B JIABOPATOPUAX MHCTUTYTA

NabopaTopusi TeopeTuyeckom pusnkm
umMm. H.H. Boronto6oBa

OOmast cTpyKTypa IIMPHHBI PaclpeieICHHs CUIIBI
TUT'aHTCKOT'O MOHOIIOJIBHOT'O, JUITOJILHOI'O U KBAaJAPYII0JIb-
HOT'O PE30HAHCOB B JABAXXJIbl MAarn4CCKUX TSXKEJIBIX AApax
(1328n, 298pb, 319126) ommcana (8 XOpOIIIEM COOTBETCTBUH
C JIOCTYITHBIMH SKCIIEPUMEHTAIbHBIMI JaHHBIMH) C HC-
TIOJIb30BAHUEM HJICH CIy4alHOTO pacIpeieieHHs CHIIbI
CBA3U MCEXKIAY OAHO- U [[ByX(i)OHOHHbIMI/I COCTOSITHUSIMH.
OnHO(OHOHHBIE COCTOSHUS IOMY4EHbI B paMKax MHKPO-
CKOTIMYECKOTO MO/IX0/Ia C TOMOIIBI0 oTeHnuana Ckupma,
TOT/Ia KaK JBYX()OHOHHBIE COCTOSIHUSI MOTYT OBITH CTCHE-
PUPOBAHBI C TIOMOIBIO T'ayCCOBBIX OPTOTOHAJBHBIX aH-
cambneii. B Takom moaxoze npemiaraercs d¢GeKTUBHBIHA
MEXaHU3M OIUCAHUS LIMPHUH PACIIPEACICHUs CHIIbI pa3-
JUYHBIX TMTAaHTCKUX PE30HAHCOB B MHMKPOCKOIMHMYECKHX
SIIEPHBIX  MOJIEIISIX, O0OCCIICUMBAIOIINI  yIMBUTEIHLHOE
CXOJICTBO C DBOJIIOIMEH pacrajia KOJUIEKTUBHOTO COCTOSI-
HU BAOJIb UEPAPXHUU CBA3AHHBIX MHOIOYaCTHUYHBIX KOH-
(urypamuii pa3HON CTENEHH CIOKHOCTH, OTBETCTBEH-
HBIX 32 ()OPMHUPOBAHME IIUPUHBI PACIPEICICHHS CHIIBI.
JlanHOe ommcaHue MPeACTaBIsIeT HECOMHEHHBIH HHTEpeC
C TOYKH 3pEHHs TPOSIBIICHUSI KBAHTOBOTO Xa0ca B KOHEY-
HbIX MHOI'OYaCTHUYHBIX KBAHTOBBIX CUCTEMAX.
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Severyukhin A.P, /fberg S., Arsenyev N.N., Nazmitdi-
nov R.G. // Phys. Rev. C. 2017. V.95. P.061305 (Rapid Com-
munications).

[locTtpoena HenuHeHHas cuUrMa-MOjENb Ha Cymep-
muoroo6pasun CP'=SU(2[1)/U(1|1), xotopoe sBisiet-
csi (a3oBBIM MHOTOOOpa3neM CHIIBHOKOPPETHUPOBAHHBIX
2JIeKTPOHOB. Takas MOJIEeIb SIBJISETCS €CTECTBEHHBIM (hep-
MHOHHBIM PacCUIMPEHUEM XOPOIIO M3BECTHOM CIIMHOBOU
CP! curma-Mozens, KoTOpasi ONHCHIBAET HH3KOIHEpTe-
THUYECKYIO JIMHAMUKY KBaHTOBOIO aHTH(eppoMarHeTHnka
Teitzenbepra. CP'I' HenmHeitHas curMa-MoxeIb CTPOUTCA
Kak KBa3HKJIaccuueckoe 3((exTHBHOE HU3KOIHEPreTH-
Yyeckoe JecTBUE i CyNepCUMMETPUYHON f—J Moje-
U JOMUPOBAHHOTO aHTH(eppomarHeTnka [ei3eHOepra.
[TokazaHo, YTO B KBa3WKJIACCHYECKOM IIpeJiesie HelInHen-
Hasda Cpl‘l CUrMa-MoA€JIb HE YYUTBIBACT DJICKTPOHHBIC
KOPPEJISAINH, XapaKTEePHBIC TS /—J MOJICIN TIPH KOHSUHOM
JIOTTMPOBAHNUU. DTO OOBSICHSIETCSI TEM, YTO JONMHPOBAHUE
HE MOXXET OBITh CAMOCOITIACOBAHHO OITMCAHO B PaMKax
cp'! CUTMa-MOJICIIH.

Kochetov E. A., Ferraz A. // Ann. Phys. 2017. V.381. P. 1-16.

[penu3roHHOE UCCIIEA0BaHUE JTIMOOBCKOIO C/BUTA
U CBEPXTOHKOW CTPYKTYPBI CIIEKTpa SHEPTUH JISTKHX MIO-
OHHBIX aTOMOB TPEJCTaBIsIET co00H (hyHIaMEHTATBHYIO

Bogoliubov Laboratory of Theoretical Physics

In the form of random coupling of the one-phonon
states, produced by the intrinsic motion of nucleons in the
Skyrme potential, with the two-phonon energies that can be
generated from the Gaussian orthogonal ensemble distri-
bution, gross structure of the strength distribution of giant
monopole, dipole, and quadrupole resonances is obtained (in
good agreement with the experiment when it is available) in
doubly magic heavy nuclei ('32Sn, 2%%Pb, 31°126). This ap-
proach further yields an efficient mechanism for description
of the spreading widths of various giant resonances in mi-
croscopic nuclear models, providing a striking resemblance
to the decay evolution along the hierarchy of coupled con-
figurations of various complexity degree, responsible for the
spreading widths, and making this work of singular appeal
to community that deals with the manifestation of quantum
chaos in finite quantum many-body systems.

Severyukhin A.P, /fberg S., Arsenyev N.N., Nazmitdi-
nov R.G. // Phys. Rev. C. 2017. V.95. P.061305 (Rapid Com-
munications).

The nonlinear sigma-model targeted on the coset su-
permanifold CP''=SU(2|1)/U(1|1) is derived in an at-
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tempt to describe the quasiclassical low-energy effective
physics displayed by the doped 7~/ model at the SUSY
point, J=2¢. Such a model appears as a natural fermionic
extension of the spin CP! nonlinear sigma-model to de-
scribe the low-energy effective dynamics of the quantum
Heisenberg antiferromagnet. In spite of the fact that the
supermanifold CP'' indeed appears as the phase space
of the strongly correlated electrons, the canonical CP'!
nonlinear sigma-model (NLSM) is unable to capture the
physics of strong correlations displayed by the SUSY -/
model at any finite doping. This is due to the fact that, in
this regime, the doping itself cannot be self-consistently
incorporated into the CP'I' NLSM.

Kochetov E. A., Ferraz A. // Ann. Phys. 2017. V.381. P. 1-16.

Precise investigation of the Lamb Shift and hyperfine
structure of light muonic atoms is a fundamental problem
for testing the Standard Model and establishing the exact
values of its parameters, as well as searching for effects
of “new” physics. At present, the relevance of these stud-
ies is primarily related to experiments with muonic hy-
drogen and deuterium by methods of laser spectroscopy
conducted by the collaboration CREMA (Charge Radius
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3amady U npoBepkr CTaHAAPTHON MOIENN M yCTaHOB-
JICHUs TOYHBIX 3HAUYCHHUH ee MapamMeTpoB, a TAKXKe MOHC-
Ka 3(h(hexToB «HOBOI» (Gu3MKH. B Hacrosiiee Bpems ak-
TYaJIbHOCTh 9THX MCCIICJIOBAHUM CBs3aHa MPEXK/IE BCETO C
npoBeneHHbIME Komtabopanueit CREMA (Charge Radius
Experiments with Muonic Atoms) SKCIepUMEHTaMHU C
MIOOHHBIM BOJIOPOJIOM U JAEHTEPHEM METOaMHU Jia3epHOI
cnexrpockonuu [1—4]. Tak, B pe3ynprare U3MepeHus ya-
cToTHl mepexona 2P (F=2,3/2)—2S(F=1,1/2) 6o mo-
JIy4eHo Oosiee TOYHOE 3HAYCHHUE 3apsI0BOTO paanyca npo-
ToHa 7,,=0,84184(67) pM™, KOTOpOE OTINYACTCS OT 3HAYC-
Hus, pekoMmengoBanHoro CODATA, na 7 ¢ [5]. 3HaueHue
CODATA ocHOBaHO Ha CIEKTPOCKOIINU aTOMa 3JIEKTPOH-
HOTO BOJIOPO/IA M 3KCIIEPUMEHTAX I10 AJIEKTPOH-HYKIOHHO-
My paccesiHuto. VM3amepenue yactotsl nepexona 2P (F=1,
3/2) —2S(F=0,1/2) nns cunrnetHoro 2S cocrosiHus (UT)
MIO3BOJIWIIO TIOJYYUTh CBEPXTOHKOE pacIleIICeHHE YpPOB-
HS DHEPTHHX 2S B MIOOHHOM BOJIOPOJIE, @ TAK)XKE 3HAYCHUS
paguyca 3emaxa r,=1,082(37) ¢M u MarHUTHOrO paiu-
yca r,,=0,87(6) ¢m. BoimonHeHHOe BrepBbIE M3MEPEHUE
TPEX YacTOT Iepexoa MeKAY YpoBHIME dHepruu 2P u 2S
Just MIooHHoro nedrepust (2S(F=3/2,1/2)—2P(F=5/2,
3/2), 2S(F=1/2,1/2) = 2P(F=3/2,3/2), 2S(F=1/2,1/2) —
2P(F=1/2,3/2)) no3sonmwio nonyuutb B 2,7 pasa Oosee
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TOYHOE 3HAUCHHUE 3apsA0BOT0 pajinyca AEHTPOHA, KOTOPOE
Tak)Ke MEHbIIEe 3Ha4eHus, pekoMeHnoBanHOro CODATA,
Ha 7,5 c [5]. Takum oOpazoM, nMeeTcst HeOObICHUMOE pac-
XOXJICHHE MEKy 3HAYEHHSIMHU TaKuX (yHIaMEHTAIbHBIX
rapamMeTpoB, Kak 3apsI0BbIi paanyc IPOTOHA U S/ep, Mo-
JYYEHHBIX U3 JIEKTPOHHBIX H MIOOHHBIX aTOMOB.

B [6] B pamkax KBa3MIOTEHIMAJIbHOTO METOJa B
KBAaHTOBOH AJIEKTPOJIMHAMHKE BBINIOJIHEH PacueT BKJIaja
MCEBAOCKATIAPHBIX MEC30HOB B IOTCHIMAJ BSaHMOHeﬁ-
CTBHSI MIOOHA M TPOTOHA B aTOME MIOOHHOTO BOJIOPOJA.
Hcnonp3oBana mapamerpuzanus GopmbakrTopa mepexonaa
IBYX ()OTOHOB B 7-, #-ME30HbI, OCHOBAaHHAsI HA JKCIIEPHU-
MEHTAJIBHBIX JIAaHHBIX TI0 TepeXofHbM (opmpakTopam
u KX/I-acumnroruk. [IpencraBieHbl 4MCIEHHBIE OLEH-
KM BKJAJOB B CBEPXTOHKYIO CTPYKTYpy CIEKTpa S- U
P-ypoBneii. C NOMOIIBIO MOJTYYEHHBIX PE3YJIbTATOB IS
CBEPXTOHKOTO B3aUMOJICHCTBHSI MEOOHA M TIPOTOHA 32 CUET
OJTHOITMOHHOTO 0OMEHA MOJKHO CJIENIaTh OLIEHKY TaKOTO JKe
BKJaJa B CIydac APYruX JIETKMX MIOOHHBIX aTOMOB, Ha-
MIPUMEP, MIOOHHOT'O IEUTEpHUSL.

1. PohlR. et al. (CREMA Collab.). The Size of the Proton //
Nature. 2010. V.466. P.213.

2. Antognini A. et al. (CREMA Collab.). Proton Structure
from the Measurement of 2S—2P Transition Frequencies of Mu-
onic Hydrogen // Science. 2013. V.339. P.417.

Experiments with Muonic Atoms) [1-4]. So, as a result
of measuring the transition frequency 2P(F=2,3/2)—
2S(F'=1,1/2) a more accurate value of the proton charge
radius was found to be r,=0.84184(67) fm, which is
different from the value recommended by CODATA by
7 s [5]. The CODATA value is based on the spectroscopy
of the electronic hydrogen atom and electron—nucleon
scattering. The measurement of the transition frequency
2P(F=1,3/2)-2S(F=0,1/2) for the singlet 2S of the
state (ux) allowed to obtain the hyperfine splitting of the
28 energy level in muonic hydrogen, as well as the val-
ues of Zemach’s radius r,=1.082(37) fm and magnetic
radius r,, = 0.87(6) fm. The first measurement of three
transition frequencies between energy levels 2P and 2S for
muonic deuterium (2S(F=3/2,1/2) —2P(F =5/2,3/2),
2S(F=1/2,1/2) = 2P(F =3/2,3/2), 2S(F=1/2,1/2)-2P
(F=1/2,3/2)) allowed us to obtain 2.7 times more ac-
curate value of the charge radius of the deuteron, which
is also less than the value recommended by CODATA by
7.5 s [5]. As a result, a situation emerges when there is an
inexplicable discrepancy between the values of such fun-
damental parameters like the charge radius of a proton and
deuteron, obtained from electronic and muonic atoms.
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In [6] in the framework of the quasipotential method in
quantum electrodynamics, we calculate the contribution of
pseudoscalar mesons to the interaction operator of a muon
and a proton in muonic hydrogen atom. The parameteriza-
tion of the transition form factor of two photons into 7,
mesons, based on the experimental data on the transition
form factors and QCD asymptotics, is used. Numerical es-
timates of the contributions to the hyperfine structure of the
spectrum of the S and P levels are presented. Using the ob-
tained result for the hyperfine interaction of a muon and a
proton due to a one-pion exchange, it is possible to estimate
the same contribution in the case of other light muonic at-
oms, for example, muonic deuterium.

1. PohlR. et al. (CREMA Collab.). The Size of the Proton //
Nature. 2010. V.466. P.213.

2. Antognini A. et al. (CREMA Collab.). Proton Structure
from the Measurement of 2S—2P Transition Frequencies of Mu-
onic Hydrogen // Science. 2013. V.339. P.417.

3. Antognini A., Kottmann F., Biraben F., Indelicato P,
Nez F., Pohl R. Theory of the 2S—2P Lamb Shift and 2S Hyper-
fine Splitting in Muonic Hydrogen // Ann. Phys. 2013. V.331.
P.127.
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fine Splitting in Muonic Hydrogen // Ann. Phys. 2013. V.331.
P.127.

4. Pohl R. et al. (CREMA Collab.). Laser Spectroscopy of
Muonic Deuterium // Science. 2016. V.353. P.669.

5. Mohr P.J., Taylor B.N., Newell D. B. CODATA Recom-
mended Values of the Fundamental Physical Constants: 2010 //
Rev. Mod. Phys. 2012. V.84. P. 1527.

6. Dorokhov A.E., Kochelev N.I., Martynenko A. P, Mar-
tynenko F.A., Faustov R.N. The Contribution of Pseudoscalar
Mesons to Hyperfine Structure of Muonic Hydrogen // Phys.
Part. Nucl. Lett. 2017. V. 14, No. 6; arXiv:1704.07702 [hep-ph].

B 0030pe mpencraBneHO 0000IIEHIE TOHATHS TOPH-
YEeCKOH CTPYKTYpbl Ha KOMIAKTHOM CHMIUICKTHYECKOM
MHOroo0Opasuu, IOJy4YuBIIEe Ha3BaHUE IICEBIOTOpUYE-
CKOH cTpyKTypbl. Ha si3pIke 3THX HOBBIX CTPYKTYp OKa-
3aJ0Ch yHOOHBIM M €CTECTBEHHBIM OMNHMCAHHE MHOTHX
HECTaH/IapTHBIX JIAarPaH)KeBBIX MOIMHOT000pasuii n nu-
KJIOB (2 MIMEHHO PK30THYECKHX TOpOB UeKkaHOBa, IIUKIIOB
MupoHOBa B HEKOTOPBIX YACTHBIX CIy4asdx U Jp.), a TAKKE
MOCTPOCHUE JIArPAHIKEBBIX CIIOCHUI (HampuMep, Crelu-
anpHBIX B cMbIicie J{.Opy ciioeHHit Ha MHOTOOOpa3HsIX
®ano). O6cykmatoTcs yKe U3BECTHBIC CBOICTBA TICEBIO-
TOPUYECKHUX CTPYKTYp M KOHCTPYKIMH, BBITEKAIOIINE U3
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HUX, a TaKKe OTKPBITHIC MPOOIEMBI, PEUICHHE KOTOPBIX
MOXKET OKa3aTbCsl BAXKHBIM KaK B CHUMIUIEKTUUYECKOH Ieo-
METpPHH, TaK U B MaTeMaTHYECKOH (pr3uKe.

Tiopun H. A. TlceBnoTopu4ecKue CTPYKTYpBbI: JarpaHKeBbl

TMOJMHOTOOOPA3Usl M JIarPaHKEeBBI CIIOCHUS // YCIeXu MareM.
Hayk. 2017. T.72, Boim. 3(435). C.131-169.

Na6opaTtopus ssigepHbIX Npobnem
um. B.T. OxxenenoBa

®dusuka HEHTPUHO — Oorarast COOBITHSIMH 00JIACTh
COBPEMEHHOW (M3MKH BBICOKMX JHEpruil. Cample CIIOXK-
HBIE TIPOONIEMBI — TMPHPOIa HEUTPHHO, MAacChl (M3-3a
OCHMJULIIMOHHBIX JKCIIEPHMEHTOB MBI 3HaeM, YTO OHH
HE HYJICBBIC), CYIICCTBOBAHHE CTEPHIIBHBIX HEHTPHHO U
Hapyurenre CP B JilenToHHOM cexTope, mpobieMa nepap-
XHMH Macc HEUTPUHO U T. . HeKoTopble U3 3THX BOIPOCOB
MOTYT OBITh pa3peuicHbl C MOMOIIBI 3KCIICPUMCHTOB,
CBA3aHHBIX C OCLHHWJUISAIIUSIMUA HeﬁTpHHO. K COXXaJICHUIO,
¢u3KKa HEUTPHHO MOAPA3yMEBAET OYEHb HEOOIBIIOE KO-
JMYECTBO COOBITHH, U, KOHEUHO, 3TO CO34aeT HEKOTOPHIE
TPYIHOCTH. B COBPEMEHHBIX YCKOPHTENIBHBIX IKCHEPH-
MEHTaxX, CBS3aHHBIX C HEHTPUHHBIMH OCLWUIALMSIMY,
WCIIONB3YeTCsl BEIIECTBO 3EMIIM B KadecTBE CpeIbl IS
MIPOXOXK/ICHHS TTOTOKa HeTpuHo. Cama cpena criocoOHa

4. Pohl R. et al. (CREMA Collab.). Laser Spectroscopy of
Muonic Deuterium // Science. 2016. V.353. P.669.

5. Mohr P.J., Taylor B. N., Newell D. B. CODATA Recom-
mended Values of the Fundamental Physical Constants: 2010 //
Rev. Mod. Phys. 2012. V.84. P.1527.

6. Dorokhov A. E., Kochelev N.I., Martynenko A. P, Mar-
tynenko F.A., Faustov R.N. The Contribution of Pseudoscalar

Mesons to Hyperfine Structure of Muonic Hydrogen // Phys.
Part. Nucl. Lett. 2017. V. 14, No. 6; arXiv:1704.07702 [hep-ph].

In this survey, one presents a generalization of the
notion of toric structure on compact symplectic mani-
fold, which was called “pseudotoric structure”. In terms
of this new structure, the description of many nonstandard
Lagrangian submanifolds and cycles used to be suitable
and natural (namely, the exotic Chekanov tori, the Mironov
cycles in certain particular cases, etc.), as well as the con-
struction of certain Lagrangian fibrations (for example, of
special in the sense of D. Auroux Lagrangian fibrations on
the Fano varieties). We discuss already known properties
of pseudotoric structures and the constructions which are
derived from these properties, as well as the open prob-
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lems, which seems to be important both in symplectic ge-
ometry and mathematical physics.
Tyurin N.A. Pseudotoric Structures: Lagrangian Submani-

folds and Lagrangian Fibrations // Russ. Math. Surv. 2017. V.72,
No.3(435). P.131-169.

Dzhelepov Laboratory of Nuclear Problems

Neutrino physics is an eventful area of modern high
energy physics. Among the most challenging problems are
the neutrino nature, neutrino masses (due to oscillation ex-
periments we know that they are not zero), the existence of
sterile neutrinos and CP violation in the lepton sector, the
neutrino mass hierarchy problem, and many others. Some
of these questions can be clarified with the help of neutrino
oscillation experiments. Unfortunately, neutrino physics
implies a very small amount of events and, of course, this
creates some difficulties. Modern accelerator neutrino os-
cillation experiments use Earth’s matter as media for beam
transition. Matter effects can change the number of events
for experiments: it enhances the oscillation probability
for neutrinos and reduces for antineutrinos. Matter effects
lie at the heart of neutrino mass hierarchy problem solu-
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W3MEHUTHh KOJIMYECTBO HKCIEPHUMEHTAIBbHBIX COOBITHIL:
YBEIMYHUTh BEPOSATHOCTh OCLWUIALMNA JUII HEHTPHUHO M
YMEHBIINTH JJIsl aHTHHEHTpHHO. [TonoOHbIe A3 dekTsI ste-
JKaT B OCHOBE PEILICHUS MPOOIEMBbl HEPAPXUHN MacC HEM-
TpuHO 1 CP ¢azpr B ilenronHOM cektope. DhheKT cpeabt
B akcniepuMeHTe NOVA 10 MOCIEeAHNM HU3MEPEHUsIM CO-
craBisieT npubmusutensHo 20% (1,50). Dtoro 3HaueHUS
JIOCTaTO4HO, YTOOBI YYBCTBUTEIBHOCTh K MAacCOBOM He-
papxuu cocTaBmia 3¢ B JIydleM ciydae. B skciepumente
DUNA 4yBCTBUTEIBHOCTh K MAaCCOBOH HepapXxuu Oyner
dyudire, yeM 5o, I BceX 3HaYeHHH Jcp. 3HaueHHe 3¢-
(bexTa cpeapl IpU TakoW UyBCTBHTEIBHOCTH COCTABIISET
npubnusuTensHo 30 % (80).

Kolupaeva L., Samoylov O., Shandrov 1. Matter Effect in

Neutrino Oscillation for Long-Baseline Experiments // Part.
Nucl., Lett. 2017. V.17, No. 7 (in press).

B Memnko-texunueckom komrurekce JIAIT OUSAU
JUISL KOHTPOJIS TTApaMeTPOB BBIBEJICHHOTO B MIPOLIETYPHYIO
KaOMHYy TepareBTHUYECKOTO NMPOTOHHOTO IMydYKa MPHMEHS-
eTcs cHucTeMa Ha OCHOBE IUIOCKOTIApaJIeTbHBIX, MHOTO-
MIPOBOJIOYHBIX MOHHM3ALMOHHBIX Kamep M Habopa Ioiy-
IMPOBOJIHUKOBBIX IHUOIO0B. llaHHaf{ CHUCTEMA IIO3BOJISIET B
peasbHOM pEeXKHUME BPEMEHH TONydaTh MH()OPMAIHIO O
npoduIie TPOTOHHOTO ITyYKa, MOIIHOCTH €r0 JI03bI U MPo-
6ere. KoHTpOIH 3THX MapaMeTpoB HEOOXOANM IS TTPETH-
3MOHHOTO BOCIIPOM3BEACHHS PACCUNTAHHBIX JIO3HBIX MO-
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Jel A7 KaXXJO0ro MalueHTa M 00eCleuynBaeT «rapaHTHIO
KaueCcTBa» JIy4eBOTO JICUCHUSI.

Oco0eHHOCTBIO (hOPMHUPOBAHUS M TPAHCIOPTUPOBKU
npoToHHoro mmyuka (azorpona OUSIU B kabuny obiyue-
HUSI SIBJISIETCSI TO, YTO MPOCTPAHCTBEHHOE paclipe/ieieHUe
YJacCcTUIl B IYYKE U UX CPEAHASA SOHEPTI'UA B MECTE o6nyquH$[
nagueHTa MOTYT BapbUPOBATbCAd B HIMPOKUX MpEACIax B
TEUeHHE CeaHca JIy4eBOW Tepanuu. JTO CBSI3aHO, B Iep-
BYIO O4€p€ab, C HAJIUIYHNEM HeCTa6I/IJ'H:HOCTI/I MAarHuTHOI'O
IOJIA TMMOBOPOTHBIX BJICKTPOMAIHUTOB KaHajla TpaHCIIOp-
TUPOBKH Iy4Kka. OTKJIIOHEHHE 3HAYESHUS! TIMTAIOIIETO TOKa
Ha 3TUX 2JIEMEHTAX OT 3aJJaHHBIX I1apaMETPOB MOXKET MPH-
BOJMTH K 3HAYUTEJILHBIM OTKIOHEHUSIM TOPH30HTAIBHBIX
U BEPTUKAIBHBIX NpO(dMIeil BBIBEAEHHOIO IMPOTOHHOIO
My4Ka, a TaKKe K U3MEHEHHIO €T0 po0era, YTo HeraTHBHO
CKa3bIBAETCSl HA TOYHOCTH (POPMHPOBAHMUS TeparieBTHYC-
CKUX JI03HBIX nonei. Ilpu aToM mcrnone3yemas cucrema
KOHTPOJIS ITapaMeTPOB BBIBEJECHHOIO IPOTOHHOTO ITy4Ka
YKaKET Ha 9TH OTKIOHEHHSI, OJHAKO HE OIPE/ICIINT, KaKOH
MMEHHO TIOBOPOTHBIHN 3JIEKTPOMAarHUT HaXOJUTCS HE B pa-
0odeM pexxuMe.

KoHTposip mapamMeTrpoB TOKa Ha ITOBOPOTHBIX JJICK-
TPOMArHuTax OCYIIECTBISIETCS TIOCPEICTBOM  CHSITHS
BOJIGTMETPOM 3HA4YCHUS MAJAI0IIET0 HANpPSDKCHUS HA W3-
MEPHUTEIBHOM IIyHTE, BKIIOYEHHOM IOCIEI0BATEILHO B
nernu Harpysku. LIyHT mpeacTasiser co00i HU3KOOMHBIN
pE3UCTOpP, PE3YABTHPYIOIIEE COMPOTHUBIEHNUE KOTOPOTO
obmamaer TeMrepaTypHeIM Apeiidom. Tak, mpH UCIIONb-

JlaGoparopus sipepubIx npodnem uM. B. I1. [ xenenosa.
IIpoBepka cUMTHIBAIONIMX MEYATHBIX IUIAT Kamep Micromegas
i yctaHoBku ATLAS

The Dzhelepov Laboratory of Nuclear Problems. Checking of
the reading circuit plates of the Micromegas chambers for the
ATLAS facility
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30BaHUU MPEIM3NOHHOTO pe3ucTopa 250 MkOM Temrepa-
TypHBIH Jpeiid MoxeT cocTaBiate 1o 0,5%/°C. Taxxe
Ha Pe3yNbTUPYIONIEe 3HAYCHUE MaJAI0IIET0 HANPSKCHUS
Ha IIyHTE OKAa3bIBAaCT BIMSHME KOHTAKTHAs TPyIa, CO-
MIPOTUBIICHHE MPOBOJIOB OT IIYHTa JIO HCIOIb3yEMOTo
BOJIBTMETPA M TOTPEHIHOCTh KOHKPETHOTO BOJBTMETPA.
[Tpn u3MepeHnn TOKa MOPSAKA COTEH aMIIep HalpsDKeHNe
COCTABJISIET BCETO HECKOJIBKO MUJUIMBOJIBT, IIPU ATOM Tpe-
Oyemasi TOYHOCTh U3MEPEHHUH JOCTATOUYHO BBICOKA (OKOJIO
10 MxB). Takum 00pa3oM, HET BO3MOXKHOCTH JIOCTATOYHO
TOYHO OTCJICZINTh M3MEHEHHs MarHUTHOW MHIYKIUHM Ha
ANIEKTPOMArHUTE TOCPEJICTBOM M3MEPEHUS 3HAYCHHUS I1a-
JIAIOLIET0 HAMPSDKEHHUS Ha IIYHTE.

B cBsizu ¢ »TMM Obula pazpaboTaHa MHOTOKaHaIb-
Hasl CHCTeMa, MI03BOJISIIOLIAst H3MEPSTh HEMOCPEICTBEHHO
YPOBEHb MarHUTHON MHAYKLIUU HA IIOBOPOTHBIX JIEKTPO-
MarHvuTax KaHajla TpaHCIIOPTUPOBKU ITyYKa C IMOMOIIBIO
MHHHUATIOPHBIX TOJTYIPOBOAHUKOBBIX JATUYUKOB XOJLIA.
Be100op B KauecTBE M3MEPHUTENBHBIX JIEMEHTOB JaTUNKOB
Xomma 0OyCIIOBIIEH WX MalbIMH Ta0apuUTaMH, TOCTAaTO4-
HO BBICOKOH MarHUTHON YyBCTBHTEIBHOCTBIO, OBICTPO-
TOH H3MEpPEHUH, NPOCTOTOM CXEMAaTHUYeCKUX PELICHUH,
HU3KOM cToMMOCThIO. Pa3paboraHHas MHOTOKaHAJIbHAs
CHCTeMa MAarHWTHBIX W3MEPEHUH YCIICHIHO MPOIUIA TeX-
HUYECKUE MCIBITAHUS M B HACTOSINEE BPEMsI PETYISPHO

MPUMEHSIETCSl B ceaHcax MPOTOHHOM Tepanuu B Meauko-
texandeckoM komrutiekce JISTT OMSIN. Cuctema mo3Bodis-
€T OBICTPO M TOYHO OTCIICIKUBATH OTKJIOHCHHS MAarHUTHOM
WHIYKLIHUHU TOBOPOTHBIX 3JEKTPOMArHUTOB KaHalla TpaHC-
TIOPTUPOBKH ITy4Ka, ONPENEIACT CTEIEHb DTUX OTKIOHE-
HUH OT HOMHHAJBHBIX 3HAYCHNH, COOOIIACT TPEBOKHBIMU
CUTHAJIaMU ¥ MHJMKalKUeHd O KPUTUUECKOM IPEBBIIICHUU
BBICTABJICHHBIX YPOBHEW NPEJEIbHBIX OTKIOHEHUH, TEM
caMbIM o0ecreyrBaeT TPeOyeMyl0 «rapaHTHIO KauecTBay
JIy4€BOTO JICUCHHUS.

Aeanosé A.B., Muyein I'B. MHorokaHanpHas CHCTE-
Ma HU3MEPEHUST MAarHUTHBIX IMOJICH DJICMEHTOB KaHalla TpaHC-
MOPTUPOBKY IPOTOHHOIO IyyKa Ha OCHOBE JAaTYMKOB XOJlIa.
Mpenpunr OUAN P13-2017-16. Hdy6ua, 2017; Ilpubopsl u
TEXHHKA HKCIICPUMEHTA (HAIIPaBJICHO).

NabopaTtopusi HENTPOHHOM (hU3NKK
umMm. U. M. ®PpaHka

Hosble npo3paunble OKCU(MTOPUIHBIE I€pMaHATHO-
CHIIMKATHBIE CTEKJIOKEPAaMHKH, COAEpIKAllie HAHOKPH-
cramisl Er:PbF,, cuHTe3MpoBaHbI HA OCHOBE MCXOIHBIX
crekon cuctemel Si0,—GeO,—-PbO—-PbF,, nomuposan-
HBIX Er,O;.

JleTanbHO M3y4YeHbI CIIEKTPHI MOIVIOIIEH S HCXOIHOTO
cTeksa U cTekJokepaMuku. ITocnenusas xapakrepusyercs

tion. Matter effects definitely play a crucial role in Long
Baseline neutrino experiments. This effect enhances oscil-
lations for neutrinos and reduce for antineutrinos, thus it
changes event counts in experiments. The matter effect in
the NOvA experiment is about 20% (1.50). This value is
enough to have sensitivity to the mass hierarchy of about
30 in the best case. The DUNE experiment will have a
sensitivity to the mass hierarchy of better than 5o for all
values of dcp. The value of matter effect that produces this
sensitivity is about 30 % (80).

Kolupaeva L., Samoylov O., Shandrov I. Matter Effect in

Neutrino Oscillation for Long-Baseline Experiments // Part.
Nucl., Lett. 2017. V.17, No.7 (in press).

At the Medico-Technical Complex (MTC), DLNP,
JINR, the parameters of the therapeutic proton beam ex-
tracted into the treatment room are controlled by a sys-
tem of plane-parallel multiwire ionization chambers with
a set of semiconductor diodes, which provides on-line
information about the profile, dose rate, and path of the
proton beam. This parameter control is needed for pre-
cise reproduction of the dose fields calculated for each

~

patient and enables “quality assurance” of the radiation
treatment.

A specific feature of the proton beam formation and
transport from the JINR Phasotron to the treatment room
is that the spatial distribution of beam particles and their
average energy at the patient irradiation site can vary in a
wide range during the treatment session. This is primarily
because of magnetic field instability arising in the bending
magnets of the beam line. Deviation of the power supply
current in these elements from the preset parameters can
lead to appreciable deviations of horizontal and vertical
profiles of the extracted proton beam and a change in its
path, which negatively affects the formation accuracy of
therapeutic dose fields. The system used for controlling the
extracted proton beam parameters detects the above devia-
tions but cannot determine which of the bending magnets
suffers failure.

Bending magnet current parameters are controlled
by voltmeter readings of the voltage drop taken at the
instrument shunt series-switched into the load circuit.
The shunt is a low-ohmic resistor with temperature-
drifting resultant resistance. For example, when a preci-
sion 250-uQ resistor is used, the temperature drift can
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Jlaboparopust HelTpoHHO# Gu3uku nm. 1. M. Opanxka.
JletexTopHasi CCTeMa U IeIUeBblil pedprnkeparop
HelTpoHHoro audpakromerpa JJH-6

be as large as 0.5%/°C. The resultant voltage drop at
the shunt is also affected by the contact group, resistance
of wires from the shunt to the voltmeter, and voltmeter
error. When a current of hundreds of amperes is mea-
sured, the voltage reading is only a few millivolts, while
the required measurement accuracy is quite high (about
10 V). Thus, measurements of the voltage drop at the
shunt do not allow magnetic inductance variations in the
magnet to be traced accurately enough.

In this connection, a multichannel system was de-
veloped, which allowed directly measuring magnetic in-
duction at the beam line magnets by semiconductor Hall
probes. The Hall probes were chosen for their small size,
rather high magnetic sensitivity, high-speed measure-
ment, simple circuitry, and low cost. The developed mul-
tichannel system for magnetic measurements successfully
passed technical tests and is now regularly used in proton
treatment sessions at MTC. It fast and accurately detects
magnetic induction deviations in beam line magnets, de-
termines the amount of these deviations from the nominal
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The Frank Laboratory of Neutron Physics.
The detection system and the helium refrigerator of
the neutron diffractometer DN-6

values, produces audible and visual alarm when the preset
deviation threshold is exceeded, and thus enables the re-
quired “quality assurance” of the radiation treatment.

Agapov A. V., Mitsyn G. V. Multichannel System for Measur-
ing Magnetic Fields of Proton Beam Line Elements on the Basis
of Hall Probes. JINR Preprint P13-2017-16. Dubna, 2017; PTE
(submitted).

Frank Laboratory of Neutron Physics

New transparent oxyfluoride germanosilicate glass-
ceramics (GC) containing Er:PbF, nanocrystals have been
synthesized on the basis of SiO,—GeO,—PbO—PbF, ini-
tial glass doped with Er,0O5.

The absorption spectra of the as-cast glass and GC
have been thoroughly studied. GC is characterized by
intense yellow-green luminescence (CIE coordinates:
x=0.374, y=0.626; dominant wavelength is 559 nm),
which is ~ 12 times higher than that for the as-cast glass.
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WHTEHCUBHOM kenTo-3eneHoi momunecteniuei (CIE ko-
opaunatel: x = 0,374, y =0,626; ¢ JOMUHUPYIOIIEH JTH-
HOW BOJNHEI 559 HM), KOTOpas yCHInMBaeTcs B ~ 12 pa3 mo
OTHOIICHHUIO K UCXOHOMY CTEKITY.

[lepepacnpenenenue WHTEHCUBHOCTH MEXIY IOJIO-
CaMHy JIFOMMHECIICHIIMM B 3€IIEHOM W KpacHOW 00IacTix
CIIEKTpa TIOCJe TEPMHYECKOW O0OpabOTKHM CTeKJia WHTEp-
MIPETHPOBAHO HA OCHOBE M3MEPEHHS BPEMCHH JKH3HU HO-
HoB Er’" B BO3GyskaeHHBIX cocTosHUAX OT 4/ 11/2 1O H 1/2-
OOHapyKEHO CYIIECTBEHHOC YBEINYCHHE BPEMEHH YKU3HU
1St cocrostaus *F. o/2: 0T 0,6 MKC JUISl HICXOJJHOTO CTEKJIA JI0
71 MKc 1S CTeKIOKepaMHUKH. JIJIs CTeKJIOKepaMHKH 3aperu-
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crpupoBaHa YO an-KoHBEpCHOHHAA JIFOMUHECHeH M. B pa-
6ote 1MOIPOOHO 0OCYKIAIOTCS MEXAaHU3MBI AI-KOHBEPCHH
st 11 mepexonoB (cM. pucyHok) B YO, cuneil, KpacHOH U
UK obmactsix criekrpa.

Loiko P.A., Rachkovskaya G. E., Arzumanyan G. M. et al. //
J. Appl. Spectr. 2017. V. 84, No. 1.

Na6opaTtopusa MHpOPMaLMOHHbIX TEXHONOIMN

Corpynaukamu JIUT coBMecTHO ¢ yYacTHUKaAMH
MEeXIyHaponHoi koimabopanun CBM  paspabarbiBa-
IOTCSI CHCTEMBI CUMTBIBAHMS M cOOpa JaHHBIX JETEKTopa
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The redistribution of the intensity between green and
red emission bands after the heat treatment is explained
using data of the lifetime measurements for excited states
of Er** ions from *I;,, to 2H, ». In particular, a substantial
increase in lifetime of the *Fy, state from 0.6 us for the
initial glass to 71 us for GC has been detected. UV up-
conversion luminescence has been observed for the glass-
ceramics. In this study, the mechanisms of up-conversion
for 11 emission lines (figure) in the UV, blue, red, and IR
spectral regions are discussed in detail.

Loiko P. A., Rachkovskaya G. E., Arzumanyan G. M. et al. //
J. Appl. Spectr. 2017. V.84, No. 1.

Laboratory of Information Technologies

The LIT specialists in cooperation with their col-
leagues from the international CBM collaboration devel-
op the readout and data acquisition systems of the Ring
Imaging CHerenkov detector (RICH), an integral compo-
nent of the future Compressed Baryonic Matter (CBM)
experiment at the Facility for Antiproton and Ion Research
(FAIR) in Darmstadt, Germany. A detailed analysis of the
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readout and DAQ prototype has been conducted using the
data gathered during the tests of the CBM RICH proto-
type in the beam conditions at CERN and using the re-
sults of the laboratory measurements performed by means
of a specifically developed test stand. The readout and
DAQ module prototype consists of a Hamamatsu H12700
MA PMT, PADIWA preamplifier-discriminator boards,
and a TDC HUB board TRB v3. Calibration techniques
were developed and implemented along with the DAQ and
analysis code in the CbmRoot framework. Optimization
of the readout module components has been performed
what allows achievement of best timing characteristics in
the high beam rate conditions, expected at CBM. The ob-
tained sub-nanosecond time precision also allows one to
directly measure the time profile of the additional wave-
length-shifting films on top of the MA PMT windows and
investigate their effect on timing of the whole CBM RICH
readout chain.

The results of the analysis allow one to summarize
that the tested readout and DAQ chain is suitable for the
CBM experiment; however, improving some of the dis-
covered features will create an additional safety margin
and increase the system durability.
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yepenkoBckux kojer RICH skcriepumenta Compressed
Baryonic Matter (CBM), KOTOpBIii IUTaHUPYETCS Ha CTPOS-
memMcs yckoputeabHoM Komruiekce Facility for Antiproton
and Ion Research (FAIR) B Japmmraare (I'epmanmst). Ha
OCHOBE JIaHHBIX, COOPAaHHBIX B TEUCHUE ITyYKOBBIX TECTOB
B LIEPH, u pe3ynsraToB 1a00paTopHBIX H3MEPECHHUH C T0-
MOIIBIO CHENNAIBHO MOCTPOCHHOIO Ul ATOTO CTEHJA
MIPOBEJICH MOAPOOHBIN aHaIN3 MPOTOTUIIOB MOIYJICH cun-
TBIBAHMS U TIpHEMa JaHHbIX. [IpoToTHIT MOLyNst CUUTHIBA-
HUA BKJIoUaeT B ce0ss MA ®DY Hamamatsu H12700, ma-
Thl peaycunutenei-guckpumunaropos PADIWA u mna-
Ty TRB v3, Bemonsstomyro ¢pynkimn BIIT n konnenTpa-
Topa MaHHbIX. Pa3paboTraHo mporpamMMHOe oOecreUCHUE
npuemMa u ananuza qanHpix CBM RICH. Pazpaboransr me-
TOJMKH KaJTHMOPOBKH, U BBIITOJHEHA ONITUMU3ALIUS OTIENb-
HBIX KOMITOHEHTOB C IIETIBIO JOCTIKCHHS HAMIy4Ilero
BPEMEHHOTO pa3pelieHns A PETUCTPAIlMH OJUHOYHBIX
(hOTOHOB B yCIIOBUSIX BBICOKOH 3arpy’kKeHHOCTH KaHAJIOB,
oxunaemsrx B CBM. TIpuBoasaTcst BpeMeHHBIE XapaKTepH-
CTHKH KaK OT/AEJbHBIX KOMIIOHEHTOB, TaK M BCEH CHCTe-
MBI CUMTHIBaHHA. Taxke ¢ TIOMOIIBIO Pa3paboTaHHON CH-
CTEMBI CUMTHIBAHUS U cOOpa JJAHHBIX MPOBEAEHO MPSIMOE
W3MEpPEHNE BPEMEHHOTO MPOQUIST CMECTHUTENS CIIEKTpa
n-rep(eHmnIIa U OIIEHEHO eT0 BIMSHHE HA BPEMEHHBIC Xa-
pakTepucTUKH Beell cucteMsl cunteiBanuss CBM RICH.

Adamczewski-Muscht J. et al. // Part. Nucl., Lett. 2017.
V.14, No. 6 (in press).

The important direction of the theory of stochastic
analysis is a problem of finding and application of meth-
ods to the numerical solution of stochastic differential
equations (SDEs) or calculation of characteristics for their
solutions. The most common approach to the numerical
solution of SDEs is based on discretization of the time in-
terval and numerical simulations of the solution to SDEs
at discrete times. However, this approach gives algorithms
with much calculation time.

In order to receive a more effective algorithm for cal-
culation of characteristics for SDEs, we propose to use the
representation of the probability density function (PDF)
for solution of SDE by means of a functional integral and
methods for approximate evaluation of the arising func-
tional integrals. To represent PDF by means of functional
integral, we propose to use the Onsager—Machlup func-
tional technique. In order to evaluate the arising functional
integrals, a method is used which is based on distinguish-
ing among all trajectories a classical trajectory, for which
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[Tomy4yeHHBIE PE3yABTATHl TOCTATOYHBI IJISI MCIIOJb-
30BaHMsI UCCICIOBAHHOW CXEMbI CUUTHIBAHHS M CcOOpa
TaHHBIX B okcriepuMenTe CBM, omHako ycTpaHeHHE BBI-
SIBICHHBIX HEIOCTATKOB MMO3BOJIMT CO3/aTh 3amac mo 3¢-
(DeKTUBHOCTH W TOBBICUTh HAJIC)KHOCTh CHCTEMBI TPHU
JIOJITOBPEMEHHOW IKCIITyaTalliH.

Adamczewski-Muscht J. et al. // Part. Nucl., Lett. 2017.
V.14, No. 6 (in press).

BaXHBIM HampaBICHHEM TEOPUU CTOXACTUYECKOIO
aHaJIM3a SIBIISIETCS IOUCK U IPUMEHEHHE METOJIOB IS Ha-
XOJK/ICHHS YMCIIEHHOTO PEIICHNUS CTOXaCTHIECKUX T de-
peHnmanbHbIX ypaBHeHUH (C/Y) mnm HaxoxkaeHus 4duc-
neHHbIX Xapakrepuctuk C/1Y. Hanbonee obmmii mogxon x
gncneHHoMy pemeHnro C/Y ocHOBBIBaeTCS Ha JHCKPETH-
3ali¥ BPEMEHHOTO MHTEpBala M YHCIEHHOTO MOJEIHPO-
BaHus pemiennst CIY B AnuCKpeTHbIE MOMEHTHI BPEMEHH.
Ho 3TOT ozixoa NpuBOANT K alTOPUTMaM ¢ OONBIINM Bpe-
MEHEM BBIYUCIICHUIA.

st nosmyuennst 6osiee SJKOHOMHUYHOTO aJITOPUTMA BBI-
yucienns xapakrepuctuk CIY mpeanaraercs MCIONb30-
BaTh IpEJCTaBICHHE (YHKIUHU IUIOTHOCTH BEPOSTHOCTH
nepexona (PIIBII) s pemernns CAY depes ¢dyHKIHO-

JlaGoparopusi HEUTPOHHOH HHU3UKN
um. M. M. ®@panka. [locTaHoBKa HEUTPOHHOTO
I paKIMOHHOTO SKcrepuMeHTa Ha qudpakromerpe GABP

The Frank Laboratory of Neutron Physics. Preparation of
neutron diffraction experiment at the HRFD station
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HaJIBHBIM MHTETPaJl U METOAbl NPUOIMKEHHOTO BBIYHC-
JICHUS! BO3HHUKAOMIMX (DYHKIMOHAJIBHBIX HHTErPAJIOB.
Hus 3ammcn OIIBIT wepe3 ¢yHKIMOHANBHBIM HHTETpaj
ucronb3yercst Texuuka OHcarepa—Maxiyna (yHKIMOHa-
710B. JIJ1s1 BBIYMCIICHUS] BOHUKAIONIMX (PyHKIMOHAIBHBIX
HMHTErpajgoB MPUMEHEH METOJ, OCHOBAaHHBIN Ha BbIIENE-
HUU U3 BCEX TPACKTOPHUM KIACCUUECKON TPAEKTOPUH, IS
KOTOPOM AE€HCTBUE IPUHUMAET 3KCTPEMaAIbHOE 3HAYCHUE,
U Ha PA3JIOKEHUU JECUCTBUS OTHOCUTENBHO KIACCUYECKOM
TPAEKTOPHH.

Pabora BeInoIHEHa COBMECTHO ¢ Kojuieramu u3 Poc-
CHICKOTO YHHMBEpCHTETa APYKObI HaponoB M u3 WHcTu-
TyTa MaremMatuku HaunonanbHON akanemuu Hayk beno-
pyccun.

Aiipsn 2. A. u Op. // Marem. monenupoBanue. 2017. T.9,
Ne3.C.339-348.

Na6opartopus paguaunoHHom 6uonoruu

B cexrope actpobuonornn Jlaboparopuu panuanu-
onHoil Omonornu OUSN BBemeH B SKCIUTyaTalniO CKa-
HUPYIOIINI SJIeKTPOHHBIA MHUKpockonm Tescan Vega 3
(mpousBonctBa Yexum). HOBBII HMHCTPYMEHT HCTIOINB-
3yeTcsl JUlsl TIOMCKa MCKOIAeMbIX OCTAaTKOB OKaMEHEJbIX
MHUKPOOPIaHU3MOB B YIIIHCTBIX XOHJpHUTaxX. B kadecTse
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MEPBBIX 00pA3LOB s MCCICAOBAHUS B3SITHl YIIHCTBHIE
XOHAPHUTHI (MeTeopuTsl): Opreit (Ppannms) u Mypuancox
(ABctpammus). B xone uccnenoBaHus yCTaHOBICHO, YTO 3TH
METEOPHTHI COZIEPKAT OOJIBIIOE KOINIECTBO XOPOIIO CO-
XPaHMBIINXCS OCTaTKOB IIMaHOOAKTEPHUHi, TaTOMEH, 1pa-
3MHO(UTOB M JIPYTHMX MHUKPOOPraHW3MOB. B wacTHOCTH,
Ha CBEXHX CKOJIaX BHyTPEHHHUX MOBEPXHOCTEH MeTeopuTa
Opreii BriepBbie ObUTH OOHAPY)KEHBI MAHIUPH THATOMEH.
PeHTreHoBCKHMI SHEProANCIIEPCHOHHBII MUKpOaHAIN3 00-
pa3loB yKa3bIBacT Ha TO, YTO JUATOMOBBIC BOJIOPOCIHU B
mereopute Oprei SBISIIOTCS IpeBHUMU MHUKpodoccuiu-
SIMH, @ HE COBPEMEHHOM OMOJIOTNYECKOi KOHTaMUHAIUEH.

Mereoput Opreii ncciieoBad HauboJiee AeTaAIBHO U3
BCEX ACBATU YIIIMCTBIX XOHAPUTOB, U3BCCTHBIX Ha 3emute.
Cyns no pacyeTaM TPaeKTOPUH MaEeHUs, CAMbIM BEpOST-
HBIM POAUTECIIBCKUM TEJIOM JJIA HETO 61)1.]'[3. OJIHA U3 KOMCT
cemeiictra IOmmrepa. MccnenoBanus coctaBa METEOpHUTA
Opreii noka3ajiu, YTO OH COACPKUT YIIEPOA, BHE3EMHYIO
BOJY, MarHeTUT, KPEMHHUEBYIO KHCIIOTY, INIMHUCTBIE MU-
HEpasibl, SIICOMUT, TUIIC, CEPIIEHTHH, XJIOPUT U CIOKHBIH
MOJIMMEPHBIN YIIIEPOAUCTBI MaTepuall, KOTOpbId Hepac-
TBOPHM B BOJIE M ITOX0XX Ha TYMHWHOBBIE BEILIECTBA, TOP(
1 yTOJb.

JlnatoMOBBIE BOJIOPOCIM TPEACTABISIIOT co00i (oTo-
CHHTETHYECKHE BOIIOPOCIH, OOUTAIOIINE B PA3JIMYHBIX BO-

the action takes an extreme value, and decomposition of
the action with respect to the classical trajectory.

The investigation is performed in cooperation with
colleagues from the Peoples’ Friendship University of
Russia and the Institute of Mathematics of the National
Academy of Sciences of Belarus.

Ayryan E. A. et al. // Math. Models Comp. Simul. 2017. V.9,
No.3. P.339-348.

Laboratory of Radiation Biology

A Czech-made Tescan Vega 3 scanning electron
microscope (SEM) has been put into operation at the
Astrobiology Sector of the Laboratory of Radiation
Biology of the Joint Institute for Nuclear Research. This
new instrument is used to search for fossilized remains of
microorganisms in carbonaceous chondrites (meteorites).
Samples that were initially studied include the Orgueil
(France) and Murchison (Australia) meteorites. They have
been found to contain a wide variety of well-preserved re-
mains of cyanobacteria, diatoms, prasinophytes, and other
microorganisms. In particular, frustules of pennate dia-
toms were found in a freshly fractured interior surfaces of

EI

the Orgueil meteorite, which represents the first detection
of diatoms in the Orgueil meteorite. An energy dispersive
X-ray microanalysis of the samples shows that the diatoms
in the Orgueil meteorite are ancient microfossils and not a
modern biological contamination.

The Orgueil meteorite is the most extensively investi-
gated of all of the nine carbonaceous chondrites known on
the Earth. The trajectory calculations showed that the most
probable parent body of the Orgueil meteorite was a comet
of the Jupiter family. Orgueil meteorite composition stud-
ies showed that it contained carbon, extraterrestrial water,
magnetite, silicic acid, clay minerals, epsomite, gypsum,
serpentine, chlorite, and a complex polymeric carbona-
ceous material insoluble in water and resembling humic
substances, peat, and coal.

Diatoms are photosynthetic algae that inhabit aqueous
environments all over the Earth. The dominant component
of the phytoplankton, diatoms form the base of the ma-
rine food chain and play a decisive role in the carbon and
silicon cycles; they are responsible for ~20% of global
carbon fixation and replenish a large portion of the oxygen
of the atmosphere.
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Puc. 1. naromen B mereopure Opreii u DJIC-kapThl pacmpese- JTHBIX Cpe/ax 1o BCel ruranete 3emirst. J[natomen sBISTIOTCSI
neHust sneMenToB. Macuirat nuneiiku 10 Mkm JIOMHHHUPYIOIIAM KOMIIOHEHTOM (PUTOIIIAHKTOHA M OCHOBOM
MOPCKOM NUILEBOM LIENH; OHU UIPAIOT PELIAIOLIYIO POJlb B
KPYTrOBOPOTE yIiepona U KPEeMHHS. DTH BOIOPOCIH OTBET-
cTBeHHHI 32 ~20% m100apHON (HUKCAIMU yIaepoaa U mo-
TIOHSIOT OOJBIIYIO YacTh KUCTIOpoaa B atMochepe 3eMn.

B o6pasme «Org 2838 Al» mpu momomm CKaHupy-
IOIIETO AIEKTPOHHOTO MuKpockomna Tescan Vega 3 Obutn
0oOHapyKEHBI IIEJIbIe TTAHIIUPU OKAMEHEINBIX JAUAaTOMOBBIX
Bogopociueid. IlomydeHsl MEKTPOHHBIE MHUKpO(OTOrpa-
(um 1MaToMOBBIX Bopopociei (puc.l), a Takke C Io-
MOIIBI0O METO/Ia PEHTTEHOBCKOM 3HEpProAMCIEepCUOHHON
CHeKTpockomny 2D KapThl pacrpenesieHus] 3JIEMEHTOB.
KapTb! moka3sIBatoT, 9TO MAHIHUPH AUATOMOBBIX TTOKPBITHI
U 3aIIO0JTHEHBI CYab(aToM MarHus.

JInis OTIeHKH KadecTBa M300paKeHHUH, MOMyJaeMbIX C
moMoInIsi0 MuKpockona Tescan Vega 3, O6butn mpoaHanu-
3UPOBAHBI JIEKTPOHHBIE MUKpPOGOTOrpaduu COBpEeMEH-
HBIX 36MHBIX JMATOMOBBIX BOmOpocieil. B pesymbrare mo-
JIy4eHbI Ype3BbIYaiiHo KadecTBeHHbIE 2D u 3D m3o0paxe-

HUA 9TUX PPEKTHBIX MOPCKHMX JAUATOMOBBIX BOAOPOCIIEH
s (puc.2).
Mg S O Si

A. K. Piomun, M. U. Kanpanos

SEM

Fig. 1. Pennate diatoms in the Orgueil meteorite and EDS maps
of the element distribution. The scale bar is 10 gm

Puc.2. CoBpemeHHbIE
3eMHbIE MOpPCKHE aua-

TOMOBBIC BOJOPOC-
m1 u3  Kamupopuun
(CLIA)

Fig.2. Modern terres-
trial marine diatoms
from California, the

USA
0y et
SEM HV: 10.0 kV WD: 4.50 mm el VEGA3 TESCAN| SEM HV: 10.0 kV WD: 4.62 mm VEGA3 TESCAN|
View field: 188 pm SEM MAG: 5.21 kx 50 pm View field: 2563 pm SEM MAG: 4.10 kx 80 pm
Det: SE Date(m/diy): 06/30/17 Performance in nanospace Det: SE Date(midey): 05/30/17 Performance in nanospace
Complete frustules of fossilized diatoms were discov- Modern terrestrial epiphytic diatoms were imaged and

ered in the sample Org 2838 Al with the Tescan Vega 3 analyzed to evaluate the imaging properties of the Tescan
microscope. The diatoms were imaged (Fig. 1) and, using ~ Vega 3 SEM, and extremely high-quality 2D and 3D im-
energy dispersive X-ray spectroscopy, 2D X-ray maps ages of these spectacular marine diatoms were obtained
were produced that show the distribution of relevant ele- (Fig.2).
ments. The maps indicate that the diatom shells are coated

and filled with magnesium sulphate.

A. Ryumin, M. Kapralov
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Y4ye6GHO-HayYHbIN LEeHTp

Yuebnslii npouecc. B xonue utons 16 cryneHros Oa-
30BOM Kadeapsl QyHIAMCHTAIBHBIX U MPUKIAIHBIX TPO-
6nem ¢uzuku mMukpomupa MOTU 3amurnnm GakanaBp-
CKHE U MarucTepckue padoThl.

MesxnayHapoaHasi JeTHSISl CTyleH4YecKasl NMPaKTH-
Ka. 29 Mas cTapToBaJl EPBBIN 3TAIl MPAKTUKH 10 HAIpaB-
nenusM uccienoBanuit OUSIN: Ha tpu Hegenu B JlyOHY
npuexanu 15 crynenros u3 8 By3oB FOAP. Bnepssie ad-
PHUKAaHCKHE CTYACHTHI MoObIBaMM Ha npaktuke B OMSIU
B 2007 r, ¢ Tex mop yxxe 288 mpencraBureseil appukaH-
CKOTrO KOHTUHEHTA CTAJIN €€ YYaCTHUKAMHU.

B mporpammy NpakTUKH BXOAWIN O3HAKOMHTEIb-
HBIC JICKIIMU O JIeSTENbHOCTH Jabopatopuit MHcTHuTyTa,
sKcKypcuH. OCHOBHOE BpeMsl MPAKTHKN OTBOJIMIIOCH BBI-
TIOJTHEHHIO y4eOHO-NCCIIEJOBATEILCKUX TTPOEKTOB. B mo-
CIIEAHMN JEHb YYaCTHUKU IPEACTaBUIIA OTYETHI-IIpe-
3CHTAIlH O BBIMOJHEHHOW padore. B KymwsTypHYyIO mpo-
rpaMMy ObUTH BKITIOUEHBI SKCKypcuu B TBepb 1 MOCKBY, a
Takke «MexIyHapoaHoe yTpo» B BuznT-nienTpe OMAN,
I7ie MIPAKTUKAHTHI TIO3HAKOMUIIMCH C UCTOPHEH M KyJbTY-
poii Poccun n pacckasainy 06 MCTOPUH U TPaIUIINSIX CBOCH
CTpaHBHI.

st yqactuss BO BTOPOM 3Tare NPAKTHKH, KOTOPBI
poxoani co 2 mo 22 utons, B JlyOHy mpuesxanu CTyIeH-
THI U3 €BPONEHUCKUX rocynapcTB-wienoB OUSAN.

JleTnsisi crynendyeckasi nporpamma OUSHN. B ner-
Hel ctyneHuyeckod nporpamme 2017 r. npuHsUIM yyacTHe
49 crynenToB u acnupanToB u3 benopyccun, boarapuu,
Erunra, Ucnannu, Kazaxcrana, Kyosr, Mekcuku, [Tonmpmmm,
Pympramm, PO, Cepbun n Ykpaunsl. YyactHukH n3 Poccnn
npeacrasasiin MI'Y, MUOU, MOTH, Bnagumupckuid,
Boponexckuit, Upkyrckuii, Cankr-IletepOyprekmii ro-
cynapcTBeHHbIe yHUBepcuTeTsl, CankT-IlerepOyprekuii u
ToMckuit TOTUTEXHUYECKHE YHUBEPCUTETHI.

4-8 Hezmenb OTBOMUTCS [UIS BBITMIOJHEHUS CTY/ACH-
YECKHX HCCIIEA0BATEIbCKAX IPOEKTOB B paMKax TeM
[TpoOieMHO-TEMAaTHYECKOr0 IUIaHa HAy4HO-HCCIIE0Ba-
TENBCKUX PAabdOT M MEXIYHapOAHOTO COTPYIHHYECTBA
OUAN. HaydHele HampaBICHHS JETHEH CTYICHUYECKOM
mporpammel OIS B 2017 r:

* TEOpETHYECKasl 1 MaTeMaTHuecKas (GU3HKa;

* (U3HKA IEMEHTAPHBIX YACTHUII;

* sepHast (QU3NKa;

* HEWTpOHHas (PU3MKa;

* (U3MKA KOH/ICHCUPOBAHHBIX CPE;

* PagnoOHOIOTHYECKHE HCCIICI0BAHMS;

* CETH, KOMITBIOTHHT, BBIYUCIUTENIbHAS (HU3HKA;

University Centre

Educational Process. At the end of June, sixteen stu-
dents of the JINR-based Department of Fundamental and
Applied Problems of Microworld Physics of MIPT de-
fended their Bachelor and Master theses.

International Student Practice. On 29 May, 15 stu-
dents from 8 universities of South Africa came to JINR
to participate in Stage 1 of the three-week International
Student Practice in JINR Fields of Research. Since 2007,
288 representatives of RSA have been its participants.

The programme included visits to the JINR Labora-
tories and introductory lectures on the research conducted
there. Most of the time was traditionally dedicated to work
on the research projects. The last day was devoted to the
project presentations made by the students. The social pro-
gramme featured excursions to Tver and Moscow, as well
as the “International Morning” at the JINR Visit Centre,
where the participants got acquainted with the history and
culture of Russia and, in their turn, reported on the tradi-
tions of their countries.

EI

Stage 2 of the International Student Practice for par-
ticipants from the European Member States of JINR was
held on 2-22 July.

Summer Student Programme. 49 students and
postgraduates from Belarus, Bulgaria, Egypt, Spain,
Kazakhstan, Cuba, Mexico, Poland, Romania, Russia,
Serbia, and Ukraine have become participants of the
Summer Student Programme 2017. The participants
from Russia represent MSU, MEPhI, MIPT, Vladimir,
Voronezh, Irkutsk, and St. Petersburg State Universities, as
well as St. Petersburg and Tomsk Polytechnic Universities.

4-8 weeks are devoted for the implementation of stu-
dent research projects in the framework of the thematic
plan of scientific research work and international coopera-
tion of JINR. The scientific directions of the JINR Summer
Student Programme in 2017 are:

* Theoretical and Mathematical Physics;

 Elementary Particle Physics;

* Nuclear Physics;

* Neutron Physics;

* Condensed Matter Physics;

» Radiobiological Research;
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Jly6na, 29 mast — 17 urons. 1-# sTan NpakTHKH 110
HanpasieHusM uccnenosanuit OUSN mis crynentos u3z FOAP

* Networks, Computing, Computational Physics;

» Accelerator Technology;

¢ Particle Detectors;

» Applied Research Using Nuclear Physics Methods.

Visits. Introductory programmes including lectures
and excursions to JINR, hands-on activities in the UC
Physics Lab, visits to the JINR Museum and the University
of Dubna were organized:

e on 27-29 March — for high-school students from
the Stavropol Krai;

* on 28 March — for high-school students from the
Dmitrov district, Moscow region;

* on 7 April — for high-school students of Moscow
school No. 880;

e on 10 May — for a group of students of
the Dolgoprudny Physical and Technical Lyceum
n.a. P.L.Kapitsa;

e on 7 June — for students of Moscow school No. 444;

e on 13 June — for school students from Berlin;

e on 19-21 June — for teachers from Israel.

On 20 April, the delegation from the Moscow
Polytechnic University got acquainted with the education-
al programmes of JINR and the basic facilities of FLNR.

On 20 April, in the framework of the Training for spe-
cialists from the JINR associate Member States and part-
ner countries, the guests were welcomed at the University
Centre, where S.Pakuliak made a presentation on the
educational programmes and opportunities provided by

EI

Dubna, 29 May — 17 June. Stage 1 of the practice course in
JINR research trends for students from RSA

the Institute for foreign students, and K. Klygina conduct-
ed demonstration and discussion of the project “Virtual
Laboratory of Nuclear Fission”.

Scientific Quest on the International Children’s
Day. On 1 June, a scientific quest was organized for Dubna
children by the representatives of the Physics and Maths
Open Classroom at UC and the Club of Future Scientists
at the JINR Museum. The children united in teams par-
ticipated in entertaining competitions and experiments and
witnessed physical demonstrations by the high-school stu-
dents from the Physics and Maths Open Classroom. The
holiday ended with a demonstration of experiments with
liquid nitrogen.

Video Conferences. On 12 April, the video broad-
casting of the regular session of the joint seminar “Physics
at the LHC” was made available for the participants from
JINR. The programme of the seminar included a lec-
ture “Multiparton Interactions in QCD (Double Parton
Scattering)” by Prof. A.M. Snigirev (SINP Moscow State
University, Moscow). The UC system of videoconferenc-
ing allowed taking part in the discussion at the point of
bilateral access.

Skill Improvement. On 25 April, a training on the
Basics of Fire Safety was organized for 64 JINR staff
members responsible for gas-welding and other fire opera-
tions.
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* YCKOpHTEJbHAs TEXHHKA;

* JICTEKTOPHI YaCTHUII;

* NPHKJIAJHBIC UCCIICIOBAHMUS C IPUMEHECHUEM METO-
JIOB siiepHOH (pr3nKy.

Busutbl. O3HaKOMUTEIBHBIE TIPOrPAMMBI, BKIIIOUaB-
1IMe JISKIIMU U 3KCKypcuu B saboparopun OUSIN, noce-
menne Myses uctopun Hayku u Texaukun OWSUN, ma6o-
paTopHbIe PabOTHI B IIKOJIBHOM (PU3MUECKOM MPAKTHKyMe
YHII, 3HaKoMcTBO ¢ YHUBepcUTEeTOM «J{yOHa», OBLIH Op-
TaHU30BaHbI:

e 27-29 wmapra s
CraBpononbCKoro Kpas;

CTapUICKJIaCCHUKOB us3

+ 28 mapTa I CTapIICKIACCHUKOB U3 [IMUTPOBCKOTO
paiiora MocKoBCKoii 001.;

e 7 ampens AJisg CTapHICKJIACCHUKOB MOCKOBCKOM
mKoasl Ne 880;

* 10 mas pgns rpynnel yyammxcss ®dusrex-nuues
nm. I1.JI. Karmnner (JJonronpymaeiii MockoBcekoit 001.);

e 7 wroHs jutst yyammxcst mkoissl Ne444 (Mocksa);

* 13 urons /Ui MKOIBHUKOB U3 bepnuna;

e 19-21 urons ms yunteneit uz zpanms.

Jy6na, 25 nions — 1 urons. kona s yanteneit pusukn
u3 crpan-yuactaun OVSAN

AT THE LABORATORIES OF JINR

20 ampens nenerarusi MOCKOBCKOTO TOJUTEXHUYE-
CKOTO YHHBEPCHTETa MMO3HAKOMMIIACh C 00pa30BaTeIIbHbI-
mu niporpammamu OSSN u 6a30BeiMu yeTanoBkamu JISIP.

B pamkax mnpoBemeHHs CTaXHPOBKH ISl CICLH-
QJINCTOB M3 aCCOLMMPOBAHHBIX CTPAH-YYACTHUIl U CTPaH-
naptHepoB OMSN 20 anpens Ha BcTpeue B YHIL ro-
cTsiM OblIa TIpeyiokeHa Tpe3eHTanus 00 o0pa3oBaTelb-
HBIX IpOrpaMMax M BO3MOXKHOCTSIX, MPEIOCTaBIISEMBIX
WHCTUTYTOM MHOCTPAHHBIM CTYJACHTAM, a TaKXKe JICMOH-
cTpauusi 1 o0cyxieHue npoexra «BupryanpHas nadopa-
TOPHS SIIEPHOTO ACTCHUS.

Hayunblii kBecT B MexayHApPOAHBIN AeHb 3alH-
ThI AeTel. | UIOHS Ui TyOHCHCKUX JCTCH MpeICcTaBUTe-
JSIMH (PU3HKO-MaTeMaTn4eckoro Qakynasratuba mpu Y HL]
u Kiry0a Oymymmx ydeHsIx mpu My3ee UCTOpUH HAyKU U
texHuku OV 6b11 OpraHn30BaH Hay4dHBIN KBECT. [letn,
00beMHEHHBIC B KOMAH/Ibl, Y4aCTBOBAJIU B 3aHUMATCIIb-
HBIX KOHKYpCaX M 3KCIIEPUMEHTAaX, TTO3HAKOMIIUCH C (pH-
3HMYCCKUMH OIBITAMH, MOJATOTOBICHHBIMU CTapIIeKIacc-
HUKaMH 13 (U3UKO-MAaTeMaTHYeCKoro (paKyabTaTHBa.
3aBeprimics Mpa3HUK JEMOHCTPAIMEH OMBITOB C JKHUJI-
KHM a30TOM.

Dubna, 25 June — 1 July. The school for teachers of physics
from JINR Member States
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Bugeoxondepennusi. Buaeorpancnsauus odepen-
HOTO 3acelaHusi OOBEOUHEHHOro cemuHapa «Pusnka
Ha LHC» Obuma opraHm3oBaHa UIs €TO YY9aCTHHKOB W3
OUAN 12 ampens. B mporpamMve cemmHapa — JEKITUSL
«MmuoronapronHsle B3aumopeicTBust B KXJI (mBoitHOE
MapTOHHOE paccesHue)» mnpogeccopa A.M.CHurnpesa
(HUMAD MTI'Y, Mocksa). biarogapst cucreme BUICOKOH-

Jy6Ha, 1 utons. YuactHuky akuuu [lepBoro kanama «Ctanb
nepBBIM!» Ha SKCKypcuu B JlabopaTopun (pU3HKH BBICOKIX
suepruit um. B. . Bekcnepa u A. M. banauna

(hepeHnMI MOXKHO OBLIO MIPUHATH YUaCTUE B TUCKYCCHH B
TOUYKE ABYCTOpPOHHero nocryna B YHII,

oBbrmenne kBaaupukanuu. 25 arpeist ObIIO Op-
TaHW30BaHO OOydYEHHE IO MIPOTrpPaMMe MOKAPHO-TEXHUIE-
CKOro MHHUMYyMa 1115 64 corpyaauxos OV, BeImonHA-
IOIINX Ta30CBAPOYHbIC U IPYT'He OTHEBbIC paOOTHI.

Dubna, 1 June. The participants of the promotion event of TV
channel 1 “Be number one!” on an excursion at the Veksler and
Baldin Laboratory of High Energy Physics
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MuxkpocTpunsl U nukcean meranpoexkra NICA

Ceroans ycmex Jto0Oro sKCHeprMeHTa B 00IacTH
(PM3MKM YaCTHUI] U aTOMHOTO S/Ipa 3aBHCUT OT TOTO, C Ka-
KHMM Pa3pelIeHNEeM U TOUHOCTBIO BBINTOTHEHBI U3MEPEHUSI.
B »TOoM cwmpbicie o0e 0a30Bble MHOTO(YHKIHMOHAIBHBIE
YCTaHOBKH, co3/aBaeMblie B JIOBD B pamkax meramnpoex-
ta NICA, He sBnsitorcs uckimodeHueMm. CepaneM KaxIoi
n3 HUX — 1 BM@N, co3naBaeMoi Juist SKCIIEPUMEHTOB C
MOKOSIIIUMHUCS siApaMu MuteHy, 1 MPD, npoextupyemoit
JUIS U3Y4YEHUS CTOJIKHOBEHUH TSKENIBIX MOHOB B CUCTEME
BCTPEUYHBIX ITYYKOB, SIBJISIETCS BBICOKOTOYHAsI OBICTpast
TpeKoBasl CHCTEéMa IIHMPOKOM amepTyphl, MOMEIICHHAs B
MarHuTHOE TOJIe 7Sl U3MEPEHUs UMITYJIbCOB BTOPUYHBIX
YacTHUI] 110 KPUBHU3HE UX TPAEKTOPUHA. DTH TPEKOBBIE CH-
CTEMBI, 110 CyTH, COCTaBHbIE: BHICOKOTOUHYIO U JOPOTYIO
KPEMHHEBYIO YacTh CPaBHUTEIBHO Majloi IMJIOIMIAgN J0-
MOJTHSIOT Ta30Bble YCTPOWCTBA MEHBIIETO MPOCTPaH-
CTBEHHOTO paspelieHus, Ho Oombmel miomam — GEM
kamepsl B ciryyae BM@N u TPC B ciiyuae MPD.

[ToMuMO TOBBITIIEHHS TOYHOCTH U3MEPEHUH, 0COOEH-
HO B 00JIACTH MaJIbIX ITOTIEPEYHBIX UMITYJIbCOB, UMEHHO Ha
KPEMHHEBBIE TPEKOBBIE CUCTEMBI JIOKUTCSI OTBETCTBEHHAS
3a/1a4a BBIJICJICHUS PACIIa 0B CTPAHHBIX YaCTHUI] U THIIEPD-

Yu. A. Murin

saep (BM@N u MPD), a Takke o4apoBaHHBIX ME30HOB
KaK CBOEOOpa3HBIX «CBUJETEJCH» CKAaToro OAPHOHHOTO
BEIIECTBA, HAa H3y4eHHE KOTOPOTO HallelleHa YCTaHOB-
ka MPD.

MarnuTtHoe mosne ycTaHoBkd BM@N HampariieHO
NEPIEHAUKYIAPHO, a B MPD — B1iosb ocu Iyuka, 4to Je-
JIaeT Pa3HbIM BHUJ MX TPEKOBBIX CUCTEM — C IIaHApHOMN
reomerpuerd it BM@N (puc. 1) u ¢ nwimHIpUYeCcKoi
g MPD (puc.2). Ho He TONBKO 3TUM CHCTEMBI OTJINYA-
I0TCS IPYT OT Apyra.

VYeranopka BM@N pacnionaraercsi Ha BBIBSJICHHOM
My4Ke HYKJIOTPOHA C IUIAHUPYEMOW HHTEHCUBHOCTBIO HO-
HOB 30J10Ta ¢ sHepruei 10 4,54 IT'HB B HECKOJIBKO €TUHUI]
10° HoHOB 3010Ta B CeKyHy. YCTAHOBKA MpeIHA3HAYCHA
JUIsl pabdoThI B YCIIOBHSX OOJBIIMX PaJMallMOHHBIX 3arpy-
30K JUISI U3YUEHUS PEIKUX MPOILIECCOB, TAKUX KaK POXKAE-
HUE KacKaJIHBIX YaCTHI[ BOJM3M TOpora MX oOpa3oBaHUs
WM o0pa3oBaHUE HOBBIX, €II€ HE OTKPBITHIX JIETKUX TH-
nepbsiziep, 00pa3yroNIUXCcsl B IIEHTPAIBHBIX CTOJIKHOBEHHU-
X si7iep 30510Ta. XOTsl OKUAAEMbIe 3arpy3KH YCTPOHCTBA
3HAYUTENbHBI — 710 10 MI'I{ 1t COOBITHIA THITAa minimum
bias 1 okoso 500 xI'1y ISt HIEHTPATBHBIX CTOJIKHOBEHUH,

Microstrips and Pixels of the Megaproject NICA

Today the success of any experiment in the field of
particle or nuclear physics depends on the resolution and
accuracy of the measurements taken. In this sense, both
multifunctional detector setups to be created at VBLHEP
under the megaproject NICA are no exceptions. The heart
of both of them, the BM@N, currently under development
for experiments with stationary target nuclei, as well as the
MPD, designed to study heavy-ion collisions in the system
of colliding beams, is a high-precision large-area tracking
system placed in a magnetic field to measure momentum
of secondary particles by the curvature of their trajectories.
These tracking systems are essentially composite: a high-
precision expensive silicon part of a relatively small area
is supplemented with gas devices of smaller spatial reso-
lution but larger areas — GEM chambers in case of the
BM@N, and TPC in case of the MPD.

In addition to increasing the measurement accuracy,
especially in the region of small transverse momentum,
it is the silicon tracking systems that are responsible for

EI

identifying the decays of strange particles and hypernu-
clei (BM@N and MPD), as well as of the charmed mesons
considered to be “the witnesses” of a compressed baryonic
matter to study with the MPD.

The magnetic field of the BM@N setup is directed
perpendicularly, while in the MPD, along the beam axis
bringing difference in the layout of the systems — with
planar geometry for the BM@N (Fig.1) and cylindrical
one for the MPD (Fig. 2). But not only this makes the sys-
tems different from each other.

The BM@N setup is located at the extracted
Nuclotron beam area destined to work with a load of a
few units 10° 4.54 GeV gold ions per second. The de-
vice is designed to work under conditions of large radia-
tion loads to study rare processes, such as the production
of cascade particles near the threshold or searching for
new, not yet experimentally observed, light hypernuclei
formed in central collisions of gold nuclei. Although the
expected collision rates are significant — up to 10 MHz
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Puc.1. Cxemaruueckuil BUA YETHIPEXCIOWHONH KpeMHHUE-
BOI1 TpekoBoii cucteMbl BM@N

Fig. 1. Schematic view of the Silicon Tracking System
(STS) of the BM@N

Puc.2. IlpeamonaraemMoe MOCTPOCHHE MECTUCIOWHON CH-
CTeMbI U3 MOHOJHMTHBIX MHUKCENbHBIX ceHcopoB ALPIDE
st yeraHoBku MPD

Fig.2. Tentative design of the six-layer Internal Tracking
System (ITS) of the MPD built of ALPIDE monolithic ac-
tive pixel sensors

for the minimum bias events and about 500 kHz for the
central collisions ones, the multiplicity of secondary
charged particles in this case is relatively moderate —
about 30 and 100, respectively. Under such conditions,
it is preferable to use silicon double-sided microstrip de-
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MHOKECTBEHHOCTH BTOPHUYHBIX 3apsHKEHHBIX YaCTHI
B 9TOM CITydae CpPaBHUTEIHHO HEBEIHKH — mopsaka 30 u
100 cooTBeTCTBEHHO. B TaKkuX yCIIOBHSX B Ka4ECTBE TO3HU-
IIMOHHO-YYBCTBUTEIBHOTO 3JIEMEHTa (CEeHCOpa) CHCTEMBI
MPEINOYTUTEIBFHO HCIIOIb30BaTh KPEMHHEBBIE JBYCTO-
POHHHE MUKPOCTPHIIOBBIE IETEKTOPHI.

OKCTIepUMEHTAJIBHBIE YCIIOBUS, C KOTOPBIMH CTOJI-
KHeTcsl ycraHoBka MPD, HanpoTHB, XapaKTepHu3yroTcs To-
BBILIEHHON MHO)KECTBEHHOCTBHIO BTOPHYHBIX 3apSKCHHBIX
gactui — 10 10° B ciyuae HEHTPATbHBIX CTONKHOBEHHI
saep 30JI0Ta NPH MaKCUMajbHOW DHEPrHH KoJulaiinepa
NICA, a pacnajsl raBHOH! LeIM pacoO3HAaBaHUs — Oua-
posannpix Mesonos D — K- 7" (3,8%), D" — K n'z"
9,5%), DE—K K'n" (52%), A.—p.K 7" (50%)
B OCHOBHOM IIPOU30MIYT B HEMIOCPEICTBEHHOW OIM30CTH
OT MEPBUYHON TOYKM B3ammopewncTBus — ct= 123, 312,
150, 60 MM coorBeTcTBEHHO. IlocienHee 0OCTOSTENb-
CTBO BBIHY)KIA€T pacIojararh MepBble LIIHHIPUIECKUE
IIOBEPXHOCTH BHYTpeHHero Tpekepa MPD Ha mnpenens-
HO MaJIBIX PAcCTOSIHUSAX — BCETO JIMIIb B HECKOIBKHX
JeCATKaX MHJUIUMETPOB OT TOYKH CTOJIKHOBEHHS SIIEp.
EnnHCTBEHHBIMHU CEHCOpPAaMH, KOTOPBIE CMOTYT PaboTaTh B
TaKUX yCJIOBHSIX, OKa3bIBAIOTCS] TBEPOTEIBHBIC MHUKCENb-
Hele ceHcopbl ALPIDE u3 uncina HoBeWmmx pa3paboTox
IEPH c pa3smepom nukcens nopsiaka 20-30 Mxwm.

tectors as the position-sensitive elements (sensors) of the
system.

The experimental conditions faced by the MPD, on
the contrary, are characterized by increased multiplicity of
secondary charged particles — up to 10* in central col-
lisions of gold nuclei at maximum energy of NICA col-
lider. The decays of the particles with open charm to be
hunted for with the tracking system by identification of
rare decays D' — K 7" (3.8%), D" —> K 7" " (9.5%),
DY - KK'zn" (52%), 2, — p,K " (5.0%) to occur
in the very vicinity of the primary interaction point —
ct=123, 312, 150, 60 um is a very challenging task
which can be solved with the silicon pixel system only, the
most modern version of which is the ALPIDE Monolithic
Active Pixel Sensors (MAPS) with pixel size 20-30 um
developed by the ALICE ITS Upgrade team at CERN.

Despite the fact that solid-state strip and pixel sys-
tems have significant advantages over gas-based ones,
their wide introduction into the practice of physical ex-
periment in view of their cost and technological complex-
ity can be succeeded only by large international collabora-
tions capable to aggregate efforts of a large number of ex-
perts working in different fields of technology and having




B IABOPATOPUAX NHCTUTYTA

Hecmotpst Ha TO, 94TO TBEpHOTEIbHBIE CTPHUIIOBBIC H
IIMKCEIIbHBIC CHCTEMBI MMEIOT 3HAYHUTENbHBIC IPEUMYyIIIe-
CTBa HeEpex ra30BbIMHU, MX LIMPOKOE BHEIPEHHUE B IIPaK-
TUKY ()U3HYECKOTO SKCIEPHMEHTa BBHAY CTOUMOCTH H
TEXHOJIOTUYECKON CIIOKHOCTH JOCTYITHO JIMIIbL OOJIBIINM
MEKIyHapPOIHBIM KOJUIa0OpAIMsAM: UL UX CO3/IaHUS Tpe-
OyeTcst 00beTMHEHNE YCUITHH OOJBIIIOTO YHCIIA CTICIIHATH-
CTOB, pabOTAIONINX B PA3HBIX O0JIACTAX TEXHUKH, a TAKIKE
3HaYMTENIbHbIE MH(PACTPYKTYPHBIE 3aTPaThl, HOCKOJIBKY
paboThI O cOOPKE M TECTUPOBAHUIO SIEMEHTOB CHCTEMBI
MOT'YT HPOUCXOANTH UCKIFOYNUTENBHO B «9UCTBIX» IIPOU3-
BOZACTBEHHBIX ITOMELICHHAX HA IOPOTOCTOSIIEM CIICLH-
ANMM3UPOBAHHOM 000PYIOBaHHU.

Puc.3. Maxketsl Moxyneii, coopannsie B JIOBD

Fig.3. Modules mock-ups assembled at VBLHEP

resources for large investment in infrastructure of “clean”
rooms with expensive equipment needed for assembly of
such systems.

Creation of a large-area fast microstrip tracking sys-
tem has been carried out at VBLHEP in close cooperation
with the FAIR-CBM Collaboration (Darmstadt, Germany)
for more than ten years and is now entering the final stage
of transition from prototyping (Fig.3), which is necessary
for the development of specialized fixtures and training
of the technical personnel, to the production of the first
fully operational prototypes of sensitive modules and, af-
terwards, to the start of series production of modules from
the components supplied by manufacturers of custom-de-
signed double-sided microstrip sensors (Fig.4), ultrathin
strip microcables (LTU, Kharkov, Ukraine), ASICs (AGH
University, Krakow, Poland) for the readout of data from
the strips of the detectors.
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Co3zmaHne mIpoKoanepTypHoit OBICTPOl MUKPOCTPH-
TTOBO TPEeKOBOH cucteMsl BeneTcst B JIOBD BmecTe ¢ koin-
nabopareit CBM (GSI, [lapmmtanr) yxe 6omee necsatu
JIET ¥ B HACTOSIIIIEE BPEMsI HAXOJUTCS Ha 3aKITIOYUTEIBHOM
JTare Imepexofa OT MakeTHpoBaHus (puc.3), HeoOXomm-
MOTO JUIsl pa3paboTKU CIIEIUATN3NPOBAHHON OCHACTKH U
00y4eHHsI TEXHHYECKOTO MePCOHaja MpHeMaM padboThl, K
CO3/IAHUIO TIEPBBIX MPOTOTHIIOB TyBCTBUTEIBHBIX MOAY-
JIel, a 3aTeM U K 3aIlyCKy MEJIKOCEPUIHOIO IPOU3BOICTBA
MOAyJEH HETOCPEICTBEHHO M3 KOMIIOHEHTOB, ITOCTaBIIS-
€MBIX 3aBOIAMH-U3TOTOBUTEISMH JIBYCTOPOHHHX MHUKPO-
CTPHUIIOBBIX CEHCOPOB (pHC.4), CBEPXTOHKHX CTPHIIO-
BbIX MuKpokabeneil (OO0 «CBeToanogHbIe TEXHOIOTHH
YkpanHay, XapbKOB), CHCIHATH3NPOBAHHBIX HHTETPANIb-
HeIX cxeM (yHuBepcuteT AGH, Kpaxko), cunteiBaromix
JJAaHHBIE CO CTPHIIOB JIETEKTOPOB.

Puc.4. 400 cercopos nomyueno u3 Snonun u I'epmannu

& -

Fig.4. Four hundred double-sided microstrip sensors
received from vendors in Japan (Hamamatsu) and Ger-
many (CiS)

Quite recently the latest automatic ultrasonic bond-
ing machine G5, produced by the world leader in the field
F&K DELVOTEC (Munich, Germany), has been shipped
to JINR, and now our technicians and engineers are mas-
tering this sophisticated equipment.

Over the past year, a complete set of custom-designed
fixtures and jigs for module assembly was manufactured
by the SPA “Atom” in Dubna for the first working modules
to be produced by the end of this year.

For a few years, by the joint efforts of VBLHEP, SINP
MSU (Moscow), and “Planar” (Minsk) experts, a nonstan-
dard and technologically sophisticated setup has been com-
pleted and commissioned for the automatic probing of the
electrical characteristics of sensors in strip-by-strip mode.
Four hundreds of such sensors have been received from our
vendors in Japan (Hamamatsu) and Germany (CiS) and are
now being QA tested in the house. Testing of the custom-
designed ASIC chips for fast reading of signals from sen-
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CoBceM HeTaBHO 000pyIOBaHHUE y4acTKa COOPKH MO-
Jyled U cynepMoysiei MONOIHUIOCh HOBEHIIIMM aBTOMa-
TOM JJISl yIBTPa3ByKOBOH MHKpocBapku Tuma G5 mpouns-
BonctBa ¢pupmel F&K DELVOTEC (MronxeH), u ceiidac
HAET OCBOCHHE 3TOM TEXHUKH HAIMMH CHEIUATICTAMH.

3a mocneqHuit ro OblIa CKOHCTPYHPOBAaHA U H3TOTOB-
JIeHa Ha JTyOHEHCKOM MPEeIPHUATHI «ATOM) TTOJTHAsST JIMHEH-
Ka TeXHOJIOTMUECKHUX TPHCIIOCOOICHNH, KOTOPBIC MTO3BOJISAT
cobupars nepsble paboune MOIY/IH yxe K koHiy 2017 .

B mpopomkenne paboT MPOLUIBIX JIET JUIS BEACHUS
BXOJIHOTO KOHTPOJISI KauecTBa YCHWIMSMH COTPYIHHKOB
JI®BD, HUUSAD MI'Y u OAO «Ilnanap» (MuHck) Obu1a
BBEJICHA B OKCILTyaTallMIO HECTaH/IapTHAsl U TEXHOJIOTHYe-
CKH CIJIOXKHAsl yCTAHOBKA JJIsl aBTOMAaTHYECKOTO MOCTPHUII-
HOTO 30HMPOBAHUSI DJICKTPUYECKUX XapaKTEPUCTUK CEH-
copoB, 400 U3 KOTOPBIX YK€ MOCTYMWIM K HaM OT 3aBO-
nos-usrorosurenei B Snonnu (Hamamatsu) u I'epmannn
(CiS). IlonmHpIM X0IOM BeyTCS pabOTHI IO TECTHPOBAHHIO
MHOTOKAHaJIbHBIX HHTErPAIbHBIX MUKPOCXEM UTEHHUS CUT-
HAJIOB CO CTPUIIOB CEHCOPOB, Pa3pabOTaHHBIX IO 3aKasy
corpynanyectBa CBM B yauBepcurere AGH (Kpakos).
OIHOBPEMEHHO C 3THM HPOBOJSATCS HCIBITAHUS COOpaH-
HBIX TIPOTOTHIIOB HA CTEHJIE C PAAMOAKTUBHBIMU HCTOYHH-
KaMH, Ha BBIBEJICHHOM IyYKe HYKIOTPOHA W HAa CHHXPO-
tpore COSY B IOnmxe (I'epmannst). Bo Becex atux pado-
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Tax 3aJIeCTBOBaHA MOJIOJEXKb, KOTOPOM uepe3 ABa-TpHU
rojia MPUIETCS B3BAINTH HA CBOM IUICUM 3aITyCK, a 3aTeM
M 3KCIUTyaTaIllI0 KPEMHHUEBBIX TPEKOBBIX CHCTEM TaKOTO
tuna s BM@N u CBM.

MBp1I siBIIsIEMCSl CBUIICTEIISIMH TEXHOJIOTHIECKOTO MPO-
PBIBa B CO3/1aHUN TPEKOBBIX CHCTEM OOJIBIION TUIOIAIN Ha
0a3e MOHOJHMTHBIX MHKCETBHBIX ceHcopoB Tuma ALPIDE,
ocymectBisiemoro B ILIEPH xomnabopammern ALICE.
[IpenmyiecTBa 3THX CEHCOPOB, YHUKAJIBHBIX Oiaromaps
JJIEKTPOHHUKE, BCTPOCHHON B TEJIO CEHCOPA: HEBEPOSTHOE
MPOCTPAHCTBEHHOE pa3perieHue (~5 MKM), OoJbIIast CKo-
pocts cunthiBaHus (100 kI'm), paguanuonHas ycToWdu-
BOCTb, NPUTOAIHAS I SKCIEPUMEHTOB Ha KoJulaiiepax,
a TaK)KC CpaBHUTCIIbHAA ACHICBU3HA U3TOTOBJICHUA — OT-
KPBIBAIOT HOBBLIC TOPU3OHTHI B CO3JaHUM TPEKOBLIX CH-
ctem OymyIiero.

B ¢BsA3u ¢ 3TUM MBI OTKa3aJuCh OT MCIOJL30BAHUS
MHKPOCTPUIIOBBIX CEHCOPOB IIPU CO3J[aHUH TPEKOBOH CHC-
teMbl MPD, pemmus, uto «cepaue» MPD nomxno non-
HOCTBIO OTBEYAaTh CBOEMY BPEMEHH, OBITh MOJOABIM H
CHJIBHBIM. JTO TIpeUIOKCHHE OBLIO MOIEPIKAHO IHPEK-
uel mabopatopuu, oM0OPUBIICH YCTaHOBICHHE PA00OINX
KOHTakTOB co cnenuanucramu L{EPH, kotopble mpuss-
T Halle NPeAJIOKCHHE O COTPYIHHYECTBE B JTOM Ha-
npasiennu. Ha ceromgus coBmectHo ¢ ¢usukamn CaHKT-

sor strips, developed for the CBM by the AGH University
(Krakow), is under way at GSI and VBLHEP. At the same
time, the assembled prototypes are bench tested with radio-
active sources and in-beam at the Nuclotron extracted beam
area in Dubna and COSY synchrotron in Jiilich, Germany.
Our young specialists who in two or three years will have
to take the challenge of installation commissioning and,
eventually, conducting experiments with silicon tracking
systems of this type developed for the BM@N and CBM
are involved in all these activities.

We are witnessing a technological breakthrough in cre-
ation of large-area tracking systems based on Monolithic
Active Pixel Sensors (MAPS) of the ALPIDE type carried
out at CERN by the ALICE ITS Upgrade team. The ad-
vantage of these sensors, the first in the history with the
electronics embedded in the body of the sensor, is in an
incredible spatial resolution (~5 um), high reading speed
(100 kHz), radiation tolerance suitable for experiments
at colliders, in combination with comparatively low cost
of manufacturing, — all this opens new horizons for the
tracking systems of the future.

In this regard, we cancelled our initial plan to use mi-
crostrip sensors for the MPD Internal Tracking System,

EI

deciding that the “heart” of the MPD should fully meet its
time, be young and strong. This proposal was supported by
the Directorate of the Laboratory, from which we received
the approval for establishing working contacts with CERN
experts who agreed to our proposal for cooperation in this
field. Today, together with the physicists of St. Petersburg
State University, two tentative designs of a six- and five-
layer ITS have been compiled, for which the first relevant
computer simulations were made. Discussion of these re-
sults with CERN specialists was the basis for writing a pro-
tocol on further mutually beneficial cooperation of CERN—
JINR in this direction.

In conclusion, it is worth noting that technologies of
the future cannot be implemented in a single institution, no
matter what resources it possesses. The roadmap to use of
the advantages of new technologies starts with broad inter-
national cooperation establishment. JINR has historically
been and still is an excellent platform for such internation-
al cooperation for solution of a scientific or technical prob-
lem, no matter how complex it seems to be. We feel quite
comfortable being “at the right time in the right place”.
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[TeTepOyprckoro  rocymnapcTBEHHOTO
YHHUBEPCHTETA COCTABICHO JBA ICKU3-
HBIX TIPOEKTA IECTH- U MATUCIORHOTO
Tpekepa, ISl KOTOPBIX MPOBEJEHO CO-
OTBETCTBYIOIEE KOMIBIOTEPHOE MO-
nenupoBanne. OOCyxaeHHe ITHX pe-
3yapTaroB co crneunanucramu LHEPH
SIBUJIOCh OCHOBOM IS HAIHUCAHMS
MPOTOKOJIA O JallbHEHIIeM B3auMO-
BBIFOIHOM coTpyaHuuectse LIEPH-
OUSIN B 5TOM HampaBICHUH.

B 3akiroueHne XOTeNIoCh Obl OT-
METHTh, YTO TEXHOJOTHH OymyIIero
HE MOTYT OBITh pealn30BaHBI B OT-
JIEeTbHO B3ATOM HWHCTUTYTE, KaKu-
MU OBl pecypcaMu OH HHU OOJamai.
HeoOxonumbIM ycaoBHeM ISl X pe-
ANM3aLUH SBIACTCS MIUPOKOE MEXKTY-
HaponmHoe coTpyaHndectso. OWAN
HCTOPUYECKH SIBIICTCS TPEKPACHOM
IUIOIIAAKOM JUISl HaJaXKMBAHUS TAKOTO
COTPYOHWYECTBA M PEILICHUS TOCTAB-
JICHHBIX HAyYHBIX WA TEXHUYECKHX
3a7a4, KAKUMHU ObI CJIOKHBIMH OHU HU
Ka3aJmuch. MBI 9yBCTByeM ceOs BITOJI-
He KOM(OPTHO, HAXOISICh «B HYKHOE
BpEeMsI B HY)KHOM MECTE».
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I'ereporeHnbli
BbIYMCJIUTEIbHBIH KJIACTEP
HybriLLIT: moOmibHoOe
npuaoxenue MobiLLIT nis
MoJIb30BaTe/Iel KjacTepa

B 2017 r. npoao/bKeHO pa3BUTHE MPOrpaMMHO-UH(GOPMALIMOHHON Cpe-
JIbI TETEPOTCHHOTO BRIYMCIUTEIbHOTO Kitactepa HybriLIT [1], sBustomierocs
OIIHUM M3 KOMIIOHEHTOB MHOTO()YHKIIMOHAIBHOTO WH(OPMAIMOHHO-BBIUUC-
murenpHOTO Komrmiekca JIUT OUSN [2]. Kiacrep HybriLIT npenna3naden
JUISl TIPOBEJICHUSI MacCHUBHO-IIAPAIIJICIBHBIX BBIYMCICHUH Ha HOBEHIINX BbI-
YHCIUTENBHBIX apXUTEKTYpax, TaKUX Kak rpaduyeckue mpoueccopsl (Nvidia
Tesla K40, K80) u comporieccopsi /mporieccopst Intel Xeon Phi. Hapsiny ¢ 06e-
CIICYCHUEM CTPaH-yYaCTHHUI] BOZMOKHOCTBIO ITPOBEICHUS PECYPCOEMKHX pac-
yetoB mMHPpacTpykrypa HybriLIT mo3BonseT pazpabaTbBaTh COBPEMEHHOE
porpaMMHOe oOecrieueHre. B kauecTBe TUIaHMPOBINMKA 3aJaHUl 1 MEHEN-
JKepa pecypcoB Ha kiactepe ucnonssyercss SLURM [3], HacTpoliku KOToporo
TIO3BOJISIFOT PACHPEISNIUTh BBIYUCIUTENBHBIE Y3IIbI 110 IpyIaM (ouepensim),

A. L Streltsov, O. I. Streltsova, S. G. Torosyan

Heterogeneous Computing
Cluster HybriLIT:

Mobile Application MobiLIT
for Users of the Cluster

The development of the information and software environment of the
heterogeneous computing cluster HybriLIT [1], that is a component of MICC
of LIT JINR [2], has been in progress in 2017. The cluster is meant for carrying
out massive parallel computations using modern computing architectures such
as GPUs (Nvidia Tesla K40, K80) and Intel Xeon Phi coprocessors/proces-
sors. HybriLIT infrastructure allows developing modern software along with
providing JINR Member States with possibilities for carrying out resource-
demanding computations.

SLURM [3] is the main workload manager used for distribution of the
available computational resources and their optimations according to the over-
all load of the cluster and kind and type of the resources required by the com-
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c(OPMHUPOBAHHBIM MO UCIIOIb3YEMbIM B pacyeTax BbIUHC-
JUTETBHBIM apXuTeKTypam. Jis monydeHus nadopmanum
0 IOCTYMHEIX pecypcax B pazmunyabix SLURM-ouepemsx,
XapaKTEepUCTUKAX Y3JI0B, a TAK)KE O CTAaTyce 3aIlyIleHHBIX
HAa CUeT 3a/1a4, T. €. uisi 6oee 3G PeKTHBHOM OpraHu3auu
MPOBEICHHsI PACUCTOB Ha KilacTepe, ObLIO pa3paboTaHo
MobminpHOE mprioxkenne MobiLIT, mo3Bomnstomiee:

* OCYIIECTBIISITh MOHUTOPHHT 33]1a4 I10JIb30BaTENICH;

* ObIcTpo mpocMarpuBaTh cBou Qaiisl (*.out, *.dat,
*.in wm *.sh);

* B cily4ae HEOOXOIMMOCTH TIpEeKpalarh BBIIOIHE-
HUE 33/1a4u;

* OCYLIECTBIJISATH MOHUTOPHUHT OXKHJIAEMOTO BPEMEHU
OKOHYaHHsI PACUETOB;

* OCYLIECTBIATh MOHUTOPUHT JOCTYIHBIX PECYpPCOB
Ha pa3yIMuHBIX y3/1aX KjacTepa U B Pa3iIMYHBIX OYEPEIsX,
OPTaHW30BAHHBIX /IS UCTIOIb30BAHMUS PA3IMUHBIX BBIUHC-
JIUTENILHBIX apXUTEKTYD;

* 110 BCEM 3ajia4aM, 3alyIIeHHbIM Ha KJIacTepe, UMETh
MOJIHY10 UH(OPMALHIO 0 3aHUMAaEeMbIX pecypcax U T. 1.

[Mpunoxenne MobiLIT pa3paborano Ha GppeiiMBopKe
NativeScript [4] nms moabp3oBareaeit MOOMIIBHBIX Tenedo-
HOB ¥ IUIAHIIETOB, pabOTAIOIMX I10]] YIIPaBICHUEM OIle-
pammonHbIX cucteM Android m i0S. B Hacrosmee Bpems
NPWIOKEHHNE JIOCTYITHO Juls ckauumBaHusi depe3 Google
Play Store [5] mns momp3oBareneit Android, mms i0OS —
yepe3 App Store (B TecTOBOM pexkume). /st BXxona B cH-
CTeMy HCITONb3yeTcs aBTopu3anus kiactepa HybriLIT.

CKpHUHIIOTHI ¢ MOOHIBHOTO TpHiokeHHss MobiLIT

7 [ v 48

MobiLiT - HybriLiT Validation

strel Jobld: 13230

Available Resourses

time left (h:m:s): 00:59:39

Info

List of the Dirs/Files:

Test_Phi

script_PHIoffload
hYBRI | Il

a.out

slurm-13208.out

Your HybriLiT login

slurm-8028
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slurm-13195.0ut

slurm-13191.0ut
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slurm-8029-

Sing up and Validate

slurm-13180.0ut
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Files

Queue: -/Total Nodes ...

long @152 blade[04-05,09)

cpu @844 blade[03,06-07]

gpu ./96 blade[06-07]

phi @48 bladeos

gpukso (@112 blade[0g-10]

10.0ut

interactive* '/48 blade02

tut /56 bladeos

20.04

Screenshots of the MobiLIT application

putational tasks. In order to simplify an access to the in-
formation about available resources in different SLURM-
partitions, characteristics of nodes, status of running jobs,
etc., we have developed a mobile application MobiLIT,
providing thereby additional tool for a more efficient or-
ganization of the computations on the cluster. Specifically
(figure), it allows for:

* monitoring of user’s jobs;

 quick view of user’s files (*.out, *.dat, *.in, or *.sh);

* possibility to kill jobs directly via the app;

* monitoring the expected computation time;

* monitoring available resources on different nodes
and partitions of the cluster which are meant for using dif-
ferent computing architectures;

* possessing full information on jobs launched on the
cluster, the resources they require, etc.

MobiLIT is developed by using modern technolo-
gies — Node.JS and NativeScript [4] frameworks. The
app is available in Google Play Store [5] for users of
smartphones and tablets under Android; for i0OS users the
application is available in App Store in test mode. To sign
in, users need authorization data for the HybriLIT cluster.
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Pa3paboranHoe  MOOWJIBHOE  NPHIIOKEHUE
MobiLIT ans mome3oBareneii knactepa HybriLIT
o0orarmaeT mporpaMMHO-HH(POPMAITHOHHYIO CPERy
KJacTepa ynoOHBIM B cOBpeMeHHBIM [T-cepBrcom,
ympomiasi MPOBEACHUE MapaUIeTbHBIX PAaCUeTOB,
1 00ecIieunBaeT JOTONHUTENBHYIO0 ONTHMH3ALNI0
HCTIOTB30BAHUSI BEIYNCIUTEIEHBIX PECYPCOB.

CHHCOK JUTEepaTyphl

1. TeTeporeHHbI BRIYUCIUTENBHBIN KiacTep Hyb-
rilIT. http://hybrilit.jinr.ru

2. MHOTOQYHKIIMOHATBHBI WH(POPMAIIMOHHO-BBI-
grcautensHbIil kommuieke JIMT OUSIU. https://miccom.
jinr.ru/ru/

3. MeHepKep pecypcoB U INIAHUPOBIIUK PECYPCOB
SLURM. https://slurm.schedmd.com/

4. Framework  NativeScript.
vescript.org/

5. MobiLIT@HPC na Google Play Market. https://

play.google.com/store/apps/details?id=org.nativescript.
mobilit

https://www.nati-

CECCUN NKK ONAN
MEETINGS OF THE JINR PACS

46-a ceccus MNMporpaMMHO-KOHCYNLTaTUBHOIO KOMUTETa
no saepHon pusmuke cocrosnacob 14—15 uoHsa nog npeacena-
TenbcTBOM npodeccopa M.JleButoBuUa.

Mpencepatens MNMKK npegctaBmn kpaTkoe coobLyeHne o Bbl-
NOMHEHUN pekoMeHaaunn npeabiayLlern ceccun. Buue-gupektop
OUNAN M.T. Utkuc nponHdopmuposan MKK o pesontounn 121-i4
ceccum YueHoro coseTa MHcTuTyTa (dheBpanb 2017 1.) 1 pelueHn-
ax KomuTteTa nonHOMOYHbIX npeactasutenei (mapt 2017 r.).

MKK 3acnywan goknagbl o ctatyce ®abpukn cBepxTsbke-
neix anemeHtoB (CT3), npeactaBneHHble W.B.KanaruHbim,
C.J1.boromonoBbiM 1 A.T.lMoneko, U KOHCTATUPOBan BbICOKMNA
TEMMN CTPOUTENMbHBLIX, MOHTaXHbIX W MyCKOHaNaAoYHbIX paboT.
[Insi BbINONMHEHUSI CPOKOB (hM3NYECKOrO Nnycka 1 BBOAA B AKCMIy-
aTaumto abpukn CTI MKK pekomeHgoBan gupekumn OUAN u
JNIAP oGecneunTb CKOOPAMHUPOBAHHOE BbINOMHEHWE nraHa-rpa-
uka CTPOUTENbHBLIX, MOHTaXHbIX W MyCKOHaNaAoYHbIX pabor,
KacatoLLMXCsi BCEX CUCTEM YCKOPUTENs, rasoHanorHEeHHOro ce-
napaTtopa, MULLEHHOrO U AETEKTUPYIOLLEro y3rnoB, a Takke obe-
CrneynTb TWaTernbHbIN KOHTPONb BO BpeMsi MOHTaXa W BBO4aA B
3KCMnyaTaumio BCeX YNOMSIHYTbIX CUCTEM U YCTaHOBOK (habpukm
CT3, 4ToGbI rapaHTUMpoOBaTb HaAeEXHYK paboTy yCTaHOBKMU Mpu
onTumaneHon npoussogutensHocTu. MNMKK Takke pekomeHngoBan
avpekunn JIAP cocpenoTounTb yeunua Ha nogroToBke 3KCnepu-
MeHTa NepBoro AHs, 06paTnB 0coboe BHUMaHME Ha CBOEBPEMEH-
Hoe obecneyeHne kommnnekca habpukm CT MHXKEHEPHBIM 1 TeX-
HUYECKUM NEPCOHAIIOM.

The developed mobile application MobiLIT
for users of HybriLIT enriches its information-
software environment with a convenient and mod-
ern IT-service, which makes it simpler to carry out
parallel computations and provides additional opti-
mization while using computation resources of the
cluster.
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The 46th meeting of the Programme Advisory Committee
for Nuclear Physics was held on 14-15 June. It was chaired
by Professor M. Lewitowicz.

The Chairperson of the PAC presented an overview of the
implementation of the recommendations taken at the previous
meeting. JINR Vice-Director M. Itkis informed the PAC about the
Resolution of the 121st session of the Scientific Council (February
2017) and the decisions of the Committee of Plenipotentiaries
(March 2017).

The PAC heard reports on the status of the Factory of
Superheavy Elements (SHE Factory) presented by |.Kalagin,
S.Bogomolov, and A. Popeko, and appreciated the high pace of the
installation and commissioning work of their subsystems. In order
to meet the deadlines of the start-up and putting into operation of
the SHE Factory, the PAC recommended that the JINR and FLNR
Directorates ensure coordinated implementation of the schedule of
civil construction, installation and commissioning work for the ac-
celerator, separator, target and detector systems, as well as ensure
a careful quality control during the installation and commissioning
of all mentioned SHE Factory components in order to guarantee the
reliable operation of the facility at its optimal performance. The PAC
also recommended that the FLNR Directorate focus on the prepa-
ration of first-day experiment. Special attention should be given to
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MKK 3acnywan goknag o xoge pabot no cpade B
3KCnnyaTauuio M NoAroToBKE MEPBbIX IKCMEPUMEHTOB Ha
HoBoM pparmeHT-cenapatope ACCULINNA-2, npencras-
neHHbii A. C. PommyeBbiM. B mapTe 2017 1. Gbin ocyLecT-
BrMeH uandecknii nyck 3TOro doparmeHT-cenapartopa.
OkcnepumeHTanbHO NOATBEPXKAEHbI MPOEKTHbIE Mapame-
Tpbl ycTaHoBku. Konnabopauus npegnoxuna B KadecTse
NepBOro aKcnepuMeHTa uccriepoBaTb pacrag 'H, 'SLi,
”"Ne n 26S ¢ ucnyckanuem 3n, 4n u 2p. MKK ogo6pun
npeacTaBneHHyo nNporpaMmmy NepBbiX IKCMEPUMEHTOB Ha
dpparmeHT-cenapatope ACCULINNA-2 n oxugaet ycnbl-
waTtb MHopMauuo 06 3TUX HayYHbIX pesynkTaTax Ha crie-
aytowmx ceccusax MKK.

MKK 3acnywan npegnoxeHne o NpPoAneHun npoekta
«PaspaboTka 1 pasBuTrMe MeToga MeYeHbIX HEMTPOHOB ANs
OonpeaeneHns aNeMeHTHOM CTPYKTYpbl BELLECTBa U U3yye-
HMsa aaepHbix peakuyunin (npoekT TANGRA)», npeactaeneH-
Hoe FO. H.Konayem. MKK oTmeTun ycneLuHyo peannsaumio
nepsoro atana npoekta B 2014—2016 rr., paclumpeHune co-
CTaBa ero y4acTHUKOB, a Takke chanaHCMpOBaHHYH Mpo-
rpamMmmy uccrnegoBaHuii, nnaHmpyembix Ha 2017-2019 rr, n
pekomeHZoBan NpoannTb NPoekT 4o KoHua 2019 1.

MKK 3acnywan poknag o npoekte «Wccneposanue
rnyGOKOMOAKPUTUYHBIX SMEeKTPOosOaepHbIX CUCTEM U BO3-
MOXHOCTEN UX NPUMEHEHUs1 Ansi MPOU3BOACTBA SHEPruu,
TpaHcmyTauun OAT u nccneposaHuii B obnactv pagma-
LMOHHOrO MatepuanoBefeHus. KsasnbeckoHeyHas Mu-

Hy6na, 14-15 urons. Unenst [IKK no sinepHoit ¢pusuke Ha sxckypenn B Jlaboparopuu simepHbIX peakuuii um. I H. dnepoa

Dubna, 14-15 June. Members of the PAC for Nuclear Physics on an excursion to the Flerov Laboratory of Nuclear Reactions

the timely provision of the SHE Factory complex with engi-
neering and technical personnel.

The PAC heard a report on the progress in commis-
sioning and preparing first-day experiments at the new frag-
ment separator ACCULINNA-2 presented by A. Fomichev.
The start-up of this fragment separator was carried out in
March 2017. The design parameters of the setup were ex-
perimentally confirmed. The collaboration proposed that
the first experiments would investigate “H, "3Li, '"Ne, and
263 decaying via the 3n, 4n, and 2p emission. The PAC en-
dorsed the presented programme of the first experiments
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at the ACCULINNA-2 fragment separator, awaiting a report
on their results at the future meetings of the PAC.

The PAC heard a proposal for the extension of the
project “Design and development of the tagged neutron
method for determination of the elemental structure of ma-
terials and nuclear reaction studies (project TANGRA)” pre-
sented by Yu.Kopatch. The PAC noted the successful re-
alization of the first stage of the project during 2014-2016,
the expansion of the list of its participants, as well as the
balanced research programme for 2017-2019. The PAC
recommended extension of the TANGRA project until the
end of 2019.
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weHb (npoekt E&T&RM)», npeacraeneHHbIi B. BarHepom.
MKK otmetun Gonbliyto paboTy, NpoBeAeHHY0 aBTopamMm
npoekTa no pa3paboTke MEeTOAMK UCCrefoBaHUS OCHOB-
HbIX SAEepPHO-(U3NYECKMX NapamMeTpoB ypaHOBOW COOPKM
«KBuHTa» (None HeWTPOHOB, HapaboTka NMYTOHWS, 3HEP-
reTM4ecKknin Bbixod COOPKM, CKOPOCTM TpaHCMyTauum Mu-
HOpHbIX akTuHKMAOB). MNKK pekomeHgoBan npoanutb pato-
Tbl MO 3TOMY NpoekTy Ao KoHua 2019 r. bonee getanbHble
pekoMeHaauMmn no npoekTy OyayT ccopmynvpoBaHbl Ha
cnepnytowen ceccun MKK.

MKK 3acnywan otyeTbl O Hay4YHbIX pesynbratax, no-
NyYeHHbIX B 3aBepLUeHHbIx npoektax PEN-MEG, TPUTOH
n PAINUC no teme «®usuka nerkmx mesoHoB». KK ogo-
Opun HayyHble OTYETbl MO 3TMM MPOEKTaM U MPeanoXxun
NPOJOIPKUTL yyacTe B YCOBEPLUEHCTBOBAHHOM 3KCMNepU-
meHTe MEG-II, HaueneHHOM Ha NOWCK HapyLLeHWs 3akoHa
COXpaHEeHWs NENTOHHOTO YKcna.

Ha 3acemaHum Obinu  3acnywadbl  JoKnadbl
«[JunonbHbIN TOpomaanbHbIA Pe30HaHC: BUXpPEBbIE CBOW-
CTBa, aHoMmanbHoe [AedopMaLMOHHOE pacLlenseHue,
CBSA3b C NUrMu-mogdon» n «Nouck adpdekToB HapyLLeHUs
NPOCTPAHCTBEHHOM YETHOCTU B peakuMsiX XONOoAHbIX Mo-
NAPU30BaHHbIX HENTPOHOB C NEerYaninmmn sgpamun», npea-
ctaBneHHble B.O.HectepeHko u IN.B.CegblieBbiM COOT-
BETCTBEHHO.

MKK c ypnoBneTBOpeHMeM O3HaKoMWncs C npea-
CTaBIIEHWEM HOBbIX PE3yNnbTaToB U MPOEKTaMy MOMoAbIX
yyeHbIX B obrnactn sigepHon usmku. Bbinu oTMeyeHbl
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nyywmne cteHgoBble coobueHus: «MccnepgoBaHue 3k30-
TUYECKMX COCTOSIHUI B NErkvMx sgpax», npeacrtaBneHHoe
0. M. DxaHcenToBbIM, 1 «POnb TEH30pPHOro B3auMoAewn-
CTBUS B OMUCAHUM 3MUCCMM 3anasgblBaloLLMX HENTPOHOB
B HEMTPOHHO-N3ObLITOYHBLIX M30TONax HUKENsi», NpeacTaB-
nenHHoe E.O.CyweHkom. Joknag «MccnenosaHue ak3oTu-
YeCKUX COCTOSIHWMI B nerkux sigpax» Obin pekomeHaoBaH
Ons npeacTaBneHns Ha ceccur YUYeHOro coBeta B CEHTS-
Ope 2017 1.

Ynensbl MKK nocetunu NIAP, roe o3HakoMunmcb ¢ Xo-
nom ctpouTensctea Pabpukm CBEPXTSXKENbIX SNTIEMEHTOB.

46-a ceccusn lNporpamMmMHO-KOHCYNLTaTUBHOIO KO-
MUTeTa No (pU3MKe KOHOEHCUPOBAHHLIX cped COCTOoA-
nacb 19-20 uioHA nog npeacenaTenbcTBOM npodec-
copa [.J1.Haps.

Unenbl MKK novtnnn namate akagemuka B. KaHuepa,
BHecCLUero Bblgawowmicsa Bknag B passutne OUAWN, ero
MEeXOYHapOAHOro COTpyAHMYECTBaA W ycnewHy paboty
MKK no ¢dwusmke KOHOEHCUMPOBaHHBLIX cpepn, KOTOpbIA OH
Boarnaenan B 2008—-2017 rr.

Mpencenatens ceccun [.J1.Hagb npegctaBun coob-
LLleHe O BbIMOSIHEHWM peKkoMeHAauMn npedblayLlen cec-
cum MKK. Buue-gnpektop OUAU M. T. UTknc nponHpopmu-
posan NKK o pesontounn 121-n ceccun YyeHoro coseta

The PAC heard a report on the project “Study of deeply
subcritical electronuclear systems and possibilities of their
application for energy production, transmutation of radio-
active waste and research in the field of radiation material
science. Quasi-infinite target (project E&T&RM)” presented
by V.Wagner. The PAC noted the large amount of work car-
ried out by the authors of the project to develop methods
for studying the main nuclear physics parameters of the
uranium assembly “Quinta” (neutron field, plutonium pro-
duction time, energy vyield of the assembly, transmutation
rates of minor actinides). The PAC recommended extend-
ing the work on this project until the end of 2019. More
detailed recommendations on this topic will be formulated
at the next PAC meeting.

The PAC heard reports on the results obtained in the
PEN-MEG, TRITON, and PAINUC experiments within the
theme “Physics of Light Mesons”. The PAC endorsed the
final reports on the results obtained in these projects, sug-
gesting that the participation in the upgraded MEG-II fron-
tier experiment in the search for lepton flavour violation
should be continued.

The PAC heard the following scientific reports: “Dipole
toroidal resonance: vortical properties, anomalous defor-
mation splitting, relation to pygmy mode” and “Search for
spatial parity violation effects in reactions of cold polarized
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neutrons with lightest nuclei” presented by V.Nesterenko
and P.Sedysheyv, respectively.

The PAC appreciated the high quality of presenta-
tions of new results and proposals by young scientists in
the field of nuclear physics research. The best posters se-
lected were “Investigation of exotic states in light nuclei”
presented by D.Janseitov and “Impact of tensor interac-
tion on B-delayed neutron emission in neutron-rich Ni iso-
topes” presented by E. Sushenok. The PAC recommended
the poster “Investigation of exotic states in light nuclei”
for presentation at the session of the Scientific Council in
September 2017.

The members of the PAC visited FLNR to get ac-
quainted with the progress of construction of the Factory of
Superheavy Elements.

The 46th meeting of the Programme Advisory
Committee for Condensed Matter Physics was held on
19-20 June. It was chaired by Professor D.L.Nagy.

The members of the PAC commemorated Academician
V.Kantser who had made outstanding contribution to the
development of JINR, its international cooperation, and to




CECCUWN NKK ONAN

WHctutyTta (dbeBpanb 2017 r.) n o peweHuax Komuteta
nonHoMouHbIx npegctasutenen ONAN (mapt 2017 r.).
[MKK ¢ unHTepecom 3acnywan goknag A.B.BwuHorpa-
[0Ba O NOAroToBKe KOHLEMLMM HOBOTO MCTOYHMKA HEWTPO-
HoB OVAWN. Hapsiny ¢ Bo3pacTatowlelrt noTpeGHOCTbo B
HeNTpOHax B COBpPeMeHHbIX Haykax KK otmeTtun ymeHb-
LUEHNe Yumcrna MCTOYHWMKOB HENTPOHOB B MUpe, Bblpasvs
MHEHMe O TOM, YTO CTpaTerMyeckoe MnaHMpoBaHWe BO3-
MOXHOTO MpOeKTa HOBOro MCTOYHUKa HentpoHos OUAN
B3aMeH peakTopa VIBP-2 nocne ero oCTaHOBKM SIBNSIETCA
aKTyanbHOW 3apaden, N MPUHAN K CBeAEeHWIo nnaH pabot
no ee peanusaumn. 3acnywas goknag H.Kydvepku o Tpe-
6oBaHMAX nomnb3oBaTenen K napametpam Oyayliero uc-
ToyHuKa HenmtpoHoB B OUAW, TKK ¢ ygoeneTBopeHnem
OTMETWM, YTO YXKe Ha aTane paspaboTkn Am3anHa HOBOIO
MCTOYHUKA yAensieTcs npucranbHoe BHMMaHue Tpebosa-
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HUSIM Hay4YHOro cooOLLEeCTBA B OTHOLUEHUM OCHOBHbIX Ma-
paMeTpoB HOBOW YCTaHOBKMU.

MKK pekomenposan gupekunn ONAN 3anyctutb npo-
Llecc CTpaTernyeckoro nraHMpoBaHUsi BO3MOXHOMO HOBOTO
ncTtovHunka HevntpoHos ONAN BsameH peaktopa VIBP-2 no-
Crne ero 0CTaHOBKM, Ha4YMHas ¢ pa3paboTkn BCECTOPOHHETO
AOKYMEHTa, cofepxallero Yetkoe Hay4yHoe obocHoBaHue
W onucaHve AOMNONHUTEMbHLIX npenmyLiecTs OyayLiero
uctovHnka HewtpoHoB OUNAN B pamkax rnobanbHoro u
€BPOMNEeNncKoro naHawadgTa HENTPOHHBLIX WCTOYHUKOB, a
Takke peanbHbix NoTpebHocTen nonb3osatenen. MNKK BbI-
pa3un HamepeHue y4yacTBOBaTb B MOArOTOBKE 3TOr0 [AOKY-
MEeHTa, OTMETUB, YTO HeOo6XOAMMON NPEeanOChLINIKOM K CO3-
AaHNI0 HOBOIO NCTOYHVKA HEMTPOHOB SIBMSIETCH yCneLlHas
peanusauusa nporpammbl nonb3osartenent MBP-2 1 nosbl-
LweHne ee ah(PEeKTUBHOCTM 3a CYET COBEPLUEHCTBOBAHUSA
yCTaHOBOK.

Jy6na, 19-20 nrons. 3acenanue [1KK no ¢usnke koHAEHCHPOBAHHBIX Cpel

Dubna, 19-20 June. A regular meeting of the PAC for Condensed Matter Physics

the successful activity of the PAC for Condensed Matter
Physics which he chaired during 2008-2017.

The Chairperson of the meeting D.L.Nagy presented
an overview of the implementation of the recommendations
of the previous PAC meeting. JINR Vice-Director M. ltkis
informed the PAC about the Resolution of the 121st ses-
sion of the JINR Scientific Council (February 2017) and
the decisions of the JINR Committee of Plenipotentiaries
(March 2017).

The PAC heard with interest a report on the plan for
the preparation of a concept for JINR’s new neutron source
presented by A.Vinogradov. In parallel to the growing need
for neutrons in modern sciences, the PAC noted that the
number of neutron sources decreases worldwide. In this
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regard, the PAC considered starting the strategic planning
of a possible project for JINR’s new neutron source replac-
ing IBR-2 after reactor shut-down to be an important task
and took note of the presented plan for its implementation.
The PAC also heard a report on user demands to the pa-
rameters of the future neutron source at JINR presented
by N.Kucerka. The PAC appreciated the attention being
given to the needs of the scientific community regarding
the principal parameters of the new source already in the
preliminary design phase.

The PAC recommended that the JINR Directorate start
the strategic planning process of a potential new neutron
source at JINR after the IBR-2 reactor shut-down, starting
with the preparation of a comprehensive paper containing
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MKK s3acnywan psg oTt4eToB O Temax M MpoekTax.
MpusHaBas CyLleCTBEHHbIV NPOrpecc, AOCTUTHYThIN B pas-
BUTMM KOMMIekca cnektpomeTpoB WBP-2, wupokoe co-
TPYAHUYECTBO CO CTpaHamu-yyacTtHuuamm OUNAN u oco-
Oyt0 BaXKHOCTb peanusauuy nporpammbl Nofb3oBaTenew,
MKK pekomeHgoBan npogorknTb 3T paboTbl B pamkax
Tembl «MccnegoBaHus KOHAEHCMPOBAHHOIO COCTOSHUSA
BeLlecTBa C WCMOMb30BaHMEM COBPEMEHHbLIX METOO0B
HelTpoHorpadumy, Ooknaa no KOTopon Gbln NpeacTaBneH
[.7M.Ko3neHko. Opobpsasi BHegpeHue [OMONMHUTENbHbIX
cucTeM OKpyxeHust obpasua Ha NAY UBP-2, NKK nogaep-
an oTKpbITUe HOBOro npoekta «Cuctema HEeMTPOHHOro
operando MOHUTOPWUHIa N OMArHOCTMKN Matepuanos 1 UH-
TepdenicoB ANs aNeKTPOXMMUYECKNX HaKonuTenem aHep-
mn Ha LAY UBP-2», npeactasneHHoro M. B. ABgeeBbim.
OTtmetuB npepctaBneHHble C.A.KynukoBbiM pesynbra-
Tbl, NMOMyYeHHble B XOA4e BbINOMHEHUSA 3aBepLuatoLLencs
TeMbl «Pa3BuTue akcnepumeHTanbHOW ©Gasbl Ans npo-
BeOeHusl uccnegoBaHuin Ha nydkax UAY UMBP-2», MKK
pekomeHgoBan ee npoanutb. NKK nocuvtan uenecoo-
OpasHbiM NpoanuTb NpoekT «PaspaboTtka ATM-cuctembl
OoKpyxeHus obpasua anga gndpakrometpa AH-12 Ha NAY
VBP-2», BbIMONHSAEMbIN B pamMKax 3TOW TeMbl, ANs pas-
peLleHnsi BO3HUKLLEN CUTyauumn ¢ NOCTaBLLMKOM BbICOKO-
TemnepaTypHO/ CBEPXMNPOBOAsILLEN NEHTbI, TEXHUYEeCKue
XapaKTepUCTUKM KOTOPOM OKa3annucCb HECOOTBETCTBYHO-
LWMMK 3asBfIeHHbIM B cepTudmkaTte npoussoauTtens. B
pamkax aton Tembl [NMKK Takke pekomeHOoBan OTKPbITb
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HOBbIN NpoekT «PaspaboTka LWwnpokoanepTypHOro AeTek-
Topa obpaTtHoro paccesHusa ansa audpakrometpa GOBP»,
npu3HaBasi, YTO ero BbIMOSIHEHME MO3BOSIUT 3HAYMTENMbHO
yBENUUUTL TernecHbl yron getektopa POBP, ynyywntb
OVCKPUMYHALMIO HENTPOH—TaMMa WM pacluMpuTb BO3MOX-
HocTu audppaktomeTpa. OTMETMB MpOrpecc B pas3BUTUM
3aBepLuarLLenca Tembl «MynsTumMoganeHaa nnardgopma
pamMaHOBCKOW W HEMWHENHOW ONTUYEeCKOW MUKPOCKOMNUU
U MWUKPOCMEKTPOCKONUU ANs WUCCreaoBaHUs KOHOEHCU-
poBaHHbIX cpen», MNMKK pekomeHaoBan OTKpbITb HOBYHO
TeMy «CoBpeMeHHble TeHAEeHUMM 1 pa3paboTkm B obna-
CTU paMaHOBCKON MUKPOCMEKTPOCKONNM U DOTONMOMUHEC-
LUeHUUn Anst uccrnefoBaHUi KOHOAEHCUPOBaHHBLIX Cpea» U
NPOeKT  «YNbTpayyBCTBMTEMbHAS MMKPOCMEKTPOCKONNS
SECARS 1 ntOMUHECLIEHTHbIE HAHOCTPYKTYpPbl 4p0—060-
noyka», npegctasreHHble [.M.ApsymaHsaHoMm. [lpuHsB
K CBEOEHUI0 OTYET MO 3aBepLuatoLLenics TEME U MPOEKTY
«MccnepoBaHusa Gronornyeckoro AencTBUS TSXKenbIX 3a-
PSPKEHHBIX YacTUL, PasfU4YHbIX 3HEPrun», npencTaBneH-
Hbin E.A.KpacaBuHbiM, KK pekomeHgoBan npoanuTb
Temy 1 npoekT. PaccmotpeB npegnoxeHune C.A.Kotosa o
npoaneHnn Tembl 1 NpoekTa «HoBble NoNynpoBOAHUKOBbLIE
neTekTopbl Ana yHAAaMeHTanbHbIX U NPUKNagHbIX uccre-
posaHuiy, NKK Halwen gaHHoe npeanoxeHue HanpasnieH-
HbIM Ha MpUKNagHOe UCMONb30BaHUE pe3ynbTatoB (OyH-
JaMeHTarnbHbIX Hay4YHbIX MCCneaoBaHui U ogobpun ero.
OTmeTuB nporpecc B pa3sutumn metoga NMNAC Ha ycTaHoBKe
LEPTA, Bkntovas cosgaHue cneuumanm3aMpoBaHHOro KaHa-

a clear science case and identifying the specific added
value of the future JINR neutron source within the global
and the European neutron source landscape as well as the
realistic user needs. The PAC offered its involved contribu-
tion to preparing this document, noting that a prerequisite
to a new neutron source is the continued successful opera-
tion of the IBR-2 User Programme and enhancement of its
performance through instrumentation upgrades.

The PAC heard a number of reports on concluding
themes and projects. Recognizing the significant prog-
ress achieved in the development of the IBR-2 spectrom-
eter complex, the broad cooperation with Member States,
and the special importance of implementation of the User
Programme, the PAC recommended extension of these
activities within the theme “Investigations of Condensed
Matter by Modern Neutron Scattering Methods” reported
by D.Kozlenko. Endorsing the implementation of addi-
tional sample environment facilities at the IBR-2 reactor,
the PAC supported the opening of a new project “A sys-
tem for neutron operando monitoring and diagnostics of
materials and interfaces for electrochemical energy stor-
age devices at the IBR-2 reactor” reported by M.Avdeev.
Appreciating the results obtained within the conclud-
ing theme “Development of Experimental Facilities for
Condensed Matter Investigations with Beams of the IBR-2
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Facility” as reported by S.Kulikov, the PAC recommended
extension of the theme. The PAC considered it reasonable
to extend the project “Development of PTH sample envi-
ronment system for the DN-12 diffractometer at the IBR-2
facility” being performed within this theme in order to re-
solve the situation with the supplier of the high-tempera-
ture superconducting tape, which characteristics proved
to be different from those specified in the Manufacturer’s
Certificate. Within the same theme, the PAC recommended
opening a new project “Development of a wide-aperture
backscattering detector (BSD) for the HRFD diffractome-
ter”, recognizing that its implementation would significantly
increase the HRFD detector solid angle coverage, improve
gamma/neutron discrimination, and enhance diffractom-
eter’s capabilities. Noting the progress in the development
of the concluding theme “Multimodal Platform for Raman
and Nonlinear Optical Microscopy and Microspectroscopy
for Condensed Matter Studies”, the PAC recommended
opening a new theme “Modern Trends and Developments
in Raman Microspectroscopy and Photoluminescence for
Condensed Matter Studies” and project “Ultrasensitive
SECARS microspectroscopy and luminescent core-shell
nanostuctures” as reported by G.Arzumanyan. Considering
the report on the concluding theme and project “Research
on the Biological Effect of Heavy Charged Particles with
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na MepasfieHHbIX MOHOXPOMaTU4eckux no3nTpoHos, [MKK
pekomeHaoBan NPOAnUTbL NPOEKT «PasBUTNE TEXHUKMN IKC-
nepuMeHTa 1 NpuknagHble nccnegoBaHnsa Ha MOHOXpOMa-
TUYECKMX ny4vkax nosntpoHos (npoekT MAC)», npeacTas-
neHHbIn 1. Xopogekom.

B kauectBe obuwero kommeHTapusa KK ¢ ygoenet-
BOPEHMEM OTMETWI BbICOKWI YPOBEHb peanusaummn npo-
rpammbl nonb3oBatenen NAY UBP-2, kotopasa caenana
[aHHyto 6asoByto yctaHoBky OUAW ogHonm 13 Beayux B
MUpEe Hay4YHO-MCCrnenoBaTenbCKMX MHAPPACTPYKTYP OTKPbI-
TOro goctyna.

MKK ¢ nHTepecom 3acnywan cregylolme HayyHble
Aoknagpl No usnke KOHAEHCUPOBAHHBIX CPed U CBSI3aH-
HblM obnactam: «PekoHCTpykuns nosepxHocTn depmun B
cnabogonvpoBaHHbIX KynpaTtax», «MarHutHele ABneHus B
nHtepmetannuaax RCo,: uccnegosaHve rpaHvy, npume-
HMMOCTU KOHLEMNLMMN 30HHOTO 3MEKTPOHHOMO MeTamarHe-
TMama», «MogenupoBaHue nopora obpa3oBaHUs u CTPyk-
TYpbl TPEKOB BbICTPLIX TsXenbIX MOHOB B Al,O3», BbIpa3ve
6narogapHocTb nx asTopam E. A. Kovetosy, C. E. KuyaHoBy
1 P.A. PbiM>aHOBY COOTBETCTBEHHO.

MKK paccmoTpen cteHgoBble COOOLLEHWUs] MOMOAbIX
yyeHblX B obrnactu paguaumoHHOW BrMonorMnm n npuHan
K cBedeHuto obobliarowmii goknag, npeacTaBreHHbI
0O.B.BbenoBkIM. Jlyyiiei paboToi Ha faHHOW ceccum BObino
n3bpaHo cTeHgoBoe coobLlleHne «Herpoxmmuyeckme ms-
MEHEHUs1 B LEHTPanbHOW HEPBHOW CUCTEME TpPbI3yHOB
nocrne BO3OENCTBUA PasfNYHbIX BUAOB WOHU3MPYOLLMX
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nanyveHun», npegcrtasneHHoe K.BenokonbitoBon. KK
TaKke OTMETWUN BbICOKUA YPOBEHb ABYX APYrMX CTEHAOo-
BbIX CO0OLEeHN: «MHAYKUMS 1M penapauust ABYHUTEBbIX
paspbiBoB [JHK B HerpoHax runnokamna Mbilen pas-
HOro BO3pacTa Mocre BO3OEeNCTBUSA y-U3Ny4YeHust 60Co
in vivo w in vitro», npegctasneHHoe P. A.KoxuHon, un
«Mwukpodboccunun B yrnepoaucTbix MeTeopuTax», npen-
ctaBneHHoe A. K. PloMUHBIM.

47-a ceccus lNporpamMHO-KOHCYNLTaTUBHOIO KO-
MuteTa no ¢musamke yactuy cocrtosnacb 26-27 MIOHA
noa npepcenatenscTtBom npodeccopa U. Lieppys.

Buue-gupektop OUAU P.JlegHuukm npounHdopmu-
posan [NKK o pesontounn 121-n ceccumn Y4yeHoro coBeTa
ONAN (dbeBpanb 2017 1) n pelueHnsx Komuteta nonHo-
MOYHbIX MpeacTaBUTenen NpaBUTENbCTB CTPaH-yYaCTHUL
ONAN (mapT 2017 ).

OTmeTuB ycnexm B peanu3aumm npoekTa « HyknotpoH—
NICA» — Havano BBoAa B 3KchnyaTauul CUCTEMbI
3MNEKTPOHHOIO OXNaxaeHus OycTepa M NOAroTOBKY K ero
ctpoutenbcTy, KK Bhipasun 6ecnokoiicTBo B CBA3M C OT-
CyTCTBMEM [AOCTaTOYHbIX KaApOBbIX PeCypcoB W npussan
pykosoacteo OUVAN npegonpuHsaTe Heobxoaumble Mepbl.
KomuTeT BbICOKO oLeHun paboTy HyKMoTpoHa B 54-m cean-
ce: BrnepBble YCKOPEH My4YOK Nonspu3oBaHHbIX MPOTOHOB U
noTpeGHOCTU Nonb3oBaTenen B My4YKOBOM BPEMEHN Obinv

Different Energies” presented by E.Krasavin, the PAC
recommended their extension. Reviewing the proposal for
extending the theme and project “Novel semiconductor de-
tectors for fundamental and applied research” presented
by S.Kotov, the PAC found it to be aimed at the applied
use of products of fundamental research and endorsed it.
Noting the progress in the development of the PAS method
at the LEPTA facility including construction of a special-
ized channel of slow monochromatic positrons, the PAC
recommended further extension of the project “Experiment
technology development and applied research with slow
monochromatic positron beams (project PAS)” as reported
by P.Horodek.

As a common issue, the PAC acknowledged the high
level of the implementation of the IBR-2 User Programme
which has made this basic facility of JINR one of the world’s
leading open-access research infrastructures.

The PAC heard with interest the following scientific
reports in condensed matter physics and related fields:
“Fermi surface reconstruction in underdoped cuprates”,
“Magnetic phenomena in intermetallic compounds RCo,:
studies of the limits of the itinerant electron metamag-
netism concept” and “Simulation of damage threshold and
structure in swift heavy-ion tracks in Al,O5”, and thanked
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the speakers E.Kochetov, S. Kichanov, and R. Rymzhanov,
respectively.

The PAC reviewed poster presentations by young
scientists in the field of radiation biology and took note of
the summarizing report by O.Belov. The PAC selected the
poster “Neurochemical alterations in central nervous sys-
tem of rodents after exposure to different radiation modali-
ties” by K. Belokopytova as the best poster at the session. It
also noted two other high-quality posters: “Structure induc-
tion and repair of DNA double-strand breaks in hippocam-
pal neurons of mice of different age after exposure to 60Co
y rays in vivo and in vitro” by R.Kozhina and “Microfossils
in carbonaceous meteorites” by A. Ryumin.

The 47th meeting of the Programme Advisory Com-
mittee for Particle Physics took place on 26-27 June
2017. It was chaired by Professor I. Tserruya.

JINR Vice-Director R.Lednicky informed the PAC
about the Resolution of the 121st session of the JINR
Scientific Council (February 2017) and the decisions of the
JINR Committee of Plenipotentiaries (March 2017).

The PAC was very pleased with the progress to-
wards realization of the Nuclotron—NICA project — the




CECCUW NKK ONAN

NOMHOCTbLIO YAOBMNETBOPEHbI, BKMOYas 3anpoc dKcrnepu-
MeHTa BM@N Ha paboty ¢ sgpamu yrnepoga v ny4ok no-
NSIPU30BaHHbIX AeNTPOHOB Ans yctaHoBkn ALPOM-2. MKK
C YOOBINETBOPEHUEM OTMETUIT Havano paboTbl 3aMKHYTOW
cuCTEMbl BOOOCHABXEHNST KpUOreHHOro kKomnnekca nabo-
paTtopun, No3sonsLe NPOBOANTbL HENPEPbLIBHOE TECTU-
poBaHne CBepXMNPOBOASALLMNX MArHUTOB.

[MKK npuseTcTBOBan NpoaBuXeHue B CO34aHun spmMa
MarHuta ang yctaHoeku MPD, a Takke BbICOKO OLEHUN
yCrexv B NMpVBMEYEeHNM K COBMECTHON paboTe konner m3
KHP n Mekcukun 1 onpegeneHny nx o6s3atensCcTB B IKCne-
pUMeEHTE.

MEETINGS OF THE JINR PACS

MKK otmeTtun ycnexu B nogrotoBke npoekta BM@N
W pesynbratbl, NoMyYeHHble B HEJAaBHUX CeaHcax C Myud-
kamn agep gevitepus un yrnepoga. INKK pekomeHgosan K
NPUHSTUIO NPOEKT «M3y4eHne KOpOTKOAENCTBYHOLMNX KOP-
pensumny, KOTopbI paclunpsieT uanyeckyo nporpammy
akcnepumeHtTa BM@N v npegnonaraet yyactue rpynn v3
Tenb-ABuBckoro yHuepcuteta, MIT, GSI n CEA. 310 nep-
BbIi MPOEKT, NPEANOXEHHbIA U3BHE U HALENEHHbIN Ha 1c-
none3oBaHue yctaHoBkn BM@N. Mpennaraetcsa Bnepsble
BbIMOMHUTE U3MEPEHUS, OCYLLIECTBMMbIE TOMBKO Ha HYKIO-
TPOHE, 1 UccrneaoBaTb KOPOTKOAEWCTBYIOLLME KOPPenaumm
B sSApax yrnepoAa, Ucnonb3yst ob6paTHYl KMHEMaTuKy B

Jy6na, 2627 urons. [IKK mo ¢u3nke yacTum. Y4acTHHKN TOCTEPHON CecCHn

Dubna, 26-27 June. The PAC for Particle Physics. Participants of the poster session

beginning of the commissioning of the Booster electron
cooling and preparations for the Booster construction.
The PAC expressed concern about the availability of suf-
ficient manpower for the efficient Booster construction and
urged the JINR management to take corrective actions.
The Committee appreciated the significant progress in the
Nuclotron operation achieved during Run 54: a beam of
polarized protons was accelerated for the first time in the
Nuclotron, all requests from the beam users were satisfied
including a beam of carbon nuclei for the BM@N experi-
ment and a beam of polarized deuterons for the ALPOM-2
experiment. The PAC was pleased to learn that the closed
circulating water system for the VBLHEP cryogenic com-
plex is now operational, making possible the non-stop test-
ing of the superconducting magnets.
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The PAC welcomed the advance in the yoke construc-
tion for the MPD detector’s magnet. It also appreciated the
progress and efforts towards defining the participation and
commitments of groups from China and Mexico in the MPD
experiment.

The PAC noted progress towards realization of the
BM@N project and acknowledged the results of the experi-
ment in recent runs with deuteron and carbon beams. The
PAC recommended approval of the proposal “Probing Short-
Range Correlations” which extends the BM@N physics pro-
gramme and involves groups from Tel Aviv University, MIT,
GSI, and CEA. This is the first outside project proposal to
use the BM@N facility. It is a pioneering measurement that
can be performed only at the Nuclotron and aims at studying
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YCrnoBusiX, Korga ny4yok sgep yrnepoga nafgaeT Ha BOAO-
POAHY MULLEHb.

MKK npuHsn k ceegeHunto goknaabl 06 yyactum OUNAN
B akcnepumeHTe NAG1, KOTOpbIX, Kak OXuoaercs, 3aBep-
wunT cpasy Habopa paHHbix B 2018 ., M pekomeHzoBan
npoaneHne UccnegoBaHMn Ao KoHLa 3Ton dasbl. [nsa npo-
pomkeHus yyactns ONAN B NA61 B paboTtax no aHanuay
OaHHbIX U B Hay4YHO-TEXHMYECKMX paspaboTkax nocne
2018 r. Heobxoaumo ByaeT NpeAcTaBMTb HA PAaCCMOTPEHUE
[MKK HoBbIN NpOeKT.

Ha npegbigywen ceccumn MNMKK pekomengosan npea-
CTaBUTb K PACCMOTPEHMIO OOHOBIEHHbIN MPOEKT 3KCNepu-
meHTa COMPASS-II, Bkntovas nogpobHyt0 uHpopMaLmo
006 opraHusaLmmn NpoekTa, CoCTaBe y4aCTHUKOB U COOTBET-
cTBytowwmx 3atpartax. KK ¢ ygoenetBopeHnemM oTMeTun,
yto age rpynnbl 13 NIOBS n JIAMN npepcrtaBunm obwuia
NMPOEKT C SICHOW CTPYKTYPOW YynpaBreHusi, cTpaternen u
uensmu. OgHako lMKK obpatunca ¢ npocbbon K pykoBoa-
CTBY TIpynnbl U AuWpekumMsiM nabopaTopuini NpeanpuHsiTb
HeobxoouMble Mepbl AN CYLECTBEHHOTO COKpaLLeHus
pasmepa rpynnbl 1 KOMaHAMPOBOYHbLIX pacxonoB. Bo us-
OexaHve 3agepxek B npouecce ogobpenus npoekta MNMKK
pekomeHgoBan npoanuTe ydactue ONAN B akcneprumeHTe
COMPASS-II no koHua 2020 r.

BbICOKO OLEHMB yCUMUS U Hay4YHble OOCTWKEHUS KO-
maHabl OUAU B akcnepmumenTax Daya Bay n JUNO, ko-
MUTET OTMETUN, YTO paboTbl No cucteme Y ans JUNO
[OIMKHbI UMETb MEPBbLINA NMPUOPUTET, MOCKOMNbKY SBMSAIOTCS

MEETINGS OF THE JINR PACS

ocHoBHbIM Bknagom OUAW B annapatypy gertektopa, u
pekomeHgoBan npogormkuTe yyactne OUAWN B npoekTe
Daya Bay/JUNO po koHua 2020 r. Komutet npeanoxun
PYyKOBOACTBY rpynnbl U AMpekumn nabopatopum paccmo-
TpeTb BOMPOC O TOM, HACKOIbKO 06OCHOBaHHO GornbLuoe
KONMMYECTBO YYACTHWKOB MPOEKTa U COOTBETCTBYHOLLME KO-
MaHOUPOBOYHbIE pacxodbl.

MKK otmeTnn Becombint Bknag rpynnsl OVMAW B npoekT
NOvA ¢ Hauyana akcnepumeHTa B 2014 . CpaBHUTENBHO
Morofas kKomaHaa cymerna NpuHSTb aKTUBHOE yyacTue B
Habope [aHHbIX Yepes3 BUPTYyallbHY0 KOHTPOIbHYH KOM-
HaTy, opraHu3oBaHHyto B [ly6He. NprHUMasn BO BHUMaHue
BbICOKUI Hay4HbI noTteHumnan akcnepumenTa NOVA v win-
pokyto BoeneveHHocTb OUAN B atoT npoekT, MNKK peko-
MeHOoBar NpoAoMKUTb AaHHblE UCCNEAOBaHUSA A0 KOHLUA
2020 r.

MKK pekomeHpoBan npognexHve yyactua OUNAN B
akcnepumeHtax «Mu2e» n «Muon g-2» B ®epmunab go
koHua 2020 r. M'pynna OUAN cnocobeTBOBana ycnewHomy
xopgy paboT no co3gaHuto yCTaHOBKM AMsi MEOOHHOTO My4ka
N OETEKTOPOB M UrpaeT 3aMETHYIO 1 BaXKHYHO porb B 060Mx
3KCMeprMeHTax.

MKK otmeTun BaxxHOCTb B3aTbix OUAN obaszaTenbcts
B 3KcrnepuMeHTe «Tairay, KOTOpbliAi MOXET BHECTU CyLue-
CTBEHHbIA BKMag B MOHMMaHWE MPOUCXOXOEHUS KOCMU-
Yeckux nyyemn, U pekoMeHOoBan MNpoafieHne npoekTa Ao
koHua 2020 r.

short-range correlations in the carbon nucleus using inverse
kinematics of a carbon beam incident on a hydrogen target.

The PAC took note of the JINR participation in the
NA61 experiment, which is expected to complete the data-
taking phase in 2018, and recommended its continuation
until the end of 2018. Continuation of the JINR team activi-
ties within NA61 on data analysis or R&D beyond 2018 will
require submitting a new proposal.

At the previous meeting, the PAC recommended re-
submitting a revised proposal for the COMPASS-II experi-
ment and requested detailed information about the project
organization, manpower involved, and corresponding ex-
penses. The Committee was pleased to note that the two
groups from VBLHEP and DLNP laboratories had merged
and presented a common proposal with a well-defined
management structure, strategy, and objectives. The PAC
requested the team and laboratory management to take
the necessary measures to significantly reduce the group
size and the travel budget. In order to avoid any further
delays in the approval process, the PAC recommended
continuation of the participation of the JINR group in the
COMPASS-II experiment until the end of 2020.

The PAC appreciated the efforts and scientific achieve-
ments of the JINR team in the Daya Bay and JUNO ex-
periments, recognizing that work on the JUNO PMT system
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must have first priority as the flagship hardware contribution
from JINR. The PAC recommended continuation of JINR’s
participation in the Daya Bay/JUNO project until the end of
2020. The PAC also recommended the team and laboratory
management to reconsider whether the large manpower
and corresponding large travel budget are justified.

The PAC noted the important and visible contributions
from the JINR group in the NOvA project since the start of
the experiment in 2014. The relatively young group was
able to substantially contribute to the data taking via a vir-
tual control room organized in Dubna. Taking into account
the high potential of the NOvA experiment and the broad
scope of the JINR involvement, the PAC recommended
continuation of this activity until the end of 2020.

The PAC recommended continuation of the JINR
participation in the Mu2e and Muon g—2 experiments at
Fermilab until the end of 2020. The JINR group has made
significant contributions to the muon beam facility and the
detectors and is playing a visible and important role in both
experiments.

The PAC noted the importance of the JINR obligations
in the TAIGA collaboration, which can make a significant
contribution to the understanding of the origin of cosmic
rays, and recommended extension of the project until the
end of 2020.
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MKK 3acnywan HayyHble goknagbl:
«lMounck KoOHBEPCUN MIOOHOB B 3N1IEKTPOHbLI B
akcnepumeHTe “Mu2e” B ®epmnnab», npeg-
cTaBneHHbln k. Munnepom, n «Cnabble pac-
nagbl B-mMe30HOB B CBETE Moucka HOBOW hu-
3uKkn», npencrtasneHHbln M.A./BaHOBbIM, ©
nobnarogapun OoKnaa4vnKkoB.

MKK paccmotpen 12 cTeHaoBbIX coobLe-
HWUIA No Npobnemam UKL YacTuL, NOAroTOB-
NEeHHbIX MorodbiMu yyeHbivu JIAM n JIPB3.
KomuteT BbIOpan npedeHTauuo «Kocmmyeckuia
akcnepumeHT TYC» M.B.JlaBpoBon gns go-
Knaga Ha ceccum Y4YeHoro coseta B ceHTs10pe
2017 r. NMKK pekomeHgoBan pykoBOACTBY na-
OopaTopuii pacCMOTPETb BO3MOXHOCTb MO-
Kasa MonogbIMU YYEeHbIMU MYyNbTUMEOUAHBLIX
npeseHTauui AnuTenbHOCTbIO He Bornee Tpex
MUWHYT B AOMNOMHEHUEe K 0O6bIMHOMY MOCTEPHO-
My Aoknagy.

NHOOPMALMA OUPEKUMA OUAN
JINR DIRECTORATE’S INFORMATION

C 17 no 21 anpens nNpoxofu/s O3HAKOMMWTE/bHbIW BU3WUT B
OUAN odpurumanbHoM aenerauum ApabCKoro areHTcTBa No aToM-
HOW 3HEPrMH BO r/laBe C reHepasibHbIM LUPEKTOPOM [LOKTOPOM
C.Xamau W rpynnbl cneumanuctos u3 3ambuu, Erunta, Omana,
Cepbun. Toctn nocetnnu nabopatopun OUAWN, YuebHo-HayuHbiH
LEHTP, MO3HaKOMWJIMCb C COLMANIbHOW WMHPPACTPYKTYpoW U pes-
TenbHocTbio OMYC OUAN. B gupekunn MHCTUTYTa CTOPOHbI 06CYy-
MW BO3MOXKHbIE MYTU Pa3BUTUS, YraybneHWs COTpyAHUYECTBa U
ero nepcnekTuebl. 20 anpens 6bi1 nognucaH npotokon Nel k 3a-
kntoueHHoMy 21 nekabpsa 2016 r. memopaHayMy O B3aMMONOHWUMa-
Huu Mexxgy OUAN n Apabckum areHTCTBOM NO aTOMHOM 3HEPruu,
KoTopoe obbeauHseT 15 cTpaH Asuu u AdpHKH.

19 anpens B8 [lome MeXAyHapOAHbIX COBELLaHWH COCTOS-
nocb ouepepHoe 3acegaHne HTC OUAN nop npenceparenbcTsom
P.B. Dxxonoca. Oupektop NHcTUTyTa akapemuk B.A.MatBeeB oT-
Kpbin 3acefaHue WHdopmaumen o6 utorax paboTbl MapTOBCKMX
3acegaHun PuHaHcosoro kKomuteta u KM OUAN.

InaBHbIM WHxeHep OUAN B.H.Tvkan BbicTynun ¢ poknapgom
O MjaHax MOAepHW3auUWu WH)KeHepHOM WHdpacTpykTypbl OUAN,
a TaKe noapobHO npeacTaBui OCHOBHbIE HaNpPaB/EHUS COOTBET-
cTByIOLMX paboT B nabopatopusax Unctutyta. [loknagumk oxapax-
Tep130Ban 3afadyd M MepcrneKTUBbl Pa3BUTUA OOBLLEMHCTUTYTCKOM
UH>KEHEPHOM MHPPACTPYKTYpPbl, pacckasan O BEAYLLMXCS U NiaHu-
pyeMbix paboTax no psay OBLLEMHCTUTYTCKUX CNYKO — yuacTKy
TEXHWUYECKOW CBA3W (3aBeplUeHWe MOHTaxka O0BOopy[oBaHWUs LeH-
TpanbHoi ATC-6), oTaeny paguoaKTUBHbIX U OENSALLMXCS BELLECTB,

The PAC took note of the reports: “Search
for muon-to-electron conversion: the MuZ2e
experiment at Fermilab” presented by J. Miller
and “Weak decays of B mesons in the light
of the search for new physics” presented by
M. Ilvanov, and thanked the speakers.

The PAC reviewed 12 poster presenta-
tions in particle physics by young scientists
from DLNP and VBLHEP. The Committee
selected the poster “The TUS space experi-
ment” presented by M.Lavrova to be report-
ed at the session of the Scientific Council in
September 2017. The PAC recommended the
management of the laboratories to consider
the possibility of presenting the young scien-
tists’ work using multimedia presentation of a
maximal three-minute duration in addition to
static posters.
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On 17—21 April, a visit to JINR of the Arab Atomic Energy
Agency (AAEA) delegation headed by AAEA General Director
S.Hamdi and a group of specialists from Zambia, Egypt, Oman,
and Serbia was held. The delegation got acquainted with the activi-
ties of JINR Laboratories and the JINR University Centre, JINR so-
cial infrastructure and activities of AYSS JINR. At the Directorate
the sides discussed prospects for development of mutual relations,
deepening of cooperation and its future opportunities.

On 20 April the signing of protocol No.1 was held to the
Memorandum of understanding of 21 December 2016 on mutual
understanding between JINR and the Arab Atomic Energy Agency
that includes 15 states of Asia and Africa.

The regular meeting of the JINR STC was held on 19 April
at the International Conference Hall under the chairmanship of
R.Jolos. It was opened by information of JINR Director, Aca-
demician V. Matveev, who commented on the milestones of the JINR
Finance Committee and the JINR Committee of Plenipotentiaries,
which were held in March this year.

Plans for modernization of the JINR engineering infrastruc-
ture were the objective of the report of JINR Chief Engineer
B.Gikal. He gave a review of tasks and prospects of the deve-
lopment of the Institute engineering infrastructure and spoke
about current and scheduled work in Institute services, i.e., the
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oTaeny pagMauMoHHOW 6e3onacHoCTH, WwTaby rpak-
naHckor obopoHbl. C Bonpocamu M KOMMEHTapUAMM
K poknapy Bbictynunu B.A.Martsees, W.H.Mewkos,
E. A.KpacaeuH, A.A.BpyHb, I'. [.Wupkos, A.[.Kosa-
JIEHKO.

Hoknap, 3amecTuTens OWpeKTopa ondaun
B.10.WWapkoea 6bin nocesuieH cratycy, $OpMHPO-
BaHWIO M cofepykaHuio paboTbl pabouel rpynnbl no
pa3spabotke crtpaterun passutua OUAU po 2030 r.
J7a TemMa Bbi3Bana OXXMBJIEHHYIO AWCKYCCHIO, B KOTO-
poi npuHsanu ydactue B.H.Lllseuos, B.[.Kekenngse,
[.B.Mewexoxos, M.T. Utkuc, C. H. Omutpues, N. A. Ca-

BuH, B.B.Kopetbkos, tO. L. OraHecsaH, C.H.Hegenbko,
N.H.Mewkos, A.C.CopuH, B.A.Mareees. YuacTHWKH
LIUCKYCCHUU OTMETH/IU HEOBXOMMOCTb COCPENOTOUNUTb-
Cs B NepBytlo ouepenb Ha onpenesieHun nepcrneKkTUBHbIX
HanpaB/ieHWM HayuHbIX MCCNefoBaHUW U (hopMUpOBa-
HUM KoHuenuuu passutus OUAN kak mMexxayHapomaHoM
MEXKNPaBUTENIbCTBEHHON OpraHW3aLmu.

27 anpens OUAN nocetunn MUHUCTP 3KOHOMMU-
ku Cnosaukon Pecnybnukun [.2Kura, Mmuuuctp obpa-
30BaHuWs, HayKHu, uccnepoBaHui u crnopTta [1.MMnaBuaH
U COMPOBOXAABLIME WX NMLUA, NPUObIBLIME HaKaHyHe

Jy6na, 17-21 ampens. O3nakomurensHbiil Bu3uT B OVSIN oduunansHoli neneranuu
ApaOCKOro areHTCTBa M0 AaTOMHOM YHEPTUH U TPYIIIBI CrieuaancToB u3 3amoun, Erunrta, Omana, Cepoun

Cae

Dubna, 17-21 April. An official delegation of the Arab Atomic Energy Agency and a group of specialists from Zambia, Egypt, Oman,

technical communication service (to complete the as-
sembling of the equipment for the central ATS-6), the
Department of Radioactive and Fissible Substances,
the Department of Radiation Safety, the Headquarters
of Civil Defence. V.Matveev, |.Meshkov, E.Krasavin,
A.Brun, G. Shirkov, A.Kovalenko asked questions and
commented on the report.

JINR Deputy Director B.Sharkov reported on the
working group on the JINR development strategy
elaboration, its status, forming and scope of work
for the group in the development strategy for JINR
to 2030. This topic provoked an animated discussion,
which was attended by V.Shvetsov, V.Kekelidze,
D.Peshekhonov, M.ltkis, S.Dmitriev, l.Savin, V.Ko-
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and Serbia on a reference visit to JINR

renkov, Yu.Oganessian, S.Nedelko, |. Meshkov, A. So-
rin, V.Matveev. The participants of the discussion
noted the need to focus primarily on defining perspec-
tive areas of research and formation of the concept of
development of JINR as an international intergovern-
mental organization.

On 27 April, JINR was visited by the Minister of
Economy of the Slovak Republic P.Ziga, Minister of
Education, Science, Research and Sport P.Plav¢an and
their accompanying persons. They arrived in Moscow
a day earlier to take part in the work of the inter-
governmental board on economic cooperation. The
Slovak delegation was acquainted with work on es-
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B MockBy anisi yuactus B pabote MeXnpaBuTe/IbCTBEH-
HOW KOMMCCHU MO 3KOHOMMWUYECKOMY COTPYAHWYECTBY.
B WHctuTyTe roctM 03HaKOMW/MCb C paboTamu no
cozpanuio komnnekca NICA B Jlabopatopun chuau-
KW BbICOKMX 3HEPTUM, C UCCNefoBaHUSAMU MO (hHU3UKe
TSXKE/IbIX MOHOB W MPOEKTOM coopyxeHus Dabpuku
CBEPXTSKENbIX 3nemMeHToB B JlaBopatopuu snepHbixX
peakLui, BCTPETUIUCD C NPEeACTaBUTENSIMU HaLMOHab-
HOW rpynnbl cioBaukux cotpyaHukos OUAN.

B npueme rocter yuacTBOBa/sM BHWLE-LUPEKTO-
pa OUAN M.T.Utkuc, P.JlegHuuxm, gupextop JIAP
C.H.OmutpueB, 3amectutens pgupektopa JIOBI
P.LleHoB, 3amecTutenb gupektopa JIT® M.[HaTthu, co-
TpyaHuk YHLL E.Kapnosa. MpeactaButenu cnoeaukom
AeneraumMu noaeMauch BnedateHMaMu o npebbiaHuu
B [lybHe c >xypHanuctamu ropogckux CMU.

27 anpensa B OUAN B conpoBoXxpeHWH npencrta-
Butenen [ockopnopauuu «Pocatom» ¢ kpaTkum BuU3M-
TOM NpPUBbLIIM YPE3BbIYAMHBIN W MOJSHOMOYHbIH NOCON
Pecny6nuku Maparsait 8 Poccumn P.[LOuac MNepeiipa,
UCMONIHUTENbHDBIM ceKpeTapb HauuoHanbHoW ciy»6bi
PafMONIOrMYECKOro U saepHoro KoHTpons Pecny6ivku
Maparean C.X.Kapgoco PomaH 1 uneH coeeTa ynpas-
NAOLWKX 3TN cnyxbbi P.P. Amapus MapTtuHec.

loctn nocetunu JIH®, roe BCTpeTUWCb € JUpeK-
Topom B.H.LllBeuoBbiM W 3amMecTuTENnEM AMpeKTOpa
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0O.Kynukoe. B BU3UT-LeHTpe NaparBalcKyto Aenerauuio
npuHanu suue-aupektop ONAN P. JlegHuuku 1 3amecTu-
Tenb pupektopa OUAN B.1O. LLlapkos, koTopble npen-
CTaBWJIM FOCTAM OCHOBHbIEe HamnpaB/ieHWs OesTeNIbHOCTH
MHcTuTyTa. Bo BCTpeue Takyke ydacTBOBasi HaydaslbHUK
Hay4HO-MHXXEHEPHOW rpynnbl YueBHO-HayyHOro LeHTpa
OUAN M. A.HosgpwuH.

Kak oOTMeTu/nM uneHbl naparBaMCKoW [Lefieraum,
ocobbiit MHTepec ans Maparsas npeacrasBnser cotpya-
HUUECTBO, OTKPbIBAOLLEE BO3MOXHOCTH Ans obyyeHus
naparsanckux ctygeHtos B OUAN, a Takke npuknag-
Hble MCCNIefOBaHNUSA U MOTEHLHA/IbHOE NMPUMEHEHWE pas-
pabotok UHCcTUTYTa B KOMMepuecKol cdepe.

25 mas penerauma cotpyaHukoe OUAN npuHsna
yyactve B Npueme, KOTOPbIM COCTOSJSICS B MOCOJ/IbCTBE
Bonrapuv B Mockee no cnyyaro npaspgHoBaHus [lHs
CNaBSHCKOM MUCbMEHHOCTH U Ky/bTypbl. My3sbikanbHoe
nosgpaenexHue u3 bonrapuu npepcrasunu monogple aa-
POBaHHs, BOKa/IbHO-MHCTPYMEHTA/IbHbIE W TaHLEBa/IbHbIE
KonnekTuebl. [octaM npepnaranu 6nioga Gonrapckown

KYXHWU U pacCKa3blBa/lh, KaK U U3 Yero genaetca CapMH,
KallKaBarn, 6aHHU,a, nuTa. 3a yroweHuvem, B pa3rosope
MOXHO 6blN0 Y3HaTb MHOro HOBOro o CTpaHe “u obblya-
ax, o COBbITHUAX W YKMU3HU B 50nrapnw.

JyOHa, 27 anpens. Busur 8 OUSIV MunucTpa SJKOHOMUKH
Crosarkoii Pecrryomuku I1. XKuru, Muancrpa obpaszoBanus,
Hayku, uccienoBanuii u criopra 1. [lnaBuana

C COIPOBOXK/ABIINMU JINLIAMU
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Dubna, 27 April. Minister of Economy

of the Slovak Republic P. Ziga, Minister of Education,
Science, Research and Sport P. Plavéan and their
accompanying persons on a visit to JINR
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Hy6na, 27 anpens. [Tocemenne OUSIN upe3BpraaiiHbIM

Y TIOJTHOMOYHBIM 11ocsioM Pecrryonuku [Taparsait B Poccun
P. lnacom Ilepeiipoii (BTOpoii clieBa) B COMPOBOXKICHAN
npencrasureneit [ockopropanuu «Pocatom»

tablishment of the NICA complex at the Laboratory of
High Energy Physics, research in the field of heavy-ion
physics and the Factory of Superheavy Elements con-
struction project at the Flerov Laboratory of Nuclear
Reactions, and they met with representatives of the
Slovak national group of JINR staff members.

The reception was attended by JINR Vice-Directors
M.ltkis and R.Lednicky, FLNR Director S.Dmitriev,
VBLHEP Deputy Director R.Tsenov, BLTP Deputy
Director M.Hnati¢, and UC staff member E.Karpova.
The representatives of the Slovak delegation shared
their impressions about their stay in Dubna with local
reporters.

On 27 April, JINR welcomed a delegation from
the Republic of Paraguay accompanied by representa-
tives of the State Corporation “Rosatom”. It included
Ambassador Extraordinary and Plenipotentiary of
the Republic of Paraguay to the Russian Federation
R.Diaz Pereira, Executive Secretary of the National
Radiological and Nuclear Regulatory Authority of
Paraguay C.J.Cardozo Roman, and member of the
Management Board of the Authority R.R.Amaria
Martinez.

The guests visited the Frank Laboratory of Neutron
Physics where they met with FLNP Director V. Shvetsov

Dubna, 27 April. Ambassador Extraordinary and Plenipotentiary
of the Republic of Paraguay to the Russian Federation R. Diaz
Pereira (second left) accompanied by representatives of the
«Rosatom» State Corporation on a visit to JINR

and Deputy Director O. Culicov. Acquaintance with the
Joint Institute was continued at the JINR Visit Centre,
where the Paraguayan delegation was welcomed
by JINR Vice-Director R.Lednicky and JINR Deputy
Director B. Sharkov, who presented the major activi-
ties of the Institute. The meeting was also attended by
Head of the Scientific and Engineering Group of the
JINR University Centre M. Nozdrin.

Members of the Paraguayan delegation noted that
they are especially interested in cooperation that gives
opportunities for education of Paraguayan students at
JINR and applied research and for-profit application of
JINR elaborations in business.

On 25 May, a delegation of JINR staff members
took part in the reception held at the Embassy of Bul-
garia in Moscow on the occasion of the Day of Slavic
Writing and Culture. Young musicians, vocal-instru-
mental and dance ensembles from Bulgaria presented
their congratulations. Guests were served dishes of
Bulgarian cuisine; besides, details how to cook such
dishes as sarmi, kashkaval, banitsa, pita were ex-
plained to them. Trying delicacies, guests discussed
customs and life in Bulgaria.
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26 masa cocrtosanca susut B OUAU peneraumm no-
conbeTea Utanuu Bo rnase ¢ nocnom Utanum B Poccum
E.M.Yesape Mapus ParanbuHu, KoTOpbii nobbisan
B MHctutyte Bnepsble. Ero conpoBoXxpanu COBETHWK
nepeoro knacca rocnoguH B.®Peppapa v aTTawe no
Hayke npodpeccop 1. Dpe.

loct nocetunu JIOBI, roe o3HaKOMMUIIUCH C pea-
nusauuen npoekta NICA, nobbisanu B JIHD, B JIAP 1
8 JIAM, roe noceTunn memopuanbHbii KabureT B. MoH-
TEKOPBO, @ 3aTeéM OCMOTpPeNU namaTHuk b.[MoHTekopBo
u B.Tl. Q>kenenoBy, yctaHoOBNeHHbIH Hanpotue [Joma
MeXXOYHapOLHbIX COBELLaHWH.

JyOHa, 26 mas. Busut B OUSIN neneranuu noconsctsa Mtamuu
Bo n1aBe ¢ nocaoM Mramuu B Poccuu E. I1. Uesape Mapus Paransunu

Dubna, 26 May. A delegation of the Embassy of Italy headed by H. E. Ambassador Extraordinary and
Plenipotentiary of the Italian Republic in the Russian Federation Cesare Maria Ragaglini on a visit to JINR

On 26 May, JINR was visited by an ltalian delega-
tion headed by H.E. Ambassador Extraordinary and
Plenipotentiary of the ltalian Republic to the Russian
Federation Cesare Maria Ragaglini. He was accom-
panied by First Counsellor W.Ferrara and Science
Attaché, Professor P.Fré. This is the first visit of H.E.
Cesare Maria Ragaglini to Dubna.

EI

The guests visited VBLHEP and the project NICA,
FLNP, FLNR, and DLNP. In the latter they saw the
memorial study of B.Pontecorvo. In front of the
International Conference Hall they were shown the
monument to B.Pontecorvo and V.Dzhelepov.




60 Jget JISAP

17 mas B [loMe KyabTypbl «MHup» COCTOSIICS TOpHKe-
CTBCHHBII BeUep, MOCBAMEHHBIH 60-netnto Jlaboparopun
sinepHbIX peaknuid uM. I H. ®neposa. 3neck cobpanuch
BETEpPaHbl U MOJIOACKD Ja0OPaTOpUH, TOCTH M3 JPYTHX
naboparopuii ucTHTyTa, coTpyannyatomux ¢ JISIP npen-
OPUSTUNA U OpraHu3aluil pasJIMuHbIX peruoHoB Poccuuy, a
TaK)Ke 13 psi/ia HAyYHbBIX [IEHTPOB MHpA.

C mpuBETCTBHEM K HPUCYTCTBOBABIIMM OOpaTmics
mupektop OMSN akagemuk B.A.MarseeB, KOTOpHIH, B
YaCTHOCTH, OTMETHJI, 4To IoOmieit Jlaboparopum simep-
HbIX peakuuil um. I H. ®dnepoBa — 370 npa3aHuk Bceil
MEXXIyHApOIHOH HAay4HOH OOIIECTBEHHOCTH, CBS3aHHOMN
C MCCIIEZIOBaHUSIMU B 0o0JacTH (pyHIaMEHTaIbHOW (hu3m-
ku. Jupexrop JISIP npodeccop C. H. imutpues npezncra-
BWJI KpaTKUil UCTOPUYECKUI 0030p JIEsATEIBHOCTH J1abo-
paTopum.

ITepBBIM FOOMIISIPOB MTO3APABHUI PYKOBOAUTEIH CEKIIUH
XUMHUECKUX HayK OTIENeHus] XUMHUH U HayK O MaTepHa-
nax PAH, 3amecturens npencenarens HanuonansHoro xo-
MUTETA POCCUMCKUX XUMUKOB akajgeMuk b. ®. Mscoenos,
KOTOpbIN mox pykoBoacTBoM [ H. ®@nepoBa yuyacTBoBai B
MHOHEPCKUX PadOTax Mo (U3MKE TSIKEIBIX HOHOB.

W3BecTHBIN CHIEUAIUCT B OONACTH SACPHOH XMMHUH
npodeccop X.lerrenep (Mucruryr um. II.11leppepa,

IOBUNEN
JUBILEES

[IIBeiiapust), aBTOp pabOT MO XUMHUHU OTIEIBHBIX aTOMOB
CaMbIX TSKEJBIX AJIEMEHTOB TaOIUIBI MeHeneesa, B T0-
30paBICHUN OTMETWII, YTO BIEpBbIE mpuexan B JyOHY
B 1975 . u pabotan B JISIP B TedeHue moayTopa €T U 94TO
€ro COTPYAHHYECTBO C JIAOOpaTopHel MpOAOIDKASTCs 110
Ccel IeHb.

BelcTynast ¢ mo3apaBHTENBHOM pedblo, UJIEH-KOp-
pecnionneHT PAH, mpesunent MexayHapoaHoro corosa
upcroil u npukiagHoi xumun H.II. Tapacosa Belpasuia
Hanexay Ha To, uro OUMSN u [lyOHa craHyT LEeHTpOM
npazgHoBanus 150-netus Ilepuoguueckoro 3akoHa aie-
mentoB JI. 1. MenneneeBa B 2019 1., koropeiii IUPAC,
IUPAP u EBporneiickuil cOr03 XUMHUECKUX M MOJNEKYIISp-
HbIx HayK EuCheMS 00bsBuIM MexIyHapOIHBIM TOIOM
Ilepuoanueckoil CHCTEMBI JIEMEHTOB.

3amectuTens qupektopa LleHTpa mo uzy4ueHuo Tsoke-
neix noHOB uM. I Tenbmromnbiia (GSI, T'epmanwst) mpodec-
cop K.IIIaiigenbeprep B CBOEM OOpallleHHH K FOOUIsIpamMm
MOAYEPKHYJI, 4YTO HEMELIKHUX YUEHBIX CBsI3bIBAcT ¢ JlyOHOM
MHOTOJIETHEE W OYEHb IUIOZOTBOPHOE COTPYAHHYECTBO,
KOTOpO€ TOJyYUT HOBBIH BHTOK DPa3BUTHSA C 3aIlyCKOM
DabpUKH CBEPXTSIKEIIBIX JIEMEHTOB.

C mo3apaBUTENBEHBIM CIIOBOM B aJpec J1abopaTopun
BBICTYNNJI M3BECTHBIM mucarens u xkypHamucr B.C.Ty-
Gapes.

FLNR turns 60

On 17 May festive celebration of the 60th anniver-
sary of the Flerov Laboratory of Nuclear Reactions was
held at the Cultural Centre “Mir”. Veterans and young staff
members of the Laboratory, guests from other JINR labo-
ratories and enterprises and organizations from different
regions of Russia — FLNR partners, and scientific world
centres gathered there for the occasion.

JINR Director Academician V.Matveev addressed
the audience with greeting words. He marked, in particu-
lar, the fact that the jubilee of the Flerov Laboratory of
Nuclear Reactions is the holiday of all scientific commu-
nity involved in research in fundamental physics. FLNR
Director Professor S. Dmitriev made a brief review of the
history of the Laboratory development.

Head of the Chemistry Section of Chemical Sciences
and Materials Department of RAS, Vice-Chairman of the
National Committee of Russian Chemists Academician
B. Myasoedov was the first to congratulate the Laboratory
on the jubilee. Under the guidance of G. Flerov he had tak-
en part in pioneer studies in heavy ion physics.

EI

Professor H. Geggeler (P.Scherrer Institute, Switzer-
land) — a famous nuclear chemist, the author of papers on
chemistry of separate atoms of the heaviest elements of the
Mendeleev Table — has marked in his congratulatory ad-
dress that he arrived in Dubna in 1975 and worked at LNR
for a year and a half, but has remained cooperating with
the Laboratory to the present day.

RAS Corresponding Member, President of the
International Union of Pure and Applied Chemistry
N.Tarasova expressed in her speech her hopes that JINR
and Dubna would become the core celebration place of
the 150th anniversary of the Periodic Law of Elements
by D.Mendeleev in 2019, that [UPAC, IUPAP, and the
European Union of Chemical and Molecular Sciences
(EuCheMS) declared the International Year of the Periodic
Table of Elements.

Deputy Director of the Helmholtz Centre for Heavy
Ion Research (GSI, Germany) Professor Ch.Scheiden-
berger stressed in his speech that German scientists have
had long-standing fruitful cooperation with Dubna that
would be further developed with the launch of the Factory
of Superheavy Elements.
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Jly6Ha, 17 mas1. Top:kecTBeHHBIH Beuep,
nocesieHHbI 60-netuto Jlaboparopuu
anepHbIX peakuuii um. I H. dneposa

Dubna, 17 May. The gala meeting on
the occasion of the 60th anniversary of
the Flerov Laboratory of Nuclear Reactions
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IIpencenarens [IKK mo simepHOM (usuke, 3ame-
cturens gupekropa GANIL (®panmums) mpodeccop
M. JIeBUTOBHY B CBOEM NPUBETCTBUHU PACCKa3all O COTPYI-
HUYECTBE C J[yOHEHCKMMH KOJUIETAMH MO HM3yYCHHUIO IK-
30THYECKHUX SIJIEp, a Takke 00 NCTOPUH MEXTyHapOIHBIX
cumno3uymoB EXON.

[lepBblif 3amMecTUTENb MUHUCTPA MHBECTULIMH U UHHO-
Banmii oOmacTHOro mpasuTenscTBa B.B.XpoMoB 3aunTan
TIPUBETCTBEHHBIH asipec rydoepHaropa MoCKOBCKOH 001acTi
A.10.BopobbeBa. Ha coOpannu mpo3Bydano emie MHOTO
NpUBETCTBUI W mozzapasinenuid. Ot pykoBojcTBa JIyOHBI
I00WIISIPOB MTPUBETCTBOBAI IM1aBa ropoza B. b. MyxwuH.

Hayunsiii pykoBonutens JISIP akanemux O.I1. Ora-
HECSH OINIaCHJI peIlIeHHE XKIOPU O NMPUCYKACHUU ITPEMUU
uM. I H.PnepoBa amepukanckomy yueHomy B.Haszape-
BUYY.

VYupexeHHas B 0OMICHHOM TOy ClielhaibHas mpe-
MU 32 IKCIEPUMEHTAJIbHBIC HCCIIEN0BaHMUs (OCyIIecT-
BJICHWE SJepHON peakiuu cuHTe3a 115-ro m 117-ro xu-
MHYECKHX AIIeMeHTOB) npucyxaena A.lllymxkuny (tpen-
mpuaATHe  «NeKTpoxuMIpruoop», CeepamoBckas o00I.),
B. Yrenkory (JISIP OUSAN) u O.B.PoGepro (Ox-Pumx,
CIIA). Iumutom naypearta criennanbHON mpemud B. YTen-
KOBY Bpyumn npexaceparens xktopu axkagemuk C.C.ITep-
LITENH.

JOBUNEN
JUBILEES

Axanemuk B.A.MarBeeB nepedrcinia MPUBETCTBEH-
Hble nucbMma B azapec Mucturyra u JISIP or rocynmap-
CTBEHHBIX W HAYYHBIX OPTAaHU3AIM{, HAYYHBIX IIEHTPOB,
B ToM umucie ot npeacenarens KIIIT OUSAN JI. Koctosa
(bonrapus).

Y4acTHUKHY COOpaHNUS BO3IOKIIN IIBETHI K TAMSATHUKY
T'eopruto Huxonaesuuy ®nepoBy Ha yauie, HOCALIEH €ro
HMSL.

[IpexpacHBIM 3aBepIIIEHIEM TOP)KECTBEHHOTO Bedepa
ctaji KoHuepT «bosbloe CBUIaHHE C ONEepoi» — M3 ce-
pun koH1epToB Gonaa «TamanTel mupa» J[. ' BuHMaHMA3E.
B compoBoxnernu opkectpa (oHDA TOA yIIpaBICHHEM
. Pa3yMOBCKOTO CONBHBIC TAPTUH U YATHI U3 MOMYIISIPHBIX
Olep W OMEPeTT HCIOIHWIN JIaypeaThl MEKIyHapOITHBIX
KOHKYPCOB, OTIEPHBIC 3BE3/I6I MUPOBOI1 BETUYHHBI.

A famous writer and journalist V. Gubarev took the
floor with a congratulatory address and talked to the audi-
ence.

Chairman of the PAC for Nuclear Physics, Deputy
Director of GANIL (France) Professor M.Lewitowicz
spoke about cooperation with colleagues from Dubna in
studies of exotic nuclei and the history of international
symposia EXON.

First Deputy Minister of Investments and Innovations
of the Moscow Region Government V. Khromov read the
greeting address of the Governor of the Moscow Region
A.Vorobiev to the audience. There were other greet-
ings and congratulations at the meeting. Head of Dubna
V.Mukhin congratulated the Laboratory on behalf of the
city administration.

The Scientific Leader of FLNR Academician
Yu. Oganessian announced the decision of the Flerov Prize
jury to award it to the American scientist W. Nazarewicz.

The special Prize, instituted in the jubilee year, for
experimental research (production of the nuclear reaction
of the synthesis of elements 115 and 117) was awarded
to A.Shushkin (the enterprise “Ehlektrokhimpribor”,
Sverdlovsk region), V.Utenkov (FLNR JINR), and

EI

D. V.Roberto (Oak Ridge, USA). The Chairman of the jury
Academician S.Gershtein presented the Diploma of this
special Prize to V. Utenkov.

Academician V.Matveev named state and scientific
organizations, scientific centres that sent greeting ad-
dresses to JINR and FLNR, including the one from the CP
Chairman of JINR L. Kostov (Bulgaria).

The participants of the meeting laid flowers to the
monument of Georgy Nikolaevich Flerov in the street
named after the scientist.

The festive meeting was crowned by a wonder-
ful concert “The Big Rendezvous with Opera” from the
cycle “World Talents” fund of D.Gvinianidze. Under
the accompaniment of the fund orchestra conducted by
I.Razumovsky, opera stars of world level, laureates of
international competitions sang solo and duet parts from
famous operas and operettas.




barasus (CILA), 7 urons.
[lo3npaBUTENBHBIN TOKIAN AUPEKTOPA
OUSIN akanemuka B. A. Marseesa,
nocBsIeHHbIH 50-1eTro HamonaapHOM
YCKOPHUTEIBHOM JTab0paTopun

M. O. Pepmu

Batavia (USA), 7 June.

JINR Director Academician V. Matveev
congratulates the US Fermi National
Accelerator Laboratory

on the 50th jubilee

50 ner mancuonary «lyoHa»

3HAKOBBIM COOBITUEM HIOHS CTaJl0 Ipa3JHOBaHHE
50-netns mancuonara OMSN «lyonay (Axymra, Kpsim). B
MIPa3AHUYHOM MEPONPHATHH, TOCBSIICHHOM I00MIICIO, MTPHU-
HAJ y4acTHE KOJUIEKTHB COTPYIHUKOB IAHCUOHATA, MpPEea-
CTaBUTENH aJMHMHUCTPALMH TOpOJOB-1o0paTumMoB JIyOHBI
u Anymrrel, generamust OVSIN mon pyKoBOACTBOM TJIaBHO-
ro umwxenepa Mucturyra b.H.['ukana, B KoTOpyto BOLLIN
CHELMATNCThl CTPYKTYpPHBIX MOApA3AEICHUN, a TaKkkKe py-
KOBOJIUTEIN HAIIMOHAJIBHBIX TPYII COTPYAHUKOB U3 CTPaH-
yaactan OV

[IpuBercTByst cobpaBmmxcs, b.H.['mkanm kopoTko Ha-
MMOMHMI 00 MCTOpWM NMAHCHOHATa W IIOJYEPKHYIN, 4TO Ce-
TOZIHA ATO HE TOJBKO MECTO OTAbIXa coTpyaHukoB OMSN,
HO M KOHTPECC-LIEHTP, IZI€ PETYISIPHO MPOXOAAT HAy4UHbBIE
KOH(EPEHIIUH U IIKOJIBI MOJIOJBIX YUEHBIX, OpraHn3yeMble
Wuctutyrom. HOOuneitnpiM nomapkom nupeknuun OWSIU
MAHCUOHATY CTaJI 3JIEKTPOMOOHIIB.

Ha ro0mneitHOM TopKecTBE IMPO3ByYald IMO3IpaBie-
Hust coBeTHHKa aupekuun OMAN unena-koppecnoHaeHTa
PAH T JI. IllupxoBa, rmaBsl ropona Jy6ust B.b.Myxuna,
[J1aBbl MYHHIMIAIBHOTO 00pa30BaHUsl Tropojia AJyIIThI
b.b.EropoBa, pykoBOOUTENs YHpPABIEHUS COLUAIBHON
nadpactpykrypsl OMSAN  A.B.TamonoBa, reHepab-
HOTO JHUPEKTOpa JIUTepaTypHO-MEMOPUANBHOIO My3est
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Holiday Hotel “Dubna” turns 50

One of the important events of June was the cel-
ebration of the 50th anniversary of the JINR Resort
and Holiday Hotel “Dubna” in Alushta (Crimea). The
personnel of the holiday hotel, representatives of the
administrations of sister-cities Dubna and Alushta, a
delegation from JINR headed by JINR Chief Engineer
B. Gikal took part in the festive events. The JINR del-
egation included specialists from different departments
and leaders of national groups of JINR Member States.

Greeting the audience, B. Gikal briefly talked about
the history of the resort and stressed the fact that it is
not only the place for vacations of JINR staff members
but also a congress centre where scientific conferences
and schools for young scientists are organized and held
by the Institute. JINR Directorate presented the holiday
hotel a jubilee gift — a battery car.

The following persons presented their congratula-
tions at the celebration: JINR Directorate Advisor RAS
Corresponding Member G. Shirkov, Head of Dubna
V.Mukhin, Head of the Municipal District Alushta
B.Egorov, Head of the Management of JINR Social
Infrastructure A.Tamonov, Director-General of the
Literary Memorial Museum of S.N.Sergeev-Tsensky
V. Tsygannik, Head of the national group of JINR staff




C.H. Cepreesa-llenckoro B.II.Ilprananka, pyKoBOIHUTE-
TS HAITMOHAJIFHON TPYIIIIBI COTPYIHUKOB A3epOaiikana B
OUSAN H.A.IxaBamoBa, 3aBeayrommeil My3eeM-ycaab00it
A.H.bekeroa JI.U.IIprannuk, npencenarens OKIT B
OUAN B.I1. HukomaeBa, KOTOPBIA BPYYHII MOYETHYIO T'pa-
Moty Poccuiickoro mpocgcoro3a pabOTHUKOB aTOMHOU TIPO-
MbIIuIeHHOCTH 1 HepreTiku M. HO. Kasapunosy.

['maBa ANymITel BpY4HJI TOYETHBIC TPAMOTHI PYKOBO-
CTBa TOpoJa KOJJICKTHUBY MaHCHOHATa «JlyOHa», OUpeKTo-
py mancmonara M.}O.KazapuHoBY u psimy COTPYIHHKOB.
[ogernsie rpamoter OUAM coTpynHIKaM MaHCHOHATA BPY-
yuny TiaBHbId ukeHep OVSAN b.H.Tukan u 3amectutens
PYKOBOAMTENSI YIPABICHUS MEPCOHATA W MHHOBAIIOHHOTO
passutust OMSN H.A.Jlenckas. Jlupektopy maHcHOHATa
«dyona» M. 0. KazapuHoBy O BpyUeH JTUIIIOM TTOYETHOTO
corpynanka OUSN. Tpencenarens OObeqMHESHUS MOJIOIBIX
yuensix U crienmanuctos OMSN A. FO. Bepxees mpencrasun
I00MIIIpaM TIO3IPABUTENBHBIN BUICO(UIIBM, CO3MaHHBIN €T0
KOJIJIETAMHU.

Jupexrop mancuonara «lyona» M. FO.Kazapunos BbI-
pas3mi O1arofapHOCTh BCEM TOCTSIM 32 YIaCTHE B TIPA3THHUKE
1 JaJl BBICOKYIO OIIEHKY paOOTHHKaM MaHCHOHATa. Psmy Be-
TepaHOB ObLTH OOBSIBIICHBI OJIATOAPHOCTH.

JIns y9acTHUKOB TIpa3gHHUKA OBUT JaH KOHLEPT MacTe-
poB ucKyccTB KpbIMckoli ToCy1apCTBEHHON (DMITapPMOHHH.

JOBUNEN
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members from Azerbaijan N. Javadov, Chief of the Estate
Museum of A. N. Beketov L. Tsygannik, Chairman of the
JINR Trade Union Committee V.Nikolaev, who handed
the Honorary Certificate of the Russian Trade Union of
Workers of the Atomic Industry and Energy to Director
of the holiday hotel M. Kazarinov.

Head of Alushta handed Honorary Certificates of
the city administration to the staff of the holiday hotel
“Dubna”, M.Kazarinov, and a number of staff mem-
bers. JINR Chief Engineer B.Gikal and Deputy Head
of the Administration of JINR Personnel and Innovative
Development N.Lenskaya also handed Honorary
Certificates to the staff of the holiday hotel. Director of
the holiday hotel “Dubna” M. Kazarinov was awarded
with a Diploma of an Honorary JINR Staff Member.
Chairman of the Association of Young Scientists and
Specialists of JINR A. Verkheev showed the congratula-
tory video film produced by his colleagues.

Director of the holiday hotel “Dubna” M. Kazarinov
expressed his gratitude to all guests for their participation
in the event and praised highly the personnel of the holi-
day hotel. Some veterans were awarded commendations.

A concert of masters of the arts of the Crimea State
Philharmonia was shown to the participants of the fes-
tive event.

Anymra (Kpeiv). [Tancnonar OUSIU «/lyGHa»
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Alushta (Crimea). JINR Resort and Holiday Hotel “Dubna”




HAYYHOE COTPYOHMYECTBO

10-11 mas OMANM mnocetmaa dyemckas Aeae-
ranus BO TaaBe ¢ Aupekropom kommanmyu NUVIA
M. ITazypom u paupexropom VHCTUTYTa IKCIEpPUMEH-
TaABHOM U NpUKAaAHON pu3uky IIpaskckoro Texuude-
ckoro yumsepcurera V. Illltekrom. Aeaerarnus BcTpe-
THAach ¢ Anpekropom Mucruryra B. A. MaTBeeBbim,
Bulle- AMpeKTOpoM P. AeAHMUKMM, TAABHBIM YY€HBIM
cexperapem A.C.COpuHBIM M TAABHBIM MHIKEHEPOM
b. H.T'ukarom. VuacTumkyu BeTpednm OGCYAMAM BO3-
MOJKHOCTH HEePCIHeKTUBHOTO COTPYAHMYECTBA KOMIIa-
aun NUVIA ¢ OV,

Toctmu  mocetmanm aabopartopun VimcTuryra.
B AaGoparopuu SAepHBIX peaxiuii OHU O3HAKOMMU-
AMCH C paboOTOi IMKAOTPOHHOTO KOMIAeKkca, B Aa-
G6opaTopun sAepHBIX MpobreM — ¢ MeAMKo-TexHN-
9eCKMM KOMIAEKCOM. 3aTeM OHM MOGBIBAAM B Hayd-
HO-MHJKEHEPHOJ Tpynne Yd4eGHO-HAYYHOTO LEHTPA.
B AaGopatopmyu ¢pmamkm BBICOKMX IHEPIMil AeAera-
Mg O3HAKOMMAAch ¢ Meracaienc-npoektrom NICA
u nocetura GabpuKy CBEPXIPOBOAALINX MArHNUTOB,
B Aa6oparopuy nHGOPMALYOHHBIX TEXHOAOTHII TO-
CTM OCMOTpPEeAM MHOTO(YHKIMOHAABHBIA MH(MOpPMA-
[[MOHHO- BBIYMCAUTEABHBINN KommAaeke OV

15-16 mas B Aome MeKAYHAPOAHBIX COBEIjaHMI
IpoxoAMAO l-e 3acepanme pabodell TPYNIbI CTPaH

Jy6na, 10—11 mas. Yemickas neneramus 8 OUSIU

SCIENTIFIC COOPERATION

EI

A visit to JINR of a Czech delegation head-
ed by Director of the NUVIA company M.Pazur
and Director of the Institute of Experimental and
Applied Physics of the Czech Technical University
in Prague LStekl was held on 10-11 May. A meet-
ing with JINR Director V.A.Matveev, JINR Vice-
Director R. Lednicky, JINR Chief Scientific Secretary
A.S.Sorin, and JINR Chief Engineer B.N. Gikal was
held. The participants of the meeting discussed op-
portunities of future NUVIA—JINR cooperation.

The guests visited JINR Laboratories. The del-
egation was acquainted with the cyclotron complex
of the Flerov Laboratory of Nuclear Reactions;
the Czech colleagues visited the Medico-Technical
Complex at the Dzhelepov Laboratory of Nuclear
Problems and the Scientific and Engineering Group
of the JINR University Centre. At the Veksler and
Baldin Laboratory of High Energy Physics, the
delegation visited the Factory of Superconducting
Magnets and was acquainted with the megasci-
ence project NICA. The guests visited the JINR
Multifunctional Information and Computing Complex
of the Laboratory of Information Technologies.

On 15-16 May, the first meeting of the BRICS
Working Group on Research Infrastructure and
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Dubna, 10-11 May. A Czech delegation at JINR




HAYYHOE COTPYOHMYECTBO

SCIENTIFIC COOPERATION

Jy6Hna, 15-16 mas. 1-e 3acenanue pabodeii rpymis! cTpal
BPUKC 1o uccnenoBarensckoit HHPpacTpykType
U MeracaieHc-IpoeKTam

BPUKC no mccaepoBaTeAbCKOM MHPPACTPYRTYpE 1
MeracajieHc-IIpoekTaM. MeponpusaTue opraHu3oBaHo
npasuteabcTBamu Poccun, Kuras, Bpasuann, Muaun
u I0Oskuo0- Appukanckoit Pecny6auxu. B Hem npuns-
AM y4acT¥e IPeACTaBUTEAN COOTBETCTBYIOIX MUHM-
CTePCTB U BEAOMCTB, IOCOABCTB, HAYYHBIX LIEHTPOB 1
areHTCTB BCEX IATU TOCYAAPCTB, COOpPAACs KBOPYM
AASL IPVHATUSA PELIeHNN.

Pa6ora npoxoanaa no ceccusim: « Haymonaapuas
noautuka crpad BPUMKC B o6aactu rao6arbHOM wC-
CAEAOBATEABCKON MHPPACTPYKTYPBI ¥ PA3BUTHUA NIPO-
eKkTa rA06aAbHOM CeT COBPEMEHHOI UCCAEAOBATEND-
cxoit nuadpacrpykrypsl (BRICS GRAIN)», «3apaun
pa6oueit rpynner crpan BPYIKC B o6aactu mccae-
AOBaTeAbCKOM WHpPACTPyKTyphl», «IIponeaypuas
AOCTYNHOCTb TAOGAaABHOM WUCCAEAOBATEABCKON UH-
dpacTpyrTypsi». bBbiAM mpoBeaeHBI mpe3eHTALUM
nmeromuxcsa B Pocenn undpactpyktyp n akCKypcun
Ha naomapku OV,

EI

Dubna, 15-16 May. The 1st meeting of the Working Group of
BRICS Countries on Research Infrastructure
and Mega-Science Projects

Mega-Science Projects started at JINR. The event
was organized by the governments of Russia, China,
Brazil, India, and the Republic of South Africa.
Representatives of ministries and departments, em-
bassies, scientific centres and agencies of all five
countries took part in it, forming a quorum for deci-
sions.

The meeting was held in different sessions:
“National Policy of BRICS States in Global Research
Infrastructure and Development of the Project of the
Global Network of Modern Research Infrastructure
(BRICS GRAIN)”, “Tasks for the Working Group of
BRICS States in Research Infrastructure”, “Procedure
Availability of Global Research Infrastructure”.
Presentations were given on the infrastructures avail-
able in Russia, and excursions to JINR sites were
made.
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B pamkax npoekra «Teopust aipoHHON MaTepuu mpu
SKCTPEMANTbHBIX YCIOBHAX» JlabopaTopus TeopeTHueckon
¢msukn M. H.H.Boromo6oBa mpoBOIUT cepuio coBe-
IIaHUH, MOCBAMICHHBIX TEOPETHYECKUM HCCIIEJOBAHUAM
B 00JacTH pEISITUBHCTCKOM (U3UKH TSDKEIBIX HOHOB.
[TepBoe coemanne padoueit rpymisl « Teopus axpoHHON
MaTepuy MpPU SKCTPEMAIBHBIX YCIOBHSAX» COCTOSUIOCH C
30 oxTs16ps 1o 4 HOs1Opst 2016 1. 10—12 anpesnst aToro roga
MIPOXOAUIIO BTOPOE MEXKAYHAPOIHOE COBEIAHUE U3 ITON
cepun — «Modenuposanue cmMoOIKHOBEHUI MANCETBIX
uonoe npu nepzuax NICA».

DTH MEPOIPHUATHS BBI3BAIN OOJIBIIOI HHTEPEC CO CTO-
POHBI HHOCTPAHHBIX U POCCUICKUX KOJUIET. B anpenbckoM
COBEIIIaHUM Y4acTBOBaNO 0koj0 30 yenoBeK, B TOM YHUCIIe
u3 ['epmanuu, [onbumu, Ciosakuu, Cepoun u Poccuu.

C IpUBETCTBEHHBIM CIIOBOM K YYaCTHHKAM OOpaTHIi-
cs nupektop OMSIN B. A. MatBeeB. Bo Bpemst coBenianus
OBLT0 3acTyIIano 26 TOKIAJA0B U COCTOSIIACH OKUBICHHAS
JMICKyCCHsI, Ha KOTOPOH 00CYyIannuch HarpaBJICHUs HC-
CJIEIOBAaHHH, KOTOPBIE MOTYT OBITh IPOBEIEHBI B 00IACTH
suepruii NICA. B mporpamMMy coBemaHus BOIILTH JTOKTa-
Jbl TIO TEMaM, HETIOCPEICTBEHHO CBSI3aHHBIM C (PU3MKOH
BBICOKHMX DHEPIHH: aJpOHHAs MaTepusl MpPU HEHYJIEBBIX
TEeMIIepaType M IUIOTHOCTH, MOJEIMPOBAHHE MPOLECCOB,
MIPOMCXOASAIINX TIPH  CTOJIKHOBEHHH TSDKEJIBIX HOHOB,
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cTpykTypa (hazoBoit nuarpammsl KX/I, ruapogmHammde-
CKoe MpuOIMKEeHHE KBapK-TIIFOOHHOH I1a3Mbl, CUTHAIIBI 1
MOUCK KBAapK-IIIOOHHOH IIJIa3MBl.

Co3nanue KOMIDIEKCa CBEPXIIPOBO/SIIIMX KOJEI[ Ha
BCTPEUHBIX Myd4Kax Tshkenbix HoHOB NICA sBnsieTcs xopo-
m1eit 6a3oii A7 pa3sBUTHS TEOPETHUECKUX MCCIICIOBAHNH B
obnacti (pU3UKK BHICOKHX DHEPTHUii, YTO MPUBIIEKACT yue-
HBIX U3 HAYYHBIX LIEHTPOB HE TOJIBKO CTPaH-YIaCTHHII, HO 1
JIpyrux cTpad. MHOIHE YYaCTHUKH COBELIAHMS IIPUEXAIU
B JlyOHY y»Xe He B IIepBbIii pa3, 1 MOXKHO KOHCTaTHPOBATh,
YTO IIPOBEJCHUE COBELIAHUN 3TOU CEpUU BHOCUT IOCTOM-
HBII BKJIaJ B YKPEIUICHHE HAYYHBIX KOHTAKTOB U COTPY.I-
HUYecTBa My ydacTHukamu n3 OMSIU n mexayHapon-
HBIM coobmectBoM. OdurinansHas CTpaHUIId COBEIIAHNUS:
http://theor.jinr.ru/~hmec16/mw0417/index.html.

B sToM rony 25-1emnuii 10b6uneii oTME4aeT OlHA U3
CaMBIX KPYITHBIX HAYYHBIX KOJUIabopamnuii B MUpe — KoJi-
nadopauus ATLAS, obpa3oBanHas B okTs0pe 1992 1. ms
npoBeneHusT (pyHIAMEHTAIbHBIX HCCIICIOBaHUi Ha Bosb-
oM asporHoM koutaiiaepe (LHC) B LIEPH. OUSIU Bxitio-
YUJICS B TIOATOTOBKY MEXIYHApOJHOTO 3KCIEPHUMEHTA
ATLAS ewe Ha sTane npeiBapuTeIbHbIX UCCIEIOBAHUN U
Pa3paboTOK U CTall OTHUM M3 OCHOBHBIX €TI0 YYaCTHUKOB.

OTOoMy 3HaMEHATEIIFHOMY COOBITHIO OBLIA TIOCBSIIC-
Ha KoH(EpEeHIHsI, OpraHu30BaHHas u nposeaeHHas OSSN

Within the project “Theory of Hadronic Matter un-
der Extreme Conditions”, the Bogoliubov Laboratory of
Theoretical Physics holds a series of meetings devoted
to theoretical research in the field of relativistic physics
of heavy ions. The first meeting of the working group on
“Theory of Hadronic Matter under Extreme Conditions”
was held from 30 October to 4 November 2016. The sec-
ond international meeting “Simulations of HIC for NICA
Energies” was held from 10 to 12 April 2017.

These events aroused great interest among foreign and
Russian colleagues. The total number of participants in the
April meeting was about 30 people, including participants
from Germany, Poland, Slovakia, Serbia, and Russia.

JINR Director V.Matveev greeted the participants
in his opening speech. During the meeting, 26 talks were
presented and the active debate took place, when the pos-
sible directions of investigations at NICA energies were
discussed. The program of the meeting included reports
on topics directly related to high-energy physics: hadron-
ic matter at finite temperature and density, simulation of
processes occurring during heavy ion collisions, phase
diagram structure of QCD, hydrodynamic approximation
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of quark—gluon plasma, signals and searching of quark—
gluon plasma.

The establishment of the Complex of Superconducting
Rings for Heavy lon Colliding Beams NICA is a good ba-
sis for the development of theoretical research in the field
of high-energy physics. That allows us to attract scientists
from Member States and other foreign institutions. Many
of the participants of the meeting visit JINR not for the
first time, and it can be stated that holding such meetings
makes a contribution into consolidation of scientific con-
tacts and collaboration between participants from JINR
and their foreign colleagues.

The web-page of the meeting is http://theor.jinr.ru/~
hmec16/mw0417/.

This year marks the 25th anniversary of the world’s
largest collaboration, ATLAS, set up in October 1992 for
carrying out basic research at CERN’s LHC. JINR joined
the preparation activities for the international ATLAS ex-
periment as early as the stage of preliminary research and
development and became one of its major participants.

This outstanding event was celebrated by a con-
ference organized and held by JINR in Montenegro on
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24-29 ampens B Yepnoropun. B Helt yuacTBOBaIu KOJJIETH
3 OUSAN u nHayunsix neHTpoB Poccrum, EBporer u CHIA.

OTkpbIBast IepByIO ceccuto koHgpepenmn, H. A. Py-
CaKOBHY, BO3MMIABIIABINHII AyOHEHCKYI0 KoMaHay ATLAS B
Tederne 20 JIeT, OTMETIII POJIb MHOTHX KOJUIET M3 Pa3HbIX
CTpaH MHpA, 3aJIOKUBIINX KPACyToNbHBIN KAMEHb B KOH-
LIENILMIO U peanu3anuio Bcero nmpoekra ATLAS.

B noxmanmax II. ﬁeHHH, ®. lunaka u M.YapnroHa,
PYKOBOAMBIINX KOJulabopauueil B pa3Hble TO/ibl, HEOIHO-
KpaTHO OTMedanock, uto corpyguuku OMAN BHecnn
3aMETHBIN, a TOPOH M pEIlAroINi BKJIAJ B pa3pabOTKY,
KOHCTPYHPOBaHHE, IPON3BOACTBO, COOPKY M 3aITyCK B IKC-
IUTyaTaluio NPaKTHYECKH BCEX OCHOBHBIX MOJCUCTEM Jie-
texktopa ATLAS.

Hoxnaaer H.JI. Tommmmaa u  W.MubnamBuimm u3
OUsIN, a take O.B.ConosssinoBa uz UOBD HUILL KU
(ITpoTBMHO) OBLTH MTOCBSIIEHB! OTPOMHOI paboTe Hal CO3-
JnaHueM anapoHHoro kanopumerpa ATLAS, kotopast Hava-
nmacs B OUMSAU B depane 1994 r. CrnoxueHmuii mpoext
BKJIFOYAJI B c€0s1 BBICOKOTOYHOE TPOU3BOACTBO MPUMEPHO
300 TBICSY pa3NUIHBIX KOMIIOHEHTOB U UX MPEIU3HOHHYIO
coopky. OtnensHO OBLIa TIOAYEPKHYTA BAXKHOCTH paspa-
0OTKM ¥ IPUMEHEHNUS BHICOKOTOYHON METOTUKH KOHTPOJIS
touHoctu cobopku. B noxmazne I'. Ten Kare (YHuBepcuter
Teente) ObUT 0000 OTMeUeH BKJIaa cneruanucto O
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B COOpPKY M HCHBITaHUs BCEX TOPOUAOB HA ITOBEPXHOCTH
1 B MOHTaX 3THX CaMbIX KPYITHBIX 3JIEMEHTOB YCTaHOB-
KU B ITOJJ36MHOM 3KCIIEpUMEHTaIFHOM 3aie. Pabora Oputa
BEITIOTHEHA 33 OYEHb KOpOTKmi mepuox (13 mecsrmes),
YTO 00eCneynio He0OXOANMOE BpeMsl [UIsl MOHTa)Ka BCEX
OCTaJIbHBIX JETEKTOPHBIX CHCTEM. JTa pabora Obuia OT-
MedeHa crienuansHoi npemueit ATLAS napsany ¢ Takumu
rurantamu, kak Intel u Oracle.

OpnHa n3 ceccuii ObuIa MoCBAIIEHa pa3paboTKaM NpH-
KJIQJTHOTO XapaKTepa, BBIPOCIIUM M3 TEXHOJIOT Ui, HCIIOJIb-
3yeMbIX B JKcIepuMeHTe. JloKiajapl MO 3TOH TeMaTuke
obutn mpencrasiensl [ A. [llenkosiv, M. B. JIsOnmuHbIM,
A.C.XKemuyroseiM, C.A.KotoBeiM u nip. IIpenBapsas ux
BeIcTymieHns, H. A. PycakoBuu HamoOMHMJI O 3HA4UTElb-
HOM BKJIaJIe KOJUIET, yKe yiiequux ot Hac, — B. /1. Ileme-
XOHOBA (TEXHOJIOTHUHU CTpOy-neTekTopoB) U B. M. Kortoa
(cucTema ynajJeHHOTO KOHTPOJIS TaHHBIX).

B nacrosmee Bpemss OUSN ydacTByeT B MOACpHU-
3anuu yctaHoBKH ATLAS, 9To ObITO OTpaXeHO B JOKIA-
Jie PYKOBOAUTEISI TPYIIIBI IO YYaCTHIO B MOJEPHHU3AINHT
nerekropa B OVMAN A.I1. YenmakoBa. O030pHBII HOKTAT
M0 UCTOPUM ydacTus Hamero MHCTHTyTa B (U3MUECKON
IporpaMMe SKCIIEpUMEHTa 3a Tpoureamue 25 et Obln
npeacrasineH E.B. Xpamoseiv (OUSN). 3aBepmrarorieit
YacThl0 KOH(EPEHINHU CTaIN JOKIAAbl MpeCcTaBUTENCH

24-29 April 2017. It was attended by scientists from JINR
and other Russian, European, and US research centers.

Opening the first conference session, Prof. N.Rus-
sakovich, who headed the Dubna team at ATLAS for 20
years, pointed out that a lot of scientists made fundamen-
tal contributions to the concept and implementation of the
ATLAS project.

In their talks, Prof. P.Jenni, Dr. F.Dydak, and
Prof. D. Charlton, who were spokespersons of the ATLAS
collaboration in different periods of time, repeatedly indi-
cated that JINR scientists noticeably and sometimes de-
cisively contributed to development, design, production,
assembly, and commissioning of almost all main ATLAS
detector subsystems.

The talks by Dr. N.Topilin and I.Minashvili from
JINR and Dr. O. Solovyanov from the Institute for High-
Energy Physics (Protvino) gave an overview of the great
amount of work on the construction of the ATLAS had-
ron calorimeter which began at JINR in February 1994.
A complex project involved high-precision manufacture
and assembly of about 300000 various components.
Importance of developing and applying the assembly
precision control procedure was specially emphasized.

EI

Giving his talk, Prof. H. Ten Kate (University of Twente)
especially underlined the contribution of the JINR special-
ists to the surface assembly and tests of all toroids and to
the mounting of these largest-sized elements of the facil-
ity in the underground experimental hall. Everything was
done in a very short time (13 months), which allowed the
rest of other detector systems to be timely mounted. This
work was awarded a special ATLAS prize together with
the contribution of such giants as Intel and Oracle.

One of the sessions was devoted to applied develop-
ments that arose from the technologies used in the experi-
ment. Talks on this topic were given by Dr. G. Shelkov,
M. Lyablin, Dr. A.Zhemchugov, Dr. S.Kotov, and oth-
ers. Introducing the talks, Prof. N. Russakovich reminded
those present of the significant contributions of the col-
leagues who had regrettably passed away, V. Peshekhonov
(straw detector technology) and V.Kotov (remote data
control system).

Today a team of JINR scientists takes part in the up-
grading of the ATLAS facility, which was reported by the
team leader Dr. A. Cheplakov. The 25-year history of the
JINR participation in the ATLAS physics programme was
reviewed by Dr. E. Khramov (JINR). The conference ended
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Yepuoropusi, 24-29 anpensi. YUacTHHUKH KOHPEPEHIIUH
«25 ner OUSIU B sxcniepumente ATLAS»

with reports from the JINR working groups on the analysis
of the data acquired in the experiment over the entire facil-
ity operation time. The final lecture by Prof. D.Kazakov
(JINR) traced the impressive advances of particle phys-
ics over 25 years of existence of the ATLAS collaboration.
The achieved success allowed substantial progress in the
understanding of most fundamental processes occurring in
Nature.

Closing the conference, V. Bednyakov gratefully not-
ed the contribution to the construction of ATLAS made
by the senior colleagues: A.N. Sissakian, Yu.A.Budagov,
D.I.Khubua, G.A. Shelkov, G.D.Alekseev, V. V. Kukhtin,
A.P.Cheplakov, N.I. Zimin, M. Yu. Kazarinov, Yu.A.Kul-
chitsky, V.M.Romanov, V.D.Peshekhonov, V.M. Kotov,
and many others. He also stressed that this anniversary
of the collaboration is only a half of the intended way.
Several stages of upgrading are planned for the ATLAS
detector and the LHC, which will allow new, unique data
to be obtained and important steps to be made in solving
fundamental physical problems. JINR is ready for this
work; we have fostered wonderful young scientists, and
the future is theirs.

A regular International Workshop of the Machine
Advisory Committee of the NICA Project was held on
22-23 May at the Veksler and Baldin Laboratory of High
Energy Physics. Ten members of MAC took part in it,
including Deputy RF Minister of Education and Science
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Montenegro, 24-29 April. Participants of the conference
“25 Years of JINR’s Involvement in the ATLAS Collaboration”

G.Trubnikov. JINR Director V.Matveev addressed the
participants with greetings. At the first meeting, M. Schtek
(GSI, Germany) was appointed Acting MAC Chairman,
until the appointment confirmation at the session of the
JINR Scientific Council, and Deputy JINR Director
B.Sharkov, the former MAC Chairman, was appointed
JINR representative in MAC. 21 reports were delivered at
the Workshop on the results of activities on NICA for the
last 18 months.

A.Sidorin reported about the results of three runs at
the Nuclotron and about the schedule of activities to de-
velop the collider setups. Proposals to employ the complex
in the mode of interacting polarized beams were presented
at the Workshop. MAC members considered in detail and
discussed the given information.

As a conclusion of the discussions of reports and vis-
its to the construction site of the collider building, MAC
noted a considerable progress in the implementation of
the project, made a lot of comments and proposals on fur-
ther work on the project, approved the establishment of a
special group to calculate beam dynamics in accelerators,
and recommended that a group of colleagues from Russian
accelerator centres be invited to take part in the project.
A decision to hold MAC workshops annually was taken at
the final meeting.

The 25th jubilee International Seminar on Interac-
tion of Neutrons with Nuclei (ISINN-25) dedicated to
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pabouux rpymm 8 OVSN no ananu3y naHHBIX, HAOpaHHBIX
B DKCIIEPHMEHTE 3a BCe BpeMs paboThl yCTaHOBKH. B 3a-
kmounTensHon neknwn J. Y. Kazakosa (OWSIN) 6bu1 ipo-
CJIeKEH BIEYATIIAIONMN MyTh (U3MKK YacTHLl 3a 25 jer
cymiectBoBanus koyutabopanuu ATLAS. JlocTurHyThie
YCTEXH TO3BOJIMIINA CYIIECTBEHHO MPOIBUHYTHCS B TIOHH-
MaHUH Hambojee (PyHIaMEHTAIBHBIX IPOIECCOB, TPOHC-
XOJISIINX B IIPHUPOJIC.

3akpeiBas koH(pepeHnuto, B. A. beausikos ¢ 6maromap-
HOCTBIO OTMETHI BKJIaa B cozaanne ATLAS crapmumx kom-
nier, Takux kak A. H. Cucaxsn, 0. A. Bynaros, /1. 1. XyOya,
I A. lllenxos, I /1. Anekcees, B.B. Kyxtun, A.Il. Yerra-
xoB, H.W.3umun, M. 0. Kazapuros, 0. A. Kynsannkuid,
B.M.Pomanos, B./.Tlemexonos, B.M.KotoB u MH. 1ip.
OH TakKe MOMYCPKHYII, 4TO FOOMICH KoJutabopanuu —
9TO TOJIBKO CepeinHa HaMeueHHoro myTu. [Ipeacrosr eme
HECKOJIBKO 3TamoB MoaepHu3amm nerekropa ATLAS u
yckopurernss LHC, 9To mMO3BOJHT MOTYYHTH HOBBIC, YHU-
KaJbHBIC JAHHBIC M CICNIATh BaXKHBIC MIATU B PEUICHUU
¢dyHnameHTanbHbIX (Qu3ndeckux 3agad. OSSN roros k
9TOi paboTe, 371eCh BBIPOCIN 3aMedaTelIbHbIe MOJIOIbIE
COTPYIHHKH, 32 HUIMH — OyzyIiee.

22-23 mas B Jlaboparopun Qpu3MKH BEICOKUX SHEPTUH
COCTOSTIOCH OUEPETHOE COBCUIAHUE MEIHCOYHAPOOHO20 IKC-
nepmnozo komumema (MAC) no npoekmy NICA. B uem
TpUHSTH y4yacTre fnecsth wieHoB MAC (Machine Advisory

Jy6na, 30 mas. ['omoBImmHa cO THS OTKPBITUS BU3UT-IIEHTPA
ounsian
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Committee), B TOM YHCIIe 3aMECTHTENIb MUHUCTPa 00pa3o-
Banua u Hayku PO I.B.TpyOumukoB. C mMpHBETCTBEHHBIM
cioBoM BeIcTynmn mupekrop OMSM B.A.MarseeB. Ha
TIEPBOM 3acCelaHNUM HCTIOMHSIOINM OOS3aHHOCTH TIpe/ce-
marenss MAC, o yTBepKICHHS Ha CECCHUH Y USHOTO COBETa
OUAN, naznauen M.IIrex (GSI, T'epmanmst), a 3amecTu-
tenb aupexropa OVSN b.FO. IllapkoB — mpexHuii npen-
cenarerrs MAC — nipencrasurenem OUSN 8 MAC. B xome
paboThI coBenanust ObUT 3acimyman 21 goKian o pe3yibra-
Tax pabot 1o npoekty NICA 3a mocieanue moiaropa roja.

A.O.CunopuH JONOXKHUI O pe3ylbTaTax TPEX CEaHCOB
Ha HyKJIOTPOHE U TO3TAITHO O IUIaHaX padoT MO CO3/aHUI0
yCTaHOBOK KoJutaiiiepa. Ha coBeriannu Obut nipescrasiie-
HBI KOHLIETITYaJIbHBIE TIPEAJIOKEHHS 110 PadOTE KOMILIEKCa B
peKMMe BCTPEUHBIX MOISIPU30BAHHBIX ITyYKOB. UJIEHBI 9KC-
MEPTHOTO KOMUTETA AETaJbHO PACCMOTPEIH M 00CyanIIn
TMIPEJICTaBICHHYIO B XOJIe 3ace/iaHusi nH(opMaIuio.

[To utoram oOCYyKA€HHS JIOKJIAJIOB M SKCKYPCHUH Ha
cTpoimomanky 3aanus komnaiinepa MAC ormeTun 3Ha-
YHUTENIBHBIH MTPOrPecc B peajn3aliy NpoekTa, chopMyIu-
poBajl JOBOJbHO MHOIO 3aMEUaHUM M MPEIJIOKEHUN 10
ero JanbHenIet mpopaboTke, 0J0OPHI CO3/JaHHE CTICTIH-
JIN3UPOBAHHON TPYMIIBEI IO pacueTaM JUHAMHUKH ITy4KOB
B YCKOPUTEISIX M PEKOMEH/I0BAJ MIPUBIIEYb B 3Ty IPYHITY
KOJUIET U3 POCCUMCKUX YCKOPUTEIbHBIX LeHTpoB. Ha 3a-
KITIOYUTENILHOM 3aCelaHuH OBIIO MPHUHATO PEIICHUE O He-
00XOIMMOCTH €XKETOTHOTO MpoBeneHus coBermanuii MAC.

Dubna, 30 May. The 1st anniversary of the establishment
of JINR Visit Centre
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C 23 o 26 mas B JloMe MexTyHapOAHBIX COBEIAHHHA
OUAN mpoxoamn 100wmneHHbIn 25-it Mercoynapoonuiil
CeMUHap no 63aumMoO0eicmeulo Helumpornog ¢ A0pa-
mu (ISINN-25), nocesamieHHBIN 60-eTHIO 00pa30BaHUs
Jlaboparopun HeliTporHOM (uzukn um. 1. M. ®panka.

Cemunap nposoautcst JIH® exxeronHo v npusieKaet
OIIBITHBIX M MOJIOABIX YUCHBIX 3 aboparopuit OV, n3
cTpaH-y4acTHUI IHCTUTYTa U ApYyrux cTpaH. B a3ToM rony
B HEM IIPUHSUIN ydacTue okosio 130 (GU3MKOB M3 BETyIIHX
HEUTPOHHBIX IIEHTPOB MHUpPA, a TAaKXKe U3 YHUBEPCUTETOB
Mockssl, Boponeska, Camapsl, Tyiasl 1 Jpyrux ropojioB.

B nporpammy ISINN-25 Bonutu cooOrieHus 0 HOBBIX
pe3yibTarax, MoJlydeHHBIX B 00JIACTH (DyHIaMEHTAIbHBIX
B3aUMOJCHCTBUI M (U3UKH YJIBTPAXOJIOAHBIX HEHTpPO-
HOB (YXH), ¢usuxu saepHOro nelieHus, sJepHbIX aHa-
JUTUYECKUX METOJOB B OMOIOTHH M SKOJOTHH, SIAEPHBIX
peaxiuii ¢ ObICTPBIMU HEUTPOHAMH, CTPYKTYPBI U pacmaia
BO30Y)KICHHBIX S€P, METOANIECKUX ACIEKTOB HKCIICPH-
MEHTOB C HEHTPOHAMH, TIOJKPUTHUECKUX CUCTEM, YIIPaB-
JSIeMBIX YCKOPUTESIMH. 3a BpeMs paObOThl KOH(PEpEHIINN
Op1T0 TIpeacTaBiIeHo okoio 50 yeTHbIX 1 Oomnee 40 cTeHmo-
BBIX JOKJIaMoB (ToapoOHee cM. Ha caifre http://isinn.jinr.
ru/past-isinns/isinn-25/program.html).

[NepBast ruieHapHas ceccus OTKPhIIACh 0030pHBIM J10-
knasioM [1. ['ensren6opra 00 nctopuu corpynuuuectsa ILL

(I'peno6mnp) u JIH® OUSU, a Takke 0 oM €KETOIHBIX
cemuaapoB ISINN B stom cotpymHndectBe. [lokimamgdamk
Oomee 20 pa3 y4acTBOBall B 3THUX BCTpEUaxX W SBIACTCS
COABTOPOM MHOTHX COBMECTHBIX pabOT, BBIIOIHEHHBIX
corpyaukamu JIH® u n1pyrux poccuiCKUX UHCTUTYTOB.
PesynbraTsl MEPOBOTO KiIacca, TAaKME KaK CBEPXIPEIN3H-
OHHOE U3MEPEHUE BPEMEHH KU3HH CBOOOIHOTO HEHTPOHa,
OTKPBITHE KBAaHTOBBIX COCTOSHMH HEHTPOHA B IpaBHTa-
IMOHHOM 11o71e 3emutn U addekra manoro HarpeBa Y XH,
n3Mepenue dPQPeKToB HECOXpaHEHHs MPOCTPAHCTBEHHOM
YETHOCTU BO B3aMMOJICHICTBUU TEMJIOBBIX MOJISIPU30BaH-
HBIX HEMTPOHOB C JIETKUMH SIIPAMU HA PEKOPAHO HU3KOM
(10_8) YPOBHE TOYHOCTH, SIBJISIFOTCS IPEIMETOM 3aKOHHOMH
TOPAOCTH COTPYIAHHYAIOIINX HHCTUTYTOB.

B noknane A.®panka (JIH® OUSAN) Obur cnenan
0030p pe3yasTaTOB MHOTOJNETHUX MCCIEIOBAaHUHN MO KBAaH-
ToBOM onTthke YXH, BBIMOTHEHHBIX B KoJUTaboparmn
OUAN-ILL. PaccMOTpeHbI pe3yabTaThl SKCIIEPHIMEHTOB 110
MIPELIU3MOHHOM ITPOBEPKE 3aKOHA JAUCIIEPCUN HEUTPOHHBIX
BOJIH B Cpezax, M0 HECTAHOHAPHON TU(paKkuuy Ha JBHU-
JKYIIUXCSA PEHIeTKAX, MO PACTPOCTPAHEHNIO HEHTPOHHBIX
BOJH B YCKOPEHHO NBIXKYIIUXCS cpenax. JloCTUTHYTbIe
(hyHIaMeHTaIbHBIC PE3yNIBTAThl TTOMYYMIN 3aCiTyKEHHOE
MHPOBOE MPHU3HAHHE U, YTO OCOOCHHO Ba’KHO, SIBIISIIOTCS
OCHOBOM M CTUMYJIOM JAJISl JAJIbHEUIITNX UCCIIENOBAHUIL.

the 60th anniversary of the Frank Laboratory of Neutron
Physics took place in Dubna at the JINR International
Conference Hall on 23-26 May.

The Seminar is held by FLNP annually and attracts
both experienced and young scientists from JINR labora-
tories, Member States of the Institute, as well as from other
countries. This year it was attended by about 130 physi-
cists from leading neutron centers, as well as from univer-
sities of Moscow, Voronezh, Samara, Tula and other cities.

The scientific program of ISINN-25 included reports
on new results obtained in the fields of fundamental interac-
tions and UCN physics, physics of nuclear fission, nuclear
analytical techniques in biology and ecology, nuclear reac-
tions with fast neutrons, nuclear structure, methodological
aspects of experiments with neutrons, accelerator-driven
subcritical systems, as well as a number of review reports
related to the 60th anniversary of FLNP JINR and the 25th
jubilee of the Seminar. During the four working days the
participants presented a total of 50 oral and more than 40
poster reports (for more details, see the Seminar webpage
http://isinn.jinr.ru/past-isinns/isinn-25/program.html).

The first plenary session was opened by P. Geltenbort
with a review on the history of cooperation between ILL
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(Grenoble) and FLNP JINR, as well as the role of annual
ISINN seminars in this cooperation. The speaker has par-
ticipated in these meetings more than 20 times and is a
co-author of many joint studies carried out at FLNP and
other Russian research institutes. World-class results, such
as ultraprecise measurement of the lifetime of a free neu-
tron, discovery of neutron quantum states in the Earth’s
gravitational field and effect of small UCN heating, mea-
surement of parity violation effects in the interaction of
thermal polarized neutrons with light nuclei at a record
level of accuracy (107®), are a source of pride for the coop-
erating institutions.

The report presented by A.Frank (FLNP JINR) was
devoted to the review of the results of the long-term re-
search in UCN quantum optics performed within the
JINR-ILL collaboration. The results of experiments on
precision verification of the dispersion law for neutron
waves in matter, nonstationary diffraction from moving
gratings, as well as on the propagation of neutron waves
in accelerated matter were considered. The obtained fun-
damental results have received the deserved world recog-
nition and, what is especially important, provide the basis
and stimulus for further research.
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E.Kopobkuna (Yuusepcuter CeBepHoli KapomuHbl,
CIIA) pacckazama o mporpecce B CO3TaHHN HOBOTO HC-
tounnka Y XH Ha 6a3e peakropa ¢ 3aMeUTHTENIEM U3 TBEp-
JIOTO METaHa M KOHBEPTEPOM 13 KPHCTAITHIECKOTO JieiiTe-
pusi. Mcrounnk nomken Bout B ctpoit B 2019 1. C. Jlére
(ILL) momoxwi pe3ynbTaThl MCCICIOBaHUN pocTa KpH-
CTAJUIOB BOAOPOAA M JCUTEPHSI, HCIOIB3yEMBIX JJISI MOITY-
yenust YXH. B teopernueckom noknane I1.Ipuropbesa
(UT®, YepHoronoBka) ObUIM ITOAPOOHO PACCMOTPEHBI
BO3MOYKHOCTH M Tpo0ieMsl xpanenust Y XH nHax mosepx-
HOCTBIO *HJIKOTO T'eJTusl.

HoBble skcnepuMeHTaIbHbIE PEe3YNbTaThl MO HCCIe-
JIOBaHUIO AU(PAKLIUH XOJIOAHBIX HEHTPOHOB Ha IOBEPX-
HOCTHBIX akycTHueckux BoiHax (ITAB), npeacraBneHHbIe
I. Kynuusim (JIH® OUAN), Obtu momyyeHbl Ha peakTo-
pe FRM II B I'apxunre (I'epmanust). OHM MOKa3ayd, 4ToO
¢ ucrnonb3oBanueM crosunx ITAB Mmoxer OBITH IpoBe-
peHa IMPUMEHHMOCTb TeOpHH 3()(PEKTUBHOTO MOTECHIIH-
ajga B Cllydae TMI'aHTCKOro yckopeHus cpenbl. [l [lymmn
(YauBepcuter Batepmoo, Kanama) pacckazam o HOBBIX
JMOCTIKEHUSX B HEHTPOHHOH WHTEPPEpOMETPUH, BKITIO-
4asi HeWTPOHHYIO TOJOTpaduio. DTOT METO] MO3BOJSET
KOHTPOJIMPOBATh OPOHMTANBHBIC YIJIOBBIE MOMEHTHI HEH-
TPOHA, a TAKXKE HCCIE0BaTh CIMH-OPOUTAIIBHBIE COCTO-
stHUST HeWTpoHHBIX BonH. Jlokman K. XKepnenkosa (JIH®
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OUSN) ObUT TOCBSIICH YBETUYEHUIO 3(H(HEKTHBHOCTH
KBa3M3€PKAIbHOTO OTPaXEHHUsA XOJIOAHBIX HEWTPOHOB
HaHOAJIMAa3HBIMH MOPOIIKAMHU C MOMOIIBI0 UX (TOPHPO-
BaHMA. OKCIIEPUMEHTAIFHO W3MEPEHHOE YCWJICHHE OT-
paskeHUs ISl MaJbIX YIVIOB MaJCHUS W JWana3oHa JJIWH
BOJIH HEUTPOHOB 3—5 A noxomut 10 40 %. Drot pesynbrar
YKa3bIBaET Ha BO3MOXXHOCTb MPAKTHYECKOTO IPUMEHEHUS
HAHOAJIMa30B B CHCTEMAaX BBIBOJIAa M ()OKYCHPOBKH XOJIO/I-
HBIX HEHTPOHOB.

Honynsapuoe cpenu crpan-yuactauy, OMAN nanpas-
JICHUE HCCIIeoBaHNN «SInepHo-(pu3nyeckne aHalIuTHye-
CKHE METOJbl B HayKaX O XKM3HM M MaTepUaJIOBECHUN
OBUIO IIPEJICTABIICHO TPeMsl IICHApHBIMU AoKianamu. Ko-
opaunarop IIporpammel OOH mo uccnenoBaHuio 3arpsis-
HeHMH Bo3ayxa B EBporie M. @ponraceena (JIHO OMSAN)
JIOJIOXKHJIA Pe3yJIbTaThl OOJIBILIOrO IMKIA PadoOT MO IMpH-
MEHEHHIO HEHTPOHHOTO akTHBAIMOHHOTO anann3a (HAA)
B OMOMOHHUTOPHHIC aTMOC(EPHBIX BBIIAICHUH TAKENIBIX
METAJUIOB U JIPyTUX TOKCUYHBIX JJIEMEHTOB 3a MOCIICIHNE
TIOYTH YETBEPTH BeKa. bornee uem 20-neTHEE COTpyAHUYE-
ctBo OMSU ¢ ByxapecTckuM YHUBEpCHUTETOM B 00IacTH
re03KoIoTuH UYepHOro MOpsl, SKOJOTMH AHTapKTHIBI, a
TaKKe apXeoJOrMd W BUHOJEIUS OBbUIO IPEACTaBICHO
O. lymuy. Slpkoe BriewarsieHHe NMpou3Bea 0030pHBIA 10-
knax U. 3uapkoBckort (JIH® OUSAN), mocBsAmeHHBIH pa-

E.Korobkina (University of North Carolina, USA)
talked about the progress in the creation of a new reactor-
based UCN source with a solid methane moderator and
crystalline deuterium converter. The source is expected to
be put into operation in 2019. S. Doege (ILL) reported on
the results of research on the growth of hydrogen and deu-
terium crystals used to produce UCN. In the theoretical
report presented by P. Grigoriev (ITP, Chernogolovka), the
possibilities and problems of UCN storage on the surface
of liquid helium were considered in detail.

New experimental results on the diffraction of cold
neutrons by surface acoustic waves (SAW) presented by
G.Kulin (FLNP JINR) were obtained at the FRM II reac-
tor in Garching, Germany. They have shown that by using
standing SAW one can verify the applicability of the effec-
tive potential approach in the case of the giant accelera-
tion of matter. D. Pushin from the University of Waterloo,
Canada, spoke about new achievements in neutron interfer-
ometry, including neutron holography. This method makes
it possible to control the neutron orbital angular momen-
tum, as well as to study spin-orbit states of neutron waves.
The report of K. Zhernenkov (FLNP JINR) was devoted to
the enhancement of quasispecular reflection of cold neu-
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trons by nanodiamond powders using their fluorination.
The experimentally measured enhancement of reflection
reaches 40 % for small angles of incidence and for a range
of neutron wavelengths of 3-5 A. This result points to the
possibility of practical application of nanodiamonds in the
systems of guiding and focusing of cold neutrons.

The research field ‘“Nuclear-Physics Analytical
Methods in Life Sciences and Materials Science”, popu-
lar with JINR Member States, was presented on the first
day of the Seminar in three plenary reports. M. Frontasieva
(FLNP JINR) — coordinator of the United Nations
Program on Air Pollution Research in Europe — reported
on the results of a large series of studies on the application
of neutron activation analysis (NAA) in the biomonitor-
ing of atmospheric deposition of heavy metals and other
toxic elements in the last quarter of the century. More than
20 years of cooperation between JINR and the University
of Bucharest in the field of geo-ecology of the Black Sea,
ecology of Antarctica, as well as archeology and wine-
making, were covered in the report by O.Duliu. A review
report by I. Zinicovscaia (FLNP JINR) covering the stud-
ies in the field of bionanotechnology, which are carried
out jointly by biophysicists from Moldova, Georgia, and
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6oTam B 00macTH OMOHAHOTEXHOJIOTHH, KOTOPBIE BEAYTCS
coBMecTHO ¢ bnodmsukamu Monnossl, [py3mn u Poccun
Ha peakrope UBP-2. Actpobuomnor u3 CILIA P.T'yBep BbI-
ctynuin ¢ jnexkuuei «KusHp Bo BeeneHHol», B KOTOpoi
OH TIPHBEJ PSAJ] HOBBIX PE3YJIbTaTOB, MOIYYEHHBIX C TIOMO-
1m0 HAA KaMEHHBIX METEOPUTOB — MEPEHOCYUKOB IPO-
cTeHIuX (OpM KU3HHU U MO3BOJISIFOIINX CJIEIIaTh BHIBOJ O
TOM, 4TO >KU3Hb ObUIA IPUHECEHA HA 3eMJII0 U3 KOCMOca.
B napasienbsHOl ceccun BTOPOTo JIHSI CEMUHApa U Ha
CIHELHUAIbHOM MOCTEpHON cecCMM B JOKIAAaXx MOJOMIBIX
corpyauukoB JIH® Obuto mpomoimkeHo oOCyxaeHue pe-
3yJIbTaTOB, MOMYYEHHBIX B UCCIEOBAHUSAX, KOTOPBIE MPO-
BOJWJIUCH B paMKax MporpaMM MU I'PaHTOB IMOJTHOMOYHBLIX
MpEe/ICTaBUTENIeH MPABUTEIBCTB CTPAH-yYaCTHUI[ U acCo-
UUpoBaHHBIX wieHoB OUSN, a Taxoke mpoektoB PODU n
MATAT?D. UnTepecHsIi 10KIa1 00 N3y4eHIH KOCMUYECKON
MBUTA B METCOPUTHOM 110 /1¢ KomeThl ISON ObLT mpecTas-
nern M. T'ycrosoii (JISIP OMSIN). PesynsraTtoM 0)KUBICHHON
JIMCKYCCUH YYaCTHHUKOB CECCHM CTAJIO PEIICHNUE O BO3MOX-
HBIX COBMECTHBIX JKCIIEpHMEHTax Ha ycraHoBkax JISIP u
JIH®. oxmax A.Taxepa (YaHuBepcuteT Anb-Axap), Imo-
CBSIIIICHHBIN OIPE/ICNICHUIO PEIKO3EMENTbHBIX 3JIEMEHTOB
B Teosiorndeckux oopasnax Erunra, mokasain, uro padbora
T10 TIPOEKTY, MOJIEP)KUBAEMOMY TPAHTOM AKaJeMHUH HayK
Erunra u OUSIN, Gyner criocoOCTBOBATh Pa3BUTHIO MEX-
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JTyHapOIHOTO COTPYAHUYECTBA B 00JIACTH MPHUKIIATHBIX HC-
CJIEZJOBAHUI C MCIIOJIb30BAHUEM HEHTPOHOB.

Ha mocrepHoii ceccnu ObUTH TIPEACTABICHBI PaOOTHI
MOJIOABIX yUeHBIX m3 PD, Azepbaiimkana, Bomrapum u
JIPYTUX CTpaH. DTO pabOTHI IO MEAUITUHCKIM PACTCHHSM,
OMOMOHUTOPHHTY TEPPUTOPHH, UCTIBITHIBAIOIINX CHITBHYTO
AHTPOIIOTEHHYIO HATPy3Ky (ANMIEpOHCKHI MTOTYOCTPOB B
Kacmuiickom mMope), u coBmecTHbIe ¢ JIH® nccnenoBanus
HOBBIX MarepHajioB, KOTOPBIC BEIYTCSl B COTPYAHNYECTBE
¢ Hayuyno-npaktuyeckum nieHTpoM HarponansHol akase-
MHH HayK besopyccnu 1o MarepraaoBeeHuUIO.

Ha nenapHbBIX ceccusix BTOPOTO JIHS CEMHHapa 00-
CY)KIaJINCh METOJMYECKUE AaCIHEKThl IKCIIEPUMEHTOB C
Heiftponamu. B noxmane B.IIBemosa (JIH® OMSAN)
OBLITM MpeCTaBIeHbl OCHOBHBIE MapaMeTphbl CTEHAA, CO3-
JAHHOTO B J1TaOOpaTOpuu IJIi MOACTHPOBAHUS IKCIICPH-
MEHTOB I10 NOUCKY Boxbl Ha Mapce u Jlyne. [lerekropsl,
MOMEIIIEHHBIE Ha BHE3eMHBIX ammaparax NASA, paspa-
6otansl B corpyaandectse OUSAN n Uncturyta KocMu-
yeckux uccienoBannii (Mocksa). CTeHI HEOOXOMUM ISt
aHaJM3a Pe3yNbTaToOB, MOMYYaeMBbIX METONAMH SACPHOI
wranetonoruu. B.Hecsmwkesckuit (ILL, @panums) pac-
CKazaJ O CO3/IaHUM YHHKAJIHHOTO IMOJISIPU3aTOpa MEIICH-
HBIX HEHTPOHOB, Ha BBIXOJIC U3 KOTOPOTO UX MOJSPU3AIUSL
otmmaaercs ot 100% Beero Ha 107 1o BCEMY AMANa3zoHy

Russia at the IBR-2 reactor, made a long-lasting vivid
impression. R.Hoover, an astrobiologist from the USA,
delivered a lecture “Life in the Universe”, in which he pre-
sented a number of new results obtained using NAA of
stony meteorites-carriers of the simplest forms of life and
allowing one to conclude that life on the Earth was seeded
from space.

In the parallel session of the second day of the
Seminar, as well as at a special poster session, the reports
of young researchers continued the discussion of the re-
sults obtained in the framework of the programs and grants
of Plenipotentiaries of JINR Member States and Associate
Members, as well as RFBR and TAEA projects. An inter-
esting report was presented by M. Gustova (FLNR JINR)
on the study of cosmic dust in the meteor shower from the
ISON comet. As a result of a lively discussion among the
participants of the session, possible joint experiments at
the FLNR and FLNP facilities were proposed. The report
of A.El-Taher (Al-Azhar University) on the determina-
tion of rare earth elements in geological Egyptian samples
showed that the project supported by the joint grant from
the Academy of Sciences of Egypt and JINR would pro-
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mote the development of international cooperation in the
field of applied neutron research.

At the poster session, studies of young scientists from
Russia, Azerbaijan, Bulgaria, and other countries on me-
dicinal plants, biomonitoring of territories with a strong
anthropogenic load (Absheron Peninsula in the Caspian
Sea), as well as joint investigations with FLNP into new
materials conducted in cooperation with the Scientific and
Practical Center of the National Academy of Sciences of
Belarus for Materials Science, were presented.

The plenary sessions of the second day of the Seminar
were focused on the methodological aspects of experi-
ments with neutrons. In the report of V.Shvetsov (FLNP
JINR) the main parameters of the stand designed at the
Laboratory for modeling experiments to search for wa-
ter on the Mars and Moon were presented. The detectors
placed on the extraterrestrial NASA vehicles were devel-
oped in cooperation between JINR and Space Research
Institute (Moscow). The stand is necessary for analysis
of results obtained by the nuclear planetology methods.
V.Nesvizhevsky (ILL, France) spoke about the creation
of a unique polarizer for slow neutrons with the polariza-
tion at its exit differing from 100% by no more than 1073
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JUTMH BOJIH XOJIOAHBIX ITy4KoB. KpoMe Toro, oHM KOMITak-
THEE W JeIIeBIIe, 00JIafat0T JIyYIINM POITyCKaHHEM, YeM
CYIIECTBYIONIHE MOJspu3aTopbl. [lomydennsie pesyisra-
Thl HAWIYT IIMPOKOE NMPUMEHEHUE U B HEUTPOHHOM pac-
CesHUHW, U B UCCIICJOBAHUAX MO (PyHIAMEHTAILHON (Pu-
suke. FO.[Toxormnosckmii (JIH® OUAN) nonoxun 06
9KCTIEPUMEHTAIBHBIX MCCIEIOBAHUIX BO3MOKHOCTEH HC-
TTOJIb30BAHUST HU3KOMOJICKYIISIPHBIX (hTOPIIOTIMMEPOB B JIO-
Bymkax st xpanenus Y XH. B noknane H. Co6omneBckoro
(SN PAH, Tpowurk) ObUTH IPUBEICHBI OCHOBHBIEC XapaK-
TEPUCTHUKHU CTEHJAA, CO3/laHHOro Ha MOCKOBCKOW ME30H-
HOHM (habpuke Ml M3YYCHHs PATUAIMOHHON CTOWKOCTH
AIIEKTPOHHBIX MeyaTHBIX maT. C MOMOIIBI0 pacyeToB 10
CTaHJAPTHBIM TPAHCHIOPTHBIM KOJaM MpEeIoKeHa METO-
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nuka mpoBeneHust dkcrepumenTtoB. 1. 3etinanos (JIHD
OUSN) cooburut 0 BaKHOM YCOBEPIICHCTBOBAHUH TTO3H-
[IUOHHO-IyBCTBUTEIIEHOTO METO/Ia PETUCTPAIINN OCKOIKOB
SAICPHOTO JIeNEeHUS B KOMOWHAIIMHM C JETEKTHPOBAHHEM
MTHOBEHHBIX HEHUTPOHOB JelieHus. TecToBble 3KCrepu-
MEHTBI TIOATBEPAUIN PabOTOCTIOCOOHOCTh MPEIIOKEH-
HOTO METONA U €ro JOMOJTHUTEIBHBIC BO3MOKHOCTH IS
MOTYYCHUSI HEUTPOHHOTO M300paKeHHS AETAIIEHCS Mu-
menn. B moxmane I AxmanmoBa (HammoHanmbHBIN sep-
HBIA HCCIenoBaTeNbCKuil neHTp, baky, 1 OUSAN) Obutn
MIPEJICTABICHBI PE3yabTaThl PAbOT MO pa3paboTKe MUKPO-
MUKCENBHBIX JTABHHHBIX (DOTOTMOMOB KaK aJbTEPHATHBEI
CTaHJAPTHBIM BaKYYMHBIM ()OTOYMHOKHUTEIISM.

Jy6Ha, 23-26 mas. 25-i1 MexyHapoJHbIi ceMUHAp 10 B3aUMOJCHCTBHIO HEUTPOHOB ¢ sapamu (ISINN-25)

Dubna, 23-26 May. The 25th International Seminar on Interaction of Neutrons with Nuclei (ISINN-25)

over the whole range of wavelengths of cold beams. What
is more, they are cheaper, more compact, and have better
transmission than existing polarizers. The obtained results
are likely to find wide application in both neutron scat-
tering and fundamental physics research. Yu. Pokotilovsky
(FLNP JINR) reported on the experimental investigation
of the possibilities to use low molecular weight fluo-
ropolymer for UCN storage. In the report of N. Sobolevsky
(INR RAS, Troitsk), the main characteristics of the stand
designed at the Moscow Meson Factory for studying the
radiation resistance of electronic boards were presented.
Basing on the calculations with standard transport codes,
a new experimental scheme was proposed. Sh.Zeynalov
(FLNP JINR) reported on the important improvement of

the position-sensitive method for detecting nuclear fission
fragments in combination with the detection of prompt
fission neutrons. Test experiments had confirmed the ef-
ficiency of the proposed method and its additional capa-
bilities for neutron imaging of a fissioning target. The re-
port by G. Akhmadov (National Nuclear Research Center,
Baku, and JINR) outlined the results of the work on the
development of micropixel avalanche photodiodes as an
alternative to standard vacuum photomultipliers.

In a series of reports presented by colleagues from the
Iranian Institute for Nuclear and Technological Research,
E.Bavarnegin and Z. Gholamzadeh, an overview was giv-
en on the methodological possibilities of applied research
at the Tehran Research Reactor.




KOH®EPEHLMW. COBELLAHNA

B cepun noxiianos kosuier u3 MpaHCKOro MHCTUTYTa
SAICPHBIX W TEXHOJOTHMYECKUX HccienoBanuii J.baap-
vern u 3.Tomamzane ObLT chemaH 0030p METOAWYECKHX
BO3MOYKHOCTEH MPUKIAIHBIX padOT Ha TETEPAHCKOM HC-
CJI/IOBATEIbCKOM PEAKTOpE.

OtaenbHble ceccy OBUIM TOCBSIMIEHBI paboTaM 1o
YIPaBIISIEMBbIM YCKOPHUTEIEM IOIKPUTHYECKHM CHCTEMaM
W TI0 HCCIIENOBAHUIO CTPYKTYpBI BO3OYXKICHHBIX SizEp.
C.CupnopkuH pacckasall 0 MPOEKTe CO3[IaHUsl IEMOHCTpa-
LIUOHHOH 2JIEKTPOSAEPHON CHCTEMBbI MEraBaTTHOW MOII-
HOCTH Ha 0a3e nportonHoro juHaka MM PAH. Beum pac-
CMOTPEHBI pa3IUuHbIC BAPUAHTHI IPUHUMAIOIIEH TPOTOHbI
MHUIIEHH U yMHOXKatoero ojankera. Peann3oBars npoexkT
TPYITHO HE TOJILKO M3-32 OTCYTCTBUSI HEOOXOIMMOTO (hPHHAH-
CUPOBAHUs, HO U B cuily Toro, uro MU Tenepb Haxoqures
Ha TeppUTOpUY MOCKBBI CO BCEMU BBITEKAOIIUMU U3 3TOTO
orpannuenusiMu. Joknanst [1. XKuskosa (UMD, Codust)
n XK. XymBarosa (JIAIT OUSN) Opi1r OCBAIIEHB! MOCH-
POBAHHIO CIIEKTPOB BTOPUYHBIX HEUTPOHOB M BBI3BIBAEMBIX
WMH peakluii BHYTPU M Ha TOBEPXHOCTH MHIIIEHHOH cO0p-
ku «KBrHTa» M3 HaTypampHOTO ypaHa Maccor 512 kr, 00-
Jly4yaeMO# peSITUBUCTCKUMU JIeUTpoHaMu. B ominumne ot
paHee ITPOBE/ICHHBIX PAcueTOB ObliIa 0OOHApYKEHa 3aMeTHAs!
pa3HUIA B IUIOTHOCTH HEHTPOHOB BHYTPU YPAHOBBIX IH-
JIMH/IPOB, COCTABIISIONINX CEKIMN COOPKH, U B IPOMEXKYT-
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Kax MEXJy CeKIMSIMHU. DTO JOJIKHO IIPUBECTH K KOPPEKIIUH
MHTETPAIbHBIX YHCEN JEJICHUS] U, COOTBETCTBEHHO, KO3(-
(hMnMeHTa YMHOKEHNS] MOIIHOCTH Ta/IAfOIIEro MydKa.

O coznannu u XapakreprucTikax ycraHoBku INES nHa
6a3ze uMITyIpCHOTO HcToyHNKa HelTpornoB VAW PAH no-
noxwm J1. XmroctiH. OH IpencTaBuil MepBbIe PE3yIbTaThl
M3MEPEHUH PanallMOHHOTO 3aXBaTa HEHTPOHOB, KOTOPHIE
JIEMOHCTPUPYIOT BO3MOXXHOCTH IOJIYYEHHS T'PYNIOBBIX
CCYCHUI PEaKTOPHBIX MaTepUalIOB B KUIIOBOJIBLTOBOH 00-
JacTH SHEPrMM HEWTPOHOB Ha CO3JAaHHOW YCTAaHOBKE.
B noxnane By Jlyk Konra (JIH® OUSN) Gbun paccmo-
TpeHb! (pazoBbIe IEPEXObl CBEPXTEKYyUYeCTh— (DepMH-Ta3 B
CHEKTpe BO30YKICHUS TSDKEIIBIX sIJIep, HCCIIEyeMBbIE C T10-
MOLIbIO OPUTHHAJIBHOI'O METO/Ia aHaJIn3a JABYXKBaHTOBBIX
ramma-kackazos, pazpadborantoro B JIH® OUSN.

Tperuil neHb OTKPBUICS CECCUEH, MOCBALICHHON pe-
AKIHUIM, BBI3BIBACMBIM 6I)ICTpI)IMI/I HeﬁTpOHaMH. B J10-
knagax B.XpsukoBa (®OU, O6mmuack) u H. Degoposa
(xommabopammss TAHI'PA) Opumm mipeacTaBiIeHBI pPe3yilb-
TaTBl MCCIENOBAHUS peakuid (1, o) u (n, n'y) Ha JIETKUX
Aapax, TMOJMYYEeHHbIE C TOMOINBIO TPENU3HOHHBIX METO-
muk. E.Konmo6eesckuit (MM PAH) pacckazam o mpo-
61eMax ¢ OJJHO3HAYHBIM OIIPE/ICIICHUEM UTMHBI HEHTPOH-
HEWTPOHHOTO PACCESHHS W O HOBBIX U3MEPEHUSX, aHAIN3
KOTOPBIX MOXET YIy4IIMTh mosioxkeHue. M.Haymenko

The second day of the Seminar also included sessions
devoted to accelerated subcritical systems and the struc-
ture of excited nuclei. S. Sidorkin spoke about the project
to design a demonstration megawatt-power electronuclear
system based on the proton linear accelerator at INR RAS.
Various variants of a proton-receiving target and multiply-
ing blanket were considered. In addition to the financial
problems, the project implementation faces difficulties
related to the restrictions imposed by the fact that INR is
now located in the territory of New Moscow. The reports
of P.Zhivkov (INRNE, Sofia) and J. Khushvaktov (DLNP
JINR) were devoted to the simulation of spectra of second-
ary neutrons and reactions they induce inside and on the
surface of the QUINTA natural uranium target assembly
with a mass of 512 kg irradiated by relativistic deuterons.
In contrast to the earlier calculations, a noticeable differ-
ence in the neutron density was observed inside the urani-
um rods in the assembly sections and in the gaps between
the sections. This should lead to the correction of the inte-
gral numbers of fission and, accordingly, of the multiplica-
tion factor for the incident beam power.

D.Hliustin reported on the design and characteris-
tics of the INES facility on the basis of the pulsed neutron
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source of INR RAS. He presented the first results of mea-
surements of radiation capture of neutrons, which demon-
strate the possibility of obtaining group cross sections of re-
actor materials in the kilovolt neutron energy region at the
constructed facility. In the report of Vu Duc Cong (FLNP
JINR), phase transitions of superfluidity—Fermi gas in the
excitation spectrum of heavy nuclei, which are studied us-
ing the original method of analysis of two-quantum gamma
cascades developed at FLNP JINR, were considered.

The third day of the Seminar was opened with a ses-
sion devoted to the reactions induced by fast neutrons.
V.Khryachkov (IPPE, Obninsk) and N. Fedorov (TANGRA
Collaboration) presented the results of investigation of (7,
a) and (n, n'y) reactions on light nuclei, which had been
obtained using precision techniques. E. Konobeevski (INR
RAS) talked about the problems with unambiguous deter-
mination of the neutron—neutron scattering length and new
measurements, the analysis of which could improve the
existing situation. In the report of M. Naumenko (FLNR
JINR), different ways of obtaining neutron-rich light nu-
clei using multinucleon transfer reactions were considered.

The program of the third day was concluded with a
poster session and a round table devoted to the construc-
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(JIAAP OMSIN) paccmoTpen criocoObl OMydeHUsI HEUTPOH-
HO-M30BITOUHBIX JIETKUX AJEP C TOMOIIBIO PEaKIMi MHO-
TOHYKJIOHHBIX Iepesiad.

CocTosicss KpyIIIbIid CTOJ, TIOCBAIICHHBI BOTIPOCAM
cozmarusg B OVISIU mMITyI5CHOTO HEHTPOHHOTO HCTOYHU-
Ka CJIC/TYIOIIETO TIOKOJICHNS ¥ TIPOTPaMMBbl NCCIIECOBaHNI
Ha HeM. B BBognbix moknanax E.Illadammnnaa u 1O. Konaua
n3 JIHO® OUSIN Obimn 0003HAUCHBI JKeNaTeNIbHbIEe Tapa-
METPbl U BAapUAHThl KOHCTPYKLMUM HOBOTO MCTOYHHKA,
KoTopble MoryT obecrieunts puznkam OUSN u Poccumn
KOHKYPEHTOCIIOCOOHOCTh Ha MHPOBOM YPOBHE IOCJIE HC-
yepnanus pecypca peaktopa UBP-2. B mocnenosasiieit
OXHBJICHHOH AHUCKycCHH ObUIa BbIpa)kK€Ha 3aMHTEPECO-
BAaHHOCTh CIEIHATUCTOB M3 cTpaH-ydacTHH OMAUN u
POCCHUICKUX HEUTPOHHBIX IEHTPOB B CO3JJaHUU TAKOTO UC-
TOYHMKA W peajM3allii Ha HEM IMEepPCIEKTUBHON Hay4YHOU
MIPOTrpaMMEI.

ITocnenauii 1eHb COBEIAHMS OB IIETMKOM 3aHST 00-
CY)KICHUEM DPA3IIMUHBIX ACTIEKTOB (DM3UKH SICPHOTO Jie-
nerns. OTkpeiBai ceccuro gokian I Janmnsaa (MTOD),
MTHOHEPCKHE PaOOTHI KOTOPOTO OTIPEIEISIOT JIUIO (PUIUKH
JIeTICHUs TIOCIIEHNE YeThIpe aecsaTuiaeTus. OH pacckaszain
0 TTOCTIETHUX TOCTIDKCHUSX 1 ITPOOJIEeMax B MCCIIE0BAHUH
tak HazbiBaeMbIX ROT- u TRI-addexroB, OTKpBITHIX 32
TIOCTICIHUE TOJIBI C €r0 aKTUBHBIM ydacTreM. OO0 yHHKaIb-
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HOM JSKCTIICPUMEHTE Ha TOPSUeM ITyYKe IMOJISIPU30BAHHBIX
HEHTPOHOB Ha peakTope B Mrouxene pacckazain 0. Komau.
OH mpeacTaBuil pe3yNbTaThl MEPBEIX M3MEPEHUN yKazaH-
HBIX 3((}eKToB B HIDKAWIIEM HEHTPOHHOM pe30HaHCE
235U, KkoTOpble NMpH YBEIMYCHHH CTATHCTHKH SKCIIEPH-
MEHTa TIO3BOJST CYIISCTBCHHO YITYyUIIUTh MOHUMAaHWE
MIPUPOABI (PU3HUKH JEIICHHs. 3aMETHM, 4TO JI0 CHX TIOp BCE
M3MEpEeHNs MTPOBOIMIINCH TOJIBKO MPU TETIOBOW IHEPTUHU
HEHTPOHOB, T/ie ObUIa HEOTHO3HAYHAS CMECh BKJIA/IOB pas-
HBIX KOMIIayH/I-ypOBHEH, 4TO CYIIECTBEHHO 3aTPYy/IHSUIIO
aHaJM3 OSKCIIEPUMEHTANIBHBIX pe3ylnbraTtoB. B nokiaze
C.Kanmenckoro (BI'Y, Poccust) Obu1 npesicTaBieH onuH
U3 TEOpeTUYeCKux noaxonoB K omnucanuto ROT- u TRI-
3¢ GeKTOoB.

DKCIIepUMEHTAIFHOMY M3YYEHUIO MTHOBEHHBIX HEil-
TpoHoB aenenusi (MH/I) Oblii MOCBSIIEHBI COOOIICHHSI
A.Bopobsésa (ITUAD, I'atunna) u A.T'éka (OULL, Temn,
benbrus). H.Kapxxan (JIAAP OUMSN) npencrtaBun HOBbIE
Pe3yNIbTaThl PacuyeTOB OPHUTHHAIBHOTO IHHAMHYECKOTO
noxaxona k onucanuro MHJI, koTopslii, B ciydae €ro sKkc-
TIEPUMEHTAIIFHOTO TOATBEPKICHUS, MOXET pPaJAUKaIHHO
W3MEHHUTDH CYIIECTBYIOMIYI0 KAPTHHY SACPHOTO JEJICHUS.
A.Tarapckuit (ITUAD, 'aTunHa) MOTOXKKAIT O HOBBIX W3-
MEPEHUSIX YIJIOBOM aHU30TPOIHH OCKOJKOB JICICHUS
CBHMHIIA M TUTyTOHUS, BBI3BAHHOTO HEHTPOHAMH C SHEp-

tion of a pulsed neutron source of the next generation at
JINR and its research program. In their introductory re-
ports Ye. Shabalin and Yu. Kopatch from FLNP JINR out-
lined the desirable parameters and design solutions for
the new source, which could provide JINR and Russian
physicists with a world-class highly competitive facility
upon the expiration of the IBR-2 reactor service life. In the
ensuing lively discussion, specialists from JINR Member
States and Russian neutron centers expressed their interest
in the creation of such a source and implementation of a
promising research program on it.

The last day of the meeting was entirely devoted to
the discussion of various aspects of nuclear fission phys-
ics. The session was opened with a report of G. Danilyan
(ITEP) whose pioneer studies have been determining the
achievements in fission physics for the last four decades.
He spoke about the latest advances and problems in the
study of the so-called ROT and TRI effects discovered
in recent years with his active participation. Yu. Kopatch
talked about a unique experiment on a hot beam of polar-
ized neutrons at the reactor in Munich. He presented the
results of the first measurements of these effects in the
lowest neutron resonance in >>°U, which, with increasing
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experimental statistics, could significantly improve the un-
derstanding of the nature of fission physics. Let us note
that so far all measurements have been carried out only at
thermal neutron energy with an ambiguous mixture of con-
tributions from different compound levels, which made the
analysis of experimental results significantly more diffi-
cult. S.Kadmensky (VSU, Russia) in his report presented
one of the theoretical approaches to the description of the
ROT and TRI effects.

The reports of A.Vorobyev (PNPI, Gatchina) and
A. G606k (JRC, Geel, Belgium) were devoted to the experi-
mental study of prompt fission neutrons. N. Carjan (FLNR
JINR) presented new results of calculations of the origi-
nal dynamic approach to the description of prompt fission
neutrons, which, if experimentally confirmed, can radical-
ly change the existing view of nuclear fission. A. Gagarski
(PNPI, Gatchina) reported on new measurements of the an-
gular anisotropy of lead and plutonium fragments from the
fission induced by neutrons with energies up to 200 MeV.
A new theoretical approach for describing these results
was proposed in the report of A. Barabanov (NRC KI). In
the reports of H.Pasca (FLNP JINR) and S.Kadmensky,
the mechanism of the formation of high-spin states of fis-
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rueit 1o 200 MaB. HoBblil TeopeTndeckuii OAXOd TSt
OITMCAHUS ATUX PE3YJBTATOB TPEIOKIIT B CBOEM BBICTY-
wiennn A.bapabanos (PHL] KN). B noxnmanax X. [lacku
(JTH® OUAN) u C. KagMeHckoro 00Cyk1aics MeXxaHu3M
(hopMHpPOBaHUST BBICOKMX CIHHOB OCKOJKOB JICJICHUSI.
[Tocnenosamiast TUCKyccusl TIOKasasa, 4To 3Ta npodiaeMa
OCTaeTCsl OTKPBHITOM. B IpeKpacHO WILIIOCTPUPOBAHHOM
nmokmane W.PyckoBa (JIH® OUAN) Obim maH KpUTHYE-
CKHii 0630p M3yUeHHs IeNeHHs sapa 2> Np ¥ HAMEUCHBI
HEOOXOIMMbIE HOBBIE KCIIEPHMEHTHI.

Joxnaner 1. Kamanuna (JIAAP OUSN) u FO. [TarkoBa
(MHU®U) ObUIH MOCBSIICHBI CUTYAIHH C U3YYCHHUEM JK-
30THUYECKON MOIbI JIeNIeHHs], TaK Ha3bIBAEMOI0 KOJIMHE-
apHOTO KJIACTEPHOTO PAacCIaja, OTKPHITOTO aBTOPAMHU J0-
KJIaJI0B. BBUIO NPOBEIEHO COMOCTABICHHE PE3YJIbTaTOB
HEeJlaBHUX H3MepeHui, nposeaeHHbIX B ILL (Dpanuus),
C JJAHHBIMH 3KCIEPHMEHTOB, BBIIONHEHHBIX B JlyOHE, 1
C/leNaH BBIBOJI O HEOOXOJMMOCTH HOBBIX M3MEPEHHH IS
pa3peleHns: BOZHUKIINX TPOTHBOPEUHH.

VYenex pa6otsr ISINN-25 moaTBepaut mone3HOCTh U
TIPUBJIEKATEIFHOCTh (hOpMara IPOBEICHUS E€XKETOIHOTO
COBCILAHMS 0 IUPOKOMY KPYT'y BOIPOCOB HEHTPOHHOM
($u3MKK, U30PaHHOTO Ul ATOW KOH(EPEHIMH YETBEPThH
BEKa Ha3aj, a Takxke 3(PpPEeKTHBHOCTE HEUTPOHHBIX METO-

JIOB JUTA PeIIeHUS (PyHIaMEHTAIbHBIX U IIPUKIAAHBIX IPO-
611eM HayKH.

6—10 ntons B Ilpare (Uexus) npoxonuna 25-1 Meaic-
OYHApOOHAas KOH@epeHuus Nno UHmMeZPUpyemviM Cuc-
memam u KEAHMOBLIM CUMMEMPUAM, OPTaHU30BAHHAS
(hakynbreTOM siIepHON (U3MKKM U WHXKEeHepuH Yerickoro
TEeXHHYeCKoro yHmuBepcuteTa B Ilpare m JlaGoparopueit
teopetnyeckoit pusuku um. H. H. boroato6osa OUSIN.

Kongepernnus ormmmyanack oco0oil IpeacTaBUTENb-
HOCTBIO. 3a 5 paboumx aHel Obuto crenmano oxoino 210
HAay4YHBIX IOKJIAJ0B YYCHBIMH U3 26 cTpaH: ABCTpajmwy,
AsepbOaiimkana, borrapuu, bpaswmmu, ['epmanuu, [perm,
Hanun, Wzpauns, Upnanguu, WUtamum, Kananel, Kuras,
Hunepnannos, Ilonpmm, Poccuu, Pymbiaumm, CepOum,
CnoBaxwn, CHIA, TaiiBans, Typrwm, Ykpanasl, @panmmmy,
Uexuu, IlIBeuun, SAnonuun. IlpencraBieHHble wuccieno-
BaHMS OXBATHIBAIOT INHUPOKHN CIEKTP TEM: KBAHTOBBIC
TPYIIbl, HEKOMMYTATUBHAs T€OMETPHs, KBAaHTOBOE IIPO-
CTPAHCTBO-BpeMs M KBAaHTOBBIC CHMMETPHH, THCKPETHBIE
WHTCTPUPYEMbIC CUCTEMBI U ypaBHEHHs [leHieBe, cyrep-
CUMMETPHUSL U MHTETPUPYEMOCTb, ACUMIITOTHUKA CIIEKTPa
KBAaHTOBBIX HHTECTPUPYEMBIX CHUCTEM, TCOPHUS TONCH BBIC-
KX CIIMHOB, COBPEMECHHBIC MaTEMATHYCCKHUE METO/IbI.

Y9acTHHKI UMEITN BOZMOKHOCTH OOIIATHCS M 00CY K-
JaTb TEMbI U BOIIPOCHI, NOAHATHIC B JOKJIaJax, TaKXKEC B

sion fragments was considered. The ensuing discussion
showed that this problem still remains open. In his richly
illustrated report, I.Ruskov (FLNP JINR) made a criti-
cal review of investigation of neutron-induced fission of
237Np and outlined new possible experiments.

The program of the Seminar was concluded by the
reports of D.Kamanin (FLNR JINR) and Yu.Pyatkov
(MEPhI) devoted to the situation with the study of the
exotic fission mode, the so-called collinear cluster decay,
discovered by the authors. A comparison was made of the
results of recent measurements carried out at ILL, France,
with the data of experiments performed in Dubna, and a
conclusion was drawn about the need for new measure-
ments to resolve the discrepancies.

The success of ISINN-25 has confirmed the useful-
ness and attractiveness of the format chosen a quarter of
a century ago of annual meetings on a wide range of is-
sues in neutron physics. The feasibility and effectiveness
of neutron methods for solving fundamental and applied
problems of science have been proved as well. Due to the
growing number of young participants it can be stated with
certainty that the Seminar has a future.
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On 6-10 June, the 25th international conference
“Integrable Systems and Quantum Symmetries” was
held in Prague (the Czech Republic). The conference was
organized by the Faculty of Nuclear Sciences and Physical
Engineering, the Czech Technical University in Prague,
and the Bogoliubov Laboratory of Theoretical Physics
of JINR.

The conference was marked by special broadness and
representativeness. During five working days about 210
talks were given by the scientists from 26 countries —
Australia, Azerbaijan, Bulgaria, Brazil, Canada, China,
the Czech Republic, Denmark, France, Germany, Greece,
Israel, Ireland, Italy, Japan, the Netherlands, Poland, Russia,
Romania, Serbia, Slovakia, Sweden, Taiwan, Turkey,
Ukraine, and the USA. The presented studies covered a very
wide spectrum of topics: quantum groups, noncommutative
geometry, quantum space-time and quantum symmetries,
discrete integrable systems and Painlevé equations, super-
symmetry and integrability, spectral asymptotics of quan-
tum integarable systems, higher spin field theory, modern
mathematical methods.

The participants had wide possibility to communicate
discussing the subjects presented in the talks, in warm in-
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He(hopMambHONH 00CTaHOBKE B MEPEPHIBaX U B CBOOOIHOE
BpeMsi. He mouieXxuT COMHEHHIO, UTO B CIIEYIOLIEM TOY
OONBIITMHCTBO YYEHBIX, Y4aCTBOBABIINX B 25-i KOH(epeH-
LM 110 NHTEIPUPYEMBIM CHCTEMaM M KBAaHTOBBIM CHMMe-
TpHSAM, CHOBA C 9HTY3Ha3MOM OTKJIMKHYTCS Ha IpHUITIaIIe-
HHUE NOCETUTh 3TO HAyYHOE MEPOTIPUSATHE.

Marepunais! KOH(pEpPEHINH JOCTYITHBI Ha CAlTe WWW.
intsystems.cz.

LLKOJIbl. CEMUHAPDI
SCHOOLS. SEMINARS

21 anpens B Jlaboparopun (pU3MKK BBICOKHX dHEp-
ruit OUSIN cocTosuicst mexcoynapoonslii cemunap, no-
ceauennslii 60-nemuro 3anycka cunxpogazompona u
110-nemuto co ona poxcoenun B. H. Bexcnepa. B 60mb-
moM KoHpepeHi-3ane cobpanuch corpyauuku JIOBD,
MOJIOAEXKb U BETEPaHbl, TOCTH U3 APYTHX JIa00OPaTOpHH.
C NPHUBETCTBEHHBIM CIIOBOM BBICTYNIJI BHIE-AUPEKTOD
OUAN npodeccop M. T Utkuc.

B noknane nupekropa JI®BD B. /1. Kexennmze «Ot
cunaxpogazorpona 1o npoekra NICA» Obu1 1an 00630p ca-

JlaGoparopust ¢pusuku BeICOKHX 3Hepruii uM. B. 1. Bexcnepa u A. M. banauna, 21 anpenst.
MexIyHapoIHBIN ceMHUHap, TTOCBSIIEHHBII 60-1eTHIo 3amycka cuHxpodasorpona u 110-netuio
co aus poxzaeHus B. 1. Bekcnepa. TopskecTBeHHOE OTKpbITHE IUTomaay uM. B. . Bekcnepa

The Veksler and Baldin Laboratory of High Energy Physics, 21 April.

The international seminar dedicated to the 60th anniversary of the synchrophasotron launching
and the 110th anniversary of the birth of V. Veksler. The opening ceremony of inauguration of V. Veksler square

formal atmosphere at the breaks and during free time. No
doubt, next year the majority of the scientists who partici-
pated in the 25th Conference will accept with enthusiasm
the invitation to take part in this conference again.

The materials of the conference can be found at
www.intsystems.cz.

On 21 April an international seminar was held at the
Veksler and Baldin Laboratory of High Energy Physics
JINR on the occasion of the 60th anniversary of the JINR
synchrophasotron launching and the 110th anniversary
of the birth of Academician V.I. Veksler. VBLHEP staff
members, young and old, veterans and guests from other
laboratories gathered in the conference hall of the labora-
tory. JINR Vice-Director Professor M. Itkis addressed the
audience with greeting words.

VBLHEP Director V. Kekelidze made a report “From
the Synchrophasotron to the NICA Project” where he
gave a review of the most important scientific discoveries
and studies during 60 years of the activities of the labo-
ratory, spoke about the studies conducted now, including
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MBIX 3HAUUMBIX HAYYHBIX OTKPBITHH M HCCIECAOBAHUH 3a
60 yreT meATen HOCTH JTAbOpaTOpuH, paccKa3aHo o pado-
Tax, KOTOpBIE BEAYTCS ceifuac, B TOM 4HCiIe B KomTadopa-
LUK C APYTUMH HayYHBIMH IEHTpaMH MHUpa. JloKmagank
moapoOHo ocraHoBwics Ha mpoekte NICA, KoTopsiit
YCHEIIHO peanu3yercs Ha miomaake JIOBD.

[Tponomxuian ceMHUHAp MEMOpHAIbHBIC W Hay4dHbIC
JIOKJIaJIbl COTPYHMKOB JIAOOPATOPHU M YUCHBIX U3 3apy-
0eKHBIX HAYYHBIX [ICHTPOB. Paccka3umku Ienuiich BOCIo-
MUHaHHUAMU KaK O JINYHOCTH U xapakrtepe B. . Bekcnepa,
TaK M O €ro Hay4yHol pabore, MeTO/IaX yIpaBiIeHHs J1a0o-
paropueii, yCIOBHSIX, B KOTOPBIX COBEPIIAINCH OTKPBITHS,
CO3/1aBAJINCh YCTAHOBKU U MPOBOAMIUCH HKCIIEPUMEHTHI.
CrnenpaibHO K ceMHHapy Obla MOJATOTOBJICHA W W3/1aHa
OporIopa, MOCBAIICHHAasT HanOoee 3HAYUMBIM PaboTam
JIBD3, JICBD, JI®BO 3a 19562016 rr.

ITocne ruieHapHOM YaCTH COCTOSIOCH TOPKECTBEHHOE
oTKpsITHE TIoIaau uMm. B. M. Bekcnepa, Ha KOTOpOM BbI-
crynmu gupextop JIOBD B. /1. Kexennaze, Butie-aupex-
top OMSMN mpodeccop P. Jlemuunkw, rmaBHBIA HaydHBINH
corpynauk JI®BD mpodeccop B. A.Hukutnn, a Takke
OBUTH BO3MIOXKEHBI IBETH K maMsiATHUKY B.U.Bekciuepy.
Jns BeTepaHOB M 3apyOeKHBIX TOCTEH OBUIM OpraHU30-
BaHbBI SKCKYPCHH Ha YCKOPUTEIbHBIH KOMIUIEKC M TOpXKe-
CTBEHHBIH (ypIIeT.

12 mas B Jlaboparopuu TeOpeTHUECKON (GU3NKH
um. H. H. Boromo60Ba mipomien HaydHBIN cemunap nams-
mu akadoemuka B. I. Kadviuesckozo, BbIAI0MIEroCs poc-
CUICKOTIO YYEHOT'O U OpraHu3aTopa HayKH, IPUypOUEHHBIN
K 80-71€THIO CO IHA €r0 POKIACHUSL.

[lepen HauasoM ceMHHApa COCTOSIIACH LIEPEMOHHUS
OTKpBITUSI MEMOPUAJIBHON Jockn y kabuuera Ne436 Ha
YETBEPTOM JTaXe Ja0OpaTopuu, rae padoTanu akajie-
Muku Mouceil AnekcanapoBuu MapkoB, AnekcaHap
MuxaitnoBuu banaun u Brnagumup T'eopruesnu Kanbl-
mesckuit. Jlous B.T Kageimesckoro TarbdHa u ee Myx
M3BECTHBIA KOMIIO3UTOp Auiekceld PriOHMKOB B Oecene
C J)KypHaJHMCTaMHu Teruio rnobnarogapwin MHCTHTYT, KO-
ner Bnagumupa I'eoprueBuya u opraHu3aropoB ceMuHapa
3a TIYOOKYI0 M HICKPEHHIOIO aMSITh O JJOPOTOM M OJIM3KOM
YeJIOBEKe, a aAMUHHUCTPAIMIO TOpoJia 3a TO, YTO OJHA M3
yIuIl B 0C000# YKOHOMUYECKOW 30HE MPaBOOEpekbs Oy-
JIeT Ha3BaHa €r0 MIMEHEM.

Hayunsii cemunap namsitu B. I Kaapimesckoro npo-
XOAMJI oA npenceaarenscTBoM aupekropa JIT® B. B. Bo-
ponoBa. OTkpsu1 cemuHap aupexTop OMAM akamemuk
B. A.MargeeB. B cBoeM BCTynHMTEIBHOM CIIOBE OH IOJE-
JUJICS C COOPABIIUMMUCS B AyANTOPUH KOJIJIETAMH, JPY3bsi-
MH, YYEHHUKAMH, POJHBIMU U OJM3KUMH YYEHOTO CBOUMH
MIEpBBIMH BIIEUATIICHUSIMU OT 3HAKOMCTBA ¢ Bragumupom

collaboration with other scientific centres of the world.
V.Kekelidze spoke in detail about the NICA project that is
successfully implemented at VBLHEP.

The seminar continued with memorial and scientific
reports by the laboratory staff members and scientists from
foreign scientific centres. The speakers shared their mem-
ories about the personality of V.I.Veksler, his scientific
work, methods of administration, conditions in which dis-
coveries were made, facilities were developed and experi-
ments were conducted. A brochure was compiled and pub-
lished for the seminar about the most important research in
LHE-LSHE-VBLHEP in 1956-2016.

After the plenary session a ceremonial inauguration
of V. Veksler square was held. At the ceremony the follow-
ing persons took the floor: VBLHEP Director V. Kekelidze,
JINR Vice-Director R.Lednicky, VBLHEP Chief
Researcher V.Nikitin. The participants of the ceremony
laid flowers to the monument of V. Veksler. Excursions
were organized to the accelerator complex and a cocktail
reception was held for veterans and guests from abroad.

A scientific seminar in remembrance of the outstand-
ing Russian scientist and science organizer Academician

EI

Vladimir Georgievich Kadyshevsky was held on 12 May
at the Bogoliubov Laboratory of Theoretical Physics. The
event was dedicated to the date of the 80th birthday of the
scientist.

Before the seminar started, a ceremony of inau-
guration of the commemorative plaque was held on
the door of study 436 on the third floor of the labora-
tory, where Academicians Moisej Aleksandrovich Mar-
kov, Aleksandr Mikhailovich Baldin, and Vladimir
Georgievich Kadyshevsky used to work. The daughter of
V.Kadyshevsky Tatiana and her husband a famous com-
poser Aleksei Rybnikov expressed their deep gratitude to
the scientific community of JINR, colleagues of Vladimir
Georgievich, and organizers of the seminar for sincere
and profound remembrance of their dear close relative.
They also thanked the administration of the city for the
decision to name one of the streets in the special eco-
nomic zone on the right bank of Dubna in memory of
V.Kadyshevsky.

The scientific seminar in memory of V. Kadyshevsky
was held under the chairmanship of V. Voronov, the BLTP
Director. JINR Director Academician V. Matveev opened
the seminar. In his address he shared with the audience
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TEOPETHYECKOH (PHU3NKH
um. H. H. Boromo6oBa,
12 mas. MeMopuaibHbIH
CeMUHap, MOCBAIICHHBIN
80-1eTHro co JaHs
POXKICHNUS aKaJIeMUKa
B.T. KazplieBckoro

The Bogoliubov
Laboratory of Theoretical
Physics, 12 May. The
memorial seminar on

the 80th anniversary of
the birth of Academician
V.Kadyshevsky
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Kagpimesckum 52 roga Haszazg, Korma TOT OBUI MOJIO-
JIBIM YEJIOBEKOM, HO yX€ BOCHPHUHHUMAJICS KaK MAaCTHUTBIN
YUEHbIH, He3aypsiqHas, spyadmas Ju4HOCTb. W B moO-
crieyrone rofsl, Oymyun pykoBogurtenem HHcTHTyTa,
B.T" KanpleBckuil monb30Bajics HEMPEPEKAEMbIM aBTO-
puretoM. «OH oOnajsan pefKUMH KadyecTBaMH BHYTPCH-
HETO JJOCTOMHCTBA, MY>KCKOH KpacoTbl, BEPHOCTH BO BCEX
OTHOIICHHSX, COOCTBEHHBIMH B3IJISIIAMH, — TTOTYEPKHYIT
B.A.MartBeeB. — DT0 OBUT YEIIOBEK C CHIBHEUIIMM Xa-
paxkTepoM, YMEIOMINI OJHUM CJIOBOM «IIPHIICHATaTh) He-
JocToitHoe mosenenue. boprba 3a coBepIIEHCTBO, Tpe-
0oBaTebHOCTh K cebe ObUIM y HEro OYeHb CHIIBHO BbI-
pakeHbl — BCE, YTO OH JieJlaJl, CTapaliCsl ClieJiaTh Ha BbI-
CoYaiIieM ypoBHE. DTO Te He3aObIBACMbIC BIICUATIICHUS,
KOTOPBIE sI IPOHEC Yepe3 BCIO )KU3Hb...»

Hayunble Jnokiajpl Ha CeMHUHAape IpeACTaBHIM
M.B.UmxoB (Coduiickuit ynusepcutetr, bomrapms) —
«O KBaHTOBOW TEOPUH TOJSI B MMIYJbCHOM IPOCTpPaH-
cTBe ¢ mocTosHHON KpuBH3HON» U O.B.Tepser (JITO
OUAN) — «MaccoBble MacTaObl KBAaHTOBOW XPOMOJIHU-
HaMHKID).

[Ipo3Byyanu BOCIIOMUHAHHSA APY3€H, ONM3KHUX, KOJ-
aer n yuenuxos B.I. KazpieBckoro, KoTopble TOBOPHIN
0 HEM Kak 0 4eJjioBeke, npegaHHoM Hayke, O, cBoum
Jpy3bsM W OIM3KMM. BcromMmHamuch SMM30/1b1 BCTped U

SCHOOLS. SEMINARS

COBMECTHOW PabOTHI, pa3HOCTOPOHHOCTh, OOAsHUE JINY-
HOCTH, HHTEJUTUTEHTHOCTH, BHI3BIBAIOIINE OTPOMHOE yBa-
JKCHHE K ITOMY UYCIIOBEKY.

C mpesenranueii kauru-ansooma «Braamgumup [eop-
rueBrd KaIpleBCKuil», BBIMYIICHHOW K FOOWICHHON
JlaTe, BBICTYTHII YWICH PEAKOJIJIETUH 3TOTO U3/IaHus, IPECC-
cekpetaps OMAN b. M. CrapueHko.

16—-19 mas B ropuom komiuiekce «bopoe», B roc-
tuHune «CaMOKOBY, mpoxoamia roowmieitHas 10-1 Mex-
JyHapojHas IIKoyia 1o siaepHoi dusuke «/Jnu OHAH
¢ bonzapuuy.

MesxayHapoaHasi IIKOJa IO SACPHON (HU3MKE, KO-
TOPYIO OpraHM3yIOT ATEHTCTBO MO SAEPHOMY pEryiu-
poBanuto bonrapuu, MHCTUTYT slIEpHBIX HMCCIEI0BAHUI
n sinepHout sueprerukn BAH n OV, umeer Gonbiioi
ycrex cpefy O00JIrapcKux CTYJCHTOB M CTY/IECHTOB COCE/I-
HUX €BpOIEHCKUX cTpaH. B mocneaHue HECKONBKO JIeT
B HEH NPUHUMAIOT y4yacTHE M YYHUTENsl CPEIHUX IIKOJI.
KaxzpIif ros1 Ha IIKOJIE YUTAIOT JIEKIUN yYEeHbIE U3 J1a00-
paropuit OV, xoTopbie 3HAKOMAT OONTAPCKUX CTYIACH-
TOB, JIOKTOPAHTOB M yYHTEJIEH KaK C aKTyaJbHBIMHU IIPO-
OneMamy sIEpHOM (PU3MKK M ee TPUMEHEHWEM, Tak M C
HarpaBJIeHUSMHU Hay4YHOU aesiTeabHoCcTH OObeIMHEHHOTo
MHCTUTYTA SIIEPHBIX UCCIEOBAHMM.

his first impressions of meeting Vladimir Kadyshevsky
52 years before, when V.Kadyshevsky, being quite a
young man, had already been known as an eminent scien-
tist and a bright outstanding personality. In the years that
followed, V.Kadyshevsky enjoyed authority above excep-
tion in the position of the leader of the Institute. “He pos-
sessed rare qualities of inner dignity, masculine attractive-
ness, fidelity in every relation, his own views, — stressed
V.Matveev. — He was a man of a very strong personality;
he could put anyone in his place with one word. He strived
for perfection, demanding a lot from himself — everything
he did he tried to do the best way. For me, these reminis-
cences are unforgettable, and I will remember them all my
life...”

The scientific reports were presented at the seminar:
M. Chizhov (Sofia University, Bulgaria) “On Quantum
Field Theory in Momentum Space with Constant
Curvature” and O.Teryaev (BLTP JINR) “Massive Scale
of Quantum Chromodynamics”. Friends, relatives, col-
leagues and pupils of V. Kadyshevsky shared their reminis-
cences about him and talked about the scientist who was
devoted to science, JINR, his friends and his family. They
talked about their meetings with him, joint work, his ver-
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satile personality, charm and refined manners that inspired
deep respect to this man.

JINR Press Secretary, member of the editorial board
of the publication B.Starchenko presented an illustrated
book “Academician Vladimir Georgievich Kadyshevsky”
that was issued to the jubilee date.

The jubilee 10th International school on nuclear phys-
ics “JINR Days in Bulgaria” was held on 16-19 May in
the resort “Borovets” at the hotel “Samokov” (Bulgaria).

The International school on nuclear physics, orga-
nized by the Bulgarian Nuclear Regulatory Agency, the
Institute for Nuclear Research and Nuclear Energy BAS
and JINR, is very popular with students from Bulgaria and
other European countries. School teachers have started to
take part in it in the last few years. Every year scientists
from JINR laboratories give lectures at the School and ac-
quaint Bulgarian students, those who work for Doctor’s
degree, and teachers with urgent issues in nuclear phys-
ics and their applications and scientific trends of research
at JINR.

This year, about 30 students from Plovdiv University,
the Technical University of Sofia, the South-West Uni-




LLUKOJTbl. CEMMHAPDI

B 3TOM rony B KauecTBe CiIylIaTENIeHd Ha LIKOJIE MPU-
cyrctBoBaimu oxoio 30 crynmeHtoB IlmoBamBCckoro yHu-
BepcuteTa, Texumueckoro yHuepcurera Cogun, FOro-
3amagHoOTO YHUBEPCUTETA, a TAKKe YHUBEPCUTETa ApHC-
totenst (Canonukw, ['perus).

C nexmusiMu Ha mmkone BeICTynmuian A.T. Onpries-
ckuii (JISIT), A.B. Aanpees (JIT®), B. A. KonecHukoB u
A.O.Cugopun (JI®BD), H. A. banamos u U.C.Ilenesa-

Kommexe «boposeny (Bonrapust), 16-19 mast.
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nok  (JIUT), E.A.Haconoa (JIPB), E.B.JIpuarun
(JIHD), B. A. CkypatoB (JISIP). CepTuduxars! Bpyvan 3a-
MECTHUTEIb Mpeicenaresss ATeHTCTBA M0 SIIEPHOMY pery-
nmupoBaHuio bornrapun A. Ajekcues.

Vuaactaukn 10-i MextyHapoIHOH IKOIIBI 110 siiepHoi ¢msuke «/Iun OUSAN B boarapuny

e

£y
’ oy _ &
' ~ =
\ . b
; .
7= e = — S
)—1_-_:-#_ i B =
e -...-4 =
i,
. 78 _
e s e ] Y

The “Borovets” complex (Bulgaria), 16-19 May. Participants of the 10th International school

on nuclear physics “JINR Days in Bulgaria”

versity, and the Aristotle University (Thessaloniki, Greece)
attended the School.

A. Olshevsky (DLNP), A.Andreev (BLTP), V.Koles-
nikov and A. Sidorin (VBLHEP), N. Balashov and I. Pele-

vanuyk (LIT), E.Nasonova (LRB), E.Lychagin (FLNP),
V.Skuratov (FLNR) gave lectures. Deputy Chairman of
the Nuclear Regulatory Agency (Bulgaria) A.Alexiev
handed over the Certificates.




HOBbIE NMYBJINKALINA

O International Scientific Conference of Young Scientists
and Specialists (20; 2016; Dubna). XX International Sci-
entific Conference of Young Scientists and Specialists
(AYSS-2016), Dubna, March 14-18, 2016. — Dubna:
JINR, 2016. — 307 p.: ill. — (JINR; E5,9,18-2016-
84). — Bibliogr.: end of papers. — Dedicated to the
60th Anniversary of the Joint Institute for Nuclear Re-
search.

O Peaktop BBP-M wu HelitpoHHbie uccienoBanus / Pej-
xon.: B.JI. Akcenos, K. A. Konomnnes, B. B. ®enopos. —
latypna: ITMAD HUIL «KypuatoBckuif MHCTHTYT»,
2016. — 239 c.: wn. — (Ctpanunsl ucropuu; Bei. 1).
WWR-M Reactor and Neutron Research / Edit. board:
V.L.Aksenov, K.A.Konoplev, V.V.Fedorov. — Gat-
china: PNPI NRC “Kurchatov Institute”, 2016. —
239 p.: ill. — (Chapters of History; Iss. 1).

3 bozonwbos H.H., I[llupxos /. B. KBaHTOBbIE IOJIS:
yueOHoe nocobue. — Uzn. 4-e. — M.: URSS, 2017. —
393 c.: mn. — (Kiaccuueckuii yHUBEpCUTETCKUN y4eO-
HUK). — bubmmorp.: ¢.391-392.

Bogoliubov N. N., Shirkov D. V. Quantum Fields: Study
Guide. — 4th ed. — M.: URSS, 2017. — 393 p.: ill. —
(Classical university manual). — Bibliogr.: p.391-392.

O Vsuxoe FO.H. V30paHHble I1aBbl KBAHTOBOH TEOPHH

CTOJIKHOBEHMH: ydeOHoe mocobme. — M.: YHuBep-
cuterckas kuura, 2017. — 258 c.: uin. — bubiuorp.:
c.253-258.

Uzikov Yu. N. Selected Chapters of Quantum Collision
Theory. — M.: Universitetskaya kniga, 2017. — 258 p.:
ill. — Bibliogr.: p.253-258.

O Cemunap, mocssieHHbIH 100-TETHIO CO THS POKICHUS
@. JI. lanmpo, dy6Ha, 67 anpenst 2015 r.: n3bpanubie

NEW PUBLICATIONS

Proceedings of the Seminar. — Dubna: JINR, 2017. —
44 p.: ill. — (JINR; E3-2017-8). — Bibliogr.: end of
papers.

O Jlaboparopust pu3uKy BEICOKUX dHEpruii uM. B. . Beke-

nepa u A.M.bannmuna OObeIMHEHHOrO HWHCTHTYTA
sIIEpHBIX uccnenoBannii. Utorn 1956-2016. — JlyOHa:
OUsIN, 2017. — 86 c.: uB. ui.

Veksler and Baldin Laboratory of High Energy Physics
of the Joint Institute for Nuclear Research. 1956-2016
Results. — Dubna: JINR, 2017. — 86 p.: col. ill.

O @etinman P. @. DeiiHMaHOBCKHE JIEKIUU M0 (HHU3HKE:

MOJIHBIA Kypc ob0miel ¢usuku: nep. ¢ anni. / Puuapa
®. detinman, Pobept b. Jleiiton, Mateio Cannc; Pen.:
. A.Cmopoaunckuii. — M.: URSS, 2004—.

[Bem.]3: Wsnyuenwe. Bomubl. KBautel / Puuapn
. derinman, Pobepr b. Jleiiton, Mateio Canpgc; [lep. ¢
anr.: A.B.Edpewmos, I'. M. Konbiios, 10. A. CumoHOB,
O.A.Xpycranes; Pen.: 5. A. Cmoponunckuit. — W3n.
11-e. — 2016 . — 240 c.: ni.

Feynman R. Ph. Feynman’s Lectures on Physics: The
Full Course of General Physics: Transl. from Engl. /
Richard Ph.Feynman, Robert B.Leighton, Matthew
Sands; Ed.: Ya.A. Smorodinsky. — M.: URSS, 2004—.
[Iss.]3: Radiation. Waves. Quanta / Richard Ph. Feyn-
man, Robert B. Leighton, Matthew Sands; Transl. from
Engl.: A.V.Efremov, G.I.Kopylov, Yu.A.Simonov,
O.A.Khrustalev; Ed.: Ya.A.Smorodinsky. — 11th
ed. —2016. — 240 p.: ill.

O Azeesa . Ctuxu. — Jlyoua: OUSINU, 2017. — 136 c.:

WL
Ageeva 1. Poems. — Dubna: JINR, 2017. — 136 p.: ill.

noknanel, — Jy6ra: OUSIM, 2017. — 76 c.: uB. Wi, — O Fundamental Interactions & Neutrons, Nuclear

bubmuorp. B KOHIIE TOKIT.

Seminar Dedicated to the Centenary of the Birth
of F.L.Shapiro, Dubna, April 6-7, 2015: Selected
Reports. — Dubna: JINR, 2017. — 76 p.: col. ill. —
Bibliogr.: end of papers.

Structure, Ultracold Neutrons, Related Topics: XXV
International Seminar on Interaction of Neutrons with
Nuclei (ISINN-25), Dubna, Russia, May 22-26, 2017:
Abstracts. — Dubna: JINR, 2017. — 98 p. — (JINR;
E3-2017-22). — Bibliogr.: end of papers.

O Nucleation Theory and Applications: Special Issues: O Nucleation Theory and Applications: Special Issues:

Review Series on Selected Topics of Atmospheric Sol
Formation / Eds.: J.W.P.Schmelzer, O.Hellmuth. —
Dubna: JINR, 2013—.

V.3: Selected Aspects of New Particle Formation in the
Earth Atmosphere: Organic Aerosol Formation and Pre-
Nucleation Molecular Clustering / O. Hellmuth; Eds.:
J.W.P.Schmelzer, O.Hellmuth. — 2016. — 456 p.:
ill. — (JINR; E7,17-2016-86). — Bibliogr.: p.443-456.

Review Series on Selected Topics of Atmospheric Sol
Formation / Eds.: J.W.P.Schmelzer, O.Hellmuth. —
Dubna: JINR, 2013—.

V.4: Selected Aspects of New Particle Formation in the
Earth Atmosphere: lon-Mediated Aerosol Formation /
O.Hellmuth; Eds.: J.W.P.Schmelzer, O.Hellmuth. —
Dubna: JINR, 2017. — 513 p.: ill. — (JINR; E7,17-
2017-15). — Bibliogr.: p.487-513.

O Fundamental Interactions & Neutrons, Nuclear Struc- O Ipucnonos H.H. Jlyona — 2017: kaneHgapb 3Hame-

ture, Ultracold Neutrons, Related Topics: XXIV Inter-
national Seminar on Interaction of Neutrons with
Nuclei (ISINN-24), Dubna, Russia, May 24-27, 2016:

—EI

HATEJIbHBIX HarT [DyekTpoHHBIH pecypc]. — JlyOHa,
2017. — DnexkTpoH. u3A. — 3ami. ¢ TUTYJ. dKpaHa.
http://inis.jinr.ru/sl/NTBLIB/prislonov2017.pdf




HOBBbIE NMYBJINKALINA

NEW PUBLICATIONS

Prislonov N. N. Dubna — 2017: Calendar of Significant
Dates [Electronic resource]. — Dubna, 2017. —
Electronic Ed. — Heading from screen title.

O Helmholtz International Summer School (HISS) (2016;
Dubna). Proceedings of the Helmholtz International
Summer School “Quantum Field Theory at the Limits:
From Strong Fields to Heavy Quarks (HQ 2016)”,
18-30 July 2016, BLTP, Dubna, Russia / Eds.: A.Alj,

D.Blaschke, A.Issadykov, M.A.Ivanov. — Hamburg:
Verlag Deutsches Elektronen-Synchrotron: DESY,
2016. — VIIIL, 396 p.: ill. — (DESY; 2016-04). —
Bibliogr.: end of papers. — Spread head: Helmholtz
International Summer School — HISS. Dubna
International Advanced School of Theoretical Physics.
Quantum Field Theory at the Limits: From Strong
Fields to Heavy Quarks. https://bib-pubdbl.desy.de/
record/320230/files/proc.pdf

DUAA

PARTICLES AND NUCLEI

Beimim B cBET ouepenHble BBITYCKH JKypHana
«®Du3MKa IIEMEHTAPHBIX YACTHI] © aTOMHOTO SIIPAY.

O Beimyck 2 (2017. T.48), nocesiiieHHbIH 80-J1€THIO CO
nHs poxxaeHus akaaemuka B.T. KagpieBckoro, BKITO-
4aeT CJIEAYIOIINE CTaThH:

@poncoan K. TlpuHumIel qedcTBUS U1l THAPO- U TEp-
MoanHaMuKu. O030p U TIEPCIIEKTHUBBI

Tooopos H. TlepeHOpMUPOBKA aMITITUTY/] B KOOPJINHAT-
HOM TpocTpaHcTBe B 6e3maccoBoii KTII

Tpowun C.M., Tiopun H.E. Heynpyras mudpaxums
Ha LHC

Yuocos M. B. K Boripocy 0 CBONWCTBaX HU3KOJEKAIINUX
aJIPOHHBIX PE30HAHCOB €IMHIUYHOTO CIIHHA

benoxypos B.B., Illaseyiuose E.T. HeoObruaiinbie
CBOMCTBA (PYHKIMOHAIBHBIX HMHTETPAJIOB U TPYIIIBI
nudheomMoppuzmMoB

Conosves B. 0. I'aMuIIbTOHOBa KOCMOJIOTHSI OMTpaBU-
TaIuu

Mup-Kacumos P.M. HexommyTaTuBHasi TNPOCTpaH-
CTBEHHO-BPEMEHHAs U PEISATUBUCTCKAs TUHAMUKA
Poouonos B.H. Dx3oTnyeckue (epMHUOHBI B TEOPHUH
B.T". KazgpleBckoro 1 BO3MOKHOCTH UX OOHAPYKEHUsI

O Beimyck 3 (2017. T.48) conepuT 0630pHI:
Byxébunoep U.JI., Msanos E. A., Camconos U. . Huzko-
sHepreTudeckoe sddekruBHoe nerictere N =4 cymep-
CUMMETPUYHON TeopuH SHra—Muminca B pa3inU4HbBIX
TapMOHUYECKHX CYNEPIPOCTPAHCTBAX
Hnozemyes B. . Knaccuueckue HHTErpupyeMble MHO-
TOYaCTHYHBIE CUCTEMBI, HE CBSI3aHHBIE C MOTYMPOCTHI-
Mmu anredpamu JIn
llankos A.A., Cepenkosa H.A., Lumpunos A.B.,
beonaxos B.A. TlepciektuBbl MICHTH(UKAINK TIps-
MBIX U KOCBEHHBIX 3()()EKTOB IOMOIHHUTEIBHBIX IIPO-
CTPAaHCTBEHHBIX M3MepeHui Ha bonbiiom agpoHHOM
KoILIainepe
Apmémog A. C. MeToabl opraHu3aluy B3auMOoAeHCTBHS
LUPKYJIUPYIONIMX MyYKOB YacCTHUI] C BHYTPEHHUMH MH-
LICHSAMH JUIS SJepHO-(PU3NIECKUX IKCIIEPUMEHTOB Ha
CHUHXPOTPOHAX U HAKOMHUTEISX
bacunaose C.I” PeanbHbIN CUT'HAT U €70 COCTOSTHHS
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Regular issues of the journal “Physics of Elemen-
tary Particles and Nuclei” have been published.

3 Issue 2 (2017. V. 48), devoted to the 80th anniversary of

the birth of Academician V.Kadyshevsky, includes the
following articles:

Fronsdal C. Action Principles for Hydro- and Thermo-
dynamics: Review and Prospects

Todorov I. Renormalization of Position Space Ampli-
tudes in a Massless QFT

Troshin S.M., Tyurin N.E. Inelastic Diffraction at
the LHC

Chizhov M. V. On the Problem of Properties of Low-
Lying Spin-1 Hadron Resonances

Belokurov V.V, Shavgulidze E.T. Unusual Proper-
ties of Functional Integrals and the Groups of Diffeo-
morphisms

Soloviev V. O. Hamiltonian Cosmology of Bigravity
Mir-Kasimov R. M. Noncommutative Space-Time and
Relativistic Dynamics

Rodionov V.N. Exotic Fermions in Kadyshevsky’s
Theory and the Possibilities of Their Detection

O3 Issue 3 (2017. V. 48) includes the following reviews:

Buchbinder 1. L., Ivanov E.A., Samsonov I B. The
Low-Energy N=4 SYM Effective Action in Diverse
Harmonic Superspaces

Inozemtsev V.I. Classical Integrable Many-Body
Systems Disconnected with Semi-Simple Lie Algebras
Pankov A.A., Serenkova I A., Tsytrinov A.V., Bed-
nyakov V. A. Prospects for Identification of Direct and
Indirect Effects of Extra Spatial Dimensions at the
Large Hadron Collider

Artiomov A.S. Methods of Organization of the
Interaction of Circulating Particle Beams with Internal
Targets for Nuclear-Physical Experiments at the
Synchrotrons and Storage Rings

Basiladze S. G. Real Signal and Its States
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