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Abstract Argentum nanorods (ANRs) with the absorption wavelength of 2 pm are prepared and employed as a
saturable absorber in a 2 um passively Q-switched laser. A laser diode (LLD) pumped by 2 pm passively Q-switched
laser is designed with a compact linear cavity. When the absorbed pump power is 5.73 W, average output power of
118 mW, repetition rate of 24.32 kHz and pulse width of 1.455 ps are obtained.
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Fig. 1 TEM image of ANRs
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Fig. 2 Experimental setup diagram

SCESAFSE T Tm: YAP W93 22 BOGEE ORI ANRs WIS 78 35 823806 (CW) 1 52 536 vy B 28 66
PRI iz Dy 22 i AR A i 2 an 18] 3 () FToR o Y i ROl 2 D) 2R 7E 1.3~6.6 W 3t [l AR fL IS, CW 14 i i
Ty B WAt iz D AR R g . YW dchliiz DA 6.65 WO, A B e K IE OGN DR 414 mW,
B 5 AT 9B TR Q WK O R PE B BF Y L 8 ANRSs JCE 78 S/ A7 B 38 3k 3 1 75 B AR 8 e sl Q
iE e . YRR NIz T # o 5.73 W OB Y 3 (8155 30A-SH-V1,OPHTR, DA 851 I & 15 3|
P Q Mk vp Ot Iy e K 2% 118 mW., HIBOGTI 2T B 5 min W& — UK vh OG5 00 B 1 2 32 4
ZEIEE 1 h, dJa AT B BK R OB S D R BRI 2 1.5%0 . BT ANRs AT 400 1) 16 55
I BUBi 4 6 AR E — 20 I K his D) 5 08 Q Bk AT , It U R in iz Ui, &1 3(b) 45 i T H A
TR Ar (5 MDO4104C, Tektronix, 3¢ ) AP  H #R I #F (A5 ET-5000, [ F-HF[E] 250 ps, Electro-
Optics Technology, 38 ED M5 A F2 € I Q Wk vh T A fhk o 5 J3 0 B 52 45 236 B il i Dy o 1) A8 fl it 2. DA 1B h
A LA L BEE il iz D AR i 1, S A8 B 4G O Dk e i B B e ) L X PR O ANRs T R G B R
AT DA P 2 0 W SR R S TR T O OCER R . AR AR s T F Ry 5.73 WO, X 1 9 ik b AR
AR N 5 /N bk v 8 BE 4 1k 24.32 kHz A 1.455 ps. B 3Co) 45t T WU iz T 3R 4 il ok 3.58,4.15,4.737,
5.395 W B8 Q WeIB . MK R aT LUt 76— 22 B I 1o ) [8] ), B 2 W WAC il i ) 238 A 4 » i 52 0 32 4
s ok i GE BE /N . T 3CdD S T ER bk i R A R 04 (B ) R B W it iz D R AR At 4. NIRRT DU Y

0.5 26 2.8
@ (b) -=- repetition rate
0.4 N 24t ~-pulse width _-* 126
S & {24 8
s E 22 r " ~
g 03 %0 — 1228
2. £ 4 120
=02 9 _— 0F
2, Z18} T )
£ g '\ {118 =
3 0.1 é 16l |1z &
0 - Q-switched 14+ * 114
2 3 4 5 6 7 35 40 45 50 55 6.0
Absorbed pump power /W Average output power /W
(©) P, 3.58 Wl, f=14.68 kII{z, 7=2.64 us
| |
| R 5.01@ 135
\ iwl J ?;_
N 13.0
P, 415 W, 1974 ki, 7=2.00T s 5 45 g
Y S I g 25 %
il | — | — o 40 2
p,: 4737 W, f=21.43 kHz, 7=1.196 ps 2 2.0 =
in [ T [ E 5
! 235 o
| 2 1.5
e/ et trmpme) ) e 2 .~/ —- single pulse energy
p.:5.39 f’ 2335 kHz, 7=1.69 us @ 30r - peak power 11.0

| | | 3:5 4 0 4 5 5. 0 5 5 6.0
P i i i it i i Average output power /W
K3 Ca) i Q % il DA CW it By 48 B Wz e it iz 2y 32 1 728 4 5 (b Jik v 5 JB8 7R o0 52 90 246 it WA WSz it B 56 1 A2 4L 5
(o) AR BBz By #4303 o 3.58,4.15,4.737,5.395 W I 1998 Q B TE Pl 5 (D B ik i i £ 7R U ) ) 246 b B2 A 4t i 0 238 114y 78 4k
Fig. 3 (a) Variations in Q-switched output power and CW output power with absorbed pump power; (b) variations
in pulse width and repetition rate with absorbed pump power; (c¢) Q-switched pulse trains under absorbed pump powers

of 3.58, 4.15, 4.737, 5.395 W; (d) variations in single pulse energy and peak power with absorbed pump power

0703022-3



H = # ot

s [k o 1 -5 2 0 R A 32 173 10 58 00T 96, o 54 o i R 328 0 3 2 P I ) 2
FRLEE I 2 BUE RIS BT T R ANRs BI04 8 T 1R ANRs Wt 1 . 8 47 4k
JE Ty IR P R L 75 R S — A I . WROUCHIE B3 5,73 WIRF KR F J 36 K ol et i .31
AN 4.85 p] F13.33 W,

FEl 4 245t T RO ORI % 5.73 W I /3% B2 0 7 9 Q Bk nh e » BNIK 9 1455 s, AEHERS
FHE T 3R 0K b A 7 R T 07 LSPR WUt B 53 1725l WA T 60 0 80 R R 2 5 30 T4
P R B 45 1 RS L DI AL AN SR BB R YE . S L LSPR WM — R WL 6
FUA 5] 2ot RO BE » B L ANRs 94858 HESDR B DO RUGE RE . 1 5 5% IR G X O
B MS 3504i,SOL instruments . % 80 W45 63 (9 .0 % 4 4 1988.4 nm . i f g4 554 1.99 nm,

200 ps/div 2 ps/div

ARIRIRR! LT "\H“ |"4"| J
0 O 0 D O

B 4 Wiz h& R 5.73 W BHTE Q ik sh I IE A
Fig. 4 Q-switched pulse trains with absorbed pump power of 5.73 W
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Fig. 5 Q-switched output spectrogram
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