540 & A5 2 ) AN S = Vol. 40 No. 2
2019 £ 3 H Journal of Applied Optics Mar. 2019

X EHE:1002-2082(2019)02-0233-08

B ) SO O e B L — Utk i 5

I R LR R TR T

Chdb R B I B [ By B T AT S 5 3L (P K 5L 030000)

. EE’ 6 B R R ik HOR P A xS SO TR A g MO R R A AT
HAZBEFR—B RAORRTFFEGERARHRLKALRHERREEFR - X H T @F
BRI F RN R AL F Ak R TR e BB ) R — B 19 AR AR BB JUAT R R L xEE RO B
KEETHF7 @A RFREA RFTEARR @GR G EALESA. B A5 R T 454
AlmmZAAEFFRIRNEFT@GEFA A 0.13 mrad,0. 46 mrad, #E 4k K 21T Powell £
Br—thy RG HAREEA 1 mm Y EXF 5. TUH BB SR . 2L RARNE. ROk
R RAE R ST A AR EAE R E 1 mm, 42 Zemax AP ALt Yoty AL R IURES R %
KBTI B KB R R AR 154 mW, 3L & 4ok SR ah IR B ] R w1 R4 R R
F1.03 mW, %8B n gk R @i (8 1 mm RRL%), 45 #8EH KK 100 mm,
300 mm,500 mm 4 &9 F A fik K AR B K B e LR K A 1,54 mW, 2K, Rk Aa st T R
BEELRFATEAASATH, ERARAALTIEMNEREE —5EBA 1 mm, ZL&E LN,
AR T EBA T,
XA ORI ML R A — %Y R Zemax
E %S TN249;0435 XHERARERD : A DOI:10. 5768/JA0201940. 0201009

Study on thickness consistency of primary reflection laser screen
CHU Wenbo, ZHAO Donge, ZHANG Bin, CHEN Yuxuan

Abstract:In the primary reflection type laser screen velocity measuring technique, the scattering
angle of the laser beam generated by the semiconductor laser source makes the thickness of the
emergent optic screen inconsistent, and the residual divergence angle of the reflected optic screen
generated by the primary reflective screen makes the thickness of the reflected optic screen
inconsistent, the two aspects from which lead to the problem that the projectile passing through
different positions of the optic screen to trigger the response time of the optic screen inconsis-
tent. According to the geometrical optics principle, the mathematical model of the sagittal and
meridional directions of the semiconductor laser was established, and the aspherical collimating
lens groups with different surface figures were designed, the size of the exit spot was controlled
within 1 mm and the divergence angles of the meridional and sagittal directions were 0. 13 mrad
and 0. 46 mrad, respectively. After the exit beam was one-dimensionally expanded by the Powell

lens, a fan-shaped exit light screen with a thickness of 1 mm and a uniformity of 85. 7% was
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formed. And after the original reflection, the effective thickness of the reflected light curtain
was effectively controlled to 1 mm with the slit aperture. Moreover, the Zemax software was
used to simulate the projectile passing throuth the screen. When the projectile did not block the
system laser screen, the detector received the original reflected light intensity of 1. 54 mW;
when the projectile blocked the system laser screen, the detector received the original reflected
light intensity of 1. 03 mW; when the projectile was close to the side edge of the exit laser screen
(ie, 1 mm from the screen edge ), the light intensity received by the projectile trigger detector
respectively at 100 mm, 300 mm, and 500 mm from the light source was all 1. 54 mW. Obviously,
there is no change in light intensity relative to the absence of the projectile blocking laser screen,
which proves that the effective detectable optic screen thickness of the system is consistent and 1
mm. This result indicates that the research scheme is feasible.
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Fig. 1 Side view of original reflection type laser screen system
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Fig. 3 LD beam emission characteristic
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Fig. 12 Light intensity distribution curve after

one-dimensional beam expansion
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