46 % 56 80 1997 £ 6 H L7/ N Vol. 46, No. 6, June, 1997
1000-3290/97/46(6)/1212-05 ACTA PHYSICA SINICA ©1997 Chin. Phys. Soc.

90K 45 Bk 0 45 R O 3 S S M BT

FX¥ [HhR
(P EB 2k E DB, 2B 230031)
(1996 42 8 B 2 Hi 331996 4 10 B 28 H ik 345 k&)
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BHEREAE TR RS, B KT ETHET S, RBELIK RS RSN
o6, MARME RS AT . HA BT RESEERERNBETRERR NN 2meV), BE
BT ARREIMEFOEEAOLRE . BL¥EGORERR(—BRAH 1—10 nm) 5 5
TRECH IR EE AL SR T, EZER T AEI RN T AR EE AR ER. X
R RN L SRR T BA — R [ F A R i 6 R n 4 ok ok e 102 IR LA R
1% Ge-SiO, £ K FFUHL B ik 18 J 1 1 4% L &5 # ROt 22 1 7 T OF J& IO BE 5 T4 R B, 3 b
BEABREHNMERHE LS AR BERBEEE N H SN HRE D, FREF
T TAEERE —SRAMR. REMHFRAKE S EFREREREN AR, N
EEERVLEME, AAH BT Bl & 0 et ROFR AR, Bt H&RE
AREFUEBTRFHRTRE—RFEMUREMEMHBERSHOMIR, XEERE
WHRMEFENALTHAEFEZNT L. RNFAETRESEAR, ERUN T ZSH
AE L H P AL B AT % Ge-SIO, AR BRIk H I, BT T B M EE N R BUR L 1E
FF B =R 3 e, X AT 6 XK B e B = A ML BEAT T M i g
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& Doy lh 3.2,4.2,4.8,6.0 nm [) Ge-SiO, 4K JF0HL 2 ik 1 B FE i LR AR 725 v JE
i, FEPFF A RS B OB E A T IRB R ZEE IO mE LAME 2 fir.
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(#ENXEEK 1=633mm) THHEPWNER D:#
% aX3.2nm;MZk 6k 4.2nm; %k ¢ 4.8
om; 14k d 4 6.0nm; M4 ¢ HITBMEHHERE R

(BERGEK 2=300nm) FHHEBPRER D:
# a3 3.2 nm; M2k 5% 4.2 nm; M ZE ¢ K 4.8
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HE L B2 R, EEBRCERERAR, &R LB T B KK ZRWL.

1Y A=300 nm MBOREERT(E 1), B EET RSB BT — /M8 K E &K
Tl ( P ) FI— /NS MK 9206 M ( Py ). Py et BL7E 380520 nm WK T8 M,
£ 27 420 nm(2.95 eV) 5 Py W) P 005 720 nm(1.72 eV).

2)F 633 nm WK KCHOR (B 2), 7T UL B F 78 380—520 nm 3 K %6 Bl Y, i &
R0 B S B 420 FI 470 nm B P /N3 M BT 41K, 392 ) Py (2.95 eV) I Py
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KK 2 pm(ERDHX), WEAKRTIHWETFRAETSET, FU—REFETETRAEX
BERAREFNE. R RAEME S, AR B FHTIURE K B B3 T HERE
B4 K 24 nm, R RRRMK (1.5 meV), ZR B EHAIRS) AR, B K8 &ETH 1
BHBTFREERBTARAFE.

YK B BRI TE SIO, A& N REST, B TFHRFHNTSRMENERHE=Z4LTLTR
RHPH, BTFNTNERBEBINERTRANESE R BEET HERNUNERR,
BRTHWEE)TEZERG, FFHFHEER)ZRET X, B NFERRILRNE
F FRERBALBSEEBAHNE K, RTHIREFEEE, TRERXTENMNEESH
B, ARERMERKIER D AFRE, AR ERE RKRERS. 5 — 7 TWHKE R AR
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BRTHRE, ATIEAREEN RS, BTa4eamETRES XY . 2, £9%
BERTD, HTEH20BE, BTFHNZRZEMBRECHEAERFRFREEE K, BT
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YUORSE R BB R MRS FERBE T R BN, B9k BRI
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BTRE/EHT, CREBHERE KRBT FRELBIN T E T, Fm/=4 8-
TR FBERG AN KPR AEE RN E, 9K R T 106 68 & W W B B M & 5
KRR NMRS, WAFTEREERS, MTFRTREREES, AT T AKX
FEEUR . BT UL B T RRIEZGK 3 5 R80T & 5 01 W% 0 0 2 & 14

YR FRL Ge-Si0, S8 R AE M B R I 1 B8 R 5T R 2R T 900K 88 Bk & 5 1T
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RETMEIH 0 R BB ATE ) &R BT R T BIN T30 Bk I, 190t 4 B £ B 3L A 45
b, a-Si0, THREEHRBSIENE ST OM AR BRI, T4 JUAR A HBAE MR
F MM ZFRAEHR. A ERRESEREEGTRARZR R (B 1 E 2 h
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SiO, MEMER KNSR EREGRKW, REECTE & — & R~ 195 K R 88k 3 E
BRI s RS, T ERAVA A AR BB B IR E & 4R Ge-SiO, HEH
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FLOSRIRMRRS. BT, N X E T & 89K WA/ R 7 5 W — A 5B,
G T B TR FZIR, SRR RS . Bk, B 410K 2 T 45 58 BUR
AN FE 2R T G FE AR T TR A B, B BT ORI SIO, # 5 4 BUT, i BT 3R T R
A6 ROt B X HE M B AR EE R . BT U RAF B BRI IR T RER
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T2, AR J5 T 48 T ot 5 B B A5 T 5 e K A

BEAIE K BL B T SiO, # B P I 40 K 38 R R A AR T KB B 4R 10 — B fee 45
118), bk G5 M R AL B A X Ge-SIO, BB WA A EEEW. 1T LK K =R
W B S KR T R S WA — KRR, Xk, RINVEAEZE P OBTAR. 55, H
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AN EE S 2 18] B T BB AR 2 AR AT 10, DLAE th AT LU 3 8% F 300k T 3L 4R Wl 4 BB T N
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R T GIKTRRL Ge-SiO, 8 R 9 B 48 0 T 7T 06 X 5 e BUSE 6 4 M L A IR ) 3
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BRSO RS TR BB R, Ge-SiO, BIRHE LT AT HC R, —77
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MR . XA RO R ST IK Ge-SiO, ¥ BEAF & £ A [ BE B 10 Bk S 1F A T 2208 b & 1
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FLUORESCENCE SPECTRA OF Ge-NANOCRYSTALLITES
EMBEDDED IN Si0O; THIN FILMS
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ABSTRACT

The fluorescence spectra of Ge-nanocrystallites embedded in SiQO, thin films prepared by the ion-
beam sputtering technique have been measured at room temperature. A strong visible photolumi-
nescence with a peak at 2.95 eV under exciting radiation of A=300 nm, and two luminescence peaks
at about 2.95 eV and 2.64 eV under exciting radiation of A=633 nm are observed in the wavelength
region of 380—520 nm in the annealed samples. A possible mechanism for the photoluminescence in
the visible region based on the quantum confinement of excitons in the nanometer-size Ge particles
and recombination of the surface states has been proposed. The results also suggest that the interest-
ing optical properties observed, of this new class of thin films with practical importance could be

closely related to the new structure behavior of Ge-nanocrystallites, which is definitely different from
that of the bulk Ge-crystals.
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