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Abstract Based on the polarization effect of metal-dielectric reflector in the point-diffraction interferometer for

high-precision spherical surface testing, the oblique-reflection wavefront aberration of beams with different polarizaed

metal-dielectric reflector
OCIS codes

states at various aperture angles is analyzed in detail. According to the numerical simulation result, the characteristic
introduces various effects on the beams with different polarized states, and the oblique-reflection wavefront

of oblique-reflection phase shift introduced by metal-dielectric reflector is studied. based on which the corresponding
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calibration method is presented. The experimental validation with the point-diffraction interferometer for high-
Key words
120.3180; 120.5700; 120.6650; 260.5430

precision spherical surface testing is carried out. Experimental results indicate that the metal-dielectric reflector
=

aberration can be calibrated by the proposed method, with the residual error peak-valley (PV) value dropping from
0.0452) to 0.01942 and root mean square (RMS) value from 0.00752 to 0.0021A (A is wavelength) .
1

measurement; point-diffraction interferometer; calibration of wavefront aberration; polarization effect;

R FH 6 o1 i B R T S BT A D R e
T A B0 L BE B R Y L B e R B AR AR E Y
AR T W RES RS T RS UK

TP A S HR AT 53 AR T A 4 06 ) D P e DA S 3 iy
1 T T R
Fizeau T WAL S5 @i E TR Re 158 TR 4
I . B AT — 28 3% 41 Zygo' ™" &% Fizeau AY b

fE& @It

I (=)
ERZHTYARES . T AR E R &
i BHEI: 2010-11-05; W RIEfmBHEI: 2011-02-14

SR TN R A R N 2 A A L 2 TE D R
ASEA <5 T S5 A Jo i 06 = F 1 B S oo LS B

FeEE BT S H 6. X FF d R ) Twyman-
S fifadr: 4% 9E (1954

E-mail: chuyyy@zju. edu. ecn GA{EEE & M)

B 1986—) B L A EE NS OL A BRI 5 i A% . E-mail: wangdaodang@ yahoo. com. cn
0612003-1

DR/ LU £ € RN L A nia S 3 [ I ER D B e R R UL ST WAL e B e o S R DR



L
£

Jt

M

»g,
7

Green T (U AF 4 I A& 42, 63 — B L1706 Y
o AFAE DCRTEYTOE R I 88 2 5 B Ll el B g
2577 16 I A — PR — B . (X T R R
TETASE W 19 35 50 5 3 Ol TR UL A K 1 B T
R JE sCHEAT A 4 - A [ J7 180 (9 06 26 A 37 ' S S B b
A AR AN — B BT 22 5 [ B 2. 3l
WAROUR » HOCHFLAR M BN A SO B A
FATCA TG AR 22 CRI BT I 14 R B 8
IR 22 ) I L 2280 5 100 X6 P 3 i A 2 o i A 00 ) A
S ZEROG 2 T I 6 19 35 07 iR (RMS) K 2
FEFREFE] A/10007 71 (A RGO B 5 9% 18 I
DU 6 U2 AR IS 5 2 R 1Y R
i o LA 0B B Tk L 52 B e oK R 4 B T A

AR SCBE X R BE AT S ok i A 0 4 SR A
JBRE ) % 500 4 A JHG Xk 2 IO T 5B AR

diffracted
wavefront

PZT

test spherical
surface

objective

pinhole

SRR 2% . B 5T 1 1 0 A I 2 42 Ot SR Ml Ak
AP T 1A IORS B2 R0 e S
ZEAI o M 4R T BE R R S S AR 2 1A E T
& B E MALIE R AT T SRR R .

JFE IS 25

AT FH T e R R T A W F) AT T A
JeHE R R A 1 Fr . Hob BT SLAT S AT Y
W B 53 o 2 25 BT s Wo A8 23 Sk A 00 AT - 32 0 i
SR BR T S AT S IR AR L A AL ST B
(B Cr )@ S v B, %R 632, 8 nm 38 19 &2 3
Gy 2. 65430 LR HESH WA W, 245
HT AL 1 AT A O A AL SO B AN 1R 5 B A
SRS —EU R AE A [ 1O Z T 1) )77 AR A TR
SO T 23 AR BCA e ARG I R S A AR IS I i
%%

2

beam

expander
~~—QWP1

\ HWP1
laser source X
|-
7y

lens

1 G TR E R B

Fig. 1 Schematic of point-
& B & 5% v BUHY 48 = 380 B

Xt — MO R G SO I I BT R T
LR LT G ML B RS OF B R e 3 2] A%
TR AT D 41 285 5 A 0G0 oA B2 5 A 23 5 A TR 22
(R B EIE R Z 0D . AR, R
PN TE A2 41 73 1 1) 52 4R i 728 A 2 % /N I X — 1R
VR AN . SR . M DL — 2 A B A G B
TCF B A B E AN R S B RS B 4
JSSPF A TR Al 39 380 2% X A SR Ol 7 A — S R R

IR P TAR 22 CRIVRE SBT3 22D
HOCRBIAGS B 58 S B I SR p
PR s PR BB, R [ = [, [exp(i6,) »
ro= |rolexp o) & BT AR 92 B A A8
PR S Ry [ 72 [ [ R M ORI AL BRAZ S, 70

2.1

diffraction interferometric setup
PRI 8 ' AR A ST B0 S S 6 19 i 4 245 23 4H
XFASE R A A I HA

er = |r,|exp(is,) =

11,08 ) — nycos 0
71, c0s 6, + n,cos 6,

@)

’

n,cos 0, — 11, cos @,

17@ = [rlexption) = n,cos 0, + i, cos 0,
Aoy H 6 53 B R — A BT (320 TSR ADG
WA sm, 5 A B (A @ RS D I 3 5
FoH = n—inc.n HEBITH R 0 0 EH R
BT 2,sin0, = nysin 6, , 715

cos 0, = (1 —sin’0,)"? =
n* (1 ) — (1 — &% + 2ik) sin*G, V7
e

HRAE (1 2 w4 45 Jm B 3 55 5800 — A )

P 28 R B A R — S A 7 AR AR I HL L R

0612003-2




FE A4S

AT S R TR A 0 v S AR A U0 A% 22 AL IE

WA RBUITHE J. N

exp(idy) 0 lrl 0
. 0 T
0 exp(—idy) 0 |7

Kb oa p IS s P2 IR 5T R 500 f 2508, B
84=0,—0.. @it (1) XA (3) X B Al 15 5 4 55 b 4
J& S5 A % A G S 1 52 2 1 A5 2 X6 N
F8 A8 S S IR T A 2
2.2 HEHESH

LR RS E LT 1 42 8 B R AT Sk — A
1 R A A 5 R — S A A A SR R s R
B1 T 7 A I 2R 46 v i R O R A — E R T
BT 1 e LR S B TR R Cr 428 A
J o B AT AR 5 (1) ~ (3) AT B A [/ A5 15 R
F18 i e 2 5 2R B5ORI AR A BR AR 25 0,5 HE I T AR Cr 42
J& SRR 632, 8 nm b I A HR 1 S 9 2R BORT AR

1.0 —— - ———— ———
@ -
0.8+ i -
’? 0.6
B
3
o 04}
o=
02+ ——P polarized state
- - -s polarized state

0 1 n n rl n n 0 L
0 10 20 30 40 50 60 70 80 90
Incident angle /(°)

K 2 Cr4:

o7 3 R il 2R 4 S n & 2 Ca) FiTCh) TR

B & 2 B i Cr 48 A B e o i £ T %0, %
ANFEDCERAG s 4 8 S A Xt T p A s P
P S S ZR B LA AR R AR 22 04 #B S ATl o 2F T
SR R BOCH S ARG 2. & s
S A J5 A D i 355 X AN ) i 4R 25 A 56 1
M) s B 43 SR A G R AR S Bk p RRRE E) s
LAmAR It E, AT R R R E; 22 E W B 3k 6 E,
T 2 T Ao T At B 0 Es o X IO A 06 D 2 e 43 00K O,
c0,1,0.5 F 2,14

= [~ AL
R

180
160f ®
140}
120}
100f
sof

60f

a0f

20f

0

@)

!

Phase difference 6

0 10 20 30 40 50 60 70 80 90
Incident angle /(°)

B S SO PR AL o AN T) S A7 X I B S A R Ca) o A 7 B SR B (D)

Fig. 2 Polarization properties of Cr coating reflector. (a) reflectivity and (b) phase shift at various incident angles
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for oblique-reflection wavefront aberration calibration
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Fig. 5 Experimental results of calibration of oblique-reflection wavefront aberration. (a) circular polarization,

(b) p-linear polarized light, (c¢) calibrated wavefront of (b)
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