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Hasga erany: OniToMexaHika HAaHOYACTOK, HAHOKOJIOI/iB, aTOMHUX Ta MOJIEKYJISIPHUX KJIACTEPiB, aTOMHUX CUCTEM.
IToyaToxk erany: 03-2014

3akiHueHHs eTamy: 12-2014

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

Hassa oprasnisanii: [HctutyT ¢pisuku HAH Vkpainu

Kog, €PIIOY /IIIH: 05417302

IlizgnopsakoBaHicTk: HanioHanbHa akaieMis HayK YKpaiHu
Appeca: 03680, MCII, m.Kuis, npocnekr Hayku, 46
Tenedon: 525-12-20

E-mail: fizyka@iop.kiev.ua

3. BnacHuk peayabtatiB HIJKP (mpoaykirii)

Hassa opranizanii: [HcTuTyT ¢pisuku HarjjoHanbHOI akagemii Hayk YkpaiHu
Kog, €IPIIOY /IIIH: 05417302
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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOIPKETHUX KOIITiB Ha TpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hamnpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepesa piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMH eTan: 324.5 TUC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

OrnrturyHi, €JIEKTPOHHI Ta CIIIHOBI SIBUILA B HAHOCTPYKTYPaxX METAJIEBOI, HAIliBIIPOBIIHUKOBOI Ta OPraHidyHOI IPUPOAM.

Haspa po6oTH (aHrJ1)

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

Pedepar (yxp)

3anponoHOBAaHO Ta Peali3oBaHO €(PEKTUBHUM OPraHiYHMI NOJIbOBUN (POTOTPAH3UCTOP HA OCHOBI HAHOCTPYKTYPOBAHOTO LIApy
HamiBNpoBiZHMKOBOro  (QynepeHy C60. BuByeHa mnpupoga (GOTO TPaH3UCTOPHOTO €QEKTy, SKWAA TpOSIBISIBCS B
CBITJIOIH[yKOBAaHOMY 3CYBi IIOPOTOBOi HANpyrd TPaH3UCTOpa B OiK Bif'eMHUX 3HayeHb. BCTaHOBJEHO, MO (POTOUYTIUBICTD
BMHUKA€ JIMLIE B IIPUCTPOSIX i3 BEPXHIM IMOJIOKEHHSIM 3aTBOPY, TOOTO KOJIU i€JIEKTPUK 3aTBOPY (IapisieH) TEPMiYHO HAaHOCUBCS
noBepx QyHKLioHanmbHOTrO mapy C60, Ta BOHA MOB'SA3aHa i3 MOSIBOIO Bi/IbHUX PafiUKalliB B pe3yJsbTaTi CIOHTaHHOI xiMiuHOI peakiii
MiX Mosekysnamu C60 Ta MOHOMEpaMu HapisieHy mif 4ac nosimepusauii. [TokazaHo, O MOHONOJISIPHA NPUPOJA 3aPSLOBOrO
TPaHCIOPTY B (OTOTPAH3UCTOPi HAa OCHOBI HAHOCTPYKTypoBaHoro mapy ¢ysepeHny C60 3abesnedye mifcuIeHHs
¢oronposigHocTi ~2700, WO € BTPUYi BUILOI0, HIX Y KpeMHieBUX (POTOHETEKTOPIB. , Ta Oiyblll HIX B AECSITb PasiB BUILOW, HDK
MaKCHMajibHa BeJMYMHA, LIO OMNybJiKoBaHA MO CUX Mip MJs9 OpraHiyuHux Qoromerekropis. OTpuMaHa YYyTJIUBICTb
¢ororpanzucropa ~1000 A/W e BTpuui BUIOW, HDK [JI1 KPEMHi€BUX [JETEKTOPiB Ta IOCTYMAETbCSl JIMIIE 3HAUYEHHSM B
JIeTEKTOpax Ha OCHOBI KBAaHTOBMX TOYOK PbS. PesysnbTaTu CTBOPIOIOTH 6a3uc IjIsi peasizallii BUCOKOE(EKTUBHUX OpraHiuHUX

doTromeTeKTopiB Ta eJ1leMEeHTiB ONTUYHOI ITaM'sITi.
Pedepar (aHrI)

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.

Inpexc YIK: 537.311.322, 537.311.322

Kopau TemarnuHux pyopuxk HTI: 29.19.31
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HazBa npoaykii (ykp): EkciepyuMeHTasbHi fjaHi Ipo 0Co6IMBOCTI IPOITyCKaHHSI JIa36PHOTO BUITPOMiHIOBAaHHS! TOHKMMU
HaHOCTPYKTYPOBaHMMH IUTiBKaMU Kapo6ily KPEMHIIO Pi3HUX MOJITUIIB. Pe3ynbTaTy JOCIiIPKEHHS CTPYKTypU HAaHOpebeda
MOBEPXOHb TYTOIJIAaBKUX MeTaJliB i HaniBnposinHukis (Ti, W, Mo, Cu, Si, Ge, i p.), onpomiHeHUX HPEeMTOCEKYHIHUMU JIa3ePHUMU

iMmmysibcamu Ta i 3a71€KHICTD Bif pe>XKMY ONPOMiHEHHS (HeNepepBHUI, CKaHYBAaHHS JIA3€PHOTO MTPOMEHS IO NOBEPXHI).

Ha3sBa npoaykuii (aurJ): 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).
OuiKkyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHs: 73.10.1 locsipKkeHHs i po3pOOKY B rajysi IPUPOSHUYNX HAYK.

Onuc npozykuii (ykp): BusiBsieHo epekT onTHYHOro 0OMeXXeHHS iHTEeHCUBHOCTI HAHOCEKYHIHHX JIAa3€PHUX iMITyJIbCIB
HaHOCTPYKTYPOBaHMMH IUTiBKaMU Kapo6iny KpemHiio. [Toka3aHo, 0 iHTEeHCUBHICTb OOMESKEHHS 3aJI€KUTB BiJ] JOBXKUHU XBUJII i
1715t =532 HM cTaHoBUTh 106 106 Bt/cm2, a 1151 =1064 HM - 106 107 BT/CcM2. BCTaHOBJIEHO TOHKA CTPYKTypa HaHOpebeda
MMOBEPXOHb TYTOIJIABKUX METAJIB i HAMiBIPOBiJHVKIB, OMPOMIHEHNX JIA3€PHUMHU iIMITyJIbCaMU: OKPIiM BiloOMO]i epioANYHOI
CTPYKTYPH II0JIOC, TIPOSIBJISIIOTHCS | 6ibII IPi6GHI BIOPSAKOBaHI CTPYKTYPH B BUIJISIAI TPbOXMIPHUX TPaHyJI 3 CEPeAHIM PO3MipOM

40 HM, SIKi BKJTIOYAIOTh B CO6i ~ 10 HAHOYACTUHOK 3 cepeHiM po3mMipoM ~ 8 HM.
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: 3it o HIJKP

Buposagskenns HTII: BnposagkeHo

CTpOKH BIPOBAaJ>KEHHSI: 5 POKIB.

Bupo6HuK npoaykuii: InctutyT dizuku HAH Ykpainu.

CnoskuBayi npoaykuii: HaykoBo-gocnifHi iHCTUTYTH, BUILi HaBYaJIbHI 3aKIaH.
IlepcnexTuBHi puHKHU: YKpaina, kpainu CHJI, 3apy6iKHi KpaiHu.

IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 JOTOBOpamMU

®opmu Ta ymoBH nepepgaui npogykuii: CriisibHi HIJIKP
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8. 3BiTHa JOKyMeHTalisl

KisnpKicThb cTOpiHOK B 3BiTi: 155
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisis y 3BiTi: 1
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