O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0215U000595

Jep>kaBHUH peecTpauiliHUI HOMeP: 0110U006262

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 06-03-2015

II. Etran BukoHnauus JiP
Homep erany: 5

HasBa eTamny. OnToMexaHika HaHOYACTOK, HAHOKOJIOI/IB, aTOMHUX Ta MOJIEKYJISPHUX KJIACTEPiB, aTOMHUX

CUCTEM.
ITouyaTok eramy: 03.2014
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442396594, 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 324.5




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTryHi, €JIEKTPOHHI Ta CIiHOBI SIBUIIA B HAHOCTPYKTYPax METaJIE€BOi, HAIliBIIPOBIHUKOBOI Ta OPraHiYHOI IPUPOJM.

Ha3sBa po6oTH aHIJIilICbKOIO:

Optical, electronical, and spin phenomena in the nanostructures of metallic, semiconductor, and organic nature.

PedepaT ykpaiHCbKOIO:

3anponoHOBaHO Ta peali3oBaHO e(QEeKTUBHUI OPraHiYHMI NI0JIbOBU (POTOTPAH3UCTOP HA OCHOBI
HAHOCTPYKTYPOBAHOrO LIApy HaMiBIIPOBiZHUKOBOrO QynepeHy C60. BuBuena npupozna ¢poTo TpaH3UCTOPHOTO
eeKTy, sIKUil IPOSIBJISIBCS B CBITJIOIHIyKOBAaHOMY 3CYyBi IIOPOrOBOi HAIIPyry TPaH3MCTOPA B OiK Bifl' €eMHUX 3HAU€Hb.
BcraHoBI€HO, M0 (OTOYYTIMBICTD BUHUKAE JIMIIE B IPUCTPOSIX i3 BEPXHIM I10JIOXKEHHSIM 3aTBOPY, TOOTO KOJIU
IieJIEKTPUK 3aTBOPY (MapilieH) TepMiYHO HAaHOCUBCS NOBEPX (yHKLiOHaNbHOro mwapy C60, Ta BOHA [IOB'I3aHa i3
IIOSIBOIO BiJILHUX PAVIKaJIiB B PE3YJIbTaTi CIOHTAHHOI XiMiYHOI peakuii Mk Mosiekyiamu C60 Ta MOHOMEpPaMU
napisieny min yac nostimepu3aunii. [TokasaHo, 10 MOHOIIOJIIPHA IPUPOAA 3apA0BOro TPAHCIIOPTY B
(oToTpaH3UCTOPI HA OCHOBI HAHOCTPYKTYPOBaHOTO mapy pynepeny C60 3ade3neuye nigcuaeHHs GOTONPOBIAHOCTI
~2700, 1o € BTpUYi BUILOIO, HIX Y KPEMHi€BUX POTONIETEKTOPIB. , Ta OibLI HiX B JECSITh PasiB BUILOIO, HDK
MakCHMaJlbHa BEJIMYMHA, 1110 OIy6JIiKoBaHa 10 CUX Hip AJ1s1 opradiyHux ¢poTtoneTekTopis. OTpuMaHa 4yTIUBICTD
dororpanaucropa ~1000 A/W e BTpuui BUILOIO, HIK J151 KPDEMHIEBUX [I€TEKTOPIB Ta MOCTYIAETHCSI JIALIE
3HAYEHHSIM B I€TEKTOPAX HAa OCHOBI KBAHTOBUX TOUOK PbS. Pe3ysbTaTil CTBOPIOIOTh 6a3uc [AJ1s1 peaisaii

BUCOKOe(EKTUBHUX OPTraHiYHUX (POTOIETEKTOPIB Ta €JIEMEHTIB OIITUYHOI ITaM 'sTi.

Pedepar aHr1ilicbKOIO:

The efficient organic field-effect transistor based on the nanostructures layer of the C60 semiconductor fullerene
is proposed and implemented. The nature of the photo-transistor effect is studied which is manifested in the light-
induced shift of the threshold transistor voltage toward the negative values. It is established that the photo-
sensitivity appears only in the devices with top position of the gate, i.e., when the gate dielectric (parilene) was
thermally deposited over the functional layer of C60, and it is caused by appearance of the free radicals in
consequence of the spontaneous chemical reaction between the C60 molecules and the parilene monomers in the
course of polymerization. It is shown that the monopolar nature of the charge transport in the photo-transistor
based on the nanostructured fullerene C60 layer provides amplification of photoconduction by ~2700 which three
times as high than in the silicon photodetectors and ten times as large as compared to the maximal value published
so far for the organic photo-detectors. The obtained photo-detector sensitivity ~1000 A/W is three times as large
in regard to the silicon detectors and is worse by parameters only in regard to the detectors based on the PbS
quantum dots. The results form basis for implementation of the high-efficiency organic photo-detectors and
optical memory cells.

Ingexc YIK: 537.311.322, 537.311.322

Koau TemaTHYHHUX PyOpHK: 29.19.31

KepiBHHKH po6OTH

BiacHe IlpizBume Im'a I10-6aThKOBI: [TopomnH Bonopumup Mukonaiosid
HaykoBui CTyIiHb:

BueHe 3BaHHSA:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: EkcriepuMeHTasIbHi JaHi Ipo 0COBIMBOCTI MPOITYCKAHHS J1a3€PHOTO
BUIIPOMIHIOBaHHS TOHKMMY HaHOCTPYKTYPOBAaHVMMMU IJIiIBKAMM KapOifly KpPEMHIIO pi3HUX NOJiTUIiB. Pe3ynbratu
IOCJIiIKeHHS CTPYKTYPU HaHOpeJibeda OBEPXOHb TYyroIyIaBKUX MeTasliB i HaniBnposigHukis (Ti, W, Mo, Cu, Si, Ge,
i fp.), onpoMiHeHUX PEMTOCEKYHIHUMU JIA3€PHUMH iMITyJIbCaMU Ta ii 3a/1€5KHICTh BiJl peXXUMY ONPOMiHEHHS

(HenepepBHUIA, CKAHYBAHHSI JIA3€PHOT0 IPOMEHS 10 TOBEPXHI).

Hassa HTII aHr/1ilicbKOO: The experimental data on the peculiarities of transmission of the laser radiation
by the thin nanostructured silicon carbide films of different polytypes. The results of surface nano-relief
investigations for the refractory metals and semiconductors (Ti,W, Mo, Cu, Si, Ge etc.), irradiated by the femto-
second laser pulses and their dependence on the irradiation regime (continuous, laser beam scanning over the
surface).

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:

OTpumaHi pe3yJbTaTH:

l'asmy3b 3acTocyBaHHs: 73.10.1 locnimkeHHs i po3pOGKY B Tajty3i IPUPOIHUYMX HayK.
PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Busasneno ebekr onTudyHOro 06MeKEHHS iHTEHCUBHOCTI HAHOCEKYHIHUX JIA3EPHUX IMITyJIbCIB
HAaHOCTPYKTYPOBaHMMHM ILJIiBKaMU Kapbiny KpemHilo. [TokasaHo, 1110 iHTEHCUBHICTb OOMEXKEHHSI 3aJI€5KUTH Bif
OOBXKWHU XBUJI i 1711 =532 HM ctaHoBUTS 106 106 BT /cMm2, a 1yt =1064 HM - 106 107 BT /cM2. BCTaHOBIEHO TOHKA
CTPYKTypa HaHOpeJbe(da TOBEPXOHb TYTOIIJIAaBKUX METAJIiB i HaIiBIIPOBiAHMKIB, OIIPOMiHEHHUX JIa3€PHUMU
iMITyJIbCcaMu: OKPiM BiloMOi IIepioAUYHOI CTPYKTYPU I10JI0C, IIPOSIBIISIIOTHCS i 6ibI APiGHI BIIOPSIKOBAHI CTPYKTYPU
B BUIJISAJIi TPbOXMIPHUX I'PaHyJl 3 cepeiHiM po3Mipom 40 HM, SIKi BKJIIOYAIOTh B c06i ~ 10 HAHOYACTUHOK 3 CEpPeIHIM

po3Mipom ~ 8 HM.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 5 poxis.
3aKiHYeHHs eTamy:
Cno>xuBaui npo,uyKuii': HaykoBo-gociigHi iHCTUTYTH, BULL HaBYaJIbHI 3aKJIAN.
IlepcrieKTHBHI PUHKH: Vkpaina, kpainu CHJI, 3apy6ixHi Kpainu.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€KOHOMiYHE OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

L. I. Fishchuk, A. Kadashchuk, S. T. Hoffmann, S. Athanasopoulos, J. Genoe, H. B?ssler, A. K?hler, Analytic Model of
Hopping Transport in Organic Semiconductors Including both Energetic Disorder and Polaronic Contributions,
AIP: Conf. Proceedings, 1610, p. 47 (2014); 1. I. Fishchuk, A. Kadashchuk, S.V. Novikov, J. Genoe, N. S. Sariciftci, H.
Sitter, and H. Bassler, "Origin of electric field dependence of the charge mobility and spatial energy correlations in
C60-based field effect transistors”, Mol. Cryst. Lig. Cryst., 589, pp. 18-28 (2014); R. Ahmed, A. Kadashchuk, C.
Simbrunner, G. Schwabegger, M. Havlicek, E. G?owacki, N. S. Sariciftci, M. A. Baig, and H. Sitter, Photosensitivity of
top-gate C60 based OFETs: Potential applications for high efficiency organic photodetector, Org. Electr., 15, pp.
175-181 (2014); R. Ahmed, A. Kadashchuk, C. Simbrunner, G. Schwabegger, M. A. Baig, and H. Sitter, Geometrical
structure and interface dependence of bias stress induced threshold voltage shift in C60 based OFETSs, ACS
Applied Material and Interfaces, Vol. 6, 15148-15153, (2014).

X. 3aKkJII04Hi BiZzoMoOCTi

KepiBHHUK I0pHIHYHOI 0COOH sAnenko Jleownin IleTposud
IlepeJtik 0Cci0O-BHKOHABILiB

Baxnin Onexkcangp KOpiftoBuy

Kapamyk AHnpiii KOCTSHTMHOBUY.

[Topomun Bononumup MukosanoBuy

®imyk IBaH IBaHOBUY

BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBuuk Bigzainy YKpIHTEI mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI




