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Abstract The structure of active mirror Nd: glass laser amplifier is presented, which is pumped by Xe-lamps. The

gain characteristics and energy extraction of the active mirror Nd: glass laser amplifier are experimentally studied.

The size of Nd: glass is 380 mm X 160 mm X 30 mm,

and the doping concentration of Nd: glass is 2. 2% (mass

fraction). Experimental results show that when the charging voltage is 23 kV, the small signal gain coefficient of

the system is 0.056 cm ™!

, and the energy storage efficiency is 2.0% . The spot size of the output laser is 126 mm X

126 mm and the pulse width is 5 ns when the charging voltage is 22 kV. The laser amplifier obtains the maximum

output energy of 349 J when the injected energy is 6.67 J. The peak to valley (PV) value of the static wavefront of

the system is 8.38A.
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Fig. 1 Light path schematic of experimental setup
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Fig. 2 Schematic of amplifier experimental setup
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Fig. 3 Overall photo of amplifier experimental setup
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Fig. 5 Output performance of laser amplifier with the

charging voltage of 22 kV
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Table 1 Theoretical calculation parameters

Parameter Value

Linear refraction of Nd:glass 1.528
Saturation energy density of Nd:glass 4.5 J/cm®
380 mm X

Size of Nd:glass
160 mm X 30 mm

Charging voltage 22 kV
Discharge capacitor 116 pF
Loss efficiency of circuit transmission 15%
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Fig. 7 Temporal wavefront of the output laser pulse

REEOR o A B DR P M O AR P O B B

K5 R HE 22 10 52 B0 32 fioh , 7T 38 ek IO 24 X ek B 5 it Jon
T/ INE 05 I 78 el B 3 2o B A B W £
TR R B B AL R I AE A /2, RGBGHE G AR B
B L2 Jo kb B R S LRI T RE W
FRAS VAT G B WA 8 TR . AR G0 B A
A (PVOE R 8,384, i3 e BE A2 A 1.1 mm,
HACTE RN R A A BR Y 27 %, M 8 AT LLE
H D T B AR A5 2 2 B P RO B, G R I R
I T 0 T B R Aok AR b O AT e R 2 5] A — 2 B
2%, T AE OO HR LUAT 5 5 4 A A S B L T 5 D T
Wy 75 ) 3k 25 R R A AR

0501001-4



@
20
40
60
20 40 60
-4315  -1521 1273  4.066

238.47
212.00

P8 FRGEMY Ca) A5 I B W A2 A1 (b)) I 73 ) 3

Fig. 8 (a) Static wavefront distortion and (b) far field spot of the system
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