HauionanbHa akageMisi HAyK YKpaiHu
IncTuryT Teopernunoi ¢gizuxku im. M.M. Borosiro0oBa

HAWBAKJIUBIIII HAYKOBI PE3VJbTATH
IHCTUTYTY TEOPETUYHOI ®I3UKHN
im. M.M. BOI'OJIIOBOBA HAH YKPATHHA
Y 2014 POII

BRIEF REVIEW
OF TOPMOST SCIENTIFIC RESULTS
OBTAINED IN 2014 AT THE
BOGOLYUBOYV INSTITUTE
FOR THEORETICAL PHYSICS

Kuis 2014



SMICT

CONTENTS

dyHaaMeHTaIbH1 B3aEMO/IIT Ta MIKPOCKOIIYHA Oy/10BA PEUOBUHM. . ............. 3

031671 % T 0:157 001 (0) WO I ) : T 7

LOF1e171 % 1031763919706 1) V01 () 012 1 1) o JU 8

HaHOD13MKA 1 HAHOTEXHOIOTIT. .+ vt eutttt ettt ettt eete e eaeeeeineenaeeennneennanns 9

DI3UKA M STKOT PEUOBIHH . ... vvt e eeeteenetteeennaeenaeeeanaeeanneeeaneeanneeanneenn 11
ACTPODIBUKA TA KOCMOIIOTIS. . v vt euvteeentee e enaneeanaeeanaeeanneeeanseeanneeeaneens 13
LOF1e) 71 WU R P13 Y (0):37 040 1§ 010) (51631 T 14
MaTEMATHUHE MOEITFOBAHHS . « ..ttt tutteeentteeatteeatteeeee e eateeaaaeeaaaeeenns 14
Komm’rotepHe 3a0e3MeYeHHS HAYKOBUX JOCTIIIKEHD. ... vuuveneeeeeneannennnnnns 14
HayKOBO-OCBITHIM LIEHTP . ..t tvttentteenteeeenteeeteeeeteeannneeaneeeannneennanns 15
HayKOBIT TTYOIIKAITIT. ... vt eeette ettt ettt et e e e e et e e e e e e eneeeeeens 16
TIPEMIT 1 HATOPOMF . ..t ettt ettt ettt e e et e e e et e e e e e e ee e eneeannns 16
IO ) (407 01535 00 5 17
Fundamental interactions and microscopic structure of matter.................... 18
SOl StAte PRYSICS. ...ttt ettt 22
Low temperature PhySIiCS. ... .uuiirieetee e e aaeeas 23
Nanophysics and nanotechnologies.............ocoviiiiiiiiiiiiii i 23
SOoft Matter PRYSICS. . uutii e e 26
Astrophysics and cOSMOIOZY.......ouviiiiii i 27
Physics of plasma ProcCeSSeS. .. .uueuriiite et 28
Mathematical modeling............coiiiiiiii e 29
Computer software research..............ooviiiiiii i e 29
Scientific and education CeNter...........o.vviiiiiiii i 29
Scientific publications...........coiiiiii i e 30
Prizes and awards. . ..........ooiii i 31
CONTETEIICES . ... e ettt e e e e e 31



®YHJIAMEHTAJILHI B3AEMOJIIL TA
MIKPOCKOIITYHA bYIOBA PEHOBUHHA

JlocniapKeHO TOYHO IHTErpOBaHi KBAPKOB1 MOJIENI T€OPii OISl 3 HECKIHYEHOIO
KOPETSIIHHOI0 TOBXHHOIO Ta 3HAWICHO HECTIMKICTh CTaHIAPTHOTO BaKyyMHOTO
ancam6iio — mops lipaka (sl BUMAAKy MPOCTOPOBO-YaCOBOI'O PO3MIPY OUIBIIOTO
TPHOX), IO TMOB’SI3aHA 3 MPHUCYTHICTIO CHUJIBHOI BUPOJKEHOCTI CTaHy 3YMOBIJICHOIO
xapakTepoM po3noauty eneprii. (wi.-kop. HAH VYkpainu I'.M. 3iH0B’€B)

o Molodtsov S.V., Zinovjev G.M. Quark ensembles with infinite correlation
length. JETF, 2015, V. 147, 1-15.

3HaiineHo, o (EeHOMEHOJIOTIUHE TiApPOJUHAMIYHE HAOJMKEHHS MPOIECiB
PENSATIBICTCHKUX ANIPO-AJIEPHUX 3ITKHEHb MOXKE OyTH TMpEJCTaBICHO B paMKax
e(ekTuBHOI Teopii B 0O0JACTi TMOBUIBHUX Ta JOBTOXBUJIBOBHX MO 130JIbOBAHUX
KBaHTOBHX CHUCTEM, IIO0 YTBOPIOETHCS MPHU 3ITKHEHHSIX. B paMkax 1poro miaxoay Ha
NPUKIaAl KBAHTOBOI TEOpii CKAJISPHOrO TMOJS JOCTIIKEHO €BOJIOLII0 TEeH30pa
EHEepPrii-IMIyJIbCY  JIOBrO-XBUJIBOBOI  MIJICUCTEMHW 1 BCTAaHOBJIEHO, 10 BIH
HAOJMMKAETBCA 10 TEH30pa CEHeprii-iMmynbca e(QEeKTUBHOI B'SI3KOT  PLAMHM.

(C.B. Axkenin, FO.M. CuHioOKOB)
o Akkelin S.V., Sinyukov Yu.M. Entanglement of scales as a possible mechanism

for decoherence and thermalization in relativistic heavy ion collisions.
Phys.Rev. C, 2014,V. 89, 034910.

[IpoaHanizoBaHO eKCHEPUMEHTANIbHI JaH1 PO MPYXHE PO3CISHHS MPOTOHIB 3
eneprisimu Big 19 I'eB no 7 TeB (excnepument TOTEM na Benukomy agpoHHOMY
konaiaepi). OTpuMaHO «EKCIIEPUMEHTANIbHI» 3HAUYCHHS Ta BIAMOBIIHI MOXUOKH IJIsI
aMIUTITYM TPYXKHOTO PO3CISHHSA B MPEJCTaBICHHI MPUIIUIBHOTO IapaMeTpy.
3HailieHo, o NMpu eHeprii Kojaiijepa BHeplle aMIUIiTyla MEepeBUIlnIa TaK 3BaHE
0oOMeKeHHs YopHOTO Aucka. [ligTBepakeHHs 1bOro ePexTy Mpu OUIBIIUX €HEPTriiX
OyJe MaTh BaXJIMB1 HACHIIKHU ISl MIMPOKOTO KOJIa MOJEJeil Ta CydacHUX YSIBII€Hb
PO JUHAMIKY MPYKHOI B3a€EMOJIII aJlpoHIB IpU BUCOKUX eHeprisx. (A.O. AJbKiH,
€.C. MapTtuHoB)

o Alkin A.O., Kovalenko O.A., Martynov E.S., Troshin S.M. Impact-parameter
analysis of TOTEM data at the LHC: Black disk limit exceeded. Phys.Rev. D,
2014, V. 89, 091501 (R).

3a JOMOMOIOI0 PETENHHOr0 aHali3y EKCINEePUMEHTAIbHUX MHOXXHUHHOCTEH
aJipOHIB 3HAMJIEHO HOBI HE3BHYAMHI HEPETrYyJSPHOCTI B PI3HUX TEPMOJMHAMIYHHX
BEJIMYMHAX TPU XIMIYHOMY (pi3ayTi 3a €Hepriil 31TKHEHHs sfJep B CHUCTEMI IIeHTpa
Mac 4,3-4,9 TI'eB/nykn. HaifOinplnl BU3HAYHMMU HEPETYISPHOCTAMH € HEBIIOMUMN
paHilie CcTpUOOK uyucia e(EKTUBHUX CTENEHIB BUIBHOCTI B I[bOMY BY3bKOMY
1HTEpBaJl €Hepri, IIaTo B €HEPreTUYHIN 3aJIe)KHOCTI YUCia TePMaJIbHUX MIOHIB Ha
0apioH 1 Take Xk IJIATO B 3aJIEKHOCTI €HTpoIii Ha OapioH. B pamkax mozeni yaapHoi
aniabaTtu CTHCKaHHS HAaBEAEHO apryMEHTH, IO BCl 1[I HEPEryJISPHOCTI 3’ SIBISIOTHCS
3aBASIKK  (POPMYBAHHIO KBapK-TIIOOH-aJAPOHHOT 3MIaHoi ¢da3u y SApo-sSIepHHUX
siTkHeHHX. (K.O. byraes, O.1. IBaHubKuii)
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o Bugaev K.A., Ivanytskyi A.l, Oliinychenko D.R., Sagun V.V., Mishustin
LN, Rischke D.H.,  Satarov L.M., Zinovjev G.M. Thermodynamically
anomalous regions as amixed phase signal. Phys. Part. Nucl. Lett. (accepted)
arXiv:1405.3575 [hep-ph] 15 p.

e Bugaev K.A, Ivanytskyi A.l, Oliinychenko D.R., Sagun V.V., Mishustin LN.,
Rischke D.H., Satarov L.M., Zinovjev G.M. Thermodynamically anomalous
regions and possible new signals of mixedphase formation.
arXiv:1412.0718[nucl-th].

B TepMiHaxX CHJIBHOIHTEHCHBHMX BCJIMYMHU TOSCHEHO OCOOJUBOCTI
GbaykTyanii KiTbKOCTI TO3WTHBHO Ta HETaTUBHO 3apsiPKCHUX I1OHIB BHACIIIOK
po3maay aapoHux pe3oHaHciB. [IpoBeeHO aHAMITHYHI Ta KOMIT IOTEPHI PO3PaXyHKHU
UL SIAPO-SACPHUX 3ITKHEHb B CTATUCTUYHIA MOJCHI aJpOH-PE30HAHCHOTO Ta3y Ta
TpaHcnopTHIN pensTuBicTchkiit Mogeni UrQMD. (M.I. I'opeHnmiTeiin)

o Begun V.V., Gorenstein M.1., Grebieszkow K. Strongly intensive measures for
particle  number  fluctuations: effects on  hadron  resonances.
arXiv:1409.3023[nucl-th].

Y po3BunHyTiii Hamu Mmoxeni aedopmoBaHoro bose-razy, sika moenHye g-
nedopMamifo Ta KBagpaTHuHy u-medopMamifo i gae eheKTUBHHI OIMHC Trasy
B3a€EMOJIIIOUMUX CKJIAJeHUX O030HIB (KBa3uOO30HIB), paHimie Oylo OTpUMaHO
AeopMoBaHui  BipialbHMH pO3KIAJ DPIBHAHHS CTaHy 1 KUIbKa BIpiaJbHUX
KoeillieHTIB, 3a1exKHuX Bin 4 i ¢. Tenep, uepes Apyruii BipianbHuii koedimieHT MU
BIIEpIlIe BCTAHOBMIIM NPAMUIA 3B’SI30K MapameTpiB aedopmaii 4 i g i3 mapameTpamu
B3aemoJiii Ta ckiaaeHocti. Illo crtocyerhcs B3aemonii, TO UMM TapaMeTpaMH €
JOBXKHHA PO3CISHHS JJIA JI€SIKOTO MOTEHIany Ta eeKTUBHUN pajiyc B3aeMoAli (uu
(hasu po3cisHHsT). BUSIBICHO HOBY PHCY — MOSIBY 3aJIC)KHOCTI IapaMeTpiB Aeopmarii
[ 1 g Bl TeMIiepaTypH, 40oro He OyJio B 3BUYAMHMX MiaxoAax 1o aedopmarii Mmojaeni
boze-razy. 3HaiiieHo po3B’si3aHHA MpoOJeMU TOSIBU  TEeMIEpaTypu uepes
y3arajabHeHHs npouenypu aedopmartii. (O.M. I'aBpunuk, FO.A. MiieHko)

e Gavrilik A.M., Mishchenko Yu.A. Virial coefficients in (u,q)-Bose gas model
related to compositeness of particles and their interaction: Temperature-
dependence problem. Phys. Rev. E, V. 47,2014, 305304.

Panime, 3 wmeTor0 e(eKTHBHOTO OMUCY Tra3y CKiIaJeHuX OO30HIB 13
B3a€EMOJIi€f0, HAMH OYII0 TIOOYIO0BAaHO IBOMAPAMETPUUHY K, ¢-NeOpMAIlii0 MOJETi
Bose-rasy. Llporo pasy Bepcito mMozeni u, g-bose rasy BBejeHO uepes Aedopmaliiio
pPO3MOJUIIB Ta KopelsaiiHux ¢yHKuid. B gaHiil Mmoneni oTpuMaHo siBH1 BUpa3u s
OJIHO- 1 JBOYACTMHKOBUX (YHKLIM pO3MOAUTY Ta AJis IHTEpCenTa JBOYaCTUHKOBOI
Kopensaniitnoi ¢ynkuii (yci BoHM € QyHkumismm u i g). Pesympratn 300paskeHO
rpadgiyHO, a TOPIBHSAHHS iX 13 JAaHUMHU IS IHTEpCENTa JBO-MIOHHUX KOPEJAIIii,
orpuManumMu B ekcriepumeHtax STAR/RHIC 3 pensiTuBICTCHKUX SIpO-SAEpHUX
31TKHEHb, TOKa3ye sikicHe y3rojxkenHs. (O.M. [Naspunuk, F0.A. MimeHko)



e Gavrilik A.M., Mishchenko Yu.A. Correlation function intercepts for (u,q)-
deformed Bose gas model implying effective accounting for interaction and
compositeness of particles. arXiv:1411.5955 (submitted).

Hoseneno, uo Oyp’e-06pa3 KOHPOPMHUX OJOKIB — cHeIiaIbHUX (YHKIIIH, 3
AKUX CKJIAIalOThCsl 3arajibHl A-TOYKOBI KOpEJSIidHI (YHKIIT y JBOBUMIpPHIi
KOH(MOPMHIN Teopli moyis — Aae sBHUM po3’s30k 3amaui Pimana-I'imesbepra mpo
nmoOynoBy Oarato3HayHOi aHamiTH4YHO! (GYHKIT 3 Hamepen 3agaHoro SL(2,0)-
MOHOAPOMI€I0 Ha cdepi 3 7 CUHTYISIPHUMHU TOUKaMHU. Y BHUMNAAKY 4 CHHTYISPHHX
TOYOK OTPUMaHUMN Pe3ysbTaT Ja€ aCUMITOTHUYHY MOBEAIHKY Tay-(QYHKIIH PIBHSHD
[lennese. (M.3. lopros)

e Jorgov N., Lisovyy O. Teschner J. Isomonodromic tau-functions from
Liouville conformal blocks. Commun. in Mathem. Physics, 2014, V. 333, Issue

1; DOI: 10.1007/s00220-014-2245-0

BB npunnuny Ilaymi Ha xapakTep BITHOCHOTO pyXy JIETKHX siiep 3
HAJJIMIIIKOM HEUTPOHIB B TMpPOIECI IXHBOTO 3ITKHEHHS [OCIDKEHO B paMKax
MIKPOCKOITIYHOTO METOJly — ayreOpaiuyHoi Bepcii METOMy PpEe30HYHUWMX TPyl — Ha
npukiani smepHoi cucremu ‘He+'He. 3milicHeHO aHam3 0GYMOBICHHX OIEPATOPOM
aHTUCUMeTpu3aLlli OOMIHHUX e(eKTIB Ha KIHETHUYHY EHEpril0 BIIHOCHOTO PYyXy sJep.
[lokazano, mo BruMB npuHUMMy [layni Ha KIHETMYHY €HEpriio BIJHOCHOTO PyXy spa
‘He Ta anp(ha-yaCTHHKH NpPHU3BOAMTH JO iXHHOTO TPUTSAraHHS s craHiB L=0".
[HTEHCHUBHICTh OCTAHHBOTO € JOCTATHBOIO JJIi YTBOPEHHS 3B SI3aHOr0 CTaHy abo
BiPTYaJIbHOIO CTaHy 3 Jy)Ke MaJoo eHeprieio B spi ' Be. (FO.A. Jauiko, I'.®. dininmos)

[IpoBeneHO eKCcepUMEHTalbHI Ta TEOPETUYH1 JTOCHIIKEHHS PE30HAaHCHUX
cranis sapa *He. ExcriepumenTtn Oyian BUKOHAHI B IHCTHTYTI S/ICPHUX JOCITIIKEHD
HAH Vxkpainu. Pe3onancHi ctaHu Oynau BHSBIEHI y CHEKTpI Ha CHIBMAIHHSA
MPOTOHIB Ta ajb(pa-4yaCTHUHOK, fAKI € MPOAYKTaMH YOTHPUYACTUHOBOI peakxiiii,
iHinifioBaHoT B3aeMoi€ro anbda-4acTHHOK 3 syxpamu ~H. st TEOPETHYHOTO aHAII3y
CTaHiB HemepeBHOro crekrpy ‘He 6y10 BUKOPUCTAHO TPHKIACTEPHY MIKPOCKOIIUHY
MozielNb. SIK BIIOMO, LISl MOJENb J00pe OMHCY€E PE30HAHCHI CTaHU TPHUKIACTEPHOIO
KOHTUHYYMY. EKcliepuMeHTalbHUMHU 1 TEOPETUYHUMHU METOJIaMH BHSBJICHO HOBI
pe30HaHCHI cTaHu. Po3paxoBaHO MOBHY Ta MapiliajibHi IIMPUHA PE3OHAHCHUX CTaHIB
1 BCTAHOBJIEHO JIOMIHYIOUl KaHalIM iXHbOTro posnany. IlokasaHo, 110 TEOPETUYHI Ta
eKCTICPUMEHTANbHI TapamMaTpu (eHepris i mmpuHa) pesoHancie B °He moGpe
y3rOJUKYIOThCSL MK coOoro. Ha mpuknaai 17 pe3oHaHCy MOKa3aHO SIK BHUHHUKAIOTh
PE30HAHCU Y TPUYACTUHKOBOMY KOHTHHYYMI Ta 3a SKHX YMOB iX MOXJIHMBO
crocTepiraTu €KCIIepUMEHTaJIbHUMU 1 TEOPETUYHUMU METO/IaMH.
(B.C. BacuneBcrkuit)

e Povoroznyk O. M, Vasilevsky V. S. Spectrum of resonance states in °He.
Experimental and theoretical analysis. Ukr. J. Phys., 2015 (accepted).

. 10 .10

JlocnipkeHo CTpYKTypy JA3epkainbHuX sigep Be 1 C B pamKax
YOTUPUKIACTEPHOI Mojaeni (ABl anb(pa-4yaCTMHKM Ta JBa EKCTPAaHYKIJIOHH).
3anponoHOBAHO MOTEHLIANM B3a€MOAIT MK HYKJIOHaMH Ta aib(pa-4aCTHMHKOIO, a
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TaKOXX M1k anb(ha-4aCTUHKAMHU, SIK1 MICTSTh HEJIOKAJIbHI JOaHKU (BIAIITOBXYBAaHHS ),
st epeKTUBHOrO BpaxyBaHHs npuHiuny Ilaynai Ta y3rofKeHHs ICHYHOUHMX
EKCIIepUMEHTaIbHUX  JaHuX. Ha  ocHOBI  BaplalliiHUX  pO3paxyHKiB 3
KOHTPOJBOBAHOIO TOYHICTIO PO3B’3aHO YOTUPUYACTHUHKOBY 3a/Jady 1 MOSICHEHO
OCHOBHI CTPYKTYpHi Xxapakrepuctuku sgep Be i '°C: mepembaueHo 3apsiioBi
dbopmbakTopu Ta PO3MOALIM TYCTUHH, JIOCIIKEHO MapH1 KopensmiiHi QyHKIT 1
IMIYJIbCHI  PO3MOJUIM E€KCTPaHYKJIOHIB Ta anb(a-4acTUHOK B IUX sJpax.
(b.€. I'puntox, [[.B. CI/IMCHOF‘)

o [punwk b. E., Cumenoe U. B. CTpyKTypHbIE CBOWCTBA YETHIPEXKIACTEPHBIX

aep "Be u '°C. SAnepnas ¢duszuka, 2014, T. 77, N3, 443-451.

Ha ocHoBi1 BapialliiHOro NpHUHIMIY, 3 MOCTIIOBHUM BpaxXyBaHHSM MapHUX
KOpEJIALi, 711 IpOCTOPIB BUMIPHOCTI Oublie abo JOPIBHIOE JBOM IOKa3aHO, IO
BIJIIITOBXYBaJIbHI O-MIOTEHIIATN € HEEPEKTUBHUMU, TOOTO HE BIUIMBAIOTh HA CIIEKTD 1
HII1 (I3UYHI CIIOCTEPEXKYBaHI JIJIl CUCTEM JAEKUIBKOX YaCTHMHOK 13 TaMUIbTOHIAHOM
3araJlbHOTO BUIJIAAY. /JloBeneHa Teopema CIpOoCTOBYE ICHYIOUE XUOHE YSIBIECHHS PO
MOXJIMBICTh BpaxXyBaHHsS O-TOYKOBOI B3a€MOJIi B pamkax Teopii 30ypeHb.
(‘I.B. Cumenor), b.€. I'puntok, [M.B. Ky3BMeHKO‘)

o Cumenoe I. B., I'punwok b. €., Kyzomenxo M. B. Ilpo HeepeKTUBHICThH O-
noTeHIianiB y 6aratoBuMmipaux npocropax. YOXK, 2014, T. 59, Nel2.

JIJist ABOBUMIPHHUX KYJOHIBCHKMX CHUCTEM THUIy CUMETpUYHUX TpioHIB XXY y
BaplalifHOMY MIAX0A1 OTPUMAHO CUMETPUYHHMI Ta aHTUCUMETPUYHUNA TepMmu. JlaHo
AKICHE TMOSCHEHHs JAlarpaM cTaOUIbHOCTI Ta TEBHUX aHOMAaliil y JBOBUMIPHOMY
MPOCTOpP1 Ha OCHOBI ajiabaTuyHoro HabnmxeHHs bopHa—Omnenraiimepa. Bukxonano
aHai3 OTPUMAHUX JJIs JOBUIBHOI BUMIPHOCTI MPOCTOPY ACUMIOTOTUK €HEPreTUUHUX
TEpPMIB Ha BEJIMKUX BIJCTaHSAX 1 3alpPONOHOBAHO anpoKcUMalliiHi dopmynu mist 2D
TepMiB. BCTaHOBJIEHO aHOMaNbHY 3aJIEKHICTh MYJBTUIOIBHUX MOMEHTIB BIJ
BUMIPHOCTI MPOCTOPY Y BHUMNAAKY cdepuyHo-cuMerpuuyHoro moisd. [IpoeaeHo
KUIbKICHE MOPIBHAHHS OCHOBHHMX PE3yJbTaTIB JJIs IBOBUMIPHOI 1 TPUBUMIPHOI 3a7a4
JBOX KYJIOHIBCBKHX LEHTPIB. (‘I.B. Cumenor], B.B. Muxntok, F0.M. binaciok)

o Cumenoe I.B., Muxniox B.B., bioaciox FO.M. EnepreTuusi TepMH Ta JlarpaMu
ctabutbHOCTI st 2D 3amaudi Tphox 3apskeHux yactuHok. YD, 2014, T.
59, Ne 4, 439-451.

Po3po0iieHO KBaHTOBO-MEXaHIYHY TEOPIIO0 PO3CIIHHS HEPENATUBICTCHKUX
YaCTHHOK 31 CIIIHOM Ha MPOHUKHOMY MarHiTHomy Buxopi. (FO.O. Cutenko)
o Sitenko Yu.A. The Aharonov-Bohm effect in scattering of nonrelativistic
electrons by a penetrable magnetic vortex. Quantum Stud.: Math. Found. 2014,
V. 1,213-222.

Ha ocHOBI aHamnizy pi3HMII €HEprii 3B’ 43Ky A3EpPKaJbHUX SIEP 3H i 3He
BCTAHOBJIEHO 3B’5I30K MK BEJIMYMHAMH, 1110 XapaKTepU3YyIOTh MOPYUIEHHS 3apsa0BOi
CUMETPIT AJIEpPHUX CUJI B CUCTEMAX JBOX Ta TPhOX HYKJIOHIB. 3 BUKOPUCTAHHSIM CYTO
AJIEPHUX CHUHIJIETHUX MapaMeTpiB MPOTOH-MPOTOHHOTO PO3CIIHHA PO3PaXOBAHO



3HAYCHHS HEUTPOH-HEUTPOHHUX JIOBXKHHU PO3CIAHHSA Ta €(EeKTUBHOrO pajiyca:
a,,=-18.38(55) ®wm, r,,,=2.84(4) ®m. OTpuMaHi 3HAYEHHSA HHM3bKOCHEPTETUYHUX

XapaKTEPUCTUK HEUTPOH-HEUTPOHHOTO PO3CISIHHSA Y3TOJKYIOThCS 13 CYYaCHUMH
exkcriepuMmeHTaabHuMu nanumu. (B.A. babenko, H.M. IletpoB)
e babenxo B.A., [lempos H .M. Onpenenenne HU3KOIHEPreTUUECKUX MapaMeTPOB
HEHUTPOH-HEUTPOHHOTO pacCesHUS M3 aHalW3a pa3HOCTU DJHEPruil CBS3U
3€pKaJbHbIX SAEP H u *He. Anepnas ®usuka, 2014, T. 77, Ne 5, 583-588.

Po3po0neno HOBHI ePEeKTUBHUI MIAXIJ A0 OMHUCY €JIEKTPUYHOI MOoJIsIpu3anii
KBaHTOBHMX 3B’SI3aHUX CHCTEM, IO TPYHTYETHCS Ha BBEJCHHI CIELIabHOI (PYHKIIIT,
AKa OIKUCYE BIPTyaJlbHE PO3CISTHHS CKJIaJ0BHX YAaCTUHOK 11032 EHEPreTHYHOIO
noBepxHe. MeTos 3aCTOCOBAHO ISl BU3HAYEHHS €JICKTPUUYHMX MOJIIPU30BHOCTEN
MaJIo4YaCTUHKOBHX aToOMiB 1 sifep. (B.d. Xapuenko)

e Kharchenko V.F. A new analytical solving for electric polarizabilities of
hydrogen-like atoms. arXiv: 1410.7901 [physics: atom-ph] (submitted).

PIBUKA TBEPJIOI'O TIJIA

OO6uuncneHo CIHOBY XOJUTIBChKY MPOBIIHICTh T4 TEPMO-CITIHOBUIA KOSPIIIEHT
y HOBOMY IMpEACTaBHUKY MAIpaKiBCbKUX MaTtepiaiiB - cuiiueHi. [lokazano, mio
ctangapTHuit popmanizm Kybo mjist 064rcieHHs: TEpMONPOBIAHOCTEH MOBUHEH OYTH
JIOTIOBHEHUW BKJIIOYEHHSIM HaMarHidy€HOCT! JJii TOTO, 00 BHUKOHYBaBCS TpETii
3aKOH TepMoauHaMiku. lle no3Bonmino mnependaunTH CWIBHHM CHIHOBUN eQekT
Hepucrta - cninTponHuil ananor 3uyaiiHoro edexty Hepncra-Erinraysena - 3
HETPUBIATBHOIO 3AJIKHICTIO Bl TYCTUHU HOCIIB Ta MPHUKIAJEHOTO EJIEKTPUYHOTO
MoJis y CWJILEHI Ta IHIMX AIpakiBCbKux Marepianax. (wi.-kop. HAH VYkpainu
B.II. T'ycunin, C.I'. llapamnos)
o Gusynin V.P., Sharapov S.G., and Varlamov A.A. Anomalous thermospin
effect in the low-buckled Dirac materials. Phys. Rev. B, 2014, V. 90, 155107.

JlocnipkeHo JABO- Ta TPUILAPOBI TE€TEPOCTPYKTYPH, IIO CKIAAAIOTHCA 3
OJIMHUYHOTO Oap'epy Ta NOTUYHHUX IO HHOTO OJHIET a00 JTBOX MOTEHIIAJBHUX SIM.
Po3rnsiHyTo pekuM HyJIbOBOI TOBIIMHHM JJIS JTaHUX OO €KTIB Ta MOKAa3aHO, MIO
OTpUMaH1 y 1[I TpaHUIll TOUYKOBI B3a€MOJI1i OMUCYIOTHCS CIMEHUCTBOM JlarOHAIBHUX
MaTpHllb, Kl € MIJKJIACOM IJIOr0 YOTHPUMAPAMETPUYHOTO CIMEWCTBA TOYKOBHUX
B3aeMoJid. TyHeNnroBaHHSA Kpi3b TakKi CTPYKTYpHU BIJCYTHE Mailke YCIOJIU, OKpIM
JIEKUIbKOX TOYOK, PO3TAallyBaHHS SIKMX KOHTPOJIIOETHCS 30BHIINIHBOIO HAMPYTOIO.
OTpuMaHO aHAJNITUYHI BUpa3ud [Js PE30HAHCHOTO TYHENIOBaHHS Yepe3 TreTepo-
ctpyktypu. (O. B. 3onoraprok, A.0. 3omoTapiok)

o Zolotaryuk A.V., Zolotaryuk Y.A. A zero-thickness limit of multilayer
structures: a resonant-tunnelling d'-potential. J. Phys. A. (accepted)

BapianiiiHumM MeTo0M JOCTIIKEHO BIACTUBOCTI JBOEIEKTPOHHOI KBAHTOBOI
TOYKH Yy 30BHIIIHBOMY MAarHiTHOMY MOJi. 3 ypaxXyBaHHSM KOpESLIHHUX e(]eKTiB



3HAWJEHO CIEKTp Ta BJACHI CTaHW [BOBUMIPHOI KBAaHTOBOI TOYKH Yy BHIMAIKY
napaboIi4HOro noreHuiany. Taki KBaHTOB1 TOYKHA MOXKYTh OyTH OJIOKaMU B CITIHOBIH
enextponiui. (C.II. Kpyudinin)
o Soldatov A.V., Bogolyubov N.N., Jr., Kruchinin S.P. Proc. NATO ARW
“Nanotechnology in the security systems”. Springer, 2014, 55-67.

Po3paxoBaHo mapameTpu LEHTPIB 3aXOIUJICHHS B IIAPyBaTid KpHUCTATIYHINA
MaTpUlli WOAMIY KaaMil0 3 HAHOBKIIOYCHHSIMH HOIUAY CBHHIIO. BcTaHOBIEHO
3B’S30K BIIACTHBOCTEH CHCTEMH 3 THIIOM KPHCTaJIi4HOI MOAU}iKaIlii HAaHOBKITIOYCHb.
[Ipouecu wirpaiii HOCIiB 3apsiAy B TeTepocucTeMl Oyiau MpoaHali30BaHl 3
BpaxyBaHHIM opieHTaliiHuX edekrin. (H.B. 'onockoBcbka)

o Galchynsky O.V., Gloskovskaya N.V., Yarytska L.I. Deep acceptor trapping

centers in Cdl,-Pbl, crystal system. Functional materials, 2014, V. 21, Ne 3,

243-246.

PIBUKA HU3bKUX TEMIIEPATYP

3anponoHOBaHO  Teopito  30ypeHb 1  JlarpaMHy  TEXHIKY  JUJIs
HEBIMOPSIKOBAHOTO METAIy, KOJU PO3CISTHHS KBa3i4acTOK Ha HEMArHITHUX JTOMIIIKaX
OOYMOBIIIOETHCSL  3allI3HEHOI0 B3aemojiero. Jlana teopis 30ypeHb Yy3arajibHIOE
BUIIAJIOK MPY>KHOT'O PO3CISSHHA B HEBIOpsAKOBaHOMY MeTaii. PiBHsHHs EmiamGepra
Ui HAANPOBITHUKA S-TUIY Y3arajdbHIOIOTHCS JUISI TAaKOTO HEBIOPSAKOBAHOTO
Marepiana. [lokazaHo, 10 32 paXyHOK BHECEHHS JOMIMIOK 30UIBIIYETHCS KPUTHYHA
TeMIepaTrypa B HAIMPOBITHUKY 1 MOPYIIYEThcsl TeopeMa AHnepcoHa. llocuneHHs
HAJMIPOBITHUX BJIACTUBOCTEH € PEe3yIbTaTOM HEENaCTMUYHHX €(PEKTIB B PO3CISTHHI Ha
nanux pomimkax. (K.B. I'puropummn, un.-kop. HAH Vkpainu B.1. JleB)
o [pucopuwun K.B. ABTONOKaJII30BaHI CTaHU HAJJIMIIKOBOTO €JEKTpOHA B
ioHHOMY Kiactepi. YOXK, 2014, T. 59, Nel, 58-68.
e Grigorishin K. V. Theory of s-wave superconductor containing impurities with
retarded interaction with quasiparticles. Physica Scripta, 2014, V. 89, 115809
e Grigorishin K.V., Lev B.I.. Toy model of superconductivity. arXiv:1411.5912.

JIOCHIJIPKEHO CTPYKTYPHI BJIACTUBOCTI CHCTEMU €JIGKTPOHIB Ha TOBEPXHI
PIAKOrO TEeJiI0 3a HAsBHOCTI 30BHINIHBOTO eleKTpuyHoro mojs. ChopmMylboBaHO
3arajbHUN METOJI OTPUMAaHHS (PYHKIIOHANTY BUIbHOI €HEPrii CUCTEeMH Y HAOJIMKEHHI
CEpPEeIHbOro TMoJisl. 3HalJIeHO YMOBH (OPMYBaHHS MPOCTOPOBO MEPIOTUUHHUX
CTPYKTYp €JEKTPOHIB pi3HOI cuMeTpii (TpuKyTHa, abo KBajapaTHa rpaTka) Ta
cTpykTypHoro (azoBoro nepexony (akaa. HAH Ykpainu A.I'.3aropoaHii, 4i.-Kop.
HAH VYkpainu b.1.JIes, B.b. Tumuunmun).

o lev B, Ostroukh V.P., Tymchyshyn V.B. and Zagorodny A.G. Statistical
description of the system electrons on the liquid helium surface. Eur. Phys.
J.B., 2014, V. 87, 253.



HAHO®IZUKA I HAHOTEXHOJIOI'I

Po3poOneno 3arajgbHy TEOpil0 OWHAMIKM HAMarHiu€HOCT! KPHUBOJIHIMHHUX
HU3BKOPO3MIPHUX (PEPOMATHITHUX HAHOCTPYKPYP: OJHOBUMIPHHUX HAHOJPOTIB Ta
JBOBUMIPHUX 000JO0HOK A0BUIBHOI (hopmu. [lokazaHo, 1110 KpUBHU3HA NMPU3BOJIUTH /10
MOSIBM B OOMIHHIN eHeprii MarHeTHKa J10JaTKOBUX CKJIAOBUX, SKI MAalOTh BUTJISIA
edbexkTuBHUX aHBBoTpomii Ta B3aemonii J3smommucbkoro. (FO.b. Taitmimei,
B.II. KpaBuyk)

e Gaididei Y.B., Kravchuk V. P., Sheka D.D. Curvature effects in thin magnetic

shells. Phys. Rev. Lett., 2014, V. 112, 257203.

JocnimkeHo MexaHi3Mu (OpPMYBaHHS CTPYMY 1 €JIEKTPOIIOMIHECLCHIIITT B
cuctemi “enekTpol-hoToOXpoMHA MOJIEKYJa-€JIeKTPO” 3a YMOB, KOJH €JIEKTPUUHE
MoJie MPUKIAJIEHO SK J0 €NeKTPOAiB, Tak 1 oKpeMo A0 Mmojekynu. I[lokazano, mio
BUHUKHEHHSI CTPYMY Ta €JIeKTPOJIOMIHECIEHIIII B 3apsA/I0BO HEUTpaIbHINA MOJIEKYII
3yMOBJIEHO CTPUOKOBMM Ta TYHEJIbHUM MEXaHI3MaMU TNEPEHOCY EJIEKTPOHIB.
3HailIecH0O YMOBU PE30HAHCHOI TpPaHCMICIi €JIEKTPOHIB Kpi3b MOJIEKYNy, 3a SKHX
CTPYM Kpi3b MOJICKYJIYy, a TaKOX eJEeKTPOJIOMIHECIICHI[ISI CTalTh HAHOUIBII
epektuBHUMU. (wi.-kop. HAH Vkpainm E.I. Ilerpo, O.JI. Kanitanuyk,
B.O. Jleonos, €.B. IlleBuenko)

o Petrov E.G., Marchenko A.A., Kapitanchuk O.L., Katsonis N., Fichou D.
Conductance mechanism in a linear non-conjugated trimethylsilyl-acetylene
molecule: tunneling through localized states. Mol. Cryst. Lig. Cryst. 2014.
V. 589, 3-17.

e Jleonos B.O., Lleguenxo €.B., llempos E.I". dopMyBaHHs
CJIEKTPOTIOMIHECIICHIIIT B CUCTEMI1 €IEeKTpOoA-MojeKyna-eiaekrpon. Y DXK.
2014, T. 59, Ne 6, 629-640.

MetonoM ¢yHKIIOHATY TYCTHMHM ISl Tep(EeHUITIa30J-MOX1THOT MOJIEKYIU
JTlapuiieTeHy JOCHIIKEHO 3MIHM CTPYKTYpPHHUX Ta EJIEKTPOHHUX XapaKTEepPUCTHK
BHACHIZOK KoH(popmaliiHoro ¢oTtonepeMuKaHHs (3aKpUTHI/BIIKPUTUH CTaH),
pO3paxoBaHO EHEpreTuyHi Oap’epu mepexoAiB MDK cTaHamu. IlokazaHo, 1m0
HAsIBHICTh MOJICKYJIIPHOTO OTOYEHHSI MOKE€ CYTTEBO BIUIMHYTH Ha BHCOTY Oap’epiB
nepexigHoro crany. OOrpyHTOBaHO €(EKT KOHTPOIHOBAHOTO E€IEKTPUYHHUM IOJIEM
NepeMUKaHHS OKPEMOi MOJIEKYJIM B MOHOIIIAP1, IO CIIOCTEPITa€ThCsl B €KCIIEPUMEHTI.
(O.JI. Kamitanuyk)

o SnegirS.V., Yu P., Maurel F., Kapitanchuk O.L., Marchenko A., Lacaze E.
Switching at the nanoscale: light- and STM-tip-induced switch of a thiolated
diarylethene self assembly on Au(111). Langmuir, 2014, V. 30, No. 45,
13556-13563.

HocnimkeHo MexaHIi3M (OpMyBaHHS MEPEXIIHUX CTPYMIB 4Yepe3 OKpeMy
MOJIEKYJy, PO3MIILLIEHY MK JIBOMa METaJE€BUMH €JIEKTPOJAMHU, 10 SIKUX MPUKIAICHA
3MiHHA Yy 4aci PI3HMIIA MOTEHIaNIB Y BUTJISAlI OJHOTO YW MOCIITOBHOCTI KOPOTKUX
iMyJsibeiB. Po3paxoBaHo mepexifHi Ta ycepeaHeH1 3a 4acOM CTPYMH Ta JOCHIKEHO
BILTUB pelaKcaliiHUX MpoleciB Ha ixHe ¢popMmyBaHHs. Ha OCHOBI Takux po3paxyHKiB
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3alpONOHOBAHO METOJI BU3HAYEHHS Yacy peJakcaiii B MOJIEKYJSpHIA CHCTEMI.

(S1.P. 3eninchkuit)
o Zelinskyy Y., May V. Charge transmission through a molecular junction:
Voltage pulse induced transient currents. Chem. Phys., 2014, V. 439, 17-29.

3anponoHOBaHO METOJI KOHTPOJIO pellaKCallliHUX IMEepPEeXO/iB y KBAaHTOBIN
CUCTEMI 3a JOMOMOTOI0 CTOXaCTUYHHUX MOJIB, IO CTBOPIOIOTHCS MAKpPOCKONIYHUM
CEepelloBUIIEM 3a BpaxyBaHHA TEPMOAMHAMIYHMX  (QIYKTyaliil  IOJOKEHb
eHepreTuyHux piBHiB. [1ns1xoM ycepeqHeHHsS CTOXacTUYHOTO PiBHAHHS JI1yBULIS Aiist
MaTpHIll TYCTMHHM YCIEI CHCTEeMHM 3HAWIEHO Kepyroue KIHETHMYHE pIBHSHHSA IS
HMOBIDHOCTEM 3acejieHHS CTaHIB KBAaHTOBOI CHCTEMH, a TaKOX BIJAMOBIAHI
yCepeIHEeHl IMIBUIAKOCTI TepexoaiB MDK 1i ctaHamu. [loka3zaHo, 110 NIBHUIKOCTI
NepexoaiB JTO03BOJSIOTh €JIMHUM YHMHOM OIKCYBaTH KIHETHYHI MPOLECH Y
HAHOCKOMIYHUX CUCTEMAX SIK Y BUIAJKY TEMIIEPATypHO HE3AISKHHUX MEPEXO/IIB, TaK 1
B appPEHIYCOBCHKOMY DPEKHMI, KU peani3yeThCs ISl TEMIEPATypHO aKTHBOBAHMX
nepexoais. (B.I. Tecnenko, un.-kop. HAH Ykpainu E.I'. Tlerpos)
o Teslenko V.1, Petrov E.G. Regularization of environment-induced
transitions in functional nanoscopic systems. Journal of Physics and
Astronomy (in press).

B pamkax mojeni KJIaCMYHOIO KYJIOHIBCHKOIO KiacTepa 3 YTPUMYIOUUM
MOTEHIIIAJIOM, 1110 TOPOKYETHCS OJHOPIAHUM LUIIHAPUYHUM (DOHOM, mepeadayeHo
ICHYBaHHs CIHipajbHUX MIAPOBHUX CTPYKTYp 3apsaiB. lllapm po3mimyroTscs Ha oci
HWIIHApa TEepHeHAUKYIsIpHO 10 ocl. [lokazano, mo camoopraHizailis 3apsiiB y
noaidHI CTPYKTYpHM Ta IXHIH PO3MOAUT B MeXaxX CTPYKTYp PperyJiolThCs
KYyJOHIBCBKMMH 0Oap’epaMu MDK IIapaMy, TOYHHM MNpoduib SKUX BU3HAYAETHCA
reOMETPUYHUMHU Ta 3apsaoBuMu napamerpamu kiacrepa (C.A. ['opoiieHko).

e Goroshchenko S.Ya. Layered structures of charges in classical Coulomb
clusters. Summer school and International research and practice conference

“Nanotechnology and nanomaterials”. Lviv, 2014. Book of abstracts. P. 161.

BHUBYEHO YyTIMBICTH YaCTOTH IOBEPXHEBOTO IUIA3MOHHOTO PE30HAHCY Y
BUTSATHYTHX Ta CILIIOCHYTHX METAJICBHMX HAHOYACTHMHKAX JO MOKAa3HUKA 3aJIOMJICHHS
CepelloBHUIlla, B SKOMY PO3MIIlICHA YaCTHHKA, ()OPMH YACTUHKH Ta TEMIICPATYPH.
3’sicoBaHO BIUIMB (DakTOpy AUCHUIIAI] HAa TUIa3MOHHUN PE30HAHC. 3amporOHOBAHO
MIAX1A 718 BU3HAYEHHS ONTUMaNIbHOT (opMu cdepoinaibHOT YACTUHKU IIOJ0
JTOCSITHEHHS. MaKCHMAaJIBHOI YyTJIIMBOCTI. 3HAWICHO, IO BIAHOMIECHHS YYTIMBOCTI J0
MIBIIMPUHHU PE30HAHCHOT JIIHIT B 3aJIEKHOCTSIX Bl TOKa3HUKA 3aJIOMJICHHS Ta PajilyCcy
HAHOYACTUHKU Ma€ OCHWIALMINHUN XapakTep. OOYHMCICHHS MPOUTIOCTPOBAHO HA
npukiaai HanoyactuHok K, Na ta Ag. (M.1. I'puropuyxk)

e Grigorchuk M. Sensitivity of surface plasmon resonances in spheroidal metal
nanoparticles. Eur. Phys. J. B, 2014, V. 87, 252.

e Grigorchuk M. Plasmon resonance sensitivity in fine metal particle. Cond.
Matt. Phys., 2014, V. 17, 13701.

10



3anmpornoHOBaHO  OOYMCIIOBAJIBHUM MIAX1J, NPUIATHUM, 30Kpema, It
pPO3paxyHKiB BIacTUBOCTEN MauX ¢ynepeHiB Cyg 1 Cyg. [lokazaHo, 1m0 1HKANCYIAIISA
He, Bcepenuni gpynepeniB Cyg, Cyg Ta OakmincTepdynepena Cey Ma€ 1iKaBy KBAHTOBY
MOBEIiHKY, 10 MpU3BOAUTH 10 He-He 3B's3yBaHHS Ha OUIbII KOPOTKUX, HDK BaH-
Jep-BaalibCoBl, BIACTaHAX. Po3po0ieHo o0uMCIIOBaNbHY MOJENb 1HTEepIrpeTanii
poro 3B's3yBaHHs. ['imoTe3a icHyBaHHS He,@Cgo MiATBEPIKYETHCS PO3PAXOBAHUM
Y ®-crieKTpoM MOTJIMHAHHS Ta HOTro MOPIiBHSAHHSAM 13 cieKTpoM Cep. (€.C. Kpstuko)
o Nikolaienko T.Yu., Kryachko E.S. Formation of dimers of light Noble atoms under
encapsulation within fullerene’s voids. Nanoscale Res. Lett., 2015, (in press).

Ha ocHoBi ananiTuuHoro po3B’si3ky piBHsHHs Upeninrepa y HaOimKeHHI
CWJIBHOTO 3B’SI3KYy OJIEp’KaHO SIBHI aHaNITU4HI BuUpa3u aid  QyHkain ['pixna
(eHaHTPEeHOBUX BYTJICLIEBUX HAHOTPYOOK 1 3UT3aronoAiOHNX HAHOCTPIUOK rpadeny.
OpepxaHi  pe3ynbTaTu BUKOPUCTaH1 JUIsl aHali3y KBAaHTOBOi IPOBIHOCTI,
€JIEKTPOHHOT CTPYKTYPH 1 TPAaHCIOPTHUX BJIACTUBOCTEN BYIJICLIEBUX HAHOTPYOOK 1
rpadeny (JI.I. Manuiesa).

o Malysheva L. Explicit expressions for the Green’s functions of bounded

armchair nanotubes and zigzag nanoribbons. Physica Status Solidi B, 2014, V.
251, 1028-1033.

®I3UKA M’ SIKOI PEUOBUHU

Teopetnuno mnepenbaueHo QopMyBaHHS  MEPIOAUYHUX CTPYKTYP,
IHIYKOBAaHUX TOBEPXHEIO 3pa3ka B CHCTEMi KOJIOITHMX YACTUHOK B OOMEKEHOMY
pinkomy kpuctami. Iloscueno ¢opmyBanHs 3D BUMIpHUX CTPYKTYp B CHCTEMI
IUTOIBHUX KOJOIZHUX YACTHHOK B HEMATHYHOTMY pigkomy kpucrtaii. [loOymoBaHo
TEOpII0 B3a€EMOJII MalMX KOJJOIMHUX YACTHHOK B XOJECTEPUYHOMY PIAKOMY
kpuctani. (wi.-kop. HAH Vkpainu b.1. JleB, O.M. ToBkau)

o Chernyshuk S. B., Tovkach O. M. and Lev B. I. Surface-induced structures in
nematic liquid crystal colloids. Phys.Rev. E, 2014, V. 90, 020502(R).

o Chernyshuk S. B., Tovkach O. M. and Lev B. I. Elastic octopoles and colloidal
structures in nematic liquid crystals. Phys. Rev. E, 2014, V. 89, 032505.

o Lev B. L, Jun-ichi Fukuda, Tovkach O. M. and Chernyshuk S. B. Interaction of
small spherical particles in confined cholesteric liquid crystals. Phys. Rev. E,
2014, V. 89, 012509.

JlocnipkeHo BIUIMB TeMIIEpaTypu Ha HANpaBJICHUH pyX COJIITOHIB MiA AIEI0
NepioIMYHOI y Yaci, 3 CepelHIM HYJIbOBUM 3HAUYCHHSM, CWJIHM, IO Ma€ MiCLE Y
MOJIEKYJISIPHUX JIAHLIOKKAaX 3 MOPYIIEHOK IHBEPCHOWO cumeTpieto. IlokaszaHo, mio
TeMIiepaTypa MOJINIIye YMOBH HAMPaBiIeHOrO PyXy — 3 ii 3pOCTaHHSIM 3MEHIIY€EThCS
MOPOTrOBE 3HAYEHHS AaMIUNITYJU 30BHIIIHBOIO IOJISI, BHILNE SKOTO TOYMHAETHCA
HaIpaBJIeHUI pyX COJITOHIB. TemiepaTypa 3MEHIIYE TaKOX HWXKHE KPUTHYHE
3HAYEHHS NEPIOy 30BHIMIHBOIO MOJIA. BUSBIEHO, 10 ICHYE IHTEpBaJ TEMIIEpPaTyp,
1€ IIBHAKICTh Apeilida CoNITOHIB OuIbINA, HDK MPU HYJIbOBIM Temmepartypi, 1
MPOJEMOHCTPOBAHO  HASBHICTh  CTOXAaCTMYHOTO  PE30HAHCY, TOOTO  MEBHOI
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TEMIIepaTypy, KOJM HANpaBJICHUA COJITOHHMM Jpedd € MaKCUMaJbHHM.
(JI.C. bpuxuk, O.0. €peMko)
e Brizhik L.S., Eremko A.A., Piette B.MA.G., Zakrzewski W.J. Thermal
enhancement and stochastic resonance of polaron ratchets. Phys. Rev. E, 2014,
V. 89, Issue 6, 062905.

3anponoHOBAaHO  MEXaHI3M  moporoBux  Aedopmainiii  noxiMopdHOi
MaKpOMOJIEKYJM Ta JaHO IHTEpHpeTaiilo epeKkTy HaApO3TATYBaHHS MOJBIMHOT
cuipami JIHK. Ilokazano, mo momiMopdHa MakpoMoOJIeKyslia KpiM TIPYKHOTO Mae
J0JIaTKOB1 MexaHi3Mu jAedopmallii, 1HAyKoBaH1 i KOH(pOpMaIliiHUMU 3MiHaMH. 3a
KPUTUYHOTO 3HAYEHHS [II0Y0i CHIHM, JAedopMallis MaKpOMOJEKyiIu  HaOyBae
MOPOTOBOI'0 XapaKkTepy 3aBISKH YTBOPEHHIO O1CTaOUTBHOrO KOH(POPMAIIIMHOTO CTaHy
Ta TUHAMIIll JOMEHIB 31 CTPYKTYPOIO PO3TATHYTOi Makpomosiekynu. (C.H. Boikos)
e Jolkov S.N. Mechanism of threshold deformation in the DNA-type
macromolecule. Phys. Rev. E (accepted).

[loOynoBano wmonens (YHKI[IOHYBAHHS  TICTEPE3UCHOTO  (EpMEHTy 3
ypaxyBaHHSIM CTPYKTYypHOi audys3ii ¢pepmeHT-cyocTpatHoro komiuiekcy. [lokaszano,
[0 BHACIIOK HENIHIHHOTO CTPYKTYpHO-(GYHKUIOHATBHOTO 3B’SI3KY (TOHMMKEHHS
BUIbHOI €HEprii KOMIUIEKCY 3a pPaXyHOK IMOBUIbHOI CTPYKTYPHOI pejakcarii)
MIBUAKICTh (EPMEHTATUBHOI peakilii MOKe BIANOBIAATH PI3HUM pexuMam (Bix
rinepOoJIYHOTO 10  CITMOIAHOTO/TPUTEPHOTO  HACHYEHHS,  CyOCTpaTHOIO
1Hr101pyBaHHA Ta 1H.) B 3aJI€KHOCTI BiJl XapaKTEPUCTUK POZUMHHHUKA Ta CTPYKTYPHOI
pyxauBocTi komruiekcy. (JI.M. Xpucrodopos)

e Christophorov L.N. Proteins as nanomachines: Hysteretic enzymes revisited.

Springer Proceedings in Physics, 2014, V. 156, 223-232.

OTpuMaHO TOYHI aHANITHUYHI BUpa3W sl OaratoiHTEpBaJbHOI T'YCTUHU
WMOBIpHOCTEH 11 JOBXHH BUXIAHUX MDKIMOYJIBbCHHUX IHTEpPBalIiB Ta JOBEACHO
HEMapKOBICTb BUXITHOTO OTOKY TaJIbMIBHOT'O 3B’ SI3yI0UOT0 HEUPOHY 3 pePpaKII€TO 1
3aTpUMaHUM 3BOPOTHIM 3B’s3KOM. OnucaHo po3NoAil HMOBIPHOCTI JIOBXKUH
BUXITHUX MDKIMIYJIbCHUX IHTEpBAJiB I IHTErPYIOUOro HEWpoHa 3 BTpaTaMu
ctumynboBaHoro nporecoM [lyaccona. (O.K. Binu6ina, K.I'. KpaBuyk)

o Kravchuk K.G.,Vidybida A.K. Non-Markovian spiking statistics of a neuron
with delayed feedback in presence of refractoriness, Mathematical Biosciences
and Engineering, 2014, V. 11(1), 81-104.

e Vidybida A.K. Binding Neuron, In: Mehdi Khosrow-Pour (ed). Encyclopedia
of information science and technology, Third Edition, IGI Global, Hershey PA,
2014, 1123-1134. http://dx.do1.org/10.4018/978-1-4666-5888-2.ch107

e Biou6ioa O.K. BuxiiHuii NMOTIK IHTErpylouoro Heipona 3 BTpatamu, JAH
VYkpainu, Ne 12, 2014, 18-23.

3a J0MoOMOror MaTeMaTU4HOi Mojeni nukiy Kpebca qocinimkeHo 3aJ1exKHICTh
LHUKIIYHOCT1 META0O0JIYHOTO TPOLECY BiJ BEJIMYEHU KIHIEBOTO MPOAYKTY OKUCICHHS
1 Bl pIBHS YTBOPIOBAHOIO BYIJENEBOro razy. KpaTHICTh LUKy MOABOIETHCA
BIIMOBIAHO N0 cueHapito @DeiireHbayma, MOKM B KIHI[l KIHI[IB HE BUHUKHYTH
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anepioguyHi PeKUMM JMBHUX aTpPaKkTOpiB, 3 SKUX B pe3yJbTaTi caMoOpraHizaiii
BUHUKAIOTh CTIMKI MEpioJuyHl peXuMu. Po3paxoBaHO MOBHI CHEKTPU MOKA3HUKIB
JlsnyHoBa Ta JUBEpreHuii A PpIi3HUX peKUMiB. [l JUBHUX aTPaKTOPIB
po3paxoBano KC-entpormii, “Topu3oHTH mepeadadyyBaHOCTI” 1 JISSIIYHOBCBHKI
posmipHocri atpaxrtopis. (B.J. I'purait)
o Grytsay V.I., Musatenko 1. V. Self-organization and chaos in the metabolism of
a cell. Biopolymers and Cell, 2014, V. 30, No. 5, 404-409.
o Grytsay V., Musatenko 1. Nonlinear self-organization dynamics of a metabolic
process of the Krebs cycle, Chaotic Modeling and Simulation, 2014, V. 3, 207-220.

ACTPO®IZUKA TA KOCMOJIOT'TA

InentudikoBano cnabky mniHi0 Ha eHeprii E ~ 3.5 keB B peHTreHiBCbkOMY
CHEKTpl TrajakTUKu AHAPOMEIW, ILEeHTpadbHOI uacTuHU Hamoi [amakTuku Ta
CKym4eHHs ranakTuk Ilepces — 00’ €kTiB, JOMIHOBaHUX TEMHOIO MaTEpIEIO, K1 JOBIO
crocTepirajiucs KOCMIYHOIO PEHTPEHIBChKOIO obcepBaropieto XMM-Newton. Hosa
JiHIA He OyNia BIIOMOIO paHillie B CIEKTpaxX rajakTUK ad0 CKYMYeHb rajakTUK. Xouda
HOBA JIiHIA € cIa0KOI0, BOHA CTa€ SCKPABIIIOK B HANPSMKY A0 LEHTPY KOCMIYHHUX
00’€KTIB, € CWIBHIIIOIW JUIsl CKyMYeHHsS rajakTtuk llepces, HIX A TaJaKTHKA
Anapomenu, 1 BIICYTHSL B IyXe TTTUOOKOMY CHOCTEpEkKEHH1 «4uucToro Heba». Xoua
JUISL THAUBIYadbHUX 00’€KTIB CKJIAHO BUKIIOYUTH MOXIIMBICTH, 110 HOBA JIHIA €
HACJIIKOM 1HCTPYMEHTaJIbHOT0 e(eKTy a00 BUHUKAE BHACIIAOK MEPEeX0ly B aTOMHHUX
CHEKTpax 3 aHOMAaJIbHOIO CBITHICTIO, CIIOCTEPEKHI MapaMeTpu JIiHII MOXYTb OyTH
MOSICHEH1 PO3MaJOM YaCTUHOK TeMHOI MaTepii. 30KpemMa, IHTepIpeTallisi HOBOi JiHIi
K JIHIT po3Maay TEMHOT MaTepii MOBHICTIO Y3TOMKYETHCS 3 yCIMa HAsIBHUMHU TaHUMHU
crioctepexkeHb. [lomanpini JeTekTyBaHHS ab0 He-JAeTEeKTyBaHHS HOBOi JIiHII B
PEHTTEeHIBCHKUX CHEKTpax KOCMIYHUX OO'€KTIB JIOMOMOKE BU3HAUUTU 1i MPUPOLY.
(d.A. SAxyOGoBchkuit).

e Boyarsky A., Ruchayskiy O., lakubovskyi D., and Franse J. An unidentified
line in X-ray spectra of the Andromeda galaxy and Perseus galaxy cluster.
Phys. Rev. Lett., 2014, V. 113, 251301.

e Boyarsky A., Franse J., lakubovskyi D., and Ruchayskiy O. Checking the dark
matter origin of 3.53~keV line with the Milky Way center. Phys. Rev. Lett.
arXiv:1408.2503 (submitted).

Ha ocHOBiI TOYHHX pIBHSHb KBAHTOBOI I'€OMETPOJMHAMIKH, IO OMUCYIOTh
OJTHOPIIHMUIA Ta 130TPONMHMI BCECBIT, JAHO TMOSCHEHHSA MPUYUHU 3MIHU TEMITY
PO3IIMPEHHS BCECBITY Bl YIMOBUIBHEHHS O MPUCKOPEHHS Ta HaBmaku. [lokazaHo,
10 TEMHHUI CEKTOp MaTepii-eHeprii Mo)Ke CBIJUUTH MPO HASBHICTH AOCI HEBIAOMMX
CWJI KBAaHTOBOI MPUPOJIU, IO JIIOTh Y BCECBITI. 3amporoHOBaHa MOJIENb MOSICHIOE 3
€IMHUX TO3MIII MpUCKOpeHe po3lupeHHs (1H(IALII0) B paHHOMY BCECBITI Ta
HACTYNHHUM TMepexiJ 3 YMOBUIBHEHOI'O0 PO3MIMPEHHS 10 PO3IIMPEHHS BCECBITY i3
npuckopeHHsM. [lokazaHo, 110 3MiHa 3HaKy KBaHTOBOI MOMPABKU 10 THCKY I'€HEpY€
nepBuHH1 GaykTyauii ryctunu eneprii (B.€. Kyzpmuuos, B.B. Ky3pmuuos).

o Kuzmichev V.E., Kuzmichev V.V. The expanding universe: change of regime.
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arXiv:1406.1297 [gr-qc]. (submitted)
o Kuzmichev V.E., Kuzmichev V.V. Quantum corrections to gravity in the
expanding universe. arXiv: 1411.5466 [gr-qc] (submitted).

PIBUKA IUTASMOBHUX TTPOIECIB

HocmipkeHo audy3io 4acTMHOK y TOJI1 XBWJI1 3 BUIAJKOBHUMHU CTpUOKaMU
¢da3u. IlokazaHo, 1m0 Taka XBWJISI BCTYNA€ B PE30HAHCHY B3a€EMOJII0 3 OUIBIIOIO
KUIbKICTIO YAaCTUHOK TUIa3MH, HDK PEryJisipHa XBWISI, 1 TOMY MOKE 3aCTOCOBYBAaTHUCH
JUIsL iXHBOI'O TPHUCKOPEHHSI Ta HarpiBaHHsA. METOJOM YHCIIOBOTO MOJEIIOBAHHS
PO3PaXOBAaHO €BOJIONII0 CTATUCTUYHUX XapaKTEPUCTUK aHCAMOJII0O YACTUHOK y XBUIII
3 PI3HOIO MIPUPOJIOI0 CTPUOKIB (pa3u. BusBIEHO ICTOTHY 3aJIeKHICTh 1HTEHCHUBHOCTI
HarpiBaHHs YacTHMHOK BiJ Xapaktepy cTpuOkiB ¢aszu. (B.I. 3acenko, akan. HAH
Vkpainu A.I'. 3aropoaniii, O.M. YepHsik).

e Zasenko V.I, Zagorodny A.G., Chernyak.O.M. Particle diffusion in a wave
with randomly jumping phase. Problems of atomic science and technology
(accepted).

MATEMATHUYHE MOJEJTIOBAHHA

B pamkax Teopii eKOHOMIUHOI PIBHOBAru 3alpONOHOBAHO MEXaHI3M SIBUILA
peniecii. OmucaHO CTPYKTYpYy CTaHIB €KOHOMIYHOI PIBHOBarm B 3aJIEKHOCTI BIJ
CTPYKTYPH BJIACHOCTI Ta MPOMO3MIi 1 MOMUTY B €KOHOMIYHIN cuctemi. JloBeneHo
TEOpeMy TIPO B3aEMHO OJHO3HAYHY BIAMOBIAHICTH MIXK CTaHOM €KOHOMIYHOI
pIBHOBAaru, 3a SKOr0 Ha YacCTUHY TOBapiB CYKYNHHUN MOMUT MEHIIE MPONO3UIlii Ta
KpPaTHICTIO BUPOJUKEHHS pPIBHOBaXkHOro ctaHy. [lokazaHo, 10 3a Takoro CTaHy
€KOHOMIYHOI pIBHOBAaru He BiIOYBA€ThCS pealizallii HaJJIUIIKOBO 3alPONOHOBAHO1
CYKYMHOCT1 TOBapiB. 32 YMOBH, IO TaKa CYKYIHICTb CTa€ KPUTUYHOIO, B11IOYBA€THCA
JieBajbBallisl HAalllOHAJIBLHOT BaJIOTH Ta MaJIHHSA BApTOCTI akTUBIB. BBegeHo kpurtepii
TaKoi KPUTHYHOCTI. 3alpoNoOHOBaHY MOJI€Nb 3aCTOCOBAHO JO aHali3y CTaHy
yKpaiHChbKOi €KOHOMIKM Ha MIACTaBl JaHUX MbKraimyszeBoro Oamancy 3a 2011p.
Bussneno, mo B 2011p. ekoHoMika Ykpainu nepeOyBaja B cTaHi IITUOOKOI perecii.

o [onuap H.C., Koxun A.C., Kosvipckuti B.I'. O MexaHu3Me SIBJICHUS PELECCUH,
[Ipo6nembl ynpaBieHust 1 HHPOPMATUKH. (TIOJAHO J10 APYKY)

KOMIT'IOTEPHE 3ABE3SINEYEHHA HAYKOBUX JOCJIIJUKEHD

3abe3neyeHo HaJliHy poOOTY Ta PO3BUTOK KOPEHEBHMX TIpPiI-CEPBICIB JIs
¢dbyukuionyBanHs rpig-iHppactpykrypu Ykpainu (NGI _UA) sk yactunu EGl.eu ta
pPO3rOpPTaHHS HOBHUX TpIA-CEpPBICIB A ii MOJANBIIONO PO3BUTKY Ta IHTErpamii
€BpOIENCHKOT 1 cBITOBOI rpia-iHPpacTpykTypH. (C.5. CBicTYHOB)

VY cniBopai 3 paxiBisgmu Y «IHCTUTYT siiepHOT MEIUIIMHUA Ta MPOMEHEBO1
niarHoctuku HAMH Vkpainu» po3po0sieHO Tpia-3acTOCYBaHHS JJIsl JIIarHOCTHUKH
XapakTepy Ta CTYINEHIO0 ypakKeHb Ha OCHOBI IMOIIYKY KJIACTEPIB 31 CTAJUM pPIBHEM
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BHYTPIIIHIX B3a€MO3B’SI3KIB MPH OILIHI[l A1arHOCTUYHUX JaHUX, OTpuMaHux Ha Y3II,
KT, MPT. Po3po6neni rpin noaatku Oynu iHTerpoBaHi B Web-mopTan goctymy 10
rpin (Virtual Imaging Platform), mo gae 3Mory 3a0e3nedynTH HayKOBY MIiIATPUMKY
PO3pOOKH MPAKTUYHUX PEKOMEHAllIN 1100 BAOCKOHAJIEHHS JIIKYBAJIBHOTO MPOLECY.
(C.4. CeicTyHOB)

[IpoBeneHO AOCHIIKEHHS ICHYIOUMX METOJIIB 1 MPOrpaMHOro 3abe3nedeHHs
st mo0ynoBu 00’ e€aHaHOT 1HGPACTPYKTYpU I PO3MOAUIEHUX OOYHUCIIEHB, SKa
CKJIAJAEThCsl 3 TPAAMIINHOI TpiA-IHPPACTPYKTypH Ta XMapHOI 1H(GPACTPYKTYpH 3
MOXJIMBICTIO 3a0e3MeueHHs 3py4yHoro iHTepdeiicy aocTymy KopucTyBaya 0
pEeCypCiB Ta MIABUILEHHS NPOAYKTUBHOCTI iXHBOro BUKOpucTaHHA. [loOymoBaHO
TUIIOBY XMapHy I1H(QPACTpPyKTypy Uil oprasizalii HayKOBUX OOYHMCIIEHb Ha 0a3i
oOuucoBaiIbHOrO Kiactepy [HcTuTyTy Teopernunoi ¢izuka iMm.M.M.Bboromo6oBa 3
BUKOpHUcTaHHsAM nporpamHoi cuctemu OpenStack. (C.5. CicTyHOB)

HAVKOBO-OCBITHIM LIEHTP

3 METOI0 SKHAWUIIMPIIOro 3aJy4YeHHs TaJaHOBUTOI MOJIOJI1 O HAYKOBOi pOOOTH
B IHCTUTYTI i€ HECTPYKTYPHHMH MiIpO3ALT — HAYKOBO-OCBITHIA 1eHTp I[HCTUTYTY
teopetudHoi ¢i3uku M. M.M. boronmto6oBa HAH VYkpainu. OCHOBOIO IisZIBHOCTI
LlenTpy € peanizailisi HENEPEPBHOI CUCTEMH OCBITH ISl 00JapOBAHOI MOJIOAL, IO
CKJIAJA€ThCsl 3 TPHOX B3a€EMHO MOB'SI3aHUX JIAHOK: OCBITHBOI pOOOTH 31 HIKOJISIpaMH
NPOBIIHUX  (PI3UKO-MATEeMATUYHUX JIIEIB, CTyJeHTamMu Kadeap NPUPOIHHYUX
(bakyIbTETIB YHIBEPCUTETIB Ta acmipaHTaMu [HCTUTYTy Ta yHIBEPCHUTETIB, SIKI BEYTh
JOCIIPKEHHS 3 TEOPETUYHOT Ta MaTeMaTU4YHO1 (P13UKH.

VY 2014 poui ayisi MIKOJSPIB OpraHi30BaHO Ta MPOBEJAEHO LMK 3 9 HAyKOBO-
NOMYJSIPHUX JIKIIA 3 Cy4aCHUX JOCSATHEHb (yHIAaMEHTanbHOI (G3UKU y (i3UKO-
MareMatnyHux Jinesx Kuesa; perynspHo mpoBogwiuch (GakylabTaTUBU 3 (I3UKU Ta
MaTeMaTuKH IS IIKOJsIpiB  (i3MKo-maTeMatnyHux JjdineiB Kuesa; mnpoBeneHo Ta
(GiHAaHCOBO MIATPUMAHO JIBI KOMAaHIHI OJIMMIiaAu, NPHUCBSYEHI E€KCIEPUMEHTY, MJIs
HIKOJISIPIB PI3UKO-MaTeMaTHYHUX JiileiB Kuesa.

Hns crynenrtiB 1-ro, 2-ro Ta 3-ro kypciB ¢izuuHoro ¢akyinsrety KuiBcbkoro
HalllOHaJIbHOTO yHIBepcuTeTy iMmeHi Tapaca IlleBuenka mpoBeAeHO TpH LMKIU
(bakyIbTaTUBHUX CEMIHApIB 3 TEOPEeTUYHOI (I3MKM Ta BUILOI MareMaTuku. CemiHapH
BiBiNyBasmo Onm3bko S50 cryaeHiB. PerynspHO NpOBOIMIUCS HAayKOB1 CTYIEHTCHKI
ceMiHapW 3 MaTeMaTU4YHOI (PI3UKU A1 CTYACHTIB 4-ro Ta 5-ro KypciB, KEpIBHUK —
ToKTOp (i3.-MaT. Hayk M.3. lopros.

[Iposeneno Illkomy st CTyAEHTIB Ta MOJOJUX BUEHUX 3 MATEMAaTHYHOI (PI3UKHU
«IHTErpOBHICTh B Cy4yacHiW KBAaHTOBIM Teopii Mmousish» cHuIbHO 3 PI3UYHUM IHCTUTYTOM
im. [LLM. Jle6eneBa PAH. Mocksa, 3—9 moToro 2014 p.

B pamkax boromto6oBcrkoi nporpamu OISIJ[-Ykpaina Oyno mpoBeAeHO HUBKY
3axoliB Uil CTYHOEHTIB (¢i3uuHoro Qakynbretry KuiBcbkoro HaiioHajabHOTO
yHiBepcuTeTy iMeH1 Tapaca [lleBuenka:

e JlBanamusata MiKHapoAHa IIKOJA 3 TEOPETHYHOI Ta MATEeMATUYHOI (PI3UKHU JJis

ob6napoBanoi mosoai. OIS, ly6ua, 1-10 TpaBus 2014 p.
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e [llkxona-ceminap 3 (i3UKH KOHAEHCOBAHOTO cTaHy «Teopis KBAaHTOBUX KOHTAKTIB
Ta KyJOHIBCbKOT Onokaan». Kuis, [T® im. M.M. boronto6osa HAH VYkpainu, 8-
10 nmuctonana 2014 p.

o Illkona-ceminap 3 i3UKM KOHACHCOBAHOTro cTaHy «Teopis mepkosIii Ta
¢bpakraniy. Kuis, IT® im. M.M. boronto6oa HAH VYkpainu, 3-5 nucromana
2014.

e [llkona-ceminap 3 MarematuuHoi ¢i3uku «N=2 SUSY kaniOpyBanbHa Teopis

mois  Tta AGT- BigmosiguicTe». Kwuis, IT® im. M.M. boromo6osa HAH
VYkpainu, 24-26 xxoBtHs 2014 p.

HAVYKOBI IYBJIK ALIIT

Monorpadgii Ta migpyyHuku: 5

o 3acopoonuii A.I., UYepemmwvix O.K. BBegenue B ¢usuky miasmel. Kues.
HaykoBa nymka, 2014. — 696 c.

e 3acopooniti A.I., boposecoka O.M., Cesicmynose C.A., Ciniyun LI,
€.C. Pooin. CTBOpeHHS CHUCTEMH 3axHUCTy I1H(QOpMALIHHUX pECypCiB Yy
HalllOHANIBHIN rpia-iHppacTpykTypl YKpainu. Kuis. Cranb, 2014. — 374 c.

e Bonca J., Kruchinin S. (Eds.). Nanotechnology in the security systems.
Proceedings of NATO ARW, Springer, 2014. — 285p.

o JDicesceps 0.1, Pewemusx C.O., Kpyuunin C.I1. Teopia nons. Po3B’s3aHHs
3aga4. HaBuanbHuii nocionuk. Kuis. HAY, 2014. — 160c.

o Jlocyoin [O., I'puyaii B. biodizuka BomHoro cepenosumia. Kuis. HYBill
VYkpainn, 2014. — 127 c.

Crarri B xypHanax: 191

B YKpaiHCBKHX KypHanax — 41,
B 1HO3eMHHMX KypHanax — 150.

[IPEMII I HATOPOIN

/lep:xaBHA npeMist YKpainu B rauay3i Hayku i TexHiku 2013 poky
binoxonoc €./]., bpuxcux JI.C., [onoo 111, 3onomapiox O.B., 3oromapiox A.0.,
Isanos b.0., Kiswap FO.C., Kosanvos O.C., Konexcyk O.K., Amnonvcokuii B.O. —
3a mukn pobir «HeniHiHI XBWIl Ta COMTOHU Yy (I3Ulll KOHAEHCOBAHOIO
cepenoBuiiay. (Haka3 [Ipesunenta Ykpainu Bix 23 ceprnas 2014 poky)

IIpemiss HAH Ykpainu imeni O.C. JlaBunosa
Jles b.1., 'auodideu FO.b., Cmacrox I.B. — 3a mukia po0it «Teopis qTuHAMIYHUX Ta
CTOXaCTUYHUX  BIACTHUBOCTEH  KOHACHCOBAHMX CHCTEM 3  KOHKYPYIOUHUMHU
B3aEMOIISIMI.
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IIpemis IIpe3naenTa Ykpainu A5 MOJOAUX BYeHHUX 3a 2014
Bracii H/1., I'amawn O.B., Crobodenwok A.O., Kyxmapyk C.M. — 3a 1uki poOit

«Oco0MMBOCT1 €JIEKTPOHHUX BJIACTUBOCTEM HU3BKOBUMIPHUX MPOBIIHUX CUCTEM Y
30BHIIIHIX TOJISAX).

KOH®EPEHIIII

o Ceminap «lIpobnemu TeopeTHuyHOl  (PI3UKW» TPUCBAYECHUH  mMam’sTi
O.I'. Curenka. Kuis, 14 motoro 2014 p.

e CemiHap npucBsiueHuit 75-piuuro Bif aHS HapomkeHHs A.Y. Kmimuka. Kuis,
15 kBiTHs 2014 p.

e 6-th International Conference “Physics of Liquid Matter: Modern Problems”
(PLMMP-2014). Kyiv, 23-27 May 2014.

e MiuixHapoaHa KoHepeHIIs 3 (I3UKU TUIa3MU Ta KEPOBAHOT'O TEPMOSIEPHOTO
cuHTe3y. Xapkis, 15-18 Bepecus 2014 p.

o Cewminap «IIpobGnemu cratucTUuHOi (Bi3UKH Ta (DI3UKU PLAUH» MPUCBSIUYCHUM
70-piuuto Bix qus HapomxeHHs B.S. Antonueka. Kuis, 17 Bepecus 2014p.

e School and Workshop “New Trends in High-Energy Physics and QCD”. Natal,
Brazil, October 21 - November 6, 2014.

e Young scientists conference “Problems of Theoretical Physics” dedicated to
105-th anniversary of M.M. Bogolyubov. Kyiv, November 25-27, 2014.

e JlaBunoBchki untanusa. Kuis, 29 rpynns 2014 p.
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FUNDAMENTAL INTERACTIONS
AND MICROSCOPIC STRUCTURE OF MATTER

By studying quark ensembles with infinite correlation length we formulate the
quantum field theory model that, as we show, is exactly integrable and develops an
instability of its standard vacuum ensemble (the Dirac sea). We argue such an
instability is rooted in high ground state degeneracy (for ’realistic’ space-time
dimensions) featuring a fairly specific form of energy distribution, and with thecutoff
parameter going to infinity this inherent energy distribution becomes infinitely
narrow and leads to large (unlimited) fluctuations. (Corr. Member of the NAS of
Ukraine G.M. Zinovjev)

o Molodtsov S.V., Zinovjev G.M. Quark ensembles with infinite correlation

length. JETF, 2015, V. 147, 1-15.

It is found that the phenomenological hydrodynamic approximation of
relativistic nucleus-nucleus collisions can be represented as the effective theory for
slow and long wave-length modes of isolated quantum systems formed at the
collisions. Within this approach the evolution of energy-momentum tensor for long
wave-length subsystem is analysed in scalar field theory, and it is found that the
tensor approaches to the energy-momentum tensor of effective viscous liquid.
(S.V. Akkelin, Yu.M. Sinyukov).

o Akkelin S.V., Sinyukov Yu.M. Entanglement of scales as a possible mechanism
for decoherence and thermalization in relativistic heavy ion collisions.

Phys.Rev. C, 2014,V. 89, 034910.

The elastic proton scattering data for energies from 19 GeV up to 7 TeV
(TOTEM experiment at LHC) have been analyzed. “Experimental” data and errors
for elastic scattering amplitude in the impact-parameter representation are extracted
from the data on differential cross section. The new effect has been found. At the
LHC energy the impact amplitude for the first time exceeded the black disk limit.
This result, if confirmed at higher energies, will have important consequences for
many existing models as well as for an actual understanding the high energy
dynamics of hadron elastic scattering. (E.S. Martynov, A.O. Alkin)

o Alkin A.O., Kovalenko O.A., Martynov E.S., Troshin S.M. Impact-parameter

analysis of TOTEM data at the LHC: Black disk limit exceeded. Phys.Rev. D,

2014, V. 89, 091501(R).

Using the through analysis of experimental hadronic multiplicities measured in
the central nuclear collisions, at chemical freeze-out we found the novel peculiar
irregularities of various thermodynamic quantities at the center of mass collision
energies4,3—4,9 GeV/nucl. The most remarkable irregularities are an unprecedented
jump of the number of effective degrees of freedom observed in this narrow energy
range and the plateaus in the collision-energy dependence of the entropy per baryon,
total pion number per baryon, and thermal pion number per baryon at laboratory
energies 6.9-11.6 AGeV. Within the compression shock-adiabat model we
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demonstrate that these irregularities are caused by a formation of the quark-gluon-
hadron mixed phase in nucleus-nucleus collisions. (K.A. Bugaev, O.1. Ivanytsky1)

e Bugaev K.A., Ivanytskyi A.I, Oliinychenko D.R., Sagun V.V., Mishustin LN.,
Rischke D.H., Satarov L.M., Zinovjev G.M. Thermodynamically anomalous
regions as a mixed phase signal. Phys. Part. Nucl. Lett. (accepted)
arXiv:1405.3575 [hep-ph] 15 p.

e Bugaev K.A, Ivanytskyi A.I, Oliinychenko D.R., Sagun V.V., Mishustin LN.,
Rischke D.H., Satarov L.M., Zinovjev G.M. Thermodynamically anomalous
regions and possible new signals of mixed phase formation.
arXiv:1412.0718[nucl-th].

The strongly intensive measures are used to calculate effects appeared due to
decays of hadronic resonances for particle number fluctuations of positively and
negatively charged pions. Both analytical and computer numerical calculations have
been done for nucleus-nucleus collisions in the statistical hadron-resonance gas
model and in the relativistic transport UrQMD model. (M.I. Gorenstein)

o BegunV.V., GorensteinM.1., Grebieszkow K. Strongly intensive measures for

particle  number  fluctuations: effects on  hadron  resonances.
arXiv:1409.3023[nucl-th] (submitted).

We establish the relation of the second virial coefficient of certain (i, q)-
deformed Bose gas model, recently proposed by us, to the interaction and
compositeness parameters when either of these factors is taken into account
separately. The deformation parameter relative to interaction, is now linked directly
with the scattering length for some potential, and the effective radius of interaction
(in general, with scattering phases). A novel feature is found: the appearance of tem-
perature dependence in the deformation parameters x and g, absent in the previous
approaches to deformed Bose gas models. The problem of temperature dependence is
analyzed in detail and its possible solution is proposed. (A.M. Gavrilik,
Yu.A. Mishchenko)

e Gavrilik A.M., Mishchenko Yu.A. Virial coefficients in (1,q)-Bose gas model
related to compositeness of particles and their interaction: Temperature-

dependence problem. Phys. Rev. E, V. 47,2014, 305304.

Formerly, for an effective description of the gas of composite bosons with
interaction, we have designed two-parameter 1, g-deformation of the Bose gas model.
Now, similar u,g-Bose gas model is developed through deforming the distributions
and correlation functions. In this model, the explicit expressions for one- and two-
particle distribution functions and for the intercept of two-particle correlation
function are obtained: all depending on x and g. The results are presented on
graphics, and confronting them with data for mrm-correlations extracted in the
STAR/RHIC experiments on heavy ion collisions show qualitative agreement.
(A.M. Gavrilik, Yu.A. Mishchenko)
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e Gavrilik A.M., Mishchenko Yu.A. Correlation function intercepts for (u,q)-
deformed Bose gas model implying effective accounting for interaction and
compositeness of particles. arXiv:1411.5955 (submitted).

It is proven that the Fourier transform of the conformal blocks (which are
special functions related to general n-point correlation functions of two-dimensional
conformal field theory) gives the explicit solution of the Riemann-Hilbert problem of
constructing multi-valued analytic function with prescribed SL(2,C)-monodromy on
Riemann sphere with n punctures. In the case of 4 punctures, the obtained result
yields asymptotic behavior of tau-functions of Painleve equations. (N. lorgov)

e Jorgov N., Lisovyy O. Teschner J. Isomonodromic tau-functions from

Liouville conformal blocks. Commun. in Mathem. Physics, 2014, V. 333, Issue

1; DOI: 10.1007/s00220-014-2245-0

Influence of the Pauli principle on the relative motion of light neutron-rich
nuclei in their collision is investigated within the microscopic method — an algebraic
version of resonating-group-method — using as an example “He+"He nuclear system.
Antisymmetrization effects related to the kinetic energy of the relative motion of
colliding nuclei are analyzed. The influence of the Pauli principle on the kinetic
energy of the relative motion of the °He nucleus and an alpha-particle is shown to
result in their attraction for the L™=0" states. The strength of such attraction is high
enough to ensure the existence of a bound state or a low-energy virtual state in the
""Be nucleus. (Yu. A. Lashko, G. F. Filippov)

Investigation of °He resonance states was carried out by experimental and
theoretical methods. Experiments were performed at the Kiev Institute of Nuclear
Research of the National Academy of Sciences of Ukraine. Resonance states were
detected from the coincidence spectrum of protons and alpha-particles, which are
products of the four-particle reaction, initiated by interaction of alpha-particles with *H
nuclei. For theoretical analysis of °He continuous spectrum states, a microscopic three-
cluster model was used. It was shown repeatedly, that this model is very suitable for
investigation of the three-cluster continuum. New resonance states in “He were found
by experimental and theoretical methods. Total and partial widths were determined,
and the dominant decay channels of the resonances were established. It was
demonstrated that theoretical values of energy and width of resonance states in °He are
in good agreement with experimental ones. By using the 1" resonance state as an
example, it was shown how resonances appear in the three-cluster continuum and how
they can be observed by experimental and theoretical methods. (V.S. Vasilevsky)

e Povoroznyk O. M, Vasilevsky V. S. Spectrum of resonance states in °He.

Experimental and theoretical analysis. Ukr. J. Phys., 2015 (accepted).

The structure of mirror nuclei '’Be and '°C is studied within a four-particle
model (two alpha-particles plus two extra nucleons). Interaction potentials between a
nucleon and an alpha-particle, as well as that between alpha-particles are proposed
with non-local repulsive terms — in order to take into account the Pauli principle in a
phenomenological way, and to reach a concordance with the experimental data. In the

20



framework of variational calculations, the four-particle problem is solved with
controlled accuracy, and the main structure characteristics of '’Be and '°C nuclei are
explained: the charge form factors and density distributions are predicted, the pair
correlation functions and the momentum distributions both of extra nucleons and of
alpha-particles in these nuclei are studied. (B.E. Grinyuk, [.V. Simenog‘)
e Grinyuk B.E., Simenog LV. Structural properties of the 'Be and '°C four-
cluster nuclei. Physics of Atomic Nuclei, 2014, V. 77, No. 4, 415-423.

On the basis of variational principle, with complete account of pair
correlations, the repulsive d-potentials are shown to be inefficient (i.e. they do not
make any influence on the spectrum and other physical observables) at a dimension
of the space greater than or equal to 2. The proved theorem refutes the existing
misconception about a possible treating of the 6-potentials within the perturbation
theory. (.V.Simenog], B.E.Grinyuk, M.V.Kuzmenko).

o [ V.Simenog, B.E.Grinyuk, M.V.Kuzmenko. On inefficiency of repulsive o-

potentials in multidimensional spaces. Ukr.J.Phys, 2014, V. 59, No. 12, 1177-1182.

Symmetric and antisymmetric terms have been obtained in the framework of
the variational approach for two-dimensional Coulomb systems of symmetric trions
XXY. Stability diagrams and certain anomalies arising in the 2D space are explained
qualitatively in the framework of the Born—Oppenheimer adiabatic approximation.
The asymptotics of energy terms at large distances obtained for an arbitrary space
dimensionality are analyzed, and some approximation formulas for 2D terms are
proposed. An anomalous dependence of multipole moments on the space
dimensionality has been found in the case of a spherically symmetric field. The main
results obtained for the 2D and 3D problems of two Coulomb centers are compared.
(‘I.V. Simenoﬂ, V.V. Mikhnyuk, Yu.M. Bidasyuk)

o [ V. Simenog, V.V. Mikhnyuk, Yu.M. Bidasyuk. Energy Terms and Stability

Diagrams for the 2D Problem of Three Charged Particles. Ukr. J. Phys., 2014,

V. 59, No. 4, 439-451.

The quantum-mechanical theory is developed for the case of scattering of non-
relativistic particles with spin on permeable magnetic vortices. (Yu.A. Sitenko)
o Sitenko Yu.A. The Aharonov-Bohm effect in scattering of nonrelativistic
electrons by a penetrable magnetic vortex. Quantum Stud.: Math. Found. 2014,
V. 1,213-222.

We establish relationship between the physical quantities that characterize
charge symmetry breaking of nuclear forces in the two- and three-nucleon systems.
The treatment is based on the analysis of the difference between the binding energies
of mirror nuclei *H and *He. By making use of the singlet “nuclear” proton-proton
scattering parameters we obtain the following values for the neutron-neutron
scattering length and effective range: a,,=-18.38(55)fm, r,,=2.84(4)fm. Calculated

values of these quantities appear to be in reasonable agreement with the experimental
results. (V.A. Babenko, N.P. Petrov)
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e babenko B.A., I[lempos H .M. Onpenenenue HU3KOIHEPreTUYECKUX MAapaMeTpPOB
HEUTPOH-HEUTPOHHOIO PACCEsHUs] W3 aHalu3a pPa3HOCTU DSHEPruil CBS3H
3epkanbHbIX saep 3H u 3He. Anepnas @usuka, 2014, T. 77, Ne 5, 583-588.

A new efficient approach to description of electric polarization of a quantum
bound system has been developed that is based on introducing a special scattering
function off the energy shell. This method has been applied to determination of
electric polarizabilities of few-body atoms and nuclei. (V.F. Kharchenko)

o Kharchenko V.F. A new analytical solving for electric polarizabilities of
hydrogen-like atoms. arXiv: 1410.7901 [physics: atom-ph] (submitted).

SOLID STATE PHYSICS

The spin Hall conductivity and thermo-spin coefficient is calculated for
silicene —a bright representative of Dirac materials. It is shown that the standard
Kubo formalism has to be altered by including the effective magnetization in order to
satisfy the third law of thermodynamics. A strong spin Nernst effect (spintronic
analog of the usual Nernst-Ettinghausen effect) with nontrivial dependences on the
carrier concentration and electric field applied is predicted to exist in silicene and
other low-buckled Dirac materials. (Corr. Member of the NAS of Ukraine
V.P. Gusynin, S.G. Sharapov)

o Gusynin V.P., Sharapov S.G., and Varlamov A.A. Anomalous thermospin

effect in the low-buckled Dirac materials. Phys. Rev. B, 2014, V. 90, 155107.

Two- and three-terminal devices consisting of a single barrier surrounded by
one or two potential wells were studied. The zero-thickness limit for these objects has
been considered and it was shown that point interactions obtained in this limit can be
described by a family of diagonal matrices, which are a subclass of four-parameter
family of point interactions. Tunneling through such structures is absent almost
everywhere except several points controlled by external voltage. Analytical
expressions for resonant tunneling through such a kind of hetero-structures have been
obtained. (A.V. Zolotaryuk, Y.A. Zolotaryuk)

o Zolotaryuk A.V., Zolotaryuk Y.A. A zero-thickness limit of multilayer
structures: a resonant-tunnelling d'-potential. J. Phys. A. (accepted)

Properties of a two-electron quantum dot in an external magnetic field are
investigated using the variational method. The spectrum and eigenstates of a two-
dimensional parabolic quantum dot are calculated with allowance for correlation
effects. Such quantum dots can serve as blocks in spin electronics. (S.P. Kruchinin)

o Soldatov A.V., Bogolyubov N.N., Jr., Kruchinin S.P. Proc. NATO ARW

“Nanotechnology in the security systems”. Springer, 2014, 55-67.

Parameters of the trapping centers in the layered crystalline matrix of cadmium
iodide with lead iodide nanoinclusions were calculated. Relationship of the system’s
properties with the type of crystalline modification of nanoinclusions was established.
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The processes of charge carrier migration in the heterosystem were analyzed
considering orientation effects. (N.V. Goloskovskaya)
o  Galchynsky O.V., Gloskovskaya N.V., Yarytska L.I. Deep acceptor trapping centers
in CdI,-Pbl, crystal system. Functional materials, 2014, V.21, Ne3, 243-246.

LOW TEMPERATURE PHYSICS

We propose a perturbation theory and diagram technique for a disordered metal
when scattering of quasiparticles by nonmagnetic impurities is caused with a retarded
interaction. The perturbation theory generalizes a case of elastic scattering in a
disordered metal. Eliashberg equations for s-wave superconductivity are generalized
for such a disordered superconductor. Anderson’s theorem is found to be violated in
the sense that embedding of the impurities into an s-wave superconductor increases
its critical temperature. We show that the amplification of superconducting properties
is a result of nonelastic effects in a scattering by the impurities. (Corr. Member of the
NAS of Ukraine B.I. Lev, K.V. Grigorishin)

e Grigorishin K. V. Autolocalized states of an excess in an ionic cluster.

Ukr. J. Phys. 2014, V. 59, No. 1, 58-68.

e Grigorishin K.V. Theory of s-wave superconductor containing impurities with

retarded interaction with quasiparticles. Physica Scripta, 2014, V. 89, 115809

o Grigorishin K.V., Lev B.I. Toy model of superconductivity. arXiv:1411.5912.

System of electrons on the liquid helium surface is considered. General
methods for obtaining free energy functional for the systems in mean field
approximation are developed. These methods were applied for treating systems with
particles arranged in a lattice. Thus obtained functional of free energy is analyzed.
The localization distance for electron and conditions for existing square or triangular
lattices as well as phase transition between them are obtained (Acad. of the NAS of
Ukraine A.G. Zagorodny, Corr. Member of the NAS of Ukraine BL.I. Lev,
V.P. Tymchyshyn).

o lev B, Ostroukh V.P., Tymchyshyn V.B. and Zagorodny A.G. Statistical
description of the system electrons on the liquid Helium surface. Eur. Phys.

J.B., 2014, V. 87, 253.

NANOPHYSICS AND NANOTECHNOLOGIES

We develop a general theory of magnetization dynamics of curvilinear low-
dimensional ferromagnetic systems: one-dimensional nanowires and two-dimensional
shells of an arbitrary form. It is shown that the curvature of the magnet leads to
additional terms in the exchange energy, namely effective anisotropy and
Dzyaloshinskii-like interactions. (Yu.B. Gaididei, V.P. Kravchuk)

e Gaididei Y.B., Kravchuk V. P., Sheka D.D. Curvature effects in thin magnetic

shells. Phys. Rev. Lett., 2014, V. 112, 257203.
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The mechanisms of current formation and electroluminescence in “electrode—
photochromic molecule—electrode” system are derived under the assumption that
electric field is applied to both the electrodes and the molecule. It is shown that in the
charge-neutral molecule, a contribution in photocurrent and electroluminescence
comes from sequential and tunnel electron transfer pathways. The conditions for
resonance electron transmission through the molecule are found to attain the most
effective electroluminescence and current through a molecule. (Corr. Member of the
NAS of Ukraine E.G. Petrov, V.O. Leonov, Ye.V. Shevchenko, O.L. Kapitanchuk)

o Petrov E.G., Marchenko A.A., Kapitanchuk O.L., Katsonis N., Fichou D.
Conductance mechanism in a linear non-conjugated trimethylsilyl-acetylene
molecule: tunneling through localized states. Mol. Cryst. Lig. Cryst. 2014.
V. 589, 3-17;

e Leonov V.O., Shevchenko Ye.V.,, Petrov E.G. Formation of
electroluminescence in an electrode-molecule-electrode system. Ukr. J.
Phys. 2014, V. 59, No. 6, 629-640.

Density functional theory calculations were applied to the study of changes in
structural and electronic properties of diarylethen-based molecule in the result of
conformational switching between open and closed state, energy barriers of
corresponding transitions were calculated. Effect of molecular environment on the
barrier value of transition state was found to be significant. Experimentally observed
field-induced switching of a molecule in the monolayer was substantiated.
(O.L. Kapitanchuk)

o SnegirS.V., Yu P., Maurel F., Kapitanchuk O.L., Marchenko A., Lacaze E.
Switching at the nanoscale: light- and STM-tip-induced switch of a thiolated
diarylethene self assembly on Au(111). Langmuir, 2014, V. 30, No. 45,
13556-13563.

The transient response of the molecular junctions attached to a left and a right
lead has been studied at the conditions when a single voltage pulse or a sequence of
pulses is applied. The transient currents as well as a quantity detectable in the
experiment the averaged dc-current, resulting from a single voltage pulse or a sequence
of pulses is calculated. The important role of intra molecular vibrational relaxation on
transient and dc-currents are highlighted. Based on above findings the approach to
determine strength of intramolecular relaxation is suggested. (Y. Zelinskyy.)

o Zelinskyy Y., May V. Charge transmission through a molecular junction:

Voltage pulse induced transient currents. Chem. Phys., 2014, V. 439, 17-29.

The method for a control of relaxation transitions in a quantum system by the
stochastic fields, which are created in a macroscopic environment owing to the
thermodynamic fluctuations of position of the energy levels, is proposed. By means
of averaging the stochastic Liouville equation for the density matrix of the whole
system, the master kinetic equation for probabilities of populations of the quantum
system’s states, are found. It is shown that in nanoscopic system, the transition rates
allow themselves to provide a unified description of kinetic processes as in the case
of temperature independent transitions, and in the Arrhenius’s regime realized for
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temperature activated transitions as well. (V.I. Teslenko, Corr. Member of the NAS
of Ukraine E.G. Petrov)
o Teslenko V.1, Petrov E.G. Regularization of environment-induced
transitions in functional nanoscopic systems. Journal of Physics and
Astronomy (in press).

In the model of classic Coulomb cluster with confining potential supported by
a uniform cylindrical background, the formation of spiral layered structures disposed
perpendicularly to a cylindrical axis, is predicted. It is shown that self-organization of
such a structure and distribution of the charges within the structure is controlled by
Coulomb barriers between the layers, the precise form of which is determined by
geometric and charge parameters of a cluster. (S.Ya. Goroshchenko)
e Goroshchenko S.Ya. Layered structures of charges in classical Coulomb
clusters. Summer school and International research and practice conference
“Nanotechnology and nanomaterials”. Lviv, 2014. Abstract book. P. 161.

The sensitivity of the surface plasmon resonance wavelength position in
prolate and oblate metal nanoparticles to the refractive index of an embedding
solution, nanoparticle shape, and temperature was studied theoretically. The influence
of dissipation factor on plasmon resonance was discussed as well. The new approach
specifying the optimal nanoparticle shape to reach the maximal sensitivity has been
proposed. It was found that the ratio of the sensitivity to the half-width of the
resonance line in the dependence on the refractive index as well as the nanoparticle
radius has oscillatory character. The calculations were illustrated on the example of
K, Na and Ag nanoparticles. (M. Grigorchuk)

e Grigorchuk M. Sensitivity of surface plasmon resonances in spheroidal metal

nanoparticles. Eur. Phys. J. B, 2014, V. 87, 252.

e Grigorchuk M. Plasmon resonance sensitivity in fine metal particle. Cond.

Matt. Phys., 2014, V. 17, 13701.

We propound a computational approach, including smaller fullerenes, C,, and
Css, to demonstrate that encapsulation of He, inside the studied fullerenes exhibits an
interesting quantum behavior resulting in a binding at shorter than van-der-Waals
internuclear distances, and develop a computational model to interpret these He-He
bonding patterns in terms of Bader’s Atom-in-Molecule theory. We also conjecture
computational existence of He,(@Cso on a solid basis of its theoretical UV absorption
spectrum and a comparison with that of Cg. (E.S. Kryachko)
e Nikolaienko T.Yu., Kryachko E.S. Formation of dimers of light Noble atoms under
encapsulation within fullerene’s voids. Nanoscale Res. Lett., 2015, (in press).

Explicit expressions for the Green functions of armchair carbon nanotubes and
zigzag graphene nanoribbons are obtained in the form suitable for direct applications.
The obtained results are based on the analytic solution to the Schrodinger equation
for the tight-binding Hamiltonian of bounded armchair nanotubes and zigzag
nanoribbons. The Green functions can be used for the analysis of electronic structures
and transport properties of carbon nanotubes and graphene. (L. Malysheva)
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e Malysheva L. Explicit expressions for the Green"s functions of bounded

armchair nanotubes and zigzag nanoribbons. Physica Status Solidi B, 2014,
V. 251, 1028-1033.

SOFT MATTER PHYSICS

We predict theoretically the existence of a class of colloidal structures in
nematic liquid crystal cells, which are induced by surface patterns on the plates of the
cell. We propose a simple theoretical model which explains the formation of dipolar
two- (2D) and three-dimensional (3D) colloidal structures in nematic liquid crystals. It
is shown that the octopole moment plays an important role in the formation of 2D and
3D nematic colloidal crystals. We generalize this assumption to the case of an external
electric field and theoretically explain a giant electrostriction effect in 3D crystals
observed recently. (O.M. Tovkach, Corr. Member of the NAS of Ukraine B.1. Lev)

o Chernyshuk S. B., Tovkach O. M. and Lev B. I. Surface-induced structures in

nematic liquid crystal colloids. Phys.Rev. E, 2014, V. 90, 020502(R).

o Chernyshuk S. B., Tovkach O. M. and Lev B. I. Elastic octopoles and colloidal

structures in nematic liquid crystals. Phys. Rev. E, 2014, V. 89, 032505.

o Lev B. L, Jun-ichi Fukuda, Tovkach O. M. and Chernyshuk S. B. Interaction of

small spherical particles in confined cholesteric liquid crystals. Phys. Rev. E,

2014, V. 89, 012500.

Temperature influence on the ratchet solitons drift induced by periodic with
mean zero value force that takes place in molecular chain with broken inverse
symmetry has been studied. It was shown that the temperature improves the
conditions of the drift, namely, with its increasing the critical value of the intensity of
the external electric field, above which the ratchet phenomenon takes place,
decreases. The temperature decreases also the lower critical value of the electric field
period. It was found that there is a temperature range where the drift velocity is larger
than that at zero temperature and was demonstrated the existence of stochastic
resonance, i.e. an optimal temperature at which the solitons drift is maximum. (L.S.
Brizhik, A.A. Eremko)

e Brizhik L.S., Eremko A.A., Piette B.M.A.G., Zakrzewski W.J. Thermal

enhancement and stochastic resonance of polaron ratchets. Phys. Rev. E, 2014,

V. 89, Issue 6, 062905.

The mechanism of threshold deformation of the polymorphic macromolecule is
proposed and the interpretation of DNA double helix overstretching effect is given. It
is shown that the polymorphic macromolecule has an additional (to usual elastic)
mechanisms of deformation which induced by intrinsic conformational
transformations. Under the critical value of acting force the deformation becomes the
threshold character due to the formation of bistable conformational state and
dynamics of the stretched domains in macromolecule chain. (S.N. Volkov)

e Jolkov S.N. Mechanism of threshold deformation in the DNA-type
macromolecule. Phys. Rev. E (accepted).
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A model of the functioning of a hysteretic enzyme is constructed with
allowance for structural diffusion of the enzyme-substrate complex. It is shown that
due to the nonlinear structure-function coupling (the lowering of the complex free
energy due to slow structure relaxation) the enzymatic reaction rate can meet
different regimes (from hyperbolic to sigmoidal/triggered saturation, substrate
inhibition, etc.), subject to the solvent and structure lability characteristics.
(L.N. Christophorov)

e Christophorov L.N. Proteins as nanomachines: Hysteretic enzymes revisited.

Springer Proceedings in Physics, 2014, V. 156, 223-232.

Exact mathematical expression are derived for multi-interval density function
for duration of interspike interval for binding neuron model with refractoriness and
delayed freedback. In the case it is proven exactly that the output stream of interspike
intervals is non-Markovian. Probability density function of output interspike intrevals
is described for leaky integrate-and-fire neouron simulated with Poisson process.
(A.K. Vidybida, K.G. Kravchuk)

o Kravchuk K.G.,Vidybida A.K. Non-Markovian spiking statistics of a neuron
with delayed feedback in presence of refractoriness. Mathematical Biosciences

and Engineering, 2014, V. 11(1), 81-104.

e Vidybida A.K., Binding Neuron. In: Mehdi Khosrow-Pour (ed). Encyclopedia
of information science and technology, Third Edition, IGI Global, Hershey PA,

2014, 1123-1134. http://dx.do1.org/10.4018/978-1-4666-5888-2.ch107

e Biou6ioa O.K. BuxiiHuii MOTIK IHTErpyrouoro Heipona 3 BTpatamu. JJAH

VYkpainu, Ne 12, 2014, 18-23.

With the help of the mathematical model of the Krebs cycle, we have studied
the dependence of the cyclicity of the metabolic process on the amount of a final
product of the oxidation, i.e., on the amount of the formed carbon dioxide. The
multiplicity of the cycle is doubled by the Feigenbaum scenario, until the aperiodic
modes of strange attractors arise. From them as a result of the self-organization, the
stable periodic modes appear. We have calculated the full spectra of Lyapunov
indices and the divergencies for various modes. For the strange attractors, we have
determined the KS-entropies, “predictability horizons,” and Lyapunov dimensions of
attractors. (V.I. Grytsay)

o Grytsay V.I., Musatenko 1. V. Self-organization and chaos in the metabolism of

a cell. Biopolymers and Cell, 2014, V. 30, No. 5, 404-409.

o Grytsay V., Musatenko 1. Nonlinear self-organization dynamics of a metabolic

process of the Krebs cycle, Chaotic Modeling and Simulation, 2014, V. 3, 207-220.

ASTROPHYSICS AND COSMOLOGY

We identify a weak line at E ~ 3.5 keV in X-ray spectra of the Andromeda
galaxy, the central part of our Galaxy and the Perseus galaxy cluster - the dark
matter-dominated objects, for which there exist deep exposures with the XMM-
Newton X-ray observatory. Such a line was not previously known to be present in the

27



spectra of galaxies or galaxy clusters. Although the line is weak, it has a clear
tendency to become stronger towards the centers of the objects; it is stronger for the
Perseus cluster than for the Andromeda galaxy and is absent in the spectrum of a very
deep "blank sky" dataset. Although for individual objects it is hard to exclude the
possibility that the feature is due to an instrumental effect or an atomic line of
anomalous brightness, it is consistent with the behavior of a line originating from the
decay of dark matter particles. The dark matter interpretation of the signal observed
in Perseus galaxy cluster and Andromeda galaxy is fully consistent with these data.
Future detections or non-detections of this line in multiple astrophysical targets may
help to reveal its nature (D.A. lakubovskyi).
e Boyarsky A., Ruchayskiy O., lakubovskyi D., and Franse J. An unidentified
line in X-ray spectra of the Andromeda galaxy and Perseus galaxy cluster.
Phys. Rev. Lett., 2014, V. 113, 251301.
e Boyarsky A., Franse J., lakubovskyi D., and Ruchayskiy O. Checking the dark
matter origin of 3.53~keV line with the Milky Way center. Phys. Rev. Lett.
arXiv:1408.2503 (submitted).

On the basis of strict equations of quantum geometrodynamics for the
homogeneous and isotropic universe, the possible cause of change of the rate of the
expansion of the universe, from deceleration to acceleration and vice versa, is given.
It is shown that the dark sector of the matter-energy may point to the existence of
previously unknown forces acting in the universe, whose nature is quantum. The
model explains the accelerating expansion (inflation) in the early universe and a later
transition from the decelerating expansion to the accelerating expansion of the
universe from a single approach. It is demonstrated that the change of sign of the
quantum correction to the pressure generates primordial fluctuations of the energy
density (V.E. Kuzmichev, V.V. Kuzmichev).

o Kuzmichev V.E., Kuzmichev V.V. The expanding universe: change of regime.
arXiv:1406.1297 [gr-qc] (submitted).

o Kuzmichev V.E., Kuzmichev V.V. Quantum corrections to gravity in the
expanding universe. arXiv: 1411.5466 [gr-qc] (submitted).

PHYSICS OF PLASMA PROCESSES

Particle diffusion in a wave with jumping phase is studied. It is shown that
such a wave is involved into the resonance interaction with more plasma particles
than a regular wave, and thus can be used to accelerate and heat them. The evolution
of statistical characteristics of particle ensemble in a wave is calculated numerically
for various types of phase jumps. A strong dependence of the intensity of heating on
the type of phase jumps is found. (Acad. of the NAS of Ukraine A.G Zagorodny,
V1. Zasenko, O.M. Chernyak).

e Zasenko V.1, Zagorodny A.G., Chernyak.O.M., Particle diffusion in a wave
with randomly jumping phase, Problems of atomic science and technology

(accepted).
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MATHEMATICAL MODELING

In the frame of the theory of economic equilibrium, the mechanism of the
recession phenomenon is proposed. The structure of economic equilibrium states in
the economic system depending on the structure of property, supply and demand is
described. The theorem of one to one correspondence between the state of economy
equilibrium under that total demand on the part of goods is strictly less then supply
and multiplicity of degeneration of equilibrium state is proved. It is shown that in
such a state of economic equilibrium the sale of surplus products does not occur.
Provided that such a set of goods is critical devaluation and falling asset values take
place. The criteria of such criticality is introduced. The proposed model is applied to
the analysis of the Ukrainian economy on the basis of input-output tables for 2011. It
is revealed that in 2011 Ukraine's economy was in a deep recession. (M.S. Gonchar,
A.S. Zhoshin, W.G. Kozyrsky)

o [onuap H.C., Koxun A.C., Kosvipckuti B.I'. O MexaHu3Me SIBJICHUS PELECCUH,

[Ipo6nemsbl ynpaBieHust 1 HHGOPMATUKH. (TIOJAHO JI0 APYKY)

COMPUTER SOFTWARE RESEARCH

Performance reliability of Basic coordination centre and Regional operation
centre has been secured. The core grid services that provide the functioning of grid
infrastructure of Ukraine (NGI UA) as parts of EGl.eu have been supported. New
grid services to provide integration to the European and world grid infrastructures
were implemented. (S.Ya. Svistunov)

Grid applications to diagnose the nature and degree of disorders by searching
for the clusters of permanent interaction level in evaluating diagnostic data obtained
by SCT, MRI and MR spectroscopy have been developed in collaboration with
experts of State Institution “Institute of Nuclear Medicine and Diagnostic Radiology”
of the National Academy of Medical Sciences of Ukraine. These grid applications
were integrated into the Web portal (Virtual Imaging Platform) that makes possible to
provide the scientific substantiation of practical recommendations to improve the
therapeutic process. (S.Ya. Svistunov)

Available methods and software have been studied with purpose to build the
integrated infrastructure for parallel computing, which consists of traditional grid
infrastructure and cloud infrastructure, and to provide a user-friendly interface for
access to the resources. The standard cloud infrastructure to perform the numerical
calculations was built on the BITP cluster using OpenStack program.
(S.Ya. Svistunov)

SCIENTIFIC AND EDUCATION CENTER

The Research and Education Center of the BITP was established in 2000 in
order to involve the talented young people into research. The main goal of the Center
is to implement continuous system of education for the gifted youth. The education
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system consists of three interrelated parts: educational work with students of leading
physical and mathematical schools, students of physical faculties of universities and
postgraduate students of the institutes and universities that conduct research on
theoretical and mathematical physics.

In 2014 the Center organized nine popular science lectures on advances in
modern fundamental physics in leading physical and mathematical high schools in
Kiev. The Center regularly conducted optional courses on physics and mathematics
for students of high schools. In this year the Center also held and financially
supported Experimental Physics Team Olympiad for students of physical and
mathematical high schools in Kyiv.

The Center conducted three cycles of optional seminars on theoretical physics
and higher mathematics for students of the 1%, the 2" and the 3™ courses of Physical
Faculty of Taras Shevchenko National University of Kyiv. About 50 students attended
the seminars. The scientific seminar on mathematical physics for students of the 4™ and
the 5™ courses has been conducted regularly under supervision of Dr. M.Z. Torgov.

In 2014 in collaboration with the The Lebedev Physical Institute of the Russian
Academy of Sciences the Center organized the International school for students and
young researchers “Integrability in modern quantum field theory”, February 3-9,
2014, Moscow.

A series of activities has been organized for students Physical Faculty of Taras
Shevchenko National University of Kyiv as part of the Bogolyubov Program of
collaboration JINR-Ukraine:

e XII International School on Theoretical and Mathematical Physics. JINR,

Dubna, May 1-10, 2014;

e Workshop on Condensed Matter Physics “Quantum Theory of Contact and

Coulomb Blockade”. BITP, Kyiv, November 8-10, 2014;

e Workshop on Condensed Matter Physics “Theory of Percolation and Fractals”.

BITP, Kyiv, November 3-5, 2014;

e Workshop on Mathematical Physics “N = 2 SUSY gauge theories and AGT-

compliance”. BITP, Kyiv, October 24-26, 2014.

SCIENTIFIC PUBLICATIONS

Books: 5

o Zagorodny A.G., Cheremnykh O.K. Introduction to Plasma Physics. Kyiv.
Naukova Dumka, 2014. — 696 p.

e Zagorodny A.G., Borovska O.M., Svistunov S.Ya, Sinitsyn I.P., Rodin Ye.S..
Building of Information Security Complex System in National Grid
Infrastructure of Ukraine. Kyiv. Stal, 2014. — 374 p.

e Bonca J., Kruchinin S. (Eds.). Nanotechnology in the security systems.
Proceedings of NATO ARW, Springer, 2014. — 285p.

o Dzhezherya Yu.l, Reshetniak S.O., Kruchinin S.P. Field theory. Tasks solution.
Study Guide, Publishing House of the National Aviation University, 2014. —
160 p.
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e Posudin Yu., Grytsai V. Biophysics of water environment, Kyiv, National
University of Life and Environmental Sciences of Ukraine, 2014. — 127 p.

Papers in Journals: 191
in Ukrainian Journals — 41,
in Foreign Journals — 150.

PRIZES AND AWARDS

State Prize of Ukraine for Science and Technology 2013
Belokolos E.D., Brizhik L.S., Zolotaryuk O.V., Zolotaryuk Ya.O.,
Ivanov B.O., Kivshar Yu.S., Kovaliov O.S., Kolezhuk O.K., Yampolsky V.O. — for a
series of works “Nonlinear waves and solitons in condensed matter physics”.
(the Order of the President of Ukraine on August 23, 2014)

O.S. Davydov Prize of the NAS of Ukraine

Lev B.I., Gaididei Yu.B., Stasyuk IV. — for a series of works “The theory of
dynamical and stochastic properties of condensed systems with competing
interactions”.

Prize of the President of Ukraine for Young Scientists for 2014
Viasii N.D., Gamayun O.V., Slobodeniuk A.O., Kukhtaruk S.M. — for a series of

works “Features of electronic properties of low-leading systems in external fields”.

CONFERENCES

e Seminar “Problems of Theoreticl Physics” dedicated to the memory of
0O.G. Sytenko. Kyiv, February 14, 2014.

e Seminar dedicated to 75-th anyversary of A.U. Klimyk. Kyiv, April 15, 2014.

e 6-th International Conference “Physics of Liquid Matter: Modern Problems”
(PLMMP-2014). Kyiv, May 23-27, 2014.

e International Conference and School on Plasma Physics and Controlled Fusion.
Kharkiv, September 15-18, 2014.

e Seminar “Problems of Statistical Physics and Physics of Liquids™ dedicated to
70-th anyversary of V.Ya. Antonchenko. Kyiv, September 17, 2014.

e School and Workshop “New Trends in High-Energy Physics and QCD”. Natal,
Brazil, October 21 - November 6, 2014.

e Young scientists conference “Problems of Theoretical Physics” dedicated to
105-th anniversary of M.M. Bogolyubov. Kyiv, November 25-27, 2014.

e Davydov Readings. Kyiv, December 29, 2014.
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