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J>kepesia piHaHCYBaHHS
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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

DyHOamMeHTaNbHI JOCIIAXKEHHS CTPYKTYpU Ta (I3MYHUX BJIACTMBOCTEM HAZNPOBIIHMKOBUX, MArHiTHUX i HamiBNpOBiIHUX
MarepiaJis, O NEPCIEKTUBHI [J151 CTBOPEHHS HOBUX NPUJIAJIB Ta CUCTEM aTOMHOI €HEPTreTUKH, 30KpEMA JIJI TPAHCIIOPTYBaHHS,

NepeTBOPEHHS Ta Hakonr4yBaHHs eHeprii AEC Ykpainu

Ha3sBa po6oTHu (aHrJI)

Fundamental researches of structure and physical properties of superconducting, magnetic and semi conducting materials with
the special physical descriptions, perspective for application in atomic industry of Ukraine

Pedepar (yxp)

3a Etaniom 7 oTpuMaHi HacTynHi OCHOBHi pe3ysbratu 1. BusiBnieHi edextu eBoonii KPUCTANIYHOI CTPYKTYPH U €JIEKTPOOIIOPY
BCS-napmposiganka MgB2 mig, mielo monao c1abkux TepMiYHMX i pafianiiiHux BriuBiB. 2. Ha mifcTaBsi pesysbTatiB AOCTIIKEHb
€BOJTIOL{l KPUCTATiYHOI CTPYKTYpPH 1 eJeKTPOo(di3sMyHMX BJIACTUBOCTEH IIif Ji€0 ONPOMIHEHHS €JIEKTPOHAMM BCTaHOBJIEHI
IpyUpoja Y MexXaHi3MM pafialiflHAX YHIKOIXeHb Npu omnpomiHeHHi BCS-HagnposigHuka MgB2 BHCOKOEHEPreTUYHHUMU
€JIEKTPOHaMU: TI0sIBa BakaHCiil B B- B -honeycomb mapax kpucraniunoi rpatku . 3. [lokasaHe, m0 3MEHIIEHHS 3aCeIeHOCTi B-
nosuuin B B-B- mapax kpucrasniunii rpatku MgB2 npuBoauTh 10 3HMKEHHS €HEprii IBOBUMIPHUX ?-3B'S3KiB B - B, a, oTxe, 1 10
3BY)KEHHS "BeJIMKOI" eHepreTuyHoi WinHu ?? Ha nosepxHi epmu, 3 KOO MOB'SI3aHA BiJHOCHO BHCOKA KPUTHYHA TeMIlepaTypa
LIbOTO HAANPOBiAHMKA. 4. YCTaHOBJIEHE, W0 MPUKJIANEHHS IOMIPDHO CWIbHMX MArTHITHUX IOJIiB NMPUBOAUTb NO 3HUKEHHS
KpUTU4HOI TemriepaTypu BCS-HannposigHuka MgB2 i 1o po3mupeHHs HaAIIPOBiIHOrO nepexoy. 5. Yieplile BusBIeHi aHoMartii
3QJIEXKHOCTE IapaMeTpiB KPUCTAIIYHOI TpaTKM I IHTEHCHMBHOCTI PEHTTeHIBCbKUX iHTepdepeHLiil i enexkrtpoonopy BCS-
HAANPOBiIHUKA MEB2 Bil 103K €JEKTPOHHOIO OIPOMIHEHHS, IO CBiYaTh IPO IIPOTIKAHHSI €JIEKTPOHHOIO TOIIOJIOTiYHOrO

nepexofy Ipu 3MiHi 3acesieHocTi B-migrpatku MgB2 y pesysbTati yrBopeHHs BakaHciil. Ctop. - 32, Puc. - 17, Jlit. mxeper. - 53.
Pedepar (aHrI)

For Stage 7 on the following main results 1. Effects of the evolution of the crystal structure and electrical BSS MgB2
superconductor under the influence of the relatively weak thermal and radiation effects. 2. Based on the results of studies of the
evolution of the crystal structure and the physical properties under the influence of electron irradiation established the nature
and mechanisms of radiation damage by irradiation BSS superconductor MgB2 with high-energy electrons: the appearance of
vacancies in the B-B-honeycomb layers of the crystal lattice. 3.Shown that a decrease in the population of positions in the V - V-
lattice layers MgB2 reduces energy dimensional ?-bonds V - V and, consequently, narrowing the "large" ?? energy gap at the
Fermi surface, from which associated relatively high critical temperature of the superconductor. 4.Found that the application of
moderately strong magnetic fields leads to lowering of the critical temperature of the superconductor MgB2 BSS, and the
expansion of the superconducting transition. 5. First discovered anomalies dependences of the lattice parameters and intensity
of X-ray interferences and electrical BSS superconductor MgB2 by electron irradiation dose, indicating the flow of electronic
topological transition when the population of B-sublattice MgB2 due to the formation of vacancies. Pp. - 32, Fig. - 17 Lit. ist. - 53.

Inpexc YIK: 669.296, 669.296, 537.312.62

Koau tremaruynux pyopuk HTI: 53.37.35.29
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1



Hasga npoaykrii (ykp): Po3po6ka ¢i3sn4yHrX OCHOB CTBOpPeHHS pagiauiiiHo crifikux BTHII Ha ocHosi BKIII-HagnposinHrka MgB2.

Hassa npoaykii (aurui): Development of physical principles of developing radiation-resistant HTSC-based BCS superconductor
MgB2.

OuikyBaHi pe3yJIbTaTH:
Tany3s 3acTocyBaHHS: ATOMHA EHEPreTUKA

Onuc npoaykuii (yKp): BusiBnieHi epektu eBosollii KpUcTamiyHoi CTPYKTYpH i1 enektpoonopy BCS-HannposinHuka MgB2 mig,
Jli€o 0710 C1abKUX TEPMIYHUX i pajiianiiHuX BIJIMBIB. YCTaHOBJIEHE, 0 MPUKIIAIEHHS IOMiPHO CUJIBHUX MarHiTHUX IOJIiB

NIPUBOAUTD [10 3HUKEHHS KpUTUYHOI TeMniepatypu BCS-HagnposigHuka MgB2 i 1o po3mMpeHHs HaANPOBIAHOTO MEPEXOTY.
ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragisa 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: BipoBazkeHO

CTpOKH BIPOBaJI>KE€HHSI. BU3HAYA€ 3aMOBHUK

Bupo6Huk npogykuii: HHL XOTI

CnoskuBayi mpoAyKuii: aTOMHA eHepreTuka

IepcnexTuBHi puaku: punku CHJ, CIUIA, fnoxii, HemeTunHu Ta iH.

IpaBa iHTeJIEKTYya/IbHOI BJIACHOCTI: 32 JOTOBOpaMU

®dopmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP
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1. V.V. Derevyanko, T. V. Sukhareva, V.A.Finkel , and Yu.N.Shahov, Effect of Temperature and Magnetic Field on the Evolution of a
Vortex Structure of the Granular YBa2Cu307 - ? High_ Temperature Superconductor, PHYSICS OF THE SOLID STATE 56, 4 , 649
(2014) 2. M.C. Cynrypos, B.B. JlepepsaHko, T.B. Cyxapesa, B.A. Qunkesns, 10.H. Illaxos, ITon/10XKu ¢ Ky6U4ecKoil CTPYKTypoOil [AJist
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Physical Properties of Materials at Low Temperatures under External Magnetic Fields . FM (y gpyui) 4. B.M. Apxasurtus, B.U.
Curin, 3epHOrpaHUYHOE BHYTPEHHEE TPEHUEe Me[l MUKDPOJIETMPOBAaHHON UTTpueM U ckanguem . KT (y npyui) 5. Haceka I0.M.,,
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Journal of Materials Science and Chemical Engineering, 2014 (y npyui). 8. B.A. Binoyc, B.M. Boesogin, B.€. Ctpenbuunskuii, C.1O.
Hinenko, O.B. Pubka, O.B. Masinos, B.B. Bacusnbes, O.A. Jly4aniHoB, O.M. PemetHsK, M.I. Inbuenko, B.€. KyTHiii, A.A. BepboBKiH,
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MapyBaTUX KOMIIO3UTIB [JIsl NMPOBIJHUX rajyseil mMamuHoOynyBaHHsi / Hayka Ta iHHoBauii. 2014. (y gpyui). 9. Borman E.A.,
IMupoxenko JI.A., Hakoneunsiit [I.B., Ppi6ka A.B., Caxuenko H.Jl. BiusiHue XMMUYeCKOM [1acCUBAIMU TOBEPXHOCTH BLICOKOOMHOT'O
CdZnTe Ha BosbTaMIepHbIe Xapakrepuctuky / Ximiuni Kapasinceki untanss, 2014. C. 215-216. (Te3u ponosiai.) 10. V. Sklyarchuk,
P. Fochuk, I. Rarenko, Z. Zakharuk, O. Sklyarchuk, Ye. Nykoniuk, A. Rybka, V. Kutny, A. Bolotnikov and R. B. James. Mechanisms of
through-passing dark current in Cd(Zn)Te semi-insulating crystals / SPIE-2014, San Diego, California, United States, 17-21
August 2014. (Tesu gomosizi.) 11. A. Zakharchenko, L. Davydov, A. Skrypnyk, A. Rybka, V. Kutny, M. Khazhmuradov, P. Fochuk, V.
Sklyarchuk, A. Bolotnikov, and R.B. James. Simulation of spectro scopic response of Cd(Zn)Te radiation detectors with a Schottky
diode. / Submitted to Conference on Hard X-Ray, Gamma-Ray, and Neutron Detector Physics XVI, part of SPIE Optical
Engineering + Applications (17 - 21 August 2014) San Diego, CA, USA. (Te3u ponosizi.)

8. 3BiTHa JOKyMeHTallisl

KinpKicTh cTOpiHOK B 3BiTi: 32
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