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Abstract A type of pump reflector for large aperture active mirror slab amplifier is designed. The amplifier is different
from the conventional multi-segment-amplifier (MSA). The reflector should be specially designed to improve the efficiency
of the pump Xe-lights. For the unique structure, the theoretical optimized curve function is calculated by Matlab. TracePro
is used to simulate the designed reflector based on the optimized function, and get the theoretical efficiency of the reflector.
Compared to the flat reflector, the efficiency is 17. 58% higher. A 1:1 experiment is designed and used to test the
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performance of the reflector, whose efficiency is 15.19% higher than the flat one.
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Fig. 1 Involute pump reflector
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Fig. 5 Simulation condition of (a) short-involute reflector; (b) flat reflector
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Table 1 Simulation result of the three reflectors by using TracePro

Type of reflector

Relative illumination on the glass surface

Simulated efficiency /%

Shortwing involute
Flat

Standard shortwing involute

11. 06 55.3
9.406 47.03
10. 48 52.4

07 FLEE 2R 7 6 38 005 7 T 4 28 BT i 1 AH X
A A A AR R LS W OF e R AR 3 T 5. 5300, 8%
PR AR R TE T 17,580

3 SRR
N T R LA R S5 T P 7 TR A L
LR oaTib i PR U RIS d IR 3 S O R N i1 BYa
S i 1 I £ R/ S 0 A AR RO 2 5 R Kl
Tihia LRI LR A0 RSB E 7 P

Tl 7R — & Nd: YLF 8 Q ok &, 8 &2 4
F R 1 Hz, b K 1053 nm, JG5E H AR A
1 mm, Jk5&0 10 ns, e K4t gE 4 10 m], 4
Helm IR Iy 1 kK5 . Zad 158 Wl . & id
M1, M2 i 3 % 1 B% 58, DA A 15 07 o o 0F A et 3
283k 5 2 1SS FE AN R TE A . 220k M3 R Bl B
Ja 4 it 0t 8, #F A BB i iF ( THORLABS,
PM320E) £l g 2 If il % .

f : \ \reﬂector
Qe 2 O flash 1
N ash pump lamp
| ———Nd:glass
Q |« ———window
N
M3
energy meter

1:5 beam expander

Nd:YLF laser

7 S o e A i s R S g e B A

Fig. 7 Schematic drawing of the experiment for the reflector efficiency
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Table 2 Small signal gain coefficient of different reflectors in the same pump condition

Pump voltage /kV g, for flat reflector

g» for short-wing reflector

Relative increase /%

16 2.917 3. 360 15.19
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