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Influence of optical mirror surface contaminants on laser
transmission characteristics
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Abstract: Scattering of optical mirror surface makes a very important impact on properties of optical
system. Laser transmission characteristics with different pollution conditions on optical mirror surface had
been researched by using modified Mie theory and Bidirectional Reflectance Distribution Function(BRDF)
of optical mirror surface, under three laser wavelengths of the visible light 0.632 8 um, near infrared light
1.053 pwm and thermal infrared light 10.6 pm. The results show that if mirror surface roughness is much
smaller than the incident wavelength (o<<A), scattering magnitude of clean mirror surface is proportional
to o and inversely proportional to \. Scattering magnitude of particulate-contaminated mirror surface
relates to size and quantities of particles on the mirror surface. The more complex particles distribute, the
more significant scattering will be. In addition, when wavelength is shorter, BRDF will be greater, and
scattering becomes very complicated.

Key words: scattering; Bidirectional Reflectance Distribution Function(BRDF); modified Mie theory;

particulate-contaminated mirror surface

75 B #A . 2013-09-05; &1 H#3.2013-10-10

HETE . WK A REFIES (60277023) ; 1L A4 H SR FF 2345 (ZR2011FM007)

YEE BT . PMIE € (1987-), 5 WA | 32 % DA S50 % S A v T 9 9T, Email :stf19871213@163.com

SImE /. ik 92 (1965-), 5B, 47, A 0, 1A, EE A FOSE A E BARIRS 4H 7 9 AF5Y . Email:jzhang@ytu.edu.cn



mailto:Email:stf19871213@163.com
mailto:Email:jzhang@ytu.edu.cn

% 5 WERF . AFR@T EF R ERRSRY T A 1445
T2 P S AN e A A 45 T B S i 1) b (LR,
0 5] & B —BE 1w AR EL A SR BN AR B, ORLRES B B AR AE

K FHOBLIw) S 53 73417 bR £ (BRDF) R A iR H A 1 25
V]IS A3 A e RO IS Rt T R R
HHLE B TR R AR E R AR Y T
AR, [ PN A DA SR RS 58 R T X AL
] B 4 A R AR AT T KRB SE, o T 2R
e} 2 T 1) XL ) 2 S A pR A0

S Iy FH FR G0 B RGBT AT BB AR A L
GF, Jeor R TG Y il G R G A K R
781 SO T 5 2 e A B o B T AR T Y
BRI S AR A ok — A 7 4R
FERFTHY . BF 98 R, DURE G2 B8 L 1% s 75 e
YIRENS 143tk 35 1) 52 ) D' 7 5 T 1) L 1) S5 S5 43 A R
$U(BRDF), T30 5% ¥ 3 i 33 e R BT LA K
PR HICS B8 O RAE th 4 o J0RLIT 3 200 G U A
oAb E AR S X — PRt 3 A AE T ok E T 0L
FRUAE G2 45 1T b %) S0 5 S 000, AT N 3 s e 15
5% T SR AR AU 5% T ) K 2 Y el

SCH ] BRDF KA 78 5 27 455 11 UKL 75 e ) BT
Rk, R BRDF A5 0 B 1l H0 4 H ER pke
T Ak 2 v A B 0 R i A E A PR 2R G G A
PR AR AT BRE < (1) BT A {5 R foRi /e B i L
B51 004 5 (2) FTA TG Qo HRE &, Mok [ Y
Ti] B K T Ok AR Y 3 4

1 BSEE

O 27 B T 1% i 12 5 H Nicodemus ™ g S 2k XYL
[ S 55 53 A e B (BRDF) 28 A2 516 Y5 R A 1t 2 5 T
i, H: BRDF # & L H
BRDF=dN,/dH; (1)
2PN, S G B T S S R O H O A B R
T 4 R
15 YL BE T A O P Ay P Ay, — Wk AT
BT, T 5 —FR ook F B AT e, BRI B
BRDF ] LA TA M J2 3 P 38 43 HILSH =2
BRDF=BRDF,+BRDF, (2)
A AR m A ™ o B R T i T RN T G
¥y BRDF,
1.1 FeEmREst
TS ED G E B G, W62 8% 1 4 %

SECT ABHC A B B SR — 4 A AR TE T AR
HE A W
ST T s T, R o<<, I8 4 551 Y BRDF
e
BRDﬁ;k%?g{%uf%Fl) (3)

1T2

¥ BE T (1) BRDF 38 AT LA T T () 28 56 28 Xk
TR
2 ko2l
™ TKI(B- BT *)

LR A B AT K (4) P AR S 55 Bk - 6
KNSR A 5 6. RO A 5 & UL 1A B
MK o BA MR MRS jk=2m/A FIER A
MU 5 a=sings A x Bl 18] L1 75 1 43 5% 5 B=sin6, A
y Hl ] bR 7 1 A 5 5 Bo=sing, S A S £ B T 1A 4%
3% 5 a?g(al X, (B-Bo)l A) 85 THI () Th 233
1.2 SEEBRLS YRR

AR 5 Y 15| A A TAT HRC A /N T oK ERHIU R
TR, 20 B (e S A T RS BT R R Y 4% 1 ]
PR BT IR 5 1A T oK [QHC O, B 1 45 1 7 T
BRI ) LA B . AU % Z Sl i f 4, 9 A
SRR AT E X JlJ7 1 7R 6, ¢ I ) g
) TR, XA 15 AR T U a R
BRI A2 5 1 R UKL UL e A A8 1) S

BRDF,=

Pl 1 ORI A LA A A
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Tab.1 Particle size distribution of sample(a)

Quantity/cm?
Particle size/um
Situation 1 Situation 2
1.1 480 1000
2.2 450 785
3.3 100 160
5.5 87 80
8.3 14 148
11.0 17 39
13.8 3 40
16.5 4 9
19.3 5 20
22.0 6 7
27.5 3 22
33.0 5 15
38.6 1 8
44.1 2 7
55.1 5 4
66.1 1 1
77.1 1 5
82.6 1 2
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Tab.2 Particle size distribution of sample(b)

H 2
Average particle Quantity/cm

diameter/pm

Situation 1 Situation 2
9.0 659 659
14.1 57 57
21.8 12 12
34.5 3 3
56.0 1 1
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