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Yb®* -doped fiber amplifier for low repeat frequency pulse

WU bo' ,YANG Ze-hou' ,HUANG Biao' ,ZHAO Xiao-jun’ ,FAN Dong' ,ZHOU Ding-fu' ,HOU Tian-jin'
(1. Southwest Insistute of Technical Physics, Chengdu 610041, China; 2. School of Electronics and Information Engineering,
Sichuan University , Chengdu 610041, China)

Abstract; In order to study a two-stage Yb’ * -doped fiber amplifier for low repetition frequency pulses,a pulse driven laser
diode was used as the seed source to obtain rectangle optical pulses with repetition rate of 100Hz, full width at half maximum
(FWHM) of 100ns and energy of 30nJ. In the first stage,8. 2uJ pulse energy was obtained by a single mode Yb’* -doped fiber
amplifier, in which amplified spontaneocus emission was restrained efficiently by means of the method of round-trip amplification.
Pumped by 980nm high power multimode laser diodes , the second stage was a double clad Yb®* -doped fiber amplifier with 15um
fiber core diameter. 242.] output pulse energy was obtained at 7. 3W pump power. The FWHM was compressed to 29ns. A near

diffraction limited beam was produced from the amplifier with quasi-single mode output. The resulis shows that the high pulse

energy fiber laser has advantage of simple all fiberStructure.

Key words; laser technique; fiber amplifier;master oscillator power amplification; Yb'* -doped fiber

Ell

i

WEE UL ZEEF MR Th e AR BORER 1Y) 12 B
AL R BOCHRCHA T T EHR BN,
AR K HES) T Bk oA O SRR A R, R
R Wk E N il =0 QL R AR §)
ERRHBEERAEFANRARARZ—, FHR
FHUK ( master oscillator power amplifier, MOPA) 77 &
RAASAE PR IE T W o R Bk v A o R
Rk B ET HORAS LA TAESE AT Ao i B AR B 1R
HERMCA R EWA, BIHWHRIE, HEM
BRHC A BOR SRP FR e £, 2002 4F, {8 [E LIMPERT
S NBURF Nd:YAG 4 Q BOLaSAE A T8, L MO-

EE BN AR Be(1979-) , B . HLfE, FENFERTH
pve T 2 v 5 QN T O L G s
E-mail; w_bo@ sohu. com

Wk H A :2008- 11-08 ; g B f& ek 5 A 1 :2008-12-22

PA 7715 3| T H 45 S0kHz Bk BB & 2. 8m] YK
KBk wh g Do 2007 4F, % B Nufern 24 A 9
KHITROV 5§ A LA Q Je£FBOGH: R Fp 718, R A 3m
KANEHRZEN 30pm BRIRABHE YD WE R
UK AR, 19 B E E AR N 20kHz 2 0 2 58 (full
width at half maximum , FWHM )45ns RE & 1m] . SF3zh
AW BBk o B PIAE 2006 4F i o E B B
R B UL 5K Bt KONG 58 AR A 4m K
30pm A2 B = XL E SR 4T, ZE s B & Oy 250W B,
SEER I 4 G5 15ns A0 20kHz | 4 {H T K 300kW 1
Bkehdi ™, EHEKFEH YE S AFFRRE Y 3
FIRCE HOK AR, 193] 1 F 184 5 40ns  E T 40kHz
T2 53 AW BERK T Lm) Bk "o 3T
TRFESRK L HORES, B TR LR E R R
Bt MR EERIR, T B LA R RS, &1
FHXTE 2%, B MBS R 2D, 2004 47, 36 B B BRI R
FIEIL 4 BRI BRI EF HOCAS P, R AR 2 Sk



$33% HS5H

i B REEFREK SR B 533

BOGCBVE R K th F F oL, SEI0 T 1064nm 3 (I
T 82m] Bk rPEE R 4 . 2007 4, EE B ER K
LR FAZRMKTT R, BJGHBET FWHM % 3ns,
HAP S0Hz WE(HINHE K F SMW BEE KX F 3m) MK
kil 2005 4E i H R YE %A K R¥ s Q
Friot 8 R fh T, U R 1 25 P8 BURE S
FWHM 37 0. 8ns  BE & 138u] MR Bk, ZEKE
PR HORRS T, BOK B R B ST Se 30 A R 3k it
S S ER R PR RS B E OO T RE R R ER K,

PEB TS T LA SRR rhEOLss AT 0 2 &
fkobB YO A K R G, K R R 2R XA
AT R D7 BB AT BOR B R RS, 5 Bk e B
MR IS e A e i A0S

1 2 GRSk
SRS EEMINIE 1 FR, Bk S EF R 28 2 Sk

Fig. 1  Experimental setup of a two-stage pulse fiber amplifier
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Fig.2 Pulse shape of seed laser
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Fig.3 Output energy of single mode fiber amplifier
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Fig.4 Output energy of double clad fiber amplilier
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Fig.5 Amplifying pulse shape
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Fig.6 3-D and 2-D energy distribution of amplifying pulse
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