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Abstract A hundred nano-joules femtosecond (fs) laser amplification system based on the polarization-

maintaining Yb
3+

output light, the output pulse energy can reach 113 nJ and the pulse duration is measured as 221 fs.
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Fig. 1 chematic of the femtosecond laser ampli cation s stem
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Fig. 2 Optical spectrums of the second stage ampli er during the optimization

1 030 nm 37 MHz( 2(a)

) 1.9 mW 1.4 ps

1.5 mW
[6,7]

(25 m PM980) 7.5×10
5
fs
2

12 ps

0.7 m

400 mW 975 nm

180 mW (

2(b) )

150 mW

2.5 m

975 nm

(

(Polarization Beam Spiltter PBS)

)

1 000 /mm

31° 1 030 nm

95%

3

G

10 m

b 975 nm 16 W

3.5 m 2.5 m 1.5 m

a 975 nm 9 W 10 W 11 W



62

975 nm 11 W

1 080 nm

2(a)

13.2 THz 1 030 nm

46 nm 1 080 nm

20 m 975 nm

16 W (

2(a) )

975 nm 16 W

1.5 m 2.5 m 3.5 m

3.5 m

2(b)

2.5 m

1.5 m

Score 314 m
2 gR 1×10

13
m/W

G 16 L 2.5 m 3.7 kW

2.5 m 20 m

5.96 W 161 nJ

PM980( 5.5 m)

20 m

72 1

2.13 1

(975 nm 10 W)

3(a) (PulseCheck APE

(c) 3.74 (d) 4.23

3 975 nm 10 W

Fig. 3 Auto correlation curves of compressed output of the second stage ampli er hen 975 nm multimode pump is 10 W
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Fig. 4 Before and after matching the mode elds bet een t o ampli ers, auto correlation curves of

compressed output of the second stage ampli er
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Fig. 6 Frequenc spectrum of the seed and optical spectrums of the rst stage ampli er
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Fig. 7 Results of the experiment
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Fig. 8 Po er stabilit of the polarization-maintaining

ber chirped pulse ampli cationlaser s stem and beam
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