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Fig. I Three types of reflection
FE ] S R A5 2 B AT . WORIEE . Ot AR LU SRR R R AR iz g g .
E'E[HJI,QH'J“IU\J.E‘,{JJ%Jﬂﬁﬂﬁﬁﬁéﬁﬁﬁifﬂ, G A AAER B A PR R A R
SRFTRT Ay P9 9 R L Al O S I LA AR, S R A S S T A P R LAl LY IR
PERT PR Ff 4 B S HEAR B8 D0 1 T AR HEAR B . Tl AT 0 T A0 HE R B B 200 5 1) S 5 28 T A
BRBE R oA A IS B 45 4, BEAS BT tAE — 1 B, DL B B ARG 0 5 R R 1) S A
P PR 5 ) BOSRAGATAR R o A SO e LTGS2 ERT 9T T BB T N 4 SR G P F R

drf B b2 g O H AT ST T B n T R s = W A .
Wi i L J09: 1998-09-25; e 4% R H 101: 1999-07-12



974 e F F it 20 4%

S 0 0 PR ) B B e AT R S TR, AR JE R R FE VR HE 2 Ao ST AR e R T R R G [ S S 1 5
Wi o [ ek Ky 2 - 55— oy AR B 40 PR ) O AT SR IR A T LR AL

2 TRIEJT B A HEAR BE A (1) 45 44
TLIE 7 T b B B 712 el S S HE A IR BE 7 T HEAR B L, P81 2(a) 7k B T L IE AN
RS R M T P, Sk Rom AR, [RERBa on MR BipRL, A
CAREF A ST R0 R yz il FRE A « B, 357 O=yz PR R TR K
(o, DABEHE M TG0k B A R =45 Bl o AL bl 2 37 Sy AR bR R Qo= oyozo « A T 8T HLEK,
Pl 2( b) 7 HY 7 5 — Ao A HE R B 40 B4 1) 1 v R0 O o8 ) & 0 i 544 P o

T Y

Fig. 2 The structure of the two tvpes of prism array

(a) The structure of the micro—square—prism array; (b) The structure of the micro4riangle-prism array
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Table 1. The super limits to incident angles in different directions as n'/n = 1.33~ 2.00

1.33 1.40 1.45 1.50 1.55 1.59 1.60 1.65 1.70 1.75 1.80 1.85 1.90 1.95 2.00

n'
n

6, | 9.34 15.24 19.43 23.64 27.93 31. 10 32.36 36.98 41.89 47.21 53. 14 60. 07 69.00

B.- | 7.97 12.87 16.26 19.61 22.93 25.33 26.26 29.62 33.04 36.53 40. 14 43.91] 47.88 52. 14 56. 81
6.. | 18. 87 39.55
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Fig. 6 The method to calculate the retroreflective Fig. 7 For the micro-square-prism array retro-reflec—
available area tor, the ratio of the avaiable area to the whole

incident area versus the incidence angle

Table 2. The ratio of the available area to the whole incident area versus the incidence

8/(°) 0.00 5,000 10.00, 15.00] 20.00| 25.00, 30.00| 35.00 40.00
ry 1. 00 0. 83 0.91 0.74 0. 58 0. 65 0. 49 0.35 0.43
ra- 1. 00 0. 83 0.92 0.75 0. 58 0. 66 0. 49 0. 34 0.45
e 1. 00 0. 83 0.92 0.75 0. 58 0.67 0. 50 0. 34 0.42

8/( ") 45.00/ 50.00| 55.00] 60.00] 65.00| 70.00 75.00 80.00 85.00
ry 0.29 0.17 0.25 0.13 0.13 0.03 0. 00 0.00 0. 00
r- 0.32 0.22 0.25 0.15 0.15 0.09 0.16 0. 09 0. 09
Izs 0.26 0.09 0.23 0.08 0. 08 0. 00 0. 00 0.00 0.00
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Retro-Reflective Properties of a Micro-Square-Prism
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Abstract The properties of the micro-square—prism array are studied theoretically. Its
retro—reflective properties are demonstrated. By using the method of geometrical optics,
the limit of the total reflection to the incidence and the influence of the available reflective
area on the retro—reflectivity are studied. The effect of surface reflection of the array on
retro-reflectivity is presented. For contrast, the properties of the micro-triangle-prism
array is given as well. The result obtained is a theoretical foundation for designing and
manufacturing the micro-square—prism retro—reflector.
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