-/ R SN
LASER TECHNOLOGY

$H38% o
2014 4 11 A

Vol.38,No. 6
November,2014

XEHS: 1001-3806(2014)06-0794-04

AAZRSEERIEXLHL FEN=EMEENE

2 ORE AK R FES TR AT IFLAEX
(i TARBRR S WOCHREBIFCRL, 4 621900>

FE: T SERUK DA% = 8 IR SE 50T & s 40 5 0 = A5 00 i i DU a2, SR P 1M v 5 4 o =COBURE 1 T s
R P 07 780 3 3 W A e 1 5 RO AR A B , S B i T 0 TR 38 3 T AT A R R SR R e o B SRR R AR R
YW MCTT AT DASRAR T4 i A5 000E , TR B0 . A5 OB 2 A 0. 4% A4, JE A A5 A 1 3 1 D £ AN
B BE AT LA AR 5% AP, SRAIE T 3002 B A il i T S 1

KRR Wi S SPREOL; kb Rg i Rt Motk

hES S TN247 XHFRERD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2014, 06. 015

I-

I

Measurement of the third harmonic energ; ! a large-

aperture high power lascr

LIANG Yue, HAN Wei, ZHANG Kun, LI Fuquan ,CAO Huabao XIA Yanwen, SUN Zhihong, ZHENG Kuixin
(Research center of Laser Fusion, China Academy of Engitierit ¢ Physics, Mianyang 621900, China)

Abstract: In order to measure energy of the third harmor’e (TH ) of a large aperture high power laser experiment
platform, with a concave mirror sampling the beam, with o acvel absorbing glass element filtering the beam, the influence
of the absorbing glass element on the measurement rcsutt wvas cxperimentally tested. According to the data analysis, by
using such a novel absorbing glass element, pure T4 laser can be obtained and the influence of the residual fundamental
and the second harmonic light is about 0.4% . The unccrtainty of energy measurement of the entire TH laser energy can be
controlled within 5% , which guarantees the icliability of energy measurement for the laser facility.
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Fig. 1 Measurement layout the third harmonic energy of a large aperture

high power laser experiment platform
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Fig.2 Third harmonic calorimeter scaling layout of large aperture high

power laser experiment platform
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Table 1 Offline measurement of transmission performance of novel absorbing glass

\ photometer picosecond laser nanosecond laser
e lw 2w 3w lo 2w 30 30
lw-absorbing glass  7.63%  88.89%  91.85%  8.10% — 90.25% 82.87%
2w-absotbing glass  75.02%  3.20%  87.70%  77.10%  3.58%  88.98% 84.35%
transmission efficiency
(two lo-absorbing o 5 s 7400 0.50% — 72.5% 57.9%

glass and one

2w-absorbing glass)

Table 2 Online measurement of transmission performance of novel ab-

sorbing glass

item lw 2w 3w

lw-absorbing glass 7.79% (6J/cm?)

84.5% (1.6)/cm?)

2w-absorbing glass 3.86% 87.1% (0.8]/cm?)
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Table 3 Theoretical energy at three wavelengths at various locations
before fr'equen?y after fre'qucnc:v after absorbing glass remark
conversion unit conversion unit
wavelength
ransmission
energy/] energy/] scale energy/] scale efficiency/ %
lo 5500 744 0.172 2.1 0. 00158 0.46
2w 0 148 0. 0342 2.8 0.00211 3.1
3w 0 3432 0.79%4 1327.3 0.996 62.2
Table 4  Results of calorimeter coefficient scaling
main amplifier 80 calorimeter @80 calorimeter
shot number 420 calorimeter energy/J )
energy/J reading/mV coefficient/(y + mV ")
2012060703 5442 1203 1683 0.7%24
2012060704 5848 1065 1500 O 74T
2012060801 5584 939 1331 0.7426
2012060803 5642 996 1393 0.7526
periments [ J|. Journal e Physique IV ( Proceedings ), 2006,
5 & it 133 :687-68Y.
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