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Table 1 Relationship between the ratio of energy
detected by PMT with the axile distance

Axile Object Ratio of energy
distance/ mm height/mm detected by PMT/( %)

0.1 0.055 5 100

0.2 0.111 0 100

0.3 0.166 5 100

0.4 0.222 0 100

0.5 0.277 5 96. 81

0.6 0.333 0 71.96

0.7 0. 388 5 50. 81

0.8 0.444 0 35.56

0.9 0.499 5 24.50

1.0 0.555 0 16. 48

1.1 0.610 5 10. 64

1.2 0.666 0 6. 60

1.3 0.721 5 3.72

1.4 0.777 0 1. 65

1.5 0.832 5 0.46

1.6 0.888 0 0.03

1.7 0.943 5 0. 00
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Design and Analysis of the Scattering Light Collection System for
Substrates in Laser-gyro

YANG Kai-yong, WEI Zhi-meng, LONG Xing-wu, LIU Jian-ping
(Department of optoelectronic Engineering , College of Optoelectronic Science & Engineering
National University of Defence Technology, Changsha 410073, China)

Abstract: Application of light scattering measurement in the inspection of fused silica substrates for laser-
gyro application was studied. It was found that collecting objective is more propitious to eliminate volume
scattering than integrating sphere and more appropriate to the measurement of scattering light for directly
detecting supersmooth surfaces of fused silica substrates. Collecting objective(N. A. is 0.4) was designed
by ZEMAX and volume scattering from points whose axile distances are more than 1. 5 millimeters was
eliminated completely. To solve the drift problem of photomultiplier tube, specific structure of collecting
system was designed, so that scattering light and reflecting light can strike on the same photmulitplier tube
on separate time. It was found that the drift problem of photomultipolier tube can be solved with this
setting, so that the stability of the scattering measurement system over long time span can be improved
greatly and its practicability in engineering is ensured.

Key words: Surface roughness; Surface scattering; Volume scattering; Fused silica substrate; Laser-gyro





