i o Sin
2014 2 F

ACTA OPTICA SINICA

R Vol. 34, No. 2
February, 2014

BtlR K S e VOB B K A8 ol AT fihis
Io% BYE KEH I A RER

Coft B2 B 7 B S B DR 52 97 8 500 OB 0 F00E 458 05 136 201800

EOWARMEN GRS R RS TS P R R IECE o B RHET ERE G SR, g T T AT R e B
AT 48 S BB AT BB DL 25 IR S 5 R E AT T EX 3R TR AL AR SR AR e 10 A2 AR S Y R B
SR T BT SR A L B S RO AT I AR RS . 5 ST A B S TN S B SR T RCR RN AL
iy OB T R R A RE AT IR, RS AR R AW S S TER R —ENAGT
I FHASE R0 R ke B0 T DL DR SE A A 0 e B ) R A R RS B, DA R e AR A HE AT BE OB S B 0B A YA S RE i
B0 R S 3 1 % T AR [ B AT DRI KT B A
KR O S UREOLIR S A s AT G R R s B KB G A
hESES 0433 XERFRIRES A doi: 10.3788/A0S201434.0214002

Optimization Design of Xenon Flashlamp Pumping in Nd Glass
Slab Amplifier Based on Simulated Annealing Algorithm

Liu Tao Zhou Shenlei

(National Laboratory on High Power Laser and Physics, Chinese Academy of Engineering Physics ,

Zhang Panzheng Wang Li Zhang Junyong

Chinese Academy of Sciences, Shanghai 201800, China)

Abstract TFor the number of inversion is decided by the effective pumping power provided by xenon flashlamp, the
xenon discharge circuit and flashlamp radiation numerical model are built. With the use of the numerical method and
the model above, the xenon flashlamp characters under different circuit parameters are calculated and compared to the
experimental results. Two more practical concepts effective radiation efficiency and effective spectral efficiency are
defined, to select optimal pumping energy and power entering xenon lamp. The results show that simulated annealing
algorithm can be used to choose best capacitor and inductance rapidly . when the coefficients of xenon lamp and
operating voltage remain constant. And the optimal power entering the lamp is also picked in this way. This method

not only avoids the lowering of valuable energy proportion in the pumping area due to the violet-shift in spectrum, but

also guarantees the life of the xenon lamp.
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Fig. 2 Flow charts of improved simulated annealing algorithm
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Table 1 Comparison between experimental results and simulation results before and after revision

FWTM pulse length /ps FWHM pulse length /ps

REW pulse length /ps Peak current /A

Experimental results 689
Results before revised 622
Results after revised 665

430
401
436

265 6265
227 6688
252 6319

2 fABLR KA R R AR

Table 2 Results of simulated annealing algorithm

Number Peak current /A ESE C /puF L /pH REW /us

FWTM /us FWHM /us Explosion fraction Damping factor

1 7325.8 0.2200 139 202 210
2 7321. 4 0.2201 149 217 226
3 7316.5 0.2202 137 200 208
4 7311.1 0.2204 138 202 210
5 7305.7 0.2205 139 204 212
6 7312. 4 0.2203 121 177 184
7 7319.0 0.2202 155 226 235
8 7306. 3 0.2205 122 179 186
9 7319.0 0.2202 155 226 235
10 7325.6 0.2200 150 218 227

617 384 0.2401 0.9976
662 411 0. 2485 0.9970
609 378 0.2381 0.9964
614 382 0.2388 0.9958
619 385 0.2396 0.9951
539 334 0.2237 0. 9959
689 428 0.2534 0.9967
544 338 0.2244 0.9952
689 428 0.2534 0.9967
666 413 0.2495 0.9975

3 LI A 0 4% HE T AT I e K B A AR

Table 3 Pulse length and efficiency of xenon lamp under current configuration

Peak current /A ESE /ps REW /pus

FWTM /ps

FWHM /us Explosion fraction ~ Damping factor

6687. 8 0. 2357 227

622

401 0. 2380 0. 9663
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