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NepioANYHUX NTOBEPXOHb Pe30HATOPY i QYHKIIOHATBHUX MeTaMaTepiasliB Ta ONMC MarHiTHUX CTaHIB PiBHOBAru if pejlakcaliiiHux
MIPOLIECIB Y BUCOKOCIIIHOBUX MarHeTrKax. ExcriepyuMeHTanbHe BUSHAYEHHS CTPYKTYPHUX Ta KOMITO3ULIMHUX XapaKTEPUCTUK
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(ro;10BHMMU PO3NOPSIAHMKAMU OI0TIKETHUX KOIITIB Ha poBeaeHHs HIIKP)
KIIKBK: 6541030

Hampsim ¢inancyBanss: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS
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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTH (YKp)

PO3BUTOK HAayKOBUX OCHOB BUKOPHUCTAaHHSI CTPYKTYPHO CKJIaAHMX (YHKLIOHAJIbHUX MaTepiajiB i cepeloBull, Y aJbTePHATUBHIN

eHepreTulli Ta pecypcosbepeskeHHi

HasBa po6oTH (aHrJ1)

Development of scientific bases of application of structurally complex functional materials and media in alternative energy and

resource saving.

Pedepar (ykp)

Merolo HJIP € OTpMMAaHHSI HOBUX TEOPETHUYHUX I EKCIIEPUMEHTAJIbHUX PEe3yJbTaTiB 3 (YHIAMEHTAJIbHOro ¢Qi3UYHOro
OOI'PYHTYBaHHSI €KOJIOTIYHO YMCTUX, €HEProeeKTUBHUX i PeCypCO3aolaKYIOUUX METOJIB OJep>KaHHS CTPYKTYPHO-CKJIaHUX
(dyHKIiOHANBbHUX MarTepiajiB aJbTE€PHATUBHOI €HEepreTHKH, NPOTHO3YBaHHS M ONTUMi3alii iX BiacTMBOCTEN Ta pafiauiiiHoi
CTifikocTi Ta iX 3ajiydeHHs! [0 iHHOBALiMHUX TEXHOJIOTiI €Hepro- Ta pecypco3bepexeHHs. Meromamu 6GaraTomacmTabHOro
KOMITIOTEDHOTO MOJIEJIIOBaHHS JOCHIIKEHi OKUCJIeHHS, Kopo3sis 1 papiauiiHa ¢dopmo3Mina sxgepHux rpaditiB  ang
BACOKOTEMIIEPATYPHUX PeakTopiB IV TMOKOJIiHHA. 3HaiOeHuil BIUIMB Ta30JMHAMIKM OKKC/IOBaYa Ha MIBUJKICTb OKHUCJIEHHS
siepHUX rpaditis min eseKTpoHHUM orpoMiHeHHSM. [To6ynoBaHa HOBa (pakTaabHa MOJENb IIOPUCTUX SIOEPHUX rpadiTiB pizHUX
MapOK, fIKa JO3BOJIMJIA MOJENIOBATU KiHETUKY iX OKUCJIEHHS 11 KOpPO3ii MeTofoM KiHeTnyHOro Monte-Kapio. ExcriepumeHTanbHi
IaHi 3 po3MipHUX 3MiH simepHUX rpadiriB mim peakTopHUM ONpoMiHEHHSIM (EHOMEHOJIOTIYHO OIMHMCaHi HOBOI0O KiHETUYHOIO
MOJIEJIJIIO i3 3aCTOCYBaHHSM Iifxomy Teopii (a30BUX IEPETBOPEHb y BipTyasbHUX CcepefoBuinax. JlociimkeHi nucunaTuBHI i
CEJIEKTUBHI BacTUBOCTI BYU-CTpPyKTypm TeparepuoBoro ripoTpoHa majs 6iodi3uku i MegunuHM i HafaHi pekomeHpanii 3
ONTHMI3alii KOHCTPYKLii pEe30HaTOpy LUIIXOM IIO3OBXHBOTO TrodpyBaHHS, 3aCTOCYBaHHS KepaMiYHMX IIOKPUTh Ta
(pyHKLUiOHANBHUX MeTamaTepianiB. TeopeTUYHO PO3IJISIHYTI NEePCIEeKTUBU 3aCTOCYBaHb BUCOKOCIIHOBUX MArHETHKIB 3i criHOM 1 i
3/2 i Ha 06a3i ramMinbTOHOBA MigXOH4y HafaHWi omuc (Ha3oBUX CTAHIB PIBHOBArM M HEPIBHOBAXHMX MNPOLECIB IOA0 PiBHSAHL iX
IMHAMIK¥, CIEKTPiB KOJIEKTMBHUX 30yIDKEHDb i SIBUI peJslakcalii. MeToJamMy pEeHTTe€HOCTPYKTYPHOTO aHajli3y i €JIEeKTPOHHOI
MIKPOCKOIii BHCOKOrO PpO37il€eHHS BIHEpIIE [OBELEHO, IO y TEPMOBAaKyyMHill YCTaHOBLi WUISIXOM OO'€IHAHHSI NPOLECY
BaKyyMyBaHH4 i MIBUAKICHOrO TEPMIYHOTO HarpiBaHHs € MOJJIMBUM OJ€p>KaHHS HAaHOJAMCIIEPCHOTO Byrjewli (HaHorpadiry) 3i
3MiHEHUM CTPYKTYPHUM CTQHOM, IIOKPAIIE€HOIO JUCIEPCHICTIO Ta HASIBHICTIO 6araTomapoBUX HAHOTPYOOK i PyrepeHo-nonibHux

yTBOpPEHb po3Mipamu y 10-40 HM.
Pedepar (aHrI)

The research goal is the obtainment of novel theoretical and experimental results considered as a fundamental physical basis of
environmentally friendly, energy efficient and resource saving methods of production of structurally complex functional
materials for alternative energy, prediction and optimization of their properties and radiation resistance, and their involvement
in innovative energy and resources saving technologies. Oxidation, corrosion and radiation forming of nuclear graphites for high
temperature GenlV reactors were studied by multiscale computer modeling methods. The oxidant gas dynamics effect on the
nuclear graphite oxidation rate under electron irradiation was revealed. A new fractal model of porous nuclear graphite of
various grade was built and allowed simulations of its oxidation and corrosion kinetics using the kinetic Monte Carlo method.
Experimental data on the dimensional changes of nuclear graphite under reactor irradiation were phenomenologically described
with the new kinetic model based on the virtual media phase transitions theory. Dissipative and selective properties of the RF



section of the THz gyrotron for biophysics and medicine were investigated; this resulted in recommendations for a resonator
design optimization by its longitudinal corrugation, application of ceramic coatings and functional metamaterials. The
application prospects of high spin 1 and 3/2 magnetics were studied theoretically in a Hamiltonian approach, both phase
equilibrium states and non-equilibrium processes were described in terms of dynamics equations, collective excitation spectra
and relaxation phenomena. By means of the X-ray diffraction and high resolution electron microscopy, it was first proved that
the thermal-vacuum (evacuation plus rapid heating) device is capable to obtain the nano-dispersed carbon (nanographite) with
altered structure, improved dispersion and the presence of multiwalled nanotubes and fullerene-like formations sized to 10-40
nm.

Ingexc YIK: 539.16, YK 539.1.01...04, 539.16, 621.038.83.002

Kozu temaruynux py6puk HTI: 29.15.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykii (ykp): HoBi TeopeTnyuHi Mozesi Kopo3iiiHoi noBeiHKY rpaditis 17151 peakTopiB IV MOKOJIIHHS Mij], OTPOMIiHEHHSIM
Hassa npoaykuii (aurui): New theoretical models of the corrosion behavior of the GenlV reactor graphites under irradiation
OuikyBaHi pe3yybTaTi: MeTonu, Teopii

T'anyss 3acrocyBaHHS: JoCIIiI)KEHHS Ta PO3POOKHU B rajysi NpUPOJHUYMX Ta TEXHIYHUX HAYK

Onuc npozykuii (ykp): [lo aHanizy npiopureTHrx ekcriepumMeHTanbHux ganux HHL XTI 3actocoBaHuii MeToy,
6araTomacImTabHOro KOMITIOTEPHOTO MOJIEIIOBAHHS 3 BUKOPUCTAHHSIM OPUTiHAJILHUX U BiJIbHO PO3IIOBCIO/IKYBAaHUX ITPOrPAMHUX
3aco06iB. [To6yzmoBaHa KOMITIOTEPHA MOJI€JIb KAMEPU OKHCJIEHHSI 3pPa3KiB siIepHUX IrpaditiB i €J1IeKTPOHHMUM ONIPOMiHEHHSIM Ha
npuckopioBadi ELIAS i 3HaliieHui1 BIIJIMB ra30JMHAaMiK1 OKUCJIIOBaya Ha MIBUAKICTb OKMCJIEHHS. 3allpOIIOHOBaHAa 1
iMniemeHTOBaHa HOBA paKTaybHA MOZENb IOPUCTHUX SIAEPHUX rpadiTiB, sKa J03BOJIMIIA MOZEIIOBATH KiHETUKY iX OKMCIIEHHS i
Kopo3ii MeTogom KiHeTnyHOro MonTe-Kapso. EkcrieprMeHTanbHi 1aHi 3 po3MipHUX 3MiH siiepHOro rpadity mig peakTopHuM
OTIPOMiHEHHSIM 3 YCIIiXOM OIMCaHi HOBOIO KIHETUYHOIO MOZEJIII0 Ha OCHOBI Mifixoy Teopii ¢pa30BUX IepeTBOPeHb y BipTyaIbHUX
cepenoBUIIAX. Pe3yIbTaTH MOSICHIOIOTh CIIOCTEPEsKEH] eMITipUYHi 3aKOHOMIPHOCTI, CKJIaZlyTh BHECOK 110 6a3u 3HaHb MATATE 3
BJIACTMBOCTE! OIPOMiHEHHUX SIE€PHUX IpadiTiB Ta 3aCTOCOBYIOTHCS Y IJIAHYBaHHI [MOAJIBIIMX iMITaLlilHUX OMPOMiHEHb Ha
npuckopioBauax HHI XOTI. Pezepsom ninsuieHHs: KK] i celeKTUBHUX BIACTUBOCTEH KOHKYPYIOUUX MOJ], I€PCIEKTUBHUX 115
3acToCyBaHb y 6ioQisuli i MeanyHil AiarHocTuLi AXepen cyominimerpoBoro HBU-BUNpoMiHIOBaHHS — TeparepLoBUX
ripOTPOHIB — € BUKOPUCTAHHS Y KOHCTPYKLISIX iX PE30HATOPIB iHHOBaLiTHMX (YHKIiOHAIbHUX MaTepiais. IIIIsSX0M YMCI0BOTO
MOJIEJIIOBAHHS IOCTIIKEH]i CEJIEKTUBHI BaCTUBOCTI rodppoBaHoi BU-CTpyKTypu ripoTpoHa Ha Ipyriii rapMOHilli IUKJIOTPOHHOI
YacCTOTH i BIleple OKa3aHo, 110 OMi4Hi BTpaTU NOTYKHOCTI [71s1 MOZ, B TOPOBAaHOMY XBUJIEBOZ] MOLiOHI 4O TaKUX y
UMJIIHIPUYHUX METAJIIEBUAX XBUJIEBOJAX 3 Ai€JIEKTPUYHUM KEPAMiYHUM MTOKPUTTSIM. 3HANIEHO, 1110 iIHHOBALiMHI TOKPUTTS,
3po6JieHi 3 MeTamaTepiasiB 3 MEHIIO 32 OAVHUIIIO JIieJIeKTPUYHOI0 MPOHUKHICTIO, 3aTHI 6YTH BUKOPUCTaHi 0 OMIYHOI ceseKuii

MO/ i 3MEHILIEHHS BTPAT MOTYKHOCTI Ha CTiHLi pE30HATOPY.

ConjianpHO-eKOHOMIYHa cnpsimoBaHicTk HTII: ExoHOMIst eHepropecypciB, EKkoHOMist maTepianiB, 3MeHIIEHHS 3HOCY 00J1aiHaHHS
Cragis 3aBepmenocti HTII: 3git mo HIJIKP

Buposaz>xkenns: HTII: He BipoBamkeHO

CTpoKH BIPOBaJKEHHS:

Bupo6uuk npoaykuii: HHLI "XOTI"

Cnosxkuavi npoaykuii: HHI] XOTI HAH Ykpainu, MATATE, IPE HAH Vkpainu (m. XapkiB), YHiB. Oykyi (SInoHis)

IlepcnexkTuBHi puHKU: €C, @paniiis, Benuka Bpuranis, CIIA, HimewyuunHa, [lIBeiinapis, SnoHis

IIpaBa iHTe/IEKTYasIbHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP

HTII 2

HasBa npoaykii (ykp): HoBi GQyHKIIiOHaMBHI MaTepiany [1j1s1 TeparepLoBUX [ipOTPOHIB 3 OKPAIEHUMU CEJIeKTUBHUMHU



BJIACTUBOCTSIMU
Hassa npoaykuii (aurJi): New functional materials for terahertz gyrotrons with improved selective properties
OuikyBaHi pe3yybTaTi: MeTonu, Teopii

T'anyss 3acrocyBaHHS: JOCIiIKEHHS Ta PO3POOKY B rajy3i NpUPOJHUYMX Ta TEXHIYHUX HAYK

Onuc npozykuii (ykp): o aHanizy npiopureTHux ekcriepumMeHTanbHux ganux HHL XTI 3actocoBaHuii MeToy,
6araTomMaciTabHOro KOMITIOTEPHOTO MOJE/IIOBAHHS 3 BUKOPUCTAHHSIM OPUTiHAJILHUX U BiJIbHO PO3IIOBCIO/IKYBAaHUX [TPOTPAMHUX
3aco06iB. [To6yzmoBaHa KOMITIOTEPHA MOJI€JIb KAMEPU OKHCJIEHHSI 3Pa3KiB siIepHUX IrpaditiB i €71IeKTPOHHUM ONIPOMiHEHHSIM Ha
npuckopioBaui ELIAS i 3HaliieHuii BIIJIMB ra30MHAaMiK1 OKUCJIIOBaya Ha MIBUAKICTb OKMCJIEHHS. 3allpOIIOHOBaHAa !
iMIiemeHTOBaHa HOBA paKTaybHA MOZEJb IOPUCTHUX SIAEPHUX IpadiTiB, sKa J03BOJIMIIA MOAEIIOBATH KiHETUKY IX OKHCIIEHHS i
Kopo3ii MeTogom KiHeTnyHOro MonTe-Kapo. EkcrieprMeHTanbHi 1aHi 3 po3MipHUX 3MiH siiepHOro rpadity mig peakTopHIM
OTIPOMiHEHHSIM 3 YCIIiXOM OIMCaHi HOBOIO KIHETUYHOIO MOZEJIII0 Ha OCHOBI Mifixoy Teopii ¢pa30BUX IepeTBOpPeHb y BipTyaIbHUX
cepenoBUIIAX. Pe3yIbTaTH MOSICHIOIOTh CIIOCTEPEsKEeH] eMITipUYHi 3aKOHOMIPHOCTI, CKJIaZyTh BHECOK 110 6a3u 3HaHb MATATE 3
BJIACTUBOCTE! OIPOMiHEHHX SIIE€PHUX IpadiTiB Ta 3aCTOCOBYIOTHCS Y IJIAHYBaHHI [MO1AJIBINNX iMiTaLlilHUX OMIPOMiHEHb Ha
npuckopioBavyax HHI] X®TI. Pezepsom migBumenHst KK]] i ce€1€KTUBHUX BJIACTUBOCTEH KOHKYPYIOUMX MOJ, N€PCIEeKTUBHUX [1JIs1
3aCTOCyBaHb y 6ioQisui I MeanyHil AiarHocTULi AXepen cyominimerpoBoro HBU-BUNpoMiHIOBaHHS — TeparepLoBUX
ripOTPOHIB — € BUKOPUCTAHHS Y KOHCTPYKLISIX iX PE30HATOPIB iHHOBaLiTHMX (YHKIiOHAJIbHUX MaTepiais. IIIIsSX0M YMCI0BOTO
MOJIEJIIOBAHHS IOCTIIKEH]I CEJIEKTUBHI BJIaCTUBOCTI rodppoBaHoi BU-CTpyKTypu ripoTpoHa Ha Ipyriii rapMOHilli HUKJIOTPOHHOI
YaCTOTH i BIleplIe 0Ka3aHo, 10 OMi4Hi BTpaTU NOTYXHOCTI JJ1s1 MOZ, B TOPOBAaHOMY XBUJIEBOZ] MOiOHI 4O TaKUX y
LWJIIHIPUYHUX METAJIEBUAX XBUJIEBOJAX 3 Ai€JIEKTPUYHUM KEPAMiYHUM ITOKPUTTSIM. 3HAWIEHO, 110 iHHOBALiMHI TOKPUTTS,
3po6JieHi 3 MeTamaTepiasiB 3 MEHIIO 338 OAVHUIIIO JIieJIeKTPUYHOI0 MPOHUKHICTIO, 3aTHI OYTH BUKOPUCTAHi 0 OMIYHOI ceseKuii

MO/ i 3MEHILIEHHS BTPAT MTOTYKHOCTI Ha CTiHLi pE30HATOPY.

ConjianpHO-eKoHOMIYHa cpsimoBaHicTk HTII: ExoHOMIst eHepropecypciB, EkoHoMist maTepianiB, 3MeHIIEHHS 3HOCY 00J1aiHaHHS
Cragis 3aBepmenocti HTII: 3git o HAJIKP

BnposazykenHsa HTII: He BnpoBamkeHO

CTpoKH BIPOBaJKEHHS:

Bupo6uuk npoaykuii: HHLI "XTI"

Cnosxkuavi npoaykuii: HHI] XOTI HAH Ykpainu, MATATE, IPE HAH Vkpainu (m. XapkiB), YHiB. ®ykyi (SInoHis)

IlepcnexkTuBHi puHKU: €C, @paniiis, Benuka Bpuranis, CIIA, HimewunHa, [lIBeiinapis, SnoHis

IIpaBa iHTeJIEKTYaJIbHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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