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Assembly Error Tolerance of Interferometer Plate in Mirau
Interference-Microscope Objective
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Abstract To analyze the assembly error of the interferometer plate in the Mirau interference-microscope objective,
we create a characterization model of interference light intensity of a tilted reference plate. By dividing the test beam
and reference beam in the pupil plane, the integral expression of the interference light intensity is obtained when the
reference plate is tilted. The influence of the tilted reference plate on the envelope and contrast of interference
fringes is quantitatively analyzed by numerical simulation. Then, the tilt error tolerance of the interferometer plate
is determined by the results of three-dimensional morphology reconstruction using an eight-step phase-shifting
algorithm for broadband light. An experimental verification structure consisting of a Mirau interference-microscope
50X objective is fabricated and a standard step is experimentally measured to verify the accuracy of the simulation
model. Results show that the tilt angle of the interferometer plate in a Mirau interference-microscope 50 X objective

should be constrained to be less than 1.5°.

Key words microscopy; interference-microscope objective; dispersion; tilt; assembly error; error tolerance

OCIS codes 180.3170; 260.3160; 230.2035

1 5l B

S T R % N IS e RV U |55 L N Y 3
SR ZHRZ BTN R R Ao
AU BE A O U R L DG RO B — i L
TEULEGOK. £ TR BRI, &
B T T A B A O DR (A 22 b AT AP AR IE . B
TE W R BL R v, 2 S T sl e A7 A S L R 2
(LEEE A RN = SO SN AN R G 3

1 0 BT I A 280 4 o T 95 R B B v € I R
XFT R AT E O R T W R S = 4B 5+ 4
Yo

HRAE -9 1 45 4 A AN ), 195 0 30 B8 7T 0
Michelson % , Mirau #Y | Linnik % 3 fes X, #
Michelson Bl Linnik B % 09 5 b (i %
VT AKX BR B9 43 L B L 48 B, Plortner 45 Al
Pavlicek 4538 18 762 % B b il A — 2 JE B2 9 (1A
J)Z )5 251 A E 43 3 %F Michelson BT Linnik

W EE: 2019-03-07; {EE B HA: 2019-04-09; FHBHI: 2019-04-28
HEEWMB .. HAERKMNAS LT (2013YQ150829) , H e = 48 FE A Bl 55 £ 11 (30917011107 ,30918014115-004)

* E-mail: zhishgao@njust.edu.cn

0904001-1



th i

i ot

et R G0 h N @SR 09 3 2 S0 22 4T
W5 AH 3 S8 BF 58 01 A 5 08 KM L A8 B9 52
Pikalek %538 2 - BEAH 9 BT AP 2 4% 51 A 15, 3l
L S HOAR T A5 B O TR X AR HE AR B
R R BV T AL AR5 BARSS & /) FDOBSE
BT A LG AH RN AT BB 40T

A SCH 58 Mirau 83 B 5000 B2+ 9 R T
I A7 8 Y 2 P R 22 1) L, F 5 o 5 2% A 2 I f A0
FIABIEOHL, 7387 2 %5 ARUBUREN 37 L 5 A8 A X 5%
SO A Lt HOBE R R W I BE— 45 0 A HX = 4R B
S IS 5 08 5 LS R 25 A S G L 3 B e TE 1% 22
A FR O Mirau BT 9 1 30000 45 04 5% I6C 4 oK
LSRN

2 R piii

FE 3 Mirau B9 B R A6 T AT
PEIRER AP 1 Bz o S e TR 1 S Ol SR 2 B
W2 58 Koy D6 BE i AR 3 1 v S o 45 A O i T

2058 Mirau B3 2 00 B 9 70 et m 80 A S %
JEHR AR, = F B2 T W R B S %
551 DR i R TS S AR 220 ) B R SRR &
Ge eI A LIRS WAL By R A
D28 3 D' AT A S 0 RN g L T ) R — R P LA
TR 2540 00 5 — s Rl B iy Tt o 2l T
B T LA W B S A 2 AN BT A T
JEHOEER AR T Y BT BEE T
WAL = J5 ) LS 0 T TP sAE —
B2 PO TR T Al %R

kz @,

I :J JG(k )cos[ 2k (z — h)cos ¢ ]sin ¢cos pdgdk ,

kl()

(D
A GG FCIRICTE I3 A5k ke Ry 53 501 R T8
DGR 1Y B, DA R de /N RIS R8s ¢ g AR
WA S s h S W) T SRR IR R A @, =
arcsinNA N KRALESM, i NA BBUEALE,

camera

illumination beam splitter

aperture stop field stop

light source [I
I

\ tube lens

=

scanner

reference plate iV

interferometer beam splitter

\
~—

object surface —

A
LN
= !

scan
[ .

—) R

K1 BT Mirau 2T 3 BB B T8 mBOL R

Fig. 1 Interferometric imaging optical path of white light interferometer and Mirau interference-microscope objective
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Fig. 2 Equivalent optical path of interference-microscope objective with titled reference plate. (a) Sectional optical path of interference-

microscope objective; (b) top view of pupil plane in interference-microscope objective; (c) division of S region in pupil plane
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