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®I3UKA BUCOKHUX EHEPI'TiI

PiBHSIHHS CTaHy 3 1HIYKOBAaHHM IOBEPXHEBHM HATATOM y3araJbHEHO
Ha BUWITQJIOK KBAaHTOBUX Ta3iB 13 B3aEMOJIEI0 cepeaHboro mojs. lle mae
3MOTYy BUHTH 3a paMKu HaOJM>KeHHs BaH Aep Baanbca niis KBaHTOBUX
cUCTeM. 3HaWJICHO SIBHI BUPa3M JJIs KBAHTOBUX BipiaJiIbHUX KOE(DIIIEHTIB
JOBUILHOTO TOPSAKY B HAOMKEHH | HU3BbKOI TYCTHHH . OOYHCICHO BCi
BipiajibHI KOe(IIli€eHTH 1711 KBAHTOBOTO PIBHSHHA CTaHy BaH Jep Baannbca.
(K.O. byraes, O.l. IBanunpkuii, B.B. Caryn, ui.-kop. HAH Vkpainu
I""M. 3iHOB’€B)

e Bugaev, K. A, lvanytskyi, A. I, Sagun, V. V., Nikonov, E. G. & Zinovjev, G. M. Equation of
state of quantum gases beyond the Van der Waals approximation. Ukrainian Journal of
Physics 63, 863 (2018).

B wMozaeni CHHXpPOTPOHHOTO BHUIIPOMIHIOBaHHS, SIKE€ BHUHHUKAE
BHACIIIOK B3a€MOJIi KBapKiB 3 KOJIEKTUBHHMM TIOJIeM KOH()aWHMEHTY B
31ITKHEHHSIX PEIATUBICTCHKUX BaXKKUX 10HIB, pO3pax0BaHO CIEKTP (HOTOHIB
3  BEJIUKUMM TIONEPEYHUMH  IMOYyJbCaMM 1 TMOPIBHAHO iX 3
€KCIEPUMEHTAILHUMHU JAHUMHU. 3pPOOJIEHO BUCHOBOK IPO MOKIIHBICTH
BUSIBJICHHSI TAKOT'O BUIIPOMIHIOBAHHSI MIPU HAPOJKEHHI JICNTOHHUX Map y
BiZIMOBiMHUX ekcrniepuMenTax. (uwi.-kop. HAH Ykpainu .M. 3iHoB €B)

e Goloviznin, V. V., Nikolskii, A. V., Snigirev, A. M. & Zinovjev, G. M. Probing confinement

by direct photons and dileptons. arXiv:1804.00559 [hep-ph, physics:nucl-ex, physics:nucl-th]
(2018).

[ToOynoBaHO CTaTUCTHUYHY MOJENb KBApPK-TJIIFOOHHUX MIMIKIB 3
HEMEpPEpPBHUM TIEPEXOJIOM Yy BHUCOKOTeMmeparypHy (azy. OOuuciaeHo
TepMoauHamiyHl  QyHKIIT 1 ¢aykTyamii  3apsaiB.  BcraHoBiieHO
y3rojpKEHHsT 3  pesyabraramu, oTpuManumu y KXJI nHa rpatii.
(M.IL. I'openmTeiin)

e Vovchenko, V., Gorenstein, M. I., Greiner, C. & Stoecker, H. Hagedorn bag-like model with
a crossover transition meets lattice QCD. arXiv:1811.05737 [hep-lat, physics:hep-ph,
physics:nucl-th] (2018).

Ha ocnoBi mozaeni ®@pyacapona ta MakcumansHoro OpaepoHa, 110
OTMCYE B3AaEMOJIIF0 TMPOTOHIB NPH HYJIBOBHX MEPEAAHUX IMITYJIbCax
nmoka3aHo, 1o HoBiTHI JaHi ekcnepuMeHTy TOTEM B CERN cBiggats 1mmpo
BIIKDUTTA BHECKY OJIEpOHa, mepegdadeHoro maixe S50 poOKiB TOMYy.
V3aranpHeHHs Mojenl Ui JUdEpeHIIiHUX Tepepi3iB  MPYKHOTO
PO3CISTHHSI HYKJIOHIB MOKAa3aj0 TAaKOX HASBHICTh OJICPOHHHUX €(EKTIB Yy



B3a€EMOJIIi TIPOTOHIB Ta AHTUIPOTOHIB 3a BHCOKUX EHEpPrid mpu
HEHYJIbOBUX Nepenanux iMmyibscax. (€.C. MapTuHOB)

e Martynov, E. & Nicolescu, B. Did TOTEM experiment discover the Odderon? Physics
Letters B 778, 414-418 (2018).

e Martynov, E. & Nicolescu, B. Evidence for maximality of strong interactions from LHC
forward data. Physics Letters B 786, 207-211 (2018).

e Martynov, E. & Nicolescu, B. Odderon effects in the differential cross-sections at Tevatron
and LHC energies. arXiv:1808.08580 [hep-ph].

B pamkax eBOJIOLIITHOT MO/IeN 31ITKHEHb BaXKKHUX 10HIB IIPU €HEPT1sIX
LHC mokazaHo, HEmpy>kH1 peakiiii Micis Mepexoy Marepii B aapOHHUUN
CTaH BIUIMBAIOTh Ha CITIBBIJIHOIICHHS KUIHKOCTI YaCTMHOK Pi3HOTO THITY.
Taki peakiii € BaxIMBUM (KOMIICHCYBaJbHUM) (DaKTOPOM HApOIKCHHS
aJpOHIB, IO OOMEXye TpsIME JOCHIPKCHHS PIBHSHHS CTaHy KBapK-
[JIFOOHHOI TUTa3MHM 1 TTOYaTKOBUX yMOB (hOpMyBaHHS HAJATryCTOl MaTepii.
(FO.M. Cunrokos. B.M. IIlanoain)

e Sinyukov, Y. M., Adzhymambetov, M. D., Naboka, V. Y. & Shapoval, V. M. The prethermal
stage of heavy-ion collision and the particle production. Acta Physica Polonica B Proceedings
Supplement 11, 633 (2018).

e Sinyukov, Y. Modified Skellam, Poisson and Gaussian distributions in semi-open systems at
charge-like conservation law. arXiv:1805.03884 [hep-ph, physics:nucl-th, physics:physics]
(2018).

TEOPIS SIJIPA TA SITIEPHUX PEALIIA

BuBeneHo HOBI aHAMITUYHI BUpA3W IJI TPUBUMIPHOI KYJIOHIBCHKOI
MaTpHIll MePEeXoy MPU €HEPrisx, 0 BIAMOBIIAOTE IIJIUM Ta HAIIBILIAM
3HaYeHHsIM napameTpa Jommepdenbaa. (B.®. XapueHko)

e Kharchenko, V.F. Partial wave off-shell Coulomb amplitudes at excited-state energy.
Canadian Journal of Physics 96, 933-937 (2018).

Ha ocHOB1 (héHOMEHOJIOTIYHOI KBAPKOBOI MOJIENI, 10 Y3TOKYEThCS
3 KBAHTOBOK XPOMOJMHAMIKOIO, OJIEp)KaHO CHIBBITHOIIEHHS, fKI
MOB’SI3YIOTh Macy JWBHOIO S-KBapKa 3 PO3MICIUIEHHSIMH Mac JIETKUX
rinepoHiB. Po3paxoBaHe y BUKOPHUCTAHOMY TIAXOA1 3HAYEHHS Macu
JTUBHOTO S-KBapKa J00pe Y3ro[KYE€ThCS 13 Cy4YaCHHMMH OIlIHKaMH Ta
pO3paxyHKaMU I1i€l BEJIMYMHU, OTPUMAaHUMU MeTojaamu rpatkoBoi KX]I.
(B.A. babenko, H.M. IletpoB)
e Babenko, V. A. & Petrov, N. M. On the estimation of the strange quark mass from the

experimental data on the light baryon octet. Nuclear Physics and Atomic Energy 19, 227-236
(2018).



JleTanbHO PO3MVISIHYTO MOKJIMBICTh QJIbTEPHATHUBHOTO CIOCOOY
CUHTE3Y JIETKUX aTOMHUX SIZIEP Y 30pEBOMY CEpPEOBUIII Yepe3 31TKHEHHS
TPHOX siJiep Ta 30Y/HKEHHSI BY3bKOTO PE30HAHCY Yy TPUUYACTUHKOBOMY
KOHTHHYYM1 KoMmnayHn siapa. [lokazaHo, 1110 TOBroTpuBaiuil pe30HaHCHUIN
CTaH, 4epe3 AKUU MPOXOJUTh CUHTE3 BYTJICHIO — CTaH XOMJIsl, TAKOX ICHY€
y saapax 9Be, 9B, YB ra YC. V mux A/lpax PE30HAHCHI CTaHU XOWJs
30y/DKYIOTBCS TIPU  31TKHEHHI JBOX alb(a-yacTUHOK Ta HEWUTPOHIB,
MPOTOHIB, TPUTOHIB Ta SACP *He, Bixnosinxo. Y Anpi 1%B, sike ckiamaeTbes
13 1BOX anb(}a-yacTMHOK Ta JACHUTpPOHA, CTaHIB XOWIS HE BHUABJICHO.
(B.C. BacuneBcbkuii)

e Vasilevsky, V. S., Lashko, Y. A. & Filippov, G. F. Two- and three-cluster decays of light
nuclei within a hyperspherical harmonics approach. Physical Review C 97, (2018).

Ha ocHOB1 BapiallliHOTO MiAXOAYy 3 BUKOPUCTAaHHSIM TayCOiTHUX
0a3uCiB JAOCIIIKEHO CTPYKTYpPHI OCOOJIMBOCTI HAMHIXYOTO 30YIKEHOTO
ctany azepkaibHux sjgep - C 1 7O y mATUYaCTUHKOBIN Mojeni (Tpu o-
YaCTHHKM 1 JIBa JIOJATKOBI HYKJIOHHM). Po3paxoBaHOo 3apsoBU pajiyc
sapa Y01 MOSICHEHO, YOMY BIH MEHIITUHM BiJ] 3apsiA0BOTO paaiycy sapa -~ C,
xoua 'O MicTHTB 1Ba NOIATKOBI MPOTOHM 3aMiCTh ABOX HOJATKOBHX
HEUTPOHIB Y YC. O6uncieno sk OpYyKHI, TaK 1 HNEpPeXigHl €IEeKTPUYHI
dbopmdbaktopu saep “c i 0. (B.C. Bacuiescokuii, b.€. ['puHIOK,
J.B. I’ aTHULIBKMI)

e Grinyuk, B. E. & Piatnytskyi, D. V. Structure of **N nucleus within a five-cluster model.
Ukrainian Journal of Physics 62, 835-844 (2017).

e Vasilevsky, V. S., Grinyuk, B. E. & Piatnytskyi, D. V. The lowest excited states of **C and
40 nuclei within a five-cluster model. (ITiozomosneno do dpyxy)

B auckperHomy mpeacTaBiieHHI 0a3ucy TapMOHIYHOTO OCHMIISATOpA
3HAICHO BJIACHI 3HAYEHHSA Ta BJIACHI (PYHKIII MaTpUIll MOTEHIaTbHOI
eHeprii Jyisi YaCTUHKA B TIOJI IEHTPaJbHUX MOTEHIIANIB CHEpUIHOL
NPSMOKYTHOI HMOTEHIIIaIbHOI sIMH, MoTeHIiany ["ayca, norenmiany KOkaBu
Ta €KCIOHEHIIMHOTO TmoTeHIiany. [loka3zaHo, mo BIacHUMHU (YHKIISIMU
ormepaTopa MOTEHIIaJIbHOI €HEprii B JHUCKPETHOMY TMPEJCTABICHHI €
byHKIIT 0a3ucy TapMOHIYHOTO OCHWISATOpa JJIs8 BCIX PO3TJISHYTHX
noTeHIaiB. BracHuMu QyHKUISIMU onepaTropa MOTEHIIATbHOI eHeprii B
IMIOyJILCHOMY  TIpeiacTaBlieHHI €  cdepuuni  ¢yHkmii  beccens.
(FO.A. Jlamiko)

e Lashko, Y. A., Vasilevsky, V. S. & Filippov, G. F. Properties of a potential energy matrix in
oscillator basis. arXiv:1902.08759 [nucl-th] (2019).



MATEMATHWYHI METOJA B TEOPETUYHIN ®I3UIII

B pamkax «moABIMHO-CHEIIANIBHOI» TEOpii BIJHOCHOCTI, fKa
oOMexXye 3BepXy 1 MIBHAKOCTI YAaCTHHOK (IMBUIKICTIO CBITJIa), 1 iXHI
eHeprii (enepriero Ilmanka K), 3ampoOIOHOBAaHO HOBHMM 3aKOH JIOJIaBaHHS
CHEprii-IMITYJIbCY JJII YaCTHHOK OJHOTO COpPTYy. BBeneHO BiaINoOBigHMI
(3a7eXHU BiJ K) raMmiIbTOHIaH, 1 Ha WOrO OCHOBI B JIaHOMY MIiaXO.i
MPOAHANII30BAHO BJIACTUBOCTI BUIPOMIHIOBAHHS (DOTOHIB aOCOJIIOTHO
YOpHUM TiioM. BcTaHOBIeHO, 10 OOMEXKEHHSI €HEprii MiACUCTEMU
(GOTOHIB OJHAKOBOI dYacTOTH, 0e3 OOMEXeHHS Ha 4YHCIO (OTOHIB,
00YMOBJIIO€ J10JIATKOBE MPUTATaHHA MK HUMHU 1 MPU3BOJMUTH J0 IOSBHU
“MmoporoBoi”’ TeMmnepaTypH, BUIIE SIKOi 1 BIIOYBAa€ThCS BUIMPOMIHIOBAHHS.
OOuncaeHo MakKCHManbHI TPaHWYHI BEIWMYUHU JUII TYCTHHH ITOBHOI
eHeprii BUIMpoOMiIHIOBaHHS Ta eHTpomii (QoroHiB. (O.M. TaBpuiuk,
A.B. Hazapenko)

e Chung, W. S., Gavrilik, A. M. & Nazarenko, A. V. Doubly special relativity and photons at
the Planck scale. arXiv:1808.01243 [astro-ph, physics:gr-gc, physics:hep-th, physics:quant-
ph] (2018).

Busisneno edext  posmersieHHs — (pypkanii)  pe30HAHCHOTO
TYHEJIFOBAHHS MPU MPOXOKEHH1 €NIEKTPOHIB KPi3b MJIOCKUU 1m1ap y dhopmi
OJIMHOKOT'0 JIeJIbTa-moAI0HOTO Oap’epa 3a HAsIBHOCTI MPUHANMHI OJHIET
CYMDKHOI SIMM Ha MaJlii HeHYJIbOBIM BijcTaHl. IlokazaHo, 110 B rpaHUIll
HYJIbOBOI TOBIIMHM JIAHOI T€TEPOCTPYKTYPU MPHU MEBHOMY KPUTHIHOMY
3HAQYE€HHI BIJCTaHI JI0 SIMH B1JOYBA€ThCS BIJIPUB PE30HAHCHUX KPUBHX Bij
ocHoBHOTrO piBHs. (O.B. 3on0Taprok)

e Zolotaryuk, A. V. A phenomenon of splitting resonant-tunneling one-point interactions.
Annals of Physics 396, 479-494 (2018).

Otpumano dopmyny i Tay-QYyHKIII CHUCTEMH HEJIIHIHHUX
mudepenuianbanx  piBHAHb ~ Dymxki-Cysyki-llynm  paary N 1 1i
0araToTOYKOBE y3arajdbHEHHS Y BHUTJIA/I BU3HaUHUKa Dpearoaprma ta Horo
KOMOiHATOpHOTO po3kiamay B psaa. Lledt pesynbTar y3arajlbHIOE Bigomi
pe3yabtatiB aisa piBHsHHA [lenneBe VI Ta cuctemu I'apHbe, siki MarOTh
panr N=2. 3a nmomnoMororo 1i€i (GpopMmyiid JOBEICHO BIAMOBIIHICTH MIXK
KOpeAMINHUMHY (QYHKIISIMA JTBOBUMIpHOT KOH(MOPMHOI Teopli mojis Ta
IHCTAHTOHHUMHM  CTaTUCTUYHUMU  CyMamMH B YOTUPUBUMIPHUX
CyNEepPCUMETPUYHUX KBAaHTOBUX Teopisix nojisa Aura-Mimnsza. (M. lopros)



e Gavrylenko, P., lorgov, N. & Lisovyy, O. On solutions of the Fuji-Suzuki-Tsuda system.
Symmetry, Integrability and Geometry: Methods and Applications (2018).
doi:10.3842/SIGMA.2018.123

e Gavrylenko, P., lorgov, N. & Lisovyy, O. Higher rank isomonodromic deformations and W-
algebras. arXiv:1801.09608 [hep-th, physics:math-ph, physics:nlin] (2018).

HAHO®I3ZUKA, PI3BUKA HU3bKOBUMIPHUX CUCTEM

3anporoHOBaHO METOJA JOCHIIKEHHS 30HHOI CTPYKTYpH HOBHX
MaTepialliB, SIKHH J1a€ 3MOTY BCTAHOBJIIOBATH HASBHICTH TOIOJOTTIYHUX
dazoBux nepexoiaiB. IlokazaHo, 110 pe30HaHCHA OCOOJMBICTh EHTPOIIi Ha
OJMH €JEKTPOH Yy 3aJeXKHOCTI Bl XIMIYHOI MOTEHIATy MOXE
pO3MISIIATUCS K O3HAKa IMEPEeX0ay MK TOIMOJOTIYHOI Ta 3BUYANHOIO
dazamu 13osisiTOopa. EHTpONit0 Ha €JIEKTPOH y JBOMIPHOMY KpHCTail
F€PMAHEHY B 30BHIIIHHOMY €JIEKTPUYHOMY MOJII OTPUMAHO 13 PO3PAXYHKY
I'YCTUHHM €JIEKTPOHHUX CTaHIB 3a JOMOMOTOI (YHKI[IOHATY TYCTUHH 1
criBBigHomeHHs MakcBemna. OcoOnuBOCTI BaH XOBa B €IEKTPOHHIM
TYCTHUHI CTaHIB TMPOSIBISIIOTBCS SIK HYJ1 B 3aJ€XKHOCTI EHTPOIMIl Ha
YaCTMHKY BiJl XiMiuHoro moteHmiany. (wi-kop. HAH VYkpainm
B.IT. T'ycunin, C.I'. IlTapamnos)

e Grassano, D., Pulci, O., Shubnyi, V.O., Gusynin, V.P., Sharapov, S.G., Kavokin, A.V., &
Varlamov, A.A. Detection of topological phase transitions through entropy measurements:
The case of germanene. Physical Review B 97, (2018).

Ha ocHOBI KOHTHHYaJIbHOT MOJIEIN ISl IOBTOXBHIIBOBUX 3apsI0BUX
HOCIiB JIOCTIJI?)KEHO KBAaHTOB1 €(eKTH, sIKi BIUIMBAIOTh Ha OCHOBHMI CTaH
€JIEKTPOHHUX 30yJKE€Hb B JIPaKIBCBKUX MaTepiaiax 13 JBOBUMIPHUMHU
OJIHOIIIAPOBUMU IITbHUKOBUMU CTPYKTypaMHu, CKpYYEHUMU
TUCKJIMHAIIEI0 Yy HaHOKOHycH. IlokazaHo, 10O B OCHOBHOMY CTaHi
IHIYKYIOTbCSI MAarHeTHUN TMOTIK, SIKUWA LUPKYJIIOE€ B KYTOBOMY HampsiMi
HABKOJIO BEPIIMHUA HAHOKOHYCA, 1 TICEBJOMArHeTHUI MOTIK, CIIPSIMOBaHUI
OPTOTOHAJIBHO J0 TOBepXHI HaHOKOHyca. (wi.-kop. HAH VYkpainu

10.0. Cutenko)

e Sitenko, Y. A. & Gorkavenko, V. M. Properties of the ground state of electronic excitations in
carbon-like nanocones. Low Temperature Physics 44, 1261-1271 (2018).

e Sitenko, Y. & Gorkavenko, V. Non-Euclidean geometry, nontrivial topology and quantum
vacuum effects. Universe 4, 23 (2018).

[lokazaHo, 10 3 TOYHICTIO JIO UYJEHIB JPYyroro IMOPSJIKY
PEIATUBICTCHKUX TOMPABOK TaMIJbTOHIAH YACTUHOK Ta aHTUYACTHHOK Y
30BHIIIHBOMY MOJII MOX€E OYTH 3BEJCHUU 10 raMUIbTOHIAHY €JIEKTPOHIB 1


https://doi.org/10.3842/SIGMA.2018.123

MO3UTPOHIB, IO HE B3aEMOIIOTh. 3HANACHO OINEPAaTOpPHI 1HBApiaHTH, IO
OMHUCYIOTh CIIHOBI CTaHU PENATHBICTCHKHMX YacTUHOK. [lokazaHo, 110
raMuIbTOHIaH €JIEKTPOHIB Y HEPEISITUBICTCHKOMY HAOJMKEHHI MICTUTD SIK
B1JIOMI, TaK 1 HEBIJOMI paHille peasTUBICTChKI mompaBku. (O.0. €peMko,
JI.C. bpuwxuk, akang. HAH Ykpainu B.M. JlokTeB)

e Eremko, A. A., Brizhik, L. S. & Loktev, V. M. On the theory of the Schrédinger equation
with the full set of relativistic corrections. Low Temperature Physics 44, 573-583 (2018).

[TokazaHo, 110 HEOHOPIAHA KPUBHUHA MAarHETHOTO APOTY MPU3BOAUTH
10 npeidy Mar€HeTHOi JOMEHHOI CTIHKM Yy HampsAMi TpajiieHTa KPUBHHU.
3HalIEHO ACUMITOTHYHY IIBUIKICTh CTIHKA. OTpuUMaHi pe3yJbTaTh
EPEBIPEHO 3a JIOTIOMOT OO0 MIKPOMarHeTHUX MOJICTTIOBAHb
(FO.b. T'aitninei, B.I1. KpaBuyk, K.B. €piios).

e Yershov, K. V., Kravchuk V. P., Sheka D. D., Pylypovskyi O. V., Makarov D. & Gaididei
Yu. Geometry-induced motion of magnetic domain walls in curved nanostripes. Physical
Review B 98, (2018).

BuBueHo nuHamiky 30y/1>)K€Hb B HEJIHIMHOMY KBAHTOBOMY OJIyKaHHI 3
TUCKpeTHUM YacoM. [lokazaHo, 110 B JIIHIHHIN TpaHUIl CHEKTP MOJEl
MOX€ OyTH MPUBEAEHUN O LIJIKOM IUIOCKO30HHOTO BUIJIANY, IIO0 BKa3ye
Ha BIJCYTHICTh TPAHCHOPTY Ta ICHYBaHHS KOMIAKTHUX JIOKaJII30BAHUX
ctaHiB. [Ipo1eMOHCTPOBAHO iICHYBaHHS COJITOHOMOIOHUX YTBOPEHb, fKi
MOXYTb pyXaTHUCs 31 CTAJIOIO MIBUAKICTIO. BHACHIIOK MIACKOCTI JIIHIMHOTO
CIIEKTPY COJITOH YHHUKA€ PE30HAHCIB 3 HUM. TakoX BIJICYTHICTh JIIHIMHUX
XBWIb CHPUYUHSIE HE EKCIIOHEHIIIMHE, a CYNEepeKCIOHEHIlIiHe [ ~ exp(-
exp(x))] 3racanHs aMIutiTyu cofiitoHa. (41.0. 3omoTaprok).

e Vakulchyk, I., Fistul, M. V., Zolotaryuk, Y. & Flach, S. Almost compact moving breathers
with fine-tuned discrete time quantum walks. arXiv:1809.07981 [nlin, physics:quant-ph]
(2018).

3HaiiieHo T1iepeTBOpeHHs JlapOy miis JOMOMIXKHOI CHEKTpabHOT
3aJa4i, acoIlifOBaHOI 3 HOBOI I1HTETPOBHOIO HEIIHIMHOI CHUCTEMOIO
[pboAiHTEpIBCHKOIO TUIy Ha KBa31l0JAHOBUMIPHIA TIpaTli 3 TpboMa
CTPYKTYpPHUMH €JieMEHTaMu B esieMeHTapHii koMipiii (O.0. BaxaeHnko).

e Vakhnenko, O. O. Integrable nonlinear Schrédinger system on a lattice with three structural
elements in the unit cell. Journal of Mathematical Physics 59, 053504 (2018).



[TokazaHo, 110 €JIEKTPOH-BIOpOHHA B3aEMOJISI Ta  JIOKAJIbHE
CHaploBaHHSl €JICKTPOHIB Ha TPUKPATHO BUPOHKEHIA MOJICKYIISIPHIM
opOitayii  OOyMOBIIIOIOTh  HAJANPOBIIHICTE  (yJEpHUIIB, JIOMOBAHUX
JY>)KHUMH ~ MeTajlaMH, $KI Ou Maimu OyTH aHTU(PEpPOMArHETHUMU
13omsaropamu Motra.(K.B. ['puropummn)

e Grigorishin, K. V. The role of electron-vibron interaction and local pairing in conductivity
and superconductivity of alkali-doped fullerides. arXiv:1805.07271 [cond-mat] (2018).

Po3po6sieHO aHaMITUYHUM OMUC JWHAMIKA JOMEHHOI CTPYKTypH
ckimagHoi Mopdomorii  Ta ((a3oBUX AlarpaM  CETHETOCICKTPHUYHUX
HAHOYACTMHOK B paMmkax (eHoMeHoJoriunoi teopii Jlanmay-I'iH30ypra-
Hesonmmpa. (I'"M. Mopo3oBcbka)

e Morozovska, A. N., Fomichov, Y. M., Maksymovych, P., Vysochanskii, Y. M. & Eliseev, E.
A. Analytical description of domain morphology and phase diagrams of ferroelectric
nanoparticles. Acta Materialia 160, 109-120 (2018).

Po3BunyTo MoaudikoBaHy CymnepoOMiHHY Mojelb (HOpMyBaHHS
HEPE30HAHCHOTO TYHEJBHOTO CTPYMY 4YE€pe3 MOJICKYJISIPHUI JpIT, 110
CKJIQJIA€ThCA 3 PETYJISPHOrO JIAHLIOKKA Ta TEPMIHAIBHUX OAMHUIL. Ha
OCHOBI MOJIEJIl IHTEPHPETOBAHO EKCIEPUMEHTANIbHI JlaHl 13 3aJIeXKHOCTI
BOJIbT-AMIIEPHUX XapaKTEPUCTUK aJKAHOTIONOBOTO MOJIEKYJISIPHOTO IPOTY
BiJ uncna C-C 3B’3KiB y JAPOTI, a TAKOXK CHPOPMYIHOBAHO YMOBH, 32 SIKUX
HAWMpOCTIIIa  MOJENb  MNPSIMOKYTHOro Oap’epy 3  e(EKTHBHOIO
€JICKTPOHHOK Macol0, IO TYHENIIE, MOXKE OyTH BHUKOpPUCTaHA MJIs

0oOpoOJIEHHsST eKClepUMEHTAIbHUX JdaHuX. (wi.-kop. HAH Vkpainu
E.I'. IleTpos)

e Petrov, E. G. Superexchange nonresonant tunneling current across a molecular wire. JETP
Letters 108, 302-311 (2018).

Po3BuHYTO TEOpit0 CTUMYJIALII  YABTPAKOPOTKHMH  JIA3CPHUMHU
IMITyJIbCAMHU ~ MEXaHIYHOTO  OOepTaHHsS  MeETalieBOi  HAHOYACTHHKH,
PO3MIIIEHOT B CEPENIOBUIII 13 3aJaHOI0 JIEIEKTPUYHOIO MPOHUKHICTIO.
3anponoHOBAHO TMOJSPU3AIIMHUI MEXaHI3M TeHepallii 00epTaIbHOT CUIU
U1t 00J1IacTl 4acTOT, ONM3BKUX JI0 PE30HAHCIB MOBEPXHEBOTO IJIa3MOHA.
(M.I. I'puropuyk)

e Grigorchuk, N. I. Laser-induced angular momentum of spheroidal metal nanoparticle in a
medium. Journal of the Optical Society of America B 35, 2851 (2018).



Metoa HEpIBHOBa)KHOI MAaTPUIll TYCTUHH JIJI BIAKPUTOI CUCTEMH, IO
c1abo B3aeMOJli€E 3 HABKOJMIIHIM CEPEAOBHUILNEM, 3aCTOCOBAHO 0
pO3B’si3aHHA 3a7a4l MakcuMizaiii €(eKTUBHOCTI JAC(EKTHOI CUCTEMU
abcopOyBanpHOTO JIaHIIora Mapkosa. [1InsaxoMm Mmakcumizalii koedimieHnTa
KOHKYPEHTO3/IaTHOCTI, IO IOB’SI3aHUM 13 3aJIEKHICTIO KA 3aCEICHOCTI
HECTAI[IOHAPHOTO CTaHy BIJIMOB CHUCTEMHU BIJ Jorapupmy BXiJAHOI
MIBUJIKOCTI ~ TEpexoiay, IMOKa3aHo, II0 po3paxoBaHi Koe(DilleHTH
KOHKYPEHTO3/IaTHOCTI ~ KpuXKux BigMoB s [R-onmroenexkTpoHHUX
MaTrepialiiB, y3ro[KYIOTbCS 3 IXHBOI MNPOJYKTUBHICTIO, OTPUMAHOIO 3
excnepuMeHTiB. (B.1. Tecnenko, O.JI. Kanitanuyk)

e Teslenko, V. I. & Kapitanchuk, O. L. Competitiveness of nonstationary states in linear kinetic
systems. Modern Physics Letters B 32, 1850022 (2018).

Ha ocHOBiI 0AHO30HHOI MOJEIl CHJIBHOTIO 3B’SI3KYy BHUBYEHO BILIMB
JOMIIIKOBUX aTOMIB HAa EHEPreTUYHUN CIIEKTP 1 EJIEKTPOIPOBIIHICTH
rpadeHy. BcTraHOBIIEHO, 110 BIOPSAAKYBAHHS aTOMIB JIOMIIIOK Ha BY3Jax
KPUCTAIIYHOI IPATKU OPU3BOAATH O MOSIBH IIUIMHU B €HEPreTUYHOMY
criekTpi rpadeny. IlokazaHo, 1m0 MpU IESIKUX KOHIICHTPAIISX TOMIIIOK
MOXE MaTH MICLe Mepexi MeTal-AieNeKTPUK, SIKUHA TPU3BOIUTH [0
CHJIBHOT'O 3pOCTaHHs enekTpornpoBigHocTi rpadeny. (C.I1. Kpyuunin)

e Repetsky, S. P., Vyshyvana, I. G., Kruchinin, S. P. & Bellucci, S. Influence of the ordering of

impurities on the appearance of an energy gap and on the electrical conductance of graphene.
Scientific Reports 8, (2018).

®I3UKA M’SIKOI PEHOBUHHU

PO3BUHYTO  CTaTUCTMUYHE  OMHUCAHHSA  CHUCTEMH  YaCTHHOK 3
BIJIIITOBXYBAJIHHUM TIOTEHIIAJIOM B3a€MO/IIi. PO3TISIHYyTO MOXIJIMBICTH
3aCTOCYBaHHS PO3BHHYTOrO MIJIX0MYy A0 (hyHJIaMEHTAJIbHOTO CKaJSIPHOTO
noyis. BuBeneHo piBHAHHS CTaHy Ta 3HAWACHO WOro pO3B’SI30K IS

IPOCTOPOBO HEOJHOPIHOTO PO3MOJALTY Takoro mois (wi.-kop. HAH
VYkpainu B.I. JleB).

e Lev, B. |. Statistical derivation of the fundamental scalar field. Journal of Modern Physics 09,
2223-22321 (2018).
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[ToGynoBaHo Teopito (Ha30BOro mepexoay B PIAMHHUX KpHUCTajgax Ha
noBepxHi rpadeHy 3 JAOMIIIKaMH, $SKI MOXYTh 3MIHIOBaTH YMOBH
opieHTariii. I[IpoBeneHO €KCIEpUMEHTH, IO MIATBEPKYIOTh TEOPETHYHI
nepeadauenns (ui.-kop. HAH Vkpainu b.1. Jles).

e Yu,J.-S, Lev, B, Jin, H., Park, K., Chae, D.-H., Kim, W.-S., & Kim, J.-H. Surface-induced
transition of nematic liquid crystals on graphene/SiC substrate. EPL (Europhysics Letters)
124, 46004 (2018).

JlocnimkeHo IHKOHIPYEHTHUH (pazoBuit nepexia 1-ro poay ras-piiuHa

y KBaHTOBIM MoJieli BaH jep Baansca 3 1BomMa XiMIYHUMU MOTEHIIAIAMH,

Kl ~ peryjioloTh TyCTMHH  JIBOX  3apsdiB, 10  30epiraroTbCs
(M.I. T'openmrreiin, P.B. TloGepexHIoK).

e Poberezhnyuk, R. V., Vovchenko, V., Gorenstein, M. I. & Stoecker, H. Noncongruent phase

transitions in strongly interacting matter within the quantum van der Waals model. Physical
Review C 99, (2019).

3anponoHOBAHO JBOCTAIMHUA MEXaHI3M BHHHKHEHHS MOPOTOBHX
nedopmarii B makpomosiekya JIHK mig nmiero 30BHimHEBOI cuinu. Ha
NEepIIOMY eTali YTBOPIOIOTHCS JOMEHHM 3 pI3HOI0 KOH(opMalli€ro B
JAHITIOKKY MaKpPOMOJIEKYJIH 32 KPUTUYHOTO 3HAUYCHHS 30BHINIHBOI CHIIU.
Ha npyromy — xoomnepaTUBHUN MpoOLIEC MOIMIMUPEHHSI JOMEHHHUX CTIHOK —
rpaHullb TOMDK 3BU4aiiHOI0 (B-hopMma) 1 gehopMoOBaHOIO KOH(POPMAITISIMHU.
Po3paxoBaHi mapamMeTpu TOpPOrOBOTO MEPEXOay  Y3TOKYIOThCA 3
excriepumeHTanbHIME nanumu (C.H. BonkoB)

e Volkov, S. N. Understanding the mechanism of DNA threshold elongation. Low Temperature
Physics 44, 701-710 (2018).

3a JOMOMOTOI0 METOAY MOJIEKYJISIPHOI JMHAMIKUA JIOCIIIKEHO
xapaxrep rigparauii nporuionis Na*, K*, Cs* ta Mg®*, mo B3aemouitots 3
noagsiiiHoro cmipamo JIHK. BussieHo, mo cTpykTypyBaHHS Mepuioi Ta
IPYToi T1IpaTHUX OOOJIOHOK 10HIB BIJITPA€E CYTTEBY POJIb Y CIEHUPIUYHUX
B3aemomisix 3 JIHK. 3okpema, Na' ta Mg2+ B3aemoiroTh 3 JIHK
TIepeBaKHO depe3 MOJIEKYIH BOIM ITIepIIoi TimpaTHOi obomonky, a K Ta
Cs" MOXyTb JeriapaTyBaTHCs i MPOHUKATH TIMOOKO B MiHOPHHH K000
noagiiHoi ciipaini. (C.M. Ilepenenuis)

e Perepelytsya, S. Hydration of counterions interacting with DNA double helix: a molecular
dynamics study. Journal of Molecular Modeling 24, 171 (2018).
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3anporoHOBaHO cXxeMy (EepMEHTATUBHOIO KaTali3y 3 ypaxyBaHHAM
HETIHIMHUX ePeKTIB cyOcTpaT-KoH(OpMaILiitHOT B3aEMOIIT 1 MOKa3aHO, 1110
yYTBOPEHHSI 1 3MIHA PEeXUMIB (PyHKIIItOBaHHS (DepMeHTa BIIOYyBa€ThCS 3a
CIICHApIEM HEPIBHOBAXKHUX (PA30BUX NEPEXOJ]IB HAa PIBHI MOOJUHOKUX
mouteky. (JI.M. Xpuctodopos)

e Christophorov, L. N. Enzyme functioning: Along the lines of nonequilibrium phase
transitions. AIP Advances 8, 125326 (2018).

ACTPO®PIZUKA TA KOCMOJIOI'TA

Ha ocHOBI cHoocrepexeHb Ha KOCMIYHOMY Teneckoni Xa0o0ia
3apeECTPOBAHO IMPOMIHHSI, 3/aTHE 10HIZYBaTH BOJIEHb MDKIAJIAKTUYHOTO
CepeIoBUIlla — HAMOUIBII PO3MOBCIOMKEHUI eleMeHT Yy BceecBiti. Burok
TaKOro MPOMIHHS 3HAWJICHO B I 'SITH YHIKAJIbHUX KapJIUKOBHUX raJIaKTUKaXx 3
AKTUBHUM 30pCYTBOPECHHSIM Ta €KCTPEMaJIbHO BHUCOKUM CTYNEHEM
10H13aIli MDK30PSHOTO CEPEAOBHUINA B HHUX, BIAIOpaHUX aBTOpaMHu 3
HalOuIbmoro omsigy Heba CnoaH. Brepiiie orprmMaHo, 10 YacTKa LbOTO
BUIIPOMIHIOBAaHHS CTaHOBUTh Yy Mexkax 2—7/2 % BiJl MOPOJKEHOTO B ILMX
rajakTHKax MPOMIiHHS, 1 1i JOCTATHBO JUIs MOSICHEHHS] BTOPUHHOI 10H13aIli1
BcecBity, sika BigOyBaslach B paHHIO €noxy BcecBiTy, koiu HOro BIK
ctaHoBUB BChoro 200—800 MiIbHOHIB POKIB. 3 BUKOPUCTAHHSIM JaHUX IS
Bcix 11 ramaktuk JlokanpHOro BcCecBiTy, coCTEepeKEHMX Ha TeleCKOMi
Xab0ma, 3ampoNOHOBAHO HEMPSAMUNA  METOJ BH3HAYEHHS  YacCTKHU
10HI31BHOTO IPOMIHHS, 110 BTPAYa€ThCsl TajlakKTHKO, 3 (GopMH mpodiiB
sACKpaBoi eMiciiiHoi JiHIT Jlaiiman-anbda BomaHro. [0 miHIIO JEeTKO
CIIOCTEPIraTh Ha BEJIMKHUX BiJICTAHSX. 3allPONOHOBAHUI METO MOXE OyTH
3aCTOCOBAHMM JJI1 TaJlaKTUK Ha Oyab-SKUX BIACTaHSIX, JJISI SKHUX
Oe3rmocepeHl  CIOCTEPEKEHHSI 10HI3IBHOTO TMPOMIHHS CKJaaHI abo
HEMOXJIMB1, B TOMY YHUCJ1 Ha Beaukux BiAcTansx. (akan. HAH VYkpainu
IO.1. I30t0B, H.I'. I'yceBa)

e lzotov, Y. l. Worseck, G., Schaerer, D., Guseva, N.G., Thuan, T.X., Fricke, K.J., Verhamme,

A., & Orlitova, I. Low-redshift Lyman continuum leaking galaxies with high [O iii]/[O ii]
ratios. Monthly Notices of the Royal Astronomical Society 478, 48514865 (2018).

3po0JieHO MPUNIYIIEHHS PO HEOOXIJTHICTh ypaxyBaHHS JOJATKOBUX
NapHUX Ta aKClalbHUX KBAaHTOBUX IIOMPaBOK 10 €(EKTUBHOI Mii, sKi
MOB’SI3yI0OTh TEH30p KpPHUBUHU MPOCTOpPY-dyacy Ta TEH30p Hampyru
CJICKTPOMArHeTHOTO TOJIsI, pa30M 3 KBaJIPaTUYHUM 32 KPUBUHOIO TOAAHKOM
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70 TpaBiTamiiHoi Aii B Mogem CTtapoOiHCHKOro (IKy MOXKe PO3IISIaTH SIK
MPOBIJIHY KBAaHTOBY MOMpaBKy). [loka3zaHo, IO 3a TaKOTO MPHUITYIIEHHS Y
EWHIITEHHOBIM CHCTEeMi IOJIB BHUHHMKAa€ HETpPHBIaJIbHA B3aEMOJIS MiX
CKUISIpHUM 1H(QISATOHOM Ta €JIEKTPOMAarHeTHHUM TMOJieM, SIKy J0 ITbOTO
BBOAWIM B TEOPIIO MTYy4YHO. AHai3 1HOIAMIMHOTO MarHeTOre€HE3UCy Yy
JaHIi MOJEI TMOKa3zye, M0 MIACHICHHS BaKyyMHHUX €JEeKTPOMAarHETHHX
MIOJTIB MOXKJTMBE JIMIIIE HA IT’SITh MOPSAKIB BEIMYMHH, 110 HEAOCTATHBO IS
MOSICHEHHS  BEJIMKOMACIITa0HOTO MarHeTHOTo 1Mojs y  BcecBiTi.
(FO.B. llItanos, O.C. CaB4yeHKO)

e Savchenko, O. & Shtanov, Y. Magnetogenesis by non-minimal coupling to gravity in the
Starobinsky inflationary model. Journal of Cosmology and Astroparticle Physics 2018, 040-
040 (2018).

B pamkax HenepTypOaTHUBHOI KBAHTOBOI TE€OPIi I'paBiTallli, B OCHOBY
AKO1 TOKJIAJ€HO KBAHTOBUM aHalor piBHsAHHSA [ aMminbTOoHA-SKOO1
3arajbHOi TeEOpii BIJHOCHOCTI, IIOKa3aHO, IO B MPOIECI EBOJIOILII
paHHbOro BcecBiTy KOCMOJIOTIYHI MapamMeTpH, Takl K T'yCTUHA MaTepii-
eHeprii 1 THCK Ta TapaMeTp YIMOBIJIbHEHHS, MMiJ BIUIMBOM KBaHTOBHUX
MOMPABOK J0 TYCTHHHU €HEPrii MOXYTh (PIYKTYIOBaTH MIX JOAATHUMH Ta
B1JI’€MHUMH iXHIMU 3HaueHHsAMU. (B.€. Ky3pMuuoB)

e Kuzmichev, V. E. & Kuzmichev, V. V. Quantum dynamics of the early Universe. Ukrainian
Journal of Physics 63, 196 (2018).

e Kuzmichev, V. E. & Kuzmichev, V. V. The matter-energy intensity distribution in a quantum
gravitational system. Quantum Studies: Mathematics and Foundations 5, 245-255 (2018).

PI3UKA IIJIASMOBUX ITPOLECIB

3HaiiIcHO  3arajibHi  CHIBBIJIHOWIEHHS JUIsi TYCTHHU  €HEprii
€JICKTPOMArHeTHOrO0 TMOJsi B CEPENOBUIIl 3 YacOBOK 1 MPOCTOPOBOIO
JUCIIEPCi€l0 T03a MekaMu objacTi nmpo3zopoctH. [lokazaHo, 110 BHECOK
KIHETUYHOI €HEpTii BUIbHUX 3apsI>KEHUX YaCTHHOK (TakK camo SIK 1 BHECOK
MOTEHIIaJIbHOT eHeprii 3B’ SI3aHUX YACTUHOK) B CHEePriio
€JICKTPOMAarHeTHOro 30ypeHHs B 3araJibHOMY BHUMAaAKy MOXe OyTu
ONMMCaHWKA B  TEepMIHAX OUTIHIMHMX  KOMOIHAIIA  JIEJEKTPUYHUX
CIIPUMHATIUBOCTEN  CHCTEMHU. 3HAWACHO SBHUM  BUDJISA  TaKOrO
npeacTaBieHdss.  OTpuMaHiI  CIIBBIIHONICHHS  BHKOPUCTAHO IS
y3aranpHeHHsT Gopmynu [lnanka ta 3akony Kipxroda mms aucnepriBHUX
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cepeloBuIll Mo3a obOmactio  mposzopocti.  (akax. HAH  Ykpainu
A.T'. 3aroposHiii)

e Zagorodny, A. G. & Trigger, S. A. On the problem of the electromagnetic field energy in a
medium with temporal and spatial dispersion under absorption conditions. Bulletin of the
Lebedev Physics Institute 45, 159-164 (2018).

e Trigger, S.A. & Zagorodny, A.G. Electromagnetic field energy and radiation intensity in a

medium with temporal and spatial dispersion outside the transparency domain. Problems of
Atomic Science and Technology. Series: Plasma Physics 118, 74-78 (2018).

Po3BHHYTO MIKPOCKOIYHUN MMiAXiJ A0 MOCIIIOBHOI IOOYI0BU
KIHETUYHOI ~ TEOpli  HU3BKOTEMIEPATypHUX  PO3PIIKEHUX  rasiB
BOJHENOAIOHUX aTOMIB Yy 30BHINIHBOMY €JIEKTPOMarHeTHOMY WOl Y
paMKax PO3BUHYTOTO MIiAXOAY OTPUMAHO CUCTEMY KIHETUYHHUX DPIBHSIHb
IUTsl BITHEPIBCHKUX (DYHKIIIH PO3IMOALTY BUIBHUX (PEpPMIOHIB 000X COPTIB Ta
iXHIX 3B’SI3aHUX CTaHIB — BOJHEINOAIOHUX aTOMIB 13 YpaxyBaHHSM BILIUBY
Ha CUCTEMY 30BHIIIHHOTO M CaMOY3TOIKEHOTO (CEPEAHLOT0) MOJIB. (aKa.
HAH VYkpainu A.T. 3aropojHiii)

e Zagorodny, A. G., Slyusarenko, Y. V. & Shulga, S. N. Kinetics of low-temperature gas of

hydrogen-like atoms in an external electromagnetic field. Low Temperature Physics 44,
1049-1061 (2018).

CdopMynboBaHO JucTiepCiiiHE PIBHAHHSA JUIsli 10HHO-aKyCTUYHUX
XBWJIb B CJIA0KO 10HI30BaHIM 3aloOpoIleHId IIa3Mi 3 YypaxXyBaHHSIM
CaMOYy3rO/DKEHOT0  3apsDKaHHS  MOPOIIMHOK.  JleTalbHO  BUBYEHO
3QJIEKHOCTI YaCTOTH 3aps/KaHHS Ta €()EKTUBHOI YACTOTH 3ITKHEHb Bij
napaMeTpiB IUia3Md. BUKOHAHO [eTalbHUM aHali3 CIEKTPIB 10HHO-
3BYKOBUX XBHWJIb [IJI IIUPOKOTO [I1alla30Hy 4YacTOTH 3ITKHEHb 10HIB 3
HEUTpasibHOIO KoMITIOHEeHTOM0. (akan. HAH Ykpainu A.l. 3aropoaHiit)

e Momot, A. I., Zagorodny, A. G. & Momot, O. V. A kinetic description of ion-acoustic waves
in collisional dusty plasma: Effects of grain charge fluctuations. Physics of Plasmas 25,
073706 (2018).

Ha ocHOBI pO3BUHYTOT0 aHAIITUYHOTO METOAY OTPHUMAHO 3aJIEKHICTh
koe(irieHTy momnepedHoi audy3ii 3aMarHeTOBaHUX YAaCTHMHOK IIJIa3MH BiJ
KOpPETSALIMHOTO 4Yacy BHUIAIKOBUX €JNEKTPUYHHUX TIONMiB. Pe3ynpraru
PO3paxyHKIB BIAMOBIAAIOTh JAHUM YHMCJIOBOTO MOJICTIOBAHHS B IIMPOKOMY
iHTepBaii yaciB kopessii. (B.1. 3acenko, O.M. YepHsik)

e Zasenko, V.l., Chernyak, O.M. Magnetized particle diffusion in a random electric field with
jumping phase. Problems of atomic science and technology 4, 264-267 (2018).
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MATEMATHUYHE MOJIEJIOBAHHA

JloBeieHO, 110 PU3UMKOBUM aKTHUB, SIKMH €BOJIOIIOHYE 3a 3aKOHOM
JTUCKPETHOTO TE€OMETPUYHOrO OpOYHIBCHKOTO pyXy, Ha BIAMIHY BIJ
HEMEePEPBHOTO BUMAJKYy IIOPO/DKYE HEMOBHUNM (PIHAHCOBHM pPHHOK.
3HalJIcHO HOBY 3pYUHY JUIS IOCTIKEeHb (DOPMYITY JIsSl CITPaBEIJIUBOT I[IHU
cyneprepka s upokoro kiacy miatikaux Gyskiii. (M.C. I'onuap)

e Gonchar, N. S. Martingales and super-martingales relative to a convex set of equivalent
measures. Advances in Pure Mathematics 08, 428-462 (2018).

BcranoBneno BHyTpimHiI ¢akTopu, ki (HOpMyIOTh OOMIHHHI KypC
«TPUBHS/I07ap», Ta 3pOOJICHO IPOIO3HIII CTOCOBHO MaKpOSKOHOMIYHO1
MOJIITUKY JiepkaBu s ctadimizanii indusmii. (M.C. T'onuap, A.C. XKoxiH,
B.I'. Ko3upcbkuii, O.I1. JIoBKHUK)

e Gonchar, N. S., Kozyrski, W.H., Zhokhin, A.S. & Dovzhyk O.P. Kalman filter in the problem
of the exchange and the inflation rates adequacy to determining factors. Noble International
Journal of Economics and Financial Research 3, 31-39 (2018).

Ha mpuknani 30yaKyBaJIbHOTO HEMpOHA 13 3aTPUMaHUM 3BOPOTHIM
3B’A3KOM I10Ka3aHO, 10 CTaTUCTHKA aKTUBHOCTI HEHpOHA HE BIIOBIIA€E
ITyaconoBomy nporecy (O.K. Biqu6ina, O.B. Ilyp).

e Shchur, O. & Vidybida, A. Relation between firing statistics of spiking neuron with delayed
excitatory feedback and without feedback. arXiv:1811.05403 [g-bio] (2018).

HAYKOBO-OCBITHIA LIEHTP

3 METOW SAKHAWIIMPIIOrO 3aJyYeHHS TaJlaHOBUTOI MOJIOII JI0
HAyKOBO1 pOOOTH B 1HCTUTYTI JIl€ HECTPYKTYpHUM Tipo3aut — HaykoBo-
OCBITHIM 1eHTp [HCTUTYTYy TeopeTnuHoi (izuku iM. M.M. boronto6osa
HAH Vxkpainu (IT®). Llenatp cminsHO 3 Kadeapor TEOPETUYHOI Ta
MaremMatudHoi ¢i3uku KuiBcbkoro akanaemiuHoro yHiBepcutery (KAY)
npu IT® im. M.M. boronto6oBa HAH VYkpainu BOopoBamxye HEnepepBHY
CHUCTEMY OCBITH JiJi1 007apoBaHoi Moiofi. CrucTemMa CKIadaeThes 3 TPhOX
B3a€MHO TMOB’SI3aHUX JIAHOK: OCBITHBOI pOOOTH 31 LIKOJISIpAMU MPOBIAHUX
bi3uKo-MaTEeMaTUIHUX  JTIIEiB, CTyJAeHTaMH Kadeap NPUPOTHUINX
(bakyIbTETIB YHIBEPCUTETIB, a TaK0XK acmipanTamu [Td ta yHIBEpCUTETIB,
Kl TPOBAJATh JOCHIIKEHHS 3 TEOPETUYHOI 1 MaTeMaTU4HOi (Di3UKHU.
CniBpoOitHunTBO 3 Kadeaporo KAY HampaBieHO Ha TMiATOTOBKY
CTYJICHTIB-TEOPETHUKIB JI0 BCTyIly B Marictpatypy KAY.
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[IpoTsaroM poky OpraHizoBaHO Ta MPOBEJAEHO 4 IIKOJW 13 CyYaCHHX
npoOjeM TeopeTHyHO1 (PI3UKK JJig CTYACHTIB Ta acHipaHTIB; PerysspHi
dakynbTaTuBU 3 (I3UKM 1 MaTeMaTUKU JJid CTYJEHTIB 1-ro Kypcy
¢13uunoro ¢akynerery KHY imeni Tapaca [lleBuenka, a Takoxx peryJisipHi
HAyKOBI1 CTYJEHTChKI CEMIHApU 3 MaTEeMaTU4YHO1 (PI3UKH Ji CTYACHTIB 4-
ro Ta 5-ro KypciB mij KepyBaHHAM JokTopa (i3.-mat. Hayk M.3. loprosa.
Jnst mkonspiB  ¢i3uko-MareMatudyHuX JineiB KueBa mpoBeneHO Ta
¢iHaHCOBO  MIATPMMAHO JBI  KOMaHJHI  OJIMIIIaAM, MPHUCBIYCHI
CKCIIEPUMEHTATBHUM JIOCITIPKCHHSIM.

Kadenpa teopetnynoi Ta matemaTnyHoi Gi3uku ciiibHO 13 LleHTpom
nposena B [T® Taki mKoJu:

~ 3umoBa mkojaa 3 Pi3UKKM KOHAEHCOBAaHOTO cTaHy «BcTym go Teopii
HAJIMPOBITHOCTI».

— JliTHa mKoJia Ta KOH(MEPEHIs MOJIOJUX BYEHHUX 13 Cy4YaCHHUX
KBAHTOBHUX TEXHOJIOTIH.

- IIkona-ceminap 3 (i3UKU KOHJIEHCOBAHOTO cepeaoBuina «Bctym B
TOIIOJIOT1YHI 130JIATOPH Ta TOIMOJIOTTYHI HAAIPOBITHUKN.

— 3umosa mkosa [TO-KAY 3 teopetnunoi ¢izuku — 2018.

HAYKOBI DYBJIKAIII

Monorpadii Ta mizpyuynuku: 3

. Jlee b.I., Toskau O.M., Yepnuwyx C.b. TeopeTruuHi 3acaau piaKo-
kpucTamigaux koaoinis. KuiB, HaykoBa mymka, 2018, 346 c.

. Kruchinin S. Problems and solutions in special relativity and
electromagnetism. World Scientific, 2018, 148 p.

. Kosupcoxuti B., Tumouko M., Illenoeposcvruti B. Bennka YkpaiHCbka
Ennuknonenis. Tematnunuii peectp racen 3 Hanpsamy «®Dizuka». Kuis,
Ennuxknonenuune BugasHuITBo, 2018, 144 c.

CrarrTi B :)kypHajax: 190

YKpaiHChKUX XKypHalax — 42,
1HO3eMHUX KypHanax — 148.
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KOH®EPEHIIII

3uMoBa 1iKoja 3 (I3UKUM KOHAEHCOBaHOIro cTaHy «BcTym go Teopii
HaampoBiaHOCTI», KuiB, 14-19 ciuns 2018 p.
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HIGH ENERGY PHYSICS

The equation of state with the induced surface tension is generalized
to quantum gases with the mean-field interaction. Such an approach allows
one to go beyond the Van der Waals approximation for guantum systems.
Explicit expressions for the quantum virial coefficients of arbitrary order
are found in the low density limit. All virial coefficients for the quantum
Van der Waals equation of state are found as well. (K.A. Bugaev,
A.l. lvanytskyi, V.V. Sagun, corresponding member of NAS of Ukraine
G.M. Zinovjev)

e Bugaev, K. A, lvanytskyi, A. 1., Sagun, V. V., Nikonov, E. G. & Zinovjev, G. M. Equation of

state of quantum gases beyond the Van der Waals approximation. Ukrainian Journal of
Physics 63, 863 (2018).

The spectrum of photons with large transverse momentum is
calculated and compared with the experimental data within the framework
of the model of synchrotron radiation, which results from quark
interactions with the collective confining color field in relativistic heavy
ion collisions. It makes it possible to demonstrate the feasibility of this
type of radiation due to distinctive features of lepton pair production in the
corresponding experiments. (Corr. Member of the NAS of Ukraine
G.M. Zinovjev)

e Goloviznin, V. V., Nikolskii, A. V., Snigirev, A. M. & Zinovjev, G. M. Probing confinement

by direct photons and dileptons. arXiv:1804.00559 [hep-ph, physics:nucl-ex, physics:nucl-th]
(2018).

Statistical model of quark-gluon bags with a continuous transition to
the high temperature phase is developed. Thermodynamical functions and
fluctuations of conserved charges are calculated. The results are in
agreement with those obtained within QCD lattice calculations.
(M.I. Gorenstein)

e Vovchenko, V., Gorenstein, M. I., Greiner, C. & Stoecker, H. Hagedorn bag-like model with

a crossover transition meets lattice QCD. arXiv:1811.05737 [hep-lat, physics:hep-ph,
physics:nucl-th] (2018).

On the basis of Froissaron and Maximal Odderon model for proton
and antiproton interaction at zero transferred momenta it is shown that the
latest data of the TOTEM experiment at CERN give evidence for the
discovery of odderon contribution, which was predicted almost 50 years
ago. Moreover, the generalization of the model for differential cross-
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sections of nucleon elastic scattering confirmed the presence of odderon
effects in the interaction of high-energy protons and antiprotons at non-
zero transferred momenta.

e Martynov, E. & Nicolescu, B. Did TOTEM experiment discover the Odderon? Physics
Letters B 778, 414-418 (2018).

e Martynov, E. & Nicolescu, B. Evidence for maximality of strong interactions from LHC
forward data. Physics Letters B 786, 207—-211 (2018).

e Martynov, E. &Nicolescu, B. Odderon effects in the differential cross-sections at Tevatron
and LHC energies. arXiv:1808.08580 [hep-ph].

Within the framework of the evolution model of high ion collisions
at LHC energies it is found that the inelastic reactions after matter
hadronization influence on the relation of different particle number
formation. Such reactions are important (compensated) factor of the
hadron production, which restricts a direct studying the equation of quark-
gluon plasma state and initial conditions of superdense matter formation.
(Yu.M. Sinyukov, V.M. Shapoval)

e Sinyukov, Y. M., Adzhymambetov, M. D., Naboka, V. Y. & Shapoval, V. M. The prethermal
stage of heavy-ion collision and the particle production. Acta Physica Polonica B Proceedings
Supplement 11, 633 (2018).

e Sinyukov, Y. Modified Skellam, Poisson and Gaussian distributions in semi-open systems at
charge-like conservation law. arXiv:1805.03884 [hep-ph, physics:nucl-th, physics:physics]
(2018).

THEORY OF NUCLEI AND NUCLEAR REACTIONS

New analytical expressions for the three-dimensional Coulomb
matrix of transition are derived for energies corresponding to the integral
and semi-integer value of the Sommerfeld parameter. (V.F. Kharchenko)

e Kharchenko, V. F. Partial wave off-shell Coulomb amplitudes at excited-state energy.
Canadian Journal of Physics 96, 933-937 (2018).

Simple relations connecting the strange s-quark mass to the splittings
of the light hyperon masses are obtained on the basis of the
phenomenological quark model compatible with the quantum
chromodynamics (QCD). The value of strange s-quark mass, calculated in
the proposed approach, is in good agreement with the modern evaluations
and calculations of this quantity, obtained by the lattice QCD methods.
(V.A. Babenko, N.M. Petrov)
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e Babenko, V. A. & Petrov, N. M. On the estimation of the strange quark mass from the
experimental data on the light baryon octet. Nuclear Physics and Atomic Energy 19, 227-236
(2018).

An alternative way of light nuclei synthesis in the stellar environment
through a triple collision of nuclei and the excitation of a narrow resonance
state is studied in detail. It is shown that the long-lived resonance state
which is a key element of synthesis of carbon — the Hoyle-analog state —
exists also in the light nuclei °Be, °B, !B and *'C. Such resonance states
are generated by collisions of two alpha-particles with neutrons, protons,
tritons, and nuclei *He, respectively. The Hoyle-analog states are not
observed in the nucleus '°B consisting of two alpha-particles and a
deuteron. (V.S. Vasilevsky, Y.A. Lashko, G.F. Filippov)

e Vasilevsky, V. S., Lashko, Y. A. & Filippov, G. F. Two- and three-cluster decays of light
nuclei within a hyperspherical harmonics approach. Physical Review C 97, (2018).

Structure characteristics of the lowest excited state of the mirror
nuclei **C and O are studied within a five-particle model (three o-
particles plus two extra nucleons) in terms of the variational approach with
the Gaussian bases. The charge radius of **O is calculated, and it is
explained why this radius is smaller than that of **C nucleus, although **O
contains two extra protons instead of two extra neutrons in **C. Both
elastic and transition electrical form-factors of **C and O nuclei are
calculated. (V. S. Vasilevsky, B. E. Grinyuk, D. V. Piatnytskyi)

e Grinyuk, B. E. & Piatnytskyi, D. V. Structure of **N nucleus within a five-cluster model.
Ukrainian Journal of Physics 62, 835-844 (2017).

e Vasilevsky, V. S., Grinyuk, B. E. & Piatnytskyi, D. V. The lowest excited states of **C and
0 nuclei within a five-cluster model. (IZidcomosano 0o dpyxy)

Within the discrete representation of the harmonic oscillator basis,
eigenvalues and eigenfunctions of the potential energy matrix are
investigated for a particle in the field of central spherical square-well
potentials, Gaussian potential, Yukawa potential and exponential potential.
For all the potentials considered, the eigenfunctions of the potential energy
operator in the discrete representation are shown to be harmonic oscillator
basis functions. In the momentum representation the eigenfunctions of the
potential energy operator are proved to be spherical Bessel functions.
(Y.A. Lashko)

e Lashko, Y. A., Vasilevsky, V. S. & Filippov, G. F. Properties of a potential energy matrix in
oscillator basis. arXiv:1902.08759 [nucl-th] (2019).
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MATHEMATICAL METHODS IN THEORETICAL PHYSICS

Within the doubly special relativity theory which bounds both the
velocities of particles (by the speed of light) and their energies (by the
Planck scale) a new rule of so-called x-addition for particle energies is
proposed. A x-dependent Hamiltonian of the one-mode multi-photon
(sub)system is introduced and employed, with different modes being
regarded as independent, to consider the thermodynamics of the black-
body radiation and to obtain main thermodynamic quantities using
analytical tools of the mean-field approximation and numerical evaluations
based on exact formulas. The entropy of a one-mode subsystem turns out
to be finite (bounded), and likewise the total energy density of radiation.
Most unusual result is the existence of threshold temperature above which
radiation is present. (A.M. Gavrilik, A.V. Nazarenko)

e Chung, W. S., Gavrilik, A. M. & Nazarenko, A. V. Doubly Special Relativity and Photons at
the Planck Scale. arXiv:1808.01243 [astro-ph, physics:gr-qc, physics:hep-th, physics:quant-
ph] (2018).

A phenomenon of splitting (furcation) resonant tunneling under
electron transmission through a plain layer in the form of a single delta-
like barrier with at least one adjacent well located at non-zero sufficiently
small distance has been observed. It is shown that in the zero-thickness
limit of the heterostructure the detachment of a countable resonance curves
from the background level occurs for certain critical value of the squeezing
parameter. (A.V. Zolotaryuk)

e Zolotaryuk, A. V. A phenomenon of splitting resonant-tunneling one-point interactions.
Annals of Physics 396, 479-494 (2018).

The Fredholm determinant and series representation of the tau-
function of the Fuji-Suzuki-Tsuda system and its multivariate extension
were derived. It is a generalization to higher rank (N=2) of the results
obtained for Painlevé VI and the Garnier system. With its use a direct
isomonodromic proof of the AGT-W relation for c=N—1 was obtained.
(N. lorgov)

e Gavrylenko, P., lorgov, N. & Lisovyy, O. On solutions of the Fuji-Suzuki-Tsuda system.
Symmetry, Integrability and Geometry: Methods and Applications (2018).
doi:10.3842/SIGMA.2018.123

e Gavrylenko, P., lorgov, N. & Lisovyy, O. Higher rank isomonodromic deformations and W-
algebras. arXiv:1801.09608 [hep-th, physics:math-ph, physics:nlin] (2018).
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NANOPHYSICS, PHYSICS OF LOW-DIMENSIONAL SYSTEMS

We propose a characterization tool for the studies of the band
structure of new materials promising for the observation of topological
phase transitions. We show that a specific resonant feature in the entropy
per electron dependence on the chemical potential may be considered as a
fingerprint of the transition between topological and trivial insulator
phases. The entropy per electron in a honeycomb two-dimensional crystal
of germanene subjected to the external electric field is obtained from the
first-principles calculation of the density of electronic states and the
Maxwell relation. In a wide energy range, the van Hove singularities in the
electronic density of states manifest themselves as zeros in the entropy per
particle dependence on the chemical potential. (Corr. Member of the NAS
of Ukraine V.P. Gusynin, S.G. Sharapov)

e Grassano, D., Pulci, O., Shubnyi, V.0O., Gusynin, V.P., Sharapov, S.G., Kavokin, A.V., &
Varlamov, A.A. Detection of topological phase transitions through entropy measurements:
The case of germanene. Physical Review B 97, (2018).

The continuum model for long-wavelength charge carriers,
originating in the tight-binding approximation for the nearest-neighbour
interaction of atoms in the crystalline lattice, is applied to consider
quantum ground-state effects of electronic excitations in Dirac materials
with two-dimensional monolayer honeycomb structures warped into
nanocones by a disclination. The magnetic flux circulating in the angular
direction around the nanocone apex and the pseudomagnetic flux directed
orthogonally to the nanocone surface are shown to be induced in the
ground state. (Corr. Member of the NAS of Ukraine Yu.A. Sitenko)

e Sitenko, Y. A. & Gorkavenko, V. M. Properties of the ground state of electronic excitations in
carbon-like nanocones. Low Temperature Physics 44, 1261-1271 (2018).

e Sitenko, Y. & Gorkavenko, V. Non-Euclidean geometry, nontrivial topology and quantum
vacuum effects. Universe 4, 23 (2018).

It is shown that with the accuracy of the second order relativistic
corrections the Hamiltonian of particles and antiparticles in an external
field can be reduced to the Hamiltonian of non-interacting electrons and
positrons. Operator invariants are obtained which describe spin states of
relativistic particles. The Hamiltonian of electrons in the non-relativistic
approximation is shown to contain both known and new relativistic
corrections. (A.A. Eremko, L.S. Brizhik, Acad. of the NAS of Ukraine
V.M. Loktev) .
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e Eremko, A. A., Brizhik, L. S. & Loktev, V. M. On the theory of the Schrédinger equation
with the full set of relativistic corrections. Low Temperature Physics 44, 573-583 (2018).

It is shown that inhomogeneous curvature of magnetic wire induces
motion of a domain wall in the direction of the curvature gradient
increasing. An asymptotic domain wall velocity is found. The resuts are
verified by micromagnetic simulations (Yu.B. Gaididei, V.P. Kravchuk,
K.V. Yershov)

e Yershov, K. V., Kravchuk V. P., Sheka D. D., Pylypovskyi O. V., Makarov D. & Gaididei

Yu. Geometry-induced motion of magnetic domain walls in curved nanostripes. Physical
Review B 98, (2018).

Discrete time nonlinear quantum walk dynamics are studied. In the
linear limit the spectrum of this model can be reduced to the complete flat
band shape, what means the absence of transport and presence of the
compact localized states. Existence of the soliton-like exitations that can
propagate with constant velocity has been demonstrated. Due to the
flatness of the linear spectrum the soliton does not resonate with it. The
absence of the linear waves also causes the super-exponential [~exp(-
exp(x))] decay of the soliton amplitude (Ya. Zolotaryuk).

e Vakulchyk, I., Fistul, M. V., Zolotaryuk, Y. & Flach, S. Almost compact moving breathers

with fine-tuned discrete time quantum walks. arXiv:1809.07981 [nlin, physics:quant-ph]
(2018).

The new nonlinear integrable system of classical intra-molecular
excitations on a ladder lattice with three structural elements in the unit cell
Is suggested. The Poisson structure and the Hamiltonian formulation of the
system are found. In the framework of Darboux transformation for an

auxiliary spectral problem the system’s multicomponent soliton solution is
obtained. (0.0. Vakhnenko)

e Vakhnenko, O. O. Integrable nonlinear Schrodinger system on a lattice with three structural
elements in the unit cell. Journal of Mathematical Physics 59, 053504 (2018).

It has been demonstrated that the electron-vibron interaction and the
local pairing of electrons on the 3-fold degenerate molecular orbital causes
superconductivity of alkali-doped fullerides which would have to be
antiferromagnetic Mott insulators. (K.V.Grigorishin)
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e Grigorishin, K. V. The role of electron-vibron interaction and local pairing in conductivity
and superconductivity of alkali-doped fullerides. arXiv:1805.07271 [cond-mat] (2018).

The analytical description of the domain structure dynamics with
complex morphology and phase diagrams of ferroelectric nanoparticles has
been developed in the framework of Landau-Ginzburg-Devonshire
phenomenological theory. ( A. N. Morozovska)

e Morozovska, A. N., Fomichov, Y. M., Maksymovych, P., Vysochanskii, Y. M. & Eliseev, E.
A. Analytical description of domain morphology and phase diagrams of ferroelectric
nanoparticles. Acta Materialia 160, 109-120 (2018).

A modified superexchange model for the formation of nonresonant
tunnel current through a molecular wire consisting of a regular chain and
terminal units is developed. Using the model, the dependence of current-
voltage characteristics of alkanedithiol molecular wire on the number of C-
C bonds are interpreted, and the conditions are formulated for which the
simplest model of a rectangular barrier with a tunneling effective electron
mass can be used for the analysis of experimental data. (Corr. Member of
the NAS of Ukraine E.G. Petrov)

e Petrov, E. G. Superexchange nonresonant tunneling current across a molecular wire. JETP
Letters 108, 302—311 (2018).

A theory for the generation in a spheroidal metallic nanoparticle of an
angular momentum under the action of ultrashort laser pulse is developed.
New mechanism for generation of rotation force associated with
nanoparticle polarization in the frequency region close to the surface
plasmon resonances is proposed. (N.I. Grigorchuk)

e Grigorchuk, N. I. Laser-induced angular momentum of spheroidal metal nanoparticle in a
medium. Journal of the Optical Society of America B 35, 2851 (2018).

The nonequilibrium density matrix method for an open system
coupled weakly to the environment is applied to consider the problem of
maximizing performance of defected system via minimizing its sensibility
to failures in an absorbing Markov chain framework. The objective is
defined by maximizing competitiveness coefficient associated with the
peak population of the failure-prone state with respect to increase in log
input rate. It is shown that competitiveness coefficients calculated from
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simulations of brittle failures for three IR-transmitting window materials
are in agreement with their performance derived from experiments.
(V.1. Teslenko, O.L. Kapitanchuk)

e Teslenko, V. I. & Kapitanchuk, O. L. Competitiveness of nonstationary states in linear kinetic
systems. Modern Physics Letters B 32, 1850022 (2018).

The influence of impurity atoms on the energy spectrum and the
electrical conductivity of graphene is studied within one-band model of
strong coupling. It is found out that the ordering of impurity atoms on the
nodes of a crystal lattice leads to the appearance of a gap in the energy
spectrum of graphene. It is shown that at some concentrations of impurities
a metal-dielectric transition may occur, which leads to a strong increase in
the electrical conductivity of graphene. (S. P. Kruchinin)

e Repetsky, S. P., Vyshyvana, I. G., Kruchinin, S. P. & Bellucci, S. Influence of the ordering of
impurities on the appearance of an energy gap and on the electrical conductance of graphene.
Scientific Reports 8, (2018).

SOFT MATTER PHYSICS

In terms of the nonequilibrium statistical operator, the fundamental
scalar field is shown to provide a natural representation of the repulsive
interaction that produces scattering in the system and thus motivates law of
entropy increasing. (Corr. Member of the NAS of Ukraine B.I. Lev)

e Lev, B. I. Statistical derivation of the fundamental scalar field. Journal of Modern Physics 09,
2223-2232 (2018).

It is proposed a model of the first-order phase transition in the liquid
crystals on the graphene surface with impurities which can change the
orientation conditions. Experiments which confirm the theoretical
predictions are performed out. (Corr. Member of the NAS of Ukraine
B.l. Lev)

e Yu,lJ.-S, Lev, B, Jin, H., Park, K., Chae, D.-H., Kim, W.-S., & Kim, J.-H., Surface-induced

transition of nematic liquid crystals on graphene/SiC substrate. EPL (Europhysics Letters)
124, 46004 (2018).
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Noncongruent first-order liquid-gas phase transition is studied within
the quantum van der Waals model with two chemical potentials which
regulate two conserved charges. (M.l. Gorenstein, R.V. Poberezhnyuk)

e Poberezhnyuk, R. V., Vovchenko, V., Gorenstein, M. I. & Stoecker, H. Noncongruent phase
transitions in strongly interacting matter within the quantum van der Waals model. Physical
Review C 99, (2019).

The two-stage mechanism of the appearance of threshold
deformations in a DNA macromolecule under the action of external force
Is proposed. At the first stage the appearance of a bistable state and the
formation of domains with different conformations in the macromolecule
chain occur for some critical value of external force. On the second stage
the cooperative process of the domain walls propagation happens in the
macromolecule. Thus, the emergence of bistability causes the threshold
effect of deformation. The -calculated parameters of the threshold
elongation of DNA double helix are consistent with the experimental data.
(S.N. Volkov)

e Volkov, S. N. Understanding the mechanism of DNA threshold elongation. Low Temperature
Physics 44, 701-710 (2018).

The character of hydration of Na*, K*, Cs* and Mg"* counterions
interacting with DNA double helix is studied using molecular dynamics
simulations. The results show that structuring of the first and the second
hydration shells of the ions is essential for the specific interactions with
DNA. In particular, Na* and Mg** interact with the DNA mostly via water
molecules of the first hydration shell, while K™ and Cs™ may be dehydrated
and penetrate deep into the minor groove of the double helix.
(S.M. Perepelytsya)

e Perepelytsya, S. Hydration of counterions interacting with DNA double helix: a molecular
dynamics study. Journal of Molecular Modeling 24, 171 (2018).

The classic scheme of enzymatic catalysis is considered taking into
account the nonlinear effects of substrate-conformation interaction. It is
shown how the formation and interchange of the enzyme functional
regimes is realized within the nonequilibrium phase transition scenario at
the single molecule level. (L.N. Christophorov)

e Christophorov, L. N. Enzyme functioning: Along the lines of nonequilibrium phase
transitions. AIP Advances 8, 125326 (2018).
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ASTROPHYSICS AND COSMOLOGY

Observations with the Hubble Space Telescope have detected the
radiation capable to ionize hydrogen, the most abundant element in the
Universe, in five unique dwarf galaxies with active star formation and
extremely high ionization degree of their interstellar medium. These
galaxies were selected from the largest survey of Sloan sky. It is obtained
for the first time that the fraction of this radiation ranges between 2% and
72% of the radiation produced in these galaxies. This fraction is sufficient
to explain the secondary ionization of the early Universe at the stage when
its age was between 200 and 800 million years. The indirect method is
proposed which links the fraction of ionizing radiation escaping the galaxy
with the profile of the bright Lyman-alpha emission line, the latter being
more easily observed in distant galaxies. For this, the data were used for
all 11 galaxies in the Local Universe observed with the Hubble Space
Telescope. This method can be applied for galaxies at any distances
including those at large distances, for which observations of ionizing
radiation are difficult or impossible. (Acad. of the NAS of Ukraine
Y.l. 1zotov, N.G. Guseva)

e lzotov, Y. I. Worseck, G., Schaerer, D., Guseva, N.G., Thuan, T.X., Fricke, K.J., Verhamme,
A., & Orlitova, I. Low-redshift Lyman continuum leaking galaxies with high [O iii]/[O ii]
ratios. Monthly Notices of the Royal Astronomical Society 478, 4851-4865 (2018).

The term quadratic in curvature in the gravitational action in the
Starobinsky model can be regarded as the leading quantum correction. We
also assume the presence of parity-invariant and axial quantum corrections
to the effective action that couple the space-time curvature to the
electromagnetic strength tensor. We show that, in the Einstein frame of
fields, there arises a nontrivial interaction between the scalar inflaton and
electromagnetic field which previously was introduced in the theory
artificially. Analysis of the inflationary magnetogenesis in this model
shows that amplification of vacuum electromagnetic fields is possible no
more than by five orders of magnitude, which is insufficient to explain the
large-scale magnetic field in the Universe.(Y. Shtanov, O. Savchenko)

e Savchenko, O. & Shtanov, Y. Magnetogenesis by non-minimal coupling to gravity in the
Starobinsky inflationary model. Journal of Cosmology and Astroparticle Physics 2018, 040-
040 (2018).
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Within the framework of a nonperturbative quantum theory of
gravitation, based on the quantum generalization of the Hamilton-Jacobi
equation of general relativity, it is shown that during the evolution of the
early universe the cosmological parameters, i.e., the matter-energy density,
the pressure, and the deceleration parameter, may fluctuate between
positive and negative values under the influence of quantum corrections to
the energy density. (V.E. Kuzmichev)

e Kuzmichev, V. E. & Kuzmichev, V. V. Quantum dynamics of the early Universe. Ukrainian
Journal of Physics 63, 196 (2018).

e Kuzmichev, V. E. & Kuzmichev, V. V. The matter-energy intensity distribution in a quantum
gravitational system. Quantum Studies: Mathematics and Foundations 5, 245-255 (2018).

PHYSICS OF PLASMA PROCESSES

Calculation of electromagnetic field energy in a medium with
temporal and spatial dispersion outside thetransparency domain is
discussed. It is shown that charged particle contribution to the energy of
electromagnetic perturbations in the general case can be described in terms
of a bilinear combination of the dielectric polarizability of the medium.
The explicit form of such contribution is found. The relations obtained are
used to generalize the Planck law and Kirchhoff law to the case of an
absorptive medium with spatial dispersion (Acad. of the NAS of Ukraine
A.G. Zagorodny)

e Zagorodny, A. G. & Trigger, S. A On the problem of the electromagnetic field energy in a
medium with temporal and spatial dispersion under absorption conditions. Bulletin of the
Lebedev Physics Institute 45, 159-164 (2018).

e Trigger, S.A. & Zagorodny, A.G. Electromagnetic field energy and radiation intensity in a
medium with temporal and spatial dispersion outside the transparency domain. Problems of
Atomic Science and Technology. Series: Plasma Physics 118, 74-78 (2018).

On the basis of microscopic approach consistent kinetic theory is
formulated for low temperature dilute gases of hydrogen-like atoms in an
external electromagnetic field. Within the proposed approach the set of
Kinetic equations for Wigner distribution functions is obtained for free
fermions of both sorts and their bound states — hydrogen-like atoms with
regard to the influence of external and self-consistent (mean) fields. (Acad.
Of the NAS of Ukraine A.G. Zagorodny)

e Zagorodny, A. G., Slyusarenko, Y. V. & Shulga, S. N. Kinetics of low-temperature gas of

hydrogen-like atoms in an external electromagnetic field. Low Temperature Physics 44,
1049-1061 (2018).
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The dispersion relation for ion-acoustic waves in collisional weakly
ionized dusty (complex) plasma is formulated with due regard to the grain
charge fluctuations. The dependencies of the charging frequencies and
effective collision frequencies on dusty plasma parameters are studied in
detail. The analysis of the ionacoustic wave spectrum is presented for the
wide range of the ion collisionality for both nonisothermal and isothermal
plasmas. (Acad. Of the NAS of Ukraine A.G.Zagorodny)

e Momot, A. |, Zagorodny, A. G. & Momot, O. V. A kinetic description of ion-acoustic waves
in collisional dusty plasma: Effects of grain charge fluctuations. Physics of Plasmas 25,
073706 (2018).

On the basis of the developed analytical method, the dependence of
the magnetized plasma particle transverse diffusion coefficient on the
correlation time of random electric fields is obtained. The results of
calculations are in agreement with the data of numerical simulation in a
wide range of correlation times. (V.l. Zasenko, O.M. Cherniak)

e Zasenko, V.l., Chernyak, O.M. Magnetized particle diffusion in a random electric field with
jumping phase. Problems of atomic science and technology 4, 264-267 (2018).

MATHEMATICAL MODELING

It is proved that a risky asset, which evolves according to the law of
discrete geometric Brownian motion, in contrast to the continuous case
generates an incomplete financial market. New convenient research
formula for a fair price of super-hedge for a broad class of payment
functions is found. (N.S. Gonchar)

e Gonchar, N. S. Martingales and super-martingales relative to a convex set of equivalent
measures. Advances in Pure Mathematics 08, 428-462 (2018).

The internal factors that form the exchange rate “hryvnia/dollar” are
established, and proposals are made regarding the macroeconomic policy
of the state to stabilize inflation. (N.S. Gonchar, V.H. Kozyrsky,
A.S. Zhokhin, O.P. Dovzhik)

e Gonchar, N. S., Kozyrski, W.H., Zhokhin, A.S. & Dovzhyk, O.P. Kalman filter in the
problem of the exchange and the inflation rates adequacy to determining factors. Noble
International Journal of Economics and Financial Research 3, 31-39 (2018).
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Taking an excitatory neuron with delayed feedback as an example it is
proven that statistics of activity of a neuron with such a feedback cannot
be presented as Poisson process. (O.V. Shchur, A.K. Vidybida)

e Shchur, O. & Vidybida, A. Relation between firing statistics of spiking neuron with delayed
excitatory feedback and without feedback. arXiv:1811.05403 [g-bio] (2018).

SCIENTIFIC AND EDUCATION CENTER

The Research and Education Center is established as an unstructural
subdivision at the BITP in order to involve the talented young people into
research studies. The Center together with the Department of Theoretical
and Mathematical Physics of Kiev Academic University (KAU) affiliated
to the BITP implements continuous system of education for the gifted
youth. The education system consists of three interrelated parts:
educational work with students 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 2018 the Center organized 4 Schools on modern problem of
theoretical physics for university students and PhD students, regularly
conducted optional courses on physics and mathematics for students of
high schools. In this year the Center also held and financially supported
Experimental Physics Team Olympiad for students of physical and
mathematical high schools in Kyiv.

The Center conducted optional seminars on theoretical physics and
higher mathematics for students of the 1% courses of Physical Faculty of
Taras Shevchenko National University of K%/iv. The scientific seminars on
mathematical physics for students of the 4™ and the 5™ courses has been
conducted regularly under supervision of Dr. M.Z. lorgov.

The Department of Theoretical and Mathematical Physics of KAU
together with Center organized in the BITP the following Schools:

e Winter School on Condensed Matter Physics “Introduction to
Superconductivity Theory’;

e Summer School and Conference for Young Researchers on Modern
Quantum Technologies;
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e School-Seminar on Condensed Matter Physics “Introduction to
Topological Insulators and Topological Semiconductors”;
e KAU-BITP Winter School on Theoretical Physics — 2018.

SCIENTIFIC PUBLICATIONS

Books: 3

. Jles b. I, Toexau O. M., Yepnuwyx C. b. Teopermuni 3acagu
piakokpuctamunux konoiaiB. Kuis: HaykoBa qymka, 2018, 346 c.
Kruchinin S. Problems and solutions in special relativity and
electromagnetism. World Scientific, 2018, 148 p.
Kosupcokuii B., Tumouxo M., Illenoeposcvkuii B. Benuka Ykpaincbka
Ennuxnonenis. TemaTtuunuil peectp racen 3 Hanpsamy «®Dizukay. Kuis,
Ennuknonenuane sumaBHULITBO, 2018, 144 c.

Papers in Journals: 190
Ukrainian journals— 42,
Foreign journals — 148.

CONFERENCES

Winter School on Condensed Matter Physics “Introduction to
Superconductivity”. Kyiv, January 14-19, 2018.

Summer School of Young Scientists Conference on Modern
Quantum Technologies. Kyiv, September 10-14, 2018.
School-Seminar on Condensed Matter Physics “Introduction to
Topological Insulators and Topological Superconductors”, Kyiv,
October 1-5, 2018.

Seminar “Problems of Theoretical Physics™ dedicated to the memory
of O.G. Sytenko. Kyiv, February 12, 2018.

Bogolyubov Readings. Kyiv, February 22-23, 2018.

International Conference “Physics of Liquid Matter: Modern
Problems™ 18-22 May, 2018.

Seminar “Problems of Theoretical Physics” dedicated to the memory
of P.I. Fomin. Kyiv, June 19, 2018.
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Summer School and Conference for Young Researchers on Modern
Quantum Technologies. Kyiv, 10-14 September, 2018.

New Trends in High-Energy Physics. Montenegro, 24-30 September,
2018.

Young Scientists Conference “Problems of Theoretical Physics”.
Kyiv, 4-5 December, 2018.

Bogolyubov Readings. Kyiv, October 4, 2018.

BITP-KAU Winter School on Theoretical Physics — 2018. Kyiv, 24-
28 December, 2018.

Davydov Readings. Kyiv, December 26, 2018.
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