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Study on pulsed solid-state lasers with positive
branch confocal unstable resonators

WANG Can-zhao LI Li ,SHANG Wei-dong ,SUN Jian-guo,GUO Zhan-bin LI Zhong-hua
(The 27th Research Institute ,China Electronic Technology Group Corporation,Zhengzhou 450047 , China)

Abstract: To obtain high beam quality pump sources for mid-infrared lasers, a Nd:YAG pulsed solid-state laser was
designed with positive branch confocal unstable resonator. Under the influence of thermal effect, parameters of the positive
branch confocal unstable resonator were optimized after numerical simulation and experimental verification. Single pulse
energy of 260mJ, pulse width of 9.7ns and beam parameter product of 3. Smm : mrad were achieved at 10Hz. After
amplification and pumping MgO:LiNbO; crystal, single pulse energy of 104mJ at 3. 85um was obtained with pulse width of
8ns, and its optical-optical conversion efficiency gets up to 12.5% . The results demonstrate that beam quality of laser
pump source meets the requirements of the mid-infrared optical parametric oscillation laser. The research lays the technical
foundation for its application in the field of optoelectronic countermeasures.
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Fig.1 Schematic diagram of positive branch confocal unstable resonator
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Fig.2 Relationship between d, and refractive power of Nd: YAG
Hi ASEZ D) A3 D, =0. 06m ™" 4R4E
WA A RO LA s SR P o Bk , e
Vet Nd: YAG fik i [ (4SO & R HI A9 1E 3 S A £k
R ERERSE. N, =3.5,a =1.7mm, p, =
-0.75m,p, =1. 6m,d, =109mm,d, =260mm, % &



THNE  IE A SR s 0 ok [ RO BB 5 443

00 03 1.0 15 20 25 30 35
refractive power D, /m™!

Fig.3 Relationship between p,and refractive power of Nd:YAG

PR LA O, M @ =2mm,p, = -0.8m,
2 KGR

4 ST SR AR ERR S Nd: YAG fik e[
(LS} @i B UL AR G ) it B o5/ ol
At AR, ERER SRR o = 2mm, p, =
-0.8m,p, =1.5m,d, =109mm, d, =260mm, VRM
F 2 5% 30% ,Nd: YAG R F 8 @7mm x 110mm
ARG H AL 10Hz, ik v 58 BE 9. Tns | B i RE
260mJ SR S m AL 3. Smm - mrad P K 1. 06pum [
AYRWOCH ), ZAT PO, H kP E & 830m], 28
Y IR J5 8 62725 YR 7 (optical parametric oscil-
lation, 0PO) & MgO:LiNbO , i PABIEAT iz G [ 5
JCHN PRI, 4 FL T 7 — > 1T LRSI 4175
FEM) 1 4E5% 5 o My FI M, O 45°HR@ 1. 06pm 45,
M Xtz i, WS S C IR0 R 5 Mg XS
S S, A PRAERTE : M, 4 45U A, Mt
FE S CA B, X PRI 2 , I TTHS TR 23 1

pump source

laser head :

2/
o
w
Z
N
I~y
=3
N
[0
=

I laser head 2

; ) —
G :
— |
|
|

signal
pump

Fig.4 Experimental diagram of mid-infrared laser
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Fig.6 Pulse width of 3. 85um wavelength laser
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