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Detector Array for Measuring Temporal-Spatial Distribution of
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Abstract Measuring far-field laser beam profile is an effective way to study the atmospheric transmission effects of
high power laser and evaluate the pointing capability of high power laser system in a long distance. A laser beam
profiler based on detector array is developed to measure the far-field beam intensity and temporal-spatial distribution
of the high-repetition-rate pulsed laser beam, and the image of the far-field beam profile is reconstructed with the
bilinear interpolation method. The detector array is composed of 297 Si-PIN photodiode detectors, with the spatial
resolution of 1 ¢m in the central region, an effective sensitive area of $32 cm, and response wavelength between
300 nm and 1100 nm. The beam profiler is capable of measuring far-field beam profile of 1~ 20 kHz repetition rate pulsed
laser, with minimal detectable pulse width of 10 ns, and dynamic range of energy density of 0.02~100 pJ/cm’.
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Fig. 5 Spectral curve of neutral density filter
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Fig. 7 Testing results of uniformity for detector array

0608003-3



H |

# ot

g 7 DA {1 7K ST D Gl A W 7 Pl P U Vo 1Y)
245 . SO AR ek R A R (RN T 1 m VX
WOtRE B N 0. 01 p]/em? . PR AT HEAS , 24630
i B 1 e 1 B AT R N BR 0. 02 /em”

B9 Ry A R Ge P g ik 52 55 A s [, Vo RoR
FE OG5 R 00 45 B4 5 PR S S A SR
SEG HOG R G K T 532 nm BOG AR H

Iy 1~15 W Al , bk of 58 & R 10 ns, 524
10 kHz 38 5o 4% 22 41 b 55 21 ok 52 30 3% S 0t
RE B M SL R 8. AR 19 K ARUOG B, 5240 vh R
375 B RTEOG G BEHE AT & HI, A5 3] 3K 4000 B 51 3% 1
WEEBEEARL) R 16 cm, SEEG bR G HE 2 1H R
906 5B B % O 4Ot e, ok I OPHIR 2 H]

(1) PEO 015460 BB T 72 8 56 5056 L
W 91 A S %

11
10

V.V
O = DN WKk IO 30w ©
I

0 20 40 60 80 100 120
Energy density /(pJ/cm?)

P 8 R 4% B 57 e T ) A8 9 R ) ik 45 2R

Fig. 8 Testing results of dynamic range for one channel

beam
polarizing Sphtter lens
prisms w/
paz mn laser /\> —
aperture
laser power detector
meter array

K9 sEo A e

Fig. 9 Arrangement of experiment

LG T RIS RGP REMNLEE R . Hop
iy A Dy SR AP S0 Dy AR I AT L R 5
T HE TR AER A () 3045 21 L b Bl o ot
If IS . 3R 1 R SR RO AT LU L 0
o R GLIMDE I AR5 AT ) 38 B A & (52

g25]

0 1 2 3 4 5

[ T A T W

gt R A w22/ T 3% . B 10 KR 4 5]
R A ZE I H o & 10 (a) A [R] I Z0 i i 7D S
BT 295 B 4 A 1, T8 10 (b)) Sk I 5 54 T 22 i B[]
EXIIES

6 7 8 9 10

Time /s

10 () A [ i 2006 6 BE IR Z A0 (b) 2 - 7] il 2%

Fig. 10 (a) Laser spot pictures at different times and (b) P—1¢ curve

0608003-4



75 ] Sk 4

e 2 A AR ik a0 O BRE I s A R [ 1)

1 RN AR 2 G0 AE I i R

Table 1 Testing results of detector system performance

Input laser Measured laser Deviation /%

power /W power /W
3.0 2.95 —1.7
5.0 5.12 2.4
7.0 6. 89 —1.6
9.1 8.95 —1.6
10. 1 10. 30 2.0
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