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Abstract

In this study, a multi-wavelength bar module is used to effectively suppress the influence of tem-
perature drift on the laser output stability and control the thermal effect of the crystal. Through
the integrated heat sink structure design, the temperature control pressure of the laser tempera-
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ture control system is improved, and the volume and weight of the cooling conduction system are
reduced. The LD array pump source, pump structure and conduction cooling mode are designed to
realize the stable output of all solid-state laser without water cooling. The repetition rate of the
laser is 10 Hz, the continuous working time is 3 min when the temperature is controlled at 30°C,
the average pulse energy is 17.0 mJ, the maximum pulse energy is 17.5 m], and the energy insta-
bility is 3.13%. The laser can be stably output in the range of 10°C~40°C, which can meet the ap-
plicable test of various platforms.
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YT R IR EABOEE DA T fiR. FEFREVF 2GR Z MM, HAEEH
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BRSO TR R SE T TR KB A o TG 4Tt 1 )87 X 4 [ A O G B 42 H 7 7™ (1 = IR . BREE
T FH A LA B S5 R T 5 T A B FH 2SR [ 1] 6

7 2004 4F, FEFEIRSE ABRIE T —& 1 J. 500 Hz. 15 ns A LD ZE3H A9 H%GH QNd: YAGMOPA %
g, HAPEH T =gk, R EARKIER2]. BEE LaThlE. 73k, SRRk
Ji&, FEOLER/NEAL . SRR B R R s, DRI I 22 B T SR SE I S A, KRR E
PO AE B, X T OGS ARG 42 H T 5 = R

H A& T EX — BT B UESE AT AT AR, AATTC 8 H 20075 Sl B > #N,  BLx £& 54
A EABOCRRBATH A, HAP RS A B A 135 S 1 LR ks N M . 2005 4F
Nieuwsma F1 Wang F & 7 —Fi Fl T m S WU HE R GER) 4 T 223 B A B0 85 [3] - X4 4 bar 25 A1
SRR A T M AR S 5T AR IR B HEIGA Fr EAT A 30 A a3 FH AR E OPO ikttt 35153 1 20 Hz.
WA 4 H A 350 mdy 11.8 mm-mrad FISOLH H . 2009 4F Ming Ling 5 70 1 —Fl# 8 = AL - PIH%
KM FA PR Nd: YAG BOE#, 3157 12ns. 98 md. 20 Hz OB H [4]

2011 4, Liu Qiang &l i WUk B2 (1) 77 20, SR AR S5 3 B8 (VRM) A s SR T 8 (HRM) AR A i ok
AMEFO R I FGE B RN, TER MO 2 [RTBCE — S 100 S e % 38 R AME HGB i, 7E 100 Hz F3R1G T
ik 388 mJ I, RFRCE A 36%. ik TE A 15 ns [5]. 2013 4E C. Evangelatos Z¢if it 885 nm H %
R Z B A AP N B T2 FEOGRESORI YRV RE R 00, IR T OB 8 IR, 7 100
Hz 4bSE3 2 md (43 Q FFchikifRE R, frFF M2 AR 1.3 R 0/ Aii[6] . 2015 4 Qi Yang 25 it
T M B RO S IR, PR T —FhmRe R Rk T ) g A R T SR AR
FR I NdYLF thakBotds, fEEEME 50 Hz T35 T 160 mJ. 9 ns [f) 1047 nm £L4M6[7]. 2016 4F,
QIU JSEERM T AWK ERIIT R, Bt RGN EEREIRERE N 50.68%, EHEGHZ N 100 Hz K,
KR RE RN 9.25 pd BRI, K13 T 3.36 J Ik RER, BkePTiEEAN 7.0 ns, mIAEBEN
TSR 1,70 f%, feERaEME(RMS) N 1.07% [8]. 2017 4 Atsushi Sato 2577 % T —7Fh 70 Hz. 104 mJ
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Figure 1. Nd:YAG crystal absorption spectra
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Figure 2. Pump wavelength diagram
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Figure 3. Schematic diagram of laser structure
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Figure 4. Laser measurement schematic diagram
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Figure 5. Diagram of laser output energy at different temperatures
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Figure 6. Diagram of laser output energy at different temperatures
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Figure 7. Laser output stability measurement diagram
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