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Study on Dynamic Output Characteristics of
the Double-Pass Pulse Laser Amplifier
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Abstract: Based on the principle of double-pass amplification, establishes a double-pass pulse amplifier experimental
model. From pulse laser double-pass amplification rate equations, establishes a double-pass pulse amplification theoretical
model, studies the transmission characteristics of the pulse in the double-pass amplification system, and obtains the
relations between ASE ( amplified spontaneous emission ) and pump energy, the relations between ASE and the repeat
frequency of the signal light, as well as the relations between the gain and the output signal power. Finally, the quality factor
Q of the system is derived through calculating.
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Fig. 1 The structure of cascaded single-pass pulse laser

amplification system
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Fig. 2 The experimental structure diagram of

dual-pass pulse amplification system
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Table 1 The parameters used in the calculation
LK | {H Z B R # {H
ZEH O ik % 25 B

g 20 X 107 cm’ . 6.0 % 10" cm”
Bl TN e v o
TR G K AT . . L

. 19 X 10 en? PR R Ea 23 %107 em™
(CRESIV 2 )
. 15 % 107 e’ || L RIEF .
Wi B, 5107 en’ || IEHAKNF T 0.86
AR 4 13 X 10°an’ | | RFEERIFRECR,  0.95
FWOLYA L, 976 nm iS5 XdKa, 1053 nm




o 5 0] X EAE, 25

KRR ik o i s sl 2t AR PRI 5 69

4 BREEBPNHEEN

RS T SR 6 AT e, HX T Mt
WO, T AR T S AR A
U 0 T A 59 1 O 49 S0 50 A 35 1 R
PRI 28 (T 9 o LR G P st . /20
SN OB F K BB KA TR . 4 e 1 B A 1
SR T, B IR R G0 B KRS, B
RGN ASE BRI S (5 M EEHR . REM
RIS, SRR R . B (2) M (3)
AR T 4 5 R T

dN2 N eg(t)L_l
=P(#)-N,()o.0——=- :
= =P(0)-N,(H)0,0 i (9)
dNv
— = PON (0o, 0-
ﬁ' eg(t)L -1 _iF (Z)meg(’)L
7, gL o o (10)
N, (1) e L -1
:/H\: 9F l =2— D ’
LRE 7, gmlgz H
2 2 .
Mo, =Me. (1)

Hrp, mJ2 ASE Bkibudi i #4450 B 8 D,
ASE MKy 4 454 FURAE R R B Fy (2 BRE
GORL T PIUCHE 1 38 25 TR A BB o) R
E"Jfﬁiﬁﬁfﬂ»%=7.6 X 107" cm?o

G, ERAGESKELT, Wl FXR,
THE G R UGHE 1 2540 BT AR RS Bt ASE,
TR (10) FFRE (11) DK, FIH N @ Fyr)
SRR B ASE figft, Nk (12) Fos:

E, = [ K()e" hods, (12)

Hrp: 70 ASE WK UCGHE & 14 55 71 5T A9 S A]

hose ASE JGF IRES

v RSN WLy = Nw’L:

ASE HIREH BRECH E 5

o, KIS I Bk 5E o

HR, I B AR R S AR B R SR b
R o WM. B 3 HTEARFRZHRER T, RS
it ASE BEiE 5 A BT o ZMIMOC R, i L (E
BEHUFELETHRXT H, A3BR R G M R o

ML 3 BB B AT LA E R GE0 GRS 0 K
0.71, MG o ERTLIHE R a5 . T 5 R
K E AR 10 kHz, AFIRERRKAPRER T, &

Gekan i A &2 5RSS ASE BB S 15 SR E AR
KE, F4 AMERRRML .

2000
> —— 4
R 4 ":t ________________________
et
g
_ i
£ 400r
8 o
U9 .
9z P
< 2001 g —— ASE fel, MRS,
—— ASE fig&®, 0=067;
i --— ASE BE&, 0=0.71:
20 ASE fig&, 0=0.76
5
0 516 15 20 35 30 35

FEIHAEE /LT
3 AREMBEEHT, REHH ASEREE
ER#EEZENXR
Fig. 3 The relationship between output energy of the ASE
and the pump energy with different quality factors
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Fig. 4 The relationship between output energy of the ASE and
signal light repeat frequency with different pulse pump power
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Fig. 5 The relationship between the gain of system model
and signal output power with different pump power
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