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®I3UKA BUCOKHUX EHEPI'TiI

BukonaHo aHaii3 TapTOHHOIO PO3CIIOBAaHHS 3  ypaxyBaHHSIM
OararonapToHHUX (QYHKIIA po3noaury. JlOCHiIKHO BJIACTUBOCTI IUX
¢ynkiii. OTpuMani pe3yJabTaT Aal0Th HOBY YHIKaJIbHY 1HGOpPMAIlO PO
CTPYKTYpY aJIpOHIB Ta JUHAMIKy iXHBOI B3aemoxii. (wi.-kop. HAH
Yxpainu [.M. 3iH0B’€B))

e G.M. Zinovjev, A.M. Snigirev. Multiparton distribution functions in quantum
chromodynamics. Phys. Usp. 64, 357 (2021).

OTpuMaHO pIBHAHHS CTaHy B3a€EMOJIIMHOI CHUCTEMHU III-ME30HIB 3
KoHJieHcaliero boze-AlHmTalina Ta (a3oBUM MEPEXOJA0M IMEPIIOTO POIY.
3anponOHOBAHO METOJM TMOIIYKY TakuX (QI3UYHUX CHUCTEM IUITXOM
BUMIpIOBaHHsS (uykTyaniil enexktpuuHoro 3apsay. (M.I. I'openmreiin,
P.B. ITo6epexHiok, O.B. CaBuyk)

e R.V. Poberezhnyuk, O. Savchuk, M.I. Gorenstein, V. Vovchenko, H. Stoecker.

Higher order conserved charge fluctuations inside the mixed phase. Phys. Rev.
C 103(2), 024912 (2021).

JlocnigKeHo JABOYACTUHKOBI KOPENsUIi IMIyJIbCIB B cucTeMi N
OJHAKOBHUX OO0O30HIB Ha OCHOBI KBAaHTOBOTO KAaHOHIYHOI'O aHCaMOJIS.
BusBieHo HoBI  edeKTM  TOB’Si3aHI 3  BHUCOKOTEMIIEPATYPHOIO
KoHJeHcaliero  bo3e-AiiHImTaiiHa  MIOHIB B MalMX  CHCTEMax.
(FO.M. Cunrokos, M.JI. AmxumamobetoB, C.B. Akkenin)

e M.D. Adzhymambetov,  S.V. Akkelin,  Yu.M. Sinyukov.  Bose-Einstein

momentum correlations at fixed multiplicities: Lessons from an exactly solvable
thermal model for pp collisions at the LHC. Phys. Rev. D103, 116012 (2021).

bo3e-koHaeHcaTHY  MOJenb TEMHOI  Marepli  y3arajibHEHO 3
ypaxyBaHHSIM  JIBOYACTUHKOBOI ~ Ta  TPUYACTUHKOBOI  B3a€EMOJIN.
[linTBep/KEHO HASABHICTh HETPUBIANBHOI JABO(GA3HOI CTPYKTYpH 1
MOXJIUBICTH ()a30BOTO MEPEXOy MEPIIOTO POy B LIEHTPaJbHIN YacTHUHI
rajo TEMHOI MaTepii KapJIMKOBUX TallakTUK. J[Jis OJHI€T 3 KapJIMKOBUX
TaJIaKTUK OTPUMAHO i1 pOTaliifHI KPUBI Ta EHTPOIMII0 JBOYACTUHHOI
3arIyTaHOoCTI B rajio ii TemHoi matepii. (O.M. I'aBpunuk, A.B. Hazapenko)
e A.M. Gavrilik, A.V. Nazarenko. Phases of the Bose—Einstein condensate dark

matter model with both two- and three-particle interactions. Universe 7(10), 359
(2021).



Po3pobneHo Teopito 1HAYKYBaHHS MAarHeTHOTO TIOJS Yy BaKyyMi
KBaHTOBAHOTO (hePMIOHHOTO TOJISI KOCMIYHOIO CTPYHOIO 3 ypaxyBaHHSIM i
MONEPEYHUX  pO3MIpiB.  BH3HAUYEHO  3alIeKHICTh  HAIPYKEHOCTI
1HyKOBAaHOTO BaKyyMHOTO MAarHe€THOTO TIOJIsI BiJ TOTOKY Ta HATATY
CTPYHH, a TAKOXK B1J1 11 MOMIEPEUHOT0 PO3MIPY Ta BIJACTaHI 10 CTPYHH. (WI.-
kop. HAH Vkpainu }0.0. Cutenko)

e YU.A. Sitenko. Induced vacuum magnetic field in the comic string background.
Phys. Rev. D 104(4), 045013 (2021).

BuBueHo yMoBH, 3a SAKHMX KBAaHTOBA YaCTMHKAa MOXKE OyTH OIKCaHA B
TepMiHAaX KJIACHYHMX BeIWYMH. JlOCHIDKEHO XBUJIBOBY  (DYHKIIIIO
KBaHTOBOI YAaCTHMHKM, CKEPOBAHOI y TMOTEHI[IHHE IMOje, B SKOMY YCi
KBAaHTOB1 €(EKTH 3HUKAIOTh HAaBITh Y BHUIAJKY HEHYJIbOBOI KOHCTAHTHU
[Inanka. Ilg 3amadya exkBiBaJieHTHa 3ajadl NPO pPyX YaCTUHKU Y
3UIOMIIIOBAIBHOMY ~ CEpEIOBUIIl. Y TaKuUX CEpelloBUIAX KBAaHTOBI
YaCTUHKHA MAalTh KIACUYHI IMITYJIbCH, a IXHI XBWJIbOBI BJIACTUBOCTI
OTMHUCYIOThCS PIBHSHHSM XBHUJIHOBOI ONTHUKU. B OAHOBUMIpHOMY BHUIIAJIKy
YaCTUHKA HE MO’KE TMOTPANUTH A0 OOJACTl, /1€ MOKa3HUK 3aJOMJICHHS
OpsIMy€ 0 HECKIHUYEHHOCTI. Y TPUBHUMIPHOMY MPOCTOPi 31 CPEPUIHOIO
CUMETPI€I0 XBUJIbOBI BJIACTUBOCTI BU3HAYAKOTHCS (PYHKIIIEIO, M0 Mae
pPE30HAHC 13 I[IMPUHOI TMOpsAJKa JOBXKMHM XBWIl JA€ bpois.
(B.€. Ky3pmuuos, B.B. Ky3sMnuoB)

e V.E. Kuzmichev, V.V. Kuzmichev. Classical behavior of a quantum particle in
a refringent medium. American Journal of Physics 89(8), 793-798 (2021).

TEOPIS SIJIPA TA SIAEPHUX PEAKIIA

Ha ocHOBI BapialmiiiHOrO MOPUHIMIY [OKa3aHO, M0 yMOBa
IMPOCTOPOBOr0 KOJAaIlCcy B HeElJgealbHOMY 0o03e-ra3i He IIOB’si3aHa 3
BEJIMYUHOIO YU 3HAKOM JIBOYACTHHKOBOI JIOBXKMHHU PO3CISIHHA, HAa BIIMIHY
Bl pe3yJibTaTy, 10 BUIUIMBaEe 3 piBHsIHHA ['poca-IlitaeBcbkoro, ske
nepeadayae HasIBHICTh KOJAICy B IIid CUCTEMI MPU BiA €MHIA JOBXKHUHI
poscisuns. (b.€. I'puniok, K.O. Byraes) )

e B.E. Grinyuk, K.A. Bugaev. About conditions of spatial collapse in an infinite
system of Bose particles. YOIK 66(12), 1024-1026 (2021).

PO3BHHYTO TPHKIACTEPHY MOJECIb Trinepsapa 5 Be, NpeacTaBiIeHY
IBOMa alib(a-yacTUHKaMHU Ta A-TimepoHoM. BxigHi mapameTpu Mopeni €
TaKUMH, 1110 3a0€3M€YYI0Th 30IT 3 €eKCIEPUMEHTAILHUM 3HAUYCHHSIM €HEPTil
3B 3Ky OiHapHOi migcucremMu He . OTpUMaHO y3rO/DKEHHS EHEprii
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30y/UKeHUX CcTaHiB |\ Be 3 ekcriepuMmenTanbuumMu ganumu. (O.B. Hectepos,
FO.A. Jlamko, B.C. BacuneBchkuii)
e A.V.Nesterov, Yu.A. Lashko, V.S. Vasilevsky. Structure of the ground and
excited states in ° Be nucleus Nucl. Phys. A 1016, 122325 (2021).

MATEMATHUYHI METOJI1 B TEOPETUYHIN ®I3UILII

B pamkax 3aranpHOi mOpoOJeMH  PO3AUICHHS 3MIHHUX IS
IHTETPOBHUX TaMUJIbTOHOBUX cUCTeM 3 gl(n)-3HauHumMu maTpuisamu Jlakca,
IO 3aJ0BOJIBHSIIOTh KBaJpaTHYHI TyKKM Maiie Tumy a-b-c-d, Ha OCHOBI
KOMIIOHEHT BIJMOBIAHMX TeH30piB a-b-c-d cdopmynboBano mocrarHi
YMOBH, SIKI TapaHTylOTh, IO (yHKUIi BigokpemtoBaHHs CKIsiHIHA-
Ckorra-I'exTMaHa niiicHO TPOAYKYIOTh KaHOHIYHI KoopauHaTu. Jlns
BaKJIMBOTO IMiJKIacy KiacuyHux anreOp a-b-c-d, a came kmacumunumx
aareOp  BIAOMTTS, 3a  JOMNOMOIOK  BIJAMOBIAHMX  I-S-TEH30DPIB
chopMyIbOBaHO JOCTaTHI YMOBH KaHOHIYHOCTI KoopauHat CKIsHIHA-
Ckorra-I'extmana. /[lns Bumagky tpuronomerpuunux  gl(n)&@gl(n)-
3HAYHUX TEH30piB a-b-C-d 3HaitneHo kiac oneparopis Jlakca. OTpuMaHmid
VIS HAX HaO1p kaHOHIYHUX KoopAuHAT € moBHUM. (T.B. CkpHITHHK)

e T.Skrypnyk. Symmetric and asymmetric separation of variables for an
integrable case of the complex Kirkhoff’s problem. Journal of Geometry and
Physics 172, 104418 (2022).

e T.Skrypnyk. Separation of variables, quasi-trigonometric r-matrices and

generalized Gaudin model. Symmetry, Integrability and Geometry: Methods and
Applications (SIGMA) 17, 069 (2021).

HAHO®I3UKA, PI3BUKA HU3bKOBUMIPHUX CUCTEM

Hnst  omnoBumipHoro piBHsHHS [Ipeaunrepa 13 KyCKOBO-CTaJIUM
MOTEHIIAJIOM BUBEACHO (POPMYJU ISl TaHUX PO3CISHHS Ta JTUCKPETHOTO
CHEKTPY, U1l SIKUX PO3pOOJICHO aCUMITOTUYHUN TPUMACIITAOHUN METOH
CTUCKAHHSI CUCTEMHU JI0 HYJIbOBUX po3MipiB. [lokazaHo, 110 MEKOBI YMOBHU
Ha XBWJIbOB1 (PYHKIIIT B TOUIll CHHTYJISIPHOCTI MalOTh CEHC TO/II 1 JIMIIIE TO,
KOJIM MOJIMBE B3a€MHE 3HUIIECHHS PO301’KHOCTEW y Tak 3BaHINA MaTpuli
3B’s13Ky. BUBEIEHO J1Ba TUIHU TPAHCLEHICHTHUX PIBHSIHB, PO3B A3KH SIKUX
OnuCyIOTh pe3oHancHl MHOXUHU. (O.B.3omotapiok, 5.0. 3o10Tapiok)

e A.V. Zolotaryuk, Y. Zolotaryuk. Scattering data and bound states in a squeezed
double-layer structure. J. Phys. A: Math. Theor. 54, 035201 (2021).
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JIJ1si KBa310JHOBUMIPHOTO MacUBY J03€(PCOHIBCHKUX KOHTAKTIB, IO
CKJIAJIA€ThCS 3 JIOBUIBHOI KIIbKOCTI N psiiiB Ta HECKIHUEHHOI KIJIbKOCTI
KOJIOHOK, NUISIXOM AaHAMITHYHUX PO3PAXYHKIB 3HAWJEHO TJIa3MOHHMI
CHEKTp SIK 32 HASIBHOCTI 30BHINIHBOTO CTPYMY, Tak 1 6e3 Hporo. [lokazaHo,
0 3a BIICYTHOCTI CTPyMY €HEPreTUYHUU CHekTp MicTuTh N-pa3oBo
BUPOJ/KEHY IUIOCKY 30HY. Lle BUpOKEHHS 3HIMAETHCS MPHU MPHUKIIA/ICHHI
CTPYMY J0 KO>KHOI KOJIOHKH, TOJl 3aJIUIIAETHCS JIMIIE OJHA IJIOCKa 30Ha.
(11.B. bykarosa, 51.0. 3010Tapiok)

e D. Bukatova, Y. Zolotaryuk. Flat and almost flat bands in the quasi-one-

dimensional Josephson junction array. J. Phys. Cond. Mat. 34 (17), 175402
(2022).

Po3BunyTO MeTon anreOpuyHOro aHzally bere s BUNAIKY
HekococumeTpuunux  gl(n)@gl(n)-3HauHnX KIACHYHUX Tr-MaTpUIlh 3i
CIIEKTpaJIbHUMM MapameTpaMu. J[OCHIPKEHO TPHUKIAAN MOJEIEH THUITY
I'onena 1 Tuny BKIII, acoriiioBani 3 UMH r-MaTpPUISIMUA, OTPUMAHO SIBHO
BEKTOpU bete Ta cmekTp s BIAMNOBIIHMX KBAHTOBUX TaMiJbTOHIaHIB B
TepMiHaX po3B’s3kiB piBHsAHb TUNY bete. (T.B. CkpunHuk)

e T.Skrypnyk. On a class of gl(n)@agl(n)-valued classical r-matrices and
separation of variables. JMP 62, 063508 (2021).

e T.Skrypnyk, N.Manojlovic. Twisted rational r-matrices and algebraic Bethe
ansatz: Application to generalized Gaudin and Richardson models. Nuclear Phys. B
967, 115424 (2021).

B nalic-moneni 3 JOKaJIbHOK KYJOHIBCHKOK B3a€EMOJIEI0, SIKa Mae
KBa314YaCTUHKOBI 30Yy/PKEHHS 3 TICEBAOCHIHOM OJWHHUIIS, JOCHIIKEHO
reHepaliio MUIMHA B €HEPreTUYHOMY CIEKTpl. BHACIIAOK HAsIBHOCTI JBOX
JOJIUH 13 BUPOJKEHUMHU €JIEKTPOHHHMHU CTaHAMH ICHY€ JIBA OCHOBHUX
TUNIA UIUIMH. BHYTPIIHBOOAMHHA 1 MDKAOJMHHA UIUJIMHA OIHCYE
KOpEJslil €IEeKTPOHIB 1 JAIPOK B OAHIA 1 PI3HUX JOJIMHAX BIJAMOBIJIHO.
[TokazaHo, 10 B TOM Yac sIK TreHepallis BHYTPIIIHbOJOJIWHHOI MIUIMHU
BIIOYBAETHCA JIMILIE B HAJIKPUTHYHOMY PEXHMI, MIKIOJWHHA IIUIMHA
TEHEPYEThCA JJIsi SIK 3aBFOJHO Majoi KOHCTAHTH 3B’s3Ky. DiznuHOO
OPUYUHOIO BIJICYTHOCTI KPUTHYHOTO 3HAUYECHHS KOHCTAHTH 3B SI3KY €
KaTaii3 TeHepalil MDKIOJIMHHOI IIIJIWHUA IUIOCKOK (0e31UCTepCiiHO0)
CHEPreTUYHOI0 30HOI0 B  EJIEKTPOHHOMY  CIEKTpl  Jlaiic-MOAeNi.
besnucnepciiina 30Ha Ma€ CHUHTYJSIPHY TYCTUHY CTaHIB, 10 3HAYHO
MIJICUIIIOE TEHEepaIlilo IIUIMHUA 1 TMPU3BOIUTH JO0 BEIHUKOT MIKIOJUHHOI
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IIUTMHA, TPOMOPIHHOI a0 1wionil 30HUW bpuumoena. (wi.-kop. HAH
VYkpainu B.I1. I'ycunin, E.B. 'opbap)

e E.V.Gorbar, V.P.Gusynin, D.O. Oriekhov. Gap generation and flat band
catalysis in dice model with local interaction. Phys. Rev. B 103, 155155 (2021).

Ha ocHoBiI camoy3rokeHoro HaOmmkeHHsT XapTpi—Poka OTpUMaHO
HECTaI[lOHApHE PIBHSHHS Il OJHOYACTUHKOBOI XBWJIHLOBOI (PYHKIIIi, IO
onucye koHaeHcaT boze-AliHITaiiHa B pO3piIxKeHOMY Ta3l 0030HIB 13
HYJIbOBUM CITIHOM. PiBHSHHS CcQOpMYIBOBAHO MJiA PO3PIAKEHOrO Tazy
0030HIB y 30BHIIIHHLOMY CTaTUYHOMY I10JI1, SIK€ BU3HAYa€ OCHOBHHUI CTaH.
OTpumaHe pIBHAHHS Jla€ 3MOTY TMPAaBWIbHO BHU3HAYUTH EHEPTIIO
OCHOBHOI'O CTaHy B cramioHapHoMy Bunaaky. (akag. HAH Vxkpainu
A.T". 3aropoaniii)

e V.B. Bobrov, S.A. Trigger, A.G. Zagorodny. Nonstationary equation for the one-

particle wave function of the Bose—Einstein condensate. Low Temperature
Physics 47(4), 347-350 (2021).

Jns piBHsHHA Jlipaka 3 KyJOHIBCBKUM IIOTEHIIaIOM MNOOY0BaHO
y3arajlbHeHUW CIIHOBUM 1HBapiaHT, [0 BHU3HAYa€ CHIHOBHUM CTYIIHb
BUIbHOCTI. Ha Horo ocHOBi 3HaiicHO 3arajJbHUM PO3B’S30K PIBHSIHHS 3
NOBHMM HA0OpPOM KBAHTOBUX YMCEN, IO XapaKTepHU3YIOTh EJIEKTPOHHI
BOJHEMO/IOHI cTaHU. Brepiiie po3paxoBaHO PO3MOIIT  CEPEIHBOTO
3HAYEHHS HANpsIMy CITIHA Yy 3B’SA3aHUX EJEKTPOHHUX CTaHax 1 MOKa3aHo,
0 SIK PO3MOJUT 3apsiy, TaK 1 HampsM CIiHA ICTOTHO 3aJIeKaTh BiJ
CIIIHOBOTO 1HBapiaHTa, IO MOXE OYTH BHSBICHO EKCIEPUMEHTAIBHO.
(axan. HAH VYkpainu B.M. Jlokres, JI.C. bpuxkuk, O.0O. €peMko).

e AA. Eremko, L.S.Brizhik,V.M. Loktev. Spin relevant invariants and the

general solution of the Dirac equation for the Coulomb fields. Annals of
Physics 439, art. number 168786 (2022).

JIOCIHIJIPKEHO aHAIITUYHO Ta MPOUTIOCTPOBAHO rpadiuHO HENHIAHY
nuHaMmiky 3B’si3aHuX PT-cumerpuunmx 30ymkeHb 1 Toja-momiOHUX
KOJIMBaHb Ha OJHOBUMIpHIN Tpatui. [lokazaHo, M0 HeNiHiINiHA €KCUTOH-
dboHOHHA B3aEMOJIsA 5K IIJie € 1HTEeIpoBHOIO B ceHcl Jlakca. Po3BunyTO
TeXHIKy 1HTerpyBaHHsa JlapOy—bekiyHna, NpuMHATHY s T€HEpYBaHHS
Y>KMHKOBOT'O PO3B 3Ky BHUILOTO PAHTY OISATAHHSAM 3aCiBHOTO PO3B’A3KY
HUKYOTO PaHry. 3HalJIeHO HETPUBIAJIbHUN AHAMITUYHUN PO3B’A30K, IO
OMHUCYE TepexiJi MIDK MOHOINOJBHUM Ta JUIOJBHUM  PEKUMaAMU
IPOCTOPOBOrO PO3MNOALITY BHYTPIIIHHOBY3JIOBUX 30y I’KeHb. BCcTaHOBIEHO,
0 KPUTEPIN IUTIOIB-MOHOIIOJBHOTO TEPexXOay IOB’S3aHHMM 31 3MIHOIO



B3Aa€MOBITHOIICHHS MDK I1apaMETPOM EKCHUTOH-(POHOHHOTO 3B’S3KYy Ta
napameTpom Jokanizaiii Togosoi moau. (O.0. BaxueHnko)

e 0.0.Vakhnenko, A.P.Verchenko. Nonlinear system of Z27-symmetric
excitations and Toda vibrations integrable by the Darboux-Béacklund dressing
method. Proc. R. Soc. A 477(2256), 20210562 (2021).

Ha ocHoBi po3B’si3ky piBHAHHS Lllpeninrepa 3 raMiuIbTOHIAaHOM THITY
XIOKKeNs JJis BYIVIEIIEBUX HAHOTPYOOK (2M,M) onepkaHO aHaJTITHYHI
BUpa3W XBWILOBUX (YHKIIH Yy pamMKax MOJENII CHJIBHOTO 3B S3KY 1
MPOAHANII30BAHO B3a€EMO3B’SI30K MIXK KOE(IIIEHTOM MPOXOHKEHHS Ta
30HHOI0 CTPYKTYPOIO XIpajJbHUX 1 axipaJIbHUX BYIJICLIEBUX HAHOTPYOOK.
BusHaueHO BIUIMB XipajdbHOCTI Ha KOE(DIIIEHT MPOXOKECHHS E€JICKTPOHIB
Yyepe3 CUCTEMY 3 MOTEHIIAJIOM y BUIVIALI CXOAWHKUA. HaBeneHo iHTepBanu
3HaYeHb TapaMeTpiB CUCTEMH, ISl SKUX MOXIJIMBE EKCIIEPUMEHTAIbHE
CIIOCTEPEKCHHSI BIUIMBY XIPAJIBHOCTI Ha TPAHCIOPTHI XapaKTePUCTHUKHU
ByIJielieBMX HaHOTPYOOK. (JI.I. Manuriea)

e L. Malysheva. Solution of the spectral problem for (2m,m) carbon nanotubes by
Green’s function method. physica status solidi B 258(11), 2100264 (2021).

TeopeTHyHO 1 EKCIEPUMEHTAIBHO JOCHIKEHO CIEeKTPU CITIHOBUX
XBUJIb CKUPMIOHHMX IpaTok B OaratomapoBux (epoMarHeTHUX
reTepocTpykrypax. IlokazaHo, 10 HasiBHA CHJIbHA JIUIMOJIb-AUIOJbHA
B3a€EMOJIISI MPU3BOJUTH JO CYTTEBOI 3MIHM TOJIOKEHHS MAarHOHHUX MO,
AKI ~ MalOTh  HEHYJIbOBUM  MarHeTHHMM  momeHT.  [lopiBHIOIOUH
€KCIEPUMEHTAILHO Ta TEOPETUYHO OTPUMAHI €BOJIIOIII CHEKTPIB Y
MarHeTHOMY TIOJIi, PO3pPaxOBaHO 3HAYEHHS KOHCTAaHTH B3a€EMOJIIi
J[3simomumHChKOTO-MoOpis TS reTePOCTPYKTYPH Ir/Fr/Co/Pt.
(B.I1. KpaBuyk)

e B. Satywali, V.P. Kravchuk, L.Pan, M. Raju, S.He, F. Ma, A.P.Petrovic,

M. Garst, C. Panagopoulos. Microwave resonances of magnetic skyrmions in
thin film multilayers. Nature Communications 12, art. number 1909 (2021).

JloCIiIKEHO €JIEKTPOHH1 BIACTUBOCTI Tpa)€HOBUX KBAHTOBUX TOYOK.
Ha ocHoBi piBHaHHs [lipaka-Beilnisi BHBYEHO €JIIEKTPOHHUM CHEKTp 1
TYCTUHY €JIEKTPOHHUX CTaHIB B rpadeHoBlid kBaHTOBI1# Toulll. [lokazaHo,
10 TYCTUHA €JEKTPOHHUX CTaHIB MOAIOHA 10 aToMHUX opbOitaneit bopa.
PesynbTatu 106pe y3romxyroTthes 3 ekcriepumeHToM. (C.11. KpyuunHin)

e H.V. Grushevskaya, G.G. Krylov, S.P.Kruchinin, B. Vlahovic, S. Bellucci.

Electronic properties and quasi-zero-energy states of graphene quantum dots.
Phys. Rev. B 103(23), 235102 (2021).



®PIBUKA M’SIKOI PEHOBUHHU

IToOymoBano  Teopit0  MOBEMIHKHM  KOJOIJHUX  YaCTHHOK B
neopMOBaHOMY TPY>KHOMY TIOJII JIUPEKTOpa PIAUHHOTO KPHUCTATY.
OTpuMaHO 3arajibHUI BUpa3 BJIACHOI €HEprii YaCTUHKHU B Ae(OPMOBAHOMY
pIIMHHOMY KpucTaidi. BusHaueHo cuily, sika i€ Ha OKpeMY KOJOITHY
YaCTUHKY 3 OOKy TMpYyXKHOTO CepeloBUIlla Mpu jAedopmarlii Mmoss
nupektopa. (akan. HAH Ykpainu B.1. JleB)

e O.M. Tovkach, S.B. Chernyshuk, B.I. Lev. Colloidal particles in confined and

deformed nematic liquid crystals: Electrostatic analogy and its implications. In:

Soft Matter Systems for Biomedical Applications. Springer Intern. Publ.,
Chapter 5, p. 113-160, 2022.

Ha ocHOB1 METO/IB HEPIBHOBAKHO1 CTATUCTUYHOT MEXAHIKA OTPUMAHO
rpy0O3epHUCTI KIHETHYHI PIBHAHHS, 110 OMUCYIOTh MOBLIBHI MPOLIECH Ha
Tl OIbII IIBUJAKUX. Y MOJIEKYJSIPHUX CHUCTEMax HaWIIBUAIIUMU
opolecaMl € KOJIMBajJbHA peNakcaliss Ta CTOXAaCTUYHI BIJIXWJICHHS
MOJIOKEHHS  €JIEKTPOHHHUX  EHEPreTUYHUX  PIBHIB  CHUCTEMH  BIJ
CTal[lOHAPHUX MOJIOkKEHb. OMHUCAHO KIHETUKY OJHO- Ta ABOEJIEKTPOHHOTO
NEPEHECEHHd MO OLIKOBMX JIAHLIOKKAxX, MEpefady TPUIUIETHOTO
30y/KEHHSI B ITMEHTHO-01JIKOBOMY KOMILIEKC1, KIHETUKY TEMIIEpaTypHO-
HE3aJIe’)KHOI JeCeHCUTI3alli OOJIbOBUX pELENTOpiB, Ta KOHQPOpMALINHY
PETYIISIIIIO (hepMEHTATUBHUX peaKiIii. (JI.M. Xpucrodopos,
B.I. Tecnenko, wi.-kop. HAH Vkpaiuu E.I'. [TetpoB)

e L.N. Christophorov, V.I. Teslenko, E.G. Petrov. Features of kinetic and
regulatory processes in biosystems. Low Temp. Phys. 47, 273 (2021).

JIocHmiPKeHO TMEepeXiHUM TPOIEC BHUXOMY CTATHCTHKH IMITYJIbCAIlii
HEHpOHa 13 3aTPUMaHUM 3BOPOTHIM 3B’SI3KOM, CTUMYJIbOBAHOTO TIPOIIECOM
BIJIHOBJICHHS, Ha CTaIllOHApHUK pexkuM. JlOBEIEHO €IUHICTh TaKOTO
crationapsaoro pexumy. (O.B. Hlyp, O.K. Bigubina)

e A.Vidybida, O. Shchur. Moment-generating function of output stream of leaky
integrate-and-fire neuron. Ukr. J. Phys. 66(3), 254 (2021).

3HaliIcHO HOBE, MAaTEMATU4YHO TIPO30PE JOBEIAEHHS MOXJIMBOCTI
BUKOPUCTAHHS ymy aacopOIii-gecoporrii TUIA T IBUILIEHHS
CEJIEKTUBHOCTI enekTpoHHOro Hocy. (O.K. Bigu6ina)

e A.Vidybida. Adsorption—desorption noise can be used for improving

selectivity. Sensors and Actuators A-physical 107(3), 233-237 (2003); arXiv:

physics / 0212088v3 [physics.gen-ph], doi: 10.1016/S0924-4247(03)00355-8

(2021, nomoBHeHa Bepcis).


https://arxiv.org/abs/physics/0212088v3
https://arxiv.org/abs/physics/0212088v3

JlocmimKeHo CTPYKTypy Ta €Heprii yTBOPEHHS MOJEKYJISIPHHUX
KOMIUIEKCIB aTOMHUX Tpyn IfykpoBo-docdartnoro octoa JHK 3
MOJIEKYJIJaMU TE€PEKHCY BOJHIO Ta BOAM. 3a JIONOMOIOK METOdY
MOJICKYJISIPHOI MEXaHIKH, MIJAXOAIB KBAHTOBOI XiMii Ta HasBHOCTI
(b1310JIOTIYHOTO  CEpeJIOBUIIA  PO3pPAaXOBaHO €HEprii  B3aeMoAli  Ta
ONTUMI30BAHO MPOCTOPOBI KOHPIrypailii MOJEKYJSIPHUX KOMILICKCIB
nepokcuaa 3 ¢pocarom ocrora JJHK. [IpoBeneni po3paxyHku MOKa3yrOTh,
mo 3a GI310JIOTIYHUX YMOB TIEPEKUC BOJHIO MOXXE TpHUBAJIMN dac
nepedyBatu mnobmu3zy Qocharaux rpyn JHK, Onokyroum 1eHTpu
T€HETUYHOI aKTUBHOCTI MaKpOMOJIEKYJIH. (I.B. I’ aTHUUBKUI,
0.0. 3noperchkuii, C.H. BoyikoB)

e D.V. Piatnytskyi, 0O.0. Zdorevskyi, S.N. Volkov. Interaction of hydrogen
peroxide molecules with non-specific DNA recognition sites. Eur. Phys. J. D,
75 (1), art. id 24 (2021).

3Mo0/eIb0BAHO YTBOPEHHS Mo/BiiHO1 cripan JIHK y BogHOMY po3duHi
3 MOJIEKyJaMH TI€POKCHUIY BOAHIO Ta mnpoTurioHamu Na+. Merogom
MOJIEKYJISIPHOI MEXaHIKM TOKa3aHO, 0 MOJEKYJIU MEPOKCHAY BOJHIO
3B’SI3YIOTHCSl 3 aTOMaMHM KHUCHIO (ocdaTHUX Tpyn MOABIMHOI cmipam 1
TaKUM YUHOM 3aMilllyl0OTb MOJIEKYJIM BOJAM TiAPaTHOI OOOJIOHKU
MaKpoMOJEeKyau. Bu3HaueHO Tpu IIapu YHOPSAKYBAHHS TEPOKCUILY
BOAHIO HaBKoJIO pocdaTHux rpyn coipan JHK 3 nentpamu ryctunu 01s
2.6 1 3.3 anrcTpeM, a TaKoXk MIMPOKY MOJIOCY 3 HEHTPOM OLIs 5-U aHTCTpEM.
TakuM 4YMHOM, MOJIEKYyJa MEPEeKUCy BOJIHIO, IO B3aeMo/Ii€ 3 docdaramu,
MOXX€ MPUTHIYYBaTH YTBOPEHHSI BOJHEBUX 3B’S3KIB, HEOOXIAHUX IS
oionoriunoro ¢ynkiionysanas JJHK. (C.H. Bonkog, C.M. Ilepenenuris)

e S.M. Perepelytsya, J. Ulicny, S.N. Volkov. Molecular dynamics study of the
competitive binding of hydrogen peroxide and water molecules with DNA
phosphate groups. Eur. Biophys. J. 50(5), 759-770 (2021).

ACTPO®IZUKA TA KOCMOJIOI'TA

[IpoBeneHo aHami3 BIacHUX criocTepexeHb Ha KocMiuHOMY Teneckori
Xab0na N1eB’SITH TAIAKTUK 13 30pEyTBOPEHHSM, KOTPI MAOTh Majli MacH
|\/|,.,<108 mac CoHrs. 3rigHO 3 TECOPETUYHUMH Tepel0auyeHHSIMHU YacTKa
10H131BHOT'O TIPOMIHHS, II[0 BUXOAUTH 3@ MEXK1 rajlaKTUKH, 30UIBIIYETHCS 13
3MEHIIEHHSIM 11 Macu. BogHouyac BCTaHOBIIEHO, WO BCYNEPEY LHUM
nepen0avYeHHsIM 4YacTKa 10HI31BHOTO MPOMIHHS, SIKE BUXOAUTb 3a MEXI
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rajakTUKA Ta 3J1aTHE 10HI3yBAaTH MIDKTaJaKTUYHE CEpEeIOBHINE, HE
30LIBIIYETHCA 31 3MEHIIEHHSM Macu Tanaktuku. (akang. HAH VYkpainu
1O.1. I3oToB, H.I'. I'ycena)

e Y.l lIzotov, G. Worseck, D. Schaerer, N.G. Guseva, J. Chisholm, T.X. Thuan,
K.J. Fricke. Lyman continuum leakage from low-mass galaxies
with M. < 10® M. Monthly Notices of the Royal Astronomical Society 503(2),
1734-1752 (2021).

3anporoHOBaHO HOBUW KOCMOJIOTIYHUU CIEHApid, y AKOMY CKaJIspOH
moaem rpasitamii f (R) micis elnekTpociabKoro mepexoay BiIirpae posb
XO0JIOJHOI TeMHOi MaTepii. Ii MOTOYHA r'ycTHHA eHeprii B LIbOMY clieHapii
30Ira€THCS 13 CIOCTEPEKHOIO BEIMYMHOIO 32 3HAYEHHS MACH CKaJspoHa
m=4wmeB. Ilpu nbomy B HeoaHopigHOMY BcecBiTi aBTOMaTHYHO

IrEHEPYIOThCS  30ypeHHsT TEeMHOI  Marepii  aaiabaTUYHOTO  THITY.
(FO.B. IllTano.)

e Yu. Shtanov. Light scalaron as dark matter. Phys. Lett. B 820, 136469 (2021).

KBAHTOBA OIITUKA

BcranoBneno  (yHIamMeHTambHUN 3B’SI30K  MIK  HEKIACHYHICTIO
KBaHTOBUX CTaHIB B KBAHTOBIM ONTHIIl Ta MNOPYLIEHHSIM MPUHIMUIIIB
¢d13uuHoi peanbHOcTi EltHnTeiina-Ilogonscekoro-Posena-bemna. e nano
3Mory c(hOpMYJIOBaTH TI€BHUH aHamor HepiBHocTeil bemma. Ixme
MOPYILICHHS € JOCTaTHhOK YMOBOIO HekjIacuuHocTi. IlokazaHo, 1110
po3po0IsieHa METOUKA € €PEKTUBHOIO JJIsl IESIKUX MPAKTUYHUX BUNAJKIB,
7€ 1HIII METOAM HE MOXYTh OyTH 3actocoBaHi. Hampuknan, ii MoxxHa
BUKOPHUCTATU JJIsI JEMOHCTpPAIlil HEKJIACUYHOCTI CTATUCTUKHU (hDOTOBIIJIIKIB
CTaHy CTHUCHEHOrO Bakyymy 1 JO TOrO  HPOBOAUTH BUMIPIOBAHHS 3
pEaNiCTUYHUMU  JIETEKTOpaMH, 10 XapaKTepU3YIOThCA HElIeaTbHUM
po3pi3HEeHHSIM MiX unciamMu GotoHiB. (A.O. CemMeHOB)

e A.A Semenov, A.B.Klimov. Dual form of the phase-space classical
simulation problem in quantum optics. New J. Phys. 23, 123046 (2021).
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PI3UKA IIVIAZMHA

[lokazano, 1O B 3arajJjbHOMY BHMAJKy YMOBH ITUKJIOTPOHHHUX
pe30HaHCIB ciil (GOPMYITIOBAaTH 3 YypaxyBaHHSIM BIUIMBY I1HTEHCHUBHHX
CJICKTPOMAarHeTHUX TOJIB Ha pPyX YacTUHOK. [Ipudomy, BIUIMB TaKuXx
e(deKTIB TUM 3HAUHINIMN, YUM OUIbIIA HAMPYXKEHICTh mois xBuiil. Lli
e(eKTH TPHUBOIATH 10 MOSBU SKICHO HOBHX OCOOJIMBOCTEH Yy AWHAMIIl
4acTUHOK. [0 HUX MOKHA BIJHECTH PETYISPHU3ALII0 TUHAMIKH YaCTHHOK.
Tak, 30KpeMa, y 4acCOBUX 3aJICKHOCTSX IMITYJIbCIB Ta €HEPrii 3’ sIBISETbCS
crymiHdacta cTpykrypa. (akaa. HAH Vkpainu A.I. 3aroposgHiit)

e V.A. Buts, A.G. Zagorodny. New cyclotron resonances and features of charged-
particle dynamics in the presence of an intense electromagnetic wave. Physics of
Plasmas 28(2), 022311 (2021).

MATEMATHYHE MOJIEJIOBAHHA

Ha auckpeTHOMy MMOBIPHICHOMY MPOCTOP1 OMUCAHO KJIAC €BOIIOLIN
PU3UKOBUX AaKTHUBIB, JJIsI SIKHX TOYKOBA MapTUHTraJbHA Mipa € €IUHO
MOXKJIMBOIO. ¥ T€pMiHAaX €BOJIIOIII PU3MKOBHX aKTHUBIB JaHO HEOOXIJIHI Ta
JOCTaTHI YMOBH, 32 SIKUX TOYKOBa MapTUHTaJbHA MIpa € €JUHOI0 MIPOIO
TAKOTO THUITY JJIs 3aJaHOi €BOJIIOII PU3MKOBOTO aKTHUBY. BCTaHOBIEHO
dbopmyIty mJIsi CIIpaBeJIMBOI IIHM BHUITAJIKOBOTO 3000B’s3aHHS. 3HAMICHO
KJIaC BUIIAJIKOBUX IE€PETBOPEHb E€BOJIIOIII PU3MKOBUX AKTHUBIB, 3a SIKHX
MapTUHrajibHa Mipa € 1HBApIaHTHOIO CTOCOBHO IIMX IE€PETBOPEHb.
3anpomnoHOBAHO  HeapOiTpakHy  MapaMeTpUYHy  MOJelb  MTOBHOIO
¢dinancoBoro puHky. (M.C. I'onuap)

e N.S. Gonchar. Non-arbitrage models of financial markets. Global Journal of
Science Frontier Research: A Physics and Space Science 21(4), Version 1.0.
(2021).

KOMIT'FOTEPHE 3ABE3INEYEHHS HAYKOBHX
JOCJIKEHD

3abe3neueHo HajliiiHy po0OTy OOYHUCIIOBAaJIBLHOTO Ta XMAapHOTO
kjactepiB B LIeHTp1 KOJIEKTUBHOTO KOPUCTYBaHHs «PecypcHuil eHTp AJis
rpiA- Ta XMapHUX TEXHOJOTIM» B I[HCTUTYTI TeopeTHU4HOi (I3UKHU
iM. M.M. boromoboBa HAH Vkpainu. 3pailicHEHO KOOpJMHAII0 Ta
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MJIaHyBaHHS CTPATETIYHOI JTISUIBHOCTI y CIIBIpaIi 3 poOOYNMH TpyHaMH
denepamii EGI momo posmoecromkenHs cepsiciB EOSC, peamizarii
noctyny gm0 xmapHux cepBiciB B EOSC Tta poOoTu 3 HaB4yaHHS Ta
niaTpumMkn KopuctyBadiB cepBiciB EOSC. Xwmapuuii caitt UA-BITP
BiamoBigae ycim BumoraMm EGI Federal Cloud no xmapaux pecypciB, HOro
3aJIy4€HO JI0 €BPONEUCHKOI 1HPPACTPYKTYpH 3 MIATPUMKUA €BPONEHCHKOT
xmapi Biakputoi Hayku. (C.5. CBiCTyHOB)

e (.. CeucryHos, ILI. Ilepxonoc, C.B. Cy66otin, €. M. Teepnoximi6. Ha nursaxy

710 CTBOPEHHS Y KpaiHCHKOT HalllOHAJIbHOT XMapu BiAKpUTOI Hayku. [Ipobmemu
nporpamyBanHs Ne3, 27-39 (2021); doi.org/10.15407/pp2021.03.027

KA®EJIPA TEOPETUYHOI I MATEMATUYHOI ®13UKHU

3 METOW SAKHAWIIMPIIOr0 3aJyYEHHS TaJlaHOBUTOI MOJIOAL 10
HAyKOBOi po0OTH B IHCTUTYTI Jii€ HECTPYKTYypHHI migpo3ain — HaykoBo-
OCBITHIM LEeHTp IHCTUTYTY TeopeTuuHoi (izuku iM. M.M. boronto6osa
HamionansHoi akagemii Hayk Ykpaiau (IT®D). LleaTp crniibHO 3 Kadeaporo
TEOpPETHUYHOI Ta MaremaTuuHoi (izuku KuiBCchbkoro akajaemMiyHOTO
yHiBepcutery (KAY) npu IT® npoBaauTh HENMEpepBHY CUCTEMY OCBITH
IUIsl 001apOBAaHOI MOJIOAI, IO CKJIANAETHCS 3 TPhOX B3AEMHO IOB’SI3aHHUX
JAHOK:  OCBITHBOI pOOOTH 31 IMIKOJApaMHU MPOBIAHUX  (PI3UKO-
MaTeMaTUYHUX JILEIB, CTyAeHTaMu Kadeap NpupoAHUYUX (aKyJIbTETIB
YHIBEPCUTETIB, & TAKOX 3 aclipaHTaMU 1HCTUTYTY Ta YHIBEPCHUTETIB —
¢daxiBUsIMH 3 TeEOpeTHYHOI Ta MareMaruyHoi ¢i3uku. CriBmopaiio 3
kapenporo KAY chnpsmoBaHO Ha MIATOTOBKY CTYACHTIB-TEOPETHKIB 10
Bcryny B Marictparypy KAY. IlpamiBHuku kadenpu TEOPETHYHOI Ta
mateMatnuHoi (i3ukn KAY cnubHo 3 HaykoBo-ocBiTHIM 1ieHTpoM [T®
OpraHi3yBajiM 1 MPOBEJIN HU3KY 3ax0AiB, 30kpeMa 11-15.01.2021 — 3umoBy
CTyAEHTChbKY 1Koy «IlepenoBi HanpsiMu PI3UMKH KOHJIEHCOBAHOT'O CTaAHY»
(https://kau.org.ua/news/massmedia/551-wschoolcmd2021).
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E.V. Gorbar, V.A. Miransky, I.A. Shovkovy, P.O. Sukhachov.
Electronic Properties of Dirac and Weyl Semimetals. World Scientific.
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Springer Proceedings in Physics (Eds. Leonid Bulavin, Nikolai
Lebovka), vol. 266, Chapter 3. — Cham: Springer. — 2022. — P. 53-84,
https://doi.org/10.1007/978-3-030-80924-9 3

Francesca Mocci, Aatto Laaksonen, Leon Engelbrecht, Tudor Vasiliu,
and Sergiy Perepelytsya. DNA-Polyamine Interactions: Insight from
Molecular Dynamics Simulations on the Sequence-Specific Binding of
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e M.O. Anapenkos, I.b. Jlenucenko, A.I'. 3aroponniii, A.I. MomoT.
MojentoBaHHs MPOIECIB Y 3alOpOIICHIH Ta30pOo3psaHiil Ia3mi.
XapkiB: XHY imeni B.H. Kapazina, 2021. — 244 c., http://physics-
technology.karazin.ua/resources/42¢32e523f352ddddfof48298b5ed2b7.

pdf

Crareii B s)kypHaJjax — 136: ykpaiHncbkux — 26, iHo3emMHux — 113,

OHIHKA NIAJBbHOCTI IHCTUTYTY

Y 2021 p. Oyna mpoBejeHa arecTallis 1HCTUTYTY 3a METOIUKOIO
OIliHIOBaHHS €()EeKTUBHOCTI AiSILHOCTI HaykoBUX yctaHoB HAH VYkpainu,
3aTBep/keHo0 I[loctanoBamu Ilpesuaii HAH Vkpainu Ne 75 Bifg
15.03.2017 p. Ta Ne 241 Bix 11.07.2018 p. 3a pe3ynbTaTamMu OI[IHIOBAHHS
nismeHOCTI yctaHoBu mpotarom 2016-2020 pp. yci Bigaum 3100yau
HaWBHUIy  KaTeropiro  «A».  IHCTUTYT  TeopeTu4yHOi  (hi3UKHU
iM. M.M. boromo6oBa HarionanbHoi akazgemii Hayk YkpaiHu OyJio
BIJIHECEHO J0 KaTeropii «A».

B iHCTUTYTI 3IIMCHIOETHCA MIATOTOBKA JOKTOPIB (dinocodii 3a
cnemianbHicTio 104 — «di3uKka 1 acTpOHOMIS» B paMKaxX OCBITHO-HAYKOBOT
nporpamu «Teopetnuna ¢izuka». g nmporpama 3100yna akpeauTallio:
ceptudikar HariioHaJIbHOTO areHTCTBa 13 3a0€3MEUEeHHSI SKOCTI BHIIO1
ocBiTH Ne 2336 Bix 04.10.2021.

KOH®EPEHIIII TA CEMIHAPH

e Ceminap «IIpobmemu TeopeTU4HOI (PI3UKU» NOPUCBIYCHUN TIaM’sITi
O.I'. Curenka. Kuis, 18 motoro 2021 p.

e boroyto0oBchbki yuTaHHs 3 Harogu 30-oi piunuil HeszanexHoCTi
VYkpainu. Kuis, 11-12 6epe3ns 2021 p.

e CemiHap 3 (I3UKM BHCOKHUX T'YCTHH €HEprii, MPUCBSYEHUN IOBLICIO
yineHa-kopecniongenta HAH  VYkpainu ['ennanmis  MuxalinoBuua
3inoB’eBa. KuiB, 26 kBiTHs 2021 p.

e HayxkoBuii ceminap «IIpob6ieMu MaTeMaTU4HOI 1 TEOPETUYHOI (DIZUKK
no 100-piyust Bix JHA HapoJKeHHst akangemika HAH  Vkpainu
O.C. ITapacroka. Kuis, 20 rpyans 2021 p.

e Xl Conference of Young Scientists “Problems of Theoretical Physics”.
BITP, Kyiv, Dec 20-21, 2021. http://confyoung.bitp.kiev.ua/

o XXVII JABUJOBCBHKI UUTAHHA 3 Teopernunoi ¢dizuku. Kuis, 28
rpyaus 2021 p.
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HAT'OPOJU TA BII3HAKHU

IHouecHna rpamora IHcTUTYTY TeopeTu4Hol Pizuxku
iMm. M.M. boroswoooBa HanionaabHol akajaeMii Hayk YKpaiHu 3
Haroau 30-piuus He3zane:xknocti Ykpainmu:

3a oocsenenns y pobomi ma yuacmo 6 3axucmi Ykpaincovkoi [epowcasu

6 1asax 36pounux cun Yxpainu
B.B. ITenux, B.O. lllyOHnwii;

3a 6acomuti ocobucmuil 6Hecox 8 meopemuyHy QizuKy, po3euUmox
MIHCHAPOOHO20 CNIBPOOIMHUYMBA MA NIOHAMMS NPECMUNCY HAYKU
Ykpainu

JI.C. bpwxuk, O.0. Baxuenko, C.H.Bonkos, O.M. I'aBpuiuk,
M.I. T'openmireitn, M.L I'puropuyk, B.IL I'ycunin, JI.JI. €HKOBChKUH,
I''M. 3inoB’eB|, 4.0. 3onotaprok, FO.1. I3oToB, M.3. lopros, FO.A. Jlamxko,
b.I. JIeB, B.M. Jlokres, €.C. Maptunos, C.M. Ilepenenuns, E.I'. ITeTpos,
C.J. CeictynoB, A.O.CemenoB, HJ.M. CuniokoB, F0.0O. Cutenko,
[.O. Crapony6, B.®. Xapuenko, C.I'. [llapanos, IO.B. IllTaHoB,;

3a docsienenns 8 pobomi ma 8a2oMull BHECOK 8 PO36UNOK ICMOPIT HAYKU
ma KyJibmypHoi cnaoujuHu
B.I'. Ko3upcekuit, O./1. Kouepra;

3a docsenenns 6 pobomi ma yuacms y 60N0OHMEPCLKOMY PYCi
Ha niompumxy oboporozdamnocmi Jlepoicasu
JI.O. ABpamenko, O.A. Ilymkan;

3a docsienenHs y pooomi ma 8a2oMuti BHECOK 8 pO38UMOK YKpaincbKko2o
Qizuunoeo sHcypHany
b.€. I'puntok, A.C. Xoxin, A.B. Hazapenko, JI.I. IImaraiino;

3a docsenenHs y pobomi ma 8a2oMuti BHECOK 8 Ni020MOBK) HAYKOBUX
Kaopie iHcmumymy
B.€. Ky3pmuuoB, B.M. Illanypa;

3a sazomuil ocooucmutl 6HeCOK 8 Cynpogio HayKoeoi pobomu ma
3abe3neuents GiHaAHCO80-20CNO0APCHLKOL OiIbHOCMI IHCIMUMYN)

O.€. bopnoscekuii, I'.B. borBunko, 3.I. Baxnenko, H.O. Benmuaenko,
M.I. I'mymiko, A.T. JluBHUU, H.I1. Ky3pmeHKoO, A.Jl. KpuBomes,
JIM. Jlynexa,  O.B. HoBakoBchkuii, = T.M. Oukan, C.B. Cainpbka,
0O.C. Tapuoscbkuil, O.B. Yrpromona, C.I1. @urinuyk.
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IHouecna rpamora IHcTUTYTY TeopeTu4HOI Pizukn
iMm. M.M. borosiro0oBa HanioHaJibHOI akajgemii HayK YKpaiHu
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HIGH ENERGY PHYSICS

The analysis of parton scattering is performed taking into account
multiparton distribution functions. The properties of these functions are
investigated. The obtained results provide new unique information about
the structure of hadrons and the dynamics of their interaction. (Cor.-
member of the NAS of Ukraine |G.M. Zinoviev)

e G.M. Zinovjev, A.M. Snigirev. Multiparton distribution functions in quantum
chromodynamics. Phys. Usp. 64, 357 (2021).

The equation of state for the interacting pi-meson system that includes
the Bose-Einstein condensation, and first order phase transition was
obtained. The search for such physical systems by measuring the electric
charge fluctuations was proposed. (M.l. Gorenstein, R.V. Poberezhnyuk,
O.V. Savchuk)

e R.V. Poberezhnyuk, O. Savchuk, M.I. Gorenstein, V. Vovchenko, H. Stoecker.
Higher order conserved charge fluctuations inside the mixed phase. Phys. Rev.
C 103(2), 024912 (2021).

Two-particle momentum correlations in the system of N identical
bosons are studied on the basis of a quantum canonical ensemble. New
effects related to high-temperature Bose-Einstein condensation of pions in
small systems are identified. (Y.M. Sinyukov, M.D. Adzhimambetov,
S.V. Akkelin)

e M.D. Adzhymambetov,  S.V. Akkelin,  Yu.M. Sinyukov.  Bose-Einstein

momentum correlations at fixed multiplicities: Lessons from an exactly solvable
thermal model for pp collisions at the LHC. Phys. Rev. D103, 116012 (2021).

Bose-condensate dark matter model is extended by taking into account
both two- and three-particle self-interactions. The existence of nontrivial
two-phase structure and possibility of first order phase transition in the
central part of the dark matter halo of dwarf galaxies is confirmed. For a
particular dwarf galaxy, the rotation curves and the entropy of bipartite
entanglement in the halo of its dark matter are obtained. (A.M. Gauvrilik,
A.V. Nazarenko)

e A.M. Gavrilik, A.V. Nazarenko. Phases of the Bose—Einstein condensate dark

matter model with both two- and three-particle interactions. Universe 7(10),
359 (2021).
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A theory for the inducing of magnetic field in the vacuum of quantized
fermion field in the background of a cosmic string of nonzero transverse
size is elaborated. The dependence of the induced vacuum magnetic field
strength on the string flux and tension, as well as on the transverse size of
the string and on the distance from the string, is unambiguously determined.
(Cor.-member of the NAS of Ukraine Yu.A. Sitenko)

e Yu.A. Sitenko. Induced vacuum magnetic field in the comic string background.
Phys. Rev. D 104(4), 045013 (2021).

Conditions under which a quantum particle can be described using
classical quantities are studied. The wavefunction of a quantum particle
submitted to a potential field for which all qguantum effects vanish, even if
Planck's constant is non negligible, is investigated. This problem is
equivalent to the problem of the motion of a particle in a refringent
medium. In these media, quantum particles have classical momenta, while
their wave properties are described by the wave-optics equation. In the 1D
case, the particle cannot be found in the region near the origin, since the
index of refraction tends to infinity there. For the 3D case with central
symmetry, the wave properties are determined by a function, that has a
resonance of width of the order of the de Broglie wavelength. (V.E.
Kuzmichev, V.V. Kuzmichev)

e V.E. Kuzmichev, V.V. Kuzmichev. Classical behavior of a quantum particle in
a refringent medium. American Journal of Physics 89(8), 793-798 (2021).

THEORY OF NUCLEI AND NUCLEAR REACTIONS

Using variational principle, we show that a condition of the spatial
collapse in imperfect Bose gas is absolutely not determined either by the
value or by the sign of the scattering length, in the contrary to the result
following from the Gross-Pitaevskii equation, where the collapse is
predicted at negative scattering length. (B.E. Grinyuk, K.A. Bugaev)

* B.E. Grinyuk, K.A. Bugaev. About conditions of spatial collapse in an infinite
system of Bose particles. YOIK 66(12), 1024-1026 (2021).

A three-cluster model of the ° Be hypernucleus composed of two

alpha-particles and A-hyperon has been developed. Input parameters of the
model reproduce the experimental binding energy of the binary subsystem
°>He. A good agreement between the calculated energies of the excited
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°Be states and the available experimental data has been obtained.
(A.V. Nesterov, Yu.A. Lashko, V.S. Vasilevsky)
e A.V.Nesterov, Yu.A. Lashko, V.S. Vasilevsky. Structure of the ground and
excited states in ° Be nucleus Nucl. Phys. A 1016, 122325 (2021).

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 T.Skrypnyk. Symmetric and asymmetric separation of variables for an
integrable case of the complex Kirkhoff’s problem. Journal of Geometry and
Physics 172, 104418 (2022).

e T.Skrypnyk. Separation of variables, quasi-trigonometric r-matrices and
generalized Gaudin model. Symmetry, Integrability and Geometry: Methods and
Applications (SIGMA) 17, 069 (2021).

NANOPHYSICS, PHYSICS OF LOW-DIMENSIONAL
SYSTEMS

Equations for the scattering data and discrete spectrum were obtained
for the one-dimensional Schroedinger equation with the piecewise-
constant potential. The asymptotical three-scale method of squeezing the
system to zero width has been developed. It has been shown that the
boundary conditions in the singular point make sense only when the
mutual divergence cancellation in the connection matrix is possible. Two
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types of the transcendental equations for the resonance sets have been
derived. (O.0. Zolotaryuk, Y.O. Zolotaryuk)

e A.V. Zolotaryuk, Y. Zolotaryuk. Scattering data and bound states in a squeezed
double-layer structure. J. Phys. A: Math. Theor. 54, 035201 (2021).

The dispersion law for plasmons in the quasi-one-dimensional array of
Josephson junctions, that consists of the finite number of rows N and the
infinite numbers of columns, is derived. If external bias is absent then the
spectrum has a N-fold degenerate flat band. The degeneracy is lifted when
the external bias is applied and, as a result, only one flat branch remains.
(D.V. Bukatova, Y.O. Zolotaryuk)

e D.Bukatova, Y. Zolotaryuk. Flat and almost flat bands in the quasi-one-
dimensional Josephson junction array. J. Phys. Cond. Mat. 34 (17), 175402
(2022).

The method of the algebraic Bethe ansatz was developed for the case of
certain non-skew-symmetric gl(n)®gl(n)-valued classical r-matrices with
spectral parameters. The Gaudin and BCS-type models associated with
these r-matrices have been constructed. The spectrum and the eigen-
vectors of the corresponding quantum Hamiltonians have been found in
terms of solutions of the Bethe-type equations (T.V. Skrypnyk)

e T.Skrypnyk. On a class of gl(n)@gl(n)-valued classical r-matrices and
separation of variables. JMP 62, 063508 (2021).

e T.Skrypnyk, N.Manojlovic. Twisted rational r-matrices and algebraic Bethe
ansatz: Application to generalized Gaudin and Richardson models. Nuclear Phys. B
967, 115424 (2021).

The gap generation in the dice model with local four-fermion
interaction is studied. Due to the presence of two valleys with degenerate
electron states, there are two main types of gaps. The intra and intervalley
gap describes the electron and hole pairing in the same and different
valleys, respectively. We found that while the generation of the intravalley
gap takes place only in the supercritical regime, the intervalley gap is
generated for an arbitrary small coupling. The physical reason for the
absence of the critical coupling is the catalysis of the intervalley gap
generation by the flat band in the electron spectrum of the dice model. The
dispersionless band has a singular density of states that strongly enhances
the intervalley gap generation leading to an extremely large gap
proportional to the area of the Brillouin zone. (Cor.-member of the NAS of
Ukraine V.P. Gusynin, E.V. Gorbar)
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e E.V.Gorbar, V.P.Gusynin, D.O. Oriekhov. Gap generation and flat band
catalysis in dice model with local interaction. Phys. Rev. B 103, 155155 (2021).

Based on the self-consistent Hartree—Fock approximation, the
nonstationary equation is obtained for the one-particle wave function
describing the Bose—Einstein condensate in a rarefied gas of spin-zero
bosons. A rarefied gas of bosons is exposed to the static external field,
which ensures its finite ground state. The derived equation allows one to
correctly determine the ground state energy in the stationary case. (Acad.
of the NAS of Ukraine A.G. Zagorodny)

e V.B.Bobrov, S.A. Trigger, A.G. Zagorodny. Nonstationary equation for the

one-particle wave function of the Bose—Einstein condensate. Low Temperature
Physics 47(4), 347-350 (2021).

A new spin relevant invariant of the Dirac equation with the Coulomb
potential is constructed. It does not commute with the known Dirac and
Johnson-Lippman invariants and defines the spin degree of freedom. The
general solution of the Dirac equation is found. It is described by the full
set of quantum numbers which characterize hydrogen-like energy states.
Spatial distribution of the charge density and spin orientation meanvalue
are calculated and shown to depend significantly on the spin invariant.
This can be manifested experimentally. (Acad. of the NAS of Ukraine
V.M. Loktev, L. Brizhik, O. Eremko)

e AA. Eremko, L.S. Brizhik,V.M. Loktev. Spin relevant invariants and the
general solution of the Dirac equation for the Coulomb fields. Annals of
Physics 439, art. number 168786 (2022).

The nonlinear dynamics of coupled PT-symmetric excitations and
Toda-like vibrations on a onedimensional lattice are studied analytically
and elucidated graphically. The nonlinear exciton-phonon system as the
whole is shown to be integrable in the Lax sense inasmuch as it admits the
zero-curvature representation supported by the auxiliary linear problem of
third order. Inspired by this fact, we have developed in detail the Darboux—
Bécklund integration technique appropriate to generate a higher-rank crop
solution by dressing a lower-rank (supposedly known) seed solution. In the
framework of this approach, we have found rather non-trivial four-
component analytical solution exhibiting the crossover between the
monopole and dipole regimes in the spatial distribution of intra-site
excitations. This effect is inseparable from the pronounced mutual
influence between the interacting subsystems in the form of specific
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nonlinear superposition of two essentially distinct types of travelling
waves. We have established the criterion of monopole-dipole transition
based upon the interplay between the localization parameter of Toda mode
and the intersubsystem coupling parameter. (O.O. Vakhnenko)

e 0.0.Vakhnenko, A.P.Verchenko. Nonlinear system of #7-symmetric

excitations and Toda vibrations integrable by the Darboux-Backlund dressing
method. Proc. R. Soc. A 477(2256), 20210562 (2021).

Using solution of the Schroedinger equation with Hukkel type
Hamiltonian for carbon nanotubes (2m,m) the analytical expressions for
the wavefunctions are obtained in the model of strong coupling. The
relation between the transmission coefficient and band structure of chiral
and non-chiral nanotubes is analyzed. It is found the impact of non-
chirality on the transmission coefficient for electrons across the system
with the step-like potential. Range of parameter values is given, at which
experimental observation of chirality impact on transport characteristics of
carbon nanotubes is obtained. (L.I. Malysheva)

e L. Malysheva. Solution of the spectral problem for (2m,m) carbon nanotubes by
Green’s function method. physica status solidi B 258(11), 2100264 (2021).

Spin waves of skirmion lattices in many-layered ferromagnetic
heterostructures are studied theoretically and experimentally. It is shown
that strong dipole-dipole interaction leads to significant change of the
positions of magnon modes which have non-zero magnetic moment. From
the comparison of experimental and theoretical evolutions of spectra in the
magnetic field Dzyaloshinsky-Morria coupling constant is calculated for
the heterostructure Ir/Fr/Co/Pt. (V.P. Kravchuk)

e B. Satywali, V.P. Kravchuk, L.Pan, M. Raju, S.He, F. Ma, A.P.Petrovic,

M. Garst, C. Panagopoulos. Microwave resonances of magnetic skyrmions in
thin film multilayers. Nature Communications 12, art. number 1909 (2021).

The electronic properties of graphene quantum dots have been studied.
The electronic spectrum and density of electronic states at the graphene
quantum dot were studied using the Dirac-Weyl equation. It is shown that
the density of electronic states is similar to the Bohr atomic orbitals and is
in good agreement with the experiment. (S.P. Kruchinin)

e H.V. Grushevskaya, G.G. Krylov, S.P.Kruchinin, B. Vlahovic, S. Bellucci.

Electronic properties and quasi-zero-energy states of graphene quantum dots.
Phys. Rev. B 103(23), 235102 (2021).
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SOFT MATTER PHYSICS

The theory of the behavior of colloidal particles in the deformedelastic
field of the liquid crystal is constructed. The general expression of the
intrinsic energy of a particle in a deformed liquid crystal is obtained. The
force acting on a single colloidal particle by the elastic medium in the
deformation of the director’s field is determined. (Acad. of the NAS of
Ukraine B.l. Lev)

e O.M. Tovkach, S.B. Chernyshuk, B.I. Lev. Colloidal particles in confined and
deformed nematic liquid crystals: Electrostatic analogy and its implications. In:
Soft Matter Systems for Biomedical Applications. Springer Intern. Publ.,
Chapter 5, p. 113-160, 2022.

The methods of nonequilibrium statistical mechanics have been used to
obtain the coarse-grained kinetic equations that enable description of the
time behavior of slow processes occurring against the background of faster
ones. Vibrational relaxation in electronic terms and stochastic deviations
of the position of the electronic energy levels of the system from their
stationary positions are considered as the most important fast processes.
As an example, the kinetics of one- and two-electron transfer along protein
chains, oxygen-mediated transmission of triplet excitation in a pigment-
protein complex, kinetics of temperature-independent desensitization of
pain receptors, as well as conformational regulation of enzymatic reactions
are described. (L.N. Christophorov, V.I. Teslenko, Cor.-member of the
NAS of Ukraine E.G. Petrov)

e L.N. Christophorov, V.I. Teslenko, E.G. Petrov. Features of kinetic and
regulatory processes in biosystems. Low Temp. Phys. 47, 273 (2021).

For a neuron with delayed inhibitory feedback, stimulated by a renewal
stochastic process, convergence of the output interspike intervals statistics
to a stationary mode, as well as the uniqueness of the final stationary mode
are studied. (O.V. Shchur, A.K. Vidybida)

e A.Vidybida, O. Shchur. Moment-generating function of output stream of leaky
integrate-and-fire neuron. Ukr. J. Phys. 66(3), 254 (2021).

A new, mathematically transparent proof of the possibility of using
adsorption-desorption noise to increase the selectivity of the electronic
nose has been found. (A.K. Vidybida)

e A.Vidybida. Adsorption—desorption noise can be used for improving
selectivity. Sensors and Actuators A-physical 107(3), 233-237 (2003); arXiv:
physics / 0212088v3 [physics.gen-ph], doi: 10.1016/S0924-4247(03)00355-8
(2021, new version).
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The structure and energy formation of molecular complexes of DNA
atomic groups of sugar-phosphate backbone with molecules of hydrogen
peroxide and water are studied. Using the method of molecular mechanics,
approaches of quantum chemistry and the presence of a physiological
environment, the interaction energies are calculated and the spatial
configurations of molecular complexes of peroxide with phosphate of
DNA backbone are optimized. Calculations show that under physiological
conditions, hydrogen peroxide can stay near phosphate groups of DNA for
a long time, blocking the centers of genetic activity of the macromolecule.
(D.V. Piatnytskyi, O.0. Zdorevskyi, S.N. Volkov)

e D.V. Piatnytskyi, O.0. Zdorevskyi, S.N.Volkov. Interaction of hydrogen

peroxide molecules with non-specific DNA recognition sites. Eur. Phys. J. D,
75 (1), art. id 24 (2021).

The formation of a double helix of DNA in aqueous solution with
hydrogen peroxide molecules and Na" counterions is modeled. Molecular
mechanics shows that hydrogen peroxide molecules bind to the oxygen
atoms of the phosphate groups of the double helix and thus replace the
water molecules of the hydrated shell of the macromolecule. Three layers
of hydrogen peroxide ordering around the phosphate groups of the DNA
helix with centers of density around 2.6 and 3.3 angstroms, as well as a
wide band with a center around 5 angstroms were determined. Thus,
hydrogen peroxide molecules that interact with phosphates can inhibit the
formation of hydrogen bonds necessary for the biological functioning of
DNA. (S.N. Volkov, S.M. Perepelytsya)

* S.M. Perepelytsya, J. Ulicny, S.N. Volkov. Molecular dynamics study of the
competitive binding of hydrogen peroxide and water molecules with DNA
phosphate groups. Eur. Biophys. J. 50(5), 759-770 (2021).

ASTROPHYSICS AND COSMOLOGY

The observation with the Hubble Space Telescope of nine low-mass
star-forming galaxies with stellar masses M, < 10° solar masses has been
presented. According to theoretical predictions the escaping fraction of
ionizing radiation should increase with decreasing galaxy stellar mass.
However, contrary to these expectations, we find no increase of escape
fraction of ionizing radiation capable of ionizing the intergalactic medium
with decreasing galaxy stellar mass. (Acad. of the NAS of Ukraine
Y.l. 1zotov, N.G. Guseva)
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e Y.l Izotov, G. Worseck, D. Schaerer, N.G. Guseva, J. Chisholm, T.X. Thuan,
K.J. Fricke. Lyman continuum leakage from low-mass galaxies
with M. < 10 M. Monthly Notices of the Royal Astronomical Society 503(2),
1734-1752 (2021).

A new cosmological scenario is proposed in which the scalaron of f (R)
gravity after the electroweak crossover plays the role of dark matter. Its
current energy density in this scenario matches the observed value for the
scalaron mass m~4 meV. In this case, dark-matter perturbations of
adiabatic type are automatically generated in an inhomogeneous universe.
(Yu.V. Shtanov)

e Yu. Shtanov. Light scalaron as dark matter. Phys. Lett. B 820, 136469 (2021).

QUANTUM OPTICS

A fundamental link between nonclassicality of quantum states in
quantum optics and violations of Einstein-Podolsky-Rosen-Bell principles
of physical reality is established. This leads to an analog of Bell
inequalities. Their violation is a sufficient condition of nonclassicality. It is
shown that this technique is effective in several practical scenarios, where
other methods are not applicable. For example, it can be used to
demonstrate nonclassicality of photocounting statistics for squeezed
vacuum states. Measurements can be conducted with realistic detectors
characterized by imperfect resolution between numbers of photons.
(A.A. Semenov).

e A.A.Semenov, A.B.Klimov. Dual form of the phase-space classical
simulation problem in quantum optics. New J. Phys. 23, 123046 (2021).

PLASMA PHYSICS

It is shown that in the general case the conditions of cyclotron
resonances should be formulated with regard to the influence of intense
electromagnetic fields, if present, on the particle motion. Moreover, the
greater is the wave field strength, the more significantly such effects are
pronounced. These effects lead to the appearance of qualitatively new
features in the particle dynamics. Such features include regularization of
the particle dynamics, particularly a stepwise structure appears in the time
dependencies of momenta and energy. (Acad. of the NAS of Ukraine
A.G. Zagorodny)
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e V.A. Buts, A.G. Zagorodny. New cyclotron resonances and features of charged-
particle dynamics in the presence of an intense electromagnetic wave. Physics of
Plasmas 28(2), 022311 (2021).

MATHEMATICAL MODELING

The class of evolution of risky assets, for which a spot martingale
measure is the only possible one, is described on a discrete probability
space. In terms of the evolution of risk assets the necessary and sufficient
conditions are given, under which the spot martingale measure is the only
martingale measure for a given evolution of risk asset. A self-financing
trading strategy is built for each contingent claim, according to which this
contingent claim can be completely hedged. The formula for the fair price
of a contingent claim is established. The latter is crucial in building non-
arbitrage models of complete financial markets. ( N.S. Gonchar)

e N.S. Gonchar. Non-arbitrage models of financial markets. Global Journal of

Science Frontier Research: A Physics and Space Science 21(4), Version 1.0.
(2021).

COMPUTER SUPPLY OF SCIENTIFIC RESEARCHES

The reliable operation of HPC and cloud clusters in the Center for
Common Usages “Resource Center for Grid and Cloud Technologies™ at
the Bogolyubov Institute of Theoretical Physics of the National Academy
of Sciences of Ukraine has been provided. Support for EOSC services as
well as the user training on access to cloud services in EOSC were
provided in cooperation with the EGI Working groups on coordination and
planning of strategic activities for the distribution of EOSC Services. The
UA-BITP cloud cluster matches up all demands to cloud resources in the
EGI Federal Cloud and is included into the European infrastructure for
supporting the European Open Science Cloud. (S.Ya. Svistunov)

e (C.A. CucryHnos, ILI. Ilepkonoc, C.B. Cy66otiH, €.M. TBepnoximi0. Ha nuisaxy

710 CTBOpEHHS YKpaiHChKOT HALIIOHAIbHOT XMapH BIAKpUTOI Hayku. [Ipobiemu
nporpamyBanus Ne3, 27-39 (2021); doi.org/10.15407/pp2021.03.027
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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. The TMP academics and
Center scientists organized and took part in some scientific events. In
particular, the Winter Student School “Advanced Directions of Condensed
Matter Physics” took place during January 11-15, 2021 at the Bogolyubov
Institute (https://kau.org.ua/news/massmedia/551-wschoolcmd2021)

SCIENTIFIC PUBLICATIONS
Books

e E.V.Gorbar, V.A.Miransky, [|.A.Shovkovy, P.O. Sukhachov.
Electronic Properties of Dirac and Weyl Semimetals. World Scientific.
—2021. — 536 p., https://doi.org/10.1142/9789811207358 0001

e Sergei Kruchinin. Modern Aspects of Superconductivity: Theory of
Superconductivity. 2nd Edition. — World Scientific. — 2021. — 308 p.,
https://doi.org/10.1142/12215

e JI. KoBanpuyk, P.OmitnukoB, lO. becnanoB Ta iH. (3a penakiii€ero
P. OmniitnukoBa, O. Kysuenosa, O. Jlememnika). Texwonoeii ingopma-
YitlHOI Oe3neku 6 O0eyeHmpanizo8aHux po3noOLIeHUX MepPedCax.
Yactuna 1. — Xapkis, BugaBaunreo «®opt». — 2021. — 300 c., ISBN
978-617-630-065-6.

e B.l. Lev and A.G. Zagorodny. Applications of Field Theory Methods in
Statistical Physics of Nonequilibrium Systems. Singapore: World
Scientific Publ. — 2021. — 341 p., https://doi.org/10.1142/12091
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O.M. Tovkach, S.B. Chernyshuk and B.l. Lev. Colloidal Particles in
Confined and Deformed Nematic Liquid Crystals: Electrostatic
Analogy and Its Implications. In: Soft Matter Systems for Biomedical
Applications. Springer Proceedings in Physics (Eds. Leonid Bulavin,
Nikolai Lebovka), vol. 266, Chapter 5. — Cham: Springer. — 2022. —
P. 113-160, https://doi.org/10.1007/978-3-030-80924-9 5

Leon de Villiers Engelbrecht, Francesca Mocci, Yonglei Wang, Sergiy
Perepelytsya, Tudor Vasiliu, and Aatto Laaksonen. Molecular
Perspective on Solutions and Liquid Mixtures from Modelling and
Experiment. In: Soft Matter Systems for Biomedical Applications.
Springer Proceedings in Physics (Eds. Leonid Bulavin, Nikolai
Lebovka), vol. 266, Chapter 3. — Cham: Springer. — 2022. — P. 53-84,
https://doi.org/10.1007/978-3-030-80924-9 3

Francesca Mocci, Aatto Laaksonen, Leon Engelbrecht, Tudor Vasiliu,
and Sergiy Perepelytsya. DNA-Polyamine Interactions: Insight from
Molecular Dynamics Simulations on the Sequence-Specific Binding of
Spermidine®*. In; Soft Matter Systems for Biomedical Applications.
Springer Proceedings in Physics (Eds. Leonid Bulavin, Nikolai
Lebovka), vol. 266, Chapter 6. — Cham: Springer. — 2022. — P. 163-192,
https:// doi.org/10.1007/978-3-030-80924-9 6

M.O. AsapenkoB, I.b. [enucenko, A.I'. 3aroposaniii, A.I. Momor.
MogentoBaHHST TPOIIECIB Yy 3alOpOIICHIA Ta30pO3psAJHIN  I1a3Mi.
XapkiB: XHY imeni B.H. Kapazina, 2021. — 244 c., http://physics-
technology.karazin.ua/resources/42¢32e523f352ddddf9f48298b5ed2b7.

pdf

Papers in Journals: 136:
Ukrainian journals — 26, International journals — 113.

EVALUATION OF THE INSTITUTE ACTIVITIES

In 2021 the attestation of the institute was carried out according to the

method of evaluating the effectiveness of scientific institutions of the NAS
of Ukraine, approved by the Presidium of the NAS of Ukraine. According
to the results of the evaluation of the institute activities during 2016-2020
all departments achieved the highest category “A”. Bogolyubov Institute
for Theoretical Physics of the National Academy of Sciences of Ukraine
was assigned to category "A".
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The Ph.D. program “Theoretical Physics”, implemented at the
institute within the specialty 104 — “Physics and Astronomy”, achieved
accreditation: certificate of the National Agency for Higher Education
Quality Assurance from 04.10.2021 Ne2336.

CONFERENCES & SEMINARS

e Seminar “Problems of Theoretical Physics” dedicated to the memory of
A.G. Sitenko. Kyiv, February 18, 2021.

e Bogolyubov Readings dedicated to the 30" anyversary of Independence
of Ukraine. Kyiv, March 11-12, 2021.

e Seminar on high-density energy physics dedicated to the anniversary of
the Corresponding Member of the NAS of Ukraine Gennady
Mykhailovych Zinovjev. Kyiv, April 26, 2021.

¢ Scientific seminar «Problems of theoretical and mathematical physics»
dedicated to the 100th anniversary of Academician of the NAS of
Ukraine O.S. Parasiuk. Kyiv, December 20, 2021.

e Xl Conference of Young Scientists “Problems of Theoretical Physics”.
BITP, Kyiv, Dec 20-21, 2021. http://confyoung.bitp.kiev.ua/

e XXVII Davydov Readings. Kyiv, December 28, 2021.

PRIZES AND AWARDS

Diploma of the Bogolyubov Institute for Theoretical Physics of the
National Academy of Sciences of Ukraine on the 30™ anniversary of
Independence of Ukraine:

For achievements in work and participation in the defense of the
Ukrainian State in the Armed Forces of Ukraine
V.V. Pelykh, V.O. Shubnyi;

For significant personal contribution to theoretical physics,

development of international cooperation

and raising the prestige of science of Ukraine

L.S. Brizhik, O.0. Vakhnenko, S.N. Volkov, A.M. Gavrilik,

M.I. Gorenstein, N.I. Grigorchuk, V.P. Gusynin, L.L. Jenkovsky,
G.M. Zinovjev, Ya.O. Zolotaryuk, Yu.l. lzotov, N.Z. lorgov,
YUu.A. Lashko, B.I. Lev, V.M. Loktev, E.S. Martynov, S.M. Perepelytsya,
E.G. Petrov, S.Ya. Svistunov, A.O. Semenov, Yu.M. Synyukov,
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YUu.A. Sitenko, 1.0. Starodub, V.F. Kharchenko, S.G. Sharapov,
Yu.V. Shtanov;

For achievements in work and significant contribution to the development
of the history of science and cultural heritage

W.H. Kozyrski, O.D. Kocherga;

For achievements in work and participation in the volunteer movement in
support of the State's defense capabilities

L.O. Avramenko, O.A. Pushkash;

For achievements in work and significant contribution to the development
of the Ukrainian Physical Journal
B.E. Grinyuk, A.S. Zhokhin, A.V. Nazarenko, L.l. Shmagailo;

For achievements in work and significant contribution to the training of
scientific personnel of the institute
V.E. Kuzmichev, V.M. Shadura;

For significant personal contribution to the support of scientific work and
ensuring the financial and economic activities of the institute

O.Ye. Bordovskyi, G.F. Botvynko, Z.I. Vakhnenko, N.O. Vedmedenko,
M.I. Glushko, A.T. Dyvnych, N.P. Kuzmenko, A.D. Kryvosheya,
L.M. Lupekha, O.V. Novakovskyi, T.M. Ochkal, S.V. Savitska,
O.S. Tarnovskyi, O.V. Ugryumova, S.P. Filipchuk.

Diploma of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine
for significant personal contribution to the development of the
institute and on the 70" anniversary

M.1. Glushko.

Ostap Parasyuk Prize
of the Bogolyubov Institute of Theoretical Physics
of the NAS of Ukraine

A.G. Nikitin, A.N. Gavrilik for the series of works «Symmetries and
deformations in models of modern quantum physics».
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Prize of the Academies of Sciences
of Ukraine, Belarus and Moldova

Mirche Baznat (Academy of Sciences of Moldova), Leonid Bulavin
(NAS of Ukraine), Volodymy Voronko (NAS of Ukraine), Laslo
Jenkovsky (NAS of Ukraine), Igor Zhuk (National Academy of Sciences
of Belarus), Dmitrii Sholkovyi (National Academy of Sciences of Belarus)
for the series of works «Investigation of the properties of nuclear matter at
proton and nuclear acceleratorsy.

Recognition from the American Optical Society (OSA) for its
contribution to the review and publication of articles

N.I. Grigorchuk.

Honorary title
""Honored Worker of Science and Technology of Ukraine™

G.M. Zinovjev

Distinctions of the National Academy of Sciences of Ukraine

«For the scientific achievementsy
G.M. ZinovjeV|

«For the professional achievementsy
E.S. Kryachko

«For the training of scientific personnely»
S.N. Volkov, V.I. Zasenko, Yu.A. Sitenko

Gratitude of the Presidium of the NAS of Ukraine
A.Ph. Makhort, V.V. Dailidinis

Diploma of the Presidium of the NAS of Ukraine and the Central
Committee of the Trade Union
D.V. Anchishkin, O.Ye. Bordovskyi, V.P. Kukharuk
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Penakropu
3.1. Baxuenxo, C.M. [lepenenuys
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