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®YHJIAMEHTAJBHI B3AEMOJII TA
MIKPOCKONIYHA BYJIOBA PEHOBUHHU

3anmponoHoBaHo GopMysroBaHHs rpatkoBoi SU(2) riatooauHaMIKyd B
TEPMIHAX T€OMETPUYHHUX KJIACTEPIB JIBOX THIIIB, MOOYJOBAHUX 3 METENb
ITonsikoBa, Ta OJIEpKAHO TEPMOAMHAMIYHO €KBIBAJEHTHHH i1 OMUC B OKOJII
¢dazoBoro mepexony JekoH(paillHMEHTy. Briepiie BUBUEHO TeMmepaTypHY
3QJIEKHICTh KOE(IIEHTY TMOBEPXHEBOrO HATATY (PI3MUHHMX KJIACTEPIB
oesrnocepeHbo 3 rpatkoBoi KXJ[ 1 mpoaeMoHCTpOBaHO, 10 1151 BEJIMYMHA
MOXX€ BHUKOPHCTOBYBAaTHCS B SKOCTI HOBOIO TlapaMeTpy MoOpsKa
BianoBigHoro  (azoBoro  mepexony.(K.O. byraes, O.l. IBanuubkui,
B.B. Caryn, JI.P. Omitnnuenko,4i.-kop. HAH Ykpainu .M. 3iHOB’€B)

. Ivanytsky A.l., Bugaev K.A., Nikonov E.G., llgenfritz E.-M., Oliinychenko D.R.,

Sagun V.V., Mishustin I.N., Petrov V.K., Zinovjev G.M. Physical properties of

Polyakov loop geometrical clusters in SU(2) gluodynamics. arXiv:1606.04710
[hep-lat] (2016).

[TobynoBaHO pO3MIMPEHY MOJENb aJPOHHOTO PE30HAHCHOTO rasy, sika
BKJIIOYA€E BIJIIITOBXYBaJIbHI Ta MPUTATYBaJbHI BaH Jiep BaibcoBi B3aeMoii
MDK OapioHamu. Lls mogens onucye dazoBuii mepexia 1-ro poay piauHa-
ra3 B siIEpHIN MaTepii Ipu HU3BKUX TEMIEpaTypax Ta BEIUKUX OApIOHHUX
ryctuHax. lloBeminka ¢aykTyaliii Ta Kopessiiii OapiOHHOTO 4YHCIa,
€JICKTPUYHOTrO 3apsiay Ta JTWBHOCTI MpU BUCOKHUX TemmepaTtypax T=(140-
190) MeB B Tak 3BaHiii 00J1acTi KpOCOBEpPA BUSBIIETHCS AYyXKe OIU3HKOIO
10 pe3yJbTaTiB, OTPUMAHUX y KBAHTOBIA XPOMOJMHAMIIl Ha
rpatii.(M.L I'opeHiTeiin)

. Vovchenko V., Gorenstein M.I., Stoecker H. Van der Waals interactions in

hadron resonance gas: From nuclear matter to lattice QCD. arXiv:1609.03975
[hep-ph] (2016).

Ha ocHoBi1 Mojienelt 3 4OTUPUKBApPKOBOIO B3aeMo/Ii€r0 (Moeni HamOy-
Iona-Jlazinio ta Mopem Kenauina), siki BiAPI3HSAIOTHCS MOBEAIHKOIO
KOPEJSIIMHUX JIOBXKMH Ta JOMYCKalOTh AaHATITUYHUN pPO3TISI  3a
HAsIBHOCTI KBapKOBHX KOHJIEHCATIB, IOKAa3aHO MOXJIMBICTh (DA30BOTO
nepexoay, 0OyMOBIICHOTO B3aEMOIEI0 3 (PEpMIOHHUMHU KOHJEHCATaMH, a
caMi KOHJICHCATH € CYTTEBO HEUYTJUBI 0 JCTaje B3aeMO/Ili B iHTEpBai
KOHCTAHT 3B’SI3Ky, XapaKTEpHUX M peadbHux cucrem. (wi.-kop. HAH
Ykpainu [.M. 3iHOB €B)

. Molodtsov S., Zinovjev G. Condensated fermion systems in context of
searching quark-gluon plasma. (submitted to ZhETP).
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B pamkax po3po0sieHOI 1HTEIPOBHOI TIIPOKIHETHYHOI MOAEII
JOCHIKEHO 3JICKHICTD B1Jl MTOMEPEYHOI0 IMITYJILCY MAPHUX KOPEJSIINA 3
y4acTIO JUBHUX ME30HIB Ta OapioHIB, 110 HAPOKYIOTHCS B 31TKHEHHSX
anep Ha Bemuxomy agponnomy konainaepi (LHC) ta PensituBicTcbkoMy
konanaepl Baxkkux 10HIB (RHIC). 3naitneHi kopensuiitHl QyHKUIi pi3HUX
TUITIB TMap YaCTUHOK (KaOH-KAOH, JIAMOIa-MPOTOH, KacKaJ-IPOTOH) Jaiv
3MOT'y BITHOBUTH (PEMTOCKOIIIYHY TPOCTOPOBO-YACOBY KapTUHY €MiCli IUX
TUBHUX Tap. BiAKpUTO sBUINE Pr-CKEMIIHTY JJ1 IMITYJIbCHOI MOBEIIHKHU
KOPEJSIIIMHUX KAOHHHUX Ta MIOHHUX (EeMTO-paAlyciB 1 MiATBEPAKEHO
excnepuMeHTanbHo Ha RHIC ta LHC. (FO.M. Cuntokos, B.M. Illanosain)

. Sinyukov Yu.M., Shapoval V.M. Production and correlations of strange mesons

and baryons at RHIC and LHC in hydrokinetic model. Acta Phys. Pol. B, 2016,
V. 47, No. 7, 1883.

JlocIiIKEHO BIUIMB TPAHMIlL HAa XIpaJibHI €PEeKTH B rapsyiil MIUIbHIMI
PEIATUBICTCHKIN CHIHOPHIA Martepii B CHUJIBHOMY MAar”HiTHOMY TIOJIi,
OpTOrOHAJLHOMY /10 TpaHwuill. [Toka3aHo, 1Mo XipaJdbHUN MarHiTHUN epeKT
3HUKAE, a €PEeKT XIpaJbHOTO PO3AIJICHHS CTa€ 3aJeKHUM HE JIMIIE BIJ
XIMIYHOTO TMOTEHIliany, a W BIJ TeMIepaTypu 1 rpaHu4Hoi ymoBu. lle
BKa3zy€ Ha BAXJHUBY pPOJb TpaHUlb A (I3UYHUX CUCTEM 13 rapsyoro
IIIJTBHOIO 3aMarHETHU30BAHOIO CIIHOPHOIO MaTepiero  acTpodizuuHuX
00’€KTIB (HEHTPOHHI 31pKM Ta MarHeTapu), HOBITHIX MaTepiajiiB, BITOMUX

AK JipakiBChKi Ta BelniBchbKl HamiBMeTanu. (FO.O. Curenko)
. Sitenko Yu.A. Hot dense magnetized ultrarelativistic spinor matter in a slab.
Phys. Rev. D, 2016. V. 94, No. 8, 0850142.

Po3pobsiieHo  HOBUM  MiAXiJ [0 ONHCY  I03a€HEPreTUYHOI
KYJIOHIBCHKOT aMIUTITYAW PO3CISIHHS, IO TPYHTYEThCA Ha 3aCTOCYBaHHI
merony doka crepeorpadiyHOro MPOEKTYBAHHS IMIYJIBCHOTO MPOCTOPY
Ha YOTUPUBUMIPHY OAMHUYHY cepy. OnepkaHO HOBI aHAITUYHI BUPA3U
JUTSl TapIiaIbHUX XBUJIBOBUX MO3aCHEPTETUUHUX KYJIOHIBCHKUX MaTPHIlh
Nepexoay MJisi YaCTMHOK 3 BIAIITOBXYBAJIBHOIO B3aEMOJIEI0 MPU EHEPTil

OCHOBHOTO 3B’513aHOTO CTaHy KoMIUIekcy. (B.®.XapueHko)
. Kharchenko V.F. Analytical expressions for partial wave two-body Coulomb
transition matrices at ground-state energy. Annals Phys. (N.Y.), 2016, V. 374,
16-26.

Ha ocHoBi wme3oHHOi Teopii HOkaBu poO3MISIHYTO MOPYIICHHS
3apsIIOBOI  HE3AJIEKHOCTI KOHCTAHTH MIOH-HYKJIOHHOTO 3B’SI3KY  Ta
JIOBKUHU HYKJIOH-HYKJIOHHOTO po3cisiHHs. [lokazaHo, 110 11e MOpyIIeHHS
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IMPAKTUYHO IIOBHICTIO TIOSICHIOETHCS BIJIMIHHICTIO Mac 3apsKEHUX 1
HEUTpPAJIBHUX I1-ME30HIB, a 3apsAJIOBE PO3IICIUVICHHSA IM1OH-HYKJIOHHOI
KOHCTAaHTH 3B 3Ky CKJIQJa€ Ty CaMy BEIMYMHY, IO MW 3apsaoBe
posiemieHHs Macu mi-me3oHa. (B.O. badbenko, M.M. IleTpoB)
. babenxo B.A., Ilempos H.M. V3ydyeHue 3apsgoBOll 3aBUCUMOCTH TTHOH-
HYKIIOHHOM KOHCTAaHTBI CB3M C HCIIOJB30BAHHUECM [OAHHBIX O HYKJIOH-

HYKJIOHHOM B3aUMOJIEUCTBUM MPU HU3KHUX dHeprusx. SAnepHas ¢usuka, 2016,
T. 79, Ne 1, 8-12.

JlocmimkeHo cTpykTypHi GyHKIii m3epkambHux smep C i O B
MOJENI «TpH anb(a-4yaCTUHKHU TUIIOC JBa JI0JATKOBI HYKJIOHM». 3HANACHO
pO3MOAIM 3apsA/IoBOI TycTMHU 1 (GopmpakTopH, MapHI KOPEALiitHi
(GyHKIIT Ta IMOYJbCHI pO3MOJUIA YaCTUHOK B LUX siApax. B ocHOBHOMY
crani stmep C i ‘O BHSBIEHO HASBHICT [BOX MPOCTOPOBUX
koH(pirypauiidi. IlepenbavueHo HEBIIOMUN 3 EKCHEPUMEHTY CEpPEIHBO-
KBaAPATHUHMH  3apsmoBuii  pamiyc smpa 0.  (B.€. [puHIOK,
J.B. I’ sTHULIBKUTA)

. Grinyuk B.E., Piatnytskyi D.V. Structure of **C and **O nuclei calculated in the

variational approach. Y®X, 2016, T. 61, Ne 8, 674-680.

. Grinyuk B.E., Piatnytskyi D.V. Structure of **C and *O nuclei within a Five-
Cluster Model. arXiv:1611.07949v1 [nucl-th].

[IpoBeneHo TeopeTUYHUN aHadi3 3B’S3aHUX Ta PE30HAHCHUX CTaHIB
sapa °Be y paMKax TPHKJIACTEPHOT MIKPOCKOIYHOI Mozei. JJOCIIiKeHO
MPOLIECH MPYKHOTO Ta HEMPYXKHOTO PO3CISIHHS aib(pa-4yaCTUHOK Ha sJpi
He Ta nuneiitpona Ha siapi “Be. byno BcTaHOBJIEHO, 1IO s/pa °He ta °Be
CYTT€EBO 3MIHIOIOTH CBOI po3MipHu Ta (hOpMHU B MpOIECt iXHBOI B3AEMOIT 13
anb(a-gacTUHKAMM Ta TUHEHUTPOHOM, BIJMOBIAHO. byllo Takok mokas3aHo,
0 KJjacTepHa NOJiIpU3allis CYTTEBO 30UIbIIYE B3a€EMHE MNPUTITAHHS
KJIACTEPIB B KOMITAYH/] CUCTEMI 1 MPUBOAUTH A0 OLIBIIOI €HEPTii 3B’ A3aHUX
CTaHIB Ta JO 3MEHIICHHA C€HEprii 1 IIUPUHU PE3OHAHCHUX CTaHIB
TPUKJIACTEPHOI CHUCTEMH. Y paMKax JaHOI MOJENII OTPUMAHO J00py
Y3TOJIPKEHICTh TEOPETUYHHUX PE3YJIbTATIB Ta EKCHEPUMEHTAIBHUX JTaHUX
JUIL  CTAaHiB JMCKPETHOrO Ta HEMEPEpPBHOTO CIEKIPiB sgpa  Be.
(FO.A. Jlamko, I'.®. ®ininmos, B.C. BacuneBcbkuii)

. Lashko Yu.A., Filippov G.F., Vasilevsky V.S. Microscopic three-cluster model
of 1°Be. Nucl. Phys. A, 2017, V. 958, 78-100 (accepted).

OTtpuMaHO (YHKIIIIO IMITYJIbCHOTO PO3MOLTY, @ TAKOX IMOBHE YUCIIO
YaCTUHOK, KPUTUYHY TeMIlepaTypy, (paxiiio KOHACHCATy Ta IUTOMY



TEIJIOEMHICTh  ieanbHOr0 D-BumipHOro bo3e-rasy B 30BHILIHBOMY
norenuian U(r)=Ar"+Br™ (A,B>0). Po3risHyTo peKMMH K BUCOKHX, TaK
1 HU3bKUX TeMIlepatyp. 3HaleHO yMOBU bo3e-koHAeHcalli y TepMiHax N,
m ta D. (O.M. TI'aBpunuk, L.I. Kauypuk, FO.A. Mimenko)

OmnurcaHo Kiac OAHOTOYKOBUX B3aEMOIM, IO pPEal3ylTbCs B
IPAHUI]l HECKIHUYEHHO MajuX TOBIIMH ABO- 1 TPHUIIAPOBUX IUIAHAPHUX
TrETEPOCTPYKTYpP Ta BiJICTaHI MK HUMHU. BCTAHOBIIEHO, IO B 3QJIEKHOCTI
B1Jl CIIOCOO0Y peanizallii i€l rpaHulll MPU TYHEIIOBAaHHI €JIEKTPOHIB Ma€
Miciie siBuille (Qypkaili OJAMHOYHUX PE30HAHCIB Yy OaraTope3oHaHCHI

MHOxUHH. (O.B. 3on0Tapiok)
. Zolotaryuk O.V. Furcation of resonance sets for one-point interactions.
arXiv:1610.07288v1 [quant-ph] (submitted to J. Phys. A.).

JIOoCHIIKEHO OJHOBHMIPHI XAaOTU4YHI OJyKaHHSd B CEpPEIOBUIII,
c(hOpMOBAaHOMY 3 JIOBIJTLHOTO YHCJIAa 30H CKIHYEHHOI IIUPUHH, Y SKHX
AMOBIpHICTh TIE€PEXOJYy MIXK CYCIAHIMH TOYKaMH Ta BIJNOBIIHUMA
koedimieHT Audy3ii HaOyBarOTh (PIKCOBAHMX, ajie PI3HUX 3HAYCHD.
AHaNITUYHO OOYMCIEHO MMOBIPHICTh 3HAXOIKEHHS YaCTUHKU Y TOYKaX
KOOPJAMHATHOI OCi B JOBUIBHMM MOMEHT dacy. 3HaijeHO (YHKIIIIO
PO3MOJIUTY WMOBIPHOCTI, 11O BIJIPI3HSAETHCS BiJl rayCOBO1 3aBASKH €(DEKTy
azcopOIIii y 30HaX, a TAaKOX YACTKOBOMY BiJJOMBAHHIO Ha TPAHUIISX MiX
HUMHU. OOYMCIIEHO YacoBY  3aJICKHICTh  CEPEIHbOKBAIPATUYHOTO
BIIXWJICHHA YaCTUHKH, SIKa JIEMOHCTPYE aHOMAJIbHY TIIOBEIIHKY.
AHaITUYHI PO3paXyHKHU Y3TOJKYIOTHCS 3 pe3yJbTaTaMu MOJICIIFOBAHHS Ha

ocHOBI “niepmux npuHiunis”. (A.B. Hazapenko)
. Nazarenko A.V., Blavatska V. One-dimensional random walk in multi-zone
environment. arXiv: 1610.08046 (submitted to J. Phys. A).

Y3arajibHEHO METO[| i€papXiyHoro ansany bere Ha Bumanok Zp-

rpaayioBaHUX HEKOCOCHMETpHYHUX F-Matpuimb, anreop Jli gl(n) Ta
JOBIJILHOI 1€papXii BKJIAAEHUX Migaireop. 3a JOMOMOTH OO METOIY
3HAWJEHO CIEKTP TaMiJIbTOHIAHIB IHTETPOBHHUX Yy3arajibHEHb MoJIeei
l'omena,  JIxeiinca-Kammirca-/like Ta  aumepiB  boze-Xabapna,
acouiioBanux i3 Z, —rpagyiosanumu r-matpunsamu. (T.Cxpunnuk)
. Skrypnyk T. Twisted rational r-matrices and algebraic Bethe ansatz:
generalized Gaudin, Jaynes-Cummings-Dicke and Bose-Hubbard-type, Theor.
Math. Phys., 2016, V. 189, 1509-1527.

. Skrypnyk T. “Generalized” algebraic Bethe ansatz, Gaudin-type models and
Zp-graded classical r-matrices. Nuclear Physics B, 2016, V. 913, 327-356.
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BuBeneHo mnpeacTraBieHHS 130MOHOJAPOMHUX T-PYHKIINH (PYyKCOBUX
CHUCTEM 3 N PEryJapHUMU OCOOJMBOCTSMH Ha cdepl PimaHa Ta 3arajabHOIO
mounoapomiero 3 GL(N) y Burasm agerepmiHanty @Ppearonbma.
BinnoBigHui iHTErpajibHUA ONEpaTop 3aJaHO B TEPMIHAX €JIEMEHTapHUX
PO3B’SI3KIB 11 (DYKCOBUX CHUCTEM 3 TpPbOMa OCOOJMBHUMM TOYKAMHU. Y
BUIAJKY JIBOBUMIPHUX MaTpullb MOHOApoMii (N=2) nnsi nerepMiHaHTY
®pearoapMa JaHO SIBHUM pO3KIiaj y BUTIIAAI KOMOIHATOPHUX (PopMyT JJis
t-¢yHkUii cuctemu [apabe. L{um hopmyniam gaHO MOSCHEHHS B TEPMiHAX
0araTOKOMIOHEHTHUX BUIbHUX (DEPMIOHIB B TEOPISAX 3 MOJSMH TBICTY.
(IL. I'aBpunenko, O. JlicoBuii)

. Gavrylenko P., Lisovyy O. Fredholm determinant and Nekrasov sum
representations of isomonodromic tau functions, arXiv: 1608.00958 [math-ph].

PI3UKA TBEPAOI'O TIVIA

Ha ocHoBi mMoaeni ABOBUMiIpHMX MacuBHUX (epMioHIB [lipaka, siki
NpOSIBIIIIOTh aHOMalbHUM edexkT Xojula, MMOoKa3aHo, IO aMIUIITyJa
ocumisaniii  [llyonikoBa — ge ['aaza B aHoOMaibHIM TPOBIAHOCTI XoJjuia
IpOMNopIiiHa JO aMIUTITyIM OCHMJISIINA JiaroHajabHOI IMPOBIIHOCTI. byro
BKa3aHO Ha Te, II[0 MOXKHAa CIIOCTEpIraTH OCHWIALII aHOMaJlbHO1
NPOBIHOCTI Xojula B TpadeHOBHX CymeprpaTkax, a TaKOXX CIIHOBHUH

edext XoJiaa B HOBUX JipakiBcbkux matepianax. (C.I'. llapamnos)
. Tsaran V.Yu. and Sharapov S.G. Magnetic oscillations of the anomalous Hall
conductivity. Phys. Rev. B, 2016, V. 93, 075430 .

[TokazaHo, 110 KpUBUHA Ta KPYy4YEHHsS (PEPOMArHiTHOrO HAHOJPOTY
ICTOTHO BIUIMBAIOTh HAa 1HAYKOBAaHUM CIIH-TIOJSIPU30BAHUM CTPYMOM PyX
JIOMEHHOI CTIHKM y HbOMY. PO3INIAHYTO HaWNpOCTIIUNA BUMIAA0K
MOCTIHHOI KPUBUHU Ta KPYYEHHs, IO BIJAIMOBIJIA€ HAHOAPOTY y (opmi
TpuBuMipHOi cmipam. [lokazaHo, 10 KpUBHHA NPU3BOAUTH 1O TMOSIBU
YoKepiBChbKOro JIMITY, TOOTO 0 MOSBH ACIKOTO KPUTHYHOI'O 3HAYCHHS
I'YCTUHHU CHIH-TIOJSPHU30BAHOTO CTPYMY Je, TPH SKOMY BiJIOyBa€eThCs
PO3MUICHHS JIBOX PEXKHMIB PyXy: HMOCTYHAIBHOTO pyxy MpH |<|. Ta
OCHMJIAIIHHOTO PyXy st j>j.. [Ipu mpoMy B Todlli =), BiAOyBaeThCs
Oidypkalisi TUMY CIJI0-BY30J, a KPY4YEHHS HAHOJPOTY, Y CBOIO 4YEpry,
OPU3BOJIUTh JO 3CYBY MaTeplaJbHOTO MapameTpy HeaaiadaTuYHOCTI
CITIHOBOTO KPYTHJILHOTO MOMEHTY. BenmnunHa 3CyBy € MPOIOPIIIMHOIO 10
T00YTKY XipaJdbHOCTI CIipajl Ha TOTOJOTTYHUM 3apsa JOMEHHOI CTIHKH 1
MOXXe OyTH  BIJI’€EMHOIO.  3alpONOHOBAHO  MPAKTUYHUN  METOJ



EKCIIEPUMEHTAILHOTO BHMIPIOBAaHHSI TapaMeTpy HeaaiadaTUYHOCTI Ta
koedimienta tepta. (FO.b. lNalimineit, B.I1. KpaBuyk, K.B. €pion)
. Yershov K.V., Kravchuk V.P., Sheka D.D., Gaididei Yu. Curvature and torsion
effects in spin-current driven domain wall motion, Phys. Rev. B, 2016, V. 93,
094418.

Y pamkax dyHIaMeHTaabHOrO piBHSHHA /Jlipaka aHaIITUYHO
3HAIJEHO CIEKTp EJIEKTPOHIB Yy KBa31JBOBUMIPHOMY MPOCTOpi (Tak 3BaH1
KBa3il-2D eNeKTpOHM), IO peami3yeTbCsi, HANpPUKIaA, B IIAPYyBaTHX
reTepOCTPYKTYpax, inTepdeiicax, Ha noBepxHsax. [lokazaHo, 1110 HAIBHICTh
JEKUIBKOX CINIHOBUX 1HBAPIAHTIB TOYHOTO PO3B’SI3KY  YMOKIIMBIIIOE
ICHyBaHHsI 0araTbOX CIIIHOBMX CTaHIB KBa3i-2D eJEKTpOHIB 3 PI3HOIO
CITIHOBOIO TIOJISIPU3AIlI€I0 Ta PI3HUM BIUIMBOM CITIH-OPOITAIBHOT B3a€EMOIT
Ha EHEPreTUYHUI cnekTp. sl eNeKTPOHIB, 3aXOIUIEHUX ACUMETPUYHOIO
KBAHTOBOIO SIMOIO, 3HAMAEHO 3arajibHUi PO3B’SI30K, 110 MICTUTH BUIbHI
napaMeTpu, KOHKPETHE 3HA4YE€HHS SIKUX BIAMOBIJAE TOMY YM IHIIOMY
1HBapiaHTy. Y 3arajlbHOMY BUMNAJKYy CIIIHOBE KBAHTOBE YMCJIO 3a]1a€ MEBHE
3HAYEHHS JIHIAHOT KOMOiHawii ycix iHBapiaHTiB. LIi pe3ynbTatu nar0Th
3MOTy BU3HAUYUTH, 32 AKUX YMOB pe€aji3yeTbCsl TOW YW 1HIIWMWA CIIHOBUH
CTaH, IO BIAKPUBAE HOBI MOKJIMBOCTI KEPYBaHHS CIIHOBUM CTEIEHEM

BUIBHOCTI HOCIiB 3apsiay mia cmiHTpoHiku. (O.0. €pemko, B.M. JlokTes,

JI.C. bpuxuk)
. Eremko A., Brizhik L., Loktev V. General solution of the Dirac equation for
quasi-two-dimensional electrons. Annals of Physics, 2016, V. 369, 85-101.

AHaAIITHYHO  JOCHI/DKEHO CHEKTpallbHYy 3a7adyy  OOMEXEHOTO
¢parmenty  rpadeHy Ta  CKIHYCHHOIO  JIQHIIOXKKA  IOJIIEHY.
[IpoananizoBaHO PO3B’SA3KM  TPAHCIEHACHTHOTO XapaKTEPUCTUUYHOTO
PIBHSIHHA Ta 3alpONOHOBAHO iXHI HaJliHI anpokcumallli. Bukopuctanus
OJIEpKAHUX PE3YJbTATIB MPOUTIOCTPOBAHO Ha TNPUKIALAX AaHATI3Y
dbyHAaMEHTaTbHUX XapaKTEPUCTUK Ipad)eHy Ta MOXITHUX CTPYKTYp THITY

HAHOCTPIYOK, a TAKOXK MOJTi€HIB pi3HOI AoB)uHU. (JI.I. Manumera)
. Malysheva L. Spectral problem for bounded graphene fragments and finite
polyene chains: An analytic analysis. Phys. Stat. Solidi b (submitted)

3anporoHOBaHO HAOJMIKEHUM METOA PO3B’A3KY piBHSHB ['1H30ypra-
Jlanpay s 6araTo30HHUX HAAIPOBIIHMKIB 1 TTOKAa3aHO, MO (yHKITIOHAT
BUIbHOI €Heprii 0araTo30HHOTO HAANPOBIJIHMKA MOXKE OYTH 3BEACHUH 110
dbyHKIIOHATY ['iu30ypra-Jlannay e(EeKTUBHOTO OJIHO30HHOT'O
Haanpoigauka. (K.B. ['puropurimn)

8



. Grigorishin K.V. Effective Ginzburg-Landau free energy functional for multi-
band isotropic superconductors. Phys. Lett. A, 2016, V. 380, 1781-1787.

ITokazaHo, 110 BapiaTUBHICTh KEPIBHUX IApaMETPIB MPU3BOAUTH 1O
CyT€BUX SKICHUX TepeOyqoB JAMHAMIKM 1HTEIPOBHOI  HEJIHINHOI
IpboaIHIepIBCHKOI CUCTEMU Ha TPUKYTHIN ApaOunHuacTtii rparmi. Taxk,
napaMeTpu TOB3JOBXHBOIO 3B’A3KY, PEryJbOBHI TOJIOBHUM YHUHOM
rPAaHUYHUMHU  3HAQYEHHSMHU JIONIOMIXXHUX TIOJIB, BIANOBIAAIOTH 34
Oidypkallito MoYaTKoBOi 1HTEIPOBHOI CHUCTEMHU JIO HEIIHIMHOI CUCTEMH
AGnoBina-Jlagika. Ik HacliAOK, B KPUTUYHIM TOUIl YUCIO HE3AICKHUX
NOJIbOBUX 3MIHHMX 3MEHIIYEThCA Ha TMOJOBUHY, a IlyacoHiBcbka
CTPYKTypa CHUCTEMHU CTa€ BHUPOKEHOIO. 3 1HIIOro OOKy, MapameTpu
MNOMNEPEYHOr0 3B’ 3Ky, PEryJbOBHI B OCHOBHOMY BHOOPOM iXHBOI anpiopi
JOBIJILHOI 3aJI€KHOCTH BiJ 4acy, 3JJaTHI IHKOPIIOPYBATH [1}0 30BHIIIHBOTO
JIHIAHOTO MOTeHIIay. BHACHIIOK IIbOr0 MOYAaTKOBA 1HTETPOBHA CHCTEMaA
3 HaJeXHO IMJIAIITOBAHUMH YaCOBUMH 3aJICKHOCTSIMHU TapameTpiB
3B’SI3KYy CTa€ 130MOP(HOI0 0 CHCTeMH, 110 MOAENe bloxiBChKi
OCHWIALIT HEMIHIMHUX HOCIIB 3apsiAy Ha TPUKYTHIN ApaOWHYACTIM rpaTii
il €0  TOB3JOBXKHBOIO  OJHOPIAHOTO  EJIEKTPUYHOIO  TIOJIS.

(O.0. BaxHeHko)
. Vakhnenko 0O.0. Coupling-governed metamorphoses of the integrable

nonlinear Schrodinger system on a triangular-lattice ribbon. Phys. Lett. A,
2016, V. 380, No 24, 2069-2074.

HAHO®I3UKA I HAHOTEXHOJIOI'T

JloCNiIPKeHO €NeKTPOHHI CTaHl B TMOJi 3apsA/KEHOI JOMIIIKH B
rpadgeHl y 30BHIIMIHBOMY Mar"iTHomy mnoumi. IlokazaHo, mo 3apsxeHa
JIOMIIIIKA 3HIMa€e BUPOKEHHS piBHIB JlaHaay MepeTBOPIOIOYM iX B 30HHO-
noAi0H1 CTPYKTYpH. I3 3pocTaHHAM 3apsiny AOMIIIKY BiAIITOBXYBAHHS MIXK
niapiBHSIMU pi3HUX piBHIB JlaHAay 3 0JHAKOBUM 3HAUYEHHSIM OpOITaIbHOTO
MOMEHTY MNPU3BOJIUTH JI0 MEPEPO3NOJLUTY Bard XBUIHLOBUX (DYHKIN ITUX
niapiBHIB  moOau3y gomimku. Jocmipkyroun edeKTH moJspusarlii
MOKa3aHO, IO 3allOBHEHHS pIiBHIB JlaHmay Ta eKxpaHOBaHMM 3apsj
JTOMIIITKA MOXYTh OyTH Tyke €(DEKTHUBHO KOHTPOJHOBAHI 3a JOMOMOIOIO
Hanpyru Ha 3aTBODI, 10 1ITBEPIKYETHCS HEI[OIaBHIMU
eKCTIepUMEHTaMU. 3apsii TOMIIIKH CHJIBHO €KPaHYEThCS SAKIIO XIMIUHMM
MOTEHITa]l 3HaXoAuThbcsl B piBHI Jlawgay. SKmo XiMIiYHUN TOTEHIIA
JSXKUTh MDK piBHsAMU JlaHmay, ekpaHyBaHHS € MiHIMaJbHUM 1 3apsiKeHa



JOMIIIIKa CHJIbHO BILIMBa€ Ha enekTpoHHuM crektp. (E.B. I'opbap, 4ir.-
kop. HAH VYkpainu B.IL I'ycunin)
. Sobol 0O.0., Pyatkovskiy P.K., Gorbar E.V., Gusynin V.P. Screening of a
charged impurity in graphene in a magnetic field. Phys. Rev. B, 2016, V. 94,
115400.

[lokazaHo, MmO B MOJIEKYJIPHOMY JI0Jll MOXHa CIOCTepiraTu
VHINIOJISIPHY €JEeKTPO(IIyOpECLICHII10, BIAMIHHY BiJ Ti€l, 10 00yMOBJIEHA
HEIJICHTUYHUM MITAPKIBCBKUM 3CYBOM PIBHIB MOJIEKYJISIPHUX OpOITaJIeH,
Kl OepyTh y4yacTb Yy €JNEeKTpOHHOMY TpaHcnopti. Ilpupona 3a3HaueHoi
eJIEKTPOQIIyOpECEHIIT MOIATaE Yy TOMY, 110 3B’ SI30K XpOMO(OPHOT rpynu
MOJIEKYJIA 3 OAHUM €JIEKTPOJOM HalaraTo CWJIbHIIIMK 3a 1i 3B’A30K 3
IHIIUM ~ enekTpoaoM. lle mnpu3BOAUT, A0 CTPOro  ACHUMETPUYHOI
3aCEJIEHOCTI 30Y/IKEHOTO MOJIEKYJISIPHOIO CTaHy IpW OJHAKOBINH 3a
BEJIMYMHOIO, aJie PI3HOI 3a 3HAKOM, p13HHu1 NOTEHI[1aiB. 3HANUJIEHO
KPUTUYHI PI3HUII TOTEHLIATIB, $KI 3MIHIOIOTh PEXKHUM TpaHCMICii
€JICKTPOHIB 4Yepe3 MOJIEKYJy, a TaKoX CPOpPMyJIbOBAHO YMOBH, 3a SIKHUX
VHINOJSIpHICT,  MOXxe Oyru Busiiena. (Un.-xkop. HAH  VYkpainu
E.I'. ITerpos, B.O. Jleonos, €.B. IlleBueHko)

. Petrov E.G., Leonov V.A. Shevchenko E.V. Bipolar and unipolar

electroluminescence in a molecular diode. JETP Letters, 2017, V. 105, No. 2
(accepted).

3anpornoHOBaHO MeXaH13M po3naay T1a3MOHA qyepes
BUMPOMIHIOBAaHHS ()OTOHIB TPHU PO3CIIOBaHHI E€JIEKTPOHIB Ha IMOBEPXHIi
METaJIEBUX YAaCTUHOK cdepoinanbHoi GOpMU y MEBHOMY AIEIEKTPUUHOMY
cepenoBuilli. BiH 1ae MOXIMBICTh OLIIHUTH IIMPUHY JIIHIT OBEPXHEBOTO
Ja3MOHAa B MeTajieBid HAHOYACTHHIN OE3MOCEepEeHhO Yepe3 TEH30P
ONTHUYHOI TMPOBIAHOCTI Ta BCTAHOBUTH 1ii 3aJ€XHICTh BiA pajaiyca

HAHOYACTUHKHM 1 MOKa3HUKA 3ajoMiieHHs cepenoBuina. (M.1. I'puropuyk)
. Grigorchuk N.I. Broadening of surface plasmon resonance line in spheroidal
metallic nanoparticles. J. Phys. Studies, 2016, V. 20, No. 1/2, 1701(1-9).

JloCNiIPKeHO CIIHOBHM TPaHCIOPT Y BYIVICHIEBUX HAHOTpyOKax 3
atomamud xpomy. OtpumaHo TO4YHI BuUpaszud i ¢GyHKOiM [pina,
TEPMOJAMHAMIYHOTO MOTEHIIATY 1 TEH30pYy MPOBIAHOCTI 3 BUKOPUCTAHHIM
merony aiarpam. IlokazaHo, 10 SBHIIE CHIH-3aJIEKHOTO TPAHCIIOPTY
CJICKTPOHIB Yy BYIJELEBI HAHOTPYOLl € pe3yabTaToM CHJIbHUX
CJICKTPOHHUX KOpeJsAlii, OOyMOBJIEHHWX HAasSBHICTIO aTOMIB XpOMY.
BenuunHa eneKTpUYHOTO CTPyMY CIIHOBOI MOJIApU3AIlli 3pOCTae pa3oM 3
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KOHIIEHTPAII€El0 aTOMIB XPOMY 1 BEIMYMHOIO 30BHIIIHHOIO 301IbIICHHS

marHiTHOro noJjst. (C.I1. Kpy4uuHin)
. Kruchinin S.P., Repetsky S.P., Vyshyvana 1|.G. Spin-dependent transport of
carbon nanotubes with chromium atoms. In: Nanomaterials for Security (eds.
J. Bonca and S. Kruchinin), 2016, Springer, 67-95.

Ha ocHOBI Merony (yHKUIOHAy TYCTHHHM MJI DALY MOJEKYJI-
NOXIIHUX TEepP-aHTPUJICH-aTUHUJIEHY y HEUTpaJdbHUX Ta 10HI30BAHUX
dbopMax po3paxoBaHO CIEKTPU €HEPrii, 3HAYCHHS MOTEHI1aliB 10HI3allli,
€JICKTPOHHOI CHOPIJHEHOCTI Ta €Heprid peopraHizamii. 3HANWIEHO
OCLIMJTIOBAJIBHUI XapakTep MIKMOJICKYJISIPHUX THTErpaliB MEPECKOKY SIK
U1 AipoK, Tak 1 Jyuisi eyekTpoHiB. IlepenbavyeHo OMiHIBHE 3HAYC€HHS
PYXJIMBOCTI JIPOK HaJ pyxyuBicTIO eekTpoHiB. (O.JI. KamitaHuyk)

. Kapitanchuk O.L. A quantum-chemical study of conformational and electronic

properties of ter-anthrylene-ethynylene derivatives in neutral and ionized
states. Mol. Cryst. Lig. Cryst., 2016, V. 639, 55-63.

®I3UKA M’SIKOI PEHUOBUHHU

3anporoHOBAHO 3arajbHy KOHIEMIIK JaJeKOCSKHOT B3a€EMOJII B
HENEPEPBHOMY CEpEIOBHINI. BCTaHOBIEHO, 10 TaKy B3a€EMOJII0 MOKHA
PO3TIISAIATH K HACHIIOK MOPYIIEHHSM CUMETPIi MPOCTOPY 130Jb0BAHUMHU
TOTOJIOTIYHUMU JiepeKTaMu 1 3alpOIOHOBAHO BUKOPUCTATH iX B SIKOCTI
mxepen nond. [lokazaHo, 1m0 Taki JpKepenia SIBJISIOTH COOOK HENIHIMHI
00’€KTH, K1 MO’KHA CaMOY3TOJI>KEHO OMMCATU B TEPMIHAX LHUX TOJIB 1 5Ki
B 3aJICKHOCTI B1Jl MPUPOAM TOJISI MOXKYTh KOHUEHTPYBATU SIK 3apsij Tak i
macy . (akan. HAH VYkpainu A.I'. 3aropoaniii,un.-kop. HAH VYkpainu
b.1. JleB)

. Lev B.l., Zagorodny A.G. Nonlinear model of elastic field source. Mod. Phys.
Lett. A, 2016, V. 31, 1650173.

3anporoHOBaHO MOJENIb CIINTUYHOTO MPOMEHS IS  PO3MOJLTY
MMOBIpPHOCTI Koe(illieHTa MPOXOKEHHs Kpi3b atmocdepy. Lls mMopensb
KOPEKTHO OIKMCYE BTpaTH Ta 3aTyXaHHS CHUTHalIy u4epe3 artMmocdepHi
CIIOTBOPEHHS MOJIOKEHHS IIEHTPY MpOMeHs Ta Aedopmariii oro dopmu, a
TaKOK OMHUCYE PEXKUMHU CIA0KOI, IEPEX1THOI B cJIa0KOi 0 cepeaHboi Ta
CHUJIBHOI TypOYJIEHTHOCTI, IO BIJAMOBIAAE HAWMOIIMPEHIIAM YMOBaM
NPOBEACHHS KBAHTOBOI KOMYyHIKalli B artmocdepi. BuBueno Bmius
TypOyJICHTHOCTI Ha KBAaHTOBY HEJIOKAJIBHICTh B CIEHapii, KoM (POTOHU
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NeperTyTaHoi Mapu TOCUJIAIOTBCA KpPi3b HEKOPEJIbOBaHI aTMOC(hEpHIi

kaHanu. (/[.FO. BacuibeB)
. Gumberidze M.O., Semenov A.A., Vasylyev D., Vogel W. Bell nonlocality in the
turbulent atmosphere. Phys. Rev. A, 2016, V. 94, 053801.

Po3pobneno  MeTron — HpUroTyBaHHsT ~ 0aratoxojoBoro  cyo-
IIyaCOHIBCBKOI'O CBITJIa IUIAXOM KOHTPOJBHOrO (POTOAETEKTYBAHHS
0araToMoA0BOr0 JABOMPOMEHEBOTO CTUCHYTOTO BAaKyyMy 1 HaKJIaJIaHHS
YMOBHU Ha OoCHOBHUU (orogerektop. [lokazano, mo meTon € eheKTUBHUM
3a HeijeanbHOi eeKkTUBHOCTI (¢doTonerekTopiB. IIpoBeaeHo uwuciose
MOJICTTIOBAHHST 1 EKCIIEPUMEHTAIbHY MEPEBIPKY METOAY IJisi SICKPaBOTO

HekaacuaHoro cBitTia. (B.K. Ycenko)
. Iskhakov T. Sh., Usenko V. C., Filip R., M. Chekhova V., Leuchs G. Low-noise
macroscopic twin beams. Phys. Rev. A, 2016, V. 93, 043849.

JloBeIeHO 1CHYBaHHSI TMPY)XKHUX TEKCaJEKaIoiaiB — «KOJIOiTHUX
aTOMIB 13 3alOBHEHUMH g-opOiTassiMu». Po3kpuTo (i3udYHI OCHOBU
BUHUKHEHHS Takux Jedopmariiii Ta iXHbOI B3a€MO/IIi, ICTOTHO BiJMIHHOI
Bl BIJIOMUX JIMIIOJbHOI Ta KBAJPYMOJbHOI B3a€EMOJIM B HEMaTUYHUX

konoigax. (O.M. ToBkau)
. Senyuk B., Puls O., Tovkach O.M., Chernyshuk S.B., Smalyukh LI.
Hexadecapolar colloids, Nature Communications, 2016, No7, 10659.

3anporoHOBaHO MEXaHi3M pyXy OyibOallloK MOBITPS B PiANHHOMY
KpUCTaJil. 3@ HOPMAJIbHUX TPAHUYHUX YMOB HABKOJIO KOXHOI OYyJIbOalIku
NOBITPSL B PIAMHHOMY KpPHUCTaldl YTBOPIOETHCS AEPEKT, IO MOPYIIYE
CHUMETPIIO BUNIAPOBYBAHHS MOBITPS B PIAMHHUNA KPUCTAJ Ye€pe3 MOBEPXHIO
OynnOamku. lle cTBOpro€ pi3HULIO THUCKIB JUIsi camMoi OyJihOalku i
CIPUYMHIOE 11 pyX Y piAMHHOMY KpucTaii. OTpuMaHi €KCIepUMEHTAIbHI
JaHl TIATBEPKYIOTh 3alponoHoBaHy moaelnb. (wi.-kop. HAH VYkpainu

b.1. JleB)
. Kim S.-Jo, Lev B., Kim J.-H. Asymmetric motion of bubble in nematic liquid

crystal induced by symmetry-broken evaporation. Europhysics Letters, 2016,
V. 115, 16002.

CwioBe T1oJNie MOJIGKYJIHM, SK€ 3a3BUYail  3aCTOCOBYIOTh B
KOMIT FOTEPHUX PO3paxyHKax CTPYKTypU Ta JUHAMIKM MaKpPOMOJIEKYJ B
O10JIOTIYHMX cucTeMax, Oyslo MOAM(pIKOBAHO Ta IMIUIEMEHTOBAHO B
nporpamuuii maker MBN Explorer. 3anmpomnoHoBaHO HOBUW THM
NOTEHINIAIbHUX (DYHKIINA, 10 Ja€ 3MOTry AOCHIIUTHA TMPOIECH PO3PUBIB
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XIMIYHUX 3B’SI3KIB, 3MIHM BJICHTHUX Ta JBOIPAHUX KYTIB B MOJEKYJaXx.
(C.H. Bonkos)

. Sushko G.B., Solov’yov LA., Verkhovtsev A.V., Volkov S.N., Solov’yov A.V.
Studying chemical reactions in biological systems with MBN Explorer:
implementation of molecular mechanics with dynamical topology. Eur. Phys.
J. D, 2016, V. 70, 12.

JIns  IHTerpyBajbHOrO HEHpOHA 13 BTparaMd 3 MOPOroM 2,
CTUMYJbOBaHOTO TIOTOKOM IlyacoHa, oOuwuciieHo (0€3 3acTOCyBaHHS
nu(dy31iiHOro HaOJMKEHHS) IHTEHCUBHICTh BHUXIAHOTO CTOXaCTUYHOTO
npouecy K (QyHKLiO Bl (I3UYHUX [apaMeTpiB  HeMpoHa Ta
1HTEHCUBHOCTI BXiJiHOTrO mporiecy. (O.K. Bigubina)

. Vidybida O.K. Journal of Statistical Physics. (submitted)

3a JI0ITOMOTOI0 MaTEMaTUYHOI MOJENI JOCIIHKEHO IPOIEC B3aEMO il
METa0OJIIYHUX MPONECIB TIIKOJI3Y 1 IIIIOKOHEOoreHesa. BHacmiok ABOX
B32EMOTIPOTHIICKHHUX MPOIIECIB B KIITHHI CTBOPIOIOTHCS YMOBH JIJIST IXHBO1
B3a€MO/IIi 1 caMoopraHizailii B €IMHy JUCUMATUBHY cucTemy. JloCimKeHo
OpUYMHU BHUHUKHEHHS B Takid CHCTeMl1 aBTOKaTadidy 1 [OsBU
aBTOKATAITUYHUX KOJIMBaHb. 3HaiieHO O1dypKallli moABOEHHS nepioay i
nepexoqy 10 XAaOTWUYHHUX KOJUBAaHb  BIAMNOBIJHO JO  CLEHApIIO
@eitirenbayma Ta nepepuByactocTi. OTpuMaHi JUBHI  aTpakTOPH
YTBOPIOIOTHCSI BHACHIAOK BOPOHKU MepemilryBaHHs. Po3paxoBaHO MOBHi
CIIEKTpU MOKa3HUKIB JlanyHosa, KC-enTponii, “TOpU30HTH
nepeadadyyBaHoCTI” 1 JISSMYHOBCHKI PO3MIPHOCTI JMBHUX AaTPaKTOPIB.
(B.J. T'punaif)

. Grytsay V.I. Self-organization and fractality created by gluconeogenesis in the

metabolic process. Chaotic Modeling and Simulation (CMSIM), 2016, No. 2,
113-127.

3anpoBaPKEHO  TPUCTAJINHY KIHETMYHY MOJENb  OJOKyBaHHS
KaIbI[IEBUX KaHaMB OlOJOTIYHMX MeMOpaH 10HaMH HIKETo. Y
BIIMIOBITHOCTI J0 EKCIEPUMEHTY BCTAHOBJIEHO, IO IMKH KaJIbI[I€EBOTO
CTPYMY TMpPOSIBJIAIOTh BJIACTUBOCTI TICTEPE3UCY Ta MIANOPSIKOBYIOTHCS
OIMONAIbHUM  PO3MOJALIAM  BIJIHOCHO  Jjorapudma  KOHIICHTparlii
antarodicty. (B.I. Tecnenko, un.-kop. HAH VYkpainu E.I'. TleTpoB)

. Teslenko V.1, Petrov E.G. Regularization of environment-induced transitions
in nanoscopic systems. Ukr. J. Phys., 2016, V. 61, No. 7, 627-647.
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Onucano 0coOJUBOCTI Mirpaliii Ta 3aXOIUICHHS KBAaHTOBOI YaCTHMHKH
B JIAHITIOKKY 3 TTACTKaMU. 3HAWICHO HETPUBIAJIbHI 3aJIEKHOCTI KBAHTOBOTO
BUxoay 3axoricHHS W()) Big iHTEHCHBHOCTI MacTKu 7y (30KkpeMa, edekT
«3aMKHEHHS» YAaCTUHKU B JIAHIIO)KKY 31 30UIbLICHHSM KBaHTOBOTO
BUXOAY) 1 MOYAaTKOBUX YMOB MIrpamli y BHUIIQJKaX HEOOMEKEHOTrO,
HaMmBOOMEKEHOro Ta oOMexeHoro JaHioxkiB. (JI.M. Xpucrodopos,
akag. HAH Ykpaiau A.I'. 3aropoaniii)
« 3aeopooniti A.I., Xpucmogopos JIL.M. Teopema Iloiia 1 wmirpamis Ta
3axomieHHs KBaHTOBOi yacTuUHKU. [omosimi HAH Vkpainu. 2016, Ne 11,
44-51.

ACTPO®IZUKA TA ACTPOHOMIA

CrepwibHI HEWTPUHO 3 Macow Ouis 7 keB 31aTHl MOSICHUTH
BJIACTUBOCTI JIiHII BUIPOMIHIOBaHHS Ha eHeprii ~3.5 keB B cmnektpax
JIEKIIbKOX KOCMIYHHUX OO0’€KTIB, JOMIHOBAaHUX TEMHOI MAaTepi€lo.
JlocHPKeHO BIUIMB TEMHOI Martepii 3 TaKMX CTEPUIBHUX HEHUTPUHO HA
nepeOdir peioHizaiii BcecBiTy 1 mOKa3aHO, 110 BOHA BHUKJIMKAaE HabaraTo
MIBUIITY PEIOHI3alll0, HEMOXJIUBY JUIsl MOSCHEHHS B «CTaHAAPTHOMY»
ClleHapili 3a OyAbp-IKOro peajiCTUYHOrO0 BHOOpY IapamMeTpiB MOJEI.

(A.B. PynakoBcokuit, JI.A. SIKyOOBCHKHIA)
. Rudakovskyi A., lakubovskyi D. Influence of ~7 keV sterile neutrino dark
matter on the process of reionization. Journal of Cosmology and Astroparticle
Physics, 2016, No. 06, 017.

AHaJIITUYHO JOCHIPKEHO IIpoIeC TeHepallli 1 MoAaibIloi BiIbHOI
€BOJIIOLT JIENTOHHOI XipaJIbHOI aCUMETPIi 1 CHIPAJIbHOTO MAarHiTHOTO TOJIS
B paHHbOMY rapsuomy Bcecsiti. Iloka3zaHo, 1o 3a KOCMOJOTIYHO
JOPEYHUX TIOYATKOBHUX YMOB XipajibHa acHUMETpisl 1 TyCTHHA €Heprii
CIIPaJIbHOTO MAarHITHOTO TOJISI PO3BUBAIOTHCS 3a CKEHIIHIOBUM 3aKOHOM.
OTpuMaHo Bupa3 [JIsl TeMmIepaTypu, 3a SIKOi Ied PEXHUM parToBO
3aBEPIIYEThCS, SIK (PYHKIIT Bif XipajdbHOI acCMMETpii 1 T'YCTHHU €Heprii
maruiTHoro moist.(M.€. Cunopenko, FO.B. IllTtanoB)

. Sydorenko M., Tomalak O., Shtanov Y. Magnetic fields and chiral asymmetry

in the early hot universe. Journal of Cosmology and Astroparticle Physics,
2016, No. 10, 018.
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PI3UKA IVNTASMOBUX IMTPOLIECIB

PO3BUHYTO aHATITUYHHUN OMUC MEPEHECEHHS 3aMarHIY€HNX YaCTUHOK
y BUIAJIKOBOMY 3aMOPOKEHOMY 130TPOIMHOMY E€IEKTPOCTATUYHOMY IO 13
3aJIy4EeHHSIM KOHILeNIli migancamoiB. [lokasaHo, 110 JeTaabHIIIAN OMUC
NEPEHECEHHs B TEPMiHAX MiJaHCaMOJIIB MOJIIIIYE KIIbKICHE y3TOJIKEHHS
3 pe3yibTaTamMu MpSAMOro uwucioBoro MojentoBanHsA. (B.I 3acenko,

O.M. Yepnsk, akan. HAH Ykpainu A.I'. 3aropoiHiii)
. Zasenko V.1, Cherniak O.M, Zagorodny A.G. Subesemble concept in 2d
magnetized particle transport model. Problems of atomic science and
technology. 2016, Ne6. Series: Plasma Physics (22).

Ha ocHOBI 4nC/IOBUX pO3B’SI3KIB HENIHIMHUX PIBHSHB, 10 OMUCYIOTh
IUHAMIKy TUIa3MH y JApeloBo-nudy31iHOMY HAOJMKEHHI, JETAIbHO
BMBUCHO PO3MOJIIN EIEKTPUYHOTO TMOTEHI[IaTy HAaBKOJIO IOOJIUHOKOI
3apsIIKEHOI  MAKpOYaCTHMHKHM, BMIIICHOI B ClIa0OKOIOHI30BaHYy IUIa3zMy.
Po3paxyHku BHKOHAHO 3a MPUIYIIEHHS, 10 MAaKpPOYACTHMHKA HAKOMUYYE
3apsA]l BHACIIJOK TIOTJIMHAHHSA €JEKTPOHIB Ta 10HIB 3 IUJIa3MH, 1
TOCIIKEHO 3aJICKHICTh HAKOIIMUEHOTO 3apsiy BiJ PO3Mipy MOPOIIUHKHY 1
napaMeTpiB IJja3Mu. BHKOHaHO TOPIBHSHHS PE3YJbTaTiB YUCIOBUX
pPO3paxyHKiB 13 3aMpONOHOBAHUM paHmle aHATITUIHUMU
anpokcumartisiMu. IlokazaHo, 110 y3roKeHICTh aHATITUYHUX HAOIMKEHb
(cynepnosunisi KynmonoBoro 1 /lebaeBoro moTeHIiangiB) 3 pe3ysibTaTaMH
PO3paxyHKIB MOXHa CYTTEBO MOKPAIIUTH, SKIIO BBECTH MacCHITaOyBaHHS
JOBKUHU €KpaHyBaHHS, SIKE 3aJIEKUATh B PO3MIPY MOPOIIMHKHA 1
NOB’s13aHE 13 CYTTEBUM BIJIXUJICHHSIM T'YCTHUHHU 3apsy M0OJIM3y MOBEPXHI
YaCTUHKM BIJ] HE30ypeHOro 3HaueHHs. Po3paxoBaHO yHIBEpCallbHY
3aJIEKHICTh MAcCIITAOHOrO MapameTpy AJiS YaCTMHOK PI3HUX PO3MIpPIB Ta
OJIepaHO aHAMTUYHY GopMyny s  €dEeKTUBHOIO  MOTEHIIATY

nopomnHkd. (akan. HAH Ykpainu A.I'. 3aropoaniit, A.I. Momor)
. Momot A.l., Zagorodny A.G. Toward analytical description of the electrostatic
potential of charged macroparticle in weakly ionized plasma. Europhysics
Letters, 2016, V. 114 (6), 65004.

MATEMATHUYHE MOAEJIOBAHHA

[lo6ynoBaHo  MaTteMaTU4YHy  MOJENb  BAJIOTHOIO  Kypcy i
TapreryBaHHs 1HQIsAII. BCTaHOBIEHO CTOXaCTUYHE PI3HUIIEBE PIBHSHHA,
AKOMY 3aJI0BOJIbHSIE€ BaJIIOTHUM Kypc TpuBHs/monap. IloOGymoBaHo
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PIBHSIHHA T'POILIOBOTO OOIry, SIKE€ MOB’SA3Yy€ MONUT Ha TPOIIl, HOMIHAJIbHUN
BBII, craBky pedinancyBanHs HarioHanbHOTO OaHKy Ta pIBEHb IIiH.
3HalICHO MBUAKICTh TpolioBoro ooOiry mpotsirom 2012-2014 pokiB Ta
MOKA3aHo 1i 3pOCTaHHsI, 1[0 € CBITUYEHHSIM pOCTY 1HOIIALIT B 1IEH mepio Ta
naiHas xxutTeBoro piBHA. (M.C. I'onuap, A.C. XKoxin, B.I'. Ko3upcekui,
JI.C. TepeHntneBa)

« Tonuap H.C., Koxun A.C., Kosvipckuu B.I'., Tepenmwvesa JI.C. Peueccus,

BAIIOTHBIM Kypc, TapretupoBanue wuHpmanuu. IIpoGrem VYmnpaBnenus wu
NudopmaTtuku (MpUMHATO 10 IPYKY)

BBeneHo MOHATTS JIOKaJIbHO PETYIAPHOTO  CylepMapTHHTaIa
CTOCOBHO JIOBUIBHOI OMYKJIOi CIM’i €KBIBAJIGHTHUX MIip Ta JOBEICHO
TEOpEeMy TMpO HEoOXiJAHI Ta JOCTaTHI YMOBHU  CIPaBEIJIMBOCTI
OMITIOHAJBHOTO PO3KJAAy Il HBOTO, IO € Yy3arajJbHEHHSIM IIHPOKO
BijioMoi Teopemu JlyOa mpo po3kiiaj cynepMapTUHTAIIB.

JlaHo TMOBHHMH ONKC JIOKAJbHO PETyJIAPHUX CylNepMapTHHTAIIIB
CTOCOBHO JIOBIJILHOI OMYKJIOl CIM’i €KBIBaJIGHTHUX Mip. BBeleHO BakiinBe
MOHATTS TOBHOT OMYKJIOi CiM’i €KBIBAJICHTHUX MIp Ta JOBEACHO TEOPEMY
npo Te, IO OIMIIOHAJBHUK PO3KIaa IS BCSIKOTO HEBiJ €MHOTO
CylepMapTHUHTaJIa CTOCOBHO IIi€1 CIM’i Mip € CHOpaBeAJIUBUN, a OTXKE
BOKJIMBUU JIJIs1 3aCTOCYBaHb y (p1HAHCOBIM MaTEMAaTHII].

BBeneHo BaxJMBE TMOHATTS CHPAaBEIJIMBOI I[IHA BHUIIAJIKOBOTO
3aMOBJICHHSI CTOCOBHO OITYKJIOT CiM’1 €KBIBAJIGHTHUX MIp Ta y3arajibHEHO
Horo sl BUIIAQJAKY, KOJM OITyKJIa CIM’Sl €KBIBAJIEHTHHUX MIp € CIM €10
MApTUHTAIBHUX MIp JESIKOi €BOJIOLIl PHU3UKOBUX Ta HEPUIUKOBOIO
aKTUBIB. 3HaiIcHO (GopMyily i CHPaBEUIMBOI IIHK CTaHIAPTHOTO
KOHTPAaKTy 3 ONIIOHOM  €BPONEUCHKOrO THUIYy JJI  JOBUIBHOI
HeapOITpaXKHOI €BOJIIOIIT PU3MKOBOTO Ta HEPUZMKOBOIO aKTUBIB Ha
HenoBHOMY puHKY. (M.C. ['oHuap)

. Gonchar N. S. Generalization of Doob Decomposition Theorem and Risk
Assessment in Incomplete Markets, J. App. Math. (submitted)

KOMIP'IOTEPHE 3ABE3SIIEYEHHA HAYKOBUX JOCJ/IIIKEHD

Ha 0a3i 00uncioBambHOTrO KiacTepy [HCTUTYTY TeopeTHyHOi (Pi3uku
iM. M.M. Boromo6oBa moOynoBaHO XMapHY 1H(PPACTPYKTYpy BHUCOKOI
HAJIMHOCTI 3 BUKOPUCTaHHAM mnporpamuHoi cuctemu OpenStack. XmaphHa
iHppacTpykTypa ITD € mepuiuM yKpaiHCbKUM XMapHHUM PECYPCOM, KU
IHTETPOBAaHO B €BPOMEHCHKY XMapHY i1HGpacTpykTypy mnpoekty EGI
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FederalCloud. BukonaHno iHTerpaifito xmapHoi iH(pactpyktypu [T B
xMmapHy iHQpacTpykTypy ILIEPH 3 00poOsiecHHST naHUX EKCIEPUMEHTY
ALICE. (C.4. CBicTyHOB)

HAYKOBO-OCBITHIH LIEHTP

Y 2016 pomi opranizoBaHo 1 NPOYHTAHO IMKI 3 6 HAYKOBO-
NOMYJSIPHUX JIEKIN 13 Cy4aCHUX JOCSITHEHb (DYHIAMEHTAIBHOI (PI3UKU Y
¢d13uko-mMarematTnuHux Jginesx Kuesa. HaykoBo-0CBITHIM LEHTP NPOBOAUTH
peryisipHi ¢akyJbTaTUBHI 3aHITTS 3 (PI3UKU Ta MATEMATUKH JJIsl CTYJICHTIB
kuiBcbkux BH3. Oxpim TOro, B KiHIIl poKy Oyia MpoBefeHa NIKiJIbHA
OJIIMMIaJa 3 €KCIEPUMEHTY ISl LIKOJSAPIB (PI3UKO-MAaTEMAaTUYHUX JIIIIEIB
Kuega.

Hns cryaentiB 1-ro, 2-ro Tta 3-ro kypciB (i3uyHOro (paxynbTeTy
KuiBcbkoro HamioHalibHOro yHiBepcutTeTy imeHi Tapaca IlleBuenka
OPOBEACHO TPU LIMKIU (PaKyIbTaTUBHUX CEMIHAPIB 3 TEOPETUUYHOI (PI3UKHU
Ta BuUIOI MaremaTuku. CemiHapu BiJBiayBajgo Oimu3bko 50 CTYIEHTIB.
PerynsipHo NpoXoauiii HAyKOBI CTYJEHTCHKI CeMiHApH 3 (DI3UKU XOJIOAHUX
rasiB Ta 3 MaTeMaTUYHOI (PI3UKH JJI CTYJIEHTIB 4-TO Ta 5-TO KYypPCIB.

B pamkax Boromto0oBcbkoi Iporpamu 3 TEOPETUYHOL (PI3UKU  JTOKTOP
¢13.-mat. Hayk C.Ilakynsk npouyMtaB TpU LMKIM JEKLIi 3 Cy4aCHHUX
METO/IIB IHTEIPOBHUX KBAHTOBHUX CHUCTEM.

[1ix yac 3UMOBOT LIKOJH 13 Cy4aCHOI MaTeMaTUYHO1 Pi3UKU /-9 CiuHs
2016 poxy Oyyi0 IPOYMUTAHO IUKJI JICKIIHA 3 CYNEPCUMETPUYHUX KBAHTOBUX
TEOPIil MOJIs Ta 3aCTOCYBaHHS METO/IIB HEJIIHIMHUX KBAHTOBUX 1HTETPOBHHUX
cucTeM y (i3uIll KOHAEHCOBAHOTO CTaHY.

HAYKOBI IYBJIKAIII

Monorpadii Ta migpyuyHuku: 2

. Baxnenxo B.O., Baxuenxo O.O. XBUIbOBAa JUHAMIKa CTPYKTYPOBAHUX
cepenouil. Kuis. Hayk. nymka. 2016. 227 c.

. Bonca J. and Kruchinin S. (Eds); Nanomaterials for security.
Proceedings of NATO ARW. Springer Netherlands. 2016. 330 p.

Crarri B :xypHajax: 160
B YKpaiHChbKUX KypHanax — 30,
B 1HO3eMHUX xypHanmax — 130.
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MPEMII I HATOPOJH

Ipemis HAH Ykpainu imeni O.C. /laBuoBa
Baxapuyxk 1.0O., B.M. Tkauyxk, I'aspurux O.M. — 3a nukn poOit «KBaHTOBI
CUCTEMH B HEKYMYTaTUBHOMY MpoOCTOpi, AedopmMoBaHi aiaredpu i
nedopMoBaH1 MOJIEI

IIpemis IIpe3naenTa Ykpainu 1 MoJioaux Buennx 3a 2016
Boakose O.M., Kpasuyk B.I1., Ilonoe M.O., Cmapooyo 1.O. — 3a 1ukiI

poo0iT «KepyBaHHS JIHWHAMIKOIO  €JIEKTPOMATHITHUX 30yIKEHb B

HAJIIPOBIHUX Ta MAarHITHUX HAHOCTPYKTYpax 31 CKIaJHOIO TE€OMETPIEION.

IIpemiss HAH Ykpainu nis mosionux Buenux 3a 2016
Jleonog B.O. — 3a uuki po0iT «MexaHi3m (popMyBaHHS QOTOCTpyMy y
MOJICKYJIIPHOMY JT10/T1»

Jlinep nayku Ykpainu 2016. Web of Science award
B.II. I'vcunin «Buenuit Ykpainu. 3a HaJI3BUYANHI JOCSTHEHHS
C.I'. lllapanoe «Buenuit Ykpainu. 3a 3Ha4H1 YCIIXW»

KOH®EPEHIII

Ceminap «IIpobmemMu TeopeTnuHoi (Hi3UKU» MPUCBSIUYCHUN Mam’sITi
O.I'. Curenka. Kuis, 11 nrororo 2016 p.

Bogolyubov Conference “Problems of Theoretical Physics”
dedicated to 50-th anniversary of the Bogolyubov Institute for
Theoretical Physics of the NAS of Ukraine. Kyiv, May 24-26, 2016.
International Conference “Physics of Liquid Matter: Modern
Problems” Kyiv, May 27-31, 2016.

Ceminap «KBaHTOBa Teopis TOJISI Ta KOCMOJIOTIS MPUCBIYECHUN
nam’sti [letpa IBanoBuua ®omina. Cymu, 24 yepsus 2016 p.
MixnapoaHa KoHpepeHiiss 3 (I3UKH IJIa3MH Ta KEPOBAHOIO
TEPMOSIACPHOTO CUHTE3Y. XapkiB, 12-15 Bepecus 2016 p.

Young scientists conference “Problems of Theoretical Physics”
dedicated to 50-th anniversary of the Bogolyubov Institute for
Theoretical Physics of the NAS of Ukraine. Kyiv, December 13-15,
2016.

JlaBuagoBchKi1 untanHsa. Kuis, 26 rpyaas 2016 p.
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FUNDAMENTAL INTERACTIONS
AND MICROSCOPIC STRUCTURE OF MATTER

A novel formulation of lattice SU(2) gluodynamics in terms of
geometrical clusters of two types formed by the Polyakov loops was
developed and the equivalent thermodynamic description of lattice
gluodynamics in the vicinity of deconfinement phase transition was
obtained. For the first time the temperature dependence of physical surface
tension of geometrical clusters is found directly from the lattice QCD. It is
also found that the surface tension of these clusters can be used as a new
order parameter for the corresponding phase transition. (K.A. Bugaev,
A.l. lvanytskyi, V.V. Sagun, D.R. Oliinychenko, Corr. Member of the
NAS of Ukraine G.M. Zinovjev)

Ivanytsky A.l., Bugaev K.A., Nikonov E.G., llgenfritz E.-M., Oliinychenko D.R.,
Sagun V.V., Mishustin I.N., Petrov V.K., Zinovjev G.M. Physical properties of

Polyakov loop geometrical clusters in SU(2) gluodynamics. arXiv:1606.04710
[hep-lat] (2016).

An extension of the hadron resonance gas model which includes the
attractive and repulsive van der Waals interactions between baryons is
constructed. This model yields the nuclear liquid-gas 1st order phase
transition at low temperatures and high baryon densities. A behavior of
fluctuations and correlations of baryon number, electric charge, and
strangeness in the so-called crossover region T=(140-190) MeV resembles
closely the results obtained from lattice QCD simulations.

(M.1. Gorenstein)

Vovchenko V., Gorenstein M.I., Stoecker H. Van der Waals interactions in
hadron resonance gas: From nuclear matter to lattice QCD. arXiv:1609.03975
[hep-ph] (2016).

Basing upon models of four-quark interactions (Nambu-Jona-Lasinio
model and Keldysh model), which differ in the behavior of correlation
lengths and permit the analytical consideration in the presence of quark
condensates, it has been shown that the phase transition induced by the
interaction with fermion condensates is possible, and condensates are
insensitive to the details of the interactions in the range of coupling
constants related to the real systems. (Corr. Member of the NAS of

Ukraine G.M. Zinovjev)

Molodtsov S., Zinovjev G. Condensated fermion systems in context of
searching quark-gluon plasma. (submitted to ZhETP).
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Within the integrated hydrokinetic model the transverse momentum
pr-dependence of the pair correlations of strange mesons and baryons in
nucleus-nucleus collisions at Large Hadron Collider (LHC) and
Relativistic Heavy lon Collider (RHIC) has been analyzed. By using the
correlation functions for different pair species (kaon-kaon, Lambda-proton,
Cascade-proton) the femtoscopic spatiotemporal picture of the pairs
emission is restored. The pr-scaling behavior of kaon and pion femto-
scales has been revealed and confirmed by the experiments at RHIC and

LHC. (Yu.M. Sinyukov, V.M. Shapoval).

Sinyukov Yu.M., Shapoval V.M. Production and correlations of strange mesons
and baryons at RHIC and LHC in hydrokinetic model. Acta Phys. Pol. B 2016,
V. 47, No. 7, 1883.

The influence of boundaries on chiral effects in hot dense relativistic
spinor matter in a strong magnetic field, orthogonal to the boundaries, has
been studied. It is shown that the chiral magnetic effect disappears,
whereas the chiral separation effect becomes dependent not only on
chemical potential, but on temperature and on a boundary condition as
well. It means that boundaries have a significant effect on physical systems
with hot dense magnetized spinor matter, such as compact astrophysical
objects (neutron stars and magnetars), novel materials known as the Dirac

and Weyl semimetals. (Yu.A. Sitenko)
Sitenko Yu.A. Hot dense magnetized ultrarelativistic spinor matter in a slab.
Phys. Rev. D, 2016. V. 94, No. 8, 0850142,

New approach to the description of the off-shell Coulomb scattering
amplitude that is based on using the Fock’s method of the stereographic
projection of the momentum space onto the four-dimensional unit sphere
has been worked out. New analytical expressions for the partial-wave off-
shell Coulomb transition matrices for particles with the repulsive
interaction at the ground-state energy have been derived.

(V.F. Kharchenko)
Kharchenko V.F. Analytical expressions for partial wave two-body Coulomb
transition matrices at ground-state energy. Annals Phys. (N.Y.), 2016, V. 374,
16-26.

Charge independence breaking in the pion-nucleon coupling constant
and the nucleon-nucleon scattering length is considered on the basis of the
Yukawa meson theory. The charge independence breaking effect in these
quantities is almost entirely explained by the mass difference between the
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charged and neutral pions. Therewith charge splitting of the pion-nucleon
coupling constant is almost the same as charge splitting of the pion mass.
(V.A. Babenko, N.M. Petrov)

babenxo B.A., Ilempos H.M. WV3ydeHue 3apsioBOM 3aBUCUMOCTU IHOH-
HYKJIOHHOW KOHCTAHTBI CBSI3U C MCIOJB30BAaHUEM JAHHBIX O HYKJIOH-HYKJIOH-
HOM B3aUMOJEHCTBUU NpU HU3KKUX sHeprusx. AD, 2016, T. 79, Ne 1, 8-12.

The structure functions of the mirror nuclei **C and *O are studied
within a model ‘three alpha-particles plus two extra nucleons”. The charge
density distributions, form factors, pair correlation functions, and the
momentum distributions of particles are found for these nuclei. Two
spatial configurations are revealed in the ground state of **C and **O nuclei.
The unknown experimental charge r.m.s. radius of **O nucleus is predicted.
(B.E. Grinyuk, D.V. Piatnytskyi)

Grinyuk B.E., Piatnytskyi D.V. Structure of **C and **O nuclei calculated in the
variational approach. Y®X, 2016, T. 61, Ne 8, 674-680.

Grinyuk B.E., Piatnytskyi D.V. Structure of **C and **O nuclei within a Five-
Cluster Model. Preprint arXiv:1611.07949v1 [nucl-th] (2016).

Theoretical analysis of bound and resonance states in *°Be nucleus has
been performed within a microscopic three-cluster model. The processes
of elastic and inelastic scattering of alpha particles from °He and dineutron
from °Be are also investigated. It is shown that nuclei “He and °Be are
substantially changed their size and shape when they interact with alpha
particle and dineutron, respectively. It is also shown that the cluster
polarization strongly changes a mutual attraction of clusters in the
compound system and leads to larger energy of bound states and smaller
energy and width of resonance states of the three-cluster system. Within
the present model, we obtain good agreement of theoretical results with
available experimental data for discrete and continuous spectrum states in

Be. (Yu.A. Lashko, G.F. Filippov, V.S. Vasilevsky)
Lashko Yu.A., Filippov G.F., Vasilevsky V.S. Microscopic three-cluster model
of 1%Be. Nucl. Phys. A, 2017, V. 958, 78-100. (accepted)

Ideal D-dimensional Bose gas is considered in a trap (external
potential) in more general case for isotropic potential U(r)=Ar"+Br™,
where A,B>0. The momentum distribution function is obtained, as well as
the total number of particles, critical temperature, condensate fraction and
heat capacity. Both high and low temperature regimes are considered.
Conditions for the existence of Bose-Einstein condensation in the form of
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certain relations on n, m and D have been obtained. (A.M. Gauvrilik,
I.1. Kachurik, Yu. A. Mishchenko)

The whole class of one-point interactions realized in the limit, when
the thickness of two- and three-layer planar heteostructures as well as
distance between them is infinitesimal, has been described. It is established
that depending on the way of the limit realization in the electron tunneling
the phenomenon of furcation of isolated resonances into multi-valued sets

takes place. (A.V. Zolotaryuk)
Zolotaryuk O.V. Furcation of resonance sets for one-point interactions.
arXiv:1610.07288v1 [quant-ph]. (submitted to J. Phys. A.)

We study symmetric random walk in one spatial dimension in
environment, formed by several zones of finite width, where the
probability of transition between two neighboring points and
corresponding diffusion coefficient are considered to be fixed different.
The probability to find a walker at the given position and time is derived
analytically. The probability distribution function is found: it has non-
Gaussian form because of the properties of adsorption in the bulk of zones
and reflection at the separation points. Time dependence of the mean
squared displacement of a walker is also studied, and the anomalous
behavior is revealed as compared with ordinary random walk. Analytical
calculation is in agreement with the results of numerical modeling based

on first principles. (A.V. Nazarenko)
Nazarenko A.V., Blavatska V. One-dimensional random walk in multi-zone
environment. arXiv: 1610.08046; (submitted to J. Phys. A)

Method of hierarchic Bethe ansatz is generalized for the case of Z,-
graded non-skewsymmetric r-matrices, Lie algebras gl(n) and arbitrary
hierarchy of embedded subalgebras. On its base, the spectrum of
Hamiltonians of integrable Gaudin and Janes-Cummings-Dicke models as
well as Bose-Hubbard dimers associated with Z,-graded r-matrices has

been obtained. (T.W. Skrypnyk)
Skrypnyk T. Twisted rational r-matrices and algebraic Bethe ansatz:
generalized Gaudin, Jaynes-Cummings-Dicke and Bose-Hubbard-type, Theor.
Math. Phys., 2016, V. 189, 1509-1527.
Skrypnyk T. “Generalized” algebraic Bethe ansatz, Gaudin-type models and
Zp-graded classical r-matrices. Nuclear Physics B, 2016, V. 913, 327-356.
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We derive Fredholm-determinant representation for isomonodromic z-
functions of Fuchsian systems with n regular singular points on the
Riemann sphere and generic monodromy in GL(N). The corresponding
integral operator is given in terms of elementary solutions for Fuchsian
systems with 3 singular points. For the N=2 case, we give for the Fredholm
determinant an explicit expansion in the form of combinatorial formulae
for t-function of Garnier system. These formulas are explained in terms of
multicomponent free fermions in the theories with twist fields.

(P. Gavrylenko, O. Lisovyy)
Gavrylenko P., Lisovyy O. Fredholm determinant and Nekrasov sum
representations of isomonodromic tau functions, arXiv: 1608.00958 [math-ph].

SOLID STATE PHYSICS

It is known that the Shubnikov — de Haas oscillations can be observed
in the Hall resistivity, although their amplitude is much weaker than the
amplitude of the diagonal resistivity oscillations. Employing a model of
two-dimensional massive Dirac fermions that exhibits anomalous Hall
effect, we demonstrate the amplitude of the Shubnikov —de Haas
oscillations of the anomalous Hall conductivity is the same as that of the
diagonal conductivity. We argue that the oscillations of the anomalous
Hall conductivity can be observed by studying the valley Hall effect in
graphene superlattices and the spin Hall effect in the low-buckled Dirac

materials. (S.G. Sharapov)
Tsaran V.Yu. and Sharapov S.G. Magnetic oscillations of the anomalous Hall
conductivity. Phys. Rev. B, 2016, V. 93, 075430 .

It is shown that the curvature and torsion of a ferromagnetic nanowire
significantly affect the spin-polarized current induced domain wall motion
along the wire. We consider the simplest case of constant curvature and
torsion, corresponding nanowires in the form of three-dimensional helix. It
Is shown that the curvature leads to Walker breakdown, i.e. the emergence
of a critical density of spin-polarized current j., which separates two modes
of motion: translational motion when j<j. and oscillating motion for j>j..
In the point j=j. a saddle-node bifurcation takes place. The nanowire
torsion, in turn, leads to a shift of the material parameter of spin torque
nonadiabaticity. The shift is proportional to the product of the helix
chirality to the topological charge of the domain walls. This shift can be
negative, that can lead to negative domain wall mobility. Basing on the
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obtained results we propose a practical method of experimental
measurement of the nonadiabaticity parameter and the damping coefficient.

(Yu.B. Gaididei, V.P. Kravchuk, K.V. Yershov)
Yershov K.V., Kravchuk V.P., Sheka D.D., Gaididei Yu. Curvature and torsion
effects in spin-current driven domain wall motion, Phys. Rev. B, 2016, V. 93,
094418.

The analytical expression for the spectrum of electrons in quasi-two-
dimensional space (so called quasi-2D-electrons) is found within the
fundamental Dirac equation. Such system describes layered
heterostructures, interfaces, crystal surfaces, etc. It is shown that the exact
solution contains several spin invariants, which means possibility of the
existence of many spin states of quasi-2D-electrons with different spin
polarization and different effects of spin-orbit interaction on the energy
spectrum. The exact solution is found for electrons confined by
asymmetric potential well, which includes free parameters, whose value
corresponds to certain invariants. In the general case the spin quantum
number determines certain value of the linear combination of all invariants.
These results allow to ascertain the conditions at which the given spin state
is realized, which opens new perspectives to control the spin degree of
freedom of charge carriers in spintronics (A.A. Eremko, V.M. Loktev,

L.S. Brizhik).
Eremko A., Brizhik L., Loktev V. General solution of the Dirac equation for
quasi-two-dimensional electrons. Annals of Physics, 2016, V. 369, 85-101.

We present the analytic analysis of the spectral problem for bounded
graphene fragments and finite polyene chains. The solutions of the
transcendental equation for the characteristic quantum numbers are
thoroughly examined and their accurate approximations are proposed. The
obtained results are used for analysis of the fundamental and
technologically significant properties of graphene and its daughter
structures (i.e., zigzag and armchair graphene nanoribbons), and finite

polyene chains of various length. (L.I. Malysheva)
Malysheva L. Spectral problem for bounded graphene fragments and finite
polyene chains: An analytic analysis. Phys. Stat. Solidi b (submitted)

An approximate method to solve a set of Ginzburg—Landau equations

for multiband superconductors has been developed. It has been shown that
the free-energy functional for a multiband superconductor can be reduced
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to the Ginzburg-Landau functional for an effective single-band

superconductor. (K.V. Grigorishin)

Grigorishin K.V. Effective Ginzburg—Landau free energy functional for multi-
band isotropic superconductors. Physics Letters A, 2016, V. 380, 1781-1787.

The variativity of governing coupling parameters in the integrable
nonlinear Schrodinger system on a triangular-lattice ribbon is shown to
ensure the important qualitative rearrangements in the system dynamics.
Thus the longitudinal coupling parameters regulated mainly by the
background values of concomitant field variables are responsible for the
bifurcation of primary integrable nonlinear system into the integrable
nonlinear system of Ablowitz—Ladik type. As a consequence in a critical
point the number of independent field variables is reduced by a half and
the system Poisson structure turns out to be degenerate. On the other hand
the transverse coupling parameters regulated basically by the choice of
their a priori arbitrary dependencies on time are capable to incorporate the
effect of external linear potential. As a consequence the primary integrable
nonlinear system with appropriately adjusted parametrical driving
becomes isomorphic to the system modelling the Bloch oscillations of
charged nonlinear carriers in an electrically biased ribbon of triangular

lattice. (O.0. Vakhnenko)
Vakhnenko 0O.0. Coupling-governed metamorphoses of the integrable
nonlinear Schrodinger system on a triangular-lattice ribbon. Phys. Lett. A,
2016, 380, No 24, 2069-2074.

NANOPHYSICS AND NANOTECHNOLOGIES

The electron states in the field of a charged impurity in graphene in a
magnetic field are studied. It is shown that a charged impurity removes the
degeneracy of Landau levels converting them into band-like structures. It
is shown that the filling of Landau levels and screened charge of impurity
can be very effectively tuned by gate voltage in agreement with the recent
experiments. The charge of impurity becomes strong screened if the
chemical potential lies in Landau level. If the chemical potential lies
between Landau levels then the screened potential does not change sign
and the screening is minimal, and the charged impurity can strongly affect
the electron spectrum. (E.V. Gorbar, Corr. Member of the NAS of Ukraine

V.P. Gusynin)
Sobol O.0O., Pyatkovskiy P.K., Gorbar E.V., Gusynin V.P. Screening of a
charged impurity in graphene in a magnetic field. Phys. Rev. B, 2016, V. 94,
115400.
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It is shown that in a molecular diode, one can observe a specific
unipolar electrofluorescence  which differs strongly from the
electrofluorescence associated with the Stark shift of the levels. The origin
of the mentioned electroluminescence is that the coupling of the molecular
chromophore group to one electrode is much stronger the coupling to
another electrode. This leads to the strongly asymmetric population of an
excited molecular state at identical in value but different in sign of the
voltage bias. The critical voltages that change the regimes of electron
transmission are found, and the conditions to observe the unipolarity are
formulated. (Corr. Member of the NAS of Ukraine E.G. Petrov,

V.0O. Leonov, Ye.V. Shevchenko)
Petrov E.G., Leonov V.A., Shevchenko E.V. Bipolar and unipolar
electroluminescence in a molecular diode. JETP Letters, 2017, V. 105, No. 2
(accepted).

The decay mechanism for plasmon due to the photon irradiation by
electron scattering from surface of the spheroidal metallic particles in
some dielectric medium has been proposed. It allows one to evaluate the
linewidth of surface plasmon in metallic nanoparticle directly via the
tensor of optical conductivity and to establish its dependence on the

particle radius and medium refractive index. (M.l. Grigorchuk)
Grigorchuk N.I. Broadening of surface plasmon resonance line in spheroidal
metallic nanoparticles. Journal of Physical Studies, 2016, V. 20, No. 1/2,
1701(1-9).

Spin-dependent transport in carbon nanotubes with chromium atoms
has been studied. Precise expressions for Green functions, thermodynamic
potential and conductivity tensor are derived using a diagram method. We
show that the phenomenon of spin-dependent electron transport in a
carbon nanotube results from strong electron correlations, caused by the
presence of chromium atoms. The value of the electric current spin
polarization increases along with Cr atoms concentration and magnitude of

the external magnetic field increase. (S.P. Kruchinin)
Kruchinin S.P., Repetsky S.P., Vyshyvana |.G. Spin-dependent transport of
carbon nanotubes with chromium atoms. In: Nanomaterials for security (eds.
J. Bonca and S. Kruchinin), 2016, Springer, 67-95.

Energy spectra, ionization potentials, electron affinity and
reorganizations energies have been calculated within density functional
theory approach for the series of ter-anthrylene-ethynylene derivatives
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being in neutral, cationic and anionic charge states. The oscillating
behavior of intramolecular transfer integral values was observed both for
electron and hole charge carriers, hole mobility was predicted to be higher
than electron one. (O.L. Kapitanchuk)

Kapitanchuk O.L. A quantum-chemical study of conformational and electronic

properties of ter-anthrylene-ethynylene derivatives in neutral and ionized states.
Mol. Cryst. Lig. Cryst., 2016, V. 639, 55-63.

SOFT MATTER PHYSICS

A general concept of the long-range elastic interactions in continuous
medium is proposed. The interaction is determined as a consequence of
symmetry breaking of the elastic field distribution produced by the
topological defect as isolated inclusions. New nonlinear model of the
elastic field source has been proposed. The source is considered as a
nonlinear object which determines the effective charge of the field at large
distances in the linear theory. (Acad. of the NAS of Ukraine A.G.

Zagorodny, Corr. Member of the NAS of Ukraine B.l. Lev)
Lev B.l., Zagorodny A.G. Nonlinear model of elastic field source. Mod. Phys.
Lett. A, 2016, V. 31, 1650173.

We have introduced the elliptic-beam model for the transmittance
probability distribution of the atmospheric quantum channel. This model
adequately accounts the loss and fading of the signal due to the
atmospheric distortions of the beam centroid position and beam
deformation. It appears that our model applies to weak, weak-to-moderate,
and strong turbulence and hence to the most important regimes in
atmospheric communication scenarios. As an example we have studied the
influence of atmospheric turbulence on quantum nonlocality for the
scenario of counter propagation of photonic pair as well as the influence
so-called double-click events, which are caused by dark counts, stray light,

and multiphoton entangled pairs. (D.Yu. Vasyljev)
Gumberidze M.O., Semenov A.A., Vasylyev D., Vogel W. Bell nonlocality in
the turbulent atmosphere. Phys. Rev. A, 2016, V. 94, 053801.

Method of preparation of multimode sub-Poisson light was
developed using control photodetection of multimode twin-beam squeezed
vacuum states and imposing a condition on the main photodetector. The
method was shown to be useful upon imperfect detection efficiency. The
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numerical modeling and the experimental verification of the method for

bright nonclassical light were carried out. (V.C. Usenko)
Iskhakov T. Sh., Usenko V. C., Filip R., M. Chekhova V., Leuchs G. Low-noise
macroscopic twin beams. Phys. Rev. A, 2016, V. 93, 043849.

The formation of elastic hexadecapoles — so-called “colloidal atoms
with filled g-orbitals” has been established. Physical origin of such
deformations and their interaction, essentially different from the known
dipole and quadrupole interactions in nematic colloids, has been revealed.

(S.B. Tovkach)
Senyuk B., Puls O., Tovkach O.M., Chernyshuk S.B., Smalyukh I.I.
Hexadecapolar colloids, Nature Communications, 2016, 7, 10659.

Provided the normal boundary conditions around each air bubble in
liquid crystal were imposed we predict the generation of defects breaking
the symmetry of air evaporation into the liquid crystal through the bubble
surface. As a result there appears the difference of pressure for the very
bubble and causes its motion in liquid crystal. The obtained experimental
data confirm the suggested model. (Corr. Member of the NAS of Ukraine

B.l. Lev)
Kim S.-Jo, Lev B., Kim J.-H. Asymmetric motion of bubble in nematic liquid
crystal induced by symmetry-broken evaporation. Europhysics Letters, 2016,
V. 115, 16002.

Molecular force field, which is commonly used in computer
simulations to study the structure and dynamics of macromolecules in
biological systems has been modified and implemented in the software
package MBN Explorer. A new type of potential function has been
proposed that allows us to study the processes of chemical bonds breaks,
the rupture of valence angles and dihedral interactions in molecules.

(S.N.Volkov)

« Sushko G.B., Solov’yov I.A., Verkhovtsev A.V., Volkov S.N., Solov’yov A.V.
Studying chemical reactions in biological systems with MBN Explorer:
implementation of molecular mechanics with dynamical topology. Eur. Phys. J.
D, 2016, V. 70, 12.

For leaky integrate-and-fire neuron with threshold 2 stimulated with
Poisson stream, the output stochastic process intensity has been calculated
(without using the diffusion approximation) as function of LIF’s physical
parameters and intensity of the input stochastic process. (O.K. Vidybida)

Vidybida O.K. Journal of Statistical Physics (submitted)
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Within a mathematical model, the process of interaction of the
metabolic processes such as glycolysis and gluconeogenesis has been
studied. As a result of the running of two opposite processes in a cell, the
conditions for their interaction and the self-organization in a single
dissipative system have been created. The reasons for the appearance of
autocatalysis in the given system and autocatalytic oscillations are studied.
The bifurcations of the period doubling and the transition to chaotic
oscillations have been determined according to Feigenbaum scenario and
the intermittence. The obtained strange attractors are created as a result of
the mixing funnel formation. The complete spectra of Lyapunov indices,
KS-entropies, “horizons of predictability,” and Lyapunov dimensions of
these attractors are calculated. (V.. Grytsay)

Grytsay V.l. Self-organization and fractality created by gluconeogenesis in the

metabolic process. Chaotic Modeling and Simulation (CMSIM), 2016, No. 2,
113-127.

A three-stage kinetic model for the blockage of calcium channels by
nickel ions in biological membranes is introduced. In accordance with
experiment it has been established that the peak calcium-current
magnitudes comprise the hysteresis properties and obey bimodal

distributions over the logarithm of the antagonist’s concentrations.

(V.l. Teslenko, Corr. Member of the NAS of Ukraine E.G. Petrov)
Teslenko V.1., Petrov E.G. Regularization of environment-induced transitions
in nanoscopic systems. Ukr. J. Phys., 2016, V. 61, No. 7, 627-647.

Peculiarities of migration and capture of a quantum particle in the
chain with traps are described. Nontrivial dependencies of the quantum
yield of capture W(y) on the trap intensity x (in particular, the effect of
“imprisonment” of the particle in the chain with y growing) and initial
conditions of migration are revealed in the cases of infinite, semi-infinite
and finite chains. (L.N. Christophorov, Acad. of the NAS of Ukraine

A.G. Zagorodny)

Zagorodny A.G., Christophorov L.N. Polya's theorem, migration and capture of
a quantum particle. Reports of the NAS of Ukraine, 2016, No. 11, 44-51.

ASTROPHYSICS AND COSMOLOGY

Sterile neutrino with mass of about 7 keV can explain the properties
of the emission line at energy ~3.5 keV in the spectra of several dark-
matter dominated cosmic objects. We investigate the influence of dark
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matter composed of such sterile neutrino on the process of reionization of
the Universe and show that it causes a significantly sharper reionization,
impossible to “imitate” within the cold-dark-matter scenario under any
reasonable choice of model parameters. (A.Rudakovskyi, D.lakubovskyi)
Rudakovskyi A., lakubovskyi D. Influence of ~7 keV sterile neutrino dark

matter on the process of reionization. J. Cosmology & Astroparticle Physics,
2016, No. 06, 017.

The process of generation and subsequent free evolution of the lepton
chiral asymmetry and helical magnetic field in the early hot universe has
been analytically studied. For cosmologically relevant initial conditions
the chiral asymmetry and the energy density of helical magnetic field are
shown to evolve by scaling laws. We derived an expression for the
temperature at which this regime abruptly terminates as a function of the
chiral asymmetry and energy density of magnetic field. (M.Ye. Sydorenko,
Y.V. Shtanov)

Sydorenko M., Tomalak O., Shtanov Y. Magnetic fields and chiral asymmetry

in the early hot universe. . Journal of Cosmology and Astroparticle Physics,
2016, No. 10, 018.

PHYSICS OF PLASMA PROCESSES

The analytical approach to describe the magnetized particle transport
in random frozen isotropic electrostatic field has been developed using the
concept of subensembles. It is shown that more detailed description in
terms of subensembles gives better quantitative agreement with results of
direct numerical simulation. (V.I. Zasenko, O.M Cherniak, Acad. of the

NAS of Ukraine A.G. Zagorodny)
Zasenko V.1, Cherniak O.M, Zagorodny A.G. Subesemble concept in 2d
magnetized particle transport model. Problems of atomic science and
technology. 2016, 6. Series: Plasma Physics (22).

The electrostatic potential distribution around a solitary charged
absorbing macroparticle embedded into weakly ionized strongly
collisional plasma is studied in details on the bases of numerical solutions
of plasma dynamic nonlinear equations within the drift-diffusion
approximation. Calculation was done under assumption that a
macroparticle absorbs electrons and ions from plasma environment; the
dependence of accumulated charge on dust particle size as well as plasma
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parameters has been found. The comparison of calculated potential and
plasma particle distributions with analytical expressions has been
performed. It is shown that consistency of analytic approximations (the
superposition of Debye and Coulomb potentials) with the results of
calculations can be significantly improved by use of a screening length
scaling which depends on a dusty particle size and is associated with a
significant deviation of a charge density near the particle surface from the
unperturbed value. The universal dependence of the scaling parameter for
screening length and effective charges on macroparticle size has been

obtained. (Acad. of the NAS of Ukraine A.G. Zagorodny, A.l. Momot)
Momot A.l., Zagorodny A.G. Toward analytical description of the electrostatic
potential of charged macroparticle in weakly ionized plasma. Europhysics
Letters, 2016, V. 114 (6), 65004.

MATHEMATICAL MODELING

Mathematical model of exchange rate and targeting inflation is
constructed. Stochastic difference equation for the exchange hryvnia/dollar
is established. An equation of money circulation that relates money
demand, nominal Gross National Product, rate of National Bank, and price
level has been constructed. Money circulation velocity during 2012-2014
is found and its growth is shown, that indicates the increase of inflation
and decrease of living standard in this period. (N.S. Gonchar,

A.S. Zhokhin, W.H. Kozyrski, L.S. Terentieva)

Tonuap H.C., Koxun A.C., Koszwvipckuti B.I'., Tepenmwvesa JI.C. Peueccus,
BaJIIOTHBIA Kypc, TapretupoBanue wuHpassuun. I[Ipo6irem VYmpaernenus u
HNudopmatuku. (IPpURHATO 10 APYKY)

A notion of local regular supermartingale relative to a convex set of
equivalent measures is introduced. The theorem on the necessary and
sufficient conditions of validity of optional decomposition for local regular
supermartingales is proved that is generalization of the well known Doob
decomposition theorem for supermartingale.

Complete description of local regular supermartingales relative to a
convex set of equivalent measures is given. An important notion of
complete convex set of equivalent measures is introduced and theorem
stating that for all nonnegative supermartingale relative to this set of
measures optional decomposition is valid and therefore significant one for
application in Financial Mathematics.
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Fair price for contingent claim relative to a convex set of equivalent
measures is introduced that is generalization of the notion in case as the set
of equivalent measures is a set of equivalent martingale measures for a
certain evolution of risk and non risk assets. A formula for fair price of
standard contract with European option for arbitrary non arbitrage
evolution as risk and non risk assets in incomplete market is found.

(N.S. Gonchar)
Gonchar N. S. Generalization of Doob decomposition theorem and risk
assessment in incomplete markets, J. App. Math. (submitted)

COMPUTER SOFTWARE RESEARCH

The program system OpenStack was updated to the modern version
Mitaka of the cloud infrastructure with the highest reliability of the
Bogolyubov Institute for Theoretical Physics of the NAS of Ukraine. The
integration of BITP cloud infrastructure to CERN cloud infrastructure has
been done to perform data processing of ALICE experiment using new
HTCondor system scheme. The cloud infrastructure of the BITP is a first
Ukrainian cloud resource which has been integrated into the European
cloud infrastructure of EGI Federal Cloud project. (S.Ya. Svistunov)

SCIENTIFIC AND EDUCATION CENTER

In 2016 the course of 6 popular science lectures on recent
achievements in fundamental physics has been organized and given for
pupils of leading physical and mathematical high schools in Kiev. The
regular elective courses on physics and mathematics have been provided
for students of Kiev high schools. The Center also furnished a financial
assistance to students of physical and mathematical high schools in
holding the Olympiads on Experimental Physics.

The high-qualified researchers from BITP and other institutions in the
framework of the Center activity hold three cycles of elective seminars on
theoretical physics and higher mathematics for first-year, second-year and
third-year students of Physical Faculty of Taras Shevchenko National
University of Kyiv wherein about 50 students were attending each seminar.
The regular seminars on mathematical physics for four-year and five-year
students have been conducted.
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Within the framework of Bogolyubov Program on Theoretical
Physics Prof. Dr. S. Pakuliak has conducted 3 cycles of lectures dedicated
to the modern integrated quantum systems.

During the Winter School on Modern Mathematical Physics in
January 7-9, 2016 the series of lectures on supersymmetric quantum field
theories and application methods of nonlinear quantum integrated systems
in condensed matter physics have been conducted.

SCIENTIFIC PUBLICATIONS
Books: 2
Baxuenxo B.O., Baxnenxo O.O. XBUIbOBAa AUHAMIKa CTPYKTYPOBAHUX
cepenoBuil. Kuis. Hayk. mymka. 2016. 227 c.
Bonca J. and Kruchinin S. (Eds); Nanomaterials for security.
Proceedings of NATO ARW. Springer Netherlands. 2016. 330 p.

Papers in Journals: 160
Ukrainian Journals — 30,
Foreign Journals — 130.

PRIZES AND AWARDS

O.S. Davydov Prize of the NAS of Ukraine

Vakarchuk 1.0., Tkachuk V.M., Gavrilik A.M. — for a series of works
«Quantum systems in not commutative space, deformed algebras and
deformed models»

Prize of the President of Ukraine for Young Scientists for 2016
Volkov A.N., V.P. Kravchuk, Popov N.A., Starodub I.A. — for a series of

works «Control of the dynamics of electromagnetic excitations in the
superconducting and magnetic nanostructures with complex geometry».

Prize of NAS of Ukraine for Young Scientists for 2016
Leonov V.O. — for a series of works «The mechanism of formation of a

photocurrent in molecular diodey

Leader of Sciences of Ukraine 2016. Web of Science award
V.P. Gusynin «Scientist of Ukraine. For extraordinary achievementy
S.G. Sharapov «Scientist of Ukraine. For significant progress»
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CONFERENCES

Seminar “Problems of Theoretical Physics™ dedicated to the memory
of O.G. Sytenko. Kyiv, February 11, 2016.

The Bogolyubov Conference “Problems of Theoretical Physics”
dedicated to 50-th anniversary of the Bogolyubov Institute for
Theoretical Physics of the NAS of Ukraine. Kyiv, May 24-26, 2016.
International Conference “Physics of Liquid Matter: Modern
Problems” Kyiv, May 27-31, 2016.

Seminar “Problems of Theoretical Physics” dedicated to the memory
of P.I. Fomin. Sumy, June 24, 2016.

International Conference and School on Plasma Physics and
Controlled Fusion. Kharkov, September 12-15, 2016.

Young Scientist Conference ‘“Problems of Theoretical Physics”
dedicated to 50-th anniversary of the Bogolyubov Institute for
Theoretical Physics of the NAS of Ukraine. Kyiv, December 13-15,
2016.

The Davydov Readings. Kyiv, December 26, 2016.
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