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RdeMisdlskzls cHjtedsr » RMMdzi Hso Odzed?2 1 ¢ v St
Rdflsdlkl vjitteilbdyimMés2 Adrdséd dd&z. 1.1 .1 EC
tdf? Sfrsovtdiv el Sstorvrt L] O R
TRYsIGrUrtLroRY[H#SRM CTrt13Mm t [ ds
RLEYyjdes CkdzsdzsomMi sy otLBREYHJjddj WHJjte Mo tsSE
1 CtcOdzdteso OdzgdwY fsdzw WHjte. v dfimdzj dader 4§ tOMydlsr
9B dzdz®Hdgzw f SC OL Odzd, ylsts 1 CtcOdedtetso Odedj o o BHC
Ldzjteedwn d Mbtsle jlsmlse j dzdzs ftod tldsidgls dz dats

SOCyJ oddwdedy L dzj Clstesdzdzsets { CtcOdzdtetso Odzd W
leso jHjdZr ©OMujls’ %OCkst® EkfddjddY t©j 0S¢y
OHd OB Olsd Y jdyOigdzdi{tcdfs o ftodeddyjddd odzjL Of dats
flecHj ZOdZ o O0dOydsdsds j ©OMYJ IS .

A.YA.DZYUBLIK !, B.E. GRINYUK?

nstitute for Nuclear Research of NAS of Ukraine, Kyiv, Ukrain
’N.N.Bogolyubov Institute for Theoretical Physics of NAS of Ukraipie, K
Ukraine

ROLE OF ELECTRONIC SCREENING IN LOW -ENERGY NUCLEAR
REACTIONS

The Coulomb excitation of nuclei by free electrons in plasma is studied, taking into
account screening of the nuclear field. Numerical calculations in the distorted wave Born
approximation for’®Hg have shown that screening leads to inhibition of thetimaat low
energy and respectively at relatively low temperatures of plasma. An influence of the electronic
screening on the lownergy fusion is also considered. The calculations for the reaction
enhancement factor, provided by screening, are carriedinottie adiabatic and sudden
perturbation approximationBesides, the variation calculations are done.

RL EZyOdzts ! Cdzsdets o MG 5§ atsLBEZYH,j ded §

L dzj CtetsdzOdBd, Sddaj sdujmMEoOw +dzjteedw Clst
otsLBEZYH] ddYOMCHAEAx " [01QW. oftsdzdetso ¥ Wl daC yd#

fs §OLYydOd d& d3 o sdzdzO 5, ¥ tOMMyYdlsOdzd f,
Vst dz ¢dz HjteO® d HIs. ydfdzj dedz" § t©OMYJ |
i zftckze s teOfmfmj v ded J Lz Stetsdats o By jls

otsL B[ aed VW WHJ e, 0 fMmjudddj ofsL BIz) HJ dad
Bzdz! sdfsdzt dg B HjtejrBHOR] Mkh jMmise j dadets
BZOcdzdIsdz &3  j ey - sH O .

tsdz 1 dzj S btosdadetsets { CtoOdzdtotso Oded VW [z yo

Mudlsodsf: , Ylsts W OC Isste] Isiifwic QWA fiptfsts @dagly s 2ts
dgsdzdL dqtctso Odgdets 2  f d&zOL d3" 1L CteOdzdteso Odzedj o
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L dzj ClotetsdzOad3d, d twOHdEkEM { CtcOdzdtoso Odedv f 57
fted or ydmdzj dedd dmMC Oy jdedzr = otsdzdzgso ™ 7 Wlkdz
Cbazsdzsy G sdgyd Odzj dmMy sd L 59 Odzts ! tcOL dzts Y |
I OHJOdz' dz' §| otsdzdzse "™ j ¥ kdef ydeP Mm@ tiztsy P ded
fes@gsh s 8 1Isdn WEdyd?2 dO-GHEMEPN' o0 HMH
wWHIEBHg sl L dagjtedcdd f OH O Y B dz' 4 Cdefj € Is 1o Gz
cOHdEMO { CtOdzdtetso Odzdw. | -fibFBsHHicdL ¢
ZMsMmistswdzd™w o otsL BEMH Jdaptex @6 &) &1 | 1/ 2 C
sO¢Yd MEisthls: otsLBEZYHjddw wWHjt © L Ob»
ddzls j tco Odzgzw Gists dzk 0 [ s. g ydlsOdzsm! , Yls ts

BOC Mo j zdzsoMEdd3 cOMftejHjdzZidedi dF 5 MESte
LdzOyd dzdw n tcOHd kO3 dzd§ tot®jddd I tsch VO dAfl s H G el drj dzO
ofMmMdd3 L Issd3 ddzlsj tco Odzj Ist31J’JtG®lsleaquLJzﬁ;|IscﬂjB
L9 JLHOR f BB hts2 f dzslsdesfls!

1 03 tOMmMimdssistej dzO IsO Nd tdO0¢ydw dzdL §
sCtlkzyjdzdd + dzj CIstetsdztso sltster | t©OMMdBOIs tec
VicOodzj dzedy ZtejHddzeG ] 60O tfa.clhodzlsfr]J COo¢ 9o 0O
stosMmisd Oltdde = { dzj Clstesdese L dzOydlsj dz' dats
WHite, KOS d o fktslsdotsftdsydsd §tdsddyJ
ttj OSydd, CO¢ B ydts, L Of d Mr o Ozt ezt s c
Isz dzdzj dzd tets 9 O dzd W MCotsL ! C I jdzsidiishy € dij?2 dzy ¢ @
Lldagjteejlsdyj mMEtsets dgdesy dlsj dzw . 1 sC0OL Odzts, 1
ftesdzd yoOj dssfmils: BOt! jtcO.

sfdMmMse dzdlsj tcOlskzter
1. G.GosselinN.Pillet, V.Mkot, P.Morel, A.Ya.Dzyublik, Phys Rev. C2009,Vol. 79, 01dz460
2. A.Ya.Dzyublik, V.Mkot, G.Gosselin P.Morel, EPL 2013,Vol. 102, 62001.
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1 5CO0LOkEsdHEBEBO MC 5 Olsd (d@EMh)32ssted"
8.3 11) 5 COdzOdkzz odzzlstej dzdzj 2 CStsdzojtemdd o
Ldzj SHetitiz j s BT s Mikh jMmise jdedes L Od3j H dzj da.

E.V. TKALYA

National Research Nuclear University MEPhI (Moscow Engingefihysics
Institute), Moscow, Russia

INTERNAL CONVERSION OF THE #°MTH |ISOMER STATE IN THE
RIDBERG Th®* ION AND T h-ANION

It was shown that in the Rydberg atom (ion) of thorium, the decay é#¥hen (3/2', 8.3
eV) isomer statehrough the internal conversion channel occurs only through the Rydberg
electron and can be significantly slowed down.

1 sC 0L Odets, ystssd GEsdi tc¢ §siE] ) Is
JdL sdFPBOGE/2Z, 8.3 1) s COdOdzz o dzz Istej dadzj 2
UjtejL twdHBjtoctie g A )L ofj issteitgds B Is:  Mizh j
fted Slsdesmd s j dz! dzts dzj Btsdzr h dn L dzOyd dzd w n
StepdldiZz s dBsdizi dzsO ttdHB jteesoMEtsets MsMmiss!
Edzj dz hOjlsfmw dzO 9 HstwHCtse ojdzduyddyg J
dL oz yWedtvd . 2) 2#Mhomy Oej Hdv j sfw  sOCy |
dzj M Is tow dz0 Hist sdzdzd Is § dz! dzr 2 fwisr 2 c
Codzlstcd dzlszd Isd o dzr 2 tcJLEzd IsOIs wodzw jlIsfyw fr
sBtsdztys d, Edgjde hjdedj &3 + dgjtecd?2 fmewrLd o0
1/ v tls Mlgtsgfipldd) cas  dzj SlstesdzO o W tstcd3lz dzj
Csdzo jtemMdd eoBdzdLd fStescO.
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Cdzo jtemMdd yjtjL twdHBJjtesaMEd?2 1 dz
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3 s5MC s MC 9 Wdbd L fisS d 2 q’dzfr]lscflslzls (etsmizH Okl
[ sz sftekzrdy 2, | smidw

R[13 uvltrc 1 [JrRurBU B Slortod il

t Odstsistej dz §sMdzj Hdzdj tejLbkd sOIT o t5B dZOML
o (odzdzz® zsokh Sk )} Ok dzvdzOv [ fogdEOED | & 4 d & dzdzO
oL Iy dzr § 9O0OtdOdzls ji dMfsd LtsoOdzd™w Hdzw dT
Istste2{2 9 . letso jH] d2O R OLOCIKjtedL Oydwy ftesyj mmo
ZzOL §j tedzts?2 OB dzv ydd .

P.V. BORISYUK, O.S. VASILIEVY, S.P. DEREVYASHKIN"?,
N.N. KOLACHEVSKY*23 Y.Y. LEBEDINSKY*® S.SPOTESHIN, A.A.
SYSOEW, E.V. TKALYA?, D.O.TREGUBOW?3 K.Y. KHABAROVA?,

V.P.YAKOVLEV?

1 National Research Nuclear University MERMoscow Engineering Physics Institute),
Moscow, Russia
2The Lebedev Physical Institute of the Russian Academy of Sciences (LPI RAS) , Moscow,
Russia
3 Moscow Institute of Physics and Technology, Dolgoprudny, Russia

THORIUM IONS IN THE LINEAR QUADRUPLE TR AP

The recent results of the trapped thorium ions studies are considered. The origiral multi
sectional Paul trap and the ways to use it for thorium nuclear isomeric transition examinations
are described. The trapping process of ions obtained by laseoalidadescribed in detail.
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dzr ncal3] OB Yy Hjdzdz" » HEts tdHBjteetsaMCdn
CMMddBOydesdzde § 9" 6Oy jdzdWw Hdzw ydmdzj dzdesc &
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National research nuclear University ¢M
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MEASUREMENTS OF RF E-FIELD STRENGTH IN A WID E RANGE
USING RYDBERG ATOMS
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This paper presents the results of measuring the electric field strength using a new type of
meter. The sensitive element of this meter is a glass cell in which the atoms of alkali metals
excited to the Rydberg States are placgunple approximation expressions are obtained for
numerical calculation of the transition amplitude between RydhBeg and (n+1)Ps2 States
with large principal quantum numbers n. We have developed a method for measuring the
frequency ofresonance of electromagnetluced transparency (EIP) in the absorption
spectrum of probe radiation.
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Yls ts Hj dzOj Is ftcedodzy COIsjdzt dgr &3 JjcEts otsL g
B stessedyud MSEsets MIsOdzH Otcls O dzOY tow y j dedats Myl

1 Of tew ) j dzdzts s ¢ Ldzj Sstedyud MEses fodzv ol
f sdgsh s s teOMh § § dag QuEafdzi O¢ Z(stzj)c O §f FJE @ T R
M JShtey dL dzEeyj ddw ftesBdtsets d&OL jtO [ 1].
9" BtcOdz DBR d&zOL jto (d&zOL jto fp ©OMY tcd HJ dzj dzdz
9 5 dzdzr 780. 24 nm. YIstsB T dL d3j ted Is* 9 J dzd yd
Hst sdzdzd Is§ dz! dzB® H W @MisEis ddOBC O ddzy J Qaux&8D H O«
MHz , fn fsksh 8 Cobtes? k2 §d¢0O GCR1 f sV
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Lebedev Physical Institute of the Russian Academy of Ssjevloscow, Russia

MEASUREMENT OF THE STARK SHIFT IN THULIUM ATOMS IN
OPTICAL LATTICE AT WAVELENGHT 1064 NM

In this work we investigate the possibility of using the 1064 nm optical lattice to build the
optical clock based on thulium atoms. To achieve this goal we need to measure the frequency
shift of clock transition depending on the intensity of the radidtioming the lattice with the
accuracy of the order of 10 mHz.

I fmdzjHdzgy §j ot i3v, Bsflsduyif
BBjdej dzd2 o fJtedS dzOHdzr 7 d dzOk
Oyd d&OedecOydd d MsLHOdj S
sfOj B 7, MeiHd oltter n, dOfteddtt, { ¢
tctso j6C O s 5 sdzOc O h dn WdL dud -
] dzOh j2 dzOBtstOltstedd ©OLKOBOIsT 9 O Isfy
dzj 2 st Odz dz' n Ok tsditse Is iz dzd w . r dzw B4 Istets
f zO¥ sted3® d ezlO) edg@dz®uyddL E OltdiktsdaL Stkad
9=121 yf jtoj ntsHO dzO /H=dzd4dz§ € sstsdzdz™ 2 B dZOH O
ykzemlseodlsj dz desfmils! 8 € Isjtf dzseatsdBz dL dzz yJ dzd
LdjChted )i 8] 4§ sz

1 JBBRatHdA d3 + dzj d3j delstsds dz¢¥ B' » Mtso 6] &
sfdzse | dzj 2stcOdz! dgf » O3t wWodzw jlsmw flsc
ZzOL ™ 9 Oj Ismw fitdsHdyj M¢d?2 f slsj dzyd Odz,
zOL § tedz” d3d f 2yt odd, Colsster gfzdz' W stcdid totzes dgC

38



BOSC Md &z B3O f tsdzv , Ldgj e dqw s fdzts 0 dztsic @

HddzOddyj MStsets 1 WWjClsO zIsOtks O, o fpdzj HMIse
EHjtey do O h dd3. RNy tsdz! L s9 Odzd § sflsdyd MS 3
dméd® ydls' MHeadced yYOMpSltsd pslf iz ®PRBY j tco
LWWiCltsds lsHOYd, SHdOC ftedosHdls ¢ i
Yyombssisr , 97T LT 90j st HIZOBdyud MSddz + ¥ ¥ j
Ftetso dzj 2 yomse sets §J tegOLdataliklz d Lod3s] datc 4f Big s fr
Wstcdgdeckze h y E8ktcjdHoade YOMmMlssisr LOoadMmdls t
Olstsdi3ts o , CRlststcOW , 9 Moty Byjtej H! , L Oo dMm
Vstedgdtekze h jets tih ikl d, o Mdzzyodj Jjcet &

Ldzj Slstedyd ME B2 Codi3f sdzj dzlsts? d3'd. s[mdzg dz& o Dmak
Cltstes?2 ©® LOHOdREs?2 C(tdideckztoydd 6
sBteOh Oj sy o dsdzr, dzOL " 9 OjIsfqw ¢ BOedyd MS

10hj2 ctlkffs?2 Bfr dZO + CMmY jted dzd dzls ¢
Hdzd dz0 9 ts dzdg' Hdzw yOfgtse ts¢ 8 = §13.329(6pcH O] 0 1Ok
ydets BT dZO dLBjtej 2O L Oeadmd diismis: f sdzw tod L
sted j dZsOyd2 {dzjSlteduijMStsets f tsdv: f Otc O
CoOdgsso Odzd™. | StHj dhidjHss Odzdw B dzis
ZIsOtwCsoamMEd?2 MHode o daL "de@O j wizlz@ dzj oL Md8Adzdgrdzd J
BdzdL 5¢ € dzkdzs fy bydeshB! tHisfsEY H2& Bl g
dilssyded S s dzOL jtedetsets dL dzzyj dedw dz0 1 sk
EHsBds?2 HAY dhfsd LseOddv, §ilstskz B d
stsySk ttsHtetsBdzj j .

] OBl dhMdgHEZ,] YW | 0ks&0dlsOt

YyofmstslsT yYOMmMsetsets §jtjRtsHO o OksdkOn I

sflsdujmMSts?2 tejhylsSd M boydkshks! s {sGWHSEO
sfdMmMse dzdlsj teOlskzter

1. A.Golovizin, E.Fedorova D.Treguboy D.Sukachey K.Khabarova V.Sorokin and

N.Kolachevsky/Innershell clock transitionin atomic thulium with a small blackbodyradiation shift. //
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M. I. VASKOVSKAYA, E. A. TSYGANKOV, D. S. CHUCHELOV,
S. A.ZIBROV, V. V. VASSILIEV AND V. L. VELICHANSKY
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P.N. Lebedev Physical Institute of the Russian Academy of Sciéh@89]1 Moscow, Russia

EFFECT OF THE BUFFER GASES ON THE LIGHT SHIFT IN
ATOMIC CELLS FOR CPT -BASED FREQUENCY STANDARD

We theoretically andexperimentally demonstrate that the light shift of the coherent
population trapping (CPT) resonance frequency depends on the buffer gases pressujen(Ar, N
atomic cells used in CPBased frequency standard. The light shift suppression (due to
correctionof the spectrum of a diode laser, the pump current of which is modulated by a RF
signal) becomes impossible when a certain value of the buffer gases pressure is exceeded. /
new technique of the light shift cancellation by means of a feedback utilizinBRhgower
modulation is proposed.
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D.S. CHUCHELOV, M.I. VASKOVSKAYA?, S.A. ZIBROV4, V.V.
VASSILIEVY, V.L. VELICHANSKY 2 M. YU. BASALAEV?3, V.1. YUDIN?3,
A.V. TAICHENACHEV?

1 Lebedev Physical Institute of the Russian Academy of Sciences, Moscow, Russia
2National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia
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DYNAMIC CONTINUOUS -WAVE SPECTROSCOPY OF COHERENT
POPULATION TRAPPING AT PHASE -JUMP MODULATION

We present a new method of generating an error signal for stabilization the frequency of
the generator to the frequency of coherent populdtiapping resonance. The method uses
periodic pulsed modulation of the phase difference of optical fields that form the CPT
resonance. The method allows to suppress the shift of the resonance frequency arising from it
asymmetry, and to increase the slapfethe linear part of the error signal by ~ 30% in
comparison with the method of harmonic frequency modulation. The experimental results are in
good agreement with theoretical predictions based on a mathematical model oflaviirge
system in a bichroatic field.
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O.B. ANANIN?Y, R.S. RAMAKOTH, A.P. MELEKHOW, V.G.
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INational Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia
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Russia

STUDY OF THE FORMATION PROCESS OF POINT DEFECTS
UNDER THE INFLUENCE OF INTENSE SOFT X -RAY RADIATION
ON THE CDHGTE SEMICONDUCTOR

Experimental data of photoelectrons emission from the surface of a CdHgTe sample under
the influence of intense softray radiation were obtained, which mad@assible to calculate
the amplitude values of the electric field on the surface of a semiconductor, the action of which
leads to the displacement of mercury ions from the nodes of the crystal lattice and the formation
of point defects.
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ELECTRO-OPTICAL ANALOG -TO-DIGITAL CONVERTER BASED
ON PHOTONIC CRYSTAL STRUCTURES

The concept of an electaptical analogo-digital converter with optical sampling and
optical quantization, based aglectreoptical modulators and optical intensity comparators
based on resonant photonic crystal structures, is presented. Proposed device converts electric:

voltage into a digital code transmitted via an optical intetface
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DETETMINATION OF SOUND SPEED IN OPTICAL FIBERS BASED
ON THE STIMULATED MANDELSTAM -BRILLION SCATETING
EFFECT

This work is focused on creating multipurpose device for calibration of interferometric
measuring systems. Operating principle of such device is based on appearing of a nonlinear
effecti stimulated MandstamBrillion scattering (SMBS) which appears because of influence
of laser radiation in optical fiber. As a result there were conducted investigations of parameters
of nonlinear effect in optical paths under different conditions. There were formulated
recommendations for designing device and methods for calibration of measuring systems such
as PDV, VISAR, and Fabrperot.

I temyfjeddj delsor s -9

sdz' LsoOdedj 3 HJOcG desfilsd

s odzO e jdidsdptic W | totsd3j Isted yd M mMdMmilsj ds H dzw
dZW

f5 lydzts o 56 B dzflZO G 2
(] ¢

(073 ]

GO0 dzj sBRBHJ®S f tod 1 d Mmissydzd ¢
h

(]

G

] .

d mMSswshlsd H
qn

d Is
dztsfls d . lted 1 Istsdg Hdzw ko jdzdyj dedvw Ctsdz
sdz LEjlsfpw otej &gj dedesy b defzczy dgdj L @Hj
2ZOdZO, ybt &syilb ftedeojMmisd ¢ feswe dzj d
Il dOmlsswh j2 OBl fttjHdZOcO]j Ismw d
o dalz) H | dedatsj 6O W dedejd dzdf @ der@p ez ™ Is OhggOL H

T 3ag3 ue
s Y B I N e

48



Of f OtlcOlsktelz HdzWzj] Iy cd BEBHREEdY MEstesmisd
AOBLdtefs.

HuSLHOd]] bkddojthOd dscts fMisj dHO -H dv

Jdzs j eW jtesdsj stedyuj MSdn ftedetsted 7 ¢ dj S
CslststcOW sBiMfJdyudls oL d3dtsy detsmls C QjdzgdBMs 1S
My jSCltcOdz! des@ s MHoOadGEO GlstcOy j dedzse s dzOL OH
Itf1 o BflduimMSsd otsdsC dj .

1t [ ftoj HMIsOo dz¥v j Is fMtsB 52 dzj dzd dzj 2 dzg
oL dzdC Ol o GflduiMmMSédr obdss dOr ftod &'
stcjBlzjlsmw SHd ddftddg Udz » 1 W¥WjClse [2] .
Gjdaj cOydd Ml mMtse 2 o tsdzdz , ttOfmMf tetsflstc Od
MsHjtey O j2 d&OdeBd "E¥ yOMmlis! dz0y O dz! dats 2
MHodeO® LOoadMmdl s MCtksmsd kd SEQ) HE&d
osdsCdz. I6MStsd Sk MOstshmis!: LokCO o Mt

Lo jMisdes? M or S bsydshls: «, kst Ikt
fsojteld- -cH®BJUgdIE dr L Bjtedlsj dzi 2 MEBEMisd

] d&Omlstswh j2  ©OeBsls] ftjH s Odslsk) dizr dzts @
skteOBlsCd GflsdyujmMSs?2 MAojdr HAY dzOB dzs Hj
Emdzse dw R fted dLdijtwjdedd MyJjCltcOdz desats
fteddzydy O. 17§ sdzdzj dz sy dSd Hddv o jddydc
otsdzsCtsdz i M teH yJ o d dzsBO IsdjLic d t©@atsded y dz' td-s 9 19 dfi tf)
sz yj dzdz" = HOdzdzr 7 f tOMyd Isdz" d©3d L dzOyJ dac
9 sdzts ¢ dzO = .

1 0 thdtse Odedd f sdzkzyj dzdz’ = H Odzdz’ = Wt
5 dzd¥ o | totsydss e 56 jzinistectist? didedz’OF  Hflz o3
d

v dmsC ddlsjcOlkztr

1. RO Odzse ¢ . 4. ]l sdzs € s dzdzOw tsflsd S O: ¢ & fi3Y ts dzjs delsi3f ,O dafr
gdsfove wRrRuU[fa, 1999.

2. Govind P. AgrawaliNonlinear Fiber Optics Fourth Edition, The Institute of Optics University of
Rochester Rochester, WeéYork (2007).

49



Aol AR LTI DLl M0l wRY YEu s e
1 Rdzflsdlkls wOHdBIj RddCd d + dzj CIstetsdac
[sMCo O
2 [sMSsoaMSd2 c¢sfbkHOtfse jdedz 2 kdzdo j
[sMCo 0O
Rdzflsdlskzls) AR, dz2V] te] dztsB dz!

s{IJrsuvrIvr3s vtorved [ty 1 JJ13 101 (
1 fuvyrfeuvRr, RURARR{ [IO11 3B [JToL1RUL I

l1tetsHj IsdzMistcftetso Odz0 o 5L dstsy detsfls ! Ctsdzdzj CIs( ¢
skdtsmisd (1711) o &d¢ ok d3tshids(d] s tedz® OtelAdalzE o jf J
f =g scoy 1, ) BOcdzd sdzs o3 f sdzj . [ BdzOtelzy j dz2 1 ¥
sdzt yidedv 1711 fted fwserhjdadd ls;dslj;ts@lslztsr ts
Bsj HBCOL O] dz Mise 5, Yylss HOdzdzr 2 4+ WWjiCIls v
2Mmlsoadjdz 1 dzd € Isted,yd € st sH G jsdiy ¢ o SdstOR0 dz! dz' o3
fdteds . yifosujs

A.V. FROLOVY, A.P. ORLOV, A.A. SINCHENKGO?, P. MONCEAU

IKotel 6ni kov Institute of Radioengineer |
2M.V. Lomonosov Moscow State University, Moscow, Russia
3Institut NEEL, Grenoble, France

CHARGE DENSITY WAVE COLLECTIVE ELECTRON
TRANSPORT INITIATED BY MAGNETIC FIELD

The possibility of collective motion of a charge density wave (CDW) in microbridges
based on NbSeoriented perpendicular to the chains of the CDW in a magnetic field is
demonstrated. The effect of theaecurrence of CDW sliding with an increase in temperature
from 4 K to 50 K was found. Thus, direct evidence is obtained that this effect is the CDW
diding e under the action of the Hall electric field generated hgrmal current in the direction

across the chains
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QUANTUM JOSEPHSON EFFECT AND ITS APPLICATION IN THE
CONSTRUCTION OF THE STANDARD VOLTA
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CAPACITIVE EFFECTS FOR CONSTRUCTION OF EF TENSION
SENSORS
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DEVELOPMENT OF A SOFTWARE AND HARDWARE COMPLEX
FOR MONITORING OF OPTICAL QUALITY OF SINGLE CRYSTAL
OPTOELECTRONIC ELEMENTS BY THE METHOD OF LASER

CONOSCOPY

The purpose of this study is the development and technical implementation of a new high
precision method for monitoring the optiaahiformity of largesized single crystals used in

modern optoelectronic devices
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D.G. FISENKO, V.S. MOZGOVOY

National Reseaift Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

FORMATION OF THE OPTIMAL PORTFOLIO OF MEDIUM -TERM
EXPLORATION PROJECTS

This report considers the problem of obtaining a portfolio of exploration projects taking
into account some limitations. A mathematical model of the problem is formalized as a linear
programming problem. Variants of the problem statement, objective function and constraints,
and the corresponding system of equations for the-sdont and mediurterm are formulated.
Equations are presented for accounting the main constraints: target indicators, increment in
stocks, not exceeding the adequate budget, fulfilling license obligations, accounting for

transitional work and implementation priority of indivial geological exploration projects
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A.YU. GRIBOV, O.l. BERDASQV, D.V. SUTYRIN, S.N. SLYUSAREV
FSUE VNIIFTI, Mendeleevo, Solnechnogorsk district, Moscow region, Russia

TIME SCALE DEVELOPMENT BASED ON OPTICAL CLOCK

Despite the fact that optical frequency references hakived great success over the past
decades, their widespread use in metrological institutes is hindered by the lack of infrastructure,
which is characteristic of the radio frequency region. In this paper, we consider the work of the
optical frequency refrence as part of GET 2018 and propose further development of the
infrastructure in the optical field using the example of developing akeeper in the optical
range
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V.V. NAZAROV

Institute of Mechanics Lomonosov Moscstate University,
Moscow, Russian Federation

ANALYSIS OF TWO MODELS FOR DESCRIBING THE CREEP
RUPTURE PROCESS UNDER SIMULTANEOUS TENSION AND
TORSION OF THE TUBULAR SPECIMENS

Various invariants of the stress tensor (maximum normal stress, Eligegalent stress,
doubled maximum tangent stress) are considered, as well as their linear combinations with one
material parameter when approximating the experimental data of theraopepe obtained
under complesstress state. The error of the totalalepancy between the experimental data and
the approximating values is always less for linear combinations with the material parameter
than for the basic invariants of the stress tensor. This determines the predominant use in practict
of these linear conbations with the parameter. In this paper we consider two models for
describing the creepupture process under compisttess state. The first is linear combination
of the Mises equivalent stress and the maximum normal stress. The second is linear
combiration of the doubled maximum tangent stress and the maximum normal stress. The effect
of each of two maximum stresses on the cregyure process is established from the analysis
of the results of statistical processing of experimental data obtainedtandiem and torsion of
tubular specimens.
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AUTOMATION OF THE CONSTRUCTION OF EXACT
SOLUTIONS OF NONLINEAR DIFFERENTIAL EQUATIONS BY
THE R-FUNCTION METHOD

An algorithm for constructing exact solutions of nonlinear ordirdifierential equations
using the Rfunction method, which is a variation of the method of simple equations has been
considered. The program was written in the Maple computer algebra system. The program has
been tested on equations describing the propamgafipulses in an optical fiber.
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ANALYTICAL PROPERTIES OF SOLUTIONS OF THREE -
DIMENSIONAL NON -CHAOTIC CONSERVATIVE SYSTEMS

The analytical properties of solutions of family of thdimensional conservative systems
wi t h t wo guadratic nonlinearities and C
analysis of each system in the family is performed on the assumption that the defgpen
variable is a complex variable.
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N.A. KUDRYASHOV, T.D. SHAROVA

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

ANALYTICAL SOLUTION OF THE GENERALIZED FERMI  -PASTA-
ULAM MODEL

A generalized FerrriPastaUlam model subject to expressions of higher orders is
considered. A fifthorder nonlinear differential equation which describes perturbations in the
mass chain is obtained. A search for particular solutions of the equation in the form of wave
functions is peddrmed and an analysis of the obtained solutions is carried out.
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PROBABLE METHOD FOR DETERMINING THE COLLISION OF
MICROPARTICLES IN SPACE

The influence of space on the probability of collision of microparticles with the protective
shell is studied. It is shown that the characteristics of spacecraft materials significantly change
after a long stay in the space vacuum. During orbital moticsufficiently dense layers dfie
earth's upper atmosphere, as well as under the influence of bombardment by charged particles ¢
cosmic radiation, a strong loosening of the material on the surfaces of spacecraft can occur anc
its dispersion into the swunding space.
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INFLUENCE OF MIXING THE LAYERS OF TARGET ON ITS
COMBUSTION

The influence of mixing layers on the parametersnafrotargets in the thermonuclear
fusion is examined based on the examples of the published targets. Mixing layers is
calculated by ) t he model . The results obtained
compose the important contribution to the stofijhe tasks of inertia thermonuclear fusion.
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INationalResearciCentergKurchatovl nst i t ut e e,
°NationalResearctiNuclearUniversityMEPhI (MoscowEngineeringPhysics
Institute),Moscow,Russia

SELECTING AN EFFECTIVE NEURAL NETWORK
METHOD FOR HEADLINE GENERATION

The papercompareseveralapproacheso formalizing the tasksto obtainbrief annotations:
basedon neural network modeling: analysis,basedon a neural network with attentionand
extractionto highlight the most characteristiovords in the text. According to the resultsof
comparingvariousapproachesn baseof the RIA Newscorpusthe methodusingthe extraction
of sequential n-grams of the dictionary showed the highest result.
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V.S. DRYUMA

Institute of Mathematics and Informatics, Kishnev, Moldova

GEOMETRIC PROPERTIES OF THE NAVIER -STOKES
EQUATIONS AND THEIR APPLICATIONS

Geometric characteristics of the Riemann space equipped with-tlien@AsionaRicci-flat
metrics are used t&tudy of their properties.
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N.N. FIMIN, V.M. CHECHETKIN
Keldysh Institute of Applied Mathematics of RM&scow,Russian Federation

HYDRODYNA MI C COHERENT VORTEX SYSTEMS AND
GEOMETRY ON THE MONGE -CLEBSCH MANIFOLDS

To describe the vortex quasidered macroand mesostructuresve use the technique of
reducing the Euler and Navi&tokes equations to the Hamiltonian form. A transition is made
to the geometric description of hydrodynamics based on Monge manifolds. Universal criteria
are obtained for the emergence and decay béramt structures in terms of the deviation of
geodesic lines on the manifolds.
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L OS tsdz Mtsr tcOdzj dad v . lteso jHjdets dMmfpdzi Hise Odzd 4§
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A.V. AKSENQYV, K.P. DRUZHKOV

Lomonosov Moscow State University, Moscow, Russia
HYDRODYNAMIC CONSERVATION LAWS

OF THE SYSTEM OF EQUATIONS OF TWO -DIMENSIONAL
SHALLOW WATER ABOVE A ROUGH BOTTOM

A system of equations of twdimensional shallow water above a rough bottom is
considered. An overdetermined system of equations for determining the functions forming the
conservation laws igbtained. The general form of the solution of the overdetermined system is
found. The classification equation is given. The system of equations oetlitaensional
shallow water above the rough bottom for any profile of the bottom is shown to have no more
than the ninalimensional space of the hydrodynamic conservation laws. All of the
hydrodynamic conservation laws have found for all possible bottom profiles.
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TWO-DIMENSIONAL NEUTRAL TRANSPORT MODEL BASED ON
PROBABILITIES OF A FLOW TRANSMISSION THROUGH CELLS

Significant corrections are introduced to an atomic neutral transport model based on
probabilities of flow transmission througtells of a computational gridiorrectness of the
neutral density calculation is verified by comparison with the M@ado method.
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fow sz € Odz'fizdz Mdztso W s Msftew y j dzedw lsdetsmdlsj dz
fesdLoBHd n §S0O¢ d© ddddwns Mddekzdvtdshlsd !
nOttOCIsjtedMmisduyj ME 2 dzd ded d . [ibtsHB® ddzlsj ¢
eOLtejh dismis! sMisOodzj dzdz'r = L OH OY.

M. V. DOLGOPOLO/, I. N. RODIONOVA

SamaraPOLYTECH, Samara, Russia
Atomic and Subatomic Technologies Platform& Laboratory of Mathematical Physics, Samara,
Russia

DELTA PROBLEMS FOR THE GENERALIZED EULER -DARBOUX
EQUATION WITH BOUNDARY CONDITIONS FOR RADIATION

Problems for the generalized EilBarboux equation with negative parameters in the
rectangular region containing the singularity lines of the equation coefficients are considered.
Boundary conditions for radiation are investigated. The boundary valudeprobith the
specified values of the desired solution on the parallel sides of the rectangle with conjugation
conditions relative to the solution and its normal derivatives both on the lines of the singularity
of coefficients and on the internal characttciline is posed. The solvability of the set tasks is
investigated by the method of integral equations.

uqum%;mosumr

1. . N. Rodionova, M. Dprdblgnes oo theagengralikéd Eilér. Do
Dar boux equm@l@onﬂ&hk@h@&%@&ﬂl{@@kgd iax’r: 3 (2017)
2. R . 1. Il sdztse d u, - 1. Jsh jo, 1 ¢ . L1 E2Mmd o,

FtcOo dzj dzd W dz© dzj ¢ dztsB Oz’ dzts GdthtGBdeq’Lufr]Qtsdg Bdes @ st
WdeQp-@Hqﬁ]l{;JBG'B 0dz0dzd L O, gBBtedzd ¢ MisOIsj 2, vste. [ RO,
I 2 01@8r;Pro2Steklovinst Math., 265 (2009), 2622.
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fsdmMSk cdhssOd dscts {SMlste
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dmf sdz LsoOdz fted tejhjdzdd L OHOY d3dzetse sd3d tedats?
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L.V. VLADIMIRO VA, A.Y.ZHDANOVA, |.D. RUBTSOVA
St. Petersburg State University, Russia

APPLICATION OF THE GENETIC GLOBAL SEARCH
ALGORITHMIN BEAM DYNAMICS OPTIMIZATION

PROBLEM

The global genetic optimization algorithm under consideration uses the normal distribution
and has a number of significant advantages as compared with the random searcmalgtirith
Amemoryo. The method in question is applied
a linear waveguide accelerator; the problem is reduced to global extremum search of quality
functional in multidimensional region of control parameters tiana The algorithm quickly
converges and can be successfully used in solving multidimensional optimization problems,
including its combination with directed methods.

1iMBslstiew dz0 sedddj o ©OLdsssOLd] d
fsdMC O, Mmkh jdgisigle ) lso fiststefls’ & o toj OdzdL Oy«
Ok stedlsBOR. JtsBdj B0 o' kOCEBEE (
sflsddddL Oydd HIJEZOBISd L Otwy jdde » HEZyst
Y sted zd ek sfyw ¢ OC L OHOUd dzOR Y HJ ddWw 4 G
ftcsigOdilse j k§tOs dzw &30 d R 1 §OI tdelbue jdi tattpy [j1 o3 Is
©ZO2Isd dzdh! S Od d 2 { SCMlstej Bzd W lkdS yd
Hsdy des ftoj Ho OWIs! W fdzk yO2 &ZO. § sdMC sd5 o

RHJYW cjdibduimédns Mbss-OMsdudmédn ddl

fsCdy dad?2 Istsuj S (¢ ONes®S,2 e yls®s ' s sYdohfpsjdH
fsCtsdzj dzd?2 M ojttswisdshis: 5 1 MAtHJEZOMN:
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S.Z.ADZHIEV?, V.V. VEDENYAPIN?, I.V. MELIKHOV !

1ILomonosov Moscow State University
2Keldyshinstitute of Applied Mathematics of Russian Academy of Scieviosspw; RUDN
University,Moscow Russia

THE KINETIC VLASOV AND FOKKER 1PLANK EQUATIONS
AND MODEL OF AGGREGATION OF DISPERSED SOLIDS
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Ofmls
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0 2=

A multi-parameter molecular kinetic description of the fation of a
nanosized solids from a supersaturated vapor or solution is considered. It is proposec
to describe the longange interaction of particles with a kinetic equation of the Vlasov
[1]7[4] type, a particular case of which is the FokkK&ank type equatiothat we
consider to describe aggregation processes.
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Y.M. SUVOROVALA M. KAMIONSKAYA 1 EV. KOROTKOV*?

'Feder al State Institution ¢Federal Reseal
the Russian Academy of Sciencese,
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

METHOD FOR DETECTION OF NEW COPIES OF
SINEREPEATS

We represent here a new method for the detection of new copies of SINE elements. The
method is based on theorrelation of pairs of symbols. The correlation is used for the
construction of a positieapecific matrix as well as for the search of new repeat copies using
the matrix. This allows us to enlarge the alphabet and to increase the sensitivity of thé. meth
The method was used to study the rice genome. As a result, new copies of SINE repeats tha
were not included in the standard annotation were found.nlingberof false positiveswas
evaluated

SINE f so lstster (short i,nt &rsdcedsC g d Hellnd g
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fcolstteseo dZOC O dzdo O Is d@BElsOYydd, ylsts L dzOyc«
MisOdeH Gflsdfj ssHOB d fsdMEO f tsHtsB d2SINE | e}
fsolsster HtojHMISOoadzjdzr © Btsdz htsdz SCAaf uj M
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M.B. ISKAKQOV, G.B. ABILDAEVA , YU.K. SHAKIROVA,
N.K.SAVCHENKO, S.K. ZHUMAGULOVA

Karaganda State Technical University, Karaganda, Kazakhstan

METHODOLOGY FOR CREATING A 3 -D MODEL OF A FIELD
BASED ON GEOLOGICAL EXPLORATION MATERIALS

The main stages of creating a model are considered. A generalized structure @ the 3
model is proposedrhe materials for building a@mensional structurajeometric model.
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INational Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia
2Sarov State Physics and Technical Institute (Branch of the Moscow Engineering Physics
Institute), Sarov, Russia

MODELING OF PHASE DISTORTIONS OF LARGE -SIZED
OPTICAL ELEMENTS

Methods for searching the decomposition coefficients real optical elements wave fronts by
Zernike polynomials are considered. The obtained fronts are approximated by Zernike
polynomials and the corresponding decomposition coefficientfoarsl. The analysis of low
frequency perturbations of the wavefront is carried out. Based on the obtained decomposition
coefficients, the phase screen was modeled in two ways and compared.
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D.S.BOGACHEW, A A. SELIVANOV?, R.B.RYBKA?,
I.LA. MOLOSHNIKOV?, A.G. SBOE\A2

INational Research Center AKurchatov
2National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

GRAPH CONVOLUTION NETWORK MODEL TO INCLUDE
DEPENDENCY TREES IN CLASSIFICATION OF THE TEXT'S
AUTHOR'S GENDER

The study proposed a classifier based on a newealork, which includes graph
convolution layers to take into account the structural features of the dependency trees in text
author profiling by gender. It is shown thifie syntactic structure inclusion in input features
makes able to improve accuracy dy average of 3% for the RusPersonality corpus and 4% for
the Gender Imitation Crowdsource "a" corpus. Tol accuracy(fl-measurg is 84% and
81%,respectively
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A. G. SBOEV, AV. SERENKO, RB. RYBKA

National Research CentigKurchatov Instituté, Moscow, Russia
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

SPIKING NETWORK MODEL WITH STDP LEARNING AND
INHIBITORY INTERNEURONAL CONNECTIONS FORSOLVINGA
CLASSIFICATION TASK

For a neural network comprising one excitatory layer and one inhibitory layer, the
biologically-inspired SpikeTiming-Dependent Plasticity is shown to be capable of learning not
only the image recognition task of MNIST asokn previously, but also a reaalued
classification task of Fisherés I ris.
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National Research Center fAKurchatov |
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Moscow, Russia

NEURAL NETWORK ALGORITHM FOR ALLOCATING
VALUABLE INFORMATION FROM TEXTS OF RUSSIAN -
LANGUAGE REVIEWS ON MEDICINES

The paper presents a neural network algorithm for analyzing online user reviewsf drug
The algorithm was validated on a specially prepared and annotated corpora. The basis of the
algorithm is a neural network model combining convolutional and recurrence layers, -context
dependent vector representations of words, conditional random freldadalitional features of
words obtained from dictionaries. The proposed model showed results comparable to-the state
of-the-art results for this task on a corpora for other language.
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A NEURAL NETWORK APPROACH FOR NAMED ENTITY BASED
SENTIMENT ANALYSIS
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1t ferovrl B I&
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A method for determining the affective states of the author text expressed on different
named entities based on the neural network model with an attention mechanism is proposed
The corpus of texts in Russian language has been assembledand labeledchifay &ad
validation the model. The corpus contains texts from 3 different data sources. An experimental
evaluation of accuracy of the proposed model in comparison with the classical methods of
machine learning is shown.

ltosBdz BO tsftcjHJdzi dadW s sGiods® j 6zd s H @t Hzis to C
sBl jCIstsa, wodzw jlsfpw tSHdzts?2 L BGMmdzse dzr = 9
Is s dzO© dz! dztsfls sj¢MmMlsO. 1 OdBtsdzt h d2 ddzls j te
tslsdetsh j dgd 2 , GH] ©® ¢COyjfMmkej tBi jClkse or fy)
d Htd.sEddgz, yYddz'¥ HOdzdets?2 tcOBBIST WwWodzw jlsmw
st Hjdz dzdv tSlsdetsh jdzedw OoelststcO Isj SO ¢
SOCy] MjydodzdL dqteso Odzdese s Cstef 2MO Isj € Ml

ImMdeseots?2 ftojHEZOGCO] d@itsets OB dzj 2tetsfj s
d dzls jlste{@Sdz" d53 o ded B3O ded J B[ 1] . GHj] dmMRBHd 2
f sH O Odzd Mm! dZzO twOLde" j] ©9nrtSHT dzj 2 tetsdadets 2
o dzlz Is to j dzdzd j ftoj HiNlsOo dzj dad v . 1 sdzkz y g dedz |
GJdai eOYydd 9jSlstetse 9 dzd 3O dzed W ,0 O6 s Is HED B t
90Oy dgzs dJdeW sted3OYyds dL Stdelsj SMlsO Hdzvw € sd
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BsHjdzd B' &ZO HESBOo dzj dzO WL ' S 59 OW  oBsH j dz
Codzs j L Bbdptfd 3" | oJ Chstede | HtojHMisOo dzj ded W
Mddas O Mdud MCAME ffj Md WEASHMed Misd ¢ d Mmdztse ,
9 ©OLddydr » SCtdidsi SMisOR.

[ dzv OftetsBOYdd f§toj HdzsY j dadets?2 dEsH jdzd BT ¢
MsHjteydls fjHdsyjddw dz0O wkmmEisd wiLr Cj,
Msydod dz § Mmilbd (A2A36 of Wjeyjdr.d). ) dits ed3sff§lacds
I fmMj GlstsBteOdzdz" | ftojHdzYJddw MtsHjtey Ol d
sdf tso: ¢l jtemMsdzOe , ¢c[teOdedL Oydwve d ¢f ts€
9" HJ dzj dzr OolstsdzOIsdyd MSd f f td@eepPadoB]tsls$ t
SO HEjjH dfte] j ded j t©OL d&3j yj des Mtej HMlso Ok € to
CdzOmMMO IktsdzOdz! dzts?2 tyj deS d: dzj cOlsdoder 2, daj
MsHjteydls 3377 ftojHdzsy jdad?2, 9" HJ dzj dadz" §
sy4 dzl 2. [ dzv MtcOo dzed s dz' dgr Qdzs M § G&Y 3§ dzlsst
stcj dzdtcso Sk dIsHjdzj 2 d 20% Mz yoO2dets or" B teC

[z syjdSd ftejHdsy | st &jlssHO BT
1 ey j ted d3gj dzls fl RBibsHsR MazEyo02dts?2 yjc
f sistetsj dedetsdz dz0 tsfPRiEs o f-Sto@PdgdsOdd tsle] T Bj Is s
9jSCstetsa [ 5] M odzddej 2der 5 WHtetsd3. | tGJLIzdzJL
Hi Bsdemstedickzjls Istsydetsfyls: fs o&iBjbtedcd F1
syj O, d &0 24%yidz BOLBOT 2 CdzOMMmdW q’QO
Bjdst (SCOLT 90jls Mot® 1 WWjSkdodssmls! d k&
Omf j Slsdzse s Mjdelsd d3j dels OdzOdzd L O.

RMMdzj Hso Odzdj o ftsdzdzj dets Htod Wd 5o &
OZYydesd s H@BYEISHE M8dMf sdz' Lsoa Odadjd3 o' y
[ls 1Rzt yOtsoMSd2 ddzhmlsdlskzlse, http://co
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A.R. KARIMOV 12 V.K.BOGDANOV, V.V. DMITRIEVAY,
O.A.NAGOVITSYNAL E.A. ANANYEVA*!

1Department of Electrophysic&acilities, National Research
Nuclear University MEPhI, Kashirskoye shosse 31, Moscow, Russia
2Institute for High Temperatures, Russian Academy of Sciences, Izhorskaya 13/19, Moscow,
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NONLINEAR DYNAMICS OF NONEQUILIBRIUM WEAKLY
COLLISIONAL PLASMA-LIKE MEDIA

Using the Batnager Grossi Crook approximation for the collision integral, we study the
effect of collisions on the formation of coherent structures near locally equilibrium states in the
continuum of particles interacting through theilkdwa potential. For this model, unsteady
distributions of the Maxwell type are obtained. They allow us to consider the influence of the
initial conditions on the formation of dynamic states

Atstodidd tetso Odzad | dzj deddpiziEQ@ dge RO Hsdze sy dokzh d
DL 90j B 7 Ctejtojdisdy 7 MlstekClkzte) o M
HOdzj Cdn &l tOodzgso jdw, fjnmsOodvjl d
o Cdzé yov dmmdzj Hso Oded” Bdtsdscdyuj MSdR GBI |

J ZOMmisswh j 2 LOMBy IsC j cOMMdEOlted o Oj
fdzOB tSfgsstodf Is de'j dets 2 Msmistswh j2 dL yoOmisdy,
fslsjdydodz HCOor , s FH{dnW W jOtg joast2y d O dzdztiz’ o te tskz
] zOfMtso O, HBY 5dzdzj dzdz’ df dzifyjs s @ dats &g d Is j diosin ddy
| esd)HBz§ @ HOMmEsets ko4 deiq Gy, [BE Midfst df o ifds
YOMmisdatsj, dzj dzddzj 2 detsy tojh jdedj RBOC Mo j dzcztso
MOoBsMse ZOMse Odzdzs i3z ff tsis j dzy d O dzlz .
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1 SHtctsB dzts sBMEYy HOdhY fMdzz yo2, sfdmr o O
MdMmis jedg dzd L d dishoCiins odgtdn dz" mMemistsw dzd 2 . 1
tcOMmMY tcj HJ dzj ded W B dzO dMmf sdz L s9 OdzO H dzW
MtsdzC detso j ded?2 20 B OLto Odedj SCtcj toj dalsdz -
Il yomisdsmisd, disyfzls Hedgidzdis! B dZOMIs! - Mizh
ttOo dztse j Mde' = MsMmistsw ded 2, sHEjHY Miso/dzdz  tts jd o @itz
HdMidY§ Ols df seds™ydsdn i © i3q O bOSYJ, e OMMBOIs
dz0y O dz' dzlz ® L OHOYlkz, dz02 Isd Emdztse W ¥ st
dzy BOC Mo § dzdzso MEC dr tOMY t6j H fndgPdeds I Is 8 dzSted@ipi{d
Micd HOA .
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S.F. LAVROVA, N.A. KUDRYASHOV

National Reseah Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

NONLINEAR DYNAMICS OF THE TRAVELLING WAVE
REDUCTION FOR THE GENERALIZED
KURAMOTO -SIVASHINSKY EQUATION

An analysis of the nonlinear dynamiosgimes of the travelling wave reduction for the
generalized Kuramot8ivashinsky equation is conducted.

RL o9 jMmlsdats, Ylsts BtsBh | dzaafjo O i @andzjsdzds] 3
WdrdudmMedd fJttsyjmm' o daj dzddzj 2de" = MdMmisg o

6 66 o fo 6] T Q)
VieOodzj dzgdj (1) Btsydets Mo jMmisd ¢ B Cd
bicOodaj dedé, dMysd Lkw §jtjdjdds j BJjCEkh,

FPtcOodzgj dzedw (1) o odHJ
ba Gaf o of
UEEHO dStBOd oW mifhtsl akols st @# dzPdd 2 ( 1
Mzj HEE P ddg SBLOL 5
o o iR ma)%oT‘s @)
ddzddzj 2delzs HJAZOBJSEZ MdMmisj 3" (2) dsy dats
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fSCOLOL] d&" Sk OOk IstcO.

I W Ets Oyd s dedzOW Hq’OGtsOd3d30 9 H O dzdzts 2 tc
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[ Wk dgs of isSCOjL Ols j dzd  C Oy Mlso j dzdes 4§ dMr o G
gL CdE kuOjChstd?2 Mmdmsjd . yviss' B8
sMlsOsydts ©OMMUdlOl: MlsOwh 2 dv{fkdass iy
Odzdzs? ©OBGl] dMisd Lses Ok Odcstdlsd J |

{dm. 21§6C0L" 00815, ylt §wd dzj S djseEs jdBo
SBd&ZOHOjls nOsldujmMSdd ObtOSksEEd, & 1,
v fdsoMCd2 §sSOLOjd d odH Mj ujddw
fmisj & ftojHMisOo dzj dz dz®@ tedf 1.

t OB B O tsdzdzj dzO ftod W ddodhtse 52 ﬂBHHth
WkdsH O3] dels Odz! dgr = d fifdzi-206008dzd 2 (t AAR) ,
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1 RrRUCBL3D JLT1v3 1 10l fruvtRrRY[ &5
vedrydtdrvdes trzrovste 1tonar @

t OLtcOBIOdRZO Ccjtdilstedud MSd dzj dzd dzj 2 dzOW B
dzj dzd dzj 2 dz" | EtcOo daj@AfWdzrurd dfjtgtEafive oH dzr = Hdzv  H
Codzlsddzz Odz! desds ftoj Hjdzj dMABHA B tejhjlssyds A
OMddflsslsdyuj MSOY fesyjHEZLO H&Y MmojHjddw tojh
SHdSets kZfttOodwe h jets daj dzd dzj ? detgjc?tsdz zjte Qo jd¥j =iam{dyO y
otsdzdetso ™ § tih jddw dLBEYjd OdOddlsduimcd d ydf

A.V. PORUBOV
Institute for Problems in Mechanical Engineering, Saint Petersburg,, Russia

NONLINEAR WAVES IN GEOMETRIALLY NONLINEAR
GRAPHENE LATTICE

A geometrically nonlineagraphene lattice model is developed. The governing coupled
nonlinear partial differential equations of motion for strains are obtained in a continuum limit of
the original lattice discrete equations. An asymptotic procedure is developed to reduce the
soluion of coupled equations to a solution of a single governing nonlinear equ&tare
nonlinear strain wave solutions are studied analytically and numerically.

tdhjbyds jf sBmHsjdarf Is s dMm" 9 Ols HiWtstsdC
RO j tod OzOR dndslz ISjaijtlgddgts? MistekzC skt . § j daj .
Bhzscts i) tedz j tjh jlstsydsy j &BsHjdd, dOftedd
tiLkd KOs HIMStE)lsdscs BsHj &Zdtetss Odzd "
cOL dzgsisdzr | bktwOodzj dzdW Hod>y dzdWw. I HdzOC 5,
sB' ydes Wkl BT ls: tjhjdr OdOddksdyj mMSd
f sdzz yJ dzr ydbfisdz] Eadzts . ] Hdzd dzdzets © s dzdets o s ¢
HdMS te Isdz | ZtcOo dzj dzd v BsElzls B' Is! Mo j H
ftotsdL o 5SH dzr = Sftdcdfls dfdeag dizse s § toj H J &BEOG O L =g
FtcOodzj dedw HEtsfiEMCOsls, it CtO2daj?2 dBwjtej, 1

tdhdbkCo Gt OW j dzO sfdfmr 9 O Ismw oL OddBs
Zuydlsr o®QUIMffsMiszy Olsj dz desj, OS d kG dztse 5
jhjlsCd, BsHJ dzdtelz  Bs] 1) dedzazjdo38ts | f etz fioffot
Pedzser A oaLOddisH | 2Mlse d2 fstesyHOjIs 6j s5d3d
Ldzj eedd HIWstedzOydd. AdLdyj ms ow dzj dzd dz
u’tslzxq’dzf, Slsdzd ydzs?2 ©ls sfdmre0Oj i3c?2 L OC sdz
ftojur Hizh j &3 dMhPhzj Hise Oded d [

Il T tw.Oy jddYy Hdv ditted?2 HdY COYHEB2 §H
Mow L Odedzr | EftOodzws h dj daj dief@z] Rshpigeds sydel dzg
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Hod) Jjddw orotHwWIlsmw f dMfitsd LseaOddj &3 9 Ot
dzf dd3d ¥ ls OdzOdzd Is d ygzfdedeB o togedizty alad & . Mz wOj |
9 Codzlsd delz Odz! detsds tej H§ dzf fnew L Odzdz" | dzd
ftosdL @ sSHdg 7. [HAdZOSts d tIsd kZtOodzj dedw o f
ted "4 ded 2. 17 d&zo ttOL tcOB tsls OdzO Ofnd B stsls d y
Mo w L Odzdz' A 2 £ O esdijddg O dzd v Y tdsjscHdsiav jdin Isio jdddedts fi
9 ts dzdg, tOMmMf esmistcOdzgv s h dj MWy o SHdsd3 dz2Of t6
4t jdendC zdzv todats d3. Clsts f L o 5dzd dzts or 9y
fosHBdz dz = ddzd 5 jtej ydgr = otdzdz HJ ¥ Stcd3O
I yOfmdasiisd, daLdedjjm ls@Hjjsisiag @80  dzd § t5dziz
MdzOe s s jtoj ydes oL @gzh j dedz n fzsmeda
g4 ted ydzr | o ts dzdz' fsHyddav s Ismw Htolkz ¢ s 3kz
dzj dzd dzj 2 dz" d3d ydzj dzO d3d . 2w tsetsdms EttOo dzj dz
9 YOmilsdzemlsadd H 4 BJGEMNJ2 EjHddz dedes?2 ff dztsfy
OfMddf Isslsduimcdj wjhjddw, stfdhmreoshdj
dzj dzd dzj 2 dzts 2 9 5 ozdz . v OCyJ f sdzlz y4 de ud m
dzj MsOydsdzOtedzr 2 ftosyj M dzs€ Odzd L W d o dzd visdia
fOtcORj Istetso dMratsHds?2 tjh jlkstsydts2d dGise dgzizaf s
NdMisC sfidslziRd dz RIsHjdzd i jlsCd GleOW j d20
fosHBdz dets?2 dadzd 5§ jtej ydets?2 9 tsdzdz .
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V.K. KOZLOV, M.A. CHMYKHOV

National Research Nuclear University MERMoscow Engineering Physics Institute),
Moscow, Russia

ON NUMERICAL MODELING OF NATURAL CONVECTION BASED
ON THE OPENFOAM SOLVER

The mathematical model of natural convection in the gravity field is considered A system of
equations has been used to satthfy laws of conservation of energy, mass, and momentum. It
includes the heat equation, the continuity equation, and the Nsiikes equation. Natural
convection is considered in the Boussinesq approximation, in a limited region with walls
maintained at aiven temperature. A problem similar to the Lorentz problem is considered.
Objectoriented programming language OpenFOAM is used for numerical modelling.

] HOddks?2 ©Oeslk] ©OMMKEOstds Ojkfw ydid
Cdzo j Sydd o f sdzj € f3elrS syvPpyiifsdsd [HD d
sfdmr 00 s fMdmlsj Bs2 ELwOodz ded?2 CdH B!
FtcOo dzj dzdhy s 5 CCpO ., §  jtoj desMO Isjf 2O o dzj f to]
fededdyjddd Jemhdd NSO, o mMtosksjlkfissdd

] BH ] d&zdtetso Odzd | fotso sHdIsmw ! f sdzsh o 8
] OzdL so Odgdzsets M dMfsdz L so Odzedj d3 Mo SB SH ¢
OpenFOAM. [ dv 1Itsets dmftsdy L zjlsmw d&BsHdW
HiSBOo dzj des EktOo dzj ded § Isj f dzEcfdidstipCs HRESHI®B d ( R
Il mplicit with Splitting of Olmplicitavietbod s )
for Pressurde i nked Equation). [ d&zv tsBtcOBSISE d
odLEZOddL Oydd d M BadaViewzq byithen § Q&Y Is o j tedW d
cOMmMdz@sEthd o OO0dzOd&zd Isd yJj s Ow L OH OYo d L ¢
Ctedsdui mMétsets wudmdzo tJdzj v.
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I s wOmMMEBslsE] ds  OROddlsduj MSsj  tejh
Ctsdzo j CIsdJodzsegts HoadyjdedWw o BJMEBSde ydesdy e
f OtcOdzdzj dz' dz" d3d ff dzOMis d 2O BDr § totff tc deddj Hig dedz' IS2]
Lithbdd [1]. 1td Udhdj ddsd dsHj ddss Oc
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} Bdzz yj d20 C Btets] dzwudedOBJcmﬂszdeH“@oMHJtﬂjsC
OkzOdzd s d Uj fs.ets tojh j dz
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d Oertel [2]. 1 dzg?2 w©wOmMmdkOtede Oj lsipw 1 ¢
gL ds0Od ds? fshmds2C) J §swedjdedj wo
wdLdud mMedna f tsiylsuskjdez’ i, § tefdn § dgEiz j dzd tets @ O ded ¢
fMlsOls: j. 1tdkzuyjds StdsdyujmMStsy udhds ! d
sls 3042 HEB 3225.

3
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HOtsMisd L OCdzs yj dedzse 5 3 B, S BRO dyty Odizy d®
Gjdgy® [3,4] (Std ys, (BHGSCL)joOj B T
1 d a3 Isjud dedv M dzj MECBdz € dd3d Mmd3j dzOd3d
FPyjdedj tjixddse Isj yj dedw. ¢ dzO dzd 1pythend L & dz!
d dzts yPArdzigw.
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h @l stedzOydd, folsj dzydodz des HMlskzy ds?2 Yy

hdz.: ZetetsL WwWodzWw jlsmw BSHdsS?2 L O0¢kszOod df =
BO, oLotsdwvehoOw wjhdls! LOHOYE flddidL Oyc
6] Odzd L Oy dndf J UG IS telisfzd B3z f5 Mt j Hdzd = Mz EBOE A
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s 3" LOMdIsr .

A.V.KRYANEV, N.A. KUDRYASHOV, D.E. SLIVA
National Research Nuclear Univers

OPTIMIZATION OF COSTS FOR THE INFORMATION
PROTECTION SYSTEM FROM THREATS

Protecting information that is potentially accessible through external communication
channels from external threats is one of the urgent tasks. In this paper, we psesema that
allows us to solve the problem of optimizing the costs of an information security system, the
implementation of which ensures a minimum of average total costs for the implementation of
the protection system and losses due to the remainingshesdized after the establishment of
the protection system.

J msamgggamr: Emdsesdv e L ONdKO € tsda¥ dH
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LO ketesL, Soltst' j Bsckls tj OddL 5o Ols! Mw  {
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CALCULATION OF THE FLEXURE OF A HINGE -SUPPORTED
ELASTIC -PLASTIC PLATE

In this paper, we consider the bending of an elgdtistic plate fixed by a hinge.
Calculations were performed using the method of separating variables and implemented in the
MathCAD pogram. Values are obtained and plots of displacement components and
deformation components are constructed.
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N.A. KUDRYASHOV

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

RATIONAL SOLUTIONS OF NONLINEAR DIFFERENTIAL
EQUATIONS ASSOCIATED WITH THE SECOND PAINLEVE
EQUATION

Four nonlinear ordinary differential equations are studied. It is shown that rational solutions
of these equations can be found using the YabloMskir ob6ev pol ynomial s.
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SYSTEM STRUCTURE OF SUPPORT OF ADOPTIONOF
OPTIMUM DECISIONS AT THE TAKING OUT OF
OPERATION OF ATOMIC ENERGY USE OBJECTS

The report examined the structure of the optimum decision support system for the
decommissioning of nuclear facilities. The proposed structure provides for the analysis of
various options for decommissioning the facility under consideration for atomigyense and
the selection of the best option for decommissioning it.
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PAI NLEVE ANAL BESACSSOLNMONS OF NONLINEAR
DIFFERENTIAL EQUATIONS FOR DESCRIPTION OF OPTICAL
PULSES

Two nonlinear fourtkorder partial differential equations for describing optical pulses are
considered. These equations are not integrable by the inverse scattering transform method. S
the equations are considered using traveling wave reduction, asltaofeshich the original
equations are transformed into systems of
analysis for the systems of ODEs is conducted. Conditions, under which the system is
simplified to a single fourtorder ODE, are obtaidewhen applying the test. The first integral
for one of the obtained equations is found. Using the method of simplest equations exact
solutions of the considered ODEs are constructed. These solutions are expressed in terms of th
elliptic Weierstrass funigin and the exponential functio
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Moscow, Russia

SOLITARY WAVE SOLUTIONS OF GENERALIZED
NONLINEAR SCHRODINGER EQUATION WITH
CUBIC-QUINTIC -SEPTIC LAW NONLINEARITY

Generalized nonlinear Schrodingequation with cubiguintic-septic law nonlinearity is
considered. Exact solution in the form of solitary wave is found. Figures of exact solution are
constructed and analyzed.
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SOLITARY WAVES OF ONE OF THE GENERALIZATIONS OF THE
SCHR¥DI NGER EQUATI ON

In this paper two types of solitary wave
were found. Moreover we obtained constraints on the parameters of the equation when these
solutions exist.
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A.D. POLYANIN, A.l. ZHUROV

Ishlinskylnstitute for Problems in Mechanics, RAS, Moscow, Russia

FUNCTIONAL SEPARATION OF VARIABLES IN NONLINEAR
EQUATIONS OF MATHEMATICAL PHYSICS

The existing modifications of the method of functional separation of variables are
overviewed. A new more generalpapach is proposed to the construction of exact solutions of
nonlinear equations of mathematical physics, which is based on an implicit transformation and
the splitting principle. The effectiveness of the approach is illustrated by nonlinear diffusion
equdions that contain reaction and convective terms as well as variable coefficients. A
substantial number of new exact solutions with functional separation of variables and
generalized traveling wave solutions are described.
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T.I. SAVYOLOVA, N.S. TOLMACHYOVA

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

NUMERICAL STUDY OF NEW MATHEMATICAL MODELS FOR
APPROXIMATING THE ODF AND PF

Two new mathematical models for describing the orientation distribution function (FRO)
and pole shapes (PF) based on the transformation of the rotation group ofdirtteesional
Euclidean space into threed i mensi onal pr oj e cOt)iare ebtamedawnde (
analyzed. Graphs of FRO and corresponding PF for special cases are constructed. A numerica
study of the dependence of these functions on parameters is carried out.
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I. V. PONOMAREYV, G. V. DOLGOLEVA
Lomonosov Moscow State University, Moscow, Russia

NUMERAL RESEARCH OF WORK OF CYLINDRICAL
TARGETS AT THE DIFFERENT MODES OF UNSTRESSED
COMPRESSION AND COMPOSITION OF SCRATCH AREA

Numeral research of the different modes of unstressed compression of cylindrical targets is
in-process conductedhcluding influence of a few a priori parameters is tested in the formulas
of energy input at the unstressed compression of siogéeade and twa@ascade targets on
burning of scratch area. Burning of target is numeral investigational at substitutingabf to
falling energy of variable width by a bunch with the fixed width.
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R.V. MURATOV, N.A. KUDRYASHOV, P.N. RYABOV

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

A NUMERICAL SIMULATION OF PROCESSES OF
ADIABATIC SHEAR BANDS FORMATION ON TWO -
DIMENSIONAL EULERIAN MESHES

In this work we suggest aathematical model of motion of the elastoplastic materials with
nonlinear plasticity constitutive law; we also propose an effective numerical method for
simulation of such tasks on twbmensional eulerian meshes. Based on the proposed method,
we study theformation of multiple adiabatic shear bands (ASB) at ‘sgbed shear
deformations.
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N.A. KUDRYASHOV, A.S. SALIN

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

NUMERICAL MODELING OF THE TEMPERATURE
DISTRIBUTION IN A FUEL ELEMENT OF A NUCLEAR REACTOR

The problem of temperature distribution in the nuclear fuel rod with boundary conditions of
the third kind in five regions with different characteristics was studied, a program ferinam
simulation of the process was compiled.
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K.E. SHILNIKOV, M.B. KOCHANOV

National Research Nuclear University MEPhI
(Moscow Engineering Physics Institute), Moscow, Russia

NUMERICAL SOLUTION OF THE TWO -DIMENSIONAL
NONLINEAR HEAT CONDUCTIVITY PROBLEM
ON MOVING GRIDS

For the numerical solving of thevo-dimensional nonlinear heat conduction problem a
transition to a moving coordinate system is used. The local speed of the latter is chosen in suct
a way that the process under study in it is close to stationary. Such a choice of the coordinate
system lads to a concentration of grid nodes near the solution fealumesallows to improve
the quality of the obtained numerical solution with a small number of computational grid nodes.
The numerical algorithm is tested on the heat wave propagation prokléah has an exact
solution.
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G.V. DOLGOLEVA

Moscow State University, mehat

NUMERICAL SOLUTION OF THE FOK KER-PLANK
EQUATION SYSTEM

Recently, difference schemes compatible with the differential equations that they
approximate are increasingly being considered. In gas dynamics, such schemes were callec
completely conservative. In this paper, we consider consistent schemes for the Fakker
equations. These equations describe many processes in physics and melchdmgpaper, it
is used to describe changes in the spectral density of radiation and energy of a substance as
result of spectral Compton scattering, which is often necessary for problems of controlled
thermonuclear fusion.
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K.V. BRUSHLINSKII, EV. STEPIN

Keldysh Institute of Applied Mathematics RAS, Moscow, Russia
National Research Nuclear University MEPhI, Moscow, Russia

MATHEMATICAL MODEL AND STABILITY
INVESTIGATION OF PLASMA EQUILIBRIUM AROUND A
CURRENT-CARRYING CONDUCTOR

Magnetic galate#raps with currentarrying conductors immersed into plasma without
contact with it are a permanent topic of theoretical, experimental and numerical investigations.
The lecture presents a mathematical model afilibgum plasma configurations around a
straight conductor and its stability analysis.
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IM.A. Korotkova 2.A.M.Kamionskyaand'?E.V. Korotkov

INational Research Nuclear University MEPhI (Moscow Engineering Physics
Institute),Moscow, Russian Federation

2Institute of Bioengineering, Research Center of Biotechnology of the Russian
Academy of Sciences, MoscdRussia.

A mathematical method for the classification of promoter sequences from the
A.thaliana genome

A mathematical method for creating classes of promoter sequences has beer
developed. The method was used to calculate the classes of promoter seqoemces fr
the A.thaliana genome. A total of 16 statistically significant classes of promoter
sequences were obtained with class sizes ranging from 8,000 to 100 promoters. The
classes obtained allow us to identify potential promoter sequences in various genomes
with the number of false positives not exceedingpgEd genome.
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B.M. ABDURAKHMANOV , M.M. ADILOV, M.SH. KURBANOV

Arifov Institute of lonPlasma and Laser Technologies, Academy of Sciences of the
Republic of Uzbekistan, Tashkent, Uzbekistan

HEAT ENERGY CONVERTERS BASED ON
GRANULATED SILICON

The wuse of granul ar silicon (GS) makes i
crystatphonon gl assodo and reduce the cost of mat
is possible to obtain the Zeebeck coefficient values 6f0 0 ¢ V d fkedudeette tharmal
conductivity by 79 times as compared with singteystal silicon. The high conductivity of GS
can be achieved by resonant tunneling of current carriers through a nanoscale oxide film
covering the GS patrticles.
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G. ABDURAKHMONOV?, G. VAKHIDOVAY,
D.A. TASHMUKHAMEDOVA? M.B. YUSUPJONOVA,
B.E. UMIRZAKOV

Tashkent State Technical University, Uzbekistan
2National University of Uzbekistan, TashkentUzbekistan

PROBLEMS OF SECONDARY ENERGY RESOURCES
USAGE

The volume of secondary energy resources (waste heat) in Uzbekistan is estimated by the
sourcesof their formation (about 200 billion kWh per year), the economic and environmental
consequences of their use are considered. Possible ways of solving scientific and technical
problems arising from the use of secondary energy resources, in particulaendcatg
electricity, are shown.
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Yu.V. AGRAFONOV,I|.S.PETRUSHIN
Irkutsk State University, Russia

GENERALIZATION OF SINGLET APPOXIMATION FOR HARD
SPHERES MOLECULAR SYSTEM NEAR THE SOLID SURFACE

A review of theoreticalmethodsfor studyingthe molecularstructureof liquids borderinga
solid surfaceis carried out. It is establishedthat the currently existing nonlinear integral
equationsfor partial distribution functions do not have an analytical solution for spatially
inhomogeneouBquids. A linearintegralequationis proposedhatallows an analyticalsolution
for asystemof solid sphereseara solid surface.
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TteOmMMissw ddw s yomksdyr HEt o jten dEfijds (.
tod hJddes ydmdzj dedets, BHAdOSt EY]j dzf bteislzjls

IBLBte MddeedzjIsdgr 7 fHtoededzdy jded?2 fHtedo jHJ
cOB SIS [1] . [ Isd3i Isd a3, Ylsts dzO@ HOdzdz" 2  dst
Hsf ¢ O h dn Odz0dzd Isd yd MSdsuij Mg h jodapjdats B dzwe
MstczC sztc ] YdHS sMisd oBdzdL d secteOdzd ydo O
Stcj A d3j todzts a3 Mz O, . 1 51 sz W tste 5z dzd te ts
HefEMCOsh jes OdzOdzdlsdyd mMEtsj tojhhjdedi Hdzw
OCIskzOdz dzts?2 L OHOYJ 2.

103d Hgjdstk tsetseh jdzdd Mddecdzj sdese s 2 te(
fnd flsj d3r oBdzdLd ko jtHB?2 o jtcn Bgipkfc O.90
VicOo dej dzdj dd3jjls odH dzddej 2 dzgsets ddelsj ctcOdz
ttSHO., rdw Mmdmljdr ke jteHr 7 MW tgj zicjOw jdalpdi
] 5L d3tsy dets sBtsBh jdad j HOdzdzts G 15 ZtcOo dzj ded W
tj Ozdmisd ydz" 3 Y lsjdydOoazOd oj 3 YOMmlisdydets
feOC bdujmMSdas LOHOY &OIlsjtedOdztse j H j ded W .
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1. D.A.Tikhonoy, O.E. Kiselyoy, G.A. Martynov, G.N. Sarksov. Singlet integral equation in the
statistical theory of surface phenomena in liquids//Jorn.of Mol.Liquids. 1999. V.821p. 3

2. Yu. Agrafonov, I. Petrushin. Twparticle distribution function of a neideal molecular system
near a hard surface / // yHics Prosedia2015- V. 71- P. 364368

3. Yu Agrafonov, | Petrushin. Close order in the molecular system near hard surface/ //Journal of
physics: Conference Series 747 (2016) 012024

4. Yan He, Stuart A. Rice, and Xinliantu. Analytic solution of the OrnsteirZernike relation for
inhomogeneous liquids// J. Chem. Phys. 2016. V. 145.234508
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E.S. AZAROVA!, G.M. MAKSIMOVA 2, V.A. BURDOV?

1Kotelnikov Institute of Radioengineering and Electronics of RAS, Mo$fuassia
2Lobachevsky State University of Nizhni NovgoRdssia

1D INHOMOGENEOUS NANORINGS IN GAPPED DIRAC
MATERIALS: ELECTRONIC PROPERTIES AND PERSISTENT
CURRENTS

Electronic spectra and persistent currents of nanoscale AhaBwiou (AB) rings made of
Dirac materials like gapped graphene, silicene or germanene are calculated within the
framework of the ongimension (1D) model. The effect of inhomogeneities on these
characteristics is considered. The influence of conduction band filling on the AB effect in the
1D ring is studied.
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1. P.Recheretal. // Physical Review B, Vol. 76, 235404 (2007).
2. D.R.daCosta et al. // Physical Review B, Vol. 89, 075418 (2014).
3. S.Russo et al. // Physical Review B, Vol. 77, 085413 (2008).
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L.E. ALIMOV, A.V. ANUFRIEV,
A.V. GURSKAYA, V.l. CHEPURNOV

SamaraUniversity, Russia
SamaraPOLYTECH, Russia

MODELING THE BAND STRUCTURE OF THE 3GSIC SILICON
CARBIDE PHASE IN VARIOUS DFT IMPLEMENTATIONS

Calculations of band energy diagrams and deep levels were performed in Siesta software
applications in therbital basis and VASP in the plane wave basis. Sensitivity to the phase of
the carbonl4 radioisotope was studied and deep levels were simulated.
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D.V. AMASEV?, K.A. SAVIN?, P.A. FORSH

'Prokhorov General Physics Institute of the Russian Academy of Sciences, Moscow, Russia
2 omonosov Moscow State University, Russia

ELECTRICAL AND PHOTOELECTRICAL PROPERTIES OF
P3HT: Si COMPOSITES

The electrical and photoelectric properties of composite materials based on polymer with
embedded silicon nanoparticles obtained by laser ablation of porous silicon are studied.
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I sdzeyj dzr 1S jted B dels Oz dzr § HOdzdzr § 65 1 B
sBteOLYy® CdHgTe f sH H j 2 fflssocds] d3te j daalslss jj dalisdo ofpittseats
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O.B. ANANIN?Y, R.S. RAMAKOTI Y, A.P. MELEKHOV?,
V.G. SREDIN, V.V. KRAVCHENKO?, I.A. GERASIMOW4,
G.S. BOGDANOW*

INational Research Nuclear University MERMoscow Engineering Physics Institute),
Moscow, Russia
2Military Academy of the Strategic Missile Forces named after Peter the Great, Balashikha,
Russia

STUDY OF THE FORMATION PROCESS OF POINT
DEFECTS UNDER THE INFLUENCE OF INTENSE SOFT
X-RAY RADIATION ON THE CDHGTE SEMICONDUCTOR

Experimental data of photoelectrons emission from the surface of a Cdidgide under
the influence of intense softray radiation were obtained, which made it possible to calculate
the amplitude values of the electric field on the surface of a semiconductor, the action of which
leads to the displacement of mercury ions fitbmnodes of the crystal lattice and the formation
of point defects.

VLSCBLBdede | YosdzEftocsotsHAdd ST | soy toH ' j
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N.S. ANISIMOV, V.I. CHEPURNOV, G.V. PUZYRNAYA ,
M.V. DOLGOPOLOV

SamaraUniversity, Russia
Samara POLYTECH, Russia

THE SCHOTTKY BARRIER IN THE TECHNOLOGY OF
OBTAINING SEMICONDUCTOR BETA CONVERTERS

The report presents the results of experimental studies ofcbet@rters samples on the
carbon14 for the silicon carbide phase obtained by the endotaxy method and considers the issue
of metallizationof samples.

[ OdzdzOW OB SISO WwWodzw jlsfiyw ftosHisdy j dzgd § &
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| HOddzs?2 t©OeGl) ftojHMsOodjdd t©jLbEd sOIsT
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Hsf sdddls] & dscts J&fzd ma, st | dsiodasiindsh f | t
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[.V. ANISHCHENKO, SV. POKROVSKI|, I.A. RUDNEV

NationalResearctiNuclearUniversityMEPhI (MoscowEngineeringPhysicsinstitute),
Moscow, Russia

NUMERICL MODELING OF THE SWITCHING PROCESSES IN THE 2
GENERATION HTS TAPES UNDER THE ELECTRIC CURRENT
PULSES IMPACT

This paper presents of complex multiphysical modeling results of nonequilibrium states
arising in hightemperature superconducting composites under the pulsed current impact. When
simulating nonequilibrium states provoked by the current putbe switching is controlled by
an substantive or additional current pul se
the FEM model for short (<3ms) and long (> 3ms) current pulses was carried out.

I Mbetj i3 dzdz" = MdMisj BOR tEOHslxds Qjy d § t Ay
ftedrantsHYIls dzO 3] dzz ISt OHdyddedzr d@3 dzd L € s5ls |
LOYyOmilskze wodzwe Isfpw dzj tslsi j dgdzj dzs2 yOMmlss & s
ROC s disj dzd Ldzj e dd [ 17, ¢ 56 teOdad yd
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168



jtcObbktedy 7 toj HBB®E fO®OEEYIstedEo ff t5 7 dzOy H
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N.M. ARISTOVA, SV.ONUFRIEV, A.l.SAVVATIMSKIY ,

Joint Institute for High Temperature RAS, Moscow, Russian Federation

SPECIFIC HEAT FOR LIQUID CARBIDE (Z rCx) UP TO 5000
K

The article presents a brief review of studies devoted to the refinement of the phase diagram
of the ZrC system: parameters of solidus and liquidus lines, temperature and composition of
congruently melting carbide, temperature of eutectic-ZrExperimerdal data on the specific
heat for liquid ZrCx were obtained by pulsed electric heating (presented previously only in
graphical form). Numerical processing of the(T) curves is performed and an equation is
presented, approximating the temperature depeerdehthe specific heat for liquid zirconium
carbide ZrCx (C/Zr = 0.95) from the melting point to 5000 K. The experimental study was
carried out under the financial support of RFBR grant NeD&00093.
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P.N. Lebedev Physical Institute of the Russian Academy of Science, Moscow, Russia

AN APPROACH TO SIMULATION OF THE
SUPERCONDUCTING STATE OF INHOMOGENEOUS FILMS

An approach to modeling the supercortihgz properties of inhomogeneous
superconducting films in the framework of the Ginzblemdau theory is proposed. From the
condition of minimizing the GL functional of free energy, a system of equations is derived that
describes the superconducting statean inhomogeneous plate. Using the obtained equations,
we calculated and compared the dependences of the critical current and the product of the
critical current and the external magnetic field (analogue of the pinning force) with the external
magnetic feld for two cases: inhomogeneous and uniform distributions of superconducting
properties over the film thickness.
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TRIBOTECHNICAL PROPERTIES OF DETONATION COATINGS
BEFORE AND AFTER ANNEALING

In this work, the effect of thermal annealing on the properties s8i@i/TiC multiphase
coatings obtained by detonation spraying was studied. After annealingfofi@ation and an
increase in the 38iC; phase content were observed. Higher microhardness valees
obtained after anneal ing at n@édase/Ghe TBChi ch
content. According to the results of tribological tests, it was found that the formation of oxide in
the surface layers of coatings increases the wear resistance. After annealing, an increase in th
adhesion strength of the coais observed.
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Sarov State Physics and Technical Institute (Branch of the Moscow Engineering Physics
Institute), Sarov, Russia

MICROSCOPIC MODELLING OF THE SHOCK WAVE FRONT
STRUCTURE

A self-consistent alculation of particlegistributionand dynamic properties distributions
on a shock wave front procedure was developdtk convergence of the setbnsistent
algorithm was demonstrated on the -@imensional crystal with the particle pair interaction
potential in the Lennardones form. The dependence of the parameters of the shock wave front
on its velocity was investigated.

The present procedure can be used for different crystal structures of metals, including the
fcc phase of aluminium.

A methodwas proposed for selecting parameters for calculating the electronic structure
using pseudopotentials in the Quantum ESPRESSO software package, and compression curve
for the facecentered cubic (fcc) phase of aluminum were calculated. Using the compressio
curves, we determined the parameters of the potential in the Ledoraed form for aluminum
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in the framework of the neareseighbor approximation. For the fcc aluminum lattice, the
particle distribution on the front of the shock wave propagating in[1B8] direction was
calculated. Plots of the distribution of velocity, density, resultant forces in the front, the
dependence of the number of particles in the shock wave front on the speed of the shock wave
were constructed.
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NON-MAGNETIC AL LOYS RESEARCH USING SANS METHOD
AT THE | NSTRUMENT AGORI ZONTO

The results of the small angle neutron scattering (SANS) on themagnetic alloys
40HNU (NiCrAl), BrB-2 ( CuBe Ni ) and MoTi C using the i
reflectometersmall angle sperometer) on the pulsed neutron sourcédBNof the INR RAS are
presented.
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DETERMINATION OF PARTICLE SIZE DISTRIBUTIONS BY
EXAMPLE OF MODEL DATA OF SMALL ANGLE SCATTERING
FROM POLYDISPERSION SYSTEMS OF SPHERICAL PARTICLES

Using a sries of twe and threecomponent model data of smalhgle scattering from
systems of polydisperse spherical particles, the possibility of determination of the particle size
distribution function by regularization methods, a direct histogram search, snd a
superposition of smooth analytical functions has been investigated. The advantages and
disadvantages of these approaches are considered. It is shown that their combined use allow
one to find acceptable solutions even in the case of significant da& no
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SKH. GADZHIMAGOMEDOV?, M.KH. GADZHIEV?,
D.K. PALCHAEVY, ZH.KH. MURLIEVA?Y, G.B. RAGIMKHANOV !, N.A.
DEMIROV?

1Dagestan State University, Makhachkala, Russia
2Joint Institute for High Temperatures RAS, Moscow, Russia

MORPHOLOGY OF NANOSTRUCTURED CERAMICS YBCO AFTER
EXPOSURE OF THE PLASMA FLOW

The results of studying the surface morphology of a superconducting nanostructured
ceramic of the compositiofBa.CusOr.y (YBCO) after exposure to a plasma stream of argon
are presented. It is established that exposure to a plasma stream leads to sulifazaion in
the form of: compaction and recrystallizati
each other are observed
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B.R. GAYNANOV?, O.V. CHERNYSHEVA,
A.A. YASTREBSEV, A.P. MENUSHENKOW, V.V. POPOV}?,
F. DOAKAPITOS, A. PURE

INational Research Nuclear University MEPMoscow, Russia
2National Research Centre Kurchatov Institute, Moscow, Russia
SEuropean Center foBynchrotron Radiation, Grenoble, France

LOCAL STRUCTURAL CHARACTERISTICS OF COMPLEX
OXIDES BASED ON RARE-EARTH AND
TRANSITION METALS

We have studied the process of the crystallization and local atomic structure rearrangement
in Pr(ZriyTiy)207 ( 0 Oy @1l«Yhx)2Ti207 ( 0 O xdarfiples synthesized by combination of
solgel and coprecipitation methods with the subsequent calcination of precursors. The effect
substitution of cations on the local and crystalline structure, as well as the temgpefatue
phase transition was shown.
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ZEEMAN SPIN-ORBIT COUPLING AND MAGNETIC
QUANTUM OSCILLATIONS IN ANTIFERROMAGNETIC METALS

Using the symmetry argumentse show that in many metals with antiferromagnetic
ordering the effective-factor of charge carries, measured from magnetic quantum oscillations,
is zero. The experimental study of this effect is performed in several compounds and compared
with proposedt heor vy . We find that the N®el ostat
(BETS)FeBur shows no spin modulation of the Shubnikid® Haas oscillations, contrary to the
paramagnetic state of the same material. This is evidence of spin degeneracy of Lanslau level
a direct manifestation of the generic Zeeman -gpbit coupling, predicted for
antiferromagnetic conductors. Likewise, we find no spin modulation in the angle dependence of
the slow Shubnikode Haas oscillations in the optimally electdoped cupre
Nd2xCeCuQw. This points to the presence of N®el
doping.
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INational Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Russia
2Blmmanuel Kant Baltic Federal University, Kaliningrad, Russia

FEATURIES OF PULSED LASER ABLATION OF MoS > AND
MoSe: TARGETS AND THEIR INFLUENCE ON THE
TRIBOLOGICAL PROPERTIES OF THE DEPOSITED SOLID -
LUBRICANTS NANO -COATINGS

Laserinitiated structural and morphological changes in the compressed ataSMoSe
targets used to obtain antifriction nacoatings by pulsed $&r deposition were studied.
Significant differences were revealed in the ablation mechanism of these materials, which
caused important differences in the structure formation of i\M&® and MoSg/ Mo coatings.

The results of the study of the structumgrphology and tribological properties of these rano
coatings (coefficient of friction, wear resistance) when testing by the technique of sliding the
ball across the disk under conditions of different humidity and changing test temperatures from
22 A-100td& C are presented.
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National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Russia

ON THE STABILITY OF THE METASTABLE PHASE OF
ATOMIC HYDROGEN

The possibility of metastable hydrogen formation was studied in detail using the density
functional theory. It is shown that the/amd structure of atomic metallic hydrogen can be
dynamically stable in the pressure range of -BD® GPa. The results of calculations of
structural, energy characteristics, electronic and phonon spectra of the normal phase are
presented.
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A. MOLODYK'3 S. SAMOILENKO#?

1SInnovations, LLC, Moscow, Russia
2 Joint Institute for High Temperature RAS, Moscow, Russia
3SJSC SuperOx, Moscow, Russia

PRESENT STATUS PRODUCTION OF 2G HTS WIRE
AT S-INNOVATIONS

At present time 2G HTS wire is one of the perspective material for using in fault current
limiters, fusions ad accelerator magnets. Many manufacturers focus their efforts on better
satisfying demands of specific wire applications. AinSovations we work at increasing the
critical current up to 808/12mm in selffield and 77K, decreasing the critical curreendity
up to 700A/mm? at 20T and 20K. We adopt into production the approaches successfully to
increase the HTS layer thickness, to modify HTS layer composition. The high quality
production is use in project for superconducting equipment creation.
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K.A. DMITRIEVA?, P.I. BEZOTOSNYH, O.Yu. VILKOV % A.G.
RYBKIN? A.A. SLOBODCHIKOV?, N.S. PAVLOV?, |.A. NEKRASO\V?

1P.N. Lebedev Physical Institute, RAS, Moscow, Russia
2 Saint Petersburg State University, Russia
3Institute for Electrophysics, RAS, Ural Branch, Ekaterinb&gssia

INVESTIGATION OF THE SUPERCONDUCTOR SnAs BAND
STRUCTURE

The results of a study of the band structure of the superconducting material of tin arsenide
are presented. The experimental data on the band structure obtained by photoelectron
spectroscopy with angular resolution ARPE$e compared with the band calculations
performed for surface. It was found that the agreement between ARPES spectra and banc
calculations for surface layers is better than with band calculations for bulk material. However,
one of the zones observed in thRPES spectra is not reproduced either in calculations for bulk
material or in calculations for surface layers.
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I.V.ZAGORODNEYVY, D.A. RODIONQOV, A.A. ZABOLOTNYKH
Kotelnikov Institute of Radioengineering and Electronics of RAS, Moscow

RESONANCE ABSORPTION OF MICROWAVE RADIATION IN
LARGE CONDUCTIVE 2D DISK

Theory of resonant absorption of microwave radiation in 2D electronic systems in the form
of a disk is developed when the radiation wavelength is less than or comparable to the radius of
the disk. We analyzanalytically and numerically dependence of the position and the linewidth
of the main resonant peaks on the system parameters: conductivity and radius of the system.
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FSRC "Crystallography and PhotoslcRAS (Federal Research Centre 'Crystallography
and Photonics', Russian Academy of Sciences), Moscow, Russia

SYNTHESIS METHODS OF CRYSTALS OF CABALT AND NICKEL
WATER -SOLUBLE SALTS

Single crystals of nickel chloride hexahydrate (N&H20), cobaltchloride hexahydrate
(CoChk&H:0), and [Ni(enj]Cl-2H0 were obtained by isothermal evaporation and by the
method of controlled temperature reduction from an aqueous saturated solution by using
modified crystallizator. The transmission spectrum parameteds thermal stability of the
obtained single crystals are studied. Crystal samples of nickel and cobalt chloride hexahydrates
were obtained in a series ofxSioxCl2AH:z0 solid solutions in a wide range oparameter.
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COMPARATIVE ANALYSIS OF EXPERIMENTAL
TECHNIQUES FOR THE STUDY OF HYDRID -FORMING
MATERIALS

;U'U)

Hydrogen storage in hydrides is currently the main methoddodling tritium (a hydrogen
isotope) in various processes; the method is also considered for usage in hydrogen energy an
the fuel cycle of thermonuclear plants for storing all hydrogen isotopestudy hydride
forming materials various experimental madls are used to determine the sorption capacity and
other properties of materials. The commonly used method is portioned supply of gas to a
sorbent sample. An alternative method is the continuous hydrogen supply through a calibrated
leak with known flow r¢ge of hydrogen. Comparative analysis of two method is the subject of
this report.
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Southern Federal Universitiflaganrog,Russia

INFLUENCE OF GROWTH TEMPERATURE ON ADHESION OF
ALIGNED CARBON NANOTUBES

Investigations are made of the effect of temperature of aligned carbon nanotubes on the
adhesion force. It was found that an increase in temperature leads to the appea@id€e of
grown on a titanium sublayer, and CNT, growing on a titanium dioxide sublayer. These
dependences are associated with a change in the diameter of the CNTs and the structure of th
array.
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2Tashkent University of Information Technologies of the Republic of Uzbekistan

STUDYING THE PROPERTIES OF NANOSIZED
STRUCTURES CREATED ON THE SURFACE OF A FREE Si/Cu
FILM
SYSTEM

The lowenergy (B=1i5 keV) implantation of @, Ba’, Cu* and Cd ions followed by
annealing on the surface of a free Si/Cu (100) nanofilms system yielded nanophases and films
of SiO2 and metal silicides. Their surface morphology, composition, parameters, of energy
zones, the maximum value of the secondary electrors@misoefficient and the quantum yield
of photoelectrons are determined. In particular, it was shown that the band gap of metal silicides
is 0.30.4 eV, and their resistivity is 106 0 0 @O m
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OBTAINING ZIRCONIUM OXIDE COATING BY DETONATION
METHOD

The coatingof Zrep owder wi th a thickness of 500 e€n
surface of the steel by the detonation method. Heat treatment was carried out at temperature
from 900 fordholirlTheeffebtof heat treatment on the steel coating, as well as the
crosssectional structure, microhardness, and phase chamggestudied.
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DETERMINATION OF VORTEX PINNING PARAMETERS IN THE
FRAMEWORK OF GINZBURG -LANDAU THEORY

The efficient numerical approach to simulate the system of Abrikosov vortices in the
superconductor is presented, using the solution of Ginzbamgau equations with a special
parametrization. The calculation of pinning potentialtio@ hole and interaction of the vortex
with curved surface is discussed. The details of the numerical algorithm used in the study are
presented.
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TAKING INTO ACCOUNT THE ELECTRON 8 ELECTRON
INTERACTION IN STUDY OF SUPERCONDUCTOR RELAXATION
KINETICS EXCITED BY ULTRASHORT LASER PULSE

The kinetics of excited states insaperconductor excited by ultrashort laser pulse, taking
into account the electreinteraction, is studied. Relaxation time, maximal quasiparticle
concentration and minimal width of energy gap at various laser pulse parameters, are estimated.
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10ydsdzOd dr 2 difdzj Hso Olsj dz' MSd2 “hH,jteds 2 Ekd

bV o] REXAFSw ) rsut [ 1 1 o1 L1} [ tGHETQOL )
frofrdf J1touvy L1 fsdtdndvr

[ibHBd 8Os @ses [ todlOdzCEXARSHE S Btz  dzO dats fi
GbHf07,  f 5 dzlz Wtz Ej &3 j €Ot @n 18P @O &0 0f toj H
MlstekClkztes? W d* seds0® J f(desrdsed nsskejlsf
MstekChkzedsets d Isj@dDd 8ab i dé fEj @Y H ¢

O.V. KASHURNIKOVA

National Research Nuclear University MEPhI (Moscow Engineering Physics
Institute), Moscow, Russi

REVERSE MONTE-CARLO ANALYSIS OF G d:Hf207
NANOPOWDER EXAFS SPECTRA

The EXAFS spectra of GHf207 nanopowdersare modelled by reverse Mor@arlo
method. Spectra synthesized at annealing tempera80f:g 1 2 G+Qvere supposed to be of
fluorite and pyrochlore structures correspondingly. The features of structure and termal disorder
in these systems are studied.

1OHOYO ftejHjdjddv Mtz kztedts?2 d dz¥ tsts d3C
tod dzlsc j dztso M ¢ 5 ¢ KAFFiptc jJdLisld tg @zf)Y L OlstclzH dzj dzO o
s MistezClktedsy 8 BjMYtstewHS 5d3, dzOf ted &) te,
COS Wz stedls, GHJ-f 60 sjde® g toj Kpdzj dz@
SBOL SR | {ltsd MeEzy0j fdasHdlhy oL
CdzOfmlsj tetso twWOL deseéts Isdf O, yYbts L dOydlsj d d
BsHjd! d LOLBEHdYjIls SftejHjdjdd] IStdSdn
COqtdadats ¢ ted S C ey MeOo dzj dzgdé M Bdzdy 021 d &
1 Iss?2 wBd&ZOMId ko jdduyjd 9CdzZOH fEklsj2 d&dtse
[ sdas Ptedzts [ 1] f to GXAFSHAgYsjj S telBd3, ¢ fted Y BSHHJ
stedcd &zOdz dzgs? S sdsCtednlsOded®ujids sR0 ¢ i st
EfMlsOdzso dzj dgd W o3 tef MmbtekzSlskztedsets d Isj teOC

RMftsdz L so Odgr MY jShter, fsdbyjdd j d df
OBl [2]. Chdilsd skEh (Gdkzyjd M §sdsh:
GANOg)s  HIOC,  5H o | te G dzlz Isff te dts ISy jdogl j-1eDs ted,n 1
Lstsds sz yOddf' ©OL &)’ dOdksS tednlsO dddIst
EXAFSOdzOdzd L 2, fted Ij &BfjcOlktej 800 © HBG
MstezSbktO® W stdyf@uecsd dbed®, LBOGY g ddjjls
ARstd dzsets ftoj Ckemsed. | WOL,j WGHROHHEsO d
©6OL &zd yOdd M’ fsysd do 0. 3 , o Mmetlkejls
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d W stedlsO. t SlOEEdzj g 5L agshyfduss L o j Misd € O
JUtGJHJdZszO B O IsjtedzOdz’ deséts B MfstewHC
Mz M jdedw dL ftdsy]dd? tOodise jMmdw o ©OL
Zlstsydew Is MstekzCIskztodzlz  d3ts Hifj dits ts Rfipiefshiids j dis st t
HisdsOL dzdyde" = WOL o dOdesf stetsh € OF .

s dMsS ddkjcobkzter .

1. J. Timoshenko, A. Kuzmin, J. Purans // J. Phys.: Condens. N2@fdr\Vol.26,p.055401.
2. 1.1, 1sftse d Hte. [/ AdLdEO d A"dddw MmlsiCdzO 20
3. 1.1, 1tfte ddHtEtce Odzd q 2iptiz®z ~ddsdd 2011. v. 56,
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Zr-Mo-SirB 1trR 101t Cd rd{ 10 )

Yt felryrlIddzr 1] ¢Irsvtl111{l IR

l toBtsls tjtstsaJH;dzfsﬁqfr]ﬂzﬁ;dsusdzpﬂzfmgzmtjtsctsr q2,

BOG dzj Stets daczts 6 15 to DrBHR0%APSUBRY  fRAG IS H DS B 15§ dzd o3

Y Otetsists2 ¢ sflsd d Isjtod3d yj M¢ 52 fnlsOBq’dzJ dzts

LS jtod dBjnddts’'dzOf ek j WzL so ' R fej ot ON jdzd2 o

ZO0ctcjo O IsdSdn Wtd ¢ dL fsCter Isd2 by ¢ s
BIStesME s O.

PHV. KIRYUKHANTSEV-KORNEEYV, P. LOGINQOV,
E.A. LEVASHOV

NUST ¢MI Si Sé, Moscow, Russia

IN-SITU STUDY OF Zr-Mo-Si-B COATING DURING HEATING UP
TO 1000Aw I N COLUMN OF TRANSMI SSI
MICROSCOPE

In this work, a comprehensive study of coatings obtained by magnetron sputtering of the
ZrB2-20%MoSiB cathode in the Ar medium was carried out. Special attentaidgo the heat
resistance and thermal stability of the coating structure. Experimentssitn imbservation of
phase transformations during siepstep heating of thin foils from coatings in a column of a
transmission electron microscope were caraet

Kjdo ¥ H O dzdzts 2 OB ST W dzw j Is W
BjROdduiMSdn MmMets2fmls, xOsfks2s sl
f5C tor EdI2-SiB, o C din-sit®¥ MMmdzj Hise Odedw flste
ZOctejoj o Ctdisdadzj { dzj Shtesdzdzscts (dC te

1 sCter Isdw sMOY H Odzdsfg O dadfry d3d fipfjElsiisH O d
ttOMmy r dzj ded v . Sd OB Ui HEOH dJ ek deS )y d 5 ¢
(90M0Si-10MoB) + 809&rB, f)  dzd y dzed &3 dzj iz dug fd
HgOMj stetsds 120 d3ds d Ilstsdzh qags?2 10 dsds
ftoj Mise Odzdv. stBftsLdyddd 2 fstesh 56
filsy o3 gL Bj dz ug ded v ftesHEZC kso
o' MSClsj o3 jtcObkztedzsets MddasjL O (walw),
f stotshoC yYydtcl sdzd v, Btsdzd B H j dzO d B fStc
fesosHddsh: f foksh! s 90CkEzdkds?2 Lk
fdflsj &2 fuvlfited Mmdzj Hks h R bkffdesedwn: st
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Odismy jte® Ar (99, 9995%), OL 5As-Na( 99
OB 5 jjdzdHjOoetz o OC Iz 03 2 ROkt SOUF M
M sdz L s Odzd f)*  § zOMls flBO1 (AdeDs). 1§ & e tE

dzOdzj Mj dzd j &3 §5Cter sd2 foHbEsYCd fBHO
dmYf sdz' L gas@aafcicds d Mistsyded ¢ OF, 23] d4j 194806 56
B3¢ )  odzdisii4Rj0 d3d de.

RMMdzj Hise Odzdj MbslzSlskzter d WOLBeatet
ftesMmo jydo O h jets 1 dzj C IEMBIEMIEOs HcBEmEs@
BsHEZdjdd HdY d&Oct] 9-0( fisth jotOfy d)tsdedz’ dd3 1 fiyllfj jtCaldste
OdzOdzd L § o in-sttuj iRy FHd z®i ¥y Z3C O BKOL ytse 1
SR dzOYHjdzdd o SCtodzsdzdzy BdStesMEsfO f b O
1000Au. 1tsdzzyjdedz' | HOdzdzr | OdzOdzdL dtotso Odzc
dgiidzi Hse Odzd?2 o MIsOYJdsdzOte dz'-t5B toldig drtiseOflzds -
OdOdpslz F Isj i3 j cOlskztcOR BOL Yytse .

vOCYJ BftejH]dYd&OM! Bt sdsecdwy §sCterisd
1 dzj SIstesdzdes @ 5 HithehS 8& MO GH O (cf sded W ) t5 ) dzC
ftedMisOhdanE)?. (mdBdud MEd2 MtsmMisOs ﬂBQtsflscfQ
) feRsh ¢« {RIREFMOsE { ddMdsddts? My j Chtets
(JCuuUt) dzo ftede ste g Profiler 2 (Ho
{ddelscj desfistezClskzteds 2 OdgOdzdL o' f sdzdg” dzmw ¢
14 td3Oded ™) i d s dzeQdifijfds @& MMdzj Hiso C

i OdgBo MC 52 M dSChtesMS sy dd B ' dzHabRAMBEIRDQ H j o
(HoribaJobinYvon) fted dMmfsdz L soOdedd d&zOL jteO f HC
sBtOL Y’ fsCter Isd?2 B ' dzd ftsHe jtee dzz s i t
Isj &3t j 6O AWOEE ZCEtGOls';isatsJ d3j dzdz'. df O dzjo H &
Slstsy 3 4 dzdz” = sBteOL ytso fsCter Isd2 B ' dzd
dmMfsdz? Lsoa Odedj 3 orhj (Jitej ydmdzj dzdeg" = B Iss
Bts H Iz dz Eftezesmisd d Eftekze s o tsMmis Odats o
dZOdztslso j toH 5d3j t6 O Nano Ha rdnaarstss, Tezsd je y(
sfdzOh j dedese s ddzH j dzsstetsds 1 J6S 59 d YO. [ dzw
dmf sdz L s9 Odzmw BjlssH [dzde jteO d AOticO.
fesCter Isqw ddzd & Is o' MsCdj Isj ed3d uj M& k2o
N Otetsfiss2 Csfis! 1§ tod-15BUYCHY j tOlskzteOr 1000

{ OBBlSO or {sddaj O ftod % ddzOdzhse 52

SBKOL s OdedY  dz2OkSCd (tsMMd2MEB2 AjJHIBOYC
071820200034
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Al s REISMPAACOCS, .. w3uY[LLS],
1RUU CcfRudue, [sMCo0O, 1t thimdw

gutuvsuvut ¢ R 4l [[ssd uvzludRTa-Zr-Si-B-C-N,

P{Jovyririvam 1Tt RrR foqrrvtdivdf towl 3

[RzZz[1R TaZzZr Si B | >mtMag Ar, N

J ttOB 5ls j ftotse j H joubrh dz§ 5 Y Grglzf fy defisC ter Isd 2, t
BOG dzj stetsdzdzs e 5 t6 O MSk-4GBlze v ME PisfsH D6 5dzO, OL &
lteso jHjdets dMMmdzj Hseo Odzdy WOLBeatsets d + dzj d3j dalsd
fso jtendzsmisd, IlkovywHihmisd, &SHEM@ dfY ol &ushlSid, g
btjdzdw, dLdshsMss2CsMmisd d yOshss2Csfisd. |
fsdzz O] Bsets IstsdS 5 dzy desydesets O jtod OkzO Mtsfls G

PhV. KIRYUKHANTSEV-KORNEEYV, A. SYTCHENKGQ,
E.A. LEVASHOV

NUST c¢éMl SMdSscow, Russi a

STRUCTURE AND PROPERTIES OF TaZr-Si-B-N COATINGS
DEPOSITED BY MAGNETRON SPUTTERING OF TaZrSiB
TARGET IN Ar, N 2, AND C;H4

A comprehensive study of coatings obtained by magnetron sputtering of theZTaisi
cathode in the medium ofgon, nitrogen and ethylene was performed. The phase and element
composition, surface morphology and topography, hardness, modulus of elasticity, elastic
recovery, coefficient of friction, wear resistance and heat resistance were studied. The influence
of the gas media composition on the characteristics of the coatings was established.

1 sCte" Isdw B dzd 20 dzj fj dg' fn fsdish
dzOf r dzj dzd v . t Oy r dzv j 3OW TaZrJiBc(QugeHoda M < O
18,698i, 7,4 %Zr, 29%B) HJOMj stesds 120 BB dfO Ist
fsdzEyj 20 5 Ijrndsdzsedd ¢ ctcDIRSESA {f to]
( Br. Fritsche , 1 Jd tedzOdzd v ) . J COyj miso §
gL a3 dz yy dedz" | ftetsHECIs™ ol @rgS3dEBig] 2 Antste jd
MOBSEOMY esMisteOdw s h jatsMw  orf MisCslsj BY
COyjMmseoj foHAEYJjSC dIMftsd Lt Odzdfm! |
] 1001 ( f ®QdiCtsH dztsy € d fjtejH dzO dzj fj
ftsHo jtee Odzd ! tydMmisSj o dL st totsf2dsdztdip &
tcOB sy 2 uOfr]lstslstSQ 22 Q{u 9 s ud dzd J
fsCter k2 OCY] ftsdLoeotHdkOm: tydmlst
ddedets e s  d fj lsiag @ dgcf SO ISAfYf O2 ( §sdz) o Isj yd ¢
15t sdv SMOYHO&IM! ftd MmdjHEshdn
fsHEEYSC82 d &dh jd' s 80 &k} OsMEOBST
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HOodzj dzdjy o 90OCLkIDgIR&S? O Oddj 6§ OWJ, fills o §
dmY sdz LABOBABIFEW)N2 ( 99, 9 9GH96)99.95% . [ t5h datsfr
ZzO0 BOG dzj Is te ts dzj fl  f sdish Pivnacle fifAsimancdz] ¢ O
Energy USA) f sSHHJjtey do Odzd ! f smils W dzdz" d3d
sMOYHjddY MtsMisOo dzvw dzs 40 i dzkzls.

C dzj d3j dals dz" 2 MeMmlsOo9 d fMbizSlizttkz { t
MCOdzd ezt h j ets 1 dzj € Is &8 dzzBHsachigz( C tg tf figGias/ v
Cr o tod Mmls ONofats72 Therma t Jdzlsc j desWd@tso ( R A O
ftotso sHddzd dzO WwlpdetBaIRelks fis o3 6t js dz' ICte K Qdzd
B tcsBOISdL Jicso Odzdes G t5 gL dzlz ygj dzeq v .

sftcj HJ dzj dzr ftc i usfatsd 8 dzdzts ¢ s didbaridnesp to H t
tester (CSM Instruments Zz9oj2yOtedw) . U to d ©DHEHAFN G C
ftotseo tsH d dzd fiy- dz0 TagMmefedA[CSMIststiudzehts . [ dzw
syjdeCd M OttsmMists2CsMisd fCtrilsd?2 oot
BzW j dz desSNOL3j.\Bd 2/ 1200 ftod Is st j @Sy,
ftoseo sH d dzts iy L CMY j ted o34 dals T s Is j tc d3t
sBtcOL YT fsCterlsd2 B" dzd dMMdzj His9 Odz

orhj o&jltsHBe.

Hts5¢ zOMdaets HOdadz' &3 t A, idasoalkz dzj tej OF yd
TaSkf c¢J CMOcsdzOdz! des?2 Mtk lskztets?, ssEHO
Llsddzj dzd , Bf dzd toj dzlscj dzesOd3steW dzr d3d . 1 jtoj
Msftetse sy HOdNY L dOydlsj dz d' &3 fdady J dzdj d3 1
o MsCdj L dzOyjdedv IsoVy toH tsfifdsats cds0 o stddrplsddjdats 2
Ptetsodzij 79% B" dzd HBMisde dzzlsr H&Y GBE@OL Yytse
Zr-Si-B-N d TaZr-Si-B-Ckz sz f Odzd (T&cA-8iBE W dcgOCddBE f OO
CO¢: so VY eH sMIs! , Zftekzetsj o sMMmls Odzs 9 dzj dzd
HiWtstedkzOQd&gkzh tbded W d Mtsf tetsls d o dzj dzd § i dzC
1dted OCydsdede' §j HsCter sdw BXZOHOMRZ of fMsC s
By Jls Brilsd MowLOdes M sdzsydlsj d df @3 o dzd
fsCter sd2 L OMdlsdets?2 fdzv deCd dL flezgf § dzte W utsrin
TaZr-Sik-B OL 8ls © d dzd edzj etsH O ftedo sH d dzts ¢
y Otetsfists?2 € sMisd, sH dzO¢ s HtsB Qo C O OL O
stcdetsdzsedyj MSdrn MmMets2fmise OF.

RMMdzj Hso Odzdj of § sdzdzj des  §tod W d dzOdzfts
GOk Ydzts ¢ 5tc ® 32D D O Iz  dzts G18-00f1Ess j SlsO -~ 19

217



b.1. SsRLCc&HLh. VoA IRL rRcYsdld
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s{yryvr3r rearsvy Pt lartodvyr 3 VoQL s [t
Jrart LI o1 3am ot 101 A

[ jcHBdE LOSCO&Sd f tsH HOo dzj dzd j I3  sdzlz yJ dz" f tot

Mdzsy dets ¢ s MgAR iz @ Jtetso Odzdels € 5 BOtE Odzyj 5. 1 7 § 5«

OlfslgOydd odzzyjddzr 7 tBKOLYss. 1ttseo jH]j 2O Y.

mMisefMise jdzdz 7 d ftod B Mde 7 HjWj COWSD]o dtf f5to dagfjted
[BdzOly jd ‘WWjClk MmkOBdddLOydd |stjno Ody dk
Odz BsBOEG dzd j o 52 N d dzj dzd .

AN. KIRYAKOV !, A.F. ZATSEPIN, T.V. DYACHKOVA?,
A.P. TUTUNNIK? J.G. ZAINULIN 2, A.V. FOKIN*!

1Ural Federal University, Yekaterinburg, Russia
2Institute of solid state chemistry UB RAS, Yekaterinburg, Russia

POINT DEFECTS OF MgAI.0s TRANSPARENT
NANOCERAMICS DOPED WITH MANGANESE

By pressure quenching, transparent nanoceramics of agagleomplex MgAlO4 oxide
doped with manganese were obtained. A set of work was carried out to certify the samples
obtained. The spectroscopic features of intrimsid impurity defects forming optically active
centers are estimated. The stabilization effect of trivalent manganese in aluminum magnesium
spinel nanoceramics was observed.

ANzdzS ydsdzOdz dzr j] tsCMdHde j SjttOBdSd OFIsc
ittt Mlgs dW s ol stst dzj ClstesdzdCd. [MBBB ©
sdzts o | Odzt BSBOC dad j 0 52 hf ddzj dzd oo dHLE

BjoOddujMEts2, O bOCY)] bkjtddujmSts2 d =&

Bsekzls BT Is! dimf sdz L s9 Odzr 9 SOy Mmoo pOBLEIs
MOk dzOo j H j dad W , fMtej H so jteHsIsj dz dg' = zOL
Ctsdzd ud Misots OB tsls fts d Mg di tsp PUaff & fi
B dzsC ted fls O dzdzd Y j M€ 152 BsHdY dSOYydd h{ddzj
O dets s Mls s W dad W 2O L dzj tec j Isd yd Szt d i3 Bz ¢
HjWjSkse fwOCkdujmSd slhklsmlsolzjls. £ j d
dL zyd ded d  +dfjlsColsugithpddss Mo 52 flse  ff teMyAIOD y dzf
zj cdiese Odzdz" = dBOGE OdzyJ .

I coyjfmbke) dMAitHdsEs KOljtedOdkO HAY {
MgayMnALOs(x= 0. 05, 0.0005 [ tsd%). )} tsLtOyds
kstesdH Od dafs 2 C Oy te] ficd HO9 dzj dzo

218



s B jteOlSkzted MGatgj dz@ 600jteyCd 10
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YU.V. KISLINSKII %, K.Y. CONSTANTINIAN?Y,
AM.PETRZHIK}, A.V. ZAITSEV?, A.V. SHADRIN'?
G.A. OVSYANNIKOV?Y, G. CRISTIANE, G. LOGVENOV?

1 Kotel'nikov IRE RAS, Moscow, Russia
2 Moscow Institute of Physics and Technology, Dolgoprudny, Russia
3 Max Planck Institute for Solid State Research, Stuttgart, Germany

JOSEPHSON HETEROSTRUCTURES WITH AN INTERLAYER
WITH STRONG SPIN-ORBIT INTERACTION

A long-range proximity effect and the unusual currghéise relation superconducting
current were experimentally observed in Nb/Auli®)4/'YBaCusOx Josephson heterostructures
with a barrier interlayer with thickness=7 nm made of ShO4, material with pin-orbit
interaction energyEsc=0.4 eV. For heterostructures witt=5 nm Fiske resonance steps
appeared at voltag&swith asymmetric positions relatiwe=0.

[ desE sdzts 2 dz' Mo jtecrnftecsoatsHdzd S tsor j
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{ Ot ds §tddj dj dd) d&Odshdnlsj dr Hehls:

adMmMCjttse dzd € jdzv fp dzOdzj M dzdzr d3 dz@ dzd = kG dzj tctsH

fr]ls*.ztﬁlslztso 5B EZOHOjIs Isjdi3d %ji fOLO®RB] OB, vyt

ykzefse dilsj dz detsfisd . 17 dz fwesejHjd OdzOdzdlL H C
Mssle jIsMisoa ks h dj L dOyj dedw .

V.S KLIMIN , A.A. REZVAN, T.A. ZUBOVA

Southern federalniversity, Taganrog, Russia

ELEMETS OF GAS NANOSENSORIBASED CARBON
NANOMATERIALS

The application of a nanosystaransisting of an array of nanoscale nickel whiskers with a
carbon layer deposited on them is considered. It was determined that the developed structure
has the same parameters as carbon nanotubes in terms of sensitivity. An analysis of this
sensitivity wa carried out, the corresponding values were determined.

gkzh jMmsolkzs h dj sjrndesdzsedd ftojHY sSdzOG O5 |
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o' MsCts?2 Misjfjde ¥ o jtelsdCOdz desflsd Hdzw dzlz*
9 jhjmsatsds [ 1] . [ Hd&OEC 5, ftod ftsBdzs HJ dad ¢
Bsd "5 SCtdzdujMisetsd B0kt d&GEzd | fjls o Gtz dz0
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dMf tsdz' L s Odzd W  fiyls Odzn Ote lschz’ 22O dstyf{j djCCYIS[tR ts dzdk

COBOWdIlsdz | tOLBjter, +Ctsdzsecdydssmils: d dzd
ftodapg dedv Mtsotej d3j dzdz’ 7 dzZOdes 3OS j ted Odzts o ; d
uil dmftsd LseOddy ftsyjmMno dtsddL Ooydd
Msotej d3j dedzr | MdMmisj i Codelstesdzy d dBsddlststs
[2].
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{ Ot dets My tsd Lso Odedj CtdiBddOydd Bt
f ZOL R B Uj MEScts Obtdhscts Moksjoscts kiOod
Ldzj Bj delsso Qo lstsi dsq ffd Salzizr B20 dztizg @y dighs ts dzts aiz®  bsciciz
{0 6o diCisdt j OzdL Oydy Isjodesescdujmeds sfj
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V.S KLIMIN , A.A. REZVAN, |.N. KOTS, O.A. AGEEV
Southern federal university, Taganrog, Russia

NANOSIZED CARBON EMESSION STRUCTURES BASED
ON SiC

The use of a combination of methods of focused ion beams and pthemécal atomic
layer etching to obtain functional elements of field emission elements based on a nanoscale
carbon layer on the surface of SiC is considered. The technological operatigm®ffling
nanosized carbide were carried out using focused ion beams and a Nova NanoLab 600 scannin
electron microscope. The parameters of the formed elements were evaluated.
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Otiiscts Mhsj o st sdda tz) Gdfy SF SOy  Mise
GOLO, B&OEtsHOLY YjdBz B" &ZO BdZEYyj 2O o 5L
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Is sCsdyoOddd +¢MmYf jteddsj dels Odz! dats 2 fni tod o
OO stetso fuszlagtelzdzr & dyplsmMO 3" d3 B " dzs i t5,
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Cl1 Odesls j ndzscdzse dd & Sy desets YW jHjtOd dasets b

sf MBS dzdlsj tOlskzter
Murdick D A, Wadley H N G and Zhou X W 2007 Phys. Rev. B 75 125318
Amrani A, Djafari Rouhani M and Mraoufel A 2011 Appl. Nanosci. 1 59

Kley A, Ruggerone P and Scheffler MI®Phys. Rev. Lett. 79 5278
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Mddzse 5?2 BB Ctest dzj Clstotsded ¢  j d ¢ the@datf Gpd dpth 6 tc & () dzgiaf
B stsHse WsSCEMdtse Odzdz” 7 -ifdeEzi® 56 o Iy Go dzjddzd@ls s
RZOMMde dOdksttOL B3 tedz" = o jtelsdC Odz! dzgs ttodj dzlsd tots @
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EojddydeOjlsmw ls 0, 15N0, 03 dp Hts 6, 3NO, 4 da
sls 60 HBs 180 [1/Mmd3, §dskdshis: IssCO0 ko jddydse

V.S. KLIMIN, A.A. REZVAN, V.V. PROKOFIEVA,
Y.V. MOROZOVA, O.A. AGEEV

Institute of Nanotechnology, Electronics and Equipment Engineering of SFEDU,
Taganrog, Russia

USE OF ATOMIC-LAYER ETCHING METHODS AND
FOCUSED ION BEAMS FOR THE FORMATION OF FUNCTIONAL
ELEMENTS OF MICROELECTRONICS DEVICES

Experimental studies have been carried out on the formation of elements of power
microelectronics and nanosensorics devices based on a combination of a sequence of methoc
of focused ion beams and atomic layer etchiAg. array of nanoscale vertically oriented
whiskers was formed, consisting of a combination of SiC and a thin carboritfiras found
that the formed cell when the electrical parameters of the circuit change, when the voltage

increases from5to 20 V,tleeur r ent increases from 0.15 N
the electric field increases from 60 to 1180/ / ¢ m, the current densit
8.81 A/lcm.
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lejHMsOodzj dz tjLbkde sOT dMmidjH o Gusfj o WO
Bdzts ¢ 5 ¢ 5 BY 5 dzj dzls dzK2S0u (Nirle) B®I HBOIMH0 ¢ CsHSQI CshPOii

NHaH2P Qi H-0. 10 feddsj toj gL q ifpl gRj tof tolsts df e
flosH | Bedhstedese Odzr  toj L 2 dz |s @ls'ls tsfizs tzk w3j dedz” - C 5
fleddj dj dzd j &3 Odz* BsW s Osdses Otddiks h j ¢
M tsd Ltso Odzd* sa Hizk Wias B s lsdztf dzd o dzr & 4 dzj oBj dzls OF .

V.A. KOMORNIKOV, |.S. TIMAKOQOV, O.B. ZAINULLIN ,
V.V. GREBENEV,|.P. MAKAROVA, E.V. SELEZNEVA

FSRCACrystall ogr aphy,Mascodv, RRdsiat oni ¢cs 0 F

RESEARCH OF PHASE EQUILIBRIUM IN WATER - SALT
SYSTEMS FOR PRODUCING PROTONEXCHANGE COMPOSITE
MEMBRANES

The results of investigation of phase equilibria BSR4 (NH4)2SOsi H2SOsi H20 and
CsHSQI CsHPOsi NH4H2POii H20 systems are presentddising cesium superprotonics as an
example, the results of the preparation of composite pmtohange membranes using an
aluminophosphate reinforcing component suitable for use in hydwigefuel cells are
demonstradd.

jtemt J CIsdoe dzr o3 H dzw cOL OB BISC Ists ff dzd
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K2SQui (NH4)2SO4i HoSQsi HoO C s HGBPQi NH4HPOsi H20 . 1t dzd
SftejHjdjd tB&OMisd SCtdmlsOoddedL Oydd d kf
oW HO ¢ tod N0, (K, NHi)oH/(SQ)eM.5H0, (KNH)HSQ,,
ofdtear j f 5dzlz yJ MH.CsMBQ)HHIRRY), dH.CS(HSQ)(HPOy)
Iso jtoH™ j] ©OMlseatster dzO tMmdeseaj 1Ilsdn WOL.
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IFSRCiiCrystallographyand Photonic® RAS Moscow Russia
2NRC 'Kurchatov Institute”, Moscow, Russia

APPROACHES FOR RESTORING INDIVIDUAL
COMPONENTS IN PROTEIN AND LIPID MIXTURES
USING SMALL -ANGLE X -RAY SCATTERING DATA

Algorithms for modeling multicomponent systems using smaafjle Xray scattering
(SAXS) data are msented. They enable to estimate the volume fractions of the components, the
average size and width of the particle distribution in the approximation of simple geometric
bodies, restore the shape of the intermediate components during the formationIsf fibri
determine the mukliamellar organization of lipid mixtures and the electron density of the lipid
bilayer, and separate the scattering profiles of individual components in protein mixtures using
SAXS setup with online sizexclusion chromatography. Thepabilities of these algorithms
are illustrated by a number of theoretical and experimental data sets.
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2NRC "Kurchatov Institute", Moscow, Russia

COMPARISON OF SOLUTION EFFICIENCY OBTAINED BY
A NUMBER OF ITERATIVE ALGORITHMS FOR SMALL -ANGLE
SCATTERING DATA FROM A SILICASOL SOLUTION

The comparison of the stability ranges for the solutions of the volume size particle
distributions derived from the smalhgle scattering data of a silicasol solutisrgiven for a
number of iterative algorithms based on the gradient minimization method, the simulated
annealing method, their combination, and the NeMead method. As a result of the
comparison, these methods are arranged in an increasing order effibiency.
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M.SH. KURBANOV, B.M. ABDURAKHMANOV ,
U.M. NURALIEV, SA. TULAGANOV

Arifov Institute of loAPlasma and Laser Technologies, Academy of Sciences
of the Republic of Uzbekistan, Tashkent, Uzbekistan

SILKING OF TECHNICAL SILICON AND FERROSILICIUM
USING A GAS-CARBON-CARBON REDUCER

Carbon reducing agent, being an obligatory reagent in the smelting of
technical silicon or ferrosilicon, determines the energy capacity of the process, the
completeness of the reaction, and the quality of the product. The shortage and high
cost of charcoal retort coal, up to the lack of its production in treeless regions of the
world, determine the search for other hydrocarbons, including gaseous ones, such a
methane, hydrogen or propane. However, their use is associated with the need for
preliminary partial ionization. We propose to do this directly on the path of supplying
the hydrocarbons to the combustion zone of the electric arc.
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lon-plasmous and Laser Technologies Institute after Arifov, Tashkent, Uzbekistan

PROCESSES OFADSORPTION OF FULLERENE C s ON
GRAPHENE AND ITS EDGE

The processes of fullerene adsorption by graphbaee a great variety, are considered.
These processes are determined both by the number of fullerene atoms through which chemica
bonds with graphenea@ns are established, by the spatial arrangement of adsorbed fullerene (in
the particular case, adsorption of fullerene by the edge of a graphene sheet).
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National Research Nuclear University MERMoscow Engineering Physics
Institute), Moscow, Russia

ESTIMATION OF ELECTRON-PHONON COUPLING
CONSTANT IN || + L, | ik

Compounds based on BaBi@rystallize into a perovskite structure, which is strongly
distorted in these materialadicating the presence of strong electgionon coupling. The
Holstein model is applied to evaluate the value of elegitmnon coupling in the BKBO and
parent compound BBO.
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[.V. MALIKOV 1, V.A. BEREZIN}, L.A. FOMIN?,
Yu.A. PEREVOZCHIKOVA, N.S. BANNIKOVA ?,
E.l. PATRAKOV?, L.I. NAUMOVA?Z A.A. SEMIANNIKOVA?2,
M.A. MILYAEV % V.V. MARCHENKOV.?3

LMT RAS- Chernogolovka, Russia
2M.N. Miheev Institute of Metal Physics, Ekaterinburg, Russia
SUral Federal University, Ekaterinburg, Russia

STUDY OF A STRUCTURE AND MAGNETIC PROPERTIES
OF THE wa 02FeAl, Co.CrSi d Co:NiSi HEUSLER ALLOY FILMS FOR
SPIN-INJECTION THZ PHOTONICS

The structural and magnetic properties (field dependences of the magnetization in magnetic
fields of up to 6 kOe) of thiilm CoFeAl, CaCrSi and CeNiSi Heusler alloys grown by
pulsed laser deposition on glass and a sioglstal AkOs R-plane substrate at different growth
temperatures (20, 150, 280, 420 AC) wer e
composition of the films depends on the substrate temperature during growth and repeats the
composition of the target at low tenmpures. The use of these films in magnetic transitions can
increase the intensity of spinjection THz radiation when current flows through them.
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B.P. MIKHAILOV 1%, A.B. MIKHAILOVA 1, V.Ya. NIKULIN 2, L.V.
BOROVITSKAYA?, P.V. SILIN?

1A.A.Baikovinstitute of Metallurgy and Materials Science RAS, Moscow, Russia
2Lebedev Physical Institute RAS, Moscow, Russia

INFLUENCE OF SHOCK WAVE ON THE STRUCTURE AND
PROPERTIES OF MgB2- CORE IN SHELLS OF COPPER AND
ALUMINUM

The report presents the results afdies of the structure and properties of Mgre in
shells made of copper and aluminum after cold rolling and subsequentwheelaction. The
shockwave action was carried out using a plasma focus (PF) type setup. It is shown that the
superconducting properties and microstructure of superconducre affected by the
temperature and the degree of deformation of the initial composite billet, including the
application of shockvave effects at the final stages of tape manufacturing.
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1.B.P.Mikhailov, A.B.Mikhailova, V.Ya. Nikulin, I.V. Borovitskaya, P.V. Silin , Journal of Physics:

Conference Series 2019-Clhei.nexsVe | Sytneproneaeisiandn@M e \
Technologies. Journal of Physics: Conference Series 1347(2019) 012038
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T.I. MOGILYUK?, P.D. GRIGORIEY

INRC Kurchatov Institute, Moscow, Russia
2Landau Institutéor Theoretical PhysicRAS Moscow, Russia

ABOUT THE INFLUENCE OF THE REAL PART OF THE SELF -
ENERGY FUNCTION ON MAGNETIC QUANTUM
OSCILLATIONS OF MAGNETIZATION AND RESISTANCE
IN LAYERED METALS

The effect of magnetic oscillations of the real part of theesstirgy function of electrons
on theshape of quantum oscillations of the magnetization and magnetoresistance of layered
conductors is considered.
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siWWdydjdes fstewHCO 2 [3, 4], Fedtse lzs
fiylzdzy yd2 BOcdedlstssftotsisdodzj dzdw [ 5, 6] .

rlsCd o BweOddyjmMSdrs &jlsOdzdzOr Htsedls
stesdetse, WtedkO hyddddyyd?2 d&odkoc dzd uj
W dzdafsulziz Chdel dzyd Odzz . g tg s eddg ff tdstushplizy € &
duyj mMS sy L dzOyd dzd § HdzW OdzOdzdL O 3zt
Iso jdadz" 2 ddzlsjtejfy Hdzv tOLoadlsdw Isj stec

v. R. M. BdXZzOGEtsHOtdIls W ddzOdztso kz402-0L022 48 tcy €
02-00280, 1832-00205,19-02-01000).
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3. Grigoriev A.D., Grigoriev P.D. // Low Temp. Phys. 40, 367 (2014).
4. Grigoriev P.D. , MogilyuK.l. // Phys. Rev. B 90, 115138 (2014).
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A.Yu. MOLOKOVAL, V.V. POPOV? A.P. MENUSHENKOV,
A.A.YASTREBTSEV, E.V. KHRAMOV?, R.D. SVETOGOROW, V.YU.
MURZIN3, A.B. KALINKO 3, V.V. KURILKIN *

d
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t

INational Research Nuclear University MERMoscow Engineering Physics
Institute) Moscow, Russia
2National Research Center Kurchatov Institute, Moscow, Russia
SDESY, Photon Science, Hamburg, Germany
4Peoplesriendship University of Russia (RUDNJoscow, Russia

TEMPERATURE DEPENDENCES OF X-RAY ABSORPTION
SPECTRA OF TITANATE E u'q5EuTiO@smz)

The influence of the synthesis conditions on the crystal, local, and electronic structure of
Ew?*1xEu*TiO@E+p2) titanates was investigated by using the combination of synchrotray X
diffraction (sXRD) and Xray absorption spectroscopy (XANES and EXAFShe
experiments have been carried out at NRC Kurchatov Institute synchrotron radiation source (Eu
Lredge XAFS at O0Struct wstatod andbd R B r a-Rdy $tXickucal e n ¢
An al y s-station) amdch at PETRAI, DESY (Ti K-edge XAFS at P64 beamlinefhe
temperature dependences of théd @nand Ti O interatomic bond lengths and Deby¥aller
factors((1?) characterizing the local static and dynamic disordering of bonds have been obtained
in the temperature range of iIBD0 K. The stiffnesses of metalkygen bonds and the
parameters of local disordering of the structure have been determined from the deggendenc
G(T).
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mdmisj d3r luvwul 9 kmzsedwr d&RfEzd mMdsects dOROc
t OfMmdssistej dz' tOL dzd ydz | OB dzdlskznH T W s ted3r d
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A.N. MOROZ A.N. MAKSIMOVA , V.A. KASHURNIKOV,
I.A. RUDNEV

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Russia

MODELING OF HTS VORTEX DYNAMICS IN PULSED
MAGNETIC FIELDS

By using the Monte Carlo method, a humerical study of the behavior of the vortex system of
a HTSC under pulsed magnetization has been conducted for different temperatures. Various
pulse amplitudesshapes and durations have been considered, as well as different defect
structures of samples. The penetration of magnetic flux and its distribution over the sample with
time has been demonstrated depending on the sample and pulse parameters, as well &
temperature.
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R.A. MUMINOV, SA. RADZHAPQV, B.S. RADZHAPOV,
V.l. CHEPURNOV A.V. GURSKAYA, M.V. DOLGOPOLOV

PhysicatTechnical Institute of SPA "Physi&n", Tashkent, Uzbekistan
BetaVoltaics LLC, Samara, Russia
SamaraPOLYTECH, Russia

SILICON CHARGED PARTICLE DETECTORS WITH SMALL LEAKS.
MEASURING BETA SPECTRA OFENERGY TRANSDUCERS

Silicon detectors of charged particles with low leakage tones are presented for nuclear
spectroscopy, activation analysis, dosimetry, medicine, biology,-drighgy astrophysics,
monitoring of nuclear waste, archaeology, environmental problems, diagnostics ef high
temperature plasma, etc. Bafgectrumresearchesor semiconductorenergy convertersare
considered
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1. OlegKuznetsoy Viktor ChepurnoyAlbina GurskayaMikhail DolgopolovandSali Radzhapov/
EPJWebConf, 222 (2019) 02012

2. Alina KuznetsovaMikhail Dolgopoloy, Albina Gurskaya Viktor Chepurnoy GalinaPuzyrnaya
andSali Radzhapov/ EPJ Web Conf., 222 (20162013
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Zh.Kh. MURLIEVA 2 DK. PALCHAEV?, M.E. ISKHAKOV?,
R.E. EMIROV?, SKKh. GADZHIMAGOMEDOV*

!Dagestan State University, Makhachkala, Russia
’Dagestan State University of National Economy, Makhachkala, Russia

FORMATION AND RELAXATION OF CHARGE
EXCITATIONS IN Ti 67Al33

Il
)
)

J gl
MkHn OteMmise j dzade” 2 Ekdzedo jtemdlsjls dz

The results of simultaneous studies of electrical resistarjcand coefficient of thermal
expansion &) of the Tk7Alss intermetallic compound before and after heat treatments are
presented. An interpretation of the competition between metallic and semiconductor types of
conductivity Tk7Alsszin the range of 30A000K isproposed.

d dzls § te dBj Is O dzdzd H O A TisAh) Ez0 Bipl taz@sIsidAMs 2 H d W W
o7 j fjtejRtHr, MowLOdkd j M §jtkjtony
dzj L d3j dedets?2 MlstezCskztej. [BwOL 8o Odzed j
B0 Meftess 5y H A jEsifiy R =Odysidssp] dz4lj dso
i, BXZOCBHOWBY otLddCdasojded® HIMY Jts
Judo Ot hdd3 d3j sOdzdzd yj S zs fowL .

d dmhdnssip OdzOs § iy B Al [ 1] . | &
ftejlsOydd Codlktejdydd d&jlsodddyj st
Isjtetse L Oodmdbsis 68 4 5H RS s didi30 dzd
o Odzed¥ d ) 20CMOYydd LOBWHEO R
i flsodls! 20 Ghdzso jsi Oz dpdy Geb S8 ic j dzv
jdwjlk ttOetslkz tjhjkSd tt dL d&3j daj dad
Sodzj dz2O Hdzw BT Yyd o &) sOdzdzso d ff dzC
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1 OB dzs HOJ BBOW oW BOW G tsts ey za( )W T d ) d
ModHjlsjd Miselkzjlst B j IsHHB] dejlstisf v € tsdzy j dzls
otsLBEYH, ded 2 d d=a tej zOC MOydw mMsf tctso sy
MistezSskzter , MowL Odedz’ 7 ) djips®ly tizgzts fils W 3@ i fi
sttetej dzv ydsdzdzr 2 OdzOdzdL  ftotso sH d dzfiw  H 2w

Hesd3ddzdtelzjls sHddz dL &3 ~Oded L 3o  teso sH d d3t
Bj s Odzdzslo m[B2Z Jydzr = MYy ZOetse, bk ddasjtedjlsod
MlsOldyj MStEBTOr PhOfftgtls Isj G j cOlskzter . R dz9 j
dL gj dzj dzdj OBMmtsdzsristy Retshz®ug) dsdj2BY j tOlskz tor
tcj ZOC MoOyds LOCOdzj dzgdlzts 2 Mg flsj o3 fl sl dzt
BjMIsYHSC R ¢ 0o dtse jMdzs iz Mesfistswdads ,
ftosyj Mtses dsCOd dats?2 fjtojftsdzvtedL Oydd Olst

t OBtslsO o' itsdzdzj dz20 i ted W ddzOdzmtsots?2 H tsSHHJ to)y
sfdMmMse dzdlsj tcOlskzter
1. [etedzdj® O r. m., 1OdzyOjo . s., uvRIfpnOC2Hol 9f.. ue..

2 . 208-206.
2. Abdulagatov |.M. Murlieva Zh. Kh.,Palchaev D.K. et al.//J. of Physics and Chemistry of Solids.

2007.V. 68.P. 17131720.
3. JeEwedzdjo®oO® r. m., RMAOCte [.C.T. 15@dzyda@.s4.r .gs..1 d
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OolstsdsC OdzdL 50 Oczdzr 7 v esdzse (5O dzistgjish Qs
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V.D. NEVEROV,A.E. LUKYANOV, A.V. KRASAVIN

INational Research Nuclear University MEPhI (Moscow Engineering Physics
Institute), Moscow, Russia

STUDY OF POLARONIC EFFECTS IN PHOSPHORENE

The SSH model, which takes into account the elegbtmmon interaction, is studied in the
phosphoren geometry. The possibility of realizing of-talpped small polarons at electron
lattice interaction constants greater than the critical value is shdla.magnitude of the
electronphonon interaction in the monolayer of black phosphorus is determined; it is concluded
that there are no selfapped carriers in this material.

I fsmdindgj Himwisddilsdy Hokdjtdr j ¢
dimikzdz WdH ORsdedBtedi@azi &z d Htkzcecd,j, d&zOr sH
dzd 3O dzd W . RiMMdzj Hso Odzdw fsCOLTro0O8ls [ 1],
ZOMMO L dZOydlsj dz' dats Bj dzv s smw fted f§ jtoj misk
okzd3j odz" 3.

AW el dfsts dzts ) dzts 2 Yj edets @ ts Wy sHes 2t
fsHo dy dsfls! & dasfdlsj dzj?2, of MsCdd3 tflsdud
hdteddes?2 L Oftejhjdades? L sdzr d Htkzeddkd k&d
ftej HMlsOQoadzwe s ddalsjteimM Hdzv tslsi dzj CIstetsdzd §
14 MBslstey &0 Mmjt! jLdr j bkistejlsduimnsdi
sMW¥stej 2O [ 2], 2O MmMjetsHdwh dd?2 HJ dz f)
WWjClkte dzO Mots2fMlse® HOddzsets &OIs] ted OO,
oL By desflsd Ooltsdss OdkdL Oydd dshdlsjd
Sdsddscts oL OddisH 2 Mlse dw.
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9LOdBsHj2MIsadw Yesm¥ stej dzO d slko jls dz
OolstsdztsC Oz L 50 Odlzdz’ 7 W esdzse HBOLSE 8O
Bsyil Brils! ©jhjdO fshejumsotsd dmmdjH
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s H j dzZ to il ima[@ | tc ORBE B S ) . gbkzh jMmMlseakzels Ho
SSHdi3ts H j dzd sls tsB " jdfsteidj dirdls msfizintsg 2ez0. o | =3
Mmsdzils j 2 20 Eydlsr 9 O Isfqpw  dzd h ¢ sflsdyd ME dJ
dBsH j dzd o € dzs yJ dz ockmlsduyd MEdJ . vsO0¢ ¢O¢
gdzj dedets i dedL S sYOMmistsisdz 3 W tsdats dzO diz3d dn
BEHj & Istste™ -, W e dzdettsflz o L O pd3ts H&:iBHEM I§ alaff §
BesHjdJEjls it MEtsitseor 2 ddzsj 6 tcOdz, 0 dzj
BEHJ & mtsdzhisj 2 dzO. 4 S lsaigjslddAgdis g | dadztO, d dsisdzji @
mMow L Odes dad3j dedzts My H o dY J ddddegy] Qddigidg Isdeis@aPd3ts
Ldzj SlstesdzO M L OtWHEBSAH Mz " j dedese s  5dz0. ]
Bsdzj j fMzsy des?2, des fsLotsdw jls Ctstotej Cilsdai J
[ dzw sfted HJ dzj ded W oftsL di3sy dztsfils d fMzh j Mls
sfistswdzd?2 dgj sBRHA BE dasdsded dgd L ddigjtColddsts dzO
Jhjls¢d C0O0C WEdtydys foodtsyjdd2 Jtdse. ]
tedBdzdy fdd fdzj Btej cOj sy Cddzj sduj M& 2 L dgj
OMMd3OIstedo O Ismw dzd h ¢ COC onrn SH dfEH jfdAjte O d3J
) OHOUBd dzd B L Oydd tjh Ojlsfw ftod f§sdshd
Loatsdzs ydd, Clstster 2 Ansesh s MftcOo dzv j Ismw
Bsesdjteder 7 Wkzdlyd2. 10 COYHBAG hOE] ©O
fodtsyjddY dodss twOnmydls' o OF tgMis ¢ diff tc f tf w3t
stsydets?2 HJOG s5d2zOdC 2y defi digusdfedd@yr W ts dzts (O 56 5
MO SCslstster » d @BddddizdL Jtelzj Isfigw .

sf MBS dzdlsj tOlslzter
1. K. S. Novoseloy D. Jiang F. Schedin T. J. Booth V. V. Khotkevich S. V. Morozov, andA. K.

Geim // Proc Nat Acad. Sci. U.S.A. 2005. V. 102. P. 10451.
2. H. Liu, A. T. Neal, Z. Zhu, D. Tomanek, and P. D. Ye. // ACS Nano. 2014193.P. 4033 4041.
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N.N. NIEZBEKOQV, |.V. SAIKOV, A.YU. MALAKHOV ,
I.V. DENISOV

Merzhanov Institute of Structural Macrokinetics and Materials ScieA§ Rhernogolovka,
Russia

OBTAINING BIMETALLIC SHEETS BY EXPLOSIVE WELDING
WITH CLAD LAYER OF ALUMINUM ALLOY AMG6

The research presented the results of experimerggmasion welding of AMg6 alloy with
the materials: stainless steel 08Cr18Nil10Ti, copper M1, brass (copper 63% and zinc 37%) and
titanium VT2-0. The modes and scheme of explosion welding were developed, and tensile
strength of the clad layer was obtainedt bimetals Ultrasonic testing showed satisfactory
continuity of the welded joint.
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Odzé i3 ded j o' B MY dzOo OB W o dzw jIsiw BOdOW (
Odzs d3d ded d . -Lu@C y GgzO Wi ls j Tp' dzt€Xs L W J tgd § dzls O Is |
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D.K. PALCHAEV?, Zh.Kh. MURLIEVA'?,
SKh. GADZHIMAGOMEDOV!?, M.KH.RABADANOV*

1Dagestan State University, Makhachkala, Russia
’Dagestan Stat&niversity of National Economy, Makhachkala, Russia

RELATIONSHIP OF RELATIVE CHANGES OF VOLUME AND
ELECTRIC RESISTANCE FOR CERAMICS BASED ON YBCO

It was shown that, in YBCO ceramics, the unit cell volume and the area of CuO2 planes, on
average over thhattice, decrease below 170 K down to Tc with a tendency for the volume to
tend below Tc to a constant value. The direct relationship between the relative changes in
volume and electrical resistance for YBCO ceramics is also shown.

r s dieso Odgfers ¥BRaMdZO dzd 9 OjIs jets  jtojn s
Mshissvdd] d Wtddeseo Qddilss’ G5 gRHc] disg |
shtse j dedes s W di3d  d L d3fndeh. dzd [V U jfo@fteiCirty), Is totplots  fts
gL 3 dgj dzgdw 1 Isdn §OtOd stetse e Hslg {fffet(ch i ~dz
LdzOyj dedw U, dets d o LOadMmddsMmisd s Isj o3,
LOadMmddiisMmisj 2 1 Isdr T4 Ous@d3julsissts o dajs dsfa tgfOh O
10Rd B" dzd dMmfdzj Hise Odz Mtz kkzte® d ¢t
sj B jteOkzcdz | L CoQdfjdsdipls d+ dzjldgj crs@Me dzsd Iz
SBtOL Yytse f dzslsdzts?  daj ff deslsdzes?  dzOdetsmistelz
sflsd BOdz dets H EBECH.totso Odzdets 6 s

10 tedfkzdCj 1 ftdojHjdr IsjdisfjtOskcdy j
f &zts S tMisiddzj AR Qlzls Otedats2 Wy j2S ged Y B ®O mdz@rscaz;
HOdzdzr 8 H&W BIStesCtedmisOdddyuj NSdE SBEOL

a3
o
)

a5
o5

258



174,4¢ Ln(S/S00 B) Ln(S/8,44)

5
1740 3,0x10°F |
1736

2,0x10°F  § O( Cu(2)

tmge® 3
.w 14,0x10
20525

21732
>

0(2)

b Cu(1) R
T 22mga%i) {20a0
l\ll

172,8¢ 1,0x10°F

172,4¢

anN P

g 0,0F 10,0
1720, A4

0 50 100 150 200 250 300 350 0 5 10 15 20 25
T K 10T, K*

{ Moty j eOkteds j L Ob@)nddsstikEs) @] jdsfQizls O o dzts 2
1-[3], 2idgP"3y HOdE §sedhss2 d f dislsSds 2 56 I @8 @ dsdnes
[2.5HOdzdz j 2 d 3 Hd™ fdesldas?  dzj f deslsdas? €t

sOC o dHdzs, dzd 7 O dsuj dizif dpjtedddsz tetsB i j &3O f dzt
CuUd tej L Cts Mdedy O bififiylste j @Y leAdY j €  sistsw dedets
fsHIse jloy HOjIs dzOhE o jtefnds [ 1], sfhds e Odz
Mo jternftesoatsHwh jj Mmshmisswddy fm MizhjMise j dade
CcdzjeO@EsdBss, o MisjHda &5 5 g jlsCj. Cls
tjLizd sOO®R] tOBBGIST [ 4], GHJ st j dac
fnf Oted © Odzq j L dzj Clstetsdzs o fMowLr 90 lsmw f
stcjzetsdz! dgdSCtsoae o k¢ dzOR ¢ ¥ toditaded das B ts td
sfls O sfw  sMis W dzdzr .

t OBBISO o' fsdzdzj dzO ftod (58ad eyy®Ohlsd ydzts «
I AAR T-0800892a

s dMsC ddlsj tOlkztsr

1. 1 Odzy©jo r.s58., L1 OHYdBOCHB] Hse b .fas W dufl€ge @zdu .G
Isj o3t § tc OB IR0IB.Y ws. -223.0

2. You H. Welp U., Fang Y.// Physical ReviewB1991.i V. 43. No.4i P. 3660 3663.

3. Francois M., A. Junod, K. Yvon et al. //Solid State Communicatioti888.i 66. No.10i P.
11171125.

4. Jin W, Hao S., Zhang H .New Journal of Physic$.2009.i V.11.7 P. 113036.

259



frr bz ol [LF LsL] o
Potd.Ju.0 yrtrtaritryga s
R. 1. 2% uURrR1 R
LoydtsdOdz dz 2 dMmMmdzj Hise Olsj dz' MSd2 WHipRiY? d
4 sfMmd2MSd2 kddejtemMdlsjls HiekzyB' &OWGSHES
% [ JJch¢@mwmymwﬁ%§%ﬁ;msd2 ddzhisdiskzls = ddadyud
4 0ydsdod d 2 qmmd?gggfﬁm&qmcquuj&@wwgs ¢
S RA ¢cskteyOktsemed2 dJdmisdlskzlse, [ tMmCoe

1ol 180 [0l )
. 06. cuwuvtrxrhp
Aot 1

IJRCTR[ JIRTO® 176G 1¢ wuvtuvsuvutuy
SOUGf RURY[HSUS ¢dsuUuRIU[edUu?2LnTRA O ¢ U

RMMdzj Hiso Odzets o dzd W dzd § odHO (¢ ZzO0 CtedmlsOc
COOddisduyd MSdi MaEDilns B, SeidcH Daldylsyk)e. 1 ¢ OL Odzts
f stesPEIRO, dd3d JIs dsdst dzd dedzzs Mok C sEzte@ tHigisd dgl
tsB te OLMJi207 (L =Sm Gd, Tb,Dy, Yb) T S EBdyj MS et fdiotsn dzstcO.
COOdzdlsdyj MSOvY 0OCIsdo detsfyls sdlsOdzOlIstsea 716 o
Egide hjdedji 3 dsdedesets OHdEMO 7 ¢ .GAie0dkzOtclz ) j dzC

V.V.POPOW® A.P. MENUSHENKOW,, A.Yu. MOLOKOVAY,
A.A. YASTREBTSEW, E.B. MARKOVA?,
A.G. CHEREDNICHENKG, N.A. TSARENKC, I.V. SHCHETININ

INational Research Nuclear University MERMoscow Engineering Physics
Institute) Moscow, Russia
°Peoples Friendship University of Russia (RUDMascow, Russia
3JSCScientific Research Institute of Chemical Engineering, Moscow, Russia
“National University of Science and Technology MISiS, Moscow, Russia
SNational Research Centre Kurchatov Instituit#gscow, Russia

THE INFLUENCE OF THE Ln TYPE ON THE STRUCTURE
AND CATALYTIC ACTIVITY OF TITANATES  LnzTi2O7

The influence of theLn type on the crystal, local structure, and catalytic properties of
LnzTi2Oy titanates Ikn = Pr, Sm, Gd, Th, Dy, Yb) was studied. It was shown thaTifd;
powder has a monoclinic structure of layered perovskite, and theloifiésO; samplesi(n =
Sm, Gd, Th, Dy, Yb) have cubic pyrochlore one. It was found that the catalytic activity of
titanates in the reaction of propane cracking increases with a decreasd.midinéc radius.
Anomalousactivity of Gd:Ti2O7 wasdetected
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INFLUENCE OF SYNTHESI S CONDITIONS ON
THE STRUCTURE OF REE TUNGSTATES POWDERS

The influence of the REE type and annealing temperature on the crystalline and local
structure ofLn2(WOs)s tungstatesvas studied using diffraction and spectroscopic metfibes
measurements carried out aXRay St ruct ur astationPAof NRG Kurchabov e n ¢
Institute synchrotron light source)t was established that crystallization of amorphous
precursors is obseed in the temperature range 56000 AC and | eads to t
monoclinic structure (sp. g€2/(15)) in the case of light REAL( = La-Gd). The transition to
Dy2(WOs4)s is accompanied by appearance of tgditional orthorhombic phase (sp. gr.
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Pcna(60), which becomes the main one in the case of heavy RBE Ho-Yb). The local
structure olLn tungstategLn = La-Dy) are superposition of two neeguivalent WQ units.
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PECULIARITIES OF PHASE TRANSITIONS IN COMPLEX
OXIDES (YbPri)2(TiyZr14):07 (0 < x < 1,0 <y < 1)

We have implemented a combined study of formation and evolution of the crystal and local
structure of complex oxides (¥Prix)2(TiyZriy)207 (0 < x <1, 0 <y <1) upon completely
rever si bdiserderdirod elred phase transition using
experimental analysis of the XAFS spectra and theoretical modeling of the local structure of the
synthesized compounds were carried out.
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THERMODYNAMIC MEASUREMENTS OF THE IRON -
BASED SUPERCONDUCTORKFezAs; IN A MAGNETIC FIELD

The single crystal specific heat (SH)imn-based superconductor K#es was measured.
Experiment was carried out by the method of relaxation calorimetry in magnetic fiélds O
applied along the-axis of the crystal. As a result of electronic SH analysis at low temperature,
presence of twouperconducting gaps was revealed. Also temperature dependence of upper
critical field"O Y was obtained.

4 s ot d3j dzd MeotsjcEts slsCter Isqw ) 200

ModtrnftesosHdzd S d [ 1] 9" LMo 0O8Ils BBd "2 (
o wL Odzts fz! g e diR) F@ dzd L Bs g M Otcd o Ocdzd v, €
fste, d ©OLAGSEBELOL ds?2 MtekClskztets?2 FysSe toh {f

S) BT d&zt BB dzOte Iz ysidastd dHadzj Ishteiddzdizdfn [ 2 ]|BKFAO 9
HoJ N pfoafddgistedd2 [3]. 1 sadlysdids nisddz’ § izl
dzj sBrsH B ftetseo j Hj dad § tcOL dzd ydzr 7+ Sy jt
Mistclz Q@Iztso(; Ad fedoedzj yjdedj dBBdzsetsh jdzjor A

] H O dzdzts 2 ttOB IS ftoeseo sH d dzsfn! KifdNgdzj H ts
Colsster j BMdzd oFf o8 figf dzOptszs DM isypitstisH 2 [ 4
B34 Y HEZ € tsd3fKFdzssagls @dsd KFeBsW5a dzv j Is fiqw

x

266



600 -

400 -

C (ML Mons-K)

200 -

'liK)
{dfm. 1. 10odfddshl! Kosmezs odz®d d Iyl ek S iHls &
GOL d 7 BOGdaflsdz R f tsczv R .

fjtejHf dicse Odedzs’ o5 s KiFeAde) (fedi § "d3j ddse|ifiaB
LJ d3j dz dz" 2 pfj.lsOdOyj fsMmdj §tddscs L Odgjh
sMisOYy smw Mo jter ftetso SH dzd € 503.

RL A3 toj dzd v s f dztsy 3¢ sfls d ftctse sH ddzd !
COoOdzsted d&3j Iste d d Physicdt Andp@tudteastirgmentSystem (PPM9 fted
sj &3 j tO-2BORs OB, j4 Psdgy' o BOAdIsdr = B
ftoddztsy § dzde” = CeertideOdssidPd (t dfp. 1) .

stedsdubN®BOY cOztO jtYE Mm@ MnNkllts Oz GO
prhj bkt2, CsksOw B &0 § sdkzyj dz0l of BHSjd
COL Hjdzj eV { dzj Clotosdedatsets ( W sdesdedesets o €
f s dzdzOw | fts d3ag it W J&HO dastedsOd das? 1 dzj ¢
WOoLT d tjhylstyds 2 mwasu Wi UG dzsRL jh YV BB

WWdydj delsO B dzO sftej HJ d dzOT Yls j ditfls jsticasl
Ctodlsd P MCdej dfiflsQodzv jIs St 1,9 vd
1L CMlstcOf sdzv ydsdfO L'V o dAN BsBtc OB SIsCd 1 dzj S Istets
Mo jternftosotsHWh j2 WOLT™ KAz disiof 1o o ezp dets ,d L 1§
Mo jternftcsoasHWwh dj M jdzd.

s dMmMsS dzdlsj cOIlskzter
1.Y. Kamihara T. WatanabeM. Hirano, andH. Hosong J. Am.Chem Soc 130, 3296(2008).
2.L. Wang, F. Hardy, T. Wolf et. al., Phys.Status Solidi (b) 254 (1) (2017).
3. P. Popovich, A. V. Boris, O. V. Dolgov et.al., Phiggv. Lett. 105, 027003 (2010).

4. M. AbdelHafiez, S Aswartham, S. WurmehRhys.Rev. B 85, 1345332012).

267



6. C. tordrov Lo, w.m. Lo RI¢ Ifror
z.v . aAotorcegd, ¥Y.f. woéBlUof 0y
[ O¢ j flsOdMS d2 c:tsfleZHOtsfnlsaszdzfz Izdzq’a;trafr]q’ls
[RCf sutRY[HSR[ ) [bBdu BhuwakeDsd[ RS
R4 Jultlfriviv3am frufrdf rRust ] 1

Yoy frwvd1d vl rsorRre
[jssHsd (dMSttsocts f dzOL di3j dzgdetscéts M j € Oded w
CjtOBdUj MSdj BigabddshoOdx = 0860. 2. ltetso j HJ d

Hdt dzj Slsteduj MEs2 fJesddyoj Gshisd d ifd dfshsy Hej' tsjsdis{d
L Odj h j dzd w3 df@stesae B i

A.E. RABADANOVA, S.KH. GADZHIMAGOMEDOV,
D.K. PALCHAEV, SH.P. FARADZHEV, P.M. SAYPULAEV

Dagestan State University, Makhachkala, Russia

DIELECTRIC PROPERTIES OF CERAMICS BiiuLauwFeOs,
PREPARED BY METHOD OF SPARK PLASMA SINTERING

By the method of spark plasma sintering, nanostructured ceramic materials Bi
wLasFeGwithx = 0 6 0.2 were obtained. The diel et
were studied depending on the degoé substitution of Bi ions for L&*.
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MICRO -, NANO- AND ELECTRONIC STRUCTURE OF WSe:
FILMS FOR PHOTOCATHODS OF WATER SPLITTING

The results of a comprehensive study of \WBanofiims formed by various methods for
semiconductor heterostructures that are promising foeudlution by photeactivated water
splitting are presented. Factors affecting the optical properties and band structure of the films
are revealed; the posdibi of using these nanofilms to obtain M@®/Se heterostructures that
provide efficient hydrogen production in an acid solution by implementing-geh&me for the
separation of electrons and holes formed under a light flux is shown.
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INational Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Russia

PULSE LASER DEPOSITION OF NANO-STRUCTURED Mo-S
P LAYERS FROM THE MOS ./P COMPOSITE TARGET AND THEIR
ELECTROCATALYTIC PROPERTIES AT OVERALL WATER
SPLITTING

The results of structural and electrochemical studies oflawer MoS-P/WGs films in
which the catalytic layer was obtaineg pulsed laser ablation of a target from a mixture of
MoS; and P powders are presented. It is shown that doping with P caused a significant
improvement in the electrocatalytic properties of molybdenum sulfide films in the reaction of
H2 evolution in an acid solution. The effect of P on the catalytic activity offtihmMo oxides
formed during the anodic oxidation of the M&gfilms was also detected. It was manifested in
an increase i n 2 ®evolationeThé analysis rofbey synerfistic [effect of
phosphorus is carried out using the density functional theory.
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A.l. SAVWATIMSKIY

Joint Institute for High Temperature RAS, Moscow, Russia

GRAPHITE MELTING CURVE
(ON ERRONEOUS PUBLICATIONS IN PULSE HEATING)

In [1] a thin plate of anisabpic graphite was clamped between two glass plates (and from
both sides also)a sample of the sandwich type and heated by a current pulse for a fime of
Os. The expansion of graphite was obtained
plates under high pressuRressure was calculated by the equation of state (taking into account
the measured expansion). The temperature, measured up to 8@@8 Kalibrated only for one
point atthe solid phase (4000 K). A melting curvgés) was obtained at pressures o1& kbar
(correspondingtemperature$63007000 K). This curve is far from all known experimental
results.

In another work of the same gro{@] it is stated that the melting of graphite is a
metatnonmetal transition, which is not consistent with the results of all known experiments.

The analytical study was carried out under the financial support of RFBR grant No.
19-08-00093.
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A.l. SAVVATIMSKIY , SV. ONUFRIEYV, G.E. VALYANO

LJoint Institute for HighTemperature RAS, Moscow, Russia

ELECTRICAL RESISTANCE OF CARBIDES Z rC, HfC, TaHfC
IN THE MELTING REGION DURING RAPID
(MICROSECOND) CURRENT HEATING

The electrical resistance R for carbides in the melting region and in the liquid phase (up to
5000 K) was otained for the first time in the experimeMoreover, the dependence of R is
obtained not only on the temperature, but also on the specific energy input (enthalpy). The
temperature was measured from 2000 to 5000 K under heating a thin carbide plaiadig a
current pulse over a time of&microseconds. The influence of the size of carbides crystallites
on the quality of fixing temperature plateau during melting is considé&léd.publication was
made with the financial support of the RNF grant (57230086, headed by G. A. Mesyats).
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2All-Russian Institute for Aviation Materials, Moscow, Russia

THERMOPHYSICAL PROPERTIES FOR CARBIDE (H fC) IN
SOLID AND LIQUID STATES UNDER THE TEMPERATURES 2000 1
5000 K

For the first time in the experiment, thermophysicadperties were obtained: the input
specific energy (enthalpy), specific heag, @lectrical resistance, for refractory hafnium
carbide HfC.Temperatures 2000 5000 K were measured under the heating of thin plate of
sintered carbide by a single currentlge ¢25 kA) for a time of 83 microseconds.The
experimental study was carried out under the financial support of RFBR grant-R8-00993.
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S\V. SAVUSHKINA'? L.E. AGUREEV, A.A. ASHMARIN

!Keldysh Research Centélpscow, Russia,
2Moscow Aviation Institute (National Research Universit§dscow, Russia

STADY OF AFZr-Cr ALLOY PRODUCED BY SPARK PLASMA
SINTERING

Aluminum alloys AlI-Cr-Zr were obtained by mechanical alloying and spark plasma
sintering. The structure and the properties of alloys were studied by scanning and transmissior
electron microscopy, XRD analysis, and thpsent bending.
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] tOBtl] ftsojHY dd MSosSkfd 2 OdOddL + ¢hy
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P.S. SAVCHENKOV!? P.A. ALEKSEEV??!
INational Research Nuclear University MEPhI, Moscow, Russia

FEATURES OF THE INTERMEDIATE -VALENT STATE OF Eu IN 1-
2-2INTERMETALLIDE S EuCuw(Si,Ge)

v $1
o RT

In this work, we performed a combined analysis of experimental data on inelastic magnetic
neutron scattering for intermediate valence systems based on Sm (SmB6, Sm (Y) S) and Eu
(type EuCu2Si2) from the point of view of applicability of a generalized amprdased on a
theoretical model of a finite radius exciton .
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STUDY OF ZIRCONIA COATINGS FORMED BY MICRO -ARC
OXIDATION WITH THE ADDITION OF YTTRIUM OXIDE
NANOPOWDER TO THE ELECTROLYTE

The coatings were formed using the miarg oxidation method (MAO) on the zirconium
alloy E110 (1% NB) with the addition of yttriuroxide nanopowder to the electrolyte. The
coatings were studied using the methods of scanning electron microsempy difraction
analysis and scratch testing. It was shown that additives of yttria nanopowder to the electrolyte
stabilize the tetragonahase in the MAO coating.
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MELISPUN LAMI NATED ANM®RRBHAUEI NE
R1 BB ON STisoBifsCusALLOY WI T HWATYWO
SHAPE MEMORY EFFECT

Amorphouscrystalline ribbons of the 3iNi2sCles (at.%) alloy of 4645 Om t hi c k
mm wide are produced by the method of rapid quenching frermelt. It is established that the
ribbons consist of amorphous and crystalline layers. It is shown that the laminated amorphous
crystalline composite exhibits a tweay shape memory effect with bending strain without
additional thermomechanical treatment
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INFLUENCE OF ISOMORPHIC IMPURITY ON THE
STRUCTURAL STABILITY OF TRIGONAL BORATE CRYSTALS
UNDER HIGH TEMPERATURE ANNEALING

A series of experiments on annealiohFeBG, GaBG and FexGaBOs single crystals
were carried out. I't was studi ed FeBmyeGaBX)r uct
and mixed compositiofFerxGaBOs) under high temperatures.
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STUDYING SURFACE OF AND SUBSURFACE REGIONS OF
CDS WITH IMPLANTATION OF THE BA *IONS

In this work, implantation of B& ions followed by heating on the surface and in the
subsurface region of CdS films produced 6Bko.4S nanostructures. Their parameters of energy
bands and the density of state of electrons of the valence band are determined. ltwvabatho
with a decrease in the surface dimensions of thes3d.4+S nanocrystalline phases from 30 to
15 nm, the band gap @y increases from 2.3 to 2.6 e¥g of nanofilms and nanolayers of
Co.sBaosSis 2.1 eV.
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A.SOLOVIEV, D.V. FOMINSKI, R.I. ROMANQOV,
V.YU. FOMINSKI, V.N. NEVOLIN

INational Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Russia

OPTIMIZATION OF PULSE LASER DEPOSITION
CONDITIONS OF WO 3 FILMS FOR PREPARATION
OF EFFECTIVE NANOSTRUCTURED
PHOTO-ELECTROCATALYSTS OF WATER SPLITTING

The results of structural and phase studies of thinxWl@s obtained under varying
conditions by the method of reactive pulsed laser deposition (RPLD) on glass substrates with a
conductive coating of fluorinatetin oxide (FTO) are presented. The characteristics ofk WO
films that provide the highest efficiency of water splitting under the irradiation with light flux
when using these films to obtain semiconductor electrodes witha/ WETO and
MoS/WO3/FTO structuresire established.
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K.L. STANKEVICH, G.A. OVSYANNIKOV, V.V. DEMIDOV, T.A
SHAIKHULOV

Kotelnikovinstitute of Radio Engineering and Electronics RAS, Moscow, Russia

SPIN CURRENT AT THE INTERFACE
HETEROSTRUCTURE FERROMAGNETIC
MANGANITE/IRIDATE HAVING STRONG

SPIN-ORBIT COUPLING

Heterostructures ferromagnetic manganite/semimetal iridate7$kaMnOs/ SrirOs)
were fabricated by magnetron sputtering on the substrate (110)N&GaG= 700800 C.
We studied the electric voltagarising on theiridate film of the heterostructure in the
ferromagnetic resonance mode, which is caused by the flow of a pure spin current across the
boundary and the inverse spiall effect.
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A.S. STARIKOVSKII, M.A. OSIPOV, I.A. RUDNEV

National Research Nuclear University MERMoscow Engineering Physics Institute),
Russia

LEVITATION PROPERTIES OF PRE -MAGNETIZED HTS
TAPE STACKS

The new results of the study of the levitation force between a permanent magnet-and pre
magnetized HTS tape stacks containing from 20 to 100 tapeof mm 1T 12 mm ar €
Experimental data on the effect of lateral displacement on the levitation force for stacks of tapes
with different values of the captured flux and thickness have been obtained.
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National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Russia

MODELING OF THE MEPHI SMALL SPHERICAL
TOKAMAK MAGNETIC SYSTEM

The modeling results of toroidal magnetic field characteristics of small spherical tokamak,
obtained with the use of COMSOL Multiphysics software, are presented. The amount of
superconducting material requiréal create magnetic system with specified characteristics is
estimated.
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l t©OBBls] djltHBRE dBGOCd] Stetsdzdztsc 5 tc OBiYB" ddz@izd v
f sHdztsy COnR duL MY dzOo 59 }s.6 [ RL bmpjsder ] A1 W Hyd |
dL ipsmists2 CsMis!  ftod bejddd o wiyddd MmMEod 3
ZHOwdsZOB] yj MSdd3 eotsLHj2Mmlsedw d3. Jfted HJ dzj dzr L
fsHdzsyCd d0 fsejHidddy YCterilsd?.

A.D. SYTCHENKO, PH.V. KIRYUKHANTSEV -KORNEEV
NUST c¢eMl SMds c o w, Russi a

INFLUENCE OF THE PHYSICAL -MECHANICAL
PROPERTIES OF SUBSTRATE ON THE TRIBOLOGICAL
BEHAVIOR OF Zr -Si-B COATINGS UNDER SLIDING
AND IMPACT LOADING

In this work, ZrSi-B coatings on substrates from VK6M, Kh65NVFT and MCHlloys
were obtined by magnetron sputtering. The friction coefficient and wear resistance during
friction in the sliding mode, as well as the resistance of the coatings to impact loading, were
studied. The regularities of the effect of the substrate material on theidrebiathe coatings
are determined.

rdestedH yduStsddwy wodwjlsmw jtemf j Cisdo dz

COyd mhsoe j§ L Oh dlIsdz A fsCterlsd?2. ) e s ts-
sSBXZOHOsIs I[so jtoHBMIs! & dz0 kttse dzj 25 110,
HdOf OL ®0dzj7 50 ,[61 ] d MmMts2Ctsmis! ¥ C ¢S Mmdzj ¢
FojdzdydoOjls e jteHtsMmIs: BBdZjJ yYyid o 1,5
s¢dMmdzj degd¥ Hts 1500 ew [ 3, 4]. [ dzv ftwcOCIsd
LOSC Sdetsd3] tedztsfisd o dzdw dzdw dZD P dsjj o ddgds d ¢ ¢ tf
Emdzsedwir ey dz2OlsOydd. Ajdz ¥ HOdgdes2 tcOI
Zr-Si-B, f sz yj dedz" = dz20 f tsH dztsy O, flesg6 [Is tc j A
Metsdz yidedv d otuHd DMy FH Otr@estclzL ¢ .

1 5Ctr kW fskzyOdd ojlssHsd EOcdzj st dzad
&sdh jdzd ZrSiB (25 OI. % Zr, 25 Ok. % Si, !
6 & B' dzd fsdkzyjd' &jlssHsd MOBSEOMNT sl
Mqdels jL O (wlu). OMY" djhtz ] v f t&this © ezth 2
slsCOYUdoOsh j2 -MEMBEd Ma) vz h i khdkss v R :
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500 I, ObdshmWjttd Ar (99, 9995%), tWOBBY,
10. 1 SOyjmbhpfff s ndsm@jd&d ! HdMSd dL s
cOL di3j tots a3k, 3 OH pMe-tf HOL i3] sl §8HHMHSd dL
M651 1Ay tOLBjtetsds 12515  d3ds. 1 jtejH dzOd
fsHO jteeOdzd ! yudmlSj o 90Skkzdkj] M dMmi tsd
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(zojyotdw) (6 HMEBE . ciiBftOn jyd B dzd dMy "
h Oted € sd3Oscfild OBl stesds 6 BB fted dOctekzL € 11
s/ Mt ' IsOded § dZ0 HddoBd i MStsd oftsLHj2MIs:
ftcdBtc® | mpact Tester ( Creffied2jormnlz j d3" jitc d3fots
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hOted SO dL ko jtE8eBd QREPEDEWRL Bdz. MsMisOo
300 d 500 1. [ dzv  tsftejHjdjddy §0O0Od]Ists
sfisdyuyd MSd2  tctsWNT@BEE] Istc WY KO

1 sCter Isdw, ftsdazzyj dzdz j MO5 1 Smoxey CPEC L O
MRty dy LdOyjddy kMlsOditse do f)j cdsdn iz t&@s32dEj O
[BtGOL j VY, sMOYHjdeder 2 dzO Iso jtoH M fY Hfsf Qo2 ) J
ftoslswy jddd 10 d& HJMis-@&QpdsL tqisd) Hdsh DO dZpd ¢
2O Mists ¢ sk d dz0dkdy Piptasds dOctlkzL $ O0d3 ¢ OL
foCtor fstgezz yj dzdetse s dz0 1 s6f, ftod d&EOS MddBROd
3 dz' h L dzOyJ dzd 2, f sdzz U j dpdetlnf s B ey | Isaids®j
l s jHjdets M sitBPE Ggedetij MY e dHsss2 M s
teOL telzh jddv fsCter Isd2.
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2. H. Choi, J. Jang,Zhang et al.// Surf. Coat. Technol. Vol. 259. 2014. Pi 7Q3.

3. X. Ren, H. Shi, W. Wang et alJ/ Eur. Ceram. Soc. 2020. Vol. 40. P. Z03.
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1 [ st 3 u RVBSIB, MoOHfSIB, MoZrSiB

[jHd BOcd) sesddscts oMY dj ddv BfSBJ I
MoZr Si B dzO f Mo dzsrjlCEOR] dif L IS to o BOMSHRXE dsd) ugjdfdscfiS o
5OCd] SOC CoidWqguydydds IsitejdaRdid, M SIS sEPs e 2 b
C OBLOLdodzsdsz dL dzsfiz. [ §ze jfrHj dz@ dztiyo B dzifj 1 ez B
fsSter lsqw.

A.D. SYTCHENKO, PH.V KIRYUKHANTSEV-KORNEEV
NUST ¢ MI Si Se, Moscow, Russia

STUDY OF TRIBOLOGICAL CHARACTERISTICS OF MoSiB,
MoHfSiB, AND MoZrSiB COATINGS

MoSiB, MoHfSiB, MoZrSiB coatings on Mo substrates were obtained by magnetron
sputtering. The tribological characteristics ok tcoatings, such as the friction coefficient,
resistance to impact loads, and abrasion resistance, were studied. The effect of Zr and Hf
additives on the properties of the base coat is determined.

fsdzdeHjd d MY dOor 20 shdssj [ jfMyd
ftcdodzj COlsj dz' dz" R BOIls j o Odzts @ H dzw or Ms¢
Qo dOydtsdadzs?2, ComB3dud MEs?2 dd Htekzedr Hosd
sBdZOHOs s dadL Cts2 Mlss2CtsMmis! ¥ ¢ 6 dfmdzj dzad s
{5t sz &0 o jten dasfis' jJ szOdzsy &o d 58 ©dkz@

or MsCdds Isj i eh®E L tg@ds. OBt j L WWJC
sCter Isdw WPSi Bubp Jmlsoksls ©OBGET, o G5k
Ot ¢ sMmis! |, O kOCY By~ Odedud MEdJ,
os2fMko O fsCt33d2 IMdAsSHyB [92gj &3 Hdzv  teOF
Oy dz0 Mhs2¢sMmis! §oSterlsd2 € OBtOL deo dzt dst
ddzodizd ud MS dd3 otsLHj2Mise W 3. I O dzdzO W tc O
ss2 ¢ sMis fH Fdz@BdUgjddps d i3 dzOctelkzL COd3 d 1 tetsL d
0Si B, MoZr Si B d MoHfSi B, f§sdzkzyjddz = dj

1 sCter Isdw BN dzd ff tsdzlzyj dz B ssHBAE KOG dz
tejddBBi MW ddsets-CBOE&EO (HEMIsO0H O Mdz§i B
50,0 Ols. % Si, 12,5 Ols. %4BB, Odo Zr Si B @2
Ol. % Zr) d MoHfSIiB (29,4 Ok.% Mo, 50,
HAOM®R] stesds 120 &R d bsdh dds?2 10 &R B’ d
ftoj Mitse Odad ¥ fm dftsd L 5o Oded § &5 -teljL @ wizf dy,
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l wiLbkd Ol dMmfrlsodzd?2 (5 s )] HG s dady
MoSi B dSiNBoHf sC OLOdzd Mmatsydj 0@y dad vy sie
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Rdzsdllzisy fUg V] tej desBdz , AtGOdzydw

s{fJTrsuvrIV 3B wvtor el ftu T LJ13 10t
1 Juvy JHUR, 1R11IRAIRR[°(J¢1135 [dL1RU
(

l eoH ] Bsdzisteeso OO oL sy dzsfls! S dzdzj Clsd o

fizslsdsmisd (111) o &S tsi B3ushpsfd) @ teds® OteiAdatiaBo jf
YjisySodp IlkOcddlsdsd fdj. J[BdOLlkyjd +W¥,j

Metsdz yjdedw 111 fted fYwsorhjddd IsjdBfjtcOskzter ¢
ftowdisy HBCOL O] dz Mise s, Yysts HOdzdz 2 L WW Sl v
Hi2fMsodj d3 + djtf€dstcdmE dgck@,6 s Stets)y HOJ Bse s deste BO
fefjte s yjfsyds.
AV. FROLOV, A.P. ORLOV, A.A. SINCHENKGO'?,
P. MONCEAU
IKotel 6nikov Institute of Radioengineer

2M.V. Lomonosov Moscow Stafiaiversity, Russia
3Institut NEEL, Grenoble, France

CHARGE DENSITY WAVE COLLECTIVE ELECTRON
TRANSPORT INITIATED BY MAGNETIC FIELD

The possibility of collective motion of a charge density wave (CDW) in microbridges based
on NbSe oriented perpendicular tive chains of the CDW in a magnetic field is demonstrated.
The effect of the r@ccurrence of CDW sliding with an increase in temperature from 4 K to 50
K was found. Thus, direct evidence is obtained that this effect is the CDW sliding e under the
action d the Hall electric field generated laynormal current in the direction across the chains.

stodzdzj Clsdodetsy Hodyjdedj (MCtdz yjdzdjo) o
CoOLdtsH dzts d3j te dz' tftc thsg) davefjoig figef Wel tej L S 53 o 5L te
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Syt HJdY]dBs] § dzdzd ez sdxles ] 1] 6 j sd3j sted d

1 dzjCltedyj MSsets fYodv B jMmMfjudeOjilsmy it
M totso tsy HIGG S s dzts to dgB dgd dzj Bizj 2 . J t6j L kzdz
Metsdz yjdzdw oL dzdSOjls ftod BGd "5 datstc BO
dZzOf e Oo dzj dzd d , ftedotsHWh jBEZ ¢ 1 WWjClkOd L
HYytskdzj ok tOLtsctej olz.

1 jHOodzs B' dzts 5B d&zOtelzy j dats, Elstse f dojts dsfpds
ftesf EMS Odedy bSO o dOfwwOodzjdedd i jtejC
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fesosHg®BEMIs: 111 ©jLCt otLEOMSOjls §tod
dzj BT Ydz' 2 tOL d3j tedz Mg 8 PpaigX Is3j daj jkz LX d&S d3,
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Ldzj StesdzOc dzd Is dzts ¢ 15 dL dzz yj ded v, -O dfticjsty dprdzl
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LWWiClsy rryLiWmMsdzO o Mo jtrnftesosHdzd S OR .
wodw jIsfpw tjLEzd sOlsd MCtsdz yJ dzd jsdg 51 111ts dzt
ME kO, () HO] Bscts koStsd dsttdOd df o
yifsuis [ 3] 1t6d 1 stsds dQ dagay@ dzP s tssE DO I
fstesyHOs N d2 jets IktsC dstedkOdz dzr 7 desfyd
Coff j deMdtslzj IsfMvy B OIsdz d3 R tedstshy P lisisdsjC s,d3
Mo ts¥ Gydtej H! , fcdoasHdl € fowodzj dgd® dzOt
fsfjtjs yjfsyjs 111, Csbstts] d dLdjtw]
Mdks2 {Isdh HobkR IksCteo LOBS dkzlsO §jtedsH
L OteWw H O Isotsshiglic jyHidis M C Odz! L 9 Odedw W OLT, sty
sfyydddy ydd. | HOddsd Myj zotedd ¢ tddjSisd
f ts dzdzts d3 tslsfnlzlsfnlsacfcf ksC O destesOdz dzF & detsfyd
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1. P. Monceau, Advances in Physics 61, 325 (2012).
2. Andrey P. Orlov et alnpj Quantum Materials 61 (2017).
3.A. V. Frolov,ey al., Phys. Re\B, 100, 245126 (2019)
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sBdzzyj ddd btoOdhftsttlsdr §j Mots2Mlsea O cOWfddw m
My dd tBic@L s dzz yj ded d s¢MdHO CeOW j dzO 1t
asMmisOdzmo daj dflaeljj G§wisjdz OS] stcsotsets LOL d3j t6C
dej dzd dzj 2 dets o SLtcOMIsSOjIs ) kp Ozfie tedd i W dizsjsdHdsC
By dzs € sdzlstots drditc Sth @O a3 Isdi dz 5B dzlz Y dad W . 1 sdzlz y
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A.V.FROLOV,, A. OLEJNICZAK?3 P.A. ZLISHCHEVA?#,
N.A. NEBOGATIKOVA®>¢ [.V. ANTONOVA®>%7 V.A. SKURATOV?

1Kotel'nikov Institute of Radio Engineering and Electronics RAS, Moscow, Russia
2Joint Institute for Nuclear Research, Dubna, Russia
3Nicolaus Copernicus University, Torun, Poland
4Kazan (Volga region) Federal University, Russia
SRzhanov Institute of Semimtuctor Physics, Novosibirsk, Russia
5Novosibirsk State University, Russia
“Novosibirsk State Technical University, Russia

TRANSPORT PROPERTIES OF GRAPHENE AND
GRAPHENE OXIDE IRRADIATED BY SWIFT HEAVY IONS

The effect of irradiation with swift heavy ions on the transport properties of graphene and
graphene oxide was studied. Irradiation was carried out by ions of different elements, varying
their energy and flux density (fluence). It was found that the ptiepeof irradiated graphene
strongly depend on the type, energy, and fluence of the ions, and are determined by the
interaction of the ion with graphene and the substrate. Upon irradiation, the transport properties
of graphene with a different number ofyéas change in a similar way. Upon irradiation of
graphene oxide, its local reduction occurs in the form of spots of nanometer size. Its
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conductivity increases strongly and nonlinearly with increasing ion fluence. The size and
density of the spots can bentrolled by changing the exposure parameters. The resulting
structures can be considered graphene quantum dots embedded-coadacting matrix.

I Bdzzyj ded Ho Zd3j tedg’ BRBOIsj ted Odzts o swyy
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1. OlejniczakA., Nebogatikoval. A., FrolovA. V. etal. //Carboni 2019.7 Vol. 141.i p. 390-399.
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L.V. FUR[ V

Vladimir State University, Vladimir, Russia

ON THE POSSIBILITY OF TESTING DIELECTRIC
MATERIALS FOR HEAT SHOCK

The paper considers the results of testing the surface of dielectraeerdic materials for
shortterm thermal effect$ heat shock in the event of an electrical explosion of a conducting
diaphragm.
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O.V. KUZNETSQV, V.I. CHEPURNOV, A.V. GURSKAYA,
M.V. DOLGOPOLOV

BetaVoltaics LLC, Samara, Russia
SamaraPOLYTECH, Russia
Samara University, Russia

OPTIMIZING THE C -14 BETACONVERTER USING THE MONTE
CARLO METHOD AND GEANT4

To develope betaconvertatsvices with maximum efficiency, it is necessary to perform the
theoretical calculation in order to determine their optimal parametdre geometry of the
structure, the thickness of the deposited radioisotope layer, the depth and width ef the p
junction, etc. Many different theoretical models and calculation methods have been proposed so
far. There are fairly simple theoretical models based on the Bétioh formula and the
calculation of the generation rate of electiwie pairs, as well as calctians using equivalent
schemes. In addition, the MorBarlo method is used for theoretical modeling of
betaconverters. In this paper, we consider optimization of the betaconverter using the Monte
Carlo method. The aim of this research is to conduct MGat¢o simulation using a GEANT4
model of the betaconverter with Carbb4 introduced at the doping level and to determine its
optimal parameters.
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V.l. CHEPURNOV, G.V. PUZYRNAYA, D.A. ELKHIMOV ,
A.V. GURSKAYA, A.A. KUZNETSOVA, O.V. KUZNETSOV

BetaVoltaicd LC, Samara, Russia
Samara UniversitySamara, Russia
SamaraPOLYTECH, Samara, Russia

ANALYSIS OF THE BETA -DECAY ENERGY
CONVERSION EFFICIENCY IN SEMICONDUCTOR
HETEROSTRUCTURAL SiC/Si

This paper presents the most complete and comprehensive analystesf ttaat reduce the
energy conversion efficiency of beta radioisotopes radiation in semiconductor structures. The
analysis is based on extensive experimental data for thelbpéa structure of SiC/Si by-C4
molecules, as well as on the simulation efliation passing through the structure of a
semiconductor with the-p transition.
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M.B. SHAVELKINA, B.V. KLEIMENOV, G.E. VALYANO,
R.H. AMIROV

Joint Institute for High Temperatures RAS, Moscow, Russia

GRAPHENE FOR ELECTROCHEMICAL POWER ENGINEERING:
ELECTRONIC MICROSCOPY OF COMPOSITE N -GRAPHENE -
POLYMER

Nitrogencontaining graphene in the plasma jets of a DC plasma torctsymisesized.
Electron microscopic studies of the influence of the morphology-gfdghene on the structure
of the watemrepellent substance were carried out in comparison with the morphology of
activated carbon, which was also used to make the cathode.
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SEMICONDUCTOR CERAMIC MATERIALS
Y(Berzl ax)2CusOrz.q

During the technological replacement of beryllium with barium, by the method of solid
phase sintering, semiconductor ceramic materials ofdhgositionsY (Bei.xBax)2CusOr.d (X =
0 8 0.2) suitable for creating thermistors
7 stages, starting from a temperature of 92
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A.V. SHELYAKOV, O.V. SEVRYUKOV, N.N. SITNIKOV,
K.A. BORODAKO, |.A. KHABIBULLINA

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

FORMATION OF STRUCTURE OF TiNiCu ALLOYS WITH HIGH
COPPER CONTENT WHEN PRODUCING BY PLANAR FLOW
CASTING

The structure of alloys of the quasibinary system FiNiCu with a copper content of 25 to
40 at.%quenched from the liquid state by planar flow casting at a melt cooling rate of about 10
K/s was investigated. It was shown that from the side contacting the quenching disk, all alloys
are amorphous, while on the noantact side of the 25Cu and 35Cu alloys, a thin surface
crystalline layer with a B19 structure is observed. It was establigiadhe content of alloy
components in the amorphous and crystalline phases coincides.
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l.V. SHCHETININ!, R.V. SUNDEEW, A.V. KAMYNIN 13
V.N. VERBETSKY*, V.P. MENUSHENKOV, A.G. SAVCHENKC

INational University of 0SciMosc® wand®UTEe«

Russian Technological University @Ml

33 SC ASPETSMAGNI To, Moscow, Russi
4Lomonosov Moscow State University, Moscow, Russia

PHASE TRANSFORMATIONS IN ALLOYS BASED ON THE
SmpFersNx COMPOUND UNDER HIGH PRESSURE TORSION AT
DIFFERENT TEMPERATURES

Structural transformations and magnetic properties in alloys bas8dwbi®/Nx produced
by high pressure torsion (HPT) at different temperatures has been investigatedapy X
diffraction, Mossbauer spectroscopy, magnetic properties measurements and scanning electrot
microscopy. It was found that HPT at 300 K leads to the decorigposif SmneFei7Nx
compound and the formation of a nanocomposite structure. The HPT at 77 K did not lead to the
decomposition of the SsRei7Nx phase. The conclusion is drawn about the effect of temperature
on deformation processes. The influence of temperatin the deformation processes is
determined.
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Nati onal Research Center fAKurchatov

MAGNETIC FIELD INFLUENCE ON THE CRITICAL
CURRENT IN SHORT -CIRCUIT SUPERCONDUCTING LOOP

The field dependence of the current relaxation parameters esliapegn made of different
tapes in various magnetic field was researched. Turns made of GABCO-24jiT&fes were
better in seHfield measurement and turns made of YBCO+211 tape were better in external field
orthogonal to turn plane.
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STRUCTURE OF THE LOW -LYING 2 * STATES IN 13213¢T¢
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I.N. BORZOV

National Researckentre Kurchatov Institute, Moscow, Rusdtagolubov
Laboratory of Theoretical Physics, Joint Institute of Nuclear Research, Dubna, Russia

SELF-CONSISTENT APPROACH TO BETA-DECAY
OF NEUTRON-RICH NUCLEI

Accuracy of global DF3 + CQRPA calculations of tief-lives andprobabilities of
delayed neutron emission for more than 200 (quasi) spherical nuclei with851 and T2 <
5c is analyzed and compared with the experiment and resutisdern sekconsistent models.
The mechanisms of betlecay acceleration found in RIKEN in the Ni isotopes crossing the
major neutron shell at N=50 are addressed.
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| dzsBOdz d2 § DF3+CQRPA tOffyjlsr Hdzv B
WHjte M51Z=¢<85Tc M 00l 1 S, teddj dzlsOdz
bksydsils! ¥ His WOCks©O 2 d ojtswisdtshlsd
NdLdd M bsydshls' s Hs %O0Ckst® 3 (tdfm. 10
Mot dj dedz’ ° MOBEMsE ZOMEso Odzdz’ R d3sA [Blezj 2
HjWtsteddetse Odzdzr ©° FAM [4] d HFB + QRP,
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HFB+QPVC [7], QTBA [8], NUSHELLX+DF3 [ 9] . ¢ &zOdzdL qtelzs |
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l3Yyrue[f 1R OfV¥[RuUT sCr1 Yt [Aruwu [l
ViJuesds 113 3L uvrftrRrR I [1fvzg

t OmMMmsslstej dz@ Hesyj mMmr kEfttkzdtsets twOMmjwddw 1
d WolststwsyHjddw §Oter ofs odej hdzgj &3 ftsdzj BjGlzh j2
OB dzdlsznr 1t Isdn HwisyjmMipse § tcdk bt s d @dzg s
sjtstedd otL ik jdd2 s odzjh dzgj Bz f sz .

R.R.GALLYAMOV, A.M. FEDOTOV

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

CALCULATING THE AMPLITUDES OF QED PROCESSES IN A
PLANE WAVE FIELD BY THE PERTURBATION THEORY

The processes of elastic electron scattering, emission of a photon by an electron, and pai
photoproduction in an external field of a traveling plane wave are considered. It is shown how
the known amplitudes of these processes #taimed by directly summing the perturbation
theory series over an external field.

s0O¢ HtwOo ddzts, ftod ftwOClduyuimMeSdn ©WOMYJls
ftesyj Mmtse tWwH Ijtstedd J[oH=zQ§kY jalzd f)d dr'Bde™ B C
ZOL jtedz' 7)) { dzjSlstesBOcdzdlsdzy 7 kW R Istej Bz
fsdzjd ot ofMmjn fsewHCOD. J OB tslsj d
ftotsH ] Bsdzmistedtetse Odats, ylsts MEzBBJtetse Odzd j to
ftsdzs 1 Cod oz Oslsiziss dfids dzd ssHlkz wOMYJ IsO o
sO¢ dLojMmlsdats, kwOodzj dzdd 1 dwOCO o §s5dzj |
[1]. 1 bkjttdddOr jcets ktsyd ° t©jhjdd2 (Wt
bftekbesets twOMMmjwddw | dzj §lstetsdzO ydd®' §abtsfe

+oo .
S'i: bout|in >= (27 () ss’ / L A —iAQ 1¢
i =< oultin >= 20V 80 (0 = pVoowepl=i | o |(04) - 547] do) "

1V Hjdslo j yOjls MntwOds deds s Cydd My ddo

] tcOB IS ZzO2Hjdz 9CdZOH HJOG OB oL O
ftosdL ocdl dftdgvm C ] bkjittedd otL &M jdd2 (Md
ftosH | @@@ByOdzO HA&zv yYOfmlsdzr » MdzEyoOj o BGHdG!
fodi3shd CosddBd zOlststedCd ®lsojls B 5B M ddn dzD
oLOdBsHj2Misod?2 M odzgjhdzdds Ywsdzj &3 d G ietsH
fsdzz yoj sy flzlsjd3 dzj f smtcj H Mistes d dzdzas© s o3z fi3d
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odej hdzj Bz szt f dzsMSCts2 otsdzdy . ¢ d d3j dadets,
ftcd HMIsOo dzw j Isw 9 odHJ Ho lznA hMdzOc O d3" -,
o30fnfntsat52 fsejtendetsfisd, d LOIjdB tOMSter Is
fited MsOdzso COB o jlcd dffvilz fg L O HigdXn § tsdzj o3
9L OddisH | 2Miseod2 M dzd d3, M Eyjbtsd Mots2 Mmis:
fsdzz yj dedz" 2 twH o 1 CMftdy dzZlslz, or"tHWhHhEZzE
Mo w L Odgdz" | fn fdshHicottddsor 3 ROKOCIsj tosd
ftetse j Mdsdfte thiz@3lzd § OdzOdzdlsduj M d.

dwdedw L dzjClstetsd

tdfm. 1. 1 dOctOBR tOMM
sktsdzO ( Mfos O)

quL oz yj dedw W

O dZOdzs ¢ d ydzes twOMMBste) dr sy M  dL d
1s|ststets>|H;dzqw Ot o BjcEkNj2 f§dsmis2
Ldsjdd) j o (zdlsjtOlktej tjLbd kOIsr [2] ¢
i f st Hijlse | eese s MzBBdse Odd™Y ©WHO Isj
HOdz! dzgj 2h j o5 dzgO tMmdeseo | tOL tcOBIsOdzdztse s

g%J@d%Bde d sftwOs ¢ dfishistsd satzs jsdzdfsts
¢

8"9' ss

ZOodz' dzts? L OHOYJ s My 5 def © dadds w3ts distls hH § i
k0 ) f sdzj flstsw yj 2 i
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1. 1.0 . ajtweimsiysd2, .f. [dwhdy, [ .1. -j ddsiO.0,Mm
[ 8MCo0O, 2002
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¢
0]

T O QO —

2. 1 .R.dskf, soOdsssar j

LWWjClst oLOddBEH 2flse dw
Ldzj ClstetsdsOG dzd Isdz” o5 f tsdzj d3, RLH

Okjd Mses Al OS OO, [t

3. N.B. Narozhny, S.S. Bulanov, V.D. Mur, V.S. Popov, Physics Letters A 330 (2004§ P. 1
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Aduduimed? damisdlkls dd&. 1 .1. [jBjHjsO

su[mosuvRrRY (s [ vasftr1RL Sfrsut {1

IMorffrravslrRR [ [z 4] Arfuvfuarsu

Forrtvd1d rREJUSP?280 o [Rst[HUTULUSUULR
frRZzr1CSR

] HOdzdzts?2 tcOBBID] WBigH f lzdksicd Odzd v -8R WpjsH SR ¢ (YDl
B IssHO ftesBdy - YOMmlsdy dmmdzj Hse Odz B j dgde 2 d
fl  § sded ) j dedets 2 fMted Hdzj 2 f dztfledsi sy ©ls, 5§ o Sf d=sCye® s
d3d h j dzd d C &zOMmls j todz" 2 oL, ditdscHts  HAEQ@ Lijiste dftg alis ¥
Mkt dvisdeo dMmisMsts2 ddzlsj demd o detsMmisd. 1 tetsH j d3tsdzMmls
Ldzj Clstetsdetse © sOSdm B jdvrn o GCOyjfMmlsej sy
czf jstdzH | s Bslssdzr me yoOmlsdy.

D.A.GOZHEV, S.G.BOCHKAREYV, A.V.BRANTOQOV,
V.Yu.BYCHENKOV

Lebedev Physical Institute of RAS, Moscow, Russia

STOCHASTIC ELECTRON ACCELERATION IN THE
INTERACTION OF A POWERFUL FEMTOSECOND LASER PULSE
WITH A MICROSTRUCTIRED TARGETS

In this paper, using 3D PIC simulation and test particle atetive studied the volmetric
heating of structured targets with a lower average density, such as awinersurface and
cluster gas, under the action of a subrelativistic femtosecond laser pulse. The role of stochastic
acceleration of electrons in tleetargets as the main channel for the generation of superthermal
(Aisypmearder omoti ved) particles has been demor

RMMdzj H 59 Odzd-ff dzO dzBj gatiztizes oLOddisHj2flse d
tcdtcso Odzdz" d3d t6OL dzd ydzr @3 tBWKLOL tsd3 d3dh § dzw d3c
Licgz ML HOddW ftej HT H dzw LWWiClkde delsc ts
LdzjCstetsdzse d ddse, MsLHOdY ¢ s&f OCIsdr |
COBBORE Y &z, O OCY] d&Rfkzd Mdscs Mk

] tcOB sls B' dzO ftetseo j HJ dz2O mdtedw w3D
Wikt CkdHdsets &OL jtdses dL dziz yj dad W
I =210 BTI,-’c,M: (2, = 1.2) d H dzd Is jtehtndatsol e f to d H dzd dz
o tsdzdzs 1 mxm ) B detisdz! Y OIsts?2 3 h jdzt ¥ . [ dh j dz
yqddzgd dzi 67 B Ctetsdzdescts ©OL Bj 60O, ©OMY sy
Bgh jded. 17" dzs fsCOL Odets, yYlsts HddzW toj OdzdL O
zOL j todzts § gL dzlz yJj ded Hisdzy dets  {f tots dadckistapwls ¢+ s
Wsdz ¢, O O GBOlsdsd ftsitsH] o 90k
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1 Oy dgs tesd o & jdaj ©Oydd mzq;mqs@HJms@sl
fisdgH j b Bslsstedats? 4 dzjtecdd YOfmlsdyr o Cf
EmMCtstej dzdj { dzd € Is te ts dztsiof) Cod ) defts »dg® chdzd! Isddg' Chls tefdts
gL f OHOB N j@Ets d SlstcOy ¥y dzdzts G t5 zOL j odets @
Ldzg Cstedud MSdn d ®@Ocdedlsder 7 ftsdzj 2, L dzOud
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HesMisdeOJls ®5 BOSC MHd B3O IOML M dgj ccdw ~2

rtezeddsd HjtwemfjSlsdoade d3d MlstezCbkztedtotsa Oc
fMtejHdz] 2  dzslsdesils! 8 Bsy jls Mdzkzy dIs+ C dzO Mk
17 dzd ftetse jHj dr 3D PIC twOfmyylsr fts oL Od
CdzOMmis | Ozt 2 dzf dh jdz2 ftoj HMIsOoadzw zO dL MMy
O tcj Hj dzj dadz’ - I fwoshistcOdhiss & ¢ fe@ails j
bttOj Sssted2 of MsCst dzgj e dydz’ = YOMmlsdy o |
ZOB dtcOs s or MisClkzs { dzgj ecdr ! dg Bk K @0 fi) lsoj B
fjtejMCOCdoOw s BHdsEts § HBkzetshz o Mt
Crisdso MS et f§ sdv € AMWYIES b dakz0 L jdiOdetsd B
ddkj jls &j Mists, dmMdzd L dzOyJ dzd Ckdzsdets o MC s
COL' 90 s Bl mT OkOL j edsets §sdv. |
sz yj dets, ybts MjHdww Isj i3 jtcOktc® cstcw
10 G4, O LdzjGcw5 tsfsfl ySduls® L dzOydls
sdeH j osdBBslsstedats?  dgjtecdd 1 dzj € Istoctsdatialzts? u C
ZOL & o MWjttdyuimMSks §odshls! bkHOdksmn:
stew ydn {dzj Chtetsdatse d §edzsh jddw 1 dzj tee dc

[ dzv BB Widsj dedW Bj R OdedL B3O ¢ jdaj eOydd Mk
BfC-EEsd yolss?2 d € d&Ofkjttds?2 M) @b O dl §z
H
]

1

Q= W i

qdzOBdCd { dzj Cltesdaso ) lstsHisd § s dy R yC
CHj Bedfstedese Ols! MR Ofisduj MS kY  Hd dzC
@jClsdses M dhNfsd LseOddj d BjlscHO dzOJE

t OBSIsO o' § sdzdzj dzO  t€d] gAPE\OHAODIFAYRES HIH
d -BB00406, © OSCYy Misdf jdHdj?2 ABdHO ftC
BOIsj BOIsdSd ¢ rA-PlRBAE (HAW1F . ¢. L BYjoO

331



¢. 1. d"wrlrtomr
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rdomafrf11éc svtuvsvot ¢ -RICIBIY AN IAM
b ff13m crrt

l 50RO ddL ieso Odz0 tosd HobkRY sdasdzdy 7 € tsdzW
COMY OHO efjLBlStsstzddls = "Hjte ( ©OMYtejHjdj ddw g
WHite o O®RSOR &d S t6ts i) Ctusifordas 2 S  odgtsthdj g, j Afrissipls

A.P. SEVERYUKHIN

BogoliubovLaboratoryof TheoreticalPhysics JINR, Dubna Russia

TWO-PHONON STRUCTURE OF NEUTRON-RICHATOMIC
NUCLEI

An influence of the twgp honon conf i gwecaytpiogeniess neutronricth e b
nuclei and the E1, E2 strength distributions of daughter nuclei is analysed within the
microscopic model based on the Skyrme interaction.

t OLoadlkO Bd CtesMs B8Y d WnHffCtemn'y d ddon jrndz o tSL E
Mstcts | dadzO ez QzsdittiAsds dz L O dstsH § 2 Misea dd u € d
dzr d3d CodWdekzeOydw &ikqd, Y delstc Odz! dats @t
BsHj2Msod?2 Ta’ COROEZY OB § YO lls@ da@dzj|
o j datsd L b uggl W dzd j Mo sC kY detsfils d tIsdn

j o) Odedzts 2 Bz dz! Isd dzj 2 stetsdadets 2 1 agafipf) i, [ f
ydls Oder Is © S-ty @ ) f fioCH BN (5 g Jddy dZish dzd 1 Is & s dzdgtez'
EPECad oBdzdL d L Off sdzdai dzdets 2 = 814 2 s T]s.dzdAs @
h dzts sfdmr 8 0cBhl j idddsd ¢ d sfmdzs o dz" -

i Slsdoedz = CoOHWEZY tsdz! dz" n otsLBEYH] ded 3
fotsEds s dzdzts 2 Yy OMiIsd Isj dzL stedzsc s oL Od d3tsH
tc s dzdzts 2f tafs Isfalixiady HEYEOIs | dzoL stedzr 7 Md dz
ssydzsets oL Od BBtsH j 2By lsfdy > fCtajdzOmsiA]j d e
LHr 90 hdn dzgj2lstesdegse [ 4] . 1 tC0L Odzts,
WdekteOyd?2 ojHjls ¢ LOBjlsdetsdBz § jtoj tcOMm
dz;tso ftecdotsHYh JjoBINY OH @MC Sy gadzr BMe |
YePMfRHW] e unj Isdz' = W H | e-tcOMP O ®dE ks
Hj dcdzmistcd toso Odzats, Ylsts L dzOdzd § 9 jteW s
otsdzv j s ts@fipttajjizddcEded if i flod &sH s o¥Smtsyj |
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Y sfCtso M OW iCtsdztsd3du4fr]£‘.OW hesdzO, [ ts
2 0ydsdzOdz dz" 2 dimimdzj Hse Ojdz MEd2 WHjteds 2 Ekdz
Y$HUR YiB fyrLéc rrelterf1106Cc [} URY
fdlrel? rfc vefoéo4rRYypwsr crrt. 1tRJ

llRH¢1R5l@{¢1UHSRM [ R T O I B

1 sdzz 3 S e s M€ 5§ d y iy Sty dzQPO fiy lsHdduipifs te fip s dzdzO W s
sBBBN j 20 O Mz y02 ftededdyj deses Eyilko M
B BOGdUiMSdn MUY jeeduimMSdE WwHEGOR. 1] Hdsyj d
s mMOdattse dasff Mots2Mse dsdsfsd d & ¢dcOdlsmnc
sBd3 dzdzr = (Lo jClststeds =) i L sdzOdztse o W H]
McOodzdo Os sfw M Mslse jlsMisokzes h qdd { CMY jted d3j dals

M. L. GORELIKY, G. V. KOLOMIYTSEV? M. H. URIN?

IMoscow Economic SchqgdWloscow, Russia
National Research Nuclear University

PARTICLE -HOLE DISPERSIVE OPTICAL MODEL FOR
NONMAGIC NUCLEI. APPLICATION TO THE DESCRIPTIONO *
GIANT RESONANCES

A semimicroscopic partickole dispersiveptical model is extended to take approximately
into account nucleon pairing in meditmeavy spherical nonmagic nuclei. The proposed model
version is implemented for describing main properties of the monopole giant isoscalar and
chargeexchange (isovectorgsonances in a few tin isotopes. Calculatiesultsare compared
with respectiveexperimentatiata

[ Bd&ZOH O h OW oW Hsd3 Fdzd € Odz! dz" m-H ' BiESY dgB®Y
Jtemd sdzdzO" tsflsdyd M Ow dtsHjdzr (vrr ]
hdzts fted By dzgj d&z0 ¢ tfdmOdeds thdese dzr =
ftej Hdzj sWy jdz' » dBOcdyuj BJdn ‘wRuBGOD
5Bl jd&g Sy jteddgi desOdz dzs?2  da¥ tsted
cfu;fr](;cf.-. WHtOR, 9 Cslstster dd3sd 4 Isfy
ik ¢ Mmoo jlMlsolkeh jikz BB | dag
jmedr WwHitl f(tof ffzOc @] ISwls tsdcjst@f deve d
otLBEYHjddY |t My Otcdo Odedj dzz €
Ooydd uq’fn;dz L Of 5dzdzj dzd W 9 BOL &
qietse O dzdzis? ojtmdd yrr s tc Odgw

2k gL addy 4§ Jte]n
2 W BSGEHB tSH das dzk
¢l t1s fod fevdedjs  ddgj tldsd
tcOLodlIlstsj Mt Oted o
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fesHsdyjddj] ©Oetsls [2] d [3] ftjHdsy,  dt

Bsdsf sdz dzese s toj L s5dz20dzlmMO (R L[ 1), 0O O¢
LOwH#EBaRB dzdz’ = (dL o jCIsstedyr i) ¢decOdesmMEdn
d MBIMPI) | Rdzlsj 6 M ¢ dmmdzi Hise Odzd * st

oL Bsy desMls ! 9" W idzj ded v dLsBOtdyj M¢ 52
My dBOj] dssmisd WwWHJ tedets 2 BOIlsj tcd d, O IsO¢ Y|

ki stedd o MmiejHdzjlsWwyjd o7 YHEGOR. [tked
Wddzdudi Mdmisj BOsdcd + MY jtoddj dlsOdz’ dzg" = H
[4] d ROt [5] o dLokSfOR GdkssO. I sdb
ZCOL Odzdz" &3d H Odzdz" d3qd .

t OBtSISO o' f sdzdej 2O f tod YOMlsd y dzBR00660BH H j to
sf dMsS ddlsjteOlskzter
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1 tcOB lsj OdzOdzdL dtelz j Isfpyw cOL 9 dIs DT dzidaj tz @lls & 2 Y «

CGOLtd, orL9oOdedzs? fjtoj desmsds oatsL dBzh jded?2 sls b

l1tej Hinls Qo dzj dz" tej L zdz' IsQOIsr dMmfmdzi H s Odzd W H dzw
hjtosntso OlbtsMmMisdts LisHPL Odgts Beypdzed?2 dBsyjls BT Is!
&z HO © GE0OL dO cdikzeddlkz Ht ~30% ls ©OHdEMO
fy Olsqw.

K.E. GORODNICHEV, S.I. GLAZYRIN, P.P. ZAKHAROV,
SE. KURATOV

Moscow, Dukhov Research Institute of Automatics

THE EFFECT OF ROUGHNESS ON GAS COMPRESSION IN NIF
TARGETS

The work analyzes the instability of DT ieeDT gas boundary, seeded by perturbations
carried from the outer boundary roughness of the ice layer. Various initial roughness
configurations arstudied. The instability growth could be significant: ice penetrates into gas at
the level 30% of hot spot radius at maximum compression.

) sdzkyj dedj dhMssyuddSO 1 djwscdd, o f)d
Ldzjtectsor Hjdzj ded™ ftod ftosls) S OddoRd flssitds disshylsi
SHds2 dL dOdetdjj OCkzOd d & &EJess' A
EHjtyOddY d&Odesd hd2 kMfjn Hehlsdedlls d
M dssNIR[ @], GHj {SMyjteddjdids' of desldazy ¢t
fste dzj cfdej ow 8] kjifw, vyt slhizlsfhls:
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dZJQtSleSthSdZdtGIZJGdQ’er@BIHHfQZ@IHZ)dSuJfI]QCfn dzi EMlss2 y
Emddzde Os s &zOyOdz dz¥ j oL BN jddY o jtn
Ctojfdzj ded2, IstksCdcOr@ OOSOAUSN] DA dzdz
pr LT 90j B2 tcOf de@isdfji dglzdZOL gejsk s s2 yd o sMlsj 2
43 0ldj COfMmkd d tshls djbkhss2yde silsj 2
fededdyj ddd, Ctksts] oCds yojlks oL ddyd
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S.E. KURATOV, S. I. BLINNIKOV, S. YulGASHOV, D S
SHIDLOVSKI

Dukhov Research Insitute of Automatics (VNIIA), Moscow, Russia

APPLICATION OF THE GREEN FUNCTION METHOD FOR
CALCULATING THE SPATIAL DISTRIBUTION OF ELECTRONS IN
THE FINITE SYSTEM

The paper presents a numerical implementation of the Green's function method for
calculating the spatial distribution of the macroscopic number of free electrons in a finite
system. The results obtathare compared with the results obtained by direct summation of the
wave functions. Their quantitative coincidence is demonstratedmparison is made with the
analytical results obtained previously.
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A.M.GRUDININA, N.SVORONOVA, Yu.E.LOZOVIK

National Research Nuclear University MERMoscow Engineering Physics Institute),
Moscow, Russia

GROUND STATE OF ANISOTROPIC MAGNETOEXCITON

This work investigates anisotropic properties of the ground state of magnetoexciton in a
two-dimensional (2D) atomicalithin bilayer, with a specific examplof black phosphorus
bilayer encapsulated in hBN.
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K.S. KRYLOV, V.D. MUR

National Research Nuclear University MEPhI (Moscow Engineering Physics
Institute), Moscow, Ruis

FRACTIONAL QUANTISATION OF ORBITAL ANGULAR
MOMENTUM IN PROBLEMS OF CLASSICAL PHYSICS

Physical problems of classical field theory for which the presence of a nontrivial topological
Pauli phase is essential (i.e. fractional quantization obthiéal angular momentum is possible
in two-dimensional case) are discussed within the framework of thelitwensional Helmholtz
equation. As exampl es, w & tleeodatermirth@on of thé feld A w e
created by a point charge in the spheéveen two conducting hatlanesd and the Fresnel
diffraction at the edge of the screen.
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P.D. LUKIANOV %, D.N. VOSKRESENSKY-?, E.E. KOLOMEITSEV?3

INational Research Nuclear University (MEPhI), Moscow, Russia
2Bogoliubov Laboratory for Theoretical Physics, JINR, Dubna, Russia
3Matej Bel University, Banska Bystrica, Slovakia

SELF-CONSISTENT APPROXIMATIONS FOR DESCRIPTION OF
HADRON GAS AT LOW -DENSITY

We study strongly interacting spisospin symmetric nuclear ntet consisted of pions,
nucleons andl-isobars at low baryon density and finite temperalur&-functional of Baym is

employed for the case of sandwiike [N NN diagrams. We explicitly showed
coincidence of the zero component of Noether current and the one calculated by taking
derivative of the thermodynamic potential over the baryon chemical potzgti@in example

of [IN[JIsandwich diagram o#& we demonstrated equivalence of results obtainigd the
help of the®-functional of Baym and those found in the virial Béthlenbeck expansion
performed up to the second order&piz/T).
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! Lebedev Physics Institute of the Russian Academy of Sciences, Moscow, Russia
2 National Research University Higher School of Economics, Moscow, Russia
3 National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

STUDY OF FACTORS AFFECTING THE LIGHT SHIFTS IN THE
CPT RESONANCE SCHEME

We present a study of the light shifts arising in the coherent population trapping (CPT)
resonance. The focus of the paper is on the influence of experimental factoesc t i n g
magnitude and structure of the light shift. In particular, impact ofrddulation, spectrum
asymmetry, onghoton detuning and optically thick atomic medium are considered. The
proposed model can help clarify if a zero light shift can behehin a specific experimental
setup. The results of simulations and analytical formalue are compared with the experiment
performed with a diode laser afRb atoms.
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NONSTATIONARY NONRADIATING STATES OF LASER PLASMA

We studied dynamical configurations of plasma created through ionization of gas targets of
micron-scale size by intense twmlor laser radiation. Strong natationary currents excited in
this interaction led to the emission of highwer terahertz wavegfter a quick radiation of a
singlecycle terahertz pulse, a specific plasma configuration was formed which emitted
practically no radiation despite the fact that the charge and current distributions remained
essentially timedependent. The nonradiatingrdiguration was found similar to the dynamic
anapole state recently observed in nanophotonics.
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THRESHOLD OF ION -ACOUSTIC INSTABILITY AND
ANOMALOUS ABSORPTION

Based on the exact valuekthe ion soundrequency and its damping the threshold values
of the temperature gradient that lead to return current instability are found. With use of derived
expressions for threshold calculations the anomalous absorption of laser radiation at seconc
harmonic in thesetup related to direct drive scheme of inertial confinement has been analyzed.
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E. S. SOZINOV, A.M. FEDOTOV

National Research Nuclear University MERMoscow Engineering Physics Institute),
Moscow, Russia

WORLDLINE FORMALISM IN SCALAR QUANTUM
ELECTRODYNAMICS

Using the scalar QED as an example, the foundations of the worldline formalism are
discussed. Master formulas for effective doep propagatorsral vertices are derived, and
their application are illustrated by derivation of the Feynman rules and by calculation of the
polarization operator.
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PLASMA WAVES WITH ANGULAR ORBITAL MOMENTUM

In paraxial approximation Vlas equation is solved for plasma waves with nonzero orbital
momentum. Kinetic effects responsible for the neighbor modes coupling result in modification
of the dispersion relation. Obtained solutions are demonstrated with numerical simulations.
Quaststatc field structure in such waves is defined and analyzed.
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INational Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia
2Institute for Spectroscopy, Russian Academy of Scidiroésk, Moscow, Russia

STATIC SOLUTION OF THE HYDRODYNAMIC EQUATIONS FOR
DISSIPATIVE EXCITON BOSE -GAS

A dissipative boson systemith spatially separated pump is considered, with a specific
material realization of indirect excitons. We derive the effective Heisenberg equation for the
system of excitons and photons in the surrounding space. The equatioe @ndensate order
parameter and the set of the intedifferential equations are obtained. Numerical solution
yields the stationary profiles of the superfluid density and velocity of excitons.
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MCOL Odedes e 5 Bsy dzgs f sMistesdls! 6 tcOd df i tc @ at® |
ZzOC Oysd, ylsts Istndsejjwigsls sijyglsedlr o dzj os d o
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1.WenChinWuandA. Griffin, Phys. Rev. 24, 4204 (1996).
2.C.A. Gelmi, H. Jorquera, Computer Physics Communicatl®3s392(2014).
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B. A. TULUPOV!, M. L. GORELIK? S. SHLOMC? M. H. URIN*

IInstitute for Nuclear Research RAS, Moscow, Russia
2Moscow Economic Schqdoscow, Russia
3 Cyclotron Institute, Texas A&M University, Colleg§tation, USA
“‘National Research Nucl eaRusdibni versity

PROPERTIES OF THE ISOSCALAR GIANT MULTIPOLE
RESONANCES IN MEDIUM -HEAVY CLOSED SHELL NUCLEL:
SEMIMICROSCOPIC DESCRIPTION

Main properties of the isoscalar giant multipole resonsuitea few mediunheavy
closedshell nuclei are described within the semimicroscopic paiticle dispersive optical
model. Calculatiomesultsarecomparedvith corresponding@xperimentatiata

l1tej HMNIs O9 dzj dzdzOW ) df tsliN@ j W fig sty jj dedgw s f t
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HisfMIs Ols ts Yy dzats ez Cegdhy st duy ME Oy dzOyo mis d i fizstc
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i dzts s dets s ¢ [ 1], fOteydOdz: dz@ § d (tsdzdzze o
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1. Gorelik M. L., etal. // Nucl. Phys. A. 2016. V. 955P. 116.2. Gorelik M. L., et al.// Nucl.
Phys. A. 2018. V. 970P. 353.

3.0 5t fizd Su bz dzlz f.ds 00 te dfda. // ¢ A2020.5. 8 3 .4. Urin N H. // Phys.
Rev. C. 2013.V. 87.P. 044330.
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dLdzzuj dzdw oW Bsdzddzj 2 dzes d  te Oo dzts Iz fif Qs jsdztstzdz H
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S.S. SAUTBEKOV, M.I. PSHIKOV, A.G. ASSYLBEKOVA
Al-Farabi KazakhNational University, AimatyKazakhstan

RADIATION FROM A UNIFORMLY ACCELERATED
PARTICLE

This paper describes a novel relativistic vector potential ofrégnetic dipole. As an
example, calculation of the angular distribution of radiation power is shown for a rectilinearly
moving and uniformly accelerated particle with constant magnetic moment.

RMotsHddB dL 9" O jdedWw Hddzv 9 jCIststodase
MBttsmisy®mMisdyr M §shistw dde dM#lOc dad Isdzr o3 d3ts
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GHg=_,R-t10Ondkm ojCltt Had_&:tfh.JQmj&Gng
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361



: | 3(8n) . i
% = ot ::1_:4.9:15 (“ x B +(fn) :f:; T (n 81 + (4m) :ﬁ;)) :

l oM e M=0=0, sdkzyoj d Wt tdetodras dgjL teirt
EMS stej dedats2 yOfmisdyr :

dF sy o2 (Em)
dn (w33 | (-mp® f -

( MdzefTTM, utseHO Hh&Y & cuzdd — au@inlizing], dzd v
dr ulsﬁ-'“:
f 15 dzlz YRS —F(8.5),

GHE@EE) =EtE M § kB = fyded

(1-Frcosal? (1-Fcosal?
vIM. 10 tdf. 1 ftdej Hidldd stk diitydmmEds ¢z
Bsh dtsisd dLazkzyj ddy uomisdyr [, HBYedzd Ig A
ftowdBsdzd dzgj 2 des M f sMmisswdzder &3 EMEC stcj dad j 3.

Op)

Flg.5

tdfm. 1. vedse 5]t @fst dasntsdei dddijdzlz vd dzd v

BOG dzd Is dz" d3 [dts dsyj edeforpsiads j 2 v f oW dstsdzd dzj 2 dats M
O) wviM K(01)=103kK(00,5) =282K(09 =09-107; By LM,

Kk(0,1) = 2,6,K(0,5) = 512,K(0,9) = 10°

I1smMétsdz C2 M ddetse 5§ gL dzlz yj dzd j ftesW o
Ldzj CSlstesdetseo d WOCIsdudmMéd dBsyjls BT Is! dL
Emetstedlsj dzv ftoJ HAztsSY § dgdzOWY 3 sSsHJC O Bs Y
B@Bsh dzsmisd duL dzzyd dedw tej dzv Is d edainfigds 5 < dyrd S idadsjsQe

362



yombssls. uvydl fjtjrtsHdets dd Iktte3tL dtsae
IsOCy§ bittjlduyj Mz L Oyddshis: d o W

i dMsS ddlsjtObkier

s
dLo

1. S.S Sautbekov // Journal of Magnetism and Magnetic Materials, 484(2019)0403
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E.E.GORODNICHEV, D.B.ROGOZKIN
National Research Nuclear University "MEPhI"

Coherent backscattering from an ensembl®lief-particles immersed in a
magneteoptically medium

We study coherent backscattering of polarized Ifgbtn a random ensemble of Mi
particles placed in a magnetically active homogeneous medium. It is shown that the magnetic
field does not destroy the interference between multiply scattered electromagnetic waves when
they retain their polarization. As a rdisun reflection of circularly polarized light, the shift of
the coherent backscattering peak occurs only, while, for linearly polarized light, the peak splits
into two components. The results obtained explain the data of experiment on large (compared to
the wavelength) Migarticles.
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E.K. ANDERZHANOV?, S.P. MEDVEDEV?, A.M. TEREZAL, SV.KHOMIK !,
B.D. KHRISTOFOROV

IN.N. Semenov FederBesearch Center for Chemical Physics, Russian Academy of
Sciences, Moscow, Russia
2Institute of Geospheres Dynamics, Russian Academy of Sciences, Moscow, Russia

SHOCK WAVE AND RADIATION AT BURSTING OF HIGH
EXPLOSIVE IN A TUBE FILLED WITH XENON

The intensity of radiation was measured at bursting of spherical charges of high explosives
in metal tubes filled with xenon. The velocity and radiative characteristics of the shock wave
propagating through the tube were determined. The analysis of the céghitsedimensional
numerical simulation of the shoekave flow pattern is carried out and a simplified technique
for estimating the radiation intensity is proposed.
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NANOBUBBLES DIFFUSION IN BCC URANIUM: THEORY AND
ATOMISTIC MODELLING

Atomistic modelling is a powerful instrument for a detailed study of the mechanisms of
bubble motion. In this work, we consider the movement of bubbles in the bcc lattice of uranium
with stable facets of [110] orientation. A method of femuilibrium modelling of the directed
motion of bubbles in a pressure gradient is proposed, which allows one to calculate the diffusion
coefficient of nanometesized bubbles. It is shown that diffusion of facet bubbles is associated
with the formation of terracein a surface layer of stable facets. The results prove the theory of
bubble diffusion via terrace nucleation and explain the nature of its activation energy.
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RESULTS OF REGISTRATION OF LIGHT PHENOMENA IN A
SHOCK-LOADED QUARTZ SINGLE CRYSTAL

The report presents the results of applying a #sigted photographic method for
investigating of light effects in-gut samples of a quartz single crystal when it loaded with a
plane shock wave with a front pressure of1.g GPa. It is shown thammediately after the
shock wave enters the sample, local foci of light appear in it, the density of which increases as
the shock wave propagates through the sample.
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THE INFLUENCE OF THE TYPE OF INTERMOLECULAR
INTERACTION POTENTIAL ON HELIUM TRANSPORT PROPERTIES

A method for calculating the transport properties of helium based on the results of
thermodynamic modeling of helium properties is presented usihgaaetical equation on the
basis of perturbation theory. The influence of the type of intermolecular interaction potential on
the accuracy of calculating the helium viscosity is shown in comparison with the known
experimental data.
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National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

EVOLUTION OF A LIQUID 1VAPOR PHASE TRANSITION FRONT
IN INHOMOGENEOUS POROUS MEDIUM

The results of solving the problem of the stationary front of a phase transition in a
horizontally extended layer of a porous medium with a spatially variable cagliesgure are
presented. As a result of the calculations, it was found that when the capillary pressure inside
the vertical strip changes, the front of the phase transition surface goes to a stationary position.
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MICROSCOPIC MODELLING OF THE SHOCK WAVE FRONT
STRUCTURE

A self-consistent calculation of particlelistributionand dynamic properties distributions
on a shock wave front procedure was developdte convergence of the setbnsistent
algorithm was demonstrated on the -@imensional crystal with the particle pair interaction
potential in the Lennardones form. Ta dependence of the parameters of the shock wave front
on its velocity was investigated.

The present procedure can be used for different crystal structures of metals, including the
fcc phase of aluminium.
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A method was proposed for selecting parameterscédeulating the electronic structure
using pseudopotentials in the Quantum ESPRESSO software package, and compression curve
for the facecentered cubic (fcc) phase of aluminum were calculated. Using the compression
curves, we determined the parameterthefpotential in the Lennai@bnes form for aluminum
in the framework of the neareseighbor approximation. For the fcc aluminum lattice, the
particle distribution on the front of the shock wave propagating in the [100] direction was
calculated. Plots othe distribution of velocity, density, resultant forces in the front, the
dependence of the number of particles in the shock wave front on the speed of the shock wave
were constructed.
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SELF-IGNITION OF LF-2 MICRODROP LETS

Selfignition of a spray in air of L2 (launching fuel consisting of 13% triethylaluminum
and 87% triethylborane) microdroplets is studied using-bjgged video recording. The fuel is
injected in air in a pulsed and continuous mode. In the first caséintke delay of selfgnition
of LF-2 microdroplets is measured, while in the second case, in the presence of heat flux from
the flame torch no visible delay in fuel s@hition is detected.
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1Semenov Institute of Chemical Physics, Russian Academy of Sciences. Moscow, Russia
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CHEMICAL IONIZATION DURING HYDROCARBON OXIDATION
BEHIND REFLECTED SHOCK WAVES: EXPER IMENTS AND
KINETIC SIMULATION

Time profiles of the displacement currents and the total currents (conductivity and
displacement) on the cylindrical isolated and conducting probes under a negative potential of
9V, as well as chemiluminescent radiation signals of electronically eXoit&dradicals é-=
310N4 nm) were measured. Based on these me
were obtained and ignition delays were determined (based on the maximum displacement
currents and chemiluminescent emission of OH* radicals). €eatyre dependences of the
ignition delays and electron yield per carbon atom were constructed for various investigated
mixtures: CH/H2/O2, as well as acetone and-hexane with oxygen. Detailed kinetic
calculations of free electron profiles and their cangpn with the experimentally measured
time dependencies were performed to clarify the mechanism of chemical ionization.

382



mjaBddtsdedL Oydw ftjHMlsOQoadw jls M2 ftfs
Yomisqyr ftejlbjtfjoOtls ~dddujmCizs f4te]f
1dzj tcc d & HisfMisOls tsydzlz ® H dzw dsdedL Oydd SH
sBteOL 5o Odedw fjtodude = dtsdzse  MmotsetsH dz A

CH+O0=CHO" + ¢ (1)
LO Cthttts? MAjHkjls BT steOw t8j OC ydw
CHO" + H,0 = HsO" + CO. (2)

RSO Wo dzw jlsiw Hes®Rdddtelkzs M dd5 o tsdats o3
MdzOB stsB sSE ON j dede’ = Zcddzj o sH 5tOs dzM B O dzls dz@ 5
Hsdddzdtelze hdds o Bsyjde BSEOIr A d CStsflwh d-

1 sz yjdz deser j 1 CMyjteddsj delsOd dzr j W Odzdk
sCdmdzj dedd i je&nOd®dd Oydlstsdzd M ¢dM
hqesCsd Jddsjto Odzj Isj & jtcOlskzte §tod HOo dzj
HikkOd &Ow CddajlsdujmMSOY EsHjd fsyj Mno
Codzduj Mlso j dedets 5§ MO! toj L kdz s GolaRj dz) &dyyf
fdsd Md 2 &34 sOde,J CONPIAE] dfj daDy j Issdz0 M € d Mdzste

oL By dzsmisd Cddaj sdujmMSs?2 BsHjdd B dd
CjLEzd kOktse (gsH,j ddiess Odzd™ M L Chfjtdd
nTsesh jj MsckOmd] tiLbk&ORQfsse € @ iy
LCfjtedd3j destso . CCimf jteddgj dZsOdzr dzes  § 5C OL
dsddL Oydd fslsjSC0Ojl bktd ¢t ftd dOddudd
CfdstsHO. d6c¢EOMds d&ohdd + Chfjtedd) dat
dsdzdL Oydw ¢ S f)tddjte d dgQ miakOu® fidshw , Askw o

SBEOL GO Odzdgs GsBEBBHA & | dzj Cliesdgso, dz
Codzdyd Mse ©n  (dedyd ftojHi O tjedmiseOydd
©jOcqeks h j2  fdsj md. vudlsr 80w, ylsts ¢

¢ stetej dzdftefeCitdsy fif § o3d dz¥ dsd dzj yd deydd, { dzj Clsted
Bsckls B! (Mfsd LseoOd COC fushmss?2
LOHjYSd ot dzOd3j dzj ded ™ Mmd3j Mj 2 tOL dzd ydz -

383



o,

. 0. aJfyroerdle, rR.I. [os[ oz ]
Hjteds 2 Ed

1 OydsdzOdz dz 2 dMmidzj Hise Olsj dz' S d2 W

fArefrt IOV RE 3 IARTRY[HSRM R U {
gl [Bouv)]l o[ S[RIRC 1 J[J4JouvUuRrR J 38 [sSRM

[jsHBd dSdjSdveds? HJBOBIS]d dJhhdjHss O
f5lsj dzyd OdzO 990 WO (issaHtyg 2 fjlsEAMSR D dRflm{dO M yj dz' ¢
jifasWdLduimMSdr d bwOdhfstsd 5 Mes2imss, Mt
Mos2Mmlsoe ® Al oHsd dqLBljted Hdv Isj i)kt
MistezClkzte® d W OL o tigjo r ity ighsis i dzcHjO o Altj dafitdd dff Isj o3
S5Yj SO MOBSHIWWEL]] Obtdss Al eBddL d dddedd
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National Research Nuclear University MEPhI (Moscow Engineering Physics Institute),
Moscow, Russia

MODELING OF THERMAL AND TRANSPORT PROPERTIES OF
ALUMINUM AT HIGH PRESSURES

We studied the application of the embedded atom method (EAM) potential for aluminum to
study its thermophysical and transport properties, structure, and gihts@ising the molecular
dynamics method. The properties of Al along isotherms were calculated for temperatures from
300 K to 1500 K. The structure and phase state of Al at high pressure and temperature were
analyzed. The seliffusion of Al atoms nearhe melting line is estimated as a function of
pressure.
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NUMERICAL SIMULATION OF MAGNETIZING
PROCESSES OF NIKEL NANOWIRES AND NANOBALLS GROWN
IN
SUPERFLUID HELIUM

The present work is dedicated to numerical modeling of magnetization processes of N
nanoparticles ensembles acquired by pulsed laser ablation of metallic target in He Il. The
characteristic feature of the systems under study is their heterogeneous composition. One
fraction of particles is represented by thin nanowires (with diameterd ofm strictly)
meanwhile the other corresponds to a-shlped particles that can obtain diameters from 8 to
500 nm. A relevance of the model was verified by comparing its calculation results with
SQUID-magnetometry data.
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SHOCK WAVE ATTENUATION IN A CHANNEL WITH
PERIODIC OBSTACLES

The shock wave attenuation in dmels with obstacles was numerically investigated. In the
case of strong shock waves, approximate analytical relationships was obtained that relate the
wave velocity to gas parameters. It was shown that in the case of a strong blockage of the
channel,the hock wave coul dné6ét propagate.
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HIGH VOLTAGE ELECTRIC PULSE CONSOLIDATION OF
HAFNIUM CARBIDE

The process of highkioltage electropulseonsolidation of hafnium carbide powder was
experimentally studied. A criterion is established that defines the range of technological
parameters for creating dense consolidated materials. The results of an experimental study o
the microstructure of thebtained hafnium carbide are presented.

[iltsH o' MsCtotd lsds?2 1 dzj Cltetsd B £dz iy
sCtslsj i3 j eOskcdy A CjttOddyuimsSdn KOs |
CjRBHG 7 djlOddse f(sLotdYjls dsCOddL
stesROG dzdiIsfgaB ¢ ®  dsBfddn ls v A a3 Y YO Ml yd
j dzhd o degse s dzOGtcj 90O BOIjtedOdz o L sdzOR
l]’dzOfrjlscfudzfd3 Jeés owLGCtsMmlis! fnded 3 O
YU Mets?2 HjWsteddOydd &EOlsj ted OdzO Us 5y
) tdjShteduimises doifrza MO (M° Ody
BHdso 6] B dedzls G ts osLH]j2Misadw ]l @) r O
Is o MS 5MC ttetsls dzlz » HijVWsteOyd?
Odedzlz ¥ o 5B 2O Mis{o & 1 dgls OF Is @ 5 tc B
ktezClbkter StdhtddHdtts Oddzs G s B
f slbdtshlsd sCO o Ltsdzj o3 3 O
Chhk ¢ldjShtedyujmStscets oL te
n 9 Ctsdzls OC Is dzts 2 5B d&zZOMls ¢

%%W%ﬁ““

SESBOHBQOO LR TWO TR
~
N
NS o

FSEQQF -

390



Ctedlbduj MS s L dzOyjjezd jtf @Feftftctdstiptshifisten dldsts $c@ dzj €
aLter 9 CtsdzsOCIsOe

2X & 2
Wsrb (1)

GH T § slstsw dzdzOWi J eslsizy WOEHRDZOT,; T Isj B j 6Ok

Cdf jdedvw (fslsjtew { totsehts HoPdtET ied ) S SABIOL tsdiBd
s BY j ePskzets?

CCMyjtod3j delsOdz dzs 5SS OL OO o 5L dBisy dzts fils -
BjlssHEBE o' M o tsd Is @ X tsidalp s te ORIz df tsfiieats
G OWdzd W . lttso j HBYC otsfdg Ssdeididsd] dMmMdzj H
fsdzz yj dedzr 7 BBKOL Yysses SCOteBdHO cOWdedw. 1 tg
COteBdHO G OWdedw, fsdzz yj dedetscts i3jIstsHisds o
Codemsdzd B HI dz 2O ted M. 1. 10 tdf.
tcOMftej Hj dzj dad W Lodzj d3d dzlsts e Hf d C 9 t
or Ml cotbd sdzes? CdemMsdzdH Oydd.

RTINS ——"—
W a0 W w0 e 0 Wm0

||H\Wm1 Uine
’“’I

m';LrJ“I ‘ .
tdf. 1. [dCtsmist tdm. 2. f[d¢
coWdedw, CtdmMsdzdHc OMY tojHjdzi dadw H-
o' MsCsotsdz Isdz" &3 sBteOL YyoO.

s NS ddlsjcOlktsr

1. GrigoryeVvE.G., OlevskyE.A. // ScriptaMaterialig 2012,Vol. 66,Issue9, p. 662665.

391



J . rR. LtRZRLS . gifigi(ﬂtﬂrilsﬁtRIrwsl
.I'[ rt R

Bl jHddgj dedz” 2 o dzfyls d Is Iz Ist tsfr]ffnc[squCts:lsgfﬂﬁj@mpcsdzqz C
ANjHjtOd dg 2 dmMmdzi Hise Olsj dz' MEd2 yJj dzlsts

das. 1. 1. wjBy dzso0O t sMid2MSs?2 OCOH

moét dsuvtREURSR [ o1t 1{41d RURARRLJ

LJtrrrdrvdovrtfrRfT 10 Jer Ll of S[R

]l w©OBtlk] dMmMdzjHtss Odr ROwLOSIjtedhisdsd ddzdy

Gistej dedw o dzOdztss,jmogafglsqaﬁq Al BN MAD HBiI dzOL | to

Jfjnjdjd LOosdmddsmisd MSstshisd cstejddy o
dBf zdz MO s q’dztslsdzBfr]Isq’ Hdzv  dzOdesls j B s @ Al

B rOdzdL di3d 6 OSydd Hted ddzdyddtese Odzdd dzOdztsls j e

L.l. GRISHIN', A.YU. DOLGOBORODOW?, V.G. KIRILENKO?,
M.A. BRAZHNIKOV?

1 Joint Institute for High Temperatures the Russian Academy of Sciences, Moscow
°N.N.Semenov Federal Research Center for Chemical Physics of the Russian Academy of
Sciences, Moscow

CHARACTERISTICS OF LASER INITIATION AND BURNING OF
NANOTEMITES BASED ON ALUMINUM

In the present work, there were studied the characteristics of the ignition and flame
propagation in nanothermites caused by laser pulse radiation. Al/CuO Al/Bi203, nanothermites
manufactured with the use of ultrasonic mixer were tested. The dependences of the burning rate
and the energy of the initiating laser pulse on the density were determined for Al / CuO
nanothermite. Assumptions have been advanced regarding the reactioanimecupon the
initiation of nanothermites by laser radiation.
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SarovPhysical & Technical Instituté National Research Nuclear University MEPhI
(MoscowEngineering Physics Institute$arov, Russia

USE OF MATHEMATICAL MODELING METHODS FOR
DETERMINING THE EFFECTIVE ACTION OF CHARGES IN
MODEL EXPERIENCES

The estimated pesfmance (explosiveness) of various explosives, such as trotyl, hexogen,
pentaerythritoltetranitrate, octogen and hexanitrostilbene, using automatic design systems, was
calculated. The method for calculating the explosive charge is based on numericalainodila
the explosion of an explosive charge in a lead bomb (Trautzl test). In the course of work, using
the computer simulation methods, studies were made of the working capacity of an explosive
charge in a lead bomb (Trautzl test) and the study of thénman excess pressure explosive
charge in higkexplosive fragmentation charges of a cylindrical and spherical shape. As a result,
of the study, models of a lead bomb (Trautzl test) were constructed in various software systems.
Computer simulation methodsewe used to construct models for the operation of -high
explosive fragmentation charges.
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INational Research Nuclear University MERMoscow Engineering Physics Institute),
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MATHEMATICAL MODELING OF THE FLOW OF
INCOMPRESSIBLE LIQUID IN A GEAR BOX
BY THE SPH METHOD

A computer code for thregimensional simulation of the flows of viscous incompressible
liquid by the Smoothed Particle Hydrodynamics (SPH) method in complex geometries with
moving parts has been developed. To validatenthmeerical algorithm, the results of numerical
simulations are compared with experimental data, as well as with the computational results
obtained by other authors by the finite volume method, in terms of the mechanical torque and
liquid velocity field for the problem of the gear box operation with rotating wheels partly
immersed in motor oil. Satisfactory quantitative and qualitative agreement between the results
has been obtained.
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