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®I3UKA BUCOKUX EHEPT' T

[HTErpOoBHY  TIAPOKIHETUYHY  MOJI€JIb  BJOCKOHAJICHO  ILJIAXOM
BKJIIOUCHHS JTOJATKOBHUX MEXaHI3MIB BHUIIPOMIHIOBaHHS (DOTOHIB 3 METOIO
JETAIBHOTO aHalli3y CIHEKTPIiB MpsMHUX (OTOHIB, a TaKOX BHUMIPIOBaHb
CIINTUYHOTO Ta TPUAHTYJSAPHOrO IMOTOKIB MPH 3ITKHEHHSX SJAep Ha
PEATUBICTCHKUX KOJalaepax BaXKUX 10HIB Ha mpuckoproBayax RHIC Tta
LHC. Amnami3 BIANOBIAHUX EKCHEPUMEHTAJbHUX JaHUX TI0Ka3aB, IO
CaMOY3TOJKEHU OMHUC IUX JaHUX NOTPeOye BKIIOYEHHS MEXaHI3MIB,
MOB’sI3aHUX 3 TpoliecamMu KoHpailHMeHTa («aapoHi3aliiHi GOTOHNY), Ta
edpektiB 3ammyrtaHocTi. (FO.M. CuntokoB, wn.-kop. HAH VYkpainu

I'"M. 3iHOB’€B)

e Naboka, V.Yu., Sinyukov, Yu.M., Zinovjev, G.M., 2020. Photon spectra and anisotropic
flow in heavy ion collisions at the top RHIC energy within the integrated hydrokinetic
model with photon hadronization emission. Nucl. Phys. A 1000, 121843.
https://doi.org/10.1016/j.nuclphysa.2020.121843

3anpornoHOBaHO HOBUW (opMaii3M OINUCYBaHHA CHUCTEMHU IS
CyMillel aJpOHIB 13 JOBUIBHUMH pajilycaMyd TBEPAOTO KOpa 1 TaKUMH
KJIacTepamH, SIK JieTki simpa. Ha #oro ocHOBI1 Briepiiie OTpPUMAaHO PiBHSIHHS
CTaHy ISl IIUX CyMIilIeH, sIK€ BUXOAMTH 3a paMKu HaOnmxeHHa Ban nep
Baanbca 1 Ha 0a3i SIKOro MpoOaHaTI30BaHO MOEIbh AJAPOHHOTO PE30HAH-
CHOTO Tas3y, 1110 JaJI0 3MOTy SIKICHO OITMCAaTH MHOXXHUHHOCTI aJpOHIB 1 sep,
BUMIPSIHUX B IEHTPaJIbHUX 31TKHEHHSX siaep konadopauiero ALICE CERN
3a eHeprii B cuctemi mneHTtpa mac 2760 I'eB 1 konaboparmiero STAR BNL
npu 200 I'eB. (K.O. byraes, b.€. I'puntok, B.B. Caryn, O.I. IBanuupskui,

yii.-kop. HAH Vkpainu I'"M. 3iHOB’€B)

e Bugaev, K. A., Vitiuk, O. V., Grinyuk, B. E., Sagun, V. V., Yakovenko, N. S., Ivanytskyi, O. 1.,
Zinovjev, G. M., Blaschke, D. B., Nikonov, E. G,, Bravina, L. V., et al. 2020, Second virial
coefficients of light nuclear clusters and their chemical freeze-out in nuclear collisions. Euro.
Phys. J. A, 56, 293

Po3BUHYTO HOBMII METOA MPSIMOTO MOPIBHSHHS €KCIEPUMEHTAIbHUX
3HAQU€Hb KYMYJSHTIB 3apsjiB, M0 30epiratoTbCcsi B LEHTPaJIbHUX
3ITKHEHHSIX BAXXKHUX 10HIB, Ta TECOPETHMUYHHUX OOYUCIEHb (IyKTyalil y
BEJIMKOMY KaHOHi4HOMYy aHcamOmi. Ioro 3acTocoBaHO [0 aHai3sy
duiykTyaiiii 0apioHIB B €KCIEpUMEHTax Ha BenukoMy aapoHHOMY

komnaiaepi. (M.1. l'openmteiin, P.B. ITo6epexHIoK)

e Vovchenko, V., Savchuk, O., Poberezhnyuk, R.V., Gorenstein, M.1., Koch, V., 2020.
Connecting fluctuation measurements in heavy-ion collisions with the grand-canonical
susceptibilities. Phys. Lett. B 811, 135868. https://doi.org/10.1016/j.physletb.2020.135868


https://doi.org/10.1016/j.nuclphysa.2020.121843
https://doi.org/10.1016/j.physletb.2020.135868

P0O3BUHYTO OpUTriHATBHUM METOJ CaMOY3rO/JXKEHOTO BpaxXyBaHHS
¢daykTyaliii yMcesn 4aCTUHOK 3 1HIYKOBAHHM ITOBEPXHEBUM HATATOM Ta
KPUBUHOIO TIPU JIOCII/PKCHH]1 PIBHSHHS CTaHy. Takuil MmiixiJ Ja€e 3MOTy
y3arajJbHUTH KJIACUYHY KOHIEMIII0 MOP(OJOriyHOT TEPMOJAMHAMIKM Ha
BUIMAJIOK TYCTUX CYMIIIEH SK OOJbIIMAaHIBCbKUX, TaK 1 KBAHTOBHUX
YaCTUHOK 13 BIAIITOBXYBaHHSIM TBepJoro kopy. Ha BiamiHy Bif
cTaHgapTHOro (OpPMYJIIOBaHHS TaKUX PIBHSAHb CTaHy KO€(QILIEHTH
MOBEPXHEBOTO HATATY 1 KPUBUHHU MPHU LbOMY MPUTHIYYIOTHCA 32 YMOBHU
BUCOKHX I'YCTUH HE €KCIIOHCHI[INHUMU, a CTEIICHEBUMU (DYHKIISIMU TUCKY

cuctemu. (K.O. byraes)
e Bugaev, K.A., 2020. Alternative formulation of the induced surface and curvature tensions
approach. J. Phys. G: Nuclear and Particle Physics. https://doi.org/10.1088/1361-6471/abce92

TEOPIS SIJIPA TA SIAEPHUX PEAKIIA

Po3paxoBaHo TemrmiepaTypHi 3al1eXHOCTI Koe(ilieHTa TYHEIIOBAaHHS
Kpi3b ©KpaHOBaHHWH KYJOHIBChKUW Oap’ep mist pp-, pd-, pt-, dd- i dt-
peakIlii mpu KIMHATHUX TeMIIepaTypax 1 MPOJEMOHCTPOBAHO 3POCTAHHS
Ha JIEKIJIbKa TMOPSAJKIB MMOBIPHOCTI PEaKIii CHHTE3y NpU OUIbIIAHHI

TeMIepaTypu BCboro Ha coTH1 rpaaycis. (b.€. ['puHiok)

e Grinyuk, B.E., Simenog, 1.V., 2020. On the temperature role in the tunneling process at the
low-energy nuclear fusion. Ukr. J. Phys. 65, 958. https://doi.org/10.15407/ujpe65.11.958

Y 0CKOHANEHy TPUKIACTEPHY MOJENb 3aCTOCOBAHO JUISl aHAI3Y
CTPYKTYpH Timepsapa iBe , SIKe OyJI0O TpeJCTaBICHO JBOMa ajb(da-
yacTUHKaMu Ta A-rinepoHoM. Po3paxoBaHO cHeKTp 3B’sA3aHUX Ta
PE30HAHCHUX CTaHiB Timepsaapa , Be, (a3 MPYKHOTO Ta HENPYKHOTO

. A-ri . 8B ) . .5 Be
PO3CIsIHHA rimepoHa Ha Aapi € Ta aan)a YAaCTHUHKHW Ha T'IepAaapi A .

[TokazaHo, 110 KjacTepHa MOJSIpU3ALs TMOPOIKYE psifi PE3OHAHCHUX
CTaHIB, OUIBIIICTh 3 IKUX Ma€ JyKe€ BY3bKYy IIMpUHY, MeHITy 3a 100 xeB.
Pe3ynbpTaTt po3paxyHKIB J00OpEe Y3TOKYIOThCS 3 €KCIEPUMEHTAIBHUMHU
JaHUMH Ta  pe3yJbTaTaMH  aJbTEPHATUBHUX  MIKPOCKOMIYHUX 1
HamiBMikpockomiuHux wmoxaeneit. (B.C. Bacunescekuii, FHO.A. Jlamiko,

O.B. Hecrepos)
e Lashko, Yu. A, Nesterov, A. V., Vasilevsky, V. S., 2020. Structure of the ground and excited
states in  Be nucleus. ArXiv e-prints nucl-th/2006.08137. [Submitted to Phys. Rev. C]

JetanbHO JOCHIKEHO €(EeKTH KYJIOHIBCbKOI B3a€MOJIi  MpHU
dbopMyBaHHI1 3B’S3aHUX Ta PE30HAHCHUX CTAHIB A3€PKATbHUX JICTKUX SIIEP


https://doi.org/10.1088/1361-6471/abce92
https://doi.org/10.15407/ujpe65.11.958

Wi 7mp 81 :8n 9pa 9p llp 11 : :

Li-'B, "Li-"B, "Be-"B,"B-""C. BusiBiieHo pe30HaHCHI CTaHU 13 CUJIbHUMHU,
cnabKuMU Ta MOMIPHUMH e(eKTaMH KyJOHIBChKOi B3aemo/li. [lokazaHo,
10 KYJIOHIBCHKHUM 3CYB € MaKCUMaJIbHUH JUIA 3B’S3aHUX CTaHIB, TOMY IIIO

3B’s13aH1 CTaHU € KOMITaKTHIIUMH 3a pe3oHaHcH1. (B.C. BacuneBcbkuit)

e Duisenbay, A. D., Kalzhigitov, N., Kato, K., Kurmangaliyeva, V. O., Takibayev, N. and
Vasilevsky, V. S., 2020. Effects of the Coulomb interaction on parameters of resonance states
in mirror three-cluster nuclei. Nucl. Phys. A, 996, 121692.
https://doi.org/10.1016/j.nuclphysa.2020.121692

MATEMATHYHI METOJIU B TEOPETUYHIN ®I3UIII

B pamkax 3araibHOi nOpoOJIEeMHM  PO3AUICHHS 3MIHHUX IS
IHTETPOBHUX TaMUIBTOHOBUX CUCTEM 3 gl(n)-3HauHuMu MaTpuuamu Jlakca,
110 3aJ0BOJIBHSIOTH KBaJpaTUYHI TyKKM Maiie Tumy a-b-c-d, Ha oCHOBI
KOMITOHCHT BIJITOBITHUX TEH30piB a-b-C-d cdopMynboBaHO JOCTATHI
YMOBH, SIKI TapaHTylOTh, 10 (YHKIII BigokpemitoBaHHa CKIsiHIHA-
CkotTa-I'exTMaHa JiCHO TPOAYKYIOTh KaHOHIYHI KoopauHath. Jms
BOXIIMBOTO IMiIKIAcy KiacuuHuX anreOp a-b-c-d, a came xmacmunmx
anreOp  BIAOWTTS, 3a  JONOMOTOK  BIAMOBITHUX  I-S-TEH30PIB
chopMyIbOBaHO JOCTaTHI YMOBH KAaHOHIYHOCTI KoopjauHaT CKJIIsHIHA-
Ckorra-I'extmana. /s Bunaaky tpuronomerpuunux gl(n)xgl(n)-3naunmx
TeH30piB a-b-C-d 3HaimeHo kiac omepatopiB Jlakca. OTpuMaHui I HUX
Ha0ip KaHOHIYHUX KoopauHAT € moBHUM. (T.B. CkpHITHHK)

o Skrypnyk, T., 2020. Separation of variables for quadratic algebras: Algebras of Maillet and
reflection-equation algebras. J. Math. Phys. 61, 083504. https://doi.org/10.1063/5.0012299

HAHO®PI3ZUKA, PI3UKA HUZbKOBUMIPHUX CUCTEM

BukopuctoBytoun epeKTUBHUM HU3BKOCHEPTeTUYHUN TaMilbTOHIaH
st pepMIOHIB 3 TCEBAOCHIHOM OJMHHMIIS, PO3PAXOBAHO B3AEMOJIIIO
Pynepmana-Kirrens-Kacyita-Hocinn (PKKI) 118 MarHeTHHX IOMIIIOK,
PO3MIILIEHUX Ha OJHIN 1 TiM camiii ab0 pi3HUX MIArpaTKax MIACTUHYACTOI
rpatku. Iloka3zaHo, 110 ICHYe€ TpWU THUMH B3aEMOJIIi, SIKI 3ajeXaTh BIJ
napaMeTpy MOJeNl, 10 BHU3HAYA€ BIJHOCHY CHJIY CTPHOKIB €JIEKTPOHIB
MIDX MIATpaTKaMU: J1Ba 3 HUX MOKHA 3BECTH J0 rpad)eHOBOr0 TUITY, TOI1 K
TPETili € HOBUM — BiH OOYMOBJICHHI HAsBHICTIO OE€3MCIEPCIMHOI 30HU 3
HYJIbOBOIO eHepriero. OTpUMaHO 3arajibHi aHANITUYHI BUpa3u IS
B3aemoyii PKKH B Tepminax inTerpanis Memnina—baprca. ITokasaHo, 1m0
B3a€EMOJIISI MDXK JIOMIIIKAMHU, PO3TAIlIOBAHUMHU Y BY3JIaX COTOBOI IpaTKH,
BUSBIISIE 1YK€ CUIIbHY TEMIIEPATypHY 3aJ€XKHICTh TP MAJIOMY JIONYBaHHI,


https://doi.org/10.1016/j.nuclphysa.2020.121692
https://doi.org/10.1063/5.0012299

0 € MPAMUM HACIIJKOM HasgBHOCTI IIockoi 3o0HM. (wi.-kop. HAH
Yxpainu B.I1. I'ycunin)
e Oriekhov, D.O., Gusynin, V.P., 2020. RKKY interaction in a doped pseudospin-1 fermion

system at finite temperature. Phys. Rev. B 101, 235162.
https://doi.org/10.1103/PhysRevB.101.235162

PO3BUHYTO TEOPi0 MArHETOPEOJOTTYHOTO €(PEeKTy B eJacToMepax 3
OJIHOBICHUMHU (DepOMarHeTHUMH YaCTUHKaMU. 3a YMOBH Y3TOKEHOCTI
MEXaHIYHOTO T4 MarHeTHOI'0O MOMEHTIB PO3paxoBaHO JAe(opmallito 3CyBy,
[0 BUHUKAE B €JacToOMepl MiJ Ji€0 MarHeTHoro mojs. IlokazaHo, 110

BEJMYMHA 3CyBY MOXke nocsraTtd 10 BiICOTKIB HaBiTh Yy CIaOKWX MOJISX.

(akan. HAH Ykpainu B.M. JlokTeB)

e Kalita, V.M., Ivanova,l.M., Loktev, V.M., 2020. Magnetorheological effect in elastomers
containing uniaxial ferromagnetic particles. Condens. Matter Phys. 23, 23608.
https://doi.org/10.5488/CMP.23.23608

3anponOHOBAHO HOBY CIM’IO0 HEBHOPSIAKOBaHUX cucteM. Ll cim’d
HAJICKUTh A0 KIJIACy CUCTEM, 110 MICTITh BUNIAJKOBI HET€PMITOBI JOMIIIKU
3amileHHs. PO3rIsiHyTO MpPOCTUIl BUMAIOK, KOJU HASABHICTH TOYKOBUX
nedeKTiB 3aMIIIEHHS MPU3BOJUTH 1O MOJIEIBHOTO TaMUIbTOHIAHY 3
niaroHaJibHUM Oe3nagoMm. Ha BiaMiHy BiJ BIIOMHUX MOJIEIEH HErepMITOBUX
JOMIIIIOK, HEHYJIbOBA TyCTHHA CTaHIB I KOXKHOI 130JbOBAaHOI BIJl
OCHOBHOI'0 KpUCTAITy JIOMIIIIKK HAasiBHA JIUIIIE Y HENIEPEPBHIN 30H1 KiHIEBO1
mupuHu. HaBeaeHo cmoci0 10OOyJI0BM  BIAMOBIAHUX — JOMIIIIKOBUX

raminbToHiaHiB. (akax. HAH Vkpaiau B.M. Jlokres, F0.B. Ckpurauk)

e Skrypnyk, Y.V, Loktev, V.M., 2020. Local spectra at impurity and neighboring sites in
graphene: Resonance manifestation. J. Low Temp. Phys. 46, 258-263.
https://doi.org/10.1063/10.0000696

IToOynoBaHo AB1 CiM’1 TOUKOBHUX B3a€MOJIIH 13 3B’S3aHUMU CTaHAMU
JUISL BUNAJKY TETEPOCTPYKTYpPH, SKa CKIAJAETHCS 3 JABOX IIJIACKUX
OJIHOPIIHUX IIAPIB y TPAaHUIl, KOJU 1XHS IIMPUHA 1 BIICTaHb MK HUMH
OpsIMyIOTh OJHOYACHO 110 Hyjds. [lokazaHO MOXJIUBICTH PE30HACHO-
TYHEJIBHOTO TPOXO/HKEHHS  eJEeKTPOHIB Yepe3 TaKy CTPYKTypY.

(O.B. 3onoraprok, A.0. 3o010Tapiok)

e Zolotaryuk A.V. and Zolotaryuk Y., 2020. Point interactions with bound states: A zero-
thickness limit of a double-layer heterostructure. J. Low Temp. Phys., 46, 779-785.
https://doi.org/10.1063/10.0001540

3anmpomnoHOBAHO HENIHIMHY MOJEIb TPhOX JAUHAMIYHHUX ITiJCUCTEM,
3B’s3aHUX B CBOIX KIHETMYHINA Ta MOTEHINAJIbHIM YacTHHAX. 3 OISy Ha
KBa310JJHOBUMIpPHY MPOCTOPOBY CTPYKTYpy 1i 0a30BOi IpaTKu MOJEIb

6


https://doi.org/10.1103/PhysRevB.101.235162
https://doi.org/10.5488/CMP.23.23608
https://doi.org/10.1063/10.0000696

OXOIUTIOE KiJbKa CTYIMEHIB BUIBHOCTH, 3JaTHUX IMITYBaTU JUHAMIUHY
MOBEJIHKY JOBIUX MaKpOMOJIEKYJ K MPUPOIHBOr0, TaK 1 CHHTE30BaHOTO
MOXO/KEHHS, a  TaKoX  JIMHAMIKYy  HEMHIAHUX  30Yy/KeHb B
HU3bKOBUMIPHUX MPOCTOPOBO CTPYKTYPOBAHUX MeTamaTepianax. Mojenb
JIOMYCKA€ YiTKE raMiIbTOHOBE (POPMYJTIOBAHHSA 31 CTAHIAPTHUMHU Ty KKAMU
IlyaccoHa 1 J€MOHCTPYE KOMIUJIEKCHO CIpPSIKEHY CHUMETPII0 MK
MiJICHCTEMaMH  TOJOBOTO  THUITy. [HTETPOBHICTH, pPIBHSHb CHCTEMU
3a0e3neuyeThes ii MPe/ICTaBICHHSIM HYJIbOBOI KPUBUHH, [0 BUILJIUBAE 3
JOIOMIDKHOI JIIHIMHOI 3aja4i 31 CHEKTPAJIbHUM OIEPaTOPOM TPETHOrO
nopsinky. PoO3BUHYTO MOpUMHSATHY  TOJBIMHY  TEXHIKY  OJATaHHS
HapOy — beknynna, B paMkax sKOi 3T€HEPOBAHO HETPUBIAIbHUUN
y)KHHKOBHM PO3B’SA30K, IO OXOIUIIOE BCli TpU 3B’s3aHI IMJICHCTEMHU.
(0.0. BaxHeHKoO)

e Vakhnenko, 0.0., 2020. Integrable nonlinear triplet lattice system with the combined inter-
mode couplings. Phys. J. Plus 135(09) 769 (16 pages). https://doi.org/10.1140/epjp/s13360-
020-00794-x

Po3po6sieHO Teopito KPHUBONIHIWHUX OJHOBUMIPHUX aHTUDEpO-
MarHeTukiB. BcTaHoBiIeHO, 10 axipaJbHUWA  aHTU(EpPOMArHETHUIN
CIIIHOBUM JIAHITIO’KOK ITOBOJIMTH ceO€ SIK JBOBICHUM XipaJbHUM MAarHETHK 3
¢(EeKTUBHOIO aHI30TPOIIEI0 Ta B3aemoAie J[3sumomuHCchKOro-Mopii.
[HaykoBaHa reoMmeTpiero B3aeMoisl J[3smomuHCcbKOro-Mopii TpU3BOAUTH
10 Tibpuan3arii marsoHiB y yaHoxkky. (K.B. €pmos, B.I1. KpaBuyk)

e Yershov, K., Kravchuk, V., Sheka, D., Roessler, U., 2020. Curvature effects on phase
transitions in chiral magnets. SciPost Phys. 9, 043. https://doi.org/10.21468/SciPostPhys.9.4.043

3anponoHOBAHO CIOCIO BUSIBJICHHS CJIAOKWX OCIHWJIALIN B 4acCTOTHIN
3QJIEKHOCTI €JIEKTPONPOBITHOCTI METAJIEBUX HAHOYACTUHOK. BecTaHoBIEHO
MIJCUJICHHS  CIA0KMX  OCHWISIINA  KIHETMYHOI  €JIEKTPOIPOBIIHOCTI
METaJIeBOT HAHOYACTUHKHU. 3’SICOBAHO, 1[0 aMILIITyJa OCIWIAIIN 3pocTae

13 MeHIIaHHAM pajiyca yactuHku (M.I. I'puropuyk)

e Grigorchuk, N.I., 2020. Modulation of frequency dependence of a metal nanoparticle
electroconductivity. Metallofizika i Noveishie Tekhnologii 42, 929-937.
https://doi.org/10.15407/mfint.42.07.0929

Busueno edexr Hepacra na aucky KopOiHo, migmanomy
HOPMAJIBHOMY 30BHIIIHBOMY MAarHeTHOMY IIOJK0 Ta paJiaJbHOMY
rpanienty temneparypu. ['eomerpis KopOiHO nae MOXIUBICTH s
OpsIMOTO BHUMIPIOBaHHSI MAarHeTyBaJIbHUX CTPYMIB, $KI MAaCKYIOTbCS
KIHETUYHUM BHECKOM Yy CcTpyM HepHcta B 3BHUYaAlHIA TreoMeTpii.
MarneryBaibHi CcTpymMu (Ile MalOTh Ha3BY «KpahWoOB1 CTpyMH») HeE
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https://doi.org/10.1140/epjp/s13360-020-00794-x
https://doi.org/10.1140/epjp/s13360-020-00794-x
https://doi.org/10.21468/SciPostPhys.9.4.043
https://doi.org/10.15407/mfint.42.07.0929

3aJIekaTh BiJ MPOBITHOCTI 3pa3ka, TOMY iX MOKHA 3py4YHO OIMHCATH B
TEPMOAUHAMIYHOMY  Miaxonail. BoHum MoxyTb OyTH TOB’si3aHi 3
TEPMOJMHAMIYHUM TMOTEHIllaToM JlaHjgay mJis HECKIHYEHHOI CHCTEMHU.
[IpoieMOHCTPOBAHO, IO MPOSB IBOIO CYTO TEPMOJUHAMIYHOTO €(EKTy
Hepncra nosnsirae B CUIIbHUX KOJIMBAHHSX MarHETHOTO MOJIsl, BAMIPSHUX B
IEHTP1 AUCKY SK (PYHKINI 30BHINIHBOTO Mmojisi. KoJuBaHHS 3ajeaTh Bif
pI3HUII TeMmeparyp Ha kpasx aucky. ®epmionu ipaka Ta 2D enekTpoHu
3 MapaboJIIYHUM CHEKTPOM XapaKTEPHU3YIOThCS KOJMBAHHIMU Pi3HOT da3u
Ta 4YacTOTH. MU TPOTHO3YyEMO SKICHO Pi3HI EHEPreTUYHI 3aJICKHOCTI
BEWYMHU curHainy HepHcTa Bi XIMIYHOTO MOTEHIIANY AJIsI HOPMAJIbHUX 1

nipakoBux HocliB. (C.I'. [1lapamoB)

e Kavokin, A.V., Altshuler, B.L., Sharapov, S.G., Grigoryev, P.S., Varlamov, A.A., 2020. The
Nernst effect in Corbino geometry. Proceedings of the National Academy of Sciences
(PNAS) 117, 2846-2851. https://doi.org/10.1073/pnas.1916567117

OTpuMaHO aHANITUYHY 3aJICKHICTh MOTYKHOCTI BUIPOMIHIOBAHHS
CBITJIA B MOJIEKYJSIPHOMY AI0A1 BIJ HAIpyrd 3MIIIEHHS Ta HANpyrud Ha
3aCJIOH1 SIK TMPHU TO3UTHUBHIA, TaKk 1 TPU HETaTUBHIA TMOJSPHOCTSX.
[lokazaHo, 10 Hampyra Ha 3acCJIOHI KEPY€E IMOTYKHICTIO Yepe3 3CyB
opOiTambHUX €Heprii BigHOCHO piBHIB depmi HaHOENeKTpomiB. Take
HaJallITyBaHHS Ja€ 3MOTY JOCSITH PE30HAHCHOTO TYHEJIIOBAHHS
€JICKTPOHIB 4Yepe3 MOJEKYJISIpHUN (POTOAION 1 TAKUM YHUHOM CTBOPUTHU
(OTOAKTUBHMI CUHIJIETHUN 30y/KEHHIl cTaH XpoModopa Mpu MEHIIHX
Hampyrax 3MIIIEHHS Y TMOpPIBHSHHI 3 HaNpyramu, SKi MEePEeMUKAIOTh
reHepalilo CBITIAa 3a BIACYTHOCTI 3acioHy. (wi.-kop. E.I'. IleTpos,
B.O. Jleonos, €.B. IlleBueHko)

e Petrov, E., Leonov, V., Shevchenko, Y., Snitsarev, V., 2020. Control of electroluminescence
in a molecular photodiode by gate voltage. Mod. Phys. Lett. B 34, 2040063.
https://doi.org/10.1142/S0217984920400631

JI1s. OMHOBUMIPHOT CHUCTEMU TOYKOBHUX OO030HIB MOKa3aHO, IO IpH
cnabKoMy 3B’SI3Ky «JIIpKOBa» KBaziuacThHka Jliba € meBHUM HabOpom
B3aeMOJIMHUX (oHOHIB. lle o3Hauae, MO0 IPKOBI KBa31YaCTMHKH HE
YTBOPIOIOTh HE3aJIC)KHUI TUI KBa314aCTMHOK, X04a B JIITEpaTypl JOBrUM

yac BBaxkaynoch npotumwiekHe. (M. 1. TomueHko)

e Tomchenko, M., 2020. Nature of Lieb’s “hole” excitations and rwo-phonon states of a Bose
gas. J. Low Temp. Phys. 201, 463-488. https://doi.org/10.1007/s10909-020-02498-z

JlocmimKeHo BIUIUB aTOMHUX JOMIIIOK Ha €HEPreTUYHUM CHEKTp Ta
€JICKTPUYHY MPOBITHICTh rpadeHy. AHamTA4YHI (HOPMYJHU, OJIep>KaHl B


https://doi.org/10.1073/pnas.1916567117
https://doi.org/10.1142/S0217984920400631
https://doi.org/10.1007/s10909-020-02498-z

paMKax OJIHOCJIEKTPOHHOI MoAedl cuiabHOTro 3B’s3Ky Jlidmmwmiga, Oymo
MOPIBHSIHO 3 pe3yibTaTaMH YHCIOBHUX OOYHMCICHb. BHECOK pO3CitOBaHHS
CJICKTPOHIB HAa  aTOMHOMY BuUmOapi J0 TYCTMHH CTaHIB Ta
CJICKTPONPOBIIHOCTA TpadeHy 3 JOMIIIKOM MIXKBY3JIOBUX aTOMIB
JOCIIJUKEHO YHMCIOBMMH MeTojgaMH. Iloka3zaHo, 1m0  OlIbIIaHHS
CJICKTPOIPOBIIHOCTH 31 3POCTaHHSAM IapaMeTpa MOPAJKY € CHUIBHUM
HACJIIKOM 3pOCTaHHs TYCTUHU CTaHIB Ha piBHI Depmi Ta yacy penakcarii

enektpoHHux crauiB. (C.I1. Kpyuunin)

e Bellucci, S., Kruchinin, S., Repetsky, S.P., Vyshyvana, I.G., Melnyk, R., 2020. Behavior of
the energy spectrum and electric conduction of doped graphene. Materials 13, 1718.
https://doi.org/10.3390/mal3071718

Y  0e3KkOHBOMIOLINHOMY 3a YacoM OINHKCOBI PO3B’s3aHO 3ajady
3aMUKaHHS KOH(GOPMAIlIWHUX JWHAMIK HEOOOPOTHOTO JABOCTAIIAHOTO
HAHOJIAHIIOTa TIPM CTOXACTUYHIA MOIYJALii MpsIMOi YU 3BOPOTHOI
mBHAKOCTeM  mepexony. Ilokazano, 1m0 1 JAWMHAMIKM  3HA4YHO
pPO3pI3HAIOTHCSI,  HaOyBalO4u  BIAMOBIAHO  TE€TpaMOAAIbHOTO  abo
oimonanpHOTO BUDiAY (B.1. Tecnenko).

e Teslenko, V.I., Kapitanchuk, O.L., 2020. Multimodal dynamics of nonhomogeneous
absorbing Markov chains evolving at stochastic transition rates. Int. J. Mod. Phys. B 34,
2050105. https://doi.org/10.1142/S0217979220501052

Po3pobneno monens ykiaagy MOJEKYJ B MOHOIIApi, SiKa J1aja 3MOry
poaHaIi3yBaTH MOXOMKEHHS CaMOOPraHi30BaHUX YTBOPEHb MOJIEKYN Ha
OCHOBI L1aHO-AEUUI01(DEeHITy B CTPYKTypaxX 3CYHYTHUX PSIiB, 3yMOBJIECHUX
KOHKYPEHIIIEI0 MIX aJCOpPOIBHOIO B3a€EMOIIEI0 MOJEKyJa-MiJKIaaKa Ta
3HQUHUMHU TMPOCTOPOBUMHU B3aEMOJISIMU MIK CYCITHIMHU L1aHOO1(hEeH1Ib-
HUMHU Tpynamu. Pe3ynbTarv MOICNIIOBAaHHS Y3TO/DKYIOThCS 3 KBaHTOBO-
MEXaHIYHUMHU PO3paxyHKaMH 3 TEPIIMX MPUHIIMITB Ta €KCTIEPUMEHTAIb-

Humu ganumu. (O.JI1. KamitaHuyk).

e Snegir, S., Dappe, Y.J., Kapitanchuk, O.L., Coursault, D., Lacaze, E., 2020. Kinked row-
induced chirality driven by molecule—substrate interactions. Physical Chemistry Chemical
Physics 22, 7259-7267. https://doi.org/10.1039/C9CP06519A

PIBUKA M’SIKOI PEHUOBUHHU

[IpencraBieHo HOBHUM  MiAXiA, 3aCHOBAHMM Ha 3aCcTOCYBaHHI
HEPIBHOBAYKHOT'O CTATUCTUYHOTO OIepaTopa, SAKUW Ja€ 3MOTY BpaxyBaTH
HEOJHOPIIHUN  PO3MOAIA YaCTUHOK. Takuid METOJ BUKOPHCTOBYE
OpoIEeAypY CLIJIOBOI TOYKM ISl 3HAXO/KEHHS OCHOBHUX BHECKIB Y
CTaTUCTUYHY CyMy 1 HAJa€ MOKJMBOCTI OTPUMATH BCl TEPMOJUHAMIUYHI


https://doi.org/10.3390/ma13071718
https://doi.org/10.1142/S0217979220501052
https://doi.org/10.1039/C9CP06519A

napameTpu cucteMm. llepegbadeHo MOXKIMBI OCOOJMBOCTI TOBEIIHKH
B3AEMOJIMHMX CHCTEM, TaKuX SK TpaBITIBHI CHCTEMH, CHCTEMHU 3
KYJIOHIBCBKMM BIJIIITOBXYBAaHHAM TOIIO JJIsI PI3HUX TEPMOAMHAMIYHUX
yMOB. 3amporoOHOBAHO HOBHWM MIAXiJ AJisI ONMKHCYBaHHS HEPIBHOBAXKHUX
CHUCTEM B €HEPreTUYHOMY IMPOCTOP1, IO € PO3MIMpeHHIM miaxoxy ['16ca
JUIST MaKpOCKOMIYHUX CHUCTEM 3a HEpiBHOBaXXHUX yMOB. (akaax. HAH
VYkpainu A.I'. 3aropoanii, un.-kop. HAH Ykpainu b.1. JleB)

® Lev, B.l, Zagorodny, A.G., 2020. Statistical description of non-equilibrium many-particle
systems. Ukr. J. Phys. 65, 1056. https://doi.org/10.15407/ujpe65.12.1056

3anpornoHoBaHO HOBHA MeToJ (apu(hMETUIHOT SHTPOMIT) JUIsl aHATI3Y
BEJIUKUX TOCTIJOBHOCTEW MAaHUX, TUIY TPAEKTOPIA TUHAMIYHUX CHUCTEM.
BigMiHHOCTI IOTO METOJY BiJ BIZOMOI'0O METOAY MEPMYTAIlIMHOT €HTPOMii
Taki: 30epiraerbcs 1HQpOpMAIlil TPO PiBHI KOMIIOHEHTH Yy BEKTOpax
BKJIQJICHHS; HE BXXMBA€THCS KOMOIHATOpUKA; BHUCOKAa OOYMCIIOBAJIbHA
eeKTUBHICTh. Y BHUIIAJIKy, KOJM BEKTOPH BKJIQJCHHS HE MAlOTh PIBHUX
KOMIIOHEHT, 3alPOMOHOBAHUI METOJ JIa€ T€ caMe€ 3HAYEHHsI €HTPOIli, 10
i1 MeTOJI MEepMYyTaIlIHOT EHTPOITii. SIKIII0 BEKTOPHU BKJIAJCHHSI MAalOTh PiBHI
KOMIIOHEHTH, TO 3alpPONOHOBAHUM METOJI MOXE Kpalle pO3pI3HITH

nonioui Habopu ganux. (O.K. Binubina)
e Vidybida, A.K., 2020. Calculating permutation entropy without permutations. Complexity
2020, 1-9. https://doi.org/10.1155/2020/7163254

Jlns xiiacy HEUpPOHHUX Mojejed OTpuMaHO (GYHKINIO PO3MOIALTY
MDKIMITYJIbCHUX 1HTEpBAIIB JJII HEHpOHA 13 3aTPUMAHUM TaJIbMIBHUM
3BOPOTHHUM  3B’SI3KOM, CTUMYJIBOBAaHHM CTOXACTUYHUM  IPOLECOM
BiIHOBJIEHHs. OTpuMaHi (opMyJid 3aCTOCOBAHO [0 BHUMAAKy HEWpOHa 3
OPOTOM 2, CTUMYJIbOBAHUM MOTOKOM BHUMIAAKOBHUX IMIyJbCiB Epmanr-2.
JUist 1HTErpyBaJIbHOTO HEMPOHA 3 BTpaTaMu, CTUMYJIbOBAHOI'O IMOTOKOM
BX1JTHUX IMITYJIbCIB, IO € peai3ali€lo CTOXaCTUYHOTO TOYKOBOIO MPOLECY
[lyaccona, 3HaiijlcHO TBIpHY (YHKIIIO MOMEHTIB (YHKII pO3MOILTY
BUXIIHUX MIKIMIOYJIbCHUX 1HTEepBadiB. OCTaHHS, 3TIJHO 3 TEOPEMOIO

Kyprtica, moBHicTio Bu3Haudae cam posnojaii. (O.K. Bigubina, O.B. Ilyp)

e Shchur, O., Vidybida, A., 2020. First passage time distribution for spiking neuron with
delayed excitatory feedback. Fluctuation and Noise Letters 19, 2050005.
https://doi.org/10.1142/S0219477520500054

OO0uucneHo BIUIMB CKIHYEHHUX PO3MIPIB CUCTEMH Ta TJ100ATIBHOTO

30epexeHHs 3apsaay Ha TepMalibH1 (IyKTyalli B OKOJ1 KPUTUYHOI TOUKH.
JlocmipKeHO CKIHYEHHY CHCTEMY, IO OOMIHIOETHCS YacCTHUHKAMHU 31
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CKiHYeHHUM TepMmocTaToM. [lokazaHo, 110 TaKWM CTATUCTUIHUN aHCaMOJIb
BIIPI3HAETHCSA BIJI BIJIOMHX aHCAMOJNIB — KAaHOHIYHOTO 1 BEIHUKOTO
KaHOHIYHOTO, 1 IO TJIOOalbHI e(QeKTH 30EpeKEeHHS 3apsaay CHIbHO
BIIMBAIOTh Ha KyMYJISHTH PO3IMOALTY KUTBKOCTI YaCTUHOK. | sKI10 po3mip
CUCTEMU € JIOCTaTHbO BEIUKHH, TO €(eKTH TrI00aTbHOr0 30€peKeHHS
3apsy MOKHA OIMCATH aHAJITUYHO B paMKax pPO3POOJICHOTO METOIy
nigancamOmro. IlokazaHo, 1m0 epeKTH CKIHYEHHHX PO3MIpPIB MOYMHAIOTH
BIJIICpaBaTU 3HAYHY pOJb, KOJHM JOBXHHA KOpEJsIii Oijplnae dYepe3
OJIU3BKICTh /10 KPUTHYHOI TOUYKM ab0 KOJU CHUCTEMA JOCTATHHO Maja
HOPIBHSHO 3 BJIacHUM 00’eMoM okpemoi udactuHku. (M.I. ['opeHmTeiin,
P.B. TToGepexHIOK)

e Poberezhnyuk, R.V., Savchuk, O., Gorenstein, M.l., Vovchenko, V., Taradiy, K., Begun,
V.V., Satarov, L., Steinheimer, J., Stoecker, H., 2020. Critical point fluctuations: Finite size
and global charge conservation effects. Phys. Rev. C 102, 024908.
https://doi.org/10.1103/PhysRevC.102.024908

baszytouncs Ha mozeni BKIII 13 30BHINIHIM HapHUM MOTEHIIAIOM,
3alIPOMOHOBAHO MOJIENIb 3  EJIIEKTPOH-(DOHOHHOI0 Ta KYJIOHIBCHKOKO
B3aemojiero. IIpogeMOHCTpOBaHO, 110 KOJM CHApIOBaHHS TOHUXKYE
EHEPril0 MOJIEKYJISIPHOI CTPYKTYpHU 1 KYJOHIBCBKUM ICEBIOMOTEHIIAN
BIJICYTHIM, TO €HEpreTuYyHa IUIMHA (mapamMerp NOpsAKy) He
NEPETBOPIOETHLCA HA HyJIb 3a OyIb-IKOI TEMIepaTypH, OJHaK
ACUMIITOTUYHO MPSIMY€E 10 HyJs MBUAUIE, HIX pe3ynbTaT moaem BKII 3
30BHIIIHIM  TapHUM  TOTeHIlaJoM. BpaxyBaHHS  KyJIOHIBCHKOTO
NICEBJIONOTEHIIaTy MPU3BOAUTH /10 ICHYBaHHS KPUTHUYHOI TEMIEPATYpH,
0 BU3HAYAETHCS MMApaMETPaMU EJIEKTPOH-CJIIEKTPOHHOI  B3a€EMOIII.
Eneprernuna miiyiiHa B OKOJII KPUTUYHOI TOYKHU € JIHIMHOIO (PYHKIIIEIO
TEMIIEpAaTypy 1 BU3HAYAETHCSA K MapaMeTpaMu €JIEeKTPOH-EJIEKTPOHHOI

B3a€MO/Ii1, TaK i 30BHIMHIM mapHuM noteHmiaiom. (K.B. I'puropurmm)

e Grigorishin, K.V., 2020. Eliashberg theory with the external pair potential. Phys. Lett. A 384,
126701. https://doi.org/10.1016/j.physleta.2020.126701

[ToO6ynoBano ¢azonapamMeTpuuHy Aiarpamy aBTOKOJHUBHUX PEXKUMIB
3QJIEKHO BIJ JHUCHUMAIl XoJiecTepuHa 3 KpoBi. 3a JOMOMOTOIO
CIIEKTPaJILHOTO aHalli3y 3HAWJEHO cleHapiid Oidypkaiii NTOABOEHHS
nepiofly  aBTOKOJIMBaHb, KOJM  BHACHIJIOK TEPEPUBYACTOCTI  MpHU
dbopMyBaHHI BOPOHKM TME€PEMIITyBaHHS BHUHHKAIOTH XAOTHYHI PEKUMU
nuBHEX aTTpakTopis. (B.J. I'puriait)

e Grytsay, V.1, Medentsev, A.G., Arinbasarova, A.Yu., 2020. Autooscillatory dynamics in a
mathematical model of the metabolic process in aerobic bacteria. Influence of the Krebs
cycle on the self-organization of a biosystem. Ukr. J. Phys. 65, 393.
https://doi.org/10.15407/ujpe65.5.393
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3a OMOMOrol METOAIB (PYHKIIOHANY TYCTUHH Ta MOJICKYJISIPHOI
MEXaHIKM TI0Ka3aHO, IO MOJEKYJH TMEPOKCUAY BOJHIO YTBOPIOIOThH
cTab1nbHI KoMIUIekcHu 3 ¢ocdaTHoro rpynoro Makpomosiekyau JIHK. Y
¢b1310JIOTTYHUX YMOBax TakKl KOMIUIEKCH €HEPreTUYHO BUTIAHIII, aH1XK
noaiOHI KOMILUIEKCH 3 MOJIEKYJIO0 BoAW. EHepreruuHa mnepeBara s
KOMILIEKCIB 3 TEPOKCHUIOM BOJHIO JOCSTA€ThCS, 30KpeMa, 3aBIsSKH
HAsSIBHOCTI B MOJIEKYJI TOPCIMHOTO CTYIEHsS BIIBHOCTI, IO POOUTH Ti
THYYKIIIOIO TMOPIBHSHO 3 MOJEKYJol Boau. LIi pe3ynbTratu MOKas3yroTh,
0 B JKMBUX TKAaHWHAX TMEPOKCHUJ BOJHIO MOXKE 3aJUIIaTUCS OIS
docharaux rpyn JHK 3Haunuii yac, OJ0KyIOUM T€HETUYHY AKTHUBHICTH

makpomostekyiu. (C.H. Bonikos, JI.B. IT’staunekuii, O.0. 310peBChKUi)

e Piatnytskyi, D.V., Zdorevskyi, O.0., Volkov, S.N., 2021. Interaction of hydrogen peroxide
molecules with non-specific DNA recognition sites. Euro. Phys. J. D 75, 24.
https://doi.org/10.1140/epjd/s10053-020-00009-z

OTpuMaHO OCHOBHI XapaKTEpPUCTUKH (CTAl[lOHAPHHUN PO3MOJLI,
cepeaniit yac mepuioro aocsrHeHHss — MFPT) BumankoBux OnykaHb 31
CTOXaCTUYHUM TTOBEPHEHHSM BY3JaMH HECKIHUEHHOTO a00 CKIHYEHHOTO
naHioxka. IlokazaHo, 10 i1XHI 3aJ€KHOCTI BiJ 4YacTOTH HOBEPHEHb
CYTTEBO BIJPIZHAIOTHCS Bl THUX, 11O CIIOCTEPIralOThCS Y KOHTUHYaJIbHUX
muy31HHUX MOJAEIAX, 3MIHIOIOUKCH 3 €KCIIOHEHIIIMHUX Ha cTeneHeBi. s
CKIHUCHHHUX JIAQHIFOKKIB 3 SBJSETHCS IIKaBUH €()EKT BUHUKHEHHS ¢
3HMKHEHHS MOKJIMBOCTI MiHIMI3amii MFPT B 3amekHOCTI Bif BIJCTaHI 10
i, HaBeneHo mpukiag 3acTOCyBaHHS PE3YJbTaTiB  J0 MpoOIeMHu

onTuUMi3alli eHsuMaTuuHuXx peakiii (JI.M. Xpuctopopos).

e Christophorov, L.N. 2020. Random walk with resetting in a 1D chain. Reports of the
National Academy of Sciences of Ukraine, Ne 8, 43-50.
https://doi.org/10.15407/dopovidi2020.08.043

e Christophorov, L. N. 2021. Peculiarities of random walks with resetting in a one-
dimensional chain. J. Phys. A: Math.Theoret. 54, 015001. https://doi.org/10.1088/1751-
8121/abc765

ACTPO®PIZUKA TA KOCMOJIOI'IA

[IpoBeneHo crnocTepekeHHs eMiciiiHo1 JiHIT Lyman o Ha KOCMIYHOMY
Teneckomi Xa0OO0jia y BOCBMH OJM3BKMX KOMIIAKTHUX TaJlaKTHK 13
30pE€YTBOPEHHSIM, HU3BKMM BMICTOM KHCHIO 3 METOIO MOIIYKY HENPAMUX
1HIWKATOPIB ISl BU3HAYEHHS YaCTKU 10HI31BHOTO BHUIIPOMIHIOBAHHS 1
emicii Lyman o, 110 BUXOAUTH 32 MEXI1 TaJaKTUKH. Y TI'STH TaJlaKTHK
3HAWJIEHO CUJIbBHY €eMICIiHYy JiHiI0 Lyman o 3 aBoMa MakCUMyMaMmH B
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PO3MOJIUII 1HTEHCUBHOCTI. B 1HIIMX TphOX TrajakTUKax ciabkKa JIiHisg
Lyman o Haki1agaeTbcs Ha WIMPOKY JIiHIIO MOrMHaHHA Lyman a.
3HalIEHO aHTUKOPEJIAIII0 MK YaCTKOK BUIPOMIHIOBAaHHS B JiHIT Lyman
0, [0 BUXOAUTH 32 MEXKI TATAKTUKH, 1 BIJICTAHHIO M)XK MaKCHMyMaMU B
miHii Lyman o, ajie BOHa HE Taka TiCHA SIK aHTUKOPEJAIIA MIXK YaCTKOIO
10HI31BHOI'O BHUIIPOMIHIOBaHHS, IO BHXOJUTh 3a MEXI TaJaKTHKH, 1
BIJICTAaHHIO MK MakcuMymamu B JiHIT Lyman o. 3po06JieHO BUCHOBOK, II10
BIJICTAaHb MDK MakCUMyMamu B JiHII Lyman o MoxHa po3ryisiaaTe siK
HAJIMHUN HENpAMUN 1HIMKATOp BUXOAY Lyman o Ta 10HI31BHOTO
BUINIPOMIHIOBaHHS 3a Mexl1 ranaktuku. (akaa. HAH Ykpainu FO.1. [30T0B,

H.I'. I'yceBa)

e Izotov, Y.L, Schaerer, D., Worseck, G., Verhamme, A., Guseva, N.G., Thuan, T.X., Orlitova,
., Fricke, K.J., 2020. 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. https://doi.org/10.1093/mnras/stz3041

[ToGyaoBaHO nepTypOaTUBHY XipaJibHY TEOPit0 KBAHTOBOI I'paBiTallil y
dbopmanizmMi MEpHIoro MOpsAKy Ha OCHOBI JBOKOMIIOHEHTHHUX CIIHOPIB.
Ha Bigminy Bif iHmmMX QopmaiizMiB IbOT0 poay, (ikcarito KamiOpoBKu
BJAJIOCS BUOpATH TaKMM UYMHOM, I00 3aHYJIUTH MpOIaratop CHiHOBO1
3B’s13HOCTI. Lle 3HauHO cnporrye oduncieHHs aiarpam deitnmana. HoBuit
dbopmanizM B Teopii IpaBiTallli € aHaJIOrOM BIJIOMOTO 1 TOTYXHOTO
xipasibHOrO (opmani3My B Teopii KadiOpyBaJIbHUX BEKTOPHUX IOJIB

Anra—Mimnza. (FO.B. IllTaHoB)

e Krasnov, K., Shtanov, Y., 2020. Chiral perturbation theory for GR. J. High Energy Phys.
2020, 17. https://doi.org/10.1007/JHEP09(2020)017

bazyrounce Ha mpUHIIUIIAX 3POCTAHHS EHTPOITIi Ta 3MEHIIIEHHS €HEeprii
CUCTEMH 3alpONOHOBAHO MIAX1J 1O OMHUCY TMOSIBU (DyHIaMEHTaJIbHOTO
CKQJISIPHOTO TIOJISl 3 yCiMa HEOOX1THUMHU BJIACTUBOCTSIMU JIJIsi CTaHIAPTHOL
KOCMOJIOT14HO1 MOoJiesil. BUKOpUCTaBIIM CTaTUCTUYHUMN MIAX1A JJI OMHUCY
CTalllOHAPHUX CTaHIB CHUCTEMH, BJAJOCS OMUCATH MOXKJIMBY IOYATKOBY
nuHaMiky HapojpkeHHs Bceecsity. (akan. HAH Vkpainu A.I'. 3aropoHiid,

yi.-kop. HAH Vkpainu b.1. JleB)

e Lev, B.l., Zagorodny, A.G., 2020. Noise-induced origin of the fundamental scalar field.
JMP 11, 502-508. https://doi.org/10.4236/jmp.2020.114032

Ha ocHoBi MoaudikoBanoro piBHsiHHS ['poca-IliTaeBchkoro 3
TPUYACTUHKOBOIO BIJIIITOBXYBAJIBHOIO B3a€EMOJIEI0 PO3BUHYTO MOAEIH
003e-KOH/ICHCATHOI TEMHOI Marepii [Jis OMNHUCY PO3MOJUTy YaCTUHOK
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TEMHOI MaTepii B TYCTHUX 00JacCTIX, TaKUX SK SIAPO TAIO0 TAIAKTHKUA Ta
NEPEKPUTTA Tall0 TalaKTUK TpU iXHbOMY 3iTKHEHHi. [loka3aHo
MOXJIMBICTh ICHYBaHHS JBOX (a3 TeMHOI marepli, po3AiIEHUX 00JacTIO
HECTIMKOCTI, IO TOSICHIOE TEPEPO3MNOALT TEMHOI MaTepii B rajakTHKaXx.

(O.M. I'aBpunuk, A.B. Hazapenko, M.B. XenamBiii)

e Gavrilik, A.M., Khelashvili, M.V., Nazarenko, A.V., 2020. Bose-Einstein condensate dark
matter model with three-particle interaction and two-phase structure. Phys. Rev. D 102,
083510. https://doi.org/10.1103/PhysRevD.102.083510

OTpuMaHO HOBE CHIBBIJHOIIEHHS] HEBU3HAYCHOCTI JjIsl KOOPAMHATH Ta
IMITYJIBCY, 110 BPAaXOBY€ I'PABITAIIMHY B3a€MOJIIF0 MACHBHUX YACTHUHOK Ta
y3arajibHIO€ BIJJOME CITIBBIIHOIICHHS, IKE OYJIO 3alpOMOHOBAHO PAHIIIE B
paMKax PpI3HUX TEOPETHYHUX Mojeneil. (OOpaxoBaHO TIpaBiTalliiiHI
MOMPABKHU /10 CEPEAHBOKBAIPATUIHUX BIIXUJICHb KOOPAUHATH Ta IMITYJIbCY.
[Toka3zaHo, 10 MiHIMaldbHA JOBXKWHA Ta MIHIMAJIbHUN IMIOYJIbC 3QJIEKATh
Bi  eHeprii  BigHOCHOro  pyxy  4vactmHOK.  (B.€. Ky3pmuuos,
B.B. Ky3pMuuoB)

e Kuzmichev, V.E., Kuzmichev, V.V., 2020. Uncertainty principle in quantum mechanics
with Newton’s gravity. Euro. Phys. J. C 80, 248. https://doi.org/10.1140/epjc/s10052-020-
7808-y

PI3UKA IIJIAZMHA

3anpornoHOBAaHO JABOKOMIOHEHTHY PIAWHHY MOJENIb JJIsi ONMUCAHHS
aHOMAJILHOTO TEPEHECEHHs TeIUla 1 YaCTUHOK B TepMOsiAepHiil mna3mi. s
MOJIeJIb MOOYAO0BaHAa HA OCHOB1 KIHETUYHOT TEOPii 3 TOYHICTIO 10 BEJIMYUH
JIPYroro TOPSJKY 3a BIJHOIICHHSM €HEprii Mmojig J0 TEIJIOBOi EHeprii
YACTUHOK 1 € €KBIBAJIEHTHOI KIHETUYHOMY OIHUCAHHIO B MEXaxX TOYHOCTI
BUKOPUCTAHOTO HaOmmxkeHHs. IlepeBaroro Momeni €  MOXIMBICTD
BpaxOoByBaTH 30BHIIIHI 1 BHYTpIIIHI TpaHCHOPTHI Oap’epu  0e3
BUKOPUCTAHHS JOJAaTKOBUX HaOmmkeHb. KiHeTHYHE ONMMCaHHs, Ha OCHOBI
AKOTO TOOY/IOBAaHO PIJUHHY MOJIENIb, BKJIIOYA€ IOBHY TPAHCIOPTHY
MaTpULIO $K JJIs TOTOKIB YaCTHHOK, TaK 1 TEIMJIOBOIO TMOTOKY.
3anpornoHoBaHa MOJIEb J1a€ MPaBUIbHE MacIITaOyBaHHS 4acy yTPUMaHHS
mia3Mu  BIJ  HarpiBasibHOI  motyxHocti (akanx. HAH  VYkpainu
A.T". 3aroposHiii)

e Weiland, J., Zagorodny, A., Rafiq, T., 2020. Theory for transport in magnetized plasmas.
Physica Scripta 95, 105607. https://doi.org/10.1088/1402-4896/abb85f
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https://doi.org/10.1088/1402-4896/abb85f

[IInsxoM YKUCIOBOTO MOJIETIOBaHHS Ta 3a JOMOMOIOI0 aHATITUYHOTO
METOJly AOCIHI)KEHO MEePEHECEHHS MAaCUBHUX JOMIIIOK y JABOBHUMIPHOMY
BUITAJIKOBOMY TIOJIl MIBUJIKOCTEH. PO3B’SI3KM CTAaTUCTUYHUX PIBHSHD
BIJITBOPIOIOTH PE3YJbTaTH MOJEIIOBaHHS MPHU Mepexofl Bia audy3iitHOro
70 KOHBEKTHMBHOTO PEXHUMY IEPEHECEHHsI 0e3 3allydeHHs MapameTpiB
nigronku  (B.I. 3acenko, akax. HAH  Vkpainm  A.I. 3aropoaHii,
O.M. YepHsik).

e Cherniak, O., Zasenko, V.I., 2019. Particle trapping effects on transport in random electric
field. J. Phys.: Conference Series 1197, 012003. https://doi.org/10.1088/1742-
6596/1197/1/012003

e Zasenko, V. |, Zagorodny, A. G., Cherniak, O. M., 2020. Proceedings of the 1st Conferene
on Nonlinearity. Serbian Academy of Nonlinear Sciences, Belgrade, pp. 55-65.

MATEMATHYHE MOJIEJIOBAHHA

[ToOGynoBaHO KJ1ac €BOJIOIIN PUUKOBUX aKTHUBIB, III0 MAKOTh IaM’ ATh
HAa OCHOBI JUCKPETHOro OpOYHIBCHKOTO pyXy JABOX THIIB: 1) miHa
PU3UKOBOIO aKTUBY 3a PO3MIAIYyBaHUN MEPIOA HE MOXKE OMYCTUTHUCS IO
HYJid, a € CTpPOro JOAaTHbOK; 2)IllHa PU3UKOBOTO aKTHUBY 3a
PO3IIISITYBAaHUN TEPIOA MOXKE ONMYCTUTHCS A0 HyJd. JloBeaeHo, 1o uei
KJIaC €BOJIIOIII OMHCY€ HEMOBHUM HeapOiTpaxHui puHOK. Ha ocHOBI
JTUCKPETHOTO  T€OMETPUYHOTO  OpPOYHIBCBKOIO  pyXy  MOOYJAOBaHO
napaMeTpUYHUN BUNAJKOBUM MPOLEC, SIKKI OMUCY€E €BOJIIOIII0 aKTHUBIB,
I[1Ha SKUX 32 Yac €BOJIIOLIT HE MOXE OIMYCTUTUCS SIK 3aBIOJTHO OJIU3BKO /10
HyJd. JloBeneHo TeopeMy Mpo CHpaBeAJIMBY I[IHY KOHTPAKTY 3 MOJBIHHUM
OMMIIiOHOM (ITyT-OMITIOH 1 KOJI-OMIIIOH) CTaHAAPTHOTO THITY. XapaKTEPHOIO
OCOOJIUBICTIO 1[1€1 OPMYIH € TE, IO I[IHA CYyNEPreKa € MEHIIOO 3a IIHY
0azoBoro  aktuBy. OO4YMCIEHO IHTEpBall  HeapOITpaXKHUX  ILIiH.
(M.C. I'onuap)

e Gonchar, N. S., 2020. Assessment of contingent liabilities for risk assets evolutions built on
Brownian motion. Advances in Pure Mathematics, 10, 259-296.
doi:10.4236/apm.2020.105016

e Gonchar, N.S. 2020. Derivative Pricing in Non-arbitrage Market, arXiv: 2010.13630.
[Submitted to Global Journal of Science Frontier Research]

KOMIT’'FOTEPHE 3ABE3INEYEHHS HAYKOBHUX
JOCJIKEHD

3abe3neueHo HaJliiiHy po0OTy OO0YHMCIIOBAILHOTO Ta XMapHOTO

kjactepiB B LIeHTp1 KOJIEKTUBHOTO KOPUCTYBaHHs «PecypcHuil eHTp AJis
Ipil- Ta XMapHUX TexHojdorii» B IHCTUTYTI TeopeTnuHoi (i3uku
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iMm. M.M. boromo6osa HAH Vkpainu (IT®). OunoBieno Bepcito
onepamiitHoi cuctremu A0 CentOS 7 1 HOPOMIKHOIO MPOrPaMOBOTO
3a0e3neuenHss g0 ARC 6 BigmoBimHo go Bumor EGI. HamamroBano
koH(pirypamito  cepBepiB  htCondor-CE.bitp.kiev.ua ta  Vobox-
alice.bitp.kiev.ua nana 3abe3neueHHs HaIIMHOTO (PYHKIIOHYBAaHHS TPIJI-
caiita UA-BITP 1 BuxoHanHs 3aBmaHb 3 OOpOOJEHHS JaHUX
excriepumenTy ALICE B IEPHi. Po3mmpeHo MiXkHapoJHY HayKOBY
ciniBnpanto HaykoBiHiB HAH Vkpainum B Takux ramyssx, sk ¢izuka i
acTpodi3zrvka BUCOKHX €HEprid, MOJEKYJIsipHa 1 KJIITUHHA 010J10Tis1, HayKa
po 3EMITEO TOLIO.

[Tignucano moroBip mpo acomiiioBane wienctBo B EGI (EGI
Associated Participants) mixx IT® ta dynaamiero EGI, mo Hamae Ykpaini
cratyc acorioBaHoro wieHctBa B EGIl.eu, Inctutyt 3arBepikeHO
kaHauaatom B wieHu Acomianii EOSC 3 manmaTom mpeacTaBHUIITBA Bij
VYkpainu. IlpenctaBuunrBo [IT® B 1ux MIKHAPOAHUX OpTaHizaIlisx
3a0e3meuye  y4acTh  YKpaiHChKOI  TpIA-CHOIIBHOTH B TOOYIOBI
€BpOMENChKOT XMapu BIJKPUTOI HAyKHM Ta yd4acTb Y KOHKYpCI
€BPONEUCHKUX TMPOEKTIB Ha piBHOMpaBHUX YyMoBax. (C.S. CBiCTYHOB,
[.M. MakoBchkuii, B.B. Tlenux)

KA®EJIPA TEOPETUYHOI I MATEMATUYHOI ®13UKHU

3 METOW SKHAWIIMPIIOrO 3aJlydeHHS TaJaHOBUTOI MOJIOAL [0
HAyKOBOi pOOOTH B 1HCTUTYTI Jli€ HECTPYKTYpHUH miapo3aut — Haykoso-
OoCcBITHIM ueHTp IHcTUTyTy TeopernuHoi (pizuku im. M.M. Boromo6oBa
HAH Vkpainu. Ilentp cnubHO 3 Kadeaporw TEOpPEeTHUYHOI Ta
MareMatu4yHoi (Gi3uku KuiBcbkoro akagemiuHoro yHiBepcutery (KAY)
npu [T® im. M.M. boromobosa HAH VYkpainu npoBaauth HemnepepBHY
CUCTEMY OCBITH JUisi 00JapOBaHOi MOJIOAI, HIO0 CKJIAJAETHCSI 3 TPbOX
B3a€MHO TOB’SI3aHUX JIAHOK: OCBITHBOI pOOOTH 31 LIKOJISIpAMU MPOBIAHUX
b13uKO-MaTEMAaTUYHUX  JIIEIB, CTyACHTaMH Kadeap NPUPOIHUYNX
(akynbTETIB YHIBEPCUTETIB, a TaKOX 3 acHipaHTaMd I1HCTUTYTY Ta
YHIBEpPCUTETIB — (DaxiBUSIMU 3 TEOPETUYHOI Ta MATeMaTU4HOI (Di3UKHU.
CoiBnpaito 3 kadgenporo KAY crpsmMoBaHO Ha MIATOTOBKY CTYIEHTIB-
TEOpETHKIB J10 BcTyny B wmarictparypy KAY. IlpauiBHuku xkadenpu
TEOpPETUYHOI Ta MaTeMaTuyHoi ¢p13uku KAY cninsHo 3 HaykoBo-0CBITHIM
neHtpoM IT® im. M.M.boromo6oBa HAH Vkpainu B3suin y4yacTh B
oprasizailii Ta poBeICHH1 HU3KH 3aXO0/I1B.
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J11s CTYACHTIB:

Kadenpa TM® cninsHo 3 HaykoBo-ocBiTHIM 1ieHTpoM IT® B3siia
yuyacTh y mnpoBeaeHHI KommiekcHoi omimmiaaun CoOLMaPhENS-
2020 (KAY), mo ckimamanaca 3 TphoX NpOoPUIBHUX OJiMImian —
MaTeMaTuKHu, (I3UKU Ta IHXKEHepli, Kl MPOUIUIM BiANOBIIHO Ha
MEXaHiKO-MaTeMaTU4YHOMY, (izudHoMy 1 ¢akynbTeTi paaiodizuku,
eNeKTpoHikMn Ta KoM oTepHux cucreM KHY imeni Tapaca
[leBuenka. 11-14 ciunsa 2020 p. https://sites.google.com/view/cool-
mathens-2020

Ceminapu 3 MI3UKH I BUNTEIIB.

«'igponuHaMika B IIKUIBHOMY Kypci (i3UMKH: HEmpaBUJIbHA Tema?,
JEeKTOp 3aciyxeHuil BuuTenb Ykpainum O.B. Tpumic. 7 mroToro
2020 p.

«3aragkoBa (i3uKa HAAIPOBIAHOCTI», JICKTOP YJICH-KOPECIIOHICHT
HAH VYkpainu O.A. Kopmarok. 3 kBiTHsa 2020 p.

«HecamoBuTa (Dizuka: CKpuIlika, Iilla, BUHO 1 HAIMPOBIAHICTHY,
nektop npodecop Auapiit Bapiamos. 18 uepsus 2020 p.

JI1s CTY/IEHTIB Ta MIKOJISPIB!

JliTHs i3uKo-MaTeMaThyHa IMKoia «MyapaMakuTpa» AJis MIKOJISIPIB
7-10 knaciB, miTHINH Tabip «3miHay, cenume KmaBmieBo, KuiBchka
obnacte. 7-24 cepmnus 2020 p.

KosokBiymu CTyIeHTCHKOTO HAyKOBOro KiyOy «Mynpamakutpar

(crimpHO 3 diznuauM dakynprerom KHY imeni Tapaca IlleBueHka):

o Jlekmisn «TepMoeleKTpu4HI Ta TEPMOMArHeTHI SBUIA: BiA
icropii g0 edexry HepHcra B reometpii KapOiHo», jekTop
noktop ¢iz.-mar. Hayk C.I'. Illapanos. 12 Bepecus 2020 p.

o Jlexuis «HoGeniBcbka nekuis 3 ¢izuku y 2020 potii», JeKTOp
noktop ¢iz.-mar. Hayk FO.B. IlItanos. 10 sxoBTHS 2020 p.

e [linroToBKa CTYyAEHTIB 10 3UMOBOI CTYJIEHTCHKOI mKoau ITd-
KAY «llepenoBi Hampsmu (Hi3UKM KOHAEHCOBAHOTO CTaHY»
(11-14.01.2021 p.). Bmpomosx 19.10-30.12 2020. https://
sites.google.com/ view/kau-itep-condmat-2020
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HAYKOBI NYBJIKAIII
Momnorpadii Ta migpy4YHUKH

B.l. Lev, A.G. Zagorodny Applications of Field Theory Methods in
Statistical Physics of Nonequilibrium Systems. — /Bogolyubov Institute
for Theoretical Physics of the NAS of Ukraine/. — Singapore. World
Scientific, — 2020, 300 p. — ISBN-10: 981122997X ISBN-13: 978-
0811229978

E.V. Gorbar, V.A.Miransky, |.A. Shovkovy, P.O. Sukhachov.
Electronic properties of Dirac and Weyl semimetals. /Bogolyubov
Institute for Theoretical Physics of the NAS of Ukraine/. — Singapore.
World Scientific, — 2020, 504 p. ISBN: 978-981-120-734-1 (hardcover)
https://doi.org/10.1142/11475

J. Bonca and S. Kruchinin (Eds). Advanced nanomaterials for the
detection of CBRN. NATO Science for Peace and Security Series A:
Chemistry and Biology, Springer, Dordrecht, 2020, 354 p., ISBN 978-
94-024-2029-6. doi: https://doi.org/10.1007/978-94-024-2030-2

B.I'. Ko3upchkuii Ta iH., Enyukionedii sk 2nokanivHi medii: KOJEKTUBHA
moHorpadis. / 3a pea. aA.1.H., npod. A.M. Kupunon. Kuis : [lepxkaBHa
HayKOBa ycTaHOBa «EHIMKIIONEAMYHE BUIaBHULTBO», 2020, 304 c.

CrarTi B :)kypHajax: 176
YKPaiHChKUX XypHajax — 32,
1HO3eMHUX KypHanax — 144,

KOH®EPEHIIII TA CEMIHAPHU

Ceminap «lIpobnemMu TeopeTndHoi (I3UKW», TPUCBSIYEHUN MMam’ ATI
akaaemika Omnekcist Curenka. Kuis, 13 mrotoro 2020 p.

Xl Kondepenuis wmomoaunx BueHux «lIpodremMu TeopeTHUHOI
b13ukn». Kuis, 4-5 rpyaus 2020 p.

BIIBHAKHU TA HAI'OPO/IHU

IIpemisa HAH Ykpainu im. O.C. JlaBuaoBa

A.I'. 3aropoaniii (IT® im. M.M. boronto6oBa HarrionaneHoi akagemii
Hayk Ykpaiau), FO.B. I'omoBau ta M.®.I'onoko (I®KC HAH VYkpainn)
3a IUKJI HAYKOBUX Tpailb «PO3BUTOK CTATUCTUYHUX METOJMIB JTOCIIKCHHS
CTPYKTYPHO HEBHOPSAKOBAaHUX 0AaraTO4aCTUHKOBUX CUCTEM).
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IIpemis HAH Ykpainu im. /[.B. BoakoBa

K.O. bByraeB (IT® iMm. M.M. boromo6oBa HamionansHOi akagemii Hayk
VYkpainn), B.M. [lyrau (I51J]1 HAH VYkpainu) 3a UK HayKOBHX Tpallb
«Teopernuni nependaveHHs sBUII 3 (I3UKKM BHUCOKHMX EHEpPrid Ta ix
eKCIIEpUMEHTAIbHI JOCIIIKEHHS B PEIATUBICTCHKUX 3ITKHEHHSX SJIEP».

IIpemist imeni Mukosu borosrooosa
JJIS MOJIOAMX BYCHUX
InctutyTy Teopernunoi ¢pizuxku im. M.M. borosawoosa
HanionanbHOI akaneMii HayK YKpaiHu
3a 2019-2020 pp.

. LO. Crapoay06, K.B. €pmioB 3a nukn HaykoBux mnpanp «HemniHiiiH1
30y/DKEHHST B HAJNPOBIIHUX Ta MarHeTHUX HAHOCHCTEMax 3a
HAssBHOCTI MPOCTOPOBOI HEOTHOPITHOCTI

. B.M. lllanosaa, P.B.Ilo0epexHiOK 3a LOUKI HAYKOBUX IIpalb
«P1BHSIHHS CTaHy 1 XapakTep €BOJIOLIi CUIIbHOB3a€EMOIIHOT MaTepii
B PEISTUBICTCHKUX SIAPO-AICPHUX 31TKHEHHSIX

Ipemis HAH Ykpainu 151 MOJI0AUX Y4€HHX
3a Kpauli HayKOBI po0oTu
0.0. 3nopeBcbkuit (IT® iMm. M.M. borono6oBa HarionanbHo1 akagemii
Hayk Ykpainu), O.M. Ilon (IE® HAH VYkpainu), O.M. Yepusak (ITO
iM. M.M. boromo6oBa HarioHanpHOi akajaeMii Hayk YKpaiHU) 3a LMK
HayKoBHX Tpanb «KOMIT'IOTEpHE MOJIECIIOBAHHS MPOCTOPOBO-YACOBO1
€BOJIIONI1 €JIEKTPOHHUX, I0HHUX Ta SIEPHUX CUCTEM)

Ipemist imeni Ilerpa ®omina

IncturyTty Teopernunoi ¢gizuxku im. M.M. BorosirodoBa
HamionaabHOI akajgemii HayK YKpaiHu
10.0. Cutenko (IT® im. M.M. BoromtoboBa HaiionaiasHoi akagemii
Hayk Ykpaiam), [.B. Kpiee (OTIHT im. b.I. Bepkina HAH VYkpaian) 3a
UK HaykoBux npaub «Edextn cmiHy 1 TpaHMYHHX YMOB Yy
TEPMOJMHAMIYHUX 1 TPAHCIIOPTHUX BJIACTUBOCTSIX ME30CKOIIYHHUX CHCTEM
y 30BHIIITHBOMY MAarHiTHOMY TIOJIi»

IloyecHe 3BaHHA
«3aciry:keHUH JisY HAYKH i TeXHIiKH YKpaiHm»

C.IL Kpyuunin (IT® im. M.M. Boromo6oBa HarjionaneHoi akaaemii
HayK YKpaiHu).
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HIGH ENERGY PHYSICS

The integrated Hydrokinetic Model is updated by incorporating the
additional mechanisms of photon radiation to analyze the spectra of direct
photons, as well as elliptic and triangular flows at energies of nuclear
collisions at colliders RHIC and LHC for various collision centralities. It
was found that the selfconsistent description of these data requires the
inclusion of photon radiation associated with confinement processes
(“hadronization photons™) and entanglement effects. (Cor. Member of the

NAS of Ukraine G.M. Zinovjev, Yu.M. Sinyukov)

e Naboka, V.Yu., Sinyukov, Yu.M., Zinovjev, G.M., 2020. Photon spectra and anisotropic
flow in heavy ion collisions at the top RHIC energy within the integrated hydrokinetic
model with photon hadronization emission. Nucl. Phys. A 1000, 121843.
https://doi.org/10.1016/j.nuclphysa.2020.121843

New formalism of self-consistent treatment of whole excluded volume
of the mixture of hadrons with an arbitrary number of hard-core radii and
such clusters as light (anti-, hyper-) nuclei is suggested. It was possible to
derive a realistic equation of state for such mixtures that allows one to go
beyondthe Van der Waals approximation. Deaing wth new equation of
state, we developed hadron resonance gas model providing the very
accurate description of multiplicities of hadrons and nuclei measured in the
central nuclear collisions by the ALICE CERN Collaboration at the center-
of-mass 2760 GeV and by the STAR BNL Collaboration at 200 GeV. (Cor.
Member of the NAS of Ukraine GM. Zinovjev, K.O. Bugaeyv,

B.E. Grinyuk, V.V. Sagun, O.l. vanytsyi)

e Bugaev, K. A., Vitiuk, O. V., Grinyuk, B. E., Sagun, V. V., Yakovenko, N. S., Ivanytskyi, O. 1.,
Zinovjev, G. M., Blaschke, D. B., Nikonov, E. G,, Bravina, L. V., et al. 2020, Second virial
coefficients of light nuclear clusters and their chemical freeze-out in nuclear collisions. Euro.
Phys. J. A, 56, 293

It is developed the subensemble acceptance method that quantifies the
effect of global conservation laws and is an important step toward a direct
comparison between cumulants of conserved charges measured in central
heavy ion collisions and theoretical calculations of grand-canonical
fluctuations, such as lattice QCD. As an example, we apply our formalism
to net-baryon fluctuations at vanishing baryon chemical potentials as

encountered in collisions at the LHC. (R.V. Poberezhnyuk, M.l. Gorenstein)

e Vovchenko, V., Savchuk, O., Poberezhnyuk, R.V., Gorenstein, M.1., Koch, V., 2020.
Connecting fluctuation measurements in heavy-ion collisions with the grand-canonical
susceptibilities. Phys. Lett. B 811, 135868. https://doi.org/10.1016/j.physletb.2020.135868
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Using the Laplace-Fourier transformation technique, the method to
exactly account for the particle number fluctuations for the equations of
state with induced surface and curvature tensions is suggested. Such an
approach allows one to generalize the classical concept of morphological
thermodynamics to the dense mixtures of both the Boltzmann particles and
the quantum ones with the hard-core repulsion. In contrast to the standard
formulation, in the new approach the coefficients of induced surface and
curvature tensions are suppressed at hight densities not by the exponential,

but by the power-like functions of system pressure. (K.O. Bugaev)
e Bugaev, K.A., 2020. Alternative formulation of the induced surface and curvature tensions
approach. J. Phys. G: Nuclear and Particle Physics. https://doi.org/10.1088/1361-6471/abce92

THEORY OF NUCLEI AND NUCLEAR REACTIONS

Temperature dependences of the tunneling rate through the screened
Coulomb barrier are calculated for pp-, pd-, pt-, dd-, and dt-reactions at
room temperatures, and an increase of a few orders of magnitude is
demonstrated for the probability of the fusion reactions at only hundreds
degrees of the temperature growth. (B.E. Grinyuk)

e Grinyuk, B.E., Simenog, 1.V., 2020. On the temperature role in the tunneling process at the
low-energy nuclear fusion. Ukr. J. Phys. 65, 958. https://doi.org/10.15407/ujpe65.11.958

We have adapted a microscopic three-cluster model, which has been
developed in nuclear structure laboratory for investigation of atomic
nuclei, to studying light hypernuclei. The model has been applied to
analyzing the structure of the °,Be hypernucleus, which was considered as
a three-cluster system comprising of two alpha particles and a A-hyperon.
Within the present model, the spectrum of bound and resonance states in
the °,\Be hypernucleus and phase shifts of elastic and inelastic scattering of
a A-hyperon on °Be nucleus and of an alpha-particle on the . He
hypernucleus have been studied in detail. It was shown that cluster
polarization generates a number of resonant states, most of which are very
narrow with a width of less than 100 keV. There is a fairly good agreement
between our results and the available experimental data, as well as the
results obtained within alternative microscopic and semi-microscopic

models. (V.S. Vasilevsky, Yu. A. Lashko, A.V, Nesterov)
e Lashko, Yu. A,, Nesterov, A. V., Vasilevsky, V. S., 2020. Structure of the ground and excited
states in ° Be nucleus. ArXiv e-prints nucl-th/2006.08137. [Submitted to Phys. Rev. C]
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The effects of Coulomb interaction in the formation of bound and
resonant states of mirror light nuclei "Li-'B, °Li-°B, °Be-°B, 'B-''C have
been studied in detail. The resonant states with strong, weak and moderate
effects of Coulomb interaction have been revealed. It was shown that the
Coulomb shift is maximal for bound states because the bound states are

more compact than the resonant ones. (V.S. Vasilevsky)

e Duisenbay, A. D., Kalzhigitov, N., Kato, K., Kurmangaliyeva, V. O., Takibayev, N. and
Vasilevsky, V. S., 2020. Effects of the Coulomb interaction on parameters of resonance states
in mirror three-cluster nuclei. Nucl. Phys. A, 996, 121692.
https://doi.org/10.1016/j.nuclphysa.2020.121692

MATHEMATICAL METHODS IN THEORETICAL PHYSICS

The problem of variables separation is explored for the classical
integrable hamiltonian systems possessing gl(n)-valued Lax matrices
satisfying quadratic Maillet brackets with spectral-parameter dependent a-
b-c-d tensors. In terms of the corresponding a-b-c-d tensors components a
sufficient condition that guarantees, that the separating functions of
Sklyanin, Scott and Gekhtman produce canonical coordinates, is
formulated. In the important subclass of classical a-b-c-d algebras, namely
the case of classical reflection equation algebras, the analogous sufficient
condition is formulated using the corresponding r-s-matrices, what
guarantees the canonicity of the constructed coordinates. For the case of
gl(n)xgl(n)-valued trigonometric a-b-c-d tensors that satisfy the considered
condition, we find a class of the Lax matrices for which the obtained set of
canonical coordinates is complete. (T.V. Skrypnyk)

e Skrypnyk, T., 2020. Separation of variables for quadratic algebras: Algebras of Maillet and
reflection-equation algebras. J. Math. Phys. 61, 083504. https://doi.org/10.1063/5.0012299

NANOPHYSICS, PHYSICS OF LOW-DIMENSIONAL
SYSTEMS

By using the effective low-energy Hamiltonian for pseudospin-1
fermions, the RKKY interaction for magnetic impurities placed on the
same or different sublattices of dice lattice was calculated. It was shown
that there are three types of interaction, which depend on the model
parameter defining the relative strength of hoppings between sublattices,
two of them can be reduced to graphene case while the third one is new
and is due to the presence of a flat zero-energy band. The general
analytical expressions for the RKKY interaction were derived in terms of
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Mellin-Barnes type integrals. It is shown that the interaction between
Impurities located at different rim sites displays a very strong temperature
dependence at small doping being a direct consequence of the presence of

the flat band. (Cor. Member of the NAS of Ukraine V.P. Gusysnin)

e Oriekhov, D.O., Gusynin, V.P., 2020. RKKY interaction in a doped pseudospin-1 fermion
system at finite temperature. Phys. Rev. B 101, 235162.
https://doi.org/10.1103/PhysRevB.101.235162

The description of the collective magnetorheological effect induced by
magnetic field in elastomers with uniaxial ferromagnetic particles is
proposed. The condition of consistency is used between magnetic and
mechanic momenta of forces exerted on these particles in elastomer at
their magnetization. The study shows that even in the case of their small
concentration, the value of magnetically-induced shear can be
anomalously large, reaching up to tens of percent. The deformation of
magneto-active elastomer can evolve critically as a second-order phase
transition if magnetic field is aligned along the easy axis of particles.

(Acad. of the NAS of Ukraine V.M. Loktev)

e Kalita, V.M., Ivanova,l.M., Loktev, V.M., 2020. Magnetorheological effect in elastomers
containing uniaxial ferromagnetic particles. Condens. Matter Phys. 23, 23608.
https://doi.org/10.5488/CMP.23.23608

A novel family of disordered systems is proposed. This family
belongs to the class of systems containing random substitutional non-
Hermitian impurities. The consideration is limited by a rather simple case
when the presence of substitutional point defects results in the model
Hamiltonian featuring a diagonal disorder. In contrast to known models of
non-Hermitian impurities, the nonzero density of states for each isolated
from the host impurity is restricted to a continuous band of finite width. A
method to construct corresponding impurity Hamiltonians is provided.

(Yu.V. Skrypnyk, Acad. of the NAS of Ukraine V.M. Loktev).

e Skrypnyk, Y.V, Loktev, V.M., 2020. Local spectra at impurity and neighboring sites in
graphene: Resonance manifestation. J. Low Temp. Phys. 46, 258-263.
https://doi.org/10.1063/10.0000696

Two families of point interactions with bound state energy are realized
from a heterostructure composed of two parallel homogeneous layers in
the limit as their width and the distance between them tend to zero
simultaneously. Under certain conditions described by transcendental
equations, a resonant-tunneling transmission of electrons through this limit
structure is shown to occur. A particular example of the singular potential
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having the form of the derivative of the Dirac delta-function is generalized
to a whole family of point interactions, for which a single bound state does
exist, contrary to the widespread opinion on the non-existence of bound

states in d-like systems. (A. Zolotaryuk, Ya. Zolotaryuk)

e Zolotaryuk, A.V. and Zolotaryuk, Y., 2020. Point interactions with bound states: A zero-
thickness limit of a double-layer heterostructure. J. Low Temp. Phys., 46, 779-785.
https://doi.org/10.1063/10.0001540

The nonlinear model of three dynamical subsystems, coupled both in
their kinetic and potential parts, has been suggested. Due to the quasi-one-
dimensional spatial structure of its underlying lattice the model grasps
several degrees of freedom capable to imitate the dynamical behavior of
long macromolecules both natural and synthesized origins. The model
admits a clear Hamiltonian formulation with the standard form of
fundamental Poisson brackets and it demonstrates the complex-conjugate
symmetry between two subsystems of a Toda type. The integrability of
system equations is supported by their zero-curvature representation based
upon the auxiliary linear problem with the relevant spectral operator of
third order. In view of these facts, we have developed an appropriate two-
fold Darboux-Backlund dressing technique capable to generate the
nontrivial crop solution embracing all three coupled subsystems. The
explicit crop solution to the nonlinear model is found to be of a

pronounced pulson character. (0.0. Vakhnenko)
e Vakhnenko, 0.0., 2020. Integrable nonlinear triplet lattice system with the combined inter-
mode couplings. Phys. J. Plus 135(09) 769 (16 pages). https://doi.org/10.1140/epjp/s13360-
020-00794-x

The theory of curvilinear one-dimensional antiferromagnets has been
developed. It has been established that the achiral antiferromagnetic spin
chain behaves like a biaxial chiral magnet with effective anisotropy and
Dzialoshinsky-Moria interaction. The geometry-induced Dyaloshinsky-
Moria interaction leads to hybridization of magnons in the chain.

(K.V. Yershov, V.P. Kravchuk)

e Yershov, K., Kravchuk, V., Sheka, D., Roessler, U., 2020. Curvature effects on phase
transitions in chiral magnets. SciPost Phys. 9, 043. https://doi.org/10.21468/SciPostPhys.9.4.043

The method for revealing of the weak oscillations in the frequency
dependence of the electroconductivity of the metal nanoparticles is
proposed. The amplification of the weak oscillations of the Kinetic
electroconductivity with frequency is established comparing to classical
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one. It is found that the amplitude of oscillations increases with decreasing
of the particle radius (N.l. Grigorchuk)

e Grigorchuk, N.I., 2020. Modulation of frequency dependence of a metal nanoparticle
electroconductivity. Metallofizika i Noveishie Tekhnologii 42, 929-937.
https://doi.org/10.15407/mfint.42.07.0929

We study the manifestation of the Nernst effect in the Corbino disk
subjected to the normal external magnetic field and to the radial
temperature gradient. The Corbino geometry offers a precious opportunity
for the direct measurement of the magnetization currents that are masked
by the kinetic contributions to the Nernst current in the conventional
geometry. The magnetization currents, also referred to as the edge currents,
do not depend on the conductivity of the sample which is why they can be
conveniently described within the thermodynamic approach. They can be
related to the Landau thermodynamic potential for an infinite system. We
demonstrate that the observable manifestation of this, purely
thermodynamic, Nernst effect occurs as strong oscillations of the magnetic
field measured in the center of the disk as a function of the external field.
The oscillations depend on the temperature difference at the edges of the
disk. Dirac fermions and 2D electrons with a parabolic spectrum are
characterized by oscillations of different phase and frequency. We predict
qualitatively different power dependencies of the magnitude of the Nernst
signal on the chemical potential for normal and Dirac carriers.

(S.G. Sharapov)
e Kavokin, A.V., Altshuler, B.L., Sharapov, S.G., Grigoryev, P.S., Varlamov, A.A., 2020. The
Nernst effect in Corbino geometry. Proceedings of the National Academy of Sciences
(PNAS) 117, 2846-2851. https://doi.org/10.1073/pnas.1916567117

An analytic dependence of the intensity of light emission on bias and
gate voltages is obtained for the molecular diode for both positive and
negative polarities. The gate voltage is shown to control the power via the
shift of orbital energies with respect to the Fermi levels of nanoelectrodes.
Such a tuning allows to achieve resonant tunneling of electrons through
the molecular diode and thus to form the photoactive singlet state of
chromophore for lower bias voltages than the voltages that switch light
generation in the absence of gating. (Cor. Member of the NAS of Ukraine
E.G. Petrov, V.O. Leonov, Ye.V. Shevchenko)

e Petrov, E., Leonov, V., Shevchenko, Y., Snitsarev, V., 2020. Control of electroluminescence
in a molecular photodiode by gate voltage. Mod. Phys. Lett. B 34, 2040063.
https://doi.org/10.1142/S0217984920400631
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It is shown for a one-dimensional system of point bosons that, at a
weak coupling, the Lieb’s “hole” excitation is a certain set of interacting
phonons. This means that the holes are not a physically independent type
of quasiparticles, although in literature it was considered the opposite for a
long time. (M.D. Tomchenko)

e Tomchenko, M., 2020. Nature of Lieb’s “hole” excitations and rwo-phonon states of a Bose
gas. J. Low Temp. Phys. 201, 463-488. https://doi.org/10.1007/s10909-020-02498-z

The effect of atomic impurities on the energy spectrum and electrical
conductance of graphene is considered. The analytic formulas obtained in
the Lifshitz one-electron strong-coupling model are compared to the
results of numerical calculations. The contributions of the electron
scattering on a vapor of atoms to the density of states and the electrical
conductance of graphene with an admixture of interstitial atoms are
studied within numerical methods. It is shown that an increase in the
electrical conductance with the order parameter is a result of both the
growth of the density of states at the Fermi level and the time of relaxation

of electron states. (S.P. Kruchinin)

e Bellucci, S., Kruchinin, S., Repetsky, S.P., Vyshyvana, I.G., Melnyk, R., 2020. Behavior of
the energy spectrum and electric conduction of doped graphene. Materials 13, 1718.
https://doi.org/10.3390/mal3071718

In the time-convolutionless description, the problem of the closure of
conformation dynamics of an irreversible two-stage nanochain under the
stochastic modulation of forward or backward transition rates is solved. It
Is shown that these dynamics are highly differentiated, yielding the
corresponding tetramodal or bimodal forms, respectively (V.I. Teslenko)

e Teslenko, V.I., Kapitanchuk, O.L., 2020. Multimodal dynamics of nhonhomogeneous
absorbing Markov chains evolving at stochastic transition rates. Int. J. Mod. Phys. B 34,
2050105. https://doi.org/10.1142/S0217979220501052

Combining DFT calculations together with STM measurements on
three different conductive substrates the phenomenological packing model
Is developed that makes it posible to analyze the origin of the self-
assembly of cyano-decylbiphenyl based molecules into kinked row
structures driven by the competition of adsorbing substrate-molecule
interactions and significant steric interactions between the neighboring

cyanobiphenyl groups. (O.L. Kapitanchuk)

e Snegir, S., Dappe, Y.J., Kapitanchuk, O.L., Coursault, D., Lacaze, E., 2020. Kinked row-
induced chirality driven by molecule—substrate interactions. Physical Chemistry Chemical
Physics 22, 7259-7267. https://doi.org/10.1039/C9CP06519A
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SOFT MATTER PHYSICS

It is presented a new approach based on the application of a non-
equilibrium  statistical operator that allows the inhomogeneous
distributions of the particles and the temperature to be taken into account.
The method uses the saddle-point procedure to find dominant
contributions to the partition function of the system and enables all its
thermodynamic parameters to be determined. Probable peculiarities in the
behavior of the systems with interaction — such as gravitational systems,
systems with Coulombic repulsion, and so forth — under various
thermodynamic conditions are predicted. A new approach is proposed to
describe non-equilibrium systems in the energy space, which is an
extension of the Gibbs approach to macroscopic systems under non-
equilibrium conditions. (Acad. of the NAS of Ukraine A.G. Zagorodny,
Cor.-member of the NAS of Ukraine B.I. Lev)

e Lev, B.l., Zagorodny, A.G., 2020. Statistical description of non-equilibrium many-particle
systems. Ukr. J. Phys. 65, 1056. https://doi.org/10.15407/ujpe65.12.1056

A new method (arithmetic entropy) for analyzing big sequential data
sets, like trajectories of dynamical systems, similar to the permutation
entropy one, is proposed. The characteristic features of this method are as
follows: it preserves information about equal values, if any, in the
embedding vectors; it is exempt from combinatorics; and it delivers the
same entropy value as does the permutation method, provided the
embedding vectors do have no equal components. In the latter case, this
method is computationally more efficient and may be used instead of the
permutation one. If the embedding vectors have equal components, this
method could be more precise in discriminating similar data sets.
(A.K. Vidybida)

e Vidybida, A.K., 2020. Calculating permutation entropy without permutations. Complexity
2020, 1-9. https://doi.org/10.1155/2020/7163254

For a class of neuronal models, the probability density function of
interspike intervals for a neuron with delayed feedback inhibition
stimulated with stochastic renewal point process has been obtained. It has
been applied to a case of a neuron with threshold 2 stimulated with Erlang-
2 stream of random impulses. For the leaky integrate-and-fire neuron
stimulated with the stream of input impulses that forms the stochastic point
Poisson process, the moment-generating function of the probability
distribution is calculated explicitly. The latter one, according to Curtiss
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theorem, determines completely the distribution itself. In particular,
explicit expressions for the moments of all orders are derived from the

moment-generating function. (A.K. Vidybida, O.V. Shchur)

e Shchur, O., Vidybida, A., 2020. First passage time distribution for spiking neuron with
delayed excitatory feedback. Fluctuation and Noise Letters 19, 2050005.
https://doi.org/10.1142/S0219477520500054

Simultaneous effects of finite system size and global charge
conservation on thermal fluctuations in the vicinity of a critical point are
investigated. A finite interacting system that exchanges particles with a
finite reservoir (thermostat) is considered. It is shown that such a statistical
ensemble differs from the common canonical and grand canonical
ensembles, and global charge conservation effects strongly influence the
cumulants of particle number distribution. If the system size is sufficiently
large, the global charge conservation effects can be accurately described
analytically within a recently developed subensemble acceptance method.
It is found that the finite size effects start to play a significant role when
the correlation length grows large due to the proximity of the critical point
or when the system is small enough to be comparable to an eigenvolume

of an individual particle. (R.V. Poberezhnyuk., M.I. Gorenstein)

e Poberezhnyuk, R.V., Savchuk, O., Gorenstein, M.l., Vovchenko, V., Taradiy, K., Begun,
V.V., Satarov, L., Steinheimer, J., Stoecker, H., 2020. Critical point fluctuations: Finite size
and global charge conservation effects. Phys. Rev. C 102, 024908.
https://doi.org/10.1103/PhysRevC.102.024908

Based on BCS model with the external pair potential that was
formulated in my earlier work, the analogous model with electron-phonon
coupling and Coulomb coupling is proposed. The generalized Eliashberg
equations in the regime of renormalization of the order parameter are
obtained. High temperature asymptotics and effect of Coulomb
pseudopotential on them are investigated: as in the BCS model the order
parameter asymptotically tends to zero as temperature rises, but the
accounting of the Coulomb pseudopotential leads to existence of critical
temperature. The effective Ginzburg-Landau theory is formulated for such

model. (K.V. Grigorishin)

e Grigorishin, K.V., 2020. Eliashberg theory with the external pair potential. Phys. Lett. A 384,
126701. https://doi.org/10.1016/j.physleta.2020.126701

A phase-parametric diagram of self-oscillating modes depending on
the dissipation of cholesterol of the blood is constructed. The spectral
analysis reveales a bifurcation scenario for doubling the period of self-
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oscillations, until eventually, due to discontinuity in the formation of the

mixing funnel, chaotic modes of strange attractors appear. (V.l. Grytsay)

e Grytsay, V.l., Medentsev, A.G., Arinbasarova, A.Yu., 2020. Autooscillatory dynamics in a
mathematical model of the metabolic process in aerobic bacteria. Influence of the Krebs cycle
on the self-organization of a biosystem. Ukr. J. Phys. 65, 393.
https://doi.org/10.15407/ujpe65.5.393

Using the methods of density functional and molecular mechanics, it
has been shown that hydrogen peroxide molecules form stable complexes
with the phosphate group of the DNA macromolecule. Under
physiological conditions, such complexes are more energetically
favourable than similar complexes with a water molecule. The energy
advantage for complexes with hydrogen peroxide is achieved, in
particular, due to the presence in the molecule of a torsional degree of
freedom, which makes it more flexible compared to the water molecule.
These results show that in living tissues, hydrogen peroxide can remain
near the phosphate groups of DNA for a long time, blocking the genetic
activity of the macromolecule. (S.N. Volkov, D.V. Piatnytskyi,

0.0. Zdorevskyi)

e Piatnytskyi, D.V., Zdorevskyi, O.0., Volkov, S.N., 2021. Interaction of hydrogen peroxide
molecules with non-specific DNA recognition sites. Euro. Phys. J. D 75, 24.
https://doi.org/10.1140/epjd/s10053-020-00009-z

The main characteristics (stationary distribution, mean first passage
time, MFPT) of random walks with resetting on the nodes of an infinite or
finite chain are obtained. It is shown that their dependencies on the
resetting rate essentially differ from those in continuous diffusive models,
changing from exponential to power-like ones. For finite chains, there
appears an interesting effect of the emergence and disappearance of the
possibility of minimization of the MFPT, depending on the distance to a
target. An application of the results to the problem of the enzymatic

reaction optimization is exemplified (L.N. Christophorov)
e Christophorov, L.N. 2020. Random walk with resetting in a 1D chain. Reports of the National
Academy of Sciences of Ukraine, Ne 8, 43-50. https://doi.org/10.15407/dopovidi2020.08.043
e Christophorov, L. N. 2021. Peculiarities of random walks with resetting in a one-dimensional
chain. J. Phys. A: Math. Theor. 54, 015001. https://doi.org/10.1088/1751-8121/abc765
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ASTROPHYSICS AND COSMOLOGY

We present observations with the Cosmic Origins Spectrograph
onboard the Hubble Space Telescope of eight nearby compact star-forming
galaxies with low oxygen abundances aiming to study the properties of
Lyman o emission in such conditions. In five galaxies Lyman o emission
line is strong. In the remaining three galaxies, weak Lyman o emission is
superposed on a broad Lyman a absorption line. We find an anticorrelation
between Lyman a escape fraction and the distance between peaks of the
Lyman a profile, though not as tight as the one found earlier between
escape fraction of Lyman continuum and the distance between peaks of the
Lyman a profile. This finding makes the distance between peaks of the
Lyman a profile a promising indirect indicator of both the Lyman a and
lonizing radiation leakage. (Acad. of the NAS of Ukraine Y.l. Izotov,

N.G. Guseva)

e JIzotov, Y.I., Schaerer, D., Worseck, G., Verhamme, A., Guseva, N.G., Thuan, T.X., Orlitova,
I., Fricke, K.J., 2020. Diverse properties of Ly a 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. https://doi.org/10.1093/mnras/stz3041

We construct a perturbative chiral theory for quantum gravity in first-
order formalism based on two-component spinors. In contrast to other
approaches of this type, we succeeded in fixing gauge freedom so that the
propagator of the spin connection vanishes. This significantly simplifies
calculation of Feynman diagrams. The new formalism is the gravity analog
of the well-known and powerful chiral description of Yang-Mills theory of

gauge vector fields.

e Krasnov, K., Shtanov, Y., 2020. Chiral perturbation theory for GR. J. High Energy Phys.
2020, 17. https://doi.org/10.1007/JHEP09(2020)017

We propose to use the statistical approach to the description of the
steady states of the quasi stationary systems with the elements of the
quantum field theory methods as a basis to explain the appearance of the
cosmological scalar field. Particularly, we apply two fundamental
principles, i .e., the H-theorem and least-energy principle to show principal
possibility of the scalar field origination.Thus, we propose the possible
physical justification of the spontaneous cosmological scalar field
generation. (Acad. of the NAS of Ukraine A.G. Zagorodny, Cor. Member

of the NAS of Ukraine B.I. Lev)

e Lev, B.l., Zagorodny, A.G., 2020. Noise-induced origin of the fundamental scalar field.
JMP 11, 502-508. https://doi.org/10.4236/jmp.2020.114032
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We explore the consequences of including the repulsive three-
particle interaction in the model of Bose-condensate dark matter model or
fuzzy dark matter. Based on properly modified Gross-Pitaevskii equation,
the model is aimed to describe the distribution of dark matter particles in
the highly dense regions, such as the galaxy core and/or the overlapping
halos of colliding galaxies. From numerical solutions for wave function
and density profile, main thermodynamical characteristics are calculated.
We reveal the existence of two distinct phases of dark matter, in the core
of halo, separated by instability region between two special values of
compression acting in the model. Some implications of the existence of
two phases and the related first-order phase transition are discussed.

(A.M. Gavrilik, A.V. Nazarenko, M.V. Khelashvili)

e Gauvrilik, A.M., Khelashvili, M.V., Nazarenko, A.V., 2020. Bose-Einstein condensate dark
matter model with three-particle interaction and two-phase structure. Phys. Rev. D 102,
083510. https://doi.org/10.1103/PhysRevD.102.083510

A new position-momentum uncertainty relation, which takes into
account gravitational interaction of massive particles and generalizes the
known relation that was previously proposed in various theoretical models,
Is obtained. Gravitational corrections to mean-square deviations of
position and momentum are written explicitly. It is shown that the
minimum length and the minimum momentum depend on the energy of

particle relative motion. (V.E. Kuzmichev, V.V. Kuzmichev)

e Kuzmichev, V.E., Kuzmichev, V.V., 2020. Uncertainty principle in qguantum mechanics
with Newton’s gravity. Euro. Phys. J. C 80, 248. https://doi.org/10.1140/epjc/s10052-020-7808-y

PLASMA PHYSICS

A two-component fluid model for describing anomalous heat and
particle transport in a fusion plasma is proposed. This model is introduced
on the basis of the kinetic theory with the accuracy up to the second order
in terms of the ratio of the field energy to the thermal particle energy and
Is equivalent to the Kkinetic description within the accuracy of the
approximation used. The advantage of the model is the ability to take into
account external and internal transport barriers without the use of
additional approximations. The kinetic description on the basis of which
the fluid model is proposed includes a complete transport matrix for both
particle flows and heat flux. The proposed model gives the correct scaling
of the plasma confinement time from the heating power. (Acad. of the

NAS of Ukraine A.G. Zagorodny)

¢ Weiland, J., Zagorodny, A., Rafiqg, T., 2020. Theory for transport in magnetized plasmas.
Physica Scripta 95, 105607. https://doi.org/10.1088/1402-4896/abb85f
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The transport of passive scalars in a two-dimensional random velocity
field is studied using numerical simulation and analytical method.
Solutions of statistical equations recover the simulation results in the
transition from diffusion to convection without involving fitting
parameters. (V.l. Zasenko, Acad. of NAS of Ukraine A.G. Zagorodny,
O.V. Cherniak)

e Cherniak, O., Zasenko, V.I., 2019. Particle trapping effects on transport in random electric
field. J. Phys.: Conference Series 1197, 012003. https://doi.org/10.1088/1742-
6596/1197/1/012003

e Zasenko, V. |, Zagorodny, A. G., Cherniak, O. M., 2020. Proceedings of the 1st Conferene
on Nonlinearity. Serbian Academy of Nonlinear Sciences, Belgrade, pp. 55-65.

MATHEMATICAL MODELING

A class of evolutions of risky assets having memory on the basis of
discrete Brownian motion of two types is constructed: 1) the price of a
risky asset for the period under review cannot fall to zero though strictly
positive; 2) the price of a risky asset for the period under review may fall
to zero. It is proved that the considered class of evolution describes an
incomplete non-arbitrage market. For such evolutions, a family of
martingale measures equivalent to the initial probability measure is
completly described. On the basis of discrete geometric Brownian motion
a parametric random process that describes the evolution of assets, whose
price cannot fall to zero as close as possible for the considered evolution
time, is constructed. The theorem on the fair price of a contract with a
standard type of call and put options is proved. A characteristic feature of
this formula is that the price of the super-hedge is less than the price of
the underlying asset. The interval of non-arbitrage prices is calculated.
(N.S. Gonchar)

e Gonchar, N. S., 2020. Assessment of contingent liabilities for risk assets evolutions built on
Brownian motion. Advances in Pure Mathematics, 10, 259-296.
doi:10.4236/apm.2020.105016

e Gonchar, N.S. 2020. Derivative pricing in non-arbitrage market, arXiv: 2010.13630.
[Submitted to Global Journal of Science Frontier Research]
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COMPUTER SUPPLY OF SCIENTIFIC RESEARCHES

The reliable work of computing and cloud clusters in the Center for
Collective Use “Resource Center for Grid and Cloud Technologies™ at the
Bogolyubov Institute for Theoretical Physics of the National Academy of
Sciences of Ukraine (BITP) is supported. In particular, the operating
system version to CentOS 7 and the middleware to ARC 6 are upgraded
according to EGI requirements. Servers such as htCondor-CE.bitp.kiev.ua
and Vobox-alice.bitp.kiev.ua are configured to ensure the reliable
operation of the UA-BITP grid site and data processing of the ALICE
experiment at CERN.

The international scientific cooperation of Academy scientists in high-
energy physics and astrophysics, molecular and cell biology, Earth
sciences and other fields of research strengthened.

In 2020 the BITP and the EGI Foundation signed an agreement that
validates associate membership of Ukraine in EGl.eu (EGI Associated
Participants) and legalizes the BITP as a candidate member of the
European Cloud of Open Science (EOSC) Association that represents
Ukraine. The BITP representation in these respected international
organizations provides active participation of the Ukrainian grid
community in the formation of the EOSC and participation in the
competition of European projects on equal rights. (S.Ya. Svistunov,
I.M. Makovsky, V.V. Pelykh)

DEPARTMENT OF THEORETICAL AND
MATHEMATICAL PHYSICS

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 (TMP) 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:
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 2020 the Chair of
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Theoretical and Mathematical Physics of KAU organized series of popular
and scientific events.
Department of the TMP together with the BITP Research and

Education Center took part in the CoOLMaPhENnS-2020 Complex
Olympiad comprising 3 specialized Olympiads in mathematics, physics,
engineering. The Olympiads were held at the Faculty of Mechanics and
Mathematics, the Faculty of Physics and the Faculty of Radiophysics,
Electronics and Computer Systems of Taras Shevchenko National
University of Kyiv, respectively. (January 11-14, 2020). https://
sites.google.com/view/cool-mathens-2020.

Furthemore, the Center organized the series of popular and scientific
events such as Schools, Lectures, Seminars, Colloquia.

For teachers:

e Hydrodynamics in the School Course of Physics: the Wrong Topic?
Lecturer Honored Teacher of Ukraine O.V. Trylis. February 7, 2020.

e Mysterious Physics of Superconductivity. Lecturer Cor. Member of
the NAS of Ukraine O.A. Kordyuk. April 23, 2020.

e Frenzied Physics: Violin, Pizza, Wine and Superconductivity.
Lecturer Prof. Andrew Varlamov. June 18, 2020.

For students and schoolchildren:

e Summer School on Physics and Mathematics “Mudramakitra” for
students in grades 7-10. Summer camp “Change”, Klavdiyevo, Kyiv
region. August 7-24, 2020.

e Colloquia of the Student Scientific Club “Mudramakitra™ (with the
Physics Department of Taras Shevchenko National University of
Kyiv):

- Thermoelectric and Thermomagnetic Phenomena: from History to
the Nernst Effect in Carbino Geometry. Lecturer Sc.D.
S.G. Sharapov. September 12, 2020.

— Nobel Lecture in Physics in 2020. Lecturer Sc.D. Yu.V. Shtanov.
October 10, 2020.

~ Training of students for the Winter Student School of BITP-KAU
“Advanced directions of condensed matter physics” (to be held on
11-14 January 2021). During October 19-December 30, 2020.
https://sites.google.com/view/kau-itep-condmat-2020
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SCIENTIFIC PUBLICATIONS

Books: 4

B.l. Lev, A.G. Zagorodny Applications of Field Theory Methods in
Statistical Physics of Nonequilibrium Systems. — /Bogolyubov Institute
for Theoretical Physics of the NAS of Ukraine/. — Singapore. World
Scientific, — 2020. 300. —ISBN-10 : 981122997X ISBN-13 : 978-
9811229978 (Physics).

E.V. Gorbar, V.A. Miransky, I.A. Shovkovy, P.O. Sukhachov. Electro-
nic properties of Dirac and Weyl semimetals. /Bogolyubov Institute for
Theoretical Physics of the NAS of Ukraine/. — Singapore. World
Scientific, — 2020, 504 pp. ISBN: 978-981-120-734-1 (hardcover)
https://doi.org/10.1142/11475

J.Bonca and S. Kruchinin (Eds). Advanced nanomaterials for the
detection of CBRN. NATO Science for Peace and Security Series A:
Chemistry and Biology, Springer, Dordrecht, 2020, 354 pp., ISBN 978-
94-024-2029-6. doi: https://doi.org/10.1007/978-94-024-2030-2
Kosupcekuii B.I'. Ta iH., Enyuxionedii sx enokanvHi medii: KOIEKTUBHA
moHorpadis / 3a pen. a.i.H., npod. A.M. Kupunon. Kuis: [depxaBHa
HayKOBa ycTaHOBa « EHIMKIIONEAMYHE BUIaBHUIITBO», 2020. 304 c.

Papers in Journals: 176
Ukrainian journals— 32, International journals — 144,

CONFERENCES & SEMINARS

Seminar “Problems of Theoretical Physics™ dedicated to the memory
of A.G. Sitenko. February 13, 2020, BITP, Kyiv.

XI Conference of Young Scientists “Problems of Theoretical
Physics”. Dec 4-5, 2020, BITP, Kyiv. http://confyoung.bitp.kiev.ua/

PRIZES AND AWARDS

O.S. Davydov Prize of the NAS of Ukraine

A.G. Zagorodny (Bogolyubov Institute for Theoretical Physis of the
NAS of Ukraine), Yu.V.Holovatch and M.F. Holovko (Institute for

Condensed Matter Physics of the NAS of Ukraine) for the papers on
development of statistical methods in research of structurally non-ordered
multiparticle systems.
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D.V. Volkov Prize of the NAS of Ukraine

K.A. Bugaev (Bogolyubov Institute for Theoretical Physis of the
NAS of Ukraine), V.M. Pugatch (Institute for Nuclear Research of the
NAS of Ukraine) for the papers on theoretical predictions of high energy
physics phenomena and the experimental research of such phenomena in
relativistic nuclear collisions.

Bogolyubov Prize for the Young Sciencetists of the Bogolyubov
Institute for Theoretical Physics of the NAS of Ukraine for2019-2020

e 1.0. Starodub, K.V. Yershov (Bogolyubov Institute for Theoretical
Physis of the NAS of Ukraine) for the papers on nonlinear
excitations in superconducting and magnetic nanosystems in the
presence of spatial inhomogeneity.

e V.M. Shapoval, R.V.Poberezhnyuk (Bogolyubov Institute for
Theoretical Physis of the NAS of Ukraine) for the papers on the
equation of state and behavior of strongly interacting matter
evolution in relativistic nuclear collisions.

The Prize of the NAS of Ukraine for the Young Scientists

O.M. Cherniak, 0O.0. Zdorevskyi (Bogolyubov Institute for
Theoretical Physis of the NAS of Ukraine), O.M. Pop (Institute of Electron
Physics of the NAS of Ukraine) for the papers on the computer simulation
of space-time evolution of electron, ion and nuclear systems.

Petro Fomin Prize of the Bogolyubov Institute for Theoretical
Physics of the NAS of Ukraine

Yu.A. Sitenko (Bogolyubov Institute for Theoretical Physis of the
NAS of Ukraine), I.V. Krive (B. Verkin Institute for Low Temperature
Physics and Engineering of the NAS of Ukraine) for the papers on the spin
effects and limit conditions in thermodynamical and transport properties of
mesoscopic systems in the external magnetic field.

Honorary title
“Honored Worker of Science and Technology of Ukraine”
S.P. Kruchinin (Bogolyubov Institute for Theoretical Physis of the
NAS of Ukraine)
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Penaxropu
3.1. Baxnenxo, C.M. [lepenenuys

3am. Ne2 hopmar 60x84/16. O0.-BH. apk. 3
[Tinnucano o apyky 15.03.2021. Haknax 100 npum.

[Tomirpadiuna ginpauIs [T iM. M.M. boromto6osa
HarionanpHoi akagemii Hayk YKpainu
03143, Kuis, Byn. Metponoriuna, 14 - 6.
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