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Impact of ASE on high power Er/Yb co-doped fiber pulse amplifiers
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Abstract: In order to study the impact of amplified spontaneous emission ( ASE) generation on the performance of high
power Ex/Yb co-doped fiber pulse amplifiers, based on the rate equation, the theoretical models for several amplifiers with
different pump,signal and configure parameters were solved with finite difference method. The results show that because of the
ASE self-saturation, there is an optimal repetition rate for the input signal in order to achieve the highest peak power and

maximum pulse energy and the repetition rate is linear with the pump power and inverse to the pulse duration. The results are
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important for the design and experimental research of high power Er/Yb co-doped fiber pulse amplifiers.
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Fig.1 Energy level of the Kr/Yb co-doped system
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Table 1 Paramelter value used in the simulation
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Fig.2  Absorption and emission spectrum of a gain fiber

parameters values 2.1 Eﬁﬁgm%zmﬁ]
Ap 976nm EHEZE—-ENRLT . BB AFSHNER
> oo SURATF TR 254 TR A B, AT ) T ko s L
227 um . P
N ) 450:025 . HIERRE . HI, BT 545 A 015 ik o 1] F 14
N, 3526 % 10%m > i, @A AT ASE MUBUR . B, 1RO 3 R 0
R 1.00 10 "2m? « 5! FHEERANGSNEEIE,
R 1.00 x 10 2m® + 57! 3 iR it 548 21 848 DR 4 5 D 100W,
i 1.00x10 %m -5~ 200W 1 300W Bt , SR ILIB L A5 i L R R B E R A
& 1.00 x10 "% R, WK E AR 6m,10m A 13m, &
100510 MBS R 4 5 100ns B 2R SOW 725 i fik
P i, NIRRT LI Y FERE TR — i, AR — R
m” 5 R EZ IR, F K RE B g DRk B R K ME
REREERMEMET RN AR S . YEEHE

- 1.0 2 25 7 14

IS a Z b = d

308 300w 520 =6 2128 filled—backward

B 200w | & 5> gl0

g 0.6 215 z 4 Z g hollow—forward

504 1OW 1 910 23 26

2 0.2! ¢ 8 5 . e - % 2 f 5']) 4

2 I A g1 p < 2

0.0 r%%et;t*gm rg{)e/kH(Z) Too 70 40 60 80 100 O 20 40 60 80 100 0340 o 0 180

repetition rate/kHz

repetition rate/kHz repetition rate/kHz

Fig.3 Output characteristics of an amplifier under different pump power
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Fig.4 Variation of the totat ASE power after a pulse under 300W pump
power and 10kHz repetition rate

HFRR R R MR RE , B = TR IEH T1E,

B 4 B Jydiz U1 % 300W  E & 4% 10kHz 0,
Pkt S5 ASE BT AEfk, ME 4 F[E 3a fpA]
DVE W, EE B H ASE B 1 F1ata] Bk v 22 10t
J& ASE W KB FH et ) e, —FHZ
] AR LR R o
2.2 HINESEEINENFN

Bl 5 B A AAE 5 65 D) B oA i, i K 2
HEFER AR b, 113 BT T R S Th R 300W, {5
SRS F N 100ns ) S HT Bk, EREHE N
10kHz 3435 V4T K B K 13m, MWEIH O IFH, B A
{55 U T 348 = i), K o BB & F G (8 D) S 58
2, ASE IO RGN TR, w0, @R m A
SR ME ASE H—EEH.



544 % % & A 2009 4E 10 A
=12 . 212 8. 1 —
:SBI.I ~a “;)“.b 57.5 ¢ \ % o) d 7 __~backward
o 3 5 qga l\_é*_«__‘
21.0 S0t 4270 -3 S R, o
o ) g S : forward
20.9 i {63 w
=3 H H ’ . H . H .
2 o " : z 1 - : 2 ) : i ‘ : —

0555200 350 500 650" 550 200 330 300 650 50 200 350 500 650 S50 200 350 500 650

signal peak power/W signal peak power/W

signal peak powet/W signal peak power/W

Fig.5 Output characteristics of an amplifier as a function of the input signal peak power
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Fig. 6 Output characterstics of an amplifier as a function of the FWHM of the input signal
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