg, Germany, and some other laser
centres around the world (see, for example, [1] and refer-
ences therein)). The high intensities are provided in short
pulses at a femtosecond pulse duration level with only a
few oscillations of the electromagnetic (e.m.) field or even
subcycle pulses, which requires the development of the
quantum electrodynamics at the new level: it becomes es-
sentially nonlinear with nonlocal e.m. interactions. As a

EI

result, the theory predicts the new important qualitative
effect: multiphoton interaction of an external electron or
photon with an intensive laser pulse. Here, we illustrate
the new phenomena by the example of et e~ -pair produc-
tion in interaction of an external photon with the intensive
laser pulse and the generalized Compton scattering of an
external electron off the powerful laser.

We assume that the laser pulse is approximated by the
circularly polarized e.m. four-potential in the axial gauge
A*=(0,A(d)) with A(d)= f(P)(a;cos P+ a,sin ),
where ¢ = k - x istheinvariant phase with the four-wave vec-
tor k = (w, k), obeying the field property k2 =k - k =0 im-
plyingw=Ikl,a o) =a( ,y la,l 2= la 2=a? aya, =0;
transversality means ka, , =0 in the present gauge. The
envelope function f(¢) (f(¢p) — 0 at ¢ — + c0) accounts
for the finite pulse length. In the case of the infinitely long
pulse, f(¢)=1. To define the pulse duration, one can use
the number N of cycles in a pulse, N =A/7 =1w/2,
where the dimensionless quantity A or the duration of the
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YIOBJIETBOPSIIOIIMM ~ YCIOBUSM k2 =k - k=0, w=Ikl,
a(1,2) = Ay, y)s 12, 2= lal 2=a? a,a, =0; B BBIOpaHHOI
KamuOpoBKE  TIOMEPEYHOCTh  O3HAYaeT ka, ,=0.
Orubaromas gynxuus umnyiasca  f(p) (f(p) -0 npu
¢ — * oo) onmckiBaeT GOPMY M IJTUTENTBHOCTH UMITYJIbca. B
ciayyae OECKOHEYHO JUIMHHOrO ummyibea f(p) =1.
JUTITENEHOCTH IMITYITECa MOYKHO XapaKTepPH30BaTh YACIOM
ocrisiumii N B umnynsce, N = A/7 = tw/2, tae 6e3pas-
MepHas BeJIMYMHA A WK JIUTENLHOCTh UMITYIIbCA T SIBJIS-
IOTCSL YIOOHBIMH TIepeMeHHBIMH. DYHKIWS orubdarorieit
OIPEICISCTCS IBYXIApaMETPUICCKUM (pepMuU-pacipesie-
nenneM f(¢) = cosh(A/b) +1/(cosh(A/b) + cosh(¢/b)).
3TO pacmpeneneHre ONICHIBACT BCE MHOTOOOpa3ue ormuda-
IOLIMX, W3BECTHBIX B JUTeparype. Ilapamerp b wumeer
CMBICIT BpeMeHHU BospacTaHus (yObIBaHUS) orubaromieil B
obnactu ¢ ~ A. Maible BenuumHbl oTHOIIEHU b/A coot-
BETCTBYIOT UMITYJIbCY C «IIOCKOM BEPIIMHOMY . DakTH4ecKu
oTHolieHrue b/A MOXKET paccMaTpuBaThCs Kak BTOPOU He-
3aBUCHMBIA TIapaMeTp OrmOaromieil (ZYHKIHMH JTa3epHOTO
umiyiabca. OTMETHM, YTO KBaHTOBBIC MPOIECCHI B OSCKO-
HEYHO JIMHHBIX DM-TIONSIX ObUTH IeTaIbHO PACCMOTPEHBI
B pabotax Paiica, rpymnmsl Putyca u paboTtax Ipyrux aBTo-
PoB (cchutku cM. B 0030pe [2]). OiHaKO HCIONB30BaHHEIC B
panHux paborax ycnosus A — oo u @ — 0 HE COOTBETCTBY-
IOT TPEOOBAHMSAM COBPEMEHHBIX JIA3EPHBIX MIPOCKTOB, B KO-
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TOPBIX OKHJIAKOTCS OOIBIINE HHTEHCUBHOCTH ], Masible A
1 KOHeuHbIe . Bee 910 TpedyeT pa3paboTku HOBOM TeOpHUu
JUISL WCCJICIOBAHUSI KBAaHTOBBIX IIPOIIECCOB B YCIIOBHSIX
CHJIBHBIX M YABTpakopoTkux OM-moneit. Taxoi momxon
Obu1 paspaboran B Jlaboparopun TeopeTrdeckor (HU3UKH
OUSIN u cymmupoBan B o03ope [1]. WHTeHCHBHOCTB
OM-nonst ~ onpezensercss  Oe3pazMepHON  HIEpEeMEHHOM
EZ=—_¢2(|A)?) /Mez, e M, Macca DJIJIeKTpOHa
u e2/4r=a ~1/137. Tlepemennas £2 cBs3aHa ¢ HH-
TEHCUBHOCTBIO ~ JIa3epHOTO  HMIynbca [ KaK
£2~(5,62-10719) /w? [5B?] {1, ) [Br/cm?]. B cityuae 06-
pasoBanus et e map ymoOHO BBECTH BTOPYIO Oe3pasMep-
HYIO TIepeMeHHy0 & = sy, /s, TIe s eCTh KBaJpar IONHOM
SHEPTHH B CHCTEME IIEHTPa Macc, a TlepeMeHHas sy, = 4M 2
€CTh IIOpOTrOBOE 3HA4YeHHWE HayajdbHOW 3Hepruu. To ecTb
nepeMeHHast § SABJISACTCSA YUCTO KMHEMATHYCCKOU BEIIMYH-
HOIA 1 03Hauaer, 4to 1pu § > 1 nuHeiiHbi nporece bpetita—
Vumnepa 7’ + 7 — e + ¢~ HAXOOUTCA MOJ IOPOTOM U KH-
HeMaTH4eckH 3anpenieH. OHako MHOTO(OTOHHEIE Y dek-
ThI, BEI3BAHHBIE HEMTMHEHHBIM MPOLIECCOM 7/ +ly—e T + e,
pasperiensl qaxe st § > 1. Mbl Ha3bIBaeM Takue MpoLec-
CBI TIOJMOPOTOBBIM poxkieHneM ¢t e ™ map. TlonHbIi BBIXOM
(BEpOSITHOCTD pogmaeﬂna) et e™ map ompenensercs: unTe-

rpasiom W= [ diw(l), tne w(l) ects maprmanpHas Be-
1

min

pulse 7 are further useful measures. The envelope func-
tion is described by the two-parameter symmetrized Fermi
shape widely used for parametrization of the nuclear den-
sity:  f(@)=cosh(A/b) +1/(cosh(A/b) + cosh(p/b)).
This shape covers a variety of relevant envelopes dis-
cussed in literature. The parameter b describes the ramp-
ing time in the neighborhood of ¢ ~ A. Small values of
the ratio b/A cause a flat-top shaping. In fact, the ratio
b/A can be treated as the second independent parameter
for the envelope function. Note that the quantum processes
occurring in the interactions of charge fermions in an in-
finitely long e.m. pulse were investigated in detail in the
pioneering papers of Reiss, Ritus group and some others
(see, for example, [2] and references therein). However,
the conditions A — co and w — 0 considered in these pa-
pers do not correspond to the conditions of modern laser
projects, where large pulse intensity /;, small A and finite
w are expected, which requires the elaboration of new ap-
proaches for describing the quantum processes in strong
and ultra-short e.m. fields, since the known old methods
no longer work. Such an approach was elaborated at BLTP
JINR and summarized in the review paper [1].

EI

The e.m. field intensity is determined by the di-
mensionless  variable &2 =—¢e2(|A?) /M2, where
M, is the electron mass and e?/4r =a~1/137. The
variable £2 is related to the laser pulse strength I as
E2~ (56210719 /w? [eV3] (I} ) [W/em?].

In the case of the e™ e~ -pair emission the second rel-
evant dimensionless variable is { = sy, /s, where s is the
square of the total energy in the center of mass and the
variable s, =4M? is the square of the initial energy at
the threshold. The variable ¢ is a pure kinematic quantity
with the meaning that for £ >1 the linear Breit-Wheeler
process 7' +7y — et +e~ is subthreshold, i.e. kinemati-
cally forbidden. However, multiphoton effects enable the
nonlinear process 7’ + Iy — et + e~ even for { >1 which

we refer to as the subthreshold pair production. The total

production rate (or probability) of the ete™ emission is

equal to the integral W = fa’lw(l), where w(/) is a partial
!min

probability and the integration starts from the kinemati-

cal limit /,;, =& (for detail, see [1,3]). The production

rate of the eTe™ emission as a function of { is exhibited

in the left panel of the figure for the infinitely long and
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POSITHOCTb, & UHTETPHUPOBAHME HAYMHACTCSI OT KHHEMAaTH-
geckoro mpexena I, =& (meramn cm. B [1,3]). Boixon

et

e~ map kak GyHkuus ot & NpuBeIeH Ha PUCYHKe cieBa
JUIsl 0ECKOHEUHO JUTMHHOTO U YJABTPAKOPOTKOTO MMITYJIBCA C
A=7r/2 u b/A=0,15. BuaHo, 4T0 B HOANOPOroBOii 00-
NacTy BBIXOZ e e map st YABTPAKOPOTKOrO MMITYJIbCa
3HAYUTENBHO (Ha HECKOIBKO TIOPSIKOB BETMYHMHbI) YCHIICH
10 CPaBHEHHMIO C TIPEJICKa3aHUeM ISl OECKOHEUHO JJTMHHO-
TO UMITYJTbCA. DTOT APPEKT 0OBACHICTCS HETMHCHHON H-
HAMHUKOW MEPEXOIHBIX aMIUIUTYA M CIEHU(HUKOH CrieK-

TPaJIbHBIX CBOMCTB orubarommx (GyHkumii f(¢), KoTopble
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TEHEPHUPYIOT BBICOKOMMITYJILCHBIE KOMITOHEHTHI B IapIy-
ANBHBIX aMIUTUTYIaX, KOTOPbIE U MPUBOAAT K MpeCKa3aH-
HOMY yCHJICHHIO.

B nporuBononoxuocTs npoueccy bpeiira—Yusiepa,
KOMIITOHOBCKOOE paccesHue (OTOHA BIEKTPOHOM Ha
(pMKCHpOBaHHBIA yroj BCErJa BBIIE MOPOra, 4To Yyc-
BBIJICJICHNE MHOTO()OTOHHBIX ~ B3aMMOICH-
cTBUil TMma e+I[y —e’'+ 7y’ Ha (QoHE OXHOPOTOHHBIX

JIOKHACT

polueccoB. DTy TPYAHOCTb MOXKHO IPEOJOJETh, €CIH
BMECTO TIOJIHBIX CEUEHHWIl aHaIu3UpOBaTh
HO NpPOMHTErpupoBaHHbIE cedyeHus [1]. 3pmecs MHOro-

qyacTud-

Crea: BEIXOI ¢ T ¢~ map Bo B3aMMOZEHCTBIHM Y + Nasep Kak (yHKIWs moxmoporosoro mapamerpa & mpu & = 0,1. Pesynerats mis
6eCKOHEUHO JUTMHHOTO W yIBTPakopoTkoro ¢ A = 77/2 ummnynbcoB n306paskeHbl ITPHXOBOH M CIUIONIHON KPUBBIMU COOTBETCTBEHHO.

CripaBa: 9aCTHYHO TIPOMHTETPHPOBAHHOE CEdeHHe KOMITOHOBCKOTO PACCESHNs Kak (YHKIHS OT WHTEHCHBHOCTH DM-momsa & 2 pu
3HAYEHHH MOTIOPOTOBOTO mapameTpa & = 3. O603HAYEHHS Te JKe, UTO U CIeBa

102 E 7 T T T T T T T T T T T L 105= E

F_ Ultra-short pulse (A = 7/2) 3 | 03{ E
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Left panel: The rate of the e T~ emission in the ¥ + laser interaction as a function of the subthreshold parameter & at £ = 0.1. The
results for an infinitely long pulse and a ultra-short (subcycle) pulse with A = 77/2 are shown by the dashed and solid curves, respec-

tively. Right panel: The partially integrated Compton scattering as a function of the field intensity 52 at the subthreshold parameter

¢ = 3. The notation is the same as in the left panel

subcycle pulse with A = 7/2 and b/A =0.15. One can see
that in the subthreshold region the yield of ete™ pairs in
the case of subcycle pulse is greatly enhanced (by several
orders of magnitude) in comparison with the prediction
for the infinitely long pulse. This effect is explained by
the nonlinear dynamics of the corresponding transition
amplitudes and specifics of the envelope functions which
generate the high-frequency components in the partial am-
plitudes and lead to predicted enhancement.

Contrary to the Breit-Wheeler process, the Compton
scattering at a fixed scattering angle is always above the
threshold, making it difficult to distinguish the multipho-
ton dynamics in the interaction e + [y — e’ + y’. This dif-
ficulty can be overcome if instead of the total cross section
one explores the partly integrated cross section, where
the nonlinear dynamics becomes most transparent [1].
The partially energy-integrated cross section is defined
as 0(w')= [dldo(l)/dl, where ' is the energy of the

!min
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outgoing photon, do(l)/dl =(do(w)/dw)(dw(l)/dl) is

the partial cross section, and the low limit of integral is
Iin =& = @' /@, with w| being the energy of outgoing
photon in the one-photon process e+ y — e’ +y’. The
variable é: is an analog of subthreshold variable ¢ in the
Breit—-Wheeler process and characterizes the multipho-
ton interactions. The figure (right panel) illustrates the
partially integrated cross sections for the infinitely long
and subcycle pulses as the functions of the field inten-
sity &2 at the subthreshold parameter £=3. Again, one
can see a great amplification of the cross section for the
subcycle pulse induced by the nonlinear dynamics of the
process and dispersion properties of the pulse envelope
function.

In summary, we can conclude that the new generation
of lasers offers a wide range in investigations of new non-
linear, multiphoton effects in quantum electrodynamics.
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(oTOHHAsT JMHAMHKA TIPOSBISETCS Hambosee
spKko. YacTHYHO TPOWHTETPUPOBAHHBIE Ccede-
HUS ONpeNessiores Kak o (w')= fdldo‘(l) /dl,
rie « — OJHeprus yxouamer(;mm(bomﬂa, a
do(])/dl = (do(w)/dw)(dw(l)/d]) ects mapiu-
anpHOE cedeHue. HmkHMH Tmpenen WHTErpupo-
BaHMs OIpefensieTcs Kak [, =¢= w'lw, toe
@] ecTh BHEprust yXoasmero Gporona B ogHO(O-
TOHHOM Ipoliecce e +7y — e’ +7’. Benuuuna f
SIBJISIETCSl QHAJIOTOM IOATIOPOTOBOM MEpeMEHHOM
B mpoiecce bpeitta—Yuiiepa u xapakTepusyer
MHOTO(OTOHHBIE B3amMmoneicTBusa. CrpaBa Ha
pPHUCYHKE TI0Ka3aHbl YaCTUYHO IPONHTETPUPOBAH-
HbIE CeYeHUS NIl OECKOHEUHOTO U YJIBTPaKOpOT-
KOTO HMMITYJIbCOB B 3aBHCHMOCTH OT MHTCHCHB-
HocTH moms §2 IS MOAMOPOroBOro mapamerpa
£ =3. BHOBb BHIHO CHIBHOE yBEIMUCHHUE dYa-
CTHYHO IPOMHTEIPUPOBAHHBIX CEUCHHUHN ISl YiIb-
TPAKOPOTKUX HUMITYJIBCOB, BbBI3BAHHOC HEJIMHEH-
HOM JUHAMUKOW aMIUIUTYJ HEPEXoAa M AUCIEp-
CHOHHBIMH CBOMCTBaMM OTMOAIONIMX Ja3epPHBIX
GYHKIHH.

B 3akiroueHne MOXKHO KOHCTaTUPOBAaTh, UTO
pa3pabarbiBaeMble J1a3epHBIC TPOSKTHI OTKPhIBa-
10T IIMPOKYIO0 00JIaCTh UCCIIEA0BaHUI KaueCTBEH-
HO HOBBIX 3())EKTOB B KBAHTOBOM 3JIEKTPO/MHA-
MHUKE.
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B OUSAU oTKpHITHI
HOBbI¢ KAHAJIbI PeaKIUU
SIICPHOI0 CMHTE3A

Bricokast BepOSITHOCTh CHHTE32 sSSP H30TOIIOB BOIOPO/IA B MEO-
OHHBIX MOJICKYJIaX OblTa TeopeTndecku npenckasana @. Y. dpankom
u A. 1. CaxapoBsIM B KoHIIe 1940-X TT. ¥ TO3/1HEE SKCIIEPHMEHTAb-
HO TIOATBEpIK/IeHa B dKcriepumenTe JI. AnmpBapeca (1957 r). Ilepsrie
CTpOTHE HAyYHBIC IPEICTABICHUS O CIOKHOW IIETIOYKE PEaKIIHi,
BBI3BIBAEMBIX MIOOHOM B cpejie u30TornoB Bomopoaa H/D/T (ssie-
HHE MIOOHHOTO KaTajiu3a), CIOXKIINCh B padborax Jl. JIxekcoHa,
S1.B.3enpnoBuya u C. C.I'epmteiina k Hadany 1960-x i

C 1964 1. B JIAITI OUSMN no unuumaruse B.II. [I>xenemnosa
HAYaJIUCh CUCTEMATHYCCKUE IKCIICPHMEHTAIBHBIC HCCIICIOBAHUS
MIOOHHOTO KaTajn3a, Pe3ybTaThl KOTOPHIX IO MPaBy OTHOCSATCS
K ()yHIaMEHTAJIEHBIM JOCTIDKCHUAM (U3UKU: OBLTO OTKPBITO SB-
JICHUE PEe30HAHCHOTO 00pa30BaHMUS ME30MOJICKYI ICHTepHs; BIIEp-

L.N. Bogdanova, K. I. Gritsai, D. L. Demin,
V.N. Duginov, A. D. Konin, T. N. Mamedov,
A.I. Rudenko, M. P. Faifman, A. A. Yukhimchuk

New Channels of the
Nuclear Fusion Reaction
Discovered at JINR

High fusion probability for nuclei of hydrogen isotopes in
muonic molecules was theoretically predicted by F. Ch. Frank and
A.D.Sakharov at the end of the 1940s and later experimentally
confirmed by L. Alvarez (1957). The first strict scientific concepts
regarding a complex chain of reactions induced by a muon in a mix-
ture of hydrogen isotopes H/D/T (muon catalysis) were formulated
in the papers of J. Jackson, Ya.B. Zel’dovich, and S. S. Gershtein in
the early 1960s.

In 1964, V.P.Dzhelepov initiated systematic experimental re-
search of muon catalysis at the Laboratory of Nuclear Problems,
JINR, which resulted in what could be rightfully regarded as fun-
damental achievements in physics: resonant formation of muonic
deuterium molecules was discovered, a high rate of the muon catal-
ysis cycle in a mixture of deuterium and tritium (D/T) predicted by
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BbIC HKCIIEPUMEHTAIILHO TOATBEPKACHA MpeCKa3aHHas B
OUAN JI. U. [ToHOMapeBbIM U TEOPETUKAMU €0 TPYIIIbI
BBICOKAsi CKOPOCTh IIMKJIa Mro-kaTanu3a B D/T cMmecu jaeii-
TEpUsl M TPUTHUS; BIIEPBBIC MOJyUCHBI CIIMHOBAsI M TEMIIC-
partypHasi 3aBUCHMOCTH CKOPOCTeH 00pa30BaHHsI ME30MO-
JIEKYJ B )KUAKOM W TBEPJOM JICHTEPHH.

OTu pe3yabTaThl CTUMYIHPOBAIM HCCIENIOBAHUS IO
MIOOHHOMY KaTalli3y Ha NPOTSIKEHUH ACCATHICTHH Kak
B OTEYECTBEHHBIX HAY4YHO-HCCII[OBATEIBCKUX ILIEHTPAX
(O, TUAD), Tak u 3a pydexom (BemmkoOpuranus,
Kanana, CIIA, lBetiniapus, Smonus).

Jnsg  nanbpHEHIIEro W3y4YeHHs MIO-KaTallu3a IIpH
IJI0A0TBOPHOM coTpynHuuecTBe yueHsix JUAIT OUAU ¢
skcniepumentaropamMu 3 BHUND® (Capos), nHauarom
B.T"3uHOBEIM, OBLTa cO3[MaHA CHENHATIbHAS YCTAHOB-
ka TPUTOH (ymoctoennas mepsoit mpemun OWSUN 3a
2002 t.). Ha aToM 000pymoBaHWU TPOBEICHBI CHCTEMa-
TUYECKHE MHCCIICOBaHMS SIBICHUS MIO-KaTalu3a, B pe-
3yJbTaTe KOTOPHIX OBLIM TOJyYEHBI MapaMeTphl IHKJIA
MIo-Karaiu3a B cmecu D/T B mIMpOKOM auamna3oHe dKcIie-
PUMEHTANBHBIX ycinoBuil (Temmeparypa 20—800 K, maBie-
nue 1o 1500 arm), a HAKOTUICHHBIH SKCIIEPUMEHTAIBHBIN
MaTrepHai SBISIETCS] PEKOPIHBIM M0 00bEMY M MO TOYHO-
CTH B CBOJIKC MHUPOBBIX JAaHHBIX. Takyke BIEpBbIC OBLIH
MIPOBE/ICHBI UCCIICIOBAHNUS SBICHUS MIOOHHOTO KaTajm3a

AT THE LABORATORIES OF JINR

B mioTHOW TpoiHoi H/D/T cMecn m30TOmOB BOAOpOAA,
HaOJIIoaIich Tpe/CKa3aHHble Uil TAaKoi CMecH OIH-
TepMajibHbIe d((EKTH U ClIeNIaH BBIBOA O BO3MOXKHOCTH
pasbasnenus D/T cmecu BOIOPOIOM Ha YpOBHE MOpSsiIKa
10% B memsax KOHOMHHU TPUTHS, YTO BayKHO IPH paspa-
0OTKE MCTOYHUKOB SIIEPHOIl SHEPTUH C UCIIOJIb30BAHUEM
Mio-katanu3a. C peKopIHON TOYHOCTHIO OBIITH M3MEPEHBI
napaMeTphl [UKJIA B CPEe YUCTOTO TPUTHS, U3yUeH Me-
XaHU3M PEaKIM CHHTE3a sAep TPUTHS, U ClIeJIaH BBIBOJ
0 CYIIECTBEHHOH (& — N KOPPEIALUH B KOHEYHOM COCTO-
SHUM Takoil peakunu. Taxke BIEpBbIe ObUIA TIONydYEeHA
JKCIIEpUMEHTAJIbHAs OLICHKa BBIXOJa KaHajla PaJnalioH-
HOTO 3axBara jeiitpona dd — *He +y 1o OTHOIIEHHMIO K
OCHOBHBIM KaHaJaM dd -peakiiuy, MIpoTeKaroIeil B MIOOH-
HOW MOJIeKyne ddyt.

MIOOHHBIH KaTaiau3 sBisieTcsl SQQPEKTUBHBIM METO-
JIOM HW3Y4eHHs peaklHuii CHHTE3a H30TOIIOB BOAOPOJA,
O0COOCHHO TIPH HU3KHX, «aCTPOPU3IUIECKUX)», YHEPIHAX
CTOJIKHOBEHHH siziep. C ero moMomnpio yaaaoch BIIEPBEIC
NOMy4uTh (JIMOO YTOUHHUTH) KOHCTAHTHI PA3IMYHBIX peak-
UM NIPU ONPEETICHHBIX CIIMHOBBIX COCTOSHMAX SIIEp, a
TaK)Ke OOHApYXHUTh KaHAJIbl CHHTE3a, 3allpeIlCHHbIC PH
CTOJIKHOBCHHUU CBO6OI[H])IX Aaaep.

K HacrosimeMy BpeMEHH BCE BO3MOXKHBIE sIEpPHBIC
peaknuy, Karajan3upyeMble MIOOHOM B CMECSIX M30TOIIOB

L.I.Ponomarev and colleagues at JINR was experimen-
tally confirmed for the first time, and spin and temperature
dependences of muonic molecule formation rates in liquid
and solid deuterium were obtained for the first time.

For decades, these results stimulated muon catalysis
researches both in our country (JINR, PINP) and abroad
(United Kingdom, Canada, United States, Switzerland,
Japan).

The muon catalysis research at DNLP continued in
fruitful cooperation with experimenters from VNIIEF
(Sarov) initiated by V. G. Zinov. Systematic studies on the
specially developed TRITON facility (2002 First JINR
Prize) resulted in obtaining parameters of the muon ca-
talysis cycle in a D/T mixture under a variety of experi-
mental conditions (temperature 20-800 K, pressure up to
1500 atm) and acquiring experimental data of record high
amount and accuracy. Muon catalysis in a dense triple
H/D/T mixture of hydrogen isotopes was investigated for
the first time, epithermal effects predicted for this mixture
were observed, and a conclusion was drawn about a pos-
sibility of diluting the D/T mixture by hydrogen to a level
of about 10% to save tritium, which is important for de-
veloping nuclear energy sources based on muon catalysis.

EI

Parameters of the cycle in pure tritium were measured with
a record accuracy, the mechanism for fusion of tritium nu-
clei was studied, and considerable @ —n correlations in
the final state of that reaction were inferred. Also, the yield
of the radiative deuteron capture channel dd — “He + 7
with respect to the main channels of the dd reaction in the
muonic molecule ddu was experimentally estimated for
the first time.

Muon catalysis is profitable for studying fusion reac-
tions of hydrogen isotopes, especially at low, “astrophysi-
cal”, nuclear collision energies. It helped obtain or refine
constants of various reactions at particular spin states of
nuclei and find fusion channels forbidden in collisions of
free nuclei.

By now, all kinds of muon-catalyzed nuclear reac-
tions in mixtures of hydrogen isotopes have been well
studied. An exception is fusion of proton and tritium nu-
clei. The latest experiment on the study of muon catalysis
in the H/T mixture was carried out by an international
team of experimenters at PSI (Switzerland) in 1993 [1].
Two exit channels of this reaction were observed: M1
transitions with emission of a gamma ray and, for the
first time, EO with conversion on the muon. The mea-




B IABOPATOPUAX MHCTUTYTA

BOJIOPOAA, M3YYEHBI JOCTATOYHO XOPOIIO, KPOME peak-
UMi cuHTe3a siiep nporoHa u tpurus. Ilocnennuil skc-
MIEPUMEHT TI0 U3y4YeHHI0 Mio-Katanm3a B H/T cmecn Obut
MPOBEJICH MEXTyHAPOTHOM IPYNION SKCIIEPUMEHTATOPOB
B PSI (IBefiapus, 1993 1) [1]. B pesynsrare nsmepe-
HUH HaOMIOMATUCH ABa BRIXOTHBIX KaHalla 3TOM pPeaKInu:
MI1-niepexompl ¢ UCIyCKaHHEM T'aMMa-KBaHTa M BIIEPBBIC

AT THE LABORATORIES OF JINR

E0 — c¢ xoHBepcueill Ha MIOOHE. VI3MEpEHHbIE BBIXObI
STHX KaHAJIOB pf-Peaknud CYIIECTBEHHO IIPEBBIIIAIOT
OXXHTAeMbIC 3HAYCHUS, OCHOBAHHBIC HA IKCIIEPUMEHTAIb-
HBIX JJaHHBIX 110 PaJUALIUOHHOMY 3aXBaTy pf «Ha JIETy» U
peakuuu n + 3He, 3epKaJIbHOM 10 OTHOUIEHUIO K pajna-
LUOHHOMY KaHaJly peakuuu p +f, Tak e KaK U BBIYHC-
JICHHBIC HA OCHOBE JAHHBIX MO 1 + 3He (e,e’)pt peakuuu

Puc. 1. a) Cxema dKcrIeprMEHTaIbHON YCTaHOBKU: [—3 — cuerdnky my4ka MiooHoB; E1, E2 — snekrponnsrii Teneckor; F — dmisrp myuxa
Mi00HOB; G1, G2 — neTekTopbl raMMa-KBaHTOB; M — nietekTop MrooHOB; H/T — MUIIEHB ¢ UAKOH CMECHIO H30TOIOB Bofopoa. b) Dkc-
TIePUMCHTAIIBHBIH SHEPIeTHIECKHUI CIIEKT 2JIeKTPOHOB/TIO3UTPOHOB peakiuH (3), 3apuKcHpoBaHHBIX AeTekTopoM E1, Heo603HaueHHBIH K
COOTBETCTBYET NPOXOKICHUIO TOJBKO OHOTO MapTHEpa — 3IEKTPOHA MM ITO3UTPOHA M3 MApBL. ¢) DKCIepHIMEHTAIbHbIN SHEePreTHIecKui
CIIeKTpP MIOOHOB KOHBEPCHH B peakiuu (2), 3apukcupoBaHHbIX Aerekropamu E1 u M

a

N,

ete~

e*e pair energy in E1, MeV

L % %
! Ya G2 7
2 2 0 2
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E——
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4 6 5 10 15 20

1 conversion energy in E1 + M, MeV

Fig. 1. @) Schematic view of the experimental facility: /-3 are the muon beam counters, E1 and E2 are the electron telescope, F is the
muon beam filter, G1 and G2 are the gamma detectors, M is the muon detector, and H/T is the target with the liquid mixture of hydro-
gen isotopes. b) Experimental energy spectrum of electrons/positrons from reaction (3) detected by the detector E1; the unlabeled peak
corresponds to the passage of only one pair partner, an electron or a positron. ¢) Experimental energy spectrum of conversion muons in

reaction (2) detected by the detectors E1 and M

sured yields of these pt reaction channels are apprecia-
bly larger than the expected values based on the experi-
mental data on the in-flight radiative capture p¢ and the
reaction 7n + 3He, which is a mirror reaction relative to
the radiative channel of the p + ¢ reaction, and also the
values calculated from the data on the n+3 He(e,e’)pt
reaction (for the conversion channel). No explanation
for this disagreement has been found so far. In addition,
the conversion channel with the formation of e e~ pairs
was not observed though its yield was predicted to be
about the muon yield [2].

The so far unsolved problems in the description of the
muon-involving pt fusion aroused interest of the DNLP
scientific experimental group headed by D.L.Demin, and
they proposed investigation of the p¢ fusion channels

pir—*Heu+ 7y +19.82 MeV (E, =19.77 MeV), (1)
ptie—*He + 11 +19.81MeV (E, =19.22 MeV),  (2)
pty—4Hep + et + e~ +18.79 MeV. (3)

EI

The TRITON project was prepared and soon sup-
ported by the JINR Programme Advisory Committee for
Nuclear Physics (2011).

The team established for conducting the experiment
had an appreciable background to allow successful imple-
mentation of the project. By that time, Demin’s group had
accomplished the experiment at DLNP on the search for
the rare radiative deuteron capture reaction using specially
designed gamma detectors with a measurement range up
to 30 MeV. With this unique experience, the Dubna ex-
perimenters were prepared for studying characteristic
features of the pr reaction. The experimental methodol-
ogy was proposed by V. V.Fil’chenkov. The experimental
target was designed according to the JINR specification.
Electron—positron pair and muon detectors were devel-
oped to suit the compact experimental geometry (Fig. 1,a).
The problem of parameterization of angular correlation of
pair emission in the p +¢ reaction was solved and per-
formed with the Monte Carlo simulation of physical pro-
cesses in the facility. Electronic equipment and software
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(Ut KOHBEPCHOHHOTO KaHaia). OObsICHEHHE STOMY (aKTy
He HaiiieHo 1o cux nop. Kpome Toro, He Habmoancs ka-
HaJl KOHBEPCUH ¢ 00pa3oBaHueM map ¢ e ™, XOTs ero Bbl-
XOJI IIpEJICKa3aH Ha YPOBHE BBIX0OJa MIOOHOB [2].
OcraBmmecsi HEpeICHHBIMU TPOOIEMBl OMHCAHUS
pt-CHUHTE3a C y4acTHEeM MIOOHA 3aMHTEPECOBAIH Hay4YHO-
sKcriepuMeHTanbHyto Tpynmy JISII mon pykoBoacTBoM
J.JI. lemuHa, KOTOpasl BBICTYNUJIA C IPEJIOKEHUEM HUC-
CIIeOBATH CICAYIONINE KaHAIbl PEaKnuy pf -CHHTE3a:

iy —*Hep + 7 +19,82 MaB (E, =19,77 MaB), (1)
ptre—*He + 1£+19,81 MoB (E,,=19,22 M3B),  (2)
pty—*Hep+ et + e~ +18,79 M»B. (3)

Brut moarotosnen npoext TPUTOH, Bckope moanep-
’kaHHbIM [IporpaMMHO-KOHCYIBTaTUBHBIM KOMHTETOM I10
sinepHoit puzuke OV (2011 1).

Konnextus, co3naHHbIl Ui MPOBEIEHHs JKCIEpH-
MEHTa, UMeJI CYIECTBEHHBIN 3a/e1 AJs yCIEeHIHOH pea-
au3anmy npoekra. K Tomy BpeMeHH rpymina 3aBeplinia
B JUAII sxcriepuMeHT 1o 0OHApYKEHUIO PEIKON peakiuu
panuanMoHHOIO 3axBara JEHUTPOHA C HCIOJIB30BaHHEM
CO3JIaHHBIX JETEKTOPOB raMMa-H3JIyd4eHHs C TUara3oHOM
n3Mmepenuii 10 30 M»oB.OcHoBbIBasiCh Ha YHHMKaJIbHOM
OIbITe paboTe ¢ HUMHM, JYOHCHCKHE IKCIICPUMEHTATOPBI
OBUTH TOTOBBI K M3YYEHHIO XapaKTEPHBIX 0COOCHHOCTEH

were developed. Much was done for proper arrangement
of the Phasotron infrastructure, including restoration of the
proton beam “stretcher”. To analyze experimental data, the
group has close contacts with both Russian muon-physics
theorists and foreign colleagues from Polish and Czech re-
search centres. A detailed description of the experiment at
its preparatory stage is given in [3].

In May 2016 an experiment on the search for muon
catalysis in an H/T mixture was carried out on the DNLP
Phasotron, JINR, in collaboration with VNIIEF specialists.

Earlier known pt fusion channels (1), (2) with the
yield of single gamma rays and conversion muons were
observed in the experiment (Fig. 1, ¢). Now the analysis of
the experimental results is under way, but the following
important conclusions can already be drawn:

1. The pt fusion channel with the yield of electron—
positron pairs (Fig. 1, b) has been observed for the first time.

2. Evidence for existence of a new channel with the
yield of a gamma-ray pair

pti —*Hep + 7 + 7 +19.82 MeV (4)
has been obtained for the first time (Fig.2).

AT THE LABORATORIES OF JINR
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pt-peakuuu. MeTOONIOTHIO SKCHEPHUMEHTA TPEIUTOMKHI
B.B. ®uisueHkoB. MuliieHs i 3KCIIEpUMEHTa pa3pabo-
tanmu B0 BHUND® no texuudeckomy 3amanuio OVAN.
Brumn paspaboTaHel HEOOXOMUMBIE TETEKTOPHI AICKTPOH-
MO3UTPOHHBIX Tap ¥ MIOOHOB JUIsi TpeOyeMOH KOMITaKT-
HOW reOMeTpHH 3KCIepuMeHTa (puc. 1, a), anekTpoHuKa u
MPOrpaMMHOE OOECIIeUeHNE, aHAIUTHYECKH pEIICHA 3a-
Jlava TapaMeTpu3aliy yIJI0BOH KOPPENSIN BbUIETA Tap
B peakuuu p + ¢, MPOBEICHO MOJEIMpOBaHKE (hu3nye-
CKHUX IIPOLIECCOB B yCTaHOBKe 1o metoxy Monre-Kapio.
Bonpimass pabGora Obla BEIIONHEHA MO HaNaake WHOpa-
CTPYKTYPBI (ha30TpOHa, B TOM YHCIIE BOCCTAHOBJIEHA «pac-
TSDKKa» IPOTOHHOTO Iyuka. /Uil aHaiau3a SKCrepuMeH-
TaJIbHBIX JAHHBIX Y TPyl €CTh TECHBIH KOHTAKT KaK C
POCCHICKUMH TEOpETHKaMH, padOTAIOUIMMHU B 00IacTH

Puc.2. DxcniepMMeHTaIbHbIM CyMMapHBIN CIIEKTP HEPIUH map-
HBIX TaMMa-KBaHTOB B Peakiyy (4), CIOKEHHBIH U3 COBIABLINX
10 BpeMeHHu coObIThil B ramma-znetekropax G1 u G2

Ny,

10 20 30
2~ energy in G1 + G2, MeV

[

Fig.2. Experimental summed energy spectrum of gamma-ray
pairs in reaction (4): events in the gamma detectors G1 and G2
coinciding in time are added up to the summed energy spectrum

3. The experimental results confirm Zel’dovich and
Gershtein’s theoretical predictions (1960) about product
yields in muon-involving nuclear reaction in cold hydrogen.

The authors of the experiment and the DLNP Directo-
rate express their gratitude to the personnel of the Scientific
Self-Sustained Division of the Phasotron Department,
Radiation Safety Department, Radioactive and Fissionable
Materials Department, and Electrotechnological Depart-
ment at DNLP and to the JINR Security Department for
the help and support in preparation and conduction of the
experiment. The development of the TRITON facility was
supported by the International Science and Technology
Centre; the development of detectors and conduction of
experiment, by the Russian Foundation for Basic Research.




B IABOPATOPUAX MHCTUTYTA

AT THE LABORATORIES OF JINR

MIOOHHOH (pH3HKH, TaK U ¢ 3apyOeKHBIMHU KOJI-
JleraMH W3 Hay4YHO-HCCIIEJOBATEIILCKUX IICH-
TpoB [lonbmm n Yexuu. JleraibHoe onucaHue
9KCTIEPUMEHTA Ha CTaJUM MOATOTOBKH COJICP-
KHUTCs B pabote [3].

B mae 2016 . mOMCKOBBIN SKCIIEPUMEHT 10
MIOOHHOMY Katanu3y B cmecu H/T Ob11 mpoBe-
neH B Jlyone Ha dazorpone JISIT OUSIU B co-
TpyaHuuyecTBe co cnenuanucraMmu BHUNDO.

B skcniepumenTe HaOMOgaTNCh H3BECTHBIE
paHee KaHaibl peakiuu pt-cuHresa (1), (2) ¢
BBIXOJIOM OJJMHOYHBIX raMMa-KBaHTOB U MIOO-
HOB KOoHBepcuu (puc. 1,c). B HacTosmee Bpemst
MIPOBOJUTCSI 00PabOTKA PEe3yNIbTaTOB AKCIIEPH-
MEHTa, HO yXe ceifuac M3 IpeBapHTEeILHOTO
aHaJIM3a IAHHBIX CIEAYIOT BayKHBIC BBIBOIDI:

1) BHepBbIe NPU MCCIEIOBAHUM PEaKLUi
pt-cuHTe3a OOHApyXeH KaHaJl C BBIXOIOM
AIIEKTPOH-TIO3UTPOHHBIX Tap (puc. 1,D);

2) BIIEpBBIC TOYUEHO yKa3aHHUE Ha CyIlle-
CTBOBaHHE HOBOI'O KaHaJa C BBIXOJOM Haphbl
raMMa-KBaHTOB (pHC. 2):

ptu—4Hep+y+7+19,82 MsB;  (4)

3) momy4eHHbIE Pe3yNbTaThl MOATBEPKAA-
I0T TeopeTHueckue mnpeackasanus S1.b.3ens-
nosuda u C. C.Tepmreiina (1960 r.) o mpomyk-
TaxX BBIXOJA B AJICPHBIX PEAKIUAX B XOJIOTHOM
BOJIOPOZIE C Y4aCTUEM MIOOHOB.

ABTOpHI 9kciepuMenTa u aupexmms JIATT
BhIpaKaroT OnarogapHocTs kojutekTrBam HXII
O, OPB, OP/IB, Cb OUAU u OTO JIAII 3a
TIOMOIIIb U TOJJIEPIKKY TPH MOATOTOBKE H ITPO-
BeleHuH dKcrepuMmenTta. Co3maHne yCTaHOB-
ku TPUTOH mnopanepxano rpantom MHTLI,
a paboTa JIETEKTOPOB M TIPOBEICHHE CaMOTO
skcnepumerTa — POOU.
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M. H. Kanuwiun

IKCIEPUMEHT JJISI M3yYeHM s
OApHOHHON MaTepuH
Ha HykJI0TpoHe (BM@N)

[Iporeccsl B3aMMOICHCTBUS TSAKETBIX HOHOB BBICOKHX YHEPTHHA
MPEAOCTABIIAIOT YHUKAIbHBIC BOSMOXXHOCTH JJIsI M3Y4YCHUS CBOWCTB
SJIEPHOM MaTepUu IPU HKCTPEMAIBHOM IUIOTHOCTU U TEMIIEparype.
IIpu CTONKHOBEHHUM SACpPHAs MaTEepHsl HArPEBACTCS M CKUMAETCS B
TEUEHHE OYeHb KOPOTKOTO MPOMEXKYTKa BpeMeHH. [Ipu ymepeHHBIX
TeMIiepaTypax HyKJIOHbI BO30YKIalOTCsi B OAPHOHHBIC PE30HAHCHI,
pacnajaronpecs ¢ MCIlyckaHueM Me3oHOB. IIpu Oosiee BBICOKHX
TeMIlepaTypax pOXJIAITCs TaKke OapHOH-aHTHOAPHOHHBIC IapBI.
OTHOIIIEHUE BBIXOJAa ME30HOB K BBIXOLY OapHOHOB B pe3yibTaTe
B3aMMOJICHCTBUS BO3PACTACT C YBEIMYECHHUEM DHEPTUH CTOJIKHOBE-
Hus. B mpoaykrax sapo-siepHbIX CTOJIKHOBEHUN IIPY KHHETHYECKOM
SHEPruM My4yka HyKJIOTpoHa B JuanazoHe ot 1 no 4,5 I'3B/uykiion
JIOMHHUPYIOT OapHOHBI, B OTIIMUHE OT B3aMMOJACHCTBHUII mpH Oojee
Bbicokux 2Heprusix Ha RHIC umu SPS. Tlpu sHEprusix HyKJIOTpoHA
TUIOTHOCTh HYKJIOHOB B 30HE CTOJIKHOBEHHS JBYX fZep 30J0Ta Ipe-
BBIIIACT IUIOTHOCTH HACKHIIICHNA B 3—4 pasa. IIpn Takux MIOTHOCTIX

M. N. Kapishin

Experiment for Studies
of Baryonic Matter at the
Nuclotron (BM@N)

Relativistic heavy-ion collisions provide the unique opportunity
to study nuclear matter under extreme density and temperature. In
the collision, nuclear matter is heated up and compressed for a very
short period of time. At moderate temperatures, nucleons are excited
to baryonic resonances which decay by the emission of mesons. At
higher temperatures, also baryon—antibaryon pairs are created. The
ratio of produced mesons to baryons in the fireball increases with the
collision energy. A nucleus—nucleus collision at the Nuclotron beam
kinetic energy in the range from 1 to 4.5 GeV/nucleon produces a
baryon dominated fireball contrary to higher energies at RHIC or SPS.
At the Nuclotron energies the nucleon densities in the collision zone
of two gold nuclei exceed the saturation density by a factor of 3—4.
At these densities nucleons start to overlap, and it is expected that
under such extreme conditions the onset of chiral symmetry restora-
tion might occur although quarks are still confined [1-5]. The focus of
experimental studies will be on hadrons with strangeness, which are
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HYKJIOHBI HAaUMHAIOT NEPeKpbIBaThCs. B 1monoOHBIX 3KC-
TpeMajbHbIX YCIOBHUAX MOIYT IPOSIBUTHCS MIPU3HAKH, Xa-
PaxTepHBIC 7151 BOCCTAHOBJICHUS KUPATbHONW CHMMETPHH,
XOTsI KBapKU IO-NIPEKHEMY CBsI3aHbl B ajgpoHax [1-5]. B
LIEHTpe BHUMAHUSA SKCIEPUMEHTAIBHBIX HCCIIETOBAHUI
OyIyT agpoHBI CO CTPAHHOCTBHIO, KOTOPBIE POXKAAIOTCS B
CTOJIKHOBEHMH U HE MPHUCYTCTBYIOT B MCXOJHOM COCTOS-
HUU JBYX CTAJKMBAIOLIMXCS SEP, B OTIAMYUE OT HYKIIO-
HOB, COCTOSIIIINX M3 JIETKUX (U, d ) KBaPKOB.

Jlnarna3zoH SHEpruM My4YKoB HOHOB HYKJIOTPOHA XOPO-
IO MOJIXOJUT A U3yUCHHs CTPAHHBIX ME30HOB U MYIb-
TUCTPAHHBIX THUIIEPOHOB, KOTOPBIE POXKIAIOTCA B SAPO-
SIIEPHBIX CTOJIKHOBEHHSIX OJM3KO K KHHEMaTHIeCKOMY I10-
pory. CTOIKHOBEHHUS TSKEIBIX HOHOB SBIAIOTCSA OOraThiM
HUCTOYHUKOM DPOXKICHUS CTPAHHBIX aJPOHOB, a CIMSHUE
A\ -rUnepoHoB ¢ HYKJIOHAMU MPUBOAUT K OOPA30BAHUIO
Pa3IMYHBIX JIETKHUX THnepbsaep [4,5]. M3yuenne npormec-
COB POXJICHHUSI THIIEPBsJIEp, KaK OKUAAeTcs, 00ecreunT
Oomee TIyOOKOE MMOHWMAaHHWE CBOICTB THIICPOH-HYKJIOH-
HBIX U TUIEPOH-TUIIEPOHHBIX B3aUMOAEHCTBUHA. B neixom
IIporpamMma II0 HCCIIENOBAHUIO CTOJKHOBEHUH TSKENBIX
HMOHOB Ha HYKJIOTpOHE [6—8] BKJIIOUAET CIenyIolINe Ha-
IIPABJICHUA: WCCIENOBAHNE JMHAMHMKH PEaKUUd M H3y-
YeHUE YpaBHEHHWS! cocTosiHMs saepHoi marepuu (EoS),
u3y4eHne MOIU(UKAIIMU CBOWCTB aJIpOHOB B SIIEPHON Ma-
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TEpUH, POXKAEHUS (MYIBTH)CTPAHHBIX T'MIEPOHOB OKOJIO
Hopora 1 MOUCK runepbsaep. st HHTepnpeTaluu Kcre-
PUMEHTANBHBIX JAHHBIX B MPOIECCaX CTOIKHOBEHHS TH-
JKEJIBIX MOHOB | ISl 0OecIiedeH sl HOPMHUPOBKH N3MEPEH-
HBIX CIIEKTPOB, TOJyYEHHBIX BO B3aUMOJACHCTBHHU AP,
TUTAHUPYETCSl TaKKe M3YYEHHE SJIEMEHTApHBIX PEaKIUH
(p+p, p+nld).

BM@N (Baryonic Matter at Nuclotron) sBusercs
MEPBHIM IKCIEPHUMEHTOM Ha YCKOPUTEIBHOM KOMILIEKCE
HyKI10TpoH—-NICA. ®usmyeckas mporpamMMa C TSKEIbI-
MU HOHaMH yckoputenbHoro kommiaekca NICA u askc-
nepuMenta MPD, 3annaHupoBaHHOTO Ha KoJulaiiaepe
NICA, ommcana B padotax [9—11]. Llenpto sxcriepuMeHTa
BM@N sBnsiercsi u3yueHHe B3aWMOJCHCTBUSI PEJIsITH-
BUCTCKUX ITyYKOB TSDKEJIBIX MOHOB C (DUKCHPOBAHHBIMH
muteHsmu [7,8]. HyknoTpoH obecrednT SKCIEepHUMEHT
MyYKaMH YacTHIl OT IIPOTOHOB J0 MOHOB 30JI0Ta C KHHE-
THUYECKOH sHeprueil B quanasone ot 1 go 6 I'3B/HykiioH.
MaxkcumanbHasi KHHETHYECKast SHEPTHs ISl TSHKETIBIX HO-
HOB C orHouieHueM Z/A ~1/3 cocrasisier 4,5 ['3B/ny-
kJ10H. [InaHnpyemasi HHTEeHCUBHOCTB ITyYIKa HOHOB 30JI0Ta,
YCKOPEHHBIX ¥ HaKOIUIEHHBIX B HYKJIOTPOHE M Oycrepe U
BBIBEJICHHBIX Ha ycTaHoBKY BM@N, cocrasut 10 107 ¢ 1,
BrIBenieHHBIH ITy4OK MOHOB 30JI0Ta OXKHMJIACTCSl B Hadalle
2019 . B mepuon no 2018 r. rutaHUpyeTCsl YCKOPUTH U BBI-

early produced in the collision and are not present in the
initial state of two colliding nuclei, unlike nucleons made
up from light (u, d) quarks.

The Nuclotron beam energy range is well suited for
studies of strange mesons and (multi-)strange hyperons
which are produced in nucleus—nucleus collisions close
to the kinematic threshold. Heavy-ion collisions are a rich
source of strangeness, and the coalescence of A hyper-
ons with nucleons can produce a variety of light hyper-
nuclei [4,5]. The study of the hyper-nuclei production is
expected to provide new insights into the properties of the
hyperon—nucleon and hyperon-hyperon interactions. In
sum, the research programme on heavy-ion collisions at
the Nuclotron [6—8] includes the following topics: inves-
tigation of the reaction dynamics and nuclear Equation of
State (EoS), study of the in-medium properties of hadrons,
production of (multi-)strange hyperons at the threshold and
search for hyper-nuclei. In order to interpret experimental
data from heavy-ion collisions and to provide normaliza-
tion for the measured A + A spectra, a study of elementary
reactions (p + p, p + n(d)) is planned.

BM@N (Baryonic Matter at Nuclotron) is the first ex-
periment at the accelerator complex of Nuclotron—-NICA.

EI

The heavy-ion physics programme of the NICA accelera-
tor complex and the MPD experiment planned at the NICA
collider is described in [9—11]. The aim of the BM@N ex-
periment is to study interactions of relativistic heavy-ion
beams with fixed targets [7-8]. The Nuclotron will pro-
vide a variety of beams from protons to gold ions with the
kinetic energy of ions ranging from 1 to 6 GeV/nucleon.
The maximum kinetic energy for heavy ions with the ratio
of ZIA~1/3 is 4.5 GeV/nucleon. The planned intensity
of the gold ion beam accelerated and accumulated in the
Nuclotron and the Booster and transported to the BM@N
experimental zone is up to 107 s~!. The gold ion beam is
expected in early 2019. In the period before 2018 the fol-
lowing ions are foreseen to accelerate: the polarized deu-
teron beam in 2016, the carbon, argon and krypton beams
in 2017. In this period of operation the planned intensity of
the beam interacting with the target inside the BM@N set-
up is 109 s71. The proton—proton interactions will be stud-
ied after the Nuclotron upgrade in 2018, using the proton
beam and the liquid hydrogen target. Figure 1 shows the
diagram of the interaction rates accepted by data acquisi-
tion systems of heavy-ion experiments running at different
energies of colliding nuclei. The beam energy range in the
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BECTH B DKCIIEPUMEHTaNIbHYI0 30Hy BM@N cnenyromine
ITy4YKHU: MOJISIPU30BAHHBIN Mydok aeitpoHoB — B 2016 .,
IMyYKd sAep yriepona, aprona u kpuntona — B 2017 .
B sToT mepuon miuaHupyemas MHTEHCHUBHOCTb ITyuKa Ha
ycranoBke BM@N cocrasur 10° ¢!, TIporon-nporonnsie
B3aUMOJIEHCTBUSI OyoyT M3ydaThcs MOCIE MOJAEPHU3ALNT
HykioTpoHa B 2018 I ¢ HCHONb30BaHMEM MPOTOHHOTO
IMy4YKa ¥ MUIIEHU W3 KUAKOro Bogopona. Ha puc. 1 mpu-
BeJICHBI IUarpaMMbl 9acTOThI IPHUEMa JaHHBIX B SKCIIEPHU-
MEHTAaX Ha My4Kax TSXKEIbIX HOHOB IIPU PA3IUYHBIX dHEP-
THAX CTAJIKUBAIONIMXCA SAEp B C. 1. M. [lMana3oH sHeprun
ny4ka B skcriepuMeHTe BM@N uwacTu4HO mepekpbiBaeT
nuana3on sHepruii skcnepuMmenta HADES. Oxunaercs,
YTO YacTOTa PErHCTPALH HENepUpepuIecKux, T.e. LeH-

Puc. 1. Yacrora npueMa JaHHbIX U SHEPI'Hsl HYKJIOH-HYKJIIOHHO-
T'O CTOJIKHOBCHUS B C. 1. M. B OKCIICPUMECHTAX Ha ITyYKaX TAKEIIbIX
HWOHOB
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Fig. 1. Interaction rate and nucleon—nucleon collision energy in
c.m.s. in heavy-ion experiments

BM@N experiment overlaps partially that in the HADES
experiment. The interaction rate of triggered nonperiph-
eral central and intermediate events at the second stage of
the BM@N experiment is expected to be around 50 kHz.
A sketch of the proposed experimental setup is shown
in Fig.2. The experiment combines high-precision track
measurements with time-of-flight information for particle
identification and uses total energy measurements for
the analysis of the collision centrality. The charged track
momentum and multiplicity will be measured with the
set of two-coordinate planes of GEM (Gaseous Electron
Multipliers) detectors located downstream of the target in
the analyzing magnet and the drift/straw chambers (DCH,
Straw) situated outside the magnetic field. The GEM de-
tectors sustain high rates of particles and are operational
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TPaJbHBIX WM IPOMEXKYTOUHBIX, B3aUMOJEHCTBUHA Ha
BTOPOM JTame JKkcnepuMeHTa BM@N cocTaBUT OKO-
710 50 k['m.

Cxema mpejaraeMoil AKCIIepUMEHTAJIBHOW YCTa-
HOBKH TIpe/icTaBlieHa Ha puc.2. OHa mpenHa3HadeHa s
H3MEpEeHUs! NapaMeTPOB TPEKOB C BBICOKOH TOUHOCTBIO U
TIOJTy9eHHs] BPEMSIPOIECTHON MH(OpMAK Ui WACHTH-
(UKaMK Y9acTull, a TAKXKe JUIsi U3MEPEHHUs! [TOJTHOW dHEp-
UM JJIs aHAJIM3a LEHTPaJbHOCTU coyaapeHuid. Mmmynbe
U MHOXECTBEHHOCTb 3apsDKCHHBIX TPEKOB OyAyT U3-
MEpAThCA C TMOMOIIBIO JIByXKOOPAWHATHBIX JIETEKTOPOB
GEM (Gaseous Electron Multipliers), pacrnonoxeHHBIX 3a
MHIICHBIO BHYTPH aHAJIN3UPYIOMIETO MarHUTa, a TaKKe
nperidoBbix / ctpoy-kamep (DCH, Straw), pacmonioxeH-
HBIX 3a TpeAenamMu MarHuTHoro moist. Jlerekropsr GEM
CIOCOOHBI (PyHKIIMOHMPOBAThH NPU BBICOKUX 3arpy3Kax ya-

Puc.2. Cxema ycranoBku BM@N

Analyzing B

K

Fig.2. Schematic view of the BM@N setup

in the strong magnetic field. The gap between the poles of
the analyzing magnet is around 1 m. The magnetic field
can be varied up to 1.2 T to get the optimal BM@N de-
tector acceptance and momentum resolution for different
processes and beam energies. The design parameters of
the time-of-flight detectors based on multi-gap resistive
plate chambers (mRPC-1,2) with a strip read-out allow
us to discriminate between hadrons (7, K, p), as well as
light nuclei with the momentum up to few GeV/c pro-
duced in multi-particle events. The zero degree calorim-
eter (ZDC) is designed for the analysis of the collision
centrality by measuring the energy of forward going par-
ticles. The TO detector, partially covering the backward
hemisphere around the target, is planned to trigger central
heavy-ion collisions and provide a start time (TO) signal
for the mRPC-1,2 detectors. An electromagnetic calorim-
eter will be installed behind the outer drift/straw cham-
bers and mRPC-2 wall to study processes with electro-
magnetic probes (7, e?) in the final state.




B JIABOPATOPUAX MHCTUTYTA

CTHII, @ TAK)KEe B CHUIBHOM MarHUTHOM 1toJie. [IpomexxyTox
JUIA  JIETEKTOPOB MEXKIy IONIOCAMHU aHAIM3HPYIOIIETO
MarHuTa COCTaBIIET OKOJO | M. MaruuTHOe 1mojie MOXEeT
M3MEHITBCSA /10 MaKCUMaibHON BenmmumHbl 1,2 Ti, 9ro
MO3BOJIIET ONTUMU3NPOBATh A netekropa BM@N reo-
MeTpU4ecKyio 3(ppeKTHBHOCTH (aKCEeNTaHC) M WMITYIIbC-
HOE€ pa3pelieHre I Pa3iINYHBIX IPOLECCOB M DHEPTHIl
my4yka. BpemsmposeTHsie IETEKTOPHI Ha OCHOBE TEXHO-
gormm MRPC (multigap Resistive Plate Chambers) co
CTPHUIOBBIM CYHTHIBAHHUEM TTO3BOJISIOT Pa3ACsATh aIpOHbI
(7, K, p), a TakxKe JIETKHE sIpa C UMITYJIBCOM 10 HECKOIIb-
kux ['9B/c, 06pazoBaHHBIE B MHOTOYACTUIHBIX COOBITHSX.
Kanopumerp ZDC (Zero Degree Calorimeter) mpemna-
3HAYEH UIA ONPEACIICHNS MPHUIEIHHOTO MapamMmeTpa CToN-
KHOBEHHS (IICHTPATBbHOCTH) IyTEM H3MEPEHHUS >HEPTUHU
gacTul — ¢parMeHToB mydka. [lerexrop TO, wacTuaaO
MEPEKPHIBAIOIINI 3aIHIO TOIyc(epy BOKPYT MHUIICHH,
TUTAHUPYETCS UCTIONB30BATh JJI M3MEPEHHS IIEHTPATIBHO-
CTH CTOJIKHOBEHHS TSKEIBIX HOHOB, (DOPMUPOBAHNUS TPHT-

Puc.3. Ycranoeka BM@N B mepBoM TEXHHYECKOM CeaHce
B Mapte 2015 .

N\
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\

Fig.3. BM@N setup in the first technical run in March 2015

The first technical run of the BM@N detectors was
performed with the deuteron and carbon beams in March
2015. The view of the BM@N setup in the run is presented
in Fig.3. The experimental data from the drift chambers,
time-of-flight detectors, zero-degree calorimeter, start time
and trigger detectors were read out using the integrated
data acquisition system. Momentum of the deuteron beam
measured from the angular distributions in the drift cham-
bers is given in Fig. 4.

Meanwhile, the GEM detectors for the BM@N central
tracker are being produced at the CERN workshop. The
GEM detectors with the maximum size of 200 X 45 cm
are foreseen for the BM@N central tracker. The configu-
ration of the central tracker in 2016 is based on at least
six GEM planes of the half size. It will be extended up
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repa u craproBoro curaana (T0) mist nerekropoB mRPC-
1,2. DneKTpOMarHuTHbIA KalopuMeTp OyleT yCTaHOBIICH
no3aau apeidoBbix/cTpoy-kamep u aerekropa mRPC-2
JUIS U3yYeHUsl IPOIIECCOB ¢ 06pa3oBaHueM 7, e B KoHeu-
HOM COCTOSTHHH.

[epBbrit TexHUYECKUIT ceaHc Ha yctaHoBke BM@N
ObUT TPOBENICH Ha Iy4YKax NEWTPOHOB U siep yriepona
B Mapte 2015 . Bux ycranoBku BM@N B ceance mpen-
CTaBJIEH Ha pHcC. 3. DKCIIEpUMEHTAIbHBIE JaHHBIC C Ipeii-
(hOBBIX Kamep, BPEMSIITPOJICTHBIX JIETEKTOPOB, KaJIOPHMe-
tpa ZDC, TO 1 TPUTTEPHBIX IETEKTOPOB CUUTHIBAIICH C
UCTIONIb30BaHNEM MHTETPHPOBAHHON CHCTEMBI cOOpa JAaH-
HBIX. Pe3ynbrarTsl n3MepeHus NMITyJbca ITydka eHTPOHOB
10 YIJIOBBIM pacTpeleieHUsIM B APeH(OBBIX Kamepax
TIPUBEACHBI Ha pHC. 4.

B T0 e Bpemst ObIIIO HaUaTO MPOU3BOCTBO JIETEKTO-
poB GEM B LIEPH. Jletektopsr GEM ¢ MakcHMalbHBIM
pasmepom 200 X 45 cM peyCMOTPEHBI LIS [ICHTPaTbHON
TpeKoBol cucTteMbl ycTaHOBKH BM@N. Kordurypanms
[EHTpaNbHONW TpekoBoi cuctemsl B 2016 T mpemycma-
TPUBAET MCIIOJIb30BaHUE 1O KpaitHei mepe mectu GEM-
IUIOCKOCTEH IMOJOBHHHOTO pa3Mepa no Beprukanu. OHa

Puc.4. Wmnynsc myuka 1eHTpOHOB, paCCUUTaHHBINA U3 YITIOBBIX
pacnpeseneHuid B ApeH(oBBIX KaMepax IPpH Pa3IdIHbIX 3Ha4Ye-
HUSIX MHTerpana MarHuTHoro nons. KpacHas nuHus ¢ nonocoit
OMOOK JaeT HOMUHAJIBHOE 3HA4YeHHE MMITyJbca Iydka C He-
OIPE/IENIEHHOCTBIO YCKOPHTEIS

Momentum vs Magnetic Field Integral

10E
9.5F
S °F = 1 ! S +
o 8.5F { T 1 .
ok
o 8F
75E
0
6.5
NI FNETI ENETE EEEE T SR NN FERTE FRET RRE T R

13 14 15 16 1.7 18 19 2 21
Int(BdL), T - m

Fig.4. Momentum of the deuteron beam calculated from the an-
gular distributions measured in the drift chambers for different
values of the magnetic field integral. The red line with the error
bar gives the nominal value of the beam momentum with the ac-
celerator uncertainty

to eight GEM stations of the full size by the end of 2018.
At the second stage of the BM@N experiment in 2020, at
least four planes of two-coordinate silicon strip detectors
will be installed between the GEM tracker and the target
to improve the track reconstruction in Aut+Au collisions.
Presently, the detectors of this type are being developed
for the CBM experiment.
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Oyzner pacumpena no BoceMu GEM-cranimii
MIOJTHOTO pa3Mepa MO BEPTHKAIM K KOH-
my 2018 . Ha BTOpoM 3Tame skcmepuMeHTa
BM@N B 2020 1. tutaHEpyeTCs BBEICHHC B
JICUCTBHE YETBIPEX IUIOCKOCTEH IBYXKOOPIIH-
HaTHBIX KPEMHHEBBIX JIETEKTOPOB, yCTaHOB-
JIeHHbIX Mexay aerekropamu GEM u mumre-
HBIO JUISl YITyUIIEHUS! PEKOHCTPYKIIUHU TPEKa B
CTOJIKHOBeHHAX sinep Au+Au. B Hacrosmee
BpeMsI IETEKTOPhI TaKOTO THIA pa3padaThiBa-
foTes utst okcniepumernTa CBM.
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C.I1. Mepu, I. A. Ocockos, O. B. Pozauesckuii

HoBblil aJropuTm moucka
TPEKOB-KAHIUIATOB JIJIH
PEKOHCTPYKIIMHU COOLITHHI
B 3kcnepumente BM@N

PexoHcTpykuust coObITHI — ofiHA M3 HauOosee BaXKHBIX 3a/1a4 B
IKCTIEPUMEHTAX 10 (U3HUKE BEICOKHX dHepruil. OHa COCTOUT U3 MOMCKA
TPEKOB M OLICHKH MX ITapaMETPOB B TPEKOBBIX JAETEKTOpax SKCIICPUMEH-
Ta. JT0 TpeOyeT OrpOMHOTO YHCIIa IIePedOPOB BCEX XUTOB (XUT — 3TO
PEKOHCTPYHUPOBAHHBIN OTKIIMK JIETEKTOPAa), YTOObI HAWTH T€ N3 HHUX,
KOTOpBIE MPUHAIUICKAT OJHOMY Tpeky. HaiineHnsie HaOOpBl XUTOB C
BBIYUCIICHHBIME TTApaMETPAaMH Ha3bIBAIOT TPEKAMI-KaH I IaTaMH.

BM@N (Baryonic Matter at Nuclotron) — 3T0 3KCIIEpUMEHT Ha
(bUKCpPOBaHHOW MUIIICHH, TUIAHUPYEMBIH K pealn3aldd Ha HYKIO-
tpone OUSIU. OcHOBHAs 1IeJIb 3KCIIEPUMEHTa — H3yuYeHHE OapHOH-
HOW MaTepuH B CTOIIKHOBCHHUSAX TSDKEITBIX HOHOB TIPH AKCTPEMATBHBIX
ycnoBusx [1].

[Iponemypa peKOHCTPYKINH COOBITHI B dkciepuMeHnTe BM@N
COCTOMT M3 ITOWCKa TpeKoB-kaHannaroB B GEM-crannusax u ux mno-
ClIe/lyIolel SKCTparosiiuu ¢ nomolneio Guistpa Kanmana [2] k

S. P. Merts, G. A. Ososkov, O. V. Rogachevsky

New Algorithm of Seed Finding
for Track Reconstruction
in BM@N Experiment

Event reconstruction is one of the most important problems in
high energy physics experiments. It consists of track finding and track
fitting procedures in the experiment tracking detectors. This requires
a tremendous search of detector responses belonging to each track
aimed at obtaining the so-called “seeds”, i.e., the initial approxima-
tions of track parameters of charged particles.

BM@N (Baryonic Matter at Nuclotron) is a fixed target experi-
ment at the Nuclotron to study A + A collisions by measuring a var-
iety of observables [1].

The event reconstruction for the BM@N experiment consists in
finding track seeds in the GEM detectors and then their extrapolation
by Kalman filter [2] to other detectors. As one can see from the left
image of Fig. 1, the seed finding problem is really a hard and time con-
suming one on any projection, due to overcrowded area of search with
hits (hit is a reconstructed spatial point of crossing track and subdetec-
tor system). To find a seed from the set of hits registered by a tracking
detector, one should classify somehow those hits by their closeness
to particle trajectories. There are several methods which are used to
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OCTaNBHBIM JIeTeKTopaM. Kak MOXXHO BHAETh Ha pwHc. 1,
clieBa, 3ajiaya MOMCKAa TPEKOB-KaHIUAATOB JCHCTBUTEIIb-
HO CJIOKHAsi U TPeOyeT MHOTO BBIUHCIIUTECIHLHOTO Bpe-
MEHHU H3-32 BBICOKOW IUIOTHOCTH XUTOB. UTOOBI HaWTh
TPEeK-KaHIHUIAT U3 HaOOpa pEeKOHCTPYHPOBAHHBIX XUTOB,
HY)KHO KaKuM-TTHOO 00pa3oM KIacCH(PHUIHNPOBATH XHUTHI
1Mo ONMU30CTH K TPAeKTOPUH 4YacTHIBL. CyIIeCTBYIOT pas-
JIMYHBIC METOAbI I JOCTUKCHUS I[aHHOfI eJIn: Hpeo6-
pasoBanue Xada, dIaCTUYHBIA TPEKUHT, KJICTOUHBIC aBTO-
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MaThl U 1p. [3,4]. ABTOpaMu TaHHOM CTaThbU MpeiaraeTcs
HOBOE KOOPJIUHATHOE TPeoOpa3OBaHHUE:

(x.v}~ {% %}

e R:\/x2+y2+22.
[IpemtoxxeHHOE TIPeoOpa3OBaHUE MEPEBOIUT IKCIIC-

PUMEHTAJIBHBIC JaHHBIE B IPOCTPAHCTBO HOPMUPOBAHHBIX
KOOPJIMHAT, B KOTOPOM XHUTBI, COOTBETCTBYIOIUE OAHOMY

Puc. 1. CneBa: BUJ] JaHHBIX MOHTE-KapJIo-MOJIeIMPOBanus it skcriepumeHTa BM@N B miockoctu XY; cripaBa: MpeicTaBIeHNe TeX

JKE JIaHHBIX B IIPOCTPAHCTBE HOPMUPOBAHHBIX KOOPIAMHAT
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Fig. 1. Left: XY view of a simulated data for the BM@N facility; right: representation of the same tracks after using the proposed

transformation

Puc.2. DdhexTHBHOCTH pEKOHCTPYKIMH M UMITYJIBCHOE Pa3pelIeHUe I CTOIKHOBEHHUS S/Iep 3070Ta Ha ycTaHOBKe BM@N

[Trrr T
100 - .
i ...oooooooo‘o..'."';
L]

80 . ]
Xt i
= F i
% 60 N o~ Efficiency
35 r -=Ghosts 7
% 40 -+-Clones
20} y
Laddepdodonanbdddddddddid i
0 1 2 3 4 5

Psim’ GeV/e

L B e B
9 :

;

7 3

=6 3
S ]
&S E
X E
g4 E
3 3

2 Yeegeeiensgtienseseeee ]

!

TR AT AT EN AT AT BT AT A

0 1 2 3 4 5

Psim,GeV/c

Fig.2. BM@N track reconstruction efficiency and momentum resolution for Au+Au collision

achieve that, namely, Hough transform, elastic tracking,
cellular automaton, etc., with their advantages and short-
comings [3,4]. We propose here a new transformation of
the coordinate system:

XY
{Xs Y} - {Fy F}7
where R =4/ x2 + y2 +z72.
This transformation converts experimental data into
a space of normalized coordinates where the hits corre-
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sponding to one track are grouped more compactly (the
right image, Fig. 1) and almost horizontally.

An appropriate algorithm of the fast horizontal histo-
gramming for track-candidate search has been proposed [4]
in order to find track candidates as groups of closed hits sat-
isfying special acceptance criteria. The obtained track candi-
dates are approximated by Archimedean spirals to estimate
the required track parameters (momentum, charge, vertex,
etc.). The proposed algorithm of horizontal histogramming
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TPEKy, TPYNIUPYIOTCSI B KOMIIAKTHBIE TO-
pu3oHTaNbHBIE OTpe3ku (puc.l, cmpasa).
BhICTphIN  anropuTM TOWCKAa TPEKOB-KaH-
JMaTOB B MPOCTPAHCTBE HOPMHUPOBAHHBIX
KOOpJMHAT ObUI TIpeJUIoXKEH B [4].

Jlnst OLeHKM TapaMeTpoB HalJeHHbIE
TPEKN-KaHUaThl anIpOKCUMHUPYIOTCS
cripansiMu Apxumena. BBuy KoMmakTHO-
CTH JIJaHHBIX B NPOCTPAHCTBE HOPMHUPOBAH-
HBIX KOOPAMHAT IPEUIOKEHHBIH alropuT™M
MOXeT OBITh 3((EKTHBHO pacmapaielieH
Ha COBPEMCHHBIX KOMIIBIOTEpaXx.

Ha puc.2, cineBa npencraBieHo pac-
npenencHne 3h(GHEeKTHBHOCTH M JONS JIOXK-
HBIX TPEKOB M TPEKOB-KJIOHOB. MIMITyIIbcHOE
paspellieHre TpeJCTaBIeHO Ha  pucC.2,
crpaBa. /laHHBIC MOTYyYEHBI U3 TEHEpaTopa
LaQGSM asist CTONKHOBEHHSI SIIEP 30J10TA.

B ciy4ae BBICOKOI MHOKECTBEHHOCTH
B 3aj1a4e TPEKHHTa OCTPO BCTAET Mpodiiema
BO3HMKHOBEHHS JIOKHBIX XHTOB. B pabo-
Te [5] MBI TPEUIOKUIN HOBBIA TMOIXOM K
PELICHHUIO 9TOH POOIEMbl, OCHOBaHHBIH Ha
MIPUMEHEHHH TToTeHnnaoB JlopeHra.

reveals an opportunity to be parallelized on
modern computers.

A distribution of the efficiency and the
percentage of the ghost tracks and clones
are shown on the left pad of Fig.2. A mo-
mentum distribution is presented on the
right pad of Fig.2.

In case of high multiplicity, the problem
of the fake hits gets extremely important.
We proposed a new approach with applying
Lorenz potential to reject the fake hits [5].
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A. C. bamoea, A. H. Byzaii, A. IO. Ilapxomenko

Ioaxoabl K MATEMATHYECKOMY
MOEJTUPOBAHMIO
ICKTPOPU3NOIOTHYEeCKOM
AKTUBHOCTH HEHPOHOB
TUNIOKAMIIA

IIpy nuioTHpyeMbIX MOJNETAaX B JajJbHUN KOCMOC BBICOKYIO OIlac-
HOCTh JUIS SKHIMaXeH Kopaliiell MOTYT MpeACTaBIATh TSDKENbIE 3apsi-
JKEHHBIC YaCTHUI[bI, BXOMASIIHNE B COCTAB T'aJIAKTHYECKHX KOCMHUYECKUX
myueit (I'KJI) [1]. [Ipu omieHKe prcka pagualliOHHOTO BO3IEHCTBHSA TH-
xenbix spep ['KJI B Xome MeXIiaHeTHOW MUCCHH HEOOXOIUMO HMETh
B BHJIy BO3MOXKHOE (pOpMUpPOBaHUE HAPYIICHUI CO CTOPOHBI IICHTPAIIb-
HOW HEPBHOM CUCTEMbI KOCMOHABTOB. B 3KcIeprMeHTax 1o 00JIydeHHIO
J1a00PaTOPHBIX KMBOTHBIX BBICOKOIPHEPICTHUHBIMH HOHAMH JKejie3a B
J103aX, COOTBETCTBYIOIIUX pEajbHBIM IOTOKAM TaJJaKTHUCCKUX SAep
JKesesa Ipu nosere Kk Mapcy, BBIABISIIOTCS pa3iUuYHbIE HAPYLIEHUS CO
CTOPOHBI IeHTpaidbHON HepBHOH cucteMsl (LIHC). OHu mposBisioTcs

A. S. Batova, A. N. Bugay, A. Yu. Parkhomenko

Approaches to the
Mathematical Modeling of the
Electrophysiological Activity
of Hippocampal Neurons

In the manned deep space flights, heavy charged particles of the
galactic cosmic rays (GCR) can be very dangerous for the crew mem-
bers [1]. When evaluating the risk associated with exposure to GCR
heavy nuclei during an interplanetary flight, the possible development of
the cosmonauts’ central nervous system (CNS) disorders should be taken
into account. In experiments on the irradiation of experimental animals
with high-energy iron ion beams at doses matching the real fluxes of ga-
lactic iron nuclei during a Mars mission, different CNS disorders are ob-
served. Their symptoms include expressed spatial orientation disorders
and suppression of cognitive functions, which is linked with damage to
the synaptic transmission mechanisms in different brain structures — first
of all, in the hippocampus as the most radiation-sensitive CNS structure.
Along with charged particle accelerator-based experimental research on
the neuroradiobiological effects of high-energy accelerated heavy ions,
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B BBIPAKEHHOW MOTEpe MPOCTPAHCTBEHHOM OpPUEHTALIUH,
YTHETEHUH KOTHUTUBHBIX (DYHKIHH, YTO CBSI3BIBACTCS C
MOBPEXKJCHUEM MEXaHH3MOB CHHANTHYECKOW Tepenadn
B Pa3IIMYHBIX CTPYKTypax MO3Ta H, MPEXkIe BCETO, B T'HII-
MOKaMIle Kak HauOolee ysI3BUMON B 9TOM Cllydae CTpYyK-
type LIHC. Hapsiny ¢ mocTaHOBKOM 3KCHEPUMEHTATbHBIX
HCCIICIOBAHNI Ha YCKOPUTENAX 3apsDKEHHBIX YacTHUI[ 1O
MOJICITMPOBAHUIO HEHPOPATUOOHOIOTHICCKIX d(PPEKTOB
YCKOPEHHBIX TSDKENBIX MOHOB BBICOKMX JHEPrUil BecbMa
BaXHBIMH TIPEACTABIAIOTCA pa3pabOTKU MOIENEH dIIek-
TPOPHU3HOJIOrNIECKOH aKTHBHOCTH HEHPOHOB PA3IMYHBIX
oonacreii [THC.

CoracHO COBPEMEHHBIM JIaHHBIM [1-3] runmnokami
MIPEJICTaBIsIET COOO0W OJIHY U3 HanboJjee UyBCTBUTEIbHBIX
obmacteii [{THC npu neiicTBUY MOHU3UPYIOIICH paTHalHy.
[To ouenkam cnenmanucroB NASA, BHe MarHHTOC(hEpHI
3eMiIM OOMH KBAaIpaTHBIA CAaHTHMETp IUIOIAIH Tepece-
KaeT B CyTKH OKoJO0 160 TSDKENbIX 3apsKEHHBIX YaCTHIL C
3apsiioM atoMHoOro sapa Z = 20. CormacHo pacueram, B
X0Jle MUJIOTUPYEMOTO TPEXJIETHEr0 MEXIUIAHETHOTO MOo-
nera ot 7 1o 13 % neitponos B ITHC moryT noxBeprayTh-
Csl BO3/ICHCTBHIO BBICOKOPHEPIeTUYHBIX MOHOB Keje3a U
0 46% HEHPOHOB — BO3JACHCTBUIO YACTHUIL C 3apsIOM
atomMHoro anapa Z =15 [4]. Okono 20 MUJIIMOHOB HEPB-
HBIX KJIETOK M3 NMPHUMEPHO 46 MHUIMOHOB, BXOAAILINX B
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CTPYKTYpBI THIIIIOKaMIIa, OyyT IepeceKkarsh ofiHa U Ooinee
yactuy ¢ Z = 15.

[Touemy 0coOyt0 OMacHOCTH TPEACTABISET JICUCTBUE
TAaKUX 4YacTHL MMEHHO Ha runmokamn? Ilomasmsromee
OOJIBIIMHCTBO HEIPOHOB B3POCIIOr0 MO3T'a ABJIAIOTCS BBICO-
korrhepeHIMPOBaHHBIME KIIETKAMH, KOTOPBIEC YTPaTHIIH
CIIOCOOHOCTH K JICJICHUIO U MOTOMY JIOCTaTOYHO YCTOWYH-
BBI K JICHCTBHUIO paguanyi. OIHAKO KIETKHW THIIOKAMIIA,
COXPAHHUBILIKE CIHOCOOHOCTH K JIEJICHHIO, WCKIIOUUTEIIb-
HO ys3BUMBI K BO3IEHCTBHIO M3IydeHUH. B runmnokamme
B3pOCJIOr0 MO3ra HEHpOreHe3 OCYIECTBIAETCS HENPePhIB-
HO, W 3TOT TIPOIIECC SBIISETCS HEUPOOHOTOTUIECKON OCHO-
BoOH (popMupoBaHUst HOBOI mamsTu. Kak Tenepp ycTaHOB-
JICHO, MIMEHHO THIIOKAaMII, COXPaHUBILHNA CIIOCOOHOCTh K
HeWporeHe3y, UTpaeT KIIOYEBYIO poib B (hOPMUpPOBAHUH
JIOJITOBPEMEHHOM IIaMSTH, B UHTEIPaLlUU [10JIy4aeMON MO3-
roM nH(OpManny 1 B €€ PaclpeaeIeHNH B BBICIINX OTIIe-
nax mosra. C yueroMm 3Toro paspaboTka MaTeMaTH4eCKHX
MoJieNiell HEUPOHHBIX CETEH U CTPYKTYp, BXOISIIMX B 3Ty
obmacte IIHC [2,3], npencraBisiercss KpaliHe BaKHOW 3a-
Jadeli mpy aHaIn3e Hellpopaanoononorndecknux 3P QexTon
YCKOPEHHBIX 3apsKEHHBIX YaCTHII.

Ha ypoBHe ceTH BaXXHO Y4YecCTb, KakuM oOpa3om
BHYTPUKJIETOUHBIC CBOHCTBA CHCTEMbI OOBEIUHSIOTCS
CO CBOWCTBaMHM CBSI3€H MEXAy HEHPOHAMH, C TEM YTOObI

the development of models of the electrophysiological ac-
tivity of neurons of different CNS parts seems to be very
important.

Modern data suggest that the hippocampus is one of
the most ionizing radiation-sensitive CNS parts [1-3].
NASA’s estimations show that beyond the Earth’s mag-
netosphere a square centimeter is crossed by about 160
heavy charged particles with the nuclear charge Z =20
during 24 hours. It has been calculated that during a three-
year manned interplanetary flight, from 7 to 13% of the
CNS neurons can be exposed to high-energy iron ions, and
up to 46 %, to particles with Z =15 [4]. About 20 million
nerve cells out of approximately 46 million in the hippo-
campus structures will be crossed by one or more particles
with Z >15.

Why are such particles especially dangerous to the hip-
pocampus? The vast majority of the mature brain neurons
are highly differentiated cells that have lost their ability to
divide and, therefore, are quite resistant to radiation ex-
posure. But the hippocampus cells that retain their ability
to divide are extremely radiation-sensitive. In the mature
brain hippocampus, neurogenesis goes on continuously;
this process is the neurobiological basis of new memory
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formation. As has been established, it is exactly the hip-
pocampus with its retained capability of neurogenesis that
plays the key role in the formation of long-term memory
as well as in the integration of information received by the
brain and its distribution in the brain’s higher segments.
The development of mathematical models of neural net-
works and structures making up this part of the CNS [2, 3]
thus seems to be an extremely important task for research
on the neuroradiobiological effects of accelerated charged
particles.

At the network level, it is important to take into ac-
count how the internal cell properties merge with the prop-
erties of the neural links so that the modeled population’s
behavior would be the closest to real neural populations’
behavior. The model should include the geometry of cells
and intracellular structures, organization of their molecu-
lar and intracellular formations, biophysical processes, as
well as biochemical reaction cascades in cells and intercel-
lular interactions.

The present work aims at designing a mathematical
model of the neural network in the CA3 region of the hip-
pocampus that would include both membrane and bio-
chemical processes developing in neurons.
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MIOBE/ICHUE CETH OBIIIO MAaKCHMAaJIbHO OJIM3KHM K IOBEJIe-
HUIO peaibHbIX HEeHPOHHBIX Nomynanuil. Moaens 10kHa
BKJTIOYATh B CE0SI TEOMETPHIO KJICTOK U BHYTPHKIICTOYHBIX
CTPYKTY], OPraHH3ALHUIO X MOJIEKYSIPHBIX U BHYTPHKJIIC-
TOYHBIX 00pa30BaHui, OMO(PHU3NUECKHE ITPOLIECCHI, a TaK-
xKe OMOXMMUYECKNE KacKaibl pPeakiyi, IPOTEKAIOMNX B
KJICTKaX, MCXKKJICTOUHBIC B3aHMOHeﬁCTBHH.

Llenpro HacTosimield pabOTHI SIBWIACh pa3padoTKa
MaTeMaTH9IeCcKOi Momenu ceTn HelpoHoB obmactu CA3
TUIIIIOKaMIia, y‘II/ITI)IBaIOI_HeI‘/‘I Kak MeM6paHHBIC, TaKk Hu
OMOXUMHYCCKUE MPOLECCHI, (POPMUPYIOIIUECS B HEUPO-
Hax. B pamkax Moznenu eIMHUYHbBIN NHpaMUAHBIA HEUPOH
Mozenupyercst 19 kommaprMenTamu (BoceMb st 0a3aiib-
HBIX JICH/IPUTOB, OJMH JUIS COMBI M JAECSATH ISl allKaJlb-
HBIX JEHAPHUTOB). Moaens TOPMO3HOTO WHTEpHEHpOHa
TaKkke cocTouT u3 19 xommapTmenToB. Kunetnueckoe
ypaBHEHHE JUII MEMOpAaHHOIO IOTEHHWANlA IS j-TO
KOMITapTMEHTa Ha k-M HEWpOHE MMEET BHJ ypaBHEHUH
XoKKnHa—XaKCIi € JOMOMHUTELHBIMA TOKaMH, 00y-
CIIOBJICHHBIMM KaK MEMOpaHHBIMH MOHHBIMH KaHAJIAMH
(TOK yTeUKHU [}gq), HATPUEBBIH TOK Iy,, KaJIbLIUEBBINA TOK

V, mB

Iyt = 0.4 nA

Ic,, KanueBblii TOK 3a1ePKaHHOro BRINpAMIIEHUs [y, ObI-
CTPBIA KalueBblid TOK A-THIA [k (), KJIUEBBI TOK CIe-
JIOBOW TUIEPNONSPU3ALMH [ (A[p), KATbIUA3aBUCHMBIH
KaJIMEBBIH TOK [k (Cq)), TAK M CHHANTHYECKUMH TOKAMH.
[TpuHMMaeTcs, YTO MUPaMUIHBIE KIETKH 00pa3yloT KOH-
TaKTHI C IPYTUMH KJIETKaMu yepes riryramatieie AMPA- n
NMDA-cuHaricel, coneprxariue Bo30yxnatormme NMDA-
1 AMPA-penenTopsl, akTUBaIMs KOTOPBIX BBI3bIBAET BO3-
Oyxxnaronuii mocrtcuHanTrueckuii morennuan (BITCIT),
HMHTEPHEHPOHBI — Yepe3 CHHAIICHI, HCIOIb3YOLIHe TOp-
MO3HOM HEMpOMENUaTop raMMa-aMUHOMACIISIHYK KHUCIIO-
Ty (GABA). Ux akTuBamys BBI3BIBAET TOPMO3HOU IMOCT-
cunantrueckuit norennuain (TIICIT). [IpocTpancTBeHHOE
pacripeqieieHle CHHANTHYECKUX KOHTAKTOB MEXIYy HeM-
pOHaMHM CUHMTAJIOCh HOpMalbHBIM. llapamerpsl Mopenn
OBUTH aIanTHPOBAHBI HA OCHOBAaHMUH PadoT [5,6].

B pesynbrare nomynsius HEHPOHOB MO/IEIMPOBaIach
CHCTeMOW HEeNMHEHHBIX A PepeHITNATbHBIX YpaBHEHUH
CJIETyIOLIEro BUAA:
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JluHamuKa noTeHIMaIa IeHCTBUA Ha MeMOpaHe
MTUPaMHUJIATbHBIX HEHPOHOB MPH CTUMYJIALIMN
BHELTHUM TOKOM

Dynamics of the action potential on a pyramidal
neuron membrane stimulated by an external
current

500 1000 1500

In the proposed model, a unit pyramidal neuron is
modeled by 19 compartments (eight for basal dendrites,
one for the soma, and 10 for apical dendrites). An inhibi-
tory interneuron model also consists of 19 compartments.
A kinetic equation for the membrane potential for the jth
compartment on the kth neuron has a form of Hodgkin—
Huxley equations with additional currents caused by both
membrane ion channels (leakage current [j.,., sodium
current Iy, calcium current I-,, potassium delayed rec-
tification current Ik, A-type fast potassium current i (a),
potassium trace hyperpolarization current i app) and
calcium-dependent potassium current I c,)) and synap-
tic currents. It is supposed that the pyramidal cells form
contacts with other cells through glutamate AMPA and
NMDA synapses containing excitatory receptors, the ac-
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2000

tivation of which generates the excitatory postsynaptic
potential; interneurons, through synapses that use the in-
hibitory neuromediator gamma-aminobutyric acid. Their
activation generates the inhibitory postsynaptic potential.
The spatial distribution of the synaptic contacts between
neurons was considered normal. The model parameters
were adapted based on papers [5, 6].

Consequently, a neuron population is modeled by a
system of nonlinear differential equations of the following
form:

Co—gp =7i-1jVj—1= Vi) + 751, (V1= V) =
- Ileak - [Na - ICa - IK - IK(Ca) - IK(A) -

ee ee ie
— Ixanp) — Invpa — Lampa — 1G6aBA + Lexes (1)
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vy,
Corgr =717V 1= Vi) + 7741V = Vi) =
— Neak — INa — Ica — Ik — Ik (ca) — Ik (A) —
ee ee ie
— Ixaup) — InmpA — I ampa — 1GaBA + Lexs (1)

Cgr =7i-1jUj-1=Up +741,jUjs1=Up) =
el el il
— lieak — Ina — Ik — Inmpa — T avipa — LGaBas  (2)
rne V u U — ToTeHOWanbl NeWCTBUS HAa MeMOpaHax

NUPAMUJIAJIbHBIX HEMPOHOB M MHTEPHEHPOHOB COOTBET-
ctBeHHO; C' — EeMKOCThb MEeMOpaH; ¥ — IMPOBOAUMOCTb
MCXIY KOMIIApTMEHTaAMU.

TecTupoBanne MozeNn MPOBOIMIOCH ITyTEM CTHMY-
JSINMY UMITyJIbCaMH BHEIIHero Toka. Kak B m3onupoBas-
HBIX HEHpOHaxX, Tak W B UX HOMYJSIHU IOTEHIHMAN JeH-
CTBHSI TEHEPUPYETCA B peknMe OEPCTOB (CM. PHCYHOK),
4acTOTa KOTOPBIX YBEIMYHBACTCS C YBEIMUCHUEM BHEII-
HETO CTUMYJIA.

Takum oOpa3zoM, pa3paboTaHa MOICIb IOMYJISIHH
HelipoHoB obmactn CA3 rummokamMma ¢ y4eToM BCeX TH-
MOB CHHANTHYECKUX CBs3ell. BakHOW 0COOEHHOCTHIO
pa0oThl SABIAETCS Y4eT HPOCTPAHCTBEHHOM CTPYKTYpBI
Ka)XI0T0 OT/IEJIbHOTO HEeMpOHA, YTO OTKPBIBAET IEPCIEK-
THUBBI JUISl TTOCIIEIYIONIETO Pa3BUTHs HeHpopaanoouomno-

U,
G =71 Uy 1= U+ 74 1,j WUy 1= Up) =

el el ii
— lieak — INa — Ik — Inmpa — Lampa — IGaBas  (2)

where V and U are the action potentials on the membranes
of pyramidal neurons and interneurons, respectively; C is
membrane capacity; and y is conductivity between com-
partments.

The model was tested by external current pulse stimu-
lation. Both in isolated neurons and in their population the
action potential is generated in a burst mode (see figure);
the burst frequency increases with external stimulus am-
plification.

In summary, a model of the neural population of the
CA3 region of the hippocampus has been developed tak-
ing into account all synaptic link types. An important fea-
ture of this study is that the spatial structure of each single
neuron is taken into account, which opens prospects for
the further development of neuroradiobiological aspects
of the model using microdosimetry methods to evaluate
energy deposition in the tracks of charged particles of dif-
ferent energy.
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TUYCCKHUX ACIICKTOB MOACIIH C HCIIOJb30BaHUEM MCTOI0B
MUKPOJAOZUMETPUHN JIA OLICHKH SHEPTOBBIACIICHUSA B TPEC-
KaxX 3apsyKCHHBIX YaCTHUIl pa3JIMIHbIX 3HCpFHI71.
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45-7 ceccua lMporpaMMHO-KOHCYNLTaTUBHOIO KO-
MmuteTa no ¢usmuke yactuy cocrtosnacb 20-21 uioHsA
noa npepcenatenscTBoM npocpeccopa U. Lleppys.

Buue-gupektop OUAN P.JlegHnukn npouHdopmu-
poean KK o pesontoumm 119-1 ceccum YyeHoro cose-
Ta MHctutyTta (dbeBpanb 2016 r.) u pelweHusx Komuteta
NonHOMouYHbIX npeactasutenen OUAW (anpenb 2016 r.).
MKK no6bnarogapun P.JlegHuukoro 3a nogpo6HbI Aoknaz
o nogrotoBke CemwuneTHero nnaHa passutus OUAN Ha
2017-2023 1. 1 C yOoBNETBOPEHNEM OTMETUI, YTO Mpea-
TNIOXEHHblE KOMUTETOM KpuTepunm no paspaboTke HOBON
ceMuneTkn B obractu uankM yvactuy, Obln MPUHSITBI
Y4eHbIM COBETOM A5 06LLErO PYKOBOACTBA.

MKK nosgpasun aupekumio OUAUWM n  pykosoa-
ctBo JI®B3 c¢ nognucaHnem CornaweHus mexay
MpaButenbctBom Poccuiickorn Pepepaumm 1 ONAN o
uenesomMm Bknage Poccuiickon demepauum B Meranpoekt
NICA, rapaHTtupylowem ero peanusaumo. KK npuet-
cTeoBan nognucaxuve MNpoTokona mexay MuHucTepcTBOM
obpasoBaHus U Haykn PP, MuHuctepctBoM 0GpasoBaHus
n TexHonormn KHP, Kutaiickon akagemuen Hayk n OUAN
O MepcnekTuBax COTPyAHWYECTBa B pamKax MeranpoekTa
NICA (cBepxnpoBogsiLne CUCTEMbI, INEKTPOMArHUTHbLIN
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KanopumeTp, BPEMSNPONETHbIE CUCTEMbI U TeopeTuye-
ckne vccnenoBaHus). KoMuUTeT cumTaert, YTo 3TN BaXHble
warn ycunat MmexagyHapogHbiin ctatyc npoekta NICA un
obecnevyar AONOMHUTENbHbIE rApaHTUM €ro CBOEBPEMEH-
Horo ocyliecTBneHust B 2019 r.

MKK ¢ 6onbwnm yaoBNeTBOPEHMEM OTMETUN yCheLL-
Hoe 3aBepLUeHVe paboT No hopuHXeKTopy Ha 6ase HOBOM
cuctembl RFQ nuHenHoro yckoputena LU-20 ana Hykno-
TPOHA N YCTOMYMBBIN MPOrpecc B pa3BUTUM MHAPACTPYK-
Typbl OVAW.TIKK nprBeTcTBOBan yCneLlHbIn 3anyck Kpuo-
reHHoro komnnekca NICA, camoro kpynHoro B Poccum oxu-
Xutens renusi ¢ npoussogutensHocTbo 4o 1100 nuTpos B
yac, a TaKkke OTMETWI, YTO CO34aHne NpPon3BOACTBEHHOIO
yyacTka Ansi U3roTOBMEeHNs 1 TECTUPOBaHNS CBEPXMPOBO-
OaWmMxX MarHuToB yckoputensHoro komnnekca NICA 6nms-
KO K 3aBEpLUEHUIO.

MKK opo6pun npogomkatoLmecs ycunums no 3aeeplue-
HMIO CO34aHNSi TEXHUYECKMX MPOEKTOB rMaBHbIX MOACUCTEM
petektopa MPD.Bwmecte ¢ Tem KK BHOBb nogyepkHyn
HeobXoQUMOCTb NPUBMEYEHUS MOMNOAbIX COTPYAHUKOB U
HOBbIX CTOPOHHUX rpynn Ans peanusauum npoekta NICA/
MPD. KK cunTtaeT BaxHbiM npegoctaButb BM@N 3asB-
NEHHOEe My4YKOBOE BPEMS Ha HYKITOTPOHE AN NPOBEeAEHUS
TECTOBbIX MCMbITAHUI, C TEM YTOObI 3KCNEPUMEHT BOBPEMS

JlaGoparopust ¢usnku BeIcOKMX dHepruii nm. B. 1. Bekciepa
u A.M. bannuna, Mail. YyacTHUKH paboT 1Mo BBOIY

B OKCILTyaTallli0 HOBOTO JIMHEHHOIO YCKOPUTENIS 1eHTpOHOB
U JIETKUX HOHOB IS cTposiierocs komnaiaepa NICA

L eI | PR
The Veksler and Baldin Laboratory of High Energy Physics,

May. Participants of the process of launching the new linear
accelerator of deuterons and light nuclei for the NICA collider




CECCUN NKK ONAN

MEETINGS OF THE JINR PACS

JlaGoparopust pu3MKK BEICOKHX dHepruit uM. B. 1. Bekcnepa

u A.M. banauna, 20 anpens. ['pynna HHOCTpaHHBIX
JKYpHaIUCTOB, nocetuniunx OMSIN B pamMkax MEXIyHapOAHOTO
npoekra CREMLIN, Ha ycranoBke NICA

The 45th session of the Programme Advisory Com-
mittee for Particle Physics took place on 20-21 June.
It was chaired by Professor |. Tserruya.

JINR Vice-Director R.Lednicky informed the PAC
about the Resolution of the 119th session of the JINR
Scientific Council (February 2016) and the decisions of the
JINR Committee of Plenipotentiaries (April 2016). The PAC
thanked R.Lednicky for his comprehensive report about the
status of JINR’s new Seven-Year Plan for the Development
of JINR (2017-2023) and noted with satisfaction that the
procedures proposed by the PAC for Particle Physics for
the elaboration of the new seven-year plan in the area of
particle physics had been adopted as general guidelines.

The PAC congratulated the JINR Directorate and the
VBLHEP management for signing the Agreement between
the Russian government and JINR on a dedicated con-
tribution from Russia to the NICA megaproject that guar-
antees its realization. The PAC welcomed the signing of
the Protocol among the Russian Ministry of Education and
Science, the Chinese Ministry of Science and Technology,
the Chinese Academy of Sciences and JINR on the pros-
pects of cooperation within the framework of the NICA
megaproject (superconducting systems, ECAL and TOF
systems, and theory). The PAC regards these as impor-
tant steps that will enhance the international status of the
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The Veksler and Baldin Laboratory of High Energy Physics,
20 April. A group of foreign journalists, visiting JINR in the
framework of the international project CREMLIN,

at the NICA facility

NICA project and provide additional guarantee for its timely
completion in 2019.

The PAC was very pleased with the successful com-
missioning of the new fore-injector of the LU-20 linear ac-
celerator based on the RFQ-system and with the steady
progress in infrastructure developments at JINR. The
Committee welcomed the successful launch of the NICA
cryogenic complex — the largest helium liquefier in Russia
with a capacity of 1100 liters per hour. It also noted that
the set-up of the facility for producing and testing super-
conducting magnets for the NICA accelerator complex is
nearing completion.

The PAC encouraged further efforts towards comple-
tion of the technical design reports for the main subsys-
tems of the MPD detector. At the same time the PAC em-
phasized again the need to attract young professionals and
additional external groups for the realization of the MPD
project. The PAC considered it important to provide BM@N
with the requested test beam time at the Nuclotron to en-
sure the timely start of the experiment. The PAC requested
the BM@N team to establish clear milestones to allow ap-
propriate monitoring of the project.

The PAC took note of the new project “Development of
a precision magnetic spectrometer, SCAN-3, and research
of non-nucleon degrees of freedom in nuclei, nucleon cor-
relations and nuclear fragmentation at the internal target
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cTapToBan, u obpaTtuncs k ydactHukam BM@N c¢ npock-
Oon onpefennuTb ICHbIE Lienu, No3eonstoLme 3hpekTUBHO
oTcrnexunBaTtb dTarbl UCMONHEHUS NPOeKTa.

MKK npuvHan K cBeOeHuo HOoBOE npeasnioxeHue
«Co3gaHne npeLuM3noHHONO MarHUTHOrO CreKTpoMeTpa
CKAH-3 1 npoBegeHve nccrnegoBaHnii HEHYKMOHHbBIX CTe-
neHer cBoboabl B iApax, HYKIMOHHbIX KOppensuui u saep-
HOW chparMeHTaunm Ha BHYTPEHHEN MULLIEHN HYKITOTPOHa».
OTMETMB BbICOKYIO Hay4HYH 3HAYMMOCTb U YHUKANbHOCTb
npegnaraeMbIX UCCNefoBaHui, a Takke 6onbLLON HTEpec
cTpaH-yyactHuy, OUAN k npoekTty, MNKK pekomeHgoBsan
0[06pUTL 3TOT NPOEKT A0 koHua 2019 .

MKK ¢ nHtepecom paccmoTpern HOBbIV MPOEKT pa3Bu-
™M MHOroyHKUMOHANBHOrO MH(OPMaLMOHHO-BbIYNCN-
TenbHoro komnnekca (MUBK) OUAN, koTopbit oxBaTbiBaeT
pasBUTME BCEX KOMMOHEHTOB KOMMeKca — OT UHXeHep-
HOM 1 CeTeBON UHAPACTPYKTYP A0 BbIYUCIIUTENBHBIX KOM-
MOHEHTOB PasfNMYHOM apXUTEKTYpbl U CUCTEM XPaHEHUs
OaHHbIX — U YYUTbIBAET MEPCNeKTVBbl Pa3BUTUS COBpe-
MEHHOW BbIYUCANTENBHON TEXHUKM U MHAOPMALIMOHHBIX
TexHonormn. HakonnexHbin B JINT onbIT GyaeTt vcnonb-
30BaTbCs AN Pa3BUTUSA KOMMbIOTEPHOW UHPPaCTPYKTYpbl
meranpoekta NICA. Komuter pekomeHgoBan opobpuTb
BbIMOSIHEHWE NpoekTa 40 KoHua 2019 .

Ha 3akpbiTom coBewanum ¢ anpekunern OUNAN npo-
Lo obcyxaeHne NpoekTa HOBbIX PYKOBOASLLMX MOMOXe-
HWU O NPOrpPaMMHO-KOHCYNbTaTUBHBIX koMmuTeTax OUNAN n
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npouenypbl oLeHkn NpoekToB. KoMuTeT Gbin BeCbMa ya0B-
NEeTBOPEH 3HAYMTENbHLIMU cOBUramu, MocrnenoBaBLUMMU
3a npeablaywmmmn obeyxaeHuamn aaHHbimv MKK ¢ anpek-
unen 1 HegaBHUMU NPEANOKEHUSMU, CAeNaHHbIMU Npea-
ceparenamm MNKK no dusmke yactuy m MNKK no cusmke
KOHAEeHCMpoBaHHbIX cped. KomuteT nobnarogapwn anpek-
unto ONAN 3a BO3MOXKHOCTb BbiCKka3aTb CBOW 3aMeYvaHust
no NpoekTam npexae, YeM AOKYMeHThbl OyayT ogobpeHbi.
MKK 3acnywan HayyHble goknagbl A.B.Cwugoposa
«BHyTpeHHAs cnnuHoBas cTpykTypa HykrnoHa» un H.B. Kpac-
HukoBa «AkcnepumeHT NAG4 Ha SPS B LIEPH. Mouck Tem-
HOro ceKkTopa B COObITUSIX C HE4OCTaOLEN SHEPTUENY.
[MKK ¢ nHTepecom 03HaKOMUIICS CO CTEHOOBbLIMU CO-
o6LeHnaAMN Mmonoabix yyeHbix JIAM n JIOB3. OTmeTnB xo-
pollee Ka4yecTBO MpeacTaBliEHHbIX pPe3yrnbTaToB, KOMUTET
Bbibpan coobuwenune J1.[.Konynaeson «BrnusHue cpepbl
Ha HENTPUHHbIE ocuunnaumm B akcnepumeHte NOvA» ans
[OKnaga Ha ceccumn Y4YeHoro coBeta B ceHTabpe 2016 T.

44-7 ceccus lNporpamMmMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa no siaepHon dmu3mnke cocrosnacb 23—24 UOHA
noa npeacenartenscTteomM npodeccopa P.Mukmans.

Mpencenatens ceccun [NKK npeactaBun coobue-
HME O BbIMOMHEHUN peKOMeHOauui npeablgylen cec-
cun. Buue-gupektop OUAU M.T.UTknc npouHpopmu-
posan MNKK o pesontounn 119-i ceccun YyeHoro coseta

of the Nuclotron”. The PAC recognized the scientific im-
portance and uniqueness of the proposed research, and
the high interest of JINR Member States. The Committee
recommended approval of the project until the end of 2019.

The PAC reviewed with interest the project for the de-
velopment of a Multifunctional Information and Computing
Complex (MICC) of JINR.The PAC noted that the project
covers all components of the Complex from the engineering
and network infrastructure to the computing components
with different architectures and data storage systems, and
takes into account the prospects for the development of
present-day IT and computing techniques. The experience
gained by LIT will be used to develop the computing infra-
structure of the NICA megaproject. The PAC recommend-
ed approval of the project until the end of 2019.

At a closed session with the JINR Directorate, the PAC
discussed the drafts of updates proposed for the governing
regulations of the PACs and the evaluation procedures of
projects. The PAC was very pleased with significant devel-
opments that follow previous discussions of the PAC with
the Directorate and recent proposals made by the chair-
persons of the PAC for Particle Physics and the PAC for
Condensed Matter Physics. The PAC thanked the JINR
Directorate for the opportunity to comment on the drafts
before they are finalized.

EI

The PAC heard the scientific reports “Internal spin
structure of the nucleon” by A. Sidorov and “NA64 experi-
ment at CERN SPS. Search for dark sector in missing en-
ergy events” by N.Krasnikov.

The PAC reviewed poster presentations in particle
physics by young scientists from DLNP and VBLHEP.
Recognizing the overall good quality of the results pre-
sented, the PAC selected the poster “Matter effect in neu-
trino oscillations for the NOvA experiment” by L. Kolupaeva
to be reported at the session of the Scientific Council in
September 2016.

The 44th meeting of the Programme Advisory Com-
mittee for Nuclear Physics was held on 23-24 June.
It was chaired by Professor F.Piquemal.

The Chairperson of the meeting presented an over-
view of the implementation of the recommendations taken
at the previous meeting. JINR Vice-Director M.ltkis in-
formed the PAC about the Resolution of the 119th session
of the JINR Scientific Council and the decisions of the JINR
Committee of Plenipotentiaries.

The PAC heard a report on the theme “Investigations in
the Field of Nuclear Physics with Neutrons” and a proposal
for opening a new theme presented by V.Shvetsov. The
PAC appreciated the results obtained under this theme.
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MHcTutyTa 1 peleHnsax Komvtera nonHOMOYHbIX NpeacTa-
BuTenen OVAN.

3acnywas otyeT no Teme «MccrnegosaHus B obnactu
HENTPOHHOW SOEPHOM U3NKM» U NpeasiokeHne no oT-
KpbITMIO HOBOW TeMbl, KK BbICOKO OLEHMN MonyyYeHHble
pesynbsTaTbl, B YaCTHOCTWU, OTMETUIT BaXXHOCTb paboT no
pas3BuTUIO yckopuTenbHow yctaHoBku MPEH v BeinonHew-
HbIM 3KCNepUMeHTaM, JOCTUXKEHUS B UCCredoBaHNU yH-
faMeHTarnbHoOW CUMMETPUX C XONOAHLIMWN HEWTPOHAMU 1 B
ncecrnefoBaHUmM CBOWCTB HEMTPOHA C UCMONb30BaHUEM Yrib-
TpaxornogHbIX NONsApM3OBaHHbIX HEMTPOHOB, NpPoBeAeHue
N3MEPEHUN, CBA3AHHbIX C AAEPHBIMU AaHHBIMM.

MKK pekomeHaoBan ogobpuTb OTKPbITME HOBOW TEMbI
«WcenenoBaHuns B3auMo[encTBusi HEMTPOHOB C SApaMu U
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CBOWCTB HenTpoHa» Ao koHua 2019 r. n npegnoxun au-
pekunm JIH® cKOHUEHTpMpOBaTh yCUNMS Ha LOBEAEHWUU
yctaHoBkn IPEH [0 NpoeKTHbIX napameTpoB My4KoB ANiN
peanusauuu npegnaraeMor B HOBOW TeMe uccrnegosa-
TenbCKON nNporpammel iaboparopuu.

MKK 3acnywan otyetr no Teme «®Pu3anmka nerknx
Me30HOB», KoTopasa Bkntoyaer 3 npoekta (COMET,
GDH&SPASCHARM, SPRING) 1 4 akcnepumeHTanbHble
nporpammbl (MEG-PEN, TPUTOH, MKOOH, PAINUC).

Beugy npekpaweHua paborel COSY B obnactu
afpOHHON HU3MKN MpeanaraeTcsi USMeHUTb CTaTyC NPoekK-
Ta SPRING Ha akTMBHOCTbL B pamkax TeMbl.

Ha dpasotpoHe JIAIN OUNAN ycnewHo npoBeaeH ceaHc
namepeHui (akcnepumeHT TPUTOH), rae BnepBble Habrnto-

JlaGoparopus HeliTporHoi Gusuku um. 1. M. @panka, 23 uroHs.
VYuactauku ceccnn I[TKK 1o simepHoii Gprsnke Ha SKCKypCHH B J1a00paTopuu

.

The Frank Laboratory of Neutron Physics, 23 June. Participants of the meeting of the PAC for Nuclear Physics.

It noted, in particular, the importance of the development
of the IREN accelerator facility and of the experiments
accomplished; the achievements in the investigations of
fundamental symmetries and properties of the neutron us-
ing ultracold neutrons and in the measurements of related
nuclear data.

The PAC recommended approval of the new theme
“Investigations of Neutron-Nuclear Interactions and
Properties of the Neutron” until the end of 2019. The FLNP
Directorate should concentrate on achieving the designed
beam parameters of the IREN project in order to pursue the
research programmes of the Laboratory proposed for the
new theme.

An excursion around the Laboratory

The PAC heard a report on the theme “Physics
of Light Mesons”, which includes 3 projects (COMET,
GDH&SPASCHARM, SPRING) and 4 activities (MEG-
PEN, TRITON, MUON, PAINUC).

Due to the termination of the COSY work for hadron
physics, it was suggested that the status of SPRING be
changed from “project” to “activity” within the above theme.

A successful run was performed at the DLNP
Phasotron (experiment TRITON), observing for the first
time two additional output channels (¢ Te™ and very likely
27) which had escaped observation in previous experi-
ments. To conclude this experiment, a final run of about
200 h at the Phasotron should be allocated.
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Januncb ABa OOMOMHUTENbHBLIX BbIXOAHbLIX KaHana (ete™
W, BECbMa BEpPOsITHO, 27 ), KOTOpblEe OCTaBanuncb He 3ame-
YeHHbIMU B NpeXxHMX akcrnepumeHTax. NMKK pekomeHgosan
npesycMoTpeTb Ha ha3oTpPOoHE MOCNENHUA CeaHC NPOAON-
XUTenbHoCTbo okono 200 YyacoB ANs 3aBepLleHMs1 3TOro
3KCnepuMeHTa.

MKK npeanoxun yyactHukam akcrnepmumeHtoB PEN un
PAINUC npeactaButb OKOHYaTenbHble AOKNadbl O Nony-
UYeHHbIX pe3ynbraTtax, a Takke pekoMeH4oBan NpoaomknTb
cotpyaHuyectBo OUAN B akcnepumenTe MEG-II.

Llenbto npoekta GDH&SPASCHARM saBnsetca n3y-
YeHMe CMUHOBOW CTPYKTYpbl HYKIOHA Ha MWKPOTPOHE
MAMI B MaiiHue (GDH) u Ha cuHxpoTpoHe Y-70 N®B3 B
MpotBrHo (SPASCHARM). B 06eux akcnepumeHTanbHbIX
nporpammax MCnomnb3ylTCsi NONSpU30BaHHbIE MULLEHW C
3amMmopoxeHHon nonspusaumen. MNMKK gan nonoxuTenbHyo
OLEHKY MOArOTOBKE K NPOBEAEHMWIO IKCMEPUMEHTOB B paM-
kax npoekta GDH&SPASCHARM u pekomeHgoBan ero
npoaneHune Ao koHua 2019 r.

MKK B uenom ogobpun otyet no teme «dusmka ner-
KX ME30HOBY», OOHAKO OTMOXMWIT NPOoASieHMe TeMbl OO ee
JeTanbHOW OLEHKN Ha crieqytoLLen ceccum.

3acnywaB OTY4ET O HayYHbIX pesynbrartax, nony-
YEeHHbIX B MccnegoBaHuax no teme «CMHTE3 1 CBOWCTBA
S4ep Ha rpaHuuax ctabunbHOCTUY, U NPEArioXKeHne no
OTKPbITUIO HOBOWM TeMbl «CMHTE3 U CBOMCTBA CBEPXTSKE-
NbIX 3MEMEHTOB, CTPYKTypa siAep Ha rpaHmuax HyKIoHHOWN
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ctabunbHocTuy, MNKK pekomeHgoBan ogobpuTe OTKpbITUE
HOBOW TeMbl CPOKOM Ha 5 neT, 0o KoHua 2021 1.

MKK 3acnywan oT4yeT no Teme «YCKOPUTEMbHbIV
KOMIMIEKC MYy4YKOB MOHOB CTAOMUIbHbIX U pPaaMoaKkTUBHBLIX
HyknngoBs (DRIBs-Ill)» n npegnoxeHne no OTKPbITUIO HO-
BON TeMbl «Pa3BuTMe yCKOPUTENbHOrO KOMMMEKca U 9KC-
nepumeHTanbHbIX yctaHoBok JIAP (DRIBs-II)». MKK pe-
KOMeHZoBan opobpuTb OTKPbITME HOBOW TEMbl CPOKOM
Ha 5 net, oo koHua 2021 r., nogaepxan npeanaraemoe
YCOBEPLUEHCTBOBAHME UMKNOTPOHOB Y-400M n Y-400 u
npegnoxun avpekunn OUAWN yoenute ocoboe BHUMa-
HMe CBOEBPEMEHHOMY 3aBepLUeHnt0 co3gaHus abpu-
kn CT3, MOHTaxy n BBOAY B 3KCMnyaTaumio yCKOpUTens
OLI-280 n dusnyecknx ycTaHOBOK Anisi NpoBedeHus nep-
BbIX 3KCNepumeHTOB Ha dabpuke CT3I. 3acnywas oTyeT
no Tteme «MHMOPMaLMOHHO-BbIYMCAUTENBHAA WHpa-
ctpyktypa OUVAW», a Takke npegnoxeHune o ee npopg-
NEHNN 1 OTKPbITUM B €€ paMKax MpoekTa Mo COo3[aHuio
MHOroyHKUMOHaNLHOTO MH(POPMAaLIMOHHO-BLIYUCINTENb-
Horo komnnekca (MUBK), NMKK pekomeHngoBan npoanvTb
TeMy «/HOpMaLMOHHO-BbIYMCUTENBHAA WHGPACTPYK-
Typa OUAN» go koHua 2019 . 1 OTKPbLITb B pamKax 3TON
TeMbl npoekT pa3sutua MNBK B OUAWN. MKK nogyepkHyn
HeobxoauMoCTb MHhopMMpoBaHMSA 0 paboTax, BbIMONMHEH-
HbIX C WCMOMb30BaHNEM WHMOPMAaLMOHHO-BLIYUCTINTENb-
Hon mHdpacTpykTypbl JIUT 1 ¢ yyactuem ee cneunanu-
CTOB, U xoTen Obl BUAETL Gonee 4eTkne goKasaTenbCcTBa

The PAC invited the participants of the PEN and
PAINUC experiments to present final reports on the results
produced; it also recommended that JINR’s collaboration in
the MEG-II experiment be continued.

The goal of the GDH&SPASCHARM project is an in-
vestigation of the nucleon spin structure with the MAMI
microtron in Mainz (GDH) and with the U70 synchrotron
in Protvino (SPASCHARM). In both experimental pro-
grammes, polarized targets are used. The PAC appreci-
ated the quality of preparations for the experiments as part
of the GDH&SPASCHARM project and recommended its
continuation until the end of 2019.

On the whole, the PAC recommended approval of the
report on the theme “Physics of Light Mesons”. However,
the extension of this theme was postponed until its detailed
evaluation at the next PAC meeting.

The PAC heard a report on the scientific results of
the concluding theme “Synthesis and Properties of Nuclei
at the Stability Limits” and a proposal for opening a new
theme “Synthesis and Properties of Superheavy Elements,
Structure of Nuclei at the Limits of Nucleon Stability”. The
PAC recommended approval for opening the new theme
until the end of 2021.

The PAC heard a report on the theme “Accelerator
Complex of lon Beams of Stable and Radioactive Nuclides
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(DRIBs-Ill)’ and a proposal for opening a new theme
“Development of the FLNR Accelerator Complex and
Experimental Set-ups (DRIBs-IIl)” for a term of five years,
up to the end of 2021. The PAC supported the proposed
upgrade of the U400M cyclotron and preparation for the
upgrade of the U400 cyclotron, and recommended that
the JINR Directorate draw particular attention to the timely
completion of the construction of the SHE Factory, the in-
stallation and commissioning of the DC280 accelerator and
physics set-ups with a view to conducting first experiments
at the SHE Factory.

The PAC heard a report on the theme “Information
and Computing Infrastructure of JINR” and a proposal for
its extension and opening, within this theme, of a project
for the development of a Multifunctional Information and
Computing Complex (MICC). The PAC recommended
extension of the theme “Information and Computing
Infrastructure of JINR” until the end of 2019 and opening
of the project for the development of MICC at JINR under
the theme. The PAC emphasized the necessity to provide
information about the articles prepared under support of
the LIT team and its infrastructure. It would also like to see
more visible evidence of support for JINR laboratories and
JINR Member States by LIT.
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nogaepxku Apyrux nabopatopuin MIHCTUTyTa U CTpaH-
yyactHuy, OUAN co ctopoHsl JIAT.

MKK noggepxan npegnaraemble OCHOBHbIE Hanpas-
neHus npoekta CemunetHero nnaHa pa3sutua ONAN Ha
2017-2023 rr. B 06nactu sgepHon OU3NKM 1 peKOMeHO0-
Ban anpekuun ONAW npeactaBuTb 9TOT NPOEKT AN OKOH-
YyaTernbHOro paccMOTPEHUS YUYeHbIM COBETOM Ha Crneayto-
Len ceccum B ceHTabpe 2016 T.

MKK 6b1n npoMHdopMmpoBaH O NOCTYNMBLUUX Npea-
NOXEHUAX MO MEeToAaM OLEHKM TeM W MPOEKTOB Mpo-
rPaMMHO-KOHCY bTaTUBHBIMU KOMUTETAMW U O NOArOTOBKE
o6HoBneHHoro lMonoxeHns o NMKK OUNAN.TMKK 3acnywan
Hay4Hble goknagbl A. KO. My3bidkn «MctouHmk YXH Ha Bbi-
BEEHHOM My4Ke TEeNnnoBbIX HEWTPOHOBY» U B.B.CaprcaHa
«3aceneHne BpallaTenbHbIX COCTOSHUIA TSDKENbIX A4ep,
06pasyoLnxcs B peakumsix NorHOro CrmsiHUS».

MKK o3Hakomunca ¢ npeseHTaumsiMM HOBbIX Ha-
YYHbIX pe3ynbTatoB U MPOEKTOB, MPEeACTaBlEHHbIX MO-
noAabiMM  yYeHbIMM, M BbIAENUN TpWU Ny4dWwUX nocTepa:
«AHTPOMOreHHOe BINUSHNE Ha NPUOPEXHbIN UTONNaH-
KTOH, Uccnegyemoe C MOMOLLbI HEMTPOHHOIO akTUBaLM-
oHHoro aHanmuaa» (.C.HexopowkoB), «O BO3MOXHOCTU
onpeaeneHns BNaXXHOCTN KOKCA C MOMOLLIbIO CUUHTUMNSALM-
OHHOro feTekTopa BGO 1 HEMTPOHHOTO NcTouHMKa 239Pu—
Be» (O.H.po3paHoB) 1 «3kcnepuMmeHTanbHas ycTaHOBKa
“Konxnga”» (O.B.Bbepukos). Ooknag [M.C.HexopoLukoBa
Obin pekomMeHOoBaH Ans NPeAcTaBfieHUst Ha ceccun
Y4yeHoro coBeTa B ceHTs6pe 2016 T.

MEETINGS OF THE JINR PACS

UneHbl MKK no6narogapunu gnpekuuto NIH® 3a op-
raHvM3aumio nocelleHns aton naboparopum 1 3a UHOP-
MaLuio 06 OCHOBHbIX 6a30BbIX YCTAHOBKaX M NPOBOAUMBIX
9KCMepUMEHTaXx.

44-7 ceccus lNporpamMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa No (pu3MKe KOHAEHCUPOBAHHbLIX Cpea COCTOA-
nacs 30 unoHA — 1 voONA nop npeaceAaTesibCTBOM
npocpeccopa B. KaHuepa.

Mpencepatens MNKK coenan o63op aoknaga, npen-
CTaBreHHOro Ha ceccun YyeHoro coeta OVAN B deBpa-
ne 2016 r., 0 BbINOMHEHUN pekoMeHAauun npegbiayLlen
ceccun TMKK. Buue-gupektop OUAN M.T.UTKMC npouH-
dopmumposan KK o pesontounn 119-n ceccum Y4deHoro
coBeTa UMHcTUTyTa 1 pelleHnsax Kommutera nOMHOMOYHbIX
npeactasutenen OUAW.TIKK npuHan k cBegeHuto oTyet
0 3aBepLuaroLlenca Teme «PasBuTtne nccnegosatenbckon
anepHon yctaHoBkn VIBP-2 ¢ KOMMNNEKCOM KpPUOreHHbIX
3ameqnuTenen HEMTPOHOB» M npoekte «Co3gaHue KoM-
nnekca KpuoreHHblx 3ameanutenen NAY UBP-2» n pe-
KOMeHAOoBan nNpoanvTb TemMy M NpoekT Ao koHua 2019 r.
MKK nog4epkHyn, 4Tto cosgaHue KOMMmekca KPUOreHHbIX
3amMeanuTenen NoBbICUT MNOTOK MeOSIEHHbIX HEMTPOHOB A0
20 pa3 Ha 8 13 14 cnekTpomeTpoB JIH®, no3Bonsas Bbinon-
HATb MporpaMMbl akTyarbHbIX UCCMefoBaHU Ha YpOBHe
OEVCTBYIOLLMX HblHE NUAUPYIOLLMX HENTPOHHbBIX UCTOYHU-
koB (ISIS, SNS, JSNS).

The PAC supported the proposed directions of the
Seven-Year Plan for the Development of JINR in the
field of nuclear physics and recommended that the JINR
Directorate present this Plan for final consideration by the
Scientific Council at its next session in September 2016.

The PAC was informed about the proposals on meth-
ods for the evaluation of JINR projects and themes by the
Programme Advisory Committees and about the current
preparation of an update of the Regulation for the JINR PACs.

The PAC heard the scientific reports “UCN source at
external beam of thermal neutrons” by A.Muzychka and
“Population of ground-state rotational bands of heavy nu-
clei produced in complete fusion reactions” by V. Sargsyan.

The PAC was pleased with the presentations of new
results and proposals by young scientists and selected
three best posters: “Anthropogenic effects on the coastal
phytoplankton studied by neutron activation analysis”
(by P.Nekhoroshkov), “On the possibility of determining
the moisture content in coke (fuel) with a BGO scintilla-
tion gamma detector and a 239Pu—Be neutron source” (by
D.Grozdanov), and “The experimental set-up Kolkhida”
(by D.Berikov). The PAC recommended that the report
by P.Nekhoroshkov be presented at the session of the
Scientific Council in September 2016.

EI

The members of the PAC thanked the Directorate of
FLNP for the organization of the visit to this Laboratory and
for the explanations about its main basic facilities and ex-
periments.

The 44th meeting of the Programme Advisory
Committee for Condensed Matter Physics was held on
30 June — 1 July. It was chaired by Professor V.Kantser.

The Chairperson of the PAC presented an overview
of his report delivered at the session of the JINR Scientific
Council in February 2016 concerning the implementation of
the recommendations of the previous PAC meeting. JINR
Vice-Director M. Itkis informed the PAC about the Resolution
of the 119th session of the JINR Scientific Council and the
decisions of the JINR Committee of Plenipotentiaries.

The PAC took note of the report on the concluding
theme “Development of the IBR-2 Facility with a Complex of
Cryogenic Neutron Moderators” and project “Construction
of a complex of cryogenic moderators at the IBR-2 facility”
and recommended their extension until the end of 2019. It
was emphasized that construction of the cryogenic mod-
erator complex would increase the flux of slow neutrons up
to 20 times for 8 out of 14 FLNP spectrometers enabling
the implementation of an advanced physics research pro-




CECCUWN NKK ONAN

MKK otmeTun, yto k cepeanHe 2016 r. CyLLecTBYOLLMNA
noaBwxHbI oTpaxatens UAY WBP-2 Beipabotan 40%
YCTaHOBMEHHOro pecypca, u anga obecnevyeHns rapaHTnpo-
BaHHOW HenpepbIBHOW paboTbl peakTopa A0 3aBepLUeHNs
cpoka ero akcnnyartauum pekomeHgosan go 2019 r. usro-
TOBUTb Pe3epBHbI MOABWXHbIA OTpaxXaTtenb TOW e KOH-
CTPYKLUN.

MKK nogpepxan pabotel no obecneveHuto Gesonac-
HOW 3KcnryaTauumn peakTopa, MOHUTOPWHTY, ANarHOCTUKE
N NPOrHO3MPOBAHUIO €ro COCTOSHUSA; BbICOKO OLEHWIT Ha-
mepeHve JIHO® nogrotoBMTb KOHLUEMUMIO MCMOMNb30BaHUS
NAY NBP-2 nocne 2032 r., ogobprB BO3MOXHOCTb pas-
paboTKM B TeYeHMEe Crneaywmnx Tpex NeT COOTBETCTBYHO-
e nccrneaoBaTenbCcKo NporpaMMbl, npeanosnaratoLlen
UCMONb30BaHUe CyLLECTBYIOLLEN YCTAHOBKN UMW CO3aHne
B OUAN HoBoro nctoyHmka HerTpoHoB. Kpome Toro, MKK
npeanoXxun NpoaHanuMa3npoBaTb aHanornyHble YCTaHOBKY,
yXKe UMEILLMECs UInu MraHMpyeMble K CO34aHuo Ha Tep-
putopun Poccum, a Takke B MUpe B LEMOM.

3acnywas [oKnag O COCTOSIHUM YCTaHOBOK ONsi He-
ynpyroro paccesHusa HenWTpoHoB Ha WBP-2, MKK ¢ ypos-
NETBOPEHNEM OTMETWUIM MOCTOSIHHbIA MHTEPEC K UCMOMNb30-
BaHMO cnektpomeTpa HEPA, nonyyeHve u nyGnukaumio
3HaYMMbIX Hay4HbIX pe3ynsTaToB. Komutet nogaepxan pas-
BUTME CMEKTPOMETPA M pEKOMeHAoBaN NoAroToBUTL NNaH
JanbHenwen MmogepHM3aummn B paMmkax HOBOro npoekta. B
oTHowweHun cnektpomeTtpa OWH-2IM TKK pekomeHgosan

MEETINGS OF THE JINR PACS

NpUNoXuTb 6onee CyLeCTBEHHbIE YCUNUS ANs NpuBneve-
HYS Nonb3oBaTeren Ha 3Ty YCTaHOBKY.

PaccmoTpeB oT4eT no 3aBepLuatoLLencs TeMe 1 nNpo-
exTy «MccnegoBaHne KOCMUYECKOrO BelllecTBa Ha 3emne
1 B Grivkanwiem Kocmoce; uccrnegoBaHne 61Monorn4yeckmnx
N reOXMMmnYecknx ocobeHHocTen paHHen 3emnu» u npea-
noxexve o6 mx npognexuu, NMKK npuaHan HayyHyko 3Ha-
YMMOCTb MPOEeKTa, CKOHLEHTPUPOBAHHOIO Ha npobrnemax
actpobuonorun. [na onpegeneHus aneMeHTHOro coctaea
N CTPYKTYpbl 06pa3sLoB KOCMUYECKOrO BELLeCTBa aBTOPbI
npeanaratT UCNOMb30BaTb P aHaNUTUYECKUX METOO0B,
aKTMBHO npuMeHsiemMbiXx B JIH® Ha BbICOKOM HayyHOM W
TexHMYeckom ypoBHe. OTMeuasi, YTO NPOEKT NpeacTaBns-
€T coboW LMPOKY MEXAMCLMNINHAPHYIO Konnabopauuto
oA (MH® n NPB), PAH n psga MHCTUTYTOB, KOMUTET
pekoMeHAoBan NpoaiMTb TEMY M NPOEKT A0 koHua 2019 .

MKK 3acnywan goknag no 3aBepLUarLllenicss Teme
«lMpoBegeHne megunKo-6GUONOrMYeckMx UCCregoBaHUM Ha
aapoHHbIX nydkax OUAN» n npeanoxeHne o6 OTKpbITUK
OBYX HOBbIX NpoekToB: «COBepLUEHCTBOBaHNE METOAOB,
TEXHOMOIMIN, PEXUMOB NMAHUPOBAHUS U MPOBEAEHUS Ty-
yeBou Tepanum» 1 «lMpoekT "PagnoreH”: akcnepMmeHTanb-
Hoe 06OCHOBaHME OLEHKN FeHETUYECKOro pucka WOHU3U-
pytoLLEeN paguauum no YactoTe HacrnegyeMblX U3MEeHeHun
OHK cTpyKTYpHbIX reHOB XUBOTHbIX 1 YenoBekax. [KK noa-
YepKHYN BaXKHOCTb pe3ynbTaToB, JOCTUMHYThIX B XOAE Ku-
HUYECKNX UCCregoBaHUA MO NMPUMEHEHUIO MPOTOHHOW Te-
panuu 1 B obnactu pagnobuonorun. Meamnko-TexHM4eckni

gramme at the level of the leading neutron sources (ISIS,
SNS, JSNS).

The PAC noted that by mid-2016 the available mov-
able reflector of the IBR-2 facility had used 40% of its
design service life. To ensure a guaranteed operation of
the reactor until the end of its service life, the PAC recom-
mended manufacturing a reserve movable reflector of the
same design until 2019.

The PAC supported the activity towards ensuring
the safe operation of the reactor as well as monitoring,
diagnostics, and prognosis of its state. The PAC appreci-
ated FLNP’s intent to prepare the grounds for using the
IBR-2 facility beyond the year 2032, endorsing the possi-
bility, within the next three years, to develop a concept of
the corresponding research programme implying the use of
the existing facility or the design of a new neutron source
at JINR. The PAC also suggested performing an analysis
of similar set-ups available or planned to be developed in
Russia and in the world.

The PAC heard a report on the current state of the
inelastic neutron scattering facilities operating at IBR-2 and
acknowledged the steady interest in the use of the NERA
spectrometer that provides significant results and publica-
tions. It supported further development of the spectrometer
and recommended preparing an upgrade plan within the

EI

framework of a new project. With regard to the DIN-2PI
spectrometer, the PAC recommended that greater efforts
be made to attract users to this facility.

The PAC considered a report on the concluding theme
and project “Research on Cosmic Matter on the Earth
and in Nearby Space; Research on the Biological and
Geochemical Specifics of the Early Earth” and a propos-
al for their extension. It recognized the scientific merit of
the project which is focused on astrobiology, addressing
its fundamental and applied topics by a multidisciplinary
approach. To determine the elemental and structural com-
position of cosmic matter samples, the authors suggested
using a number of analytical methods actively applied at
FLNP at a high scientific and technical level. Noting that
this project is a large and multidisciplinary collaboration of
JINR (FLNP and LRB), the Russian Academy of Sciences
and various institutions, the PAC recommended extension
of the theme and project until the end of 2019.

The PAC heard a report on the concluding theme
“Medical and Biological Research with JINR Hadron
Beams” and a proposal for opening two new projects
“Further development of methods, technologies, sched-
ule modes and delivery of radiotherapy” and “Project
RADIOGENE: Experimental justification of radiation ge-
netic risk estimation according to the frequency of heritable
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komnnekc OUNAN aBnseTcs eAMHCTBEHHBIM AENCTBYOLWMM
LleHTPOM NPOTOHHOMN Tepanun B Poccuu, rge HakonmeH He-
o6xoamMmbln onbIT B aTon obrnactu. MNKK pekomeHgoBan
OTKPbITb NPEAIOKEHHbIE MPOEKTbl B paMKax HOBOW TEMbI
«lMpoBeneHne megunko-6Monornyeckmx u pagmaunoHHo-re-
HETUYECKUX NCCneaoBaHnii C UCMONb30BaHNEM Pa3nUYHbIX
TUNOB MOHM3MPYIOLLMX U3NyYeHn» 0o koHua 2019 r.

[MKK BbICOKO OLIEHMA LWMPOKMIA CNEKTP MCCEA0BaHUN
1 pa3paboToK, BbINOSIHEHHbBIX B paMKax 3aBepLuatoLlencs
TeMbl «PaguaumnoHHble sddekTbl U Pusmyeckme OCHOBBI
HaAHOTEXHOMNOMMA, pagnoaHanuTUYeckne n paguomnsoTon-
Hble uccrnegoBaHus Ha yckoputensx JIAP», n 3acnywan
npeanoxeHne ob6 OTKPbITUM HOBOWM TeMbl «PagnaunoHHo-
durandeckmne, pagmoxMMmnieckme n HaHOTEXHOMOrnyeckme
nuccrnegoBaHUsA Ha nydvkax TSXKernbiX WMOHOB» [0 KOHUaA

Jy6na, 30 urons — 1 uroms.

Ceccus [IKK 1o ¢usuke KOHICHCUPOBAHHBIX CPEI.
Ha ¢oto: mpeacenatens [IKK B. Kanuep 3nakomutcst
CO CTEHJIOBBIMH pabOTaMU MOJIOJIBIX YUECHBIX

DNA changes in human and animal structural genes”. The
PAC emphasized the importance of the results achieved
both in the field of clinical research on proton radiother-
apy and in radiobiology. The JINR Medical and Technical
Complex is currently the only centre for proton therapy in
Russia, which is in operation and at the same time has
acquired considerable expertise in this field. Noting the sig-
nificance of the proposed scientific programme, the PAC
recommended opening the proposed projects within a new
theme “Biomedical and Radiation-Genetic Studies Using
Different Types of lonizing Radiation” until the end of 2019.

The PAC appreciated the broad spectrum of R&D
studies accomplished within the concluding theme
“Radiation Effects and Physical Basis of Nanotechnology,
Radioanalytical and Radioisotope Investigations at the
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2021 r. OxugaeTcs, 4TO OeATenbHOCTb B paMKax Tembl
OyneT obbeguHeHa C Hay4yHOW NPOrpaMMON HaHOTEXHO-
normnyeckoro ueHtpa JIAP, npeactaenstowero 60nbLIon
uHTEepec ans apyrux nabopartopun OUMAW n nceneposa-
Tenew us cotpygHuyarowmx ueHtpos. MNKK pekomeHngosan
3aKpbITh 3aBEpLUAIOLLYIOCA TEMY C Y4ETOM €€ YCMEeLLIHOro
BbINOSTHEHNS 1 OTKPbITb HOBYO Ha NpeaaraeMblii Nepuog.

MKK ogo6pun nocnegHne OONONHEHWS, BHECEHHbIE B
npoekT CemuneTtHero nnaHa passutns OVAM nocne cen-
Ta6ps 2015 r. B rmaBe «Pusmka KOHOEHCMPOBAHHbIX Cpea»
KOMWUTET peKkoMeHAoBan NPUHATbL NPeasIoKeHHbIE Nonpas-
K1 Mo pasgenam, OTHOCALWMMCS K pagmobuonornyeckum u
acTpobuonornyeckum KccrnenoBaHUsIM, U3YYEHUIO HaHO-
CUCTEM METOAOM MO3UTPOHHOW aHHUTUISILMOHHOW Crek-
TpocKonuu, OTMETUB TaKkKe Hanuune gucbanaHca mexay

Dubna, 30 June — 1 July.

The meeting of the PAC for Condensed Matter Physics.

The PAC Chairman V. Kantser acquaints himself with poster
reports by young scientists

FLNR Accelerators” and heard a proposal for open-
ing a new theme “Radiation Physics, Radiochemistry,
and Nanotechnology Investigations Using Beams of
Accelerated Heavy lons” until the end of 2021. The activities
under the proposed theme are expected to be integrated
with the scientific programme of the FLNR Nanotechnology
Centre, which will be of great interest for other JINR labora-
tories and researchers from cooperating centres. Given the
successful completion of the concluding theme, the PAC
recommended its closure and opening the newly proposed
theme for the requested period.

The PAC adopted the recent add-ons to the Draft
Seven-Year Plan for the Development of JINR with respect
to the version of September 2015. It recommended accep-
tance of the proposed revisions to the chapter “Condensed
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nccnegoBaHUSAMN € UCMONb30BaHNEM HENTPOHHOTO pacce-
SHUA 1 onTudeckux metomos. MNMKK Bbipa3un MHeHue, 4To
nnaH JormkeH obnagartb HEKOTOPOW MMOKOCTbIO, MO3BOMSAKO-
LLIel BKMOYaTb B HErO HOBbIE MPOEKTHI.

MKK 3acnywan Hay4Hble foknagpl: «HeMTpoHHbIe Tek-
CTYpPHblE UCCrEeA0BaHNS METaNIMYecknx n bronornyeckmx
matepuanos» ([.W.Hukonaes), «3HeprognucnepcuoHHbIN
EXAFS-cnektpometp B PHLL "KypuyaToBCKuiA MHCTUTYT®:
COCTOSIHVE [en, 3KCnepuMeHTarnbHble pesynsraTbl uccrie-
posaHun» (C. . TioTioHHUKOB), «HOBbBIE CBOMCTBa KO-
3e(PCOHOBCKMX HaHOCTPYKTYp BO BHELUHEM 3nekTpomar-
HUTHOM none. Pe3ynerathl cOTpyaHMYecTBa ¢ [epmaHunen,
CnoBakuen, HxHon Adpukon, Ermntom, HAnoHuen,
Wupuen n TapxukuctaHom» (HKO. M. LLykpuHoB).

Jlyqwmm cteHOoBbIM COOBLLEHMEM Ha [aHHOW cec-
cum MKK n3bpan paboty «AHanus gaHHbIX MarnoyrioBoro
CUMHXPOTPOHHOIO PEHTIEHOBCKOrO pacCesiHNs Ha Be3uKy-
NAPHBIX CUCTEMax C UCMOMNb30BaHNEM METoAa aCUHXPOH-
HoM andbdpepeHumansHon asontounny  E. U. XKabuukoin,
a Takke OTMETUI BbICOKWMIA YpOBEHb ABYX APYrnx pabor:
«lMapanneneHble peanu3aunm anropuTMOB PEKOHCTPYK-
UMM 1M300paxeHunn Ons PeHTreHOBCKOW MMUKpOTOMOrpa-
dun» M.W. 3yeBa n «pumeHeHne obnayvHbix TEXHONOrUi
B ONAN» H.A.KyToBckoro.

3acnywas pekomeHgauMm o MeTtogax OLEHKU Mpoek-
TOB U TeM MNPOrpamMmmHO-KOHCYMbTaTUBHBIMU KOMUTETaMMU,
[MKK oTmeTun nporpecc B pasButumM MeTOAONOrMu, npea-
ctaeneHHon paHee KK no ¢uavke KOHOEHCUPOBAHHbIX
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cpea gupekummn OUNAW. KomuteT HasBan 3aknio4veHue B
BUAE MUCbMEHHbIX peueH3un uneHoB [MKK, ocHOBaHHbIX
Ha npegnaraembiX KPpUTEPUSX, MEPCNEeKTUBHbIM METOAOM
OLIEHKM KayecTBa npoekTa. Ond nosbiweHns addekTus-
HocTu oueHkn MNKK pekomeHaoBan HasHavyaTb OAHOrO-ABYX
YIEHOB KOMUTETA 4151 OTCNEXUBAHMS NPOrpecca no Kaxao-
My NMPOEKTY U TEMe, a TakKe OCYLLECTBNATb KOHTPOMb Haf,
nepcoHanom, BK/MOYEHHbIM OOHOBPEMEHHO B HECKOSbKO
npoektoB. NKK npeacrasun psg pekomeHgauunn no gonors-
HUTENbHBLIM pasaenamM opMbl NOAFOTOBKW NPEANOXKEHU,
KoTopble ByAyT yYTeHbl B CriefyloLen Bepcun MeTogoro-
rvm. MKK nocumtan paspaboTky HOBbIX METOAOB OLEHKM
nonesHon BBMAY NOArOTOBKM OOGHOBNEHHOro MNonoxeHnst o
NpOrpaMmMHO-KOHCYNbTaTUBHBIX kKomuteTax OVAN ona ero
nocreayLLero NPUHATUSA Y4eHbIM COBETOM.

Matter Physics” concerning sections addressing radiobio-
logical and astrobiological research as well as study of
nanosystems by the positron annihilation spectroscopy
method. At the same time, the PAC found this chapter to be
slightly imbalanced between neutron scattering research
and optical methods. The PAC expressed an opinion that
the Plan should pose signs of flexibility to have a possibility
to include new projects.

The PAC heard the following scientific reports:
“Neutron texture investigations of metallic and biologi-
cal materials” by D.Nikolaev, “Energy dispersive EXAFS
spectrometer in the RRC “Kurchatov Institute”: Status and
experimental results” by S.Tyutyunnikov, and “Novel fea-
tures of Josephson nanostructures under external electro-
magnetic radiation. Results of collaboration with Germany,
Slovakia, South Africa, Egypt, Japan, India, and Tajikistan”
by Yu. Shukrinov.

The PAC selected the poster “Analysis of small-angle
synchrotron X-ray scattering experimental data from ve-
sicular systems by means of the parallel asynchronous dif-
ferential evolution method” by E.Zhabitskaya as the best
poster at the session. It also noted two other high-quality
posters: “Parallel implementations of image reconstruc-
tion algorithms for X-ray microtomography” by M. Zuev and
“Application of cloud technologies at JINR” by N. Kutovsky.

EI

The PAC delivered a number of recommendations on
methods for the evaluation of projects and themes by the
PACs and appreciated the progress in developments of the
methodology previously submitted by PAC for Condensed
Matter Physics to the JINR Directorate. Regarding the
principle of the proposal expertise, the Committee noted
that evaluation in the form of written reports delivered by
PAC members and based on the suggested criteria is a
promising method to provide estimation of the project’s
quality. In order to raise the effectiveness of evaluation,
the PAC recommended appointing one or two of its mem-
bers to provide monitoring of the progress within each
project and theme and suggested providing a crosscheck
for personnel included in several different projects. The
PAC made a number of recommendations concerning the
additional sections to the proposal form to be considered
for the next draft of the proposals on evaluation methods.
It found the elaboration of new evaluation methods to be
useful in view of the current preparation of an update of
the Regulation for the JINR PACs to be approved by the
Scientific Council.
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Konnavpep B [ly6He cnocobeH BbigaTbh pesynbrart,
pocroitHbii HobGeneBckoi npemuu

«CTposwuiica B [lybHe Kkonnakgep MoxeT aatb
pe3ynbTaTbl yposHs Hobenesckod npeMun», — LWUTH-
pyet TACC cnosa rnaebl MuHobpHayku [l. B. JlusaHosa
Ha coBelwaHuu lNpesnpeHta PO B.B.llyTuHa ¢ uneHa-
MU NpaBuTENbCTBA, cocTosBweMcs 18 uons.

MpesupeHT noMHTepecoBanca xoaoM paboT no 3a-
MyLIEHHOMY B MIOHE TEKYLLEro roga npoeKkTy Mo BO3-
BELleHWIO KoJsinangepa.

«B 2020 r. oH Bpoae 6bl fomkeH GbiTb 3anylieH?
N 26 cTpaH, no-mMoeMy, NpWHUMAIOT yyacTUe B 3ITOW
paboTe?» — OCBELOMWJICS raBa rocynapcrsa.

B oteer [.B.JluBaHOB YTOYHWJ, UTO peub HAET
O Kofnawgepe AN CTOJIKHOBEHHWSI TSXKENbIX WOHOB,
KOTOPbIM MO3BOJIUT M3yyaTb BELLECTBO C OYEHb BbICO-
KOW MNIOTHOCTbIO — nopobHoM ToM, uyto Bblna nocne
Bonblioro e3pbisa. Habop napaMeTpoB yCTaHOBKM He
UMeeT aHa/loroe, Ha 3ToW njolaaxke Gyayt paboTtaTb
yuyeHble CO BCero Mupa. Y»e celuyac B NpoekTe npwu-
HUMaloT yuactue 6onee 1 Tbicsuun yueHbix U3 36 ctpaH.

Mo cnosam [.B.JluBaHoBa, k 2018 r. 3aBeplumnTCcs
nepsbii 3tan cTpoutenbctsa. Obuwmi obbem dUHaH-
cupoBsaHus npoekTa — 18 munavapnos pybnen, npu-
MEPHO MOJIOBUHA MOKPbIBAETCS 3a CYET B3HOCOB CTPaH-
yyacTHUL npoekTa. Bropas nonosuHa noctynut u3 dpe-
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nepanbHoro Giogketa. Mnasa MuHOBpHayKM oTMeETHN,
uTO CTpOoUTEsNbHble paboTbl fo 2018 r. y>ke NosHOCTbIO
obecneyeHbl (PUHAHCOBbIMU PeCypcamMu.

Bbicnywas poknag, B.B.TlytuH noxenan ycnexos
yyacTHUKaM npoekta v nonpocun [.B.JlueaHoBa ag-
MWHUCTPATMBHO COMPOBOXAATb 3Ty pabory.

STRF.ru

13 anpens 8 Mockse 6b110 nognucaro Cornawexue
o cotpyaHuyectee mexxgy OUAN u MATATI B pamkax
MexxayHapoaHoro copyma «MHTerpupoBaHHble petue-
HUS B 061aCTH yNpaB/ieHWs 3HAHUAMKU O/ COOBLLEeCTB
YUeHbIX, UH)KEHEPOB, ONepPaTopoB», OPraHW30BaHHOIO
Pocatomowm. MNMoanuck nos, AOKYMEHTOM NOCTaBW/IU L1-
pektop OUAN akapemuk B. A.Marsees u 3amecTuTesb
reHepanbHoro aupektopa MAIATO M. B. Yygpakos. Kak
otmeTun B. A.MartBeeB, noan1McaHue cornaleHus Mox-
HO paccMaTpuBaTb Kak HOBbIM 3Tan Pa3BWUTUS OTHOLLe-
Hun OUAN ¢ Pocatomom u MATAT3.

[aHHoe pamouHOe cornalieHue co3faeT OCHOBY
0N OpraHWM3auuu B3auMOBbLIFOAHOMO M CUCTEMATHUE-
ckoro obmeHa WHOpMauWerh O Hay4HO-UCC/IenoBa-
TenbCKUx BoaMoykHocTax OUAU v napTHepckux Hayu-
HbiX opraHu3auMn MATATI. OfWH U3 CyLLeCTBEHHbIX
3/1IEMEHTOB 3TOrO COr/alleHUsi — Ha3HayeHue Koop-
[MHaTOPOB, KOTOPbIMU CTa/lM LUPEKTOP OThena pouau-
KO-xuMuueckux Hayk MATATI M.Benkatew (MHpus)

The collider in Dubna can bring results that
deserve the Nobel Prize

The collider which is under construction in Dubna
can bring about results that deserve the Nobel Prize,
as the Russian News Agency TASS is citing the
words of the Minister of Education and Science of RF
D.Livanov at the meeting of the RF President V. Putin
with members of the government, held on 18 June.

The President inquired the Minister about the sta-
tus of the project to develop the collider that started
in June this year.

“By 2020 it should be launched, shouldn’t it? And,
as far as | know, 26 states are taking part in this
work?” — asked the President.

In his answer, D. Livanov pointed out that it would
be a collider for heavy ions. It will allow studies of
matter with very high density, similar to that which
occurred after the Big Bang. The set of parameters of
the facility does not have analogues; scientists from
all over the world will work at it. Even today over
1000 scientists from 36 countries are taking part in
the project.

According to D. Livanov, the first part of the facil-
ity construction will finish by 2018. The total amount
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of the financing of the project is 18 bin roubles; about
a half of it is paid at the expense of the contribu-
tions by member states of the project. The other half
will be supplied from the federal budget. The Minister
stressed that the construction activities up to 2018
are fully provided with financial resources.

Having heard the report, V.Putin wished every
success to the participants of the project and asked
D.Livanov to attend administratively to these activi-
ties.

STRF.ru

On 13 April an Agreement was signed in Moscow
on cooperation between JINR and IAEA in the frame-
work of the international forum “Integrated Solutions
in Knowledge Management for Communities of
Scientists, Engineers, Operators” organized by the
State Nuclear Energy Corporation ROSATOM. The
document was signed from the JINR side by JINR
Director Academician V.Matveev and from the IAEA
side by IAEA Deputy Director General M.Chudakov.
As V.Matveev stressed, the signing of this Agreement
can be regarded as a new stage of development of
JINR relations with ROSATOM and IAEA.
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Mockaa, 13 ampenst. [lonnucanue
Cornamenus 0 COTpyJHIYECTBE
mexay OMSN u MATATD

Moscow, 13 April.
Signing of the agreement on
JINR-TAEA cooperation

This framework agreement provides the basis for
organization of mutually beneficial and systematic ex-
change of information about scientific research oppor-
tunities at JINR and partner scientific organizations of
IAEA. One of the important elements of this agree-
ment is the appointment of coordinators — Director of
IAEA Department of Physics and Chemistry Sciences
M. Venkatesh (India) and Deputy Director of the JINR
Laboratory of Neutron Physics O. Culicov.

The Agreement envisages training of staff and
development of the infrastructure in the field of safe
operation and disposal of nuclear research reactors,
accelerators and in applied spheres, i.e., application
of radiation and isotopes in medicine, neutron activa-
tion analysis, neutron spectroscopy, studies in ma-
terials science. The cooperation will be continued in
the international system of nuclear information INIS
Collection that includes now over 3.4 million docu-
ments in 63 languages.

A regular meeting of the JINR STC was held on
22 April at the International Conference Hall. It was
presided over by R.Jolos. The participants of the
meeting were informed about the current activities of
the JINR Directorate. They also discussed elaboration
issues of the Regulations on work payment for JINR
scientists and the resolution of the previous meeting
on the work of JINR PACs.

Chairman of the Belarussian physics society
Yu. Kurochkin took part in the meeting and presented
a congratulatory address to JINR Director V.Matveev
on the occasion of the 60th anniversary of JINR, mark-
ing the contribution of JINR to the development of
physics science in Belarus. He also presented honor-
ary certificates of the State Committee on Science
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and Technology of Belarus to JINR Vice-Director
R.Lednicky, JINR Chief Engineer G.Shirkov, DLNP
Director V.Bednyakov, and Head of DLNP sector
Yu. Kulchitsky.

JINR Chief Scientific Secretary N.Russakovich in-
formed the participants of the meetings about the
results of the meetings of the Scientific Council, the
Finance Committee and the CP session.

JINR Vice-Director G.Trubnikov spoke about the
status of implementation of the Agreement, signed on
25 March, on cooperation between the Government
of the Moscow region and JINR, which provides, in
particular, participation of a federation subject in
solution of JINR operation issues in the territory of
the Moscow region, including those connected with
allocation of ground areas and energy supplies for
JINR, development of the JINR social infrastructure,
etc. The speaker suggested that a list of questions be
compiled addressing the working coordinating group
for consultations with the Government of the Moscow
region. V.Matveev, |.Savin, S.Kulikov, N.lvanov,
I.Meshkov, Yu.Oganessian, and O.Koval took part in
the discussion.

Talking about the organization of a working group
to work out the strategy for JINR development up to
2030, V.Matveev noted that participants of the 119th
session of the Scientific Council expressed their sug-
gestions to work out a long-term strategy for JINR de-
velopment. Following the resolution of the Scientific
Council, a corresponding order was prepared and
signed. V.Matveev was appointed Chairman of the
working group; B.Sharkov and N.Russakovich were
appointed Deputy Chairmen.
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W 3amecTuTenb AupekTopa JlabopaTopun HEMTPOHHOM
dumsukn OUAN O.Kynukos.

Cornawexue npegycMatpuBaeT MOATOTOBKY Ka-
[OPOB U pa3BWTMe WHGPACTPYKTYpbl B obnactv Geso-
MacHOM 3KCrlyaTauuMu U yTUM3aLWMu sfepHbIX Ucche-
[lOBaTe/IbCKUX PEaKTOPOB, YCKOPUTENEW, a TaKxke B
TaKUX MPUKAALHbIX HAMNpPaBieHUAX, KaK NpUMeHeHWe
pafualnMM M U3OTOMOB B MeAWLMHE, HEWTPOHHO-aKTH-
BALMOHHbIW aHa/iM3, HEUTPOHHAs CMNeKTPOCKOMWs, WC-
CnefloBaHWsi No MatepuanosefeHuto. Bynet npogon-
YKEHO COTPYAHMYECTBO MO MEXAYHApPOLHOW CUCTeMe
afnepHbix 3HaHuk INIS Collection, B koTopo# ceiuac
copepxutca bonee 3,4 MAH OOKYMEHTOB, onybauKo-
BaHHbIX Ha 63 sA3bikax.

22 anpens B [lome MeXAyHapoOAHbIX COBeLla-
HuW npoxoguno 3acenavve HTC OUAN nop npence-
natenbcteom P.B.xxonoca. YuacTHWKM 3acepaHus
OblM MPOUH(POPMHUPOBaHbI O TEKYLLEH AEATESIbHOCTU
avpekunn Uuctutyta, obeyamnu npobrnembl paspa-
60Tk MonoxkeHus o6 onnate Tpyaa Hay4HbIX COTPYA-
HukoB OUAWN, paccmotpenu pelueHue npegpiayLiero
3acefilaHuss o paboTe NPOrpaMMHO-KOHCY/IbTATHBHbIX
komutetoB OUAN. B 3acemaHun yyactBoBasn npepnce-
pnatenb benopycckoro dusnueckoro obuiectsa npo-
deccop 0. A. KypoukrH, KOTOpbIA BPYUYUST OUPEKTOPY
MHcTuTyTa B. A.MatBeeBy nosppaBuTeNibHbIM afpec B
cBasu ¢ 60-netrem UHcTUTyTa, oTMeTHB Bknag OUAU B
pa3suTHe usnueckux Hayk B Benopyccun. OH Takke
BPYYM NOYETHblE rpaMoTbl [OCcyjapCTBEHHOTO KOMUTE-
Ta no Hayke u TexHonorusm PB suue-gupektopy OUAN
P.legHnukomy, rnaBHomy uHxkeHepy [.[.LLupkosy,
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nvpektopy JIAM B. A. benHsaKoBy, HauasbHUKY CeKTopa
NAN 0. A. Kynbunukomy.

06 wutorax 3acepaHuit YyeHoro coseta, ®PuHaH-
COBOro Komuteta U ceccuu KomuTetra noONHOMOUYHbIX
npeactaesutenern OUAN mnonoxxkun rnaBHbiM yyeHbln ce-
KpeTapb UHctutyTa H. A. PycakoBuu.

Buue-gupektop OUAN T.B.TpybHukoB ocBeTHA
XO[, BbINOJIHEHUA noanucaHHoro 25 mapta Cornawenus
O COTPYAHHUUYECTBE MeXAY NpaBuTeIbcTBOM MOCKOBCKOM
obnactn u OUAWN, KoTopbIM, B YACTHOCTH, NpPeayCMO-
TpeHo yuacTue cybbekTa hefepalmu B pelleHuH paja
npobnem dyHkuMoHuposanua OUAU Ha TeppuTOpHM
MockoBckoi 061acTu, B TOM UMC/Ie CBA3aHHbIX C OTBe-
[leHUEM 3eMefIbHbIX YYaCTKOB M 3HeproobecneyeHuem
NHCTUTYTa, pasBUTMEM COLMaNbHOW WH(PPACTPYKTYpPbI
OUAN w pp. Joknaguuk npemnnoXxun chopmyanpo-
BaTb CMWCOK BOMPOCOB B agpec paboued KoopauHa-
LMOHHOM rpynnbl Ans OOCY>KAEHWA C NPaBUTENbCTBOM
MockoBckoi obnactv. B guckyccun yuactBoBanu
B. A.Marsees, M. A. CaeuH, C. A. Kynukos, H. A. UsaHos,
N.H. Meuwkos, K. l.OraxecsaH, O. A. Kosasb.

Mo Bonpocy o cosgaHuu paboueil rpynnbl No
pa3spabotke crtpaterun passutia OUAN po 2030 r.
B.A.MaTBeeB OTMEeTW/l, YTO B BbICTYM/IEHHUAX Y4yacT-
Hukoe 119-i ceccun YueHoro coeeTa BbiCKasblBanacb
HeoBXOAMMOCTb pa3paboTKU AOATOCPOUHON CcTpaTe-
ruv passutus OUAN. Ucxops u3 pelienus YueHoro
coBeTa, MOArOTOB/IEH W MOAMUCAH COOTBETCTBYIOLLMM
npukas. [pencepnatenem paboued rpynnbl  HasHa-
ueH B.A.MartBeeB, 3amecTuTensiMu npegcepatens —
B.10. lWWapkos, H. A. PycakoBuu.

Jy6na, 22 anpenst. JIpykeckuii BU3UT AeNeranuy ropoja-
no6paruma Kypuaros (Kazaxcran) B OMSIN
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Dubna, 22 April. A visit of friendship to JINR of the delegation
from the twin-city Kurchatov (Kazakhstan)
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O xope pa3paboTKW HOBOro nosioxeHus ob onnare
Tpyha HaydHbix coTpyaHukos OUAN ponoxunu Buue-
aupektop M.T.UTkuc, pykoeoguTteno YnpasneHus nep-
coHasna v MHHoBauuoHHoro pa3sutus OUAN A.B. Py3aes
u 3amecTtutenb aupektopa JIOBI 0. K. MoTtpebeHnkos.
Otmeuanacb Gosblias paboTa, npogenaHHas B 3TOM
rofy [AWMPEKuMsIMKM labopaTtopuit Mo  KOPPEKTUPOBKE
3apniarbl cotpyaHukam. C yueToM pasiuuHbiX 3ameua-
HWHM W NPEasIOKEHUN, B TOM UYWC/IE BHECEHHbIX WMHULMA-
TUBHOM pabouer rpynnok, Kyaa BOLIM MPeAcTaBUTESIU
avpexumn MHctutyTa M BCcex nabopatopuii, paboTa no
COBEpLUEHCTBOBAHUIO CHUCTEMbl OMnaatbl TpyAa AOJKHA
6biTb 3aBepuieHa K KoHuy 2016 r. Pesynbtatbi, ony-
G/IMKOBaHHble WHULMATUBHOM paboued rpynnoi, pas-
MelleHbl Ha canTte OUAWN (3-e 3acemanne HTC, 2016).
B obcyxgeHun npuHsam - yuactve  A.B.TamoHOB,
A.U. ®pank, T.A.Crpuxk, O.A.Kosanb, B.UN.DypmaH,
B.[O.Kekenupse, C.H.Hepenbko, T.B.Tpy6HuKOB,
0. 3. Menuorkkesmny, M.T. Utkuc, U.H. Mewikos, [.B.IMe-
wexoHos, A. [l. Kosanerko, W. A.CasuH, P.LleHos.

12 mas cocTosnocb odepegHoe coBellaHWe [Ou-
pekunn OUAN, Ha KOTOpOM BbiNl pacCMOTPEH pAL BaXK-
HbIX BOMPOCOB: pacnopsikeHue [NpaButensctea PO o
NOAMUCAHWU COraLleHUs O CO3[AaHWUU U IKCnyaTauuu
komnnekca NICA; rnaBHble UTOTM W NNaH peanv3auuu
pekoMeHZauuh U peleHun MUHAHCOBOro KomuTeTa U
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KMNM; o paboueii rpynne no paspaboTke LOAFOCPOUYHOM
ctpateruu passutua ONAN go 2030 r.; o popmuposa-
HWW KaapoBoro pesepsBa B nogpasmeneHuax ONAUN u
rOTOBHOCTHU K MIOHbCKUM 3aceparuam [KK.

o nepeoMy B noBecTKe [HS BOMPOCY BbICTYNW
aupektop OUAN akapemuk B.A.Marsees. OH npo-
MHC(OPMUPOBaN y4aCTHUKOB COBELLaHUS O TOM, 4TO
cornacHo pacnopsibkeHuto Coeeta MuHucTpos PP ot
27 anpens 6bin onobpeH npoekt CornaweHus mexay
MNpaeutenbctesom Poccunckon Pepepaunn u OUAU
O CO3JaHWM W 3KCMJlyaTauuu KOMMJEKCa CBEPXMPO-
BOASLLMX KOJIel, Ha BCTPEUHbIX My4YKax TSXKesblX WO-
HoB NICA. MuHobpHaykn Poccun nopyueHo npose-
ctv neperosopbl ¢ pykosoactsom OUAU m nognucatb
cornaweHve ot umeHu [pasutenbctea PD. B pac-
Nopsi>XEHWU TaK)Ke yKasaHo, 4To BkNag Poccuiickon
®depnepauuun B cosparue komnnekca NICA 6yaet npo-
u3BeleH 3a cueT CpeacTs dpeaepasbHoro OromKera.
Oupektop JI®B3 B. [l.Kekenuase B ponosHeHue K
CKa3aHHOMY OTMETW/, B YACTHOCTM, UYTO MoAnuUcaHue
cornawenus mexay OUAU u MunobpHayku 6ypert
C/Y)KUTb OTMPaBHOM TOYKOM A/ Hayana MaaHOBOro
co3jaHus Konnangepa.

O BaxkHeWwux utorax (MUHaHCOBOro KomuTeTa W
KMM (anpenb 2016 r.) u nnaHe peanusauuu NPUHATLIX
peKoMeHAaunui U peLleHUr LONOXKWUIIU FNaBHbIM yYeHbIM
cekpetapb MHctutyTa H.A.PycakoBuuy u BUUE-AUpPEK-

JINR Vice-Director M.ltkis, Head of the
Department of Personnel Management and JINR
Innovation Development A.Ruzaev, and VBLHEP
Deputy Director Yu.Potrebenikov discussed the
process of preparation of the Regulations on work
payment for JINR scientists. They noted much work
that had been done this year in the directorates of
laboratories to upgrade the salaries of staff. Taking
into account various remarks and proposals, includ-
ing those introduced by the initiative working group
that included representatives of the JINR and all labo-
ratories’ directorates, the work should be completed
by the end of 2016. The results of the activities of
the initiative working group are shown on the JINR
internet site (3rd STC meeting, 2016). The follow-
ing persons took part in the discussion: A.Tamonov,
A.Frank, T.Strizh, O.Koval, V.Furman, V.Kekelidze,
S.Nedelko, G.Trubnikov, Yu.Penionzhkevich, M. ltkis,
I.Meshkov, D.Peshekhonov, A.Kovalenko, I.Savin,
and R.Tsenov.

On 12 May, a regular meeting of the JINR
Directorate was held. It considered the following is-
sues: the RF Government Executive Order on sign-
ing the Agreement to develop and operate the com-
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plex NICA; main results and an implementation plan
to accomplish recommendations and decisions of
the JINR Finance Committee and the Committee of
Plenipotentiaries; on the working group to work out
a long-standing strategy for JINR development up to
2030; on enrolling a personnel reserve in JINR depart-
ments, and readiness for June PACs meetings.

JINR Director Academician V.Matveev took the
floor on the first point in the agenda. He informed the
participants that, according to the Executive Order
of the RF Council of Ministers of 27 April, the draft
of the Agreement on the development and operation
of the complex of superconducting rings at heavy-
ion colliding beams NICA between the RF Government
and JINR was approved. The RF Ministry of Education
and Science is assigned to hold negotiations with the
leaders of JINR and sign the Agreement on behalf of
the RF Government. It is mentioned in the Executive
Order that the contribution of the Russian Federation
to the development of the NICA complex will be ex-
ecuted at the expenses of the federal budget means.
VBLHEP Director V.Kekelidze added to the above-
said that signing of the Agreement between JINR and
RF Ministry of Education and Science would serve the
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Topa M.I.Utknc u P.JlegHnuku. B uncne ocHoBHbIX
MeponpUATHI [aHHOrO MjaaHa — MNOLrOTOBKa UTOrOBO-
ro otyeTa o BbinosiHeHWW CeMuneTHel Nporpammsl pas-
sutus OUAN Ha 2010—2016 rr., pa3paboTka OKOHua-
Te/IbHOM pefaKLW1 HOBOM CEMW/IETKH, MPOrpammbl CO-
BEPLUEHCTBOBAHUS CMCTEMbI OMJlaThl Tpyda nepcoHana
W KOHLEMNLUWUK pasBUTHUS COLMaNbHOM MHPPACTPYKTYpbI,
a TaKxxe BblpaboTKa NPenJsIOKEHWH MO BHEAPEHWIO B
OUAN mexkpyHaponHbIX CTaHAAPTOB (PUHAHCOBOMW OT-
ueTHocTU. B xope obcykaeHus 6binu OCBelleHbl Hau-
6onee ocTpble CouMasibHblE, KaaPOBble BOMPOCH! U T. A.

losopsi 0 pa3paboTke [ONrOCPOYHON CTpaTerdu
passutua OUAN, B.A.MaTBeeB nopuyepkHys, 4To Ta-
Kas paboTa BeHETCA BO BCEX KPYMHbIX HayuHbIX LEH-
Tpax mMupa. [IMpekTop OTMETHUN, UTO CaMOCTOSITE/IbHYIO
LEeHHOCTb UMeeT CTpaTervs pa3BUTUSI peasin3yembiX B
OUAN nepBONPUOPUTETHBIX NPOEKTOB, MNPU3BAHHbIX
COXPaHWTb 3aUHTEPECOBAHHOCTb CTPaH-yuyaCTHUL, NpH-
B/ledb MOJIOLEXb, UTO SBMSETCH 3a/0roM Oyayliero
MUHctutyta. B obcyxkaeHnn no gaHHOMYy BOMpoOCy yuya-
cteoBanu P.JlegHuuku, P.B. Ixxonoc, H. A. PycakoBuu.

A.B.Py3aes coobuun o npouecce popMUpOBaHUS
KazpoBoro pesepsa B nogpasgeneHuax OUAN. Ox Ha-
MOMHWJI, YTO COOTBETCTBYIOLLME CMUCKK AOJIXKHbI ObITb
coctaBneHbl go 1 wuioHsA. [lo MHeHWIO OOKNaguuka,
HeobXoaUMO 0BpaTUTb BHUMAHWE PYKOBOLMTENEM Ha
nepeyeHb UcnonHuTenen u po 15 vioHa ytBepauTb no-
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JIOXKEHWE O KaJpoBOM pesepBe. BaxkHoe monosnHeHue
coenanu B.A.Mareees, M.I.Utkuc u C.H.Omutpues,
noA4YepKHYB HEOBXOJUMOCTb BHECEHMWSI B [laHHble Cru-
CKM CrneuuasMcToB M3 cTpaH-ydacTHuy MHcTutyTa.

YuacTHUKM coBellaHus 6blnu NpouHpoOpMUpOBa-
Hbl O TOM, YTO MPOrpamMMbl NPELCTOALLMX CECCUM NpPOo-
rPaMMHO-KOHCY/IbTATUBHbIX KOMUTETOB MOArOTOBJIEHbI.
Loknagumkn oTMeTHUAM, UTO CO CTOPOHbI uneHoB KK
6bI10 BbICKa3aHO NpeasioKeHue caenatb obcyxaeHue
npeasiaraeMbix NPOeKToB Gofiee paclMpeHHbIM, a TaK-
e 0b6HoBUTb nosnoxkeHue o MKK. B npenusx no paH-
HOMY BOMpPOCY ydacTBoBanM ydyeHble cekpeTapu KK,
a 1akxe W.H.Mewkos, H.A.Pycakosuu, [l. B.Haymosg,
P. NepHuukm.

3aeepuias cosellaHve, B. A.MaTsees coobuimn o
NPeacToAWmMX B UioHe Bbibopax B uneHbl PAH u npu-
3Ba/l K BblgBWXeHUIO npeTeHpeHToB oT OUAN Ha Ba-
KaHTHble aKaJleMUYecKue MecTa.

24 masa 8 OMNSAN c o3HaKOMUTENbHBIM BU3UTOM MO-
OblBasM uUieHbl NPOrPaMMHOrO M OPraHW3aLUOHHOMO
KomuTeToB 26-M MexxpyHaponHoh KpbiMckoM KoHde-
peHumn «CBY-TexHUKa U TENEKOMMYHUKALMOHHbIE TEX-
Honorun» (KpbiMuKo-2016) — yueHble W cneuuanu-
cTtbl B obnactu CBY-TexHOMOrMM M3 NPOMbILLIEHHbIX
U aKafgeMuueckux opraHusauui Mockebl, ®pssuHo,
Cesactononsi, Ekatepunbypra, Xapbkosa, Kwuesa,

starting point for the scheduled construction of the
collider.

JINR Chief Scientific Secretary N.Russakovich
and Vice-Directors M.ltkis and R.Lednicky made re-
ports about most important results of the Finance
Committee and CP meetings (April 2016) and plans
to implement the adopted resolutions and decisions.
The main measures of this plan are: preparation of
the final report on implementation of the seven-year
programme of JINR development for 2010—2016,
elaboration of the final version of the new seven-year
plan, the programme of upgrade of the work payment
of personnel and the concept of development of the
social infrastructure, the work-out of proposals to in-
troduce international standards of financial accounts
in JINR. During the debates, most vital social and per-
sonnel issues were discussed.

Talking about the work-out of a long-term strat-
egy of JINR development, V.Matveev noted that this
work is conducted in all large scientific centres of
the world. He stressed the separate value of the
strategy of development of the first-priority projects
implemented at JINR that should keep the appeal to
Member States, attract young scientists and be the
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guarantee of the future of the Institute. R.Lednicky,
R.Jolos, and N.Russakovich took part in the debates.

A.Ruzaev spoke about the process of compiling
the personnel reserve in JINR departments. He remind-
ed the participants that the corresponding lists should
be made by 1 June. He expressed his view that heads
of departments should pay attention to the group of
executives and adopt the regulation on personnel re-
serve by 15 June. V.Matveev, M.ltkis, and S.Dmitriev
spoke about the urgency to include specialists from
JINR Member States in these lists.

It was announced that the projects of the com-
ing PACs meetings were ready. The speakers noted
that PACs members suggested that the discussion
of the proposed projects should be wider and the
regulations on PAC should be renovated. In debates,
the following persons took part: PACs scientific sec-
retaries, |.Meshkov, N.Russakovich, D.Naumov, and
R. Lednicky.

V.Matveev concluded the meeting with informa-
tion on coming elections to RAS Membership in June
and addressed the participants with an appeal to
nominate candidates from JINR for vacant academic
positions.
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JINR DIRECTORATE’S INFORMATION

Caparosa, CaHkt-lNetepbypra. loctv nocetnnn JIOBI
u JIAP.

25 mas B [ly6He cocTosnoch 3acenaHue UHeecTu-
LIMOHHOMO COBeTa MNpU rNaBe ropofa, OCHOBHOM TeEMOW
MOBECTKW AHS KOTOPOro CTasl KJIOYEBOW MPOEKT OJiA
pa3BuUTUs Haykorpaga — MeracaveHc-npoekt NICA.
MNpoekT npencrtasun gupektop OUAN akapemuk PAH
B.A.MatBeeB, KOTOpbIM OTMETW/A, B YaCTHOCTH, 4TO
CTPOMTESIbCTBO 3TOrO KoMmmnjiekca byaer crocobereo-
BaTb MOBbILLEHWIO NPUBJIEKATENIbBHOCTH MHBECTULIMOHHO-
ro KJvMMarta ropoga.

Buue-gupektop OUAN T.B.Tpy6HUKOB 03BYuMn
nnaaHbl MO CO3[AHWUID COLMANbHOW WHPPACTPYKTYpPbI
Bokpyr npoekTta NICA ana cotpyanHukoe OUAN: ctpo-
UTENbCTBO YKWJIbs, CO34aH1e HOBbIX 0O6bEeKTOB 0Opaso-
BaHWs, BHeApeHWe psaa obpasoBaTeNbHbIX NPOrpamm
B LUKOJIbI ropoja 1 ap.

naBa ropopga B.B.MyxuH oTMeTWN, UTO afMUHU-
cTpauusa nopgep>kusaeT Bce HaumHaHua OUAN no cos-
JaHUIO COBPEMEHHOM COLMaNbHOW WH(PACTPYKTYpbl B
ropofe W HamepeHa TecHo paboTatb C PyKOBOLCTBOM
MHctuTyTa: nonbupartb 3eMesibHble Y4acTKM NOA pea-

JNy6Ha, 15—16 urons. Busut B OUSIU neneraruu Pecriyonuku boresana. [Tocenienne HOBoro
naboparopHoro kopiyca JISIP, rie pacmonoxkeH HAHOTEXHOJIOTMYESCKHIA IICHTP, OCHAICHHBINA YHUKAIbHBIM 000PYI0BAHUEM
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Dubna, 15-16 June. A delegation from Botswana on a visit to JINR. At the new laboratory building of FLNR where the

Nanotechnology Centre equipped with unique instruments is situated

On 24 May, members of the Programme and
Organizing Committees of the 26th internation-
al Crimea conference “Microwave Technology and
Telecommunication  Techniques”  (KryMiKo-2016)
visited JINR. These are scientists and specialists in
microwave technology from industrial and academic
organizations of Moscow, Fryazino, Sevastopol,
Yekaterinburg, Kharkov, Kiev, Saratov, and
St.Petersburg. The guests visited VBLHEP and FLNR.

A meeting of the Investment Committee under the
city Head was held on 25 May in Dubna. The main top-
ic of the agenda was the megascience project NICA,
the key project for the development of the science
city. JINR Director RAS Academician V. Matveev made
a presentation on the project and said in particular
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that the construction of this complex would promote
the growing attraction of investments in the city.

JINR Vice-Director G.Trubnikov spoke about the
plans to establish social infrastructure around the
NICA project for JINR staff members: construction of
residential area, new educational units, introduction
of educational programmes into the city school cur-
riculum, etc.

The Dubna Head V.Mukhin noted that the admin-
istration supports the activities of JINR in the estab-
lishment of modern social infrastructure in the city
and intends to work closely with the administration of
the Institute: to select territories for housing, educa-
tional units, to work with documents, etc.




NHOOPMALMA OUPEKUMN OUNAN

JIU3ALMIO  XKWJIMLWHBIX, obpa3oBaTesibHbIX OObBEKTOB,
paboTaTb Haf paspeLuMTeNlbHON JOKYMeHTauuel 1 T. 4.

27 mas Ha 7-Mm 3acepaHun ObLiecTBeHHOro coseTa
OUAN Bbinu paccMOTpeHbl fBa OCHOBHbIX BOMPOCA: CO-
rnaweHve O COTPYLHWYECTBE MEXAY NPaBUTE/IbCTBOM
Mockosckoi obnacth U OUAU (dbopmuposaHue BO-
npocoB ans pabouux rpynn); npoekT GaaroycTpolcTea
HabepexxHow Bonru v napka B panoHe MHcTutyTCKOM
yacTtv ropoga.

Mo nepsomy Bonpocy Bbictynua aupektop OUAN
B.A.MarseeB. PaHee paHHbiii BOnpoc GbL1 paccMo-
TpeH Ha 3acegavun HTC OUAWN. [na noaroTtoekw
BOMPOCOB, KOTOpble Heobxogumo obcyauTb ¢ npa-
BUTeNIbcTBOM MockoBckoW obnacTv B pamKax nog-
nucaHHoro cornawenus, ObLecTBeHHbIM COBET npea-
noxkun aupekunu UHctutyta cchopmuposatb pabouyio
rpynny, B KOTOPYIO BOWAYT NPELCTaBUTENU LUPEKL MU
OUAN, apmuHKcTpauuun ropoga (Mo corsiacoBaHuio),
HTC OMAU u ObuiectBeHHOro coBeTa NpU AWUPEK-
umn OUAN.B obcyskaeHnn 3Toro Bonpoca NPUHAM
yuyacte C.A.Kynukos, P.B.[xonoc, O.A.Kosanb,
A.A.Ycos.

NHdopmaumio no BTOpoMy BOMPOCY NpPEenCcTaBu
3aMeCcTuTe/lb  PYKOBOAWTENS aAMUHUCTpaLMK ropofa
H.t0.Magdec. Peub wna o peroHanbHOM nporpamMme
«Mapku Moamockosbs», B KoTopoi [lybHa yuacTByeT ¢

JINR DIRECTORATE’S INFORMATION

2015 r. B yacTHOCTH, JOKNAAYMK O3BYUYMA NNaHbl no 6na-
rOyCTPOMCTBY FOPOACKON HabepeXKHOM, NoYEPKHYB, UTO
nepeMeHbl B X04e MOAEePHU3aLMU U PEKOHCTPYKLIMK Habe-
pe>kHoM ByayT obasatenbHo 0bCyKaaThca ¢ 0OLECTBEH-
HocTbto ropoga. B pguckyccun yuyacteoBanu A.A.Ycos,
A.B.TamoHos, M.B.LlUupueHko, 3.A.Tarupos, B.Xy-
noba, b.M. Crapuetrko, C. A.Kynukos.

C npepnsioXkeHWeM O CO34aHWK CUMBOJIMUECKOM Ta-
6nu1ubl MeHgeneesa Ha BO/KCKOW HaBepesKHOM BbICTy-
nun M. B. LUunpueHko.

15—16 wioHa OUAU nocetuna penerauma u3
Pecnybnuku BotceaHa Bo rnaee ¢ MWUHWUCTpoOM obpa-
30BaHua U npodeccuoHanbHoro passutua 0. oy u
upesBblyaiHbiM M MOJHOMOYHbIM nocioM Pecnybauku
botceaHa B Poccuu J1. Hrekena.

Ha BcTtpeue ¢ yuactvem Buue-gupektopa OUAU
I.B.TpybHukosa, aupektopa YHL, C.3.Makynska, 3a-
mectutens aupektopa JIAP A.T.lMoneko u 3amecTtute-
NS Haua/ibHWKa LeHTpa NPUKIaAHOM (PU3MKK MO Hayu-
Hol pabote [.10.Anens obcyxaanuch npaxkTHYecKue
lwarv no pasBUTHIO HAyYHOrO M 0Bpa3oBaTENbHOIO CO-
TPYAHWUECTBA, NPEXAe BCEro AN MOJIOABIX YYEHbIX, a
TaKxe OblJIM 3aTPOHYTbl BOMPOCbI COTPYAHWUYECTBA MO
HaHOTEXHOIOrMUYECKUM MPUIOXKEHUAM, pa3pabaTbiBae-
mbiM B JIAP, B uacTHOCTWM MO TpeKoBbIM MeMbpaHaMm.
Lenerauns nocetwna JI®B3 u JIAP.

On 27 May, the 7th meeting of the JINR Public
Council discussed two main questions: an agree-
ment on cooperation between the Government of the
Moscow region and JINR (issues for work groups); a
project to upgrade public amenities on the Volga em-
bankment and the park in the Institute part of the city.

JINR Director V.Matveev spoke on the first ques-
tion. Earlier, this topic was discussed at the regular
meeting of JINR STC. The Public Council suggest-
ed that the Institute Directorate organize a work-
ing group that would include representatives of the
JINR Directorate, the city administration (as agreed),
JINR STC and the Public Council under the JINR
Directorate, to prepare discussion issues that should
be regarded with the Government of the Moscow re-
gion. S.Kulikov, R.Jolos, O.Koval, and A.Usov took
part in the debates.

The second question on the agenda was discussed
by Deputy Head of the city administration N. Madfes.
He spoke about the regional programme “Moscow
Region Parks” in which Dubna has been involved since
2015. In particular, N. Madfes showed plans of the em-
bankment upgrading, stressing the fact that all chang-
es in the course of the upgrading process and the
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embankment reconstruction would be discussed by
the city public. A.Usov, A.Tamonov, M. Shirchenko,
Eh. Tagirov, W.Chudoba, B. Starchenko, and S. Kulikov
took part in the debates.

M. Shirchenko took the floor with a proposal to
construct a miniature Mendeleev Table on the Volga
embankment.

On 15—16 June, a delegation from the Republic
of Botswana headed by Minister of Education and
Skills Development Unity Dow and Ambassador
Extraordinary and Plenipotentiary of the Republic of
Botswana to Russia Lameck Nthekela visited the Joint
Institute for Nuclear Research.

During the visit, a meeting with JINR Vice-Director
G. Trubnikov, Director of the JINR University Centre
S.Pakuliak, FLNR Deputy Director A.Popeko, and
Deputy Director of the Centre of Applied Physics of
FLNR P. Apel was held; actual steps to enhance scien-
tific and educational cooperation, especially between
young researchers, were discussed at the meeting.
Issues of cooperation with FLNR on nanotechnologi-
cal applications, in particular on track membranes,
were also discussed. The delegation visited VBLHEP
and FLNR.




HAYYHOE COTPYOHMYECTBO

7—9 anpeas 8 Boarapun npoxoanau Aun OUSIN,
nocsamenHsle 60-Aetuio VHcTUTyTa. OTKpBITHE AHEH
coCTOAAOCH 7 ampeast B My3ee 4eAOBeKa U MPUPOABI
M HAa4aAOCh C IPUBETCTBEHHOI'O CAOBA IOAHOMOY-
HOTO TIPEACTaBUTEASl INPABUTEABCTBA Pecny6anku
Boarapun 8 OMSNM A.Kocrosa. Aas rocreit Gsira
pasBepHyTa NOAHOMACIWITAOHAS [NOCTEpPHAs BHICTAB-
Ka, MOCBAIIEHHAS MCTOPUM M PA3BUTUIO COTPYAHU-
gectsa OVISIM u Boarapum ¢ mMOMeHTa OCHOBaHMUA
MHCcTHTYyTa, COBMECTHBIM AOCTVMIKEHWMSM M WMCCAe-
AOBAaTEeAbCKMM IMpOeKTaM. BpicTaBka mIpm3BaHa CIO-
CcOGCTBOBATh IPUBAEYEHUIO MOAOABIX OOATAPCKUX
YUEHBIX M CIENMAaAMCTOB K y4acTMIO B AYGHEHCKUX
npoekTax. K co6pituio 6biA mpuypodeH nokas Gpuab-
Ma 6oarapckoit skypHaaucTku M. UepHeBoil, CHATHIN
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Codus (bonrapust), 7-9 anpens.
Jan OMSIN, nocesimennsie 60-neturo Mucturyra

On 7-9 April JINR Days were held in Bulgaria
on the occasion of the 60th anniversary of the JINR
foundation. The opening ceremony was held on
7 April in the Museum of Man and Nature, with
greeting words of Plenipotentiary of the Government
of the Republic of Bulgaria to JINR L. Kostov. A full-
scale poster exhibition was displayed for guests on
the history and development of JINR-Bulgaria coop-
eration since JINR establishment, joint achievements
and research projects. The exhibition was meant to
attract young Bulgarian scientists and specialists into
JINR projects. A film produced by the Bulgarian

SCIENTIFIC COOPERATION
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no 3akasy IlepBoro HamMOHAaABHOTO TeAEKaHAAA
Boarapun.

8 ampenss mpaspAHMYHBIE MEPONPUATUS NPOXO-
AAM B codumitckoMm IJeHTpaAbHOM BOEHHOM KAY-
6e. B umcae mpucyrcrBoBaBumMx — mocasl Erumnra,
Kazaxcrana, Iloapmm, CaroBakuy, HIpeACTaBUTEAM
nocoabcTB Azepbaiiaskana, beaopyccun, Brernama n
®Opangun. Aupexrop OMSN akapemux B. A. Martsees
pacckasan rOCTAM O HOBBIX Hay4YHBIX AOCTVIKEHU-
ax Vlacturyra u naanax Ha Gyayuwee. IIpodeccop
Y. CTOSHOB BBICTYIMA C AOKAAAOM 06 MCCAEAOBAaHMU-
AX B ob6aacTu siaepHoit Hayku B Boarapumu.

3a 60ABLION BKAAA B Pa3BUTME COTPYAHUIECTBA
Boarapun u OV modueTHpiMM 3HaKaMyu Harpask-
AeHbl Goarapckue yuensie A.Kocros, H.Anreaos,

60 rOmUHN
OBEQUHEH UHCTUTYT
3A A0PEHM USCNERBAHNS
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Sofia (Bulgaria), 7-9 April.
JINR Days dedicated to the 60th anniversary of JINR

journalist M. Cherneva on the order of the first na-
tional television channel of Bulgaria was shown to
the audience.

On 8 April the festive events were held in the
Sofia Central Military Club. Among those pres-
ent were Ambassadors of Egypt, Kazakhstan,
Poland, Slovakia, representatives of the Embassies
of Azerbaijan, Belarus, Vietnam, and France. JINR
Director Academician V. Matveev spoke to the guests
about new scientific achievements of the Institute and
plans for the future. Professor Ch.Stoyanov made a
report on the research in nuclear physics in Bulgaria.
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W.Bbpaukos, II ®usnes. Dboarapckum yumrersm
T. Teoaocuesy, T. Banosoi, M. AskMASKOBOTA,
P.Kocraanuosoii, K. IlepdanoBoit BpydeHbl moder-
HbIe AMIIAOMBI 32 AOCTYIKEHMsI B 00ydeHun (pusmke.

Ha mnayuHOM ceccum C AOKAAAAMMU BBICTYIIMAK
M.T.Utknc — «CBoiicTBa CBEPXTANKEABIX SAEp Ha
rpanune crabuabnoctn», A. Tones — «Hacrosmye un
6yaymue npoektsl coTpyanndectsa VISIVSID BAH u
OMN », C. M. Buaenskuit — «Heitrpuno B Ay6ue»,
B.B.Boponos — «Corpyauudectso AaGopatopuu
teopernueckoit  ¢usukn  um. H. H. Boroao6osa
¢ Goarapckumu uHCTHUTyTamu» u A Auros —
«OMSIN n dusmra BeIcOKMX 3Hepruit B boarapum».
Auperropa aa6oparopuin OVISIM B. A. Kereaupge,
B. B. Kopenskos u B. H.IIIBenjoB pacckazaimu o mpu-
OpUTETHBIX HampaBAeHusx paborel  VIHCcTHTYTA.
IIpeacraBuTeapr VIHCTUTYTA IAEKTPOXMMUU M IHEpP-
rocucrem BAH A.Baaamkosa BeicTymmaa ¢ AOKAa-
AOM IIO MHHOBAI[MOHHOM TeMaTuKe.

B ToT ke AeHb cOCTOSAACh BCTpeda PYKOBOAU-
teaeit VIHCTUTYTa B COIPOBOJKAEHUN ITOAHOMOYHOTO
npeacraBurers boarapun B OVSIM A. Kocrosa ¢ an-
pexkTopom areHtctBa «Hayka» npm MuHucrepcrse
o6pazoBannsi u Hayku boarapmm 3.Kaposoit n Ha-
qarpHukoM oraera [.JKuuesoit. O6cyskparuch Bo-
IPOCHI COTPYAHMYECTBA M NAAHBI HAa OYAyIee, a Tak-
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JKe CO3AaHMe CIENUarbHOTO 60ATAPCKOTO (POHAA AAS
npoekra NICA.

9 ampeas aeaerammio OWMAM npunsa npeswu-
aeat BAH akapemux C.Boaenmapos. Co cToponsl
Boarapmm Ha BCTpede NPUCYTCTBOBaAM mpodec-
cop A. Toues, aupexrop MAMID BAH Y. Crosinos.
C.BoaeHnnuapos BpyunA mOYeTHYIO Harpary mm. Ma-
puna Apunosa M.T.Vrtkucy 3a ero BkAap B m3yde-
HJ€ MEXAHM3MOB CHHTE3a CBEPXTSIKEABIX IAEMEHTOB
U pas3BuTHe COTpyAHmdectsa meskay BAH n OV
Ipodeccop B.B.Boponos 6bia HarpaskaeH moyer-
HbIM 3HaKOM «3a 3acayru mepep bBoarapckoit axa-
AeMueil HayK» 3a BKAAA B pa3BUTME COTPYAHMYECTBA

meskay BAH u OUAN.

19 mas OMSN ¢ pa6ouum BUBUTOM MOCETUA AW-
PEKTOp OTAeAa HAYKYU M TEXHOAOTMI IIPEACTABUTEND
crBa Taii63iicko-MOCKOBCKOW  KOOPAMHALMOHHOM
KOMMCCHUM IO 9KOHOMUIECKOMY M KYABTYPHOMY CO-
TPYAHU4eCTBY Ipu MuHMCTEPCTBE HAYKU U TEXHOAO-
ruit Tansaus poxrop Yskao-Mun Oy.

B Geceae ¢ Bune-anpexropom M.T. Urkucom on
OTMETMA OCOGEHHBII MHTEpPEC K WMCCAEAOBAHMAM B
06AaCTY MaTepUarOBEAEHUS U K O6pPa30BATEABHBIM
npoektam OVISAM. CropoHs!l AOrOBOpHAKCH O GoAee
aKTVMBHBIX KOHTAKTaX ¥, B YACTHOCTH, O CAEAYIOUEM

Bulgarian scientists L.Kostov, N.Angelov,
I. Brankov, and P.Fiziev were awarded badges of
honour for their big contribution to the development
of Bulgaria—JINR cooperation. Bulgarian teachers
T. Teodosiev, T.Ivanova, M.Jijova, R.Kostadinova,
and K.Perfanova were awarded honorary diplomas
for achievements in teaching physics.

The scientific session included the following re-
ports: “Properties of superheavy nuclei on the stabil-
ity border” by M. Itkis, “Present and future projects
of the INRNE BAS—-]JINR cooperation” by D. Tonev,
“Neutrino at Dubna” by S.Bilenky, “Cooperation of
the Bogoliubov Laboratory of Theoretical Physics
with institutes of Bulgaria” by V.Voronov, and
“JINR and high energy physics in Bulgaria” by
L. Litov. Directors of JINR Laboratories V. Kekelidze,
V.Korenkov, and V.Shvetsov spoke about priority
directions of JINR activities. The representative of
the Institute of Electrochemistry and Energy Systems
of BAS D.Vladikova made a report on innovation
subject.

On the same date, a meeting of the lead-
ers of the Joint Institute with the Director of the
Agency “Nauka” at the Ministry of Education and
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Science of Bulgaria Z.Karova and head of depart-
ment G. Zhicheva was held. The JINR representatives
were accompanied by Plenipotentiary of Bulgaria to
JINR L. Kostov. They discussed issues of cooperation
and further plans, and the establishment of a special
Bulgarian trust for the NICA project.

On 9 April, President of BAS Academician
S.Vodenicharov received the JINR delegation.
From the Bulgarian side Professor D.Tonev and
Director of INRNE BAS Ch. Stoyanov were present.
S.Vodenicharov handed the Marin Drinov Award
to M. Itkis for his contribution to the studies of the
mechanism of the superheavy elements synthesis and
development of cooperation between the Academy of
Sciences of Bulgaria and JINR. Professor V. Voronov
was awarded the Badge of Honour “For the Services
for the Bulgarian Academy of Sciences” and his con-
tribution to the development of cooperation between
BAS and JINR.

On 19 May, a working visit to JINR was paid
by Dr.Chao-Ming Fu, Director of the Department
of Science and Technology of the representative of-
fice of the Taipei-Moscow Coordination Commission
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BU3uTe (KOTOPBIA cocTosiacs 1 mronst) — Aast Goaee
AETaAbHOI'O 3HAaKOMCTBa C AeATeabHOCThIO OMIM n
KOHKpeTH3anuyu MPEANOSKEHUN [0 Pa3BUTHUIO AAAb-
HeJIIero COTpyAHMYecTBa. ['OCTh moceTMA ILUKAO-
TPOHHBI KOMIIAGKC ¥ HAaHOTEXHOAOIMYECKWN ILEHTP
AabGoparopuu spepHBIX peakiuil

26 mas B pamrax Aueit OMSIWM B Vkpanne na
¢dusnaeckom Pakyabrere KnmeBckoro HanmuoHaAbHO-
ro yamsepcurera um. T.TI.IIleBueHko cocrosgrock
OTKPBITHE BBICTABKM, MOCBsmeHHON 60-AeTuio O6be-
AMHEHHOTO MHCTUTYTA.

BricraBry otkpeian mpeacepateas KITIT OVAN
A.KocToB, MOAHOMOYHBII NIPEACTABUTEAD IPABUTEAB-
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crBa Ykpauusr B OVSIWM bB.B.T'punes, aexkan ¢usn-
gyeckoro ¢akyabrera H.B.Maxkapernsl, 3aBeAyioupii
kadeapoit morekyaspHoit ¢usukn A. A.Byrasun n
anpexrop VHII OMAM C.3.ITakyask. Ha uepemo-
HJUM OTKPBITHSA BBICTABKYM MPUCYTCTBOBAAK CTYACHTBI
u npenopasatean dusndeckoro ¢axyaprera KHY.

2 uronust pereranus OMAM Bo raaBe ¢ Buie-Au-
pextopom P. Aepnmuxum mpunsiia ydyacTue B HAy9-
Hoit koHPepeHynyu « Aun O6beAUHEHHOTO MHCTUTYTA
SAAEPHBIX MCCAeAOBaHuit B MoapoBe», KoTOpas mpo-
xopnaa B Kumnnese B [lpesuanyme Arapemun Hayk
Moapossl (AHM) B pamkax npasaHoBanus 60-aetust
OMSINM u 55-aretust ocuosanuss AHM.

JlaGoparopus ¢usuku Beicokux suepruii um. B. 1. Bexcnepa u A. M. Bannuna, 1 utons. Pabounit BU3HT qupekTopa oTaena HayKu
Y TEXHOJIOTHH MpeaCcTaBUTEIbCTBA Tali031icKo-MOCKOBCKOM KOOPANHALIMOHHON KOMHUCCHH 110 SKOHOMUYECKOMY U KYJIBTYPHOMY
COTpYAHUYECTBY ITpM MuHHUCTEpPCTBE HAayKu U TexHosoruil TaiBans nokropa Yxao-Mun @y
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The Veksler and Baldin Laboratory of High Energy Physics, 1 July. A working visit of Dr. Chao-Ming Fu, Director of the Department
of Science and Technology of the representative office of the Taipei-Moscow Coordination Commission on Economic and Cultural

Cooperation under the Ministry of Science and Technology of Taiwan

on Economic and Cultural Cooperation under the
Ministry of Science and Technology of Taiwan.
During a discussion with JINR Vice-Director
M. Itkis, Dr. Chao-Ming Fu noted his special interest
in issues of materials science and educational proj-
ects of JINR. The parties agreed to promote contacts
more actively and, in particular, to organize the next
visit (on 1 July) for more detailed acquaintance with
the activities of JINR and elaboration of proposals
on development of cooperation. The guest visited the
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cyclotron complex and the Nanotechnology Centre
of the Flerov Laboratory of Nuclear Reactions.

On 26 May an exhibition devoted to the 60th
anniversary of JINR was opened in the Physics
Department of Kiev National University after
T. Shevchenko (KNU), in the framework of the JINR
Days in Ukraine.

The JINR CP Chairman L. Kostov, Plenipotentiary
of the Ukranian Government to JINR B. Grinev, the
Dean of the Physics Department N.Makaretsy, the
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Ha orkpeitum KoH(pepeHIMM ImOA IpeAceAa-
TeabcTBOM Buie-npe3uaeHta AHM, nmoaxomounoro
npeAcTaBuTeAs mnpasuteAbcTBa Moapossl B OVSAU
akapemyuka V. Turmuany npucyTCTBOBaAM IpeACTa-
BUTEAM AMIAOMATUYIECKOTO KOPIYCa U3 MOCOABCTB
beaopyccun, I'pysmn, Kazaxcrana, Poccun. C mpu-
BETCTBEHHbIM CAOBOM BBICTYIHMA IIpeACeAaTeAb Hap-
Aamentckoit Komuccun mo kyapType, 06pazoBaHuIo,
HayKe, MOAOAEKY, CIOPTY U CPEACTBAM MaCCOBOM MH-
dopmanun yren-roppecnospert AHM B. Xoruusny.
Buue-anperrop OVISNM P. Aepnnugu Bpydma moyer-
Hble IPAaMOTBI MOAAABCKMM YYEHBIM ¥ KOAAEKTMBAM
opraHmsanuif, CoTpyAHmtaomuMm ¢ JuaCTHTYTOM.
Oco60 GbiaM oTMeveHbl 3acAyru akapemmka AHM
B. MockaAeHKO B Pa3BUTUM YCIEIIHOTO COTPYAHWYE-
cTBa MoAAaBckux yueHsix ¢ OMANM. Ha xoudepes-
UM [PO3BYYaAM HaydIHblE AOKAAABL, ITOCBSIEHHbIE
COBMECTHBIM TEOPETHYECKMM ¥ IKCIepPUMEHTAAb-
HbIM paboTaMm, Hay4HBIM MCCAEAOBaHMAM B Moapose
u ocHoBHbiM mpoektam OV, B oanom u3 3anos
Ipesuanyma AHM G6bira pasBepHyTa MOCTEpHAS BbI-
CTaBKa, AAmOMmas HAarASAHOE IPEACTaBACHNE O CETOA-
uswsent sxusau OVISIN n yyactun Moaposer B paboTte
Wucruryra.

Bo Bpemst npe6oiBanns aeaerammyu OVSIV B Kumin-
HeBe COCTOSIAACh BCTpeda mpeAcTaBuTeAedt MHcTuTyTa

SCIENTIFIC COOPERATION

B IIPaBUTEABCTBe MOAAOBEI € Bulle-IpeMbepPOM IPaABHU-
teabctBa . Bperom, koropsiit 6bia ponHdOpMUpPOBaH
O COBpPEMEHHOM COCTOfHUM VIHCTUTYTa, BO3MOSKHO-
crax corpyanmdectsa ¢ OVISV ansg MOAAABCKUX yde-
HBIX M MHIKEHEPOB, 06 06Pa30BATEABHbBIX IPOEKTAX.

3 wurons aeaerammio OVISAM npuusam pekTop
Texunuecroro yumsepcurera Moaaossr (TYM) npo-
(eccop B. bocran n Aekan akyAbTeTA BEIYMCAUTEAD-
HOJM TeXHMKV, MH(POPMATUKU M MUKPOIAEKTPOHVUKMA
TYM . Baasmyur B xoae 6eceanl oco6oe BHUMMaHME
6BINO YAEAEHO IEPCIEKTUBAM AASL CTYAEHTOB, 00y4a-
IOIMXCA IO MHKEPEHBIM CIELMAaABHOCTAM, U AETHEN
cryaendeckont nporpamme. Aeaeranus OVISIU moce-
THAa y4eGHO-HAy4HblE AA60PATOPUM YHUBEPCUTETA.
3amectureas anperropa AUT npodeccop I'. Apam u
anpekrop YHII npodeccop C. 3.IlakyasK BeICTyIHN-
AM IepeA CTYAeHTaMy (PaKyAbTeTa C ACKIUAMMN.

B Havare wmIOHA TIpeAcTaBUTEABHAS —AeAeTa-
mua OJSIM Bo raaBe ¢ AMPEKTOPOM aKaAeMUKOM
B. A. MarseeBrim Haxoamrach B Yaan-barope (Mow-
rOAM), TA€ IPUHSAAA YIaCTHE B TOPIKECTBEHHBIX MEPO-
npuATusx, nocssumeHusrx 60-aetnio OV, B pamkax
Aneit OVISIV B MoHroAun cocTosiacs psia opummarb-
HBIX BCTped U 6-1 MesrkayHapoAHas KOH(epeHIus 10
cospemenHoit ¢pusuxke ICCP-VI, koTopas mpoxoanaa

Head of the Chair of Molecular Physics L. Bulavin,
and JINR UC Director S.Pakuliak opened the event.
Students and teachers of the Physics Department of
KNU attended the ceremony.

On 2 June, a JINR delegation headed by Vice-
Director R.Lednicky took part in the scientific con-
ference “Days of the Joint Institute for Nuclear
Research in Moldova” in Chisinau, at the Presidium
of the Academy of Sciences of Moldova (ASM), as
part of the celebration of the 60th anniversary of
JINR and 55th jubilee of ASM.

The conference was opened and chaired by
ASM First Vice-President, Plenipotentiary of the
Government of Moldova to JINR Academician
I. Tighineanu. The opening was attended by diplo-
matic representatives from the Embassies of Belarus,
Georgia, Kazakhstan, and Russia. Chairman of the
Parliamentary Committee of Culture, Education,
Research, Youth, Sports and Media V. Hotineanu made
a welcoming speech. JINR Vice-Director R. Lednicky
presented honorary diplomas to Moldovan scientists
and staff of organizations cooperating with JINR.
Special attention was paid to the personal contri-
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bution of ASM Academician V.Moskalenko to the
successful development of cooperation of Moldovan
scientists with JINR.

The scientific programme of the conference in-
cluded an overview of theoretical and experimental
collaborative work, achievements of scientific re-
search in Moldova and the major JINR projects. In
the framework of the celebration a poster exhibition
demonstrating the present-day JINR and participa-
tion of Moldova in JINR activities was opened in one
of the halls of the ASM administrative building.

During the visit of the delegation to Chisinau, JINR
representatives were welcomed in the Government of
Moldova by Vice-Premier Mr.Gh. Brega. The par-
ticipants of the meeting informed the Vice-Premier
about the present status of the Institute, opportuni-
ties for Moldovan scientists and engineers, and edu-
cational projects.

On 3 June, the JINR delegation met with Rector
of the Technical University of Moldova (TUM)
Professor V.Bostan and Dean of the Faculty of
Computers, Informatics and Microelectronics of
TUM I Balmus. During the meeting, the guests paid
special attention to prospects for engineering students




HAYYHOE COTPYOHMYECTBO

B Harnnonaasuom yuusepcurere Mouroamn (HYM) ¢
7 no 10 mroHA ¢ y4acTMeM Hay4YHBIX COTPYAHUKOB U3
6oabumHCTBAa AaGopaTopuit VHcTHTyTA.

C moHroABCKOI cTOpOHBI AeAeranyio OV npu-
HUMaAM ITOAHOMOYHBIN HpeACTaBI/ITeAb HpaBI/ITe]\b—
crBa Monroanu B OVISIM npodeccop C.Aasaa, ce-
KpeTapb M raaBa UCIOAHUTeAbHOTO oduca Komuccun
[0 fAAEpHON 3Hepruum mnpasBuTeabcTBa MoHroann
I. MaHAaif>kaB ¥ PYKOBOAUTEAb OTAeAd 3apyOesk-
HBIX CBfA3eil ucnoaHnreabHOro opuca Kommuccnn mo
apepHoit sHepruu b. Tyananar.

6 wmionsa B HammonaapHom yumsepcurere Mow-
TOAUM COCTOSIAOCH TOPKECTBEHHOE OTKpbiTHe AHei
OMSN, B xOTOPOM IPUHSAY yd4acTue MPeACTaBUTEAN
nocoasctB Beaopyceun, Aaoca, Opannun. B BbicTa-
BOYHOM 3aAe yHuBepcurera OblAa pa3MmeleHa OCTep-
Hasl BBICTABKA, MOCBAIICHHASA CETOAHSNIHEN >KM3HU
OVISIM wu yyactuio Monroamn B pabore VIHcTHTyTA.
Anpexrrop OMAM B.A. MarseeB BpyunuA MOUYeTHbIE
rpamotel u Meparu OVISIVM 33 3acaysKeHHBIM MOH-
TOABCKMM YdeHbIM, paGotasuum B OVISIV u BHecum
BKAAA B pa3BUTHE HAYYHOTO COTPYAHUUYECTBA.

7 mons peaeraumsa OVISIU 6vira mpunsTa crap-
MM BuIe-npesupeHToM Axkapemuu Hayk Monroann
akapemurom A, Paaranom u reHepanbHBIM CeKpeTa-
pem AH npodeccopom T.Tarbaarapom. Cropomsl
OGCYAMAM MEPCIEKTUBBI COTPYAHMYECTBA, ydacTue

SCIENTIFIC COOPERATION

Mosnroann B HOBBIX Hay4HBIX IpoekTax VHCTHUTYTA N
COBpEMEHHbIX 06pa30BaTEAbHbIX IPOTPaMMaXx.

B mpeaaBepun oTkpbiTHsS MesKAYHAPOAHOW KOH-
(pepeHnUM TO COBPEMEHHON (PuU3NUKe COCTOAAACH
BcTpeya ¢ npesmpentom HVM aoxkropom P.bart-
DpAIHI U TOPSKECTBEHHAS LePEMOHUS IPUCBOEHUS
anpexropy OVISIN B. A. MarBeeBy 3BaHMSI TIOYETHOTO
AokTopa HamymonaasHOTO yHMBepcuTeTra MoOHrOAMM.

8 mioHs B mpaBuTeAbcTBe MOHrOAMN IpeACTaBU-
teaert OVSN npunsa MuHMCTp 06pa3oBaHMs, KyAb-
Typbl n Hayku A. TaHTyMYD.

B xoae upeGoiBanus aeaerammu  OVSIM B
Mounroann 6bIA y4pesKAeH ABYCTOPOHHMUI KOMMUTET
IO PasBUTUIO COTPYAHMYECTBA, AEATEABHOCTh KO-
TOPOTO HampaBA€Ha, B YaCTHOCTHY, Ha IOBBIIIECHNE
MH(POPMUPOBAHHOCTH MOHTOABCKOTO HAy4YHOTO CO-
obwectsa o ceropusmuem ane OVISIM u nopaepskky
BOBAEYEHVSI MOAOABIX y4eHbIX B pabory Mucruryra.
B wactHocty, 3anraumposan Busnt B Ay6HYy Aeaera-
uuu HVM Bo raaBe ¢ ero npe3maAeHTOM U IPOBEAEHNE
B 2017 r. B MOHTOAUM MIKOABI MOAOABIX Y4YEHBIX IO
n36paHHbIM HampaBaeHuAM uccaeposarmin OVISAN.

C 14 no 18 wmrons B Acrane (Kasaxcran) mpo-
XOAMAY MPA3AHMYHBIE MEPOLPUATHS, MOCBSIIEHHBIE
60-retmio OVISIM n 10-aetmro 3amycka yCKOPUTEAS
TaskeAbix noHoB AIl-60, co3paHHOrO Ipy ydacTuu co-
TpyaHuKoB AaGopartopuu siaepubix peaknuit OVISANL

Vnan-barop (Monronus), 6—9 utons. Yuactauku [Jueit OUSIU

B MoHronuu
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Ulaanbaatar (Mongolia), 69 June. JINR Days in Mongolia




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

Actana (Kazaxcran), 14—18 uroHs. Y4acTHUKHU Tpa3HHUYHBIX
MEpPONPUATHH, ocBsieHHbIX 60-netnio OUAN

and the summer student programme. The delegation
visited scientific and educational laboratories of the
University. LIT Deputy Director Professor Gh. Adam
and UC Director Professor S.Pakuliak gave lectures
to students of the Faculty.

In early June, a representative delegation of
JINR, headed by Director Academician V. Matveev,
visited Ulaanbaatar (Mongolia). JINR visitors took
part in festive events on the 60th anniversary of JINR.
As part of the JINR Days in Mongolia, official meet-
ings were held and the 6th International Conference
on Modern Physics ICCP-VI was organized in the
National University of Mongolia (NUM) from 7 to
10 June. Scientists from the majority of JINR labora-
tories took part in it.

The JINR delegation was received by
Plenipotentiary of the Government of Mongolia to
JINR Professor S.Davaa, Secretary and Head of
the Executive Office of the Nuclear Energy Board
B. Tuyatsehtsehg.

On 6 June, the ceremonial opening of the JINR
Days was held at the National University of Mongolia.
It was attended by representatives of the Embassies
of Belarus, Laos, and France.

A poster exhibition about JINR today and in-
volvement of Mongolia in JINR research was dis-
played in the University exhibition hall. JINR
Director V. Matveev handed Honorary Diplomas and
Medals to 33 distinguished Mongolian scientists who
worked at JINR and contributed to the development
of scientific cooperation.

Astana (Kazakhstan), 14—18 June. Festive events on the 60th
anniversary of JINR

On 7 June, the JINR delegation was received by
Senior Vice-President of the Academy of Sciences of
Mongolia Academician D.Rehdgehl and AS General
Secretary Professor T.Galbaatar. The sides discussed
prospects of cooperation, participation of Mongolia
in new scientific projects of JINR and current educa-
tional programmes.

Before the start of the International Conference
on Modern Physics the JINR delegation had a meet-
ing with NUM President Doctor R.Bat-Ehrdehneh,
and JINR Director V. Matveev was ceremonially con-
ferred the title of Honorary Doctor of the National
University of Mongolia.

On 8 June, JINR representatives were received
by Mongolian Minister of Education, Culture and
Science L. Gantumur in the Government of Mongolia.

During the stay of the JINR delegation in
Mongolia, a bilateral committee was established on
the development of cooperation to improve, in par-
ticular, information awareness of the Mongolian sci-
entific community about today’s JINR activities, and
promote the attraction of young scientists to work
at JINR. For instance, a visit of the NUM delegation
headed by NUM President to JINR was planned, along
with organization of a school for young scientists in
2017 in Mongolia in selected fields of JINR research.

On 14-18 June, festive events were held in Astana
(Kazakhstan) on the 60th anniversary of JINR and the
10th anniversary of the start-up of the DC60 heavy-
ion accelerator developed with staff members of the
Flerov Laboratory of Nuclear Reactions of JINR.




HAYYHOE COTPYOHMYECTBO

15 wmioHs B KoH(epeHI-3are oTeasi «AcraHa
MapuorT» G6BIAO TOPSKECTBEHHO OTKPBITO MEKAY-
HapoaHoe cosemjanue «Aum OVSIM B Kazaxcraue».
Aenerammio  OVUSIM  npuBeTcTBOBaA — BUIje- MUHUCTP
snepretukyu Peciy6ankn Kazaxcran b. M. Askakcaanes.
B uncae moueTHBIX TOCTEN MEPONPUATHS OBIAM TPeA-
craBuTeAr 10COABCTB Apmenun, I'pysum, IToasuny,
Poccun, Pymbiann, Chrosakum, Yexum, VrpanHsl, Au-
pekuus TOO «Pocarom Ienrparpuas Asusi».

IMoyeTHbIMM 3HAKAMY «3aCAYSKEHHBI PAaGOTHMK
atomuou otpacanm Pecny6amkm Kazaxcraw» pas-
AWYHOM cremeHu ObiAy HarpaskaeHsl B. A. Marsees,
M.T. Urkuc, C.H. Amurpues n A.B.Kamanun 3a ak-
TUBHOE y4acTue B PA3BUTUM COTPYAHUUYECTBA B 0OAa-
ctu sipepHot pusnkn. B cBoro ouepeap, moveTHbIX ma-
maTHbIx Mepareit OMSIM «3a 3acayru mepea HAYKOM
u OVISIN » 6biau yAOCTOEHBI Ka3aXCTAHCKUE KOAAETH
K. K. Kaapipskanos, H.T.Bypre6aes, @.M.Ilensros
n T. M. JKantukns. CocTosA0Ch HATPaskKAEeHME Ka3axX-
CTaHCKMX WIKOABHMKOB — moGeauTeAelt pecnyOau-
KaHCKUX " Me)KAyHapOAHbIX KOHKprOB, HO“ICTHI)IC
IpaMOThl MM BPy4MAM TeHepaabHblt Aupextop PITI
VA® C. K. Caxues u auperrop OVISIN B. A. Matsees.

B nepBbiit AeHb paGOTHI COBELAHMS B XOAE BCTpe-
gy peaeranuu OVISIN ¢ pykoBoacTBom EBpasmitckoro
HanmoHaapHOTO yHuBepcurera um. A, H.I'ymmaesa

SCIENTIFIC COOPERATION

PSA YYIACTHMKOB COBelaHusi ObIA HarpaskAeH maMsT-
upimu Meparsamu «20 aer EHY um. A H. Tymuaesa».
IIpeacTaBuTeAn onian HOCETHAN uanan
Mucturyra sipepHOit PU3MKM — MESKAUCIMIAMHAD-
HbI/l HAYYHO-UCCAEAOBATEABCKII KOMIIAEKC B AcTaHe
Y COBEPIIMAYM DKCKYPCUIO HA YCKOPUTEAD THIKEABIX
nounos AII-60.

Bo Bropoii AeHb coBeuwaHmsi B YHMBEPCUTETE
um. H. A. Hazap6aesa 6GbiA MOANMCAH MEMOPAHAYM O
corpyarnyectse ¢ OVISIU. Aeneranus OVSIU noce-
A2 GOABHUIY MEAMIMHCKOTO IeHTpa YIpaBAeHUsI
aeramn Ipesupenta Pecny6amku Kasaxcran u du-
Anaa kopnoparusHoro ¢doupa «University Medical
Center» Pecny6AMKaHCKOTO AMATHOCTUYECKOTO IEH-
tpa. OCHOBHAsi 4acTh COTPYAHMKOB, KOTOpBIE paGo-
TAIOT Ha YCTAHOBKAX, OGECHEeYMBAIOMMX OTAEAEHUS
SAEPHOM MEAMIMHBI HEOOXOAVMBIMU PAAMOHYKAVA-
HbIMM (DapMaLeBTUIECKIMY TIpenapaTamy, IPOXOANAA
npodeccnoHabHYI0 TOATOTOBKY B OVISINL

B zaBepuenne Aneit OMSN B Kazaxcrane yyact-
HUKM COBeuaumsi nocetuan Pecny6amkanckuii y4e6-
HO-03A0POBUTEAbHBII LeHTP «DBarpaypen» Ha Gepery
osepa Boposoe, Tae GbiAM BpydYeHbI TPAMOTHI TPU3e-
paM IIKOABHBIX OAMMIIMAA, & BHMMAHMIO IIKOABHUKOB
ObIA IPEACTABAEH AOKAaA 06 06pa3oBaTeAbHBIX MPO-
rpammax OVISAMNL.

On 15 June, the international meeting “JINR Days
in Kazakhstan” was ceremonially opened in the confer-
ence hall of the hotel “Astana Mariott”. Vice-Minister
of Energy of the Republic of Kazakhstan B.Jaksaliev
greeted the delegation from JINR.Representatives of
the Embassies of Armenia, Georgia, Poland, Russia,
Romania, Slovakia, the Czech Republic, Ukraine, and
the Directorate of the “Rosatom Central Asia” com-
pany were among guests of honour.

V. Matveev, M. Itkis, S.Dmitriev, and D. Kamanin
were awarded Badges of Honour “Honoured Worker
of Atomic Industry of the Republic of Kazakhstan”
of various degrees, for active participation in the
development of cooperation in nuclear physics.
In their turn, Kazakh colleagues K.Kadyrzhanov,
N. Burtebaev, F.Penkov, and T.Zhantikin were
awarded Honorary Service Medals “For the Service
for Science and JINR”. Kazakh school students —
winners of the Republican and international compe-
titions — also received Prizes. They were awarded
Honorary Diplomas by the General Director of RSE
INP S.Sakhiev and JINR Director V. Matveev.

On the first day of the meeting a number of
participants were awarded commemorative med-

EI

als “20th Anniversary of L.Gumilev ENU” during
the talks of the JINR delegation with leaders of the
Eurasian National University after L. Gumilev. JINR
representatives visited the branch of the Institute of
Nuclear Physics — the interdisciplinary scientific re-
search complex in Astana and had an excursion to
the heavy-ion accelerator DC60.

On the second day of the meeting, the
Memorandum on cooperation with JINR was signed
in the Nazarbaev University. The JINR delegation
also visited the hospital of the medical centre of the
Department of Presidential Affairs of the President of
the Republic of Kazakhstan and the department of the
corporate foundation “University Medical Centre” of
the Republican diagnostic centre. The majority of the
staff who operate facilities that produce radionuclide
pharmaceuticals were trained at JINR.

To conclude JINR Days in Kazakhstan, the par-
ticipants of the meeting visited the Republican train-
ing-health improving centre “Baldauren” on the side
of Lake Borovoe. There, Diplomas were handed to
winners of school competitions, and school students
listened to a report about JINR educational pro-
grammes.




KOH®EPEHLMW. COBELLAHNA

C 9 1o 24 anpens B Jlaboparopuu TeopeTndeckont Gpu-
suku uM. H. H. Borosiro6oBa nmpoxommio 20-¢ pabodee co-
Bemanue «Teopua nyxkneauyuu u ee npumenenusy. OHO
OBLITO OCBAIICHO YKCTIEPIMEHTAIEHBIM H TEOPETHICCKUM
HCCIICIOBAHUAM KHUHETHKH (Pa30BBIX TEPEXOIOB IEPBO-
ro mopsifka M ¢ MPUMCHEHUsM. B pabore coBemianus
yaactBoBaiu 50 ydenbix u3 Poccuu (30), ['epmanuu (5),
VYxpawnnsi (7), bpasumuu (1), Hupepmarmos (1), CILIA (1)
u OUAU (5).

YYacTHUKM COBEIaHUST OOCYIMIIM HCCIIETOBAHMUS,
BBITIOTHCHHBIC MTOCIIC OKOHYAHUS TPEABIITYIIETO COBEIa-
HUS, a TaKXKE PE3yNBTaThl, MOJYYCHHBIC IO COBMECTHBIM
mpoekrtaM. 3a nepuox 2015-2016 rr. OpUI0 OMyOIHMKOBA-
HO 5 crareil, MOCBAILIEHHBIX CBSI3U KMHETUKHU CTEKJIOBA-
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HUSL U KPUCTAJUIM3ALUHU CTEKIO00Pa3yIONNX PacIIaBoB.
DTH ucciae0BaHus ObLIH MPOAOKEHBI B JlyOHE B anperne
2016 r. TTocie mopabOTKKM HECKOIBKO CTATEH OymeT mpe-
CTaBIICHO K myOnukanuu. Kpome Toro, 1o KOHIIa rofa B U3-
nmarenscknid otaen OUAN OymyT caansl 3 cnennaibHBIX
BBIITyCKa TPYAOB COBELIAHUSL.

CoBelianre CHOBa TIPOAEGMOHCTPHUPOBANO d(Pdek-
TUBHOCTH TaKOHW ()OPMBI HAYIHOTO cOTpynHUIecTBa. OHO
YCTEITHO TMPOIOIKACTCS, AOKA3aTeIBCTBOM HYEMY SIBIIS-
I0TCSl MCCIIeIoBaHysl, BhIoMHEeHHbIe 3a 20 netr B J[yOHe
U B Ipyrux neHrpax. O030p TeMaTHKH COBMECTHBIX pa-
0OT TpWBeNIeH B ITITH TOMax TPYAOB COBEIIAHUSA, a TaK-
K€ B YEThIpeX CIEIHMAaIbHBIX BBIMYCKaX, MOCIEIHUE W3
KOTOpBIX OyAyT OIyOJIMKOBaHBI B Onmkaiiliee Bpems.

Jlaboparopus Teopetnueckoit pusuku um. H. H. Boroiro6oa, 9-24 anperns.
Vuactauku 20-ro padoyero coBenanus « Teopusi HyKJIealuu U ee MPUMEHEHUsD

The Bogoliubov Laboratory of Theoretical Physics, 9-24 April. Participants of the
20th workshop “Nucleation Theory and Applications”

The 20th research workshop “Nucleation Theory and
Applications” was carried out successfully in Dubna in the
period from 9 to 24 April at the Bogoliubov Laboratory
of Theoretical Physics in line with the general programme
devoted to experimental and theoretical research on the ki-
netics of first-order phase transitions and its applications.
The workshop was attended by 30 colleagues from Russia,
5 from Germany, 7 from Ukraine, 1 from the Netherlands,
1 from the USA, 1 from Brazil, and 5 from JINR, i.e., in
total 50 participants.

In the course of the research workshop in Dubna in
April 2015 and the accompanying work performed in the
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period from 2015-2016, five papers were published de-
voted to the interplay of the kinetics of glass formation
and crystallization of glass-forming melts. This work was
continued in April 2016 in Dubna. Several papers will be
submitted after final polishing in next months. In addition,
3 volumes of the special issues of the workshop proceed-
ings will be submitted before the end of the year to the
Publishing Department of JINR for publication.

The research workshop proved, again, to be a very
fruitful form of scientific cooperation. It continued suc-
cessfully and at the same time completed these activities
which have been performed for 20 years in Dubna and be-
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Cootserctyronie pdf-aiiiasl TOCTYmHBI IS CKavynBa-
Hus Ha noManraed crpanuie JITO mo aapecy: http://theor.
jinr.ru./meetings/2016/nta/. B Tpynax MOXKHO TakyKe HAWTH
0030p MOHOTrpaduii, MOATOTOBICHHBIX YYaCTHHKAMU CO-
BELLIAHUH.

CoBemanue MpOBOIWIOCH NMpPH (HHAHCOBOHM IOJ-
nepxkke Hemenkux ¢ongoB DAAD, DFG u nporpammel
«[eiizendepr—Jlangay». B manpHeimeM maHupyercs
TIPOBOJIUTH TAKME COBEIAHUS Pa3 B 1BA T0JIa B PA3HBIX MH-
CTUTYTax, B KOTOPBIX Pa0OTAIOT IMOCTOSIHHBIE yYaCTHHKH
JyOHEHCKUX COBEIaHUH.

24-25 mas B Jlaboparopru HH()OPMAITHOHHBIX TEXHO-
JIOTHH TPOXOAWIO TPAJULHOHHOE JIBYXJHEBHOE padouee
cogeuyanue no KOMnvlomepHoll anzeppe. B HeM NpuHS-
1 yqactre 6onee 40 yueHbBIX N3 YHUBEPCUTETOB M HAy4-
HBIX 1eHTpoB byxapecra (Pymsrams), Cent-Jxopmkeca
(I'penana), Towmcu (I'pysus), Typky (Punnsnawns),
Mockssl, Ilerpo3aBoncka, Cankr-IletepOypra, Caparosa,
Tamb6oBa u [Iyousl. beuto mpencrasieHo 24 gokiaga.

Dto pabodee coBenanne — 19-¢ 1o cueTy U3 Cepuu co-
BMECTHBIX COBEIIaHHH, MPOBOAUMEIX ¢ 1997 . OUAU, da-
xyasretoM BMK MI'Y u HUMA® um. /1. B. CxobenblipiHa
MI'V (a B Hacrosimee Bpems — OWSU, BL| ©OUL Y
PAH u BMK MI'Y). OcHOBHas 11e7b COBEIIaHnii — o0e-
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CHeYnTh (OpyM I 00CYKIICHUS COBPEMEHHBIX METO/IOB,
QJITOPUTMOB M CHCTEM KOMITBIOTEPHOW alreOpbl Kak crie-
[IUATUCTaMU B 00IacTH WH(GOPMATHKH, TaK U MaTeMaTu-
KaMU U (pU3WKaMU, YCIICIIHO TPUMCHSIONMMH KOMITBIO-
TepHO-airedpanyeckue MeTobl B CBOMX HCCIECTOBAHUIX.
Ha coBemanmm 3T0or0 TOfa OBLT TPEICTABIICH PsiT HOBBIX
MHOT000€IIAIOINX PE3YIbTaTOB MO PA3BUTUIO AITOPUT-
MOB HCCIICZIOBAHHS U PEIICHUS CHCTEM alnreOpamdecKux,
muddepeHnnanbHbIX W Pa3HOCTHBIX YPaBHEHWH; 110
CHMBOJIEHO-YHCJICHHOMY MOJICIIMPOBAHUIO KBaHTOBO-Me-
XaHUYECKUX CHCTEM; 0 BBIYMCICHUI0 MHOTOMNETIEBBIX
(heHHMaHOBCKUX HWHTETPAIIOB METOJAMHU KOMITbIOTEPHOM
anreOpHl, a TAKKE M0 PA3INIHBIM ITPUIOKEHUSIM KOMITHIO-
TEpHOH anreOpbl B pU3MKE U MaTeMaTHKe.

Haunbonpmmit maTEpec BhI3BaNM Mokmaabl C.A. Ao-
pamoga (BL ®UIl 1Y PAH u MI'Y, MockBa) — o aud-
(hepeHIMaTBHOW W anreOpandeckoil CIOKHOCTH Mpeod-
pazoBanwmii oneparopubix Marpuil; FO. A. bnunkosa (CI'Y,
Caparon), B.Il.Tepara (JIUT OUSAN) u K.b. MapuHoBa
(ynuBepcurer «/lyOHa») — O JMCKpeTH3aLUKM KBa3WIIU-
HEIHBIX SBOJIONMOHHBIX YPaBHEHUH C HCIIOIH30BAaHHEM
koMmmbroTepHoit anreoper; UW.P.Jlomunze u H.J[. YauaBsl
(I'TY, Tounucu) — o KnaccupuKauy OpOUT SIPMUTOBBIX
marpui;, B. B. Koprsika (JIUT OUSIN) — o noOMHHAHTHBIX
CTPYKTypaxX B KBAaHTOBOW MOJEJIM, OCHOBAHHOW Ha CHUM-

yond. An overview on the topics of common work is given
in the workshop proceedings, both in the regular volumes
1-5 and in the special four volumes the latest of which
are expected to be published shortly. The respective pdf
files, as far as they are available till now, can be down-
loaded via the homepage of the Bogoliubov Laboratory
of Theoretical Physics (http://theor.jinr.ru/meetings/2016/
nta/). In the proceedings, one can also find an overview of
the monographs prepared by the participants of our work-
shops.

The workshop was supported by the Heisenberg—
Landau programme, DFG, and DAAD. At the workshop
it was also discussed whether these activities will have a
continuation in a different form. It is planned to continue
them in two-year cycles in different institutes of the per-
manent participants of the workshops in Dubna.

A traditional two-day Workshop on Computer
Algebra was held at the Laboratory of Information
Technologies on 24-25 May. More than 40 scientists
from universities and scientific institutes of Bucharest
(Romania), St. George’s (Grenada), Tbilisi (Georgia),
Turku (Finland), Moscow, Petrozavodsk, St. Petersburg,
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Saratov, Tambov, and Dubna took part in this workshop.
Twenty-four reports were presented.

This workshop was the 19th in a series of joint work-
shops initiated in 1997 by the Joint Institute for Nuclear
Research, the Faculty of Computational Mathematics
and Cybernetics and the Skobeltsyn Institute of Nuclear
Physics of Lomonosov Moscow State University (now-
adays — JINR, Institution of the Russian Academy of
Sciences Dorodnicyn Computing Centre of RAS and
CMC MSU). The main goal of these workshops is to pro-
vide a forum for researchers on computer algebra meth-
ods, algorithms and software and for those who use this
tool in theoretical, mathematical and experimental phys-
ics. This year a number of new promising results on the
development of algorithms for investigating and solving
systems of algebraic, differential and difference equations,
on symbolic-numeric simulation of quantum-mechanical
systems as well as on computation of multiloop Feynman
integrals by computer algebra methods and on various
computer algebra applications to physics and mathematics
were presented.

Of key interest were the talks presented by S.A. Abra-
mov (CC RAS, Moscow) on the differential and full al-
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Mmetpuueckux rpymmnax; O.B.Tapacosa (JINT OUAN) —
0 pa3MepHOi MHBAPHAHTHOCTH U (DYHKIIMOHAIIBHBIX YPaB-
HEHUSX 17151 PeHHMAHOBCKHX MHTErpajioB; A. XBenennase
(I'TY, TTY, Tommucu; JIMT OUAN) u A. Topocsa (JIUT
OUSIN) — o criextpe 1 cenapadebHOCTH 2-KyOUTHBIX CMe-
manHbeIx X-coctosauit; . lltedanecky (Byxapectckmit
YHUBEPCUTET, PyMbIHUsS) — 00 ONTHUMH3AIMU TPAHHUI]
kopHeit mHorounenos; O.YymyynOaarapa, A.A.Iycesa,
JLJI. Xas (JIUT OUAN), C. . Bunautkoro (JIT® OUSN)
u B.IL.Tepara (JIMT OUSN) — 06 anropurMax u Impo-
rpaMMax perIeHHsl KpaeBbIX 3aj1a4 juist cucreMbl OJY c
KyCOYHO-HETIPEPBIBHBIMH KO3 PUIIIEHTAMH.

1-2 wrons B JlyOHe mpoxommia MeXITyHapOomHas
koH(pepeHius «CospemenHble HANPAGICHUA 6 PAdUo-
ouonocuu u gpuzuonoczuuy, npuypoueHHas k 60-ietuio
OUSIN. Opranuszaropsl KoHdepeHin — Hay4uHblii coBeT
no paguobuoniornn PAH u Jlaboparopusi paanannoHHOR
6uonornu OVSIN.

B pabore koH(epeHIMH MPHUHSUIM Y4acTHE OKO-
70 60 y4eHBIX W3 WHCTUTYTOB M HAyYHBIX OpraHU3alnil
Apmenun, bemopyccun, Yexnn n Poccun. B ee mporpam-
MY BXOIWJIO OOCYX/IEHHE aKTyaJIbHBIX MPOOJIEM KOCMHU-
YecKod paguoOHoNIOTHH 1 (U3HOJIOTHH, PaJualiOHHON
TEHETHUKHU, MOJIEKYSIPHOM M KIETOYHOH pajinoOHOIOTHH.
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beim 3acimymanser 11 1ok1a70B BEAYIINX yUSHBIX, IPUIIIa-
IIEHHBIX OPTKOMHUTETOM, U 18 JOK/Iam0B Ha MOJIOJCKHOM
cekimu KoHpepeHimu. Hayunyio nporpaMmmy OTKpbUI 10-
knan qupexropa JIPb OMAU unena-koppecnonnenra PAH
E.A.KpacaBuna «60 yner OMSN. PagnoOuonoruueckue
uccaenoBanus». OH pacckazan 00 MCTOpUH PaanoOHo-
noruueckux uccienoanuit 8 OSSN — ot mepBbIX Me-
JIMKO-OMOJIOTUYECKNX SKCIIEPUMEHTOB 11O COBPEMEHHBIX
UCCJIEOBAaHUI 1O PagroOMOIIOTHH W acTPOOHOIIOTHH.
JloKiTaguuK MoAYepKHYII, 9TO Ha KOH(GEPEHIINY OANH AEHb
CHELUaIbHO OT/aH MOJIOJBIM ydeHbIM: «/IMeHHO MoJto-
JIbI€ TOJKHBI TIPEJICTABNIATH CPE3 COBPEMEHHBIX HCCIIEN0-
BaHMA. DTO UX Oymymiee!»

Axanemuk PAH M. A.OcTpoBckHii B CBOEM BBICTY-
TUICHUH YETKO OTIpeAeiI poib Jlaboparopun paanannoH-
HOM Omnonoruu: «LIeHTp parrnoOnoNnornieckux uccienoBa-
Huit B Poccun nepemeriaercs B 1yony. O0mum npu3HaHU-
em atoro (akra siBisiercst u3dpanue E. A. KpacaBuna nipen-
cemareneM Hayunoro cosera PAH mo pammoOmonorum».
B BbICTYIUIGHHSIX JIPYTHX JOKJIAJIYMKOB HE pa3 3Bydallo,
YTO pEIIeHME 3ajad, MOCTABICHHBIX IEpe] MUIOTHpYe-
MOH KOCMOHABTHKOH, HEBO3MO)KHO O€3 MPSIMOTO ydacTHs
yuenbix Jlyonsl u morennmana OUSN. MonenupoBanue
BIIMSIHUSL PA3IMYHBIX BHJOB M3JTyYCHUS Ha CIOXKHbBIE OHO-
JIOTMYECKUE CUCTEMbI HEBO3MO)KHO 0€3 €ro YCKOpHUTEIIEH.

gebraic complexities of operator matrices transformations,
Yu.A.Blinkov (SSTU, Saratov), V.P.Gerdt (LIT JINR)
and K. B.Marinov (University “Dubna”) on the computer
algebra aided discretization of quasilinear evolution equa-
tions; I.Lomidze, N.Chachava (GTU, Georgia) on clas-
sification of Hermitian matrices’ orbits; V. V. Kornyak (LIT
JINR) on the dominant structures in quantum model based
on symmetric groups; O. V. Tarasov (LIT JINR) on dimen-
sional invariance and functional equations for Feynman
integrals; A.Khvedelidze (RMI, Tbilisi; LIT JINR) and
A.Torosyan (LIT JINR) on the spectrum and separability
of 2-qubit mixed X-states; D.Stefanescu (University of
Bucharest, Romania) on the optimization of bounds for
polynomial roots; O. Chuluunbaatar, A.A. Gusev, L. L. Hai
(LIT JINR), S.I Vinitsky (BLTP JINR) and V.P.Gerdt
(LIT JINR) on algorithms and programs for solving of
boundary value problems for a system of ODEs with
piecewise-continuous coefficients.

On 1-2 June, an international conference entitled
“Modern Trends in Radiobiology and Physiology” took
place in Dubna. It was organized by the Scientific Council
on Radiobiology of the Russian Academy of Sciences and
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JINR’s Laboratory of Radiation Biology. The conference
was timed to JINR’s 60th anniversary.

The conference was attended by about 60 scientists
from institutes and research centres of Armenia, Belarus,
the Czech Republic, and Russia. Discussed were urgent
problems of space radiobiology and physiology, radiation
genetics, and molecular and cell radiobiology. Eleven talks
were given by leading scientists invited by the Organizing
Committee; 18, at the conference’s Youth Section. The
scientific programme was opened with the talk by the LRB
Director E. A.Krasavin, RAS Corresponding Member, “60
Years of Radiobiological Research at JINR”. He reviewed
the development of JINR-based radiobiological research
from the first biomedical experiments to modern studies
in radiobiology and astrobiology. He emphasized that a
whole day of the conference was assigned for young sci-
entists: “It is youth who should represent the profile of
modern research. It is their future!”

The leading idea of the conference was stated by
RAS Academician M. A. Ostrovsky. In his talk, he clearly
determined the LRB’s role: “In Russia, the centre of ra-
diobiological research has moved to Dubna. The general
acceptance of this fact is reflected in E.A.Krasavin’s be-
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Jy6Ha, 1-2 uioHs. Y4aCTHUKHM MEX/yHapOJHON KOH(pEPEeHINH
«CoBpeMeHHbIC HAlPABICHUS B PaI00HOIOT U
U (QU3HOIIOTUID)

ing elected Chairman of the RAS Scientific Council on
Radiobiology”. Other speakers also noted that solving the
problems faced by manned cosmonautics is impossible
without the direct involvement of JINR’s scientists and
potential. Modeling the action of different types of radia-
tion on complex biological systems is unfeasible without
its charged particle accelerators.

In his talk “Radiobiology of Vision: Approaches to the
Evaluation of Heavy Charged Particle Action on the Visual
Systems”, M.A.Ostrovsky examined conditions for the
successful completion of long-term manned interplanetary
missions. As regards such flights, damage of central ner-
vous system and brain structures should be considered the
main risk. In this case, the visual system seems to be a con-
venient model for studying the brain reactions. It is expect-
ed that with the use of complicated cognitive tests based
on saccade analysis, disorders of short-term and operating
memory will be observed. Moreover, using experimental
models like primates will allow ascertainment of the pos-
sible effect of radiation exposure on some components of
behavior and brain functions, including eye and arm move-
ments, differentiation of stimuli, the choice of a motor reac-
tion in a complicated visual-and-motor instrumental reflex,
and the cognitive function of the evaluation of spatial rela-
tions between objects in a behavioral experiment.
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Dubna, 1-2 June. Participants of the international conference
“Modern Trends in Radiobiology and Physiology”

Dr. Sc. (Med.) Prof. A.A.Ivanov gave a talk “Radio-
biological Effects of the Secondary Radiation of the JINR
Phasotron”, in which he pointed out the necessity of study-
ing secondary radiation generated inside the spacecraft by
galactic cosmic radiation. As is known, depending on the
spacecraft protection level, neutrons account for 6—60%
of the integral radiation dose. The thicker is spacecraft
protection, the greater is the neutron component. It is
suitable to study its action on living objects using JINR
Phasotron secondary radiation. The first experiments were
conducted on small laboratory animals (mice), which
yielded data on the effect of neutron exposure on animals’
cognitive functions.

The Head of the Laboratory of Mathematical
Biophysics at the RAS Institute of Biochemical Physics
S.G.Andreev focused in his talk on the problem of the de-
pendence of the primary damage to chromosomes on their
structure and ordering in the cell interphase nucleus. As
early as 1980s—90s, a team under his leadership showed,
based on calculations involving polymer physics, that
chromosomes in a cell should have globular conforma-
tions. It can predetermine the appearance of nonrandom
chromosomal rearrangements induced by ionizing radia-
tion. It was proposed to use the “distribution by contact” as
an efficient marker of chromosome structure and aberra-
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B cBoem noknane «PamnoOuonorust 3peHwsl: Moaxo-
JIbl K OLIEHKE JIEUCTBUS TSKEIbIX 3apsDKEHHBIX YaCTHLl Ha
3putTenbHble cucTeMbl» M. A.OCTpOBCKHI paccMOTpen
ACHEKThl YCIEIHOrO BBIIOIHEHUSI JUIMTEIbHBIX MEXKILIa-
HETHBIX MUJIOTUPYEMBIX MOJIETOB. B KauecTBe OCHOBHOTO
pHUCKa TIpH TaKWAX IOJIETaX HEOOXOIMMO YYHUTHIBATh ITO-
BPEKIECHUSI CTPYKTYp LIEHTPaJIbHOM HEPBHOM CHUCTEMBI U
rojoBHOro Mo3sra. [Ipu 3ToMm 3puTenbHas cucrtema npen-
CTaBJISIeTCsl YIOOHOW MOJIEIBIO ISl HCCIIeIOBAHHST MO3TO-
BBIX peakuid. O>KnuaaeTcs, 9To MPH UCIIOTH30BAaHIH CIOXK-
HBIX KOTHUTHUBHBIX TE€CTOB, OCHOBAHHbBIX Ha aHAJIM3€E 3pU-
TEJIbHBIX CaKKaJ, I10CJIe AEHUCTBUS TSHKEIBIX 3apsyKEHHBIX
yacTur] OyIyT BBIIBICHBI HAPYIICHUS KPAaTKOCPOYHOU U
oneparuBHOM namsTu. bojee Toro, UCNoib30BaHUE TaKUX
SKCIIEPUMEHTANIBHBIX MOJENIEeH, KaK NPUMAThI, O3BOJUT
BBISIBUTH BO3MOXKHOC BJIMSIHAC OOJYYCHHUS Ha HEKOTOPHIC
KOMITOHCHTHI TTOBEJICHUS W (PYHKIIMH MO3Ta: BHIITOTHCHUE
JIBIDKCHUH 1133 U pyK, 1M PEepeHIUPOBKY CTUMYJIOB, BbI-
00p MOTOPHO peakInH B CIIOKHOM 3PUTEIEHO-MOTOPHOM
WHCTPYMCHTAJIBHOM pedIiekce; KOTHUTUBHYIO (DYHKIIHEO
OIIEHKH MPOCTPAHCTBEHHBIX OTHOIIEHHH OOBEKTOB B IIO-
BEJICHUECKOM OIIBITE.

JIoKTOp METUIIMHCKUX HayK, mpodeccop A. A. FiBaHOB
B cBoeM nokiazne «Pamgmobuonmormueckue dPGEKTH BTO-
puyHoro uanydyenus pazorpona OMAN» odparun BHUMA-
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HHUE Ha BAKHOCTbH HCCIICOBAHNS BIUSIHUS BTOPUIHBIX U3-
JYYCHUH, BOSHUKAIONINX BHYTPUA KOCMHUYECKOTO KOpaoOiis
B pe3yJbTaTe BO3JIEHCTBUS TalaKTUYECKOTO KOCMHYECKO-
ro m3nydeHus. Kak M3BeCTHO, B 3aBHCHMOCTH OT CTeETIe-
HU 3aIIUThl KOCMHYECKOTO KOpalOys Ha JOJII0 HEHTPOHOB
npuxomutcs ot 6 1o 60% ot obmiero m3mydeHus. Yem
«TOJIIIE» 3allUTa KOpadiisi, TeM BBIIIC HEHTPOHHAS KOM-
rnmoHenTa. Ee BO37eliCTBHE HA KUBBIE OOBEKTHI IIEIIECO0-
Opa3HO WCCIIEeI0BaTh, HUCIOJIB3Ysl BTOPUYHOC H3IYUCHUC
thazorpona OUAU. TlepBble 3KCIIEPUMEHTHI IPOBEICHEI
HAa MEJKHUX JIAOOPATOPHBIX KUBOTHBIX (MBIIIAX), H MOTY-
YCHBI JAHHBIC O BO3/ICHCTBUN HEHTPOHOB HAa KOTHUTHBHBIC
(hyHKIIUH )KUBOTHBIX.

B noknane 3aBenyromero Jlabopatopueit maremaTu-
yeckoit onmodmsuku UBX® PAH C.T. AunpeeBa akieHTH-
POBaHO BHUMaHHE Ha TPOOIEME 3aBUCIMOCTH MEPBUYHBIX
MOBPEKJICHUN XPOMOCOM OT WX CTPYKTYpHOH OpraHm3a-
K B uHTepdaszHom sape kietok. Eme B 1980—90-x rr.
KOJUISKTHB TIOJT PYKOBOACTBOM aBTOpa IOKa3al Ha OcC-
HOBE PAacyeTOB C HWCIOJIb30BaHHEM (U3UKU TOJIHMEPOB,
YTO XPOMOCOMBI B KJIETKE IOJDKHBI MMEThH TIOOYIIspHBIC
KoH(opManuu. ITO MOXKET OMPEACTATh BOZHUKHOBECHHUC
«HECTYYalHBIX» XPOMOCOMHBIX II€PECTPOEK, BBI3BAH-
HBIX MOHU3UPYIOLIEH paananuei. bouio npeaioxkeHo uc-
MOJIb30BaTh «PACIPEICIICHISI TI0 KOHTaKTaM» Kak 3¢ ¢ek-

tions. In 2009, an experimental technique called High Sea
was designed based on this physical principle. By now, it
has become the most powerful tool for studying chromo-
some and genome topology. Data from modern High Sea
experiments were presented, showing that the concepts de-
veloped earlier have been fully confirmed.

R.M.Arutyunyan, Professor at Yerevan State
University, a Corresponding Member of the National Acad-
emy of Sciences of Armenia, presented the first results of
research on the molecular genetic effects in mammalian
and human cells after relativistic electron beam exposure.
The experiments were carried out at the new linear accel-
erator AREAL (Centre for the Advancement of Natural
Discoveries Using Light Emission, Armenia), which was
designed for the generation and acceleration of ultra-short
electron beams with low emittance and was commissioned
in 2014. DNA damage was analyzed in cultures of normal
and tumor cells after accelerated electron beam exposure
at different beam frequency and power values.

As part of the conference, readings were conduct-
ed commemorating A.M.Kuzin (1906-1999), one of
the founders of modern radiobiology, a Corresponding
Member of the USSR Academy of Sciences, an organizer
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and the first Director of the Institute of Biophysics of the
USSR Academy of Sciences, an expert with the United
Nations Scientific Committee on the Effects of Atomic
Radiation, and an initiator of the Pugwash Conferences
on Science and World Affairs. Talks were given sharing
memories of this outstanding scientist.

At the concluding discussion, S.V. Avdeev, space pi-
lot and Hero of the Russian Federation, emphasized the
importance of taking into account the biological aspect
when designing interplanetary spacecraft: “This audience
has to provide the main response to our dreams: first, it is
the human being and his capabilities that should be stud-
ied, and it is only afterwards that new equipment should
be designed which would allow obtaining new knowledge
and would not be a crew Kkiller. [...] Many see Roscosmos
as an organization in charge of only designing new equip-
ment. But manned cosmonautics is more than just equip-
ment working without failures and errors. The involve-
ment of the human being raises the importance of finer,
more expensive, and longer research in medicine and bi-
ology — and, ultimately, the importance of the human’s
role”. S. V. Avdeev’s speech was supported by the confer-
ence participants. Once more, the leading role of JINR’s
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TUBHBII MapKep CTPYKTYypbl XPOMOCOM M XPOMOCOMHBIX
abepparuii. B 2009 1. Ha ocHOBe 3TOrO Xe (PU3NIECKOTO
NpUHIKNa ObUT pa3paboTaH SKCIHEPUMEHTAIBHBIA METOJ
High Sea. B Hacrosiiee BpeMsi OH npeBpaTuiicsi B Hanbo-
Jiee MOITHBIN HHCTPYMEHT UCCIIEIOBAHNUS TOIOJIOTHH XPO-
MOCOM M TeHOMa. bbUmM NpHBEIEHBI COBPEMEHHBIC JaH-
ueie High Sea skcriepuMeHTOB, I/1e pa3pabOTaHHbIC paHee
TIPE/ICTABIICHUS! HAIIUTN TTOJTHOE MOATBEPKICHHUE.
Unen-koppecrionienr HAH Apmenuu, mpodeccop
EpeBanckoro rocynusepcurera P.M.ApyTioHsH npen-
CTaBMWJI TIEPBBIC PE3YNBTATH PA0OTHI MO U3YUEHHIO MOJie-
KyJIIpHO-TeHeTHYeCKNX 3P (EKTOB B KIETKAX MIICKONHUTA-
IOIUX U YeJIOBEKa MOCIe BO3AEHCTBUS PENATUBUCTCKHUX
ITy4YKOB 3JIEKTPOHOB. MccnenoBaHust MPOBOIMINCE HA HO-
BoM JHEHHOM yckoputene AREAL (Apmenns), KOTOpBIi
BBEJICH B dKcIutyararuio B 2014 . u mpenHa3zHa4deH JUIs
TEHEPUPOBAHNS M YCKOPEHHS CBEPXKOPOTKHX 3JIEKTPOH-
HBIX ITyYKOB C MaJbIM dMHUTTaHCOM. [IpoBenen ananus mo-
BpexaeHnil JIHK B HOpMaJIbHBIX U OIyXOJIEBBIX KYJBTY-
pax KJIETOK I10CJIe BO3ACHCTBHUS YCKOPEHHBIX IEKTPOHOB
IIPY Pa3JINYHBIX 3HAYECHUSX YaCTOTHI U MOIIHOCTH ITy4Ka.
B pamkax xondepenunu Obiin nposeneHs! Ky3unckue
grerus. A. M. Ky3un (1906-1999) — oaun u3 ocHoBare-
JIel COBPEMEHHON paaroOHOJIOTHH, YIEH-KOPPECTIOHICHT
AH CCCP, opranuzarop u nepBslii tupekrop MHcTHTyTa
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onodmukn AH CCCP, skcnept Komutera 1o neidcTBuio
HOHM3UpYOMUX u3nydeHuil npu OOH, onuH u3 uHUIMA-
TOpoB [laryouckoro IBMKEHUS yUEHbIX POTUB SAECPHOMI
BOIHBI. Ha KoH(epeHnny Mpo3Byvain JOKIa bl C BOCHO-
MHHAHUSIMHA 00 DTOM BbIJAIOMIEMCA YUYCHOM.

B Xome wWTOrOBOM MHCKYCCHH JIETYMK-KOCMOHABT,
I'epoii Poccuiickoit ®Deneparun C.B. ABneeB o0Opati
BHUMaHHE Ha BA)XHOCTh y4eTa WMEHHO OMOJIOTHYECKOM
COCTABJISIFOLIEH TIPY KOHCTPYHUPOBAHUU HOBBIX JICTATEIIb-
HBIX allapaToB, CIOCOOHBIX 00ECHEYNUTh MOJETH K APY-
ruM 1iaHeram: «CaMblil IIaBHBIH OTBET Ha HamM (aH-
Ta3uM JOJDKEH OBITH JaH B ITOH ayAWTOPUH: B IEPBYIO
odepeab HYKHO M3YYUTh YeJIOBEKa, €r0 BOBMOKHOCTH H
TOJIBKO ITOTOM BBIAYMBIBATH TCXHHUKY, KOTOpas IMO3BOJIUT
YeJIOBEKY I10JIy4aTh HOBBIE 3HAHUS, a HE TPOOUTH cedsl. ..
”PockocMOC* MHOTMMH BOCIIPUHUMAETCS KaK OpraHu3a-
1sI, KOTOpasi OTBEYaeT MMEHHO 3a pa3pabOTKy TEXHHKH.
A NMUJIOTUPpYEMass KOCMOHABTHUKAa — 3TO HE TOJILKO TEXHU-
Ka, paboratomias 6e3 cO0eB U OTKIIOHEHUH. BriroueHneM
CIOJIa YeJIOBeKa IPUIOJHMMAETCs POiib 0ojee TOHKHX,
JIOPOTUX U JAJHUTEIBHBIX UCCIEIOBAHNH, CBI3aHHBIX C Me-
JMLUHOM, OMOJIOTHeH, U, B KOHIIE KOHIIOB, POJIb YellOBe-
kay». Ero BbIcTyIuleHHE OBUIO MOIAEPKAHO YYaCTHHUKAMHU
KOH(epeHIINH. YYaCTHUKN JAUCKYCCHH CIIE Pa3 OTMETHIIN
IPUOPUTETHYIO poib Jlaboparopun paanariioHHON OHO-

LRB was confirmed in that in recent years it has been
actively conducting research on the action of high-energy
heavy charged particles on the central nervous system and
higher nervous activity. It allows modeling possible dis-
orders of cosmonauts’ operator activity during long-term
space flights.

II1 International Conference on Small-Angle
Neutron Scattering (YuM02016) took place at the
Frank Laboratory of Neutron Physics on 6-9 June. The
meeting was dedicated to the 80th anniversary of Yuri
Mechislavovich Ostanevich (1936—-1992), who has made a
determinative and crucial contribution to the construction
of spectrometers at the pulsed reactor IBR. He was one
of the originators of the development of the time-of-flight
SANS technique and the selection of advanced scientific
areas for its application. His leadership and outstanding
scientific achievements in SANS studies of polyelectro-
lytes, small molecules, fractals, metallic glasses, macro-
molecules, polymers, etc., were recognized by a number of
awards including the State Prize of the Russian Federation
in 2000. The small-angle neutron scattering (SANS) in-
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strument successfully operating at the IBR-2 reactor is
called YuMO in his honour.

YuMO is a successor of the first-ever SANS instru-
ment built on a “white” neutron pulsed beam (named
CsOK after Cser, Ostanevich, and Kozlov), which together
with its two-detector system allows now performing rapid
measurements in a wide q-range. Nowadays the SANS
technique is applied to a wide range of scientific problems
in condensed matter, soft matter, biology and nanotechnol-
ogy. Despite the fact that there are currently over 30 SANS
instruments in operation worldwide (both at reactors and
at spallation sources), the demand for beam-time is consid-
erably higher than the time available.

The YuMO2016 conference focused on providing op-
portunities to discuss various possibilities of exploiting
the SANS technique in many aspects of condensed mat-
ter research. It also provided a ground for the scientific
and technical development requests from the YuMO spec-
trometer users, as organized in the previous user meet-
ings, the first of which was held in 2006. At that meeting,
research groups from different neutron centres, universi-
ties and research institutes across Europe presented over
35 oral and poster contributions describing scientific and
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normm OWSIN, roe B mocimenHue TOasl aKTUBHO BEIYTCS
HcCaeIoOBaHUs JACHCTBUS TSDKEIBIX 3apsDKEHHBIX YacTHIL
BBICOKHX DHEPIUil Ha IMEHTPAIBHYI0 HEPBHYIO CHCTEMY
U BBICHIYIO HEPBHYIO JESTENbHOCTh. JTO MO3BOJIIET MO-
JIENUPOBaTh BO3MOXKHBIC HAPYIICHHS OMEPATOPCKON Aes-
TCJIBHOCTU KOCMOHABTOB B yC.]'IOBI/IHX JJINTCIIBHBIX KOCMU-
YECKHUX I0JICTOB.

C 6 no 9 mrons B Jlaboparopun HEUTPOHHOH (QH3H-
K1 mpoxoauna 3-1 Mexcoynapoonaa Konghepenuyus no
Mmanoyznoeomy paccesanuto Heumpornos (YuMO-2016).
Ona Oputa mocedameHa 80-7€THIO CO JHSA POXKACHUS
IOpuss MeuncnaBoBrmua OcrtaneBuda (1936-1992) —
YYEHOT0, KOTOpBII BHEC OIpEeACISIIONIUMN BKJIAa B pas-
BUTHE NPUOOPHOIT 0a3sl Ha MMIyIbcHOM peakrope MBP.
I0.M. OcTtaneBud CTOSTT Y WCTOKOB Pa3BUTHS TEXHUKH
MaJIOYIJIOBOM JTU(paKIMKU 10 BpEMEHH pojieTa U BbiOopa
Hay4yHbIX HaIpaBJI€HUH Ui ee npuMeHeHuid. Ero Bwiaa-
IOIINECS] HAyYHbIE JIOCTH)KEHHSI B 00JIACTH MCCIIE0BAHUM
C TPUMEHEHHEM MaJOyIJIOBOTO pacCesHHs HEHTPOHOB
(MYPH) nonuaiekTpoauToB, MalbiX MOJEKy’d, (pakra-
JIOB, METATMYECKUX CTEKOJI, MAKPOMOJICKYJI, IIOJTMMEPOB
U T. 1. ObUIM OTMEYEHBI LIEJIBIM PSJIOM Harpaj, B TOM YHcC-
ne TocynapcTBeHHOU mpemueit Poccuiickoir ®@enepanuu
B 2000 1. YcmemrHO AEHCTBYIOMIMI B HACTOSIIEE BpEMs
MmasnoyrioBoii nudpakromerp FOMO Ha peakrope UBP-2
Ha3BaH B €TO YECTb.

IOMO — mnpeeMHUK NepBO B MHpPE YCTAaHOBKU
MVYPH c¢ «OemsIM» CHEKTPOM, pEaln30BaHHON Ha WM-
MyJIbCHOM MCTOYHUKE U n3BecTHOU Kak UOK (ab0OpeBua-

JlaGoparopus HelTpoHHOH Gu3ukn M. 1. M. dpanxka,
6-9 mrons. YuactHuku 3-if MexryHapoHO#i KoH(pepeHIH
10 MaJIOyIJIOBOMY paccestHuio HedTpoHos (YuMO-2016)
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Typa W3 MepBBIX OyKB (ammmuii ee cozmareneii: JI. Yepa,
FO.M. OcraneBuua, XK.A.Ko3nosa). [maBHas ocoOcH-
HOCTh COBpeMEHHOI ycTanoBkr FOMO — ee nByxjaeTek-
TOpHAsI CHCTeMa, KOTopasi, Hapsay C BPEMSIIPOJICTHBIM pe-
>KUMOM, TTO3BOJISET MOJIy4aTh KPUBBIE MaJIOyIJIIOBOTO pac-
CesTHHSI B PEKOPIHOM JHMana3oHe NepeTaHHbIX HMITYITbCOB
3a KOpOTKHe BpeMeHa. B Hactosimee Bpemst metoq MYPH
MMPUMEHACTCA ITPU PEIICHUU ITUPOKOT0 Kpyra Hay4YHbIX 3a-
Jlad B 00J1aCTH KOHICHCHPOBAHHBIX CPEIl, «MATKOW» MaTe-
puu, Ouonoruu U HaHoTexHoorui. HecMotpst Ha TO, uTO
CEeroJHs B MUpPE Ha HEHTPOHHBIX UCTOYHHKAX (peakTopax
W UCIAPUTEIbHBIX MCTOYHUKAX) AKCILUTyaTHpYeTCsi Ooliee
30 MaIoymIIOBBIX AU(PAKTOMETPOB, 3aIIPOCH! HA ITyYKOBOE
BpeMsl Ha JIaHHBIX YCTaHOBKaX CO CTOPOHBI IOJIb30BaTe-
nei meroga MYPH 3HaunTenbHO NpPEBBIILIAIOT JOCTYIIHbIE
BO3MO)KHOCTH.

B xone xoudepenimun YuMO-2016 akTuBHO 00Cy*X-
JAJINCh BO3MOXKHOCTH MCHONb30BaHus TexHnku MYPH B
Pa3MYHbIX HAMpaBICHUSX HCCIEIOBAHUNA KOHAEHCHUPO-
BaHHBIX CPEI. Taxxe AHAJIM3UPOBAJIUCH HAYYHBIC U TCXHU-
YECKHUE 3aIPOCHI ITOJIb30BATEINCH B paMKaX Pa3BUTHS CIICK-
TpomeTpa. Takoro poaa oOCYKIACHHUS TPOBOAWINCH U B
MpeabLAyLIMe roJbl — B XOJ€ COBELAHUI NOIb30BaTeNeH
IOMO, nepBoe 13 KoTopbIX ObUIO OpranuzoBaHo B 2006 1.
Torna Hay4HO-MCCIIEAOBATENIbCKUE TPYIIBl U3 €BPONEH-
CKHX HEUTPOHHBIX LIEHTPOB, YHUBEPCUTETOB U HCCIENO-
BaTeJIbCKMX WHCTUTYTOB NPEICTaBUIN Ooiee 35 yCTHBIX U
CTCH/IOBBIX JTOKJIAJIOB, TOCBAIICHHBIX HAyYHBIM U METO/IU-
YECKUM pe3yJibTaTaM. BOJBIIMHCTBO M3 HUX OBLIH MOJY-
4YeHbI ¢ ucnoip3oBanrneM KOMO 1o ocTaHOBKH Ha MOZEp-

The Frank Laboratory of Neutron Physics, 6-9 June.
Participants of I1I International Conference on Small-Angle
Neutron Scattering (YuMO2016)




KOH®EPEHLIMN. COBELLAHNA

Huzauio B 2006 T. BBICOKOIIOTOYHOTO WMITYJIBCHOTO pe-
axtopa UBP-2. Bropoe coBemanye npoBoMIOCh B UIOHE
2011 r. mocne PeKOHCTPYKUMH U MopepHu3auuu MBP-2
1 ero 3aIrycka Ha Hay4HbIH skcnepuMeHT. OHO coOpaio
BEAYIIUX YYCHBIX, padoTaBmux ¢ MYPH B obiactu koH-
JICHCUPOBAHHBIX U «MSTKHUX» cpex, u3 12 crpan: Yexun,
Erunera, ®panuun, I'epmanun, Benrpuu, MoiaoBsl,
Mouronuu, [onsimu, Pymeinnu, Poccuiickoit @enepanum,
CnoBakuu, Ykpaussl. bsuto npeacraBneHo 27 yCTHBIX U
32 creHnoBeIX Aokiana. [Ipoxomusiee B 3TOM TOQy Tpe-
ThE COBEIIaHKe ObIJIO pacMpeHo 10 GopmaTa MOIHOLECH-
HOH KOH(EepeHINH H3-3a BCE BO3PACTAIOLIEro HHTepeca K
cnekrpomeTpy KOMO. JIH® umerna BO3BMOXKHOCTh TPUBET-
ctBOBarh Oosee 110 yyacTHUKOB 13 14 pa3nuyHBIX CTpaH
U TpexX KOHTHHEHTOB — EBpornsbl, CeBepHOll AMEpPHUKH U
ABctpanuu. Hayunast mporpamma coaeprkana 43 yCTHBIX
Jokiana u 6onee 60 TOKIaI0B, IPEICTABICHHBIX HA ABYX
CTEHJIOBBIX CECCHSX.

BBonnas ceccust KOH(pEpEHIMN OTKPBUIACH JOKIAT0M
qupextopa JIHO B.H.IIIBernosa, nmociae KOTOporo mpo-
¢deccop JI.Uep, O6mm3kuii coparHuk lO.M.OcraneBnya
U OoAMH U3 cozaareneil cnekrpomerpa KOMO, mogenu-
sl BOCIIOMHHAHHMSIMU O cBoeM Jpyre. HayuHomy crarycy
OUSIN B menoM OBUIO TOCBSIICHO BHICTYIUICHHE BHIIE-
mupextopa Wuctutyta P.Jlemnunxoro. bomee mompo6-
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Hasg uHpopMmaius o6 JIHD, ee mporpamme mosb3oBare-
JIel U TeKyIeM COCTOSIHMM el Ha crekrpomerpe FOMO
OBLITM TPEACTABIEHBI B JOKIAAaX HAYYHBIX COTPYIHHKOB
OUSIN. Hayunoe 3acenaHue, MOCBAIIEHHOE METOIUKAM
u ycranokam MYPH, otkpsut npodeccop I lltypman,
KOTOPBIH pacckas3all 0 BO3MOKHOCTSX ITOJISIPU30BAHHBIX
HCHTPOHOB TIPHU JIOKAJIU3AIUK CBOOOMHBIX PAaJHMKAJIOB B
CTpyKTypHOU Omonornu. IlepBerii meHb pabOTHI KoH(e-
PCHIIMK 3aBEpIIUIa CTCHAOBAs CECCUsl, BKIFOYABIIAs 00-
see 30 DoKIIamoB.

Bropoii neHp ObUT TOCBsIIEH Ucnonb3oBano MYPH
B OMOJIOTMYECKUX MCCIICAOBAHUAX M OTKPBUICS JTOKJIATIOM
nokropa H.3akkam n3 KemOpumkckoro yHuBepcutera,
B XOJ€ KOTOPOTO MOKJIATYMK MPEACTABHI PE3YIbTATHI,
MTOJTyYCHHBIC U3 aHAIHM3a HEUTPOHHOTO pacCessHus, OTHO-
CUTEJIbHO OMOTeHe3a MEeMOpaHHBIX OenKoB. [lanpHeias
TporpamMMa BKJTFOYaia OOJNBIIOe KOMUYIECTBO JOKIAIOB O
BO3MOYKHOCTSIX HCIIOJIb30BaHUS HEUTPOHOB M, B YaCTHO-
ctu, MYPH B uccienoBaHusiX cCUCTEM AOCTaBKH JIEKap-
CTBCHHBIX CPEJICTB, HCHPOICTCHEPATUBHBIX 3a00JICBaHNUM,
nccienoBannii bnomemOpan. Ha ciemyronuii 1eHb B IIeH-
Tpe BHUMAaHUS ObUIH OJHM3KUC K MPEIBITYIICH TEMEe HCCIe-
JIOBaHUS KOMITJICKCHBIX CHCTEM, B TOM YHCJIE TaK Ha3bIBa-
eMBIX «MSTKUX» Marepuanon, ¢ nomouisto MYPH. Tak,
uneH-koppecnionieHT PAH A. H. O3epun B cBoeM fokiane

methodological results. Most of them were obtained using
the SANS-YuMO instrument before the high-flux pulsed
reactor IBR-2 shutdown in 2006. The second event was
organized in June 2011 after the IBR-2 refurbishment and
accomplishment of modernization works and the start-
up of scientific experiments. It brought together leading
scientists in SANS and soft condensed matter research
from 12 countries (including the Czech Republic, Egypt,
France, Germany, Hungary, Moldova, Mongolia, Poland,
Romania, Russian Federation, Slovak Republic, and
Ukraine), who gave 27 oral talks and presented 32 post-
ers. The third meeting of this successful series has been
expanded to a full conference format due to the ever in-
creasing interest to the YuMO instrument. This time FLNP
had an opportunity to welcome more than 110 participants
from 14 different countries and 3 continents (Europe,
North America and Australia). The scientific programme
included 43 oral presentations extending over 930 min-
utes, while more than 60 posters were presented during the
poster sessions and breaks.

The conference introductory session was opened
by the FLNP Director V.Shvetsov, and was followed by
Ostanevich’s former close collaborator and co-founder of
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the YuMO instrument Dr. L. Cser who shared his memo-
ries of his friend. The overall picture of the JINR activities
was delivered by the Institute’s Vice-Director R. Lednicky,
while more details on FLNP, its user programme, and cur-
rent status of the YuMO spectrometer were provided by
the Laboratory personnel. Prof. H. Stuhrmann started the
first topical session dedicated to the SANS methods and
instrumentation by describing the role of polarized neu-
trons in the localization of free radicals in the structural
biology. The poster session comprising more than 30 post-
ers concluded the first day of the conference.

The topic of the second day focused on bio-related
SANS studies. It was opened by Dr. N.Zaccai from
Cambridge University who presented his results concern-
ing the membrane protein biogenesis obtained from neu-
tron analysis. The programme continued with more talks
regarding the utilization possibilities for neutrons and
SANS in particular in the studies of drug delivery systems,
neurodegenerative diseases, and other aspects of biomem-
branes. The closely related topic of complex system inves-
tigations by means of SANS including soft matter research
continued to be the focus the next day. Dr. A. Ozerin dis-
cussed the questions of the current status and future out-
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OTIHCAJI TEKYIIIee COCTOSHUE U MEPCIICKTHBHI B H3YICHUH 1
HCIIOJIH30BAHUH TTOJIMMEPHBIX KOMIIO3HIIMOHHBIX MaTEPH-
aJIoB C HAaHOYACTHIIAMHU. TeMa HaHOYACTHIl, B TOM YHCIIC
C MAarHUTHBIMHU BKJIFOUEHMSIMU, a TaK:K€ HAHOYACTHI] JJIs
OMOJIOTrMYeCKUX MPUIOKEHUI HE pa3 MOoJHUMAIIACh B Clie-
IYFOIIUX JIOKJTaaX JaHHOU CECCHH.

[Tpodeccop A.Muxenbc OTKpBUI BTOPYIO 4acTh CeC-
CHUH, TIOCBSIICHHYIO CIOKHBIM cucTemMaM. Ero moxman
KacaJicsl aClEKTOB U3yUeHUs MArHUTHBIX CPEl U COOTBET-
cTByIommelt Meromonorun. Ceccusi oXBaTwWia TakXKe pas-
JIUYHBIC TOTIOJTHSIOIINE METO/bI, TAKHUE KaK aTOMHO-CHIIO-
Bass MUKpockorus, SIMP, criekTpockoruss KOMOMHAIINOH-
HOT'O paccesiHusl CBE€Ta U MOAEIUPOBAHUE MOJIEKYISIPHOM
IUHAMUKW. BTopas creHjoBas ceccus BKIodana Oosee
30 mokIaxoB.

Temoit mocaeHero aHs KOH(PEPEHIIMU cTaja 0codast
posib MYPH B uccnenoBaHusx KOHIEHCUPOBAHHBIX CPeEl.
Hoxrop X.Telikceilpa paccMoTpen JaHHBIA acleKT B
ciydae (PM3NIECKUX MCCIICTOBAHNN KHIKON BOJBI, a aKa-
nemuk 3. byp3o npencraBui moapoOHBINA JOKIam 00 00-
MEHHBIX B3aMMOJEHCTBHUAX B TSHKENBIX PEIKO3EMETbHBIX
coequHEHUsAX. B Xoze paboThl ceccun OBLIH TIpE/ICTaBIIC-
HbI TaK)K€ MHOTOUHCJICHHBIC JIOKJIAJbl [0 MCCJICIOBaHH-
sIM KOHJIGHCUPOBaHHBIX cpell ¢ ucnoibzoBanuem MYPH
U OJOIIOJIHAKOIINUX METOAOB B OTHOLICHUU CprKTypBI Ha-
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HOYACTHUI] U HAaHOKOMIIO3UTOB JJIsl TIEPCHEKTUBHBIX IPO-
MBIIUICHHBIX TPUMEHEHUH.

3aKITIOYATENEHOE 3aCeaHNe TIPOBOANIOCH B PEKIME
BUIICOKOH(EPEHIINH Yepe3 MHTEPHET: YYaCTHUKOB MpHU-
BETCTBOBAJ MpeacTaBuTedh OKPUIHKCKONW HAITMOHATLHOM
naboparopun gokrop . Karcapac, KoTopslii pacckaszani o
MOIXO/IaX, PAa3BUBAEMBIX B €0 TPYIIME, K MOMCKY HaHO-
CKOITMYECKHX JHUIUIHBIX TOMEHOB B PEANbHBIX OMOIOTH-
yeckux MeMmOpaHax. HecmoTps Ha ynmaneHHBIH JOCTYTI,
MOCTIe TOKJIaAa MOCTIeIoBaja OKUBICHHAS TUCKYCCHSL.

B 3akmioueHme  OpraHU3aTOpHl  KOH(EPEHIHH
A.W. Kykmua, M. banamoro u H. Kyuepka BeIpa3unu 61a-
TOTapHOCTH OPTKOMUTETY, YYaCTHUKAM U 3aKPBUTH KOH(]e-
PEHIINIO, OTMETHB, BO3MOXKHO, CAMO€ TJIaBHOE: C Heyraca-
IOIIAM HWHTEPECOM YYACTHHKH IMPOCTYIIATH MHOXECTBO
JIOKJTaJIOB ¥ COOOIICHUH O POJM HEHTPOHOB W/WIIM METO-
JIOB MAJIOYTJIOBOTO PACCESHUS B MPEICTABICHHBIX HCCIIE-
JTIOBAaHUSX IO PA3ITUYHBIM 00JIACTAM HAYKH.

look for polymer-nanoparticles composites. The theme of
nanoparticles some of which can be loaded with magnetic
material and those that have some relation to biological
applications resonated throughout this session and also
further during the day.

Prof. A.Michels opened another part of the complex
system session, the one that focused more on the mag-
netic aspect of matter and methodology. The session later
changed topic presenting atomic force microscopy, NMR,
Raman spectroscopy, and molecular dynamics simulations
as complementary methods for condensed matter research,
which was followed by another poster session displaying
again more than 30 posters at the end of the day. The spe-
cific role of SANS in condensed matter research became
the topic of the last day of the meeting. Dr. J. Teixeira pre-
sented this aspect in the case of physical studies of liquid
water, while Academician E.Burzo surveyed exchange
interactions in heavy rare-earth compounds. Much more
condensed matter studies, whether utilizing SANS or
other complementary techniques, were presented during
this session that included but was not limited to the talks
concerning the structures of nanoparticles and nanocom-
posites for advanced and industrial applications.
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The final presentation of the conference took the par-
ticipants overseas to the Oak Ridge National Laboratory,
out of which Dr. J.Katsaras presented the approaches of
his group in the search of nanoscopic lipid domains in real
biological membranes. The presentation was delivered via
video recording followed by the live discussion over in-
ternet.

The conference chairs Dr. A. Kuklin, Dr. M. Balasoiu,
and Dr. N.Kucerka concluded the conference by express-
ing their gratitude to the Organizing Committee and par-
ticipants. Finally, and perhaps most importantly, it was
more than intriguing to listen to the role of neutrons and/
or small-angle scattering methods utilized in the presented
studies and across various scientific fields.




LUKOJTIbl. CEMUHAPLI

C 24 mo 27 mas B IMC OWUAUN mnpoxomun 24-i
Mesxicoynapoonslit cemunap no 63aumodeiicmeuro Heii-
mponoe c aopamu (ISINN-24), exeronHo opraHu3yeMblIit
Jlaboparopueii HeliTporHOW (u3uku nM. 1. M. @paHka.
B stom rony o 6611 moceseH 60-neturo OMSN.

B cemunape npunsuin yuactue 70 COTpyJHUKOB U3 J1a-
6oparopuiit OSSN, 30 yuensix u3 Poccun u CHI, a Takke
30 mpencraBUTENCH MMPOKOTO Kpyra cTpaH: bomrapuwm,
bensrun, Beetnama, I'epmanuu, Erunra, Utanuu, Kuras,
Honpmm, Pymeann, @panmun, CIIA n FOAP. Beero 3a
4 paboumx nHS yyacTHHKH npenctaBmwin 50 ycTHbBIX U 50
CTEHJIOBBIX COOOIIEHHI IO TeMe ceMuHapa. B mporpamMmy
Bonut Tpaaunuonnsle aust ISINN ceccun: ¢dyHnamen-
TaJbHbIE B3auMozencTBus U Gpuszuka Y XH, ¢pusnka nene-
HUS sApa, siIepHbIC aHATMTHYECKUEe METOIbI B OMOIOTHHI
Y 9KOJIOTHH, IZICPHBIC PEaKIMK ¢ OBICTPHIMU HEHTPOHAMH,
BOIIPOCHI SIICPHOI CTPYKTYpPBI, METOIUYECKHE aCIICKThI
SKCIIEPUMEHTOB C HEWTpPOHAMM, MOAKPUTHYECKUE CH-
CTEMBI, YNpaBISEMbIE YCKOPUTEIIMH. OTINYNTETHHON
0COOEHHOCTBIO ATOrO rojia CTaja CEKLUs, IMOCBSIICHHAs
0030py CYIIECTBYIOIIUX, CTPOSIINUXCS U MIPOEKTUPYEMBIX
HEHTPOHHBIX MCTOYHWKOB M HAay4YHBIM IIpOrpaMMam st
9TUX UCTOYHUKOB.

Hayuynytro mporpamMmy  KOH(EpEHIHMH  OTKPBLI
JI. Tamxkao (KuTait) 10KI1a710M O COCTOSIHUHM JIeTT Ha KUTak-
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CKOM HcTapuTenbHOM ucTouHnke CSNS, mmaHupyeMoM K
3amycky B 2018 r. [maBHast 1enb MpOEKTUPOBAHUS HOBO-
ro ucroynnka CSNS — cosznanue OOJBLION yCTaHOBKH
JUISl HAYYHBIX MCCIICIOBAaHUN B 00JaCTH MaTepualioBeie-
HUS, HAyK O >KW3HM, HEHTPOHHOW paamorpadum — Bce-
T0, 4TO CBSI3aHO C METOAAMU HEHTPOHHOTO PACCESIHHUS.
Hoxman B.JI. AkcenoBa Ob11 nOCBSIIIIEH 0030py €BpoIei-
CKUX HMCTOYHHKOB M TIEPCHEKTUBAM 3aBEPIICHHS CTPOH-
TeJIbCTBA BbICOKONOTOUHOro peakropa IIMK B I'aruumne.
. Tarmuente (MTanus) pacckasan 00 SKCIEPUMEHTANb-
HOM mporpamme, peaan3yeMoil Ha UMITYJIbCHOM UCTOYHH-
ke ObicTprix HeiitpornoB nTOF B LIEPH, u 0 HOBEIX 2Kc-
TIEPUMEHTAJIBHBIX BO3MOKHOCTSX YCTAHOBKH, CB3aHHBIX
C BBOJOM B 3KCIUIyaTalUl0 HOBOM KOPOTKOM IPOJIETHOH
6a3p1. O porpamMMe UCCIEA0BAHUH, TPOBOIUMBIX HA UM-
My/IbCHOM HCTOUYHHKe HeitrporoB THEMC, koTopsiit ma-
HO u ycremHo pabdoraet B [INAD, monpodbHo pacckazan
O.A.llepb6axor (Poccus). CoBpeMEHHOMY CTaTycy HC-
TOYHHKA pe3oHaHCHbIX HelitponoB MPEH JIH® OUAU u
TUTaHaM €T0 Pa3BHUTHS OBII MOCBSINEH JOKJIAT TUPEKTOpa
naboparopun B.H.IlIBenoBa. O mporpamme uccienoBa-
HUI ¢ OBICTPBIMH HEHTPOHAMH, MOJTYyYaeMbIMU Ha TApKe
yckopureneit @3N B O6HuHCKe, pacckazan B. A. Xps4kos
(Poccus).

The 24th International Seminar on Interaction
of Neutrons with Nuclei: Fundamental Interactions &
Neutrons, Nuclear Structure, Ultracold Neutrons, Related
Topics (ISINN-24) took place in Dubna in the JINR
International Conference Hall from 24 to 27 May. The
seminar is organized every year at the end of May by the
Frank Laboratory of Neutron Physics. This year it was
dedicated to the 60th anniversary of JINR.

The seminar was attended by 70 researchers from
different JINR laboratories, 30 scientists from Russia
and CIS, as well as 30 representatives from a wide vari-
ety of countries, including Bulgaria, Belgium, Vietnam,
Germany, Egypt, Italy, China, Poland, Romania, France,
the USA, and South Africa. During the four working days
the participants presented a total of 50 oral and 50 poster
reports on the themes of the seminar. The scientific pro-
gramme included sessions traditional for ISINN: funda-
mental interactions and UCN physics, physics of nuclear
fission, nuclear analytical techniques in biology and ecol-
ogy, nuclear reactions with fast neutrons, nuclear structure,
methodological aspects of experiments with neutrons, ac-
celerator-driven subcritical systems. The section devoted
to the review of the available neutron sources, sources cur-
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rently under construction and those that are planned, as
well as to the research programmes for them, became a
distinctive feature of this seminar.

The scientific programme of the conference was
opened by a report of L. Tianjiao (China) on the current
status of the Chinese Spallation Neutron Source (CSNS).
The main objective of designing the new source, CSNS,
is the creation of a large installation for conducting in-
vestigations in the field of materials science, life scienc-
es, neutron radiography, i.e., all research areas that are
associated with the neutron scattering techniques. The in-
stallation is being built in Guangdong province, an hour’s
journey from the Hong Kong Airport. Its startup is sched-
uled for 2018. The report presented by V. L. Aksenov was
devoted to the review of European neutron sources and
prospects for completion of the construction of the high-
flux reactor PIK in Gatchina. G.Tagliente (Italy) told
about the experimental programme being implemented at
the pulsed fast neutron source nTOF at CERN and new
experimental possibilities of the facility due to the com-
missioning of a new short flight path. O.A. Shcherbakov
(Russia) spoke in detail about the programme of research
carried out at the pulsed neutron source GNEIS, which
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Cexnuio, TOCBANICHHYIO (QH3UKE YIBTPAXOIOTHBIX
HelTpoHoB, otkpbul 1. I'entendopr (ILL, ®pannus) o6-
30pOM MOCIIEAHNX TOCTIKEHUH B ATOH 00J1aCTH, TTIOTyYeH-
HBIX B Pas3jIMYHbIX HAYYHBIX IICHTPax, B IIEPBYIO OUCPECIb
B Uncturyre Jlays—JlanxkeBena. [Ipennsnonnoe usmepe-
HHUE BPEMEHH KU3HU HEUTPOHA — OHA U3 HanOoJIee akTy-
anbHbIX 3ana4 4 ¢pusnku Y XH. be3ropopoanbie Macia
OCTAIOTCSl XOPOIIUMH KaHJUJIaTaMH ISl CO3/IaHHsI JIOBY-
wek YXH ¢ Huzkumu norepssMu. Pesynbratam U3ydeHUst
CBOMCTB 3THX Macell ObLIO MOCBSAMICHO ABAa JOKJIana Co-
tpynuukos JIH® (1O0. H. IToxormnosekuii, E. B. JIpraarun).
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Momonoit corpynuuk JIH® M. A.3axapoB mpencTaBmi
METOAMYECKHE JIOCTIKeHUs rpynmnbl GuznkoB u3 JIHO,
3aHMMAIOINXCS MPOBEPKON Cc1aboro MPHHIMIA 3KBHBA-
JIGHTHOCTU sl HEUTpoHa. Peann3oBaHHBIH MMU METOH
¢dypoe-criexrpomerpun Y XH nomxeH nmo3sosmts B 10 pas
YIy4lUIUTbh TOYHOCTh n3MepeHuil. B. K. Urnarosuu B cBo-
eM JOKJIaje MPEeNOKWI OPUTHHAIBHYIO CXeMy JKCIIe-
pPUMEHTA Ul MPOBEPKU KOHLEMLUU BOJIHOBBIX I1aKETOB,
KOTOPYIO, IO €r0 MHEHHIO, MO>KHO PEaan30BaTh HA Mpak-
THKE JJIsl IPOBEPKU (PyHJAMEHTAJIBbHBIX OCHOB KBAHTOBOM
MEXaHHKH.

Jy6na, 24-27 mas. 24-it MextyHapoIHbINA CeMHHAp 10 B3aUMOCHCTBHIO HEHTpoHOB ¢ siapamu (ISINN-24)

Dubna, 24-27 May. The 24th International Seminar on Interaction of Neutrons with Nuclei (ISINN-24)

has been successfully operating for many years at PNPI.
The report of FLNP Director V. N. Shvetsov was focused
on the current status of the source of resonance neutrons
IREN of JINR FLNP and plans for the development of
the facility. V. Khryachkov (Russia) presented a report on
investigations with fast neutrons produced by the accel-
erator complex at IPPE in Obninsk.

The section dedicated to the physics of ultracold neu-
trons was opened by P.Geltenbort (ILL, France) with a
review of the recent achievements in this area, made in
different research centres and, first of all, in the Institut
Laue-Langevin that he represented. Precision measure-
ment of the neutron lifetime is one of the most topical
problems for the UCN physics. Hydrogen-free oils remain
to be good candidates for creating UCN traps with low
losses. The results of the studies of the properties of these
oils were covered in two reports presented by FLNP re-
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searchers (Yu.N.Pokotilovski, E.V.Lychagin). A young
FLNP researcher M. Zakharov reported on the method-
ological developments of the group of physicists from
FLNP who are concerned with the verification of the weak
equivalence principle for the neutron. The Fourier UCN
spectrometry method realized by the group will make it
possible to improve the accuracy of measurements by
a factor of 10. In his report, V.Ignatovich proposed an
original experimental layout to test the concept of wave
packets, which, in his opinion, can and should be imple-
mented in practice to verify the fundamental principles of
quantum mechanics.

The second day of the seminar started with two ple-
nary reports. Then the participants worked in two parallel
sessions: one of them was focused on the use of nuclear-
physical analytical methods, mainly neutron activation
analysis (NAA) to solve applied problems of ecology,
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BTopoii nenb ceMuHapa OTKpbHLUIH J1Ba MJICHAPHBIX J10-
KIajaa. A 3areM pabora [uia B ABYX IMapauIeIbHBIX CEKIIH-
AX: 0ffHa OBIJIa TIOCBSAIIEHA UCTIOIB30BaHMIO SIEPHO-(PU3H-
YECKUX aHAUTHYCCKUX METOMIOB, IJIABHBIM 00pa3oM Hel-
TPOHHO-aKTUBaIMOHHOTO aHanmu3a (HAA), nist perieHus
TIPUKIIAJIHBIX 33a7a4 YKOJIOTHH, OMOJIOTHH U MaTepHhalioBe-
JICHUS, a Ipyras — npo0iieMaM dJIeKTPOsIIEPHBIX CUCTEM
U SIIEPHOM CTPYKTYPBI.

[epBbIil MIeHAPHBIN MOKIA] ObUT CAEIaH OBIBIIMM
corpyaankoM NASA P.I'ysepom (CILA), xoTopslil ceii-
yac Tpynutcs B YHuBepcutete AteHca (Amabdama, CILIA)
u Yauepcurere bykunrema (BenmukoOpuranus). MHOTHE
TOJBl OH 3aHUMAaeTCs BOINPOCAMH acTPOOHMOJIOTHH, IIbI-
TasCh OTBETHTh Ha IVIABHBII BOINPOC: OTPAHUYMBACTCS
JIU KW3Hb paMKaMH HAIleH TUIAaHETHI WU CYIIECTBYET B
JPYTHX Yrojkax kocmoca. OObeKTaMH HCCIeIOBAaHUMN SIB-
TOTCS TuTaHeThl CONHEYHON CHCTEMEI, TTOCEIIAONIIe e
KOMETBI, a TaK)K€ METEOPHUTHI, YIaBIIHUE B Pa3HOE BPeMs
Ha 3eMimo. JIeMOHCTPHUPYS CHHUMKH C SIIEKTPOHHOTO MH-
Kpockona ¢ M300pakeHHSMH MHKPOCKOIIMYECKHX HCKO-
MMaeMBIX, OOHAPYKEHHBIX B METEOPUTAX, H pacCMaTpUBas
MOCJIEIHUE JITaHHBIE O PACIpPOCTPAHEHHOCTU BOABI, KHC-
JIOPOAA U APYTHX XUMHUYECKUX COSINHCHUN Ha IIaHeTaxX,
npodeccop ['yBep MpUXOANUT K BBIBOAY, UTO KHU3HB, BO3-
MOXKHO, pacnpocTpaHeHa B COMHEYHOH cHCTeMe Topasio
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LIMpPE, YEM MBI TIPETIONaracM, 1 BO3MOXKHO, UTO KHU3Hb Ha
3emitro OblTa IPUHECEHA U3 KOCMOCa.

M. B. ®poHTacheBa crenana MOAPOOHBIA AOKIAT O
cOoBpeMeHHOM cocTosHuu e B cekrope HAA JIH®. Ona
pacckaszasia 00 UCTOPUH CEKTOpa, O CO3JaHUH KOMILIEKCa
PET'ATA, ero pa3BuTuu U COBPEMEHHBIX BO3MOXKHOCTSIX,
0 TOCNEIHEM JOCTI)KEHHM — aBTOMATH3aIlK Ipolecca
W3MEPEHUs CIIEKTPOB OOITydeHHBIX 00pa3moB. Beur mpo-
JIEMOHCTPUPOBAH HEYKJIOHHBI POCT HHTEpeca CTpaH-
yaactaury OUSU k pabotam cexTopa U mupoyaiimeil Ha-
Y4HOU ImporpaMme, peannsyeMoil Ha yctanoBke PETATA.

AXTyanmbHOCTb ~ HCCIEJOBAaHMH Ha  KOMILIEKCE
PETATA noarBepawsin AOKJIAAbl YYaCTHUKOB CEKIUH
«HeUTpOoHHBIN aKTUBALMOHHBIA AHAIU3 U HAyKU O JKU3-
HU». DTa CEeKIMs MPUBJIEKAEcT OOJBIIOE KOINYECTBO MO-
noawix yueHsix. P.I'yBep (CILIA) pacckaszan, kak, uzydast
METCOPHTHI, y4YeHBIEe oOparmwinchk K Metomy HAA, wmc-
nojp3yemomy B JIH®D, uToObI Onpene/inTh CTeneHb OTIIN-
YHs METEOPUTOB OT 36MHBIX 1opos. O pe3ynprarax TakKux
HCCIIEIOBAaHUN MaTepuanoB BHE3EMHOTO MPOUCXOXKACHUS
nonoxmwia M.B.®ponraceeBa. O.[lymny (Pymbrams)
MIPEICTABUI PE3yIbTaThl UCIIOIb30BAHUS PA3IUUHBIX aHaA-
JUTHYECKUX METOA0B, B ToM uucie HAA, npu cpaBHU-
TEJBHOM M3Y4YE€HUU JEBITH NPAaBOCIaBHBIX UKOH. [OCTb U3
Erunra B.banasu u ero xomnera M. Mopaxum cooOummm

biology and materials science, and the other on the prob-
lems of electronuclear systems and nuclear structure.

The first plenary report was delivered by a guest from
the United States, former NASA employee R.Hoover
(USA), who is now working at Athens State University
(Alabama, USA) and the University of Buckingham (UK).
For many years he has been involved in astrobiology re-
search, trying to answer the main question of whether the
life is restricted to the planet Earth or more widely distrib-
uted across the Cosmos. The objects of research are the
planets of the Solar System, comets visiting it and meteor-
ites that fell on Earth at different times. By demonstrating
electron microscope images of microscopic fossils found
in meteorites and considering the recent data on the dis-
tribution of water, oxygen and other chemical compounds
on the planets, Prof. R.Hoover comes to the conclusion
that life might be distributed throughout the Solar System
much more widely than we believe and it is quite possible
that life on Earth was seeded from space.

M. V.Frontasyeva made a detailed report on the cur-
rent state of affairs in the FLNP NAA sector. She told
about the history of the development of the sector, the con-
struction of the neutron-activation complex REGATA, its
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development and current possibilities, as well as on the re-
cent achievement — automation of the process of obtain-
ing spectra of irradiated samples. It was demonstrated that
there has been a steady growth of interest from the JINR
Member States in the studies conducted in the sector. The
speaker also outlined an extensive scientific programme
implemented at the REGATA facility. It includes investi-
gations in various fields of a wide range of sciences: ecol-
ogy, biology, materials science, astronomy, geology and
anthropology, pharmacy, etc.

The relevance of investigations at the REGATA fa-
cility was confirmed in the reports of the participants
of the section “Neutron Activation Analysis and Life
Sciences”. This section attracts a large number of young
scientists. R. Hoover (USA) told that while studying me-
teorites scientists started to apply the NAA method used
in FLNP to determine the degree of the difference of me-
teorites from terrestrial rocks. The results of investiga-
tions of materials of extraterrestrial origin were reported
by M. V.Frontasyeva. O.Duliu (Romania) presented the
results of the use of various analytical techniques, in-
cluding NAA in a comparative study of nine orthodox
icons. A guest from Egypt M. Ibrahim and his colleague
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0 pe3yspTaTax U3y4eHHs HCTOUYHHKOB 3arpsA3HEHHUN JEITb-
ThI pekn Hwil, urparomeil BaXXHyro pojib B JKU3HH CTpa-
Hel. A.DHe (PymbiHus) pacckazana 00 HWCCIeIOBaHUU
pacrpocTpaHeHHs 3arps3HEHHH MeTaulaMu B PymbiHMN
u Ha [lynae. I1. C. HexopomikoB (JIH®) momoxkun o Tom,
Kak OH ucronb3yeT HAA npu u3ydeHnH (pUTOIUIAHKTOHA
akBatopuu Yepuoro mops. oknan /1. By (BeetHam) ObLt
TIOCBAIIEH HCCIEOBAaHUIO aTMOC(HEPHOr0 pacmpocTpa-
HEHUS 3arpsi3HEHU BO BbheTHame mpu MmoMouy MXOB-
6momonuTopoB. U.U.3uHBKOBCKas OT MMEHU IIHUPOKOI
kosabopanuu y4yeHslx u3 Jlyousl, Erunta n Pymbanm
pacckasana 00 ncciueqoBaHuu KopamioB KpacHoro mopsi.
B.E.3aitunk (OGHHMHCK) TpeNCTaBUII HOBBIE PE3yIIBTaThI
U3Y4EHHs N3MEHEHHSI COCTaBa MUKPOJIEMEHTOB B KOCTSIX
B PE3yNbTaTe UX BOCIAJICHUS.

Ceccuto, MOCBSIIEHHYIO CBOMCTBAM MPOEKTUPYEMBIX
anekTposaepHbIx cucteM (D5C), OTKPBIT IpUTITAIIICHHBIN
noknan A. Crankosckoro (Mosnb, Benbrus) o craryce npu-
HoaToro k peamm3anuu B 2010 . mpoekta 95C MYRRHA.
OTOT OOJBIIONH MEXIYHApOIHBIH MPOEKT C OLEHOYHOU
CTOMMOCTBIO OKoJIo | Mipza eBpo ObuT mpoduHAHCHPO-
BaH Ha 30% mnpaButenscTBoM benbruu B pacuere Ha ero
JAITbHEHIIYI0 MTOJAEPKKY 3aMHTEPECOBAHHBIMU CTPAaHAMHU
n nHCcTUTyTaMu. OHAKO TPYITHOCTH C JIMIIEH3NPOBAHHEM
yKe pa3padOTaHHBIX TEXHUYECKUX PEIICHHUI MO MPOEKTY
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3aCTaBUIIN IIEPECMOTPETH NTEPBOHAYATBHBIH TUTaH-TPap UK.
CKOppEeKTUPOBaHHBIM IIaH-TpadMK TPOEKTa Tpeyc-
MarpuBaeT CO3[jaHue M OTPabOTKY Pa3IMUYHBIX PEKHMOB
pabOThl TPOTOHHOTO JIMHEHHOTO YCKOPHTENS C OIIHO-
BpPEMEHHON PabOTOi MO YTOYHEHHUIO M JUIIEH3UPOBAHHUIO
YCTaHOBKHU B IeJIOM. ECTECTBEHHO, YTO CpPOKH BBOIA B
neiicreue 5IC MYRRHA casurarorcs 3a 2020 1. Jloknan
BBI3BAJI OKUBJICHHYIO IHMCKYCCHIO, TIOCKONBKY BEIyIIIHe-
csa B OSSN uccnenoBanus ¢ moaensto 95IC KBUHTA, a
TaKkKe IUIAHHPYEMBbIe HKCIIEPHIMEHTHI ¢ OOJBIION ypaHO-
BOW MUIICHBIO MOTIIM ObI OBITH ITOJIE3HBIMHU MIPHU ITPEOO0-
nernu TpynHoctelt munensuposanus I5C MYRRHA.

B moxnmamax M. Anama u XK. X. XymBakrosa (JISID), a
takke M. bunesuua (JIOBD) obOcyxnanuce pe3ynbTarhl,
MOJIy4EHHBIE B 9KcrepuMeHTax ¢ Mozaensio DAC KBUHTA
Ha HykJoTpoHe U (azorpone OUSIU. b npencrasie-
HBI HOBEIE, 00JIee TOYHBIC JaHHBIC O CTIEKTPaX BTOPUIHBIX
HEUTPOHOB, TEHEPUPYEMBIX BHYTPH M Ha IIOBEPXHOCTH
ypanoBoii mumeHHo# coopku KBUHTA mon nefictBu-
eM OoMOapAMPYIONIMX JEHTPOHOB W MPOTOHOB. B 3TOM
JKECTKOM HEHTPOHHOM IIOJI€ MCCIIeOBAIIIICh PEaKIy Ha
o0pasiie MEeTaUTMYECKOTO TOPHSI ITPH PHEPTHHU TTaal0IINX
nertponoB 6 ['B. B moxmane I1. )Kuskosa (MSAMAD BAH,
Codust) Ob1TH 00CYXKICHBI HEOTIPEIECICHHOCTH B pacueTax
coiicte DSIC ¢ kBasmOeckoHEUHOW (oOmamaromeii Ma-

W.Badawy reported on the results of the study of sourc-
es of pollution in the delta of the Nile, which plays an
important role in the country. A.Ene (Romania) spoke
about the studies on the extent of pollution with metals
in Romania and in the Danube region. P. Nekhoroshkov
(FLNP) reported on how he uses the NAA to study phyto-
plankton of the Black Sea. The report of D. Vu (Vietnam)
was devoted to the study of air pollution in Vietnam us-
ing the moss biomonitoring technique. I. Zinicovscaia, on
behalf of a broad collaboration of scientists from Dubna,
Egypt and Romania, told about the investigation of Red
Sea corals. V.Zaichick (Obninsk) presented new results
of the study of changes in the composition of trace ele-
ments in inflamed bones.

The session devoted to the properties of electronucle-
ar systems (ENS) being designed was opened by an invited
talk given by A. Stankovskiy (Mol, Belgium) on the status
of the ENS project MYRRHA (approved for implemen-
tation in 2010). This large international project with an
estimated cost of about one billion euros was funded up
to 30% by the Belgian Government with the expectation
of further support being provided by interested countries
and institutions. However, difficulties with the licensing
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of already developed technical solutions for the project
forced them to reconsider the original plan-schedule. The
corrected plan-schedule of the project provides for the
construction and testing of various operating modes of the
proton linear accelerator with the simultaneous work on
the improvement and licensing of the whole installation.
Naturally, the commissioning date for ENS MYRRHA is
shifted well beyond 2020. The report triggered a lively dis-
cussion since the investigations carried out at JINR with a
model of ENS QUINTA, as well as planned experiments
with a large uranium target, might be useful in overcoming
the difficulties with the licensing of ENS MYRRHA.

The reports made by J.Adam and J.Khushvaktov
(DLNP JINR) as well as by M.Bielewicz (VBLHEP
JINR) were devoted to the discussion of the results ob-
tained in the experiments with the model of ENS QUINTA
at JINR Nuclotron and Phasotron accelerators. The speak-
ers presented new and more accurate data on the spectra
of secondary neutrons generated inside and on the surface
of the uranium target assembly QUINTA under the action
of bombarding deuterons and protons. In this hard neutron
field the reactions on the sample of metallic thorium were
studied at the energy of incident deuterons of 6 GeV. The
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JIOW YTEUKOM BTOPHYHBIX HEUTPOHOB) aKTHBHOH 30HOM,
KOTOpBIE BBI3BIBAIOTCS MCIIOIB30BAHUEM PA3IMYHBIX 0a3
SZICPHBIX JaHHbIX. JJUCKyccus 1o HoKIaay mokasana, 4To
HYXXHO OCMOTPHUTEJIFHO MOIXOAWTh K HCIOIB30BAHUIO
CTaHJapTHBIX TPAHCHIOPTHBIX KOJOB B pacuerax ISC.

Ha 3akirounTenbHONM ceccuy BTOPOTO JHS CEMHHApPA
paccMmarpuBaIich IPOOIeMbl TaMMa-paciiajia Bo30ykKJIeH-
HBIX COCTOSIHUH TSDKEINBIX SiIep, 0Opasyromuxcs Iocie
3axBaTa TeIUIOBbIX HEHTpoHOB (A.M.Cyxosoli, JIHD),
HECTaTUCTUYECKUE 3aKOHOMEPHOCTH B CBOMCTBAax HEMH-
TPOHHBIX PE30HAHCOB U UX BO3MOXKHASI CBSI3b CO CIIEKTPOM
Macc snemenTtapusix gactul (C. U. Cyxopyukun, PHIL KU
[MUA®D). O6cysxaeHue pe3ybTaToB MOKa3aJIo MOJIE3HOCTh
METOJIOB HEUTPOHHON (U3MKK s MccyienoBanus (yHia-
MEHTAJIBHBIX BOIIPOCOB CTPYKTYpHI sapa u CranmapTHOMH
MOJICTIH.

Tpetnii 1eHp ceMuHapa ObUT IIEITMKOM IOCBSIIIEH Me-
toguueckuM BornpocaMm. M. Iy u3 CeBepo-3anajHoro uH-
CTHTyTa SACepHBIX TexHonorui (Kurait) mpencraBun pas-
pabOTKy KaMepsbl JIeJIEHHsI C UCIIOIb30BaHUEM CLIUHTHILIS-
LIUH TEITHSI JUT PETHCTPALIK HEUTPOHOB AeneHus. Jlokman
ero kosuterd X. BoH ObUT MOCBSIIEH Pa3BUTHIO METOUKH
MOJTy4eHHs] N300pakeHHs Z-MMHYA TP TIOMOIIM METoJa
MOJTyTEHEeH OT HEWTPOHHOTO M3IyYeHHs IUIa3Mbl U KOH-
CTPYUPOBAHHIO CIICIHAJIBHON Juadparmbl Jyis 3TOr0 Me-
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toma. JI.3aBopka (JIAIT OUAN u PTB, I'epmanus) pac-
cKaszall 00 YCIENIHOM NPUMEHEHUH METOANKN HU(PPOBOH
00pabOTKN CUTHAIOB PA3TUYHBIX AETEKTOPOB IIPHU peru-
CTpalli¥l WHTEHCHBHBIX MOTOKOB HEHTPOHOB. JTa METO-
JMKa IoJTydaeT Bce Oosee U Oojiee MIMPOKOe PacpocTpa-
HEHHE W TIpeJCTaBiIseT OOJBIION MHTEpeC Ul KCIEpH-
MeHTaTopoB. I. AxmaznoB (JIH®) nmpencraBuin pes3yasTaTsbl
TECTHPOBAHUS TTO3UINOHHO-UYBCTBUTEILHOTO JETEKTOpA
anb(a-yactui, ocHoBaHHOro Ha LY SO cumHTMILISITOpE 1
MIUKCEIBbHBIX JIABUHHBIX cBeToamoznax. IIpeacraBieHHbIe
TECTHI BBIISIAT MHOTooOenaomne, 1 pabora Haj yiryd-
LIEHUEM Da3pelIeHus] JeTeKTopa OyleT IpOOJIKEeHa.
A.M.Tarapcknii (PHL KU ITNS1®D) npencraBui pesynbra-
ThI YCHEIITHOTO UCTIOJIB30BaHNS MHOTOITPOBOJIOYHOM Kame-
PBI IeNIeHNs C HU3KUM JJaBJICHUEM T'a3a, CKOHCTPYHPOBaH-
Hoil B [IMI®. JlaHHas kamepa MO3BOJIMIIA MONYyYUTh MH-
TepecHbIe (PU3UICCKUE U METOIUUCCKHE PE3YNIbTaThl IPH
U3y4YCHUU YIVIOBOTO PACHPENETICHUS OCKOJIKOB JEJICHUS
¥ MOHUTOPHPOBaHUS HEUTpOHHBIX mMy4ykoB. FO.H.Poros
(«Inamant», CKOJIKOBO) pacckaszall 00 YCIEUIHOM IpHMe-
HEHHMHU METO/Ia MEUCHBIX HEUTPOHOB JUISl ITOWCKA aJIMa30B
B kuMmoOepimToBoi mopoze. . B. Xmoctun (MM PAH)
MIPEACTaBUI METOJMYECKHE PE3YNIbTaThl, IOIyYEHHBIC
Ha BpemsmnposeTHoM crnekrpomerpe RADEX nunelinoro
NPOTOHHOTO YCKOpUTENst Me30HHO# (abpuku. O cocto-

report of P.Zhivkov (INRNE BAS, Sofia) dealt with the
discussion of uncertainties in the calculations of proper-
ties of ENS with a quasi-infinite (having low leakage of
secondary neutrons) core, which are the result of using
different nuclear databases. The discussion that followed
the report has shown that a careful approach should be
taken when using standard transport codes in the calcula-
tions of ENS.

The final session of the second day of the seminar was
focused on the problems of gamma decay of excited states
of heavy nuclei produced in a thermal neutron capture pro-
cess (A.Sukhovoj, FLNP JINR), non-statistical regulari-
ties in the properties of neutron resonances and their pos-
sible relation to the mass spectrum of elementary particles
(S. Sukhoruchkin, RRC KI PNPI). The discussion of these
results demonstrated the usefulness of neutron physics
methods for the investigation of fundamental problems of
nuclear structure and the Standard Model.

The third day was entirely devoted to method-
ological issues. M. Qiu from the Northwest Institute of
Nuclear Technology (China) presented the design of
a fission chamber based on helium scintillation for de-
tection of fission neutrons. The report of his colleague
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X. Weng was focused on the development of z-pinch im-
aging technique using the penumbral method from plas-
ma neutron radiation as well as on the design of a special
diaphragm for this method. L. Zavorka (DLNP JINR and
PTB, Germany) reported on the successful use of the
technique of digital signal processing for different detec-
tors of intense neutron fluxes. This technique is gaining
increasingly wide acceptance and is of considerable in-
terest for experimenters. G. Ahmadov (FLNP) presented
the results of tests of an alpha-particle position-sensitive
detector based on LYSO scintillator and micropixel ava-
lanche photodiodes. The presented results look promis-
ing, and the work to improve the resolution of the detec-
tor will be continued. A. Gagarski (RRC KI PNPI) pre-
sented the results of the successful use of a low-pressure
gaseous multiwire fission chamber designed at PNPI.
The chamber made it possible to obtain interesting physi-
cal and methodological results for studies of angular dis-
tributions of fission fragments as well as for monitoring
neutron beams. Yu.Rogov (Diamant LLC, Skolkovo)
spoke about the successful application of the tagged neu-
tron method for detecting diamonds in kimberlite ore.
D. Hliustin (INR RAS) presented methodological results
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SHUM Jie] Ha ycTaHoBke «Komxunma», Kotopas mpeTeprie-
Ja TIyOOKyI0 MOJIEPHHU3ALHUIO U TOTOBA JUIsl peaslu3alinui
IIPOrpaMMbl U3MEPEHMH B3aUMOJEHCTBUS IOJISIPU30BAH-
HBIX HEHTPOHOB C TOJISIPU30BAHHBIMU SIAPAMH, JTOJOMKHI
. bepuxos (JIHD).

Kak 1 Ha mpenpIaymmx ceMrHapax, T0BOJIbHO HACHI-
IIEHHOHN OKa3aiach JeNUTEIbHAs CEKIUs, KOTopasi COCTOs-
Jack B nocyeaHuii aeHb. O. ['€HHenBaiin U3 YHuBepcureTa
Trobunrena (I'epmanusi) mpencraBusl 0030pHBIN JTOKIAN,
TTOCBSIIICHHBI TPOSBICHUIO B AeICHUHU 3((PeKToB, 00y-
CJIOBJICHHBIX HE TOJIEKO M3BECTHBIMH 000JIOYKAMH U Maru-
YECKUMH YHCIIAMH, HO U TaK Ha3bIBAEMbIMU aHTHOOOJIOU-
Kamu. B wactHOCTH, OH 00paruit ocoboe BHUMaHHE Ha HKC-
MePUMEHTHI, IpoBeeHHbIe B 1990-¢ rT. rpynmoit ®OU mox
pykoBozcTBoM A. A.l'0BEpAOBCKOTO, M yKa3al Ha TO, 4TO
BHSITHOTO TEOPETUYECKOTO OOBSICHEHUS TUM pe3yJIbTaram
TaK 1 He OBUIO MPEIOKEeHO. [IBa MoKIIa1a OB TOCBSIIIe-
Hbl T-HeyetHbM 3 dexram B nenenuu. C. I Kagmenckuit
(Poccus) TpemIoKuII HOBBIM BapHaHT TEOPETHIECKOTO
onucanus 3tux 3¢ ¢dexros, a I. B. lanunsa (Poccus) mpen-
CTaBWJI 0030p SKCIIEPUMEHTAIBHBIX PE3yJITaToB, IONY-
YEHHBIX B MEXJyHapOIHOH Komabopamuy Ha peakTope
FRM-2 B I'apxunre. A.C.BopoObeB 13 ['aTunHBI AOTOKUIT
pesysIbTaThl paGoT, IPOBEIEHHBIX Ha ycraHoBke THENC,
M0 OTPENENICHUIO YITIOBOW aHW30TPOIIMH BBUIETa OCKOI-
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KOB JICJICHHS TSDKETIBIX siIep HEWTPOHAMU C SHEPTUSIMHU J10
200 M»sB. Teoperuueckuil MOAXOJ K ONMCAHUIO TaKOrO
pona anuzoTpornuu ObiT mpemiokeH A.JI. bapaGaHOBBIM
n3 KypuaroBckoro wunctutyra. W.C.T'yceBa (Poccus)
MpeACTaBWiIa JOKJIaA MO M3YYEHUI0 HEUTPOH-HEUTPOH-
HBIX KOppEISiInil B HEWTPOHHO-WHYLIMPOBAHHOM JIelie-
wun. Jokman III. C.3eitnanosa (JIH®) Obutr mocssineH
OITMCAHMIO METONMKH W3MEPEHHs MTHOBEHHBIX HEHTpO-
HOB JICJICHHs] C MCIIOJb30BaHUWEM HHU(POBOI TEXHHKH.
B saxmounTensHOM mMoKiane cemuHapa 1. DOrempxod u3
Japmranra (I'epmannst) pacckasan 00 yHUKaJIBHOM ycTa-
HOBKE, HCIIONb3yeMO B HACTOSIIEE BPEMs Ha PEaKTope
ILL B I'peno0me u1st Mpe3HOHHOTO M3MEPEHHS OCKOJIKOB
nenenud. [IpuHIMD 1efcTBUS yCTaHOBKH OCHOBAH Ha TOY-
HOM H3MEpEHHM TEMIEpaTypHOTO Harpesa cargupoBOTo
KpHCTalIa Ipy MOMAagaHuH B HETO OCKOJIKOB JICJIEHHSL. DTO
MO3BOJISIET UCKIFOYNTh MHOTHE CHCTEMAaTHYECKHE TTOTPeTl-
HOCTH, ITPUCYILUE OOJIBLUIMHCTBY JIPYTHX METO/IOB.

Kak un mpexne, ISINN ocraercs Turomaaxoi, rae
YYaCTHUKH MOTYT IPEJICTaBUTh €lle HE OIyOINKOBaHHBIE
U WHOTJA IIpeBapUTEIbHBIC PEe3yNbTaThl, Ie B Hedop-
MaJIbHOI 00CTaHOBKE B IIEPEPHIBAX MEK/TY CECCHUSIMH U BO
BpeMs TPAJULHOHHOTO NHUKHUKA MOKHO OOCYIUTH CBOM
paboTHI ¢ KOJUIEraMH, TOJYYHTh COBETHI, 3aBS3aTh HOBOC
corpynanuectBo. C npesenramusmu [ISINN-24 u marepu-

obtained with the time-of-flight spectrometer RADEX of
the linear proton accelerator of the Moscow meson fac-
tory. D. Berikov (DLNP) reported on the current status of
the Kolkhida facility, which had undergone a thorough
modernization and was ready for the implementation of
the scientific programme aimed at studying interactions
of polarized neutrons with polarized nuclei.

As was the case in the previous seminars, the fis-
sion section, which was held on the final day, turned out
to be quite eventful. F. Goennenwein from the University
of Tibingen (Germany) gave a review on the problem of
appearance of effects in fission caused by not only the
known shells and magic numbers, but also the so-called
anti-shells. In particular, he drew attention to the experi-
ments conducted in the 1990s by the group from IPPE
under the supervision of A. Goverdovskii and pointed out
that there had been no intelligible theoretical explanation
of those results yet. Two reports were devoted to T-odd ef-
fects in fission. S. G. Kadmensky (Russia) proposed a new
version of the theoretical description of the effects, and
G.V.Danilyan (Russia) presented an overview of the ex-
perimental results obtained in the framework of the inter-
national collaboration on the FRM-2 reactor in Garching.

EI

A.S.Vorobyev from Gatchina reported on the results of
the studies performed at the GNEIS facility to determine
the angular anisotropy of fission fragments of heavy nuclei
from neutron-induced fission in the neutron energy range
of up to 200 MeV. A theoretical approach to the descrip-
tion of the anisotropy of this kind has been suggested by
A.L.Barabanov from the Kurchatov Institute. I. S. Guseva
(Russia) presented a report on the study of neutron—neu-
tron correlations in the neutron-induced fission. The report
of Sh.S.Zeynalov (FLNP) was devoted to the description
of the technique of measuring prompt fission neutrons
using digital technology. Lastly, in the final report of the
seminar, P. Egelhof from Darmstadt (Germany) told about
a unique setup currently used at the reactor of the ILL in
Grenoble for precise measurements of fission fragments.
The principle of operation of the setup is based on the
accurate measurement of the temperature of heating of a
sapphire crystal hit by fission fragments. This makes it
possible to avoid a lot of systematic errors inherent in the
majority of other methods.

As before, ISINN remains a platform where partici-
pants can present their as-yet-unpublished and sometimes
preliminary results, where in an informal and enjoyable
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araMH TIPEIBIIYIINX CEMUHAPOB MOYKHO O3HAKOMHTHCS B
untepHere: http:\\isinn.jinr.ru

25 mas B xoH(pepeHm-3ane JlabopaTopun TeopeTude-
ckoit ¢pusuku uMm. H. H. Boromo6oBa cocrosiics cemunap,
noceéauiennotit 60-nemuto nadopamopuu. CeMuHap OT-
kpei1 nupekrop JIT® B.B.Boponos. dupexrop OUAN
B. A.MatBeeB mo3apaBuiI KOJUIEKTHB JTaOOpaTOpUH H Cep-
neqHo moonaromapun BetepanoB JITD 3a ux orpoMHBII
BKJIQJ B HAyKy, B CTAHOBJICHHE U Pa3BUTHE OJHOTO U3 Be-
JyIIUX B MUPE LEHTPOB TEOPETHYECKOH (DU3MKH, a TAKKe
NIpU3BaJ MOJIOABIX COTPYIHUKOB IPOAOJKATH TPAJULINH,
3aJI0KEHHBIE OTLAMU-OCHOBATEIISIMH.

B nporpammy cemuHapa BOLUIM HAay4yHbIE JOKJIAIbI
BEAYIIUX YUYCHBIX Jaboparopun: «MHOTOMETICBBIC BBI-
yucinenuss B JIT®: 40 ner mporpecca» [I.U.Kazakona,
«Teopuss xonneHcupoBaHHbIX cpex B JITD: mam 50!»
B.A.OcunoBa, «KanubpoBounsie 1o,
HBIE peanu3auuu, cyrnepcumMerpusi» E.A.lIBaHoBa;
H.B. AHTOHEHKO pacckasai 0 pa3BUTHU TEOPUU aTOMHOTO
sapa B JITD, A.Tl. UcaeB mocBATUII CBOE BBICTYIICHUE

HEIUHEN-

KBAaHTOBBIM CHMMECTPUAM, HHTCTPUPYEMBIM MOICIISIM U
TrpaBUTallUU.

HOOmisApoB Temo MO3IPaBUIM W BPYYHIH TAMST-
HBbIC TIOJApPKU MPEICTABUTEIIN AUPCKIHU JlabopaTopuit
OUAUN. Bompmas rpynma corpyauukoB JIT® Oputa Ha-
rpaxkJicHa MOYCTHBIMU TPAMOTAMU ¥ OJIaroJapCTBCHHBIMU
nuckMaMu MuHoOpHayku PO, ryGepraropa MockoBckoi
obnacTu, raBsl ropoaa J{yOHBI, MOYCTHBIMU TAMSTHBIMHU
MEIaJISIMH U AUIIOMAaMU, TIOYETHBIMH TpaMOoTaMH, Oaro-
napctBeHHbIMU niicbMamu OMSN. Psn yuensix yaoctoeH
3BanHus «l[louetnsrii corpyaauk OUSAN.

C 29 mas o 4 wutonst B Cankr-IlerepOypre npoxo-
i 19-ti Mestcoynapoonstit cemunap no usuxe 6vl-
cokux nepzuii «Keapku-2016» — 0mHO U3 CcaMbIX
KPYNHBIX M TIPECTHXHBIX MEpONpusTHi B oOmactu ¢u-
3uKH, npoxoasaummx B Poccun. B uymcne opranuzatopos
MexayHapoaHoro cemunapa: AW PAH, OUAU, TTUAD
uM. Bb.I1.Koncrantnnoa (HUIL[ «KypuatoBckuii nHCTH-
Ty™), CIIOI'Y © np. Y4acTHHKHA ceMHHapa — BeIyIIHe
yuensie 3 Poccuu, CIIA, BenukoOpuranuu, SAnoHun u
JPYTUX CTpaH.

Ha cemunape poccuiickue u 3apyOeKHBIC dKCIIEp-
TBI TIPEACTABIIN JOKJIAAbI O HOBEHIINX HMCCIIEIOBAHMIX
B 00JIacTH yCKOpUTEIbHOU (U3UKK U PU3KKU PyHIaMEH-
TAJIBHBIX B3aMMOAEHCTBUI 3JIEMEHTAPHBIX YaCTHIL U sIIEp.

Jla6oparopus Teopernueckoit Gpusnku um. H. H. Boromo6osa,
25 mast. Y4acTHHUKH I0OMIEHHOTO CeMHHapa, ITOCBSIIEHHOTO
60-neruto naboparopun

EI

The Bogoliubov Laboratory of Theoretical Physics, 25 May.
Participants of the jubilee seminar on the 60th anniversary of
the Laboratory
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B uncne noxnagunkoB — akagemuku PAH A. A. CinaBHoB,
B. A.Py6axos, B. A. Marsees, A. A. CTapoOHHCKHHA, BeTy-
mwe ydensle-¢pusnkn Cankrt-IlerepOyprckoro rocymap-
cTBeHHOro yHuBepcurera: akageMuk PAH JI. H. JIunaros,
mpocgeccopa C.C. Adponnn, A. A. AHIpHAHOB U Ip.
Hayunass mporpamma cemMuHapa BKIIOYaia IUICHAp-
HBIC 3aceJJaHusl, 3aceaHms TEMAaTHICCKUX CEKIIUH 1 JIHc-
KyCCHH II0 aKTyaJbHBIM NpOOJIEeMaM KBAaHTOBOH TEOpHH
1oJIst ¥ (PU3UKH DIIEMEHTAPHBIX YacTHI]. DKCIEPTH 00Cy-
i pusuky 3a npegenamu CM; KocMoJIoruro, acTpo-
(U3UKY 1 (PU3MKY BJIEMEHTAPHBIX YaCTHIL; COBPEMEHHBIC
TEOPUHU TOJIST U JUHAMHMKY CHJIBHO CBS3aHHBIX TEOpHIi;
ACIIEeKThl MaTeMaTuuecKoil (Gpu3uku u QU3MKU HEHTPHHO;
KBAaHTOBYIO XPOMOJIMHAMHKY, @ TaK)KE YJIBTPaBBICOKHE
SHEPruu KOCMUYECKUX JIy4el U APYrue BOIPOCHL.

C 15 mo 28 nrons B mecteuke CkaiikamrieH (Hopserwst)
npouuia Egponeiickaa uwikona no gpusuke 6blcOKUX nep-
2uil, KOTOPYIO TPAANUIIOHHO U3 TO/1a B TOJ OPTaHU3YIOT CO-
BmectHO LIEPH, OMSIN u moovepenHo ofHa M3 UX CTPaH-
yuactHHI. OprroMuTeT mKoisl B HopBernn Bo3miasisiia
mpocdeccop X.Canmakep n3 YauBepcurera Ocio, a mo-
MOIIb B OPTaHN3AIMN OKA3bIBAJIH €€ KOJIJIETH U ITOCTOSHHO
nerctByrommit oprkomuret u3z LHEPH u OMSN.

Kak n3BecTHO, 3Ta cepusl KON MMEET 0CO0yIo TI0-
MYJISIPHOCTH OJ1arofapst BHICOKOMY YPOBHIO COBPEMEHHBIX
JICKLUH, TUCKYCCUOHHBIX CECCUH, CTYIAEHYECKUX IPOCK-
TOB U JIpyTUX MEPONPHUSATHI, MPOrpaMMa KOTOPBIX MTOCTO-
STHHO COBEPILIEHCTBYETCSI.

Ha stoT pa3 B pabote mkomsl mpuHsUM yaactae 102
cTyaeHTa 34 HalMOHAJIBHOCTEH, B OCHOBHOM U3 CTpPaH-
yaactaun LIEPH n OMSIN, a Taxoke n3 HEKOTOPBIX APYTHX
PETruOHOB.

B pamkax mIkossl BEAYIIMMH MHPOBBIMH CIELIHAIIH-
CTaMH B PA3JIMYHBIX 00JacTsIX (PU3UKH BBICOKMX YHEPTUH
ObIIIO MPOYUTAHO 32 JIEKIHUH, KOTOPHIE COMPOBOXKIAINCH
CHelHanbHBIMH TUCKYCCHOHHBIMU CECCHSMHU JUIs JTyYllle-
ro ycBoeHus marepuana. OnuH u3 0a30BbIX KypCOB IIKO-
71 10 KocMmostoruu nipountan W. 1. Tkages (M1 PAH), a
PYKOBOJTUTEISIMH JIBYX JTUCKYCCHOHHBIX T'PYMI OBUIH CO-
tpymaukun OUSAUN A. A. Caniporos u P. P. Canpikos.

Bcero or OMAU B mikone mpuHANM ydacTue 8 CTy-
JICHTOB, elle 4 Mpuexaid U3 POCCUHCKUX WHCTUTYTOB, U
9 CTyneHTOB M3 MHCTUTYTOB cTpaH-ydacTHul (bonrapuu,
onpmm, Pymeiann, CrnoBakuu, Yexun u Benrpun) 6pumm
JIOTIONTHUTENBHO nojaepkansl OVSAN.

Bosnbiioit mHTEpEC y y4YaCTHHUKOB WIKOJIBI BbI3BAIU
JIEKIMH O HAy4YHBIX MPOrpaMMax M IUIaHaX AaJbHEWUIIEro
passutus LIEPH u OUSIU, xoTopble TpaAUIMOHHO Hpea-

atmosphere in the breaks between sessions and during the
traditional picnic one has a chance to discuss one’s work
with colleagues, get advice, and establish new scientific
contacts and cooperation.

The presentations of ISINN-24 and materials of the
previous seminars are available at the web page: http:\\
isinn.jinr.ru.

On 25 May, a seminar on the 60th anniversary of the
Bogoliubov Laboratory of Theoretical Physics was held
at the conference hall of the Laboratory. Director of the
Laboratory V. Voronov opened the seminar. JINR Director
V. Matveev congratulated the community of the Laboratory
and heartily thanked the veterans of BLTP for their grand
contribution to science, establishment and development
of one of the leading centres of theoretical physics in the
world and urged young staff members to continue the tra-
ditions established by the Laboratory founders.

The agenda of the seminar included scientific reports
by leading scientists of the Laboratory: “Multi-loop cal-
culations at BLTP: 40 years of progress” by D.Kazakov,
“Condensed matter theory at BLTP: We are 50!” by
V. Osipov, “Gauge fields, non-linear realizations, super-

EI

symmetry” by E.Ivanov. N.Antonenko spoke about the
advances in the atomic nucleus theory at BLTP; A.Isaev
spoke in his report about quantum symmetries, integrable
models and gravitation.

Representatives of JINR laboratories’ directorates
warmly congratulated their colleagues and handed them
souvenirs. A big group of BLTP staff members received
Honorary Diplomas and Gratitude certificates of the
RF Ministry of Education and Science, Governor of the
Moscow region, Head of the city of Dubna, Honorary
Medals, Diplomas and certificates of JINR. A number of
scientists were conferred the title “Honorary Staff Member
of JINR”.

From 29 May to 4 June, the 19th International semi-
nar on high energy physics “QUARKS-2016" was held in
St. Petersburg — one of the largest and prestigious events
in physics in Russia. The seminar was organized by INR
RAS, JINR, PINP after B. Konstantinov (RRC “Kurchatov
Institute”), St.Petersburg State University and others.
Leading scientists from Russia, the USA, Great Britain,
Japan, and other countries took part in it.
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Ckaiikamnex (Hopserus), 15—28 utons. OpranuzaTtopsl 1
cirymatenu EBporeiickoii IKossl 1o (pu3KKe BBICOKUX SHEPrHH,
nocesnienHoi 60-neturo OMAN

Russian and foreign experts made reports on recent
research in accelerator physics and physics of funda-
mental interactions of elementary particles and nuclei.
Among the speakers were RAS Academicians A. Slavnov,
V.Rubakov, V. Matveev, A. Starobinsky, leading physicists
from St.Petersburg State University: RAS Academician
L. Lipatov, Professors S. Afonin, A. Andrianov, et al.

The scientific programme of the seminar included
plenary meetings, sections and discussions on specific
topics and urgent issues in quantum field theory and el-
ementary particle physics. The participants discussed
physics beyond SM; cosmology, astrophysics and elemen-
tary particle physics; modern field theories and dynamics
of strongly connected theories; aspects of mathematical
physics and neutrino physics; quantum chromodynamics
and ultra-high energy of space rays, and other issues.

On 15-28 June, the European School on High
Energy Physics was held in Skeikampen (Norway). It is
traditionally organized by JINR with CERN and JINR
Member States, each in its turn. Professor H.Sandaker
from Oslo University headed the Organizing Committee
in Norway, her colleagues and the permanent Organizing
Committee from CERN and JINR assisted her in holding
the event.

Skeikampen (Norway), 15-28 June. Organizers and attendees of
the European School on High Energy Physics dedicated to the
60th anniversary of JINR

As is known, this series of schools is especially popu-
lar for its high level of modern lectures, discussion ses-
sions, student projects and other events whose programme
is constantly upgraded.

This time 102 students of 34 nationalities, mainly,
from CERN and JINR Member States and other places at-
tended the school.

Thirty-two lectures were given by leading world
specialists in various fields of high energy physics in the
framework of the school; they were accompanied by spe-
cial discussion sessions for better mastery of the informa-
tion. I. Tkachev (INR RAS) gave a basic course on cos-
mology, JINR staff members A. Sapronov and R. Sadykov
were leaders of two discussion groups.

Eight students from JINR attended the school, four
other students came from Russian institutes and nine stu-
dents from institutes of Member States: Bulgaria, Poland,
Romania, Slovakia, the Czech Republic, and Hungary.
They had additional support from JINR.

Participants showed much interest in lectures on sci-
entific programmes and plans of further development of
CERN and JINR which were traditionally presented by the
leaders of these scientific centres Professor F. Gianotti and
Academician V. Matveev.
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CTaBWJIM PYKOBOIUTEIH JTHX HAyYHBIX
1eHTpoB npodeccop D. JxkaHOTTH 1 aKa-
nemuk B. A.Marsees.

B mporpamMmy IIKOJNBI HECKOJIBKUX
MTOCIICTHUX JIET yXKE BKITFOYATH KpPaTKHU
Kypc oOy4YeHHs METOAaM IpeICTaBICHUS
HAy4HBIX PE3yJbTAaTOB OOIIECTBEHHOCTH.
Ha 310t pa3 nociie ekuuii )xypHaIuCTOB
BBC B kauecTBe MNpakTHYECKUX 3aHs-
TUI POBOJUICS KOHKYPC CTYAECHUYECKUX
MIPOEKTOB, IJ€ Kaxjas IAUCKYyCCHOHHAs
rpyTIIa BRICTYIIANA Ha BRIOPAHHYIO TEMY.
JKropu xKoHKYpca BO3MIaBIsLT mpodeccop
3. Jlunnecton, yCIENIHO PYKOBOIWBIIHN
OpraHu3aIfel TUX LIKOJI Ha TPOTSHKECHUN
MHOTI'UX JICT.

Illxona B HopBeruu 3anoMHUTCS
TaKXKe 3aMCUaTeIBHBIMUA OKPYKAIOIIHMU
meii3a)kaMi M IKCKYPCHSIMH, BO BpeMs
KOTOPBIX OT yYaCTHHKOB NOTPeOOBAIHCH
MPAaKTUYECKH AabIUHACTCKUAE HaBBIKH.
Ho rmaBHBIM, KOHEYHO, CTAJIO0 OOIIECHHE,
B pe3ysibTaTe KOTOPOro OyAyIllue y4deHbIe
Jy4Ille y3HAJTU W CTaJld [MOHHMATh JPYT
Ipyra.

—— A E T o —
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O nmnianax LIEPH Ha 6ynymee

HnTepsbio renepanbHoro aupekropa LIEPH ®. [I:kaHoTTn
)KypHany «Symmetry Magazine» 8 c¢eBpans 2016 r.

['eHepanbhbil anpekTop LIEPH ¢ aHTy3snmasmom pacckasbiBaeT o
nporpecce yn 6yayLien nporpamme mccsjienosanmi Ha BAK, Ho 3To nmib
4acTb ee 3aAyMOK.

Puznk Pabriona [I:KaHOTTH MPHCTYMHUIa K CBOMM OOSI3aHHOCTSIM
MATHaALATOro Mo c4yeTty reHepanbHoro avpektopa LEPH 1 sHBaps
2016 r. OTtBeuass Ha BOMpOCHI XXypHarna «Symmetry», oHa pacckasasa,
KaK MpOJBHralTCsl camble GOSIbLIME W BasKHbIE 3afa4M B MCCIIEAOBAHHSIX.

Bropo¥ umkn nccienosannii Ha BAK yxke BoBclo mpet. YUrto obe-
IaeT Hay4yHasi MporpamMma B 3TOM ropy?

StoT rog 6ymeT odeHb BaxkHbIM. B npoiwiom rogy mel B 1,7 pasa
YJIyYIIMJIM TIOKa3aTesl SHEPTHH, M TeNepb Mbl HE CKOPO CMOXKEM Che-
JlaTh elle OOMH TaKOW OOJIbLIOH Liar.

OTOoT rog 6yOeT rOAOM «MOJTyYEeHHs] CBETMMOCTH», KAK Mbl TOBOPHIM.
Hawa uenb — npepgocTaBrTh 3KCMEPHMEHTATOpaM Mo KpanHeN Mepe B
MSITh-IIECTb pa3 6oJiblie AaHHBIX, YeM B MPOIIOM rofy. Torga MoxHO
OyQeT NMpOBOAMTD B KCMIEPUMEHTax Goriee TOYHbIE M3MEPEHHSI MPOLIEC-
coB CTaHmapTHOM MOMENM M YacTHL, BKiovasi 6030H Xurrca. Ham He-
06xoanmMo ele 6osiee TOYHO M3YUYMTb 3TY OYEHb OCOOEHHYIO M OTHOCH-
TENbHO HEAABHO OTKPBITYIO YaCTHLY, TOTOMY YTO OHa OTKPbIBAET ABEPb
B MMp HOBOF M3MKH. Takyke B IKCMEprMeHTax OyAyT M3MepsiTbCsi
pelKHe MpOLIECChl M MPOBOANTBHCS MOMCK HOBBIX YaCTHL. Y Hac MOsBST-
Csl HOBble BO3MO3XKHOCTH IS OTKPBITHHM HOBOM BHMI3MKH, €CJIM MaTyll-
Ka-rpypopa 6yneT 6arock/IoHHa K HaM M MPeNOCTaBHUT HaM BO3MOXK-

A Dbrief course of methods to pres-
ent scientific results to the public has
been included in the agenda of the school
for several recent years. This time, after
the lectures by BBC journalists a com-
petition of student projects was held as
practice classes, where each discussion
group spoke on a selected topic. Professor
E. Lillestol, who had been a successful or-
ganizer of these schools for many years
before, headed the competition jury.

The participants of the school will
also remember wonderful landscapes and
excursions where they had to demonstrate
skills of mountain climbing. But the main
pleasure was in contacts that resulted in
better understanding among young scien-
tists.

—EI

Q&A: The future of CERN

Interview given by CERN Director General F. Gianotti to
Symmetry Magazine on 8 February 2016.

CERN’s Director General is enthusiastic about the progress and
prospects of the LHC research programme, but it’s not the only thing
on her plate.

Physicist Fabiola Gianotti started her mandate as the fifteenth
Director General of CERN on 1 January 2016. She recently answered
a few questions for Symmetry about what her biggest priorities and
challenges are moving forward.

LHC Run 2 is in full swing. What does the scientific programme
promise for this year?

This year is going to be very important. Last year we made a big
step in energy, a factor 1.7, and it will be a long time before another
such step will be made in the future.

This year is going to be the year of “luminosity production”, as we
call it. The goal is to deliver to the experiments at least a factor of five
to six times more data than last year. With these data the experiments
will be able to perform more precise measurements of Standard Model
processes and particles, including the Higgs boson. We need to know
this very special and relatively newly discovered particle with a much
higher precision than today, also because it is a door into new physics.
The experiments will also measure rare processes and look for new
particles with increased opportunities to discover new physics, if nature




HOCTb MCCJIeoBaTh HOBYIO DH3HKY B SHEPreTH4YeCKOM
wkane BAK.

KakoBbl ocHOBHble nmpuopnTeThbl M 3agayn Bamero
ruiada pabotsi B LIEPH Ha Bpemsi Bamwet paboTs! B 3TOH
JOJI3KHOCTH?

[TpropnTeTbl — COXpaHSATb M MPHYMHOXKaTb BbICO-
Kne cranpgapTbl LIEPH Bo Bcex obnacTsix OesiTeNbHOCTH
LIeHTpa.

Hawa nepBasi 3agava — wnccrienoBanvsi B dpyHpa-
MeHTanbHOM prsrke. Cenvac Mbl MOOEPHM3HPYEM M
yrpasJisieM CaMbIM MOILHbIM B MMpD€e YyCKOpHTeJieM. Y Hac
OYeHb MHTepecHasi Hay4Hasi rporpamma pa3sHoobpas-
HbIX MCCrienoBaHmi. Kl Mbl iymaem o Gyayuiem.

[lns nccrieqoBaHyM B Haller obracTh HEOOXOAMMbI
OUY€eHb CJIO¥KHbIE BbICOKOTEXHOJIOMMYHbIE NMPHOOPBI, MO-
3TOMYy APYIrOW BajKHeMLIen 3afadven Osisl Hac SBJISIeTCH
paspaboTka HeOOXOOMMBIX TMEPENOBbIX TEXHOJIOTHH,
KOTOpble 3areM OynyT nepenaBaTbesi obwectBy. OHu
BRJIIOYAIOT psifi 06/1acTer, TAKMX KaK CBEPXIIPOBOMSILIME
MarHvTbl, BaKyyM, KDUOI'€HHKa, JIEKTPOHVIKA, BbIYHCIIN-
TesnbHasi TexHrka. Crieqyomym BakHbIM 3JIEMEHTOM SIB-
JISETCS MOArOTOBKA MOJIOAEKH — M HE TOJIBKO 3aBTpalll-
HMX MOJIOObIX YY€HbIX, HO M LIKOJIBHMKOB, M LIKOJIbHBIX
yunTenen. ¥l nocnenHee, HO HE MeHee BayKHOE, — 3TO
MHMPpHOE COTPYOHMYECTBO, T.€. MOAHep:KaHue craTtyca
LIEPH Kak ueHTpa, rae JIlogy Co BCeX YIrOJIKOB MHpa MO-
ryT paboTaTb BMECTE BO MMsl HAYKH.

is kind enough to have put new physics at the energy
scale explored by LHC.

What are the main priorities and objectives in your
plan of work for CERN during your mandate?

The priorities are to maintain and expand CERN'’s
excellence in all its components.

Research in fundamental physics is our first
mission. We are operating and upgrading the most
powerful accelerator in the world. We have a compelling
scientific diversity programme. And we are preparing
for the future.

Our field requires very complex, high-tech
instruments, so another essential component of our activity
is to develop the needed cutting-edge technologies,
which are transferred to society. They cover a variety of
domains, including superconducting magnets, vacuum,
cryogdenics, electronics, computing. Another important
element is training young people — not only tomorrow’s
scientists but also school kids and school teachers. Last
but not least, peaceful collaboration, i.e., maintaining
CERN as a place where people from around the world
can work together in the name of science.

And the main challenges for the next five years?
Every day brings new challenges. In my opinion,
the most important challenge for our community in the

OANDKECT
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A Kakne oCHOBHble 3apjaun y Bac Ha 6nmkarwmme
5 net?

Kazkabi¥1 HOBbIV fieHb MPHMHOCHT HOBbIe 3aaayn. Kak
MHe KaykKeTcCs, camasl BayKHasl 3afada [Jis Hallero Koji-
JIeKTMBA B 3TH OnvsKaviive rofbl — MOArOTOBUTh AJIS
LEPH 6ynywee n co3mgaTh MOPSiHOK M OVMCUMIUIMHY B
EBpone, B obumemrnpoBom KoHTekcte. B 2019-2020 rr.
Mbl 06HOBMM EBponerickyio crparteruio no ¢pusmnke ya-
crry (ECPY) n paspaboTaeM OOPOXKHYIO KapTy MCCe-
OOBaHMM B 3TOM 0OOJIaCTHM Ha MpEeNCTOosilMe roAbl. DTO
OyHeT o4YeHb Ba)KHOE M Harpsi>KEeHHOEe BpeMsi OJisl Halle-
ro KOJyleKThBa. Mbl 0OJixKHbI 6yOeM OCHOBbIBAaTbCSl Ha
TOM, YTO MbI y3Ke y3HaJlM CO BpEMEHH MpeabIayLIeH Mpo-

Jy6Ha, 5 ampers.
T'enepansuslii nupexrop LHEPH @. /IxanoTTu BICTynaeT
Ha TOP>KECTBEHHOM 3aCelaHuH, NOCBseHHOM 60-neturo OV

Dubna, 5 April. CERN Director General F. Gianotti is talking at
the ceremonial meeting on the 60th anniversary of JINR

years to come is to prepare the future for CERN and
the discipline in Europe, within the worldwide context.
Between 2019 and 2020 we will update the European
Strategy for Particle Physics and define the roadmap of
the field for future years. It will be a very important and
intense time for the community. We will have to build
on what we’ve learned since the previous ESPP in 2013.
A big role will be played by the LHC results — what we
find at the LHC and what we don’t find.




rpammbl ECPY 2013 r. Bosbuiyio posib 3mech chirparoT
pe3ynbTaTthl 3KCreprumeHToB Ha BAK — 4To Mbl 06Hapy -
MM Ha BAK w 4dto HeT.

B LHEPH y:xe nnaHuMpyioT cliefyiolylo yCTaHOBKY,
npopoJiKarouyio nccienosannss BAK?

Mbl y:ke aymaem o Oyaywem. Bpemsi ewe ecTb;
Mbl Havann obcy:kpath cTpouTenscTBo BAK B Hauane
1980-x, n yckopuTtenb Hadan pabotats B 2010 r. Ons
3TOro rnpoekTa norpebosanocs 25-30 neT, OT NEPBbIX
3alyMOK [I0 3arycKa yCTaHOBKH.

[MoarotoBka OyayLIvX MPOEKTOB MPOXOAUT MO TPEM
HarpaBJIEHHSIM: MOIlIHAasi Hay4HO-MCCJieAoBaTebCcKas
nporpamma M KOHCTPYKTOPCKHE pa3paboTKH [Jisl yCKO-
pHUTENSs; KOHCTPYKTOPCKHME pa3paboTKU KOJUlafaepoB
BbICOKMX 3Hepru#, Bkiodas CLIC n FCC; a Tak:ke n3y-
YeHne OOMOJIHUTENbHBIX BO3MOYXKHOCTEN YCKOPHTENbHO-
ro komriekca LUIEPH — B pmoronHeHne K Kosnnavgepam
BbICOKMX 3Heprmv. Ha camom pene ceropmHs B dH3KKe
4acTHL TaK MHOI'O MHTEPECHBIX 3afay, M TOJIbKO OOHOTO
MeTopa HEOOCTaTO4YHO, YTOObI pelaTh MX.

Kak Bbl mpencraBinsieTe cebe MONOXKEHNE W POJib
LIEPH B rno6anbHoM KapTHHE GOJbIIOA HAyKN CErOfHs?

B ¢dyHpameHTanbHOM Hayke elle MHOIoO OTKPbIThbIX
BOIMPOCOB: OT TEMHOW MaTepHH IO TEMHOH SHEPIHH, OT
aCMMMETPHH MaTePHH-aHTHMaTEPHH KO MPObIIeMbl apo-
MaTtoB M T.A. Hn ofMiH OTHENbHBIM NMPOEKT, HM OfHO He-
OCTIOpHMOE NOKa3aTeJIbCTBO HE MOTYT MO3BOJIMTb Ham
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JaTh Ha HMX OTBeT. EAMHCTBEHHBIM MyTb YCIELHO pe-
waTh MX — KMCMOJIb30BaTh BECh HAOOP MOAXONOB, CO3-
OaHHbBIX B JAHHOW 06J1aCcTh. 3TO M YCKOPHTEJIH BbICOKHX
SHEpPrHH, Y MOA3eMHbIe JETEKTOPbI, KOTOPbIE HILYT TEM-
HYIO MaTepHIO WJIM pacraf NMpOTOHOB, M M3y4yeHHe KOC-
MOCa, ¥ SKCMEPUMEHTbI C HENTPHHO H T. 1.

Hu opHa cTpaHa, HM OOMH pErvioH He MOXKET IO-
CTPOWTDb M peaim3oBaTbh Takve npoeKThl. [loaTomy dwu-
3MKa YacTHL M acTpo4acTHll Bce OOsiblie CTaHOBHTCS
061eMHPOBOH. Mbl HOJ3KHBI MPEAOCTABIIATD HALIKM yCTa-
HOBKHM [PYTMM, YTOObI OMTMMHU3HNpPOBATh YeSIOBEYECKHE,
TeXHOJIOrMYeckre M priHaHCOBble pecypcbl. Mbl HOIK-
Hbl COTpPYOHHWYaTb, COXPaHsisi COPEBHOBATENbHbIF OYX,
KOTOPBIM BCErAa OYEHb MOJIE3EH U TOMOraeT MpOABHKe-
HHIO K yCIEXYy.

Kypnan «Symmetry Magazine» Munucmepcmesa
anepeemuxu CILIIA,

cosmecmmuoe uzoanue Fermilab/SLAC
symmetrymagazine.org

Is CERN already making plans for a successor to
the LHC?

We are already preparing for the future. It’s not
too early; first discussions of the LHC took place at the
beginning of the 1980s, and the LHC started operation
in 2010. This project required 25 to 30 years from first
ideas through first operation.

Preparation for the future proceeds along three lines:
a vigorous accelerator R&ED programme; design studies
of future high-energy colliders, including CLIC and FCC;
and exploration of additional opportunities offered by
the CERN accelerator complex — complementary to
high-energy colliders. Indeed, the outstanding questions
in today’s particle physics are so numerous and difficult
that a single approach is not sufficient.

How do you see CERN and its role in the global
picture of big science today?

The open questions in fundamental physics cover
a broad range of issues, from dark matter to dark
energy, from the matter-antimatter asymmetry to the
flavor problem, etc. There is no single project, no single
smoking gun that allows us to answer them all. The only
way to address them successfully is to deploy the full
set of approaches that the field has developed. These
include high-energy accelerators, underground detectors

EI

looking for dark matter or proton decay, cosmic surveys,
neutrino experiments, etc.

No single country, no single region can build and run
all these projects. That’s why particle and astroparticle
physics are becoming more and more global. We have
to share the facilities in order to optimize the human,
technological and financial resources. We have to
collaborate, still maintaining a little bit of competition,
which is always very healthy and very stimulating.

From Symmetry Magazine,

a joint Fermilab/SLAC publication,

US Department of Energy, Office of Science
symmetrymagazine.org
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