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2. The relaxation of photoprocesses in organic semiconductor films sensibilized by fullerens.

Pedepar:

1. B po6ori gocninxeHo penakcauio GpoTopi3suiHUX BIACTUBOCTEN aMOP(PHUX OpraHiuHUX HaliBIIPOBiIIHUKOBUX
noJiimepis nosti - N - Bininkap6asosy (I1BK), nosi - N - enoxkcunporninkap6a3sosy ([1EIK) 3 nonyrounmu ix
dynepeHamu C60 B TOMY YMCIIi MTiJ] Ai€l0 BUCOKOEHEPTeTUYHOTO €JIEeKTPOHHOI'O Ta iOHHOTO OIIPOMIiHEHHSI Ta
BCTAHOBJIEHO M€XaHi3MU ceHcubinizalii pororenepaliii e1eKTpoH - OipKoBUX Nap i €J1eKTPOHHUX 30y/I>)KEHb B TaKUX
HaHOKOMIIO3UTaX. [IpoBeeHO eKCIIEpUMEHTAJIbHI JOCIIIKEHHS KPUCTANIIYHOI CTPYKTYPU, OIITUYHOI IIPOBITHOCTI,
I10JIbOBOI 3aJIEXKHOCTi POTOCTPYMY, iHPpPauepPBOHOIO OTJIIMHAHHS CUHTE30BaHNUX METOIaMU IIOJIMBY i HallWJIeHHS
n1iBok amopHuUX MosieKy sspHUX HanisnposigHukis [1BK i [TETIK 3 pisHum BMicToM gonyrouux ¢pynepenis C60.
[IpoBeneHO pO3paxyHKU I0JIbOBOI 3aJIEKHOCTI JOBXKUHU TEPMali3allii Ta CIIEKTPAJILHOIL 3aJ1EKHOCTI KBAHTOBOTO
BUXOZy ¢oToreHepaii HOCIiiB 3apsy 3 BUKOPUCTaHHSIM TEOPETUYHOI MOJEI, B IKill BDaXOBY€ETbCS B3a€EMOIis

€KCUTOH HUX CTaHiB 3 OTOYEHHSIM. HOKaBaHO, 110 B HAHOKOMIIO3UTaX Ma€ MiCHe YTBOPEHHHA Mi)KMOJ'IeKYJIHpHI/IX



KII3, npuCyTHICTb SIKMX NPU3BOAUTD IO 3MiHU CIIEKTPIB BKa3aHUX 3aJI€5KHOCTEN. HasiBHICTh TaKMX KOMILIEKCIB
CYIIPOBOJIKYETbCS BUHMKHEHHSIM JOOATKOBOTO ONITUYHOTO TNOTJIMHAHHS B IMPOKOMY iHTEpBaJli JOBXUH XBUJIb,
3MiHOIO iIHTEHCUBHOCTI OKpEMHUX CMYT iHQPaYepPBOHOTO MOTJIMHAHHS [J151 KOJIMBaHb MO (PyJIEPEHIB, CYTTEBOIO
nepebynoBoIO CIEKTPiB (POTOMOMIHECLIEHIIii i ONTMYHOI NPOBIGHOCTI. I3 3pocTaHHSIM KOHLEeHTpauii ¢pysepeHis (~ 3
Bar.%)cCrocTepiraeThCs ix arperatis i BinoBinHO nosBa cMyT (POTOJIIOMIHECLIeHIIii, BIaCTUBUX CUHIJIETHOMY CTaHy
MosiekyJs C60. OrpoMiHeHHSI HAHOKOMIIO3UTIB BUCOKOEHEPreTUYHUMU 60MOapAyl0uMU YaCTHHKAMU Y BUIIAIKY
3HAYHUX (JIIOEHCIB CKJIaJHUM YMHOM BIIMBA€ HA MEXaHI3M peJjlakcallii eHepreTM4HUX 30yIKeHb 3 Y4acTIO
MOJIEKYJISIPHUX KOMILJIEKCIB. 3 OIHOTO OOKY, BiIOyBa€TbCS CErperallis Ta BAHMKHEHHS 3HAYHOI KiJIbKOCTi pafialiliHoO
MOIIKOKeHUX QyJiepeHiB, 10 IPU3BOAUTD [0 3MEHIIEHHS YMCJla YTBOPEHUX MOJIEKYJISIPHUX KOMILIEKCiB. 3 iHIIoro
00Ky, criocTepiraeTbcs 36i1bLIeHHS Yncia QyJIepeHiB, B IKMX Mae Micle Nlepexif, BiJi CUHIVIETHOTO JO TPUILJIETHOTO
CTaHy, IO CIIPUAE MOKIIMBOCTI [TOHAJIBIIOrO 3pOCTAaHHA KOHLEHTPALlil MOJIEKYJIIPHUX KOMILIEKCIB. PO3paxyHKu
XapaKTEPUCTUK TepMaJiisallii 111 KpUCTaliB IEeHTalleHy i OpraHiyHMX HaMiBIIPOBITHUKIB JOOPE y3TrOIKyeTbCS 3

TEOPETUYHUM Ha6JII/I)KeHH5{M, sSIKe nepe,a6aqae B33€MOILiIO €KCUTOHHUX CTaHiB 3 OTOYYIOYMMU MOJIEKYJIaMU.

2. The relaxation of photophysical properties of amorphous semiconductors polymers of poli-N-vinilcrbazol (PVC)
and poli-N-epoxipropilcarbazol (PEPC) with doped by fullerenes C60 is investigated in this work including effects
of high-energy electron irradiation. The mechanisms of sensibilization electronhole pair photogeneration and
electron excitation in these nanocomposites are founded. Experimental investigation of crystal structure, optical
conductivity, fields dependences of photoflow and infrared absorption of amorphous semiconducting films PVC
and PEPC with various content of doping fullerenes synthesized by watering and sputtering methods are carried
out. Calculation of fields dependences of thermalization length and spectral dependence of quantum yield of
charge carriers photogeneration by theoretical model that takes into account interaction of exciton states with
environment. It is shown that formation of intermolecular (CCT) take place into nanocomposites. Presence of its
lead to change of these dependences spectra. The presence of such complex accompanied by formation additional
optical absorption in wide wavelength range, change of intensity of single bands of infrared absorption for mode
fullerene vibration and reconstruction of photoluminescence and optical conductivity spectra. Fullerene
aggregation is observed with grows of concentration and according appearance of photoluminescence bands
which inherent singlet state of C60 molecules. Irradiation of nanocomposites by high-energy particles difficulty
effects on the relaxation of energy excitation mechanism with molecular complexes. Segregation and formation
the great quantity of radiation damaged fullerenes and this lead to decrease of number formatted molecular
complexes. On the other hand, increase of fullerene number is observed in which translation from singlet state to
triplet state is observed. It promote a possibility of following grows of molecular complexes concentration. The
calculation of thermalization characteristic for pentacenecrystal and organic semiconductor is good agreement
with theoretical approximation, which anticipates interaction exciton states with environment molecules.
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