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Study on High Power Laser Energy Measurement on Shengguang ||
Laser Facility

LIN Kang-chun SHEN Li-ging TIAN Li GE Lu-yan ZHUANG Yi-fei

XU Shao-ji WANG Liu-shui PENG Yong-hua LING Ming-yi LIN Zun-qi
( Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800)

Abstract 7 types of volume absorption laser energy meters for accurately measuring the output multi-wavelength high
power energy from SG-[[ are developed. The technical parameters including sensitivity, homogeneity and stability etc,
are better than the original designing objectives via the calibration and testing by Chinese Metrology Academy. These
devices satisfy requirements of multi wavelength high power laser energy measurement for SG-[I . The sampling modes
and measuring accuracy of the laser energy measurement at 3 kinds of wavelengths at SG- I facility are also analyzed in
this paper.
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Table 1 Comparison between our calorimeter and those abroad

Our work Apollo laser Inc.

hole /mm $10 $20 $40 $50 $60 #80 $100 $25 $50 $100
absolute sensitivity /[pV/mJ| >50 >10 >8 >4 3 2 1.5 0.8 0.7 0.5
response time /s 1 ) 2 2 3 4 5 2 3 S
power density /W/cm® 10" 10" 10" 10" 10" 19" 10" 10" 10" 10"
energy density /J/cm’ 5 5 5 5 5 5 5 5 5 5
nonuniformity /% -3 | +1 +1 *1 +1 1 +1.5 +2 +2 +2
measuring accuracy [% | <*1 | <*1 | <1 | <#1 | <*1 | <#1 +1 *1 1 t1
accuracy | % IR S <25 <25 ] <25 ] <% <29 +3 +3 +3
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Fig.1 Contrast curve
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Fig.3 Sampling way of 3w laser measurement (one beam)
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Fig.4 High reflectivity surface transmissive curve

ASTHEE S ARMA R, B L& R AV B
24E, 5 30 WOLRER M BB RMIRE. I T W
DIEIRZE , VB RATR I TSR, 2
PO IR 77 16 1) A S 1 Fe £ 6928 4 LA B ™ A A
45" AT BRI IRZ & o

5 BOGRERIRS R LE b H#

1) 7 2000 4Fx—4FH , AT #0E R EA
HEREIRHOCHET T & 5550, X R Ih i 48 K fiE
BPEPROUE TBARGET , AL BE R S R

o

8 1

O
il
ol m“

T
0

% (RMS)

Shot /N

5 AB lo fBEESFHR2E
Fig.5 Energy balance error of 8 beam 1w

2) 7E 2001 4EH0, #0011 36 8 R A B &\ B
=ARBOCITHESEI0 A9 444 F , et At vd Bk = A5
WOEHEAT T 60 ZHLFTHESEH , SC 158 T 8 i
3w WOGLRER , BIRAL LS AN

JEPuEE 60 & 3w BOEE S, SRR BKE AT
<15% (RMS) I 45 &, I HiLF) 75% ;60 K
R ER TSR N 14.1% (RMS) , 1N 6 s .

901

60 1
B LT
e : \/
A ma b o b e
-60

-90

;) l'O 2‘0 30 4'0 5'0 6‘0

Shot /N
B 6 dulupg 3« BESEV-HTHKE
Fig.6 Energy balance fluctuation of 3w for
the northern 4 beams

JEPUEE 60 & 3 WOEE ST, BB ik BI<<
15% (RMS)F 58 &, I FikF] 97% ;60 &F



266 Ha

i

X A29 ¥

fER PR 2N 9.2% (RMS) , 1 7 .

40
36
32
28
24
20
16 P

% (RMS)

12
8
4
0

30 40 50 60

0 10 20
Shot /N

E7 JbupE 30 fEEEATIRE
Fig.7 Energy balance error of 3w for the northern

4 beams
MEL L 0 85 540 3 B AL B S5 SRR WA, B0k 11 %6
HROCHE RV Sc RS TSR, /B0
HOERE RV C v R B L AR R R .

& % X W
Lin Kangchun et al.. Measurement of laser energ for
“Sheng Guang” facility. Acta Optica Sinica (K5 Fik),
1991, 18(5):444~447 (in Chinese)
Lin Kangchun ez al.. Measurement of freguency-doubled
energy from “Sheng Guang” facility. Chinese J. Lasers ('
E# k), 1994, 21(6):453~456 (in Chinese)
Ling Mingyi et al . . Error analysis of 3w energy measuring.
Acta Optica Sinica (F% %), 1997, 17(6):750~753
(in Chinese)
Laumann C. W. e al.. Development of third harmonic
output beam diagnostics Nova. Proc. SPIE, 1991, 1414:
151~160
Burkhart S. C. et al.. Beamlet laser diagnostics. Lawrence
Livermore National Laboratory, Livermore, CA, UCRL
LR-105821-95-1, 1995. 68~79





