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Experimental study about all-fiber high-gain pulse fiber amplifiers

ZHANG Peng ,DUAN Yun-feng ,HUANG Bang-cai ,PAN Rong ,NING Ding
(The 46th Research Institute,China Electronics Technology Group Corporation, Tianjin 300220, China)

Abstract; In order to study the characteristics of pulse amplification in multi-stage cascade ytterbium-doped fiber
amplifiers , the three-stage high-gain pulse fiber amplifier with all-fiber structure was experimentally studied based on the master
oscillator power amplifier( MOPA) technology. The length of the gain fibers and the pump powers in every stage were optimized
experimentally to obtain high signal gain,and the spurious lasing of the amplification stimulation emission light was suppressed at
the same time. The stable output was obtained with a peak wavelength of 1064nm, pulse duration of 19ns, repetition frequency of
5kHz,the peak power of 3. 8kW, and the total gain of 43. 8dB. The compact prototype of an all-fiber pulse fiber amplifier was
developed and used to amplify a pulse signal at 1Hz repetition frequency ,a signal gain of 43.2dB was obtained. The results show

that this amplifier has a good amplification effect op-the pulse signal at a low repetition frequency.
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Fig. | The setup of a three-stage all-fiber pulsc fiber amplifier
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Fig.2 The spectrum of the second stage laser
B, 41 R HHE D FE N F) 180mW BY,2 i
B fE S 2 AR T 3. 7dB, {H ASE B MK
B EE N T 9dB, {1 15 H i 15 e bR 3, R
13.4dB, tb Z AR T 5. 3dB, WA 2b Fian. m 1 &
HiE TR, ASE KA B E TES
MIBRIE 25 o XT38 3 BURZOR U, WK 1 Sdhiz oh
RERMRK THRAGS R, FHREEH WA
BEARAS 5 i A% S TR N 5 S %, (H & 8 i
fEe b B4k, B 2 A n REiE R ASE 1Y B A4 BB
VL ALK TR ERMEHEINEERT . SXRED
AL M IR E B, B, 7ERCRER T
BB, A TR E SN ER LRGN L 2RE,
1 % .2 BRI D03 E R 150mW,120mW,

LIRS 3 B LMK E N 4m, HES
e TAEAE SkHz EH IR 15uW B, 58 1,58 2 BORAR
I YEIR 4 B TAETE 150mW , 120mW , ZE 74 fn e 3
B AhIE LD eI, I T 3 Rk AL Bk b
KES R ThA, 185 T 3 % LD IS M fik Kas s

SN RIMLILE 3, 24 LD TAETE 6A I, M55
45 :

_—~ }as000
401 e 20000
% 351 /‘-{ 15000 %
g 301 10000 'S,
251 / y 5000
0] T N

0 2 4 6
current of LD in the third stage/A
Fig.3 The signal gain vs. the current of the third stage
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Fig.5 The prototype of the pulse fiber amplifier
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Fig. 6 The low repetition frequency signal gain vs. the current of the third
stage
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Table 1

The optimal parameters of difference frequency type Il ( B) phase-matched BIBO crystal

acceptance angle acceptance temperature

signal light/um ideal light/pm  dg/(pm V') angle ¢/(°) temperature 7/°C (B -1)/(mrad ~em) (AT -1)/(C -cm)
0.671 2.568 1.925 34 22 6.63 2.9
0.6758 2.5 2.014 29.5 21.5 6.98 3.4
0.7 2.217 2.289 2.2 79.5 76.79 5.1
0.7248 2.0 2.289 2 213 73.2 2.05
0.8 1.588 2.289 1.6 335 55.85 0.8
0. 8244 1.5 2.29 1.18 352.5 41.02 0.7
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