F30E HOM
2003 4E 9 A

OE B
CHINESE JOURNAL OF LASERS

Vol. 30, No. 9
September, 2003

NXERE: 0258-7025(2003)09-0769-06

RO KR BOR & B B UL 540 b
75’5&?)]1’2’ %[Sﬁla ﬁ/\\/ﬁﬁla Eﬁkﬁla % il’ X'J %1’ YL%—‘%P/W(&]? j]"l’?l

C PETIRYERRGEHOCREDTFR L. W HH 6219005 ERFHELRFEIE2B, B8 Kb 410073)

BWE NRATEIhEE SO P EE R RS (SSAMBMMEZ B RS R . MR AREEEH NS
THEAT R RGN TERRIR R G OL LA BTAR T » 5 7S R 1 52 2% 18 A A (7] 41k 328 Fo 4 280 T O % ) 30 2 495 4k 4T SE B BT
7,22 kV TAERET KRG T 4. 9% em ™ B/ME 53 25 REOM 2. 430 RERERL R . RIS iE 0 A7 T MK 2% A il 12
P 28 Je AT AR AL, SE I A T 6 402 5 1R A FE A v R R AE 0L

KB WOLEA; B8 A RBOK AR /MBS 3 25 R B0 IR 5 3

FESHEES TN 242 XEKERIAEG A

Research of Single Segment Laser Amplifier

HE Shao-bo'?, ZHENG Wan-guo', YU Hai-wu', WANG Cheng-cheng',

TANG Jun', LIU Yong', CHUNYU Yong-mei', LI Yi-zheng'
YCenter of Laser Fusion, CAEP, Mianyang, Sichuan 621900, China
(ZCollege of Sciences, National University of De fense Technology, Changsha, Hunan 410073, China)

Abstract

system are introduced in this paper. By optimizing the pumping constructs of SSA, about 4. 9% cm™

The Simulation and experimental results of single segment amplifier (SSA) used in high power laser

! small signal

gain efficiency and 2. 4% storage energy efficiency have been obtained when working voltage is about 22 kV. At the

same time, the thermal distortion and wavefront changing are investigated, the changing of cleanliness in pump

cavity is measured.
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Fig. 1 Schematic of the single-segment amplifier
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Table 1 Simulate results in two different pumping conditions

X t Relati
Pump condition Width of e.s%)ec ru.m . 'e anve Relative pump  Total relative
L /uH. C /uF Ise/ efficiency in transmission efficency of densit Nd* i
, i 3" o
® * bulse/ps absorption bands efficiency Nd** ion energy denstty "
L =450, C=94 617 21.0% 57.4% 100 % 100% 100%
L =200, C=135 493 21.14% 58.8% 111.0% 101.2% 121.6%
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Table 2 Small signal gain coefficient and storage energy efficiency in different charge voltage and diameter of Xe flashlamp

Charge voltage/kV 18 19 20 21 22
Small signal gain $1.7 cm 0.039 0.041 0.044 0. 046 0. 049
Coefficient/cm™! $2.4 cm 0.039 0. 043 0. 045 0. 046 0.048
Storage efficiency $1.7 cm 1.98 1. 87 1.81 1.72 1.67
3.01 2.85 2.63 2.43 2.43

R3 SSAHEBHEMTEMBEUERILE

Table 3 Comparison of experimental results and simulated results of SSA

Contents of research

Experimental results Simulated results

Storage efficiency
Small signal gain coefficient

Storage efficiency (The interval between soleplates

(udder and above) and Nd:glass changed from 6 cm to 1 cm)

Small signal gain coefficient (Discharge pulse
width changed from 600 ps to 500 pus)

2.43% 2.62%
5.79% 4,90%

Improved about 14. 2% Improved about 14. 8%

Improved about 24, 4%
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Fig.2 Thermal recovery of SSA wavefront distortion

(a) simulate value; (b) experimental value
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