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Abstract We reported a high energy, high beam quality LD side-pumped narrow nanosecond pulses Nd: YAG laser
amplifier. The amplification system consists of a nanosecond electro-optic Q-switched oscillator and a two-stage side-
pumped Nd : YAG rod amplifier. The oscillation stage uses Nd : YVO, crystal as the gain medium to reduce thermally
induced birefringence and reduce intra-cavity losses. The amplification stage adopts a two-stage amplification structure to
improve the magnification. Finally, when the pulse repetition frequency is 10 Hz, 1064 nm laser output with maximum
single pulse energy of 377 mJ, pulse width of 5. 9 ns, and average beam quality factor of 1. 86 is obtained.
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Fig. 1 Simulation results of laser pulse characteristics of

oscillating stage

ol o= PO R R 9 2 A 35
S Ry I Ea 5 2 78 M6 2R 8 7T LU th 438
PRIEAFE R 0. 1B, = B 290 36, I st 4 H 45 e 1F
5% Ry, 20K 409 5 55 2 th WO R B E 20K
0.9ml, U TFTHIEHTRGEAWHBITH,o=
15.6 X 10 ® m*, /=30mm, //=240mm, R=0. 6,

L=0.03, JHe k58U B IR A 3P X o/ | 7 X

1.0 F

08 F

0.6

04

02

Bl 2wk B R R 2 A G R

Fig. 2 Reflectivity of the optimal output mirror versus 2

0 20 40 60 80 100

K3 OB RE ST < (A 5 RINE

Fig. 3 Output laser energy versus z

0914006-2



€ x xR X z)ﬁ%;ﬁ%?ﬂ o e 2 A TR L

REZF7 i, o 90 ps.

R 4 Ik e s B, AR SO IO A K B R S
S B kR AT T A BT o 2 S X S R R
M T L2 220 6 R Jk ot R el R

N(x,z)No(zf)/{1{1

exp[ UJI%(JC’) dx} } exp[ Zc;cjhj/( No(2) dt’} }, (5)

oz, 1)=go(z)

exp[ — UJI%(I’) dx} / {exp [ZGCJIM No(") dz} +

exp[afgpo(x’)dl‘} 1}, (6)

Kb B HOCTEMOR GG A b gL e . DUTR 8
I FHF Bk oo R B H 5 0=2. 9}10 * m?*, i 25 A
J K B A 82 mm, W F A 7 =230 ps, I I K A, =
808 nm, Y BE K /N w,=3 mm. [ 4 KR HRX(5).(6)
THE 2 G OE & R R R B 58 AR Ak . AR 4
4 FT DUE W FERCR A8 SO B Ik v 5 B SR AR I
FE AN, B TR A2 1045 .

1000 b oscilloscope
1\= == —amplification
2 so0f I
g 1\
£ L \
] 600 | \
= |
g 400 | \
Z ;)
= 200} | \
\
0 o e
0 10 20 30 40
Time /ns

PRl 4 BT A IR IR Ik e i B2 i P (1] 78 £ ) A5 401 45
Fig.4 Simulation results of laser pulse intensity changing with

time in single pass amplification
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intensity profile at maximum output energy)
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