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Fig. 1 Heterodyne common path interferometer.
MMirror, BS-Beam splitter, AO- Acoustooptic modulator, &/ 2-1/2 plate, PBS-polarizing beam

splitter, L-lens, D-detector, SP-spatial filter, P-polarizer, C-condenser lens, »/4-)/4 plate

KBS, 2 M PBS, Ml L, [F AR B REENRADER, LB AR/NN 3 um. SRR
B, WFIR S A/ 4 R RIR T 8 18 90°, B4 PBS: AT, B Ly R E F. X, BE M.,
PBS: il BS: J&#t A 2§ D.. #RiMi#§ D, #1 D, B EIH HFH 7051 N
E. = Arexp [i(2nfit — kz) ] + Asexp [1(2nfat — k222) ], 1)
E, = Byexp [i(2afit — kizy — kizs) ] + Boexp [i(2nfat — kaze — kazy) ] (2)
KA fi. fo 53R REIE A0 Fl AO, Eﬁﬁﬁﬁqﬁlﬁéﬁykh_ ke B fiv £ BRI 2 2 55 AP
WHTELE —ADTH PR, 2. o REFZNTH PR AL 4. B A B HIERIE.
PSR 2% P 5 B S

I, = A} + A5 + 2A,A>cos O,
O, = (2af, — 2af )t — (hzy — kzzz),]f )
I, = B} + B} + 2B\B;cos ®,, | ,
@, = 2a(fi — fot — [ki(z 4+ 23) — ko(2z2 + z1) . j W

G TELERGEE, FESHAEER ‘
: O =®, — O = (2n/c)(frzs — fi12s), (5)
R e R B BRI T LGE R RS R R B T e

AP = (27/c)fiz, (6)

R AW 2 = 2 — 2 BHUNECR. B RA T 68T WL, A f KM B LRI 3
AR5/ S E 2 B, B Az = 20k, M ORHER R IR E B A B K. T
R (6)RER

M= (4/47)AD, (7)

3 SEWFRGe
S B T IE 1 TR LR AThE 20 mW BRI fRIRAY H-N. 64, 7E D
1 D, &b B A R A AR B B 5 2 FEBCK A HE 5, Hi A F| DRANETZ Technic



672 ¥ 2 ¥ W 13 %

Co. , 305 C IR FRIAT T R HEAT HUAR X RS AH 89 R 8UE S 0. 01° K5 2 0. 05°. %L
RERAE—RRRGBHEREY TS L, REGREEEE RSN E. b THEAET R
S R (B AR R 4 25 (IR A A0 , AN RAEAE 1 min BHIEL Y, (LR RSB T 0. 1°,
B (&)X A, 24 A2 AE 4L 0. 10 BF, M BB KEY K 0.1 nm. Bk, & XM RSB 00 1 nm B9,
PIATBEER. SEU R A G T RN T 55 P T SO A B AT T SERR IR, S K BE S 300 um, 4%
RN 2 FF R PRI Ay tms (E H Y
0.1 nm, E# rms {H 5 H Talystep il 45 & — TI - ;::‘?GTL'::;}
. 58 . Rns=15.9(nm)
exxmEESENE B FRETe | [ Mo &
BRG. B REMIRARE . B ESR Vor T TV VAT
FOMOE IR R e S B AR B, 7540 ) |

THEFHOMRL EENAREED 0.1 0 w
nm, i £ Pantzer™ ) R G54, g T 15 3L B 0 B
ne , E 2 a4 A Y A5 nm Z-‘EE‘ Ejg—'f'zi:jtaéj Fig. 2 A profile of aluminium sample

RGP CF G LR IRE B0 , 3 H X PR 55 TR BRE K L BT LI 3L B 41 22 R 8 MR X 7] B %
AT ERERT] AT A PR i R RS B .

2 % X M

[ 1] J. M. Bennett, J. H. Dancy, Stylus profiling instrument for measuring statistical properties of smooth optical
surfaces. Appl. Opt. , 1981, 20(10).1785

[2] C.C. Huang, Optical heterodyne profilometer. Opt. Eng. , 1984, 23(4).365

[3] D. Pantzer et al. , Heterodyne profiling instrument for the angstrom region. 1986, Appl. Opt. , 25(22).:4168

Heterodyne common path surface profilometer

HAN Changyuan LIU Bin LU Zhenwu ZHANG Xiaohui GU Quwu

State Key Laboratory of Applied Optics
Changchun Institute of Optics &. Fine Mechanics, Academia Sinica Changchun 130022

(Received 1 June 1992)

Abstract
As a modified heterodyne profilometer the heterodyne common path surface
profilometer for measuring surface roughness is described. The profilometer is not
sensitive to mechanical instability and temperature variations. The actual height
resolution is 0. 1 nm and this system could be developed into a standard instrument for
surface roughness measurement.
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