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Fig. 1 The scheme of the surface roughness

ferometer

WrESFL R 1007211204 W #3s E FL I 0 100%201 217



142 Fr & b b 26 4%

No BS NArWEL, 20+ 3L NS BRI CCD SR ERIERE, 20 + s & H BT s S
F CCD BHLEMOETE . FeWy B 73X P o 1 O R v s K

Ei= Awexplik(2h + [3)] (1)
Es= Asexp{ik[2l>+ Is+ 2h(x,y) + 2w(x,y)]) (2)
bk Bk = 2m/A)  h(x,y) SRS T2 0 P38 i B 1) e FE AR 22, o, ) AT ARDRS T8 TRl
FHAEUTHD T 1R 22 o PR RO T3 S 15 30 19 T3 BEMR P 5 8 43 A
Hx,y) =(Ei+ E)(Ei+ E2) =
AT+ Ad+ 24 Axcos{2k[ (I = 1) = w(x,y)] = 2kh(x,y)) (3)
VB OWAS AR (I B L 20 A1 S w30 20 A, W& 1 L 38 20 Al iR 4L
P(h) = mexp > (4)

A o Jy AL w70 A Pk B T WO 22 o TR th R T BOWEAR R( e, y) TR GBAA R AL
U A

exp(if®) = [ exp(2ikh)P(h)dh (5)
R A% A 5 BONUR ke B 43 9 )5 43 R A3, 4 2
cos[ 2kh(x,y)] = exp(- 2k*0’) sin[ 2kh(x,y)] = 0 (6)
2(3) 1 cos HildE — R BOC R FETT, I LA 6) 1R, WIS & 73 A B m] TS A
I(x,y) = At+ Ai+ 24 Azexp(— 2k°0) cos{2k[ (L = L) — w(x,¥)])} (7)

PU2Ak[ (L= ) — w(x,y)]) = Nm N K8R35 4 4o FE ik B i
T = AT+ A3+ 24 Azexp(- 2k°0)

2 2 2 2 ( 8)
II“LH = A 1+ A 2= 2{4 I.A 2eX P{ - Zk ﬂ"_)
T RL 2 C A
IIII.‘I.‘E - Imin
C - IIII.‘IK + Imin - Cd C{J' ( 9)
_ 24 1A - 8o
Ce= A4 A2 Cr= exp 2z (10)

C.o PL3E T P8 A P, “6 A I 52 16 14 28 5 A4 A OG, oAb Ul FH 2 8045 0, ¢ [k
0 THRH R S0 00 2 0 22 PR ) o A [R)RE 25 850000 3, 00K ] % iy 5 T REL i 82 s )
PN SEIN 1 2 i 5 S 2, ARNR(9) , 3 10) =R HE A5 0B T (17 6 T KA 2 o 1
WOLBE ) RO e
R = Roexp[ - (4m0)’/A’] (11)
0 Ro A ERALDGH R RSS2, A A CHAC AR R (1) w1 o i 240 W 12 306 550K
A3 B ) B ey SO

3 A BB LRSI

el 1, TR E R ceD BHRAE EG, W E &R R ceD R FEILR P TR L
()55 18 44 256 A IS S5 A ALV STRLI AL o o S 0 mT LA 3 H AKX 18R B AR BEAEL, A
11145 2 T3 4 B0« BTy J7 1) L RT SR 20 A0 o V8] 2 5 e b AS [ R A 8 1 T 4. B
T A A T T e A TR L Tk A A Sl s F S TR BE Bl A £ AREE D — 0 02 . 1] (R



2 1 GROME T S5 WOEBEBE RS R T80 143

FIHEER. = 0. 02 pm o 28 %2 T30 I TR RE 2 R 4e il (a)
K RORIHEE b 1T 4 S0 AT i 3(a) P r
8o 3(b) gt T HIBE a BT 2R G0 L oAl o R

B B 2 RSB AT TS T (x5 ) A 1R R B

B N JRE AR Ay 3K AR 2 T AR FRE AL, A B0 S 4
h 256 AR JEEG o T LA B BE b (58 A S 50 S B2 B T 4L

ik CCD #EW a& (MFIE, T LA S BLP T 4% T Fig. 2 Interference fringes of copper mirrors
A A scos( ) BREUAREURR I RE, AT IR E T (a) Ra= 0.08 ym; (b) Ra= 0.02 um
WAL I P R 25 € R 2657395 HTEE o T 2 € g 44/456.

260 300r
240} 250 &ﬁ f
200} [
220 |
9 & 150}
© 200} © # l
100
180
50}
(a) (O]
160 I 'l i k '] 0 1 i i I i
0 100 200 300 400 500 (v 100 200 300 400 500
Pixel position along x Pixel position along x

3 R.= 0.08 pm (a) IR, = 0.02 pm (b) WIHIAZLE THACH T L0010 301 45 A
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Interference Measurements for Roughness of Laser Mirrors

Zhang Yaoning Cheng Zuhai

( National Laboratory of Laser Technology. Huazhong University of Science and Technology, Wuhan 430074)

Abstract A fullHield, noncontacting interference measurement for roughness of
laser mirrors has been developed. Suppose the probability density function of the
surface height distribution is Gaussian. The relationship between the interference
fringes contrast and the ronghness of a mirror is deduced. Two laser mirrors with
different roughnesses were measured. The data measured are in agreement with the
results measured with a 6JA Microscopic Interference Profilometer. The range of
measurement is 0. 01 to 0. 12 ym and the accuracy of measurement is up to 0. 002
pm theoretically. Practically, this work may be useful for controlling the process of
mirror polishing.
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