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An indirect measuring method for laser power on target surface
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2. Department of Aerospace,Xi'an Jiaotong University, Xi'an 710049 , China)

Abstract : The present measure technologies of laser power is is difficult to meet the measurement requirements of the

superficial power of targets produced by high energy laser device. An indirect method embedded FBG ( fiber Bragg

grating) sensors for measuring the superficial power on targets produced by high energy laser is proposed in this pa-

per. Two FBG sensors are embedded in different depths of the target,to realize accurate measurement of temperature

changes at different depths within the target. By curve-fitting the temperature difference of the two FBG sensors, the

superficial power of targets produced by high energy laser can be measured indirectly. The result of simulations indi-

cates that the proposed method in this paper is effective and accurate,,and can indirectly measure the superficial power

of targets produced by high energy laser,which is not limited by wavelength and power-level.
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Fig. 1 The indirect measurement system of superficial

power based on embedded FBG
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Tab. 1 the parameters of target material and FBG
RS HE/(g-om™?) HAA/ (g C) #FE/ (em - C) Wk RBC ! U CIES
RE4 2.7 0.9 2.0 23.8x10°° 0.02
FBG 2% HEREC ! WK FR v C ! HOLREC ! b PR/ /nm HBET PR/ C
VeSS it 6.3x10°° 0.55x10°° 0.22 1545 0.01
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Tab. 2 measurement results of different power with various estimate time

Gine /(W - cm’z) /s
0.1 0.2 0.5 1 2 5 10
1 NaN 1.7915 0.41017 0.51258 0.61691 0. 73347 0. 80202
10 11. 6262 9. 0295 8. 7175 8.9122 9.1512 9. 4224 9.578
50 53.5164 49.0175 48. 0286 48.2379 48.5977 49. 0367 49.2943
100 107. 0329 98. 035 96. 0572 96. 4757 97. 1954 98.0733 98. 5885
500 500 500 500 500 500 500 500
1000 1000 1000 1000 1000 1000 1000 1000
5000 5000 5000 5000 5000 5000 5000 5000
£3 FTHREZGZMYPEHKENFEITRE
Tab. 3 measurement errors of different power with various estimate time
Gine /(W + cm %) WA/
0.1 0.2 0.5 1 2 5 10
1 NaN 79. 15 58.983 48.742 38.309 26. 653 19. 798
10 16. 262 9.705 12. 825 10. 878 8. 488 5.776 4.22
50 7.0328 1. 965 3.9428 3.5242 2. 8046 1. 9266 1.4114
100 7.0329 1. 965 3.9428 3.5243 2. 8046 1.9267 1.4115
500 0 0 0 0 0 0 0
1000 0 0 0 0 0 0 0
5000 0 0 0 0 0 0 0
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Tab. 4 The sensitivity of indirect measurement for different power

i)/ 5

50 500
(W-em™?) DAt #B DA fl BBt T plit BBt
0 4.5296 — 49. 0367 — 500 —
1 5.5423 1.1179 50.0174 1 501 1
0.1 4. 6202 0.1 49.1347 0. 0999 500. 1 0.1
0.01 4.5387 0.01 49. 0465 0.01 500. 01 0.01
0. 001 4.5305 9.9347 x 10 ~* 49.0376 9.1768 x 10 ~* 500. 001 0. 001
0. 0001 4.5297 1.1039 x 10 * 49. 0368 1.0196 x 10 ~* 500. 0001 0. 0001
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