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I/ICHOJIIBOBAHI/IE“OHTI'I‘IECKI/IX METOJOB JJis1 HCCJIIENOBAHHA
CBOMCTB ILIEHOK a-Si:H u a-SiC:H

C.M. ManakoB
Kazaxckuil HayuoHanbHuill yHusepcumem umMeru anv-Papabu, 2. Anmamol

IIpu HccnefloBaHMH CBOWCTB  PasNHYHBIX MATCpHAIIOB (MeTaioB, TONYNPOBOAHHKOB,
JM3NEKTPHKOB), TOTYYaeMBIX B BHAE OJHOPOJHBIX TOHKHX IIIEHOK [MHPOKO HCTIONB3YIOTCA
ONTHYECKHE METOJbI: CHEKTPHl ONTHYECKOro NMPOMYCKaHHA W OTPaXXCHHS B ynsTpadHoeToBO#,
BHAMMO# ¥ HH(pakpacHo# o6nacTy, [1,2] Pa3paboTKOA HaNEXKHBIX METOMOB 06paboTKH CrIEKTPoB
MPOMNyCKaHHs 3aHUMAIOTCA MHOTHE MCCIIEI0BATENbCKHE IPYNIIbL, O/IHAKO HEKOTOpBI€ BOIIPOCH! elle
HE MOJY4HJIM OKOHYATEIBHOTO PELICHHS.

Ienbio paGoOTH SBASETCA ONTHMHM3ALMA METOJAMKH OMpEJENCHHA ONTHYCCKUX napaMeTpoB
I1IeHOK aMOp(QHOro THAPOTEHU3UPOBAHHOIO KPEMHH:A (a-Si:H) u xapbupa kpemuus (a-SiC:H),
NPUrOTOBNEHHBIX METOJOM XHMHMYECKOTO OCHK/CHHS NMapoB B IUIasMe TAEIOLIEro pa3paja Ha
[I0CTOSAHHOM TOKe, € KCIOIb30BAHHEM MarHETPOHA IIaHAPHOH KOHCTPYKLIHH.

CriexTpbl TPOIYCKaHHs MOJYYEHHBIX 00pa3iloB H3MEPSIHCE HA cnexrpogoromerpe Perkin
Elmer Lambda 35 B nuanasone 400-1100 um. OmnpeneneHMe ONTHYECKHX MapaMeTpOB ILIEHOK
MPOM3BOJMUIIOCH B COOTBETCTBHH C METOJIOM, PUBEACHHEIM B [3].

Ha puc. 1 u 2 npeacraBneH CNEKTp MNpPONMYyCKaHMA [UICHKH a-Si:H, nomyuenHsd
3KCIIEPHMEHTAIBHO (CIVIOLIHAS JTMHHA) ¥ TEOPETHYECKask 3aBHCHMOCTD (TOYKH), MOCTPOEHHAA B |
coOTBETCTBMM ¢ BhipaweHusmu (1-3). Ha rpaduke T@: MOXHO BBLIENHTh TpH obmactu: 1 -
o6nacTh cuibHOro noryoweHns (550-600 M), 2 — 061aCTh CPEAHETO MOTTIOWCHHA (600-780 Hm), 3
— ofnacts cnaboro mornomenua (780-1100HM). OnpefeneHue ONTHYECKHX — KOHCTAHT
NPOX3BOAMIIOCH METOIOM MOCJIE/I0BATENBHEIX uTEpalHii B COOTBETCTBHH € [3].
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Pruc.1. 3aBHCHMOCTD KO3)pHLIEHTa IPOITYCKAHMA MIEHKH a- Pic. 2 3aBHCHMOCTS KOOhULMEHTa
Si:H OT JUTHHEI BOJIHBI: CIIOIIHAA THHHUSA — SKCTIEPHMEHT, nporTyckaxks wieHki a-Si:H oT ATHHLL BOTHE

TOUKH — pacHeT. B 0671aCTH CHITBHOTO MOTIOLIEHNA: TOUKH —
SKCIIEPUMEHT, CTLTOLIHAS JIKHHA — pacyeT.

WnTepdepenionHas Kpupas B o6nactd c1aboro nornomeHus Haubosiee YYBCTBHTE/bHE K
M3MeHeHUsM TOJIMHEI TIEHKH d M ToxasaTens npenomseHus n, . Ha nepsom srane noaGupam

3Ha4YCHHUE nf, TaKkuM o6pa30M, yTOOBI pacueTHas 3aBHCUMOCTD T,

min

€@ cosnajama ¢

3KCMIEPUMEHTOM. 3aTeM 3aJlaBajid TONLIMHY MICHKH d, Takum 0Opa3oM, UTOOBl KOJIMYECTBO
3KCTPEMYMOB pacyeTHOro rpaduka W HX TOJIOXKEHHE COOTBETCTBOBANIO sKkcrepUMeHTabHol
Kpuoii. [Tyrem nonGopa E, u napametpa B NO6GHMBANKCH COBIIAICHNA PacyeTa ¢ HKCIICPUMEHTOM B
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obnactu cunbHOro mornowenus (puc. 2). Kak Buano u3 pUCYHKOB 1-2, HaGmomaercs xopoiuee
COBNA/ICHHE pACUCTOB C IKCIEPUMCHTOM. ToNmMHA JaHHOHM TUIEHKM cocTaBuna d=965+5 Hw,
E,=1,76 5B, n,=3 4.

4
B obnacth cnaGoro mornowmenus (puc. 1) MaKCHMYMBI 3KCIIEPUMEHTAIBHOM KpHBOIi
PacCIOJIOKEHB HHXKE TCOPETHYECKHMX 3HAYEHHH. ITOT (PakT MOXKET ObITh OOBACHEH HECKOIBKUMH
NpHYHHAMH: 1) mornomenueM (pOTOHOB Ha JIOKATH30BAHHBIX COCTOSHHMAX B IIENH TIOABUXKHOCTH,
NIOTHOCTb KOTOPEIX GONMbIIE, YeM B paccMaTpUBaeMOM MOJCNH, 2) paccesHHEM CBeTa Ha
NOBEPXHOCTH TUICHKH, W3-32 HAIMYMA HA NOBEPXHOCTH 3arpPASHEHHIl U HEONHOPOAHOCTEH, 3)
HEO/IHOPOIHOCTEIO TOMMIMHEI IIEHKH. B 001acTi cpeHero nornomeHns HeCOBMaIeHHE TEOPHH ¢
OKCICPUMEHTOM CBA3AHO C AUCTIEpCHEH MoKasaTeNnel NpenoMIIeH s TUICHKH M MOAOKKH, KOTOpast
HE YYHTHIBAETCS B HCTIOJB3YeMOH MOJEIIH.
BxoxeHue yrneposa B MieHKY aMOp@HOTo KPEMHHs MPHUBOAUT K CHIIbHBIM M3MEHEHHSM

ONTHYECKUX CBOHCTB. Ha pucyHke 3 mokasaHsl crieKTpsl nponyckaHus mieHok a-Si:H u a-SiC:H.
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Onrryeckas IMPHHA 3aNpeLIEHHOHN 30HEL, TIOKA3aTeNb NPEOMJIEHHS M TOJIIHHA IIEHOK PHC.
3 cocraBunu ans a-Si:H: Eg=1,72 3B, n,=3,4, d=0,8 mxm, ans a-SiC:H: E =2,18 3B, n,=2,62,

d=0,82 mkM. Hammuue yrnepoma B mienke a-SiC:H NPHBEJIO K YBEIHYCHHIO IUHPHHEI
3anpeleHHOH 30HBI M YMEHBIICHHIO MOKa3aTelis NPeIOMIICHHS.

MetooM pasnoxceHHs rasoBBIX cMeceif, COACpXAlMX CHAaH M METaH, NOJYYeHB
OAHOPOAHBIC MO TOMUMHE MIeHKH a-Si:H u a-SiC:H. CpaBHenue sxcnepHMeHTaIBHBIX CIIEKTPOB
NPONYCKaHUA C TEOPETUIECKUMH CIIEKTPaMH MO3BOJIIO C GOJBLIOH TOYHOCTHIO OMPEAETHTE UX
OCHOBHBIC ONTHYECKUe napameTphl. B nomyuennsx nnenkax a-Sij<Cx:H npu x=0,20 onthueckas

IUHpHHA 3anpelleHHoMH 30Hu E,=2,18 5B, no cpasHenuio ¢ E . =1,72 3B nng a-Si:H.
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