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®YHIAMEHTAJIBHI B3AEMO/III TA
MIKPOCKOIIIYHA BY1OBA PEYHOBHUHMU

3anpornoHOBaHO MOJENb HApOJKEHHS BIPTyaJbHUX (OTOHIB, SKa
0a3yeTbest Ha €(DEKTI CHHXPOTPOHHOTO BUIIPOMIHIOBAHHSI, III0 BUHUKAE Bij
B3a€EMO/II1 KBapKiB 3 KOJEKTUBHHUM KOJbOPOBUM IOJIEM, IO 3a0e3neuye
KoH(paitHMeHT. BusBI€HO, 110 IHTEHCUBHICTh TAaKOTO BHUIPOMIHIOBAHHS
JUIsl Taps4doro cepenouiia posmipom 1-10 gepmi (1110 sikpa3z o4iKyeTbCs B
3ITKHEHHSIX PEJISITUBICTCHKUX 10HIB) € HOyXe OJU3bKOI KUIBKICHO J10
3BUYAHOTO 00’€MHOI0 MEXaHI3My HapO/KEHHS (POTOHIB Ta Ai-JENTOHIB
3a Ttemnepatyp 7=200-300 MeB. Haiimikapimow pucow TaKoTo
MEXaHI3My € BHCOKHW CTYyMiHb moJisgpu3alii (¢OTOHIB. 3HAWIIEHO, IO
BIpTyasibH1 ()OTOHH PO3BUBAIOTH AY>KE MOMITHY CHelU(DIUHY aHI30TPOIIIIO
32 KYTOM PO3IOJALIY JENTOHIB IO BIJHONIEHHIO JO TPUBUMIPHOTO
iMmynecy napu. IlokazaHo, 10 Take BUIPOMIHIOBaHHS  Oyje
HEI30TPOMHUM JIsl HEIEHTPAJIbHUX 3ITKHEHb. SIK pe3ynbTaT, KOeilieHT
CIMNTUYHOI  aHI30Tpomii IS JI-JIEITOHHOI Tapu  OyAe  TaKoX
IOPOMOPIIAHUM 0 EKCIEHTPUCUTETY CTBOPEHOI CHUCTEMH 1 MOXe OyTu
BUMIPSIHUM B €KCIIEpUMEHTI. Taka KyTOoBa aHi30TPOIsl BIJACYTHS B
mexaHi3mi  [pemna-fHa Ta 1HmMX “‘cTaHAApTHUX® 00’ €MOMETPUYHUX
MEXaHi3Max 1 Moryia 0u OyTH, gKkio OyJe 3HaljieHa €KCIEePUMEHTAILHO,
BeTbMU €(EKTUBHHM CHUTHAJIOM YTBOPEHHS KBAapK-TJIIOOHHOI TUTa3MU B
PENSATUBICTCHKUX 3ITKHEHHSAX aJpOHIB Ta BaXXKuX 10HIB. (wi.-kop. HAH
VYkpainu .M. 31H0B €B)
. Goloviznin V., Snigirev A., Zinovjev G. On the anisotropy of thermal di-leptons.
arXiv:1711.05459 [hep-ph].

[IpoananizoBano HaifHOBITHIII JaHi ekcnepumenty TOTEM 3a
eneprii 13 TeB pazom 3 naHuMu Opo MOBHI MEPEPI3H Ta BiAHOIICHHS
peanbHOl YaCTHHU J0 YSABHOI aMIUTITYJIA MPYKHOT'O PO3CISTHHS MPOTOHIB
Ta aHTUMPOTOHIB HAa MPOTOHAX 3a €HEpPrik B3aemonii, OunbmKX 3a 5 ['eB.
HaBeneHo aprymeHTH mpo Te, IO HECHOAIBAHO Majle 3HA4YCHHS
BimHomeHHs: 0.098+0.01, 3naiinene B excnepumenti TOTEM, cBiguuTh
OIHO3HA4YHO MpO TMEPIIEC E€KCIEPUMEHTAIbHE MiATBEPIKCHHS 1CHYBaHHS
«OJIepOHa» B Moro Tak 3BaHOMY MakcuMalibHOMy Burisal. (€.C.

MapTuHOB)
. Martynov E., Nicolescu B. Did TOTEM experiment discover the Odderon?
arXiv:1711.03288v4 [hep-ph]



Po3BHHYTO MOIIETh aAPOH-PE30HAHCHOTO Ta3y 3 BKJIIOUYEHHSIM
edekTiB B3aemojii MK OapioHamu. B Mojeni mpoBeAeHO pPO3PaXyHKH
daykTyailii 6apioHHOI0 YKCJIa — KyMYJISIHTU 3-T0 Ta 4-10 MOPSJAKY — NpH il
3aCTOCYBaHHI1 hi (o LHEHTPATbHUX AIPO-AACPHUX 31TKHEHb.

(M.IL. I'openmTeiin)
. Vovchenko V., Gorenstein M.I., Stoecker H. Ciritical point of nuclear matter
and beam energy dependence of net proton number fluctuations. arXiv:
1711.07260 [nucl-th]

Ha oOcCHOBI 3HaificHOrO pIBHAHHSA CTaHy 13 1HJAYKOBaHUM
MOBEPXHEBUM HATATOM, SIKE JAa€ MOXKJIMBICTh BUWTH 32 MEX1 HAOIMKCHHS
Ban nep Baanbca, nociipkeHO TepMOAMHAMIYHI BIACTUBOCTI aJpPOHHOT
MaTtepii 3 BHCOKOK HaAiMHICTIO B 00OJacTi XiMiduHOro dpizayra s
temneparypu 7-50-170 MeB Ta O0apioHHOro XIMIYHOTO TIOTCHIIIATY
i = 0-770 MeB. 3 onucy ekcnepuMeHTaIbHUX aJPOHHUX MHOKHMHHOCTEU
BIiepiie OyJI0 3HAWACHO PIBHSAHHSA CTaHy (a3u, 10 YTBOPIOETHCA 3a

€HEPriil 3ITKHEHHS SJEp B CUCTEMI LEHTPY Mac Js=4.9-92 I'eB/nykin, Ta
HABEJICHO Baromi aprymMeHTH Ha KOPHUCTh TOro, mo ue — (asza, B sKid
aApoHU € Maibke Oe3macoBi. Lle Moxe cBiIUMTH TPO TeE, MO CydacHi
€KCIEPUMEHTANIbHI JIaH1 MIATBEPAXKYIOTh ICHYBaHHS HE KPUTHUYHOI , a TPU-
kputnuyHoi Toukn B KXJ[ wmarepii. (K.O. byraes, B.B. Carymh,

O.1. Ianunpkuit, uwi.-kop. HAH Yxkpainu .M. 3iHOB €B)
. Bugaev K. A., Sagun V. V., Ivanytskyi A. I., Yakimenko I. P., Nikonov E. G.,
Taranenko A.V. and Zinovjev G. M. Going beyond the second virial coefficient
in the hadron resonance gas model, Nucl. Phys. A, 970, 2018, 133-155.

Me3zonni pezonancu K*(892) 3 wacom xkutts 4-5 pM/C BUKOPHUCTAHO
AK 30HJ IS aHaji3y MPOCTOPOBO-4AaCOBOI KAPTUHHU MPOIIECIB SIAPO-
AIEPHUX 31TKHEHb. 3HAWJEHO, 10 MaiKe TOJIOBMHA IUX ME30HIB
HapOJKYEThCA B afApoHHOMY cepeaoBuini 1 70% NPOIYKTIB IXHBOTO
po3majy B3aEMOJIE 13 cepeoBUIleM. 1{e CBIIUMTh Mpo 1ICHYBaHHS IIIBHOI
aJpOHHOT MaTepii 3 YaCOM KHUTTsI, HE MEHIIIE HDK 5 ¢M/C micis 3aKiHUYSHHS
IpoIiecy aapoHizallli KBapK-TJII0OOHHOI TIa3Mu. YHCI0BI pO3paxyHKH Ii€l
KapTUHU B paMKaX IHTETPOBHOI T1IPOKIHETUYHOI MOJEl MPUBOIATH [0
pe3yJbTaTiB, 10 CIHIBMAaAal0Th 3 JaHuMu ekcriepumenTiB Ha LHC.
(FO.M. Cunrokos, B.M. [IlanoBan)

. Shapoval V.M., Braun-Munzinger P., Sinyukov Yu.M. K*(892) and ¢(1020)
production and their decay into the hadronic medium at the Large Hadron
Collider. Nucl. Phys. A, 2017, 968, 391-402.



[TokazaHo, 110 HeeKCHOHEHIIaTbHA dhopMa AUGPAKIIMHOTO KOHYCA,
CIIOCTEPEIKEHA B MPYKHOMY PO3CISIHHI MTPOTOHIB Ha npuckoproBayui LHC, €
M1TBEP/PKCHHSM HAsIBHOCTI y MPOTOHIB MIOHHOI “‘nIyOM”, TMOB’sI3aHOI 3
aHATITUIHUMU BJIACTUBOCTSMU aMILTITy I PO3CIIOBaHHS.

(JI.JI. €HKOBCBHKUIA)
. Jenkovszky L. , Szanyi I. Tan Chung-lI Shape of Proton and the Pion Cloud,
arXiv:1710.10594

Po3rnsiHyTo KBaHTOBI €()E€KTH OCHOBHOI'O CTaHy B JIpaKiBChKHUX
MaTtepianax, JBOBUMIPHI OJHOIIAPOBl CTPYKTYPHU KOTPUX 3TOPHYTI
BHACJIIIOK JIUCKJIMHAIT B HAaHOKOHYCH. BpaxoBaHO HEHYJBOBUU PO3MIP
JTUCKJIMHAIII, a TPAaHUYHY YMOBY Ha MEXI1 JUCKIMHAIT BUOpPAHO TaKoOIo,
o 3a0e3neyye CcaMOCHPSIKEHICTh TraMuIbTOHOBOrO ormneparopa [lipaka-
Beiins. ¥V Bumaaky BYIJIEIEBUX, KPEMHIEBUX 1 T€pMaHIEBUX HAHOKOHYCIB
MOKa3aHO, IO KBAaHTOBI €(PEKTH OCHOBHOTO CTaHy HE 3aJIeKaTh BIJ
PO3MIpY AUCKJIMHAIlL, Ta 3HAWJEHO YMOBH, KOJIM BOHM HE 3aJICKaTh BIJI

napametpy rpannuHoi ymoBH. (FO.O. Curenko)
. Sitenko Yu.A., Gorkavenko V.M. Non-Euclidean geometry, nontrivial topology
and quantum vacuum effects. arXiv:1711.00450

Ha ocHoBi npenctaBnenHs IlIBiHrepa misi KyJOHIBCHKOI (PYHKIIIT
['piHa BCTAHOBJIEHO MOXJIMBICTh AHAJIITUYHOTO PO3B’SI3aHHS PIBHSIHHS
Jlinmana-IlIBiHrepa mjisi TPUBUMIPHOI KYJOHIBCHKOI MATpPHIll MEPEXOIY
OpU BIJ’MHHUX EHEPrisiX SK y BUMNAJKY BIJIITOBXYBaJIbHOI B3a€EMOAIL 1
I[IJIOYMCIIOBOTO 3HAYCHHS KYJOHIBCHKOTO TMapaMmeTpa, TaK 1 Yy BHUIAIKY
BIIIITOBXYBAJIBHOI 1 MPUTATAIBHOT B3a€EMOJIM 1 HAIIBLUUIMX 3HA4Y€Hb
KyJOHIBChKOTO TlapameTpa (1/2 1-1/2). (B.®. XapueHko)

. Kharchenko V.F. Solution of the Lippmann-Schwinger equation for a partial

wave transition matrix with repulsive Coulomb interaction. UJP, 2017, 62,
No 3, 263-270.

B paMkax MiKpOCKOMIYHOT MOJIEN, SIKa JAJi1 OMUCY BIAHOCHOTO PyXY
KJacTepiB  3aimydae  rinepcpepuuHi  (QyHKIIi, pO3TIASHYTO  Psif
TPUKJIACTEPHUX CUCTEM (4He, Li, 'Be, °Be, 10Be). Bubpano Oyno Taki
TPUKJIACTEPHI CHUCTEMH, SIKI MalTh NpUHAWMI OJWH OlHApHUN KaHal.
Metoro gaHOro JOCHIUKEHHS OyJlo BCTAaHOBUTH, YU MPUAATHI
TieprapMOHIKHU JJIsl OMUCY JIBOYACTUHKOBUX KaHAJIB 1 32 SIKUX YMOB, YU
BOHU TIAXOMATh JIUIIE [JI OMNUCY TPHUKIACTEPHOTO KOHTHUHYYMY.
['onoBHUI pe3ynbTaT MOJSATaE B TOMY, 110 MOKHA BUSIBUTH JIBOKJIACTEPHY
KOH(QIrypalito B  XBWIbOBIM  (QYHKII TPUKIACTEPHOI  CUCTEMU
MICEeB/I03B SI3aHOT0 CTaHy HAaBITh 3 JOCTaTHRO OOMEXEHHM HaboOpoOM
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http://lanl.arxiv.org/find/hep-ph/1/au:+Jenkovszky_L/0/1/0/all/0/1
http://lanl.arxiv.org/find/hep-ph/1/au:+Szanyi_I/0/1/0/all/0/1
http://lanl.arxiv.org/find/hep-ph/1/au:+Tan_C/0/1/0/all/0/1
http://lanl.arxiv.org/abs/1710.10594

rinepcepuyHux (QYHKIIN SK 3a TIIEPMOMEHTOM, TakK 1 3a Timep-
pamianbHUMU  30ymkeHHIMU. [IpogeMOHCTpOBaHO, MO BIIACHI CTaHU
TPUKIIACTEPHOTO TaMIIbTOHIAaHY MAalOTh IIPaBHIIbHY AaCHMIITOTHYHY
MOBEIHKY SK JJIsS 3B’S3aHUX CTaHIB, IO JIKATh i JBOKJIACTCPHUM
MOPOTroM, TaK 1 JUIsl CTaHiB JBOKJIacTepHOro kKoHtunyymy. (FO.A. Jlamko,
['.®. dininmnos, B.C. BacuneBcbkuii)

. Lashko Yu.A., Filippov G.F., Vasilevsky V.S. Microscopic three-cluster model

of °Be. Nucl. Phys. A, 2017, 958, 78-100.
. Vasilevsky V.S., Lashko Yu.A., Filippov G.F. Two- and three-cluster decays of

light nuclei with the hyperspherical harmonics. arXiv:nucl-th/1706.04172
(submitted to Phys. Rev. C).

Ha ocHOBI mpocToi (eHOMEHOJOTIYHOI MOJENl 3a MPUITYIICHHS
OJIHOIIIOHHOTO OOMIHHOTO XapakTepa SAepHUX CHUJ, BCTAHOBJICHO 3B’ SI30K
MDK  pI3HUMH  TIOH-HYKJIOHHUMH  KOHCTaHTaMH  3B’s3Ky,  IIIO
XapakTepu3yloTh  HYKJIOH-HYKJIOHHY  B3aemonito. [lokazano, 1o
MOPYILICHHS 3apsI0BOI HE3aJICKHOCT1 MOH-HYKJIOHHUX KOHCTAHT 3B’SI3KY
MOBHICTIO OOYMOBJICHO PI3HUIICIO MAcC 3apsiP>KEHOTO Ta HEUTPaAILHOIO Ii-
ME30HIB 1 BI/IMIHHICTIO MacH MPOTOHA BiJ Macu HelTpoHa. (B.O. babenko,
M.M. IletpoB)

. babenxko B.A., Illempos HM. O cBs3u MEXIy 3apsI0BOM M HEHUTpaIbHON
KOHCTAaHTaMU MHUOH-HYKJIIOHHOW cBsizn B Mozenu FOkaBbl. Ilucema B DUAS,

2017, 14, Ne 1, 26-309.

bo3e-koHIeHCaTHI MOJeNl TEMHOI MaTepii € JOCUTh MNOMYJISIPHUMU,
OJIHAK MarOTh 1 JeK1 HEJOMIKU. MU po3risiaeMo Mojielb (-bose-rasy, 1o €
nedopmartiero mojeni boze-razy (bI') 3 parioHaqTbHUM TUIIOM HEJ1HIHHOCTI
1 npu ¢=0 nepexoauts y moaeab bI'. B pamkax TepMoauHaMigHO1 reoMeTpii
mozeni u-bI' o0uuciaeHo CkalsspHy KPUBUHY 1 BUSBIJICHO i CUHTYJISIPHICTD,
110 BKa3y€ Ha HasIBHICTb KOHJIEHCATYy B cUCTeMI u-0030H1B. Ha 0CHOBI 1IbOTO
(pakTy Ta 1HIIMX BAXKJIMBHUX BJIACTUBOCTEW u-bo3e-ra3zy, mo AaroTh NEBHI
nepeBaru MOPIBHSAHO 3 Mojeio bl', 3amponoHOBaHO 3aCTOCYBaHHS (-
nehOopMOBaHOT CUCTEMH SIK MOJIeNIl €(PEKTUBHOTO OIMUCY «TEMHOI MaTepiiy,
aka oTouye KapiaukoBi ranaktuku. (O.M. 'aBpunuk, LI Kauypuk,
M.B. Xenamsinmi, A. HazapeHko)

. Gavrilik A.M. , Kachurik I.1. , Khelashvili M.V. , Nazarenko A.V. The use of p-
Bose gas model for effective modeling of dark matter. arXiv:1709.05931

Jnst  omHoBumipHoro  piBHsHHS  lllpeninrepa, 1mo  onucye
TyHEJIIOBAHHS €JIEKTPOHIB Uepe3 JIBO- a00 TPHUIIAPOBY TE€TEPOCTPYKTYPY, B
OJTHOTOYKOBOMY HAOJIMKEHHI BHUSBJICHO 1 JCTaJbHO OIHMCAHO €(eKT


https://arxiv.org/find/cond-mat/1/au:+Gavrilik_A/0/1/0/all/0/1
https://arxiv.org/find/cond-mat/1/au:+Kachurik_I/0/1/0/all/0/1
https://arxiv.org/find/cond-mat/1/au:+Khelashvili_M/0/1/0/all/0/1
https://arxiv.org/find/cond-mat/1/au:+Nazarenko_A/0/1/0/all/0/1
https://arxiv.org/abs/1709.05931

pO3rajy’>KE€HHS PE30HACHUX PIBHIB TYHEIIOBAHHS Ha 3J1YE€HHI MHOXXUHH,
K1 MalOTh BHUIJISIA KPUBHX a00 MOBEPXOHb B 3aJICKHOCTI B JBOX YH

TphOX IIapiB cTpykTypH. (O.B. 3o010Taprok)
. Zolotaryuk A.V. Families of one-point interactions resulting from the squeezing
limit of the sum of two- and three-delta-like potentials. J. Phys. A: Math.
Theor., 2017, 50, 225303 (19pp).

[To6ynoBano po3B’si30k mis cuctemu Oymki-Cysyki-Lyau panry N
13 N CHUHTYJSIPHUMHU TOYKaMu 4epe3 KoHpopmH1 Omoku Wy-airedpu 3
neHtpaibHuM 3apsgoM C=N-1. Il KOHCTpyKIlii BUKOPHUCTOBYE pi3HI
BJIACTUBOCTI KOHPOpMHUX OnokiB Wy-anreOp. Xoda Il BJIACTUBOCTI €
no0pe BigoMUMHM, YyacTUHY 3 HuX Juisi N>3 mu goBenu Bnepmie: (1) mms
JOBUIBHOTO IIEHTPAJBLHOTO 3apsiay 3HAWICHO PEeayKII0 JIOBLIBHUX
TPUTOUKOBUX  KOH(MOPMHUX  OJIOKIB 7O TEBHOTO MIHIMAJIbHOTO
He3anexxHoro Haoopy; (2) mius C=N-1 3HaiigeHo mnpaBwia BinOOpYy s
TPUTOUKOBUX KOH(MOPMHUX OJIOKIB, SKIIO OJHE 3 TOJIB € BUPOKEHUM;
(3) moBeaeHo dopmyay ISl YOTUPUTOYKOBUX KOH(POPMHHUX OJIOKIB 3
OJIHAM HAaIlIBBUPO)KCHUM Ta OJHUM BHPO/DKCHUM IIOJISIMH depe3
y3aranbHeH1 rinepreomerpuuni ¢pyukuii. (IL.T. I'aBpunenko, M.3. lopros)

PI3UKA TBEPAOI'O TIVIA

[TokazaHo, M0 XapakTEPHOIO PHUCOK JABOBUMIPHHUX CHCTEM, Kl
npoxXoaaTh N MOCIIIOBHUX TOMOJIOTTYHUX nepexoiB Jlidummis, € nossa
MiKIB €HTPOIli Ha YaCTUHKY 3 KBAHTOBAHOIO aMILUIITYJOI0 NMPU HU3BKUX
Temnepatypax. OTpuMaHO 3arajibHUM BUpa3 ISl €HTpomii sK (PyHKIT
XIMIYHOTO TTOTEHIIIany, TEMIIEPATypPH Ta aMIUTITYU IIUIUH Y T1PAKIBCbKUX
Martepiasiax. BcepeauwHi MeHIO1 31 IIIIMH, 3aJIKHICTH BiJ] XIMIYHOTO
NOTEHLIy MICTUTh MIHIMyM Ta MK n0o0mu3y Touku [lipaka.
3anporoHOBaHO  E€KCHEpUMEHTaJIbHE  BUMIPIOBAaHHS  BCIX  IUX
0COOJIMBOCTEH B EKCIMEPUMEHTAX 3 MOJIYJISIIEI0 TEMIEepaTypu 3pasKiB

(C.I'. lapamnos, ui.-kop. HAH Ykpaiuu B.I1. I'ycunin)
. Tsaran V.Yu., Kavokin A.V., Sharapov S.G., Varlamov A.A., Gusynin V.P.
Entropy spikes as a signature of Lifshitz transitions in the Dirac materials.
Scientific Reports, 2017, 7, 10271.

[lokazaHo, 10 KOPEKTHE BHU3HAYEHHS EJIEKTPUYHOTO CTPyMy B
XipadbHIM KIHETUYHIA Teopil /Jisi BEHJIIBCBKUX MaTepiajiB TMOBUHHO
BKJIIOYaTH J10JaHOoK YepHa-CaitMoHca, 1110 pOOUTh TEOPil0 y3roKEHOI 3
JIOKaJBbHUM 30€pEKEHHSIM EJICKTPUYHOTO 3apsy B €JIEKTPOMArHETHOMY
noJIi 1 MCEeBIOEIECKTPOMArHETHOMY TIOJIi, 1HAYKOBAaHOMY Jedopmariisimu.
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JlocmimKeHo 4acTOTH KOJIGKTUBHUX MOJ Y BEHJIIBCBKMX MaTepiaiax B IUX
noJisix. BcTaHOBNIEHO, 10 X04Ya YacTOTa MOB3JI0BXKHBOT KOJIEKTUBHOI MOJIH
CITIBIAJIA€ 3 JICHIMIOPIBCHKOIO YaCTOTOMO, I MOJIa € HE3BUYAHHOIO TOMY,
IO XapaKTEepPU3YEThCS OCHMWISAIIEI0 HE TUIBKM TYCTHMHH EJICKTPUYHOTO
CTPyMY, @ TaKOXX TyCTHHHU XipaJbHOTO CTpymy. OCHWISIii TyCTUHU
XipaJdbHOTO CTPYMY BHHHMKAIOTh BHACIIIOK  XIpadbHOrO  €(deKTy
pO3aiIeHHs. 3HANAEHO, [0 YaCTOTH MOMEPEYHUX MOJ] PO3IICTUIIOIOTHCS B
MarHeTHOMYy TOJi, 1 1€ Ja€ MOXJUBICTh EKCIIEPUMEHTAIBHOTO
BUMIPIOBAHHSI 4acTOT IUJIa3MOBHUX KOJIMBaHb y BEWJIIBCBKHUX MaTepiajiax.

(E.B. T'op6ap)
. Gorbar E.V., Miransky V.A., Shovkovy I.A., Sukhachov P.O. Consistent chiral
Kinetic theory in Weyl materials: chiral magnetic plasmons. Phys. Rev. Lett.,
2017, 118, 127601.

[loOynoBaHO 3MiIllIaHYy CHUCTEMY T[OYAaTKOBUX Ta IPOMIXKHUX
NOJIbOBUX (PYHKINIM 71 1HTEerpoBHOI HemiHiMHOI [IIpromiHrepiBchbkoi
CUCTEMHU Ha TPUKYTHIN OpabunuacTtiil rparul. [lokazaHo, mo B TepMiHax
TaKuX MOJILOBUX (PYHKIIHM CHCTeMa PO3ILICTUIIOETHCS Ha JB1 MIJCUCTEMU 3
SAKICHO BIJIMIHHUMM BJIACTMUBOCTSIMU 30y/)Ke€Hb. BCTaHOBIIEHO SIKICHY
3MIHY TMHAaMIYHHUX PEXUMIB CUCTEMH MPHU Mepexo/ii (POHOBOro mapamerpa

yepes kputuuHy Touky. (O.0. BaxneHko)

. Vakhnenko O.0. Semi-discrete integrable nonlinear Schrodinger system with
background-controlled inter-site resonant coupling. J. Nonlin. Math. Phys.,
2017, 24, No 02, 250-302.

. Vakhnenko O.O. Distinctive features of the integrable nonlinear Schrodinger
system on a ribbon of triangular lattice. UJP, 2017, 62, No 03, 271-282.

HAHO®I3UKA I HAHOTEXHO.JIOI'T

JochimkeHo KIHETUKY (OpMYBaHHSI €JIEKTPOJIOMIHECHEHIT Y
HAHOCHUCTEMax MeTall-MOJIeKyJia-MeTajl 13 CUMETPUYHUMH Ta aCUMETPUY-
HUMH 3B’SI3KaMH MOJICKYJIM 3 €JIEKTPOJaMH Ta IOKa3aHO, IO ONTHYHO
AKTUBHMI CTaH MOJIEKYJIM BWHUKA€E 3a paxyHOK Iepeladl eHeprii
€JICKTPOHA, 10 MEPEHOCUTHCS MOJIEKYJIl SIK CTPUOKOBHUM IILIIXOM, TakK 1 B
pe3yJibTaTi HENPYXXHOTO TYHENIOBaHHS e€JeKTpoHa. Jlia MosekyJ-
XpoMo(opiB 3HAWJIEHO YMOBHM MOCHJCHHS €JEeKTPOIIOMIHECIICHIIT 3a
paxyHOK SIK 3aMiHU 1HTepdeicy, Tak 1 3MIHH E€HEPreTHYHOTO CIEKTPY

monekynu (wi.-kop. HAHY E.I'. [letpos, B.O. Jleonos, €.B. IlleBueHko).
. Petrov E.G., Leonov V.O., Shevchenko Ye.V.. Electrofluorescence polarity in a
molecular diode, JETP, 2017, 125, No 5, 856-874.
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HochimkeHno 0coO0IMBOCTI penakcaili eHeprii  eJIeKTpOHIB Ha
KOJMBaHHIX TIpaTku B Meranax. OTpUMaHO aHamITU4YHY (QopMymny s
BTpAT €JIEKTPOHHOI €HePrii 3a OJMHUIII0 Yacy, HE0OXiaHOI Il 30y IKECHHS
aKyCTUYHUX KOJIMBaHb TIpaTku. [loka3zaHo, 110 BeIWYMHA TMOTJIUHYTOI
IPaTKOI0 TMOTYKHOCTI BHU3HAYAETHCS CIIBBIJHOIICHHSMU TEMIIEPATYP

Jlebasi 1 rpaTKu Ta rpaTku 1 enekTpoHHoi Temneparypu (M.I. ['puropuyk).
« ITpucopuyx M. Penakcauiss eHeprii 3B’A3Ky €NEKTPOHIB 3 (OHOHaAMH B

MeTtanax. Meramnodusuka u Hosetimme Texunomorum, 2017, 39, Ne 11, 1411-
1419.

Hecramionapny Tteopito (yHKI[IOHaTYy TYCTHUHH 3aCTOCOBAHO JIS
3’sICYyBaHHS MEXaH13MIB HUKJ13a1lli POTOXPOMHHUX MOJEKYJ AidypuieTeHy,
Mo iX JOCHIDKyBaIM MeToaamMu (EeMTOCEKYHIHOI crekTpockomii. Ha
OCHOBI PO3pPaxOBaHMX CIEKTPIB 30Yy/KE€Hb, MOBEPXOHb MNOTEHIIAIBHOI
eHeprii Ta 0ap’epy MmepeMHUKaHHS U1 PeaKIiii MUKIi3alli 3amporoHOBaHO
MOJIEb PEJIAaKCAIIHHOIO MEepPexXOay BiA BIAKPUTOI O 3aKpUTOI (Gopmu
MOJICKYJIM  NiQypUJIeTeHy TIpU OMNPOMIHEHHI CBITJIOM 3 PI3HUMH

3HaYEHHSAMU JOBKUHM XBUJ1 HarHiTanHA (O.JI. Kanmitanuyk).

. Khodko A., Khomenko V., Shynkarenko Y., Mamuta O., Kapitanchuk O.
Sysoiev D., Kachalova N., Huhn T., Snegir S.. Ultrafast ring-closing reaction
dynamics of a photochromic furan-based difurylethene. Chem. Phys. Lett.,
2017, 669, 156-160.

®I3UKA M’SIKOI PEHOBUHHU

3anponOHOBAHO HOBUM MEXaHI3M YTBOPEHHS TOYKOBUX MYTAallli B
O1loJoTiYHMX 00’€KTaX, IKMH BpaxoBye (IIyKTalliHy MOSBY B MOJABINHIMI
ciipani JIHK npu BiAKpUTHUX MOJIEKYJIOI0 BOJAY KOMIUIEMEHTapHUX nap. B
paMkax MeToay (YHKIIOHAAy TYCTHHM IIpOaHali30BaHO MOXKJIUBI
nepexoau MPOTOHIB Yy HpuBiAkpuTid mapi A-T Ta po3paxoBaHO iXHi
eneprii. IlokazaHo, 1O B pa3l YTBOPEHHS MPUBIIKPUTOI TapH,
HEMpaBWIbHI ~ TayTOMEpHI (OpPMU  HYKJIETHOBHMX OCHOB  MOXYTh
CTal1I13yBaTUCS 1 CIYTYBaTH JHKEPEJIOM BUHUKHEHHS TOYKOBOI MyTallii.
Ouinena MoBipHICTh Takoi myTalii B JIHK (10'10-10'11) MOSICHIOE BiJIOMI
excnepuMeHTanbH1 pe3ysbraTtu. (E.C. Kpsiuko, C.H. BoyikoB)

. Kryachko E.S., Volkov S.N. On the Mechanism of Facilitation of Spontaneous

Mutation in Water-pre-opened A-T Base Pair. 5-th Intern. Conf.

“Nanobiophysics: Fundamental and Applied Aspects”, October 2-5, 2017,
Kharkiv, Ukraine. Book of Abstracts, p. 110.



3 MOSIBOIO OJHOMOJIEKYJISIPHOT CIIEKTPOCKOIIi BHUCOKOi PO3ALIHHOI
3IaTHOCTI Ta MOXJIMBOCTEH CIIOCTEPEIKEHHS 3a PEAKIIECI0 MOOJAUHOKUX
€H3UMIB, a TaKOX KEpPyBaHHS pEXUMaMU IXHbOTO (PYHKIIIFOBaHHSI,
BHUHUKJIA HaraJibHa MoTpeda meperisany Mex NpuAaTHOCTI KJACUYHUX CXEM
(depMEeHTaTUBHOTO KaTajidy 1 BIAXWIEHb B HHUX. 3a JIOMOMOTOIO
PO3pOOJICHOTO CTOXACTUYHOI'O TIJIXOJy BUKOHAHO TEOPETUYHUM aHalli3
KIHETUKA OCHOBHHX CXEM MIXaeICIBCbKOrO THUIY 3 YpaxyBaHHAM
IUHAMIYHOTO Oe3namy K y BUIBHOMY (EepMeHTI, Tak 1 (epMeHT-
CcyOCTpaTHOMY KOMILJIEKC] Y BUMAJAKaX AUCKPETHUX HAOOpiB KOHpOpMaILIiif
a0 & OOMEXEHOi CTPyKTypHOi nudysii. 3HalileHO HOBI, 1HOMI KOHTp-
IHTYITUBHI 3aJIEKHOCTI IIBUJKOCTI YTBOPEHHS MPOAYKTY BiJ KOHIIEHTpALlii
cyocTpaty 1 mapameTpiB peakiiiinoi cxemu (JI.M. Xpuctodopos).

. Christophorov L.N. Modern approach to induced fit and Michaelis-Menten's
scheme. 2017 (naoicnano oo Biophysical Journal).

TeopeTnuHo 1ependaYeHO Ta EKCIEPUMEHTAIbHO MIATBEPIKEHO
1CHYBaHHS B3a€MOJi1 KyJOHIBCHKOTO TUITY M1 KOJOITHUMH YACTUHKAMH B
HEMATUYHOMY pIIMHHOMY KpucTaidl. BUHUKHEHHS Takoi B3aeMOil
0OyMOBJICHO TMOPYIICHHSM BCIX €JIEMEHTIB CHUMETpii B PO3MOILIL
MPY>KHOTO TIOJISI AUPEKTOPA HABKOJIO OKPEMOiI YaCTHHKH, IO 1HIYKYETHCS
rPaHUYHMMM yMOBaMHM Ha IMOBEPXHI caMoi 4YacTUHKHU. (wi.-kop. HAH

VYkpainu b.1. JleB)

. Beom-Kyu Lee, Sung-Jo Kim, Jong-Hyun Kim, Bohdan Lev. Coulomb-like
elastic interactions as result of symmetry breaking in a nematic liquid crystal
colloids. Nature, Scientific Reports, 2017, 7, article number: 15916, doi:
10.1038/s41598-017-16200-z.

3anpoOnOHOBAHO MEXAaHI3M PYXYy KOJOIJHUX YAaCTUHOK B PIIUHHOMY
kpuctaiai 3 nedopMoBaHUM TMojneM nupektopa. IlokazaHo, mo He BCi
nedopmariii mpy»KHOTO TOJIsI OTHAKOBO BIUITMBAIOTh HA TPAHCIALINHUN PyX

KoJoimHuX yacTHHOK. (wi.-kop. HAH VYkpainu b.1. JleB)
. Beom-Kyu Lee, Sung-Jo Kim, Bohdan Lev, Jong-Hyun Kim. Motion of a
colloidal particle in a nonuniform director field of a nematic liquid crystal.
Phys. Rev. E, 2017, 95, 012709.

3anponoHOBaHO CTAaTHUCTHUYHE OIMCaHHS HEPIBHOBAXHUX
caMOrpaBiTyBaJibHUX cuUcTeM. OTpUMaHO PIBHAHHS CTaHy Ta MPOCTOPOBY
3QIEKHICTh TYCTHHH 1 Temneparypu 3 (GOpPMYBaHHSIM MPOCTOPOBO

HEOHOPITHOTO po3moiny yacTuHOK. (wi.-kop. HAH VYkpainu b.1. Jle)
. Lev B.l,, Lev S.B. Non-equilibrium dynamic of a Universe formation. Mod.
Phys.Lett. A, 2017, 32, No 30, 1750165 (8 pages).
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3anpornoHoBaHo (QopMalli3M OIMUCY PIBHOBAXHOTO 003e-rasy Ha
OCHOBI pO3TJIALYy B MaKpPOCKOMIYHOMY, aje CKIHYEHHOMY 00’emi.
HasBHicTh  KOHAeHcaTy  bo3e—AiiHIITaliHa  BpaxOBYEThCA  4Uepe3
HEJlarOHAJIbHUIM JaNbHIA TOPSAOK MPH MEpPeXojil 10 TEPMOAMHAMIYHOT
rpanuill. Ha mifi ocHOBI 3A1HCHEHO ONMMCAHHS BUPOKEHOTO 003e-ra3y 3
NeIbTa-MOJIOHUM  MOTEHIIAJIOM  B3a€EMOJIIi 3  BUKOPHUCTAHHSIM
caMoy3rojipkeHoro HaOmwkeHHs: Xaptpi—®Poka. OTpumaHO $BHI BHpas3u
JUIsI  €HEPreTUYHUX CIEKTPIB OJHOYACTUHKOBHUX Ta  KOJEKTUBHHUX
30yI’K€Hb, 110 BPaxOBYIOTh €(PEKTH, 0OYMOBJIEHI TOTOXKHICTIO YaCTHHOK.

(akan. HAH Ykpainu A.I". 3aropoHiii)
. Bobrov V.B., Zagorodny A.G., Trigger S.A. Another approach for obtaining the

excitation spectra in degenerate Bose gases with delta-shaped interaction
potentials. Low Temperature Physics, 2017, 43 (3), 343-350.

3anmporoHOBAaHO 1 TOYHO PO3B’SI3aHO  MOJEIb  HEJHIMHOTO
OCIMJISITOpAa 3 MAacol0, 3aJeKHOI0 BIJ KOOpPAMHATH, a00 KOedili€eHTOM
IPY)KHOCTI, 3alIe)kHUM Bia mBuakocTi. [ToOynoBano mepepi3u [lyankape i
3HaWJIEHO YMOBM MOXJIMBOI CTOXaCTMYHOCTI B TMIOBEMIIHIIl TaKOTO
ocuunaropa. (akag. HAH Vkpainm A.l 3aroponniii, wi.-kop. HAH

VYkpainu b.1. JleB, B.b. Tumuuiun)
. Lev B.l., Tymchyshyn V.B., Zagorodny A.G. On certain properties of nonlinear
oscillator with coordinate-dependent mass. Physics Letters A, 2017, 381, 3417-
3423.

JIs mMpoKOro Kiacy HEWPOHHUX MOJENIeM MaTeMaTHYHO CTPOTo
JIOBEACHO, IO AaKTHUBHICTh TajibMiBHOTO HeHpoHa i3 mBuakuMm Cl-
NOAIOHUM THUIIOM TaJIbMyBaHHS Ta 13 3aTPUMAHUM 3BOPOTHIM 3B’S3KOM,
CTUMYJIOBAHOTO CTOXaCTUYHUM IPOIIECOM BIJTHOBJICHHS, €

HeMmapkoBcbKkoro. (O.K. Bigubina).
. Vidybida A.K. Output stream of leaky integrate-and-fire neuron without
diffusion approximation, Journal of Statistical Physics, 2017, 166, 267-281.

3anponioHOBaHO (I3UYHUM MEXaHI3M peaykiii iHdopmarlii B
peBepOepaTHBHIN  HEHPOHHIM MeEpeXl Yepe3 CXOKEHHS  PI3HUX
JUHAMIYHUX TPAEKTOPIA B OJHY 3 HACTYNHUM BUXOJOM Ha MEPIOAUYHUN
pexumM. BcTraHoBieHO, 10 HEOOXIAHOI TMEPEAYMOBOIO I CXOJKEHHS
TPAEKTOPIM € TOCTPUIM HEHpOoHIB Mepexi. JlIs mupokoro Kiacy
HEHPOHHUX MOJECIIeH raJbMIBHOTO IMITyJIbCHOrO HelipoHa i3 mBuakuM Cl-
NOAIOHMM THUIIOM TAJIbMyBaHHSI Ta 13 3aTPUMaHUM 3BOPOTHIM 3B’SI3KOM
BCTAHOBJICHO MOKJIUBICTh TPEACTABICHHS BHUXIJHOTO CTOXACTUYHOIO
IpOIeCy Yepe3 XapaKTEPUCTUKHU JIIHIT 3BOPOTHHOTO 3B’SI3Ky 1 BHX1JIHOTO
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CTOXAaCTHUYHOI'O MpOIECy HeMpoHa 0e3 3BOPOTHHOTO 3B’S3KYy. BuBeneHo

aBH1 opmynu Takoro npeactasienHd. (O.K. Binu6ina, O.B. Ilyp).
. Vidybida A.K., Shchur O.V. Information reduction in a reverberatory neuronal
network through convergence to complex oscillatory firing patterns,
Biosystems, 2017, 161, 24-30;https://doi.org/10.1016/j.biosystems.2017.07.008

[IpoBeneHO MoOjENIOBaHHS METaOOJIYHOTO Mpolecy B KIITHHI 3
BUKOPUCTAaHHAM TmeperBopeHHss Dyp’e Ta 1oOyaoBHM  TicTOrpam
1HBaplaHTHUX MIpP XaOTUYHUX aTPaKTOpiB. 3HAWIEHO HEOOXITHY KUIBKICTh
rapMOHIK, OTHO3HAYHO BiJ0OpakaIbHUX HAWCKIAAHIIINN PEKUM TUBHOTO
arpakropa. JlocmipkeHo 3ajeXHICTh BHUJY aTpakTopa BiJ PO3MOALTY i
BEJIMYMHU TapMOHIK y crektpi Dyp’e. [neHTHdIKOBaHO TapMOHIKH, IO
bopMyIOTh JIaMiHApHY 1 TYpOYJIEHTHY YacTUHHM TPAEKTOPIli aTpakropa.
[ToOynoBaHO ricTOrpaMM MPOEKIIM 1HBApIaTHUX MIp OCHOBHHUX BH/IIB
JMBHUX aTPAKTOPIB CUCTEMU Ta JOCIIDKEHO I1XHIO 3aJ€XKHICTh BIJI
dazosoro noprperty. (I'puuaii B.I)

. Grytsay V.l. SpectralAnalysis and Invariant Measure in the Study of a

Nonlinear Dynamics of the Metabolic Process in Cells. Ukr. J. Phys., 2017, 62,
No 5, 448.

3anpornoHOBaHO MOJEb JUIsl TEOPETHUYHOIO OIMHUCY aTMOC(EPHOro
KaHaly Tmepenadi 1H@opmalii KBaHTOBUM CBITJIOM. IIpoananizoBaHo
eKCTICpUMEHTANBHI JaHi IS pO3MmoAiTy WMoBipHOCTI mpomyckanHs (PDT)
U1l PI3HUX TOTOJAHUX YMOB (JIolI, MpsKa) Ta 4Yacy AoOu (J€Hb, HiY).
TeopeTnuni ta ekcriepuMmeHTanbHl KpuBl st PDT goOpe y3romxyroTbes
Mk coOoto. IIpoaHanizoBaHO TaKOX BIUIMB MOTOAHUX YMOB Ha KBAaHTOBI
BJIACTHUBOCTI CTHUCHYTOI'O CBITJa Ta TMEpPEIUIyTaHUX TayCOBUX CTaHIB.
[TokazaHo, IO TEBHI MOCTCEIEKI[IMHI MPOUEAYPH MOXKYTh 3MEHIIUTH
KJIACUYHUHN IIIyM 1 TOKPAIIUTH 31MCHEHHS KBAHTOBUX KOMYHIKAIIMHUX

npotokoiB. (/1.FO. Bacunbes)
. Vasylyev D., Semenov A. A., Vogel W. Free-space quantum links under diverse
weather conditions. Phys. Rev. A, 2017, 96, 043856.

ACTPO®IZUKA TA KOCMOJIOI'TA

Jlns 3°sscyBaHHS MPUPOIU JiHIT Ha eHeprii 3.5 keB omnpaimpoBaHo BCi
nyOJIiYHO JOCTYIHI crnoctepexeHHs obceparopii XMM-Newton 19
CKYMMUEHb TaJaKTUK 3 HAWOILIbIINM OYIKYBAaHHM ITOTOKOM BIiJl pO3MaaTy
TeMHOi MaTepii. Bigbip 00’ekTiB IpyHTyBaBCsA Ha BiAOMUX MPOPiIsLx rajio
TeMHOi mMatepii. KoMOiHOBaHI CieKTpU 00’€KTIB, MOAECIIOBAIUCH SIK Cyma
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https://doi.org/10.1016/j.biosystems.2017.07.008

HETMEePEePBHOTO CIEKTPY IIJIa3MH 1 BIIOMUX acTpodiznuHux niHiNA. Briaau
BiJl cla0KuX acTpo(i3UyHUX JIiHIM OOMEXKYBAJIUCh 3BEPXY, BUXOASYM 3i
3Ha4Y€Hb MOTOKIB JOCTOBIPHO 3apeeCTpOBAHUX acTpodizuuHux JiHiA. B 6
CIIEKTPax 3apeeCTPOBAHO MEPEBUIICHHS 31 CTATUCTUYHOIO 3HAYYIIICTIO Ha
piBHI >20 1 monoxeHHaM JiHii 3.56 £ 0.02 xeB. [leranbni cumynsimii
MOKAa3yIOTh OIIIHKY KOMOiHOBAaHOI 3HAYyIIOCTI CHTHaly, IO JOPIBHIOE
akHaniMeHIe 2.6c. Orminka 3poctae A0 3.1c mpu BpaxyBaHHI PO3KHIY
IIEHTPOIIB 3a eHeprisMu. MoieroBaHHs 3aJI€KHOCTI TOJIOKECHHS JIIHIT B
CHUCTEM1 BUIIPOMIHIOBaYa BijJ YEPBOHOI'O 3MIIICHHS 00’ €KTY IMOKAa3ye, 1110
acTpoizuuHa TPUPOJIa CUTHATY Kpalle Y3TOKYEThCS 3 JaHUMH, aHIK
IHCTpyMEHTaJlbHA MOpUpPOJa. [HTEepmpeTaliss CUTHAIY SIK JIiHII po3nangy
TEMHOi  Marepii Jae€ dYac JKUTTA YaCTMHKM TEeMHOI  Marepii
12(3.2-5.3)><1027 CeK, M0 UUIKOM VY3rOJUKYETbCA 3 MONEPEIHIMU
crioctepexxendsimu JHii. (.A. SAxyooBcbkuii, [I.O. CaBueHKO)

. lakubovskyi D., Bulbul E., Foster A., Savchenko D., Sadova V., “Testing the

origin of ~ 3.55 keV line in individual galaxy clusters observed with XMM-
Newton. Phys. Rev. D. (submitted).

PI3UKA IIJIASMOBUX ITPOLLECIB

JocnimkeHo  nongpusanidiHi  epexkTh TOpu B3aeMOAIl  JIBOX
3apsiPKEHUX ~ YaCTMHOK ~ CKIHYEHHOTO  po3MIpy,  BMIIIEHUX B
1a3MoBonoiiOHe cepepoBuile. Po3paxyHKM cuiM B3aeMOJil YaCTUHOK
BUKOHAHO SIK 32 MPUIYIIEHHS, 0 YaCTUHKU MaloTh (DIKCOBAHUU 3apsf i
HE MONIMHAIOTH €JIEKTPOHIB Ta 10HIB 3 MJIA3MOBOTO OTOYEHHS (3apsKEHI
KOJIOTAHI CyCIeH31i), TaK 1 JUIsl BUMAJKy CaMOY3TOJKEHOTO 3apsiaKaHHS
NOPOUIMHOK JIA3MOBUMU CTpyMamu (3amopoiieHa mia3ma). [lokazano, mo
B IEpLIIOMY BHUIIAJKy Ha BEJIUMKUX BIJCTAHIX CHJIA B3aEMOJIIL Mae
eKpaHOBaHy Je0a€eBy acUMNTOTY, a [JJs MOPOIIMHOK — KYJOHOBY.
Po3paxoBaHo epeKTUBHI 3apsiIu, IO OMUCYIOTh TaKy B3a€MOJII0 Ta YMOBU
ONMCAHHS CHJIM B3aEMOJIl B TEpMiHaX €(PEKTUBHHUX ITOTCHIIATIB. (aKa.
HAH Vkpaiau A.I". 3aroposHiii)

. Momot A.l., Zagorodny A.G., Orel I.S.. Interaction force between two finite-

size charged particles in weakly ionized plasma. Phys. Rev. E, 2017, 95,
013212.

[IpoananizoBaHi MOXJUBI CTPYKTYpU B CHCTEMI IIOPOIIMHOK B
c1a0oMoHI30BaHI TMJ1a3Mmi. 3HAWJEHI MapaMeTpu MOXKIUBUX CTPYKTYP
BIJIMOBIJIAIOTh  €KCIIEPUMEHTAJIbHO crnocTepexyBanuMm. (akag. HAH
Vkpainn  A.I\ 3aropomniit, un.-kop. HAH  VYkpainu  B.L Jles,
B.b. Tumuuimg)
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. Lev B. I, Tymchyshyn V. B., Zagorodny A.G. Potential energy analysis for a
system of interacting particles arranged in Bravis lattice. Ukr. J. Phys., 2017,
62, 217.

Posrnsinyto nudysito  3apsaKeHMX YAaCTUHOK B CTaTUYHOMY
BUMAJAKOBOMY  €JIEKTPUYHOMY TIOJ1 TMOMEPEK MAarHeTHOro  IMoJs.
3anponoHOBAHO HOBUM CIOCIO 3aMUKAaHHS CTATUCTUYHOTO PIBHSIHHS, SIKE
onucye AuQYy3il0 YaCTMHOK B 3aMOPOXKEHOMY IO 3 YypaxyBaHHAM
e(eKTIB 3aXOIUICHHS YaCTUHOK Ta CKIHUEHHOTO JIApMOPOBOTO pajiiycy 0e3
MPUITYIIEHHS PO HOTro MaiicTh. BUKOHAHO MpsiMe YMCIOBE MOJICTIOBAHHS
1 MOKa3aHO, 1[0 CTATUCTUYHI XapaKTEPUCTHUKHU, 3HAWMECHI SK PO3B’SI3KU
AQHAJIITUYHOI MOJICN, Y3TOJKYIOTHCS 3 pe3yJbTaTaMHU MOJICJIIOBAHHS B
IIUPOKOMY Jiama3oHi JapMopoBux panaiyciB (akag. HAH Vkpainu
A.T". 3aropoaniii, B.1. 3acenko, O.M. YepHsk).

. Zasenko V.l., Zagorodny AG., Cherniak O.M. Impact of wave phase jumps

on stochastic heating. Problems of Atomic Science and Technology, 2017, Ne 1.
Series: Plasma Physics (23), 60-63.

MATEMATHUYHE MOJEJIOBAHHA

[IpencraBineHo 3arajibHy KOHIIEMIIIO ONUCY poOOTH  OaHKY,
3aCHOBAaHY Ha IHBECTHIIMHIN CTpaTerii K B PU3MKOBI, TaK 1 HEPU3UKOBI
aKTUBU, JTUHAMII 3aJIy4eHHS JICMO3UTIB Ha paxyHKH OaHKY Ta J0XOJax
Bl OmepaliiiHOi AiSJIBHOCTI, JWHAMIIll BUIUIAT 3a 3000B’SI3aHHSIMU.
BukopucroBytoun 1i (Qaktopu, MOoOyJOBaHO CTOXACTUYHY MOJEIb
eBoNIoNli  KamiTanmy OaHky. Po3B’si3aHo  mpoOsieMy  OIliHIOBAaHHS
UMOBIpHOCTI  OaHKpyTCcTBa OaHKy, sSIKa 3aJ€XUTh BII BHUOOPY
IHBECTHUILIIMHOT CTparerii, 3aJlyde€HHs JEMO3UTIB Ha WOro paxyHKH,
oOMexeHHsT s 3000B’si3aHb 3a BUIUIATaMU. BBeAEHO KUIBKICHY
XapaKTePUCTUKY SKOCTI MEHEKMEHTY. 3a YMOBM 3aJ0BUIBHOI SIKOCTI
MEHEPKMEHTY 3HAWJICHO YMOBH i1 BBEJACHUX (PAKTOpIB, 3a SKUX OaHK
MOXe (YHKI[IOHYBaTH HECKIHYEHHO JOBTO 3 JIOCTaTHHO MaJIOIo
nMoBipHicTIO 6ankpyTcTBa. (M.C. I'onuap, B.I'. Ko3upcekuii, A.C. XKoxiH,

JI.C. TepenTneBa)
. Gonchar N.S., Kozyrski W.H., Zhokhin A.S., Terentieva L.S. Recession,
exchange rate, and inflation targeting. Journal of Automation and Information
Sciences, 2017, 49, 1, 17-26.
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KOMIPTIOTEPHE 3ABE3IIEYHEHHA HAYKOBUX AOCJIIIKEHD

3abe3nedyeHo MIATPUMKY XMapHOTO caiTy Ha 0a3i MpOrpamMHOro
3abesneyeHHs OpenStack Tta posmoxineHoi ¢aitoBoi cuctemu Ceph.
Po3pobieHo Ta BOPOBaKEHO CEpBICH I 3a0€3MedYeHHS HaaiiHOTO
(GYHKIIIOHYBaHHS MPOMUCIOBOI XMapHOi 1H@pacTpykrypu ITD nans
3a0€3MeyeHHss TapaHTOBAaHOTO BUKOHAHHS 3aBlaHb, IO CTOCYIOThCS
ompaupoByBaHHs  jgaHux  ekcnepumenty ALICE B IIEPHi, 3
BukopuctanusaM cucremu HTCondor ta HamaHHS XMapHHX CEpBICiB
KOpHUCTYyBayaM Jyisl opraHizaiiii HaykoBux oounciessb. (C.5. CBicTyHOB)

HAYKOBO-OCBITHIA LIEHTP

VYaitky 2017 poky nipu [T® im. M.M.boronto6oBa ctBopeHo kadeapy
TeopeTnyHoi 1 MmateMatndHoi Pi3uku (TM®D) D13UKO-TEXHIYHOTO HAYKOBO-
HaBuasibHOro I1ieHTpy HAH Vkpainm, sxuii 3apa3 nepeOyBae Ha ctafii
pedopmMyBaHHS B Jep>KaBHY HayKOBY ycTaHOBY «KHWiBChKHI akageMIuyHUN
yHiBepcute» HAH VYkpainm 1 MOH VYkpainu. HaykoBo-OCBITHIN LEHTP
cnuipHO 3 Kadenporo TM®D npoBoauB peryisipHi (pakyabTaTUBHI 3aHATTS 3
Gb13UKY Ta MaTEMaTUKU JJ1s1 CTyAeHTIB KuiBcbkuX BH3. Okpim TOro, B KiHIIi
pPOKYy 3a MHIATPUMKA HayKoBO-OCBITHBROTO WEHTPY HPOBEAEHO IIKUIbHY
oJiMMiaAy 3 €KCHEPUMEHTY JUIsl LIKOJAPIB (PI3MKO-MaTEMAaTUYHUX JIIIIEIB
Kuesa.

Hns ctyaentiB 1-ro kypcy ¢iuuHoro Qakyneretry KuiBchkoro
HaIllOHAJILHOTO YHIBepcuTeTy iMeHl Tapaca IlleByeHka TpoOBEICHO [Ba
OUKIN  (PaKyJIbTaTUBHUX CEMIHApPIB 3 TEOPETUYHOI (PI3UKM Ta BUIIOI
mateMatuku. CemiHapu BiiBiayBaio 01u3bko 10 cTyneHiB.

B pamkax borosto00BChKOI MporpaMu 3 TEOPETUUHOI (PI3UKU JOKTOP
¢13.-mat. Hayk C.Ilakyndk npoyuTaB ABa LUKIW JICKIIN 13 CydacHUX
METO/IIB IHTETPOBHUX KBAHTOBUX CUCTEM.

Bix 3 mo 6 ciuns 2017 poky npoBeseHO 3UMOBY IIKOJY 13 Cy4acHOi
MareMaTuyHoi (I3MKH, Ha AKIM OynM MNpoYUTaHl UMKIW JICKIIH 13
CyNEepCUMETPUYHUX KBAHTOBHUX TEOPIM TMOJsS Ta 3acTOCYyBaHHI METO/IIB
HEJTIHIMHUX KBAHTOBHX IHTEIPOBHUX CHUCTEM Yy (i3Il KOHIAECHCOBAHOTO
CTaHy.

Kadpenpa TM® cninsHo 13 Llentpom nposena B [T Taki mkosu:

1)BecHsny mkoay 3 MmaTeMaTH4HOI (i3ukn «CydacHi MaTeMaTHYHI
METOJIM KBAaHTOBOI Teopii moysi», 27 - 31 0epesns 2017 p.
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2)JIiTHIO IIKOJIY 13 Cy4acHOI TeopeTHUHOI (i3uku « MaTpHuHi MOZACI y
¢b13u1ll Ta MaTeMaTUIHINA Q13U
(https://sites.google.com/view/kaumm2017), 14 - 19 cepmns 2017 p.

3)OciHHIO KOy i3 CydacHOT KBaHTOBOI (Di3uKH «BCTYIT 10 KBAHTOBUX
TexHoJsoriiy, 11 - 15 Bepecusa 2017 p.

HAYKOBI DYBJIKAIIT

Momnorpadii Ta migpyynnku: 1
Kruchinin S. Problems and solutions in special relativity and
electromagnetism. World Scientific, 2017. — 148 p.

Crarri B :)kypHaaax: 160
yKpaiHChKUX XypHanax — 40,
1HO3eMHUX KypHaiax — 120.

KOH®EPEHIIII

Ceminap «IIpobGnemu TeopeTuHoi (PI3UKW», TPUCBIUCHUN maM’sTi
O.I'. Curenka. Kuis, 12 motoro 2017 p.

Ceminap «KBaHTOBa Teopiss MOJiE Ta KOCMOJIOTISH), MPUCBIYCHUI
nam’sati Ilerpa IBanoBuua ®omina. Xapkis, HHI[ “XOTI*, 23
yepBHs 2017 p.

The 10th Bolyai-Gauss-Lobachevsky Conference on Non-Euclidean
Geometry and its Applications. Karoly Robert Campus, Eszterhazy
Kéroly University Gyongyds, Hungary, August 20-26, 2017.
Conference “Fundamentals of Astroparticle and Quantum Physics”
dedicated to the 90th anniversary of the outstanding Austrian
theoretician in mathematical physics Walter THIRRING (1927-
2014) and Ukrainian theoretician in plasma physics Alexei
SITENKO (1927-2002). 17-23 Sept., 2017, BITP, Kyiv, Ukraine
Young scientists conference ‘“Problems of Theoretical Physics”.
Kyiv, December 12-14, 2017.

JlaBuaoBchki yntanas. Kuis, 26 rpyaus 2017 p.
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FUNDAMENTAL INTERACTIONS
AND MICROSCOPIC STRUCTURE OF MATTER

Significantly alternative mechanism for thermal radiation of photons
and di-leptons is suggested. It is based on an effect of synchrotron
radiation that arises from the interaction of quarks with collective color
field providing a confinement. The intensity of such a radiation for the hot
medium of size 1-10 fermi (that just is expected in the collisions of
relativistic heavy ions) turns out quantitatively very close to standard
volume photon radiation at temperatures T=200-300 MeV. The most
striking feature of such a mechanism is the high degree of polarization of
photons. It has been found out the virtual photons develop the noticeable
specific anisotropy in the angle distribution of leptons with respect to the
three-momentum of pair and is shown such a radiation is will be non-
isotropic for the non-central collisions. Such an angular anisotropy is
absent in the Drell-Yan mechanism and the other “standard volumetric”
mechanisms and could be (if discovered experimentally) quite reliable
signal of creating quark-gluon plasma in the relativistic collisions of
hadrons and heavy ions. (Corr. Member of the NAS of Ukraine
G.M. Zinovjev)

Goloviznin V., Snigirev A., Zinovjev G. On the anisotropy of thermal di-leptons.
arXiv:1711.05459 [hep-ph].

The newest data of the TOTEM Collaboration at 13 TeV and all the
present data on the total cross sections together with ratios of real to
imaginary part of elastic forward scattering amplitudes at energies higher
than 5 GeV have been analyzed. As a result the serious arguments have
been presented, and the surprisingly small value of this ratio 0.098+0.01
measured in TOTEM experiment clearly showed the first experimental

observation of an “odderon” in its maximal form. (Ye.S. Martynov)
Martynov E., Nicolescu B. Did TOTEM experiment discover the Odderon?
arXiv:1711.03288v4 [hep-ph]

The model of hadron resonance gas that includes an effect of
interaction between baryons has been developed and used to calculate the
baryon number fluctuations, in particular, the cumulants of third and fourth
order in order to describe the results of the central nuclei-nuclei collisions.
(M.I. Gorenstein)
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Vovchenko V., Gorenstein M.I., Stoecker H. Critical point of nuclear matter
and beam energy dependence of net proton number fluctuations. arXiv:
1711.07260 [nucl-th]

Using the proposed equation of state with the induced surface tension
which allows one to go beyond the Van der Waals approximation the
thermodynamic properties of hadronic matter at chemical freez-out are
fixed with high confidence for the temperature 7=50-170 MeV and
baryonic chemical potential x = 0-770 MeV. Fitting the experimental data
on hadronic multiplicities the equation of phase state that is created at the

center of mass collision energies of nuclei in the interval Js = 4.9-9.2
GeV/nucl has been found for the first time, and the strong arguments in
favor of this phase as a phase of nearly massless hadrons have been given.
Thus, it leads to the conclusion about existence of a tri-critical endpoint,
but not a critical one, in the QCD matter. (K.A. Bugaev, V.V. Sagun,

Al Ivanytskyl Corr. Member of the NAS of Ukraine G.M. Zinovjev)
Bugaev K. A., Sagun V. V., Ivanytskyi A. I., Yakimenko I. P., Nikonov E. G.,
Taranenko A. V and Z|n0v1ev G. M. Going beyond the second V|r|al coeff|C|ent
in the hadron reson-ance gas model, Nucl. Phys. A, 2018, 970, 133-155.

The meson resonance K * (892) with the lifetime of 4-5 fm/s are
used as a probe to analyze a space-temporal picture of nuclear-nuclear
collision processes. It is found that almost half of these mesons are born
inside a hadron environment and 70% of their decay products interact with
the medium. It testifies to the existence of dense hadron matter with a life
time not less than 5 fm/c after the quark-gluon plasma hadronization. The
numerical calculations of this picture within the integrated hydrokinetic
model lead to the results fitting well the LHC experimental data.

(Yu.M. Sinyukov, V.M. Shapoval)
Shapoval V.M., Braun-Munzinger P., Sinyukov Yu.M. K*(892) and ¢(1020)
production and their decay into the hadronic medium at the Large Hadron
Collider. Nucl. Phys. A, 2017, 968, 391-402.

It is shown that the non-exponential form of the diffraction cone
observed in the elastic scattering of protons by the LHC accelerator is a
confirmation of the presence of a pion “coat” in protons associated with

the analytic properties of the scattering amplitude. (L. Jenkovszky)
Jenkovszky L. , Szanyi I. Tan Chung-l Shape of Proton and the Pion Cloud”,
arXiv:1710.10594
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We consider quantum ground state effects in Dirac materials with
two-dimensional monolayer structures warped into nanocones by a
disclination; the nonzero size of the disclination is taken into account, and
a boundary condition at the edge of the disclination is chosen to ensure
self-adjointness of the Dirac-Weyl Hamiltonian operator. In the case of
carbon, silicium and germanium nanocones, we show that the quantum
ground state effects are independent of the disclination size and find
circumstances when they are independent of the boundary parameter.
(Yu.A. Sitenko)

Sitenko Yu.A., Gorkavenko V.M. Non-Euclidean geometry, nontrivial topology
and quantum vacuum effects. arXiv:1711.00450

On the basis of Schwinger representation for the Coulomb Green
function the possibility of the analytical solution of the Lippmann-
Schwinger equation for the three-dimensional Coulomb transition matrix
at negative energies has been established in the case of the repulsive
interaction and the integer values of Coulomb parameter as well as in the
case of repulsive and attractive interactions and half-integer values of

Coulomb parameter (1/2 and -1/2, respectively). (V.F. Kharchenko)
Kharchenko V.F. Solution of the Lippmann-Schwinger equation for a partial
wave transition matrix with repulsive Coulomb interaction. UJP, 2017, 62,
No 3, 263-270.

We considered a set of three-cluster systems (‘“He, ‘Li, ‘Be, °Be,
%Be) within a microscopic model which involves the hyperspherical
harmonics to represent intercluster motion. We selected such three-cluster
systems which have at least one binary channel. Our aim is to study
whether the hyperspherical harmonics are able and under what conditions
to describe two-body channel or they are suitable for describing three-
cluster continuum only. The main result of the present investigations is
that to describe the nondemocratic two-cluster decay or bound states below
the two-cluster threshold one needs to use a rather restricted set of the
hyperspherical harmonics and hyperradial excitations as well. It was
demonstrated that the eigenstates of the three-cluster hamiltonian have
correct asymptotic behaviour both for bound states below two-cluster
threshold and states in two-cluster continuum. (Yu.A. Lashko,
G.F. Filippov, V.S. Vasilevsky)

Lashko Yu.A., Filippov G.F., Vasilevsky V.S. Microscopic three-cluster model
of °Be. Nucl. Phys. A, 2017, 958, 78-100.
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Vasilevsky V.S., Lashko Yu.A., Filippov G.F. Two- and three-cluster decays of
light nuclei with the hyperspherical harmonics. arXiv:nucl-th/1706.04172
(submitted to Phys. Rev. C).

On the basis of a simple phenomenological model, by assumption of
the one-pion exchange mechanism for the nuclear forces, we establish
relations between different pion-nucleon coupling constants that
characterize the nucleon-nucleon interaction. The charge independence
breaking effect in the pion-nucleon coupling constants is entirely
explained by the mass difference between the charged and neutral pions
and by the mass difference between the proton and the neutron as well.
(V.A. Babenko, N.M. Petrov)

babenko B. A., Illempos H. M. O cBs3u MeXIy 3apsiioBOM U HEUTpaIbHOU
KOHCTaHTaMU MHOH-HYKJIOHHOW cBsi3M B Mojenu OkaBel. Ilucema B DUAS,

2017, 14, Ne 1, 26-39.

Bose-condensate models of dark matter are rather popular, however
possess some difficulties. We consider the u-Bose gas model which is a
deformation of Bose gas model (BGM) with rational type of nonlinearity,
and at x=0 reduces to the BGM. Within thermodynamic geometry of u-
BGM, the scalar curvature is calculated and its singular behavior is found.
It confirms a presence of condensate in the system of x-bosons. Using this
fact and other important properties of x-BGM which give some advantages
relative to BGM, the application of the u-deformed system for effective
modeling of dark matter surrounding dwarf galaxies is proposed.

(A. Gavrilik, I. Kachurik, M. Khelashvili, A. Nazarenko)
Gavrilik A.M. , Kachurik I.I. , Khelashvili M.V. , Nazarenko A.V. The use of p-
Bose gas model for effective modeling of dark matter. arXiv:1709.05931

For the one-dimensional Schrodinger equation, which describes the
electron tunneling through a two- or three-layer heterostructure, in a
single-point approximation, the effect of splitting resonant-tunneling levels
into the countable sets, having the form of curves or surfaces that depend
on two or three layers of the structure, has been observed and described in

detail. (A.V. Zolotaryuk)
Zolotaryuk A.V. Families of one-point interactions resulting from the squeezing
limit of the sum of two- and three-delta-like potentials. J. Phys. A: Math.
Theor., 2017, 50, 225303 (19pp).

An explicit solution of the rank N Fuji-Suzuki-Tsuda system with n
singular points in terms of semidegenerate n-point conformal blocks of
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Wy-algebra with central charge ¢c=N-1 is constructed. This construction
uses different properties of conformal blocks of Wy-algebras. Although
these properties are well known, some of them were proved for N>3 for
the first time: (1) for arbitrary central charge a reduction of three-point
conformal blocks to a minimal set of conformal blocks is given; (2) for
c=N-1 for the degenerate field on the second level the restrictions on the
fields to have non-zero three-point conformal blocks were found; (3)
formula for the four-point conformal blocks with one semi-degenerate and
one degenerate fields in terms of generalized hypergeometric functions is
proved. (P. Gavrylenko, N. lorgov)

SOLID STATE PHYSICS

We demonstrate theoretically that the characteristic feature of two-
dimensional systems undergoing N consequent Lifshitz topological
transitions is the occurrence of spikes of entropy per particle of a quantized
magnitude at low temperatures. We derive a general expression for
entropy per particle as a function of chemical potential, temperature and
gaps magnitude for the gapped Dirac materials. Inside the smallest gap, the
dependence of entropy on the chemical potential exhibits a dip-and-peak
structure in the temperature vicinity of the Dirac point. The spikes of the
entropy per particle can be considered as a signature of the Dirac materials.
These distinctive characteristics of gapped Dirac materials can be detected
in experiments where the temperature is modulated in gated samples.
(S.G. Sharapov, Corr. Member of the NAS of Ukraine V.P. Gusynin)

. Tsaran V.Yu., Kavokin A.V., Sharapov S.G., Varlamov A.A., Gusynin V.P.

Entropy spikes as a signature of Lifshitz transitions in the Dirac materials.
Scientific Reports, 2017, 7, 10271.

We argue that the correct definition of the electric current in the
chiral kinetic theory for Weyl materials should include the Chern-Simons
contribution that makes the theory consistent with the local conservation of
the electric charge in electromagnetic and  strain-induced
pseudoelectromagnetic fields. By making use of such a kinetic theory, we
study the plasma frequencies of collective modes inWeyl materials in
constant magnetic and pseudomagnetic fields, taking into account the
effects of dynamical electromagnetism. We show that the collective modes
are chiral plasmons. While the plasma frequency of the longitudinal
collective mode coincides with the Langmuir one, this mode is unusual
because it is characterized not only by oscillations of the electric current
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density, but also by oscillations of the chiral current density. The latter are
triggered by a dynamical version of the chiral electric separation effect.
We also find that the plasma frequencies of the transverse modes split up
in a magnetic field. This finding suggests an efficient means of extracting
the chiral shift parameter from the measurement of the plasma frequencies
in Weyl materials. (E.V. Gorbar)

Gorbar E.V., Miransky V.A., Shovkovy I.A., Sukhachov P.O. Consistent chiral

Kinetic theory in Weyl materials: chiral magnetic plasmons. Phys. Rev. Lett.,
2017, 118, 127601.

The mixed set of primary and intermediate fields for the integrable
nonlinear Schrodinger system on a triangular ladder lattice is found out.
Having been written in terms of these field variables the system is shown
to split into two subsystems with qualitatively different properties of
excitations. The crossover effect in the system dynamical behavior at the

critical value of background parameter is established. (O.0. Vakhnenko)

. 0.0. Vakhnenko. Semi-discrete integrable nonlinear Schrodinger system with
background-controlled inter-site resonant coupling. J. Nonlin. Math. Phys.,
2017, 24, No 02, 250-302.

. 0.0. Vakhnenko. Distinctive features of the integrable nonlinear Schrodinger
system on a ribbon of triangular lattice. Ukr. J. Phys, 2017, 62, No 03, 271-
282.

NANOPHYSICS AND NANOTECHNOLOGIES

The Kinetics of electroluminescence formation is studied in the
nanosystem “metal-molecule-metal” with symmetric and asymmetric
couplings of the molecule to the contacts. It is shown that the optically
active state of the molecule is formed as a result of hopping electrons
between the molecule and each of the electrodes, as well as due to inelastic
interelectrode tunneling of the electron. The conditions for the
enhancement of electroluminescence power caused by interface structure
and transformation of molecular spectrum, are found for chromophoric

molecules (E.G. Petrov, V.O. Leonov, Ye.V. Shevchenko).
Petrov E.G., Leonov V.O., Shevchenko Ye.V. Electrofluorescence polarity in a
molecular diode, JETP, 2017, 125, No 5, 856-874.

Peculiarities of electron energy relaxation on lattice vibrations in
metal are investigated. The analytical formula for electron energy looses
per time (necessary for excitation of acoustical lattice vibrations) is
obtained. It is shown that the amount of power absorbed by lattice is
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determined by the relations between Debye temperature and lattice
temperature as well as between lattice temperature and electron
temperature (N.I. Grygorchuk).

N.l. Grygorhuk. Relaxation of electrons energy coupling with phonons in metal,
MFINT, 2017, 39, Ne 11, 1411-14109.

Time-dependent density functional theory calculations were applied
to explain photoinduced ring-closing mechanisms of a difurylethene
molecule studied by femtosecond transient absorption spectroscopy.
Calculated excitation spectra, potential energy surfaces and switching
barrier of cyclization reaction predict possible relaxation paths of the
molecules when open form is excited by different wavelengths of the

pump pulse (O.L. Kapitanchuk).
Khodko A., Khomenko V., Shynkarenko Y., Mamuta O., Kapitanchuk O.
Sysoiev D., Kachalova N., Huhn T., Snegir S.. Ultrafast ring-closing reaction
dynamics of a photochromic furan-based difurylethene. Chem. Phys. Lett.,
2017, 669, 156-160.

SOFT MATTER PHYSICS

A new mechanism of point mutation formation in biological systems
that takes into account the fluctuation appearance of complementary pairs
preopened by water in the DNA double helix has been proposed. The
possible proton transitions in the preopened A-T pair have been analyzed
within the density functional theory, and their energies have been
numerically obtained. It is shown that under formation of an opened pair,
irregular tautomeric forms of the nucleic bases can be stabilized and be the
origin of point mutations. The estimated probability of the occurrence of
these mutations in DNA falling in the interval of 10°-10™ explains the

known experimental facts. (E.S. Kryachko, S.N. Volkov)
Kryachko E.S., Volkov S.N. On the Mechanism of Facilitation of Spontaneous
Mutation in Water-pre-opened A-T Base Pair. 5-th Intern. Conf.
“Nanobiophysisc: Fundamental and Applied Aspects”, October 2-5, 2017,
Kharkiv, Ukraine. Book of Abstracts, p. 110.

With the advent of high-precision single-molecule spectroscopy and
the possibility to monitor reactions of single enzymes as well as to control
their function, the necessity of revising the classical enzymatic catalysis
schemes and deviations from the latter has come to the fore. Using the
developed stochastic approach, we perform a theoretical analysis of
Kinetics of the main Michaelis-type schemes with allowance for dynamic
disorder in either the free enzyme or enzyme-substrate complex in the
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cases of discrete set of conformations or bounded structural diffusion. New,
sometimes counter-intuitive dependences of the enzymatic reaction
velocity on substrate concentration and parameters of the reaction scheme

are revealed (L.N. Christophorov).
Christophorov L.N. Modern approach to induced fit and Michaelis-Menten's
scheme. 2017 (is being submitted to Biophysical Journal).

We report the first direct observation of Coulomb-like elastic
interactions between colloidal particles in a nematic liquid crystal
predicted theoretically. The interaction of two particles located at the
boundary of twist and parallel aligned regions is observed. We demonstrate
that such particles produce deformation elastic charges responsible for

Coulomb-like interactions. (Corr. Member NASU B.I. Lev)

« Beom-Kyu Lee, Sung-Jo Kim, Jong-Hyun Kim, Bohdan Kim. Coulomb-like
elastic interactions as result of symmetry breaking in a nematic liquid crystal
colloids. Nature, Scientific Reports, 2017, 7, article number: 15916, doi:
10.1038/s41598-017-16200-z.

The mechanism of the colloidal particle motion is proposed for liquid
crystals with deformed director field. It is shown that the translation
motion of colloidal particles depends on the specific deformation of the

elastic field. (Corr. Member NASU B.I. Lev)
 Beom-Kyu Lee, Sung-Jo Kim, Bohdan Lev, Jong-Hyun Kim. Motion of a
colloidal particle in a nonuniform director field of a nematic liquid crystal.
Phys. Rev. 2017, E, 95, 012709.

A new approach which employs a non-equilibrium statistical operator
that takes into account inhomogeneous distribution of particles and
temperature is proposed. The method involves a saddle-point procedure to
find the dominant contributions to the partition function. The equation of
state for self-gravitating systems has been determined. (Corr. Member.

NASU B.I. Lev)
« Lev B. I., Lev S. B. Non-equilibrium dynamic of a Universe formation. Mod.
Phys. Lett. A, 2017, 32, No 30, 1750165 (8 pages).

A formalism to describe an equilibrium based on consideration of a
macroscopic but finite volume has been proposed. The presence of a Bose-
Einstein condensate is taken into account through an off-diagonal long-
range order in the transition to the thermodynamic limit. On this basis, the
degenerate Bose-gas with delta-shaped interaction potentials has been
described in term of self-consistent Hartree-Fock approximation. The
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explicit expressions for the energy spectra of single particle and collective

excitation have been obtained. (Acad. NASU A.G. Zagorodny)
« Bobrov V.B., Zagorodny A.G., Trigger S.A. Another approach for obtaining the
excitation spectra in degenerate Bose gases with delta-shaped interaction
potentials. Low Temperature Physics 2017, 43 (3), 343-350.

The exact solution is found for the model of nonlinear oscillator with
the coordinate-dependent mass, or velocity-dependent elastic modules. The
Poincare cross-sections are studied and the conditions of the stochastic
behavior of the oscillator motion are found experimentally. (Acad. NASU

A.G. Zagorodny, Corr. Member NASU B.I. Lev, V.B. Tymchyshyn)
Lev B. I, Tymchyshyn V. B., Zagorodny A. G. On certain properties of
nonlinear oscillator with coordinate-dependent mass. Physics Letters A, 2017,
381, 3417-3423.

For wide class of neuronal models it is proven mathematically
rigorous that activity of fast CL-type inhibitory neuron with delayed
feedback stimulated with a renewal stochastic stream is non-Markovian

one. (A.K. Vidybida)
* Vidybida A.K. Output stream of leaky integrate-and-fire neuron without
diffusion approximation, Journal of Statistical Physics, 2017, 166, 267-281.

A physical mechanism is proposed for information reduction in a
neuronal network through merging of different trajectories into a single
one with subsequent entrainment onto a periodic regime. It is established
that neuronal firing is a necessary prerequisite for merging. For a wide
class of neuronal models for spiking inhibitory neuron with fast CL-type
inhibitory delayed feedback a possibility to present the output statistics
through the statistics for of that same neuron without feedback and the
delay line characteristics. Exact mathematical expressions for such a

representation are derived. (A.K. Vidybida, O.V. Shchur)
Vidybida A.K., Shchur O.V. Information reduction in a reverberatory neuronal
network through convergence to complex oscillatory firing patterns,
Biosystems, 2017, 161, 24-30;https://doi.org/10.1016/j.biosystems.2017.07.008

The metabolic process in a cell is modeled using the Fourier
transformation. The histograms of the invariant measures of chaotic
attractors are constructed. Necessary number of harmonics, which
represent uniquely the most complicated mode of a strange attractor, has
been found. The dependence of the attractor type on the distributions and
the harmonics amplitudes in the Fourier spectrum has been studied. The
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harmonics forming the laminar and turbulent parts of the attractor
trajectory are identified. The projection histograms of the invariant
measures of the main types of the system strange attractors have been
constructed, and their dependence on the phase portrait has been

determined. (V.l. Grytsay)
Grytsay V.I. Spectral Analysis and Invariant Measure in the Study of a
Nonlinear Dynamics of the Metabolic Process in Cells. Ukr. J. Phys., 2017, 62,
No 5, 448.

Free-space optical communication links are promising channels for
establishing secure quantum communication. We study the transmission of
nonclassical light through a turbulent atmospheric link under diverse
weather conditions, including rain or haze. Based on previous results, we
study theoretically the transmission of quadrature squeezing and Gaussian

entanglement under these weather conditions. (D.Yu. Vasilyev)
Vasylyev D., Semenov A. A., Vogel W. Free-space quantum links under diverse
weather conditions. Phys. Rev. A, 2017, 96, 043856.

ASTROPHYSICS AND COSMOLOGY

Using the dark matter density profiles from literature we have
selected the 19 galaxy clusters with the largest expected dark matter decay
flux. We processed all XMM-Newton public observation data for this
objects. The emission spectra were modeled as sum of continuous plasma
emission and known astrophysical lines. The fluxes of faint lines (e.g. K at
3.51 keV) were limited from above using fluxes of significantly detected
lines. In 6 of spectra we identified >2c positive residuals with average
position 3.56+0.02 keV in the emitters frame. Their observed properties
are unlikely to be explained by statistical fluctuations or astrophysical
emission lines. Our detailed simulations showed that the combined
significance of these detections equals to at least 2.6c, raising to 3.2c
taking the line energy variation into account. Fitting the line position in
observers frame prefers the astrophysical origin of line signal over
instrumental one, with atomic line emission being included in the fitting
models. Interpreting the new line due to decaying dark matter gives the
radiative decay lifetime TDM~(3.2-5.3)x10°" s consistent with previous

detections. (D.A. lakubovskyi, D.O. Savchenko)
. lakubovskyi D., Bulbul E., Foster A., Savchenko D., Sadova V., Testing the
origin of ~ 3.55 keV line in individual galaxy clusters observed with XMM-
Newton. Phys. Rev. D. (submitted).
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PHYSICS OF PLASMA PROCESSES

The studies of the interaction forces between two finite-size charged
spherical conductive particles embedded into weakly ionized strongly
collisional isothermal plasma-like medium are presented. The results are
obtained for the case of particles with fixed electric charge under the
assumption that particles do not absorb electrons and ions from the
surrounding plasma (colloidal particles) as well as for particles charged by
plasma currents (grains). In the first case the Poisson-Boltzmann model
was used and in the second the dynamics of grain charging is described in
the drift-diffusion approximation. It is shown that at the large distances the
interaction force between colloidal particles has the Debye screened
asymptotic while for the grains the Coulomb-like behavior is observed.
The effective charges for such potentials are calculated and the conditions

of their application are discussed. (Acad. NASU A.G. Zagorodny)
Momot A.l., Zagorodny A.G., Orel I.S.. Interaction force between two finite-
size charged particles in weakly ionized plasma. Phys. Rev. E, 2017, 95,
013212.

We proposed a method to calculate the type of a lattice formed by
grains in dusty plasma and to estimate its potential energy. Basically, this
task is complicated by the interparticle potential that appertains to
“catastrophic potentials”. This kind of potentials needs special approaches
to avoid divergences during potential energy calculations. We developed
all the necessary modifications to appropriate methods. It has been shown
that the obtained potential energy expression could be used to determine
lattice parameters and these parameters comply to known experimental
data. (Acad. NASU A.G. Zagorodny, Corr. Member. NASU B.l. Ley,
V.B. Tymchyshyn)

Lev B. I., Tymchyshyn V. B., Zagorodny A.G. Potential energy analysis for a

system of interacting particles arranged in Bravis lattice. Ukr. J. Phys., 2017,
62, 217.

The diffusion of charged particles in a static random electric field
across the magnetic field is considered. A new closure of the statistical
equation describing particle diffusion in a frozen field is proposed, taking
into account the effects of particle trapping and finite Larmor radius
without the assumption of its smallness. A direct numerical simulation was
performed and it was shown that the statistical characteristics found as
solutions of the analytical model are in agreement with the simulation
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results in a wide range of Larmor radii. (Acad. NASU A.G. Zagorodny,

V.l. Zasenko, O.M. Cherniak).
Zasenko V.1, Zagorodny AG., Cherniak O.M. Impact of wave phase jumps
on stochastic heating. Problems of Atomic Science and Technology, Ne 1.
Series: Plasma Physics, 2017, (23), 60-63.

MATHEMATICAL MODELING

It has been presented a general concept of bank work description,
based on investment strategy both in risk and risk-free assets, dynamics of
deposit attraction and incomes from operational activity, dynamics of
liability payments,. Using these factors, a stochastic model of bank capital
evolution is constructed. The problem of assessment of bankruptcy
probability, depending on the choice of strategy investment, the deposit
attraction on bank accounts, the restrictions for the bank liability payments
Is solved. A quantitative characteristic of management quality is
introduced. Under the condition that the quantitative characteristic is
satisfactory the conditions for the factors introduced above are found under
that a bank can function infinitely long time with the sufficiently small
bankruptcy probability. (M.S. Gonchar, W.H. Kozyrski, A.S. Zhokhin,

L.S. Terentieva)
Gonchar N.S., Kozyrski W.H., Zhokhin A.S., Terentieva L.S. Recession,
exchange rate, and inflation targeting. Journal of Automation and Information
Sciences, 2017, 49, 1, 17-26.

COMPUTER SOFTWARE RESEARCH

The support of the BITP industrial cloud infrastructure which is
based on OpenStack and distributed filesystem Ceph was provided. The
services to ensure reliable operation of the BITP industrial cloud
infrastructure for guaranteed data processing of the ALICE experiment at
CERN using the HTCondor system was developed and implemented to
support the scientific computing. (S.Ya. Svistunov)

SCIENTIFIC AND EDUCATION CENTER

In summer 2017 the Department of theoretical and mathematical
physics of Center was organized in the BITP. The regular optional courses
on physics and mathematics for students of Kiev high schools have been
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delivered by the Department in collaboration with Center. The Center also
held and financially supported Experimental Physics Team Olympiad for
students of physical and mathematical high schools in Kyiv.

The Center conducted three cycles of optional seminars on theoretical
physics and higher mathematics for students of the 1% course of Physical
Faculty of Taras Shevchenko National University of Kyiv wherein about 10
students have attended the seminars.

In the framework of the Bogolyubov Program Doctor S. Pakuliak
delivered two cycles of lectures on modern methods of integrable quantum
systems.

During January 3-6, 2017 the Winter School on modern mathematical
physics has been held wherein lectures on supersymmetric quantum field
theories and applied methods of nonlinear quantum integrable systems in
condensed matter physics were delivered.

In collaboration with the Center the Department organized a series of
Schools:

1) Spring School on mathematical physics «Modern methods of
quantum field theory», March 27 — 31, 2017;

2) Summer School on modern theoretical physics «Matrix models in
physics and mathematical physics»
(https://sites.google.com/view/kaumm2017), August 14 — 19, 2017;

3) Autumn School on modern quantum physics «Introduction to
guantum technologiesy», September 11 — 15, 2017.

SCIENTIFIC PUBLICATIONS

Books: 1
Kruchinin S. Problems and solutions in special relativity and
electromagnetism. World Scientific, 2017. — 148 p.

Papers in Journals: 160
Ukrainian Journals — 40.
Foreign Journals — 120.
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CONFERENCES

Seminar “Problems of Theoretical Physics™ dedicated to the memory
of O.G. Sytenko. Kyiv, February 12, 2017.

Seminar “Problems of Theoretical Physics™ dedicated to the memory
of P.l. Fomin. Kharkiv, NSC “KIPT”, June 23, 2016.

The 10th Bolyai-Gauss-Lobachevsky Conference on Non-Euclidean
Geometry and its Applications. Karoly Robert Campus, Eszterhazy
Karoly University Gyongyos, Hungary, August 20-26, 2017
Conference “Fundamentals of Astroparticle and Quantum Physics”
dedicated to the 90th anniversary of the outstanding Austrian
theoretician in mathematical physics Walter THIRRING (1927-
2014) and Ukrainian theoretician in plasma physics Alexei
SITENKO (1927-2002). 17 - 23 September, 2017, BITP, Kyiv,
Ukraine

Young scientists conference ‘“Problems of Theoretical Physics”.
Kyiv, December 12-14, 2017.

Davydov Readings. Kyiv, December 26, 2017.
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