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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PyOPHK: 29.19.31

Tema guceprauii:
1. doToenekTpUYHI BIaCTUBOCTI KOHTAKTy MeTaj-HaMiBIPOBIIHNK 3 IPOMDKHUM IIapoM QyJIepuTy, OpraHivHoro

HaMiBIPOBiHUKA 260 HAHOYACTUHOK.

2. Photoelectric properties of metal-semiconductor contact with the fullerite, organic semiconductor or
nanoparticles intermediate layer.

Pedepar:

1. B pucepTaniiiHiil poboTi JOCTiIKEHO BIVIUB IPOMDKHOIO aKTUBHOI'O APy Ha MeXaHi3M (OpPMYBaHHSI
(OTOCTPYMY B KOHTAaKTi MeTa/l-HaMiBIIPOBIAHUK Yy BUIIa/IKaX, KOJIU SIK aKTMBHUI 11ap BUKOPUCTOBYIOTHCS: TOHKI
IJ1iBKYU QyJIEPUTY 260 OPTraHiYHOTO HaMiBIIPOBITHUKA, JI€ 32 PaXyHOK IOTJIMHAHHS CBiTJIa TeHEPYIOThCS JOOATKOBI
€JIEKTPOHHO-IipKOBI IIapy; MeTajieBi HAHOYACTUHKHY, Jie 30YIPKyETHCSI OCOOIMBUI TUII KBA3i4aCTMHOK JIOKAJIbHI
II71a3MOHU. B pe3ysbTaTi mpoBefeHNx JOCiI)KeHb BUBHAYEHO BHECOK aKTUBHUX 1I1apiB y 3arajbHUl GOTOCTPYM
[IOBEPXHEBO-0ap'e€PHUX CTPYKTYP MeTal-HaliBIPOBigHUK. [ToKa3aHo, 110 BBE€IEHHSI TOHKOTO TPOMDKHOTrO 1apy
¢dyneputy C60 B CTPYKTypU MeTajl-HAMIBIPOBIAHUK, SIK 3 INIOCKUMHU, TaK i MiKpopeabe(HUMHU TPaHULISIMU PO3Iiny,

IIPU3BOJUTS 10 301/bIIeHHS X POTOCTPYMY 32 paxyHOK [IOLATKOBOI reHepaliii HociiB cTpyMy B 0671aCTi BlaCHOTO



norauHaHHs C60, a cami CTPYKTypH IeMOHCTPYIOTh CTabisIbHICTh y Yaci. ITokazaHo, 1[0 BUKOPUCTAHHS XiMiuHO
mopudikoBanux mapis pyneputy C60 criprse yTBOPEHHIO Ha iX I1I0BEPxHi OAHOPigHUX 32 GOPMOIO i po3Mipom
MeTaJieBUX HAaHOYaCTUHOK, Ta [TPOaHaJi30BaHO iX BIJIMB HA ONTUYHI, €/IeKTPUYHi i POTOEIEeKTPUYHI BIACTUBOCTI
CTPYKTYP MeTaj-HaliBIPOBiAHUK. BCTAHOBJIEHO MEXaHi3M CTPYMOIIPOXOIKEHHS KPi3b (PyIepUTOBUII AP Ta BIJIUB
Ha HbOT'O XiMiYHOI noJsiiMmepu3saii. [TokazaHo, 110 TEKCTYPYBaHHS [TIOBEPXHI HEOPraHiYHOIO HaMIBIIPOBiAHMKA
MiKpopesbe(HUX reTepornepexoiiB OpraHiyHu /HeopraHiyHUN HaNiBIPOBITHUK [IPUBOJUTH [10 3HAYHOTO
36is1bII€HHS POTOCTPYMY AOCIIIKYBAaHUX CTPYKTYP. JoCimkeHo 30yA’KeHHS JIOKaJIbHOTO I1JIa3MOHHOTO PE30HAHCY
B 30JI0TUX HAaHOYACTMHKAX Ha MOBEPXHi HAMIBIPOBiIHMKA, Ta BU3HAYE€HO BHECOK JIOKAJIbHUX IIJIa3MOHIB Y
doTocTpyM NIOBEpXHEBO-0ap'epHUX CTPYKTYP Au/GaAs 3 TPOMIPKHUM IIapOM HaHOYACTUHOK 30JI0Ta Ha MEXXi
noginy.

2. This thesis is devoted to the influence of intermediate active layer on the photocurrent formation mechanism in
metal-semiconductor contact in cases where as the active layer used: thin fullerite films or organic semiconductor
films, in which additional electron-hole pairs are generated due to light absorption; metal nanoparticles, in which
local plasmons (particular type of quasiparticles) are excited. As a result of investigation the contribution of active
layers in the photocurrent of metal-semiconductor surface-barrier structures is determined. It is shown, that the
introduction of a thin fullerite intermediate layer in metal-semiconductor structure with flat or microrelief
interface leads to the photocurrent increase due to additional generation of charge carriers in the C60
fundamental absorption region. Such structures demonstrate the good time stability. The using of chemically
polymerized fullerite films promotes the formation of stable and homogeneous metal nanoparticles on these
surfaces. The hopping mechanism of the current-transport in C60 layer was supplemented with Poole-Frenkel
emission process on trapping centers, with the barrier height which is greater for the chemically polymerized
fullerite films. It is shown, that inorganic semiconductor surface texturing (by chemical anisotropic etching) of
organic/inorganic semiconductor heterojunctions leads to the significant photocurrent increase. The excitation of
local (surface) plasmons in gold nanoparticles on the semiconductor surface was investigated, and the contribution
of local plasmons into the photocurrent of surface-barrier structures Au/GaAs with an intermediate layer of gold
nanoparticles at the interface was demonstrated.
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