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®I3UKA BUCOKHUX EHEPI'TiI

3HalineHo MoauQikalio KOJIHEAPHUX €BOIIOINHUX PiBHSHD, 1O A€
3MOTy TOKpAIIUTH OMUCAHHS MapTOHHUX (YHKIIN po3mojiTy B 001acTi
MajiiX YacTUH I03/I0BKHBOTO IMITYJbCY Ta JOAATH BAaroMIIlli TEOPETHYHI
apryMEHTH 11010 TOSICHEHHSI WMOBIPHOI MOSBU PEKUMY HACHUYCHHS. (UJI.-
kop. HAH VYkpainu I"M. 3iH0B’€B)

e Snigirev, A. M. & Zinovjev, G. M. Exploring the origin of small — X saturation in the
collinear approach. Physical Review D 100, 094008 (2019).

Ha 0a3i Teopem Teopil aHaMITUYHOI S-MaTpUIll Ta AUCHEPCIAHUX
CIIBBIIHOLLICHb JJISI aMIUIITYJ MPY>KHOTO PO3CISIHHS TMOKAa3aHO, IO MPH
BUCOKHX EHEprifiX y BIJHOIICHHI peajbHOI YaCTUHU aMILNITYyAu A0 il
ySIBHOI YacTHUHU JOMIHYE BHECOK KpPOCHHI-HEMAapHOI KOMIIOHEHTH
aMILTITYd OJepOHA. ACHUMIITOTHYHO 111 BIJHOIICHHSI MalOTh MPOTUJICKHI
3HAKd ISl MPOTOH-MPOTOHHOTO Ta IMPOTOH-aHTUIIPOTOHHOIO PO3CISHb.
(€.C. Maptunos, I'.C. TepciMOHOB)

e Martynov, E. & Tersimonov, G. Ratio pg7(s) in Froissaron and maximal odderon approach.

Physical Review D 100, 114039 (2019).

Bnepiie oTprMaHo OTHOKOMIIOHEHTHE KBAaHTOBE PiBHSHHS cTaHy Ban
nep Baanbca ans TtBepaumx cdep 3 KBAHTOBOI CTAaTUCTUYHOI CyMH.
3anpornoOHOBaHUN AHANITUYHUM METOJl CaMOY3TOKEHOTO OOYMCIICHHS
BUKJTIOYEHOTO 00’€MY YaCTHHOK Y MIIbHOMY CEpPEOBHUII y3arajibHEHO Ha
CyMill TBepAuX c(ep TOBUIBHOTO YHMCIa PI3HUX PaJlyCIB TBEPIOrO KOPY.
3Hali/lcHe KBAHTOBE PIBHSIHHS CTaHy €KCTPaIlOJIbOBAHO JJISI YMOB BEIIUKUX
TYCTUH Ta Yy3arajbHEHO [JIs CyMIIIeW BUIYKJIUX TBEPAUX YaCTHHOK
NOBUIbHOI (opMHU ISl  PO3MIPHOCTEH MPOCTOpPY, OUIBIIKMX HiXK 2.
(K.O. byraes)

e Bugaev, K. A. Self-consistent analysis of quantum gases of hard spheres beyond the Van der
Waals approximation. The European Physical Journal A 55, 215 (2019).

Cdopmynr0BaHO MOJIENIb YTBOPEHHS 3BOPOTHUX HYKJIOHIB BaXKKHUMU
Oap1OHHUMH pe3oHaHCcaMu y NPOTOH-SACPHUX 31ITKHEHHSIX.
(M.I. Topenmireiin)

e Panova, O., Motornenko, A., Gorenstein, M. I., Steinheimer, J. & Stoecker, H. Backward
nucleon production by heavy baryonic resonances in proton-nucleus collisions. Physical
Review C 100, 054617 (2019).

B paMkax po3BUHYTOI IHTEIPOBHOI T1APOKIHETUYHOI MOEI1 BUSBICHO
CXOXICTh MPOLIECIB «M’SIKOT (PI3MKM» B 3ITKHEHHSIX SAEp 30J10Ta IpU
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eHeprisix Ha HykjoHHy napy 200 I'eB na RHIC, cBuHLio mipu eHeprisx
LHC 2.76 1 5.02 TeB Ta kcenony mnpu 5.44 TeB. (FKO.M. Cuniokos,

B.M. IllanoBan, M.Jl. AxumMamMOETOB)

e Adzhymambetov, M. D., Shapoval, V. M. & Sinyukov, Yu. M. Description of bulk
observables in Au+Au collisions at top RHIC energy in the integrated hydrokinetic model.
Nuclear Physics A 987, 321 (2019).

TepMonrHAMIYHO Y3TOKEHY MOJENb CEPEAHBOTO OIS 3aCTOCOBAHO
JUIsL OMUCY MIUIbHUX OO30HHMX CHUCTEM IIpU BUCOKIM Temmeparypi 1
HYJIbOBOMY XiMIYHOMY ToTeHmiami. IlokasaHo, SKIIO NPUTATYBaJIbHA
KOMIIOHEHTa CEPEIHBOTO MOJs € HACTUIbKK CHIJIBHOIO, IO MOPYIIYETHCS
yMOBa CTiMiKocTi cucteMu (edexkTMBHA Maca YacTHHOK Oiibiie abo
JOPIBHIOE HYJIO), TO y MYJbTUOO30HHIA CHUCTEMI BHUHUKAaE (a30BUH
nepexig 1-ro pomy 1 yTBOPIOETHCS CKaJIsIpHUWA TMOJBOBUUA KOHJICHCAT.
3’sicOBaHO, 10 B MPUCYTHOCTI KOHAEHCATY JO03BOJICHI CTaHU CHUCTEMHU
ICHYIOTh 32 YMOBH HYJIbOBOi €()eKTUBHOI Macu 4aCTHHOK, TOOTO 0O30HHI

KBa314aCTUHKHU CTaloTh Oe3MacoBuMH. (J1.B. AHUMIIKIH)

e Mishustin, I. N., Anchishkin, D. V., Satarov, L. M., Stashko, O. S. & Stoecker, H.
Condensation of interacting scalar bosons at finite temperatures. Physical Review C 100,
022201(R) (2019).

TEOPIS SIJIPA TA SIAEPHUX PEAKIIA

3 BUKOPHUCTaHHAM METOAY cTepeorpadiuHoi NpoeKIii TPUBUMIPHOTO
IMITYJIbCHOTO MPOCTOPY Ha YOTHPUBUMIPHY cepy OJMHUYHOTO pajiyca
OTPUMAHO PO3B’S30K  JIBOYACTUHKOBOTO  IHTEIPAJIBLHOIO  PIBHSHHS
Jlinmana-IlIBiHrepa 3 KyJOHIBCHKOIO B3a€EMOJIEI0 MPHU BIJI’€MHIN €HEPTii.
Bnepmie oaepxaHO aHaNITHUYHI BUpPA3u JJ1 TPUBUMIPHOI KYJIOHIBCHKO1
MaTpHIll TEPEXoly Y BUNAAKY APOOOBUX 3HAUYEHb MapaMeTpa B3aeMOIl.
(B.®. XapueHko)

e Kharchenko, V. F. Analytical solutions for three-dimensional Coulomb transition matrix at
negative energy and integer values of interaction parameter. Canadian Journal of Physics
(2019) doi:10.1139/cjp-2019-0338.

3anpornoHOBaHO HamiBPEHOMEHOJIOTIYHY (PI3UYHO OOIPYHTOBaHY
MOJIeJIb TOPYIICHHS 3aps0BOi HE3aJEKHOCTI Ta 3apsjaoBOi CHUMETpii
KOHCTAaHTH  MIOH-HYKJIOHHOTO  3B’SI3Ky, fKa TNPHUIYCKAE  MPSIMO
MPOTOPIINHY 3aJ€KHICTh MOH-HYKJIOHHUX KOHCTAHT BIJl Mac HYKJIOHIB i
M1-ME30HIB, 110 O0epyTh ydacTh y B3aemojii. Ha ocHOBI 3amponoHoBaHO1
MOJIeJIi BCTAaHOBJICHO, IO 3apsiIoBa MOH-HYKJIOHHA KOHCTaHTa 3B’A3KY Ha


https://doi.org/10.1139/cjp-2019-0338

BEIMUUHY ~7% TIEpeBUIIlyE HEUTpalbHy IMOH-HYKJIOHHY KOHCTaHTY
3B’SI3KY, IO CBIIYMTH MPO CYTTEBE MOPYIICHHS 3apsSg0BOI HE3AICKHOCTI
SICpHUX CHJI II0 BIIHONIICHHIO JIO ITIOH-HYKJIOHHOI KOHCTaHTH.
(B.A. babenko, M.M. IletpoB)

e baGenko, B. A. & Ilerpos, H. M. O HapymeHuu 3aps0BOil HE3aBUCUMOCTU U 3apsI0BON
CHMMETPHH KOHCTAaHThI IMOH-HYKJIIOHHOM CBs13U. A0epras gusuxa 82, 541-552 (2019).

MATEMATHYHI METOJIU B TEOPETUYHIN ®I3UIII

Mopens TeMHOi MaTepii, MoOyAOBaHy Ha OCHOBI1 y-e(OpPMOBAHOI
TEPMOJAMHAMIKH, PO3BUHYTO JJIi OMUCYBAaHHS MPOQUIIB T'YCTHHH Tajlo 3
TEMHOI MaTepii HABKOJIO KapJIMKOBUX TaJaKTHUK. J[Ji1 1bOro BBEJIEHO K-
aHanoru piBHsHHs JleliHa—Emaena 1 3HaiiieHo iXH1 po3B’si3Ku. Pe3ynbraTu
MOKa3ylTh, MO u-nedopmaliis 3abe3reduye MOKpaIleHe Y3ToJKEeHHS 13
CIIOCTEPE)KYBAaHUMHM JAHUMH, HIXK icHyroul mojneni (moxens T. Xapko Ta
mozaenb HaBappo—®penka—Baiita). Po3risHyto MoxnuBui (Hi3uuHUN

ceHc mapametpa u. (O.M. I'aBpunuk, [.I. Kauypuk, M.B. XenamBiii)

e Gavrilik, A. M., Kachurik, I. I. & Khelashvili, M. V. Galaxy rotation curves in the p-
deformation based approach to dark matter. Ukrainian Journal of Physics 64, 1042 (2019).

Jns monenmi  boze-AWHIITallH-KOHACHCATHOI TEMHOI Martepii 3
MOBUIBHUM OOEpPTaHHSIM 32 YMOB PIBHOBAaru 0OYMCICHO CTATUCTUYHY CYMY
Ta MAaKpOCKONIYHI BEIWYMHM, $SIKI TOPIBHAHO 3 pe3yibTaTamu, IO
BUILUIMBAIOTh 13 pO3B’si3Ky piBHsSHHS ['poca-IlitaeBcbkoro. Ha ocHOBI
sHalienux ¢yHkmii IpiHa omepaTopiB NpPOCTOPOBOI  €BONIOIGT B
yHIiKOBaHUM crioci0 chopMyIbLOBAHO I'PAaHUYHI YMOBH 33/1adi Ta YMOBH
3aCTOCOBHOCTI ~ HabOmwkeHHs  Tomaca-®epwmi. 32  JIOMOMOTOI0
neopMyBaHHS KOMYTAIlIMHUX CHIBBIAHOIIEHb [JII MAaKPOCKOITIYHOI
XBWIbOBOI (YHKIII Ta BIAMOBIAHOI Moaudikamii piBHsIHHS ['poca-
[liTaeBCHKOTO  OJIEp’KAaHO TMPOCTOPOBUM PO3MOALT TEMHOI Martepii,
noAlOHUN 710 MoAeNl 3 00epTaHHSM, 10 JOOpE OMHUCYE CHOCTEPEKYBaHi
naHi. Takuid MIAX1Q A0 BJIACTUBOCTEH TEMHOI Marepii MPUBOJIUTH 10
MPOCTOPOBOI HEOTHOPITHOCTI EHTPOIII Ta 3aJEKHOCTI PO3IMOILTY Bif
TeMIeparypu (HMKYOI 3a TeMIeparypy 003e-KOHAeH caIlli).
(A.B. Hazapenko)

e Nazarenko, A. V. Partition function of the Bose-Einstein condensate dark matter and the
modified Gross-Pitaevskii equation. International Journal of Modern Physics D (2020)
doi:10.1142/S0218271820500182.



https://doi.org/10.1142/S0218271820500182

PosrnsHyTo 'y BeaMKOMYy KaHOHIYHOMY aHcaMOjl  CTaTHU4HI
eKCTpEeMalibHl YOpHI JipH, [JIs KOXHOI 3 SKHUX, 3a BHU3HAYCHHSM,
BUKOHYETHCSI €KBIBAJICHTHICTh €JICKTPUYHOIO 3apsiiy 1 Macu. 3a YMOBH,
M0 TakKl YOpHI JipU y MTPOCTOPl PO3MOIIICHI PIBHOMIPHO, 3HANIEHO
eheKTUBHY Macy MNpOOHOT YaCTHMHKUA 1 CEpPEeAHI0 3aTPUMKY Yacy Y
JOMYyCTUMHUX TOYKaX MPOCTOPY 3 ypaxyBaHHSIM Jii  rpaBiTarii
HABKOJIMIIIHIX 4OpHUX Jip. i (ikcoBaHOTO THMY CTaTUCTUKH, SIKI1H
HJIATal0Th €KCTpeMaIbHI YOPHI JIIpH, BUBYEHO 11 BIUIMB HA Il BEIMYUHMU.
[Ipy 1mpOMY CTaTHUCTHKA BPaxXOBYEThCS Yepe3 CTATUCTUUYHY Bary, ska
NPUIUCYETHCS KOHQIryparlii 13 MeBHOTO (PIKCOBAHOTO YHCIa YOPHUX IIP.
Taki Barum B3sTO 13 cTatucTUKU bo3e-AiHmralina, ®epmi-/ipaka,
KJIacM4YHoi Ta 1H(IHITHOI CTaTUCTUKU. 3rajiaHl  XapaKTePUCTUKU
o0uncieHo (METOJIOM CEPEeAHBOTO TMOJisA), YHAOYHEHO Ta 3pOO0JIEHO
BHCHOBKHM Mpo BuauMi ehekTu KoxkHoi 13 cratuctuk. (O.M. T'aBpuiuk,
A.B. Hazapenko)

e Gavrilik, A. M. & Nazarenko, A. V. Statistics effects in extremal black holes ensemble.
International Journal of Modern Physics A 34, 1950215 (2019).

B pamkax 3aranpHOi mOpoOdEMH  PO3AUICHHS 3MIHHUX IS
IHTETPOBHUX TaMiTbTOHOBHUX cucTeM i3 gl(n)-3nauammu matpumsamu Jlakca,
0 3aJ0BOJIBHSIOTH KBamgpaTWU4Hi JyXku IlyacoHa 13 3araJbHUMU
KOCOCUMETPUYHUMH [-MaTpHUIIMH, 3HAWJACHO (B TEpMIHAX KOMIIOHEHT
BIIOBIIHUX I-MaTpHIlb) JOCTATHI YMOBH, SIKi TapaHTYIOTh, IO ‘‘MariyHUi
petent CkisgHIHA® TPOAYKYy€ KAaHOHIYHI KOOPJAWHATH. PoO3rIIsIHYTO
npukiaag  gl(n) ® gl(n) —3Ha4HOI KOCOCUMETPUYHOI F-MaTpHIl, IO
3aJI0BOJILHSIE OTpHMaHI YMOBH, 1 3HaWJeHO Kjac omeparopiB Jlakca, s

AKUX  OTpUMaHUW Ha0lp KaHOHIYHMX  KOOpDJMHAT €  TIOBHUM.
(T.B. CxpunHuk)

e Dubrovin, B. & Skrypnyk, T. Separation of variables for quadratic algebras and skew-
symmetric classical r -matrices. Journal of Mathematical Physics 60, 093506 (2019).

HAHO®I3UKA, PIBUKA HU3bKOBUMIPHUX CUCTEM

BuBUEHO €JlEKTPOHHI CTaHWM MAacCUBHHMX ()EPMIOHIB 13 TNCEBAOCHIHOM
OJMHUIIA HAa TEKCOTOHAJIBHIM TIpaTIll 3 JOJATKOBUM aTOMOM B IIEHTPI
MIECTUKYTHUKA (Jaicrparka) B MOPUCYTHOCTI 3apsJPKEHOI JOMIIIKH.
3Hali/IeHO 3B’sA3aH1 €JICKTPOHHI CTaHU Y BUNAJKaX pajialbHO CUMETPUYHOI
MOTEHIIAIPHOT MU Ta PETYyJSIPU30BAHOTO KYJIOHIBCHKOTO TOTCHITIAIY.
[TokazaHo, 10 Tpu OUIbIIAHHI 3apsiAy JAOMINIKM EHEPreTHYHi PiBHI
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3B’SI3aHUX CTaHIB BUXOJMSITH 3 BEPXHBOTO 1 IEHTPAIHHOTO KOHTHHYYMIB 1
3aHYPIOIOTHCA 3a JEAKUX KPUTHUYHHMX 3HAYCHb 3apsly B LIEHTPAJbHUM 1
HUOKHIM KOHTUHYYMHM, BIJANOBIJHO, peai3yl0ouyd TaK 3BaHE SBHUIIIC
aTOMHOTO KoJancy st pepMioHIB 13 MCEBAOCHIHOM OfuHuUL. B maiic-
MOJIeJTi 3HANIEHO, 110 ICHY€ Oe3/IUCTIepCHA 30Ha Y BUMAJIKY MOTEHIIaTbHOT
SIMH, OJHaK BOHA BIJACYTHS IS KYJIOHIBCHKOTO IMOTEHIIATY. AHaIITHYHI
pe3yJabTaTd OTPUMAHO I CHEPreTUYHUX PIBHIB  (PEPMIOHIB Yy
NOTCHINIABHIM sIMI  TOOJMU3Yy TpPaHUIL KOHTUHYYMIB. Y BUIAIKY
KYJIOHIBCHKOTO TMOTEHIIaly MOKa3aHo, [0 aHAJIITUYHI PO3B’A3KH ICHYIOTh
JUIS. 3JIIYEHHO HECKIHYEHOI MHOXWHHU 3HA4€Hb 3apsaay JOMIIIKH MpHU
(GikcoBaHMX 3HAaYeHHAX 3B’sA3kiB  aromiB. (wi.-kop. HAH VYkpainu

B.II. I'ycunin, E.B. I'opOap)

e Gorbar, E. V., Gusynin, V. P. & Oriekhov, D. O. Electron states for gapped pseudospin-1
fermions in the field of a charged impurity. Physical Review B 99, 155124 (2019).

[loOynoBaHo  Teopiro  MOJspU3allli  BaKyymMy  KBaHTOBaHOTO
CIIIHOPHOTO TIOJIA 32 HasBHOCTI TOMOJIOTIYHOTO AC(HEKTY y TBOBUMIPHOMY
npoctopi. (wi.-kop. HAH Vkpainu FO.O. Cutenko)

e Sitenko, Y. A. & Gorkavenko, V. M. Induced vacuum magnetic flux in quantum spinor
matter in the background of a topological defect in two-dimensional space. Physical Review D
100, (2019).

Chouparounch Ha KBaHTOBY Teopito criHopHoro monst J[lipaka,
3HAWJIEHO y3arajJbHEHUW ONEpaTop CHIH-OpPOITaJbHOI B3a€EMOMII, SKUHI
INUISIXOM  MOr0  BUKOPHUCTAHHS Yy  HEPEISTUBICTCBKOMY  PIBHSHHI
[Ipeninrepa 3abe3neuye MOCHIAOBHUN OMNKMC BIUIMBY CIIH-OPOITaJIbHO1
B3a€EMOJIIi Ha EJEKTPOHM, IO PYXAIOThCA Y 30BHIIIHBOMY MOTEHII1aI.
ITokazaHo, 110 IIei omepaTop KpiM 3arajbHO BiIOMOI mompaBku Tomaca-
dpeHkeas MICTHTH IIIe i JOJATKOBUII BHECOK, HEBIJIOMHH paHiie. (aka.

HAH VYxpainu B.M. Jlokrtes, JI.C. bpuxuk, O.0. €peMko)

e Eremko, A. A., Brizhik, L. & Loktev, V. M. Generalized spin-orbit interaction and its
manifestation in two-dimensional electron systems. Ukrainian Journal of Physics 64, 464
(2019).

TeopeTuyHO AOCHIKEHO BIUIMB Jedopmallii Ha PO3CIIHHS HOCIIB
CTPYMYy PE30HAaHCHHUMHU CTaHaMH, 10 YTBOPIOIOTHCS B EIECKTPOHHOMY
cnekTpi rpadeHy 3a HasBHOCTI TOYKOBHUX JOMIIIOK. 3ampONOHOBAHO
MEXaHi3M 301IbIllIeHHS OOEPHEHOr0 4Yacy pPO3CISHHS HOCIiB CTpyMy 3a
PaxyHOK 3CyBY €HEprii pe3oHaHCy, SIKUM, y CBOIO 4UEpry, peani3yeTbCs
BHACJIIIOK 3MEHIICHHS 3a OJHOOCHhOBOI JedopMarlii BEIUYUH 1HTETPAJIiB
NEPECKOKY MK HaWOIMKYMMM CycijaMu Yy Kpuctami-matpuii. Ha
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npukiaa mozeni Jligmmuisg s JOMIMIOK  3aMillieHHs Ta MOoJei
Aunnepcona-®ano ans agatomiB. OTpuMaHO 3a1€XKHOCTI AedopmaliiiHol
BaplaTUBHOCTI mupuHU Tiky [pyae sk ¢yHkmii eseprii ®Depwi,
KOHIIEHTpalii JOMIIIOK Ta JOMIIIKOBOrO TMOTeHIiany. JlerampHo
pPO3MISIHYTO BIUIUB aAedopmariiiinoro norteHmiany. (akaax. HAH VYkpainu
B.M. JlokTtes, }0.B. Ckpunuuk, C.I'. [llapanos, B.O. [1IyOuwuit)

e Shubnyi, V. O., Skrypnyk, Y. V., Sharapov, S. G. & Loktev, V. M. Effect of resonant
impurity scattering of carriers on the Drude-peak broadening in uniaxially strained graphene.
Physical Review B 99, 235421 (2019).

3anponoOHOBAHO JIBa THUIM 3arajlbHUX IHTETPOBHUX HEIIHIHHHUX
CUCTEeM Ha O€e3MEeXHUX KBa3l0OJHOBUMIPHUX PETYJIAPHUX TIpaTKax.
3anmponoHOBaHO Crocid 00’ eqHAHHS KOJUBHOT MIACUCTEMU TO0BOTO THUITY
3 MiJICUCTEMOI0 CaMO3aXOMHUX €KCUTOHIB B €JUHY IHTEIPOBHY CHCTEMY,
THM CaMUM 3HAYHO PO3IIUPUBIIHN KOJIO PeaTICTUUHUX (PI3UYHUX 3a]1ad, 10
JIOMYCKAIOTh CTPOre MOJEIIOBAHHA. 3HAWJICHO ACKUIbKAa HANBAKIMUBIIINX
FYCTHUH, CTOCOBHUX [0 HECKIHUYEHHUX 1€pApXiid JOKaJbHUX 3aKOHIB

30epexenns. (0.0. BaxaeHko)

e Vakhnenko, O. O. Four-component integrable systems inspired by the Toda and the
Davydov-Kyslukha models. Wave Motion 88, 1-12 (2019).

JlocaiKeHO BIIAaCTUBOCTI BKJIAQJICHUX COJIITOHIB (TOOTO COJIITOHIB, IO
ICHYIOTh HE3BXKAIOUM HA HASIBHI PE30HAHCH 3 JIIHIMHUM CIIEKTPOM 1 MalOTh
JUIIE 130JIbOBaHl 3HAYEHHS WIBUJIKOCTI) B JAHCKPETHOMY IMOJBITHOMY
pIBHSIHHI CcHHYC-I'OpJIoH 13 B3aeMOJII€l0 HAWOIMKYMX Ta HACTYyIMHHUX
cycimiB. Taka mopaenb omucye MacuUB KOHTAKTIB THUIy HAJIPOBIIHUK/
(hepoMarHeTUK/HaAMPOBIIHUK B TMPUCYTHOCTI 30BHINIHBOTO MOCTIHHOIO
cTpyMy. B 3ajiexHOCTI BiJ 3HaKy B3aeMOJIIi BOHAa MOXE TpaTh SK
JNECTPYKTUBHY, TaK 1 CIIPUATIIMBY POJib B YTBOPEHHI BKJIaJICHUX COJIITOHIB.
OO6nacTh ICHYBaHHSI BKJIQJGHMX COJITOHIB 3aJ€KHUTh B HIUPUHU
JIHIAHOTO CIEKTPY: MOro 3BYKEHHS PO3MIMPIOE OOJACTh 1CHYBaHHS

BKJIaJICHUX COIITOHIB 1 HaBnaku. (f.0. 3omnorapiok, [.O. Crapoay0)

e Starodub, I. O. & Zolotaryuk, Y. Fluxon interaction with the finite-size dipole impurity.
Physics Letters A 383, 1419-1426 (2019).

Po3BUHYTO MiAXiJ Jyisi BU3HAYCHHS OJHOTOYKOBHMX B3a€EMOJIN 3a
HAssBHOCTI 30BHIIIHIX IIOJIB B HAMIBOPOBITHUKOBUX TE€TEPOCTPYKTYypax.
XapakTepHOI OCOOJIMBICTIO HBOTO MIAXOAY € ACHUMNOTOTHYHUN METO],
SKUM OCHOBAaHO Ha OJIHOTOYKOBIM ampokcuMallii OaraTtomapoBHUX
reTePOCTPYKTYP, 110 MepedyBatoTh il BIUIMBOM MOTEHIIATy 3MIIIEHHS. Y
IPaHUINl HYJIbOBOI TOBIIMHMA OTPUMAHO MATPHUIO 3B S3KY IS
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JBOCTOPOHHIX TPAaHUYHUX YMOB Ha XBWIbOBY (YHKIIIIO B TOYIII
CUHTYJSIpHOCTH. BuBUEHO 3aleXHICTh KOE(IIMIEHTIB BIIAOWUTTS Ta
NPOXO/)KEHHS  BiJl  MOTEHIiany  3MimieHHsI. Po3po0ieHo  kinbka
OJTHOTOYKOBUX MOJEJIEH IIJIsi JBO- Ta TPUIIOTIOCHUX HAMIBIPOBIIHUKOBUX
npuwiaaiB. BBeAeHO TOHATTS TOYKOBOIO TPAH3UCTOPA, /1€ BCTAHOBIICHO
ICHYBaHHS HAJ3BUYAliHO TOCTPUX TIIIKIB, 110 BHUHUKAIOTH MPU 3MiHI
NPUKIAJACHOT HAMpPyTH 1 YTBOPIOIOTH PE30HAHCHY MHOXKHUHY JJIS JAaHOI

onHOTO4YKOBOI B3aemoii. (O.B. 3omoTaprok, 5.0. 3om0Tapok)

e Zolotaryuk, A. V., Tsironis, G. P. & Zolotaryuk, Y. Point interactions with bias potentials.
Frontiers in Physics 7, 87 (2019).

[ToOyaoBaHO METOJ ONHMCAHHS EJIEKTPUYHOTO MOJISI B CIOHTAHHO
MOJISIPU30BAHOMY 130TPOIMTHOMY HEMOJSPHOMY JICJIEKTPUKY. Y3arajbHEHO
dbopmyny ['enbMrosibiig s €IEeKTPUYHOI CUJIM, fKa i€ Ha eJIEeMEHT

00’eMy [IE€JNEKTPUKA, 3 ypaXyBaHHSIM BHECKY CHOHTAHHOI MOJISIpHU3allii.
(M.J1. TomueHKo)

e Tomchenko, M. D. Electric field and electric forces in a spontaneously polarized nonpolar
isotropic dielectric. Ukrainian Journal of Physics 64, 509 (2019).

3anpornoHOBaHO CTparTerii, 1m0 JalThb 3MOTYy ONTHUMI3yBaTH
TEJENOPTALIl0 CTaHy MOJM KBAaHTOBOIO CBITJIa Kpi3b TYpOYJIEHTHY

atMocdepy. (A.O. CemeHOB)

e Hofmann, K., Semenov, A. A., Vogel, W. & Bohmann, M. Quantum teleportation through
atmospheric channels. Physica Scripta 94, 125104 (2019).

Hocmimkeno (i3uKy MEpeHOCY €JNEKTPOHIB Ha BEJUKI BIJCTaHI B
HAaHOPO3MIPHUX MOJEKYJISIPHUX CTPYKTypax, M0 SBIAIOTH COOOI0
MOJIEKYJIIPHI TIPOBITHUKY 31 CTPYKTYPHUMH TOBTOPIOBAHIUMH OTHUIISIM.
OTpumaHO aHANITUYHI BUpa3ud ISl TYHEJIBHOTO CTPyMYy Ta TOSCHEHO
3aJIeKHICTh BOJBT-aMIIEPHUX XAPAKTEPUCTUK MOJIEKYJISIPHOTO MPOBIIHUKA
BIJ TOBKWHHU HOTO BHYTPIIIHHOI YACTHHH, a TAKOX BU3HAYCHO MapaMeTpu
CynepoOMIHHOI MOJIEl, BUKOPUCTAHOI [IJIi OTPUMAaHHS aHAJITUYHUX
dopmyn. (wr.-xkop. HAH Ykpaiau E.I'. ITerpoB)

e Petrov, E. G. Modified superexchange model for electron tunneling across the terminated
molecular wire. Physica Status Solidi B 256, 1900092 (2019).

OTpuMaHO aHAMTUYHI (POPMYIIH, Kl € 3PYYHUMH [IJIsi ONMUCYBaHHS
CKCTICPUMEHTAIBHUX PE3YyJbTaTIB CTOCOBHO TYHEJBHOI IPOBIIHOCTI
MOJICKYJIIPHHUX JIAHITIOKKIB. [IpoIeMOHCTpPOBAaHO IIMPOKI MOKIHUBOCTI
MOJIU(IKOBAHOT CYNMEPOOMIHHOT MOJENI JJIs1 PO3yMIHHS MEXaHI3MIB
dbopMyBaHHS  MPOBIAHOCTI, IO TMPOSBHIOCS TIPU  aHATI3yBaHHI



KOTEPEHTHOTO TYHEJIIOBAaHHS €JEKTPOHIB Kpi3b ajKaHOB1 JIAHITFOXKKH,
OPUKPIMIIEH] A0 €JIEKTPOIIB PI3HOMAHITHUMHU SIKIDHUMHU TpynaMu. (Wii.-

kop. HAH VYkpaiau E.I'. [Terpos, €.B. IlleBueHKO)

e Petrov, E. G., Shevchenko, Ye. V., Snitsarev, V., Gorbach, V. V., Ragulya, A. V., Lyubchik,
S. B. Features of superexchange nonresonant tunneling conductance in anchored molecular
wires. AIP Advances 9, 115120 (2019).

Po3BUHYTO TEOpit0 MOTJIWHAHHSA EHeprii MarHeTHOI KOMIIOHEHTH
yIBTPAKOPOTKOTO JIA3€PHOTO IMMYJIbCYy METAJIEBUMH HAHOYACTHHKAMHU.
JI11 HaHOYACTHHOK, IO MalTh (OPMY CIUTIOIMIEHOI'O YU BHUTSITHYTOTO
chepoina peTeabHO BHBYCHO 3aJICKHICTh II€T €HEprii Bia opieHTalii
MarHeTHOrO TOJsl BIJHOCHO oOci oOepTaHHs cdepoifga, CTYNEHIO HOro
BIIXWJICHHS BiJ cepudHoi GOpMH Ta TPUBAIOCTI JA3EPHOTO IMITYIIBCY.
(M.I. I'puropuyk)

e Grigorchuk, N. I. Influence of nanoparticle surface and shape on the dipole magnetic

absorption of ultrashort laser pulses. Condensed Matter Phys. 22, 33701 (2019).

TynentoBanHs enekTpoHa uepe3 Oap’ep y OiHapHux InAs/GaAs
KBAaHTOBUX CTPYKTYypax, B SIKHX € KBAHTOBUU JpIT Ta KBAaHTOBA TOYKa,
ONMCAHO B TEPMIHAX JIOKAJII30BaHUX 1 JCIOKAII30BaHUX CTaHIB Ta IXHIX
CreKTpaibHUX po3noAutiB. Ilokazano goOpe y3roJKEHHS TEOPETUUYHUX
PO3paxyHKIB 3 ONTUYHUMHU EKCIIEPUMEHTAMHU [JIsi IUX HAHOCTPYKTYP.

(C.I1. KpyuuHnin)

e Filikhin, 1., Peterson, Th., Vlahovic, B., Kruchinin, S. P., Kuzmichev, Yu. B., Mitic, V.
Electron transfer from the barrier in InAs/GaAs quantum dot-well structure. Physica E: Low-
dimensional Systems and Nanostructures 114, 113629 (2019).

3HailIcHO TOYHUN pO3B’S30K 3aJayl 3aMKHEHOTO OIMCYBaHHS
HEaBTOHOMHMX JHWHaMIK a0CcOpOyBaJbHOTO JIBOCTAJIMHOTO JIAHIIOKKA
MapkoBa 3a MNPUCYTHOCTI CTOXaCTUYHOTO AUXOTOMIYHOIO MPOLECY Y
OpsiMidA YK 3BOPOTHIA MMOBIPHOCTSIX TIEPEXOAYy MIXK IOYATKOBUM 1
OpoMikKHUM cTaHamu. [lokazaHo, 1m0 11 JAWHAMIKA OMHUCYKOTHCS
nudepeHIiaIbHUMHA PIBHSHHSIMH YE€TBEPTOrO MOPAJIKY, 110 CBIIYUTH MPO
BHYTPIIITHIO HEABTOHOMHICTh JIBOCTaJiHHOTO a0CcOpOyBaIbHOIO JIAHIIFOKKA
MapkoBa 13 cToxXxacTMuHOW nmpsamoro mBuAKICTIO. (B.I. Tecnenko,
O.JI. KamitaHuyk.)

e Teslenko, V. I. & Kapitanchuk, O. L. A closed description of the non-autonomous dynamics
for an absorbing Markov chain with three states and random transition probabilities. Journal
of Physical Studies 23, 3002 (2019).
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https://ui.adsabs.harvard.edu/search/?q=author%3A%22Kruchinin%2C+S.+P.%22
https://ui.adsabs.harvard.edu/search/?q=author%3A%22Kuzmichev%2C+Yu.+B.%22
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®PIBUKA M’SIKOI PEHOBUHHU

3ampoIIOHOBAaHO 1/ICI0 OMHUCAHHS B3a€MOJIII KOJOIAHHUX YaCTHUHOK,
BUXOJSYM 3 TPUIYHIEHHS, [0 KOJIOIMHI YaCTUHKU € JKepelamMu
nedopmallii OCHOBHOTO CTaHy piAWHHOTO Kpucrtany. OCHOBHMM CTaH
PO3MOALTY MPYKHOTO IMOJIS CYTTEBO B1IOMpae MOXKIUBI Aedopmaliii 1 UM
BHU3HAYa€ OCOOJMBOCTI XapakTepy B3aeMOJli B PIAMHHUX KpHUCTanax. Y
paMKax Takoro mixoay mepeadadyeHo KyJIOHIBCHKUN XapakKTep B3aeMO/Ili
JUIST BEJIMKWX YacCTMHOK 3 JUIOJBHUM PO3IOIIJIOM JTUPEKTOpa B
XO0JIECTEPUYHOMY PIITMHHOMY KPHUCTAI, @ TAKOXK CYTTEBY 3MIHY XapaKTepy
B3a€EMOJIII MaJIUX YAaCTUHOK 3 KBAAPYIOJIHHUM PO3MOJLIIOM TUPEKTOPa B

CMEKTHUYHOMY piauHHOMY Kpuctami. (wi.-kop. HAH Vkpainu b.1.JIeB)

e Lev, B. l. & Kim, J.-H. Ground state and peculiarity of particle interactions in liquid crystal
colloids. The European Physical Journal E 43, 1 (2020).

B xiacnuH1M KOCMOJIOTIYHINA MOJZEN] 3 €KCIOHEHIINHHOI 3aJIEKHICTIO
HOTEHLIATY Bl (QYHAAMEHTAIBHOIO CKAISIPHOTO TMOJs OTPUMAHO
PIBHSIHHS, SIKE€ ONHCY€E TUHAMIKY MacmTabHoro (axropa st OyJb-sIKOTO
tuny BcecBiTy. 3a yMOBM HEOAHOPIAHOI 3MIHM CKaJISIPHOTO MO
OTPUMAHO HOBHI PO3B’SI30K, SIKMI ONMHUCYE €BOJIIONII0 BeecBiTy. (4i.-Kop.
HAH Vxpainu b.1. Jles, A.Il. Peberr)

e Rebesh, A. P. & Lev, B. I. Analytical solutions of the classical and quantum cosmological
models with an exponential potential. Physical Review D 100, 123533 (2019).

3anpoNOHOBAHO MPOCTY MOJENIb MOSICHEHHS E€KCIEPUMEHTAIbHUX
pe3yibTaTiB 3 00epTaHHS MPOAOBIYBAaTUX YACTMHOK B 30BHIIIHbOMY
€JIEKTPUYHOMY MoJii. [ Mozenb IpyHTY€EThCS HA KOJEKTUBHIN MOBEAIHII
CUCTEMH YaCTHHOK 3 i1HIyKOBaHUM JIUIIOJEHUM MOMeHTOM. (wi.-kop. HAH
VYkpainu B.1. JIeB)

e Lee, J.-Y, Lev, B. & Kim, J.-H. Analogue orientation control of a carbon fibre in a nematic
liquid crystal. Scientific Reports 9, 20223 (2019).

3anponOHOBAHO TEOPII0 KOJEKTUBHUX AU(DY3IHHUX TMPOLECIB Yy
CUCTEM1 KOJOIJHMUX YaCTUHOK B PIAMHHOMY Kpuctaii. OnucaHo
0CcOOMUBOCTI aUQy3ii, MO0 X MOXKHA CIIOCTEpIraTh EKCIEPUMEHTAIBHO.
3HaliIeHO 3aeXHICTh KoediienTa Audy3ii BiJ TeMIepaTypu Ta TYCTUHU
yacTUHOK. [loka3zaHo, 110 KOJIEKTUBHA JUQy3isi B CUCTEMi KOJOITHUX
YAaCTUHOK B PIAMHHOMY KPHCTaJll MOB’s3aHa 3 MPYXHUMHU Jedopmaliisimu
JTUPEKTOPA, K1 3yMOBJIIOIOTh JAJIEKOCSHKHY B3a€EMOJIII0 YACTUHOK. (aKal.
HAH Vkpainu A.I'. 3aroposniii, un.-kop. HAH Ykpainu B.1. JIeB)
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e Lev, B. I. & Zagorodny, A. G. Collective diffusion of colloidal particles in a liquid crystal.
Ukrainian Journal of Physics 64, 48 (2019).

Ha ocHoBi (opMaiiaMy HEPIBHOBAXXHOTO CTAaTUCTUYHOIO OIepaTropa
3aMpOINOHOBAHO HOBUM MIJX1JA JIJIi OMUCAHHSA MOBEIIHKKA CaMOTPaBITIBHUX
CUCTEM, SIKUW BPaxOBY€ MOKJIMBHU MPOCTOPOBO-HEOAHOPITHUNA PO3MOILIT
YaCTUHOK, XIMIYHOTO TOTEHIIAly 1 TeMmmepaTrypu. TeopeTuyHO
nepeadadyeHo OCOOJIMBOCTI CTOXACTMYHOI JWHAMIKM Ta IOBEHIHKHU
CaMOTPaBITIBHUX CHCTeM 3a pi3HUX yMoB. (wi.-kop. HAH Vkpainu
b.1. JIeB)

e Lev, B. I. Statistical induced dynamic of self-gravitating system. Journal of Mathematical
Physics 10, 687 (2019).

3HalIeHO CTalllOHApHUI PO3MOJALT HWMOBIPHOCTEH HAIpPyKEHOCTI
MAarHeTHOTO MOJsA, ILIO0 TEHEPYETbCS PYXOM 3apsAIKEHUX YaCTUHOK Y
m1a3Mi, a TaKOXK PO3MOIi UMOBIPHOCTEH ISl CHIIM, IO 1€ HA 3apsiKeHy
YaCTUHKY B TaKOMYy CEpEJOBUIII 3 YypaxyBaHHAM 1 B3aeMoOAii 3
€JIEKTPUYHUM Ta MarHeTHUM mnojsiMu y masmi. (akaa. HAH Vkpainu

A.T'. 3aropoanii, un.-kop. HAH Vkpainu B.1. Jles, B.b. Tumuuiiun)

e Tymchyshyn, V. B., Lev, B. I. & Zagorodny, A. G. Internal magnetic field distribution in
plasmas. Physics of Plasmas 26, 042120 (2019).

[IpoaHanizoBaHO B3a€MOII0 MOJEKYJ MEPOKCUY BOIHIO Ta BOJIU 3
TUISTHKaMH CeNU(IYHOTO Ta HeCHeUU(PIYHOTO PO3IMi3HABAHHS MOJICKYJIU
JIHK Oinkamu, 1m0 BaXkJIMBO JJ1s1 IOSICHEHHST €(PEKTIB MMPOMEHEBOI Tepariii
paKkoBUX 3axBopioBaHb. Ha ocHOBI Teopii (yHKI[IOHANTY TyCTUHHU
PO3paxOBAHO E€HEPrii B3a€MOJIl MOJIEKYJ BOAM Ta MEPOKCHIY BOIHIO 3
HykJeiHoBUMH ocHoBamu JIHK Ta oTpuMaHo onTUMalibHI TreoMeTpii
CTa0lTbHUX KOMIUIEKCIB. 3HANAEHO MO3UIIii, 1[0 B HUX 3B’SI30K MEPOKCUTY
BOJHIO  Oimpmmmii, HiK y  wmodekyau  Bomu.  (C.H. Bomkos,

0.0. 3nopescbkuid, 1.B. I’ aTHHIIBKHIA)

e Zdorevskyi, O. O., Piatnytskyi, D. V. & Volkov, S. N. On a possibility of the blocking of
DNA specific recognition sites by hydrogen peroxide molecules during ion beam therapy.
Reports of the National Academy of Sciences of Ukraine 6, 82—89 (2019).

MeTto0M MOJIEKYJISIPHOT JUHAMIKM JOCHIIIKEHO B3a€EMO/III0 MOJIEKYJI
noiiamiHiB 3 Makpomosekyiow JIHK. BwusBieno, 1o mnojiamMiHu
PO3TAIIOBYIOTHCS TEPEBAXKHO B MIHOPHOMY JKOJI001 TOABIMHOI cripaii B
obsacTi 31 crenudivHO HYKJICOTHUIHOI MOCHIAOBHICTIO TUITY A-TpakTa.
Pesynbrati mOCHiKEHHS Y3TOJKYIOTHCS 3 HASBHUMH €KCTIICPHUMEHTAJIh-
HUMH JTaHUMU 1 TIOSCHIOIOTh (DI3MUHUN MEXaHI3M MEePEeBaKHOI JIOKaI3alii
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MOJIEKYJ mojiiamiHiB Ha ainsHkax JIHK 3 xapakTepHOI0 HYKIEOTHIHOIO

nocuigoBHicTio. (C.M. Ilepenenuiist)

e Perepelytsya, S., Ulicny, J., Laaksonen, A. & Mocci, F. Pattern preferences of DNA
nucleotide motifs by polyamines putrescine**, spermidine®* and spermine**. Nucleic Acids
Research 47, 6084-6097 (2019).

3anponOHOBAHO HOBUW MEXaHI3M TMOKPAIECHHS  CEJIEKTUBHOCTI
BTOPUHHUX HEWPOHIB CHUCTEMH HIOXY, SKHWA TIpaIlo€ MpU HU3BKIN
KOHIIGHTpaIlli 3amaxy, KOJIM BiJoMi paHillle MEXaHi3MH HE €(EKTUBHI.
(O.K. Bigu6ina)

e Vidybida, A. K. Possible stochastic mechanism for improving the selectivity of olfactory
projection neurons. Neurophysiology 51, 152-159 (2019).

s knacy HEHpPOHHUX MOJENEH ONHCAHO CTAaTUCTHKY AKTHUBHOCTI
rajJbMIBHOTO HEHpOHA 13 3aTPUMaHUM 3BOPOTHIM 3B’SI3KOM IpPU HOro
CTUMYJIALIT CTOXaCTUYHHUM TIPOIIECOM BIJHOBJICHHS. 3HAWACHO SBHI
dopmynu 6e3 3actocyBaHHs AudysiitHoro HaOmmwkeHHs. (O.B. Llyp,

O.K. Biau6iga)
e Shchur, O. & Vidybida, A. First passage time distribution for spiking neuron with delayed
excitatory feedback. Fluctuation and Noise Letters 2050005 (2019) doi:
10.1142/S0219477520500054.

[ToOynoBaHO MaTeMaTUYHY MOJEJNb JIOKAII30BaHOTO METa00JIIYHOTO
npolecy aepoOHoi OakTepii, AK BIAKPUTOI JAUCUIIATUBHOI CHCTEMH, Ta
CKJIaJICHO 3arajbHy KapTy 11 MeTa0OoJMIYHUX MUIAXiB. Po3po6ieHo
CUHEpPreTUYHHUII METOJl JIOCIHIJPKEHHS CaMOOpraHi3aiii 1 JIMHAMIYHOTO
XaoCy B META0OMIYHUX MPOLECAX KIITHH 1 OPraHisMy B LLIOMY
(B.J. T'punait)

e Grytsay, V. I, Medentsev, A. G., Arinbasarova, A. Yu. Autooscilatory dynamics a

mathematical model of the metabolic process in aerobic Bacteria. Influence of the Krebs cycle
on the self-organization of a biosystem. Ukrainian Journal of Physics 65, 1-8 (2020).

IToOynoBaHo Mopenab O10XIMIYHOI'O MPOIECY TIAPOJI3Y MEIIJI03U 3
POCTOM KJIITHH 1 610CUHTE30M (PepMEHTIB. 3alIPONOHOBaHA MOJIENb OMKUCYE
aKTHUBHE CEpPENOBUILE 3a JIONOMOIOK JIMHAMIYHOI CHUCTEMH 6-TH
HEJHIMHUX AudepeHIliaJbHUuX PIBHSHb, KA € BIJKPUTOK CHUCTEMOIO 13
BBEJICHHSM 1 JUCHUIIALIIEI0 PEUYOBMHU Ta eHeprii. OTpumaHi pe3yiabTaTh
JAI0Th BHECOK B 3arajibHy TEOPil0 HEPIBHOBAXXHUX CHUCTEM, YTOUHIOIOTH

yHIBEpCaJIbHICTh 3aKOHIB camoopranizaiiii B mpupoi. (A.C. XKoxin)
e JKoxin, A. C. JlunamiyHa cHCTEMa aKTHBHOTO CEPENOBHUIIA TiAPOINI3y IENIONIO3U B
aBTOKOJIMBaIbHUX peskumax. Ukrainian Journal of Physics 65 (2020).

13


https://doi.org/10.1142/S0219477520500054

ACTPO®IZUKA TA KOCMOJIOI'TA

3a JOMOMOTOK  KOCMIYHOTO  Telieckona Xabia  IMPOBENIECHO
CIIOCTEPEKEHHSI BOCBMH KOMITAKTHUX TaJakTHK 13 31PKOYTBOPEHHSIM,
CIpsIMOBaHI Ha BHMBUYEHHS BiacTUBOCTeM JlalimaH-anb(a emicii 3a Takux
yMOB. JlocaixeHo B3aeMO3B’sI30K MK BHeckaMu eMicii Jlaliman-anbda Ta
JlaitMaHOBOT'O KOHTHHYYMY, 1110 BUXOJIUTh 32 MEXKI1 TaJIaKTUKHU. 3HAWUJICHO,
mo dopma npodinaro miHii JlaiimaH-anbda 1ae 3MOry HaIMHO BHU3HAYUTH
4acTKy eMicii Takoro JlaliMaHOBOrO KOHTHHYyMy 1 MOXe OyTH
BUKOPUCTAaHA ISl BEJIHUKOI KUIBKOCTI TajJaKTUK 3 METOI0 PO3B’SA3aHHS
npobsiemMu BTOpUHHOI 1oHI3amii Bcecity. (akan. HAH VYkpainu

FO.1. I30T0B, H.I'. I'yceBa)

e |zotov, Y. l., Schaerer, D., Worseck, G., Verhamme, A., Guseva, N. G., Thuan, T. X,
Orlitova, . & Fricke, K. J. Diverse properties of Ly o emission in low-redshift compact star-
forming galaxies with extremely high [O iii]/[O ii] ratios. Monthly Notices of the Royal
Astronomical Society 491, 468-482 (2020).

3anpomnoHOBAHO MPOCTHUM clieHapid 1HQISIIIIHHOrO MarHeToreHesy,
OCHOBaHMM Ha  CHIPAJbHOMY 3B’SI3Ky 3  €JIEKTPOMAarHeTU3MOM.
ChipanbHuil 3B’430K B JIaHOMY CLEHapli €BOJIIOI[IOHYE JIHIHHO 3
KOH(OPMHHUM 4YacOM, IHTEPHOJIOYU MK JBOMA CTAJIMMHU 3HAYCHHSIMHU.
Ile nmae yHHMKHYTH MTpOOJIEMH CHUJIBHOIO KalalOpyBaJdbHOIO 3B S3KY Ta
reHepyBaTH TeJIKaJdbHI MarHeTH1 MOJs 3 HAMNPYXEHICTIO 0 10" Tc 3a
eKCTpanoJIsilli Ha Cy4acHy €MoxXy Yy BY3bKIM CHEKTpaJibHIM cMy3l,
[EHTPOBAHIA Ha JOBUIBHOMY (DI3MYHOMY XBWJIBOBOMY 4YHCII, 4Yepe3
HaJallITyBaHHS mapameTpiB mojeni. JlogaTkoBi 0OMeXeHHS Ha MarHeTHe
10JIe BUHUKAIOTh 13 MIpKyBaHb Teopii OapioreHesy Ta, IMOBIPHO, 3 €PEKTY
[IIBiHrepa HapOJKEHHS 3apsAUKEHUX Map YacCTUHOK-AHTUYACTHUHOK.
(KO.B. IIITanoB)

e Shtanov, Y. Viable inflationary magnetogenesis with helical coupling. Journal of Cosmology
and Astroparticle Physics 2019, 008-008 (2019).

e Shtanov, Yu. V. & Pavliuk, M. V. Inflationary magnetogenesis with helical coupling.
Ukrainian Journal of Physics 64, 1009 (2019).

BukoHaHO TMOIIYK MOXIJIMBOTO CHUTHally TEMHOI Marepii 3a
JIOTIOMOTOI0 aCTPO(PI3UYHUX CHOCTEPEKEHDb B PEHTICHIBCHKOMY J1alla30HI.
Jlns minii Ha eHeprii 3.5 keB, mo Moxe OyTH cUTHAjIOM TEMHOI MaTepii,
BU3HAYEHO PO3MOJIiJ CBITHOCTI B MEXKaxX rajio Hamioi ['aJlakTuKH, 3B1IKH
OTPUMAHO  HOBI  mepeadauyeHHs  YYTJIUBOCTI 11 MaiOyTHBOI
conemiaimizoBagoi  Micii  Micro-X. 3a [J0MOMOIo  KOCMOJIOTIYHHUX
TIPOAMHAMIYHMX MOJCIIOBaHb OTPUMAHO Iepe0adyeHHs MIMPUHU JIHIT
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po3Mary TEMHOT MaTepli MpU CIOCTEPEKEHHI CKyMUeHHs ranakTuk [lepceit

MaiOyTHRO10 Micieto XRISM. (II.A. SIkyOoBCHKUIA)

e Lovell, M. R., lakubovskyi, D., Barnes, D., Bose, S., Frenk, C. S., Theuns, T., Hellwing, W.
A. Simulating the Dark Matter Decay Signal from the Perseus Galaxy Cluster. Astrophysical
Journal Letters 875, L24 (2019).

3 KOMOIHOBAaHOIO aHaji3y OCTaHHIX CHOCTEPEKHUX JaHUX TIPO
KIHEMAaTUKY KJIACUYHUX C(PEpUUYHMX KapJIUKOBUX TaJaKTHUK OTPUMAHO
HOBE OOMEXKEHHS 3HM3Yy Ha MAcy YacTUHKHU (DEpMIOHHOI TEMHOI MaTepii
~200eB. be3nocepeaHbo Moka3zaHO HEMOXJIUBICTh JOCTOBIPHO OOMEXKUTH
napamMeTpy YaCTMHOK TEMHOI MaTepii 3 KOCMOJOTIYHOTO TMOTJIMHAHHS Ha
gactotax 75-80 MI'u, mpo mo Oyno 3asBieHo kosabopamieiro EDGES,
(“mpoBany Big 21-cM JiHIT  HAATOHKOTO PO3MLICIJICHHS BOIHIO).
([1.0. CaBuenko, A.B. PynakoBcbkuit, [I.A. SIkyOOBCHKHIA)

e Savchenko, D. & Rudakovskyi, A. New mass bound on fermionic dark matter from a
combined analysis of classical dSphs. Monthly Notices of the Royal Astronomical Society 487,
5711-5720 (2019).

e Boyarsky, A., lakubovskyi, D., Ruchayskiy, O., Rudakovskyi, A. & Valkenburg, W. 21-cm
observations and warm dark matter models. Physical Review D 100, 123005 (2019).

PI3UKA IIJIASMOBUX ITPOLLECIB

Po3BMHYTO KIHETHMYHY TEOpIIO  EJIEKTPUYHUX  (PIykTyamii B
3aMopoIleHi CcinaOKOMOHI30BaHIM TIa3Mi 3 ypaxyBaHHSIM JAUHAMIKH
3apsipKaHHS TOPOIIMHOK 32 PaXyHOK IOITIMHAHHS €JIEKTPOHIB Ta MOHIB 3
MJ1a3MOBOTO OTOYEHHsS. Po3paxoBaHO KopesndmiiHi (PyHKIID (uykTyarii
CJICKTPOHHOI Ta MWOHHOI TYCTHHM Ha OCHOBI OIKCAHHSA 31TKHEHb
CJICKTPOHIB Ta MWOHIB 3 HEUTpaJbHHUMHU aTOMaMHM 1 MOJICKYJIaMHu 3
BUKOpUCTaHHAM Mojeni bxarnarapa-I'pocca-Kpyka. JleTanibHO BUBYEHO
BIUIMB 3ITKHEHb Ta TMPOILECIB 3aps/P)KaHHS TMOPOIIMHOK Ha CIEKTPH
GayKkTyamii TyCTUHM IUJIa3MOBUX 4YacTUHOK. [lokazaHo, MO0 HasSBHICTH
MOPOXY MOKE CYTTE€BO BIUIMBATH HA KOJICKTUBHI (UIYKTyallii B IJIa3Mi.
(akax. HAH VYkpainu A.I'. 3aropoHiii)

e Momot, A. I., Zagorodny, A. G. & Momot, O. V. Electron density fluctuations in collisional
dusty plasma with variable grain charge. Physical Review E 99, 013206 (2019).

[lepernstnyTOo Teopiro TypOyJEHTHOTO TEPEHECEHHS B TOKaMakax,
0OyMOBJIEHOTO HECTIMKOCTAMHU JipeiidoBux XBWiIb. I[IpoaHanizoBaHO
TOCHIKEHHS B IiH Taay31, MOYMHAKOYH 3 IPOCTuX Teopii 1950-x pokiB 10
CHOTOJHINIHIX CYYaCHHX TEOpi, SKI BHUKOPHUCTOBYIOTh BIOCKOHAJICHI
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PIIMHHI MOJENl, IO BPAaxXOBYIOTh KIHETHYHI €(EKTH TPH OMHUCaHHI
npeioBUX XBHIIb, 30KpeMa BIUIMB 30HAJIBHUX TOTOKIB Ta HEIIHIMHI
KIHETUYHI e(eKTH. 3amnporOHOBAHO MPOLEAYPY 3aMUKaHHS PIBHSHb
TApOANHAMIKH, SIKa JIa€ 3MOTYy OTPHUMATH MEPEHOPMOBAH1 PIBHSIHHS IS
npeidoBUX XBWIb 3 ypaxyBaHHSM Jped(oBUX pPE30HAHCIB 1 BpaxyBaTu
HEJHINHI eeKTH, 5Kl O0O0yMOBIIOIOTH «3CyB J[liMilay, MoJoifalbHe
oOepraHHs, BHYTpilIHI TpaHcnopTHi 0ap’epu ta L-H nepexin (akax. HAH
VYkpainu A.I. 3aropoHiii)

e Weiland, J. & Zagorodny, A. Drift wave theory for transport in tokamaks. Reviews of Modern
Plasma Physics 3, 8 (2019).

Ha ocHOBi1 aHaJdITUYHOrO METOAY, PO3BUHYTOTO paHilIe, a TaKOX
[UIIXOM YHUCJIOBOTO MOJIEJIIOBAHHS 3HAWJEHO 3aleKHOCTI KOoe(]ilieHTy
NEPEHECEHH 3apsAJKEHUX YAaCTUHOK IIONEPEK MAarHeTHOTO MOJs BlJ
YaCTOTH BUIIAJIKOBOTO €JeKTpuyHOro mnois. IlokazaHo, mo pe3ynbTaTu
PO3paxyHKIB Y3TOJKYIOThCS 3 JTAHUMU MPSAMOTO YUCIOBOTO MOJECIIOBAHHS
B IIMPOKOMY YaCTOTHOMY Aiana3oHi. OTpuMaHi pe3yabTaTh MOXKYTb OyTH
KOPUCHUMHU JUIsl ONTHUMI3aLil pOOOTH IUIa3MOBUX MPUCTPOIB, B SAKUX
OpOLIECH  aHOMAaJbHOTO TEPEHECEHHsSI BIAICPalOTh TOMITHY  pPOJb.
(B.I. 3acenko, O.M. YepHsik)

e Cherniak, O. & Zasenko, V. I. Particle trapping effects on transport in random electric field.
Journal of Physics: Conference Series 1197, 012003 (2019).

MATEMATHUYHE MOJAEJIOBAHHA

Chopmynb0BaHO MPHUHIMII PIBHOBArM BIJIKPUTOI EKOHOMIYHOI
CHUCTEMH JI0 il OTOUEHHS: KypC HaIlloHaJbHOI BamtoTu 10 aojapa CIIA e
1HMKAaTOpPOM DPIBHOBAarM €KOHOMIKM IO 1i OTO4YEeHHS. BHKOpHCTOBYyrOUU
el IPUHLUII BCTAHOBJIEHO CTOXACTHYHE KAHOHIYHE PIBHAHHS TPOIIOBOTO
o0iry. Ha mizgcraBi 1boro piBHSHHS C(OPMYIBLOBAHO MPHUHIHUI CTAJIOTO
€KOHOMIYHOTO pO3BUTKY. [103a MM CTaHOM €KOHOMiKa MOXe nepedyBaTu
B cTaHl peuecii abo HaOmmkarucs 1o Hei. Ha miii miacrasi maHo
kinacudikaiiro  piBHOBaXHUX  cTaHiB  ekoHoMiku. (M.C. ['onuap,
O.I1. JoBXHUK).

e Gonchar, N. S. & Dovzhyk, O. P. On one criterion for the permanent economy development.
Journal of modern economy, 2:9, 1-16 (2019).
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KOMITIOTEPHE 3ABE3NEYEHHSA HAYKOBUX
JTOCJIKEHD

3aBasaku ¢irancosii miarpumii HAH VYkpaiau B 2019 pomi npuabano
CydacHe cepBepHe 00JaJHaHHS 1 MPOBEICHO 1HCTAIAIII0 XMApPHOTO KJlacTepa
B lleHTpi KOJEKTUBHOTO KOPHUCTyBaHHS «PecypcHuid 1eHTp s Tpia- Ta
XMapHUX TEXHOJIOT1i» B [HCTHTYTI TEOPETUYHOI b13uKu
iMm. M.M. boromo6osa HAH Vkpainu. OcHOBy XMapHOro KjacTtepa
ckiaamaroTh 10 oOunciroBambHUX cepBepiB Ha 0a3i mporecopiB Intel(R)
Xeon(R) Silver 4116 CPU ta Intel(R) Xeon(R) Silver4216 CPU. Harenep
3arajibHa OOYHCIIIOBAJIbHA TMOTYXKHICTh XMApHOTO KjacTepa CTaHOBHUTH 576
BipTyaJbHUX mpoiiecopiB, 2560 Gb onepatuBHoi nam’sti Ta 200 Tb guckoBoi
nam’sati. Ha Bcix cepBepax BCTaHOBIICHO omepaliiiny cucremy Ubuntu Server
18.04.2 LTS x64 Ta pO3ropHyTO CEpBICM XMapHOTO MPOTrPaMOBOTO
3abesneueHHs: OpenStackRocky. IIpoBeaeno ceprudikaiiiro XMapHOTO
kiactepa y BiamosigHocTi no Bumor mnpoekty EGI FederalCloud, 1 micas
YCIIIIIHOTO TECTYBaHHS XMapHWM knactep (Ha3Ba npu peectpamii — UA-
BITP) OyB BIpoBakeHUH y BUPOOHUTY eKcIutryaTarito. ChOTOMHI XMapHHHA
caiit UA-BITP — ne eaununii xmapHuili pecypc YKpaiHW, SIKUW BIJIIMOBIIA€E
ycim BuMoraM EGI FederalCloud no xmapHux pecypciB 1 SIKOrO BKJIIOYEHO B
€BPOTCHCHKY XMapHY 1HQPACTPYKTYypy HIATPUMKH E€BpOMNEHCHKOI XMapH
BIIKpUTOI HayKd. 3aBIsSKH BHCOKIM HaJIIfHOCTI poOOTHM Ta HadaHHS
OOUYHCIIIOBAILHUX PECYPCIB Y CIUIbHE KOPUCTYBAHHS MIIHINIAE MI>KHAPOIHA
HaykoBa cmiBrpansa HaykoBliB HAH VYkpainu B Takux ramyssx, ik ¢i3zuka i
acTpodi3MKa BUCOKHX €HEpTrii, MOJEKYJisipHa O10JIOTisl, KIITHHHA O10JI0Tis,
Hayku nipo 3emutro Tomno.(C. 4. Ceicrynos, .M. MakoBcbkuii, B.B. [lenux)

KA®EJIPA TEOPETUYHOI I MATEMATUYHOI ®I13UKHU

3 METOW SAKHAWIIMPIIOrO0 3aJyYCHHS TaJlaHOBUTOI MOJIOAL J10
HAyKOBOi pOOOTH B 1HCTUTYTI i€ HECTPYKTYpHUH miapo3ain — Haykoso-
OoCBITHIM 1eHTp IHcTUTyTy TeopeTrnuHoi (pizuku im. M.M. BoromoboBa
HAH Vkpainu. Llentp cminbHO 3 Kadgeapow TEOpPEeTUYHOI Ta
matemaTuyHoi (¢i3uku KuiBchkoro akamemiunoro yHiBepcutety (KAY)
npu IT® im. M.M. boromobosa HAH VYkpainu npoBaauth HemnepepBHY
CHCTEMY OCBITH IS 00JapOBaHOi MOJOMI, IO CKJIAZA€ThCS 3 TPhOX
B3A€EMHO TOB’SI3aHUX JIAHOK: OCBITHBOI pOOOTH 31 HIKOJISIpAMHU MPOBITHUX
b13uKO-MaTEeMAaTUYHUX  JIIEIB, CTyACHTaMH Kaeap NPUPOJIHUYUX
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(bakynbTETIB YHIBEPCUTETIB Ta acHipaHTaMu [HCTHTYTY 1 yHIBEPCHUTETIB,
K1 TIPOBAJATh JOCTIIHKEHHS 3 TEOPETUYHOI Ta MaTEeMaTHYHOI (DI3HKH.
CuoiBnpaito 3 kadenporo KAY crpsmMoBaHO Ha MiATOTOBKY CTYIEHTIB-
TEOPETHKIB N0 BcTynmy B Marictparypy KAYVY. 3okpema, y 2019 p.
npaiiBHUKK Kadeapu TeopeTuyHoi Ta MaremaTudHoi (izuku KAY mpu
IT® im. M.M.boromtobora HAH Vkpainu opranizoByBaiu Ta Opajiu
y4acTh y TaKUX 3ax0jax.

JI71st CTyA€HTIB:

Kypc nekniii 3 Teopii KBaHTOBHX BHMiproBaHb. Jlektopu — Prof.
Yuval Gefen, Dr. Kyrylo Snizhko (Weizmann Institute of Science,
Israel), 11-17 kBitag 2019, KHY imeni Tapaca IlleBuenka ta ITD
iM. M.M. boromo6oBa HAH VYkpainu, Kuis.

Applied Physics Student School 2019, April 24-26, 2019, KAU,
Kyiv.

Seminar on Biomolecular Modeling and Simulations, May 22, 2019,
BITP-KAU, Kyiv.

[llkona 3 KBAHTOBOI ONTHUKH, LMK JEKIii mnpodecopa AHIpis
KnimoBa (VuiBepcuter I'Baganaxapu, Mekcuka) «IIpeacraBieHHs
TUCKpETHOTO (ha30BOr0 MPOCTOPY Ta HMOro 3acToCyBaHHS», 3-4
#0BTH#A 2019, IT® im. M.M. Boromo6osa HAH VYkpainu, Kuis.
3umoBa mkosa KAVY-IT® 3 ¢i3uku tBEepaoro tuia, 25-28 rpyaHs
2019, IT® im. M.M. boromo6oBa HAH Ykpainu, Kuis.

Ceminap-nektopiit KAY s BuurteniB (Gi3uku Ta CTYICHTIB-(P13UKIB.
Koopaunatop Ta nektop — 3acinyxenuit yuurtenb Ykpainu O.B. Tpuitic.

31 xxoBTHS, «ExciepuMeHTaNbHI 3a7a4l Ha YpoKax (Pi3uKm».
6 rpynHs, «PaaicTb KOHTPOJIBLHOT POOOTH.
21 rpynus, «BuntentoBaHHs CbOTOAHI 1 HE TIIBKH..».

JL1st KOJISIpiB:

KommiekcHa omimmiana KAY-KHY 3 ¢izuku ta matemaruku, 23-25
motoro 2019, KAY, MAH ta KHY imeni Tapaca [lleBuenka, Kuis.

JlitHsa (izuxo-maTeMatuyHa mkoja «Myapa makitpa», 7-24 ceprHs
2019, Yepniriecbka 001., ceno Jlaminka.

18



HAYKOBI DYBJIKAIIT

Momnorpadgii Ta migpyynuxku: 2

b.€. ITaton, A.I'. 3aropoaniii, B.I'. Ko3upcekuii Ta iH. (pen.). Teopeys
meopemuunoi i mamemamuunoi Gizuxu. Jlo 110-pivus 6i0 OH:
HapoOoxcenns akademika M.M. boeonobosa. — KuiB. Axanemiiepiovka,
2019. 152 apk. i1., 532 c. (48,42). ISBN 978-966-360-387-2.

A. CBim3incekuit. Moe ocumms 6 nayyi | pen. M.B. XKyiikoBa — Kuis.
[HcTUTyT TeopetmuHoi ¢izuku iM. M. M. boromo6oBa HamionansHO1
akagemii Hayk Ykpainu, 2019. 152 c. ISBN 978-966-02-8806-5.

Crarri B :)KypHajax: 185
YKpaiHChKUX XypHajax — 30,
1HO3eMHUX KypHayax — 149,

KOH®EPEHIIII TA CEMIHAPA

Ceminap, mpucBsiueHuii mam’siti IBana BacunwoBuua CumeHora.
Kuis, 31 ciuns 2019 p.

Ceminap «lIpobnemMu TeopeTndHoi (i3UKW», TPUCBSIYEHUN MaM’ ATi
Onmnexcis I'puroposuua Cutenka. Kuis, 14 motoro 2019 p.

Ceminap, npucBsiueHud nam’ati AHaTtomiss YisHoBHuYa Kiimuka.
Kwuis, 18 kBitHs 2019 p.

Bceykpaincekuii pectuBans Hayku, 16-18 tpasus, 2019.

New Trends in High-energy Physics. Odessa, May 12-18, 2019.

XI International Bolyai-Gauss-Lobachevsky Conference, Kyiv, May
19-24, 2019, BITP.

Ceminap «KBaHTOBa Teopisl MOJis Ta KOCMOJIOTISD, MPUCBIYCHUIM
nam’siTi [lerpa IBanosuua ®omina. Cymu, 20 uyepus 2019 p.
Bogolyubov Kyiv Conference, September 24-26, Kyiv, BITP,
Ukraine.

a1 Hayku, 9-10 nucromnana, 2019.

X Conference of Young Scientists “Problems of Theoretical Physics”
dedicated to the 110th anniversary of M.M. Bogolyubov, Kyiv, 23-
24 December, 2019. BITP.

JlaBuaoBceki yntanas. Kuis, 26 rpyaus 2019 p.
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BIIBHAKU TA HAI'OPO/IHU

Jlep:xaBHA npeMist YKpPaiHM B rajry3i HayKM i TeXHIKH
npucymkeHa wi.-kop. HAH Ykpainu B.JO. JlenucoBy (IHcTHTYT siaepHUX
nociaimkess HAH VYkpainn), wi.-kop. HAH VYkpainn B.®. KiaenmikoBy
(IactuTyT enexkTpoHHOI (Gi3uKH 1 pamiamiitHux TexHosoriiit HAH Ykpainn),
I0.A. bepexnomy (XapKiBChKHUI HalllOHATBHUN yHIBepcUTeT iMeHi B.H.
Kapasina), O.A. Ilonkparenky (lacturyT smepuux mociimkenr HAH
VYkpainn), B.A. Ilmoliky (KuiBcbkuii HaIliOHAJIBHHIA YHIBEPCHUTET iMEHI
Tapaca Illepuenka), B.II. Muxaiinwky (IHCTUTYT SAEpHHUX TOCIIIHKCHb
HAH Vkpainu), B.B. Humunenxky (HHI[ «X®TI» HAH VYkpaiun),
B.®. Xapuenky (Inctutyt Teopernunoi ¢izuku iMm. M.M. Bboromtob6oBa
HAH VYkpainu) 3a podotry «CTpyKTypa Ta B3aeMO/iisi aTOMHUX SIIEpP B
NPYKHUX, HEMPY>KHUX 1 PaJA10aKTUBHUX MPOLIECAX.

IIpemis HAH Ykpainu imeni C.1. Ilexkaps

IIPUCYIKEHA M.O. IBaHoBYy (IncturyT MeTano13uKH
im. T .B. Kypmtomosa HAH  Vkpaian), O.H. Hoemuy  (IncTuTyTy
pamiodizukun Ta emektpoHiku iMm. O.4. YeukoBa HAH  Vkpainm),
10.B. Ckpunnuky (IacturyT Teopernynoi ¢izuku iMm. M.M. Boromro6oBa
HAH Vkpaian) 3a po3poOKy aHANTHYHUX Ta YHUCIOBUX METOIIB
TOCHIIKEHHS XBWJIBOBUX 1 TpaHC(OPMALIHHUX TPOIIECIB Y HEOTHOPIIHUX
Ta HEPIBHOBAXKHUX KOHJICHCOBAHUX CEPEIOBUIIAX.

JaBuaoBcbka npemis IHCTUTYTY TeopeTHuHOI izuku
iMm. M.M. Borosrooosa HAH Ykpainu
npucymkena  B.M. JlokteBy  (IHctutyr  TeopermuyHoi  (i3ukm
iMm. M.M. boromo6osa HAH VYxkpaiau), B.I'. [loropesoBy (YHiBepcuTeT
[MToprty) 3a 1k mparire “J[OMINTKOBI CTaHHU y HAIIPOBITHUKAX .

IIpemis imeni Ouekcia Curenka [HCTHTYTY TeopeTH4YHOI Pi3UKH
iMm. M.M. borosiro6oBa HAH Ykpainu
npucymkeda  M.L I'puropuyky  (Iactutyr  Teoperwunoi  (izuku
iMm. M.M. boromo6oBa HAH Vkpainu) 3a mwkin mnpamb “Teopis
MJIa3MOHHUX SIBUI] B METAJIEBUX HAHOYACTUHKAX .
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HIGH ENERGY PHYSICS

A modification of the collinear evolution equations as an appropriate
approach to improving the behavior of parton distribution functions in the
region of small longitudinal momentum fractions and to finding more
theoretical arguments to clarify the possible appearance of saturation
regime is suggested. (Cor. Member of NAS of Ukraine G.M. Zinovjev)

e Snigirev, A. M. & Zinovjev, G. M. Exploring the origin of small — X saturation in the
collinear approach. Physical Review D 100, 094008 (2019).

Basing on the theorems of analytic S-matrix theory and the dispersion
relations for the elastic scattering amplitudes it is shown that contribution
of the odderon, crossing-odd component of the amplitude, dominates at
high energies in the ratio of real to imaginary part of the amplitude.
Asymptotically, these ratios have opposite signs for proton-proton and

proton-antiproton scatterings. (E.S. Martynov, G.S. Tersimonov)
e Martynov, E. & Tersimonov, G. Ratio o7 (s) in Froissaron and maximal odderon approach.
Physical Review D 100, 114039 (2019).

A single component quantum Van der Waals equation of state of hard
spheres from quantum partition function was derived for the first time. The
suggested analytical method of self-consistent calculation of the excluded
particle volume in a dense medium is generalized for the hard sphere
mixture of arbitrary number of different hard-core radii. The quantum
equation of state is extrapolated to high densities and generalized for the
mixtures of convex hard particles of arbitrary shape for spatial dimensions
D >2. (K.A. Bugaev)

e Bugaev, K. A. Self-consistent analysis of quantum gases of hard spheres beyond the Van der
Waals approximation. The European Physical Journal A 55, 215 (2019).

Backward nucleon production by heavy baryonic resonances in

proton-nucleus collisions is proposed. (M.l. Gorenstein)
e Panova, O., Motornenko, A., Gorenstein, M. |., Steinheimer, J. & Stoecker, H. Backward
nucleon production by heavy baryonic resonances in proton-nucleus collisions. Physical
Review C 100, 054617 (2019).

On the basis of the integrated hydrokinetic model the full similarity of
“soft physics” processes in nuclei collisions of gold at the energies per
nucleon pair of 200 GeV at RHIC, lead at the LHC energies 2.76 and 5.02
TeV, and xenon at 544 TeV has been found. (Yu.M. Sinyukov,
V.M. Shapoval, M.D. Adzhymambetov)
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e Adzhymambetov, M. D., Shapoval, V. M. & Sinyukov, Yu. M. Description of bulk
observables in Au+Au collisions at top RHIC energy in the integrated hydrokinetic model.
Nuclear Physics A 987, 321 (2019).

The thermodynamically consistent mean-field model is applied to
describe dense boson systems for high temperatures and zero chemical
potential. It is shown that if the attractive component is strong enough to
violate the system-stability condition (the effective particle mass is greater
than or equal to zero), then the first-order phase transition occurs in the
multi-boson system and scalar field condensate is formed. The allowed
states of the system with the condensate are shown to exist under the
condition that the effective mass particle vanishes, i.e., the boson quasi-

particles become massless. (D.V. Anchishkin)

e Mishustin, I. N., Anchishkin, D. V., Satarov, L. M., Stashko, O.S. & Stoecker, H.
Condensation of interacting scalar bosons at finite temperatures. Physical Review C 100,
022201(R) (2019).

THEORY OF NUCLEI AND NUCLEAR REACTIONS

Using the method of stereographic projection of the three-
dimensional momentum space onto the four-dimensional unit sphere, the
analytical solution of the two-particle Lippmann-Schwinger integral
equation with the Coulomb interaction at the negative energy has been
performed. For the first time, the analytical expressions for the three-
dimensional Coulomb transition matrix at the energies that correspond to
the fractional values of the interaction parameter have been obtained.
(V.F. Kharchenko)

e Kharchenko, V. F. Analytical solutions for three-dimensional Coulomb transition matrix at
negative energy and integer values of interaction parameter. Canadian Journal of Physics
(2019) doi:10.1139/cjp-2019-0338.

The simple semi-phenomenological model which describes the
charge independence and charge symmetry breaking of the pion-nucleon
coupling constant has been proposed. The model has simple physical
meaning and suggests directly proportional dependence of the pion-
nucleon coupling constants on the masses of interacting nucleons and
pions. On the basis of the proposed model we have found that the charged
pion-nucleon coupling constant exceeds the neutral pion-nucleon coupling
constant by about 7% indicative of a substantial charge independence
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breaking of nuclear forces in the pion-nucleon coupling constant.
(V.A. Babenko, N.M. Petrov)

e babGenko, B. A. & Ilerpos, H. M. O HapymieHun 3aps0BOil HE3aBUCHUMOCTH U 3aps0BOU
CHMMETPHH KOHCTAHTHI IMOH-HYKIIOHHOM CBsI3U. A0epras ¢usuxa 82, 541-552 (2019).

MATHEMATICAL METHODS IN THEORETICAL PHYSICS

Model of dark matter, which was constructed on the basis of p-
deformed thermodynamics, has been developed to describe halo density
profiles from the dark matter around dwarf galaxy. Herein, u-deformed
analogs of the Lane-Emden equation were constructed, and their solutions
have been found. As result, the use of p-deformation leads to improved
agreement with observational data as compared to the well-known models
(T. Harko and Navarro-Frenk-White ones). Possible physical meaning of
the parameter p is briefly discussed. (A.M. Gavrilik, I.I. Kachurik,

M.V. Khelashvili)

e Gavrilik, A. M., Kachurik, I. I. & Khelashvili, M. V. Galaxy rotation curves in the p-
deformation based approach to dark matter. Ukrainian Journal of Physics 64, 1042 (2019).

For the model of the slowly rotating Bose-Einstein condensed dark
matter, under the equilibrium condition the partition function and
macroscopic characteristics are computed and compared with the results
following from the Gross-Pitaevskii equation solution. Using the found
Green functions of operators of spatial evolution, the boundary conditions
of the problem and the conditions of applicability of the Thomas-Fermi
approximation are formulated in a unified way. The deformation of the
commutation relations for the macroscopic wave function and the
corresponding modification of the Gross-Pitaevskii equation yields a
spatial distribution of dark matter, similar to the model with rotation,
which describes well the observed data. Such an assumption about the
properties of dark matter leads to the spatial inhomogeneity of entropy and
the dependence of the distribution on temperature (below the Bose-

condensation temperature). (A.V. Nazarenko)
e Nazarenko, A. V. Partition function of the Bose-Einstein condensate dark matter and the

modified Gross-Pitaevskii equation. International Journal of Modern Physics D (2020)
doi:10.1142/S0218271820500182.

We consider the grand canonical ensemble of the static and extremal
black holes, when the equivalence of the electric charge and mass of
individual black hole is postulated. Assuming uniform distribution of black
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holes in space, we are finding the effective mass of test particle and mean
time dilation at the admissible points of space, taking into account the
gravitational action of surrounding black holes. Having specified the
statistics that governs extremal black holes, we study its effect on those
quantities. Here, the role of statistics is to assign a statistical weight to the
configurations of certain fixed number of black holes. We borrow these
weights from the Bose-Einstein, Fermi-Dirac, classical and infinite statis-
tics. Using mean field approximation, the aforementioned characteristics
are calculated and visualized, what permits us to draw the conclusions on

visible effect of each statistics. (A.M. Gavrilik, A.V. Nazarenko)

e Gavrilik, A. M. & Nazarenko, A. V. Statistics effects in extremal black holes ensemble.
International Journal of Modern Physics A 34, 1950215 (2019).

In view of the problem of separation of variables for integrable
hamiltonian systems with gl(n)-valued Lax matrices, satisfying quadratic
Poisson brackets with skew-symmetric classical r-matrices, we have found,
in terms of the corresponding r-matrices, the sufficient conditions which
guarantee that the “magic recipe of Sklyanin® indeed produces canonical
coordinates. An example of gl(n)®gl(n)—valued skew-symmetric

trigonometric r-matrix, that satisfies the obtained conditions, is considered
and a class of the Lax operators is found, for which the obtained set of

canonical coordinates is complete. (T.V. Skrypnyk)

e Dubrovin, B. & Skrypnyk, T. Separation of variables for quadratic algebras and skew-
symmetric classical r-matrices. Journal of Mathematical Physics 60, 093506 (2019).

NANOPHYSICS, PHYSICS OF LOW-DIMENSIONAL SYSTEMS

The electron states of gapped pseudospin-1 fermions on a honeycomb
lattice with additional atoms in the center of each hexagon (dice lattice)
were studied in the presence of a charged impurity. The bound electron
states are found in the case of the radially symmetric potential well and a
regularized Coulomb potential. It is shown that as the charge of the
Impurity increases, bound-state energy levels descend from the upper and
central continua and dive at certain critical charges into the central and
lower continua, respectively, realizing the so-called phenomenon of atomic
collapse for pseudospin-1 fermions. In the dice model, it is found that the
flat band survives in the presence of a potential well, however, it is absent
in the case of the Coulomb potential. The analytical results were obtained
for the energy levels near continuum boundaries in the potential well. For
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the genuine Coulomb potential it is shown that analytical solutions exist
for a countably infinite set of values of impurity charge at fixed couplings
of atoms. (Corr. Member of the NAS of Ukraine V.P. Gusynin,

E.V. Gorbar)

e Gorbar, E. V., Gusynin, V. P. & Oriekhov, D. O. Electron states for gapped pseudospin-1
fermions in the field of a charged impurity. Physical Review B 99, 155124 (2019).

The theory of polarization of the vacuum of quantized fermion field
in the presence of a topological defect is constructed. (Corr. Member of the
NAS of Ukraine Yu.A. Sitenko)

e Sitenko, Y. A. & Gorkavenko, V. M. Induced vacuum magnetic flux in quantum spinor
matter in the background of a topological defect in two-dimensional space. Physical Review D
100, (2019).

Based on the Dirac quantum theory of the spinor field, the generelized
operator of the spin-orbit interaction is found. It is shown that this operator
contains not only the known Thomas-Frenkel correction, but also a new
term, so that the consistent description of the influence of the spin-orbit
interaction on electrons in the external potential in frame of the non-
relativistic Schroedinger equation is possible only with the account of this
generelized operator. (L.S. Brizhik. O.0. Eremko, Acad. of the NAS of

Ukraine V.M. Loktev)

e Eremko, A. A., Brizhik, L. & Loktev, V. M. Generalized spin-orbit interaction and its
manifestation in two-dimensional electron systems. Ukrainian Journal of Physics 64, 464
(2019).

An explanation is proposed for the recently observed a giant increase
of the Drude peak width under applied uniaxial strain in optical spectra of
monolayer graphene. The underlying mechanism of this increase can be
based on resonant scattering of carriers from inevitably present impurities
such as adsorbed atoms that can be described by the Fano-Anderson model.
It is demonstrated that the often neglected scalar deformation potential
plays the essential role in this process. The conditions necessary for the
maximum effect of the giant Drude peak broadening are determined.
(V.O. Shubnyi, Y.V. Skrypnyk, S.G. Sharapov, Acad. of the NAS of

Ukraine V.M. Loktev).

e Shubnyi, V. O., Skrypnyk, Y. V., Sharapov, S. G. & Loktev, V. M. Effect of resonant
impurity scattering of carriers on the Drude-peak broadening in uniaxially strained graphene.
Physical Review B 99, 235421 (2019).

Two types of general nonlinear integrable systems on infinite quasi-
one-dimensional regular lattices are proposed. The method is suggested
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which allows to unify the Toda-like vibration subsystem and the self-
trapping-like exciton subsystem into a single integrable system, thereby
substantially extending the range of realistic physical problems that can be
rigorously modeled. Several lowest conserved densities associated with
either of the relevant infinite hierarchies of local conservation laws are
found explicitly in terms of prototype field functions (O.O. Vakhnenko)

e Vakhnenko, O.O. Four-component integrable systems inspired by the Toda and the
Davydov—-Kyslukha models. Wave Motion 88, 1-12 (2019).

The properties of embedded solitons (solitons that exist despite their
resonance with the linear spectrum of the system and have only isolated
values of velocity) in the discrete double sine-Gordon equation with next-
neighbor and second-neighbor interactions are investigated. This model
describes the DC biased array of the superconductor/ferromagnet/
superconductor junctions. Depending on the sign of these interactions they
can be either destructive or favorable for the embedded soliton creation.
The embedded soliton existence area depends on the width of the linear
spectrum: narrowing of the spectrum widens the embedded soliton

existence range and vice versa. (Y. Zolotaryuk, I. Starodub)

e Starodub, I. O. & Zolotaryuk, Y. Fluxon interaction with the finite-size dipole impurity.
Physics Letters A 383, 1419-1426 (2019).

An approach to define single-point interactions under the application
of external fields has been developed. The essential feature is an
asymptotic method based on the one-point approximation of multi-layered
heterostructures that are subject to bias potentials. In the zero-thickness
limit, the matrix connecting the two-sided boundary conditions of wave
function at the point of singularity has been obtained. The dependence of
the reflection and transmission coefficients on the bias potential has been
studied. Several “one-point” models of two- and three-terminal devices in
the semiconductor physics have been elaborated. The notion of a “point”
transistor has been introduced, and the existence of extremely sharp peaks
as an applied voltage tunes, forming a resonance set for this one-point

interaction, is shown. (A.V. Zolotaryuk, Y. Zolotaryuk)

e Zolotaryuk, A. V., Tsironis, G. P. & Zolotaryuk, Y. Point interactions with bias potentials.
Frontiers in Physics 7, 87 (2019).

A method to describe the electric field in a spontaneously polarized

isotropic nonpolar dielectric is developed. Helmholtz formula for the
electric force acting on a volume element of a dielectric is generalized with
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regard for the contribution of the spontaneous polarization.
(M.D. Tomchenko)

e Tomchenko, M. D. Electric field and electric forces in a spontaneously polarized nonpolar
isotropic dielectric. Ukrainian Journal of Physics 64, 509 (2019).

Strategies optimizing continuous-variable teleportation of a quantum-
light mode through the turbulent atmosphere have been proposed.

(A.A. Semenov)

e Hofmann, K., Semenov, A. A., Vogel, W. & Bohmann, M. Quantum teleportation through
atmospheric channels. Physica Scripta 94, 125104 (2019).

The physics of long-range electron transfer in nanoscale molecular
structures associated with molecular wires was clarified along with
analytical description of a tunneling current through terminated molecular
wires. These expressions allowed us to explain the dependence of the
current-voltage characteristics of a molecular wire on the length of its
interior range as well as the parameters of superexchange model used.
(Corr. Member of the NAS of Ukraine E.G. Petrov)

e Petrov, E. G. Modified superexchange model for electron tunneling across the terminated
molecular wire. Physica Status Solidi B 256, 1900092 (2019).

Analytical formulas are obtained that are convenient for describing the
experimental results of the tunneling conductance of molecular chains. The
wide abilities of the modified super-exchange model in understanding the
mechanisms of conductivity formation were demonstrated, which was
manifested in the analysis of coherent electron tunneling through alkane
chains attached to electrodes by various anchor groups. (Corr. Member of

the NAS of Ukraine E.G. Petrov, Ye. V. Shevchenko)

e Petrov, E. G., Shevchenko, Ye. V., Snitsarev, V., Gorbach, V. V., Ragulya, A. V., Lyubchik,
S. B. Features of superexchange nonresonant tunneling conductance in anchored molecular
wires. AIP Advances 9, 115120 (2019).

The theory on the magnetic field energy absorption by metal
nanoparticles of a nonspherical shape irradiated with ultrashort laser pulses
Is developed. The dependence of this energy on the orientation of the
magnetic field upon a particle, the degree of its deviation from a spherical
shape, and pulse duration of the laser ray has been scrutinized for the

particles having an oblate or prolate spheroidal shape. (N. I. Grigorchuk)

e Grigorchuk, N.I. Influence of nanoparticle surface and shape on the dipole magnetic
absorption of ultrashort laser pulses. Condensed Matter Phys. 22, 33701 (2019).
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The electron transfer from the barrier in binary InAs/GaAs quantum
dot-well structures was described in terms of localized and delocalized
states and their spectral distributions. It was shown that theoretical
calculations agree well with the optical experiments for these

nanostructures (S.P. Kruchinin).

e Filikhin, 1., Peterson, Th., Vlahovic, B., Kruchinin, S. P., Kuzmichev, Yu. B., Mitic,
V.Electron transfer from the barrier in InAs/GaAs quantum dot-well structure. Physica E:
Low-dimensional Systems and Nanostructures 114, 113629 (2019).

Exact solution to the problem of a closed description of the
nonautonomous dynamics of a two-stage absorbing Markov chain with the
presence of a stochastic dichotomous process in the forward or backward
probabilities of transitions between initial and intermediate states is
provided. It is shown that the kinetics of decay of the intermediate-state
population is four-exponential that gives evidence for an intrinsic non-
autonomy of a two-stage absorbing Markov chain with stochastic forward
rate. (V.I. Teslenko, O.L. Kapitanchuk)

e Teslenko, V. I. & Kapitanchuk, O. L. A closed description of the non-autonomous dynamics
for an absorbing Markov chain with three states and random transition probabilities. Journal
of Physical Studies 23, 3002 (2019).

SOFT MATTER PHYSICS

It is proposed the new approach to the description of liquid crystal
under the assumption that colloidal particle can be treated as a source of
possible deformation of the ground state of the director field
distribution.The ground state imposes restrictions on possible deformations
and determines the peculiarity of the interaction between colloidal
particles. On the basis of this approach, both the Coulomb-like interaction
between dipole particles in a cholesteric liquid crystal and a crucial change
in the character of the interaction in a smectic liquid crystal had been
predicted. (Corr. Member of the NAS of Ukraine B.I. Lev)

e Lev, B. I. & Kim, J.-H. Ground state and peculiarity of particle interactions in liquid crystal
colloids. The European Physical Journal E 43, 1 (2020).

The exact solution of the classical and quantum cosmological model
with exponential dependence on fundamental scalar field potential in
homogeneous and in-homogeneous cases has been obtained. A new
solution of the Universe evolution model was found at the inhomogeneous
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change of scalar field. (Corr. Member of the NAS of Ukraine B.I. Lev,
A.P. Rebesh)

e Rebesh, A. P. & Lev, B. I. Analytical solutions of the classical and quantum cosmological
models with an exponential potential. Physical Review D 100, 123533 (2019).

The simple model for explanation experimental result about rotation
of elongate particle at external electric field has been proposed. The model
based on collective behavior of assembly of the particles with induced
dipole moment. (Corr. Member of the NAS of Ukraine B.I. Lev)

e Lee, J-Y, Lev, B. & Kim, J.-H. Analogue orientation control of a carbon fibre in a nematic
liquid crystal. Scientific Reports 9, 20223 (2019).

The theory of collective diffusion effects in a system of colloidal
particles in a liquid crystal is proposed. The specifics of diffusion which
can be observed experimentally are described. The dependence of the
diffusion coefficient on the temperature and particle density is found. It is
shown that collective diffusion in a system of colloidal particles in a liquid
crystal arises from the elastic distortion of the director field generating the
interparticle interaction. (Acad. of the NAS of Ukraine A.G.Zagorodny,
Corr. Member of the NAS of Ukraine B.l.Lev)

e Lev, B. I. & Zagorodny, A. G. Collective diffusion of colloidal particles in a liquid crystal.
Ukrainian Journal of Physics 64, 48 (2019).

On the basis of non-equilibrium statistical operator with a view to
describe a behavior of self-gravitating systems it has been proposed the
new approach, which takes into account a possible spatially nonuniform
distribution of particles, chemical potential, and temperature. Statistical
induced dynamic and behavioral peculiarities of self-gravitating systems
under different conditions have been theoretically predicted. (Corr.
Member of the NAS of Ukraine B.l.Lev)

e Lev, B. I. Statistical induced dynamic of self-gravitating system. Journal of Mathematical
Physics 10, 687-698 (2019).

Explicit expressions are found for the stationary probability
distribution of a magnetic field, generated by moving charges of the
plasma environment, and stationary probability distribution of force, acting
on a charged particle in this environment with regard for its interaction
with electric and magnetic fields in plasma. (Acad. of the NAS of Ukraine
A.G. Zagorodny, Corr. Member of the NAS of Ukraine B.I. Lev,
V.B. Tymchyshyn).
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e Tymchyshyn, V. B., Lev, B. I. & Zagorodny, A. G. Internal magnetic field distribution in
plasmas. Physics of Plasmas 26, 042120 (2019).

The interaction of hydrogen peroxide and water molecules with the
regions of specific and non-specific recognition of DNA molecules by
proteins is analyzed. These interactions are important for explanation of
beam therapy of cancer. On the basis of density functional theory, the
interaction energies of water and hydrogen peroxide molecules with DNA
nuclear bases are calculated and optimal geometries of stable complexes
are determined. The positions are found where binding of hydrogen
peroxide molecule exceeds the one for water molecule. (S.N. Volkov,

D.V. Piatnytskyi, O.0. Zdorevskyi)

e Zdorevskyi, O. O., Piatnytskyi, D. V. & Volkov, S. N. On a possibility of the blocking of
DNA specific recognition sites by hydrogen peroxide molecules during ion beam therapy.
Reports of the National Academy of Sciences of Ukraine 6, 82—89 (2019).

The interaction of polyamines with the DNA macromolecule was
studied using molecular dynamics simulations. The polyamines molecules
were found to be localized mostly in the minor groove of the double helix
in the region with the specific sequence of nucleotides of A-tract type. The
results of the study agree with the existing experimental data and explain
the preferential localization of polyamines molecules in the DNA sites

with characteristic nucleotide sequence. (S.M. Perepelytsya)

e Perepelytsya, S., Uli¢ny, J., Laaksonen, A. & Mocci, F. Pattern preferences of DNA
nucleotide motifs by polyamines putrescine?*, spermidine®* and spermine**. Nucleic Acids
Research 47, 6084-6097 (2019).

A new mechanism for the selectivity enhancement of secondary
neurons of the olfactory system is proposed, which operates at low odor
concentrations when previously known mechanisms are ineffective.
(A.K. Vidybida)

e Vidybida, A. K. Possible stochastic mechanism for improving the selectivity of olfactory

projection neurons. Neurophysiology 51, 152-159 (2019).

For a class of neuronal models the spiking statistics of inhibitory
neuron with delayed feedback stimulated with stochastic renewal point
process is described. The explicit formulas without applying diffusion

approximation have been found. (A.K. Vidybida, O.V. Shchur)
e Shchur, O. & Vidybida, A. First passage time distribution for spiking neuron with delayed
excitatory feedback. Fluctuation and Noise Letters 2050005 (2019) doi:
10.1142/S0219477520500054.
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A mathematical model of the open dissipative system with localized
metabolic process involving anaerobic bacteria is presented. The general
map of its metabolic paths is constructed. The synergetic method to study
the self-organization of a dynamical chaos in metabolic processes in a cell

and the whole organism is developed .( V.Grytsay)

e Grytsay, V. |, Medentsev, A. G., Arinbasarova, A. Yu. Autooscilatory dynamics a
mathematical model of the metabolic process in aerobic Bacteria. Influence of the Krebs cycle
on the self-organization of a biosystem. Ukrainian Journal of Physics 65, 1-8 (2020).

A model is worked out of the biochemical process of cellulose
hydrolysis associated with the growth of cells and biosynthesis of
enzymes. The model proposed describes an active medium that is an open
system with the input and dissipation of both substance and energy in
terms of a dynamical system of 6 nonlinear differential equations. The
results obtained contribute to the general theory of nonequilibrium systems
and refine the universality of the self-organization laws in nature
(A.S. Zhokhin)

e JKoxin, A. C. JlunamiyHa cHCTEMa AaKTHBHOTO CEPEJOBHINA TiAPOJi3y LEII0JI03d B
aBTOKOJMMBaIbHKX peskumax. Ukrainian Journal of Physics 65 (2020).

ASTROPHYSICS AND COSMOLOGY

Observations with the Hubble Space Telescope of eight compact star-
forming galaxies, aiming to study the properties of Lyman-alpha emission
in such conditions, have been presented. The relation between the Lyman-
alpha escape fraction and the Lyman-continuum escape fraction has been
examined. It was found that shape the Lyman-alpha is a good measure of
the escaping Lyman-continuum radiation and can be applied for a large
number of the galaxies aiming to solve the problem of the reionization of

the Universe. (Acad. of the NAS of Ukraine Y.l. Izotov, N.G. Guseva)

e lzotov, Y. I., Schaerer, D., Worseck, G., Verhamme, A., Guseva, N. G., Thuan, T. X,
Orlitova, I. & Fricke, K. J. Diverse properties of Ly o emission in low-redshift compact star-
forming galaxies with extremely high [O iii]/[O ii] ratios. Monthly Notices of the Royal
Astronomical Society 491, 468-482 (2020).

A simple scenario of inflationary magnetogenesis is proposed based
on a helical coupling to electromagnetism. The helical coupling evolves
linearly with conformal time interpolating between two constant values.
This allows one to avoid the problem of strong gauge coupling and to
generate helical magnetic fields of strength of order up to 10-7 G, when
extrapolated to the current epoch, in a narrow spectral band centered at any
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physical wavenumber by adjusting the model parameters. Additional
constraints on magnetic fields arise from the considerations of
baryogenesis and, possibly, from the Schwinger effect of creation of

charged particle-antiparticle pairs. (Y.V. Shtanov)
e Shtanov, Y. Viable inflationary magnetogenesis with helical coupling. Journal of Cosmology
and Astroparticle Physics 2019, 008008 (2019).
e Shtanov, Yu. V. & Pavliuk, M. V. Inflationary magnetogenesis with helical coupling.
Ukrainian Journal of Physics 64, 1009 (2019).

The possible dark matter signal has been searched in the X-ray
astrophysical observation data. The surface brightness distribution of the
3.5 keV dark matter candidate line was obtained within the Galactic halo.
This distribution was used to update the previous estimates of the
sensitivity of the forthcoming dedicated mission Micro-X. The prediction
for the width of the dark matter decay line in the future XRISM
observations of the Perseus cluster was obtained with the use of

cosmological hydrodynamical simulations. (D.A. lakubovskyi)

e Lovell, M. R., lakubovskyi, D., Barnes, D., Bose, S., Frenk, C. S., Theuns, T., Hellwing, W.
A. Simulating the Dark Matter Decay Signal from the Perseus Galaxy Cluster. Astrophysical
Journal Letters 875, L24 (2019).

From the combined analysis of the kinematic data of the dwarf
spheroidal galaxies, a new lower bound of ~200 eV on the dark matter
fermion mass was obtained. It was shown that it is impossible to constrain
robustly the mass of dark matter particle from the cosmological absorption
signal on frequencies 75-80 MHz (“21-cm absorption feature”). The
detection of this signal was suggested by EDGES collaboration.
(A.V. Rudakovskyi, D.O. Savchenko, D.A. lakubovskyi)

e Savchenko, D. & Rudakovskyi, A. New mass bound on fermionic dark matter from a
combined analysis of classical dSphs. Monthly Notices of the Royal Astronomical Society 487,
5711 (2019).

e Boyarsky, A., lakubovskyi, D., Ruchayskiy, O., Rudakovskyi, A. & Valkenburg, W. 21-cm
observations and warm dark matter models. Physical Review D 100, 123005 (2019).

PHYSICS OF PLASMA PROCESSES

The Kinetic theory of electric fluctuations in a collisional weakly
ionized dusty plasma is formulated with due regard to the grain charging
dynamics. The correlation functions of electron and ion density are
obtained by considering their collisions with neutrals described within the
Bhatnagar-Gross-Krook model. The electron density correlation spectra in
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isothermal and nonisothermal plasma are calculated for various values of
grain density, grain size, and ion collisionality. (Acad. of the NAS of
Ukraine A.G. Zagorodny)

e Momot, A. I., Zagorodny, A. G. & Momot, O. V. Electron density fluctuations in collisional
dusty plasma with variable grain charge. Physical Review E 99, 013206 (2019).

The theory of tokamak transport due to drift waves is revised. The
development of the theory has been analized, starting with simple theories
from the 1950s till today advanced theories using improved fluid models
taking full account of kinetic effects in the frequency regime of drift waves,
also including the effects of zonal flows, and fully nonlinear kinetic theory
itself. An exact fluid closure makes it possible to use fluid theory
completely without expansion, thus maintaining the fluid resonances due
to magnetic drifts, that gives us a new normalization of drift wave
equations and enables to recover nonlinear (Dimits) upshifts, spinup of
poloidal rotation in internal transport barriers and the L-H transition.
(Acad. of the NAS of Ukraine A.G. Zagorodny).

e Weiland, J. & Zagorodny, A. Drift wave theory for transport in tokamaks. Reviews of Modern
Plasma Physics 3, 8 (2019).

On the basis of the developed analytical method, as well as by
numerical simulation, the dependences of the transport coefficient of
charged particles across a magnetic field on a frequency of a random
electric field were found. It is shown that the results of the calculations are
consistent with the data of direct numerical simulation over a wide
frequency range. The results obtained can be useful for optimizing the
performance of plasma devices in which processes of anomalous diffusion
are significant. (V.l. Zasenko, O.M. Cherniak)

e Cherniak, O. & Zasenko, V. I. Particle trapping effects on transport in random electric field.
Journal of Physics: Conference Series 1197, 012003 (2019).

MATHEMATICAL MODELING

The principle of equilibrium of the open economy with its
environment is formulated: the national currency exchange rate relative to
the USA dollar is an indicator of the equilibrium the economy to its
environment. Using this principle the canonical money circulation
equation in the economy is established. On the basis of this equation the
principle of the sustainable economy development is formulated. Outside
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of such a state the economy can be in the state of recession or in the state
being close to it. On this basis the classification of the equilibrium states
of the economy are given. (M.S. Gonchar, O.P. Dovzhyk)

e Gonchar, N. S. & Dovzhyk, O. P. On one criterion for the permanent economy development.
Journal of modern economy, 2:9, 1-16 (2019).

COMPUTER SUPPLY OF SCIENTIFIC RESEARCH

Thanks to the financial support of the NAS of Ukraine in 2019, modern
server equipment was purchased and a cloud cluster was installed at the
Collective Use Center “Resource Center for Grid and Cloud Technologies™ at
the Bogolyubov Institute of Theoretical Physics of the NAS of Ukraine. 10
computing servers based on Intel (R) Xeon (R) Silver 4116 CPUs and Intel
(R) Xeon (R) Silver4216 CPUs form the basis of the cloud cluster. Currently,
the total cloud cluster processing power is 576 virtual processors, 2560 Gb of
RAM and 200 Tb of storage. For all servers the Ubuntu Server 18.04.2 LTS
X64 operating system has been installed and OpenStackRocky cloud-based
services have been deployed. Subsequently, the certification of the cloud
cluster in accordance with the requirements of the EGI FederalCloud project
was carried out and, after successful testing, the cloud cluster (registration
name — UA-BITP) was put into technological operation. At present, the UA-
BITP cloud site is the only one cloud resource in Ukraine that meets all of
EGI FederalCloud's cloud resource requirements and includes the European
cloud infrastructure to support the European Open Science Cloud. Due to the
high reliability of work and the provision of computational resources for
sharing, the international scientific cooperation of researchers of NAS of
Ukraine in such fields as high energy physics and astrophysics, molecular
biology, cell biology, Earth sciences and other ones is increased.
(S.Ya. Svistunov, I.M. Makovsky, V.V. Pelykh)

SCIENTIFIC AND EDUCATION CENTER

The Research and Education Center is established as an unstructural
subdivision at the BITP in order to involve the talented young people into
research studies. The Center together with the Department of Theoretical
and Mathematical Physics of Kiev Academic University (KAU) affiliated
to the BITP implements continuous system of education for the gifted
youth. The education system consists of three interrelated parts:
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educational work with schoolchidren of leading physical and mathematical
schools, students of physical faculties of universities and postgraduate
students of the institutes and universities that conduct research on
theoretical and mathematical physics. The collaboration with KAU
department provides the theoretical student’s training to continue their
studies and get magister’s degree at the KAU. In particular in 2019 the
Chair of theoretical and mathematical physics of KAU organized series of
popular and scientific events.

For students:

Course of lectures in the theory of quantum measurements by Prof.
Yuval Gefen, Dr. Kyrylo Snizhko (Weizmann Institute of Science,
Israel), April 11-17, 2019, Taras Shevchenko National University of
Kyiv and Bogolyubov Institute for Theoretical Physics of the NAS of
Ukraine, Kyiv.

Applied Physics Student School 2019, 24-26 April, 2019, KAU,
Kyiv.

Seminar on Biomolecular Modeling and Simulations May 22, 2019,
BITP-KAU, Kyiv.

School on Quantum Optics. Coarse of lectures by Prof. Andriy
Klimov (University of Guadalajara, Mexico) “Discrete phase space
representation and its application”, October 3-4, 2019 Bogolyubov
Institute for Theoretical Physics of the NAS of Ukraine, Kyiv.
Winter School KAU-BITP on Solid State Physics, December 25-28,
2019, Bogolyubov Institute for Theoretical Physics of the NAS of
Ukraine, Kyiv.

For teachers of physics and students:
Coordinator and lecturer — Honored Teacher of Ukraine O.V. Trylis,
KAU:

October 31, “Experimental tasks in physics lessons”.
December 6, “The joy of test work™.
December 21, “Teaching today and more”.

For schoolchildren:

Integrated Olympiad KAU-KNU on Physics and Mathematics,
February 23-25, 2019. KAU, Junior Academy of Sciences of
Ukraine, Taras Shevchenko National University of Kyiv, Kyiv.
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e Summer School on Physics and Mathematics “Wise Makitra”,
August 7-24, 2019, Chernihiv region, the village of Ladynka.

SCIENTIFIC PUBLICATIONS

Books: 2
b.€. Ilaton, A.I'. 3aropoaniit, B.I'. Ko3upcekuii Ta iH. (pen.). Teopeus
meopemuunoi i mamemamuynoi Gizuxu. Jlo 110-pivus 6i0 OH:
HapoOoxcenns akademika M.M. boeonobosa. — KuiB. Axanemriepiovka,
2019. 152 apk. i1, 532 c. (48,42). ISBN 978-966-360-387-2.
A. Cim3incekuii. Moe socumms 6 nayyi | pen. M.B. XKyiikoBa — Kuis.

[acTuTyT TeopeTmuHoi ¢izuku iM. M. M. boromo6oBa HamionansHO1
akaznemii Hayk Ykpainu, 2019. 152 c. ISBN 978-966-02-8806-5.

Papers in Journals: 185
Ukrainian journals— 36,
Foreign journals — 149.

CONFERENCES & SEMINARS

Seminar dedicated to the memory of IvanV. Symenog. January 31,
2019, BITP, Kyiv.

Seminar “Problems of Theoretical Physics™ dedicated to the memory
of O.G. Sytenko. February 14, 2019, BITP, Kyiv.

Seminar dedicated to the memory of Anatoly U. Klimyk. April 18,
2019, BITP, Kyiv.

All-Ukrainian Festival of Science. May 16-18, 2019.

New Trends in High-Energy Physics. May 12-18, 2019, Odessa.

XI International Bolyai-Gauss-Lobachevsky Conference. May 19-24,
2019, BITP, Kyiv.

Seminar “Quantum field theory and cosmology” dedicated to the
memory of P.I. Fomin. June 20, 2019, Sumy.

Bogolyubov Kyiv Conference. September 24-26, 2019, BITP, Kyiv.
The Days of Science. November 9-10, 2019.

X Conference of Young Scientists “Problems of Theoretical Physics”
dedicated to the 110th anniversary of M.M. Bogolyubov. December
23-24, 2019, BITP, Kyiv.

Davydov Readings. December 26, 2019, BITP, Kyiv,
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PRIZES AND AWARDS

State Prize of Ukraine in Science and Technology

awarded to Corresponding Member NAS of Ukraine V.Yu. Denysov
(Institute of Nuclear Research of the NAS of Ukraine), Corresponding
Member NAS of Ukraine V.F. Klepikov (Institute of Electronic Physics
and Radiation Technologies of NAS of Ukraine), Yu.A. Berezhnoy
(V.N. Karazin Kharkiv National University), O.A. Ponkratenko (Institute
of Nuclear Research of the NAS of Ukraine), V.A. Plujko (Taras
Shevchenko National University of Kyiv), V.P. Mikhailyuk (Institute of
Nuclear Research of the NAS of Ukraine), V.V. Pylypenko (National
Science Center ), V.F. Kharchenko (Bogolyubov Institute for Theoretical
Physics of the NAS of Ukraine) for the work “Structure and interaction of
atomic nuclei in elastic, inelastic and radioactive processes”.

S.1. Pekar Prize of the NAS of Ukraine

awarded Mikhail A. lvanov (G. V. Kurdyumov Institute for Metal
Physics of the NAS of Ukraine), Alexander I. Nosich (O.Ya. Usikov
Institute for Radiophysics and Electronics of the NAS of Ukraine), Yuriy
V. Skrypnyk (Bogolyubov Institute for Theoretical Physics of the NAS of
Ukraine) for the development of analytical and numerical methods to study
wave and transformational processes in inhomogeneous and
nonequilibrium condensed media.

Davydov Prize of the Bogolyubov Institute for Theoretical Physics of
the NAS of Ukraine
awarded Vadim M. Loktev (Bogolyubov Institute for Theoretical Physics
of the NAS of Ukraine), Yuriy G. Pogorelov (Universidade do Porto) for
the cycle of works “Impurity states in superconductors”.

Oleksiy Sytenko Prize of the Bogolyubov Institute for Theoretical
Physics of the NAS of Ukraine
awarded Nikolas 1. Grigorchuk (Bogolyubov Institute for Theoretical
Physics of the NAS of Ukraine) for the cycle of works “Teopis
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