B39 % 4512 it

o

2019 4 12 A Acta Optica Sinica

Yb: YAG i i 2 RHOG MO B0 T e 5205 DR

FERY, &7 Z, TEMRY AR, Kozlov Aleksei?, K1
HMERR KA S B E B F B, WAL RN 430074 ;
?M.F.Stelmakh By A& RS IR Mo AR 58 B . B3GR 117342, 2 i

WE W 2 BB EE R 76 2 UG i AR 5 A Tk B CRE L AT SE B i T 2 TR R bk e R LS O
TR OB R S T RO R G R B A RS . BT Yb: YAG FOR SRR R T IR R A T A S
Tl 20 WK M 2 B BOGHBOCE . SRR O 28 6 5 5 R A F R I A7 R 5286 A % AR 2 R O
TR 5 AT A AR IR S 1 6 4 16 T Bt FLOYG 3 AN DG T < 52 el Tk o o' 1 SRR 3 4%

KW BOCH BUORAS KRB0 LR R REt

FESES TN248.1 XHkHRIRED A doi: 10.3788/A0S201939.1214001

Design and Experimental Investigation of Yb: YAG Thin-Disc
Multipass Laser Amplifier

Song Enmao', Zhu Guangzhi'*, Wang Hailin', Li Zhengyuan',
Kozlov Aleksei?, Zhu Xiao'
' School of Optical and Electronic Information, Huazhong University of Science and Technology,
Wuhan, Hubei 430074, China;
*POLYUS Research Institute of M. F. Stelmakh Joint Stock Company, Moscow 117342, Russia

Abstract A thin-disc multipass laser amplifier enables a seed laser to frequently pass through the gain medium to
extract energy. Such an amplifier can output a high average power, high pulse energy, and high beam-quality laser,
which plays an important role in a high power short-pulse laser system. In this paper, a Yb: YAG thin-disc multi-
pass laser amplifier that can amplify a seed laser over the course of 20 passes is designed and constructed. An
amplification of a high-repetition frequency short-pulse laser is performed, and it is found that the thin-disc multi-

pass laser amplifier can effectively guarantee the beam quality of the output laser. In addition, spectral mismatch is
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observed to have an influence on the single gain of a short-pulse laser.
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Fig. 1 Diagram of equivalent resonator in thin-disc

multi-pass laser amplifier
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Fig. 2 Stable region diagram and variation diagram of spot size at thin-disc in resonator.
(a) Stable region diagram; (b) variation diagram of spot size
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Fig. 3 Variations of spot radius and wavefront curvature
with L, and L, at thin-disc. (a) Variation with

L, ; (b) variation with L,
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Fig. 4 Schematic of seed light transmission

system of thin-disc laser amplifier
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Fig. 5 Beam characteristics at different positions in amplifier. (a) Plot of stable region at thin-disc in amplifier;

(b) variation of spot size in amplifier
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Fig. 8 Distributions of output laser intensity of seed light after different times of amplification.
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Fig. 9 Variations in output pulse energy and single pass gain with amplification times.

(a) Variation in output pulse energy; (b) variation in single pass gain
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