EURVE SR R E MR CH KRB ¥R Vol. 32 No. 4
2011 £ 7 H Journal of Huaqiao University (Natural Science) Jul. 2011

XEHS: 1000-5013(2011)04-0385-04

ZHK Ge-SiO, HEREXT 1 342 nm A3 Q

IR, 2, K, Bt

AR (5 B2 5 TR 2B .t SR 362021

FEE . SR T AR A D S B AR R ARG K Ak T B A A B R AR AR (G- SO, ) . R S W G335 R
X AR 2R AT I 5 ) TR e BEAT AL A5 B AL B 1,12 eV 9K Ge doRLAY B RS 292 16. 4 nm.
IR Ge-SiO, HE AR Sy T 48 R W A3 A SO AR B S 19 F- M Nd = YVO, ot AL 5238 1 342 nm
HWOL B IE Q iz . ARFF Ik vh FEBELY S 40 ns, TAZWIA Ny 33,3 kHz Ry Q Bk vh /7 371 4 s . AR HE 52 g0 W 4
LB HELEH AR Ge-SiO, IR i 5t 12 Ak i 2502 77 4R Q iy E2 A

KR HOLEAR; Nd: YVO, BOGH PRk SRR piahid Q; vl i Fnm fi 4
FESES: 0436 XEkiRERG: A

WOL A8 (LD Z 3 19 4 [ S BOG S 9 e B 008 m VB 0 BB s 0 7 o I DGR B = 4 L PR RE AR
JE RS T Q Iy s i B kb 98 FEAS WEAB D 56K I AR m S U AR | TR S AOR R I BB AT 1)
Wit 1 e 20 73 i w] R 46 J A ALK 2% SO VE BRI 23 1 SR AN E AR R BER L 3l  48  AE K S P AR K IR B8
AR S i L WSO 335 B 7 25 A W] L6 30 2T A A X3 . DRt IABLE B LT A 1) [ A S 25 T
PAE B8 2 12 T R o sk SR IE A A Rk ST B Q 85451, Lai %7 R InAs/GaAs 1E Rl i
AR % LD i Nd = YVO, (9 1 342 nm BOBH SN Q.76 2. 2 W B D)8 T 3R T %
360 mW, ik #h 95 B 90 ns (9 Q ki . Li 455 R A InGaAsP F Jy al 46 AW i 14, %F LD ZE 3 i Nd =
YVO, 1342 nm 680 Q.76 1.8 W I Z T T AR T2 160 mW, ik #h $6 B 19 ns 194
Q fk b . Huang 45" R Co™ : LaMgAlL, Oy kol 4 A fie i, % LD ZEH A9 Nd = YVO, 5 1 342
nm FOGH SN Q.7 11.7 W 3 DR T AR5 P33 % 580 mW, ik vl 58 B 42 ns (99 Q Fk . 48 3C
FEWFFE AR Ge-SiO, HEIE R & 5 M6 2 R M i & 3 L RE AT IR 1 40 K Ge-SiO, W B4R A Nd
YVO, #otdss . T RISEHEL 1 342 nm #OLAI B3 Q.

1 L&

1.1 #4K Ge-SiO, HEEH§ &
SR FH SR A0 A 5 I G S8 2 1] 25 4 K B i i — R A (Ge-SIO,) V. A S T S AR A S 2l B R &
JoT B Yt o TR R A T ARG TS R A R 2 Y B Ge R STO,. BEEREE AR A RIS, &0 H
T VEJE OG5 2. il 4 TR I RS S80I %60 250 W, AR E R 1. 0 Pa, | A 52 80
mL < min "R EMAEEE y 300 C L PLARES (RIS 30 min, [ JEE W0 A 7 IS B 24 0 105 nm.
WA S BT IR AP LR R AR T &4 1000 CiEZE 1 h fYIR K AL HL. & A48 E Bruker 24 7]
D8 Advance B X 5 2 7 SO #EAE HETT XRD 4387 » R F 35 [ Unico 24 @] #) UV-2800H 74 58 S A] I 43
DO BE T X A S AT G IR WS L i A D A AE &R T BT
1.2 #%K Ge-SiO, H &R XRD 447
XK Ge-SiO, WEFEAT X LA I (XRDY 3 H7 . Z2R A0 1 s, 8 1 af WL el 4 ks
YA 2010-07-23
BEMEE: £ Q9555 H8%, FEMNFE BAEBOGHA 58Ot i858, E-mail: wangjx@hqu. edu. en.
BEE&TH: EFAKRYFESILEEVEIIH (60838003); FHEH A ARHE R4 ¥ B H (2009]01291)




386

R R (A R B 2E O

2011 4

17 G 5 20 ffi 3 0 Ry 27. 67,45, 7°,53. 57 28. 4°, 43 IR Ge BY(111),(220), (311 A1 Si B (111) i
BT 5 X UL IR FE ;= AR oK Ge SR R RF 2 B T Stk 8 X SR 3K A=0. 154 nm,20=27.6°,
137 9 8 1) 2 06 42 55 B=0. 008 7 rad & A Scherrer 2077, W] 75 3| 44 K 4% 5oL (19 - #5 RF R 16. 4 nm.

1.3

MK Ge-SiO, IR B9 St IR Yo il i

MK Ge-SiO, AL 190~1100 nm P4 i Fl A A9 60 S0 I e i 7 FLBOE R P InA — 25 (1
M o DTG A5 30 A5 il 1) ' PR A 16D 30l O 33 PR i BBC(EL T 3 il 22 Calo) 2 ~ By
K Z ML (Taue 120 WAL 2 Fi7s. R4 Taue 27 AT & BE o (9DEEABR E,cl 112 eV,

B Fr DU BR 2 R Wi i

B/
n

120
284
100 | Si(100)
80
27.6
g0 |Ge(D
40 |
Ge(220)Ge(311)

20 | ’
0 . 1 h )

10 20 30 40 50 60 70 80 90 100

20/(°)

1 FEANAD X BT AT 5%
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Fig. 4 Single pulse shape and passive Q-switching pulse train
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Passive Q-Switching for 1 342 nm Laser with Nc¢-Ge/SiO, Films

WANG Yan-fei, WANG Jia-xian,
ZHANG Pei, YANG Xian-cai

(College of Information Science and Engineering, Huagiao University, Quanzhou 362021, China)

Abstract: NC-Ge/SiO, films are prepared by radio-frequency (RF) magnetron sputtering technique and thermal annea-
ling. The films have been characterized by optical absorption spectra and X-ray diffraction. The optical band gap of sam-
ples is 1. 12 eV, the average size of nanocrystalline germanium in the films is about 16. 4 nm. The passive Q-switched
operation of a laser diode pumped Nd : YVO, 1 342 nm laser was achieved by inserting the nc-Ge/SiO, films as the satura-
ble absorber into the plane-concave resonator. The pulse train with average pulse duration of 40 ns.repetition rate of
33.3 kHz was obtained. With the experimental phenomenon and the structure of the films, the mechanism of samples as
saturable absorber was analyzed, that the nc-Ge/SiO, films defects and interface states are the main reason for generating
the passively Q-switched operation.

Keywords: laser technique; Nd : YVO, laser; nc-Ge/SiO, films; passive Q-switching; saturable absorber
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