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®YHJIAMEHTAJBHI B3AEMOJII TA
MIKPOCKOIIYHA BYJIOBA PEYUOBUHM

Po3BuHYTO ONMKC KBAaHTOBOI PIIUHU B MOJIEJI KBAPKOBOTO aHCAMOJIIO 3
JOTUPU(PEPMIOHHOIO  B3aEMOJIEI0,  BUKOPHCTOBYIOUHM  HAOIMKCHHS
CepeIHBOTO ToJIS Ta TiepeTBopeHHs1 boromo6oa. [IpogemoncTpoBaHo, 1110
CEpeIHsS €HEPTis TaKOTO aHCaMOJIIO BiJirpae pojib (GyHKIIIOHATY €HEprii B
teopii Jlannay. [Tokazano, 110 a1 pi3HOMaHITHUX MOTEHITIATiB, KOPUCHUX
JUIS 3aCTOCYBaHHS, MOJKHA OYIKyBaTH, IO KBAaHTOBI PIAWHU MarOTh
ICTOTHO OJHAKOBY TOBEAIHKY. bynu onepkaHi OINUHKH JJIs JESKUX
BiacTuBOCTer Takux piauH. [lopiBHsHHS Mozaeneit HamOy-lona-Jlazinio Ta
Kenmuma, ki iCTOTHO BiAPI3HSIOTECSA B 0aratboX acleKkTax, JeMOHCTPYE,
III0 BJIACTHUBOCTI BIAMOBIAHUX KBAaHTOBHUX PITUH AIHCHO HE 3aJIeKaTh BIJI
noBeiHKH (hopMdakTopiB (IPUPOIHOT JOBKHUHHU B3aEMO/IIT), a CKOPIIIE 3a
BCE BOHHM BH3HAYAIOTHCS KOHCTAaHTOK B3aemomii. Ilokasamo, 110
3arajibHOI0 PUCOI0 aHCAMOJIB € MPUCYTHICTh BUPOKEHOCT] iXHIX CTaHIB
32 TUCKOM Ta XIMIYHHUM IOTCHI[IAJIOM MOPIBHSAHO 3 BaKyyMOM. (4WI.-KOp.
HAH Vkpainu .M. 3iH0B’€B)

. 3unosvee I'M., Monooyoe C.B. ®aykTyalluOHHAs HEYCTOMYMBOCTH MOPS
Jlupaka B KBapKOBBIX MOJENAX CUJIBHBIX B3auMOJAEUCTBUU. SnepHas ¢uszuka

(MIpUIHATO 70 OPYKY).

PiBasausa crany Ban nmep Baannca mepembadae icHyBaHHS (ha30BOTO
Nepexo/Iy MEepIIoro pojay piiiHa-ra3 Ta HasBHICTb KPUTUYHOI TOukd. Lle
PIBHSIHHSA pa3oM 3 (PEpMIBCHKOIO CTATUCTUKOIO 3aCTOCOBYETHCS JIJISL OTHCY
anepHoi Marepii. JlocmimkeHo ¢GaykTyarlii 4yuciia HYKJIOHIB B OKOJI
KpuTU4HOi Touku. HopmoBaHa Bapialiis, Koe(]illleHT acuMeTpii Ta
Koe(iIieHT eKcliecy po30iraloThCs B KPUTHYHIN ToUIll. 3HAWIEHO, IO
obmacTh KpocoBepa (a3oBOi JlarpaMH XapaKTEPH3YETHCS BEIMKHMHU
3HAYCHHSMH HOPMOBAHOI Bapiallii, MPaKTUYHO HYJbOBHUMH 3HAUYCHHIMU
Koe(irieHTa acuMeTpii Ta 3HAYHUMH HETaTUBHUMH KoedillieHTaMu
exciecy. CknaaHi CTPYKTypH KoedillieHTa acuMeTpii Ta koedilieHTa
EKCIIeCYy CIIOCTepiraroTbcsi Ha ha30BiM giarpaMi B IITHPOKIM 00acTi
HABKOJIO KPUTHYHOI TOYKH, TOOTO, BOHHM MOXYTb PO3BHBATH BEJHKI

no3uTHBHI Ta HeratuBHi 3HaueHHs ([[.B. Anuuikid, M.I. I'opeHmTeiin)
. Vovchenko V., Anchishkin D.V., Gorenstein M.l., Poberezhnyuk R.V. Scaled
variance, skewness, and kurtosis near the critical point of nuclear matter. Phys.
Rev. C, 2015, V. 92, 054901.



3 aHam3y BEJIMKOTO 4YHCJIa HAWHOBITHINIMX EKCIEPUMEHTATBHUX
JAHUX TIPO MHOKMHHOCTI aIpOHIB 3HANJICHO J[Ba MKW Y O€3p03MipHiil Mipi
B3a€MOJIII Ha XIMIYHOMY (pi3ayTi 3a €Heprii 31TKHEHHs sAep B CHUCTEMI
neHTpy Mac 4,9 I'eB/nykin ta 9,2 I'eB/nykin. HaBeneno penomeHnomoriaH1
Baromi apryMeHTH, 110 11l IBa MKW CB1AYATh PO ICHYBaHHS JIBOX (Ha30BUX
MepEeTBOPEHbD 3a IUX eHepriil 31TKHEeHH. [Ipu 11boMy, BUIIIUM MK 32 YMOBHU
eHepriit 3iTkHeHHs 4,9 ['eB/Hyki1 cBITYuTh TIpo Pa3oBUil IEpeXiJl MePIIOTo
POy, B TOM Yac K MEHIIUM MK 32 BUIITUX €HEPT1 31TKHEHHS MOB’ A3yI0Th
13 (a30BUM MEPEXOIOM APYroro poay ado i3 caaOKuM KpPOCOBE POM.
(K.O. byraes, O.l. IBaaunpknii, J[.P. Omitnnaenko, B.B. CaryH, 4mi.-kop.

HAH Vkpainu .M. 3iH0B’€B)

. Bugaev K.A,, Sagun V.V., lvanytskyi A.l., Oliinychenko D.R., llgenfritz E.-M.,
Nikonov E.G., Taranenko A.V., and Zinovjev G.M. New signals of quark-
gluon-hadron mixed phase formation. Euro. Phys. (accepted); arXiv:
1510.03099 [nucl-th] (2015).

[ToOymoBaHO 1 YCHINTHO 3aCTOCOBAHO [IJIsi OMHCY Ta TependadeHb
EKCIIEPUMEHTAJILHUX JIaHUX I1HTETPOBHY TIAPOKIHETUYHY MOJEIb SIAPO-
SJIEPHUX 31TKHEHD, 110 BKJIFOYAE TeHEpallll0 MOYaTKOBOTO CTaHy MaTepii B
[IUX 31TKHEHHAX, 1i TepMali3amiio 1 B’SI3Ky TIApOAWHAMIYHY €BOJIIOIIIIO,
HETIEpEePBHUM PO3IaJl Ha OKpEeMi aJIpOHU Ta OCTAHHIO CTAJIII0 — €BOJIOIII0
HEPIBHOBAXXHOTO ra3y B3aeMOJIiHUX ajpoHiB i pe3onancis. (B.FO. Haboka,
FO.M. CuHiokoB)

. Naboka V.Yu., Akkelin S.V., Karpenko Iu.A., Sinyukov Yu.M. Initialization of
hydrodynamics in relativistic heavy ion collisions with an energy-momentum
transport model. Phys. Rev. C, 2015, V. 91, 014906.

. Naboka V.Yu., Karpenko lu. A., Sinyukov Yu.M. Thermalization, evolution and
LHC observables in integrated hydrokinetic model of A+A collisions. Phys.
Rev. C (submitted) arXiv:1508.07204.

JIOCIIJIPKEHO BIJIMB 30BHINIHHOTO MArHITHOTO TMOJS Ta TPaHUYHHUX
YMOB Ha BaKyyM KBAaHTOBAHOTO TOJIs 3apsKE€HOI MAaCHUBHOI CIIHOPHOI
Matepli B oOmexeHoMy mpoctopi. BusiBmeno, mo cuna Kasumipa 3a
HAsIBHOCT1 JOCTaTHHO BEJIMKOT'O MAarHiTHOTO MOJIs, MEPIICHIUKYJIIPHOTO 10
JIBOX TapajelbHUX IUIACTHUH, HE 3aJCKHUTh BiJ TPAaHWUYHOI YMOBHU Ha

IUTaCTHHAX 1 Bij BijacTaHi Mixk miactuHamMu. (FO.O. CureHko)
. Sitenko Yu.A. Casimir effect with quantized charged spinor matter in
background magnetic field. Phys. Rev. D, 2015. V. 91, No. 8, 085012.
. Sitenko Yu.A. Influence of quantized massive matter fields on the Casimir
effect. Mod. Phys. Lett. A, 2015, V. 30, No. 20, 1550099.



. Sitenko Yu.A., Yushchenko S.A. Pressure from the vacuum of confined spinor
matter. Intern. J. Mod. Phys. A, 2015, V. 30, No. 30, 1550184.

BuBeneHo HOBI aHaiTHMYHI BHpasud maiasi P-, d- 1 f-xBUaboBHX
napiiajbHUX JIBOYACTMHKOBUX KYJIOHIBCBKMX MATpHUIlb TEPEXoay IpHU
€HEepTii OCHOBHOT'O 3B’SA3aHOTO CTaHy KOMIUIekcy. Onep:kaHi pe3ysibTaTH
BUKOPUCTAHO ISl BUBYEHHS BJIACTUBOCTEH MaJOYaCTHHKOBUX aTOMHHX 1

saepaux cucrteM. (B.d.XapueHko)
. Kharchenko V.F. Analytical transition-matrix treatment of electric multipole
polarizabilities of hydrogen-like atoms, Annals Phys. (N.Y.), 2015, V. 355,
No. 1, 153 - 169.

Ha ocHOB1 pekoMeHI0BaHMX Ha JaHUM MOMEHT HH3bKOCHEPTeTHYHHX
rapaMeTpiB IPOTOH-MPOTOHHOI B3aEMO/IT OTPUMAHO 3HAYEHHS 3apsA0BO1
MOH-HYKJIOHHOI KOHCTAHTH 3B’SI3Ky, SKE IIOBHICTIO Y3TO/KYETHCS 3
EKCIEPUMEHTAJIBHUM 3HAYE€HHSM, 3HAWJICHUM Y ICAIBCHKOI TI'PYIIOHO

HelTpoHHUX gociimkens. (B.O. badenko, M.M. Ilerpos)
. babeuxo B.A., Ilempos H.M. O 3apsgoBoil 3aBUCMMOCTH KOHCTAHTHI ITHOH-
HYKJIOHHOM cBsi3u. SnepHa ¢izuka ta enepretuka, 2015, T. 16, Ne 2, C. 136-143.
. babenxo B.A., Ilempos H.M. W3ydeHue 3apsiioBOMl 3aBUCHUMOCTH ITHOH-
HYKJIOHHOW KOHCTAHTBI CBSI3U C MCIIOJIb30BAaHUEM JaHHBIX O HYKJIOH-HYKIOHHOM
B3aMMOJICHCTBHUM ITPH HU3KUX dHeprusx. SAd, 2015, T. 78, Ne 12, C. 1-5.

B pamkax m’SITH4aCTHHKOBOI Mojeii (TpH aib(ha-4acTUHKU IUTIOC JBa
JIOJATKOBI HYKJIOHH) ZOCILIKEHO CTPYKTYPY A3epKanbHuX siaep ~C 1 0.
3anpornoHOBaHO TMOTEHIIANIM B3a€MOJIl, SKI JAalOTh 3MOTY Y3TOIUTH 3
eKCIIEPHMEHTOM CHEpTiio Ta po3MipH siapa ~"C, a Takox eHeprito sapa 0.
Ha ocHoB1 BapialiiifHOro mijaxoay 3 BUKOPUCTAHHSM TayCOiTHUX Oa3ucCiB
PO3pax0OBaHO XBHJILOBI (PYHKIII OCHOBHOTO CTaHy JOCHIIKYBaHHUX
I’ ITHIACTHHKOBHX CHCTeM. llepexGaueHo 3apsmoBuil pamiyc stapa - O.
BcTanoBieHo po3moaud TYCTHHH 1 mpyxHI dopmbakTopu 000X saep
(b.€. I'punrok, J1.B. IT’ AITHULIBK W)

BusBneHo rpyrny KBa3UPEIATHBICTUYHUX PIBHSIHB, PO3KIAIN SKUX
BiZIHOCHO 1/c 30iraroThCs MK COOOIO 0 YETBEPTOrO MOPSIKY BKIIIOUHO 3
TOYHICTIO JI0 WIEHIB, IO iX MOXHa YCYHYTH JTOJAATKOBHUMH YHITapHUMU
IePETBOPEHHSIMHU. PO3KJIaIH TAKHX PIBHSHD MICTATb BHKJIIOUHO € WICHH,
Toml SK pO3KIagM piBHAHB bpeiita, Commitepa MiCTATh €' diIeHH
(O.1. TypoBchKHii)



3anmponoHOBaHO (ha30BE IMPEACTABICHHS BEKTOPIB KBAHTOBHX CTaHIB
JIBOKJIACTepHUX cucTteM. [loOyaoBaHO TYCTHHU PO3MOILTY B HpOCTOpl
doka- BaprMaHa JUISL 3B’SI3aHMX Ta PE30HAHCHUX CTaHIB °’Li i "*Be B
paMKax MIKpPOCKOIIIYHOI JBOKJACTepHOT Mojeni. BXigHi mapamerpu
MOJIEI 1 HyKJIOH-HYKJIOHHOT'O TIOTEHIlaly BUOpaH1 Tak, mo00 ONTUMAaIbHO
nepeaaTd BHYTPIIIHIO CTPYKTYpPY KJIAcTEpiB 1 BIATBOPUTH TMOJOKCHHS
OCHOBHOTO CTaHy MO BITHOIICHHIO JO JABOKJIAcCTEpHOro mopory. s
KOXXHOTO 3 JIOCHIDKEHUX SJI€p BpPaxoOBaHO JIOMIHIBHY KJIaCTEpHY
KoH(irypartiro. ['ycTrHa po3noiny y GpazoBoMy mpoCTOpi MOPIBHIOETHCS 3
T'YCTHUHOIO PO3MOAUTY B KOOPJUHATHOMY Ta IMITYJIb.CHOMY TPEJACTaBICHHSX.
3B’s13aH1 CTaHH, SK 1 BY3bKI PE30HAHCH, peali3yioTh ce0e¢ B KOMMAKTHIN
obmacTi y (pazoBomy mpoctopi. BcTaHoBIEHO KinbKICHI MEXI i€l 00macTi
y ($a3zoBOMy OpoCTOpi I JOCHimKeHuX saep. 1lokazaHo, 1Mo KBaHTOBI
TpaeKTOpii HAOIMIKAIOTHCS 10 CBOTO KJIACHMYHOTO JIMITY 13 301IbIIICHHSIM
eneprii. (FO.A. Jlamko, I'.®. ®ininnos, B.C. BacuneBcbkuii)

. Lashko Yu. A., Filippov G.F., Vasilevsky V.S. Dynamics of two-cluster systems
in phase space. Nucl. Phys. A, 2015, V. 941, 121-144,

s AOCHIJKEHHSI 3arajbHUX BJIACTUBOCTEM PE30HAHCHUX CTaHIB
JICTKMX aTOMHHMX SJep, SKi pO3MajaloThCs HAa TPH YaCTUHKHU (KjacTepu) i
K1 HE pO3MaJaloThCsd Ha JB1 YACTUHKH, CHOPMYIHLOBAHO MOJECIb, IO
BUKOPHUCTOBYE ©Oa3uc rinepchepudaux GQyHKIINA a7 BIPOBAHKEHHS
pearmizanii KOPEeKTHUX T'PaHUYHHX yYMOB. BCTaHOBIIEHO, IO 301IBIICHHS
3B’SI3Ky MK KaHaJaMu MPU3BOJUTH IO 3MEHIIICHHS €HEPTil pe30HAHCHOTO
ctany. [Ipy meBHHMX 3HAYEHHSX KOHCTAHTH, BIAMOBITAIBHOI 3a 3B 30K
KaHaJiB, pPE30HAHCHI CTaHW TMIEPETBOPIOIOTHLCS Ha 3B’s3aHI CTaHHU.
[lokazaHo, 1m0 By3bKI PE30HAHCHI CTaHU MOXKYTh ICHYBAaTH SK IPHU
cnabkoMy 3B’SI3Ky KaHalliB, TakK 1 MPH CUJIBHIM B3aemomii kKa”amB. [lpu
30UIBIIICHH] YKCIIa BIAKPUTUX KaHAJIB, K MIPABUIIO, 3MEHIITYEThCS CHEPris
Ta IMUpPUHA pPE30HAHCHUX CTaHIB. BcTaHOBIEHO, IO ICHYE BEIHMKA
HMOBIPHICTh TIOSIBU HAJBY3bKMX pE30HAHCHUX CTaHIB B CHCTEMI 3
BEJIMKOIO KUIBKICTIO BIOKPUTHX KaHamB. BCTaHOBICHO TaKoOX, IO
PE30HAHCHI CTaHW (POPMYIOTHCS Ta PO3MATAIOTHCS JIMIIE B OOMEKCHE
YUCJIO KaHaJIB TPHUKIACTEPHOTO KOHTHHYyyMy. OjepikaHi pe3ysbTaTu
Y3TOJKYIOTBCSL 13 3araJIbHUMU BJIACTUBOCTSIMH TPUKJIACTEPHUX CHCTEM.
(B.C. BacuiieBcbkuit)

HenaBHo Oynio mokaszaHo, 110 BBEJEHI HAMH JIBO- 1 TpUITApaMETPUIHO
nedopmoBaHi aHayioru anredpu [aif3enOepra omneparopiB IMOJIOKEHHS 1



IMITyTbCYy ~ MOXYTh  OyTH  BigoOpakeHi Ha BIAMOBIAHI — anreOpu
HECTaHIAPTHUX J1e(hOPMOBAHUX KBAHTOBUX OCIIIATOPIB. MU BCTaHOBHIIH,
110 TaKHil 3B 530K JUKTYE JUIsl OIEpaTopiB HAPOIKEHHS 1 3HUILEHHS &', &
HE3BMYANHE IPAaBUIIO B3a€EMHOIO CIPSDKCHHS (3aMiCTh €pMITOBOrO), Tak
3pade M(N)-ticeBmoepmitoBe cnpsuxenns, ae N(N) — dbyHKIis omepaTopa
yucna 30ymkeHs N. Bignoeimao, 1ie npuBoauth o 1(N)-mceBmo-
€pPMITOBOCTI OIepaTopa MOJIOKEHHS YU OlepaTopa IMITYJIbCy, B TOM Yac K
ramiabTOHIaH € epMiToBUM. OmNUCaHO PI3HI MOXKJIMBI BUITQJKH, a TaKOXK
BUSBJIICHO creludivuai BaacTuBocTi, moB’sa3aHi 13 1(N)-niceBgoepmiToBrM
cupspkeHHsaM. (O.M. [aBpriink)

. Gauvrilik A.M., Kachurik I.I. New version of pseudo-hermiticity in the two-

sided deformation of Heisenberg algebra. Mod. Phys. Lett. A, 2015, V. 31,
14 pp. (accepted); arXiv:1411.5955.

[ToOygoBaHO  IHTEIpOBHI  y3arajdbHEHHsS  moxened  JDkeiiHca-
Kamminrca-/like Ta qumepiB boze-Xabap/a, acoiiiioBaHuX 13 3araJIbHUIMU
HEKOCOCHUMETPUYHUMHU [-MaTpuisiMu Ta aneOpamu JIi BHUIUX paHTIB.
3HalIeHO CIEKTp TraMUIbTOHIAHIB I1HTEIPOBHUX Yy3arajibHEHb MOJCNICH
Jxeitnca-Kamminrca, [ike ta mumepiB boze-Xabappa, acoriiioBaHux i3
«CKPYYCHUMU» palliOHAIbHUMHU [-MaTpuisiMu Ta aneOpamu JIi gl(n).

(T.B. CKpHUITHUK)
. Skrypnyk T. General integrable n-level many-mode Jaynes-Cummings-Dicke
models and classical r-matrices with spectral parameters. J. Math. Phys., 2015,
V.56, 023511.
. Skrypnyk T. Twisted rational r-matrices and algebraic Bethe ansatz:
applications to generalized Gaudin, Jaynes-Cummings-Dicke and Bose-
Hubbard-type dimer models. Theor. Math. Phys. (accepted).

B 3amadi npo peamizariito ckiageHux (KBasu-)(hepMiOHIB, YTBOPEHUX
13 pepmiona 1 neopmMoBaHoro 6030Ha, B TepMiHax JepopMoBaHuX Gepmi-
OCITWJISITOPIB TIPOBEACHO aHali3 Mo10 (p13UYHOI 1HTEpHpeTallii po3B’sA3KIB
Ta 3a1THUX MapaMeTpiB. Y BUNAJKY 2-X MOJI CKJIaJieHnX (PepMioHIB Ta 2-X
g 3-X MOJI iXHIX CKJIQJIOBUX — 3BUYAHUX 0030HA 1 PepmioHa — pO3B’ I3KU
NPEACTaBACHO y BUIJISAAl, CHUMETPUYHOMY JIO B3a€EMO3aMiHHU MOJ]
ckiageHoro ¢epmiona. OTpuMaHO 3arajbHUNM PO3B 30K y BHUMAAKY
HeZle(OPMOBAHOTO CKJIaZOBOrO 0030HA Ta JOBUIBHOI KUIBKOCTI MOJ SIK
CKJIafcHUX (PepMIOHIB, TaK 1 iXHIX CKJIag0BHX. HaBeneHO JesKl 9acTKOBI
pO3B’SI3KM, B T.4Y. JJid MaKCUMaJbHO 3aIUTyTaHUX CTaHIB CKJIAJICHUX
depmioHiB. 3HAWIAEHO EHTPOIII0  MIXKXKOMIIOHEHTHOI  3aIlTyTaHOCTI



CKJIaJICHNX KBa3u(PepMioHIB, IO JOMYCKalOTh TaKy peati3aliio.
(O.M. I'aBpuiuk, F0.A. MiieHko)
. Gauvrilik A.M., Mishchenko Yu.A. Entanglement entropy of composite fermions

realized by (deformed) fermions vs. that of composite bosons. arXiv:
1504.00529.

PI3UKA TBEPJIOI'O TIJIA

Ha ocHOBiI po3B’s3kiB piBHAHHSA Jlipaka ITOKa3aHO, IO CHCTEMa
KBa31JBOBUMIPHHUX €JICKTPOHIB, 3aXOIUICHUX IMOTCHIIAJIbHUM ImapoM (1o
Ma€ MICIle B IMIAPyBaTHUX HAIIBIPOBITHUKOBUX IETEPOCTPYKTYpax), MOXKE
nepedyBaTH B TPhOX PI3HUX CINIHOBHX CTaHaX, SKI BIAPI3HAIOTHCS SIK
CIIIHOBOIO TIOJSIPU3AIII€0 €JIEeKTPOHIB, TaK 1 CHEKTPOM JIBOBHUMIPHHUX
eHepreTnuHux 30H. OJHUM 3 IUX CTaHIB € J00pe BigoMuil cTad Pambu 3
130TPOMHUM B MPOCTOP1 JABOBUMIPHHMX XBHJIbOBUX BEKTOPIB CIIHOBUM
PO3IIEIJICHHAM €HEPreTUYHMX 30H. B JpyroMmy crani, Ha BiAMIHY BiJ
pambiBCHKOTO, CIIHOBE PO3IICIUICHHS 30H Ma€ aHI30TPOITHUN XapakTep, a
B TPEThbOMY CIIIHOBOMY CTaHl C€HEPreTUYHI 30HU 3aJUIIAIOTHCS
BUPOJKCHUMU TI0 CIiHYy. BkazaHUM CIiHOBHM CTaHaM BIJAIOBIAAIOTH TPHU
cucteMu BiacHUX (GyHKIIN piBHIHHA Jlipaka. DyHKIT KOXKHOI 3 IHUX
CUCTEM € TaKOX BJIACHUMHM (YHKIISIMH TpPbOX PI3HUX CIIHOBHUX
OmepaTopiB, sKi HE KOMYTYIOTb OJMH 3 OJHUM, aji€é KOMYTYIOTh 3
raMmuibTOHIaHOM Jlipaka, 1 $KI BH3HAYAIOTh CINHOBY IOJISPU3AIIIIO
enektponiB. (O.O. €pemko, JI.C. bpmwxkuk, axag. HAH VYkpainm
B.M. JlokTeR)

. Eremko A., Brizhik L., Loktev V. Spin eigen-states of Dirac equation for quasi-
two-dimensional electrons. Annals of Physics, 2015, V. 361, 423-439.

PosrnsnyTo MoOHOmIapoBuii rpadeH 3 PiIBHOMIPHOKWO JedopMalliero
IpaTKH, SKa B HHU3bKOCHEPTeTUYHIM €(EeKTUBHIN MOJENl OMUCYEThCSA
MOCTIMHHUM TICEBAOMATrHITHUM moJieM. OTpUMaHO PO3B’SI3KW PIBHSIHHS IS
I[IJTMHA  KBA319aCTMHOK B TPUCYTHOCTI JIOKAJIBHUX B3a€EMOINA MIXK
KBa319aCTHHKAMH 1 30BHIIIHHOTO MarHiTHOTO Iojsi. BecraHoBiaeHO (ha3oBy
niarpamy cucreMd (B IUIOIIMHI IICEBJIOMArHiTHE ITOJIE — IapaliebHE
30BHIIIHE MAarHiTHE TII0JIC), Jie TPU KBAaHTOBAaHI XOJIBCHKI CTaHH
(bepomarniTHUM, aHTU(EPOMArHITHHM, CKOIICHUH aHTH(EPOMAarHiTHHI)
peanizyloThCs B pi3HUX oOsacTsx miarpamu. [lokaszaHo, 10 CTPYyKTypa
¢azoBoi miarpamMy 4YyTJIMBa J0 3HAKY 1 BEJIMYWHU TIEBHUX JIOKAJIbHUX
B3a€EMOJIIM, sKi mopymryoTh HaOommxeny SU(4) cumerpito Mojedni.
(E.B. I'op6ap, wi.-xop. HAH Vkpainu B.I1. I'ycunin)



. Rybalka D.O., Gorbar E.V., Gusynin V.P. Gap generation and phase diagram
in strained graphene in a magnetic field. Phys. Rev. B, 2015, V. 91, 115132.

JlocaimKkeHo TepMOJIMHAMIYHI BJIACTUBOCTI ABOKOMIIOHEHTHHX 2+1-
BUMIDHUX MAaCHUBHUX JIpakiBCbKUX ()EPMIOHIB B  30BHIINIHBOMY
MarHiTHOMy 1oji. Iloka3aHo, IO TOPYIICHHS CHMETPii BIJHOCHO
o0epHEHHS Yacy MPU3BOAUTH JI0 MOSBH JIHIMHOTO MO MarHiTHOMY IOJIIO
YJICHa B TEPMOJMHAMIYHOMY TOTEHIIiaJl, TOJI K B 3HAMEHHUTIN mpoliemi
niamarmetusMy JlaHgay TONOBHUM, 3aJ€KHMM B TMOJS YJI€H €
KBaJpaTUYHUM 10 MMOJIt0. BiMOBIIHO, TOJIOBHUM WIEH SIBHO PO3PaXOBaHO1
HAMardideHocTl € aHOMaJlbHUM, TOOTO HE 3aJeXUTh BII BEIUYUHU
maraitHoro nojs. (C.I'. IllaparoB)

. Sharapov S.G. Thermodynamic properties of the 2+1-dimensional Dirac

fermions with broken time-reversal symmetry. J. Phys. A: Math. Theor., 2015,
V. 48, 365002.

3naiineHo ['aMiibTOHIBCHKY Ta I1yacOHIBCBKY CTPYKTYpH 1HTEIPOBHOI
[IpboaiHrepiBChKOI HETIHIMHOI CHCTEMM Ha TPUKYTHIM apaOuHYACTIi
I'paTIl y BUMAJAKY IPUTATYBaibHOT HeniHidHOCTI. (O.0. BaxHeHko)
. Vakhnenko O.O. Nonlinear integrable model of Frenkel-like excitations on a
ribbon of triangular lattice. J. Math. Phys., 2015, V. 56, No3, 033505.

3anmporoHOBAHO MOJIEh MITpalifHUX TPOIECIB Yy KPHUCTATIYHIN
MaTpuill HOAUIy KaaMmilo 3 130MOp(HHUMH HAHOBKJIIOUCHHSMU HOIUITY
cBuHITO. [IpoaHanizoBaHo BIUIMB CTEXIOMETpii Ha MPOIECH 3aXOIUICHHS
HOCIiB 3apsny. 3’sICOBaHO, IO OJWH 3 MOXKJIMBUX MEXaHI3MIB yTBOPECHHS
(OTOCICKTPETHOTO CTAaHy III€i CHUCTEMH TOB’S3aHHM 3 OpPIEHTAIIHOIO
MOJISIPU3AIIEIO HEJHIHHOT MOJIEKYIU nonuy CBHHIIIO.

(H.B. I'mockoBchbKa)
« bonecma UM., Poseyxuti U.H., Kapoosuux H.JI., Peixamoxk C.B., [lapmuixa

M.B., ['nockosckas H.B. ®opMUpPOBaHUE U ONTUYECKUE CBOKWCTBA HAHOCTPYKTYP
B CdI2. XKypuan npuknagHoit cnekrpockonw, 2015, T. 82, 89-95.

PI3UKA HUZBKUX TEMIIEPATYP

3amponOHOBAHO MOJEIb HAJAMPOBIAHOCTI, A€ CHEpPreTUYHA IIIIMHA
ACUMNTOTUYHO TIPSAMYyE JO HyJNs Tpu 30UIbIICHHI TemmepaTypu abo
MarHiTHOTO 1moJjisg. @opmMaabHO KPUTHYHA TEMIIEpaTypa Ta APyre KPUTUIHE
MarHiTHE IOJIe JIJIT TaKOTO HAJIIPOBIJIHHKA € HecKiHdeHHUMU. OTpUMaHO
¢byHKITIOHA)T BUTbHOI eHeprii Ta moOymoBaHo Teopito ['1H30ypra-Jlanmgay
U  TaKOTO  HAJANPOBIJHMKA.  3alpONOHOBAHO  TaKOX  IPOCTY
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KBa31KJIACMYHY MOJIEIb IS OINHUCY €JIEKTPOHIB Ha MOBEPXHI PIAUHHOTO
renito. (akax. HAH Vkpainum A.I'. 3aropomniii, wi.-kop. HAH Vkpainu
b.I. JIe, K.B. I'puropumun, B.b. Tumuuiimh)
. Grigorishin K.V., Lev B.l. Toy model of high themperature supercondactivity
Low Temperature Physics, 2015, V. 41, 482-485.
« Jles B.I., Ocmpoyx B.Il., Tumuuwun B.b., 3acopooniii A.I'. Posmonin
€JeKTPOHIB Ha Je(OpMOBaHIi TOBEpPXHI PIAKOTO Telil. YKpaiHChKUMN
¢bi3uannii xypuan, 2015, 60, Ne 3, 247-252.

HAHO®I3UKA I HAHOTEXHOJIOI'TI

3anpoIroHOBAHO MIKPOCKOIIIYHY MO/JIeJh KBAHTOBUX IIEPEXOJIIB B
y3arajbHEHI cucTteMi OaraTbOX €HEpreTMYHMX piBHIB. Ha mnpukmani
CIPOILCHOTO OMHUCY KIHETHUKA CTAaHIB THYYKHX MAaKpPOMOJEKYISIPHUX
CTPYKTYD 3 1€pApXI€l0 XapaKTEepPHUX YaciB BPaXxOBaHO JACKIIbKAa MEXaH13MiB
Bapiallii MOJIOKEHb PIBHIB €HEPTii CUCTEMHU. 30KpeMa, BU3HAYEHO BHECKHU
BIJI TMPOIECIB TMOYATKOBOi XaoTW3allli TMOJOKEeHb PIBHIB, IXHBOI
aglabaTMYHOI CTOXAacTHW3amii, a TaKoK HeaaiabaTWYHOI penakcaiii. Y
3arajJJbHOMy  BHIAJKy  XaOTHYHO  PO3MOAUICHHX  (IyKTyallliHUX
CHEPreTUYHUX PIBHIB, IO CJa0KO B3aEMOJIIOTH 13  30BHIMIHIM
CEpeNOBUINEM, 3HAWACHO BUpa3 I HWMOBIPHOCTEM NEPEXOiB MIXK
pPIBHSMHU B aHAMITHYHOMY BUTJIIAL. Lleit BUpa3 MICTUTH SIBHY 3aJICKHICTD
BIJI PO3MIPHOCTI PIBHIB, IXHHOTO CTOXAaCTUYHOTO PO3IIMPEHHS Ta
KIHEeTUYHUX TMapaMeTpiB PpeJIaKCalIMHOTO 3B 3Ky IS 1HJAYKOBAHUX
CEpENOBUIIEM TIEPEXO/IB, IO MPU3BOAUTH A0 (PopMyBaHHS (DHI3ZUUHUX
yMOB i1 €(PeKTUBHOrO (YHKI[IOHYBaHHS Oi0MaKpOMOJICKYJ. (dWiI.-KOp.
HAH Vkpaimm E.I'. IlerpoB, B.l. Tecmenko, O.JI. Kamrtanuyx,

B.O. JleoHos)

. Petrov E.G., Teslenko V.I. Kinetics framework for nanoscale description of
environment induced transition processes in biological structures. In Book
“Nanobiophysics: Fundamentals and Applications”, edited by V.A. Karachevtsev.
Pan Stanford Publishing Pte Ltd. Singapore, Chapter 9, 267-292.

. Kapitanchuk O.L., Petrov E.G., Leonov V.O., Shevchenko Ye.V. The kinetics of
photocurrents in molecular diode. Book of Abstracts of the Workshop on
Coherent Energy Transport and Optimization in Photosynthesis, Singapore,
May 1-3, 2015, p. 42, Nanyang Technological University, Singapore, 2015.

. Leonov V.O., Petrov E.G., Teslenko V.l. Temperature-independent properties
of biological nanoscopic structures. Book of Abstracts of International
Research and Practice Conference “Nanotechnology and Nanomaterials”, Lviv,
Ukraine, August 26-29, 2015, p. 403, «Evrosvit», Lviv, 2015.
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B pamkax KIHETMYHOI TeOpii EJIEeKTPOHHOrO0 TPAHCIOPTY B
HU3bKOBHUMIPHUX MOJCKYJIIPHUX CHCTeMaxX JIOCIIDKEHO MEXaHI3M
dbopMyBaHHS CTaIiOHAPHHUX CTPYMIB Ta EIEKTPOIIOMIHECICHINI B
MOJICKYJISIPHOMY JIOJA1 3 AaCHMETPHYHHM 3B SI3KOM  MOJIEKYIH 3
MPUJICTIMMHA €JIeKTPOIaMH. 3HANMACHO YMOBH, 3a SKUX K (DOTOCTPYM, TaK
1 CIEKTPOIIOMIHECIICHINS JIOCSITalOTh CBOIX MaKCHMaJIbHHUX 3HadeHb. L1
YMOBH PEali3yIOThCSA TOJI, KOJIU I JI€I0 IPHUKIAICHOI O €IeKTPOIiB
PI3HUII €JICKTPUYHUX MOTEHINAIB, a TAKOXK €JICKTPUIHOTO MOJIs 3aTBOPA,
CTaHH MOJIEKYJIIPHOTO mioga 3 (OTO30YMKEHOIO MOJEKYJIOK CTalOTh
HIDKYMMHE 32 CHEPTi€l0, HIXK CTaHM 13 3apsHKSHOI0 MOJIEKY1010. BusiBieHo,
10 y 30y PKEHHST MOJICKYJIM IPH PE30HAHCHOMY PEXKMMI Jal0Th BHECOK SIK
CTpHOKOBHI MEXaHI3M TpPAaHCMICII €JIEKTPOHIB, TaK 1 HEOpPYKHE
TyHeIIOBaHHS enekTpoHiB. (wi-kop. HAH VYkpaimm E.I. Iletpos,
€.B. llleBuenko, B.O. JIeoHos)

. Petrov E.G. Physics of transient currents in single molecule diode. Book of
Abstracts of Ukrainian-German Symposium on Physics and Chemistry of
Nanostructures and on Nanotechnology, Kyiv, Ukraine, August 26-28, 2015,
128, «Tim-servis», Kyiv, 2015.

. Shevchenko Ye., Leonov V.O., Petrov E.G. Electroluminescence of single
molecule between microscopic electrodes. Book of Abstracts of International

Research and Practice Conference “Nanotechnology and Nanomaterials”, Lviv,
Ukraine, August 26-29, 2015, p. 345, «Evrosvit», Lviv, 2015.

Po3BUHYTO KIHETMYHY MOJeiIb (DYHKIIIOHYBaHHS KiIbKada3zoBoi
JITaHA-PELENTOPHOI  CTPYKTYpH B KOHJACHCOBAHOMY  CEPEIOBHIIIL.
3HalIeHO KOHCTAHTY MIBUIKOCTI MEPEX0/IIB MK €HEPTeTUUHUMHU PIBHIMU
CHUCTEMH IIPU BpaxyBaHHI 11 JUHAMIYHMX, (PIYKTyallliHUX Ta EHTPOIHHUX
napamMeTpiB, a TAKOX KOHIICHTpAIIll JIraHAy Ta TeMIEpaTypu CepeIoBHUIIA.
BcranoBneno, mo it HEOOOPOTHOI AMHAMIKHA 3aCEICHOCTEH PIBHIB
KOHIIGHTpAIlIiHI ~ 3aJ€KHOCTI  IXHIX  IIIKOBHX  MAarHITyJ  CTarOTh
aHOMaJbHUMH. 30Kpema, KOe(]illleHT TepeBar BHXIJHOTO CTaHy IO
BIJHOIICHHIO JIO0 KOOIIEPATHUBHOCTI IEPEXIJTHOTO IPOIECYy € IPOOOBHM,
OOMEKYIOUUCh 3HHU3y BelIMYuHOK 2/¢. 3po0JCHO BHCHOBOK, IO
HaOJIMKEHHS Koe]illieHTa MepeBar 10 TPaHUYHOT0 3HAYEHHS € KPUTUIHUM
1 Bele 10 po3mnaay CTaOUIBHOCTI HEOOOpOTHOI cucTeMu. lIpu HU3BKUX
TeMIlepaTypax Take BHHUKAE y JOCHUTh BY3bKOMY Jlialla30HI MIBHUIKOCTEH
KIHEeTHUHUX CTafli. 301IbIIICHAS TEMIIEpAaTypH 3aramnrye ¢(eKT, 0 y CBOIO
yepry IMiJABHUILYE CTYMiHb KEPOBAHOCTI MEPEXiTHUM  MPOIIECOM.
(B.I. Tecnenko, O.JI. KaniTaHuyk)
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. Teslenko V.1., Kapitanchuk O.L. Fractional cooperativity of a few-state system
in the environment. Ukr. J. Phys., 2015, V. 60, No. 11, 1163-1176.

. Teslenko V.l., Kapitanchuk O.L., Zhao Y. Controlling cooperativity of a
metastable open system coupled weakly to a noisy environment. Chin. Phys. B,
2015, V. 24, 028702.

[HayKOBaHI MOOAWHOKUM YH TIOCHIJIOBHICTIO KOPOTKHX JIa3epHUX
IMITYJIBCIB TIEPEXIJIHI CTPYMH 4Y€pe3 OKPEMY MOJICKYIY, PO3MIIICHY MK
IBOMa CPEPUIHMMHU METAJIIEBUMHU €JIEKTPOJaMU, PO3PaxOBAHO B pamMKax
Teopii MaTpuilb TrycTUHHU. [lokazaHo, MmO 30yMKEHHS ITOBEPXHEBUX
MJIA3MOHIB Y METAJICBUX €JIEKTPOJaX MPUBOIUTD 0 3HAYHOTO MiACUICHHS
CTpyMy. BusiBIeHO BaXJIMBY pOJIb pelakCalliiHUX TIPOIECIB Y
MOJICKYJISIpHIA cucTeMi Tpu (QopMyBaHHI HE JHIIE TEpexigHuX, a Hu
YCEpEeIHEHUX 3a 4acoM CTPyMIB uepe3 okpemy mojiekyny. [Ipu anamizosi
MTOBEIIHKH YCEPEAHEHOIO 32 9acOM CTPYyMY B1J PI3HHII HNPHUKJIAICHUX 10
€JICKTPO/IIB TOTEHI[IATIB BHSIBJICHO TMPOTPECII0 E€JICKTPOH-KOIMBATLHUX
caTeNiTIB MOJIGKynHd. Taka mporpecis MOXKe pO3TsgaTuCs SK BUJ
JTUHAMIYHO BCTAHOBJICHOI BOJIBT-aMIEPHOI XapaKTEPUCTHUKH MOJICKYJIH.

(A1.P. 3emiHChKMiT)
. Zelinskyy Y., May V. Laser Pulse Induced Transient Currents in a Molecular
Junction: Effects of Plasmon Excitations of the Leads. J. Chem. Phys., 2015, V.
142, 224701.

JloCHiIPKEHO BIOPSIKOBAHICTh KJIACUYHUX OJHOBUMIPHUX CTPYKTYP
3apsiiiB Y  PIBHOBAKHMX  CTaHAaX  KYJIOHIBCBKHX  KJIAacTepiB 3
YTPUMYBaJIbHUM  TOTEHINIAJIOM, M0  TOPOHKYETHCS  OJHOPITHUM
nuaiHapudHuM  (oHoM. BcTaHoBIIeHO o00JacTi mapaMeTpiB, 3a SIKMX
CTPYKTYpH TOCTAIOTh 1€aJbHUMH a00 HaOIMKAIOThCS 10 TaKUX Ha
CKiHYeHHIH noBxHHI. OOroBoproeThes cnenudika (Gi3udIHOTO MEXaHI3MY,
BIATIOBITAJILHOTO 3a BHCOKY BIOPSAKOBAHICTh CTPYKTyp. BuszHaueHo
XapaKTePUCTUKHU 17€albHUX CTPYKTYpP, HABEACHO aJTOPUTM JJIsi OI[IHOK
YIOPSIIKOBAHOCTI OJHOBUMIPHUX CTPYKTYp Yy 3arajbHOMY BHIIAJIKY.
(C.51. T'oporieHko)

. Goroshchenko S.Ya. Classical 1D structures of charges in Coulomb cluster
systems. Book of Abstracts of International Research and Practice Conference

“Nanotechnology and Nanomaterials”, Lviv, Ukraine, August 26-29, 2015, p.
465, «Evrosvit», Lviv, 2015.
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BusiBneHo 3B’A30K XIpaJbHOCTEH Yy CIIHOBOMY Ta (Hi3UYHOMY
nmpocTtopax. MexaHi3M IIbOTO 3B 3Ky IPOJEMOHCTPOBAHO Ha MPUKIAIl
dbepomarniTHOiI cTpiuku MoOiyca, TOMOJOTIS SKOI 3yMOBJIIOE€ BUXOPOBHI
XapakTep OCHOBHOro MarHiTHoro craHy crpiuku. (B.I1. KpaBuyk,
1O.B. Tatigineit)

. Pylypovskyi O.V., Kravchuk V.P., Sheka D.D., Makarov D., Schmidt O.G., and

Gaididei Yu. Coupling of chiralities in spin and physical spaces: The Moébius
ring as a case study. Phys. Rev. Lett., 2015, V. 114, 197204.

3HalIeHO EJNEKTPOHHUHN CIEeKTp, BiacHl cTtaHu Ta (QyHKMii [pina
OOMEXKEHOro JucCTa TpadeHy 1 3Ur3aronoiOHUX HAHOCTPIYOK TrpadeHy.
OpepxaHi pe3yslbTaTH BUKOPHCTAHI IS BH3HAYCHHS TPAHCIIOPTHHX
XapaKTEPUCTUK BYTJICIIEBUX HAHOCTPYKTYp. Oiep>kaHo aHATITUYIHI BUpa3H

11 koedinienTiB npoxopkeHHs (J1.1. Manuiirepa )
. Malysheva L. Electron transmission through step-like potential in armchair and
zigzag graphene nanoribbons: Comparison of different interfaces. Physica
status solidi (b), 2015, V. 252, No. 10, 1981-1987.

Po3BuHYyTO TEOpII0 3BYKOBHX KOJIMBaHb, IO BHUIIPOMIHIOIOTHCS
Hanouyactuakamu AU, Ag 1 Cu, po3TalioBaHUMH B JTOBUIbHIN Ji€IEKTPUY-
HIM MaTpulIli, TiJ BIUIMBOM BUIIPOMIHIOBAHHS YJIBTPAKOPOTKUX JIA3EPHUX
iMImynbciB. OTpUMaHO aHANITUYHI BUPA3H JJId aMILUNTYIU 1 TOTYXHOCTI
MO3/IOBXKHIX CHEePUIHUX AKYCTUUYHMX KOJIMBAHb 3aJIC’KHO BiJ TYCTUHH 1
MPY>KHUX BJIACTUBOCTEH CEPENOBUINA, B SKOMY BOHHM IOIIUPIOIOTHCA,
TPUBAJIOCTI JIA3€PHOTO IMIYJILCY, PO3MIpYy HAHOYACTUHKH Ta BiJ CTajoi
3B’S3KY €JCKTPOHIB 3 (hOHOHAMH. 3HANIACHO BIJCOTOK CHATHOI CHEpTii,
3QJICKHUM BiJl TEMIIEpaTypu €JICKTPOHHOTO Tasy, SKUM 17le¢ Ha TeHEpaIliio
3BYKOBUX KOJIMBaHb. BuBueHO iHII (aKTOpH, K1 BIUIMBAIOTh HA TUHAMIKY

i 3racaHHs MOTYKHOCTI Takux KojuBaHb. (M.I. I'puropuyk)
. Grigorchuk N.I. Acoustical wave emission from embedded noble nanoparticles
induced by ultrashort laser pulses. Eur. Phys. J. B, 2015, V. 88, No. 29, 1-9.

[Togano rpyHTOBHE OOrOBOPEHHS KOHIEMIIH MOJIEKYJIH Ta XiMI4YHOTO
3B’SI3KY, SIKI 3aBXKIM JIEKaTh B OCHOBI YCIX YHCJIOBHX MOJICIIOBaHb ¥
KBaHTOBOI XiMii, 30KpemMa eHpoeapanbHoro gynepeny He2@C60. 3 wiero
METOI0 3alpOTNIOHOBAaHO BHW3HAYEHHS KBAHTOBOI Ximii 3a TphoMa
KoMrnoHeHTaMu. KoxkeH 3 HUX UIIOCTPYETbCS MOro  OCOOJIMBUMU
KOHIICTITIAMHM, YM MOJICKYJIH, YM 3B’s3Ky. Tpersd, oOuucaoBagbHa
KOMIIOHEHTA BUpilrye pisHOBU/ 3B s13ky y He2@C60. (€.C. Kpsuko)
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. Nikolaienko T.Yu., Kryachko E.S. Formation of dimers of light noble atoms
under encapsulation within fullerene’s voids. Nanoscale Res. Lett. 2015, V. 10,
No. 1, 185-1 — 185-9.

. Nikolaienko T.Yu., Kryachko E.S. He2@C60: Thoughts of the concept of a
molecule and of the concept of bond in quantum chemistry. Int. J. Quantum
Chem. 2015, V. 115, No.14, 859-867.

JIOCIIPKEHO ~ TEPMOENEKTPUYHI  BJIIACTUBOCTI  MOJEKYJISIPHUX
HaHOCTPYKTYyp. [loscHEHO MexaHI3M TpPaHCHOPTY B ILUX CTPYKTypax,
OB’ SI3aHUN 3 TYHEIIOBAHHSM €JIEKTPOHiB. 3HalieHo KoedimieHT 3eebexa
JUISL TAKUX CTPYKTYpP 1 OTPUMAHO J00pE Y3TOJKEHHS 3 €KCIIEPUMEHTOM.
[TokazaHo, MO0 TEPMOEIEKTPUYHI €(PEKTH B IIMX HAHOCTPYKTYpPaX MOXKYTh
HiJCHIIIOBATHCS TIpM  3MiHI  Jeskux napamerpiB.  (B.M. €pmakos,
C.I1. KpyunHin)

. Ermakov V., Kruchinin S., Pruschke T., Freericks J. Thermoelectricity in
tunneling nanostructures. Phys. Rev B, 2015, V. 92, 115531.

PIBUKA M’SIKOI PEUOBUHH

3 wMmeTtor0 omucy (a3oBUX MEPEXOMAIB, IO CYMNPOBOIKYIOTHCS
¢bopMyBaHHSM TPOCTOPOBO HEOJHOPIIHUX CTPYKTYp 3alpONOHOBAHO
MOJIEJNIb CKaJISIPHOTO TOJIsA, 10 BKJIIOYAE 3B’SI30K IMOJISA 3 HOTO TPaJIIEHTOM.
[lokazano, 110 3ampolOHOBaHAa MOJETb 3a0e3neuye (GopMyBaHHS
HEOTHOPITHOTO PO3MOALTY B OCHOBHOMY CTaHl cuctemMu. OTpuMaHO
OKpeMI PO3B’SI3KH JIJIs TaKOl MOJIEN, sIKI MOXKYTh OyTH BUKOPUCTaH1 st
OTHCY KOCMOJIOTIYHOIO CIleHapio abo po3Iaay ciiHoAanei. MexaHIYHOIO
aHaJIOTI€I0 MOZEIl € HEeTIHIMHUNA OCIUISATOP, Maca SKOTI0 3aJIeKHUTh Bif
KoopaAuHaTH abo [ AKOTO TMPYKHUH KOEQIMIEHT 3aJIeKUTh BIJl
mBUAKOCTI. 15 aHamoris 1a€ MOXKIMBICTh MOKA3aTH 1ICHYBAHHS TPAHUYHHUX
IUKJIIB Ta po3majg HOBHX (ha3oBuX HeomHopigHocted. (akax. HAH
VYxpainu A.I'. 3aroponiit, wi.-kop. HAH Ykpainu B.1. JIeB)

. Lev B.l, Rozhkov S.S., Zagorodny A.G. Model of coupling order parameter
with its gradient. Euro Phys. Lett. 2015, V. 111, 26003.

OTpuMaHO 3araJibHUi BUpa3 JJIsl €Heprii B3aeMoIli MIXK KOJIOTTHUMH
JaCTUHKaMHU JOBUILHOI ()OpMHU Ta pO3MIpy B TOMEOTPOITHIM HEMaTHYHIN
KOMIpIIl 3 PI3HUMHU TpYKHUMH KoHcTaHTamu Dpanka. Ilokazano, 1m0
PI3HUI IPYKHUX KOHCTAHT MOXKE MPUBOJUTHU SIK O KUIBKICHUX, TaK 1 J0
SAKICHUX 3MIH MIDXXKYaCTHHKOBOTO IOTECHINANMy. TeopeTudHo IependadeHo
MOXKJIMBICTh YTBOPEHHSI KOJOITHUMH YaCTHHKAMH JIIHIMHUX JAHIFOXKKIB B
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HEMaTHKaX 3 MaJIOI0 KOHCTAHTOIO MOB3JI0BXKHBOIO 3ruHy. (wi.-xkop. HAH

Vxpainu B.1I. JIeB, O.M. ToBkau)
. Chernyshuk S.B., Tovkach O.M., Lev B.l. Colloidal interactions in a
homeotropic nematic cell with different elastic constants. Phys. Rev. E, 2015,
V. 92, 042505.

Po3BuHYTO TEOpit0 TEPEHOCY TPHUIUIETHOTO 30Y/KEHHS B JOHOP-
KHCCHb-aKIIENTOpHIN cucTtemi. [lokazaHo, 1m0 MoOJIEKyjda KHCHIO MOXE
OyTu 3ajydeHa B TPAHCHOPT Yy SAKOCTI MICTKAa, B SKOMY il JABIYl
BUPOKCHUH 30y/PKEHUM CTaH Oepe ydacTh Yy TPAHCIIOPTHOMY MPOIIEC] K
BIPTyaJIbHUM, TaK 1 peaJlbHUM YHWHOM. Y TIEpPIIOMY BHUITAJKy MOJEKYyJa
KHCHIO 3a0e31edye KOTEepPEHTHUN MEPEHOC TPUIUIETHOrO 30Y/KEHHS BiJ
JIOHOpa JI0 aKIENTopa, a B JIPyroMy BHUIAJKy 3abe3rnedye CTpuOKOBHI
MEXaHi3M IIEpEHOCY TOro caMoro 30y/keHHs. B sKocTi momaTka g0 Teopii
3aMpOIOHOBAHO MEXaHi3M JIMUCTAHIIIHHOTO KOTEPEHTHOTO Ta CTPHUOKOBOTO
MEPEHOCY TPHUIUIETHOTO 30Yy/KEHHSI BiJ MOJEKYIH XJopodury [0

MoJieKyi kapoTuHoiny. (1. kop. HAH Ykpainu E.I'. I[TerpoB)
. Petrov E.G., Robert B., Lin S.H., Valkunas L. Theory of triplet excitation
transfer in the donor-oxygen-acceptor system: application to cytochrome b6f
complex. Biophysical J., 2015, V. 109, 1735-1745.

3anporoHOBaHO MexaHi3M JeakTuBailii Makpomosekyn JIHK mig gac
OMPOMIHEHHS Ol0JIOTIYHUX OpraHi3MIB My4YKaMHd BHCOKOCHEPTETUYHUX
10HIB. MexaHi3M TMoJsArae B YTBOPEHHI CTaOUIBHMX KOMIIJIEKCIB
MOJICKYJIIPHUX MPOJIYKTIB Pajiioii3y Boau (MOJEKYJ IEPOKCHIY BOIHS) 3
aKTUBHHUMM IICHTpaMH BIi3HaBaHHs moaBiHOI crmipai JJHK (rpymu POy).
Po3paxynku eneprii 3B’s3Ky MOJIeKyJ niepokcuay, dhocdarroi rpynu JJHK
Ta MPOTHIOHIB PO3YMHY TOKA3aJIH, 110 MOJIEKYa MePOKCUIY BOJHIO MOXKE
3B’si3yBaTucs 3 docharHoro rpynoro JIHK He ripmie 3a Mojekyny BOaH 1,
SIK HACJiI0K, OyioKkyBaTH reHetnuHy aktuBHIicTh JJHK. (JI.B. ITaTHUIBKUH,

A.A. 3nopeBcokuii, C.M. [lepenenuirst, C.H. BoikoB)
. Piatnytskyi D.V., Zdorevskkyi O.0., Perepelytsya S.M., Volkov S.N.
Understanding the mechanism of DNA deactivation in ion therapy of cancer
cells: hydrogen peroxide action. Eur. Phys. J. D, 2015, V. 69, 255.

JInd mMpOKOro KJacy HEUWPOHHHUX MOJEIEH CTPOTro JOBEJCHO, IO
aKTUBHICTh 30Y/KyBaJbHOIO HEWpOHAa 13 3aTpUMaHUM 3BOPOTHIM
3B’s13K0M € HeMapkoBchKkoio. (O.K. Binubiza)

. Vidybida A.K. Activity of Excitatory neuron with delayed freeback stimulated
with Poisson stream is non-Markov. Journal of Statistical Physics, 2015, V.
160, 1506.
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3amporoHOBAaHO Ta  €KCHEPUMEHTAIbHO  JIOCHIIKEHO  METOJ
crabimizamii ¢GayKkTyarid ONTHYHOTO KaHady y BIAKPUTOMY MPOCTOPI
IUISIXOM po3IIupeHHs mpomeHs. [lokazano, sxmio Quiykryaiii B KaHaui
MoB’s13aH1 3 aTMochepHUMH edeKTaMu, sKI TPOSBISIOTHCA B OJyKaHHI
MIPOMEHSI HABKOJIO allepTypH, TO PO3IMIUPEHHS MPOMEHS J1a€ MOXKJIUBICTh
cTabimizyBatu (IyKTyallli mpoIrmycKaHHs, BOJHOYAC 3MEHITYIOYU CEPEITHE
MpONyCKaHHsA. TeopeTHYHO 3MOACIHOBAHO  peal3aliilo  KBaHTOBOI
KOMYHIKaIlli depe3 cTaOI30BaHMI KaHall 1 TMOKa3aHO, IO JJIs JaHOTO
KaHaJTy Ta 1HIIMX TapaMeTpiB ICHYe ONTHUMAJbHUM PEXUM CcTaliIi3ali
baykTyariid, sSkui 3a0e3nedye HaMOUIBII e(PEeKTHUBHY KOMYHIKAIIIO.
(B.K. Ycenko)

. Usenko V., Grosshans F. Unidimensional continuous-variable quantum key
distribution. Phys. Rev. A (accepted); e-print arXiv:1504.07093.

3a J0MOMOTOK MaTeMaTUYHOI MOJel JTOCIIKEHO MEeTaOOoIIuyHUM
IpoIeC TINKOMI3Y, IO BHUHUK SK MPOAYKT O10XIMIYHOI €BOJIONIl B
mpoTo0iOHTaX.  3aCTOCOBYIOUHM  TEOPII0  JIUCUMATHUBHUX  CTPYKTYP
IIPOBEJICHO TIOIIYK YMOB CaMooOpraHizamii gaHoro mporecy. OTpumaHO
¢dazomapameTpuuHi JiarpaMu  Kackaay Oidypkariiid, IO MOKa3ylTh
MepexiJl 0 XaOTHIHUX PEKUMIB BIAMOBIAHO 10 creHapiio deireHOayma
Ta TMEPEepUBYACTOCTI. 3HAWJICHO JUBHI AaTPAaKTOPH, 10 BHUHUKAIOTH
BHACMIOK edekTy Jmiiku. Po3paxoBaHO TOBHI CHEKTPH ITOKAa3HUKIB
JIsmyHOBa 1 AMBEpreHIld s 3HahaeHux pexuMiB. PozpaxoBano KC-
EHTpOIT1, TOPU30HTU TMepeadadyyBaHOCTI Ta JISIMYHOBCHKI PO3MIPHOCTI
nuBHEX atpakTopis. (B.JM. ['puraii)

« Ipuyau B.U. Camoopranizanis 1 (pakTaibHICTh B METa0OJIYHOMY Mpoleci

rIikonizy, Ykp. ¢i3. xkypH., 2015, T. 60, Ne 12, 1253-1265.

3anporoHOBaHO AJIBTEPHATUBHUNA /O aJOCTEPUYHOTO MeEXaHi3M
perymsmii  akTUBHOCTI ()EepMEHTIB, SKUM HE TMOoTpedye B3aeMOli
IIPOCTOPOBO PO3JLICHHX MICIh 3B’S3yBaHHSI 1 Ma€ MOBHICTIO KIHETHYHY
npupony. [lokazaHo, mo Ha BiAMIHY BiJl KJIACHYHUX CXEM ajocTepii, B
AKX aMIUTITyAa Peryisiii oOMexeHa CTyleHeM oJiiromepii GpepMeHTy, B
KIHETUYHOMY MEXaHi3MI HEH0 MO)XKHa 3HAa4yHO e(EKTHBHIIIE KepyBaTH,
3MIHIOIOYH CITIBBITHOIICHHS YaciB 0OOPOTHOIO MUKIY (DEPMEHTY Ta HOTO
CTPYKTypHOi penakcaiii. PeanpHiCTh Takoi ysSBHOI «ajoctepii» Ta Ti
¢i13iooriyHe 3HAYCHHS OyiaM IWIOWHO JOBEJAEHI EKCIEPUMEHTABHO.
(JI.M. Xpucrtohopos).
. Christophorov L.N. Proteins as nanomachines: Hysteretic enzymes revisited.
Springer Proceedings in Physics, 2015, V. 156, 223-232.
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ACTPO®IZUKA TA KOCMOJIOI'TA

MuHys0r0 poKy B CHEKTpl TaJaKTUKH AHIAPOMEIU Ta CHEKTpax
ONMM3BKUX CKYMYEHb TAJAKTHK MH 3apEECTPYBAIIM PEHTIEHIBCHKY JIHIIO
BUIPOMIHIOBaHHS Ha eHeprii mo 3.5 keB. Inurtepmperariisa miei miHiil, gk
CUTHAJIy BIJ pO3Maay TEeMHOI Marepli, BH3HAYa€ BEpXHI Ta HIDKHI
oOMEXeHHsI Ha i1 MOXJIMBY IHTEHCHBHICTH BiJ o00OsacTi ['amakTUgHOTO
IICHTPY. Y IbOMY POIl MM 3apeeCTPyBajd TaKy JIHIIO BHIPOMIHIOBAHHS
Ha eHeprii 3.53940.011 keB B TpuBasioMy CHOCTEPEKEHHI 00IaCTi
['agakTMYHOrO IIEHTPY KOCMIYHOIO PEHTTCHIBCHKOI 00CEpPBATOPIEIO
XMM-Newton. Otpumanuii pe3yiabTaT Y3TOKYETHbCS 13 BKa3aHUMU
OOMEXEHHSIMHU I IUIOTO KJacy pPO3MOJAUIIB TEMHOI MaTepii B HalIii
[NamakTuin 1 BiAMOBIAAE paaialliiHOMy poO3Maay TEeMHOI MaTepii 3 Jyacom
xu1Ts (6-8)x1027 cex. Xoua Hapasi CKIAHO BHKJIIOYHTH acTpo]i3uuHe
MTOXO/DKCHHS IIi€l JTiHli, 0a3yloynch BHUKIIOYHO Ha CIIOCTEPEIKCHHSIX
["amakTHYHOTO TIEHTPY, OTPUMAHUM pe3yJbTaT € BAXKIUBUM TECTOM
rinoTe3d po3maay TEMHOI MaTepii 1 Hajgaidl CTUMYJIIOE TEPEeBIPKY Ill€i
rifoTe3n 3a MaOyTHIMU AaHUMH criocTepeskerb. (JI.A. SIkyOoBCchbKuit)

. Boyarsky A., Franse J., lakubovskyi D., Ruchayskiy O. Checking the dark

matter origin of a 3.53 keV line with the Milky Way center. Phys. Rev. Lett.,
2015, V. 115, 161301.

PI3UKA IIJTIASMOBHUX ITPOLIECIB

3 BUKOPHUCTAaHHSIM BIOCKOHAJICHOI PIIMHHOI MOJCII METO BiAHOBHHX
30ypeHb 3aCTOCOBAHO JI0 OMHUCY EJIEKTPOCTATUYHUX MOJI 3a HasBHOCTI
rpaaieHTiB 10HHOI Temmeparypu. [lokazaHo, 10 piAMHHI Ppe30HAHCHU
BIIITPalOTh OCHOBHY pOJIb MpH 30y/[DKEHHI 30HaNbHMX Teui. [lei
MEXaHi3M, SK HEIIOAaBHO OyJ0 ITOKa3aHO, NMPUBOIUTH A0 HEIMHIKHOTO
3CYBY MEXI1 T€Hepallii TaKuX T4l 1 MOKPAIIEHOTO PEXUMY yTPUMAaHHS
miasMu. BaxnmuBuM Tpu 1IbOMY BHUSBWJIOCH YpaxyBaHHS HEIIHIAHOI
IUHAMIKA TEMIIEpaTypH, SKa BIUIMBAE HAa TEH30p B’SI3KUX HANpyr i
JiaMarHiTHI KOHBEKTHBHI MOTOKH. lleli edekT € HaNroiaoBHINIUM MpHU
OTHMCOBl PEXUMY TOKPAIIEHOTO YTPUMaHHS IUIa3MU Ta (QopMyBaHHS
TpaHcopTHUX Oap’epiB. (akaa. HAH Ykpainu A.3aropoiHii)

. Wang Guan-Qiong, Ma Jun, Weiland J., Zagorodny A. Excitation of zonal

flows by ion-temperature-gradient modes excited by the fluid resonance.
Chinese Phys. Lett., 2015, V. 32 (11), 115201.
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Posrmsayro mmdy3ito 3aMarHiYeHHMX 4YacTHHOK Yy BHITQAKOBOMY
CICKTPOCTATHIHOMY  IOJl. 3a  JIOIIOMOIOK0  YHCIOBHX  METOIIB
IIPOaHaIi30BaHO €(eKTUBHICTh KOHIICMIi ITiJaHCaMOJIIB YaCTUHOK B
cTanux ToJsaX. Po3paxoBaHO CTAaTUCTHUYHI XapaKTEPUCTUKU MIATPYM
JACTUHOK, IO PYXaIOThCSA IO PI3HUX E€KBIMOTCHINAIBHUX MOBEPXHIX IS

TOYHIIIOro onucy audysiitHoro npornecy. (B.1. 3acenko, O.M. UepHhsik)
. Cherniak O.M. Particle’s diffusion in a two-dimensional random velocity field.
Ukr. J. Phys., 2015, V. 60, No. 12, 1197-1211.

MATEMATUYHE MOJAE/IIOBAHHA

B mogmeni oOmiHy 3HalIeHO HEOOXiHI Ta TOCTaTHI YMOBH OYMILICHHS
PUHKIB 3a 3aJlaHOi CTPYKTYpH BJACHOCTI Ta CTPYKTypH TOMHUTY
criokuBaviB. [[oBemeHo TeopeMy, B SAKIM OMUCAHO CTPYKTYPY BEKTOPIB
BJIACHOCTI, 3a KO 3a 3a/JaHOi CTPYKTYpH MOMHUTY Bi1JI0YBA€THCS TOBHE
OUMINICHHS PHUHKIB. Bka3zaHO pIBHOBOXHHUM I[IHOBUM BEKTOp, SKUU
3abe3nedye Take ouuieHHs. JloBeieHo Teopemy, Yy SKiil 3HAWIEHO YMOBH
KpaTHOCTI BHUPOJDKCHHS PIBHOBAKHOTO IIIHOBOTO BEKTOpa. BBemeHo
MOHATTS €KBIBAJCHTHOTO PO3MOJLITY BIACHOCTI Ta 3HAWIEHO HEOOX1/IHI Ta
JOCTaTHI YMOBH ICHYBaHHSI PIBHOB)KHOTO I[IHOBOTO BEKTOpa Ta OMHCAHO
CTPYKTYPY CYKymHOI mpomo3uiii. JloBeaeHO psa TeopeM, 5Kl Aal0Th
MOJIMBICTh BUBHAUUTH CYKYITHHI BEKTOp CTYIMEHIB 3aJI0BOJICHHS TTOTPEO
CIIO’KMBAaYiB. 3alpoONOHOBAHO aJalTOBaHUN 1O OTPUMAHHMX PE3YJIbTaTIB
arperoBaHWi  OMHC ©KOHOMIYHOI CHCTEMH Ha IIJCTaBl JaHUX
MIKTaJTy3€BOTr0 OajaHCy Ta 3aCTOCOBAHO IIEH OIMMC 10 aHalli3y €KOHOMIK
Bemukoi bpuranii, Himeuumnu, Pocii Ta I'pemii. (M.C. I'onuap,
B.I'. Kosupcekuit, A.C. XKoxiH)

. Gonchar N.S., Zhokhin A.S., Kozyrski W.H. On Mechanism of recession
phenomenon. Journal of Automation and Information Scince, 2015. V. 47, 1-17.
. Gonchar N.S., Zhokhin A.S., Kozyrski W.H. General equilibrium and recession

phenomenon. American Journal of Economics, Finance and Management,
2015, V. 1, 559-573.

KOMIT'IOTEPHE 3ABE3IIEYEHHSA HAYKOBUX JOCJILIKXEHD

Ha 6a3i oO6unciroBanbHOTO Kiaactepy [HCTUTYTYy TeopeTudHoi (Pi3uku
iMm. M.M. boromoboea HAH Vkpainm mnoOymoBano xmapHy iH(pa-
CTPYKTYPY BHCOKOI HAJIIMHOCTI 3 BHUKOPHCTAHHSIM IPOTPAMHOI CHCTEMHU
OpenStack. Xwmapua indpactpykrypa IT® € mnepmmm yKpaiHCBKUM
XMapHUM PECypCcoOM, SKHWA 1HTETPOBAHO B €BPOMEHCHKY XMapHY
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inppactpykrypy mnpoekry EGI Federal Cloud. Bukonano iHTerpariio

xmapHoi 1HDpacTpykTypu IT® B xmapny indpactpyktypy LHEPH 3
obpooenns nanux excriepumenty ALICE. (C.51. CBicTyHOB)

. Shadura O., Zarochentsev A., Yurchenko V., Kompaniets M., Svirin P. XRootD

in cloud environment. Proceedings of the 21st International Conference on

Computing in High Energy and Nuclear Physics. 2015, Okinawa, Japan, 13-17.

HAYKOBO-OCBITHIA LIEHTP

Y 2015 pomi opraHizoBaHO 1 MNPOYUTAHO IMKJI 3 9 HAYKOBO-
MONYJSAPHUX JIEKIH 13 Cy4daCHUX JOCSATHEHb (PyHIaMEHTAIbHOI (DI3UKU Y
¢13uko-MatemaTuyHuX Jinesx Kuesa. HaykoBo-0CBiITHIN IIEHTP MTPOBOAUTH
peryisipai ¢hakyJIbTaTUBHI 3aHATTA 3 (I3UKHA Ta MATEMAaTHKH IS CTY/ICHTIB
kuiBcbkux BH3. Okpim Toro, opranizoBano Ta ¢iHaHCOBO MIATPUMAHO JBI
CTYACHTCHKI OJIIMIIIaaH, IPUCBIYCHI €KCTICPUMEHTAIBHUM JIOCIIKCHHSIM.

Hnst cryaentiB 1-ro, 2-ro Tta 3-ro KypciB ¢Gi3U4HOr0O (PaKynbTeTy
KuiBchbkoro HamioHasbHOrO yHiBepcuTeTy imeHl Tapaca IlleBuenka
MPOBEJICHO TPU MUKW (PaKyJIbTaTUBHUX CEMIHAPIB 3 TECOPETUYHOI (PI3UKHU
Ta Buioi Mmatematuku. CemiHapu BiABiayBajgo Omm3bko 50 cTyAeHiB.
PerymsipHo NpoXoasATh HAyKOBI CTYAEHTCHKI CEeMiHapud 3 MaTeMaTHYHOI
¢b13uKH 11 CTYAEHTIB 4-r0 Ta 5-T0 KypCiB MiJ KEpyBaHHAM JOKTopa (i3.-
Mmat. Hayk M.3. loprosa.

CrinbHo 3 [HcTUTYTOM TeopeTnuHoi ¢i3uku YHiBepcuteTy ["lamOypra
MPOBEJICHO  IIKOJNy-CeMIHap 3  (I3MKM  KOHJEHCOBAHOTO  CTaHy
«HepiBHOBakH1 sBUIa B (DI3UINl XOJOJHMX Ta3iB» I CTYJICHTIB Ta
mojiogux HaykoBiiB (08-20 Bepecus 2015, IT® im. M.M.Boroiro6oBa
HAH Vkpainu, Kuig).

B pamkax boromo6oBchkoi mporpamu OISA-Ykpaina mpoBeaeHo
HU3KY 3axO[lIB JJis CTyAeHTIB ¢di3uyHoro dakynsrery KuiBcbkoro
HaIllOHAJILHOTO YHIBepcuTeTy iMeH1 Tapaca IlleBueHka:

. IlIxomna-ceminap 3 MareMatndHoi ¢i3uku «Anredpaiunuii adzar bere»,
23-28 6epesns 2015, IT® im. M.M. boromto6osa HAH VYkpainn, Kuis,

. IlIxomna-ceminap 3 MmateMatnuHoi ¢Gi3uku «BcTyn 10 Teopii hepMioHHUX
ctpys», 29 tpaBus - 3 gepBHA 2015, ITD im. M.M. boromo6oBa HAH
Yxkpainn, Kuis;

. IlIxonu-ceminapu 3 (Hi3UKM KOHACHCOBAHOTO CTaHy «JlomaTKoBi riiaBu
KBAHTOBOI MexaHiku Oaratbox yacThHOK. I 1 II», 4-10 xoBtHa 2015, ITD
iMm. M.M.boromo6oBa HAH Vkpaiau, Kuis,;
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CemiHap 3 ¢13UKH KOHJEHCOBAHOTO CTaHy «Jl01aTKOB1 IJ1aBM KBAHTOBOL
MexaHika Oaratbox uyacThHOK. II», 19-22 sxoBtaa 2015, ITd im.
M.M. boromo6oBa HAH Ykpainu, Kuis.

HAYKOBI IYBJIKALII

Momnorpadii Ta migpyyauxku: /
Loktev V.M., Pogorelov Yu.G. Impurities and dopants in high-Tc
superconductors. Kyiv. Akademperiodyka. 2015. 223 p.
Baxuenxo B.O., Baxnenxo O.0O. XBUIbOBa AWMHAMIKa CTPYKTYPOBaHUX
cepenouil. Kuis. Hayk. mymka. 2015. 228 c.
b.1. Jles. ®opmyBaHHS CTPYKTYP B PIAKOKPUCTATIIYHUX KoJjioigax. Kuis:
[acTuTYT Teopetnunoi ¢izuku iM. M.M. boromo6osa HAH Ykpainu. —
2015. 198 c.
3acopooniit A.I'., Momom A.l. Bctyn 10 KIHETHYHOI Teopii IUIa3MH.
Kwuis. Hayk. nymka. 2015. 458 c.
[HcTuTyT TeopetnuHoi ¢izuku iM. M.M. boromo6oBa HAH VYxkpainw.
1966—2016 // Peokonecis. 3acopooniti A.I'. (6ion. ped.) ma in. Kuis.
Axkanemnepioguka. 2015. 403 c.
Vavilova I. B., BolotinYu. L., Boyarsky A. M.,  Danevich F. A,,
KobychevV.V.,  TretyakV.l., Babyklu.V.,  lakubovskyi D. A,
Hnatyk B. I., SergeevS. G. Dark energy and dark matter in the
Universe: in three volumes, Editor V. Shulga. — Vol. 3. Dark matter:
Observational manifestation and experimental searches. Kyiv,
Akademperiodyka. 2015. 375 p.
Honiwyx A.Il., bopowe I'.b., Kpyuunin C.I1., Cainyxina 1.A. Betyn no
KBAaHTOBOI Ta aToMHOi ¢i3uku. HaBuanmpHmii mociOnmk, HarionansHui
aBianiiauii yaisepcutet. 2015. 240 c.

CrarTi B xypnaaax: 210
B YKPalHChKHX XypHajiax — 44,
B 1HO3EMHUX XypHajnax — 166.

MPEMII I HAT'OPOJU

3os10Ta Mmenadasb im. B.1. Bepuaacskoro HAH Ykpainu
Axan. HAH VYkpaiau B.M. JlokteB
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KOH®EPEHIII

Ceminap «lIpoGnemu TeopeTUdHOT (PI3MKU» MPUCBIYECHUN TIaM ATI
O.I'. Curenka. Kuig, 12 mrororo 2015 p.

Hapana-ceminap «AktyansHi npooaemu (izukm JJHK». Kuis, 27-28
kBiTHsa 2015p.

School on Anomalous Transport, Superconductivity and Magnetism
in Nanosystems. BITP-ICTP. Kyiv, June 15-20, 2015.

HaykoBuit ceminap mam’sti Ilerpa IBanoBuua domina «KBantoBa
TEOpis TOJI Ta KOCMOJIOTiS», MIPHUCBSIYEHUM 85-piudio Big JTHSA
HapokeHHs. KuiB, 25 yepsus 2015 p.

1st Julius Wess International School on Noncommutative Geometry
in Astroparticle Physics and Quantum Optics. July 20, 2015 - August
2, 2015, AUI, Vienna, Austria

1st Wolfgang Kummer International School on Astroparticle Physics,
Quantum Gravity and Quantum Information. August 3 - 16, 2015,
AUI, Vienna, Austria.

NATO Advanced Research Workshop: Nanomaterials for Security.,
August 31 - September 6, 2015, Odessa, Ukraine.

9th  InternationalConference  Boyai-Gauss-Lobachevsky: Non-
Euclidean Geometry in Modern Physics. Minsk, Belarus, October
27-30, 2015

Young scientists forum on applied physics. Dnipropetrovsk,
September 29 — October 2, 2015.

HaBunoBcbki untanns. Kuis, 28 rpyans 2015 p.
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FUNDAMENTAL INTERACTIONS
AND MICROSCOPIC STRUCTURE OF MATTER

Description of quantum liquids (Landau-Fermi liquids) resulting from
the quark models with a four-fermion interaction has been given. This
consideration is based on using a dressing Bogolyubov transformation and
mean field approximation. It is demonstrated that the mean energy of the
ensemble serves as energy functional of the Landau theory and is shown
that in a wide range of potentials interesting for applications one can
expect the quantum liquids to behave in essentially the same way. For
some of their properties a band of estimates has been obtained. A
comparison of Nambu-Jona-Lasinio and Keldysh models, substantially
different in many aspects, demonstrates that the properties of quantum
liquids do not actually depend on the shape of the form factor (a natural
interaction length); rather, they are mainly determined by the coupling
constant of the interaction. It is found out that a common distinctive
feature of ensembles is the presence of degenerate states with respect to
the vacuum in the chemical potential and pressure. (Corr. Member of the

NAS of Ukraine G.M. Zinovjev)
Zinovjev G.M., Molodtsov S.V. Fluctuation instability of the Dirac sea in quark
models of strong interactions. Physics of Atomic Nuclei (accepted).

The van der Waals (VDW) equation of state predicts the existence of a
first-order liquid-gas phase transition and contains a critical point. The
VDW equation with Fermi statistics is applied to a description of the
nuclear matter. The nucleon number fluctuations near the critical point of
nuclear matter are studied. The scaled variance, skewness, and kurtosis
diverge at the critical point. It is found that the crossover region of the
phase diagram is characterized by the large values of the scaled variance,
almost zero skewness, and by the significantly negative kurtosis. The rich
structures of the skewness and kurtosis are observed in the phase diagram
in the wide region around the critical point, namely, they both may attain

large positive or negative values. (D.V. Anchishkin, M.l. Gorenstein)
Vovchenko V., Anchishkin D.V., Gorenstein M.I., Poberezhnyuk R. V. Scaled
variance, skewness, and kurtosis near the critical point of nuclear matter. Phys.
Rev. C, 2015, V. 92, 054901.
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From the analysis of more experimental hadronic multiplicities, than
there were used before, we found at chemical freeze-out two peaks of the
dimensionless measure of interaction at the center of mass collision-
energies 4,9 GeV/nucl and 9,2 GeV/nucl. The strong model arguments that
these two peaks provide evidence of two phase transformations at these
collision energies are given. The higher peak at the collision energy 4,9
GeV/nucl gives evidence of the first order phase transition, while the
smaller peak at higher energy of collision is related either to a second
order phase transition or a weak cross-over. (K.A. Bugaev, V.V. Sagun,

A.l. Ivanytskyi, Corr. Member of the NAS of Ukraine G.M. Zinovjev)
Bugaev K.A., Sagun V.V., Ivanytskyi A.l., Oliinychenko D.R., llgenfritz E.-M.,
Nikonov E.G., Taranenko A.V., and Zinovjev G.M. New signals of quark-
gluon-hadron mixed phase formation. Euro. Phys. (accept.) arXiv:1510.03099
[nucl-th] (2015).

The integrated hydrokinetic model of nucleus-nucleus collisions has
been developed and successfully applied for description and predictions of
the experimental data. The model includes the generation of the initial
state of matter formed in these collisions, its thermalization and
subsequent viscous hydrodynamic evolution, decay into separated hadrons,
and the final stage — the evolution of non-equilibrium gas of interacting

hadrons and resonances. (V.Yu. Naboka, Yu.M. Sinyukov)
Naboka V.Yu., Akkelin S.V., Karpenko lu.A., Sinyukov Yu.M. Initialization of
hydrodynamics in relativistic heavy ion collisions with an energy-momentum
transport model. Phys. Rev. C, 2015, V. 91, 014906.
Naboka V.Yu., Karpenko lu. A., Sinyukov Yu.M. Thermalization, evolution and
LHC observables in integrated hydrokinetic model of A+A collisions. Phys.
Rev. C (submitted) arXiv:1508.07204.

We study the influence of a background magnetic field and boundary
conditions on the vacuum of a quantized charged spinor matter field in a
bounded space. It is found that, in the case of a sufficiently strong
magnetic field directed orthogonally to two parallel bounding plates, the
Casimir force is independent of a boundary condition, as well as of the
distance between the plates. (Yu.A. Sitenko)

. Sitenko Yu.A. Casimir effect with quantized charged spinor matter in
background magnetic field. Phys.Rev. D, 2015. V. 91, No.8, 085012.
Sitenko Yu.A. Influence of quantized massive matter fields on the Casimir
effect. Mod. Phys. Lett. A, 2015, V. 30, No.20, 1550099.
Sitenko Yu.A., Yushchenko S.A. Pressure from the vacuum of confined spinor
matter. Intern. J. Mod. Phys. A, 2014, V. 30, No. 30, 1550184.
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New analytical expressions for the p-, d- and f-wave partial two-body
Coulomb transition matrices at the energy of the ground bound state of the
complex have been derived. The obtained results have been used for
studies of the properties of few-body atomic and nuclear systems.

(V.F. Kharchenko)
Kharchenko V.F. Analytical transition-matrix treatment of electric multipole
polarizabilities of hydrogen-like atoms, Annals Phys. (N.Y.), 2015, V. 355,
No. 1, P. 153 — 169.

By making use of the recommended proton-proton low-energy
interaction parameters the following value for the charged pion-nucleon
coupling constant has been obtained. The calculated value of this quantity
appears to be in excellent agreement with the experimental result of the

Uppsala Neutron Research Group. (V.A. Babenko, N.M. Petrov)
Babenko V.A., Petrov N.M. Charge dependence of the pion-nucleon coupling
constant. Nuclear Physics and Atomic Energy, 2015, V. 16, 136-143.

The structure of the mirror nuclei **C and **O is studied within a five-
particle model (three alpha-particles plus two extra nucleons). The
Interaction potentials are proposed to have data fit with the experimental
energy and radius of **C nucleus, as well as with the energy of **O. Within
the variational approach in Gaussian representation, we obtain the ground
state wave functions of the abovementioned five-particle systems. The
charge r.m.s. radius of *O nucleus is predicted. The charge density
distributions and elastic formfactors are found. (B.E. Grinyuk,
D.V. Piatnytskyi)

Some quasi-relativistic equations are found to have similar expansions
in 1/c up to the fourth order to within the terms removable by additional
unitary transformations. The expansions of these equations contain only
the terms proportional to ¢?, while expansions of the Breit and Salpeter
equations contain the terms ~ e*. (A. 1. Turovsky)

We present a phase-space representation of quantum state vectors for
two-cluster systems. Density distributions in the Fock-Bargmann space are
constructed for bound and resonance states of 6;7Li and 7;8Be, provided
that all these nuclei are treated within a microscopic two-cluster model.
The input parameters of the model and nucleon-nucleon potential were
selected to optimize description of the internal structure of clusters and to
reproduce position of the ground state with respect to the two-cluster
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threshold. The dominant two-cluster partition of each nucleus was taken
into consideration. The density distribution in the phase space is compared
with those in the coordinate and momentum representations. Bound states
realize themselves in a compact area of the phase space, as also do narrow
resonance states. We establish the quantitative boundaries of this region in
the phase space for the nuclei under consideration. Quantum trajectories
are demonstrated to approach their classical limit with increasing energy.

(Yu.A. Lashko, G.F. Filippov, V.S. Vasilevsky)
Lashko Yu. A., Filippov G.F., Vasilevsky V.S. Dynamics of two-cluster systems
in phase space. Nucl. Phys. A, 2015, V. 941, 121-144,

General properties of resonance states of light nuclei that disintegrate
into three cluster particles and do not disintegrate into two particles are
studied in terms of a model that employs a basis of hyperspherical
functions and thus provides implementing proper boundary conditions. It
Is established, that the increase of coupling between channels leads to the
decrease of resonance energy. At certain values of the constant,
responsible for coupling of channels, resonance states transform into
bound states. It is shown, that narrow resonance states can exist with weak
and strong coupling between channels. As a rule, energy and width of
resonance states are decreasing when number of open channels is
increased. There is large probability, as is established, to observe super
narrow resonance state with large number of open channels. It is also
demonstrated, that resonance states are formed and decay only in very
restricted number of channels of three-cluster continuum. The simple
model reproduces general properties of three-cluster systems, which were
obtained in realistic three-cluster model. (V.S. Vasilevsky)

Recently it has been shown that the proposed by us two- and three-
parameter deformed analogs of the Heisenberg algebra of position and
momentum operators can be mapped onto respective algebras of non-
standard deformed quantum oscillators. We have established that such
relation dictates an unusual rule (instead of Hermitian) of mutual
conjugation for the creation and annihilation operators a+and a-, namely
the n(N)-pseudo-Hermitian conjugation, n(N) being certain operator
function of the excitation number operator N. Respectively, that leads to
N(N)-pseudo-Hermiticity of the position (or momentum) operator, whereas
the Hamiltonian is Hermitian. Diverse possible cases have been described
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and specific properties related with n(N)-pseudo-Hermitian conjugation

have been revealed. (A.M. Gavrilik)

Gavrilik A.M., Kachurik I.I. New Version of Pseudo-Hermiticity in the Two-
Sided Deformation of Heisenberg Algebra. Mod. Phys. Lett. A, 2015, V. 31,
14 pp. (accepted); arXiv:1411.5955.

Integrable generalizations of the Jaynes-Cummings-Dicke models and
the Bose-Hubbard-type dimers model, which are associated with general
non-skew-symmetric classical r-matrices and Lie algebras of higher ranks,
have been constructed. The spectrum of the Hamiltonians of integrable
generalizations of Jaynes-Cummings-Dicke models and Bose-Hubbard-
type dimers, associated with the twisted rational r-matrices and Lie
algebras gl(n), have been found. (T.V. Skrypnyk)

Skrypnyk T. General integrable n-level many-mode Jaynes-Cummings-Dicke
models and classical r-matrices with spectral parameters. J. Math. Phys., 2015,
V.56, 023511.

Skrypnyk T. Twisted rational r-matrices and algebraic Bethe ansatz:
applications to generalized Gaudin, Jaynes-Cummings-Dicke and Bose-
Hubbard-type dimer models. Theor. Math. Phys. (accepted)

Within the problem of realization of composite (or quasi-) fermions,
each of these consisting of a fermion and a deformed boson, the physical
interpretation of the solutions and relevant parameters is analyzed in terms
of deformed Fermi-oscillators. For the case of 2 modes of composite
fermions and 2 or 3 modes of their constituents, i.e., ordinary bosons and
fermions, the solutions are presented in the form symmetric under the
interchange of quasi-fermion modes. General solution has been obtained in
the case of non-deformed constituent boson and arbitrary number of modes
of both composite fermions and their constituents. Particular solutions
have been given, including those for maximally entangled states of
composite fermions. The (inter-constituent) entanglement entropy has been
obtained for composite quasi-fermions admitting the mentioned realization.

(A.M. Gavrilik, Yu.A. Mishchenko)

Gavrilik A.M., Mishchenko Yu.A. Entanglement entropy of composite fermions
realized by (deformed) fermions vs. that of composite bosons. arXiv:
1504.00529.

SOLID STATE PHYSICS

Based on the solutions of the Dirac equation, it is shown that the
system of quasi-two-dimensional electrons confined in the potential layer,
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for instance, in layered semiconducting heterostructures, can be in one of
the three possible spin states. These states differ by spin polarization and
by the spectrum of the two-dimensional energy zones. One of these states
Is a well-known Rashba state which is characterized by the spin splitting of
energy zones. In the other spin state the spin splitting is anisotropic, and in
the third state the energy zones are degenerate with respect to spin.
Respectively, there are the three systems of eigenfunctions of the Dirac
equation that correspond to the three spin states. The functions of each of
these systems are also eigenfunctions of three different spin operators,
which commute with the Hamiltonian of the Dirac equation, but do not
commute with each other. These spin operators do determine the spin
polarization of electrons. (A.A. Eremko, L.S. Brizhik, Academician of
NAS of Ukraine V.M. Loktev)

Eremko A., Brizhik L., Loktev V. Spin eigen-states of Dirac equation for quasi-
two-dimensional electrons. Annals of Physics, 2015, V. 361, 423-439.

The gap equation for Dirac quasiparticles in monolayer graphene in
constant magnetic and pseudomagnetic fields, where the latter is due to
strain, has been studied in a low-energy effective model with contact
interactions. By analyzing solutions of the gap equation, the phase diagram
of the system in the plane of pseudomagnetic and parallel magnetic fields
has been obtained. The three quantum Hall states, ferromagnetic,
antiferromagnetic, and canted antiferromagnetic, are realized in different
regions of the phase diagram. It is found that the structure of the phase
diagram is sensitive to signs and values of certain four-fermion interaction
couplings which break the approximate spin-valley SU(4) symmetry of the
model. (E.V. Gorbar, Corr. Member of the NAS of Ukraine V.P. Gusynin)

Rybalka D.O., Gorbar E.V., and Gusynin V.P. Gap generation and phase

diagram in strained graphene in a magnetic field. Phys. Rev. B, 2015, V. 91,
115132.

We study the thermodynamic properties of the two-component 2+1-
dimensional massive Dirac fermions in an external magnetic field. The
violation of the time-reversal symmetry is shown to give rise to a term in
the thermodynamic potential that is linear in the magnetic field, while the
famous problem of Landau diamagnetism suggests that the leading field-
dependent term is quadratic in the field. Accordingly, the leading term of
the explicitly calculated magnetization is anomalous, viz. it is independent
of the strength of the magnetic field. (S.G. Sharapov)
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Sharapov S.G. Thermodynamic properties of the 2+1-dimensional Dirac
fermions with broken time-reversal symmetry. J. Phys. A: Math. Theor., 2015,
V. 48, 365002.

The Hamiltonian and Poisson structures of integrable nonlinear
Schrodinger system on a triangular-lattice ribbon have been found in the

case of attractive nonlinearity. (O.0. Vakhnenko)

Vakhnenko O.O. Nonlinear integrable model of Frenkel-like excitations on a
ribbon of triangular lattice. J. Math. Phys., 2015, V. 56, No. 3, 033505 (21 p).

The model of migration processes in the crystalline matrix of cadmium
iodide with isomorphic lead iodide nanoinclusions has been developed.
Stoichiometric effect on the processes of charge carrier trapping has been
analyzed. It was found that one of the possible mechanisms of
photoelectret state formation in this system is associated with orientational

polarization of nonlinear lead iodide molecule. (N.V. Gloskovska)
Bolesta I., Rovetskyi I, Karbovnyk I., Rykhlyuk S., Partyka M., Gloskovskaya N.
Formation and optical properties of nanostructures in Cdl2l. Journal of applied
spectroscopy, 2015, V. 82, 89-95.

LOW TEMPERATURE PHYSICS

The superconductivity model wherein the energy gap is asymptotically
tending to zero with decrease of temperature or magnetic field has been
proposed. Formally, both critical temperature and magnetic field for such a
superconductor are infinite ones. The free energy functional has been
obtained and Ginzburg-Landau theory for such a superconductor has been
developed. A simple quasi-classical statistical model for the description of
electrons on a liquid-helium surface in an external electric field is
proposed. (Acad. of NAS of Ukraine A.G. Zagorodny, Corr. Member of

the NAS of Ukraine B.I. Lev, K.V. Grigorishin, V.B. Tymchyshyn)
Grigorishin K.V., Lev B.l. Toy model of high themperature supercondactivity.
Low Temperature Physics, 2015, V. 41, 482-485.
Lev B.l., Ostroukh V.P., Tymchyshyn V.B., Zagorodny A.G. Electron
Distribution on a Deformed Liquid-Helium Surface Ukr. J. Phys., 2015, V. 60,
No. 3, 247-252.

NANOPHYSICS AND NANOTECHNOLOGIES

A microscopic model of quantum transitions in the generalized few-
level system has been proposed. Several mechanisms of variation of the
positions of energy levels have been taken into account for a coarse-
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grained description of flexible macromolecular structures with the
hierarchy of characteristic times. Particularly, the additions from an initial
chaotization of energy levels, their adiabatic stochastization, as well as
their nonadiabatic relaxation have been determined. For the general case of
chaotic distribution of fluctuating energy levels, weakly coupled with the
environment, the probabilities of between-level transitions have been
found in the analytical form. This expression comprises an explicit
dependence on dimensionality of the energy levels, their stochastic
broadening and their relaxation coupling parameters for environment-
induced transitions, thus leading to formation of the physical conditions
for effective functioning of biomacromolecules. (Corr. Member of the
NAS of Ukraine E.G. Petrov, V.I. Teslenko, O.L. Kapitanchuk,

V.0. Leonov)

. Petrov E.G., Teslenko V.I. Kinetics framework for nanoscale description of
environment induced transition processes in biological structures. In Book
“Nanobiophysics: Fundamentals and Applications”, edited by V.A.
Karachevtsev. Pan Stanford Publishing Pte Ltd. Singapore, Chapter 9, pp. 267-
292.

Kapitanchuk O.L., Petrov E.G., Leonov V.O., Shevchenko Ye.V. The kinetics of
photocurrents in molecular diode. Book of Abstracts of the Workshop on
Coherent Energy Transport and Optimization in Photosynthesis, Singapore,
May 1-3, 2015, p. 42, Nanyang Technological University, Singapore, 2015.
Leonov V.O., Petrov E.G., Teslenko V.l. Temperature-independent properties
of biological nanoscopic structures. Book of Abstracts of International
Research and Practice Conference “Nanotechnology and Nanomaterials”, Lviv,
Ukraine, August 26-29, 2015, p. 403, «Evrosvit», Lviv, 2015.

A formation of stationary current and electroluminescence in a
molecular diode in the case of asymmetric coupling of the molecule to the
attached electrodes has been studied in the framework of kinetic theory of
electron transport. The conditions have been found when a photocurrent as
well as an electroluminescence achieves their maximum values. These
conditions are realized when energy of the photoexcited molecule in the
diode becomes, under the interelectrode bias voltage as well as the electric
field of the gate electrode, lower the energy of the single-charged molecule.
It is shown that both mechanisms of interelectrode electron transport
associated with the sequential electron hoppings and the inelastic tunneling,
contribute to the excitation of the molecule during a resonance regime.
(Corr. Member of the NAS of Ukraine E.G. Petrov, Ye.V. Shevchenko,
V.0. Leonov)
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Petrov E.G. Physics of transient currents in single molecule diode. Book of
Abstracts of Ukrainian-German Symposium on Physics and Chemistry of
Nanostructures and on Nanotechnology, Kyiv, Ukraine, August 26-28, 2015, p.
128, «Tim-servis», Kyiv, 2015.

Shevchenko Ye., Leonov V.O., Petrov E.G. Electroluminescence of single
molecule between microscopic electrodes. Book of Abstracts of International
Research and Practice Conference “Nanotechnology and Nanomaterials”, Lviv,
Ukraine, August 26-29, 2015, p. 345, «Evrosvit», Lviv, 2015.

A Kinetic model is developed to describe the of a few-phase ligand-
receptor structure in the condensed medium. The rate constant for
transitions between the energy levels of system has been found with regard
for the dynamic, fluctuation and entropic system’s parameters, and a
ligand concentration and environment temperature as well. In the case of
irreversible dynamics of level populations, the concentration dependences
of their peak amplitudes are shown to acquire anomalous character. In
particular, the log odds of the output state with respect to the cooperativity
of the transient process is fractional and is limited from below by the
quantity 2/e. Moreover, the approach of the log odds to this value is
critical and leads to the break in the stability of the irreversible system. For
low temperature, this effect occurs within a rather narrow range of rates of
Kinetic stages. The temperature increase diminishes the effect and thus
increases the degree of control of the transient process. (V.l. Teslenko,
O.L. Kapltanchuk)

Teslenko V.1., Kapitanchuk O.L. Fractional cooperativity of a few-state system
in the environment. Ukr. J. Phys., 2015, V. 60, No. 11, 1163-1176.
Teslenko V.l., Kapitanchuk O.L., Zhao Y. Controlling cooperativity of a

metastable open system coupled weakly to a noisy environment. Chin. Phys. B,
2015, V. 24, 028702.

Laser-pulse induced transient currents through a molecular junction
are studied in the framework of a density matrix theory. By focusing on
the sequential transport regime the effects of collective plasmon
excitations of the leads are investigated. A remarkable current
enhancement of transient as well as time-averaged dc currents is found due
to simultaneous plasmon excitations in the leads. The effects of intra-
molecular vibrational energy redistribution and its important role on both
transient and the averaged dc-currents are also considered. A vibrational
progression becomes visible if the dc caused by a huge sequence of laser
pulses is drawn versus the applied voltage. This can be considered as a
dynamically determined IV-characteristic. (Y. Zelinskyy)

30



Zelinskyy Y., May V. Laser Pulse Induced Transient Currents in a Molecular
junction: Effects of plasmon excitations of the leads. J. Chem. Phys., 2015, V.
142, 224701.

The orderings of classical one-dimensional structures of charges have
been investigated in equilibrium states of Coulomb clusters with a
confining potential originated from the uniform cylindrical background.
Regions of parameters compatible with ideal structures or quite ideal ones
on a finite length scale have been defined. Specificity of the physical
mechanism that results in the high ordering of structures is discussed.
Characteristics of ideal structures have been obtained and the algorithm for
estimations of orderings in one-dimensional structures in a general case
has been given. (S.Ya. Goroshchenko)

Goroshchenko S.Ya. Classical 1D structures of charges in Coulomb cluster
systems. Book of Abstracts of International Research and Practice Conference

“Nanotechnology and Nanomaterials™, Lviv, Ukraine, August 26-29, 2015, p.
465, «Evrosvit», Lviv, 2015.

A coupling between chiralities in spin and physical spaces has been
found. The mechanism of the coupling is elucidated by using the Mébious
ring as a case study. Due to the topology of the Mdobious ring its ground

state is a vortex state. (V.P. Kravchuk, Yu.B. Gaididei)
Pylypovskyi O.V., Kravchuk V.P., Sheka D.D., Makarov D., Schmidt O.G., and
Gaididei Yu. Coupling of chiralities in spin and physical spaces: The M0bius
ring as a case study. Phys. Rev. Lett., 2015, V. 114, 197204.

The one-electron spectrum, eigenstates and Green functions of
bounded graphene nanoribbons that describe electron dynamics have been
found. On this basis, we obtained the analytic expressions for transmission
coefficients for different carbon nanostructures. The obtained results have
numerous applications to the construction of multi-terminal graphene-

based electronic devices. (L.I. Malysheva)
Malysheva L. Electron transmission through step-like potential in armchair and
zigzag graphene nanoribbons: Comparison of different interfaces. Physica
status solidi (b), 2015, V. 252, No. 10, 1981-1987.

The theory is developed for sound waves emitted by Au, Ag and Cu
nanoparticles embedded in the plexiglass matrix under ultrashort laser
pulses irradiation. Analytical expressions are obtained for the amplitude
and power of the longitudinal spherical acoustic oscillations as functions
of density and elastic properties of the medium, the laser pulse duration,
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electron temperature, particle radii, and electron-phonon coupling constant.
The factors affecting the dynamics of the power damping of these waves

are studied in detail. (N.I. Grigorchuk)
Grigorchuk N.I. Acoustical wave emission from embedded noble nanoparticles
induced by ultrashort laser pulses. Eur. Phys. J. B, 2015, V. 88, No. 29, 1-9.

We present a broad palette of discussions of the concepts of a
molecule and a chemical bond that always lay down behind all
computational modeling in quantum chemistry and of the endohedral
fullerene He,@Cgo In particular. For this purpose, we offer the definition
of quantum chemistry as composed of three ingredients. Each of them is
illustrated by its particular concept, either that of a molecule or a bond.
The third, computational ingredient is tackled to resolve the bonding

manifold of He,@Cgo. (E.S. Kryachko)
Nikolaienko T.Yu., Kryachko E.S. Formation of dimers of light noble atoms
under encapsulation within fullerene’s voids. Nanoscale Res. Lett. 2015, V. 10,
No. 1, 185-1 — 185-9.
Nikolaienko T.Yu., Kryachko E.S. He2@C60: Thoughts of the concept of a
molecule and of the concept of bond in quantum chemistry. Int. J. Quantum
Chem. 2015, V. 115, No. 14, 859-867.

The thermoelectric properties of molecular nanostructures have been
investigated. The mechanism of transport in these structures associated
with electron tunneling has been explained. The Seebeck coefficient for
such structures is found to be in good agreement with experiment. It is
shown that thermoelectric effects in these nanostructures can be enhanced

by changing some parameters. (V. Ermakov, S.P. Kruchinin)
Ermakov V., Kruchinin S., Pruschke T., Freericks J. Thermoelectricity in
tunneling nanostructures. Phys. Rev B, 2015, V. 92, 115531.

SOFT MATTER PHYSICS

A nonlinear model of a scalar field coupled to its gradient has been
proposed. The model is shown to be suitable for the description of phase
transitions accompanied by the formation of spatially inhomogeneous
distributions of the scalar field in the ground state. Some solutions of the
proposed model have been obtained; these can be related, e.g., to the
cosmological scenario or the spinodal decomposition. The proposed model
is analogical to the mechanical nonlinear oscillator with coordinate-
dependent mass or velocity-dependent elastic modulus. This analogy is
employed to reveal the existence of limit cycles and destruction of new
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phase bubbles. (Acad. of the NAS of Ukraine A.G. Zagorodny, Corr.

Member of the NAS of Ukraine B.I. Lev)
Lev B.l., Rozhkov S.S., Zagorodny A.G. Model of coupling order parameter
with its gradient. Euro Phys. Lett. 2015, V. 111, 26003.

The energy interaction between colloidal particles with arbitrary
shapes and sizes in nematic liquid crystal with different elastic Franck
constants has been obtained The difference between elastic constants can
lead to both quantitative and qualitative changes of interparticle potential.
The probability of the linear chain formation by colloidal particles of in
nematic liquid crystal with buckling constant has been theoretically
predicted. (O.M. Tovkach, Corr. Member of the NAS of Ukraine B.I. Lev)

Chernyshuk S.B., Tovkach O.M., Lev B.l. Colloidal interactions in a

homeotropic nematic cell with different elastic constants. Phys. Rev. E., 2015,
V. 92, 042505.

A theory of triplet excitation transfer in the donor-oxygen-acceptor
systems is developed for the conditions when the transfer is mediated by
an oxygen molecule. It is shown that the oxygen molecule can be involved
in both real and virtual intramolecular singlet-triplet conversions in the
course of the process under consideration. Expressions describing a
superexchange donor-acceptor coupling owing to a participation of the
bridging twofold degenerate oxygen’s virtual singlet state are derived and
the transfer kinetics including the sequential (hopping) and coherent
(distant) routes are analyzed. Applicability of the theoretical description to
the pigment-protein cytochrome complex, by considering the triplet
excitation transfer from the chlorophyll molecule to distant carotene, is
explained using the above theoretical model. (Corr. Member of the NAS of

Ukraine E.G. Petrov)
Petrov E.G., Robert B., Lin S.H., Valkunas L. Theory of triplet excitation
transfer in the donor-oxygen-acceptor system: application to cytochrome b6f
complex. Biophysical J., 2015, V. 109, 1735-1745.

The mechanism of DNA deactivation under the irradiation of
biological organisms by high energy ion beams has been introduced.
Within the framework of this mechanism it is considered the formation of
stable complexes of molecular products of water radiolysis (hydrogen
peroxide) with the active centers of recognition of DNA double helix (PO4
groups). The calculations of the complex energy show that DNA
phosphate groups and counterions can form stable complexes with
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hydrogen peroxide molecules, which are as stable as the complexes with
water molecules. The interaction of H,O, molecule with phosphate group
of the double helix backbone can disrupt DNA biological function and
induce the deactivation of the cell genetic apparatus. (D.V. Piatnytskyi,
0.0. Zdorevskyl S.M. Perepelytsya, S.N. Volkov)

Piatnytskyi D.V., Zdorevskkyi 0O.0., Perepelytsya S.M., Volkov S.N.

Understanding the mechanism of DNA deactivation in ion therapy of cancer
cells: hydrogen peroxide action. Eur. Phys. J. D., 2015, V. 69, 255.

For wide class of neuronal models it is proven mathematically
rigorous that activity of excitatory neuron with delayed feedback

stimulated with Poisson stream is non-Markovian one. (O.K. Vidybida)
Vidybida A.K. Activity of Excitatory Neuron with delayed feeback stimulated
with Poisson stream is non-Markov. Journal of Statistical Physics, 2015, V.
160, 1506.

The method of stabilization of the fluctuations of an optical free-space
channel by means of beam expansion was proposed and experimentally
studied. It was shown that if the fluctuations in the channel are concerned
with the atmospheric effects which result in the beam wandering around
the aperture, then the beam expansion allows one to stabilize the
transmittance fluctuations at the same time reducing the mean
transmittance. The realization of quantum communication through a
stabilized channel was modelled theoretically and it was shown that for the
given channel and other parameters there exists an optimal regime of
fluctuation stabilization which enables the maximally effective

communication. (V. Usenko)
Usenko V., Grosshans F. Unidimensional continuous-variable quantum key
distribution. Phys. Rev. A, (accepted); e-print arXiv:1504.07093.

The metabolic process of glycolysis arising as a product of the
biochemical evolution in protobionts has been studied by means of the
mathematical model. Conditions of self-organization of the given process
have been searching into the dissipative structure theory. The phase-
parametric diagrams of a cascade of bifurcations which characterize the
transition to chaotic modes according to the Feigenbaum scenario and the
intermittence have been constructed. The strange attractors formed as a
result of the funnel effect have been found. The complete spectra of
Lyapunov indices and divergences for the obtained modes are calculated.
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The values of KS-entropy, predictability horizons, and Lyapunov
dimensions of strange attractors have been determined. (V.l. Grytsay)

Grytsay V.I. Self-organization and fractality in the metabolic process of
glycolysis, Ukr. J. Phys., 2015, V. 60, Ne 12, 1253-1265.

A mechanism of regulation of enzymatic activity has been proposed. It
Is alternative to allostery since it does not require the interaction between
spatially separated binding sites and is of purely kinetic nature. As distinct
from the classical allostery schemes in which the regulation amplitude is
restricted by the degree of oligomery of the enzyme, the Kinetic
mechanism provides much more enhanced control possibilities by means
of simply changing the relation between the times of the turnover of the
enzyme and its structural relaxation. The existence of such apparent
«allostery» and its physiological importance have been recently proved
experimentally, see PNAS USA, 112, 11430 and 11553, Sept 15, 2015.

(L.N. Christophorov)
Christophorov L.N. Proteins as nanomachines: Hysteretic enzymes revisited.
Springer Proceedings in Physics, 2015, V. 156, 223-232.

ASTROPHYSICS AND COSMOLOGY

Last year we have detected an X-ray emission line at energy around
3.5 keV in the spectrum of Andromeda galaxy and in the spectra of nearby
galaxy clusters. Interpretation of this line as a signal from dark-matter
decay places lower and upper bounds on its possible intensity from the
region of Galactic Center. This year we have detected such an emission
line at energy 3.539 £ 0.011 keV in the deep-exposure observation of the
Galactic Center by the XMM-Newton X-ray observatory. The result
obtained is consistent with the above constraints for a class of Milky Way
mass models, and corresponds to radiative decay of dark matter with
lifetime (6—8)x1027 sec. Although it is hard to exclude an astrophysical
origin of this line based on the observations of Galactic Center alone, this
result is an important consistency check of the dark-matter decay
hypothesis that encourages to check it with future observational data.
(D.A. lakubovskyi)

Boyarsky A., Franse J., lakubovskyi D., Ruchayskiy O. Checking the dark
matter origin of a 3.53 keV line with the Milky Way center. Phys. Rev. Lett.,
2015, V. 115, 161301.
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PHYSICS OF PLASMA PROCESSES

We apply the reductive perturbation method to the simple electrostatic
ion-temperature-gradient mode in an advanced fluid description. The fluid
resonance turns out to play a major role for the excitation of zonal flows.
This is the mechanism recently found to lead to the low-to-high (L-H)
mode transition and to the nonlinear Dimits upshift in transport code
simulations. It is important that we have taken the nonlinear temperature
dynamics from the Reynolds stress as the convected diamagnetic flow.
This has turned out to be the most relevant effect as found in transport
simulations of the L-H transition, internal transport barriers and Dimits
shift. This is the first time that an analytical method is applied to a system
which numerically has been found to give the right experimental dynamics.

(Acad. of the NAS of Ukraine A.G. Zagorodny)
Wang Guan-Qiong, Ma Jun, Weiland J., Zagorodny A. Excitation of zonal
flows by ion-temperature-gradient modes excited by the fluid resonance.
Chinese Phys. Lett., 2015, V. 32 (11), 115201.

The approach we proposed earlier for description of particle diffusion
in two-dimensional random velocity field has been compared with the
decorrelation trajectory method. A frozen turbulence as the most difficult
test for the statistical theories has been considered. Different statistical
closures of equations for averaged quantities were compared, and validity
of subensemble concept was analyzed analytically and numerically to
formulate the approach that combines advantages of both methods.

(O.M. Cherniak)
Cherniak O.M. Particle’s diffusion in a two-dimensional random velocity field.
Ukr. J. Phys., 2015, V. 60, No. 12, 1197-1211.

MATHEMATICAL MODELING

In exchange model, we found necessary and sufficient conditions for
markets cleaning under given ownership and patterns of consumer demand
structure. The theorem is proven describing the structure of ownership
vectors in which for a given demand structure the complete cleaning of
markets takes place. The equilibrium price vector is specified that provides
such a cleaning. The theorem is proven, giving conditions of degeneracy
multiplicity for equilibrium price vector. The concept of equivalent
distribution of property is introduced, necessary and sufficient conditions
are found for the existence of equilibrium price vector, and the structure of
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aggregate supply is described. A number of theorems is proven
determining the aggregate vector of customer satisfaction levels. An
adapted aggregated description of the economic system is proposed on the
basis of input-output balance and is applied to the analysis of Great Britain,
Germany, Russia and Greece economies. (N.S. Gonchar, W.H. Kozyrski,

AS. Zhokhln)
Gonchar N.S., Zhokhin A.S., Kozyrski W.H. On mechanism of recession
phenomenon. Journal of Automation and Information Scince, 2015. V. 47, 1-17.
Gonchar N.S., Zhokhin A.S., Kozyrski W.H. General equilibrium and recession
phenomenon. American Journal of Economics, Finance and Management,
2015, V. 1, 559-573.

COMPUTER SOFTWARE RESEARCH

The highly reliable cloud infrastructure under control OpenStack
system has been built on the base of computing cluster of the Bogolyubov
Institute for Theoretical Physics of the NAS of Ukraine. BITP cloud
infrastructure is the first Ukrainian cloud resource which has been
integrated in the EGI Federal Cloud. The integration of BITP cloud
infrastructure to CERN cloud infrastructure has been done to perform of

data processing of ALICE experiment. (S.Ya. Svistunov)
Shadura O., Zarochentsev A., Yurchenko V., Kompaniets M., Svirin P. XRootD
in cloud environment. Proceedings of the 21st International Conference on
Computing in High Energy and Nuclear Physics. 2015, Okinawa, Japan, 13-17.

SCIENTIFIC AND EDUCATION CENTER

In 2015 the course of 9 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 2 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.
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The regular seminars on mathematical physics for four-year and five-year
students have been conducted by Dr. M.Z. lorgov.

The International school «Nonequilibrium phenomena in physics of
ultracold gases» for students and young researchers has been hold in
collaboration with the Institute of Theoretical Physics of the Humburg
University (September, 8-20, 2015, Kyiv).

In the framework of JINR-Ukraine Program students of physical
faculty of Taras Shevchenko National University of Kyiv had a good
chance to take part in:

School-seminar on Mathematical Physics «Algebraic Bethe anzats»,
23-28 March, 2015, BITP, Kyiv;

School-seminar on Mathematical Physics «Introduction to the theory of
fermionic string», 29 May-3 June, 2015, BITP, Kyiv;

School-seminar on Condensed Matter Physics «Advanced many-body
quantum mechanics. I», 4—10 October, 2015, BITP, Kyiv;

Workshop on Condensed Matter Physics «Advanced many-body
quantum mechanics. I1», 19-22 October, 2015, BITP, Kyiv.

SCIENTIFIC PUBLICATIONS

Books: 7
Loktev V.M., Pogorelov Yu.G. Impurities and dopants in high-Tc
superconductors. Kyiv. Akademperiodyka. 2015. 223 p.
Vakhnenko V.0O., Vakhnenko O.0. Wave dynamics of structured
environment. Kyiv. Naukova Dumka. 2015. 228 p.
Lev B.l.. Structures formation in liquid crystal colloids. Kyiv. BITP.
2015. 198 p.
Zagorodny A.G., Momot A.l. Introduction to plasma kinetic theory.
Kyiv, Naukova Dumka. 2015. 458 p.
Bogolyubov Institute for Theoretical Physics of the NAS of Ukraine.
1966—2016 // NAS of Ukraine, Bogolyubov Institute for Theoretical
Physics; Editorial Board: Zagorodny A.G. (editor in chief) et al. Kyiv,
Akademperiodyka. 2015. 403 p.
Vavilova I. B., BolotinYu. L., Boyarsky A. M.,  Danevich F. A,,
KobychevV.V.,  TretyakV.l., Babyklu.V.,  lakubovskyi D. A,
Hnatyk B. I., SergeevS. G. Dark energy and dark matter in the
Universe: in three volumes, Editor V. Shulga. — Vol. 3. Dark matter:
Observational manifestation and experimental searches. Kyiv,
Akademperiodyka. 2015. 375 p.
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Polishchuk A.P., Bordiug G.B., Kruchinin S.P., Slipukhina [A.
Introduction to quantum physics and atomic physics. Tutorial. National
Aviation University. 2015. 240 p.

Papers in Journals: 210
Ukrainian Journals — 44,
Foreign Journals — 166.

PRIZES AND AWARDS

Gold Medal V. Vernadsky
Academician of NAS of Ukraine V.M. Loktev

CONFERENCES

Seminar “Problems of Theoretical Physics” dedicated to the memory
of O.G. Sytenko. Kyiv, February 12, 2015.

Workshop «Modern problems of DNA physics». April 27-28, 2015.
School on Anomalous Transport, Superconductivity and Magnetism
in Nanosystems. BITP-ICTP. Kyiv, Jun 15-20, 2015.

Memorial seminar «Quantum field theory and cosmology» dedicated
to Petro I. Fomin 85th birthday. Kyiv, Jun 25, 2015.

1st Julius Wess International School on Noncommutative Geometry
in Astroparticle Physics and Quantum Optics. July 20, 2015 - August
2, 2015, AUI, Vienna, Austria

1st Wolfgang Kummer International School on Astroparticle Physics,
Quantum Gravity and Quantum Information. August 3-16, 2015,
AUI, Vienna, Austria.

NATO Advanced Research Workshop: Nanomaterials for Security.
August 31 - September 6, 2015, Odessa, Ukraine.

9th International Conference Boyai-Gauss-Lobachevsky: Non-
Euclidean Geometry in Modern Physics. Minsk, Belarus, October
27-30, 2015

Young scientists forum on applied physics. Dnipropetrovsk,
September 29 — October 2, 2015.

Davydov Readings. Kyiv, December 28, 2015.
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