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NabopaTopusi TeopeTuyeckomn pusnkm
uMm.H.H. Boronto6oBa

[Ipoananu3upoBaHbl CBOMCTBa M MaccoOBOE paclpe-
ACJICHUC YJIbTpaHAMAarHUYCHHBIX aTOMHBIX AA€pP, BO3HH-
KaloIMX B CTOJKHOBEHHUSX TSDKEIBIX MOHOB, KOpE Mar-
HUTApOB, TIPH B3pbIBE CBEPXHOBBIX THHa Il M ciamsHMIX
HEHTpPOHHBIX 3Be3A. /I JnuamasoHa HaNPsDKEHHOCTH
marautHoro nons 0,1-10 TTx adpdexr 3eemana mpuBoanuT
K JIMHEHHOMY SJIEpHOMY MarHUTHOMY OTKJIMKY C Iapame-
TPOM BOCHPHUMMYHMBOCTH, 3HAYUTEIIHHO IPEBBIIIAIOIINM
anepHbIi §-paxrop. COOTBETCTBEHHO, SHEPTHS CBSA3H BO3-
pacTtaeT Ui SAep ¢ OTKPHITO 000JI0YKOM M yMEHBIIaeTCs
JUTSL SIZIEP € 3aKPBITOH 000I0UKOM. 3aMETHOE YCHUIICHUE BbI-
X0JZa COOTBETCTBYIOLIMX MPOAYKTOB B3PBIBHOT'O HYKJICO-
CHHTE3a C aHTUMAarndCeCKUuMM 4YucCjIaMy MOATBEPKIAACTCA
pe3y/bTaraMu HaOJFOICHHH.

Kondratyev V.N. Zeeman Splitting in Structure and Com-
position of Ultramagnetized Spherical Nuclei / Phys. Lett. B.

2018. V.782. P.167-169. https://doi.org/10.1016/j.physletb.
2018.05.004.

HccnenoBana GpyHKus OOIBIINX YKIOHEHHH JIBYX Be-
JMYWH, XapaKTePHU3yIOLIHUX JIABUHHYIO TUHAMHKY MOJICITH
«raise and peel», 4ncia INTOK, yIaJICHHBIX JJaBUHAMH, U
YHCiIa II00aTbHBIX JIABHH, IPOXOASIINX Yepe3 BCIO CHUCTe-
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My. s 3TOrO MCnoNb30BaHa UX CBS3b C MMHUMAJIbHBIM
CcOOCTBEHHBIM 3HAYEHHUEM TaMHJIBTOHHAHA XX7 MOIEIH
CO CKpPYUYEHHBIMU T'PAaHUYHBIMH yCJIOBUSMU. KyMynsiHTBI
9TUX JIBYX BEJUYMH BBIUMCJICHBI ACUMIITOTUYECKU B Ipe-
Jiesie OOJBIIOTro pa3Mepa CUCTeMBbL. [IepBbie KYMYJISIHTBI,
T. €. CPCIHKME 3HAYCHUS, TIOATBEPIKAAIOT TOUHBIC (opmy-
JIBI, THIIOTE3HI [T KOTOPBIX OBUIH MPEIOKEHBI HA OCHOBE
aHaIM3a KOHEYHBIX cucTeM. Omucan (Hha3oBHIi epexos OT
KPUTHYCCKOTO K HEKPUTHUYCCKOMY ITOBEICHHUIO (DYHKIIUU
OONBIMX YKIOHCHHU TIIOOABHBIX JaBHH, OOYCJIOBJICH-
HBIM aTUMUYHBIM 3HAYEHHEM YHCIa TUIMTOK, YAaJIIeMbIX
JIaBUHAMU 32 €IMHUILY BPEMEHHU.

Povolotsky A.M., Pyatov P.N., Rittenberg V. Large Devia-
tions of Avalanches in the Raise and Peel Model // J. Stat. Mech.:
Theory and Experiment. 2018. V. 5. P.053107.

B HacTosimeit padbote mpoaoKarTCs UCCIICIOBaHHMS
CICIHAIbHBIX 00P-30MMepP(EbIOBEIX TOIMHOI000pa-
3Wi B CiIydae, KOrma OOBEMITIONIee CHMIUICKTHYECKOe
MHOTOOOpasne oONagaeT COIIaCOBAaHHOM WHTETpHpYye-
MOH KOMIUIEKCHOW CTPYKTYpOH, T.€. Korga OOBeMIIto-
Iiee MHOTrooOpasue siBisieTcs anredpandeckuM. B atom
cilyyae Mbl TIOKa3blBaeM, Kak CIelUallbHas T'eOMETpHs
Bbopa—-3ommepdenbaa cBoauTcs kK Teopur Mopca Ha J10-
MIOJTHEHUAX K OOMIBHBIM AuBH30paM. OTCIOA BBITEKAET
KOHCTPYKIMS JIATPAHKEBOH TEHH OOWIHLHOTO IHUBU30pa

Bogoliubov Laboratory of Theoretical Physics

Properties and mass distribution of ultramagnetized
atomic nuclei that arise in heavy-ion collisions, magnetar
crusts, during Type II supernova explosions and neutron
star mergers are analyzed. For magnetic field strength
range of 0.1-10 TT the Zeeman effect leads to linear nu-
clear magnetic response with susceptibility parameter
exceeding significantly nuclear g-factor. Respectively,
binding energies increase for open shell and decrease for
closed shell nuclei. Noticeable enhancement in a yield of
corresponding explosive nucleosynthesis products with
antimagic numbers corroborate with observational results.

Kondratyev V.N. Zeeman Splitting in Structure and Com-
position of Ultramagnetized Spherical Nuclei / Phys. Lett. B.
2018. V.782. P.167-169. https://doi.org/10.1016/j.physletb.
2018.05.004.

We study the large deviation functions for two quanti-
ties characterizing the avalanche dynamics in the raise and
peel model: the number of tiles removed by avalanches
and the number of global avalanches extending through
the whole system. To this end, we exploit their connec-
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tion to the groundstate eigenvalue of the XXZ model with
twisted boundary conditions. We evaluate the cumulants
of the two quantities asymptotically in the limit of the
large system size. The first cumulants, the means, confirm
the exact formulas conjectured from the analysis of finite
systems. We discuss the phase transition from critical to
noncritical behavior in the rate function of the global ava-
lanches conditioned to an atypical value of the number of
tiles removed by avalanches per unit time.

Povolotsky A.M., Pyatov P.N., Rittenberg V. Large Devia-
tions of Avalanches in the Raise and Peel Model // J. Stat. Mech.:
Theory and Experiment. 2018. V.5. P.053107.

In the present paper, we continue the studies of special
Bohr—Sommerfeld submanifolds in the case when the am-
bient symplectic manifold admits a compatible integrable
complex structure, which means that the ambient mani-
fold is algebraic. For this case, we show the reduction of
special Bohr—Sommerfeld geometry to the Morse theory
on the complements to ample divisors. One deduces from
this a construction of Lagrangian shadow of ample divi-
sor in algebraic variety which presents an example of the
correspondence “algrebraic vs. symplectic”. One presents
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B aireOpanmdecKkoM MHOTOOOpPA3HH, YTO SBISETCS TIPHMeE-
POM JIBOMCTBEHHOCTH «alIreOpamdecKoe VS CUMILICKTHYC-
ckoe». Ilpennaraercs yciioBue CyLIECTBOBaHMS JarpaH-
JKEBOU TEHU, a TaKXKe MPUBEACHBI IPUMEPHI JIarPaHKEBBIX
TEHEH HEKOTOPHIX OOMIIBHBIX TUBU30POB HA TPOCKTUBHOM
IJIOCKOCTH, KOMILUIEKCHOW KBaJIpHKe, MHOrooOpasuu (uia-
TOB.

Tiopun H. A. Cnieunanbhbie 60p-30MMepdesbI0BbI JlarpaH-

JKEBBI TIOZIMHOTO00pa3us B areOpandecKux MHOTO0Opasusx //
U3B. PAH. Cep. marem. 2018. T. 82, Bem. 3. C. 170-191.

JlaGoparopus saepusix peaxunii um. I. H. dneposa, HiOHB.
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Na6opaTopusa MHPOPMaALMOHHBLIX TEXHOMOMUM

B JIAT B corpyauuuectse ¢ IIpemoBckum yHuBep-
cuteroM (CioBakusi) pa3pabOTaHbl U PEATHU30BAHBI all-
TOPUTMBI U MPOTPAMMHOE 00ECIICUCHUE I YUCIICHHOTO
MOJICITUPOBAHUS MTPOIICCCOB B3aMMO/ICHCTBUS BOIBI U T10-
PHUCTBIX MaTepUAIOB. AKTYaJIbHOCTh JaHHBIX HUCCIICI0BA-
HUI 00yCIIOBIICHA TEM, YTO (PU3UUCCKUC XAPAKTCPUCTUKU
MMOPUCTBIX MATEPUAIOB CYIICCTBCHHO 3aBHCSAT OT HACHI-
MICHHOCTH BOJIOH ¥ BJIMSIOT HA MPOYHOCTHBIC, 3aIIUTHBIC

VYuacTHHKH paboT 10 3aBeplueHnto cOopku MarHuTHOU cucteMbl [ HC-2 Gabpuky cBEpXTSIKENBIX AJIEMEHTOB

The Flerov Laboratory of Nuclear Reactions, June. The participants of the final assembling of the GNS-2 magnetic system
of the Factory of Superheavy Elements

an existence condition for Lagrangian shadows, as well as
some examples of certain ample divisors in the projective
space, the complex quadric and the flag variety.

Tyurin N.A. Special Bohr—Sommerfeld Lagrangian Sub-

manifolds in Algebraic Varieties // Izv. Math. 2018. V.82, No. 3.
P.170-191.

Laboratory of Information Technologies

LIT researchers in cooperation with their colleagues
from the University of PreSov, Slovakia, have developed
and implemented the algorithms and software for the nu-
merical modeling of the processes of water and porous ma-
terials interaction. The importance of these studies is re-
lated to the fact that the physical characteristics of porous
materials depend significantly on the saturation of water
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U JpyrHe CBOMCTBa JaHHBIX MarepranoB. OJHUM U3 HaH-
OoJiee pacrpoCTPAaHEHHBIX THIIOB IOP B HATYPAJIbHBIX H
HCKYCCTBEHHBIX CTPOUTENIBHBIX MarepHanax SBISOTCS
TaK Ha3bIBaCMBIE CIICTIBIC TIOY3aKPBITHIC TOPBI, HIIX TOPBI
MeIIoYHOro Tuma. B manHOW pabore pa3paborana Tpex-
MepHasi MOZIEJIb TAKOTO THIA MOp. DTa MOJEIb HUCIOIb30-
BaJIach JUIS MOJIEITMPOBAHUS MTPOLECCOB B3aUMOICHCTBUS
BOASHOTO Tapa ¥ WHIMBUAYAIbHOH MOpPBI THOPUIHBIM
METOJIOM, COYETAIONINM B ceOe METO/| MOJICKYJISIPHOM -
HAMHUKH ¥ METOJl, OCHOBAHHbII Ha HCIOJIb30BaHUH ypaB-
Henust qud¢dysun. CrenuanbHble HCCIIEIOBaHHS ObLIH
IMPOBEACHBI NJIsI ONIPEACIICHUA 3aBHCUMOCTECH MECXIY pas-
JWYHBIMH pean3aldsMUA TEPMOCTATOB M COXPAaHEHHEM
TEPMOANHAMHYECKUX M CTATHCTHYCCKUX XapaKTEPUCTHK
CHCTeMbl BOJSIHOW map—mopa. beuto mccienoBano aBa
THITa HBOJIOLUH CUCTEMBbI BOASHOW Iap—Iopa: BICHIXa-
HHE U HaMOKaHHe Nopbl. Takxke ObUIO MPOBEJCHO MOJTHOE
uccienaoBanue cBOUCTB nuddy3nonHoro koddpduineHTa,
TG PYy3MOHHONW CKOPOCTH M IPYTUX TUPQPY3NOHHBIX TT1a-
paMeTpoB CHCTEMBI BOJSIHOM I1ap —I1opa.

Huxkonoe D.1, Ilasnyw M., [lonosuuesa M. // Eur. Phys. J.
Web Conf. 2018. V. 173, No.06009. P.1-4.

HccnenoBanust mporueccoB B 00JacTH OOMydeHHs
MaTepHaIOB TSDKEIBIMH HOHAMU BBICOKHX YHEPIUil Mpo-
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BOZSTCS Ha NMIPOTSHKEHUN HECKOJIBKUX AeCATUICTHH. B Ha-
CTosIIEee BPeMs ATl MAaTeMaTH4eCKOr0 MOJEIUPOBAHUS
YKa3aHHBIX MPOLECCOB MPHMEHSIOTCS B OCHOBHOM Clle-
JYIOIINE MOAXOBI: MOJETh TEPMUIECKOTO MUK U METOJ
MOJIEKYJISIPHON TNHAMUKH.

B pamkax HenpepbIBHO-aTOMHUCTHYECKOH MOJIEIH, SIB-
JSTFOIIEHCsl KOMOMHAIMEH MOJENN TEPMHUYECKOTO TIHKa U
METO/a MOJIEKYJISIPHON IMHAMHUKH, Pa3BUT MOAXOJ, Ha OC-
HOBE KOTOPOTO MCCIJIEI0BAHBI TIPOIIECCHl B MUIICHH U3 HU-
KeJIs Ipy 00JTydeHUH HOHAaMHU ypaHa ¢ sHeprueit 700 M»aB.
Jlis pelieHusi ypaBHEHUH HeNpepbIBHO-aTOMUCTUYECKON
MOyIeNN pa3pabdoTaH MPOrpaMMHBII KOMIUIEKC U IIPOBeJie-
HO TECTHPOBaHKE Ha rereporeHHoM kiacrepe HybriLIT.

B pamkax npoBeAEHHBIX UCCIEAOBAaHUNA MOXHO cle-
JIaTh CJIEAYIOIINE BHIBOJBI:

1) HenmpepbIBHO-aTOMHUCTHYECKAsi MOJIEIb B OTIIMUHUC
OT MOJIEJIM TEPMHUUECKOTO MHKa MO3BOJISIET MOJIY4YUTh 00-
Jee JeTalbHyI0 HH(GOPMALUIO O MOAEIUPYEMOH CUCTEME,
a B OTIIMYHE OT METO/Ia MOJICKYJIIPHON AMHAMHUKH MO3BO-
JISIeT PaccMaTpHUBaTh MPOIECCH B IIUPOKOM IHAaNa3oHe
SHEPTUHU HAJIETAIOLIETO TSHKEJIOTO HOHA HAa MUIIICHD;

2) WM3MCHEHHE MapaMeTPOB MOJACTH CHIIBHO BIIHSET
Ha PEe3y/bTaThl PacueToOB, U MIO3TOMY BBIOOP IapamMeTpoB
MOJIENN JOJDKEH ONPEACIATHCS B 3aBUCHMOCTH OT JKCIIe-
PUMEHTAIbHBIX JaHHBIX.

and affect the strength, protective and other properties of
these materials. One of the varieties of pores, often found
in natural or artificial building materials, are the so-called
blind pores of dead-end, or saccate, type. A three-dimen-
sional model of such pores has been developed in this
work. This model was used to simulate the interaction of
water vapor and individual pore by molecular dynamics in
combination with the diffusion equation method. Special
investigations have been done to find dependences be-
tween thermostats implementations and conservation of
thermodynamic and statistical values of the system “water
vapor—pore”. Two types of evolution of the system “water
vapor—pore” have been investigated: drying and wetting
of the pore. A complete investigation of diffusion coeffi-
cient, diffusion velocity and other diffusion parameters has
been performed.

Nikonov E., Pavlus M., Popovicova M. // Eur. Phys. J. Web
Conf. 2018. V.173, No.06009. P. 1-4.

Over the last few decades, active research in the field
of materials irradiated with high-energy heavy ions has
been carried out. At present, the following approaches are
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used for the mathematical modeling of these processes:
a thermal spike model and a molecular dynamics method.

In this work, an approach has been developed which
is based on a continuous-atomistic model that consists of
the combination of a thermal spike model and a molecu-
lar dynamics method. Based on the developed approach,
processes in a nickel target exposed to 700-MeV uranium
ions were investigated. In order to solve the equations of
the continuous-atomistic model, a software complex has
been developed and tested on the HybriLIT heterogeneous
cluster.

Within the conducted research, we can conclude the
following:

1) Continuous-atomistic model, in contrast to the
thermal spike model, allows obtaining more detailed infor-
mation about the system under simulation, and unlike the
molecular dynamics method it allows one to consider the
processes in a wide range of energy of the incident heavy
ion onto the target;

2) Changes in the model parameters strongly affect
the calculation results, so the choice of the model parame-
ters should be done according to experimental data.
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bamespan b., /umosa C.H., Ilyzvinun HU. B., [ly3vinu-
na T 11, Tyxnues 3. K., Xpucmoe U.I., Xpucmosa P. /., [llapu-
nos 3. A.// Eur. Phys. J. Web Conf. 2018. No. 173. P.03005.

Na6opartopus pagunaunoHHon buonornu

Corpynnukamu Jlaboparopun pagualioHHOW OHo-
JIoTMM Ha Tyukax yckoputens Y-400M Jlaboparopuu
snepHbIX peakuuii um. [. H. @riepoBa BINOIHEH MUPOKUI
LUKJI ACCIICAOBAaHUN MOJEKYSPHBIX HAPYIICHUH B KIIET-
KaXx YeJIOBEKa IPH ICHCTBUY HOHU3UPYIOIINX H3ITyUYCHHUHN C
Ppa3HbIMU (1)1/131/I'~ICCKI/IMI/I XapaKTECPUCTUKAMU: TaMMa-KBaH-
TOB M YCKOPEHHBIX TSKEIBIX MOHOB. C HCIIONB30BAaHHEM
METO/IOB UMMYHOIIUTOXUMHUH U3y4eHO (HOPMHUpPOBAHUE U
penaparus KIaCTepHBIX TBYHUTEBBIX pa3peiBoB JJHK —
Hanboliee TSDKEJIOro Kiacca MOJICKYJISIPHBIX HapyLICHHH
TeHETHYECKUX CTPyKTyp. Momudurnmposannsiii B JIPB
METOJI aHaji3a CTPYKTYPbl KOMIUIEKCHBIX TOBPEKICHUN
JHK — wmeTon HeaBTOMAaTU3MpPOBAaHHOIO MOACYETa pa-
JMAOHHO-UHTyTUPOBAaHHBIX (DOKYCOB B TPEXMEPHBIX
M300paKeHUAX sAaep OOMYYCHHBIX KIIETOK, PEKOHCTPY-
HPYIOIMHAX BECh O00BEM KIETOYHOTO snpa, — oOIamaer
BBICOKOW YYBCTBUTEIBHOCTBIO, SBIISCTCS IKOHOMHUYECCKU
JOCTYIHBIM U MOXKET HIMPOKO NPUMCHATHCA 1A I[aﬂbHei/lI'
IINX WCCIICAOBAaHWN, HANPABICHHBIX HA W3y4YCHHE IIPO-
CTPaHCTBEHHO-BPEMEHHOTO pPAaCIpeNeNieHus Pa3ITHIHBIX

AT THE LABORATORIES OF JINR

tunoB nospexaenuit JAHK npu neiictBuu MOHHU3MpYIO-
X u3aydeHuil. Vcnonb30BaHue aHHOrO MoAXoja Io-
3BOJIIET JOCTUYb BBICOKOM CTENEHH TOYHOCTH IPOCTPAH-
CTBeHHO-BpeMeHHoro aHanu3a YH2AX/53BP1 ¢okycoB u
MIPOBECTH JETATBHBIN aHAIN3 CTPYKTYPBl U MOP(HOIOTHI
CJI0OKHOOPTAaHU30BaHHBIX (JOKYCOB B TPEKax 3apsUKEHHBIX
4acTull.

DKCHEPUMEHTAIBHO YCTaHOBIECHO, YTO OOJydeHHE
KJIETOK YCKOPEHHBIMM HOHAMH HU3KHX JHEPrUil C BBI-
cokuM 3HaueHueM JIIID, xapakTepusyromuMucs y3KUM
TPEKOM C BBICOKOW IUIOTHOCTBIO O-3JIEKTPOHOB, ITPUBOANUT
K (hopMupoOBaHHIO O0JIee CIOKHBIX, YCTOWYMBBIX K peria-
pauuu nospexaenuit JJHK o cpaBHenuto ¢ Bo3nencTBU-
€M HOHOB TOTO e 3apsia ¢ Oosee BBHICOKOHW IHEprHed u
MenbIuM 3HaueHueM JIII3. [Tokaszano, uto npu aeiicTBUN
YCKOPEHHBIX MOHOB € ofiHaKoBbIM 3HadeHueM JII1D ¢op-
mupytoresa nospexaenus JHK ¢ pasnnunoil crenensio
CJIOKHOCTH ¥ pa3HOi 3(h(HEKTUBHOCTHIO UX perapariim.

VYpoBeHnb u cioxHocTh kiacrepoB YH2AX/53BP1
(hOKyCOB 3aBHCHT OT BPEMCHH IMOCIIC 00IydeHus U (HU3u-
YECKUX XaPAKTEPUCTUK HCCIEAYEMBIX BUIOB M3ITyYEHHI.
IIpu nevicTBuM 3apsDKEHHBIX YacTHIl ¢ BBICOKOH JITID BbI-
SBJIAIOTCSI 10 MIECTH M 0oJiee MHANBUAYATIbHBIX (OKYCOB
B KJIACTEpE, B TO XK€ BPEeMs IIPU Y-00IyUCHNH CIIOKHOOP-
TaHW30BaHHBIE KJIACTEPHI HE HAOIIOAtOTCI.

Batgerel B., Dimova S.N., Puzynin I.V., Puzynina T.P,
Hristov 1. G., Hristova R. D., Tukhliev Z.K., Sharipov Z.A. // Eur.
Phys. J. Web Conf. 2018. No. 173. P.03005.

Laboratory of Radiation Biology

At the U-400M cyclotron of the Flerov Laboratory
of Nuclear Reactions, scientists of the Laboratory of
Radiation Biology (LRB) have performed a large series of
studies of molecular disorders in human cells induced by
v rays and accelerated heavy ions — ionizing radiations
with different physical characteristics. With the use of im-
munocytochemistry techniques, the formation and repair
of clustered DNA double-strand breaks have been studied,
which are the most severe class of the molecular disorders
of the genetic structures. A DNA complex damage struc-
ture analysis method modified at LRB — the nonautomat-
ed count of radiation-induced foci in three-dimensional
images of irradiated cells’ nuclei reconstructing the whole
volume of the cell’s nucleus — is highly sensitive, afford-
able, and can be widely used in further research on the
space—time distribution of different types of DNA damage
induced by ionizing radiations. This technique allows high
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precision of the space—time analysis of YH2AX/53BP1
foci and makes it possible to perform a detailed analysis of
the structure and morphology of complex foci in charged
particle tracks.

It has been established experimentally that cell expo-
sure to accelerated low-energy high-LET ions, which are
characterized by a narrow track with a high 6-ray densi-
ty, results in the formation of DNA damage that is more
complex and repair-resistant than the one induced by ions
of the same charge with higher energy and lower LET. It
has been shown that accelerated ions with the same LET
induce DNA damage of different complexity and different
repair efficiency.

The complexity of YH2AX/53BP1 foci depends on
time after exposure and the physical characteristics of the
used types of radiation. High-LET charged particles have
been found to induce up to six and more individual foci in
a cluster, while no complex clusters have been observed
after y irradiation.

The results obtained in research on complex DNA
damage induced by accelerated heavy ions are fundamen-
tal and extremely important for the evaluation of its role
in the mechanisms of ionizing radiations’ lethal and mu-
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[TomyueHHbIE pe3ynbTaThl N3YYEHUS] KOMIUIEKCHBIX
nospexaennit IHK mpu gelicTBUM TSKENbIX YCKOPEHHBIX
HMOHOB HOCAT (PyHIAMEHTAIbHBIN XapakTep U SIBISTFOTCS
KpaiiHe B)KHBIMH ISl YCTAHOBJICHHS MX POJIM B MEXaHU3-
Max peanu3alyy JEeTAIbHOIO M MYTareHHOTO JEHCTBUS
HMOHU3UPYIOMINX M3ITydeHHH. Pe3ynmbrarel mccieqoBaHnit
MO3BOJISIOT TIOJYYHUTh HOBYIO BaKHYIO HWH(DOPMAIHUIO
oponu Qusnveckoro Qakropa B Omonoruueckoi 3¢ dex-
TUBHOCTH MOHM3UPYIOUINX U3IyYCHUH ¢ pasHbIMU (pu3n-
YECKMMH XapaKTEPUCTUKAMU M MOTYT OBITh MCIOJIb30Ba-
HBI TIPH TUIAHUPOBAHUH MPOTHUBOOITYXOJEBOM TEpaIriu C
MIPUMEHEHHEM ITyYKOB 3apsHKEHHBIX YaCTHIL, JUIS ITPOTHO-
3UPOBAHUS PAJUALMOHHOTO PHUCKA TIPHU MIJIOTHPYEMBIX
roJieTax B JaJIbHUH KOCMOC.

AT THE LABORATORIES OF JINR

Y4yeOHO-Hay4HbIN LEHTP

Yueoublii npouecc. B xonmne uronst 10 ctyneHToB Oa-
30BOI Kadenpsl GyHIaMEHTAIBHBIX M MPUKIAIHBIX MPO-
6nem ¢usukn mukpomupa MOTU 3amurTnnm GakanaBp-
CKHE U Maructepckue padoThl.

MesxayHaponHasi JIeTHSISI CTylIeHYecKas Ipak-
THKA. |-I 3Tan npakTUKy Havancs 3 uroHs uid 17 cTyaeH-
ToB 13 FOAP. B Teuenue Tpex Hezelnb MPakTUKAHTHI TIPO-
CIyImand 0030pHBIE JIEKIINH O AEATeIbHOCTH JIabopaTo-
puit OSSN, coBeprmmm SKCKypcHr Ha 0a30BbIE yCTaHOB-
KN ¥ BBITOJHWIN Y4eOHO-HCCIIEIOBATEILCKIE TPOCKTHI.
[ocnenuuit 1eHb MPAKTUKK 110 TPAJUIUK OBLT ITOCBSIICH

Jy0Ha, 4 ntoHs. 1-if aTanm MexIyHapOIHOH cTyaeH4YecKkoi npakTuku B OSSN
Ut ygacTHUKOB u3 FOkHO0-Adpukanckoit Pecybnuku. Ha sxckypenn B Jlaboparopun siaepHbix npooiem um. B.I1. [xenenosa

Dubna, 4 June. Stage 1 of the International Student Practice at JINR for participants from the Republic of South Africa.
On an excursion at the Dzhelepov Laboratory of Nuclear Problems

tagenic effects. These results allow getting new essential
knowledge on the role of the physical factor in the bio-
logical effectiveness of ionizing radiations with different
physical characteristics. They can be used for planning
charged particle beam therapy of tumors and predicting
the radiation risk of manned deep-space flights.
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University Centre

Educational Process. At the end of June, ten students
from MIPT JINR-based Department of Fundamental and
Applied Problems of Microworld Physics defended their
Bachelor and Master theses.

International Summer Student Practice. Stage 1 of
the Practice for 17 students from South Africa started on 3
June. Within three weeks, the students attended introduc-
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OTYeTaM-TIpe3eHTANNAM. B KyIbTypHYyIO IporpamMmy BXO-
TN SKCKypcud B JIMuTpoB, MOCKBY U JIeKIus 00 HCTO-
puu Poccun.

2-1i 9TaI MPaKTHKH IS CTYACHTOB U3 A3epoaiimkana,
Bonrapum, [Monpmmm, Pymerann, CoBakun, Yexuu mpoxo-
Ui 828 UIoms.

JletHsass  cTygeH4yeckasi mporpamma OMHSAUN.
Hauunas ¢ 1 urons 63 yyacTHUKA JIETHEH CTyJe€HUECKON
nporpammsl 2018 1. u3 benopyccun, bonrapun, bpaznnuu,
I'epmannu, Erunra, Urtamuu, Kasaxcrana, Kutas, KyOsl,
[Monbiu, Pymbiauu, PO, Cepbun, Y30ekucrana, YKpauHbl
B TeueHHe 4—8 HeJeNlb BBIMONHAIN CTyIEHYECKHE HC-
ClIeZIOBaTeIbCKUE MPOEKTH B HAYYHBIX MOAPA3AETCHUIX
OUAN.

B mporpamMe mpHUHUMAIOT y4acTHE CTYACHTHI, 3a-
KOHYHBILINE TPETHH MM YETBEPTHIA Kypc OakajaBpuara,
oOyuaronecs B MarucTparype, acliupaHThl IIEPBOTO roa
oOydenusi. OT6Op YYIaCTHUKOB MPOTPaMMBI OCYIIECTBIS-
€Tcs Ha OCHOBE aHAJIN3a aHKeT COMCKaTeseil 1 muceM-pe-
KOMEH/IAINi{ OT MperoaBaTeneii By30B, B KOTOPBIX 00yda-
IOTCSI COMCKATENH, a TAKXKE OT MPEACTABUTENCH HAYTHBIX
opranm3ammii crpan-ygactHur; OUSAN, ¢ xoTopbiMu OHI
BEAyT Hay4IHYIO padoTy.

AT THE LABORATORIES OF JINR

MesxayHnapoaHas IIKOJa MO0 SACPHBIM MeTOAAM
B HayKe 0 ’KH3HH U okpy:xamwmeii cpere «NMELS’18».
22-28 ampens B UepHOTOpHH Npoxoanita MexxyHapomHas
HIKOJIAa TIO AJEPHBIM METOJaM B HayKe O XHU3HH U OKpY-
JKaroleil cpene, opranusoBanHas YHIL, JIH® u JIAIL
[Tkosa ObUIa MOCBSIIEHA H3YUSHHUIO SIIEPHBIX U CMEXKHBIX
METOZIOB JUIl DKOJOTHUYECKUX HCCIETOBAHUI PAa3INYHBIX
SKOCHCTEM, CBA3aHHBIX C 3arpsi3HEHHEM BO3AyXa, BOJIBI
Y TTOYBBI, TEXHOJIOTHAMU OUYUCTKH BOJBI, PAAHOIKOIOTHEN,
PAAMOTEHETHUKOM, a TAKKe C SICPHON MEAUIIMHON (pajno-
M30TOIIB M aJJpOHHAsI TEpalusi) U SACPHBIMHU JIETEKTOpa-
MH B MeIMuuHE. B mporpamMMmy BXOIWJIM KypChI JIEKIUI
110 TEMATUKE ILIKOJIbI, [T03BOJIUBILNE TO3HAKOMUTLCS C Ha-
npaBiIeHUAMHU uccaenoanuii B OUSN u HayuHBIX Oopra-
HU3AIMSIX CTPAaH-YYaCTHUIl M aCCOLMUPOBAHHBIX UJIEHOB
OUAUN. Jlekunu yutamy u3BecTHbIE ydeHsle n3 O,
a taxxke u3 Ipeunn, Makegonun, Hopseruu, Ilonbuin,
Pymprarm, Cep6un, Yeproropuu u FOAP.

YyacTHUKaMu 1IKOJbI ObutM Oosee 50 CTYJIEHTOB M
actimpanToB u3 Anbanun, bonrapun, bocaun, Bernrpum,
I'perun, Makenonuu, Pymbiann, CepOum, Xopsaruw,
YepHoropuu.

Haoop a5 yuactusi B 00pa3oBareibHOI nporpam-
mMe MUDPU-OUMAN. HamumonaabHBIM HCCIIEI0BATENb-
ckuit sipepHslil yausepeurer « MU OW» n OUSN o0bsBu-

tory lectures devoted to the main directions of activities of
JINR Laboratories, visited the basic facilities, and worked
on scientific research projects. The last day of the Practice
was traditionally focused on the project presentations. The
cultural programme included guided tours to Moscow and
Dmitrov and a lecture on the history of Russia.

Stage 2 of the Practice was held on 8-28 July for
students from Azerbaijan, Bulgaria, the Czech Republic,
Poland, Romania, and Slovakia.

JINR Summer Student Programme. Starting from
1 July, 63 participants of the Programme worked on their
scientific research projects at JINR Laboratories. This
year, there were students from Belarus, Brazil, Bulgaria,
China, Cuba, Egypt, Germany, Italy, Kazakhstan, Poland,
Romania, Russia, Serbia, Ukraine, and Uzbekistan.

Only the students who have finished the third or
fourth year of their Bachelor’s Degree, students doing
their Master’s Degree, and first-year PhD students par-
ticipate in the Programme. The selection process started
with a detailed analysis of the application forms of the
candidates, recommendation letters sent by the candidates’
university professors and by representatives of scientific
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research organizations from the JINR Member States they
collaborate with.

International School on Nuclear Methods for
Environmental and Life Science (NMELS’18). The
International School on Nuclear Methods for Environ-
mental and Life Science (NMELS’18) was held in Monte-
negro on 22-28 April. The School was organized by the
UC, FLNP and DLNP. The NMELS’18 School was ded-
icated to the comprehensive study of nuclear and related
techniques for ecological expertise of various ecosystems
including air, water and soil pollution, water purification
technologies, aspects of radioecology and radiogenetics,
as well as nuclear medicine and nuclear detectors in medi-
cine. The School consisted of a series of several courses on
the School topics. Each course started with an elementary
introduction to the subject and its development up to the
present day as well as the status of corresponding research
at the JINR Laboratories, partner scientific centres and
scientific organizations of the JINR Member States and
Associate Members. Lectures on the School topics were
delivered by prominent scientists from JINR as well as
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JIM O TIEPBOM HAabOpe B HOBYIO CETEBYIO 00pa30BaTeIbHYIO
MIPOTpaMMy MarucTpaTypbl Ul COBMECTHOM MOATOTOBKH
kagpoB mus OVAUW, B wactHOCTH, I mpoekTa NICA.
OTO0 yHHKaNbHAs BOSMOXKHOCTH TONyUeHHsI 0a30BOTO 00-
pa3oBaHUs B 007aCTH YCKOPUTETIEH 3apsKEeHHBIX YacTHIL B
HUSAY MUOU B xo1€ TIepBOTO TOAa O0YICHUS, a IIPAKTH-
YECKUX HaBBIKOB — Ha BTOPOM roxy oOydernns B OVISN.

O100p 0akanaBpoB W CHENUAINCTOB, IOIYUHBIINX
KBIM(UKANMIO MO OJHOMY M3 mpoduiell Harpasie-
HUS «SlnepHble (HU3MKa W TEXHOJIOTHM», a TakXkKe poj-
CTBCHHBIX mpodmieil u crenuanpHocTell («TexHuka
CBY», «®usuueckas dJIEKTPOHUKA», «PaauoTexHuka,
«DIEKTPOTEXHUKA» U T. JI.) OCYILECTBISIETCSI IO pe3yJIbTa-
Tam cobecenoBanus npeacraurensimu OSSN u kadenpst
Ne 14 snekrpodusnyeckux ycraHoBok B MUDU.

MHUDOU-OUSAN: noaroroBka HH:KEHEPHbIX Ka-
apoB. 16 mas Ha BcTpeue mpencraButeneii OUSAN u
yauBepcureTa «/lyoHa» ¢ pykoBoactBom MUDU o6Cyx-
JIaIICh BOMPOCHI MOATOTOBKM TEXHUYECKUX KaJapOB IS
meramnpoektoB OUSU, B gacTHOCTH, O HEOOXOIUMOCTH
YCHWJIEHUSI WH)KCHEPHOW IIOITrOTOBKH BBIITYCKHHKOB IyO-
HEHCKOTO YHHMBEPCHUTETa M O CO3J[aHWM Ha 0a3e yHHBEp-
cureta «/lyOHa» MHKeHepHOH 1Kokl CTOPOHBI JOTOBO-
PUIMCH BECTH PadOTy MO PaCIIMPEHUIO TPAAUIHOHHOTO
corpyauuuectsa HUAY MUOU ¢ OUAUN u ¢ ynusepcu-
TeToM «JlyOHa» B 9TOM HalpaBlIeHUH.

AT THE LABORATORIES OF JINR

Jlekunu no ¢puinocopuu AJasi CTYIeHTOB CTAPLINX
KYPCOB M aCHUPAHTOB. /I MOATOTOBKHM K caade KaH-
JIJIATCKOTO 9K3aMeHa 1o jaucuuruimae «Mcropus n du-
nocoust Haykw» 14 mast — 1 HMIOHS CTyAEHTHI CTApIINX
KypcOB M acnupaHThl npociymand B YHI] kypc nekumii
«®Dunocodekne mpobdreMbl HAyYHOTO SKCIICPUMEHTAY.

IIpakTukym no 31exkrponuke. C 17 ampens B Teue-
HHUe HeJenu CTyAeHThl u3 Actansl (KazaxcTaH) BBITONHS-
7 0a30BBIN Kypc MHXeHepHoro npaktukyma Y HI{ OUSIN
0 HanpaBieHNI0 « OCHOBBI ANEKTPOHUKI.

CTakupoBKH 111 HAyYHO-aIMHHHCTPATHBHOIO
nepconaja «OnpiT OUAUN pasi cTpa”H-yyacTHUL M I0-
cynapcrB-naptaepos» (JEMS). YuactHuku 6-it u 7-i
CTa)XMPOBOK /ISl HAyYHO-aIMUHHCTPATHBHOTO MIepcoHaa
«Omnbir OUAN st cTpaH-y4acTHUIl U rOCyAapcTB-Hap-
THEPOB» OBLIN MOPOOHO 03HAKOMIIEHBI C OCHOBHBIMH Ha-
npasiieHusMu aesteasHoctrn OUSI, B ToM dncie ¢ oOpa-
30BaresIbHOM Iporpammoil THCTUTYyTa U BO3MOKHOCTAMM,
KOTOpBIE OHA MPEIOCTABIISICT.

B pesymerate 0OCYXIEHHS COBMECTHBIX 00pa3oBa-
TENBHBIX MporpamMm ¢ pykoBoactBom OUAN yuacTHuKH
6-it craxxupoBku u3 Ceepo-OCETHHCKOTO roCyaapCcTBEH-
HOTO YHHBEPCHTETa NPUHSUIM PEUIeHHE O IOAINUCAHUM
JIOTOBOPA O COTPYIHHUYECTBE B 00JaCTH OATOTOBKH Hayd-
HBIX KaJpoB. [list oprannzanuu 3pPEeKTUBHON MOAAEPKKH

Jy6na, 16 anpenst. YyacTHukH 6-1 MexayHapoaHol ctakupoBky «Onbir OVSIU aist cTpaH-ydacTHHUIL U TOCYAaPCTB-TIAPTHEPOBY»

Dubna, 16 April. Participants of the 6th international training programme
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“JINR Expertise for the Member States and Partner Countries”
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JyOHa, 25 utoHst. MextyHapoiHast HayqHasi 1Koja
qutst yuureneit puzuku B OMSIN. Ha sxckypeun
B Jlaboparopuu HHGOPMATMOHHBIX TEXHOIOTHIA

from Greece, Macedonia, Montenegro, Norway, Poland,
Romania, RSA, and Serbia.

More than 50 students and postgraduate students from
Albania, Bulgaria, Bosnia, Hungary, Greece, Macedonia,
Romania, Serbia, Croatia and Montenegro participated in
the School.

NRNU MEPhHI and JINR Joint Educational Pro-
gramme. National Research Nuclear University “MEPhI”
and JINR have announced the launch of a network edu-
cational Master’s Degree programme. The main purpose
of the programme is collaborative training of specialists
for JINR, namely, for the NICA project. The participants
have a unique opportunity to obtain basic education in par-
ticle accelerators physics at MEPhI during the first year
of study and during the second year — scientific skills at
JINR.

The selection is available for holders of Bachelor’s
Degree and specialists qualified in “Nuclear Physics and
Technologies” or other related specializations (“Microwave
Technology”, “Physical Electronics”, “Radiotechnics”,
“Electrotechnics”, etc.). The selection is carried out upon
the results of an interview by representatives of JINR and
MEPhI Department of Electrophysical Facilities No. 14.

MEPOI-JINR: Cooperation in the Fields of Trai-
ning Engineers. On 16 May, representatives of JINR and
State University “Dubna” had a discussion with NRNU

Dubna, 25 June. The International Scientific School
for Physics Teachers at JINR. On an excursion
at the Laboratory of Information Technologies

MEPhI Directorate on the issues concerning training of
technical personnel for JINR mega-projects, in particu-
lar, the need to strengthen the training of State University
“Dubna” graduates in engineering sciences as well as es-
tablishing of an engineering school at the University. The
parties agreed to work on the expansion of the traditional
cooperation between MEPhI, JINR and State University
“Dubna” in the current fields.

Lectures on Philosophy for Senior and PhD Stu-
dents. As a preparation for the postgraduate examina-
tion on “History and Philosophy of Science”, a course of
lectures was delivered for senior and PhD students. The
course of lectures “Philosophical Problems of a Scientific
Experiment” took place on 14 May — 1 June at the
JINR UC.

Electronics Workshop. For two weeks, from
17 April, students from Astana (Kazakhstan) were do-
ing an engineering hands-on course on the “Basics of
Electronics” at the JINR UC.

International Training Programme “JINR Exper-
tise for the Member States and Partner Countries”
(JEMS). The participants of the 6th and 7th internation-
al training programmes “JINR Expertise for the Member
States and Partner Countries” (JEMS) got acquainted with
the JINR personnel training programme and the opportu-
nities it brings.
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3TOTO COTPYAHUYECTBA HA YPOBHE MPABUTEILCTBA PECITY-
OJIMKY TTapanseaTbHO TOTOBUTCSI MEMOPAHIYyM O B3aMOIIO-
Humanuu Mexay PCO — Ananuns u OVAN.

MesxayHaponHasi Hay4yHas IIKOJIA JUIS1 y4uTesei
¢pm3uxu B OUSIHN. C 24 no 30 urons B [lyOHe npoxoauia
odepeHas IIKoJa ISl yauTeael pU3NKN U3 CTpaH-ydacT-
uur OUAUN, opranuzosannas YHI OVAU, IEPH u yuu-
BepcureToM «/lyOHa». B pabore mikossl npuHUMay yya-
ctue 23 mpenogasarens u 13 yuenuxoB u3 benopyccun,
Wupuu, Monnossl, Poccun, Ykpaussl.

Toctn MO3HAKOMMIIMCH C HANPABICHUSAMHM HAy4HOU
nestenbHocTi OMSN: Benymue cnennanuctsl MHCTHTYTA
MIPOYMTAIIN JIEKIINH, TIPOBEIIN SKCKYpPCHH B JTabopaTopuu 1
MOKa3aJIi IKCIEPUMEHTAIBHBIE YCTAHOBKU. JIJISl IIKOJB-
HHKOB ObliIa IOATOTOBJICHA CHeNnallbHas IporpaMma: (hu-
3UYECKUI MPAKTUKYM, a TaKKe BBICTYIUICHHS C JIOKJIaaa-
MU Ha HAy4YHOM CEMHHapE.

B HacTosmiee BpeMs MAET IMpHEM 3asBOK AN yya-
CTHUS B ILKOJIE [Vl yUHUTeIed (U3MKH U3 TOCYAapCTB-uIIe-
HoB OUIU B IIEPH, xoTopas 3amsianupoBaHa Ha HOSIOpb
2018 .

Busurtsl. B anpene-utoHe 03HaKOMHUTEIIbHbIE BU3UTHI
OBLTH OPTaHU30BAHBI JUIS CTAPIICKIACCHUKOB TYOHEHCKO-
ro (us3muko-mMaremMaTudeckoro (pakyapTaTHBA, yUYAIIAXCS
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rumHa3un T. HoBa-Topuner (CiioBeHms), cTapmiekiacc-
HUKOB M3 mmkosel Ne5 1 Topxkka Tsepckoit o6n. Toctm
n3 CnoBeHuM npueskand B 6- pa3 B paMKax IIPOEKTa
«MocTsl 1py>KOBD», KOTOPBIN CBSI3BIBAET YUAIINXCS U3 TO-
POIOB-TIOOPATHMOB.

B nporpamMMbl BU3UTOB BXOAWIN MTOCELIEHHUE J1abopa-
Topuit 1 My3est nctopun Hayku u Texankn OWSIN, roe pe-
Osram mokazanmu BupeopuipM 06 OMAN, pacckazanu o6
HCTOPUH PA3BUTHUS U YCTPOMUCTBE yCKOPUTEIEH, IPOBEIH 11O
3anam «Mcropus», «bymymee» n « DKCIIEpUMEHTAPIYM.
B JIUT rocreit no3HakoOMUIIM C UCTOPUEH Pa3BUTUS KOM-
MBIOTEPHON TEXHUKH U MH(OPMAIIMOHHBIX TEXHOJIOTHH 3a
60 sreT cymecTBOBaHMS BRIUMCINTENbHOTO IeHTpa OVAN
M T1okazaqun MHOroQyHKIMOHAIBHBI HWHPOPMALMOH-
HO-BbIUMCIIUTENbHBIN KoMILieke. B JISIP roctu ycnpimanu
00 HCCIICIOBAHUSAX YUYCHBIX Jaboparopuu, 00 UX BKJIaJIe
B IIOIIOJIHEHUE TaONHIbl MeH ielieeBa HOBBIMU CBEPXTSI-
JKENBIMU  dJIEeMEeHTaMu, yBujenu yckopurtenab HWII-100.
[TpuHnune padoTsl (HOTONETEKTOPOB, JTa0OPATOPHIO Te-
CTHpOBaHUs (POTOYMHOKHUTEINEH, a TAKXKe yJIBTOBYIO IKC-
nepumenTa NOVA roctam npoaemMmoHcTpuposanu B JIATL.

C TpexIHEBHBIM O3HAKOMUTENIBHBIM BHU3UTOM B
OUAU npuesxany U3pamsIbCKUe CTAPIIEKIACCHUKHU B CO-
IIPOBOXKJIEHUH NpenojaBarenei LleHTpa ecrecTBEHHO-HA-
yuHoro oOpazoBanuss XEMJIA (Tens-ABuB, M3pauin).

Upon the discussion of joint training programmes
between the JINR Directorate and the representatives of
the North Ossetian State University taking part in JEMS,
the parties have agreed on the collaboration in the field of
training of scientific staff. To provide a governmental sup-
port for the collaboration, a memorandum of understand-
ing between JINR and the Republic of North Ossetia—
Alania is being prepared at the level of the Government
of the Republic.

International Scientific School for Physics Teachers
at JINR. A scientific school for Physics teachers from the
JINR Member States was held on 24-30 June and was or-
ganized by the JINR UC, CERN, and the State University
“Dubna”. This year, 23 teachers and 13 students came
from Belarus, India, Moldova, the Russian Federation, and
Ukraine to take part in the event.

The guests got acquainted with the main fields of JINR
activities as leading scientists of the Institute delivered in-
troductory lectures, guided the visits to JINR Laboratories
and the basic facilities. As for the students, they had a spe-
cial programme filled with physics workshops and their
own projects presentations at a scientific seminar.
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Currently, the applications for the participation in
a scientific school for physics teachers from the JINR
Member States at CERN are being accepted. The school is
scheduled for 4-11 November 2018.

Visits. Within the April-June period, introductory
visits have been organized for high-school students of the
Physics and Mathematics Open Classroom (Dubna), from
Nova Gorica Gymnasium (Slovenia), and from Torzhok
School No.5. The guests from Slovenia have visited
Dubna for the sixth time within the project “Friendship
Bridges” which unites students from the twin-cities.

The programmes included visits to JINR Laboratories
and the Museum of the History of Science and Technology
of JINR, where the students could watch a short film about
JINR. The museum staff told the students about the struc-
ture and development of accelerators, demonstrated the
halls “History”, “Future” and “Experimentarium”. At the
Laboratory of Information Technologies, the guests were
introduced to the history of development of computer
equipment and information technologies over 60 years,
since the Computing Centre was established at JINR. The
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B nporpamme Bu3uTa — nocemienue Mysest HCTOpUM Ha-
yku u texaukun OUSU, JISIP, JIHO®, JIUT, JI®BD, JIPB.
[ToMHrMO 03HAKOMHUTEIILHBIX JICKIIUI U 3KCKypcUil Ha 0a-
30Bble ycTaHOBKM OUSM yuacTHMKM BU3UTa MPAKTUKO-
BAJINCh HA SKCIIEPUMEHTAIBHOM 00OpPY/I0BaHHUH, CO3/aH-
HOM B pamkax mpoekta «Virtual Laboratory of Nuclear
Fission», a Takkxe MO3HAKOMHJINCH C OCHOBAMH H3MeEpe-
HUH AEKTPUIESCKUX CUTHAIOB, C Pa0OTOH MOIYITPOBOIHU-
KOBBIX ¥ CHMHTHJIISIIMOHHBIX JIETEKTOPOB, OPA0OTAaIH CO
CIUHTWIISAIMOHHBIM TEJIECKOIIOM KOCMUYECKUX JTyUei.

AT THE LABORATORIES OF JINR

12—-13 wroHS coCTOSICS TPaaUIMOHHBIN, 16- 1O
cuety Bm3UT B OMSM crapuiekiacCHUKOB OepIMHCKOI
mkosel uM. Jx. @. Kennenu. Ioctamu MucTUTYyTA cTanu
15 yuenukoB u 2 npenogasareis. OHu nocetusin Mysei
nctopun Hayku u Texankn OUAN, JIH®, JIOBD u JIAP.

XXIV OtkpbiTas onuMnuaga no Gusuke u mare-
matuke. 19 mas mpoxogwna 24-s OTKpbBITas OJUMITHAIA
o (U3MKEe ¥ MAaTEMaTHKE CPEIU ydalluxcs S5—7-X Kiac-
coB. C2006 1. BECHOW M OCEHBIO OJMMIIMAJa COOMpaeT

Jly6OHa, 12 ampesst. M3paniibCKue CTapIiieKIaCCHUKU U pernoaaBaresiu [{eHTpa ecTecTBEeHHO-HAYYHOTO
obpaszoBanust XEMJIA (Tenb-ABuB, M3panis) ¢ 03HakoMuTeIbHBIM Bu3uToM B OMSIN

Dubna, 12 April. Israeli high-school students and teachers from the Centre for Science
Education HEMDA (Tel Aviv, Israel) on a visit to JINR

guests also had an opportunity to see the Multifunctional
Data Computing Centre.

The scientists of FLNR gave talks about the research
projects carried out at the Laboratory and about the contri-
bution to the completion of the Mendeleev Periodic Table
with new super-heavy elements, demonstrated the IC-100
accelerator. The principles of photodetectors, a laborato-
ry for photomultipliers testing, as well as a NOvVA remote
control experiment were demonstrated to the guests at
DLNP.

High-school students accompanied by teachers from
the HEMDA — Center for Science Education, Tel Aviv,

EI

Israel, arrived on a three-day visit at JINR. The programme
included visits to the Museum of History of Science and
Technology of JINR, FLNR, FLNP, LIT, VBLHEP, and
LRB. In addition to the introductory lectures and visits
to the basic facilities of the Institute, the students had an
opportunity to apply their knowledge and gain new skills
using the experimental equipment constructed within the
project “Virtual Laboratory of Nuclear Fission”; the stu-
dents also studied the basics of electrical signals measure-
ments, learned about the operation of semiconductor and
scintillation detectors, worked with a scintillation tele-
scope of cosmic rays.
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IIKOJIGHUKOB U PEIICHUS 3aJaHWid, IMOATOTOBICHHBIX
MIPETIOIaBaTENSIMA MEXKIIIKOILHOTO (PU3UKO-MaTeMaTuie-
CKoro (hakynbTaTHBa. B MOArOTOBKE TaKKe MPUHUMAOT
YYacTHE CTAPIICKIIACCHUKH U BBITYCKHUKH (DaKyIbTaTHBA.
[MoOenuTensaMu OMMMITHAMBI CTATH YYAIHeCs U3 TyOHCH-
ckux mkos Ne3, 4, 6,9, 11.

- | .
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oBpimenne kpaaudpukanun. 26 anpemns 70 cotpya-
HuKOB OUSIN ob6yyanuce mo mporpamme IOKapHO-TEX-
HUYECKOTO MHHUMYyMa «BbIlosHEHHe ra30CBapOYHbIX H
JPYTHX OTHEBBIX paboT». B Teuenne nenenu ¢ 29 mast st
87 COTpyAHHMKOB CTPYKTYpHBIX moapazaenenuin OVSAU
OBUIO OPraHM30BaHO OOYyUCHHE M aTTeCTalMs B KaueCTBE
YJIGHOB KOMUCCHIA TIO TIPOBEPKE 3HAHUH 110 OXpaHe TPy/a.

Jy6na, 12—13 ntons. [Tocemenne OMSU crapmekitaccHukamu 6epiuHCKoH mkoms! uM. k. @. Kennenn

i g
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Dubna, 1213 June. High-school students of John F. Kennedy School (Berlin, Germany) on a visit to JINR

The 16th traditional visit of students from John
F. Kennedy School from Berlin took place on 12—13 June.
This year, 15 students and 2 teachers had guided tours
around the JINR Museum, FLNP, VBLHEP, and FLNR.

XXIV Open Physics and Mathematics Olympiad.
On 19 May, the XXIV Open Physics and Mathematics
Olympiad among schoolchildren of the 5th—7th grades
took place. Since 2006, in spring and autumn, the Olympiad
brings students together to solve complicated tasks pre-
pared by the tutors of the Physics and Mathematics Open
Classroom. Students and postgraduates of the course also

take part in the preparation of the Olympiad. The winners
of the Olympiad were students from Dubna schools No. 3,
4,6,9,11.

Professional Skills Development. On 26 April, 70
JINR staff members had a training course on Fire Safety
Basics “Execution of Gas-Welding and Fire Related
Work”. For a week, from 29 May, 87 staff members of
JINR structural subdivisions were doing a course on la-
bour protection with the final assessment as committee
members.
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E.E. /[oneu

«KpuoHn» Ha HYKJIOTPOHE B 55-M ceaHce:
MOJIYY€HbI U YCKOPEHbI MyYKH BbICOKO3APSIHBIX
HOHOB YIJIEPOAa, APrOHA U KPUIITOHA

DJIeKTPOHHO-CTPYHHBIH MCTOYHHUK BBICOKO3apsITHBIX
nonoB «Kprnon-6T», HenaBHO co3nanHblii B Jlaboparopuu
¢busuku BeicOKuX sHepruin OUSIN, sBiseTcst pabouum
MIPOTOTHIIOM HCTOYHHMKA BBICOKO3APSIIHBIX HMOHOB IS
HMHXKEKTOpa YCKOPHUTENIbHOro komiiekca npoekra NICA.
Bynyun CTEHJOBBIM 3KCHEPHUMEHTAIBHBIM HCTOUYHHKOM,
«Kpnon-6T» mpubnmkaercs mo mapamMeTrpaM IMPOU3BOIHU-
MBIX MYYKOB TSDKEJIBIX BBICOKO3apsAHBIX HOHOB K TpeOo-
BaHUSM, 3aJI0KEHHBIM 751 HHKeKTopa koMrekca NICA,
a TaKKe YCIICIIHO MPOM3BOIUT ITyYKU BBICOKO3apSIIHBIX
MOHOB JUISl HyKJIOTPOHA. B TO e BpeMsl HCTOUYHHMKU BBI-
cokozapsaHbIX MOHOB Thna «KpuoH-6T» okaspiBaroTCs
OYCHb NMPUBJIEKATEIFHBIMHU B KaU€CTBE HCTOYHUKOB HOHOB
yIIepoaa Uit MEIUIMHCKUX YCKOPHUTENeH (CHHXPOTPOHOB
1 [OUKJIOTPOHOB), VISl MOJTYYEHHS ITyYKOB BBICOKO3apsii-
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HBIX TSDKEJIBIX MOHOB KOPOTKOJKMBYIIMX PaJMOAKTHBHBIX
H30TOIIOB, a TAKKe IS (PyHIaMEHTaIbHBIX NCCIICJOBAaHNI
10 (pU3HKE BHICOKO3aPSIHBIX HOHOB.

DJIEKTPOHHO-CTPYHHBIH ~ MCTOYHHK  BBICOKO3apsia-
uex nonos (Electron String lon Source (ESIS) B anrmo-
A3BIYHOM JIUTEpaType) SBJISIETCS OTHOCHUTENBHO HOBOM
NPUHLIUIHAIBHON MOIU(UKAIMEH 3JIEKTPOHHO-Iy4eBOTO
nonHoro ucrounuka (Electron Beam Ion Source (EBIS)),
B KOTOPOM JUIS HMOHHM3AIMM HCIIONB3YeTCs MHOTOKpar-
HO OTPaXCHHBIH DJEKTPOHHBIA Iy4OK (BMECTO NPSIMOTO
OJTHOIIPOJICTHOTO Ty4Ka 3eKTpoHOB B EBIS); otmernwm,
00a PTUX THIA MCTOYHHKOB BBICOKO3APSHBIX HOHOB —
3IIEKTPOHHO-JTyueBOH [1] U 3IEKTPOHHO-CTPYHHBIH [2] —
ObUTH BIIEpBBIC TPEIIIOKEHBI, pa3paboTaHbl U HUCIONB30-
BaHbI B Jlaboparopun Beicokux anepruit ONSIN.

Krion at the Nuclotron in Run#55:
C%+, Arl®+ and Kr?5* Highly Charged Ion
Beams Are Produced and Accelerated

Krion-6T Electron String Ion Source (ESIS) now is
an operational prototype of an intended ion source for the
NICA injector which approaches to fit all NICA injector
requirements. It simultaneously produces ions beams of
highly charged heavy ions for existing operational injec-
tion complex of the Nuclotron. At the same time, ESIS-
type source of highly charged ions seems to be very useful
for other applications, e.g., for cancer therapy accelera-
tors (both synchrotrons and novel cyclotrons), for charge
breeding of short-lived radioactive isotopes, and for basic
studies with highly charged ions.

Electron String Ion Source (ESIS) is a relatively novel
development of Electron Beam Ion Source (EBIS) which
works with multiply reflected electrons; both EBIS [1]
and ESIS [2] were first proposed, elaborated and com-
missioned at the Laboratory of High Energies, JINR (now
Veksler and Baldin Laboratory of High Energy Physics).
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First ESIS Krion-2M was successfully used in a few
Nuclotron runs during 2002-2010 and highly charged ion
beams of Ar!0", Fe?** and Xe*?" were produced and accel-
erated there [3]. However, in order to fit requirements for
the NICA injector new stand ion source Krion-6T (mag-
netic field up to 6 T) was created recently.

Basic studies with new stand Krion-6T ESIS were
conducted in two relatively different ways: 1) to meet re-
quirements for the NICA injection complex; 2) to produce
beams of highly charged ions for the existing Nuclotron
injection complex.

According to the NICA project requirements, ion
source should produce about (1+2) - 10° ppp (particles per
pulse) of Au3!™ with an ion beam extraction time from ion
source 8 us and with a repetition rate no less than 10 Hz. The
chosen charge state for gold ions *7Au3!™ was inspired by
several reasons, and new RFQ-LINAC injector for NICA
(produced by BEVATECH, Germany) has been optimized
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IlepBriii 3JIEKTPOHHO-CTPYHHBIN HACTOYHUK
«Kpnon-2M» 0BT yCTIENITHO UCIIOTH30BAH ISl YCKOPEHUS
Ha HYKJOTPOHE ITyYKOB BBICOKO3apSIHBIX HOHOB aproHa
Ar!6* xenesa Fe?*t u xceHona Xe*2™ B HECKOIBKHX ceaH-
cax B 20022010 rr. [3]. Ognako ans npoexkra NICA mo-
TpeboBasiochk co3anue 0ojaee COBEPLUIEHHOTO HCTOYHHKA,
U COOTBETCTBYIOIIUI cTeHA0BBIN mpototun «KproH-6T»
(marautHOE Tosie 10 6 Ti) ObUT CO3MaH HECKOJIBKO JIET
Haza.

HccrenoBanus 1O TONYyYEHHWIO ITYYKOB BBICOKO-
3apSAHBIX HOHOB C HOBBIM CTCHIOBBIM HCTOYHUKOM
«Kpnon-6T» Benwch B OcIeqHEE BpEMs IO IBYM JIOCTa-
TOYHO PA3JIUYHBIM (C TOYKH 3PCHUS MapaMETPOB M PEKH-
MOB pa0OTHI MCTOYHMKA) HANpaBieHUsAM: 1) mosydeHue
MYYKOB BBICOKO3apSIHBIX HOHOB, TPEOYEMBIX B IEPCIEK-
THBE ISl MHXKEKIIMOHHOTO KoMmIuiekca mpoekta NICA;
2) moydeHue My4YKOB BBICOKO3aPSIHBIX HOHOB IS CyIIle-
CTBYIOIIIETO HHKEKTOpa HYKJIOTPOHA.

B cooTBeTcTBHM ¢ IDIAaHHPYEMBIMH TapaMeTpamu
yckoputenbHoro kommuiekca NICA HMOHHBIA HCTOYHHK
nomkeH npousBoauTh nopsaka (1+2)-10° ppp (wacTui
3a UMITYJbC) HOHOB 3010Ta Au3!®, npu 3ToM Bpems BbI-
BOJIa HOHHOTO ITyYKa M3 MCTOYHUKA B KKIOM HMITYIIECE
HE JIOJDKHO TIPEBBIIIATh 8§ MKC, @ 4acTOTa CJICOBaHUS M-
MYJIbCOB BBIBEICHHBIX NOHOB M3 HCTOYHUKA JTOJIKHA OBITH
He meHee 10 1. BeiOpaHHast 3apsiIHOCTD ITyYKa HOHOB 30-
nora 31+ (197Au3!™), nponsBoauMoOro NCTOUHUKOM, OblIa
00ycIiOBIIeHa HECKONBKMMHU TPHUYMHAMH, TPEXKIE BCETO
TeM, 4To HOBBIH MHXKEeKTOp RFQ-LINAC mis xoMruiekca
NICA (nmpomssenen xommnanueir BEVATECH, I'epmanmist)
KaK pa3 ONITHUMU3UPOBAH ISl YCKOPEHUS HOHOB C OTHOIIIE-
HUeM 3apsaa Kk macce Z/A ~ 1/6. CreHmoBBIC UCCIIEIOBA-

- | .
AT THE LABORATORIES OF JINR

Hus «KproH-6T» K HacTosIEeMy BPEMEHH MO3BOJIAIOT HO-
Ayuuts nopsaka 5,0 - 108 vactun B umnyssce Audlt ¢ tpe-
OyeMBbIM BpEeMEHEM BBIBOJIa HOHHOTO MMITYJIbCa M3 UCTOY-
HHKa 8 MKC U C YaCTOTO# CJIeIOBAHHS HOHHBIX UMITYJILCOB
He MeHee 50 I'n. ITocnennee o3Hauaet, 4TO 3apsAAHOCTH
3on0ta Au?!" nostyuaercs U3 HeWTpaIbLHOIO 30710Ta B HOH-
HOM joBymIke ucrouyHuka «Kpuon-6T» 3a Bpems nopsaka
10 mc. Ot 10 Mc BKITIOUAIOT B ce€0sI MHXKEKIIHIO HEUTpasib-
HBIX aTOMOB 30J10T@ B HOHHYIO JIOBYIIKY H IIOCIECAYIOLIYIO
MOHHM3ALIUIO 10 YKA3aHHOTO 3apsAA0BOro cocTosuus Audl™,
HaroMHUM, B SJIEKTPOHHO-TY4eBOM U 3JIEKTPOHHO-CTPYH-
HOM HOHHBIX HCTOYHUKAX HOHH3ALHs IPOU3BOIUTCS JICK-
TPOHHBIM yIapOM, U COOTBETCTBYIOIIAs 3aPSIHOCTh HOHA
pacTeT MocienoBaTebHO CO BpeMEHEM HOHHU3AINH, HAYH-
Hasl C OJTHO3APSAHBIX COCTOSHUIN 10 HY)KHOU 3apsITHOCTH.
10 Mc a71s1 TOJNTyYeHHs 3apam0BOro cocTosHus Audl™ —
HCKITFOYMTENFHO KOPOTKOE BPEMSI, KOTOPOE COOTBETCTBYET
3¢ (eKTHBHON TIOTHOCTH JIEKTPOHHOW CTPYHBI (ITyuKa)
B 00yacTH MOHM3aIMK mopsaka J, ~ 1400 Alem2. Takoe
BBICOKOE 3HAYCHHUE SIBIISICTCS. UCKIFOUUTEIBHO MHOT000e-
[IAONIMM (aKTOPOM M OTKPBIBACT HOBBIC MEPCICKTHBEL;
OJIHAKO HEOOXOAMMBI HOBBIC, OOJiee JeTalbHbIC HCCIIeI0-
BaHUsI 3TOTO (PeHOMEHa.

Jnst  cpaBHEHHs, THUIHMYHAs TIUIOTHOCTh  DJICK-
TPOHHOTO TIIy4yKa B TPAAUIMOHHOM 3JIECKTPOHHO-ITY-
YEeBOM HCTOYHHKE BBICOKO3APSAHBIX HMOHOB TIOPSIKA
J. ~ 300500 A/cm? (Krion-2 EBIS, BNL EBIS u mp.).
B 271eKTpOHHO-TTy4eBbIX HOHHBIX UCTOYHUKAX IIOTHOCTD
9NEKTPOHHOTO IyYKa OIPEeseTcss B OCHOBHOM BEIIHMYH-
HOIl MArHUTHOM KOMITPECCHY SJICKTPOHHOTO ITy4YKa H TeM-
HepaTypoil SMHTTEpA IEKTPOHOB U SBISCTCS BEIHYUHOM
BIIOJTHE MPEACKA3yeMOii, €ClU ANeKTPOHHO-HOHHO-ONTH-

E. 1. lonen 3a HacTpoMKoi
HCTOYHMKA BBICOKO3APSITHBIX
noHoB «Kpunon-6T»

E.D.Donets adjusts the Krion-6T
source of highly charged ions

i
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YyecKkas CHCTEeMa WCTOYHHWKA BBITIONHEHA TMPEI3HOHHO.
B »1exTpOHHO-CTPYHHBIX HCTOYHHMKAX IOMy4YeHHAs 3(-
(bexTHBHAS TUIOTHOCTH AIIEKTPOHHON CTPYHBI SIBIISETCS
JUHAMUYECKON BEIMUYMHOM, IMOJIydarolleicsi caMocora-
COBaHHBIM 00pa30M Kak pe3ynbTaT 00pa3oBaHUs 0COO0TO
YCTOHYMBOIO COCTOSIHMSI TOpsiYel 3aMarHMYEHHOW IuIa3-
MBI B OCOOBIX YCJIOBHSX, 3aBHCAIINX OT MacChl HMOHOB,
YPOBHSI KOMITEHCAITA HOHAMH TIPOCTPAHCTBEHHOTO 3apsi-
Ja DIEKTPOHOB, YHEPTUU JIIEKTPOHOB, VAP KUBAIOMIETO
MarHUTHOTO ITOJISl HCTOYHUKA U JIP.

BosBpamasich ko BTOpOW JTHHUHU Pa3BUTHS, IO KOTO-
POl BENUCH HCCIIEIOBATEILCKUE PabOTHl C MCTOYHHKOM
«KpuoHn-6T», 3ameTuM, 4TO JUIsl CYIIECTBYIOIIETO HH-
JKEKIIMOHHOTO KOMIUIEKCAa HYKJIOTPOHA MCTOYHHUK JOJI-
JKeH MPOU3BOJUTH MOHBI C OTHOIIECHUEM 3apsaa K mMacce
Z/A > 1/3, uro ompenenseTcss BOSMOKHOCTSIMH JTHHEHHO-
ro yckopurens tuma AmbBapena JIY-20 (HamoMHUM, A
cpaBHeHust, Z/A > 1/6 U1 HOBOTO MH)XEKTOpa KOMIUIEKCA
NICA). Takum oOpa3oM, JUIT HHKEKTOpa HYKJIOTPOHA C
nuHakoM JIY-20 B ocHOBe TpeOyroTcsl ropaszio Oosbline
3apSAHOCTH I COOTBETCTBYIOIIUX IJIEMEHTOB, WHXKEK-
THPYEMBIX W3 HCTOYHHWKA ITyYKOB BBICOKO3APSIHBIX HO-
HOB. [lomydeHne B NCTOUHUKE MOHOB 3HAYUTEIHHO Oosee
BBICOKHX 3apsgHocTeit ¢ Z/A > 1/3 o3HauaeT B cpemaHeM
Oosiee yeM Ha MOPSJIOK YBEJIMYEHNE BPEMEHH MOHHM3AINH
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(omsATh k€ B CPAaBHEHHHM C TaKHMH K€ 3JIEMEHTaMH, HO C
Z/A > 1/6), a 3TO COOTBETCTBYET COBEPIIECHHO APYT'UM Ha-
CTpOMKaM U pekruMaM paboThl HCTOUHHUKA.

ITocne cepum CTEHAOBBIX HCCIEAOBAHUM PERUMOB
HOJIyYeHHUs] BBICOKO3apsTHBIX HOHOB ¢ Z/A > 1/3 wnctou-
HuK «Kpnon-6T» B Hadane oxtsaOps 2017 . O6b11 IepeBe-
3€H B 37jaHue nHxektopa JIY-20, cMOHTUPOBaH Ha BBICO-
KOBOJIBTHOM TIaTOPME M COCTHIKOBAH C JIMHUEW TpaHC-
TIOPTUPOBKH ITy4yka Tepex BxogoM B RFQ wmmkekTopa
HyKJIOTpoHa. B Hauane HosOpst 2017 1. ObUT HavaT Npoo-
HBI CEaHC YCKOPEHMs BBICOKO3APSIHBIX MOHOB Ha WH-
JKEKIIMOHHOM KOMIUIEKCE HYKJIOTpOoHa. TexHomoruueckas
aBapys Ha KPUOTEHHOM KOMIUIEKCE HYKJIOTPOHA HpHUBEIa
K mepeHocy ceanca Ha 2018 . B cnoxkwuBmieiics oocra-
HOBKE OBIIO PEIICHO MPOBECTH TOJHOLECHHBIN CEaHC Ha
WH)KEKIIMOHHOM KOMIUIEKCE JJISI ONTHUMM3AINH yCKOpe-
HUS B MH)XXEKTOPE BCEX THIIOB MOHOB, IUIAHHPYIOIIUXCS
IUTA YCKOpEHHs B 55-M ceaHce HyKJIOTpoHa. TakuMm o0Opa-
30M, My4KH BBICOKO3apsaHbIX HoHOB COF, Arlot y Kr26*
ObuTH ToNy4eHbl B ucTouHuke «KpuoH-6T» u yckopeHbI
Ha JIY-20. 3aps10BbIi CIIEKTP IMyYKOB YCKOPEHHBIX HOHOB
KOHTPOJIUPOBAJICS C TIOMOIIBIO TOBOPOTHBIX MAarHUTOB Ha
BeIxoze JIV-20, n 3T0 mano BO3MOKHOCTH HACTPOUTDH HH-
JKEKTOP ONTUMAaIILHBIM 00pa3oM JUIst KaXJI0ro THIIa TpeOy-
€MOT0 HOHHOTO ITyuKa.

for ions with charge to mass ratio Z/A ~ 1/6. Basic stud-
ies with Krion-6T allowed to get now up to 5.0 103 ppp
of Au3!™ with the required extraction time 8 ps and with
a repetition rate about 50 Hz. The latter means that charge
state Au3!™ is produced during 10 ms in Krion-6T ion trap.
lonization is produced by electron impact sequential ion-
ization starting with neutral Au. Note, this total time 10 ms
includes neutral Au injection time and ionization time in an
ion trap up to the desired mean charged state Au3!*. 10 ms
to get Au3!™ is an extremely short time that corresponds to
an obtained efficient current density of the electron string
(beam) in an ion trap about J, ~ 1400 A/cm?. This is a very
promising value which opens new perspectives and should
be studied in more details.

Note, typical current density of a conventional EBIS
in a direct (one flight) electron beam mode of operation
is about J, ~ 300+500 A/em? (Krion-2 EBIS, BNL EBIS,
etc.). It is necessary to emphasize that in ESIS-type ion
source the obtained efficient electron current density is a
dynamical value which is a result of self-consistent hot
magnetized plasma steady state formation at some fa-
vorable conditions, including ion mass and ion-electron
compensation level, electron energy, ion source magnetic
field, etc.

EI

On the other hand, in order to meet the require-
ments of the operational LU-20 Alvarez-type linac at the
Nuclotron injection complex ion source should produce
highly charged ions with charge to mass ratio more than
Z/A > 1/3 (in comparison to Z/A > 1/6 for NICA injector).
It means ion source should produce much more highly
charged ions. Thus, the required charge states of heavy
ions for LU-20 linac take one order of magnitude more
sufficient ionization time in an ESIS that leads to substan-
tial modifications of ESIS operation regime.

After preliminary experimental studies on stand at
the beginning of October 2017, Krion-6T ESIS was trans-
ferred and mounted on a HV platform of RFQ-LU-20
linac of the Nuclotron injection complex. At the beginning
of November 2017 Krion-6T ESIS was in operational con-
ditions and test run with new RFQ-LU-20 linac injection
complex has started. Because of liquid plan failure the
Nuclotron run#55 has been postponed to February—March
2018. This gave a good opportunity to calmly conduct a
test run on injection complex in order to optimize working
parameters for each type of highly charged ions required
for the Nuclotron run#55. During November—December
2017 and then during January—February 2018 ion beams
of Co", Arlo", Kr26" were produced by Krion-6T ESIS and
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55-if ceanc HykioTpoHa Hadaics 24 despans 2018 T
¢ yckopenus saep yriepoma CO™ st skenepumenta SRC
(short range correlations). Mcrounnk «Kpuou-6T» mpous-
Boaun mopsaka 1-10° anep ymiepona '2CoF (Z/A=0,5)
3a UMITYJIBC, NP 3TOM BpEeMsl HOHHM3ALUK JI0 TIOJyYCHUS
CO" (95 %) cocrasuio okono 70 Mc, BpeMs BBIBOJA ITydKa
W3 MCTOYHHKAa — § MKC. B kagectBe pabouero rasa mis
HOJIy4eHHsl MOHOB yIIepoja uctonb3oBaics Metad CHy.

Jlanee, mocre 3aBepiieHus paboThl Ha yriepoe, Oblia
clleNaHa 3alUIaHUPOBaHHAs 72-4acoBasi may3a JUls MOJTHO-
TO yHaJeHUs OCTaTKOB MeTaHa ¢ TpyOok npeiiha kpuo-
TeHHOW MOHHOM JoByIIKH HcTogHnKa «KproH-6T» mepen
TIepexo/IoM Ha JIpyroil THUI MOHOB — aproH. B ncrouynn-
ke «Kpuon-6T» npoussoauinoch mopsiaka 5- 108 uwonos
40Arl6+ (Z/A = 0,4) 32 UMITYIIbC; BpeMsl MOHU3ALMH JIO 10~
cTIKeHHs 3apanoBoro cocrosuus ‘0Ar!ot (70 % or obmie-
TO YHCJIa MOHOB B ITy4Ke UMEJNH 3apsiAHOCTh 16+) cocTaBu-
J10 OKOJIO 85 Mc, BpeMs BbIBOJA U3 MCTOuHUKa OAr!iot —
8 MKc. PacueTHas IIIOTHOCTD JIEKTPOHHOM CTPYHBI B 9TOM
pexuMe paboThl cocTaBuia nopsaka Jg ~ 350500 A/cm?.
Vekopenue myukos aprosa ‘OArl®* pa myknorpone mmu-
J0Ch 7 CyTOK; OCHOBHBIM IOTPEOUTENIEM YCKOPEHHOTO U
BBIBEJICHHOTO Iy4Ka ObLI SKCriepuMeHT BM(@N.

Vekopenue mydkoB /SKr20™ ma HyksioTpoHe Haya-
Jock 29 MapTa M 3aBEepIIMIIOCH 5 ampens. B mcrounnke
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«Kpuon-6T» mpoussoauioch nopsaaka 2-10% uoHoB
78Kr26+ (Z/A=0,33) B uMIyIbCe; BPEMSI HOHM3ALMH JI0
JOCTIKEHHUS 3apsAI0BOro cocTosiHus SKr26+ (80 % ot 06-
IIETO Yrciia HMOHOB B UMITYJIbCE) COCTaBMIIO OKoio 80 Mc,
BpeMsI BBIBOJIa MOHOB M3 UCTOYHUKA B KAKIOM HMITYIIbCE
mo-TipekHeMy OblTo 8 MKc. PacdeTHas MIOTHOCTH dIieK-
TPOHHOI1 CTPYHBI NPHU TIOJNyYeHUH HOHOB /SKr26" onenu-
Baercs B MHTepBase Jg ~ 400+600 A/cm?. OCHOBHBIM 10-
TpeOuTeIeM YCKOPEHHOTO 1 BBIBEACHHOTO M3 HYKJIOTPOHA
nonHoro ny4ka 8SKr26* 6pu1 skcniepument BM@N; Takxke
JIBE YCKOPHUTEIIbHBIE CMEHBI OBUTH TPOBEICHBI JUIs KCIIe-
PUMEHTOB TI0 KOCMUYECKOW paguoOHOIOTHH U 7Sl paboT
M0 CTOXaCTHYECKOMY OXJIaXK/ICHHIO MOHHOTO ITyYKa B HY-
KI0TpoHe. OTMETHM, YTO MYYOK BBEICOKO3APSIHBIX HOHOB
KPHIITOHA OBbIJI YCKOPEH Ha HYKJIOTPOHE BIIEPBHIC B €r0
HCTOPHH.

Ilocne ycnemHoOro 3aBepUIEHUs] YCKOPUTEIbHOU
MporpaMMbI 55-r0 ceaHca HKCIEPUMEHTH Ha WHXKEKIIHU-
OHHOM KOMIUIEKCE HYKJIOTPOHA C TSDKEIBIMH HOHAMH
ObUTH TIPOJIOJDKEHBL. B paMkax MOArOTOBKM K Oymylei
TsKeTonoHHOU nporpamme npoekta NICA Ha HyknoTpo-
He ObLIM YCIENIHO YCKOPEHbI MydKH KceHoHa 124XeH™
(Z/A=0,33). B ucrounnke «Kpnon-6T» npousBoanioch
nopsiika (1+2)- 108 monos 124Xe*!'* 3a ummyssc; Bpems

further accelerated by RFQ-Lu-20 linac. Charge state of
the accelerated ions was detected by bending magnets in-
stalled after LU-20 linac.

The Nuclotron run#55 started on 24 February 2018.
First Co" (Z/A=0.5) ion beam was produced in Krion-
6T and accelerated in RFQ-LU-20 — Nuclotron for SRC
(short range correlations) experiment. Krion-6T produced
1-10% ppp of 12C°*; ionization time up to CO" charge state
(95%) was about 70 ms, extraction time from ion source
was 8 us. Run with C" ion beam has lasted for 2 weeks
of non-stop (with 2 h each day technological break, caused
by cryogenics) operation.

Then after 72 h of planned technological break,
40Arl6+ (Z/A=0.4) ion beam was produced in Krion-6T
and further accelerated in RFQ-LU-20 — Nuclotron. Krion-
6T produced 5- 108 ppp of 40Ar!¢"; jonization time up to
40Arl6* charge state (70%) was about 85 ms, extraction
time from ion source was 8 pus. The estimated electron cur-
rent density was about Jg ~ 350+500 A/cm? . Experiments
with an accelerated and extracted to users Ar'®" ion beam
lasted for 7 days; the main user was BM@N experiment.

Last kind of ions in the Nuclotron run#55 was 78Kr26*
(Z/A=0.33). Acceleration of 78Kr26" ion beam on the
Nuclotron started on 29 March and finished on 5 April
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2018. Krion-6T produced 2 - 103 ppp of 78Kr26™; ioniza-
tion time up to 7®Kr26" charge state (80%) was about 80 ms,
extraction time from ion source was 8 us. The estimated
electron current density was about J, ~ 400600 A/cm?.
The main user of the accelerated and extracted 78Kr26*
ion beam was BM@N experiment; also basic studies in
space radiobiology and experiments with stochastic cool-
ing have been done with the use of accelerated 78Kr26™ ion
beam. Note, krypton ion beam was first accelerated on the
Nuclotron.

After completion of the Nuclotron run#55, test run on
injection complex continued till the last decade of April
2018. Towards future heavy ion program on the NICA
complex 124Xe*™ (Z/A = 0.33) ion beam was produced on
Krion-6T ESIS and accelerated on RFQ-LU-20. Krion-6T
produced (1+2) - 108 ppp of 124Xe*!*; ionization time up to
124X e41* charge state (40%) was about 130 ms, extraction
time from ion source was 8 us. Note, the estimated elec-
tron current density in these experiments with 124Xe#l*
production is equal to J, ~ 9001000 A/cm?.

Krion-6T ESIS was transferred back on stand from
HV platform of LU-20 linac at the end of May 2018, and
first new test experiments to meet requirements for the
NICA injector started at the end of June 2018.
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MOHM3AIUHU JI0 CPEIHErO 3apsAJ0BOro cocTosHus 124Xet™
(40 % MOHOB B UMITYJIbCE UMEIH JAHHYIO 3apsITHOCTB) CO-
ctaBmio okoo 130 Mc, Bpems BBIBOJIa HOHHOTO ITyYKa W3
HCTOYHUKA — & MKC. PacueTHas IIIOTHOCTH MEKTPOHHON
CTPYHBI B 3THX SKCIIEPUMEHTAX OLICHUBACTCS B JHANIa30HE
J. ~ 9001000 A/cm2.

[locne 3aBepiieHUs TAKEITOMOHHOM MpOrpamMMbl Ha
nmxektope JIY-20 ncrounnk «Kpuon-6T» 6but1 pazoOpaH,
mepeMenieH o0paTHO W BHOBB COOpaH Ha SKCIEPUMEH-
TaJabHOM cTeHe B KoHie mas 2018 1., a B KOHIIE HIOHS Ha-
YaJIICh MEPBBIE CTEH/IOBBIE TECTOBBIE SKCIIEPUMEHTHI Ha
HCTOYHUKE.

CrouT OTMETHTbH, YTO B TEUEHHE TOCIIEIHHUX JIET B
CEKTOpe WMCTOYHHKOB BBICOKO3apsIHBIX HOHOB JIDBD
MIPOBOJATCA Takke (DyHAaMEHTAIbHBIE W TPHKIAJHBIC
WCCIIEJOBaHMS IO IIeJIOMYy DAy Hampasienuil. Cpenu
HUX HCCIIEIOBAHMS 1O (DM3HUKE U TEXHOIOTHH TTOTyUCHUS
BBICOKO3APSITHBIX HMOHOB, MO B3aWMOJEHCTBUIO BBICOKO-
3apsITHBIX MOHOB C TMOBEPXHOCTBIO, MO PEHTTEHOBCKOM
CIIEKTPOCKONINH XapaKTEPUCTUIECKOTO M3IIy4IEHHs BBICO-
KO3apsITHBIX MOHOB, a TAKXKE 110 SIAEPHOH (HU3MKe HU3KUX
SHEPTHi C BHICOKO3APSTHBIMI HOHAMHU.

OTnenbHO CTOWT YHOMSHYTH COBMECTHBIE PaOOTHI C
HannoHanbHBIM HHCTUTYTOM PaHOJIOTHYECKUX UCCIIEN0-

One should note other basic and applied studies with
heavy highly charged ions, produced with Krion-6T ESIS
which have been done during recent years. Among them
there are basic studies on interactions of highly charged
ions with surfaces, X-ray characteristic spectrometry from
HCI, and nuclear physics with use of bare nuclei and high-
ly charged ions.

Also, one should emphasize basic and applied studies
which are in progress in collaboration with the National
Institute for Radiological Science (Chiba, Japan). It was
experimentally shown that the type of the Electron String
Ion Sources (ESIS) is considered to be the appropriate one
to produce pulsed C** and C°" ion beams for cancer thera-
py accelerators. It was shown that the new test ESIS Krion-
6T already now provides on stand more than 1010 C** ppp
(ions per pulse) and about 5-10° C®" ions per pulse, that
could be suitable to apply at medical synchrotrons [4]. It
has also been found that Krion-6T can provide more than
101 CO* ions per second at 100 Hz repetition rate, and
the repetition rate can be increased at the same or larg-
er ion output per second. This makes ESIS applicable at
cyclotrons as well, especially taking into account current
EU CYCLINAC projects — new fast-cycling accelerators
for hadrontherapy, for more details see [4] and references
therein.
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EI

Banuii (Unba, AAnonus). B cepum HenaBHUX SKCIEPUMEH-
TaJbHBIX padoT ¢ uctouyHnKoM «KprnoH-6T» OBIIO MOKa-
3aHO [4], 9TO PMEKTPOHHO-CTPYHHbIC HOHHBIE HCTOYHUKN
MOT'YT OKa3aThCsl HCKITIOUUTENBHO 3P ()EKTUBHBIMH IS 110~
JTydeHust y4KoB HOHOB ymiepona C+ u COF s Mmeummn-
CKHX YCKOPUTEJEH, UCIIOJIB3YIOLINXCSl B aJpOHHON Tepa-
MY OHKO3a0oieBaHui. B wacTHOCTH, OBLIO ITOKA3aHO, YTO
Ha CTEHJ0BOM HCTOYHHKE «KpHOH-6T» MOXHO MOIYYHTD
nopska 1010 wonos C** 3a ummyibe u nopsiaka S - 109 wo-
HoB CO' 32 mMmynbe, YTO NenaeT Takue MCTOYHMKH Ol
THMaJIbHBIMH JUIS HCIIOJb30BaHHS B MEAMIMHCKUX CHH-
xpotpoHax [4]. Taxke ObITO TOKAa3aHO, YTO HA HCTOYHNKE
«Kpnon-6T» B ocobom pexxnme paboThl MOYKHO TOTY9aTh
oonee 10! nonos COF B cexyH/y ¢ 4acTOTOl cie0BAHUS
BBIBE/ICHHBIX M3 MCTOYHUKA UMIyIbcoB HoHOB 100 I'my,
9Ta 9aCTOTa MOXKET OBITh yBEJMUYEHA B HECKOJIBKO pa3 0e3
MIOTepH OOIIETO YKCiIa BBIBOAUMBIX HOHOB 32 CEKYHIY U 3a
HUMITYIIBC. DTOT (DaKT JeaeT MEKTPOHHO-CTPYHHBIC HOH-
HBIE ICTOYHUKH TAaK)K€ MAKCUMAaIbHO (D PEKTHBHBIMH IS
HCIIOJB30BAaHUS B OBICTPOLMKIUPYIOIINX MEIUIIMHCKHX
nukioTporax HoBoro Tuma (Cyclinac), cM. [4] n crmcok
JUTEPATypPBI TaM Ke.
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Hauvasocs usmepenue

B HeliTpuHHOM npoekTe KATRIN

Heiirpuno, BeposiTHO, camasi pacripoCTpaHEHHas 4a-
cTulla Marepuu Bo BceeneHHOM, siBisieTcs eMHCTBEHHOM
JJIEMEHTApHON YacTHULIEH, Macca IT0KOsl KOTOPOU U3BECTHA
TOJIBKO B IpUOIM3UTENbHBIX Ipeaenax: 0,05 <m, < 23B.
[puuem cumBoa M, 0603HaYaET TaK Ha3bIBaeMYyI0 dhdek-
TUBHYIO MAacCy SJIEKTPOHHOTO aHTHHEHTPHHO, MCCIEI0-
BaHHYIO B siZICPHOM [(-pacmae.

OHO3HAYHOE DKCTIEPUMEHTATBHOE TOATBEPIKIACHHUE
HEHUTPUHHBIX OCIWULALIUN CBHICTEIHCTBYET O TOM, YTO
HEHUTPHUHO, BO3HUKAIOIIME B CJIA0BIX B3aUMOJEHCTBUIX
(HampuMep, AIMEKTPOHHOE aHTHHEHTPHHO, POXKICHHOE CO-
BMECTHO C 3JIEKTPOHOM B pacmaje Tputus -H — 3He +
+ € + V), IPEACTaBIA0T cOOON KBAHTOBO-MEXaHHUE-
CKYI0 CYHNEpHO3HLHUI0 TPEX COCTOSIHUI ¢ Maccamu My, My
n m3. 3HaueHUs PTUX MACC MTOKa HEBO3MOYKHO BBIUYHMCINTH
WA W3MepuTh. J[0 CHX TOp YIANIOCh M3MEPUTH TOIBKO
BepXHUH npenen and 3GQeKTUBHOM Maccel M, KOTOpas

OIpeAesseTcsl KOMOMHALMEH 3HAaYeHUH M; U 3IEMEHTOB
MaTpHIbl CMEMINBaHUs HeldTpuHO. HukHssa rpanuna ams
m, OblIa ompeneneHa U3 U3MEPEHUH B HEHTPUHHBIX OC-
UIIHAX, KOTOPbIC M3-32 X WHTEP(EPEHIIMOHHOTO Xa-
pakTepa Upe3BhIYaHO UyBCTBUTEIBHBI K 3HAUEHUIO pa3-
HOCTH KBaJpaToOB Macc HEUTPUHO, HO IIPH 3TOM HE MOTYT
IPeJOCTaBUTh HH(POPMALIUIO O 3HAYEeHUHU M,,.
Mo/iennbHO-HE3aBUCUMBIM  METOJ, OmpeleNeHus M,
6t mpemioxken O.®epmu. OH mokasan, uyTo Qopma
B-criektpa B ero BepxHeii yactu 3aBucut or m2. Ha oc-
HOBaHMH aHAJIN3a UMEIOMNXCS TOT/a J-CHEKTPOB OH Clie-
JlaJl BBIBOJ O TOM, YTO «Macca HEUTPUHO MEHbILE MacChl
UIEKTPOHA W, BEPOSATHO, paBHA Hymto». TakuMm xe oOpa-
30M 3Ha4€HHE M, MBITAETCAd U3MEPUTh yKE TPEThE IMOKO-
nenue Gu3nkoB. bpul paszpaboraH psia f-CreKTPOMETPOB
C MOCTENEHHO YITyYIIAOIUMCS COYETAaHHEM BBICOKOTO
SHEPreTUYeCKOro pa3pelieHus U BBICOKOW CBETOCHJIBI,

A. Kovalik, A. Ch. Inoyatov, D. Vénos, O. Dragoun

Measurements in the KATRIN

Neutrino Project Started

Neutrino, apparently the most abundant particle of
matter in the Universe, is the only elementary particle
whose rest mass is known only in approximate limits:
0.05 < m, < 2 eV. By the symbol m,, the so-called effec-
tive mass of the electron antineutrino studied in a nuclear
B decay is denoted.

Unambiguous experimental evidence for neutrino
oscillations confirmed that neutrinos arising from weak
interactions (e.g., electron antineutrino emitted together
with electron in the tritium decay H — 3He + e~ + V) is
a quantum mechanical superposition of three states with
masses My, M, and m;. However, we still did not calculate
or measure their numeric values. So far, we have been able
to measure only the upper limit of the effective mass m,,
which is given by the combination of the values of m; and
elements of the neutrino mixing matrix. The lower limit
for m, has resulted from measurements of neutrino oscil-

2]

lations which, due to their interference character, are ex-
tremely sensitive to differences of the squared neutrino
masses but cannot provide information about the values
of m,,

A model-independent method for determination of m,,
was proposed by Enrico Fermi. He showed that the shape
of B spectrum in its upper part depends on m2. He con-
cluded from his analysis of the available f spectra that “the
neutrino mass is less than the electron mass and is probably
equal to zero”. The third generation of physicists is trying
to measure M, in the same way. A number of § spectrome-
ters were developed with a gradually improving combina-
tion of high energy resolution and high luminosity, which
is necessary to examine the weak effect close to the end
point of B spectrum. So far, the best result of m, <2 eV
has been independently achieved by physicists from the
University of Mainz, Germany, and the INR RAS, Troitsk
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YTO SBIACTCS HEOOXOIMMBIM ISl M3YYEHHUS caboro 3¢-
(exTa BOMM3M BepxHEH rpaHHIE! B-criekTpa. o cux mop
JTydmui pe3ynsrar M, < 2 3B Obl HEe3aBUCHMO JOCTHUT-
HyT ¢pmsuxamu 3 Yameepcurera B Maiinie (I'epmanms)
u AU PAH (Tpournxk, MockBa) B n3MepeHUsX P-crexTpa
TIPY pacrajie TPUTHUSL.

B T0 e Bpems cTajlio MOHATHO, YTO BO3MOXKHOCTH
CIIEKTPOMETPOB TOYTH HcuepnaHbl. [losTomy B sHBape
2001 r. B bag-JInGennemnne (I'epmanust) ObITIO TIPOBEICHO
MEXIyHapOIHOE COBEIIAaHHE, COOpaBIlce OKOIO IMSTH-
Jecatd (pU3MKOB, C IENbI0 OTBETUTH Ha J[Ba BayKHBIX BO-
Ipoca: CTOUT JIM CTPEMHUTHCS K JallbHEHIIEMY MOBBIIIE-
HUIO YyBCTBUTEIBHOCTH B OMpEAEICHUN M, 3TUM ITyTeM
1 BO3MOXHO JIM 3TO B YCJIOBHUSAX COBPEMEHHOTO COCTOS-
Hus TexHukn? OTBeT Ha 00a Bompoca OBUT OXHO3HAYHO
TTOJIOKUTENBHBIM, U 1T03ToMy B mioHe 2001 . Hemenkwe,
poccHiickue, aMepuKaHCKUE U Yelickue (pU3nKn OCHOBA-
i MexxIyHapoaHyto komradopamnio KATRIN (KArlsruhe
TRItium Neutrino) [1]. B kauecTBe MecTa NMpOBEACHUS
9KCTIepUMEHTa OblT BEIOpaH TeXHONIOTHUECKUH MHCTHTYT
B Kapmncpys (KIT) (I'epmanmust), TOCKOIBKY B HEM HaXo-
IUTCA KpymHeiias B EBpone TputueBas saboparopus.

ITepBoHavanbHOE HaMepeHue KOJIaboparun
KATRIN 3axmo9anoch B CO3IaHAH TUTAaHTCKOTO TIIABHOTO
JJIEKTPOHHOIO CIIEKTPOMETpa AMAMETPOM 7 M M JJIMHOMN

AT THE LABORATORIES OF JINR

23 M. DTOT yHUKAJIBHBIA MPHOOP IOHKEH ObUT 00aaaTh
YyBCTBUTEIBHOCTBIO K Macce HEHTPHHO M, Ha ypOBHE
0,35 »B. Menee uem uepe3 rof MeXIyHApOAHAs TpyIna
HE3aBHCUMBIX CIICIIHATNCTOB BHOBb PACCMOTPENA TIPOEKT.
BBuy ero yHHKanbHOCTH B II00ATFHOM MacIiTadbe ObIIo
PEKOMEH/IOBAHO TIOTIBITATHCS MOTYUUTD €IIe Oosiee BBICO-
KyIO 9yBCTBUTEIBHOCTh K Macce HEHTPHHO.

B 2004 . nccrnemoBareny, 3aAeHCTBOBaHHBIE B TIPO-
exte KATRIN, mpumumi K BEIBOAY, YTO C HCTIOIB30BAHUEM
(PM3MUECKUX METONOB M TEXHOJOTHI Ha CaMOM IIpefere
COBPEMEHHBIX BO3MOXKHOCTEH BIIOJIHE PEAIbHO IIOBBI-
CHUTh YyBCTBHUTENIBHOCTh B ompeneneHun M, mo 0,2 3B.
[Tockombky m3MepsieMasi BeTMUMHA MPEICTABISET COOOM
KBaJIpaT Macchl M2, TO HaMedeHHas IeJb 3aKIIouaach B
JOCTHKEHUH OECTPELeIEHTHOTO CTOKPATHOTO yBEIn4e-
HUSI 4YyBCTBUTEIBHOCTHU. [IJIs1 3TOTO NPHUILIOCH YBEIUIUTH
JuaMeTp crekTpomerpa 1o 10 m.

3aKIIIOYUTENBHBIN 3TAll TPAHCHOPTHPOBKU BaKyyM-
HOM KaMmepsl criekTpomeTrpa Maccoi 200 T ¢ 3aBoa-m3ro-
tosutens B KIT (a ato mout: 9000 kM myTH BOTHBIM
TPAHCIIOPTOM) TTIOKa3aH Ha (OTO.

[locme  MHOTONETHHMX  yCcWIMHA  Koymaboparuu
KATRIN ymanock 3aBepIIiTb CTPOUTEIHCTBO CEMHUACCS-
TUMETPOBOTO coopyskeHusl. Ero wacTeio siBisiercst Ge30-
KOHHBIM MCTOYHUK MOJEKYISIPHOTO TPUTHS ATUHON 16 M

Kaprncpys (I'epmannst). 3akiIr04nTeNbHbIH STall TPAHCIIOPTHPOBKH
BaKyyMHOH kamepbl MaBHOro crekrpomerpa KATRIN

Karlsruhe (Germany). The final phase of transporting
the vacuum chamber of the main KATRIN spectrometer
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LSRUHE TRITIUM NEUTRINO EXPERIMENT (KATRIN)

Kapncpya, 11 utons. TopaxecTBEeHHBIH 3aIlyCK U3MEPEHHH
B-criextpa Tputust B TexHonormdeckoM HHCTUTYTE B Kapcpya.
Cpenu 16 noyetHsIx rocreil U ydyacTHUKOB poekra KATRIN,
KOTOpBIE CHMBOJINYECKH HaXaIn KHONKY «CTapTy, ObUIH
T.Kamxura u A. B. Maknonansa, norygusmue HoGeneBckyro
npemuio 1o ¢u3uke B 2015 I 32 OTKPHITHE OCHMILISIHI
HEUTPUHO

(Moscow), Russia, in the measurements of beta spectrum
observed in the decay of tritium.

At the same time, the authors realized that the pos-
sibilities of their spectrometers were almost exhausted.
Therefore, in January 2001, an international meeting of
about fifty physicists, experts from various professions
was held in Bad Liebenzell, Germany, to answer two im-
portant questions. Is it worthwhile to strive to further in-
crease of the sensitivity in the determination of m,, in this
way? Is this possible under the current state of technology?
The answer to both questions was unambiguously positive.
Therefore, in June 2001, German, Russian, American, and
Czech physicists founded the international collaboration
KATRIN (KArlsruhe TRItium Neutrino) [1]. Karlsruhe
Institute of Technology (KIT) was chosen as the place of
the experiment since it houses the largest tritium laborato-
ry in Europe.

The original intention of the KATRIN collaboration
was to build a giant electron spectrometer with a diam-
eter of 7 m, 23 m long. This unique device should have
a sensitivity of 0.35 eV to m,. After less than one year of
the project existence, the international group of indepen-
dent experts considered it again. Taking into account the
uniqueness of the project on a global scale, it was recom-
mended to try to obtain an even higher sensitivity to the
neutrino mass m,,.

In 2004, the researchers of the KATRIN collaboration
came to the conclusion that it should be realistic to increase

AN40

Karlsruhe, 11 June. The ceremony of launching the trititum
B-spectrum measurement at the Karlsruhe Institute

of Technology. Among sixteen distinguished guests and
KATRIN collaborators, who symbolically pressed the START
botton, were also T. Kajita and A.B.McDonald,

awarded jointly by the Nobel Prize in Physics 2015

for the discovery of neutrino oscillations

the sensitivity in the determination of m, to 0.2 eV using
physical methods and technologies at the limit of the cur-
rent possibilities. Since the measured value is the square of
the mass mZ, it is an unprecedented hundredfold increase
in sensitivity in one step. To reach this, the diameter of the
spectrometer vacuum chamber was increased up to 10 m.

The photo shows the final phase of transporting the
vacuum chamber of the 200-ton spectrometer by the rivers
and seas from the factory to KIT (nearly 9000 km).

After many years of effort, the KATRIN collabora-
tion has succeeded in completing the 70-m-long device.
Its part is also a windowless source of molecular tritium
of 16 m length and weighing 20 tons, whose 30 K tem-
perature is stabilized with a relative accuracy of 1-1073,
The pre-spectrometer leaves only electrons from a narrow
region of the B spectrum containing information on m,
to pass to the main spectrometer for the energy analysis.
This results in a substantial suppression of the undesirable
background. The electron detector consists of 148 inde-
pendent parts that allow possible corrections for minor
device inhomogeneities.

Finally, on 11 June this year, the ceremony of launch-
ing the trittum B-spectrum measurement took place at
the Karlsruhe Institute of Technology, in which more
than 400 people took part, including the JINR Director,
V.Matveeyv. It should, however, be noted that the spectrom-
eter system was filled with tritium as early as on 18 May
for the first time, and the first short-term measurement of
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u Maccoit 20 1, Temneparypa kotoporo (30 K) crabumm-
3UpyeTcs ¢ OTHOCHTENbHOM TouHoCThI0 1 - 1073, TonoBHOM
CIIEKTPOMETP MPOIYCKAET VISl SHEPreTHIECKOrO aHai3a
B IJIaBHOM CHEKTPOMETPE TOJBKO JJIIEKTPOHBI W3 Y3KOH
obnactu B-criekTpa, coneprkaiiue HHGOPMAIIUI0 O Macce
HEUTPUHO M,, YTO NPHUBOAUT K CYILECTBEHHOMY I107a-
BJIIGHUIO HEXeNlaTeJIbHOro (oHa. JleTeKTOp 3JIEKTPOHOB
cocTouT u3 148 HE3aBHCHMBIX YacTE€H — IHKCEJIOB, YTO
TI03BOJISIET BHECTH IONPABKH HA HE3HAYMTEIbHBIC HEOJ-
HOPOAHOCTH yCTPOMCTBA (eciIi OHU OyAyT UMETh MECTO).

11 wrons 2018 1. B TeXHOIOTHYECKOM WHCTHUTYTE
B Kapicpys cocrosiics TOp)KECTBEHHBIH 3aIyCK H3Mepe-
HUH B-cIieKTpa TPUTHSA, B KOTOPOM TPUHSIIO yyacTue 00-
nee 400 genosek, B ToM uucie u aupekrop OUAU axa-

Puc. 1. Pesynbrar nepBoro u3MepeHusi 3-CrieKTpa TpUTHS B MPO-
ekte KATRIN

20 —— Fit result
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o
(=]
T

20
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nemuk PAH B.A.Marsees. HeoOxonumMo OTMETUTB, YTO
BIIEPBBIC TPUTHII OBUI BITYILCH B CHCTEMY CIIEKTpPOMETpa
yxe 18 Mas1, a mepBoe KpaTKOBPEMEHHOE M3MEPEHHUE €T0
B-cektpa mposeneno 19 mas (puc. 1). Temeps Hawanach
Jqoirocpounas (haza cOopa TaHHBIX, B KOTOPOM MPUHUMA-
eT yuactue 6onee 160 (HpU3NKOB, HHKEHEPOB U TEXHUKOB.
O 3naunmoctu npoexkra KATRIN nans Hayku u camoit
I'epmannu roBopuT TOT (Qakt, yto Aot DemepanbHOrO
MHUHHCTEpPCTBA OOpa30BaHUs M HAay4YHBIX HCCIIEIOBa-
HUM ['epmMaHMN B 3TOM MpOEKTE COCTaBIsAeT OKoio 75 %.
MNuBectunuu B 3qanue u otaeibHbie yacTu KATRIN co-
CTaBJISIIOT OKOJI0 50 MJIH €BpO.

Ilens mpoekTa — TMOJIY4YEHHE UYyBCTBHTEIBHOCTH
k M, Ha yposre 0,2 5B/c? (¢ 90 %-M ypoBHEM 10CTOBED-
HOCTH), €€ TUIAaHUPYETCsl JOCTHYb B TEUSHHE TPEX JIeT Ha-
6opa cratucTuku (puc.2). [TaBHBIA CIIEKTPOMETpP MPOCK-
Ta KATRIN (uHTErpanbHbIi 3JI€KTPOCTATUYECKHUH CIIeK-
TPOMETpP C MAarHUTHOW aanabaTHYecKON KOJITMMAITHei)
JIOJDKEH o0ecriednTh IpHOOpHOE paspeleHne okomo 1 »B
MIPU HEPTUHU IEKTPOHOB 18,6 k3B (rpaHmuHas 3HEprus
B-criexTpa TpuTHs) M TpaHcMHccHIO OKoio 18% ot 4m.
OnHUM W3 BaKHEWNINX TPEeOOBAHMUIT [UIsl JOCTHKEHHS Ha-

Puc.2. 3aBHCHMOCTD UyBCTBUTENHFHOCTH K Macce MOKOSI aHTH-
HEHTPHUHO M, OT BpeMeHH HA0Opa CTATUCTUKI
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Fig. 1. The first tritium P spectrum measured in the KATRIN
project

its beta spectrum was carried out on 19 May (Fig. 1). Thus,
a phase of the long-term data collection has started, in
which more than 160 physicists, engineers and technicians
take part. The importance of the KATRIN project for the
science of Germany itself is indicated by the fact that the
share of the Federal Ministry of Education and Research of
Germany in this project is about 75%. Only its investment
in the building for the KATRIN apparatus reached about
50 million euros.

It is planned that the project goal (the sensitivity of
0.2 eV/s? to m, at 90% CL) will be achieved within three
years of the measurement (Fig.2). The main spectrome-
ter of the KATRIN (the so-called Magnetic Adiabatic

EI

Fig.2. Dependence of the sensitivity to m, as a function of data
taking time

Collimator combined with an Electrostatic Filter) should
provide an instrumental resolution of about 1 eV at the
electron energy of 18.6 keV (the endpoint energy of the
beta spectrum of tritium) and a transmission of about
18% of 4m. One of the most important requirements for
achieving the intended goal is the stability of the retard-
ing/analyzing voltage (about —18.6 kV). According to
the calculations, its instability within £60 mV can intro-
duce a systematic error of 0.007 eV2/s* in the square of
the antineutrino rest mass obtained from the measured
beta spectrum. Such an error represents a significant con-
tribution to the maximum permissible systematic error of
0.017 eV?/s* to achieve the planned sensitivity to the neu-
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MEUEHHON IeNu SBISETCS CTaOMIBHOCTH TOPMO3SIIETO/
aHaMM3upyromero Hampsokerus (oxomo —18,6 kB). Ilo
MIPOBEZICHHBIM PAcueTaM, €ro HeCTaOMIBHOCTH B IIpese-
nmax =60 MB MOXeT BHECTH CHCTEMAaTHYECKYIO TOTpeI-
HOCTh Ha ypoHe 0,007 5B2/c* B 3HaueHMe KBagpaTa Mac-
CBI TIOKOS aHTHHEHTPHHO, IOJyYEHHOE M3 M3MEPEHHOIO
B-criexTpa. Takas TOTpENIHOCTH MPEJICTABISACT 3HAYH-
TENBHBIA BKJIAJ B MAaKCHMAJIGHO JIONyCTUMYIO CHCTEMa-
THYecKyto norpewmwHocts 0,017 9B2/c* mis mocTmKeHUS
3aIUIaHMPOBAHHON YyBCTBUTEILHOCTH K Macce HEUTPUHO.
JlosrocpouHbIii MOHUTOPHHT CTA0MIBHOCTH HAIPSKEHUS
—18,6 kB B npenenax orxinonenus +60 MB (T.e. ¢ oTHO-
CUTENBHOM morpemHocTsio =3 - 107°) B Teuenue aByx Me-
cs1eB (TIaHupyemast IpoJ0KUTEIFHOCTE OJTHOTO ceaHca
WU3MEPEHHI) SABISETCS TOCTAaTOYHO CJIOKHOM 3amadei 1yst
COBpPEMEHHOW TeXHHMKH. [103TOMy CTaOMIBLHOCTH TOPMO-
3SIIETO HANpPsDKEHUS OyeT MpOBEepPATHCS OAHOBPEMEHHO
JIByMsI HE3aBUCUMBIMH CIIOCOOAaMHU: a) C MOMOIIBIO BHI-
COKOTOYHOTO BOJIBTMETpPA B COYETAHWHU CO CHELHATIbHBIM
JICTTUTEJIEM BBICOKOTO HAMPSDKEHHUS M 0) MOHHTOPHUHIOM
TIOJIOKEHUST CTAOWIIBPHON BO BPEMEHH PENepHOH JHMHUN
MOHOYHEPTETHIECKNX 3JIEKTPOHOB, SYMHUTHPYEMBIX €CTe-
CTBEHHBIM HCTOYHHMKOM, B CIICIIMATEHOM MOHHTOPHPYIO-
IIEM CHEKTpOMeTpe (TOTO K€ THIA, YTO U IJIABHBII CIIeK-
tpometp npoekra KATRIN), koTopsiii OyaeT moAKIIoueH
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K o0ImeMy MCTOYHHKY HampspkeHus — 18,6 kB. B takom
ciydae JI000€ M3MEHEHUE TOJIOKEHUST PENIePHON JTHHUH
OyZeT CBHICTEIbCTBOBATH O HECTAOMIBHOCTH B OOIIECH
CHUCTEME TOPMO3SIIETo HampspkeHusl. B pa3paboTke ecte-
CTBEHHOTO HCTOYHHKA PENEPHBIX 3JIEKTPOHOB, YIOBIET-
BOPSIIOIIETO BBIMICYTIOMIHYTHIM TPEOOBAaHUSAM, BMECTE C
kosuteramu u3 US® AH YP (Pxex) mpuHUMAIN ydacTue
corpynaukn Jlaboparopun smepHBIX mpodiaem OUSAU,
KOTOPbIE 3aHUMAIOTCSI IPEU3NOHHOM SIAEPHOM JIEKTPOH-
HOW CIIEKTPOCKOIHEH YK€ HECKOIBKO IECATKOB JICT.

B cBs13u ¢ 3TUM HEOOXOAMMO HAIIOMHHTh, YTO, B OTJIH-
Yhe OT raMMa-CIIEKTPOCKOIIUH, B SICPHOU 3IEKTPOHHOU
CIEKTPOCKOIIHH JI0 CHX TTOP HET KOMMEPUYECKHU JOCTYITHBIX
TBEPIOTEIFHBIX JHEPTETUYCCKUX PEICPOB KOHBEPCHUOH-
HBIX DJICKTPOHOB WM MEKTPOHOB OJKe C MOTPEITHOCTHIO
menee 0,1 5B. [maBHasi mpuunHa COCTOUT B TOM, YTO KH-
HETHYCCKUC SHEPTHH ATHX DJICKTPOHOB HAMPSIMYIO 3aBU-
CSIT OT DHEPTUil UX CBs3U B aToMe. Kak M3BECTHO, SJHEPTUU
CBSI3U 3JICKTPOHOB YYBCTBUTEIBHBI K (PU3UKO-XUMHUYCCKO-
My OKPYKCHHUIO aTOMOB, YTO BIIOCJICACTBUHU MPUBOIUT K
SHEPreTUYECKUM CIIBUTaM B CIIEKTPaxX KaK KOHBEPCHUOH-
HBIX AIIEKTPOHOB, TaK U 3MEKTPOoHOB Oke, B 0COOEHHOCTH
B CJIy4ae TBEPIIOTEIbHBIX HCTOYHHKOB. 13 hoToaneKTpoH-
HOM CIEKTPOCKOINUU U3BECTHO, YTO ITOT SHEPreTUUECKUN
CIIBMI, KOTOpBIﬁ HpI/IHf{TO Ha3bIBaTh XUMHYCCKUM CABUTOM,

trino mass. The long-term monitoring of the —18.6 kV
voltage stability within a deviation of £ 60 mV (i.e., with
a relative error of £3-10-9) for two months (the planned
duration of one measurement cycle) is quite a challenge
for modern technology. Therefore, the stability of the re-
tarding voltage is checked simultaneously by two inde-
pendent methods: a) using a high-precision voltmeter in
combination with a special high-voltage divider; and b) by
monitoring of the position of the time-stable reference line
of monoenergetic electrons emitted by a natural source in
a special monitoring spectrometer (of the same type as the
main spectrometer of the KATRIN project), which will
be connected to a common high-voltage power supply of
—18.6 kV. Thus, any change in the position of the reference
electron line will indicate instability in the common sys-
tem of the retarding voltage. Together with the colleagues
from the NPI of the CAS (ReZ), researchers from DLNP,
JINR, who have been engaged in the precision nuclear
electron spectroscopy for several decades, participated in
the development of a natural source of the reference elec-
trons that meets the above requirements.

In this regard, it should be noted that (in contrast to
gamma-ray spectroscopy) in nuclear electron spectro-
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scopy there are still no commercially available solid-state
energy calibration sources of conversion or Auger elec-
trons with an uncertainty better than 0.1 e¢V. The main rea-
son of this situation is that the kinetic energies of these
electrons directly depend on the electron binding energies.
It is well known that the electron binding energies are sen-
sitive to the physicochemical environment of atoms that
results in energy shifts in both the conversion electron and
Auger electron spectra especially in the case of solid-state
sources. As it is known from the photoelectron spectrosco-
py, these energy shifts (called chemical shifts) amount to
+7 eV and are strongly correlated with the valence state
of the emitting atoms. It is also known that the binding
energies of electrons in solids are usually by 2-10 eV
smaller than for free atoms (the so-called solid-state shift),
and for atoms adsorbed on the surface of solids by 1-3 eV.
However, it is necessary to emphasize that from the point
of view of meeting the requirements for a natural source
of the reference electrons for monitoring the high voltage
in the KATRIN measurements, the accuracy of the deter-
mination of the absolute value of the energy of reference
electrons does not play any decisive role but only the tim-
ing stability.
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JocturaeT +7 3B 1 CHIIBHO KOPPENUPOBAaH ¢ BaJIEHTHBIM
COCTOSIHUEM H3JIy4aeMoro atoma. VI3BECTHO Takke, 4To
SHEPTUH CBSI3M JICKTPOHOB B TBEPIBIX TEIaX, Kak Ipa-
Bui0, Ha 2—10 5B MensbIe, yeM I cBOOOIHBIX aTOMOB
(Tak Ha3pIBAGMbIN TBEPAOTEJBHBII CIIBUT), a JUI aTOMOB,
a/7IcOopOMPOBAHHBIX HA TOBEPXHOCTH TBEPBIX TEJ, — Ha
1-3 »B. Heobxoammo, omHaKo, MMOTYEPKHYTh, YTO C TOU-
KM 3pCHHSI BBHINOJIHEHHsS TPeOOBAaHWN K E€CTECTBEHHOMY
WCTOYHUKY PETICPHBIX IEKTPOHOB JII MOHUTOPHHTA BBI-
coxoro HampsokeHust B u3MepeHusix KATRIN, tounocTts
olpeziesieH st aOCOIIOTHOTO 3HAYESHUS SHEPTUH PETICPHBIX
SJIEKTPOHOB HE MI'PAcT pEIIaloIieil poin, HO BaKHA ee
BpEMEHHas CTaOMIBHOCTD.

Kak ¥ B mpenplaymux HpsMBIX 3KCHEPUMEHTaxX IO
OTIPEJICJICHUIO MAacChl TOKOSl 3JIEKTPOHHOIO aHTHHEH-
TPHUHO, B KaueCTBE PETIepHBIX IEKTPOHOB ObLTa BHIOpa-
Ha K-KOHBEpPCHOHHAs JHMHUA (E€CTEeCTBEHHAas IIUpUHA
(2,70 £ 0,06) 5B) suepnoro y-nepexozna 32 k3B B 83MKr
(K-32), smeprus xotopoit (17824,3 £0,5) »B orHOCH-
TEIHHO ONMM3KA K TPAaHUYHOHN SHEPTHUH [(-CIIEKTpa TPUTHS.
TIMockonbKy nepuos noiypacnana $3MKr gocrturaer Beero
1,83 4, TO OH HE MMOAXOMUT JUIS JOITOBPEMEHHOTO MOHUTO-
punra. Corpymaukamu JIAIT 0T IpeTokeH TBEPAOTEITh-
HBII UCTOYHMK MaTepUHCKOro u3otona S3Rb ¢ mepuomom
noxypacnaza T, = 86,2 cyT, uTo 0oJblile, 4eM IJIaHupye-
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Mast IPOJIOJKUTEIEHOCTD OTHOTO CeaHca u3MepeHus (1Ba
MecsIIa).

Jlyist TecTHpOBaHMS CBOMCTB MPUTOTOBJIEHHBIX HCTOU-
HukoB 83Rb MCIIONB30BAIMCH TPH OJIEKTPOHHBIX CIEK-
TpoMeTpa, a UMEHHO: 1) muddepeHnnaTbHbI KOMOMHH-
poBaHHBIA 3reKkTpocTaTuueckuil cnexkrpomerp ESASO,
COCTOSAIIMIA W3 TOPMO3SIIeH chepbl U TBOWHOTO LHJIHH-
JIPUYECKOTO 3epKajia C PeryJIupyeMbIM MPUOOPHBIM pas-
pelleHneM B quana3zoHe dHepruil »nexrponos 0-50 x»B
(JIAIT OUAAN); 2) muddepeHunanbHblil AJIEKTpOCTaTH-
yeckuil cnexrpomerp ESAI2 Tuna muimHApHYECKOE
3epKajio ¢ (OKYCHPOBKOH BTOPOTO IOpsIJIKA, OCHAIICH-
HBII TOpMo3siied (yckopsitomeid) aunzoi (USID AH YP,
Pxex); 3) WHTErpajbHBIA 3JIEKTPOCTAaTHYECKUH CIIeK-
TPOMETP C MarHUTHOM aanabaTnvyeckod KoJUTMMAaluei
(Muctutyr dusukn, YHuepcuter Maiinua, [epmanus).
CHavasia IPOBOJMJINCH MCCIIENOBAaHUs HCTOUHMKOB $3Rb,
KOTOpbIE OBUIM M3TOTOBJIEHBI METOJOM HCIApEHHs B Ba-
KyyMe€ Ha pa3HbI€ ITO/UIOXKKH 110 METOIHKE, pa3paboTaH-
Hoit B JIAII [2]. Beero 6p110 H3rOTOBIICHO 29 MCTOUHHUKOB
83Rb, u3 HUX 16 Ha aMIOMUHMEBOH MOMNOXKKE (OKHCIIEH-
Hasl €CTECTBEHHBIM IyTeM Qoibra), 12 — Ha yriepomHoi
(monmukpucTamMyeckass oybra) U OAWH Ha TOIUIOKKE
n3 HOPG (BBICOKOOPHEHTHPOBAHHBIA MHPOIUTHIECKUI
rpadur). Jonrocpounsie u3mMepeHus (0T 2 10 6 MecsIeB)

As in the previous direct experiments for determi-
nation of the rest mass of the electron antineutrino, the
K-conversion line (natural width of (2.70 + 0.06) eV)
of the 32 keV nuclear y transition in $3MKr (K-32) was
chosen as reference electrons because its energy of
(17824.3 £ 0.5) eV is relatively close to the end point en-
ergy of the B spectrum of tritium. Since the half-life of
83MKr is only 1.83 h, it is not suitable for long-term mon-
itoring. Researchers from DLNP, JINR proposed to use
a solid source of the parent isotope $3Rb with a half-life
Ty, = 86.2 d which is longer than the planned duration
of one measurement cycle (i.e., two months). Three elec-
tron spectrometers were employed to test the properties of
the prepared 83Rb sources, namely: 1) the ESA50 differ-
ential combined electrostatic spectrometer consisting of
a retarding sphere followed by a double pass cylindrical
mirror analyzer with an adjustable instrumental resolution
operating in the electron energy range 0-50 keV (DLNP,
JINR); 2) the ESA12 differential electrostatic spectrom-
eter of the cylindrical mirror type with second-order fo-
cusing equipped with a decelerating lens (NPI, Re¥); and
3) an integral electrostatic spectrometer with magnetic
adiabatic collimation (Institute of Physics, University of
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Mainz, Germany). First, 83Rb sources prepared by evap-
oration in vacuum on different substrates [2] according to
the method developed at DLNP, JINR were investigated.
Altogether, 29 sources of 83Rb were prepared, 16 on alu-
minum substrates (naturally oxidized foil), 12 on carbon
substrates (polycrystalline foil), and one on HOPG (high-
ly oriented pyrolytic graphite) substrate. But only five of
them were used for long-term measurements (from 2 to
6 months). In four cases, the sources were removed sev-
eral times from the spectrometer, stored in air, and then
placed in the spectrometer again. For all sources studied,
the measured values of the energies of the selected con-
version lines increased with time, and these changes could
be described by a linear function. The drifts were within
the interval (2.3+12) - 107 per month, which is noticeably
more than the above requirement +3 - 10-¢ in two months,
and were clearly caused by changes in the spectrometer
work function (due to the changes in the composition of
the residual gases in the spectrometer chamber) as well as
by the dynamics of physicochemical processes in the sur-
face layer of 83Rb. To minimize the influence of some un-
favourable factors, it was decided to place the 83Rb/33MKr
atoms in more stable surroundings by implantation of
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MIPOBOAMIINCE C IISITBIO Pa3sHBIMH MCTOYHHKaMH. B ueTsl-
pex ciy4asx MCTOYHHMKH B XOJE M3MEPEHHIl HECKOIBKO
pa3 M3BICKaIM M3 CIEKTPOMETPA, XPaHWIM Ha BO3IY-
Xe U MOTOM OIISITh MOMEIIau B criekTpoMeTp. s Bcex
H3yYaeMbIX HCTOYHHMKOB H3MepseMble 3HAUCHUS IHEp-
Uil BBIOPAHHBIX KOHBEPCHOHHBIX JIMHHH CO BpPEMEHEM
YBEJIMYHMBAINCH, 3TO W3MEHEHHE MOXXHO OBIJIO ONHUCaTh
C TIOMOIIBIO JIMHEHHON QyHKIMH. [peiid, Haxoasmuics
B mpenenax (2,3+12)- 107 B MecqI], 9TO 3aMETHO OOJb-
1€, YeM BBINIEYNIOMAHYTOE Tpebosanue +3-107° B snBa
Mecsla, ObUl SIBHO BBI3BaH M3MEHEHHEM PabOTHI BBIXOIA
CIIEKTPOMETpa IO BIUSHUEM H3MEHEHHSI COCTaBa OCTa-
TOYHBIX Ta30B B KAMEpE CHEKTPOMETpa, a TaKXKe AMHAMU-
KOH (PM3MKO-XMMHUYECKUX MPOLIECCOB B TOBEPXHOCTHOM
cinoe $3Rb. UTo6sl MUHUMHU3MPOBATH BIMSHUE HEKOTOPBIX
HeOIaronpusaTHEIX (pakTopoB, OBUIO PEIICHO IMOMECTHTh
arombl 33Rb/33MKr B Gosiee cTaOMIIBHYIO CpELy MMILIAH-
tanueii nonos S3Rb npu suepruu 15 u 30 k3B B nomukpy-
CTAUTMYECKYIO 30JI0TYIO H IUIATHHOBYIO (DOJIBTY BBICOKOM
YHCTOTHI. Bcero ObLIO MPUTOTOBJIEHO YETHIPE NCTOYHMKA
83Rb [3]. 3 HUX Tpu ObUIM C IUIATMHOBOI MOJIOXKKOM
W OAMH C 30JI0TOH. DHepreTHdeckue Apeidnl Hanbomee
4acTo m3MepsieMoil KoHBepcuoHHOH nmHMK K-32 B ciy-
Yyae IUIATMHOBOW ITO/UIOKKHM HAaXOJWJIMCh B HpenesiaXx OT

83Rb ions at 15 and 30 keV energy into the high-purity
polycrystalline gold and platinum foils. As a whole, four
83Rb sources were prepared [3], three of them in platinum
and one in gold. The energy drifts of the most frequently
measured K-32 conversion line in the case of the platinum
substrate were within the range of —(0.96 £ 0.17)- 10 to
(1.02 £ 0.16) - 10%/month and (2.64 £ 0.16) - 10-%/month
for the gold substrate. Thus, the 83Rb/33™Kr sources in the
platinum matrix quite satisfied the above requirement for
the time stability of the energy of the reference electrons
for monitoring. The difference in energy drifts between the
platinum and gold substrates can be caused by the differ-
ent physicochemical properties of these two noble met-
als, in particular, by the faster recovery of the platinum
crystal lattice after the ion implantation. In the future, it is
also desirable to investigate a possibility of replacing the
platinum substrate by a substrate of a material with a low
atomic number in order to substantially reduce the prob-
ability of inelastic scattering of reference electrons in the
substrate material (while preserving the small energy drift)
and to find out the cause of the observed “fine structure” of
some reference electron lines. These tasks will be primari-
ly investigated by researchers from DLNP.
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EI

—(0,96£0,17)- 10 10 (1,02+0,16)- 1076 B Mecs, a mns
3051070l noaoxku —(2,64+0,16)-10°° B mecsn. Takum
o6paszom, uctounuku $3Rb/BMKr B natuHOBON MarpHIE
BIIOJIHE Y/IOBJIETBOPSIIN BBINICYTIOMSHYTOMY TPEOOBaHHIO
K CTaOMJIBHOCTH SHEPTHH PETICPHBIX IEKTPOHOB JISl MO-
HUTOpHHTA. PazHuna B sHEpreTHUeCKUX apeidax Mexmy
HCTOYHUKAMH C IJIATUHOBOW U 30JI0TOM IOJUIOKKAMH MO-
JKET OBITh BbI3BaHA PA3HBIMH (PU3NKO-XMMHUYECKUMH CBOM-
CTBaMH ATUX JIBYX OJIarOpOHBIX METAJIOB, B OCOOCHHO-
cTH 6oee OBICTPHIM BOCCTAHOBICHHEM KPUCTAIITHYECKOM
PCHICTKH IIJIATUHBI TTOCJIC HOHHOM UMILIAHTAl U, B Jajib-
HEWIIeM JKeNaTelIbHO HMCCIIEIOBAaTh TaKKe BO3MOXKHOCTD
3aMEHbI TUTATHHOBOW ITO/UIOKKH Ha MOAJIOKKY W3 MaTe-
puajia ¢ HU3KMM aTOMHBIM HOMEPOM JJId CYIIECTBEHHOI'O
YMEHBIICHUS BEPOSITHOCTH HEYIPYTOTO pacCestHUs perep-
HBIX JIEKTPOHOB B MaTe€pHaJIe MOATI0KKHI IIPH COXPAaHEHUH
9HEPreTUYeckoro apeiida, a Takke BBISCHUTh HNPUUUHY
HaOJIfOaeMOl «TOHKOM CTPYKTYPbI» JIMHHH peTepHBIX
SIIEKTPOHOB. DTHMH BOIIPOCAaMH OyJeT 3aHUMATHCS B IIEp-
BYIO ouepenpb rpymnna corpyaaukon JISIT OVIAN.
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IHpoexkt ACCULINNA-2:

(pM3MYecKUl aCNEeKT M TEXHUYECKHE pelleHus

OfHUM W3 OCHOBHBIX HAaNpaBICHUI Pa3BUTUSA CO-
BPEMEHHOW SJIepPHO-(DU3UUECKOM armaparypsl sIBISIETCS
CO3/IaHHUE TaK Ha3bIBAEMbIX (paOpUK pajiNOAKTUBHBIX ITyd-
KOB (Ha PUCYHKE CJIeBa), TpeJHA3HAYEHHBIX /Ul U3yYECHUS
SIIEPHBIX CHUCTEM, YOAJICHHBIX OT «IOJIUHBI CTaOMIBHO-
ctu». K 4duciay OCHOBHBIX IieNiell TakuX HWCCIEOBaHUN
OTHOCHTCSI JIOCTHIKEHHE T'PaHMIL SAEPHOH CTaOWILHOCTH
1 TIPOABWKEHHE IAJBIIE 32 UX IMPEAENbI, HACKOIBKO 3TO
BO3MOJKHO.

Jlo HenaBHETo0 BpPEMEHM EIMHCTBEHHBIM ITOJHOIICH-
HO paboratommM Komruiekcom RIB B crpamax-ydacTHH-
nax OUSAN 6wt dparment-cenaparop ACCULINNA B
Jlaboparopun saepHbIX peakiuit uMm. [.H. Dmeposa [1].
Hay4Hnble pe3ynsTaTsl, MOyUYeHHBIC Ha 9TOM KOMIUIEKCE,
BIIOXHOBHJIM Ha CO3[]aHNE HOBOTO, OOJiee MOIIHOTO (par-
MeHT-cenaparopa ACCULINNA-2 [2, 3]. Dra ycTaHOBKa
ObLTa MMOCTPOCHA HEAABHO B COTPYIHUYCCTBE ¢ (hpaHIrys-
ckoit xommnanueit SIGMAPHI. Cenaparop ¢ HeoOxomu-
MBIM JIOTIOTHUTEIBHBIM 000pY/I0BaHHEM (ITPOM3BOJISILAS

mumiens B F1, noasuxuele mwenu B F2, ciektpomerp Hy-
neBbIX yrioB B F5, cucreMbl MOHHTOPHPOBAHMS ITydKa,
BaKyyMa U Jp.) YCTAHOBJEH Ha JMHUU MEPBUYHOTO ITyy-
Ka mukstorpora Y-400M (uHa pucyHke cripaBa). TecToBble
HCTIBITaHus, TpoBeaeHHble B 2017 1., moka3anu, 4To Xa-
PaKTEepUCTUKU PAJMOAKTUBHBIX IIy4KOB Ha YCTAHOBKE
ACCULINNA-2 unmeanbHO COOTBETCTBYIOT PacYeTHBIM
NpoeKTHBIM 3HaueHusM. Kak pesynsrar, B 2018 1. OblIH
MIPOBE/ICHBI MEPBBIC MOJHOLEHHBIE YKCIIEPUMEHTHI C Pa-
JMOAKTUBHBIMH ITyYKaMH.

OCHOBHBIMH TEXHHYECKMMHU TPEOOBaHUSIMU K ycCTa-
HoBKe ACCULINNA-2 SBISIIOTCS XOpOILIee >HEPreTH-
4eCcKoe paspelnieHne W BBICOKas A(PQPEKTUBHOCTH KOp-
PENIALMOHHBIX HU3MEPEHUIl MPOAYKTOB peakiuu. ITo, B
COBOKYITHOCTH C BBIOOPOM ONPENIENICHHBIX DPEaAKIUi |
3a/laHeM KOHKPETHBIX KHHEMAaTHUECKUX YCIOBUH, MOXKET
00ecIeunTh UICHTU(QHUKALMIO CIIMH-YETHOCTH B CIIEKTPax
BO30YKJIEHUS M3Y4aeMbIX SK30THUYECKHX sjep. MIMeHHO
B 3TOM CJIy4ae OTHOCHUTEIIbHO HEBBICOKAs JHEpPrus BTO-

A. S. Fomichey, L. V. Grigorenko, S. A. Krupko,

S. V.Stepantsov, G. M. Ter-Akopian

The ACCULINNA-2 Project:
The Physics Case and Technical Challenges

One of the main trends in the modern nuclear-phys-
ics instrumentation consists in the construction of the so-
called radioactive ion beam (RIB) “factories” (figure, left
panel) made for the study of nuclear systems away from
the “stability valley”. Among the principal goals of such
research is the trend to achieve the nuclear driplines and
move further beyond the driplines as far as possible. Until
recently the only fully working RIB facility in the Member
States of JINR was the fragment separator ACCULINNA
at the Flerov Laboratory of Nuclear Reactions [1]. The
scientific yield made with this facility inspired the con-
struction of a new more powerful fragment separator
ACCULINNA-2 [2, 3]. This facility was built recently in
collaboration with the French company SIGMAPHI. The
separator and the supplementary equipment (production
target at F1, movable slits at F2, zero-angle spectrometer
at F5, vacuum and beam control systems, etc.) are installed
at the primary beam line of the U-400M cyclotron (figure,
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right panel). Test runs performed in 2017 showed that the
characteristics of the RIBs delivered by ACCULINNA-2
match perfectly the goals of the initial design. As a result,
in 2018 first full-featured experiments with radioactive
beams were performed.

The prime objectives of ACCULINNA-2 are to pro-
vide a good energy resolution for the beams of radioactive
nuclei and high efficiency for the correlation measurements
of reaction products. The latter, combined with the selec-
tion of certain reactions and the choice of specific kinemat-
ical conditions, could provide the spin-parity identification
made for the excitation spectra of the studied exotic nuclei.
In that case, the relatively low-energy secondary beams
will give unique position for ACCULINNA-2 among the
other fragment separators. So far, the energies in a range
of 10+40 MeV/nucleon are not so easily available at other
large-scale in-flight RIB separators.
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prunbX myukoB cemaparopa ACCULINNA-2 Gyxer o6e-
CTIEUMBATh €r0 YHHUKAJIBHOCTh CPEAM JAPYTHX MHPOBBIX
yCTaHOBOK. B HacTosiIiee BpeMst SHEPTUH PaANOAKTHBHBIX
myukoB B amamazone 1040 M»oB/HykioH mocrarodHo
CIIOKHO JIOCTIKUMBI UIA KpymHOMacmTaOHbIX in-flight
CETapaTopoB.

[TpoexTHbIE MapaMeTpbl M HaydHAs MIPOTrpaMma JUIs
xomiuiekca ACCULINNA-2@U-400M Obutn U3710KEHBI
B HenmaBHeW 0030pHON pabote [3]. Beuio mokaszaHo, 9TO
MOTy4EHHbIE MHTCHCUBHOCTH pAJANOAKTHBHBIX ITyYKOB
B KOHEYHOH (POKATBHOM IMIOCKOCTH Cemaparopa, OTCyT-
CTBHE B IydYKaxX HEXKENATeIbHBIX MpPHMeceil U momeped-
HBIE pa3Mepbl IYYKOB, IONMANAIOMNX Ha (HU3HUECKYIO
MHILIEHb, XOPOIIO CONIACYIOTCSl C OXHMIAEMBIMH 3Hade-
HUSIMM  (HampuMep, TOJyYaeMBIMH C HCIIOIb30BAaHHEM

koztoB INTENSITY, TRANSPORT u MOCADI). Hoserii
¢parment-cenaparop ACCULINNA-2 craHeT OCHOBOM
B JIAAP OMSIN g mccnenoBaHUi JISTKUX AK30THIECKHUX
sIep, HAXOISIIUXCS BOJSU3U TPAHUIl SACPHON CTaOMIIb-
HOcTU. B 0030pe [3] omnmchiBaeTcs mepBoodYepenHas IKC-
MEpUMEHTaJbHAs TPOTrpaMMa HCCIICOBAHAN C PajfoaK-
TUBHBIMU IIy4KaMU Ha HOBOM yCTaHOBKe. B wactHOCTH,
MPE/UIOKEHBI TIEPBbIE AKCIEPUMEHTHI 110 M3YyUCHHIO JK-
sotnueckux cuctem 'H, 17Ne, 260, 26S u ux BO3MOXKHBIX
CXEeM pacraja ¢ UCIyCKaHueM 2P, 2N 1 gaxe 4N, KOTOpbIe
Haxo[sTcss B cdepe MHTEPECOB MCCIEAOBAHUM TPYIIIIBI
ACCULINNA-2.

Orta paboTa ObIIa YaCTHYHO MoAAepkaHa Poccuiickum
HaydHBIM (oHIOM, TpaHT Ne 17-12-01367.

CreBa: MupOBbIe (haOpUKH PAJNOAKTUBHBIX IIyYKOB, IOKa3aHbl BO3MOXKHBIC SHEPIeTHIECKUE ANANa30Hbl B 3aBUCHMOCTH
ot aroMHoro HoMepa. CripaBa: cxema (parmenT-cenaparopa ACCULINNA-2 Ha TUHUM ITEPBUYHOTO ITy4dKa yckopureis ¥Y-400M
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Worldwide RIB facilities on the diagram where the available RIB energy ranges vs. their atomic number are shown (left panel)
and the layout of ACCULINNA-2 fragment separator at the primary beam line of the U-400M cyclotron (right panel)

The design parameters and the first-priority exper-
imental program for the ACCULINNA-2@U-400M fa-
cility have been specified in the recent review paper [3].
It was shown that the RIB intensities obtained at the
exit of the separator, the beam purities and transverse
profiles of RIBs hitting the physics target are in good
agreement with expected values (for instance, given by
INTENSITY, TRANSPORT and MOCADI codes). The
new ACCULINNA-2 separator will be a basis at FLNR
JINR for research made in the fields of light exotic nuclei
near the nucleon stability borders. The first-priority exper-
imental program with RIBs for the new facility is outlined
in [3]. In particular, the first experiments proposed for the
study of 7H, 17Ne, 260, 26S nuclides and their possible de-
cay schemes proceeding via the 2p, 2n and even 4n emis-
sion are in the sphere of interest of the ACCULINNA-2
group.

This work was partly supported by the Russian
Science Foundation, grant No. 17-12-01367.
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AT THE LABORATORIES OF JINR

H. banawos, A. bapanos, H. Kymoeckuii, E. Masxcumoea,

U. Ilenesanrok, P. Cemenos

NHTerpanus BoIYUCIUTEIbHBIX PECypCcoB
opranusauuii crpan-yyactuuny OUAN
C UCMOJIb30BAHUEM 00JIAYHBIX

U TPUA-TEXHOJIOT I

OObeAMHEHHBIH MHCTUTYT SJCPHBIX HCCIIEI0BAHMIMA
(OUSIN) yuacTByeT B OOJBIIOM KOJUYECTBE HAy4YHO-HC-
CIIEZIOBATEIbCKUX MPOEKTOB, B KOTOPBIX BaKHBIM Cpe.-
CTBOM JUIS TOJYYEHHS 3HAYMMBIX HAYYHBIX pe3yJbTa-
TOB BBICTYNAIOT BBIYHUCIMTENBHBIE pecypchl. B cBs3u ¢
9THUM OOBEAMHEHHE CUCTHBIX MOIIHOCTEH OpraHu3amui
cTpaH-y4acTHUI] MHCTUTYyTa B €qUHYI0 HH(OpPMAILOH-
HO-BeIuHCHUTENbHYIO cpeny (MBC) npencrasnsercs Bax-
HOM M aKTyaJIbHOH 3aa4eii, pelieHre KOTOPOM 1103BOJINIIO0
OBl CyIIECTBEHHO YCKOPHUTD IPOBEJCHUE HAYYHBIX HCCIIe-
JIOBaHUM.

Ilepexon Ha COBpEMEHHBIE NMPHHLUIBI IOCTPOCHUS
BBIYHCIIUTEIBHBIX IIGHTPOB C HUCIIOJIb30BAHUEM 00JIauHBIX

TEXHOJIOTHH, MOBBIIIAIOMNX 3()(HEKTHBHOCTH UCIOIB30-
BaHUs armapaTHOTro o6ecnequMﬂ 3a CYCT BUPTYAJIbHOI'O
paszeneHns: pecypcoB W YIpOLIAMoLIeld 00CiyKUBaHHE
UH(PACTPYKTYPBI, YTO CHUXKAET CTOMMOCTH BIIAQJICHHS H
HCIOJIb30BaHUA alraparHbIX peCypCoOB, ABJISACTCA OAHUM
U3 CTpaTern4ecKux HarpasieHui B pabote Jlaboparopun
MH()OPMALIMOHHBIX TEXHOJIOTHH.

Jlnst oObearHEHUST OOJTaYHBIX BBIYMCIMTEIBHBIX pe-
cypcoB OMSU u opranu3anuii U3 ero CTpaH-y4acTHHUI] ObLIT
YCTaHOBIICH Pean30BaHHbIH Ha s13bIKe ruby IporpaMMHbBIi
unrepgeiic OCCI (Open Computing Cloud Interface) —
rOCCI, a Takxke paspaboraH IpaiiBep Ui MHTErpalnuu
o TMUpPUHroBoi Moxenu «cloud bursting» [1]. Dtu pas-

N. Balashov, A. Baranov, N. Kutovskiy, E. Mazhitova,

I. Pelevanyuk, R. Semenov

Integration of Computing Resources
of the JINR Member State Organizations
by Means of Cloud and Grid Technologies

The Joint Institute for Nuclear Research (JINR) par-
ticipates in a large number of research projects in many of
which computer infrastructures play an important role in
obtaining meaningful scientific results. That is why the in-
tegration of computational resources of the JINR Member
State organizations into a unified informational and com-
putational environment (ICE) is an important and topical
task the solution of which would significantly accelerate
scientific research.

The transition to modern principles of building com-
puting centers using cloud-based technologies that in-
crease the efficiency of hardware utilization due to the
virtual separation of resources and simplify the infrastruc-
ture, thus reducing the cost of ownership and usage of the

EI

hardware resources, is one of the strategic directions of the
Laboratory of Information Technologies.

In order to integrate the cloud computing resources
of JINR and its Member State organizations, implemen-
tation of the programming interface OCCI (Open Cloud
Computing Interface) — rOCCI on the ruby language has
been installed, and a driver has been developed for inte-
gration in peer model “cloud bursting” [1]. These develop-
ments have been successfully used for the last few years
as a tool to integrate the cloud resources of organizations
of the JINR Member States. In this way resources were
integrated of Plekhanov Russian University of Economics
(Moscow, Russia), Bogolyubov Institute for Theoretical
Physics (Kiev, Ukraine) and the Institute of Physics of
the National Academy of Sciences of Azerbaijan (Baku,
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PabOTKH YCHEIIHO HMCIOJIB30BATNCH B TEUCHUE HECKOJIb-
KHX JIeT KaK WHCTPYMEHT sl OOBEAMHEHMS OOJadHBIX
pecypcoB opranuzanuii ctpas-yuactHul, OUSAN. Takum
croco0oM OBbIIIM MHTErpUpOBaHbl pecypchl Poccuiickoro
SKOHOMHYECKOro  yHuBepcurera uMm. I.B.Ilnexanosa
(MockBa, Poccmst), UHCTHTYTA TEOPETHUSCKOH (DH3UKH
nm. H. H. boromo6oBa (Kues, VYkpawna) u Hucturyra
¢usukn HanmonanbHOW akagemun Hayk AsepOaiimpkaHa
(baky, Azepbaiimkan). CxemMa HHTETpaliyd PECYPCOB IO
TTUPUHTOBOM MOJIEIIH TIpEeICTaBIeHa Ha puC. |, ciesa.
Bozpocmmii uHTEpEC CO CTOPOHBI CTPaH-y4aCTHHIL
WucTuTyTa MpUBEN K YBEIMYCHUIO KOJIMYECTBA YYaCTHU-
KOB TaKOH pacrpeieieHHON 001a9HOi HHPPACTPYKTYPHI,
YTO BBISIBWJIO HU3KYIO MaclITabUpyeMOCTh JaHHOTO TOJI-
xoJa. B cBs3u ¢ »TMM OblTa HavaTa HMCCIIEI0BaTEIbCKAs
paboTa 1o OleHKE BOBMOXKHBIX aJIbTEPHATHB JIJIsl HUHTErpa-
MU 00Ta9HBIX HHAPACTPYKTYp. B kauecTBe HOBOTO Cpej-
CTBa JUISl MHTETPAIIMK 00JaKoB OBLIO BBHIOPAHO pelIeHue
Ha ocHoBe rpua-mardopmser DIRAC [2] (puc. 1, cnpasa).
Cuayx0b1 camoit DIRAC-mardopMmsl pa3BepHyTHI B 00I1a-
ke OMSIU, xoTopoe Tak ke, Kak M oOJaKa OpraHu3aini

Puc. 1. Bo3MoxXHBIE CXeMbI HHTETPALIUH 00JIAKOB

888484

L,DIRAC

a =) [ :

@ b.

Fig. 1. Possible schemes of the clouds integration

Azerbaijan). A scheme of the clouds integration following
the “cloud bursting” model is shown in Fig. 1, left.

Enormous interest of the JINR Member States in the
uniform distributed computational environment has led to
an increased number of participants in such a multicloud
infrastructure and revealed a low scalability of this ap-
proach. That is why research work was started to evalu-
ate possible alternatives, so the DIRAC software frame-
work [2] has been chosen as a new tool for the distributed
resources integration (Fig. 1, right). The services of the
DIRAC platform itself are deployed in the JINR cloud,
which, together with the clouds of the organizations of the
JINR Member States, provides computing resources for
the grid environment.

DIRAC (Distributed Infrastructure with Remote
Agent Control) is a software framework for distributed
computing providing a complete solution to one (or more)
user community requiring access to distributed resources.
DIRAC builds an intermediate layer between the users and

AT THE LABORATORIES OF JINR

2]

crpan-yyactaun OVISAU, mpemocTaBiseT BBIYHUCINATEINb-
HBIE PECYPCHI [UISl TPUA-CPEIIBI.

DIRAC (cokpamienne ot anriuiickoro «Distributed
Infrastructure with Remote Agent Controly — pacmpe-
JienieHHasi UHQPaCcTPyKTypa ¢ BO3MOXKHOCTBIO yIpaBiie-
HUSl yIaJeHHBIM areHToM) — 3TO IporpaMMHasl cpeia
JUIsl PacrpeesICHHBbIX BBIYMCICHUH, MPEI0CTaBIISIOMAs
3aKOHYEHHOE pEIIeHHE Ul OJHOTO M Oojee coolmiecTs
MOJIb30BATENCH, HYXKIAIOIUXCST B JJOCTYIE K pachpere-
nenHbIM pecypcaM. DIRAC BeimonHseT GyHKINIO pome-
JKYTOYHOTO CIIOSI MEKY TOJIb30BATEISIMU 1 alllTapaTHBIMU
MOIITHOCTSIMH, TIPEIOCTABIAA OO WHTEpdeiic K Tmo-
CTaBIIMKaM Pa3HOPOAHBIX PECYPCOB.

Cucrtema ympaBieHust paboueil Harpy3koi ¢ MOMoO-
IIBI0 areHTOB B BUJE MWJIOTHBIX 337ad, BIIEPBBIEC Mpe.-
crasnenHas B DIRAC, B Hacrodiee Bpems IMIHPOKO HC-
MOJIB3YETCSI B PA3IUYHBIX TPUA-UHPPACTPYKTYypax. ITta
KOHIICTIIMSI TI03BOJISIET MPO3PauHbIM ISl MOJIb30BaTeleH
00pa3oM 0OBEIMHUTH B OOIICH CHCTEME TaKUEe BBIUMCIIU-
TEJIbHBIE PECYPChl Pa3IMYHON TMPHPOABI M MPOUCXOXKIE-
HUSI, KaK IpUJI-Cpe/ibl, 00JlaKa WM KJIaCTEePBl.

B ommmume ot nupunroBoit monenu «cloud burstingy
mwratpopma DIRAC mo3BosieT UCIoIb30BaTh pa3HbIC BHI-
YHCIUTENbHBIE PECYPCHI C TOMOIIBIO TTMIOTHBIX 3371ad.

Jlst TOrO, 4YTOOBI POBEPUTH BO3MOXKHOCTH OIOOHO-
T'O MCIOJB30BaHUs 00JIaYHBIX PECYpCOB, OblIa IPOBEACHA

the resources offering a common interface to a number of
providers of heterogeneous resources.

The Workload Management System with Pilot Jobs
introduced by the DIRAC project is now widely used in
various grid infrastructures. This concept allows one to
aggregate in a single system the computing resources of
different source and nature, such as computational grids,
clouds or clusters, transparently for the end users.

Unlike the “cloud bursting” model, the platform
DIRAC allows one to use different computing resources
with the help of pilot tasks.

In order to test the possibility of such use of cloud re-
sources, a series of tests were conducted, which resulted in
new virtual machines that were successfully created, their
contextualization was performed, user tasks were started,
and the results were sent to the storage element. No spe-
cial actions were required to run tasks on different cloud
resources. At the moment, the program code of DIRAC is
being finalized, because not all the necessary functionality
is present in the basic version of the system.

At present, the integration of the JINR Member
State organizations clouds into DIRAC-based distrib-
uted platform is at different stages. Their technical inte-
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Cepus TECTOB, B PE3yNbTaTe KOTOPHIX YCIIEIIHO CO3/1aBa-
JIUCh HOBBIC BHUPTyaJbHBIC MAIIUHBI, TPOU3BOIIIACH UX
KOHTEKCTyaJIu3alysl, 3allyCKaIUCh M0JIb30BATENIbCKUE 3a-
Jla4yl ¥ pe3yNbTaThl OTIPABIISIIMCE HA JIEMEHT XPaHEeHNUSsI.
IIpu sTOM He TpeOGoBaOCh HUKAKUX CHEIHUATbHBIX JEH-
CTBMH JUIsl 3aIycKa 3a/1a4d Ha Pa3HbIX O0OJIAYHBIX pecypcax.
Ceitgac Begercst gopaboTka nmporpammuoro koxa DIRAC,
TaK KaK He BECh HEOOXOIMMBIH (PyHKIIMOHAI TIPUCYTCTBY-
eT B 0230BO BEPCHH CHCTEMBI.

B Hacrositiee Bpemst MHTerpanusi o0JIakoB IapTHEp-
CKUX opraHu3anuii crpan-yuactaur OMSU B pacnpene-
neHHyto miardpopmy Ha ocHoBe DIRAC Haxomurtcs Ha
pasHBIX JTamax. BEIMONHEHa TEXHWYECKass HHTETPaIys

Puc. 2. Teorpaduyeckoe nonoxenue o0nagyHpIX HHYPACTPYKTYp

AT THE LABORATORIES OF JINR

W uaeT paboTa MO0 TECTHPOBAHWIO M OTIAIKe OOJIaKOB
ActannHcKoro ¢mmmana MHCTUTYTa SsaepHON QU3HKH —
yactHoro yupexneHus «Nazarbayev University Library
and IT Services» (Acrana, Kazaxcran) [3], Hayuno-
UCCJIE0BATENLCKOI0 MHCTUTYTA SIIEPHBIX ITpobiiem bero-
PYCCKOTo rocyapcTBeHHOT0 yHUBepcuTeTa (MuHck, bemo-
pyccust), EpeBanckoro ¢usngeckoro mactutyTa (Epesan,
Apwmenus), MactutyTa pusnkn HannoHamsHOH akageMun
Hayk AzepOaiimkana (baky, Azep0Oaiimxkan), Poccuiickoro
SKOHOMHYecKkoro  yHuBepcurera uM. I.B.IlnexaHosa
(Mockga, Poccus). HaxonsaTest B mporecce TEXHUUYECKOI
UHTErpanuu obnaka MHCTUTyTa SAEpHBIX HCCIEI0Ba-
Huit n snepuoit sHepretukn BAH (Codwus, Bonrapms),

opranuzanuii u3 ctpan-ydactaun OV, ygacTByrommx B HHTErpaiiy 00Ja4HBIX PECYpPCOB
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Fig.2. Geographical location of the partner cloud infrastructures from the JINR Member States

involved in the integration of their cloud resources

gration has been fulfilled, work on testing and debugging
is in progress for the Astana branch of the Institute of
Nuclear Physics — the private establishment “Nazarbayev
University Library and IT Services” (Astana, Kazakhstan)
[3], the Scientific Research Institute for Nuclear Problems
of Belarusian State University (Minsk, Belarus), Yerevan
Physical Institute (Yerevan, Armenia), the Institute of
Physics of the National Academy of Sciences of Azerbaijan
(Baku, Azerbaijan), and Plekhanov Russian University of
Economics (Moscow, Russia). In the process of integration
are the clouds of the Institute for Nuclear Research and
Nuclear Energy of BAS (Sofia, Bulgaria), Sofia University
“St. Kliment Ohridski” (Sofia, Bulgaria), Georgian Tech-
nical University (Tbilisi, Georgia), and the Institute of
Nuclear Physics (Tashkent, Uzbekistan). Negotiations are
in progress with the University “St. Kliment Ohridski”
(Bitola, Macedonia). Figure 2 maps the location of the or-
ganizations listed above.

EI

To work in any cloud infrastructure, the user must
be identified in it. Each organization independently de-
termines the identification procedure in its cloud service.
JINR provides cloud access only for users who have a
General Institute Account, i.e., if they are registered in the
JINR User Base. Having become an AFS user at JINR, this
user will automatically be able to log into the cloud service
as a single Kerberos service is used for authentication.

The cloud infrastructures of JINR and its Member
State organizations are grounded on a solution with open
source code OpenNebula [4].

There are two interfaces available for users of the
JINR cloud to access the OpenNebula service, namely, a
full-featured command-line interface (CLI) and a Sunstone
graphic web-interface. Access to the virtual machines is
provided either by {rsa, dsa} key or by password. User au-
thentication in Sunstone is implemented using Kerberos.
To improve the security of information transfer between
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Codmiickoro yauBepcutera uM. CB. Kmumenra Oxpwun-
ckoro (Codwust, boxrapust), I'py3MHCKOTO TEXHHYECKOIO
yauBepcureta (Toummen, I'py3us), Mucturyra saepHO
¢m3ukn AH PVY3 (Tamkent, Y30ekucran). Begyrces me-
pEeroBopbl 0 MHTErpalyd OOJAaKOB C YHUBEPCHTETOM
uMm. CB. Kimmmenrta Oxpuackoro (buroma, Makenonus)
(puc.2).

Jlist paboTel B 001a4HON MH(PACTPYKType I0JIB30-
BareNb JO0JDKEH ObITh MaeHTH(UIMpOoBaH B Hel. Kaxmas
OpTaHM3aIsl CaMOCTOSITEIEHO OIPEAEIAeT TPOLEaypy
HOCHTU(UKAIIMA B CBOeM oOmagHoM cepsuce. B OMSU
BXOJ] B 001aKO BO3MOYKEH TOJIBKO JJIsI TTOJIb30BATENEH, KO-
TOpbIE UMEIOT OOIIENHCTUTYTCKYIO YUETHYIO 3aIluCh, T. €.
3aperucTpupoBanbl B 6ase nons3osateneir OMSN. Batom
cilydae I0JIb30Barelib aBTOMAaTH4eCKH OyleT UMETh BO3-
MOKHOCTB BXOJIa B OOJIaYHBIN CEpPBHC, TAK KaK JIJIsl ayTeH-
TU(QUKAMN UCIIONB3yeTCs enuHblii cepBrc Kerberos.

Oo6naunble nudpacTpykrypsl MHCTUTYTA M Opranu3a-
LUH U3 CTPaH-y4YaCTHHUI] OCHOBAHBI Ha PELIEHUH C OTKPHI-
ThIM UCcXOIHBIM KoioMm OpenNebula [4].

Jlns monp3oBateneit obmaka OMAN cymecTtByer aBa
uHTepdeiica mocryma k cepucy OpenNebula, a nMeHHO
MOTHO(YHKIIMOHATBHBIN HHTEp(hEHC KOMaHIHOH CTpo-
ku (CLI) u rpaduueckuii BeG-unTepdeiic «Sunstoney.
JlocTyn K BUPTyaIbHBIM MalllMHAM OCYIIECTBIIAETCS JINOO
no {rsa,dsa}-xmrody, 1160 O mapomo. AyTeHTH()UKAIISL

the web-based interface of the service and user browsers,
SSL-encryption is used.

One of the most important tasks for the nearest fu-
ture is to provide scientists from the JINR Member States
with an access to the computational capacities of the JINR
supercomputer “Govorun”. The integration of its hard-
ware and the cloud resourses of the participating countries
would significantly increase a total computing capacity of
the entire ICE.

The growing number of participants of the distribut-
ed computing environment demonstrates importance and
relevance of this activity, which in turn is related to the
desire of the parties to join forces and resources in solving
fundamental and applied problems, the successful imple-
mentation of which is impossible without the use of new
approaches in conducting distributed and parallel calcu-
lations and using distributed storage for large amounts of
data.

Information on how to access the JINR cloud and use
its resources is available on the web-portal http://micc.jinr.
ru, option “Cloud service”.
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HOJIB30BATENId B Sunstone pealn3oBaHa ¢ UCIONb30BaHU-
em Kerberos. Jlnst moBbIeHust 6€301MaCHOCTH Tepeiadn
nHpOpMaIUN MeXIy BeO-mHTepdelicoM cepBuca U Opa-
y3epaMu mosp3oBareneii mpumeneHo SSL-mmdposanue.

B OnmxaiiiieM OyayIieM IUIaHUPYeTCsl TPEeIoCTaBIIe-
HHE YYEHBIM M3 OpraHu3anni crpan-y4acTHul MHCTHTY T
JIOCTyIa K BBIYUCIHUTENBHBIM PECypcaM CyNepKOMITBIO-
tepa OUAN «ToBopyn». MHTErpamus ammapaTHBIX pe-
CYPCOB CYINEpPKOMITBIOTEpa U OONauHBIX MHOPACTPYKTYD
CTpaH-y4YaCTHHUI] TTO3BOJIUT CYIIECTBEHHO YBEIHYHUTH 00-
LIYIO BBIYMCIUTENBHYI0 eMKocTh Beerd UBC.

VYBenuuuBaromeecss KOJIMYECTBO YYAaCTHHUKOB pac-
NPE/ICIEHHON BBIYUCIMTENLHON Cpelbl JIEMOHCTPUPYET
BO)XHOCTb M aKTyaJbHOCTh JJAHHOHU JIEITENLHOCTH, 4TO, B
CBOIO OYE€pe/ib, CBA3aHO CO CTPEMIICHHEM CTOPOH 00be/H-
HHUTh YCHJIUSI U PECYPCHI B PEIICHNH (PyHIAMEHTAIbHBIX
W TPUKJIAIHBIX 33jad, yCHeIHas peaju3alusi KOTOPBIX
HEBO3MO)KHa 0e3 MPUMEHEHHUST HOBBIX TTOJIXO/I0B B TIPOBE-
JICHUH pacIpe/ieIeHHBIX W apauIeIbHBIX PACUeTOB U HC-
TOJIb30BAHUSI CUCTEM PACIPENEICHHOTO XPAHEHUS 0O0ITb-
KX 00BEMOB JTaHHBIX.

Wudopmanus o nocryne k pecypcam odonaka OUSN u
paboTe B HEM JOCTyITHA Ha BeO-TIopTae ¢ agpecom http://
micc.jinr.ru no ccpiike «O0MauHbIil cepBUCY.
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CECCUW NKK OUAN

48-a ceccusa lMporpaMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa No (pM3MKe KOHOAEHCUPOBAHHbLIX Cped COCTOSA-
nacb 14-15 uoHA nop npepcenaTenbLCTBOM npodec-
copa [.11. Haas.

O.N.Hage npeactaBun 0630p BbINOMHEHUS] PEKO-
MeHaaumi npeabloywen ceccun KK, Buue-gupekTop
ONAN B.1O. Wapkos nponHdopmupoan MNMKK o pesonto-
umm 123-n ceccumn YueHoro coseta (deBpanb 2018 1) un
peLleHnsix Komutera nonHOMOYHbIX MPeACTaBUTENEN rocy-
npapcte-uneHos OUNAU (mapt 2018 1.).

MKK 3acnywan goknag o6 anstepHaTMBHOM BapuaH-
T€ HOBOIo UCTOYHMKA HenTpoHoB OUVAWN. NanoxeHHas du-
3myeckasi KOHLENUMS UCTOYHMKA Nodpa3yMeBaeT UCMOorb-

Iy6na, 14—15 urons. [Ipesuanym 48-ii ceccun
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30BaHMe NoaKpUTMYeckoro Byctepa ¢ akTUBHOW 30HOW 13
auokcmaa nnyToHusa, obecneumBalollen KpUTUYHOCTb Ha
ypoBHe He 6ornee 0,98, 1 Hepa3MHOXaOLWENn MULLEHN U3
Bonbdpama. NKK pekomeHgoBan npogormkuTb paspaboTky
o6LLel KOHLEeNumMmn HoOBOro MCTOYHUKA HEMTPOHOB Ha OCHO-
BE NPeACTaBreHHbIX NOAX0O0B.

MpuHSAB K CBeAeHUo 4oKNad O Hay4yHoW mporpamme
no sigepHon unsnke, NnpegnaraeMon Anst HOBOro NCTOYHU-
ka HenTpoHoB OUAN, MKK oTmeTun, 4To 04eHb XONOAHbIEe
W yNbTPaxonofHble HEWTPOHbI MpeacTaBnsAT 6onbLIon
UHTepec Anst pyHaaMeHTanbHbIX PU3NYECKMX CCreoBa-
HWIA, 1 peKoMeHOoBan HayaTb pa3paboTky Hay4yHoro 06o-
CHOBaHUS MCMONb30BaHUS 3aMednuTenen O4YeHb XOonoa-

ITporpaMMHO-KOHCY/IBTaTUBHOTO KOMHUTETA O (PU3MKE KOHJCHCUPOBAHHBIX CPeJl

Dubna, 1415 June. The Presidium of the 48th meeting of the JINR Programme Advisory Committee
for Condensed Matter Physics

The 48th meeting of the Programme Advisory
Committee for Condensed Matter Physics was held on
14-15 June. It was chaired by Professor D.L.Nagy.

D.L.Nagy presented an overview of the implementa-
tion of the recommendations of the previous PAC meeting.
JINR Vice-Director B. Sharkov informed the PAC about the
Resolution of the 123rd session of the Scientific Council
(February 2018) and the decisions of the Committee of
Plenipotentiaries of the JINR Member States (March 2018).

The PAC heard a report on an alternative option for
the development of a new source of neutrons at JINR. The
physical scheme presented is based on a subcritical boost-
er with a plutonium dioxide core giving a criticality level of

no more than 0.98 and a non-multiplying tungsten target.
The PAC recommended that the work on the development
of the general concept of a new neutron source on the ba-
sis of the presented approaches be continued.

The PAC took note of the report on a scientific pro-
gramme in nuclear physics being proposed for a new
JINR’s neutron source. Noting that very cold and ultracold
neutrons are of great interest for fundamental physics re-
search, the PAC recommended starting the development
of a scientific case for the moderators of ultracold and very
cold neutrons at a new JINR neutron source.

The PAC took note of the activities concerning the de-
velopment of the concept for a new laboratory for structur-
al research of macromolecules and new materials at the
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HbIX W YNbTPAxXOOAHbIX HENTPOHOB HA HOBOM MUCTOYHUKE
HenTpoHoB OUNAN.

MKK npuHan kK cBegeHuio WHgopmauuio o paspa-
60Tke KOHUenuuu HoBoW nabopaTopuv AN CTPYKTYp-
HbIX MCCrNegoBaHWMM MaKpOMOMEKYn W HOBbIX Martepua-
noe B HaunoHanbHOM LEHTPE CUHXPOTPOHHOIO W3ry4ye-
Hns SOLARIS ArennoHckoro yHuBepcuteTa B Kpakose.
[Mop4yepkHyB, YTO HOBblE TEXHUYECKME BO3MOXHOCTM, KO-
Topble OyayT AOCTYMHbI B nabopaTtopun, CTaHyT 4acTbio
Hay4HO-3aKkcnepumeHTansHon 6asel OUAW, yto npeacras-
nsieTca OCOBEHHO BaXHbIM C TOYKM 3pEHUS B3aMMOoAo-
MONHSIEMOCTU MEXAY CYLLEeCTBYHOLLMMN HEWTPOHHBIMU 1
nepcrnekTMBHbIMK peHTreHoBckuMu metogamu, MKK peko-
MeHZoBan NpoAomkMTb paboTy No aHanusy peanusyemo-
CTU TEXHUYECKOTO NPOEKTa 1 NapamMeTpoB, Tpebyembix ANns
OyayLmnx aKCneprMeEHTOB.

3acnywas nHdopmMauuo o xoge paboT nNo NoaroTos-
Ke cTpaTernyeckoro nnaHa passutua ONAW Ha nepcnek-
TmBy Ao 2030 r. n ganee, MNKK ogobpwn warn, npeanpu-
HSATbIE N0 (hOPMUPOBAHMIO COCTaBa MoArpynn no dusunke
KOHOEHCMPOBaHHbIX Cpel U HEMTPOHHON hu3nke, a Takke
no paguobuonorum n actpobuonornm u nnaHoB paboTbl
Ha 2018-2019 rr., pekoMeHA0BaB noarpynnam perynspHo
NnpeacTaBnsATb MHOPMaLuMio o0 cBoel paboTe Ha ByayLumx
ceccusx MKK.

MpuHAB K CBEAEHUIO OTHET O 3aBepLLALLEMCH NPOEK-
Te «M3oTonHo-naeHTUdMUMpyowas pednekTomeTpus Ha
NAY NBP-2», MKK ¢ ynoBneTBOpeHNEM OTMETUIT, YTO U30-
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TonHO-naeHTdULMpyowasa pednekrometpus (MNP) —
NPUHLMNNANbHO HOBLIA MeTod, pa3paboTaHHbIN Ans uc-
cnegoBaHun npoueccoB Anddy3nmn M30TOMNOB B CITIOUCTbIX
HaAHOCTPYKTypax, ycnewHo peanu3oBaH Ha UAY UBP-2.
YunTbiBas ycnewlHoe 3aBepLleHne paboT B 9TOM Hanpas-
nenuu, MNMKK pekomeHnaoBan 3akpbiTb AaHHbIV NPOEKT.

MKK paccmotpen npepnoxeHne o6 OTKPbITUM HOBOTO
npoekTta «Co3gaHne yCcTaHOBKM A1 NPOBEAEHNSI U3Mepe-
HWI C TECTOBbIMM Ny4Ykamu anekTpoHoB B JIAN. JluHak-200»
n nogaepxan geatensHocTb JIAM no cosgaHuio HOBbIX
TUMNOB [JETEKTOPOB 3fIEMEHTaPHbIX YacTul, TpebyroLmxcs
Ansi 9KCNepuMMEHTOB Ha ByayLmnx yckopuTensx. B cessm ¢
TeM, YTO B NPeASIoKeHUN He BbIno NpeacTaBneHo Hay4YHoe
060CHOBaHME MpoeKTa, COOTBETCTBYHOLLEE KOMMETEHLUN
AaHHoro KK, komnTeT pekomeHOoBan aBTopaM NpoekTa
paspabotaTb Hay4yHOe 0OOCHOBaHME B paMKax KOMMETEH-
unn MKK no curanke KoHAEHCUPOBAHHbLIX Cpea unu npea-
CTaBUTb MPOEKT Ha paccmoTtpenHne apyroro MKK.

MpuHAB K CBeAeHVMIO OTYET MO 3aBeplualoLLencs
Teme «Teopusi KOHAEHCUMPOBAHHLIX CPeA» W Mpearoxe-
HUe 00 OTKPbITUM HOBOW TEMbI « TEOPUS CMOXHbIX CUCTEM
M nepcnekTuBHbix martepuanosy, [MKK BbicOko oueHun
pesynbsTaThl, MOMyYeHHbIE MO OCHOBHbLIM HanpaeneHnsm
nccrnefoBaHuiA U NPUMBETCTBOBAI CBS3b BbIMOMHAEMbIX Te-
OpPETUYECKUX UCCNEA0BaHUI C 3KCNepUMEHTarIbHbIMU NPO-
rpammamu OUAN, nogaepxan NpooomKeHne ncecnenosa-
HWIA B paMKax HOBOW TEMbI U YKpENniieHne CoTpyaHuYecTea
C aKcnepuMeHTanbHbiMu rpynnamm OUAN n ctpaH-yvacT-

National Synchrotron Radiation Centre SOLARIS of the
Jagiellonian University in Krakow. The PAC acknowledged
that the new capability to be provided by the new labora-
tory would become a part of the JINR research tools, es-
pecially in terms of complementarity between existing neu-
tron-based techniques and future X-ray methods. The PAC
recommended continuing the analysis of the feasibility of
the technical design and parameters required by future
experiments.

The PAC was informed about the progress in the de-
velopment of JINR’s strategic long-range plan up to 2030
and beyond. The PAC endorsed the steps towards forma-
tion of the memberships of the subgroups for condensed
matter physics and neutron physics, as well as for radiobi-
ology and astrobiology and the work plans for 2018-2019,
recommending that the subgroups provide regular informa-
tion on their work at the future meetings.

The PAC took note of the report on the concluding
project “Isotope identifying reflectometry at IBR-2 reactor”.
It was pleased to note that Isotope Identifying Reflecto-
metry (IIR), a principally new method designed to study
diffuse processes in layered nanostructures, had been
successfully implemented at the IBR-2 reactor. Given the
successful completion of these activities, the PAC recom-
mended closure of the project.

EI

The PAC considered a proposal for opening a new proj-
ect “Development of a facility for measurements with test
electron beams at DLNP. Linac-200”. The PAC appreciated
DLNP’s efforts to develop new types of elementary particle
detectors required for experiments at future accelerators.
Nevertheless, it missed a scientific case of the project with-
in the competency of this PAC. The PAC encouraged the
authors of the proposal to elaborate a scientific case within
the scope of the PAC for Condensed Matter Physics or to
consider submitting their proposal to another PAC.

The PAC took note of the report on the concluding
theme “Theory of Condensed Matter” and considered a pro-
posal for the opening of a new theme “Theory of Complex
Systems and Advanced Materials”. The PAC highly appre-
ciated the results obtained in the main research directions
and also welcomed the interrelation between the ongo-
ing theoretical studies and the JINR experimental pro-
grammes. The PAC supported continuation of this research
under a new theme and the deepening of cooperation with
the experimental groups of JINR and its Member States in
order to raise it to a higher level. The PAC recommended
closure of the concluding theme and opening a new one for
the period 2019-2023.

The PAC took note of the report on the concluding
theme “Organization, Support, and Development of JINR




CECCUWN NKK ONAN

HUL MHCTUTYTa ¢ Lenbio NoaHsATb ero Ha Gonee BbICOKWNA
ypoBeHb. NMKK pekomeHgoBan 3akpbiTh 3aBepLUaoLLyoCs
TeMy 1 OTKpbITb HOBYtO Ha nepwuog 2019-2023 rr.

MKK npuHsan K cBeaeHMo OTYET Mo 3aBepLuaroLLencs
Teme «OpraHunsauus, obecnedyeHume n passuTne obpasosa-
TenbHon nporpammbl ONAN» n paccmoTpen npeanoxeHue
06 oTKpbITUM HOBOM Tembl «OpraHu3aumsi, obecneyveHue
W pasBuTME Mporpammbl NoArotoBkn kagpos B OUAU».
OTmeTuB, 4TO Y4eBHO-Hay4YHbIN LIEHTP OCYLLEeCTBRSEeT 06-
Y0 KOOpOUHAUMIO M NOAOEPXKKY CUCTEMbl NOArOTOBKU
KagpoB u obpasosaTtenbHbix nporpamm OUNAN B pamkax
OEenCTByoLEeN TeMbl, B YaCTHOCTWU, ONA peLleHns OaHOWM
U3 OCHOBHbIX 3afay un yHkumn ONAN — npusneveHus
B VIHCTUTYT TanaHTNMBON MOSMOAEXMN W NapTHEPCKUX Ha-
YYHO-MCCNenoBaTenbCKMX OpraHn3auun CTpaH-y4yacTHUL,
[MKK pekomeHaoBan 3akpbiTb 3aBepLUaoLLyOCa TEMY U OT-
KpbITb HOBYIO Ha nepwuog 2019-2023 rr.

MpunHAB K CBEOAEHWIO KOHLIENTYyarnbHbIA NPOEKT uccne-
[0BaTENbCKOro LieHTpa NpoToHHoM Tepanun B OUAN, MKK
npeanoxun anpekunn OUAN paspaboTtaTb NPOEKT HOBOW
TepaneBTUYECKON YCTaHOBKM C MPUMEHEHNEM My4KOB Npo-
TOHOB, KOTOpasi MOXET BbICTyMaTb B Ka4ecTBe MUITOTHO-
ro NpoekTa Ans nocrnenywLwero npyuMeHeHuss nogobHoro
onbiTa B cTpaHax-y4actHuuax OUNAN, a Takke cnyxutb B
obpasoBarenbHbIX Lensax Ans NoAroToBKM CNeunanmcToB B
obnacTu NpOTOHHON Tepanuu.

MKK ¢ wuHTepecom 3acnywan HaydHble [oknagsl
«90 net KOMOMHALMOHHOMY PaCCESTHUIO: MOBEPXHOCTHO-
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ycuneHHble KapTbl MUKpO-KAPC opraHnyeckux Momnekyrny,
«ConnToHbl U aBTOBOMHbI B Guononumepaxy», «Wccne-
[OBaHWE CTPYKTYPHbIX M OUHAMUYECKMX OCOOEHHOCTEN
nMNnaHbIX MembpaH MeTogamMy HEWTPOHHOTO U peHTre-
HOBCKOrO paccesHus», npeacraeneHHblie [ M.Apsyma-
HaHOM, A. H. Byraem n [1. B. ConoBbeBbIM COOTBETCTBEHHO.

Jlyqwmm creHpoBbiM coobuieHnem Ha ceccum KK
6bINo npu3HaHo cooblueHne «AHanu3 paboTocnocobHo-
CTU TYHHENbLHOTO MONEBOro TpaH3ucTopa Ha base rpadpe-
Ha MpU HanmMuMn KpaeBbIX BaKaHCUN», NpeacTaBlieHHOe
A.A.TneboBbim. KK Takke OTMETWN BbICOKUIA YPOBEHb
OBYX ApYyrux cTeHO0BbIX coobLeHnn: «Ponb pekpuctannu-
3auuun B hOpMUPOBAHMM TPEKOB MOHOB B AMIMEKTPUKAXY,
npeactaeneHHoe P.A.PbivkaHoBbiM, 1 «WccnegoBaHus
KBa3nBEPOATHOCTHbIX pacnpeneneHuii BurHepay», npeg-
cTaBneHHoe B. ABrapsiHom.

49-a ceccus lNporpamMmMHO-KOHCYNLTaTUBHOIO KO-
Mmuteta no ¢dmsmuke yactuy cocrosnacb 18-19 uioHs
nopa npeacenarenbcTBoM npodeccopa WU. Lieppys.

Buue-gupektop OUAN P.JlegHnukmn nponHdopmupo-
Ban KK o pesontounn 123-n ceccmm Y4eHOro coseta
peLeHnsix Komutera NofIHOMOYHBIX MpeacTaBUTernen rocy-
napctB-yneHoB OUNAN.

MKK ¢ nHtepecom 3acnywan goknagbel o paspaboTke
CcTpaTermyeckoro nnaHa AonrocpoyHoro passutus OUAU
B obrnacTv m3nku YacTuy 1 B obrnactv msuku pensitmem-
CTCKUX TSKEMbIX MOHOB M CMUHOBOW (PM3UKK, BLICOKO OLie-

Educational Programmes” and considered a propos-
al for opening a new theme “Organization, Support and
Development of the JINR Human Resources Programme”.
Within the current theme, the University Centre has been
performing the overall coordination and support of the ed-
ucational and human resource development programmes
at JINR. As part of the theme, one of the main issues and
functions of JINR is being implemented — attracting talent-
ed young people and partner scientific research organiza-
tions of the Member States to the Institute. The PAC rec-
ommended closure of the concluding theme and opening a
new one for the period 2019-2023.

The PAC took note of the conceptual project of a
Research Centre for Proton Therapy at JINR. Taking
into account the real state of the Phasotron and the on-
going work on the construction, together with Chinese
colleagues, of the SC202 therapeutic cyclotron, the PAC
invited the JINR Directorate to elaborate the project of a
new research infrastructure for therapy with proton beams
which could serve also as a pilot facility for future use in
the JINR Member States as well as an educational tool for
training specialists in proton therapy.

The PAC heard with interest the scientific reports: “90
years of Raman effect: surface-enhanced micro-CARS
mapping of organic molecules”, “Solitons and autowaves in
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biopolymers”, and “Investigations of structural and dynamic
features of lipid membranes using neutron and X-ray scat-
tering methods”, presented by G.Arzumanyan, A.Bugay,
and D. Soloviov, respectively.

The poster “Analysis of the working ability of a pla-
nar graphene tunnel field-effect transistor in the presence
of edge vacancies” by A. Glebov was selected as the best
poster at the PAC session. The PAC also noted two oth-
er high-quality posters: “Recrystallization role in ion track
formation in dielectrics” by R.Rymzhanov and “Studies of
Wigner quasiprobability distributions” by V.Abgaryan.

The 49th meeting of the Programme Advisory
Committee for Particle Physics took place on 18—-19
June 2018. It was chaired by Professor |. Tserruya.

JINR Vice-Director R. Lednicky informed the PAC about
the Resolution of the 123rd session of the Scientific Council
and the decisions of the Committee of Plenipotentiaries of
the JINR Member States.

The PAC heard with interest the reports concerning
the long-range plans of JINR’s development in the area of
particle physics and in the area of relativistic heavy-ion and
spin physics. It highly appreciated the JINR Directorate’s
efforts towards establishing priorities and shaping up the
strategic plans for the future of JINR.
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HUB ycunusa gupekuun OUAW no yctaHoBneHuto npuopu-
TETOB U (POPMUPOBAHUIO CTPATEMMYECKMUX NEPCTNEKTUBHBIX
nnaHos OUNAN.

MKK nosgpasun konnektne JI®B3 ¢ ycnewHbIM 3a-
BepLleHnem 55-ro ceaHca Ha HyKNoOTpoHe. B yacTHocTw,
[MKK oTmeTun xopouyto paboTy MCTOYHUKA TSXKENbIX MO-
HOB «KpWOH-6T» 1 3HaUMTENbHbIE YNyYLLEHUsI CTPYKTYpPbI
nyyka, NpM3BaB KOMaH4y YCKOPUTENS yryuyllnTb 3MUTTAHC
BbiBeAeHHoro ny4yka. KK ¢ ygooBneTBopeHvem oTMeTun
ycrnexu B MPOBEAEHUN CTPOUTENbHbIX paboT Ha ycKopu-
TensHom komnniekce NICA u ycunua pykosoacTtea nabo-
patopuv U VIHCTUTYTa MO MX MNNAHOBOMY 3aBEpLUEHWUIO.
KomuTeT npvBeTCTBOBan yCTOMYMBOE pa3BUTUE pasnuy-
HbIX HanpaBneHui aToro crnarMaHCcKoro NpoeKTa.

MKK BbiCOKO oueHun cooblieHne aupektopa JIOBO
B.[.Kekennase o nepBoM komnnabopauMOHHOM COBeLla-
HWUM yyacTHukoB akcnepumeHToB MPD n BM@N, npose-
AernHom B OUNAN 11-13 anpensa 2018 r. KomuteT ¢ yaos-
neTBOpeHnemM OTMEeTUN GOMbLUOK MHTEepPEeC MeXayHapoa-
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HOro HayyHoro coobuiecTtBa k akcnepumeHtam MPD un
BM@N, o yem cBuaeTenscTByeT NpubLITME HA CoBELLaHNe
okono 200 yyacTHWKOB M 60rblUOe KOMMYEeCTBO HOBbIX
rpynn, KoTopble NPUcoeanHsaTCs K coTpyaHuyecTsy. MNKK
0000pUN «AOPOXHYI KapTy» AN CO34aHWNs CTPYKTYpbl U
ynpasneHus konnabopaunamu MPD n BM@N.

MKK BbICOKO oueHWn npeanpuHMMaemMble ycunus no
NMoAroToBKE TEXHWYECKMX NpoekToB Ans nogcuctem MPD,
B yacTHoctu gnsa getektopa FHCAL, n npussan koMaH-
Ay MPD 3aBepwumTb paboTy Hag TEXHWYECKUM MPOEKTOM
anekTpomarHuTHoro kanopumetpa ECAL, Bkniovasa pe-
3ynetatbl MOAENUPOBAHUSA ANS HEAABHO MPUHATON MNpo-
ektmBHow reomeTpun. MKK ¢ ygosnetsopeHnem otmeTun
ynyuLeHHYo adhdeKTUBHOCTL paboTbl ycTaHoBkM BM@N,
GoMbLUYO CTAaTUCTUKY SKCMEpPUMEHTarnbHbIX AaHHbIX, MO-
NyYeHHbIX B HEAABHEM CeaHCe Ha HYKIIOTPOHE C ny4Kamm
Agep aproHa v KpunToHa, U UccrnefoBaHue KOpOTKoAeN-
CTBYIOLUMX KOPPENSAuUin B IKCMEPUMEHTE C YrnepoaHbIM
nyykom. MNMKK pekomeHgoBan komaHAe COCpPefoTOuUTLCH

Jy6Ha, 18—19 mrons. 49-1 ceccust [IporpaMMHO-KOHCYIBTaTHBHOTO KOMHUTETA 110 (PU3MKE YaCTHIL

Dubna, 18-19 June. The 49th meeting of the Programme Advisory Committee for Particle Physics

The PAC congratulated the VBLHEP staff on the suc-
cessful completion of Run 55 of the Nuclotron. It particu-
larly noted the successful operation of the Krion-6T heavy-
ion source and the significant improvements in the quality
of the beam structure, encouraging the accelerator team
to improve on the emittance of the extracted beam. The
PAC acknowledged the progress achieved in the civil con-
struction of the NICA collider complex, the efforts of the
VBLHEP and JINR managements towards its timely com-
pletion, and welcomed the steady progress in various other
areas of this flagship project.

The PAC appreciated the presentation by VBLHEP
Director V. Kekelidze about the First Collaboration Meeting
of the MPD and BM@N Experiments, which took place at
JINR on 11-13 April 2018. The PAC was pleased to note
the great interest of the international scientific community
in the MPD and BM@N experiments as reflected by the
attendance of about 200 participants at the meeting and
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by the large number of new groups that are joining the col-
laborations. The PAC endorsed the road map for the es-
tablishment of the structure and management teams of the
MPD and BM@N collaborations.

The PAC appreciated the ongoing efforts for the
preparation of the technical design reports for the MPD
subsystems, in particular, for the FHCAL detector, and
urged the MPD team to finalize the ECAL TDR, including
results of simulation for the recently adopted projective
geometry. The PAC acknowledged the improved BM@N
detector performance and large statistics of experimental
data collected in the recent Nuclotron run with argon and
krypton beams, and in the first run with carbon beam for the
short-range correlations studies. The PAC recommended
that the team concentrate on the analysis of the collected
data, on the completion of the detector configuration, and
on the installation of the vacuum pipe through the exper-
imental setup. The PAC heard with interest the report on
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Ha aHanuae Mony4YeHHbIX JaHHbIX U Ha 3aBepLUeHnn paboT
Hap KoHdurypaumen getektopa. MNMKK ¢ nHtepecom 3acny-
Wwan oT4yeT O MepBOM WM3MEPEHUN KOPOTKOAEWCTBYHOLLMX
KoppensiuMin B siApe yrnepoga ¢ Ucnosnb3oBaHuemM obpat-
HOW KMHemaTuku B yctaHoBke BM@N, 1 nosgpasun konna-
H6opauuo ¢ peanusauuert 3Toro NpoekTa, ¢ HeTepNeHNeM
oXumaas pesynsratoB U3NYEeCKoro aHanmaa.

MKK nosgpasun komangy NA61 c ycnewHowm 3aiym-
TOW Tpex KaHAMOATCKMX M ABYX LOKTOPCKUX AuccepTauuni.
BmecTe ¢ TeM KOMUTET CUMTAET, YTO OIOAXKET Ha NOe3aKu,
npencraenawowmi cobort 06mbLIyd YacTb 3anpalivBa-
€MbIX PEecypcoB, OTHOCUTENbHO BbICOK, OCOOEHHO Yy4u-
ThiBas, 4to B 2019 n 2020 rr. Ha SPS He GyneT ceaHcoB.
Monarasi, 4TO 3aNpoc Ha KOMaHAMPOBKM ByAeT 3HaYNTENb-
Ho cokpauleH, MKK pekomeHaoBan NpodomknTb yvacTtue
OUNAN B akcnepumenTe NAG1 0o koHua 2021 . co BTOpbIM
NPUOPUTETOM.

MKK npuHsn k ceBefeHuo pesynstaTtbl 3KCNepumeHTa
NA62, HaueneHHOro Ha MOUCK U U3MEepPEHME O4YEHb PEAKOTO
kaoHHoro pacnaga K* — m*vv, BbICOKO oueHun Habnoge-
HVe nepBoro cobblTUs-kaHaMaaTa pacnaga u nybénukauuo
NepBbIX Pe3ynkTaToB MO MOWUCKY TSKENbIX HEeNTparnbHbIX
NenToHoB. YTobbl CMAMYNTL BNMSHWE CBONCTB nyyka (poH
WU MHTEHCUBHOCTb) Ha YyBCTBUTEMbHOCTb 3KCMEPUMEHTA,
konnabopaunsi npeanpuHUMaeT psig  KOPPEKTUPYHOLLMX
Mep, KOTOpbIe, KaK OXXMOAaeTcsi, CyMeoT BCE e COXpaHUTb
3TOT YHUKarnbHbIA 3KCNIEPUMEHT Ha NepeaHeM Kpae B AaH-
Howu obnacTtu nccnegosanuii. No aton npuumHe MNMKK peko-
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mMeHgoBan npogomkntb ydactne ONAN B akcnepumeHTe
NA62 0o koHua 2021T. ¢ nepBbIM MPUOPUTETOM.

MKK npuHsn k ceegeHuto otyeT o npoekte HyperNIS
MO W3YYEHWIO CaMbIX FErkux HEeWTPOHOW3OLITOYHBLIX M-
nepbagep v pekoMmeH4oBan NPOAOIHKMUTE MPOEKT A0 KOHLA
2021 r. c nepBbLIM MPUOPUTETOM.

MKK npuvHan Kk CBeAaeHWto, 4TO B 3KCNEepuMeHTe
ALPOM-2 BnepBble nofyvyeH Habop AaHHbIXx 06 asumy-
TanbHbIX aCUMMETPUSAX ANsl peakumin nepesapsaki nosns-
pusoBaHHoro HentpoHa n + CH, — n + X, a Takke ang ta-
KMX aHanvM3aTopoB Monspusauuv, Kak yrnepog, CUMHTUIM-
nsTop (CH) n megp. MKK nocuntan atu pesynsrartbl O4eHb
BaXHbIMW ANs aKkcnepumeHToB B JLab n pekomeHposan
npogomkute Npoekt APLOM-2 go koHua 2021 r. ¢ nepBbiM
NPUOPUTETOM.

MpuHAB Kk cBegeHuto oTyeT 06 akcnepumeHTe DSS Ha
BHYTPEHHEN MuweHn HyknoTtpoHa, MKK npuasan konnabo-
paumio HaWTU chHaHCMPOBaHWE AN Haanexallen moaep-
HM3aLMM 3KCNepUMEHTaNbHON YCTaHOBKM, XOPOLLEro OXBa-
Ta JeTekTopom (ha3oBOro NpPOCTpaHCTBa U pekoMeHaoBarn
npogomkuTb Npoekt DSS go koHua 2021 r. ¢ nepBbIM Npu-
OpUTETOM.

OueHnB pesynbTatbl, Nofy4veHHole rpynnon OUAN
B akcnepumMmeHTe STAR npu nsyyeHun Koppensuum aHTu-
NPOTOH—aHTUNPOTOH WM Nambaa—nsMbaa € BbICOKOW CTa-
TUCTUKOW U NPU aHanuM3e macluTabHbIX CBOWCTB CMEKTPOB
3apsbKeHHbIX agpoHoB, 1 yyactne OUAN B mogepHusauum
netektopa nnockoctu cobbitus, MNMKK Tarke otmeTun noa-

the first measurement of short-range correlations in a car-
bon nucleus using reverse kinematics in the BM@N setup
and congratulated the collaboration on the rapid implemen-
tation of this project, looking forward to the results of the
physics analysis.

The PAC congratulated the JINR NA61 team on the
three PhD theses and two doctoral dissertations success-
fully defended. However, the PAC considered that the trav-
el budget, which represents most of the requested fund
of the proposal, is relatively high, in particular, keeping in
mind that there will be no run in 2019 and 2020. Assuming
that the travel request will be significantly reduced, the PAC
recommended continuation of JINR’s participation in the
NAG61 experiment until the end of 2021 with second priority.

The PAC took note of the results of the NA62 ex-
periment aimed at measuring the very rare kaon decay
K* — m*vv. The PAC appreciated the observation of the
first candidate event of m*vv decay and the publication
of the first results on searches for heavy neutral leptons.
However, beam properties (background and intensity)
could affect the experiment sensitivity. To mitigate the im-
pact, the collaboration is taking corrective measures that
are expected to still keep this unique experiment at the
forefront of its research field. Therefore, the PAC recom-

EI

mended continuation of JINR’s participation in the NA62
experiment until the end of 2021 with first priority.

The PAC took note of the report on the HyperNIS proj-
ect for the study of the lightest neutron-rich hypernuclei and
recommended continuation of the project until the end of
2021 with first priority.

The PAC took note that for the first time a collection of
data has been obtained in the ALPOM-2 experiment on the
azimuthal asymmetries for the charge-exchange polarized
n+ CH, — n + X reactions, as well as for C, CH (scintillator)
and Cu polarimeter analyzers. The PAC considered these
results to be very important for JLab experiments and rec-
ommended continuation of the APLOM-2 project until the
end of 2021 with first priority.

The PAC took note of the report on the DSS experi-
ment at Nuclotron’s internal target. The Committee encour-
aged the collaboration to find funding for an appropriate
upgrade of their experimental setup in order to increase
the available phase space and recommended continuation
of the DSS project until the end of 2021 with first priority.

The PAC appreciated the results obtained by the JINR
group in the STAR experiment on the study of antiproton—
antiproton and Lambda—-Lambda correlations performed
with high statistics, the analysis of scaling properties of
the charged hadrons spectra, and the team’s participa-
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rotoBky Kk «dase |l ckaHupoBaHusa aHeprum nydkar. MNKK
npu3Ban KonmnekTuB NoAeNmnTbCS CBOUM OMbITOM C KOMaH-
nonn MPD n pekomeHngoBan npogomkuTb yvactue OUAN
B akcnepumeHTe STAR go koHua 2021 r. ¢ nepBbiM NpUo-
pUTETOM.

MKK npuHan Kk cBegeHnto oTtyeT 06 aKcnepumeHTe
HADES B GSI/FAIR, cdOKyCMpOBaHHOM Ha TOYHOW Crek-
Tpockonuu e*e -nap, BO3HMKAOLLMX B peakuusix, Bbi3biBa-
€MbIX NPOTOHAMW, MUOHAMW U TSBKENbIMUM MOHaMW B Ana-
nasoHe KMHETUYECKUX aHeprui nyydka 1-3,5 MaB. Komutet
npuasan komaHgy OUAW nepeHecTn cBoe BHMMaHWe Ha
namepenus aunentoHoB B NICA n pekomeHgoBan npogon-
*uTb ydyactme OUAN B akcnepumente HADES go koHua
2021 r. co BTOpPbIM NMPUOPUTETOM.

MpuHAB K CBEAEHWIO OTYET O peanu3auun npoekTa
«[lMpeuunsnoHHaga nasepHasi METPONOrMa Ang yckoputenemn
N OeTeKTopHbIX komnnekcoBy, MKK nocuntan, yto rpynna
[ormkHa peanunsoaTb cBowi onbIT B Npoekte NICA, n peko-
MeHOoBar NPOAOMKUTL 3TOT NPOEKT A0 koHua 2021 r. co
BTOPbIM NPUOPUTETOM.

IMKK ¢ uHTepecom 3acnywan npegnoxeHue no oT-
KpbITMIO HOBOro npoekta «ARlel: dwusuka Ha OyayLimx
ete—-konnangepax». CuuTtad, 4TO TeopeTuyeckMe pac-
YeTbl, BbIMOMHEHHbIE B paMKax NpoekTa, MoryT ObiTb Mo-
nesHbl Ans nwboro Oyayllero 3nekTPOH-NO3UTPOHHOIO
konnavgepa, NMKK otmeTun umetoLimecs cepbesHble Mnpo-
6nembl: HeonpeaeneHHOCTb B Bbibope OyayLuen malvHbl
(mawwH) 3a npegenamu HL-LHC; orpaHu4eHHble BO3MOX-
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HocTu CLIC gns udyyeHus 603oHa XUrrca; XecTkyr Mex-
AYHapOAHY0 KOHKYPEHLIMIO NO NpeaiaraeMblM Uccrneaosa-
HUSAM, KOTOpasi MOXET NOBNUATb Ha OXUAaeMbl pedynsrat
atoun pabotbl. MNMKK pekomeHgoBan yTBepAnTb 3TOT NPOEKT
A0 KoHua 2021 r. ¢ TpeTbUM NPUOPUTETOM.

MKK npyHAn Kk cBeAeHWo NnpeanoXeHne 0 NpPoAorKe-
HUM Tembl «[JyOHeHCkas MexayHapogHasi LiKona CoBpe-
MeHHoW TeopeTudeckon dusmkny» (DIAS-TH) 1 BbICOKO
OLUEeHUN OesTenbHOCTb, HamnpaBreHHylo Ha o6pa3oBaHue
MOMOAbIX YYEHBIX U CTYOEHTOB, @ TakKe PEerynsipHyt op-
raHu3aumio crneumanbHbiX KypcoB, FEKLUA, CEMUHapoB
n wkon. NKK pekomeHgoBan npogomxuTe AeATENbHOCTb
DIAS-TH B pamkax 3Toi TeMbl 40 koHua 2023 1. ¢ nepBbIiM
NPUOPUTETOM.

MKK npuHan k cBegeHuto npeanoXeHust o6 oTKpbITUK
ABYX HOBbIX TeM: «PyHOameHTanbHble B3aVMOLENCTBUSA
nonew n yactmuy» n «CopemeHHast matematmyeckas du-
3uKa: rpaBmTauUms, CynepCMMMETPUSA U CTPYHbI» OO KOHUA
2023 r. YuntbiBas BBICOKYK Hay4Hyl MNpPOAYKTUBHOCTb
Yy4acTBYOLLMX FPYMn 1 060CHOBaHHbIE NIlaHbl OyayLLIMX 1C-
cnepoBanun, MNMKK pekomeHngoBan yTBepanTb HOBbIE TEMbI
C NepBbIM NMPUOPUTETOM.

MKK paccmoTpen cTeHOoBble COOOLLEHMS MO MNpo-
6nemam U3MKM YacTuL, MNOArOTOBMEHHbIE MOMOALIMU
yyeHbivn JIAT, NTO, NEBI, NAM, n Bbibpan npeseH-
TaumM «YCTOMYMBO M TPETbE CEMENCTBO KOMMAKTHbIX
3Be3] K adpOHHbIM CTPyKTypaM B CMellaHHOM dasze?»

tion in the event plane detector upgrade. The Committee
also noted the preparations for the “Beam Energy Scan
Phase II”. It encouraged the team to share its experience
with the MPD team and recommended continuation of
JINR’s participation in the STAR experiment until the end
of 2021 with first priority.

The PAC took note of the report on the HADES exper-
iment at GSI/FAIR focused on the precise spectroscopy of
e*e~ pairs produced in proton, pion and heavy-ion induced
reactions in the beam kinetic energy range of 1-3.5 GeV.
The PAC encouraged the JINR team to shift its focus to the
measurement of dileptons at NICA and recommended con-
tinuation of JINR’s participation in the HADES experiment
until the end of 2021 with second priority.

The PAC took note of the report on implementation of
the project “Precision laser metrology for accelerators and
detector complexes” and considered that the group should
implement its expertise in the NICA project. The PAC rec-
ommended continuation of this project until the end of 2021
with second priority.

The PAC heard with interest the proposal of a new
project entitled “ARleL: Physics at future e*e~ colliders”.
Although theoretical calculations performed within the proj-
ect could be useful for any future electron—positron collider,
there are serious points of concern: uncertainties on the

EI

choice of the future machine(s) beyond the HL-LHC; limit-
ed capacity of the CLIC to address Higgs studies; a harsh
international competition on the proposed studies which
would affect the expected impact of this research. The PAC
recommended approval of this project until the end of 2021
with third priority.

The PAC took note of the proposal to continue the
theme “Dubna International Advanced School of Theoretical
Physics” (DIAS-TH). The PAC appreciated the activities fo-
cused on the education of young scientists and students
and the regular organization of dedicated training courses,
lectures, workshops and schools, and recommended con-
tinuation of the DIAS-TH activities within this theme until
the end of 2023 with first priority.

The PAC took note on the proposals to open two
new themes: “Fundamental Interactions of Fields and
Particles” and “Modern Mathematical Physics: Gravity,
Supersymmetry and Strings” until the end of 2023. Given
the high quality of the scientific productivity of the groups
and the sound plans for future research, the PAC recom-
mended approval of the themes with first priority.

The PAC reviewed the poster presentations in par-
ticle physics by young scientists from DLNP, LIT, BLTP and
VBLHEP. It selected the poster “How robust is a third family
of compact stars against pasta phase effects?” presented




CECCUWN NKK ONAN

MEETINGS OF THE JINR PACS

A.C.AlpusiHa gns goknaga Ha ceccum YYeHoro coBeTa B
ceHTAbOpe 2018 1.

48-a ceccua lMporpaMMHO-KOHCYNLTaTUBHOIO KO-
MuTeTa no spepHon cdusmnke coctosnacb 20-21 nioHsA
noanpeacenartenbcTBoM npodeccopa M. JleButoBuua.

M. NNeBntoBmMY npenctaBusn HoBbix YneHoB MNMKK A. Mas
n B.B.HecBmxeBckoro, a Takke caenan kpatkoe coobuue-
HVEe O BbIMOMHEHNW peKOMeHAauunin npeapiayLlen ceccum.
Buue-gupektop OUAN M.T.UTkMc npouHgopMupoBarn
MKK o pesontoumn 123-in ceccumn Y4yeHoro coseTa (ches-
panb 2018 r.) n pelwweHnsax Kommuteta nonHOMOYHBIX Npea-
cTaBuTenen rocygapcte-uneHos OUAN (mapt 2018 ).

[MporpamMmHO-KOHCYNbTaTUBHBIE KOMUTETBI MO PU3n-
Ke YacTul, 1 no sgepHor msnke Npeanoxunm npoBecTu
COBMECTHOe 3acefaHue no uanke HEeWTPUHO U TEMHOM
MaTepun, KOTOpoe 3annaHupoBaHo Ha 22 sHeapsa 2019 .
MoBecTka AoHA OyaeT nogroToBneHa npegcenatensiMm 06o-
ux MNKK B TecHom coTpyaHunyecTse ¢ gupekumen ONAN.

MKK npyHan k cBegeHWio oT4eT O pesynbratax pabor,
NpoBOAMMbIX B paMkax TeMbl « CoBeplLUeHCTBOBaHWe da-
3oTpoHa JIAMN (OUAN) n paspaboTka UMKNOTPOHOB A4S
dm3nyecKkmx u NpuknagHbIX NCcCcneoBaHUny, cdoKycnpo-
BaHHbIX Ha pa3paboTke 1 COBEPLUEHCTBOBAHMUN LIMKIOTPO-
HOB, MCMOMb3yeMbIX B afpOHHON Tepanuu. B HacTodwee
Bpemsi (pa3oTpoH paboTaeT B OCHOBHOM Ha MeAuLMHCKME
nccrnenoBaHus, OQHAKO B TEYEHME HECKOMNbKUX NeT 3anna-
HVMpOBaH €ro BbIBOA M3 3KCNyaTaummn ns-3a 6onbLumx pac-

XOOOB Ha 3KcnryaTauuio 1 oBCryXuBaloLWuii nepcoHan.
Pa30TpoH NnaHMpyeTcsl 3aMEeHUTb Ha CBEPXNPOBOASALLNIA
N30XPOHHBIN LMkNoTpoH SC202, KoTopbIn paspaboTaH B
cotpygHunyectBe ONAN ¢ UHcTuTyTOoM bU3mkm nnasmbl
Kutanckon akagemumn Hayk B 1. Xadan. INMKK pekomeHgosan
npoanuTb Temy «CoBepLueHcTBoBaHne dasotpoHa JIAM un
pa3paboTka LMKIOTPOHOB Anst (PU3NYEeCKUX U NPUKNagHbIX
nccnegoBaHuny ao koHua 2019 r. n oxuaaet, 4To B cneay-
towem rogy OyneT rotoB HOBbIA MPOEKT, HALENEeHHbIV Ha
CBOEBPEMEHHYI0 peanu3aLuio KOMMAKTHOMO LMKMOTpoHa
SC202.

MpuHAB Kk cBegeHuo MHdOpMaUMio Mo 3aBepLuato-
wericsa Teme «OpraHusauus, obecrnedyeHve u passBuTue
obpasoBatenbHor nporpammbl OVAN» n no oTKpbITUIO
HoBol Tembl «OpraHu3auusi, obecneveHve u pas3BuTUe
nporpammsl nogrotoeku kagpos B OUAW», MKK otmeTun
pesynberaTbl, 4OCTUrHYTble YHLL no mogrotoBke Hay4HbIX
MU WHXEHEpHbIX KagpoB AN peanusauun macluTabHbiX
NpoOeKTOB kak Ha Gase nabopartopuit MIHCTUTYTa, Tak 1 B
Hay4YHO-MCCrneaoBaTenbCKUX LIeHTpax rocyaapCTB-4YIieHOB
OUAN. Bbino ocobo OTMEYEHO ycCrelHoe npoBedeHue
JleTHen ctypeHyeckorn nporpammbl OUAW, obecneumnsa-
toLert cTabunbHbIV NPUTOK 3aMHTEPECOBAHHON MOMOAEXM
Ha npaktuky B UHcTtuTyT. MNMKK no sgepHon dwusmke noa-
nepxan pekomengaumm 48-i1 ceccum MNMKK no dousnke KoH-
OeHcmpoBaHHbIx cpef (14—15 uonsa 2018 1.) No oTKPbITUIO
HoBol Tembl «OpraHu3auusi, obecneveHve u pas3BuTUe
nporpamMmmbl NOArOTOBKM kagpos B OVAN».

by A.Ayriyan to be reported at the session of the Scientific
Council in September 2018.

The 48th meeting of the Programme Advisory
Committee for Nuclear Physics was held on 20-21
June. It was chaired by Professor M. Lewitowicz.

M. Lewitowicz introduced the new members of the
PAC, A.Maj and V. Nesvizhevsky, and presented an over-
view of the implementation of the recommendations tak-
en at the previous meeting. JINR Vice-Director M. Itkis in-
formed the PAC about the Resolution of the 123rd session
of the Scientific Council (February 2018) and the decisions
of the Committee of Plenipotentiaries of the JINR Member
States (March 2018).

The PAC for Particle Physics and the PAC for Nuclear
Physics suggested organizing a joint session on neutri-
no physics and dark matter research, which is scheduled
for 22 January 2019. The agenda will be prepared by the
Chairmen of both PACs in close collaboration with the JINR
Directorate.

The PAC took note of the report on the results of activ-
ities within the theme “Improvement of the JINR Phasotron
and Design of Cyclotrons for Fundamental and Applied
Research” focused on the development and improvement
of accelerators for hadron therapy applications. Now the
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Phasotron still operates mainly for medical research, but
should be phased out and replaced within a few years due
to its enormous cost in manpower and resources. The plan
is to replace it by a superconducting isochronous cyclo-
tron SC202 that has been jointly developed by JINR and
the Institute of Plasma Physics of the Chinese Academy of
Sciences in Hefei. The PAC recommended extension of the
theme “Improvement of the JINR Phasotron and Design
of Cyclotrons for Fundamental and Applied Research” until
the end of 2019 and expects a new complete project to be
ready next year, focused on the timely realization of the
SC202 compact cyclotron.

The PAC took note of the information on the conclud-
ing theme “Organization, Support, and Development of
the JINR Educational Programme” and on the opening of
a new theme “Organization, Support, and Development of
the JINR Human Resources Programme”. The PAC ap-
preciated the results achieved by the UC in addressing
issues of training scientific and engineering personnel in
order to implement large-scale projects both on the basis
of the JINR Laboratories and in research centres of the
Member States. The PAC recognized the successful im-
plementation of the JINR Summer Student Programme,
which ensures a stable number of interested young people
coming to the summer practical courses at JINR. The PAC
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MKK 3acnywan goknag o cratyce u cucteme obe-
cneyeHuss kayectsa paboT MO COOPYXEHWIO LIMKNOTPOHA
[L1-280, koTOpbI ABNSIETCS LEHTParnbHOM YacTbio dhabpu-
Kn cBepxTskenbix anemeHToB (CT3). Hayano komnnekc-
HbIX MyCcKkoHanagouHbIx paboT yckoputens OLI-280 c nyy-
KOM MOHOB HamMe4eHo Ha ceHTs10pb 2018 r., a npoBeaeHue
NepBbIX TECTOBbIX 3KCMIEPUMEHTOB U BBOZ, B 9KCMITyaTauuio
3annaHupoBaHbl Ha koHel, 2018 r. NMKK pekomeHngosan au-
pekumn OUAU n NAP ckoHueHTpUpoBaTb pecypchl Ans
CBOEBPEMEHHOI0 3aBepLUEHNs CTPOUTENbCTBa, NULEH3N-
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poBaHusi U BBoAa B akcnnyataumo pabpukm CTO B 2018 .
MKK npegnoxun aunpekumn JIAP ncnonb3oBatb cuctemy
obecrneyeHns kayecTBa, paspaboTtaHHyto B [P, Bo Bpemsa
paboT no nycky, Hanagke v BBOAY B 3KCMyaTaLuio OCHOB-
HbIX cucteM cpabpukm CTI, a Takke pekoMeHaoBar co-
CpenoToYMTb YCUNNUS Ha NOArOTOBKE NEPBbIX IKCNEPUMEH-
TOB M NpeacTaBuUTb AOKMNa4 O 3anfiaHMpPOBaHHOW Hay4YHOM
nporpamme Ha cnegytouilem 3aceganuu MNMKK.

3acnyLwas goknag o nepBbIX AKCNepMMeHTax, BbIMon-
HeHHbIX Ha HoBOM parmeHT-cenapatope ACCULINNA-2,

Ceprues Ilocan, 21 utons. YuactHuku 48-i ceccun IIporpaMMHO-KOHCYIETaTUBHOTO
KOMHTETa MO sJIepHOH (u3nke Ha skcKypcun B Csito-Tpontxkoit Cepruesoit Jlape

Sergiev Posad, 21 June. The participants of the 48th meeting of the JINR Programme Advisory Committee
for Nuclear Physics on an excursion to the Holy Trinity — St. Sergius Lavra

supported the recommendations of the 48th meeting of the
PAC for Condensed Matter Physics (14—15 June 2018) on
the opening of the new theme “Organization, Support, and
Development of the JINR Human Resources Programme”.

The PAC heard a report on the status and quality as-
surance of the DC-280 cyclotron which is the central part
of the Factory of Superheavy Elements (SHE). The start
of the complex launching of the DC-280 accelerator with
ion beams is scheduled for September 2018. The commis-
sioning of DC-280 and first test experiments are planned
for the end of 2018. The PAC recommended that the JINR
and FLNR Directorates put all necessary efforts to allow
for the timely completion of the construction, licensing, and
commissioning of the SHE Factory in 2018. The PAC rec-

ommended that the quality assurance system devised at
FLNR be used during launching and tuning work and the
commissioning of the main systems of the SHE Factory,
and that the FLNR Directorate focus on the preparation
of day-one experiments and make a presentation on the
planned scientific programme at the next PAC meeting.

The PAC heard a report on first experiments carried
out at the new ACCULINNA-2 fragment separator and en-
dorsed the first experiment on the ACCULINNA-2 fragment
separator aimed at studying the properties of 7H in the
8He(d,3He)"H reaction.

The PAC heard a report on the construction of the
MAVR high-resolution magnetic analyzer based on the
MSP-144 magnet with stepped poles. To increase the sol-
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MKK opobpun npoBegeHne nNepBOOYEPELHOMO 3IKCNEPU-
MeHTa Mo uayyeHuno ceoncts 'H B peakumn He(d,3He)’H
Ha 3TOW yCTaHOBKe.

MKK 3acnywan poknag o c€o3gaHuyM MarHUTHOro
aHanm3aTopa Bbicokoro paspewenus (MABP), kotopbiv
BKINtoyaeTr B cebs MarHWT CO CTyneH4yaTbiMM MOonocamMm
MCI1-144. Onsa yBenuyeHus TEMeCHOro yrna MarHuWToon-
TMyeckom cuctembl aHanmsatopa MABP nepen marHutom
MCI1-144 yctaHaBnuBaeTcs oyoneT kBagpynornbHbIX MUHS3.
B HacTodlee BpemMs 3aBepLlaloTCA MOHTaxHble pabo-
Tbl CMCTEM aHanmusaTopa U TPaCCUPOBKWU My4KOB MOHOB
B aKcrnepumeHTansHoMm 3ane Y-400. Ananusatop MABP
no3sonut cdusmkam JIAP ¢ 6onbluert 3hPeKTUBHOCTLIO 1
BbICOKUM paspeLleHneM Mo 3Heprun npoBoAWTb aHanva
NPOAYKTOB SAEPHbIX PEaKLMA CO CTabunbHbIMKU U pagmo-
aKTMBHBLIMMW MyYKamMKn 1 UCCreaoBaTb CTPYKTYPY 9K30TUYe-
CKunx sgaep B pasHbix obnactax macc. MNMKK pekomeHgoBan
B Onunxaniuee BpeMs 3aBepLUMTb UCMbITaHUE BCEX €ro cu-
CTEM N NPOBECTU 3KCMEPUMEHT Ha My4ke, YTOObI Npose-
pYTb, OOCTUTHYThI N NPOEKTHbIE MapaMeTpsbl.

MKK ¢ nutepecom 3acnywan goknag «CynepkomMnbto-
Tep "ToBOpPYH“ — HOBblE MEePCneKTUBbl ANs reTeporeHHbIX
BbIYMCIEHNI B S4epHON (hr3nke» U OTMETUN CYLLECTBEH-
HbIi MPOrpecc B Pa3BUTUM BbICOKOMPOU3BOAUTENBHOTO
BbIYMCIIUTENBHOTO KOMMOHEHTa MHOrogyHKLMOHaNLHOTo
LUeHTpa XpaHeHus1 0b6paboTkM 1M aHanun3a gaHHblx OUAN.
MKK noppepxan ycunua JINT no paspaboTke cynepkom-
netotepa «OBOPYH» Kak OOHOrO0 M3 BaXKHEMLUMX MHCTPY-
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MEHTOB ANs AanbHeWLero pa3BuTus akCnepuMeHTansHoM
1 TeopeTnyeckon cmaunkn B OUNAN n ctpaHax-yyacTHuLax.

Ha 3acepaHum Gbinun 3acnyllanbl HayYHble JOKNaabl
«CoBpEeMEHHbIN ypoBEHb PasBUTUS U NEPCNEKTUBbLI Hen-
TPOHHO-aKTUBALMOHHOIO aHanusa Ha peaktope MBP-2»,
«WccnepoBaHue NpunoBEepPXHOCTHBIX CIOEB TBEPAbIX Ten
C MOMOLLbIO MYYKOB 3aPSPKEHHBIX YaCTUL, Ha 3neKTpocTa-
TnyeckoM reHepatope A-5» n «[lposiBneHve kBasvgene-
HUS B peakumsix C TSHKENbIMU MOHaMUy, NpeacTaBeHHbIe
M.B. ®poHTtacbeBomn, A.[l.Kobsesbim 1 A.K.HacupoBbiM
COOTBETCTBEHHO.

MKK o3Hakomuncs ¢ npegcraBneHnemM HOBbIX pesyrib-
TaATOB M MPOEKTaMy MonoAblX yyeHbix B obractu spep-
HOW pM3nKkKn. Bbinn OoTMeYeHbl ny4yline cTeHaoBble Co0b-
weHns: «CnusHve-geneHne n KBasvaeneHne B peakumm
325 +197Au npwu aHeprum BGMU3M KYNOHOBCKOrO Gapbepar,
npenctaeneHHoe HO.M. Xapkoi, «CnekTpockonusi U3oTo-
noB TpaHcdepmueBbIX anemeHToB B [lybHe: cocTosiHue
n nepcnekTuBbl», npeacraeneHHoe A.A.KysHeuoBon, u
«OpueHTaumsa crtatuyeckn OedOopMUPOBaHHBLIX A4ep B
peakumMsaX MHOFOHYKIMOHHbIX nepegadq», npencTaBlieHHoe
B.B. Caiko. Joknaa «CnusiHne-geneHue n ksasnaeneHune
B peakuumn 32S+197Au npu sHeprum BOBIM3M KyIOHOBCKO-
ro 6apbepa» Obin pekoMeHAOBaH A NpeacTaBrneHnst Ha
ceccun YyeHoro coBeTa B ceHTsA0pe 2018 1.

id angle of the MAVR magnetic-optical system, a doublet
of quadrupole lenses is installed in front of the MSP-144
magnet. Now the installation work for the analyzer and ion
beam tracing systems is being completed in the U-400 ex-
perimental hall. MAVR will allow FLNR physicists to detect
products of nuclear reactions with stable and radioactiv-
ity beams with better energy resolution, in order to study
the structure of exotic nuclei in different mass regions. The
PAC recommended completing integration of all its sys-
tems and suggests performing the in-beam commissioning
experiment to verify whether the projected performance is
achieved.

The PAC heard with interest the report “Supercomputer
“Govorun” — new prospects for heterogeneous computa-
tions in nuclear physics” and noted the substantial progress
in developing the high-performance computing component
of the multifunctional centre for storage, processing and
analysis of data at JINR. The PAC supported LIT’s efforts
to develop the supercomputer “Govorun” as one of the es-
sential tools for a further fast development of experimental
and theoretical physics at JINR and its Member States.

The PAC heard the following scientific reports: “State-
of-the-art and future prospects of neutron activation analy-
sis at the IBR-2 reactor”, “Investigation of subsurface layers
of solids with the help of charged particle beams accelerat-
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ed at the EG-5 electrostatic generator”, and “Appearance of
quasi-fission in reactions of heavy-ion collisions” presented
by M.Frontasyeva, A. Kobzev and A. Nasirov, respectively.

The PAC reviewed the presentations of new results
and proposals by young scientists in the field of nuclear
physics research. The best posters selected were “The fu-
sion—fission and quasi-fission in the near-barrier reaction
of 328+197Au” presented by |.Harca, “Spectroscopy of
the isotopes of transfermium elements in Dubna: present
status and perspectives” presented by A. Kuznetsova, and
“Orientation of statically deformed heavy nuclei in multinu-
cleon transfer reactions” presented by V. Saiko. The poster
“The fusion—fission and quasi-fission in the near-barrier re-
action of 32S+197Au” was recommended for presentation
at the session of the Scientific Council in September 2018.
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16 maa HUAY MUDU nocetnnn HaydHbIM PyKOBO-
ovtenb JIAP OUAN akapgemuk HO. L. OranecsaH, Hauanb-
HuK cekTopa JIAP npodeccop IO. 3. leHnoHKKeBMY,
ovpektop YHL, C.3.Makynsk, pektop yHuBepcuteTa
«[y6Ha» [.B.Dypcaes.

O6cy>kpanucb BOMPOCHI NOATOTOBKHU TEXHWUUYECKUX
Kagpos ons Meranpoektos OUAN. B uactHocTH, ro-
BOPH/IOCb O HEOOXOAMMOCTH YCH/IEHUSI WMHXKEHEPHOM
NOArOTOBKMU BbIMYCKHWUKOB AYOHEHCKOro yHUBEpCUTETa
M O CO3[aHUW B HEM HWHXKXeHepHoW wWKosbl. CTOpOHbI
[IOrOBOPUANCH BeCTU paboTy NO pacLIMpeHUIo Tpaau-
LUMoHHoro cotpyaHuuectsa HUAY MUDU ¢ OUAN u ¢
yHusepcuTeToM «[lybHa» B chepe MHKeHepHOM noaro-
TOBKMW CTYLEHTOB.

JINR DIRECTORATE’S INFORMATION

B 3akniouenue Bctpeun pektop MUOU M. H. Crpu-
XaHOB BPYYMJ Bblpatowemycs BbinyckHMKY MUDU aka-
nemuky HO.L.OranecsHy oppeH «3a 3acnyrv nepepg
MU®DWN».

18 masa OUAWN nocetmnu unexbl leHepanbHoW ac-
cambnen EBponeickoro KoHcopuuyma no gmanke ua-
ctvy B actpodusuke (APPEC) C.J1éps (CEA Saclay,
IRFU, ®parums) u ®.Monbs (DESY, Mambypr, lepma-
Hus). 3acepaHue lenepanbHoi accambnen APPEC,
Ha kotopom OWAN npencrasnan Buue-gUPEKTOP
B.10. Wapkos, coctosinocb 17 mas 8 MI'Y um. M. B. Jlo-
MOHOCOBaA.

lfTocth u3 APPEC nosHakoMWAMCb C OCHOBHbI-
mu npoektamu OUAWN, nocetwnn nabopatopun Hew-

Jy6Ha, 18 mast. Busut B OMSIU unenos ['enepanbHoii accam6ien EBporneiickoro koHCOpyma
no ¢usuxe gactuu B acrpodusuxe C.JI€ps (CEA Saclay, IRFU, ®panuus) u ©. Monbs (DESY, I'amOypr, ['epmanust)

A

Dubna, 18 May. Members of the General Assembly of the Astroparticle Physics European Consortium S. Leray
(CEA Saclay, IRFU, France) and F.Moglia (DESY, Hamburg, Germany) on a visit to JINR

On 16 May, FLNR Scientific Leader Academician
Yu. Oganessian, Head of the FLNR Sector Professor
Yu. Penionzhkevich, Director of the JINR University
Centre S.Pakuliak and Rector of State University
“Dubna” D.Fursaev visited the NRNU MEPhI.

Topical issues concerning training of technical
personnel for JINR mega-projects were discussed, in
particular, the need to strengthen training of State
University “Dubna” graduates in engineering sciences
as well as establishing of a school of engineering at
the University. The parties agreed to work on expand-
ing the traditional cooperation between MEPhI, JINR
and State University “Dubna” in the fields of engineer-
ing training of students.
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In conclusion, MEPhl Rector M. Strikhanov pre-
sented the order “For Merits for MEPhI” to the out-
standing graduate of his alma mater Academician
Yu. Ts. Oganessian.

Members of the General Assembly of the Astro-
particle Physics European Consortium (APPEC)
S.Leray (CEA Saclay, IRFU, France) and F.Moglia
(DESY, Hamburg, Germany) visited the Joint Institute
for Nuclear Research on 18 May. The meeting of the
APPEC General Assembly was held on 17 May, at
Moscow State University. JINR Vice-Director B. Shar-
kov represented JINR at the meeting.
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Jy6Ha, 18 mas. [leneranus OUIHITIHHCKOTO HHCTUTYTA
SIIEPHBIX UCCIeOBAaHUI Ha pueMe B qupekimn O

The guests from APPEC got acquainted with the
main projects of JINR, visited the Frank Laboratory
of Neutron Physics, the Flerov Laboratory of Nuclear
Reactions, and the Veksler and Baldin Laboratory of
High Energy Physics. The presentation “Applications
and societal benefits of nuclear physics” was held by
S.Leray at FLNR. She reported on the latest advanc-
es, particularly, in the fields of nuclear energy, health
care, nuclear safety, space, environment and material
science.

At the JINR Directorate, the guests were welcomed
by JINR Vice-Director B. Sharkov, Deputy Head of the
JINR Finance and Economy Office M. Vasiliev, Head
of the JINR International Cooperation Department
D.Kamanin, and Deputy Head of the Department
A.Kotova. The participants of the meeting discussed
possible ways of further cooperation development, in
particular, the possibility of including one of the JINR
flagship projects Baikal-GVD in the roadmap of the
European Strategy Forum on Research Infrastructures
(ESFRI). The guests noted that the Baikal-GVD project
had already attracted attention of APPEC. According
to the participants of the meeting, planned joint steps
will serve for wider spread of information about re-
search and opportunities of JINR in European coun-
tries.

On 18 May, a delegation from the Philippine
Nuclear Research Institute (PNRI) came for a one-day
visit to Dubna to get acquainted with JINR and estab-
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Dubna, 18 May. A delegation of the Philippine Nuclear Research
Institute (PNRI) in the JINR Directorate

lish scientific contacts with the aim of further coopera-
tion. The delegation was represented by PNRI Director
Carlo A.Arcilla, Chief of the PNRI Atomic Research
Division Lucille V. Abad, Chief of the PNRI Technology
Diffusion Division Ana Elena L.Conjares as well as
President of the MARDAS Corporation D.Ranile. The
delegation was accompanied by representatives of the
State Atomic Energy Corporation ROSATOM.

At the JINR Directorate, the guests were wel-
comed by JINR Vice-Director M. ltkis, Head of the JINR
International Cooperation Department D. Kamanin, and
Deputy Head of the Department A.Kotova. The guests
were informed about JINR, major objects of its scien-
tific infrastructure and fields of research.

Head of the Philippine delegation noted in his turn
that the main field of PNRI activities is applied re-
search. Nowadays, the Republic of the Philippines is
committed to active development of nuclear power in
the country as well as development of its own scientif-
ic base. In this respect, the Philippine party expressed
great interest in JINR educational programmes aimed
at training of highly qualified specialists.

The Philippine delegation visited the Frank
Laboratory of Neutron Physics where the guests
were shown the IBR-2 reactor and the IREN facility.
The delegation also visited the Flerov Laboratory of
Nuclear Reactions where the guests were shown the
research carried out at the Laboratory and the ac-
celerator complex of the Laboratory. The visit to the
JINR Laboratories was concluded in the Veksler and
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TPOHHOW (PU3MKHK, SLOEPHbIX PeakuWMh W (PU3MKK Bbl-
cokux aHeprui. C.JI€pa BbicTynuna Ha OOLEHUHCTH-
TyTckoM cemuHape B JIAP ¢ npeseHTtaumeir Ha Temy
«[pakTyeckoe npUMeEHeHWE W CouMasibHble BbIrOgpl
A0EPHON (PU3MKMU», B KOTOPOMW ObisiM OXBaueHbl Takue
chepbl, Kak spepHasi aHepreTvka, 34paBOOXpaHeHHe,
6e30nacHOCTb, KOCMOC, OKpysKatlowwas cpeja v mare-
puanoBepeHue.

Ha Bctpeue B gupekuun OUAU c yuacTvem Bu-
ue-oupektopa b.1O.lllapkoBa, 3amectutenss pyko-
BoguTens (MOUHAHCOBO-3KOHOMMWYECKOIO YNpaBeHHs
M.T1. BacunbeBa, HauasbHWKa OTAENA MEXIYHAPOLHbIX
ceaser (OMC) [.B.KamaHuHa, 3aMecTuTens Hadalb-
Huka OMC A.A.KotoBoiW 6biiM paccMoTpeHbl nep-
CMeKTUBbl Pa3BWUTUS COTPYAHMYECTBA, B YaCTHOCTH,
BO3MOXHOCTb BKJIOUEHUS] OOHOTO M3 dhiarMaHCKUX
npoektoB OUAN «Baikan-GVD» B popoxkHyo kapTy
EBponelickoro ctpatervueckoro copyma no ucciepo-
BaTeNIbCKUM HHppacTpykTypam (ESFRI). Toctn otmeTu-
JIM, YTO 3TOT MPOEKT y>Xe npuenek BHuMmaHue APPEC
W, MO MHEHHIO YJIEHOB OpraHu3aLuu, OH MpefcTaBser
GO/NbLION HayuHbIM MHTEpeC. YUaCTHWUKU BCTPEUM KOH-
CTaTMpOBasiM, UTO HaMeyYeHHble COBMECTHbIE Lark no-
cnyxar 6osiee LUIMPOKOMY PacnpOCTPaHEHUIO MHOP-
MauMu O HayuHbIX WCCNELOBAHWUAX W BO3MOXHOCTAX
OUSAN B eBponencKUx cTpaHax.
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18 Masa c ogHOAHEBHbIM O3HAKOMMWTESNIbHLIM BM-
sutom OUAN nocetvna peneraups DUAMNNUHCKOrO
UHCTUTYTa sapepHbix uccnegosanun (PUAN) pns ycta-
HOBJ/IEHWS Hay4HbIX KOHTAKTOB W Pa3BUTUSI COTPYAHHUYE-
ctBa. B coctae peneraumu Bxonunu pupektop ®OUAN
Kapno A. Apunnbs, rnaBa oOTAeNa SAEPHbIX Wcce-
posaHui J1.B.Aban, rnaBa oToena TEXHONOTMMUECKUX
npoueccoe A.E.Jl.KoHpykapec, a Takxe npesvupeHT
«MARDAS Corporation» [.3.Panunb. [Oeneraumio
COMNpPOBOXAaM npeacTaBUTENU rockopnopawum
«Pocatom».

B noupeKkuuun rocter npuBETCTBOBa/M BULE-OUPEK-
Top M.T.UTKKMC, HauyanbHWK oTAena MeXAyHapOoAHbIX
ceasen [1.B.KamaHuH M 3amecTtutenb HauyasibHUKa
OMC A.A.Kotosa. loctam 6bina npepactasneHa o6-
30pHas uHdopmaums 06 OUAWN, ocHosHbIX obbekTax
€ro Hay4yHoM UHPACTPYKTYPbl U HaMnpaB/IEHUsAX UCCe-
JOBaHWUM.

MnaBa OUAWNNMHCKOW AenerauuuM coobLwmn, uTo
OCHOBHasi Hamnpas/IEHHOCTb PYKOBOAWMOIO WM WHCTH-
TyTa — npuKNagHble uccnepoBaHus. B HacToswee
Bpems Pecnybimka GuannnuHbl HaueseHa Ha aKTUBHOE
pa3BUTME aTOMHOMW 3JHEPreTUKM, Co3fpaHue COOCTBEH-
HOM HayuyHOW 6a3bl B 3TOM obnacTtu. lNoatomy roctw
BbIpa3uiM BOJblUYID 3auHTEPECcoBaHHOCTb B 0Opaso-
BaTesibHbiX nporpammax OUAN c uenbio noprotosku
BbICOKOKBA/IM(PULIMPOBAHHbIX KaLpOB.

Baldin Laboratory of High Energy Physics where the
Synchrophasotron, the Nuclotron superconducting ac-
celerator, as well as the Factory of superconducting
magnets were shown to the guests.

On 5 June, the opening ceremony of a modern-
ized jogging track, a bicycle rental and renovated gym
of the JINR Stadium “Nauka” was held. JINR Director
V.Matveev, Head of the city M.Danilov, Chairman of
the Dubna Council of Deputies S.Kulikov, and other
participants of the ceremony took part in it and were
greeted in the gym by young participants of the sec-
tion of rhythmic gymnastics, and basketball players
held a demonstrative training session.

V.Matveev thanked all those involved in the up-
grade of the sport facilities and the city administra-
tion. Then a football match between the teams of JINR
and the town of Pavlovichi was held at the stadium.

The first meeting of the JINR Public Council of a
new convocation was held on 8 June. This time par-
ticipants of the meeting discussed renovation of the
Mendeleev embankment and upgrading of areas around
the JINR sites, as well as development of the Dubna
urban complex. Head of the Social Infrastructure Ma-
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nagement Office A. Tamonov directed the first meeting
of the Council of a new convocation. He presented the
main speakers of the meeting, namely, Head of the
City of Dubna M.Danilov, Chief Architect of the BRT
RUS architectural bureau D.Dridze, and Deputy Head
of the City of Dubna N.Smirnov.

JINR Director Academician V.Matveev in his open-
ing speech reminded the audience that the JINR Public
Council under the JINR Directorate was established for
providing comfortable conditions for the Institute’s ac-
tivities, alignment of interests between JINR, its staff
members, their families and the local self-governing
authorities.

D.Dridze introduced the audience to the concept
of renovation of the Mendeleev embankment. She paid
special attention to the fact that the authors of the
project proposals tried to preserve the style, aesthet-
ics and the atmosphere of this place, its unique face.
The same issue was discussed in the comments on the
report made by E. Tagirov, P.Nomokonov, A. Sumbaeyv,
B. Shestov, D.Dryablov, O.Koval, S.Kulikov, E.Uglov,
O.Kulikov, Yu.Sharapova, |.Vyazemsky and other
members of the Council and participants of the open
meeting. The Council supported the urgency of the
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®ununnuHckas generauus  MNoceTuna peakTop
UBP-2 u yctanoeky UPEH 8 JIHD. B JIAP roctu 6binm
03HaKOMJIEHbI C MPOBOAWUMbIMU UCCIEA0BAHHUSIMHU, YCKO-
PUTENIbHBIM KOMMJIeKcoM W pocTuxkeHuamu OUAN B
obnactu cuHTEe3a CBEPXTSKEbIX anemeHTos. B JIOBI
FOCTH NOCETU/IM CUHXPOA3OTPOH WU HYKJIOTPOH, NOObI-
Ba/IM Ha habpuke CBEPXMNPOBOASLLMX MarHUTOB.

5 uoHsa Ha ctagroHe OUAN «Hayka» cocTosnocb
TOPXKECTBEHHOE OTKPbITHE MOMAEPHWU3UPOBAHHOW Gero-
BOW [OPOXKKH, Beflonpokata U OOHOBJIEHHOro cnop-
TUBHOTO Kopnyca. B HeM npuHsAM yyacTve OUpeKTop
OUAN B.A.Matsees, rnaea ropoga M.H.[aHunos,
npeacefarenb ropogckoro coeeta genytaroe C. A. Ky-
NMKoB. B cnopT3ane coctosinoch BbICTYN/IEHUE CEKLWH
XYAO>KECTBEHHOM MTMMHACTUKK U MOKasaTe/ibHas TPeHU-
poBka 6ackeT6oMCTOB.

BbicTynas B obHoBneHHoMm cnoprt3ane, B.A.Mar-
BeeB nobnarofapu/ BCex 3aHUMABLUMXCS MOJEPHW3a-
LUMen CrnopTCOOPY’>KEHWHM KOJIIer, PYKOBOACTBO FOpO-
fa. 3aTeM Ha cTaguoHe cocTosncs yTOoNbHbIM MaTy
mexxgy komaHgamu OUAM u ropopckoro noceneHus
MaBnosuum.

8 unioHa B [Jome yueHbix OUAN cocTosnocb nep-
Boe 3acegaHue ObuiecTBeHHOro coseTa B OBHOB/IEH-
HOM cocTaBe. YuacTHWKM 3acefaHus obcypunu 6Gna-
royctponctso HabepexxHon um. [.U.Menpeneesa,
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6GnaroyCTpoMcTBO  TEPPUTOPUI  BOKPYr  OBbHEKTOB
OUAN, a Takke pasBuTHE TPaLOCTPOMUTENIBHOrO KOM-
nnekca [lyb6Hbl. 3acenaHue coBeTa Bes PYyKOBOAWTESb
YnpaBneHus couuanbHon UHppacTpykTypbl MHCTUTYTa
A.B.TamoHoB. OH npefcTaBun OCHOBHbIX [OOKAaguu-
KOB — rnasy ropoga M.H.laHunoBa, rnaBHoro apxw-
tektopa OO0 «BbPT PYC» M.B.dpuase, 3amectutens
rnasbl agMuHucTpauun Ldy6Hbl H. A. CMupHoBa.

B kpartkom BcTynuTensHoMm cnose gupektop OUNAN
akagemuk B.A.Marsees HanoMHuWn cobpaBLUMMCS, UTO
O6uwecteeHHbIl coseT npu aupekuun OUAN 6bin op-
raHM30BaH B Le/IfX CO3[aHusi 61aronpUATHbIX YCIOBHH
Ons opuumanbHon gestenbHoct MHCTUTYTa, cornaco-
BaHWs WHTepecoe MHCTUTYTa, ero cOTpygHWUKOB W usie-
HOB MX CEMEW C OpraHaMu MeCTHOrO CaMoymnpaBfeHus
Ly6Hbl.

Mo cnoeam L. B. lpuaze, aBTopbl NPOEKTHbIX Npe-
NOXKEHWH no GnaroycTpoicTey HabepexkHOM W co3pna-
HWIO Ha npasom bGepery Bosru LlenTpanbHoro ropog-
CKOro napKa CTapasiMCb COXPaHWTb CTWJ/Ib, ICTETUKY M
ZyX 3TOro MecTa, ero Henostopumoe nuuo. C KoMmeH-
TapusaMu K goknagy sbictynunu 3. A. Tarupos, I1.11. Ho-
mokoHoB, A.ll.Cymbaes, b.B.LLectos, [.K. dps6nos,
0.A.Kosanb, C.A.Kynukos, E.[.Yrnoe, O.Kynukos,
0. 3. Wapanoea, WN.A.Bsasemckut u gp. CoseT noga-
nepxkan HeobxogmMmocTb GnaroyctporcTea Habepesk-

upgrading of the Mendeleev embankment and the ter-
ritory of the neighbouring park.

N.Smirnov presented plans for development of
the urban complex of Dubna to the audience. His re-
port contained basic data on successful and problem-
atic objects of urban construction and on development
of urban infrastructure. This part of the agenda also
provoked a lively discussion.

In the section “Miscellaneous” N.Teryaeva pre-
sented her project made together with L. Orelovich to
organize a memorial complex at the hotel “Dubna” ded-
icated to the outstanding poets Andrej Voznesensky
and Vladimir Vysotsky for whom Dubna was a special
place. The proposal was greeted with warm approval.

On 15 June, a JINR delegation headed by JINR
Director Academician V. Matveev visited the Republic
of Uzbekistan at the invitation of President of the
Academy of Sciences of Uzbekistan Academician
B. Juldashev.

During the meeting with State Counsellor of
President of the Republic of Uzbekistan R.Kasymov
issues of cooperation between scientific and educa-
tional centres of Uzbekistan as well as restoration of
full membership of Uzbekistan at JINR were discussed.
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The ways of joint actions on the discussed issues were
outlined. The delegation from JINR visited the Academy
of Sciences of the Republic of Uzbekistan, the Institute
of Nuclear Physics of ASRU where meetings and fruit-
ful discussions were held on cooperation of scientists
from JINR and Uzbekistan. In particular, issues of
preparation of the 20th International Conference of the
CMS RDMS collaboration were discussed that will take
place in Tashkent and Samarkand in September. The
conference is jointly organized by JINR, CERN and the
Academy of Sciences of Uzbekistan. At the end of the
visit, the sides exchanged opinions and outlined plans
for deepening and updating programmes of scientific,
technical and educational cooperation between JINR
and Uzbekistan.

The JINR delegation visited the unique scientific
complex “Solntse” (lit. “the Sun”) located in the Tian
Shan mountains at the height of 1050 m. Thanks to
solar energy obtained during the day, controlled tem-
perature up to 3000°C can be achieved for research
in the fields of applied sciences and for the needs of
industry and social spheres.
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Hov uMm. [1.U.MeHpeneesa W npunerawowero K Heu
napka.

H. A. CMMPHOB NO3HaKOMMW/T YUACTHUKOB 3acenaHus
C NjaHamMu pPas3BUTHS FPALOCTPOUTENIbHOIO KOMIMEK-
ca [lybHbl, NpuBEN OCHOBHble AaHHble OO yCMeLIHbIX
U NPobNEeMHbIX CTPOMTEsIbHbIX OObeKTax ropoAcKoro
CTPOMUTENBbCTBA, O PA3BUTUU TOPOLCKOW MHPaCTPYK-
TYPbl, YTO Tak>Xe Bbi3BaJ/I0 OXKMBJIEHHOE OBCYXAeHHe.

B paspene «PasHoe» H.lO.Tepsiesa npencrasu-
na coemectHbii ¢ JI.H.Openoeuu npoekT co3paHus
B roctuHuue «[lybHa» MeMOpuanbHOro KOMMEKCa,
NOCBALLEHHOro BblgalolwmMmcs noatam AHgpeto BosHe-
ceHckoMy v Bnagumupy BbicolkoMmy, B XKM3HU KOTOPbIX
Ly6bHa cbirpana cyuecteeHHyto ponb. [peanoxeHue
ObINIO NONIOXKMUTE/IBHO BCTPEUEHO YYaCTHUKaMW 3ace-
OaHus.

15 wioHa peneraums OUAU Bo rnase c aupek-
TopoM MHctuTyTa akagemukom B.A.MartseeBbiM no-
cetuna Pecnybnuky YsbekuctaH No npurnalleHuio
npesugeHta Axkagemun Hayk Y3bekucTaHa akagemuka
b.C.lIOnpawesa.

B xope BCTpeuu c rocyaapcTBeHHbIM COBETHUKOM
MpesuperTa Pecnybnuku Yabekuctan P.C. KacbiMosbiM
o6cy>Kaanucb BOMPOCbI COTPYAHWYECTBA C HayYHbIMU
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1 obpasoBaTenbHbIMU LieHTpaMK Y3bekucTaHa, a Takxe
BOCCTaHOBJIEHWSI NOJIHONPABHOro YneHcTBa Pecnybnnku
Y36ekuctaH 8 OUSAN, 6binn HameueHbl NyTH COBMeECT-
Hbix gevcteui. Oenerauma OUAN nocetnna Akagemuio
Hayk Pecny6nuku Y3bekuctaH, UHCTUTYT anepHOK dou-
3vkn AH PY3, rge npowsiv BCTpeun W NiaoLOTBOPHbIE
obcyKaeHus coTpyaHuuecTsa mexnay yueHbimn OUAN
U YasbekuctaHa, B 4aCTHOCTH, BOMPOCOB MOATOTOBKH
20-i MeXkayHapoAHOW KOHMepeHuuH Konnabopalmu
CMS RDMS, opranusyemon cosmectHo OUAU, LIEPH
u Axkagemuen Hayk Y3bekucTaHa, KoTopas npowger
B Tawkente u CamapkaHge B ceHtsbpe. Mo wToram
BU3WUTA COCTOSAICS OOMEH MHEHHSMH U OblIK HaMeYeHbl
naaHbl Mo yrnybaeHuio U OBHOB/IEHWIO MPOrpamMMm Ha-
YUHO-TEXHWUYECKOrO U 0BpasoBaTesIbHOro COTpyaHWYe-
ctea mexxay OUAN n Pecnybnukoi YsbekucraH.

Denerauna OMAN nobbisana B yHUKANbHOM Hayu-
HoM Komnnekce «CosHue», pacrnosio)KeHHOM B ropax
Tanb-LLana Ha Bbicote 1050 m. C nomouwpio conHeu-
HOW 3HEPrvU B TEYEHUE OHS B 3TOM «COJIHEYHOM neun»
MOYKET CO34aBaThCsi KOHTPOMpYeMas Temnepartypa Lo
3000°C pns uccnepmosaHui B obnactv nNpUKNagHbiX
HayK M MCMOJIb30BaHUS OIS HYXXA, NPOMbILLIEHHOCTH U
B COLMaNbHbIX chepax.

JlaGoparopust pusukn BEICOKHX dHepruit uM. B. 1. Bekcnepa
u A.M. bannuna, 7-8 urons. CoBerianue MexayHapoIHOrO

skcrepTHoro komurera OMSIN 1o nmpoeKTy yCKOPUTEIbHOIO
xomuiekca NICA

EI

The Veksler and Baldin Laboratory of High Energy Physics,
7-8 June. The meeting of the Machine Advisory Committee
for the NICA project at JINR




HAYYHOE COTPYOHMYECTBO

11-13 ampeas B OMSIM npoxoaumro mepsoe
KOAAA6OpaLMOHHOE COBellaHue [0 9IKCIepPUMEH-
tam MPD u BM@N na ycranoske NICA. B mepo-
OPUATHM IPUHAAM y4acTHe IpeACcTaBuTeAn Goree
40 HayuHbIX IeHTPOB 13 19 cTpaH mmupa — Aupex-
TOpa HAay4YHBIX LEHTPOB, PYKOBOAMTEAM AabopaTo-
puit, BeAyLMe TeopeTury Mupa. B xoae cosemanns
y4aCTHMKM OBIAM O3HAKOMAEHBI C XOAOM pabor,
nraHamu peaansanuu meranpoekra NICA u o6-
CYAMAY BO3MOJKHOCTM OGBEAVHEHWS YCHAMI U pe-
CYpCOB.

SCIENTIFIC COOPERATION

OrkpsiBas cosemanue, aupexrop OV aka-
Aemuk B.A.MaTBeeB OTMETHMA OTPOMHYIO 3aMHTe-
PECOBaHHOCTb B HOBBIX MAEAX M HOBBIX MOAXOAAX
AAst peaansanuu npoekra NICA.

Bune-anperrop OVIIM, amperrop ADBI
B.A.Kekeampas3e Takske TOAYEPKHYA BasKHOCTb
MHTEAAEKTYaABHOTO pecypca B pelleHuy MOCTaB-
A€HHBIX 3apay. B AByx skcmepumenrax, BM@N
u MPD, koropeie yske pearmsyioTcs C ydacTuem
MEKAYHapOAHOTO COOO6IIECTBa, IPEAOCTABASETCS
CaMblif MMPOKUI CIEKTP MCCAEAOBATEABCKUX BO3-
MO>KHOCTeI.

JlaGoparopust ¢pu3ukn BeIcOKHX dHepruit M. B. V. Bekciepa n A.M. banauna, 12 anpeis.
Y4acTHHKH IIepBOTo Kou1abopaiHoOHHOTO coBelanus 1o skcnepumenTram MPD u BM@N Ha skckypcun B 1abopartopun

' ! lf' -

The Veksler and Baldin Laboratory of High Energy Physics, 12 April.

and BM@N experiments on an excursion around the laboratory

On 11-13 April, the first collaboration meet-
ing of the MPD and BM@N experiments at the
NICA facility was held at JINR. Representatives of
more than 40 scientific centres from 19 countries
participated in the event. The participants were
acquainted with the progress and plans on imple-
mentation of the NICA mega-science project as
well as discussed possibilities of joining efforts and
resources.

The meeting was opened by JINR Director
Academician V.Matveev who marked tremendous

EI

Participants of the first collaboration meeting of the MPD

interest in new ideas and new approaches to imple-
ment the NICA project.

JINR Vice-Director, VBLHEP Director V.Ke-
kelidze also stressed the importance of intellectual
resources in tackling the tasks. Two experiments,
BM@N and MPD, are being already implemented
with participation of the international community
and provide a widest range of research opportuni-
ties.

The event showed once more growing interest
of the international scientific community in the re-
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CoBemjanne SBUAOCH OYEPEAHBIM AOKAa3aTeAb-
CTBOM pACTYIeTO MHTepeca MeXKAYHAapPOAHOTO
HAay4HOTO COOOLECTBA K MCCAEAOBAHMSAM Ha KOM-
naexkce NICA, o yeM CBUAETEABCTBYET MpPUOBITHE
Ha Hero 0koAO 200 y4acTHUKOB M GOABIIOE KOAM-
9eCTBO HOBBIX TPYII, KOTOPbIE HIPUCOEAMHAIOTCH
K COTPYAHMYECTBY.

IToMmrmo maeHAapHBIX 3aceAaHUl B XOAE COBe-
waHns OGbIAY OPTaHM30BAHBI Y9KCKYPCUM HA CTPOI-
naomapaky NICA, Ha ¢dabpury CBepXIPOBOAAIMX
MATHUTOB, B A€TEKTOpPHBbIE AA60PATOPUM.

B pesyabrate OOGCYRA€HMII M AMCKYCCHIL
ObiAv BBIpaGOTaHBl yCTaBbl KoArabopammit MPD u
BM@N, koropsie moaaepskaiu 29 opranusanuii us
14 crpan. Beia n3bpan crnenmarbHbII KOMUTET AAS
0AGOpa KaHAMAATOB HAa MO3ULUM PYKOBOAUTEAEN
KoArabopanuit. HamedeHbl CPOKM HPOBEAEHVS BbI-
6opos — ocenb 2018 r., korpa B AyGue 6yayT npo-
BOAUTBCSI CAEAYIOUME COBEIJAHNUS KOAAAGOpaLuil
MPD u BM@N.

23 anpeas B EBpomerickoit opraHusanuu saep-
HbIx uccaeposaunit (IlBerapus) cocrosroch ode-
peAHOe 3acepaHMe KOMHUTETa IO COTPYAHMIECTBY
Poccus—IIEPH. B ero paGore mpunsiu yyactue
3aMeCTUTeAb MUHUCTPa oOpasosanus u Hayku PO

SCIENTIFIC COOPERATION

I.B. Tpy6unKOB, BO3TAABUBIINIT POCCUICKYIO AeAe-
ranuio, un rexeparbusii aAupextop LIEPH O. Asxa-
HOTTH. B cocTaB poOCCHMIICKON AeAeranuy BOUIAK
npeactasutean HUIL «KypuaToBckmit mHCTUTYT»,
Mucturyra aaepuoit pusnuxu um. I'. V. bByakepa CO
PAH, O6beArHEHHOTO MHCTUTYTA SAEPHBIX UCCAE-
aosaunit, @uanyeckoro nucruryra um. I1. H. AeGe-
aesa PAH u MockoBckoro (pu3mrO-TeXHUIECKOTO
MHCTUTYTA.

B xoae BCTpeunm ObIA MOANVMCAH MPOTOKOA
37-ro 3acepaHys KOMNTETa IIO COTPYAHUYECTBY
Pocens—ITEPH, cocrosmerocs 2 okra6ps 2017 r.
B Mockse. VyacTHukyu 3acepanust O6CYAMAM axk-
TyaAbHble BOIPOCHI Pa3BUTHUS COTPYAHMYECTBA,
B 4YaCTHOCTY, OOMEHSAUCH mHpOpMALMEN U AeTa-
AMBMPOBAAM COBMECTHBIE MAAHBI IO OOECIEYEHNIO
MOAEpHM3anMu BOABIIOrO aApOHHOIO KOAAaMAepa
(LHC), sacaymaam coobmennsi o6 ydacTum poc-
CUIICKMX HAYYHBIX OpraHu3anuii B paboTax mo cos-
aaumio yckopureas LHC ¢ BpicOKOI CBETHMOCTBIO
U B APYTMX HOpOeKTax 1 skcmepumentax. CTOPOHEI
AOTOBOPUAMCH  HPOAOASKMUTH  B3aMMOBBITOAHBIN
AMaAOT.

14 mas B 3eareHoM 3are AomMa MeKAYHAPOAHBIX
cosemannin OVISIM otkpsirace 11-a craskuposka

search at the NICA complex, as about 200 partici-
pants attended the meeting, and a large number of
new groups join the collaboration.

In addition to the plenary meetings, excursions
were organized to the NICA construction site, to
the factory of superconducting magnets and detec-
tor laboratories.

Discussion resulted in the elaboration of the
Charters of the MPD and BM@N collaborations
that were supported by 29 organizations from 14
countries. A special committee was elected for se-
lection of candidates for the positions of spokeper-
sons of the collaborations. Election dates were ar-
ranged — autumn 2018, at the next meetings of the
MPD and BM@N collaborations.

On 23 April, a regular meeting of the “Russia—
CERN” Committee in the European Organization
for Nuclear Research (CERN) was held in Swit-
zerland. Deputy Minister of Education and Science
of the Russian Federation G. Trubnikov and CERN
Director General F.Gianotti took part in the meet-
ing. The Russian delegation was represented by
the NRC “Kurchatov Institute”, the Institute of
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Nuclear Physics of the RAS Siberian Branch, the
Joint Institute for Nuclear Research, the Lebedev
Physical Institute of RAS, and the Moscow Institute
of Physics and Technology.

In the course of the meeting, the protocol was
signed of the 37th meeting of the Committee on
the Russia—CERN cooperation that had been held
on 2 October 2017 in Moscow. Participants of the
meeting discussed topical issues concerning devel-
opment of the Russia—CERN cooperation, in par-
ticular, they exchanged information and specified
joint plans on modernization of the Large Hadron
Collider (LHC). They also heard the reports on
participation of Russian scientific organizations in
construction of the LHC accelerator with high lu-
minosity as well as in other projects and experi-
ments. The parties agreed to continue the intense,
open and mutually beneficial dialogue.

On 14 May, the 11th internship for young scien-
tists and specialists from the CIS countries organized
by the International Innovative Nanotechnology
Centre of the CIS countries (ININC) with the
support of the Intergovernmental Foundation for
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MOAOABIX y4YeHbIX M crermaaucros u3 crpan CHIT,
opraHu3oBaHHasg MesKAYHAPOAHBIM WMHHOBAIMOH-
HbIM IeHTpoM HanoTexuoArormit CHI' npu moaaepsx-
ke MeskrocyaapcTBeHHOTO (DOHAQ TYMaHUTAPHOTO
coTpyAHMYecTBa rocyaapcrs-ysacruukos CHI.

B 3TOM roapy AAfA MPOXOSKAEHUSA CTa>KMPOBKU
B Ay6HY mpmexaau HaydHble COTPYAHMKM, Tpe-
[IOAABATEAM, MWHKEHEPBI, AaCIMPAHTBI, CTYACHTBI
n3 Asepbaiiaskana, Apmenun, Beaopyccun, Ka-
3axcraHa, Kuprusum, Moaposer, Tapxurucrana,
Va6ekncrana u Vrpannnl. B nporpamme craxxupos-
KM — 9KCKypcuu B aaboparopun OVSIU, aexumu
no ¢usuke yactul, (pu3uKe BBICOKMX IHEPTUI,

SCIENTIFIC COOPERATION

(bu3uKe KOHAEHCUPOBAHHBIX CpPeA C 0630pOM Me-
TOAOB, NPUMEHAEMBIX IPU M3YYEHUN MaTepPUaiOB,
B xumun, paanobuorormu. Ieasiit AeHb GbIA TOCBSI-
WeH 3HAKOMCTBY co crpykrypoit OV, paboroit
MOAPa3AeAeHNT U CAYKO.

VyacTauramm ObIAM CO3AAHBI MCCAEAOBATEAD-
CKME KOMAHABI, OOBEAVHUBLINE MOAOABIX YIEHBIX,
paboTammux Mo CXOKeN TeMATUKe, AAS BBITOAHE-
HMS NPAKTUIECKUX paboT B AabopaTopusix, o6MeHa
MCCAEAOBATEABCKMM ¥ HAYYIHO-OPTaHM3ALMOHHBIM
ONBbITOM, YCTAHOBAECHUA KOHTAKTOB, Bpra6OTKI/I
HOBBIX MOAXOAOB U MAei. AAst aTOrO B Mporpamme

Jy6wna, 25 mast. [Ipa3aHudHbIH Bedep B 4ecTh J{Hs CIaBSHCKOH MUCBMEHHOCTH M KyJIBTYpHI B JloMe KynbTypbl «Mup»

Dubna, 25 May. The festive event on the occasion of the Day of Slavic Writing and Culture in the Cultural Centre “Mir”

Educational, Scientific and Cultural Cooperation
(IFESCCO) was launched in the Green Hall of the
International Conference Hall.

This year, researchers, teachers, engineers,
post-graduate students and students from Azerbai-
jan, Armenia, Belarus, Kazakhstan, Kyrgyzstan,
Moldova, Tajikistan, Ukraine and Uzbekistan ar-
rived in Dubna to participate in the internship pro-
gramme. The programme of the internship com-
prises excursions to the JINR Laboratories, lectures
on particle physics, high energy physics, condensed
matter physics with an outlook of methods used
for study of materials, chemistry, and radiobiol-
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ogy. One of the days of the internship was fully
dedicated to acquaintance with the JINR structure,
work of departments and various services.

Participants built research teams to unite
young scientists keen on similar topics. This pro-
vided not only the exchange of research and sci-
entific-organizational experience but development
of new approaches and ideas as well. Particularly
for this task, the programme provided special team
training and business games.

During the internship, topical issues were dis-
cussed in the round-table format related to scien-
tific activities, scientific-organizational events that
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ObIAY TIPEAYCMOTpPEHBI CHEMAABHBIN KOMAHAHBIN
TPEHUHT U AEAOBBIE UTPHI.

B xoae craskupoBku B popmMaTe KPYraoro Cro-
Aa 06CY3KAAAUCH AKTYaAbHbIE BOTIPOCHI, CBSI3AHHbIE
C HAYYHOWM AEATEABHOCTHIO, HAYYHO-0OPA30BATEAD-
Hble MEPOIPUATUA, KOTOpPbIe HPOBOAATCS HA Tep-
putopun CHI, moaaepskka MHHOBAaMOHHBIX HPO-
exkToB. CocTosirach BCTpeda YYACTHUKOB C IPEA-
craButersmn OOGbeAUHEHVSI MOAOABIX YYEHBIX U
cneraanctos OVAIM n CoBeToM MOAOABIX YU€HBIX
Mockogckoi o6aacTu.

B yuusepcurere «Ay6Ha» y4aCTHMKM MOCETH-
An Hentp npororunuposanusd u VIHRMHUPUHTOBBIN
[EHTP, O3HAKOMUAMCH C ONBITOM MHHOBAIMOHHOTO
MEHEAKMEHTA ¥ KOMMEpPLIMAAM3anum pa3paboTox
B Oco60li 3KOHOMUYECKOI 30HE, HAHOTEXHOAOIM-
9eCKOM 1eHTpe «AyOHa» U MHHOBAIMOHHOM Tep-
puTOopuMasbHOM KAactepe  «SaepHo-pusndeckue
¥ HAaHOTEXHOAOTMM ».

CraskupoBKa 3aBepIINAACH 3aLUTON IPOEKTOB
U Bpy4YeHMeM CcepTudUKaTOB.

8 wrons B Ay6He 3aBepmmaach 7- MeXKAyHa-
pOAHAsI CTasKMPOBKA AASL PYKOBOAMTEAEN HAYKM U
MeKAYHapOAHOTO coTpyApHudectsa « Omeir OVAN
AL CTPAH-y4aCTHUI] M TOCYAAPCTB-LIAPTHEPOB»

SCIENTIFIC COOPERATION

(JEMS-7). B umcae ee y4acTHMKOB GBIAM IPEACTa-
BUTEAU MUHVUCTEPCTB, YHMBEPCUTETOB ¥ HAyYHBIX
opraum3anuit u3 Beernama, Kurasa, Poccun, Yexnn
u IOAP.

VToru HachljeHHON NPOTPaMMbl 3HAKOMCTBA C
OV 6biamM mOABEAEHBI HA 3ACEAAHUM KPYTAOTO
CTOAA C HPEACTAaBUTEASMM AMPEKLUYN U PYKOBOA-
crBa VMHCTHTYTA, B 3aBeplieHMe KOTOPOTO AMpPEK-
rop OVN akaaemux B. A. MarBeeB TOp3KeCTBEHHO
BPY4MA y4aCTHMKAM AMIAOMBL. B cBOMX BbICTYyIA€-
HMAX YYACTHUKM CTAKUPOBKM TOBOPUAM O €€ 3Ha-
YUTEABHON MOAB3€ AASL Ce6si B MPO(DECCHOHAABHOM
[AAHE ¥ CBOMX SAPKUX BrevaTAeHusIx o6 VHcTuryre
B ieAoM. beino ormedeno, uro JEMS — komdopr-
Hasg cpepa AAA YCTAHOBAGHMSA AEAOBBIX CBA3EN,
PO>KAEHMSI HOBBIX MAEN M OpPraHm3alnuyu COBMECT-
HBIX IIPOEKTOB.

are held in CIS, support of innovation projects.
A meeting was held of the participants with rep-
resentatives of the JINR Association of Young
Scientists and Specialists and the Council of Young
Scientists of the Moscow Region.

The participants of the meeting visited the
Centre of Prototyping and the Engineering Centre
at the University “Dubna”, got acquainted with
innovation management and commercializing
of elaborations at the Special Economic Zone,
the Nanotechnological Centre “Dubna”, and the
Innovation Territorial Cluster “Nuclear-Physics
and Nano Technologies”.

The internship concluded with defense of proj-
ects and presentation of certificates.

On 8 June, the 7th international training pro-
gramme for decision-makers in science and inter-
national scientific cooperation “JINR Expertise for
Member States and Partner Countries” (JEMS-7)
was finished. Representatives of ministries, universi-
ties and scientific organizations of Vietnam, China,
Russia, the Czech Republic and RSA participated
in JEMS-7.

2]

The milestones of the rich programme of ac-
quaintance with JINR were summed up at a round
table with representatives of the JINR Directorate
at the end of which JINR Director Academician
V.Matveev awarded diplomas to the participants.
The participants of the training programme not-
ed in their speeches its significant benefits in pro-
fessional terms and their vivid impression of the
Institute at large. It was also noted that JEMS pro-
vides a comfortable environment for establishing
business ties, generation of new ideas and organiza-
tion of joint projects.
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B Jlabopatopun Teopermueckoi ¢m3mku ¢ 16 1o
19 anpens npouuto 2-e mexcoynapoonoe pabouee coge-
wianue, NOCAWEHHOE MOOEIUPOBAHUI0 CINONKHOGEHUI
PeNAMUGUCICKUX MANCENBIX UOHOG [UT U3YyUCHUS KPH-
TUYECKUX SIBICHUH B aJpOHHOM Marepuu IpH 3KCTpe-
MaJIbHBIX YCIIOBHUSX.

Hapsiny c cepueil coBemannii o KBaHTOBOW Xpo-
MOJMHAMUKE Ha pemeTke M (DYyHKIHMOHAJIBHBIM HETep-
TypOaTHBHBIM METO/IaM KBaHTOBOH XPOMOIMHAMHKH TPH
HEHYJIEBBIX TUIOTHOCTSX JHEPrHMH M OapHoOHOB, pabodune
COBEIL[aHMs [0 MOJEIMPOBAHNIO CTOIIKHOBEHUH TSIKEITBIX
VOHOB SIBIISIFOTCS] KIIFOYEBBIMU JTyOHEHCKUMHM IIIOINA/Ka-
MH, Ha KOTOPBIX OOCYXIAIOTCSI COBPEMEHHBIE TTPOOIEMBI
(U3UKY aAPOHHOM MaTepuu U TEOPETUIECKUE METO/BI UX
n3ydeHus. B pamkax anpenbckoro coBemianust Obu1 opra-
HHU30BaH KOJIJIOKBUYM, MOCBSIIEHHBINA TTAMSITH COBETCKOTO
¢usnka [1. H. 3yGapeBa, BHECIIET0 BBIJAIOIINIICS BKIIAI B
pas3BuTHe MeTofa pyHKuMi [ prHa B IpUMEHEHUH K U3y4e-
HUIO CHJIBHO KOPPEJIMPOBAHHBIX CHCTEM M METO/OB OIH-
CaHNs HEPAaBHOBECHBIX SIBIICHUH.

O06a MepoTnpHsITHS BBI3BATH OONBIION WHTEpEC y Te-
OPETHKOB M3 BEIYIINX HHCTUTYTOB U YHUBEPCUTETOB pa3-
HBIX CTpaH. B HUX mpuHso ydacTne oxoio 50 ydeHbIX
n3 Tepmanmm, Ilomemm, CnoBakuu, Wannu, Snonnu u
Poccun. Hayunas mporpamma ObUTa O4eHb HACBHIIIEHHOM,
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3a 4eTblpe paboumx AHsA ObUTO caenmaHo 42 NMOoKiaaa 1o
pe3ysbTaTaM caMbIX aKTyaJbHBIX HCCIICIOBaHUH B 00ia-
CTH PEISITUBHCTCKOM (DU3HMKH TSOKENBbIX MOHOB. [Ipupona
TEOPETUUECKHUX HCCICOBAHUNA B 3TOH obmactu TpedyeT
peureHust psaa (yHIAMEHTANbHBIX 3ajad, a Takke ¢e-
HOMEHOJIOTHYECKUX ~HCCIIEJJOBAaHNH, HETOCPEICTBEHHO
CBSI3aHHBIX C OKCIEPUMEHTAMH, U JIOJDKHA OCHOBBIBATHCS
Ha peaju3aliy IMIUPOKOrO CIEKTpa METOJO0B KBAHTOBOMH
XPOMOJINHAMUKH, PEJIITUBUCTCKON SITIEPHON (U3HMKH, KU~
HETUYECKO TEOpUH, THAPOANHAMUKN U M3YUYCHHU KpH-
THYECKUX SIBJICHUH B KOHEYHBIX KOPOTKOXKHBYIIMX CTaTH-
CTHYECKHX cucTeMax. JIoKIaquuKy, cpeii KOTOPBIX OBLIO
MHOT'O MOJIOABIX YYCHBIX, MPECACTAaBUIN PE3YyJIbTaTbl UC-
CJICIOBaHUN B KOXKIOHM M3 ATHX 00JacTell TeOpEeTUUECKOM
¢bu3uKn.

OdunnanpHas ctpanuua copemianus http://theor.jinr.
ru/~hmec16/2w0418/index.html.

C 28 mas mo | utons B Cumane (Kutaif) mpoxommm
eXEeroaHbll MedtcOynapoouwiit cemunap no 63aumooeit-
cmeuro nHeiimponog c aopamu (ISINN-26). B stom romy
BIIEPBBIE COOPTaHU3aTOPAMH, KPOME €ro OCHOBATEIsI U
MHOTOJIETHETO opraHu3aropa — Jlaboparopun HEHTpOH-
Hot puzukn OUSIU, cramu CeBepo-3anaqHblii HHCTHTYT
sinepHbIX TexHonoruit (NINT) n Cunanbsckuii L3soTyH yHE-
BepcureT (XJTU), a Takke Kuraiickoe oOmiecTBo pajma-

1I International Workshop on Simulation of HIC for
NICA Energies was held on 16—19 April at the Bogoliubov
Laboratory of Theoretical Physics.

Workshops on simulation of HIC, along with the cy-
cle of meetings on lattice quantum chromodynamics and
functional nonperturbative methods in quantum chromo-
dynamics at nonzero energy and baryon density, are key
Dubna sites where modern problems in hadron matter
physics and theoretical methods of their study are dis-
cussed. The workshop was followed by a satellite meeting
in memory of the Soviet physicist D. Zubarev who made
an outstanding contribution to the development of the
Green function method applied in studies of strongly cor-
related systems and methods to describe nonequilibrium
phenomena.

Both events raised great interest among theoretical
physicists from leading universities and institutes from
different countries. The total number of participants in the
April meeting was about 50 people, including participants
from Germany, Poland, Slovakia, India, Japan and Russia.
The scientific program of the Workshop was intensive,
and during four days 42 talks were presented about the
modern investigations in the relativistic heavy ion phys-
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ics. The theoretical study in this area demands the solution
of the fundamental tasks and phenomenological analysis
of experimental results and should be based on the imple-
mentation of a wide range of methods of quantum chromo-
dynamics, relativistic nuclear physics, kinetic theory, hy-
drodynamics, and the study of critical phenomena in finite
short-lived statistical systems. Speakers, among whom
there were many young scientists, presented the results of
research in each of these areas of theoretical physics.

The web-page of the meeting is http://theor.jinr.ru/
~hmec16/2w0418/index.html.

The annual International Seminar on Interaction of
Neutrons with Nuclei (ISINN-26) was held from 28 May
to 1 June in Xi’an, the ancient capital of China. This year,
for the first time ISINN-26 was jointly organized by its
founder and long-term organizers — the Frank Laboratory
of Neutron Physics of JINR, the Northwest Institute of
Nuclear Technology (NINT), Xi’an Jiaotong University
(XJTU), and the Chinese Radiation Physics Society
(CRPS). The Seminar drew the attention of specialists
from the major nuclear centers of China — the Institute
of Nuclear Physics and Chemistry (INPC) of the Chinese




KOH®EPEHLIMW. COBELLAHNA

unonHoi ¢usnkn (CNS). CemuHap TpUBIEK BHUMaHWE
CIENHMATNCTOB U3 OCHOBHBIX SIZIEPHBIX LIEHTPoB Kuras —
Kuraiickoit akanemMun nHxeHepHoi ¢usnku, Kuraiickoro
MHCTUTYTa paJilalliOHHOM 3aUThl, KHTaliCKOrO MHCTUTY-
Ta aTOMHOM dHepruu, MHcTUTyTa (DU3MKH BEICOKHX JHEp-
rui, yanusepcuteros Jlanpwkoy, [leknna, Corayans u ap.
B sToM rony B HeM npuHsiIu yyactue okosio 170 uenoBek
u3 12 crpan. [lo Tpaauium ydacTBoBaia OoJbIIas rpymmna
nccienoBareneit u3 crpan-ydactaui OV, a Taxoke u3
Erunra, Utanuu, [Takucrana, Pecryommku Kopewn, CILA,
Opannyn v SAnonun. [lo Temarnke cemuHapa ObUIO Clie-
JaHo 23 MpUIIAIIEHHBIX T0KIana, 47 yCTHRIX U MIPEICTaB-
neHo 64 mocrepa.

OTKpbIBasl cEeMUHAp, COMpEACenaTeNlb OPTKOMHUTETa
mupektop NINT mpodeccop Houseit Xeil momaepkHyI,
YTO €My OYEHb MPHUITHO BUAETh ydacTHUKOB ISINN-26 B
Cunane — cronmue apeBHero Kuras, urpaBiieil BaxXHYIO
pOJb CBS3YIOIIETO 3BE€HA MEXAy 3amajgoM u BocTokoM.
Jupexrop JIHO OUSIU B. H. llIBeoB nmobmaroxapui Ku-
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TallCKUX KOJUIET 3a MPOJIENIaHHY0 paboTy 10 OpraHu3aluu
ISINN-26 — xou(pepeHnHu, KoTOpas yxke 26 JeT exe-
TOHO COOMpaeT CIEUaIMCTOB W3 MHOTMX CTpPaH MHUpA.
C NpUBETCTBEHHBIMM CJIOBAMH BBICTYIHIH PYyKOBOJU-
TEJNb JIeNapTaMeHTa MEXIYHapOIHBIX CBsI3ed U OOMEHOB
XJTU npodeccop JIn JIsHr 1 moveTHBIA Tpeacenareisb
ISINN-26 B.U.®ypman (OUSN), xoTopsie BBIPA3HIN
Ha/ISKY, YTO TPaJUIHUOHHBIM OOMEH 3HAHMSAMH MEXIY
OTIBITHBIMU U MOJIOABIMH HMCCIEIO0BATEISIMU MTPOTOIIKUT-
cs. A TTOCKOITBKY KOH(EPEHITUS MPHUBIIEKIa OONBIIOe YHC-
JIO MOJIOZIBIX JIIOfICH, 3HAYNT, HEUTPOHHBIE UCCIECAOBAHUS
HMEIOT OyayIiee.

Ha mepBBIX IUICHApHBIX CECCHSX C TPHUIVIALICHHBI-
MU fAokiazamu BelcTynuiaun B.UW. @ypman («Oxcnepu-
MEHTAJIBHBIE M TEOPETHYECKHE ACIEKTHI SIEPHOTO Jie-
JICHUs, WHAYyNUPOBAHHOTO PE30HAHCHBIMUA HEWTpOHa-
Mn»), B.H.1IIBenoB («SnepHas miaHeTonorusy), Hkun
IO Tan («Coctostane men Ha CSNS u ycranoBke Back-n
White Neutrons»), k. Tamuenre («YcranoBka n TOF

Cuanb (Kurait), 28 mas. YuactHUKH 26-10 MeXIyHapOIHOTO CEMUHAPA M0 B3aUMOJIEHCTBHIO HEHTPOHOB ¢ siapamu (ISINN-26)

Xi’an (China), 28 May. Participants of the International Seminar on Interaction of Neutrons with Nuclei (ISINN-26)

Academy of Engineering Physics, the Chinese Institute
for Radiation Protection (CIRP), the Chinese Institute
of Atomic Energy (CIAE), the Institute of High Energy
Physics (IHEP), universities of Lanzhou, Beijing, Sichuan
and others. The Seminar brought together a large group of
researchers from the JINR Member States, as well as from
Egypt, Italy, Pakistan, the Republic of Korea, the United
States, France and Japan. The scientific program of the
Seminar included 23 invited talks, 47 oral presentations
and 64 posters.

Opening the Conference, the co-chairman of the
Organizing Committee, NINT Director Prof. Hei Dongwei
pointed out that he was very pleased to see the participants
of ISINN-26 in Xi’an, the capital of ancient China, which
played an important role in history as a link between the
West and the East. The co-chairman of the Seminar, FLNP

Director V.Shvetsov, thanked his colleagues from China
for the work done on the organization of ISINN-26 —
a conference that each year for 26 years already has been
gathering scientists from around the world. This year it
was attended by about 170 people from 12 countries. The
participants of the Seminar were greeted by the Head of the
Department of International Cooperation and Exchange
of XJTU Prof. Liang Li and the Honorary Chairman of
ISINN-26 W. Furman (JINR), who expressed the hope that
the traditional exchange of knowledge between experi-
enced and young researchers will continue. And the fact
that the conference attracted a large number of young peo-
ple means that neutron research has a future.

The first plenary sessions were opened with invit-
ed talks by W.Furman (“Experimental and theoretical
aspects of nuclear fission induced by resonance neu-
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B LIEPH»), Il.Tensrenbopr («®yHnameHTanmpHAs HEH-
TpoHHas ¢m3mka B ILL»), Cuuao Pyan («IIporpecc B
M3MEPEHNSAX SACPHBIX NaHHBIX B MHCTHTyTE aToMHOI
sHeprun Kurasn»), ['on Knaus («IlepcieKTHBEI H3y4eHUS
HEHTpoHHOTO paccessHuA B Kuraey).

[TnenapHble 3acefaHus W NPHUIVIALICHHBIE JTOKJIAIBI
BTOPOTO JTHSI CEMUHapa ObIIM MOCBSIIEHBI KaK BOIPOCaM
¢ynnamentansHor  saepHor  ¢usukm (1. B. Cenpimen
(JIH® OUAN) — «llouck >¢dexToB HapymIeHHUS IMPO-
CTPAHCTBEHHOM YETHOCTM B pEaKUMAX Ha JIerdahlmx
aapax», A. 1. ®parak (JIH® OUAN) — «[pymmoBoe Bpe-
Ms 3a/lepKKU U HelTpoHHas ontukay, P.Tomy0d n E.Ko-
pobkunHa (Yausepcurer Ceseproii Kapommusl, CIIIA) —
«ITomck D/IM HEHTpOHA C MCTIOIB30BAHNEM CBEPXTEKyUe-
ro remus», [ A. Kymua (JIHO OUAN) — «DkcepuMeHT
mo mpsMoMy HaOmromeHuio sddexra I'yca—XeHxeHa ¢
HEHUTpOHAMU»), TaK W Cyry00 MpPaKTHYECKHM 3aJadaM
(FO.Orake (RIKEN, Smonusi) — «KoMmMmakTHBIA HEWM-
TPOHHBIM HMCTOUYHMK HAa OCHOBE YCKOPHUTENS U TIPH-
KIAAHBIX wuccienoBanuity, Tumyans ®an (IlexkuHCKHi
yHHUBepcHUTeT) — «Pa3BUTHE HEHTPOHHOW TMATHOCTHUKH
JUISl KUTACKOM TEpMOSIEPHON AEUTEPUEBON yCTAHOBKH
EAST», 0. H. Konau (JIH® OUSIN) — «MeTtom MeIeHBIX
HEUTPOHOB JUIsl U3YyUCHHUS SIICPHBIX PEaKIMi U 3JIEMEHT-
Horo aHanmu3a — mpoekT TANGRAY).
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Borbiiolt mHTEpEC BHI3BAIM COOOIEHHMS TIPECTABH-
teneit JIAP OUAUN M. B. Kamanuna u FO. B. I1sTkoBa, mo-
CBSIIIEHHBIE HCCIIEIOBAHNIO KOJUIMHEAPHOTO KJIACTEPHOTO
nenenus. HeoObIuHbIe CBOMCTBA ATON SK30THUECKON MOJIBI
SIICPHOTO JICJICHUS JI0 CHX TOpP BBI3BIBAIOT aKTUBHOE 00-
CYXKJeHHE U KPUTUYECKHUE 3aMeUyaHusi, UTo, B CBOIO OdYe-
peib, UHUIMUPYET HOBBIE SKCIIEPUMEHTHI.

O’KUBJIEHHYIO TUCKYCCHIO BbI3Baiu gokiaasl O.Ky-
mukoB, C. A. Kynuxosa n K. A. Myxuna 00 uccieoBaHusIX
M0 HEUTPOHHO-aKTUBALIMOHHOMY aHAJIM3Y, O IETEKTOPHOM
OKPY’KEHUU M OPUTHHAIBHOM XOJIOJHOM 3aMeJJIuTeNe Ha
peakrtope UbP-2M.

Tpetuit u 4eTBepTHIN JACHb CEMUHApa MPOXOIUIN B
(dbopMe mapasuIeNbHBIX CecCHii W oOIIel 3-4acoBoil mo-
crepHoit ceccun. Jloknmaasl yuennix uz OUSM, Poccun,
Kuras u apyrux cTpaH OXBaThIBAJIU MIUPOKHIA KPYT BO-
MPOCOB — OT HAPYIICHUS (PyHIAMEHTAIBHBIX CUMMETPHUI
B SIZIEPHOM JICTIEHUH JI0 TTapaMeTPOB HEUTPOHHBIX UCTOY-
HUKOB Ha CHJIBHOTOYHBIX MPOTOHHBIX YCKOPUTENSX, pa-
Ootaromux B Poccum ¥ TOJMBKO YTO BBEACHHBIX B CTPOIl B
Kwurae, u sxciepuMeHTOB Ha HUX.

ConeprkarenbHON ObUIa CeccHs, MOCBSIICHHAs Sep-
HOMYy JeneHuto. beumn 3acmymans! gokiansl FO. M. Uy-
Buiibckoro (HUUSID MI'Y) «Pe3onancHast untepdepeH-
Ul Kak o0Inas TpUYHMHA TICEBIO-T-HEMHBAPHAHTHOTO

trons”), V. Shvetsov (“Nuclear planetology”), Tang Jingyu
(“Status of CSNS and Back-n White Neutron facility”),
G.Tagliente (“The n_TOF facility at CERN”), P. Gelten-
bort (“Fundamental neutron physics at the ILL”), Ruan
Xichao (“Progress of neutron reaction data measurements
at CIAE”), Gong Jian (“Prospects for studying neutron
scattering in China”).

The second day of the Seminar also included only ple-
nary sessions with invited talks. They were devoted both
to problems of fundamental nuclear physics (P. Sedyshev
(FLNP JINR) — “Search for spatial parity violation ef-
fects in reactions of cold polarized neutrons with lightest
nuclei”, A. Frank (FLNP JINR) — “Group delay time and
neutron optics”, R. Golub and E. Korobkina (University of
North Carolina, USA) — “Search for an electric dipole
moment of the neutron using superfluid helium”, G. Kulin
(FLNP JINR) — “Experiment on direct observation of
Goos-Hénchen effect with neutrons”) and purely practi-
cal problems (Y.Otake (RIKEN, Japan) — “Accelerator-
driven compact neutron source for applied research”,
Tieshuan Fan (Beijing University) — “Development of
neutron diagnostics for Chinese thermonuclear deuterium
facility EAST”, Yu.Kopatch (FLNP JINR) — “Tagged
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neutron method as a tool for nuclear reaction studies and
elemental analysis — the TANGRA project”).

Great interest was aroused by the reports delivered by
D.Kamanin and Yu. Pyatkov (FLNR JINR) devoted to the
study of collinear cluster fission. Unusual properties of this
exotic nuclear fission mode still trigger heated discussions
and criticisms, which, in turn, initiate new experiments.

Lively discussions were triggered by the reports pre-
sented by O.Culicov, S.Kulikov and K.Mukhin on re-
search using neutron-activation analysis, development of
neutron detectors, and an original cold moderator at the
IBR-2M reactor of FLNP JINR.

The third and fourth days of the Seminar were held in
the form of parallel sessions and a joint three-hour poster
session. The reports of the participants from JINR, Russia,
China and other countries covered a wide range of issues
ranging from the violation of fundamental symmetries in
nuclear fission to discussions of parameters of neutron
sources on high-current proton accelerators operating in
Russia and just recently put into operation in China, as
well as experiments on them.

As usual, the session devoted to nuclear fission was
very informative, featuring the reports by Yu.Chuvilskii
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ROT-3¢ppexra B meneHnu m Opyrux peakiysIx, WHIYIH-
poBaHHBIX HeHTpoHamm», I.bepuxoa (JIH® OWAN)
«Msmepenue T-HedeTHbix sddexton B 233U(N, f)-peakiuu
Ha TOpsiYeM HMCTOYHHKE IOJSIPU30BAaHHBIX HEHTPOHOB B
Mionxene», H.Kapxana (JIIP OUSIN) «HefitponHas
SMHCCHS U3 YCKOPEHHBIX TSOKENbIX siep», Kumun Banra
(ITexunckuit yausepcurer) «V3ydeHue nATHMEPHBIX I10-
BEPXHOCTEH NMOTCHIMAIBHBIX SHEPTUil U aKTHHHUIHBIX
M30TOIOB B JIBYLICHTPOBOM OCIMJUIATOPHON MO,
A.M.Bopo6seBa nu A.M.T'arapckoro (PHI[ KU [THAD)
«Ilonck pa3pbIBHBIX HEHTPOHOB B M3MEPEHUSX YITIOBBIX
1 DHEPreTUUECKUX PacIpe/ieNIeHnii MTHOBEHHBIX HEHTpO-
HOB genenus 2332350, 239pt g 252CHy u «Ymiossle pac-
pe/e/ieHUs ¥ aHU30TPOIHUs (parMeHToB jiejienus 232Th,
233’235’238U, natph i 20981y,

B nmpyroit mapamnensHoON ceccun ¢ OONBIIMM HHTE-
pecom ObutH BeTpeuensl goxiansl B.H. IlBernosa (JIHD
OUSN) — o pesynsraTax HMOMCKa BOIBI HA Mapce po-
Bepom Curiosity ¢ momormpo mpudopa, CO3AAaHHOTO TPH
yaactin JIH® u JIPb OUAN mockoBckuM WHCTHTYTOM
KOCMHYECKUX HccienoBaHuii, u mpodeccopa YaokynH
Xyana (INPC) — 06 rccinenoBaHusIX 1o HeHTPOHHOMH ped-
JIEKTOMETPHH Ha HccienoBarenbckoM peaktope CMRR.
Bbl10 mpeacTaBIeHO MHOTO PE3yNIbTaTOB MEPBBIX JKCIIE-
PUMEHTOB Ha HOBOM KHTaHCKOM HMMITYJILCHOM HMCTOYHH-
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ke HeiitpoHoB CSNS (moxmaasl FOonxao YUena, TaodeH
Bana, Jlronn 3anra n )Ku bao) 1 Ha HCTOYHHMKE HEHTPOHOB
RADEX MU PAH B Tpounke (moknazn /1. B. Ximoctrna).

AKTHBHOE 00CYXJIeHHe BbI3BaIN J0KiIaasl E. B. JIb-
garuaa (JIH® OUAN), Hunr Jlus (RFUE, Kurait), Ben-
moy 3anra (NINT), Houmua Bana (Yausepcuter Crans)
n JIu Cyecona (NINT) mo pa3paboTke MEpCIEKTHBHBIX
9KCTIepUMEHTaNbHBIX MeTonuK. Illmpokas reorpadus
JIOKJIAJUUKOB CECCHH, MOCBSIECHHOW NMPUMEHEHUIO HEM-
TPOHHO-aKTHBAIIMOHHOTO aHallM3a B AKOJOTMU M apXeo-
Joruy, odecreunsia akTUBHYIO JMCKYCCHIO IO TIPEJICTaB-
JICHHBIM pE3yJbTaTaM.

B TpexuyacoBoil mocTepHO# ceccuu ObuIa BO3MOXK-
HOCTb JICTAJIbHO OOCYANTh MHOTHE HMHTEPECHBIC JKCIIe-
PHMEHTBI, BBIITOJIHEHHbBIE MOJIOJBIMU KUTAaWCKUMH ydacT-
HUKaMH CEMUHApa, a TaKkKe MCCIIE0BATESIMU U3 APYTUX
CTpaH.

Wrorn xoudepeHIMN Ha 3aKIIOYUTEILHOM IUICHAp-
HoM 3acenanuu nojsenu aupexrop NINT Jlonseit Xeit
u aupexrop JIH® OUAU B.H.IIBenoB. OHK oT™METHIN
YCIEIIHBIM OIBIT IPOBeACHUs MexXlyHapOHOIO CeMUHa-
pa 1o B3aUMOACHCTBHIO HEUTPOHOB ¢ sapamu ISINN-26
B KuTae u BeIpa3unn HafiexK Iy Ha pealn3alio IaHOB 110
JlalbHEMIIE COBMECTHOM OpraHu3aluy U IPOBEACHUIO
COBEIIaHNH ITOM cepru. DTO OyJeT CIIOCOOCTBOBATH YKpe-

(SINP MSU) “Resonance interference as a common origin
of pseudo-T-noninvariant ROT effect in fission and oth-
er neutron-induced reactions”, D.Berikov (FLNP JINR)
“Measurement of T-odd effects in the neutron induced
fission of 235U at a hot source of polarized resonance neu-
trons in Munich”, N.Carjan (FLNR JINR) “Acceleration
induced neutron emission from heavy nuclei”, Zhiming
Wang (Beijing University) “Study of five-dimension-
al potential-energy surfaces for actinide isotopes in the
double-center oscillator model”, A.Vorobyov (NRC KI
PNPI) “Search for scission neutrons in the measurements
of angular and energy distributions of prompt fission neu-
trons for 233-235U, 239y and 2°2Cf”, and A.Gagarskiy
(NRC KI PNPI) “Angular distributions and anisotropy of
fission fragments from neutron-induced fission of 232Th,
233,235,238(J natph and 209B;”,

In other parallel session, the reports made by V. Shve-
tsov (FLNP JINR) on the results of the search for water
on the Mars by NASA’s Curiosity rover using an instru-
ment developed by the Space Research Institute of RAS
with the participation of FLNP and LRB of JINR and by
Prof. Chaoqgiang Huang (INPC) about neutron reflectom-
etry studies at the CMRR research reactor were met with
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great interest. A large number of results were presented on
the preparation of measurements and first experiments on
the new Chinese pulsed neutron source CSNS (reports by
Yonghao Chen, Taofeng Wang, Liying Zhang and Jie Bao)
and at the spallation neutron source RADEX of INR RAS
in Troitsk (report by D. Khliustin).

Lively discussions were sparked by the reports of
E.Lychagin (FLNP JINR), Ning Liv (RFUE, China),
Wenshou Zhang (NINT), Dongming Wang (University
of Xi’an), and Li Xuesong (NINT) devoted to the devel-
opment of promising experimental techniques. The wide
geography of the speakers of the session dedicated to the
application of neutron activation analysis in ecology and
archeology inspired an active discussion of the presented
results.

During a three-hour poster session, there was an op-
portunity to discuss in detail a lot of interesting experi-
ments performed by numerous young Chinese participants
of the Seminar, as well as by researchers from other coun-
tries.

Summing up the results of the conference at the final
plenary session, NINT Director Hei Dongwei and FLNP
Director V. Shvetsov noted the success of the first experi-
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IUIEHHUIO ¥ PAa3BUTHIO PEAJbHOTO COTPYIHUYECTBA MEKIY
OUAN u mHCTUTYTAMH U YHUBEpCUTeTaMu Kuras.

Heo0xommmMo OTMETHTh, YTO YCIIEHIHOMY IIpOBEJie-
nuro ISINN-26 criocobcTBOBana cepre3Hast (puHaHCOBas
HOJ/Iep>KKa KUTAHCKUX CIIOHCOPOB, KOTOpas odecredna,
B YAaCTHOCTH, CYIIIECTBEHHOE YMCHBIICHHE PACXOA0B IS
YYacTHHKOB cemMuHapa ot OUSN.

30-31 wmas B JlomMe MexXIyHapOAHBIX COBella-
Huii OUSIM npoxoamna MexayHapoaHas KoH(epeH-
uus «llpodnemovr Xumuueckou 3auqumol u penapayuu
npu paouayuonnvlx eo3oeiicmeusnxy». Ee yupenurens-
Mu sBisDchk Otaenenue ¢usnonmormuecknx Hayk PAH,
Poccuiickoe pammobmonornyeckoe oo0mecTBo, HayuHbrit
coBer PAH no pagunoGuonoruu, Jlaboparopus panuaiu-
onHo# 6uonornun OUSIUN, HIIL «®apm3zamuray ®MBA
Poccun, OO0 «CrnenuanbHas 1 MEIUIIMHCKAS TEXHHUKA).
K nagamy xoH(pepeHIHnH BEIIIET B CBET COOPHUK TE3HCOB
JIOKJTaJIOB.

B pabore koH(pepeHIMM TPHHSIIM ydacThe Oojee
80 yuensix u3 Poccun, Apmenun, Yexuu. beiau npen-
CTaBJICHB! BEyIIME HAyYHO-HCCIEI0BaTEeIbCKUE HHCTHU-
TYTBI, JiIeueOHO-IUarHOCTUYEeCKNE U Hay4HO-TIPaKTH-
yeckue neHtpsl PAH m HAH Apmenun, benopyccun,
VYkpannael, MuHHCTEPCTBO 000pOHBI M MHHHCTEPCTBO
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3npaBooxpanenuss Poccun, ®MBA Poccun, yHuBepcu-

TEThl U MEAMIMHCKUE yHUBEPCUTETHI Poccun, ApMeHun,

VYkpaunnsl, Yexuu. beuto 3acmymano 30 mokiamos, pac-

cMoTpeHo 12 creHmoOBHIX coobmieHnit. [IpoBenena obmas

JMICKYyCCHsI IO BCEM BONPOCAM HAyYHOH IPOTrpaMMBbl,

a TakXKe KOHKYpC JIOKJIaJ0B MOJIOABIX YUEHBIX, YIaCTHH-

KaM KOTOpPOTO OBLTH BPYUYEHBI TaMSTHBIC MOIAPKH, a mooe-

JUTEJISIM — JUIUIOMBI M TIPEMHUH.

B xozme xoHdepeHMn OBIIM HPOBEACHBI 3aceAaHMs

TI0 CJIE/TYIOIINM HaTPaBICHUSIM:

* HOBBIC MO/IXOIBI K IIOMCKY, KJIACCU(PHUKALIMN U CO3/IaHUIO
nporuBotydeBbix cpencts (ITJIC);

* KPUTEPHH OLEHKH pajuoMomuduuupyromero >pdexra
TJIC,

* TIpOOJIEMbl XUMUYECKOH 3aIIUTHI B YCIOBUSIX KOCMHUYE-
CKHX TIOJIETOB;

* COBPEMEHHbIE BO3BMOKHOCTH NPO(UIAKTHKY U Tepalun
OCHOBHBIX CHHJAPOMOB paJUualiluOHHBIX l'[Opa)KeHPIﬁ,
BKJIKOUasA MCCTHBIC, KOM6I/IHI/IpOBaHHLIe U COYCTAHHBIC
MOPAXKEHHUSL;

* COBPEMCHHbBIC IPEJCTABICHNUSI O MEXaHU3Max perapa-
WA JTYYEBBIX l'IOBpe)K}IeHHfI 1 BO3MOXXHOCTHU UX MOOU-
bukanmu;

* IEPCTIEKTUBBI Pa3padOTKH U BHEIPESHHSI PAJUOCEHCUON-
JIM3aTOPOB, PaJHUONPOTEKTOPOB, CPEICTB MPOPHUIAKTH-

ence of hosting the International Seminar on Interaction of
Neutrons with Nuclei ISINN-26 in China and expressed
the hope for the implementation of plans for joint organi-
zation and holding of future meetings of this series. This
will help to strengthen and develop real cooperation be-
tween JINR and institutes and universities of China.

It should be emphasized that the serious financial sup-
port provided by Chinese sponsors largely contributed to
the successful holding of ISINN-26, making it possible, in
particular, to significantly reduce the costs for the partici-
pants from JINR.

On 30-31 May, the international conference “Prob-
lems of Radiation Exposure-Related Chemical Protection
and Repair” was held at JINR’s International Conference
Hall. Its organizers were the Physiological Science
Section of the Russian Academy of Sciences; the Russian
Radiobiological Society; the RAS Scientific Council on
Radiobiology; JINR’s Laboratory of Radiation Biology
(LRB); Farmzashchita — a research and production cen-
ter of the Federal Biomedical Agency of Russia; and OOO
Spetsmedtekhnika — a limited liability company under the
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laws of the Russian Federation. By the beginning of the
conference, a book of abstracts had been published.

More than 80 scientists from Armenia, the Czech
Republic, and Russia participated in the conference.
Represented were leading research institutes, diagnosis
and treatment centers, and clinical research centers of the
Russian Academy of Sciences; the National Academies
of Sciences of Armenia, Belarus, and Ukraine; Russia’s
Ministry of Defense, Ministry of Health, and Federal
Biomedical Agency; and universities and medical high-
er learning institutions of Armenia, the Czech Republic,
Russia, and Ukraine. Thirty reports were heard and twelve
poster presentations were analyzed. A general discussion
was held on all questions of the scientific program. A con-
test of young scientists’ report was held, the participants of
which got memorable gifts and the winners were awarded
diplomas and prizes.

The sessions were held on the following topics:

* new approaches to the search for, classification, and cre-
ating of radioprotective preparations;

* assessment criteria of the radiomodifying effect of radi-
oprotective preparations;
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KW ¥ JISYeHHUS TOOOYHBIX 3(h(HEeKTOB TydeBOH U XUMHO-
JIy4eBOH Tepanuu.

OOcynuB JOKIaJIbI, TPEeCTaBICHHbIE Ha KOH(EepeH-
[IUH, YYACTHUKH OTMETHJIM, YTO TpoOieMa 3aIlinuThl K-
BBIX OPTraHU3MOB OT JICHCTBUSI HOHU3UPYIOMIEH pajinannu
ocTaeTcs akTyalibHOM. B Hacrosiiee Bpemsi B Poccuu ot-
CYTCTBYIOT HOBBIE U CJIa00 MCITONB3YIOTCS] B MEANIIMHCKOM
npakTuke pazpadorannsie panee I1IJIC. 3to cBs3aHo ¢ nc-
YepraHueM BO3MOKHOCTEH CKPHHUHTIOBOTO MOAX0/1a K 10~
ucky I1JIC, orpaHnueHHON aJeKBaTHOCTBIO XMMUYECKHX
MOJIEJIeH JTy4eBOTO TOPAXKEHHMSI, CIIOKHOCTHIO MIIM HEBO3-
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MOXKHOCTBIO BBITIOJIHEHUSI TPEOOBaHMH METOAMYECKHUX
YKa3aHUH M0 IPOBEICHUIO OIBITOB HA OOIYYEHHBIX KpPyTI-
HBIX JIADOPATOPHBIX YXMBOTHBIX M KIMHUYECKUX HCIIbI-
TaHud 2-3-i (aspl Ha OOIyYEHHBIX ManueHrax. B cBsa3u
C 9TUM HMHTEpeC MPEACTABISAET MHIUKAIIMOHHBIA MOIXOJ
C HCIOIBb30BAHUEM B MPOIECCE KIMHUYECKHX HCIBITa-
HUH OTPaOOTaHHBIX Ha JIAOOPATOPHBIX >KMBOTHBIX Map-
KEPOB TOBBIIICHUST PE3UCTEHTHOCTH, T.€. 0e3 00IydeHus.
Bonb1oil MHTEpEC NPEACTABIISAIOT HOBbIE BApUAHTHI Kilac-
cudUKalMK PaaMO3alUTHBIX [IPENaparoB, NpPeCTaBICH-
Hble B foknanax JI. M. PoxxaectBenckoro u B. 1. Jleressl.

Jy6na, 31 mast. [ToGeauTenn KOHKypca TOKIa0B MOJOIBIX YUSHBIX
B paMKax MeXIyHapoaHo! KoHpepeHmn «IIpolieMbl XUMUYECKOH 3alUTHI U perapaniy IpH paanaiuoOHHBIX BO3ACHCTBHIX»

Dubna, 31 May. The winners of young scientists’ report contest as a part of the international conference
“Problems of Radiation Exposure-Related Chemical Protection and Repair”

» problems of chemical protection in spaceflight condi-
tions;

» modern capabilities of the prophylaxis and therapy of
the main radiation damage syndromes, including local,
combined, and associated damage;

* state-of-the-art capabilities of repair radiation injury
mechanisms and possibilities of their modification;

* prospects for the development and introduction of ra-
diosensitizers, radioprotectors, and preparations for the
prophylaxis and treatment of the side effects of radiation
and radiochemotherapy.
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Having discussed the talks, the participants mentioned
that the problem of protecting living organisms from ion-
izing radiation is still relevant. There are no new radio-
protector medicines (RPMs) in Russia now; little medical
use is made of the ones designed earlier. The reasons are
that the opportunities provided by the screening approach
to the search for RPMs have been exhausted; the adequa-
cy of the chemical models of radiation damage is limited;
guidance on conducting experiments on irradiated large
laboratory animals and second- and third-phase clinical
tests on irradiated patients is complicated or impossible to




KOH®EPEHLIMW. COBELLAHNA

Ocoboe BHHMaHHE OBUIO YAETICHO 3aKOHONATEIh-
HBIM BoIlpocaM. MexaHu3msbl peructparuu HOBbIX [1JIC
cormacHo DenepanpHOMY 3akoHy OoT 12 ampens 2010 T
Ne61-®3 «O06 oOpameHHn JIEKapCTBEHHBIX CPEICTBY»
OBUTH 3aTPYOHEHBI, TaK KaK HE YYUTHIBAIM CBOCOOpasme
paanaronHo# maronorud. B 2015 1. 3akoH ObUT HOTION-
HEH ITYHKTOM, IPEIyCMaTPHBAIONINM OCOOBIH TOPSIOK
pEeTHUCTpaIy TpernapaToB, MpeIHa3HAYCHHBIX U TIPO-
(WITaKTUKY ¥ JICUCHUS 3a00JICBaHUI U TOPAKCHUH, TIOTY-
YEHHBIX B PE3yNIbTaTe BO3ACHCTBUS HEOIATOPUSATHBIX X1~
MHUYECKUX, OMOJIOTHYECKUX M PaJHalliOHHBIX (aKTOPOB.
B Hacrosimiee Bpems cosnaHa M pabOTaeT CrienuaibHas
KOMHCCHSI, HO TIPOIIECC UCIIBITAaHUH TaKHUX IpenaparoB U
HX PErHCTPAlMU CIOKEH M HYXKJIaeTCsl B JaibHEHIIeM co-
BEPLICHCTBOBAHHH.

Ha xondepennun Obul0 OTMEYEHO, YTO Hamboiee
AKTyaJIbHBIMU HaIllpaBJICHUAMU I/ICCHeLlOBaHI/lﬁ B paccMma-
TpHUBaeMoi 00JIacTH, BOCTPEOOBAHHBIMH MPAKTHKOM, SIB-
JISIOTCS 3alllUTa HOPMaJIbHBIX TKAHEH Mpu JIy4eBOil Tepa-
1A 3JI0OKAYECCTBCHHbIX onyxoneﬁ, 3amuTa OT OTAAJICHHBIX
(KaHLIEPOTEHHBIX) ITOCIEACTBUI OOMyYeHHMS M 3aIluTa
KOCMOHABTOB OT HeﬁCTBHH TAXKCIBIX 3apsSKEHHBIX YaCTHUIL]
(T34) xocMHUeCKOTO M3ITYYEHHS MTPU BO3MOXKHBIX JaJThb-
HUX KOCMHYECKHX mojeTax. Hanbomnee cnoxHO ABIIeTCSA
mpobiemMa paguanioHHOW 0e30MacHOCTH KOCMHUYECKHX
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MOJIeTOB, cBsA3aHHas ¢ neifctBueM T3U Ha HeHTpanbHYIO
HEPBHYIO CUCTEMY, B CBA3M C MOJTY4YEHHON B HKCIIEPUMEH-
Tax MH(pOpMaIKeil 0 HApYIICHNSIX KOTHUTUBHBIX U ITOBE-
JICHYeCKUX (DYHKIMH HKCIIEPUMEHTAIBHBIX JKUBOTHBIX.
Mexauu3m Hapymeruit [ITHC noka He u3BecteH. B HacTo-
smiee BpeMst 3Q(GEKTUBHBIX PaJHO3AIUTHBIX CPEACTB OT
nerictBus T3Y He cymiecTByeT.

Ha wurtoroBom 3acenaHuu KoH(MEpeHIHH OBbLIO BBI-
paboTaHO pelIeHuE, COAEpIKAlee CIEAYIONINE ITYHKTbHI
(TIpuBeIEHBI B COKPAIIICHNN).

1. TlommepxaTe TpeIOKEHHE U CO3AaTh pabodyio
TpyIIy Ui pa3paOOTKH HOBBIX METOANYECKNX YKa3aHMH
o noxnmHIgeckomMy nccrenoBarmto [1JIC. TIpu sTom Baxk-
HO aKIL[EHTUPOBATh HEOOXOANMOCTD BBISIBICHUSI MApPKEPOB
noBblieHHOW KaxxapiM [IJIC papnope3sucTeHTHOCTH Op-
TaHU3Ma/KPUTHYECKOTO OpPTaHa ¢ LENBI0 NX MCIOJIb30Ba-
HUS UTSI MHAWKAIMOHHOH orleHKH dpdexruHOCTH [1JIC B
OIBITaX HA KPYMHBIX Ja0OPAaTOPHBIX KUBOTHBIX U B KIIU-
HUYECKHX MCIBITaHUSIX.

2. Pa3zpaborarh TaKTHUKO-TEXHHYECKHE TpeOOBaHUS
K MapkepaM MOBBIIIEHHON paguope3ucTeHTHOCTU. [Ipo-
BECTH Ha IaIMEeHTax-J00pOBOJIbLAX HCCIEIOBAHHS T10
OLICHKE MPOTUBOJIYYeBOH d()(PEKTUBHOCTH pa3pelIeHHBIX
K npumeHeHuto Ha uenoBeke I1JIC ¢ momompio BBHISB-
JICHHBIX WHJMKAaTOPOB/MapKepOB MOBBIIIEHHOH JaHHBIM

follow. Consequently, an indicative approach is promising
where proven markers of increased resistance developed
on laboratory animals would be used in clinical tests —
that is, without exposure. Of great interest are new RPM
classifications proposed in reports by L.Rozhdestvensky
and V. Legeza.

Special attention was paid to legal issues. The mech-
anisms of new RPM registration, as regulated by Federal
Law No.61 of 12 April 2010, were hard to implement
because they did not take into account radiation pathol-
ogy specifics. In 2015, the law was expanded to include
a special procedure of registering the preparations for the
prophylaxis and treatment of diseases and damage caused
by adverse biological, chemical, and radiation exposure.
A panel has been set up and is working, but the procedure
of testing and registering such preparations is still compli-
cated and needs improvement.

It was noted at the conference that the most urgent,
demanded in practice, directions of research in the consid-
ered area are the protection of normal tissues during the
radiation therapy of malignant tumors; protection from de-
layed consequences of radiation exposure (cancer develop-
ment); and protection of cosmonauts from heavy charged
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particles (HCP) of cosmic radiation during possible deep-
space flights. The most difficult problem of the radiation
safety of deep-space flights is HCP action on the central
nervous system (CNS) as it has been found in experiments
that the experimental animals’ cognitive and behavioral
functions are impaired. The CNS damage mechanism is
still unknown. Efficient RPMs against HCP have not been
created yet. A resolution was adopted at the final session
of the conference, which included the following decision
items (summarized):

1. To establish a working group for the development
of new guidance on the pre-clinical studies of radiopro-
tector medicines (RPMs). In particular, it is important to
emphasize the necessity of identifying the markers of the
organism’s or critical organ’s increased radioresistance for
each RPM to use them for an indicative evaluation of RPM
efficiency in experiments on large laboratory animals and
clinical tests.

2. To develop technical requirements for increased
radioresistance markers. To perform a volunteer pa-
tient-based study of the efficiency of the RPMs permitted
for human use involving the identified markers of the or-
ganism’s or critical organ’s increased radioresistance for a
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IIJIC pannope3sncTeHTHOCTH OpraHu3Ma/KPUTHIECKOTO
opraa. OTO MOXET BHECTH CYIIECTBEHHYIO KOPPEKIHIO
B OLICHKY pacyeTHOH 3()(eKTUBHOCTH pa3peleHHbIX (JUIs
yeoBeka) 103 cooTBeTcTBytomux [TJIC.

3. Cautarh 0c000 aKTyaJbHBIMH TIPOOIEMBI MTPOTH-
BOpa/IMAllMOHHON XMMHYECKOW 3aluThl NPH KOCMHUYe-
CKHX ToJIeTax B nainbHuil kocMoc (JIyna, Mapc). C yaetom
MIPOJIOHTUPOBAHHBIX JTyUEBBIX BO3ACHCTBHUI IPOTOHOB BbI-
COKHX 2HEPTHil B JalbHEM KOCMOCE 0COOBIN yIIOp B ITOUC-
K€ HOBBIX CPEZICTB CJIe/IyeT CJieslaTh Ha paIMOMHUTHIaTOPBbI,
YCHUJIMBAIOIME PENapaTuBHbBIE MTOCTIyUEBBIE IPOLIECCHL, a
TaKkKe Ha MOMCK CPEACTB XuMHudeckol ((apmaxomornye-
cKoif) 3anuTel oT T3Y KOCMHUYECKOTO U3ITydeHNsI.

4. TlponomkuTh yrinyOneHHbIE UCCIeIOBAHUS Tpemna-
paToB IIUTOKWHOB MPH PA3INYHBIX BUIAX JyIEBOTO HOpa-
JKECHUSL.

5. Yeunuth KOOLEPALMIO MEXAY MHCTUTYTaMU pas-
JIUYHBIX BEAOMCTB IS Oonee d(h(HeKTUBHOMN pa3paboTKu 1
BHEJIPEHHS PAIMO3AIIUTHBIX TIPETIapaToB.

6. dns onenkn s¢dexruBHoctn [1JIC paspabarsi-
BaTh M MCIOJIb30BAaTh HOBBIE METOHOJOIMYECKHUE IMOIXO0-
JIbl, B YaCTHOCTH, CBS3aHHBIE C ITONyYCHHEM XHMEPHBIX
OPraHU3MOB, B KOTOPBIX ITPEACTABIICH TeMOII0A3 YEJIOBEKa
B OpraHu3Me IPbI3yHOB.
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7. O6parute BHHMMauue IIpesuanyma PAH, py-
KOBOZICTBA MHMHUCTEPCTBa HayKd M o0OpasoBaHusi PO,
MunucrepcrBa 31paBooxpaHeHuss P®D, MuHucrepcrsa
oboponsl P®, denepanbHOT0 MEIUKO-OMOIOTHMYECKOTO
areHtcTBa, Pockocmoca, Poccuiickoro donna dpyHnameH-
TAJIBHBIX MCCIIEJOBAaHUH HAa HEOOXOAMMOCTH MPOBEICHUS
AKTHBHBIX (DYHIAMEHTAJIbHBIX HCCIEOBaHUN B 00JacTH
MOUCKA HOBBIX CPEACTB XMMUYECKON 3alUTHI NMPHU pajau-
AIIMOHHBIX BO3IEHCTBUSX, B OCOOGHHOCTH JUISI PELICHUS
npoOJieM JIy4eBOH Teparnuu 3J0Ka4eCTBEHHBIX HOBOOOpa-
30BaHUI U paIMalliOHHOM 0€30M1aCHOCTH AaJIbHUX KOCMH-

YECKUX IOJIETOB.
Cexpemapv Hayunozo cosema PAH
no paduobuonocuu B. U. Hatiouy

C 11 no 18 utons Ha Oa3e maHcuoHara «J/lyOHa» B
Anymire npoxoauia exxerofaHas 7-a Lllkona-kongepenyus
MON00bIX YyUeHbIX U cneyuanucmos «Anywma-2018».
IlenTpanbHON ee TeMaTHUKON TPaIUIMOHHO SBISIOTCS
MIPUOPUTETHBIE HANIPABJICHUS UCCIEA0BAaHUNA U OCHOBHBIE
HayuHble J0oCTIKeHus MHcTuTyTa.

Benymue yuensie OMSN npounu gexmuu o pesyib-
Tarax, NOJyuYeHHBIX B laboparopusix MHcturyra. B cBoro
ouepesb, MOJIOZIble yueHble U crnenuanuctel uz OWSAUN
MPE/ICTaBIIIN JOKIAAbI 110 TeMaM HX Hay4YHBIX HCCIENO0-
BaHMH. B paMkax KoH(EpEeHINHU COCTOSIICS KPYTIIBIi CTO,

specific RPM. The estimated efficiency of the RPM doses
permitted for humans can thus be significantly corrected.

3. To consider the problems of chemical protection
against radiation in connection with deep-space flights
(missions to the Moon and Mars) to be of special urgency.
Taking into account the prolonged action of deep-space
high-energy protons, special emphasis in the search for
new medicines has to be placed on radiomitigators enhanc-
ing the post-irradiation reparative processes and prepara-
tions for chemical (pharmacological) protection against
cosmic radiation HCP.

4. To continue advanced research on cytokine prepa-
rations for different radiation injury types.

5. To strengthen cooperation between institutes of
different ministries and agencies for higher efficiency of
the development and introduction of new preparations.

6. For RPM efficiency evaluation, to develop and use
new methodological approaches — in particular, the ones
involving the creation of chimeric organisms representing
human hematopoiesis in the rodent organism.

7. To draw attention of the RAS Presidium and
authorities of the Russian Ministry of Science and Educa-
tion, Ministry of Health, Ministry of Defense, Federal Bio-
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medical Agency, Roscosmos, and the Russian Foundation
for Basic Research to the necessity of conducting intense
fundamental research aimed at designing new medicines
for chemical protection against radiation exposure, espe-
cially for solving the problems of the radiation treatment
of malignant tumors and radiation safety of deep-space
missions.
Secretary, RAS Scientific Council on Radiobiology
V. Naydich

On 11-18 June, the 7th school-conference of young
scientists and specialists “Alushta-2018” was held on the
basis of the JINR Resort Hotel “Dubna” in Alushta. The
main topic of the Conference was traditionally dedicated
to the priority fields of research of the Institute and its ma-
jor scientific achievements.

Leading JINR scientists gave lectures on the results
obtained at JINR Laboratories. In return, young scientists
and specialists from JINR presented their reports on topics
of their research. In the frames of the conference, a meet-
ing of young scientists with JINR leaders was held as a
round table discussion.
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Ha KOTOPOM MOJIO/IbIE€ yUEHBIE BCTPETHIINCH C MPEICTABU-
TessiMu pykosozcTsa OVSIN.

B sTOoM roy Ha KOH(EpEeHINHU ¢ TOCTEPHBIMU JIOKJIa-
JlaMU BBICTYNMIN MKONbHUKM Kpeima. Jlyumme noxman-
YUK OBIIM HArpa’kACHBI TUIIOMaMH, KOTOPHIE B JlaJib-
HeleM OyIyT YYHMTBIBaThCS MPU HOCTYIUICHUH B YHH-
Bepcutetr «JlyoHa». Hay4nas mporpamma koH(pepeHINH
ObLTa MOTIOJTHEHA WHTEIUIEKTYaTbHOW Urpoit «Brain quizy»
1 CIIOPTUBHBIMH MEPOIPHUSITUSIMH.

B Hnawane wmions cocrosach TpaauLMOHHAs KOH(e-
penuusa «Cmpykmypa sa0pa u ceéa3anHvle npoodIemMvly
(NSRT’18), oprannsoBanHasi coBMecTHO Jlaboparopueit
teoperuueckoit pusznku um. H. H. Borontobosa u Nuctu-
TYTOM SIIEPHBIX MCCIENOBAaHUN U SAEPHOM SHEPreTHKH
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Bonrapckoii akagemun Hayk. JTa ObuIa 8-5 1O CUETY KOH-
¢epennms cepun NSRT, kotopast BrepBble MPOBOIMIIACH
3a mpexenamu JlyOHBL. B 3TOM Tomy mo mpeioKeHuro
Oonrapcknx (U3WKOB M NMPHU aKTUBHOW TOJJICPXKKE I10JI-
HOMOYHOI'O TPEJICTaBUTENsI TpaBHUTENbCTBA boirapuu B
OUSU mpodeccopa JI. KocToBa MecTOM IpOBEICHHSI KOH-
(epennun cran ropoja byprac Ha 6onrapckoM mooepekbe
Uepnoro mMops.

B NSRT’18 npunsiin yyactue 6osiee 80 y4eHbIX H3
19 ctpan. 3mMeHenne mecta MpoBeAeHUS KOH(EPECHIIUN
HAJIOKHIIO CBOM OTIEYATOK HAa COCTaB yYacCTHHKOB: MO-
muMmo ydacTHukoB m3 OMSN n Bonrapmm Hambombiee
YHCIIO JOKJIAN0B NPEICTABWIN y4YeHble W3 PymblHHE U
Wranuu. AKTHBHOE yyacTHEe B KOH()EPEHIMH IPUHSIN
yuensle U3 fAnonun, Kurasa, CIIA u I'epmanun. Cpenn

Anymra (Kpeim, Pocenst), 11-18 utons. Yuactauku 7-it LLIkoTbI-KOH(pEPEHINN MOJIOABIX YIEHBIX U CIICIHAINCTOB

Alushta (Crimea, Russia), 11-18 June. The participants of the 7th School-Conference of Young Scientists and Specialists

This year, school students from Crimea presented
poster reports at the conference. The best speakers were
awarded with diplomas that will be taken into account
at their future entrance examination at the University
“Dubna”. In addition to the scientific programme of the
conference, an intellectual game “Brain Quiz” and sport
activities were held.

The traditional conference “Nuclear Structure and
Related Topics” (NSRT’18) was held in early June. It
was organized jointly by the Bogoliubov Laboratory of
Theoretical Physics JINR and the Institute of Nuclear
Research and Nuclear Energy of the Bulgarian Academy

of Sciences. It was the 8th conference in the NSRT cycle
that was for the first time held outside Dubna.

This year, the conference was held in Burgas on the
Bulgarian coast of the Black Sea, as suggested by Bulgarian
physicists and actively supported by Plenipotentiary of the
Government of Bulgaria to JINR Professor L. Kostov.

Over 80 scientists from 19 countries took part in the
conference. The fact that this time the place of the event
changed led to wider participation: along with scientists
from JINR and Bulgaria, there were participants from
Romania and Italy. Scientists from Japan, China, the USA
and Germany also took an active part in the conference.
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MOJIOZIBIX YYACTHUKOB CTOUT OTMETHUTD IPYTITY YUEHBIX U3
Kazaxcrana, TecHo cotpynangarontux ¢ JITO OUAN.

MarucrpanbHas JUHUS MPOTrpaMMbl KOH(EPEHINH
NSRT’18 — TeopeTHdeckue M IKCIIEPUMEHTAIBHBIE HC-
CJICIOBAaHMS TaK Ha3bIBACGMBIX HK30THUECKHX AaTOMHBIX
sep, T.€. Aaep, OMM3KUX K JTMHUSM HYKJIOHHOH CTaOWIIb-
HOCTH, C OY€Hb KOPOTKUMH BpEMEHaMH XHU3HU 1, KaK Ipa-
BIJIO, aHOMAJIbHBIM COOTHOIIEHUEM YHCEN TPOTOHOB U
HelTpoHOB. K TakuM siipaM OTHOCATCS, HAIIPUMED, CBEPX-
TspKensle aneMeHThl (CTD). Paznndnblie aciekTs! GU3nMKu
CTD obcyxnamuck B nokinanax M.I. Urtkuca (OUSN) u
M.Kosanst (NCNR, Bapmasa). Teopernueckre MeTOIbI
OITMCaHUs TIIOOABHBIX CBOWCTB 9K30THYECKUX aTOMHBIX
sanep, ux GopMbl U Macchl 00CYKIAJIUCh B JOKIAAax Ku-
TalCKUX TEOPETHKOB.

3HaUUTENFHOE YHCIIO JOKIAJ0B OBUIO ITOCBSIIEHO
CIIMH-N30CITHHOBBIM CTCIICHAM CBO60}1])I AA€p, B TOM 4YUC-
ne pesoHancaM ['amoBa—Temiepa, 1 MUKPOCKOIIMYECKUM
noaxoaaM K BBIYMCIICHUIO BepOHTHOCTeﬁ KakK O6I)I'~IHOI‘O
Oera-pacmana siiep, Tak W JBOMHOTO O€3HEUTPHUHHOTO
Oera-pacniaja. Kak u3BecTHO, SKCIIepMMEHTaIbHOE OOHa-
py’keHHe TOoCIeTHETo (€CI TaKOBOE COCTOUTCS) TIOKOJIe-
6seT ocHOBBI CTaHIAPTHON MOJIETH.

OTaenbHYyI0 CECCHIO COCTABMIIN AOKIAIbI, TOCBAIICH-
HBIE KJIACTEPHBIM CTEMEHSIM CBOOOIBI Amep. 37ech CTO-
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UT OTMETUTH BbICTyIUieHHe npodeccopa A.AdaHacheBa
(YamBepcuter mt. Muccucunu, CIIA), mokazasrmiero,
9TO 3KCTPEMAJbHO JIe()OPMUPOBAHHBIC COCTOSIHUS TSDKE-
JIBIX SI7IEP C XOPOIIeH TOYHOCTHIO MOTYT pacCMaTpPHUBAThCS
Kak sIepHbIC MOJICKYIHL. [IposiBIIeHNE KITAaCTEPHBIX CTETIe-
HEll cBOOOIBI B JICTKUX sIIPAaX OOCYKIAJOCh B TOKJIAAaX
yueHbIX U3 bpasuiun, Kazaxcrana u Slnonuu.

B 3ameTHOM 4mCIIEe TOKIIAIOB pacCMaTPUBAIIUCH KC-
MEePUMEHTANIbHBIE U TEOPETHUECKHE ACMEKThl W3Y4YECHHUS
sIIEpHBIX peakuuil. B goxmamax yueneix u3 bonrapuu u
IOAP oOcykmanuce HOBBIE Pe3yNbTaThl, TOTYYCHHBIC B
peakuusax CpbIBa M MOAXBaTa C JIETKUMU HEUTPOHHO- U
MIPOTOHHO-W30BITOYHBIME sApaMu. DpaHIiry3ckue Teope-
THKA TIPOJEMOHCTPUPOBAINA CBOHM TIOCICTHHE TOCTHXKE-
HUS B ONMCAHUU PEaKUil ¢ TSHKETBIMA HOHAMH B paMKax
3aBHCAIICTO OT BpeMeHH MeToma Xaprpu—Doka. O0Cyx-
Jlarachk Takke Takas (pyHIaMeHTaIbHas podiieMa TEOPHU
sipa, Kak MOCJIe0BaTeNIbHBIN pacueT MIOTHOCTH YPOBHEH
ATOMHBIX SI1Iep.

Bonrapckue snepumku npencraBuian 10 gokiangos,
COJIEpKalllNX HOBBIE PE3yJbTaThl TEOPETUUECKUX HCCIe-
JIOBaHUM AIEPHOM CTPYKTYPBI U SIICPHBIX PEaKLMi, a TaK-
’Ke HOBBIC DKCIIEPUMEHTANBHBIC JaHHBIC B OONACTH sIiep-
HOM CIIEKTPOCKOIHUH.

A group of young scientists from Kazakhstan should be
specially noted; they closely cooperate with BLTP JINR.

The main topic of the NSRT’18 programme was the-
oretical and experimental research of the so-called exotic
atomic nuclei, that is, the nuclei that are close to nucle-
on stability lines, with very short life-time and, as a rule,
an anomalous ratio of number of protons and neutrons.
Such nuclei are, for example, superheavy elements (SHE).
Various aspects of the SHE physics were discussed in re-
ports by M. Itkis (JINR) and M. Koval (NCNR, Warsaw).
Theoretical methods of description of global properties
of exotic atomic nuclei, their forms and masses were dis-
cussed in reports by Chinese theoreticians.

A great number of reports were devoted to spin-iso-
spin degrees of freedom of nuclei, including the Gamow—
Teller resonances and microscopic approaches to proba-
bility calculations of both the usual beta decay of nuclei
and the double neutrino-less beta decay. As it is known,
the experimental discovery of the latter (if it happens) will
challenge the grounds of the Standard Model.

In a separate session reports were delivered on cluster
degrees of freedom of nuclei. The report by A.Afanasiev
(Mississippi University, US) should be mentioned. The
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scientist showed that extremely deformed states of heavy
nuclei can be regarded with good accuracy as nuclear mol-
ecules. Manifestation of the cluster degrees of freedom
in light nuclei was discussed in reports by scientists from
Brazil, Kazakhstan and Japan.

Experimental and theoretical aspects of the nuclear
reactions were considered in a noticeable amount of re-
ports. The scientists from RSA and Bulgaria presented
new results obtained in the pickup and stripping reactions
with light neutron- and proton-rich nuclei. French theore-
ticians presented recent developments in the description
of the reactions with heavy ions within time-dependent
Hartee—Fock method. The consistent calculation of nucle-
ar level density, which is one of the fundamental problems
of theoretical nuclear physics, has been debated as well.

Bulgarian nuclear physicists presented 10 reports con-
taining new theoretical results of the investigation of nu-
clear structure and reactions as well as new experimental
data on nuclear spectroscopy.

The topics of the reports of participants from Dubna
were the theory of nuclear fission, where new interesting
results have been obtained in recent years within the di-
nuclear system model, and microscopic approaches in the
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Temamu HOKIAaIOB AYOHEHCKHX TEOPETHKOB OBLIH
TEOpHs JCICHUS SAep, I1e B TOCICTHHUE TOMBI MONyde-
HBl WHTEPECHBIC PE3yNbTaThl B paMKaX MOIENH BOW-
HON sIEpHOM CHCTEMbI, U MHKPOCKOIMYECKHE IOXO0-
I6l B TEOPHH THTAaHTCKUX PE30HAHCOB ATOMHBIX SIep.
[locrmenHsAs TemaTHKa TpaAWIIMOHHA IS KOH(EpeHIHH
NSRT. IloBblnieHHOE BHUMaHHE K HEH OOBSICHIETCS, B
YaCTHOCTH, TEM, UTO ITH SACpPHBIC BO30OYKICHUS HTPAIOT
OONBIIYIO0 POJTH B acCTPOPHU3MUECKUX TIpoIeccax, HalpH-
Mep, HYKJICOCHHTE3€ WM KOJUIAice MAacCHBHOW 3BE3[IBI.
Jlokmane! o siaepHoi acTpodu3nKe OBIIH IPEICTaBICHBI
ydacTHHKaMu u3 Benukobpurannu, Pymerann u JITO.

Bcero na xondepennnun NSRT’18 6pu10 3acmymaHo
57 moknamoB. Xoporas orojia u BIOJHE Terutoe (TIo 1yo-
HEHCKHUM MepKaM) MOpe He TOJIbKO He Memaiu pabdore,
HO HA00OPOT — MOA3apKAIN YIACTHHUKOB DHEPrHeHd U
6071pOCTHIO.

24 anpens B Jlaboparopuu HHOOPMAIIMOHHBIX TEXHO-
JIOTUH COCTOSUICS I0OUNICTIHBLIL CEMUHAP, NOCBAU{CHHDBLIL
80-nemuto co oua posrcoenusn npogpeccopa H. B. ITy3v1-
HuHQ.

Otkpein cemunap aupekrop JIUT B.B.Kopenbkos,
KOTOPBIH Ter1o nosapasui Mropst Bukropouya ¢ robuie-
eM, 3a4uTan npukas aupextopa OUSAN u nmo3apaBuTens-
HBIE ajipeca Ha UMs I00mIsIpa.

M.THarnu (MHCTUTYT SKCIIEpUMEHTAIBHON (HU3UKH
CAH, Komuiie) HamoOMHWI 00 UCTOKaX COTPYIHHYECTBA
yuenbix CnoBaxuu ¢ JIUT, xorna U. B. Ily3sinuH, Oynyun
JIMPEKTOPOM J1abopaTopru, crocoOCTBOBAJ IIOSIBJICHUIO
B HEH CJIOBALKUX COTPYNHHUKOB U3 TEeXHUUECKOTO YHUBEP-
cutera, Yausepcutera uM. I1. 1. Illadapuka, MucTuTyTa
skcriepuMenTanbHoil pusznku CAH. B 3Hak npusHarens-
HOCTH Jupeknusi MHCTUTyTa SKCriepuMeHTanbHOi (hu3u-
KM Harpaausia 1o0wispa 30J10TOH MeJaiblo, KOTOPOH yI0-
CTaMBAIOTCS BBIAAIONINECS yU€HBIE, BHECIIME OOJBIIOI
JIMYHBIN BKJIAJ B Pa3BUTHE COTPYAHUYIECTBA CO CIIOBALIKUM
HHCTHUTYTOM.

IIpo3Byuann mo3apaBieHuss oT TBepckoro rocy-
JIApCTBEHHOTO YHUBEPCUTETA, MOYETHBIM IMPOheccopoM
KoTOporo sipisercs: womip, or Coduiickoro yHUBEpCHu-
tera 1 TexHuueckoro yHuBepcurera Coduu, a TakKe oT
6onrapckux xomer uz CIIA, I'epmManuu, OT MOJTHOMOY-

theory of giant resonances in nuclei. The latter is tradi-
tional for NSRT conferences. The increased attention to
it is explained, in particular, by the fact that these nuclear
excitations play an important role in astrophysical process-
es, for example, nuclear synthesis or collapse of a massive
star. Reports on nuclear astrophysics were presented by
participants from UK, Romania and BLTP.

In total, 57 reports were presented at the NSRT’18
conference. Good weather and, by Dubna standards, quite
warm sea did not prevent the work of the conference, but
on the contrary — recharged the participants with energy
and cheerfulness.
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On 24 April, a jubilee seminar on the 80th anniver-
sary of the birthday of Professor L. V. Puzynin was held
at LIT.

LIT Director V.Korenkov opened the event, warmly
congratulated Igor Viktorovich on his jubilee, and read out
the Order by JINR Director and congratulatory addresses
in the name of the scientist.

M. Hnati¢ (the Institute of Experimental Physics of
SAS, Kosice, Slovakia) spoke about the background of
cooperation of LIT and Slovak scientists when I. Puzynin,
the Laboratory Director at the time, encouraged visits to
LIT of Slovak scientists from the Technical University,
P.J.Safarik University, the Institute of Experimental
Physics of SAS. In appreciation of his service, the Direc-
torate of the Institute of Experimental Physics awarded
I. Puzynin with a Gold Medal that is usually presented to
outstanding scientists who greatly contributed personally
to cooperation with the Slovak Institute.

Congratulations were read out from Tver State
University, where 1. Puzynin is Professor Emeritus, from
Sofia University and the Technical University of Sofia,
from Bulgarian colleagues from the USA, Germany, from
Plenipotentiary of the Government of Mongolia and the
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HOI'O MPEACTABUTENS NPABUTEILCTBA MOHIOJIMM U MOH-
TOJIBCKOTO 3eMIITYECTBA, AKaAeMnH HayK TaKuKHCTaHa.
1. B. Ily3piauHa TeIU10 03apaBuiu kosieru u3 Mucruryra
Maremaruueckux mnpobiaem Owuomorun PAH (Ilymuno),
a takke u3 Poccuiickoro yHUBEpCcHUTETA APYKOBI HAPOJIOB,
C KOTOPBIM Y JJabOpaTopuy 1aBHHE TECHBIEC CBSI3H.
B.B.KopenbpkoB mnepenan 100WIIpy HO3APaBHTEINb-
Hble aapeca OT MHCTUTYTa NPUKIAAHOW MaTeMaThKH
uM. M.B.Kenneina PAH, CaparoBckoro HauuoHaJbHO-
0 HCCIEN0BaTEeNbCKOTO TOCYJApPCTBEHHOTO YHHUBEPCH-
TeTa, bearopoackoro rocyaapcTBEHHOIO YHHUBEPCUTETA,
MUCBMO OT AupekTopa MHcTUTyTa siiepHBIX HCCIenoBa-
Huit u saepHoit sHepretnkn BAH (Bonrapms) . Toresa.
Cepneuno no3apaswin Mrops BuktopoBuda coTpyIHUKI
JINT u npyrux madoparopuit OMSN. B. B.T'anakTroHoB,
3HAKOMBIi ¢ FOOMIIIpOM OoJiee MoTyBeKa, BBICTYIIHI C BOC-
MIOMHUHAHUSAMH O COBMECTHOH MOJIOOCTH, MpOIIEIeit

JlaGoparopust
nH(OPMaITMOHHBIX
TEXHOJIOTUH, 24 anpers.
CemuHap, TTOCBAIICHHBII
80-1eTuro co THS POKIACHUS
npodeccopa U. B. [Ty3srarHa

The Laboratory of Information
Technologies, 24 April.

The seminar on the 80th
anniversary of the birthday

of Professor I. Puzynin

Mongolia group of JINR staff members, and the Academy
of Sciences of Tajikistan. Colleagues from the Institute of
Mathematical Problems of Biology of RAS (Pushchino)
and the Peoples’ Friendship University of Russia (PFUR)
that has long standing close ties with LIT also warmly con-
gratulated 1. Puzynin.

V.Korenkov handed over to 1. Puzynin congratulatory
addresses from Keldysh Institute of Applied Mathematics
of RAS, Saratov National State Research University,
Belgorod State University, the letter from the Director of
the Institute of Nuclear Research and Nuclear Energy of
BAS (Bulgaria) D. Tonev. Staff members of LIT and other
JINR Laboratories heartily congratulated Igor Viktorovich.
V. Galaktionov, who has been a close friend of I. Puzynin
for over 50 years, spoke about their young days at LTP,

EI
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B JIT®, maxmatHeix Oaranusx, oOmectse JOCAAD
u paboTe B ome(hHOM KOJIXO3€.

Vyenuku u xomnern B.C.Menexuk, B.IL.Tepar,
B.II.IIBetkoB, 3.A.IllapunoB BBICTYNWIN C HayYHBIMHU
JIOKJIaJ]aMH, KOTOPbIE TAK)Ke COMPOBOXKIAIUCH BOCIIOMHU-
HAHUSIMH U TTO3]PaBICHUSMH.

4 mas B 6ombIIoM KoH(epeHI-3aie Jlaboparopuu du-
3UKHM BBICOKMX dHepruil um.B.1. Bekcnepa u A.M.ban-
JINHA COCTOSJICSL 100UNCUHbLIL CeMUHADP, NOCBAU{CHHDBLIL
10-nemutro oopazosanus JIOB)I.

OT WMeHH IUPEKIUH COTPYIHHUKOB JIabopaTopun
NpUBETCTBOBaN Buue-aupekrop OWAN  P.Jleguuukwu.
Hupextop JI®GBD B. JI. Kekenuaze B cBOEM BBICTYIICHUN
pacckaszas 00 MCTOPUH M LIEJISIX CO3JaHusl JIaboparopuy,
Oro/mKeTe, cocTaBe COTPYIHHUKOB, uTorax 10-meTHero pas-
BUTHS, HAyUHBIX HCCIIEI0OBAHUSX U TIAHAX.

games of chess, their involvement in the DOSAAF move-
ment and work in kolkhoz.

I.Puzynin’s pupils and colleagues V.Melezhik,
V. Gerdt, V. Tsvetkov, Z.Sharipov made scientific reports
and shared their reminiscences and congratulations.

On 4 May, a jubilee seminar on the 10th anniversary
of the VBLHEP establishment was held in the big confer-
ence hall of the Laboratory.

On behalf of the JINR Directorate, JINR Vice-
Director R.Lednicky greeted the Laboratory staff mem-
bers. VBLHEP Director V.Kekelidze spoke in his pre-
sentation about the history and goals of the laboratory
establishment, the budget, personnel, results of ten years
of development, scientific research and plans.
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Ha cemmHape mpo3By4yanu MAOKJIAAbI IO OCHOB-
HBIM Hay4YHBIM HaIpPaBICHUSM: «YCKOPHUTEIBHBIH KOM-
nmnexc JI®BD Buepa, ceromus, 3aBrpa» (A.B.Ty3uxos),
«Kprorennsle TeXHOIOTHH B (PU3MKE BBICOKHX DHEPTHI»
(A.B.KoncrantunoB), «lccnenoBanue cBoicTB OapuoH-
HOW MaTepuy B CTOJIKHOBEHHSX PEIATUBHCTCKHX MOHOB)
(B. 1. Kupees), «CBepXNpoBOASIINE MAaTHUTHI B TIPOEKTE
NICA» (. H. Hukudopos).

C 14 no 18 mas B mecteuke boposel, Heganeko ot
Codmn, mpoxommia 11-1 MexayHapomgHas IIKoia II0
sinepHoit ¢usuke «/qnu OUAH ¢ Bonzapuuy. Jlexropsl
n3 OObeIMHEHHOTO MHCTHUTYTA SIEPHBIX HCCIESIOBAHHH,
TIpe/ICTaBIsIBIINE Bee staboparopun MHcTUTyTa, OpraHu-
3aTopsl MmKobI, Oosee 40 crynenroB u3 bonrapuu, Make-
JoHuH, I'perun u Typunu pa3sMecTHINCh HA JKHUBOIMCHOM
TOPHOM KypoOpTe.

B sTOM romy ciymarensMu LIKOJBI CTAIN CTYIEHTBI
[TnoBauBckoro yHuBepcurera nM. [lancns Xunennapceko-
ro, Texunueckoro ynusepcurera Codun, FOro-3anamHoro
yauBepcutera uM. Heopura Pumbckoro, Codmuiickoro
yausepcureta uM. CB. Kimumenrta Oxpuzckoro u Illymen-
CKOTO yHMBepcHTeTa WM. emmuckorna Koncrantuna Ilpe-
CJIaBCKOTO.

[IIkosry OTKPBUIM YICHBI OPIKOMHTETAa 3aMECTHUTENb
npeziceniarens ATEHTCTBA 10 SACPHOMY PETYIHPOBAHHUIO
Bonrapun A. Anekcues, qupextop MHCTUTyTa sIIE€pHBIX
nccienoBannid u saepHoit sHepretnku BAH JI. Tone u
mpogeccop UANAD BAH Y. CrosiHOB.

Hapsiny ¢ Tem, 4To mporpamma IIKoJbl ObUIa BechMa
HaCBIMEHHON, KaX/Ibli Be4ep yYacTHUKH IIKOJIbBI ITPOBO-
JIJIM BMECTE 3a JIPY)KECKHM YXKHHOM, TJIe MOXKHO OBLIO
HE TOJIBKO MPOJIOJKUTH AUCKYCCHHU, HO M NTOTaHIIEBaTh. B
3aKJIFOUUTENBHBIN IeHb 1Kojbl aeneranus OMSN Berpe-
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THJIaCh C OPraHU3aTOpPaMU JJIsl TIOJIBE/ICHUSI UTOTOB U 00-
CY>KIICHUsI TUTaHOB Ha Oyy1ee.

Vxe Oonee pecsATH JIET 3Ta MEXKAyHApOIHAs IIKO-
Ja 10 snepHod (u3MKe Monb3yeTcs OOJNBIINM YCIEXOM
cpenu OONTapCKUX CTYJICHTOB M CTYJCHTOB COCEIHHX C
Bonrapueil crpan u yxe crana 00s3aTeIbHON 4acTbiO HX
mpoeCcCHOHANEHOW OpHEHTAlWd. A B TOCICTHHE HE-
CKOJIBKO JIET B HEH NPHHUMAIOT ydacTHe W OoJrapckue
yUHUTeNs cpeaHux IKoi. Kaxmplid rox ydeHsle u3 Jiabo-
paropuii OVISIU unTaroT TeMaTUYeCKUE JIEKIIUU, 3HAKOMS
Oonrapckux CTYJCHTOB, aCHHPAHTOB M yUHUTEIEH ¢ aKTy-
ANBHBIMA TIPOOJIeMaMH SACPHON (U3UKH U ee TIPHUMEHe-
HUSIMH, @ TAK)K€ C HAlpaBJICHUSMH HayYHOH JIesITeIbHO-
ctr OObeIMHEHHOTO HHCTUTYTA SEPHBIX HCCIIEIOBAHHH.

21 mas B JIUT npouien robuneitnwiit cemunap, no-
ceaugennblil 70-n1emuio 2nagHozo Hay4HO20 COMPYOHUKA
JIUT npogheccopa B. B. Hsanosa.

Komneru mo nmabopatopuu moaroToBuin 11 Bukropa
BrnamuMupoBuya mo3apaBuTenbHbIN anpec ¢ ¢ororpadu-
SIMU TIAaMATHBIX MOMEHTOB €ro »mu3Hu. [. Aynam 3auntan
HECKOJIKO TT03/[PaBJICHHUH, MPHUIICAIINX B Ja00paTopuio.
IO0unsipa  mO31paBUII  MTOJHOMOYHBIA  MPEICTABUTEIH
npasutenbeTBa Apmernn B OV, monmHOoMOYHEIH Tipe-
CTaBUTEIb NIPABUTENLCTBA MOHTOINH, IPY3bs M KOJJIETH
u3 llenrpa kBaHTOBOH HMH(OPMAIMKA M KOMMYHHKAIUI
(bproccens, bembrust), MU®U, Cankr-IlerepOyprckoro
n TBepckoro rocyJapcTBeHHBIX YHHBEpCHTETOB, Poc-
CHIICKOTO yHHBEpCHTETa IpyKObl HapomoB, MHctuTyTa
TEOPETHYECKOW M IKCIEepUMEHTanbHol Onopusukn PAH
(ITymuuo). OT IMEHHU COTPpYAHUKOB MHCTUTYTa 3KCIepu-
MeHTanepHOU ¢u3nku CAH, TexHuYeckoro yHUBEpCHUTE-
ta n Vausepcurera um. I1. 1. [ladapuka ro6umsipy 6buma
BpydYeHa IaMsTHas cepeOpsHas Menainb TeXHHIECKOro

JIaGoparopust (pu3HKN BEICOKHX >Hepruii M. B. 1. Bexciepa
u A.M. bannuna, 4 Masi. Y4aCTHUKU CEMUHAPA, TIOCBSILEHHOTO
10-neruto o6pazosanus JIOBD

The Veksler and Baldin Laboratory of High Energy Physics,
4 May. Participants of the seminar on the 10th anniversary
of the VBLHEP establishment
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JlaGoparopust HHGOPMAITMOHHBIX TEXHOJIOTHH, 21 Masi.
CemuHap, MOCBSIIEHHBIN 70-1eTHIO Tpodeccopa
B.B.BanoBa

Reports on the main topics of scientific trends were
delivered: “LHEP accelerator complex yesterday, today,
tomorrow” (A.Tuzikov), “Cryogenic technology in high
energy physics” (A.Konstantinov), “Studies of the prop-
erties of baryonic matter in collisions of relativistic ions”
(V.Kireev), “Superconducting magnets in the NICA proj-
ect” (D. Nikiforov).

On 14-18 May, the 11th traditional international
school on nuclear physics “JINR Days in Bulgaria” was
held at the Bulgarian skiing resort “Borovets”. Lecturers
from the Joint Institute for Nuclear Research who repre-
sented all laboratories, the School organizers, over 40 stu-
dents from Bulgaria, Macedonia, Greece and Turkey were
accommodated in this picturesque resort.

This year, the listeners of lectures were students of
Plovdiv University “Paisii Hilendarski”, the Technical
University of Sofia, the South-West University “Neofit
Rilski”, Sofia University “St. Kliment Ohridski”, and the
Konstantin Preslavsky University of Shumen.

Members of the Organizing Committee Deputy
Chairman of the Agency on Nuclear Regulation of Bulgaria
A.Aleksiev, Director of the Institute of Nuclear Research
and Nuclear Energy of BAS D.Tonev, and Professor of
the Institute of Nuclear Research and Nuclear Energy of
BAS Ch. Stoyanov opened the School. Along with the rich
programme of the event, each evening the School partici-
pants had reunion dinner where they could continue their
discussions and even have a dance. On the final day of the

The Laboratory of Information Technologies, 21 May.
The seminar on the 70th anniversary of the birthday
of Professor V. Ivanov

School, the delegation of JINR met the organizers to make
conclusions and discuss future plans.

For more than a decade this international school on
nuclear physics has been very popular with Bulgarian stu-
dents and students from neighbouring countries; it has be-
come an essential part of their professional orientation. In
the recent years Bulgarian school teachers also take part
in it. Every year scientists from JINR Laboratories give
lectures there familiarizing Bulgarian students, PhD phys-
icists and teachers with topical issues of nuclear physics
and their application and trends of scientific research at
JINR.

On 21 May, a seminar was held at LIT dedicat-
ed to the 70th anniversary of the birthday of the Chief
Researcher of LIT Professor V. V. Ivanov.

Colleagues in the laboratory prepared a congratulato-
ry address for Viktor Vladimirovich with photographs of
memorial events in his life. G. Adam read out several con-
gratulation letters that were sent to the laboratory address.
Plenipotentiaries of the Government of Armenia and the
Government of Mongolia to JINR, friends and colleagues
from the Centre of Quantum Information and Communica-
tions (Brussels, Belgium), MEPhI, St. Petersburg and Tver
Universities, University of Peoples’ Friendship of Russia
(PFUR), the Institute of Theoretical and Experimental Bio-
physics of RAS (Pushchino) congratulated V.Ivanov on
the anniversary. On behalf of staff members of the Institute
of Experimental Physics of SAS, the Technical University




LLKOJ1bl. CEMUHAPbI

yauBepcureta (Kommme, CroBakms). IIpo3Byuanmn cep-
JIeYHbIE TTO3ApaBIIeHHs U oxkenanus ot koyuter u3 JIUT n
npyrux madoparopuii MHCTHTYTA.

C mepBbIM JOKJIAIOM B HAyYHOH 4acTH CEMHHAPA BbI-
cTynui cam 1o0msIp. IToqpo6HO MPOMILTIOCTPUPOBAHHBIN
(dororpadmsaMu TOKIIaZ OXBaTWJI BCE KIFOUCBBIC COOBI-
THSI €r0 XKM3HHU. 3aBepIIeHHEM CEMHHApa CTalH IOKIa-
JIbl KOJUIeT 1 ydeHHUKoB: «HoBble MeTonbl aHanm3a (QyHK-
[UOHAJIBHBIX 3aBUCHMOCTEH M BPEMEHHBIX ITPOIIECCOB)
(A.B.KpsnueB), «9xcnpeccusi TeHOB M KOMITBIOTEpHAs Ma-
tTemaTruka: kparkue 3ametkm» (P.B.Ilono3oB), «Ha mytn
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K cosganuio J/ete” rtpurrepa B skcnepumente CBM»
(O.10. lepeHoBCKAs).

20 mrons B Jlome yuensix OMSM cocrosics roouneii-
Holl cemunap, noceaujeHuvlii 90-nemuro npogheccopa
C. M. bunenwvkozo. OpraHu3oBaHHBIN J1a00paTOPUSIMU
TEOpeTHYeCKOW (HM3MKHM M SAEPHBIX NpoOlieM ceMuHap
OTKpBLT mupekTop Jlaboparopuu TeopeTHaecKoil PU3HKN
mpocgeccop /. 1. Kazakos.

Brictynnenne Camouna MuxesneBuua bunenskoro,
HOCBSIIEHHOE MHOTOJIETHEMY OOBEKTYy €ro HcCcienoBa-
HUH, OBUIO Ha3BaHO UM «HeHTprHO B MOEH KU3HIY.

Jy6na, 20 ntons. Cemunap, nocssinienHsiii 90-neruto npopeccopa C. M. bunenskoro

Dubna, 20 June. The seminar on the 90th anniversary of the birthday of Professor S. Bilenky

and P.J.Safarik University V.Ivanov was awarded a sil-
ver commemorative medal of the Technical University of
Kosice. Colleagues from LIT and other JINR laboratories
expressed their hearty congratulations.

In the scientific part of the seminar V.Ivanov was the
first to make a report. His presentation was rich in photo-
graphs and overlapped all key events of his life. Then his
colleagues and students took the floor and made their re-
ports: “New methods of analysis of functional dependenc-
es and time processes” (A.Kryanev), “Gene expression
and computer mathematics: brief notes” (R. Polozov), “To

EI

the development of the J/ee~ trigger in the CBM experi-
ment” (O. Derenovskaya).

On 20 June, the jubilee seminar dedicated to the
90th anniversary of the birthday of S. M. Bilenky was
held at the JINR Scientists’ Club. It was organized by the
Bogoliubov Laboratory of Theoretical Physics and the
Dzhelepov Laboratory of Nuclear Problems and opened
by Director of BLTP Professor D. Kazakov. Samoil Mihe-
levich in his turn dedicated his speech to the subject of his
long-term research and called it “Neutrino in my life”.
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B HayuHOll wacTu cemuHapa c J10-
KJIAJIOM O JOCTIDKEHUSIX U IelsX B (u-
3UKe HEHTPUHO BBICTYyNMII mpodeccop
K. xyata (INFN, Tpuect, Utanms), He-
CKOJIBKO pa3 y4acTBOBABIINH B KauecTBE
MIPUDIAIIEHHOTO TIpodeccopa B MEKIY-
HapOIHBIX IIKONAX 1O (U3UKE HEHTPHHO
uM. bpyno IloHTekopBO, OpraHu3yeMbIX
OUAN. Temy BkIana o0uIsgpa B HCCIE-
JIOBaHMS 3araJloYHON YacCTHIBl MPOAOI-
KU1 ero yueHuk u xosuiera @. HIumkosui
(JIT® OUAN u Yuusepcuter um. 5. Ko-
MeHcKoro, bpartmcmasa).  Ilpodeccop
A.T.OnpmeBckuil TpeAcTaBUII  coOpaB-
IIMMCSI B 3aJ1€ KOJUIETaM, APY3bsM, yUeHH-
kam C.M. buneHpkoro HEHTPUHHAYIO TIPO-
rpammy OUMSN.

B 3aBepuieHue HayyHOM 4YacTH ce-
MmuHapa gupekrop OWAM  akagemuk
B. A.MatBeeB cepAedIHO MO3IpaBUI I00H-
Jsipa, BPYUMB TIOCBAIICHHBIM eMy (oTo-
anmp00M, oTmedaraHHblii B M3marensckom
ortnerre OUSIM m moOATOTOBIIEHHBIA CO-
TPyAHUKAMH HayYHO-HH(POPMALHOHHOTO
oTzena.

OAMDKECT
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CLIA n VlHons noanncany corjialeHne o COTpyAHNYECTBE
no pysMKe HENTPHUHO

16 anpens 2018 r. B Hoto-[lenn mynrctp sHepreTrikv CLLUA P. Tleppn
M MHMHHMCTp aToMHOM aHeprum VMHomm n-p C.Bacy noanmcany cornauue-
HHie O pacCLIMpPeHNH COTPYOHNYECTBA MO OCHOBHBIM Hay4YHBbIM HICCJIENO-
BaHMSIM M TEXHOJIOTMYECKHMM MPOEeKTaM. DTO COIJIallleHne OTKpbIBaeT
nepen CLIA m VHorien BO3MOXKHOCTHM [UIsi COTPYOHHMYECTBA B TaKHX
rnepenoBbiX HOBEHLIMX MPOeKTax PH3MKHN HEMTPHHO, Kak 6a3oBasi HEH-
TpyHHasi ycraHoBka LBNF (https://lbnf.fnal.gov/) n meskmyHapomHbi#
MPOEKT MOA3eMHOro HeUTprHHOro 3kcrieprmenta DUNE (http://www.
dunescience.org/), koTopble npoBoasTcss HaumoHanbHOM yCKOpHUTESb-
How nabopatopren nm. D. Pepmn MuHncrepctBa sHepreTrky CLUA n
HewrprnHHon obcepeatopren (INO), pacrnionoskeHHoH B VHaww.

OkcnepumeHT PROSPECT
B OKpHIKCKOM HaLlMOHaNbHOM nabopaTtopun

B skcneprimente PROSPECT (Precision Reactor Oscillation and
Spectrum Experiment) 3aBeplueHa ycTaHOBKa HOBOI'O @HTHMHEHTPHH-
HOrO [IETEKTOPA, KOTOPbIM OyOeT MCKaTb MPOSIBIIEHHST CyLECTBOBaHHMS
HOBOV (pOpMbI MaTrepuu. DKCIIEPUMEHT MPOBOANTCS Ha BbICOKOMOTOY-
HoM m3oTonHom peaktope (HFIR) B OKprasKCKOF HaLoHaIbHO¥ jlabo-
patopnn MunrcrepctBa sHepretrkn CLIA. Havancs c6dop maHHbIX st
M3yYeHHs] SJIEKTPOHHBIX aHTMHENTPHHO, KOTOPbIE MOJTyYeHbl B AEPHBIX
pacrniagax Ha peakTope. BeneTcsi MOMCK Tak HasblBa€MbIX CTEPHIIBHBIX
HENTPHHO M M3y4yeHHe MpPpOLeCCOB, JIeXKallMX B OCHOBE siIepHbIX peak-
LIMM, KOTOpbIE MPONCXOASAT Ha TEPMOSIHEPHOM peakTope. «HenTprHo —
camble pacrpoCcTpaHeHHble YacTHLbl BO BceneHHon, — cKasan drsmk
n3 Menbckoro yunsepcnteta K. Xeerep, rnaBHbIF HCCIIENOBATENb M CO-

Professor K.Dzhunti (INFN, Italy,
Trieste) as an invited specialist participat-
ed in several schools on neutrino physics
that are organized by JINR and named
after Bruno Pontecorvo. His report was
devoted to achievements and tasks of neu-
trino physics. The topic of contribution
of S.Bilenky to studies of the mysteri-
ous particle was continued by his student
and colleague F.Simkovic (BLTP JINR
and Comenius University in Bratislava).
Professor A. Olshevsky presented the JINR
neutrino programme to colleagues, friends,
and students of Samoil Mihelevich.

Academician V.Matveev concluded
the scientific part of the seminar, heartily
congratulated S.Bilenky and presented to
him a photo album printed by the JINR
Publishing Department and prepared by the
JINR Scientific Information Department.

—EI

d.S. and India Signed Agreement Providing
for Neutrino Physics Collaboration

16 April, d.S. Secretary of Energy R.Perry and India’s Atomic
Energy Secretary Dr. S.Basu signed an agreement in New Delhi to
expand the two countries’ collaboration on world-leading science
and technology projects. It opens the way for jointly advancing cut-
ting-edge neutrino science projects under way in both countries: the
Long-Baseline Neutrino Facility (https://lbnf.fnal.gov/) (LBNF) with the
international Deep Underground Neutrino Experiment (DUNE (http://
www.dunescience.org/)) hosted at Fermilab of the U.S. Department of
Energy and the India-based Neutrino Observatory (INO).

PROSPECT Collaboration,
Oak Ridge National Laboratory

The Precision Reactor Oscillation and Spectrum Experiment
(PROSPECT) has completed the installation of a novel antineutrino
detector that will probe the possible existence of a new form of mat-
ter. PROSPECT, located at the High Flux Isotope Reactor (HFIR) at the
Department of Energy’s Oak Ridge National Laboratory (ORNL), has
begun taking data to study electron antineutrinos that are emitted from
nuclear decays in the reactor to search for the so-called sterile neutri-
nos and to learn about the underlying nuclear reactions that power fis-
sion reactors. “Neutrinos are among the most abundant particles in the
Universe,” said Yale University physicist K. Heeger, principal investiga-
tor and co-spokesperson for PROSPECT. “The discovery of neutrino




pyroBoauTerb skcrepumeHTa PROSPECT. — OTKpbITHe
HEWTPHHHBIX OCLIMUUISILIMK pacriaxHyslo HOBOE OKHO B
dmsnKe 3a npenenamun CTaHgapTHOW Mmopenu. Vsydenne
aHTHHeNTpHHO B 3KcrnepnmeHTe PROSPECT nossosnsiet
OCYLIECTBIISITh MOMCK paHee HeHabJIIofaeMbIX YacTHL,
TaK Ha3blBa€MbIX CTEPUJIbHBIX HENTPHHO. ..»

3a mnpollefiire HECKOJIbKO JIET B HEKOTOPbIX HeH-
TPHMHHBIX 3KCTMIEPHMEHTAX Ha SIEPHBIX PeakTopax ObuIo
3apermcTpMpoBaHO MeHblIe aHTMHENTPHHO, YeM Mpef-
rosiarajy y4eHble, M SHeprysi HENTPUHO He OTBevasa Mx
OXKHAaHHsM. DTO, Hapsily C paHee MOJlyYeHHbIMH aHO-
MaJIbHbIMKM pe3ysibTaTaMM, HaBeJIO YYEHbIX Ha MbICIIb,

OANIDKECT
DIGEST

YTO YaCTb aHTMHENTPUHO MOXKET TpaHCHOPMHpPOBATLCS
B CTepuJIbHble HENTPHHO, KOTOpble OCTaBa/INCh He 3a-
MeYeHHbIMH B MPEXKHNX 3KCMEepHMEHTax.

Hauannce paboTbi Mo rinaBHOM MOOEPHH3aLMA
yckopwuTerns yactuy LHC

B LEPH npouia 6ecrnipeLeneHTHasi LEPEMOHHMSI
MO MOBOAY Hayasjia CTPOMTEJIbHBIX paboT Ha YCKOpHTE-
ne vactny LHC. MopepHusauyst yBelMYMT MoOTeHLMa
YCKOPUTESsl AJ1s1 HOBbIX OTKPBITHH B H3HKe, HauMHas
c 2026 r. «[lpoekT HiLumi no3BonvT Ham MOJy4YnTb ro-
pasno 6onbie nadopmaummn ¢ LHC, yem mbl mornm no

IIEPH, 15 nrons. Llepemonus Hauana CTpoUTeNbHBIX padot o monepun3annuu LHC (pomo [[EPH)

CERN, 15 June. The start of the civil engineering works on the LHC upgrade was marked with a ceremony (image copyright CERN)

oscillation has opened a window to physics beyond the
Standard Model of physics. The study of antineutrinos
with PROSPECT allows us to search for a previously un-
observed particle, the so-called sterile neutrino.”

Over the past few years several neutrino experi-
ments at nuclear reactors have detected fewer antineu-
trinos than scientists had predicted, and the energy of the
neutrinos did not match expectations. This, in combina-
tion with earlier anomalous results, led to the hypothesis
that a fraction of electron antineutrinos may transform
into sterile neutrinos that would have remained unde-
tected in previous experiments.

Work has begun on a major upgrade to the Large
Hadron Collider (LHC) particle smasher

CERN held a ground-breaking ceremony to mark
the beginning of civil engineering works at the particle
smasher of the LHC.

The upgrade will boost the accelerator’s potential
for new discoveries in physics, starting in 2026.

“The HiLumi project will allow us to get a lot more
out of the LHC than we have been able to get so far,”
said theoretical physicist Prof. J. Ellis.

“It’s going to enable us to probe much deeper into
the history of the Universe, look at very rare processes




3TOro fenaTbh, — CKa3sall (pH3HMK-TEOPETHK rnpodeccop
k. DrMc. — DTOT MPOEKT [acT HaM BO3MOXKHOCTb
MPOHMKHYTb Tropaspo riybske B nctopuio BceneHHow,
B3MJISHyTb Ha O4YeHb peAKHe MpOLIEeCChl M 3aHMMAaTb-
csi PM3BMKOM YacTHL ropasno bonee geTajsbHO, YEM Ha
o6braHOM LHC).

HauaTb! paboThbl M0 MOgEpHM3aLNKN YCTaHOBKU
L7151 EPCIEKTUBHBIX YCKOPHUTEJBHBIX TECTOBBIX
3KCrepnmeHToB B HauyoHasbHOM yCKOPHTENbHOM
nabopartopun SLAC (CLLIA)

B HaunoHanbHOM ycKROpHUTeNibHOM JlabopaTopru
SLAC Munncrepcta sHepretrku CLUA HauaTsl paboTsi
rno c60pKe HOBOH yCTaHOBKH sl MEPENOBBIX TEXHOJIO-
I'MH, KOTOpble, BO3MOXKHO, MMOMOT'YT CO3JaTb YCKOPHTE-
nn 6ynywero B 100 m paxke 1000 pa3 meHbluero pas-
Mepa, HO ropaspno 6onee apekTnBHbIE B paboTe. DTO
MPOEKT MOAEPHMU3aLIMH YCTAaHOBKH AJIS NEPCIEKTUBHbIX
YCKOpHTENbHbIX TecToBbiX 3KcrnepnmeHTtoB (FACET),
KoTopasi paborana ¢ 2011 no 2016 r. Kak v ee npenwe-
ctBeHHnua, FACET-Il 6yneT co3paBaTh My4kH BbICOKO-
SHEPreTHYHBIX 3JIEKTPOHOB, HO OHM BYAYT 3HAYMTENIBHO
Jly4Wero KavecTsa. JTH My4YKK OyOyT MPeHMyIEeCTBEH-
HO MCIOJIb30BaThCsl AMlsi pa3paboTKU MeTOHNOB YCKOpe-
HMS TUIa3Mbl, YTO MO3BOJINT CO3HdaThb KOJUIAaMAEpbl Ya-
CTHL] HOBOT'O TMOKOJIEHHS], C MOMOLIBIO KOTOPbIX y4eHble
OynoyT M3y4aTb pyHOAMEHTaJbHbIE YaCTHLbl M CHJIbI, a
HOBbl€ PEHTIEHOBCKHME Jla3epbl MPeNOCTaBAT YHHKaslb-

and study particle physics in much more detail than the
regular LHC.”

Work has begun on an upgrade to the Facility
for Advanced Accelerator Experimental Tests at
SLAC National Accelerator Laboratory

The Department of Energy’s SLAC National
Accelerator Laboratory has started to assemble a new
facility for revolutionary accelerator technologies that
could make future accelerators 100 to 1000 times
smaller and boost their capabilities.

The project is an upgrade to the Facility for Advanced
Accelerator Experimental Tests (FACET), a DOE Office
of Science user facility that operated from 2011 to 2016.
FACET-II will produce beams of highly energetic elec-
trons like its predecessor, but with even better quality.
These beams will primarily be used to develop plasma
acceleration techniques, which could lead to next-gen-
eration particle colliders that enhance our understanding
of nature’s fundamental particles and forces, and novel
X-ray lasers that provide us with unparalleled views of
ultrafast processes in the atomic world around us.

The DOE has now approved the $26 million proj-
ect. The new facility, which is expected to be completed
by the end of 2019, will also operate as an Office of
Science user facility — a federally sponsored facility for

OANIDKECT
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Hble faHHble 06 yIbTPabbICTPbIX MPOLIECCAaX Ha aTOMHOM
YPOBHe.

MwuuncrepctBo sHepreTrky CLIA Bbigenvno 26 mMiH
moJisiapoB Ha rnpoekT. OxKHaaeTcsi, YTO HOBasi yCTaHOBKa
3apabotaeT K KoHuy 2019 r. OHa 6ymeT paboTaTb Kak
rnoJib30BaTesibCKasi yCcTaHOBKa MHHHCTepCTBa HayKU
CLIA — ¢ denepanbHOM MOOAEP:KKONM AJIsi MEPENOBbIX
YCKOPHTEJIbHBIX MICCJIENOBaHNM Ha KOHKYPCHOM peLieH-
3MOHHOW OCHOBE [JIsl yUYeHbIX CO BCEro MMpa.

AcTtporpadnueckunri Teneckon nm. JHHM MoHpep
yctaHoBneH B KoposneBckoi obcepBaTtopnn
(TpuHBHY, Bennkobpuntanus)

Ha o6patHow ctopone JlyHbl ecTb kKpaTep MoHpep,
Ha3BaHHbIM B YeCTb OBYX OPHUTAaHCKMX aCTPOHOMOB —
OHHHM 1 YonTtepa MoHpep.

Suun Ckor HOwmn Paccen popgwnace B 1868 r. B
Crpabate (CeeepHasi Mpnangns). OHa rosiyymsia rpaHt
Ha oby4yeHne B ['MpToH-Koenke B KemObpnmxke m cra-
jla OfHOM M3 MEpPBbIX YKEHIIMH-YYEHbIX, paboTaBLIKX
B Koponesckorn obcepeatopmr B [prHBHYe. B KoH-
ue XIX B. DHHM paboTana BMeCTE CO CBOMM My¥KeM
Y.MoHpepoM, perucTpupysi TEMHbIE TSITHA, KOTOPbIMU
yebinaHo ConHue. Vimsi MoHzep no-npexHemy XOpOLIO

Annie Maunder

Onuu Monnep

advanced accelerator research available on a compet-
itive, peer-reviewed basis to scientists from around the
world.

The Annie Maunder Astrographic Telescope
(AMAT) installed at the Royal Observatory,
Greenwich, UK

On the far side of the Moon lies the Maunder cra-
ter, named after two British astronomers — Annie and
Walter Maunder.

Annie Scott Dill Russell was born in 1868 in
Strabane.

She won a scholarship to Girton College, Cambridge,
and became one of the first female scientists to work
at the Royal Observatory, Greenwich. Annie worked
alongside her husband W. Maunder at the end of the 19th
century, recording the dark spots that pepper the Sun.
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M3BECTHO B Hay4HbIX Kpyrax, OAHAKO YIMOMMHaHune 06
DHHM KaKMM-TO 06pa30M MCYE3JI0 M3 MCTOPHH.

B ncropryeckor obHMTENM aCTPOHOMHMYECKHX HC-
cnenoBaHny BpuTaHMy HeJaBHO yCTaHOBJIEHBI HOBbIE
Teneckorbl B «Grade Il Altazimuth Pavilion», B KoTopom
TakKe Oblia MpoBefeHa pecTaBpalusi. JTa yCTaHOBKa
HasBaHa B 4eCTb JHHM MoHOep — OOHOM M3 MNeEpPBbIX
’KEHIIMH-y4eHbIX, KOTOpasi chesajia BayKHEMIUME OT-
KpbITHsi B nccrenoBanmnsix ConHua. DTrmn npubopamu
CMOTYT MOJIb30BaTbCs HE TOJIBKO NMpodeCCHOHasbl, HO U
JIOBUTENN M LIKOJIBHHKH.

AcTporpadryecknmn  Teneckon JDHHM  MoHpep
(AMAT) — 3To 4eTbipe mnpnbopa B OOHOFM YCTaHOB-
Ke. B Hee BxomAT Tpy pedpakTopa BOKpYr TeJIECKO-
na lImnara-Kaccerpena c aneptypon 14 pionmos
(35,5 cm). Monb3oBartenn cmoryT maydatb CoJiHLE M
ruiaHeTbl COJIHEYHONM CHCTEMBI, a TaK:Ke 3arJisiabiBaTh
fanblie, Ha JajieKre 3Be3[bl M IJlaHeTapHble TYMaHHO-
ctr (6osiblure CKOTJIEHHSI Fa3a M Ibljin).

[lo maTepnanam npecc-pennsa

HauroHasnbHow yckopmTensHon nabopatopun SLAC,
nHTepHeT-canTa BBC,

MHTepHeT-canTa «Interactions collaboration»

The name Maunder is still known in scientific circles, yet
Annie has somehow slipped from history.

British astronomy’s historic home has installed new
telescopes in its Grade Il Altazimuth Pavilion, which
has also undergone a restoration. The new facility is to
be named after Annie Maunder, one of the first female
scientists who made key discoveries about the Sun.
Professionals, amateurs and school children will use the
instruments.

The Annie Maunder Astrographic Telescope
(AMAT) is actually a four-in-one instrument. It compris-
es three smaller refractors around a top-end, 14-inch
(35.5 cm) aperture Schmidt-Cassegrain telescope.
Users will be able to study the Sun and the planets in our
Solar System, but also look beyond to more distant stars
and planetary nebulae (great clouds of gas and dust).
For the system to be used to look at the Sun is particu-
larly apt in the context of Annie Maunder.

Source: press release of SLAC
National Accelerator Laboratory,
BBC Science News website,
Interactions collaboration
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3 VII International Pontecorvo Neutrino Physics School,
Prague, Czech Republic, Aug. 20 — Sept.1, 2017: Pro-
ceedings of Student Poster Session / International
Pontecorvo Neutrino Physics School (7; 2017; Prague);
Ed.: F.Simkovic. — Dubna: JINR, 2018. — 176, [1] p.:
ill. — (JINR; E1,2,4-2018-10). — Bibliogr.: end of papers.

O Fundamental Interactions & Neutrons, Nuclear Structure,
Ultracold Neutrons, Related Topics: XXV International
Seminar on Interaction of Neutrons with Nuclei, Dubna,
Russia, May 22-26, 2017: Proceedings of the Seminar. —
Dubna: JINR, 2018. — 422 p.: ill. — (JINR; E3-2018-
12). — Bibliogr.: end of papers. — Spread head: ISINN-25.
Neutron Spectroscopy, Nuclear Structure, Related Topics.

O New Trends in High-Energy Physics: Proceedings of the
Conference, Budva, Becici, Montenegro, 2—-8 October
2016. — Dubna: JINR, 2018. — 321 p.: ill. — (JINR;
E1,2-2018-14). — Bibliogr.: end of papers.

O Beonsaxos B.A., Byoacos I0.A., Kyxmun B.B., Pycarxo-
euu H.A., Yennaxos A.II, Ilenxoe I'A., Xpamoe E.B.
OObeIVHEHHBI  HMHCTUTYT  SIICPHBIX  UCCIIEIOBaHHUN
B akcriepumente ATLAS. 1992-2015 rr. — JlyOHa:
O, 2018. — 280 c.: uB. m1. — (OUAU; 2017-45). —
Bbubmuorp.: c. 240-280.

Bednyakov V., Budagov Yu., Kukhtin V., Russakovich N.,
Cheplakov A., Shelkov G., Khramov E. Joint Institute
for Nuclear Research in the ATLAS Experiment.
1992-2015. — Dubna: JINR, 2018. — 280 p.: col. ill. —
(JINR; 2017-45). — Bibliogr.: p. 240-280.

3 IpobaeMbl XUMHUIECKON 3aIlUThl W peraparyd Mpu pa-
JTUAIMOHHBIX BO3JCHCTBUSX. MexkIyHapoaHas KoH(e-
pennus, Jlyona, 30-31 mas 2018 r.: Te3uchl AOKIaI0B. —
Hy6na: OUAN, 2018. — 181 c. — (OUAU; 2018-26). —
Bubnuorp. B KOHIIE JJOKJIa10B.

Radiation Exposure-Related Problems of Chemical Pro-
tection and Repair. International conference, Dubna,
30-31 May 2018: theses.— Dubna: JINR, 2018. —
181 p. — (JINR; 2018-26).— Bibliogr. end of papers.

O Samoil Bilenky: To the 90th Anniversary of the Birthday /
Joint Institute for Nuclear Research; Comp.: A. Olshevsky,
A.Bolshakova, B.Starchenko, I.Shcherbakova; Transl.:
I. Kronshtadtova; Comp. of bibliogr.: V.Litsitis, E.Iva-
nova. — Dubna: JINR, 2018. — 85 p.: ill. — Bibliogr. of
works of S. Bilenky: p. 53—85.

O International Workshop on Biomonitoring of Atmospheric
Pollution (8; 2018; Dubna). The 8th International
Workshop on Biomonitoring of Atmospheric Pollution
(BIOMAP 8), Dubna, July 2-7, 2018: Programme &
Abstracts. — Dubna: JINR, 2018. — 83 p.: ill. — (JINR;
E18-2018-32). — Bibliogr.: end of papers.
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