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Abstract For the purpose of anti-vibration for interference measurement of flat surface, a method of simultaneous
phase shifting interferometry is proposed in this paper, and the experimental device is set up. Based on Fizeau
phase-shifting interferometer and using quarter-wave plate as reference mirror, the whole measurement system
acquires a pair of orthogonal polarized light. By using beam splitting of the chessboard phase grating, diffracted
beams of (A1, 1) orders are selected by the aperture for the same ideal grating diffracting efficiency as measured
beams. The four diffracted beams pass through a phase delay array and a polarizing plate to obtain four interference
patterns with phase-shifting of n/2 respectively. According to the traditional four step phase shifting algorithm, the
measured wave front is restored. The influence of light intensity distortion and phase shift error on the system
measuring error is analyzed. It can simplify the structure of the system, reduce the system error, make installation
the easier and the measurement more suitable for the plane, by comparing to the Twyman simultaneous phase
shifting interferometry.
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Fig. 1 Fizeau simultaneous phase-shifting interferometer system

101203-2



53, 101203(2016) BHSNBEIZHE www.opticsjournal.net
G 4 AL IEJTIEHES  FLIFEE L
g A
L=2f 4 (D

A£G BB R AR A TR A K d SRR G A H R, X T B AR A4 AR 2 AL S A T LA
A B — AT OC AT S AR R 16.43% . (£ 1, = 1D BAGFH G0 BT a2l 65.72% ., % ASHEH
E,=[1 0]1".MZ%% E, 505¢ E, 2594

e AR

1 —i|[—1 0 1 —il|1 0
E =G, -T-G,, Eoﬁ{ IJ[ }exp(iq)) ﬁ[ 1}{ }[l°exp(i(p), (3)
i

2 1—i 1 0o —1 21—i 1 0
K Gy oh ASTHCE B MU 4y 2 — P R W BT A B L R R T 43 00l J2 1 5 2% 18 S5 0 46 B L o S AR N AR 21 L.
1E SR 6 5 Ja Zead 23R B A AR ), HE s B R

) 1
cos’d —sin 20

2 1 0 1 o ) cos 0
E ) ) ) ={cos 0 +i sinfexpli(d +¢) ]} | . . D
1 . . 0 exp(id) | |iexp(ig) sin 0
5 sin 20 sin“0

A o EHEIR A A HE R A5t 0 S AR F IR 7 10 5 7KSF- 05 [ B B A e . 2 0 D 457 CCD #3231 1 D't
H

I=E +«E=1—sin(6 +¢), (5)
. 3
0 MRUHR T . 2m 7851
I(x,y)=1—cosep(x,y)
I.(x,y) =1+ sine(x,y) 6)
Ig(ar,y)=1+cosgo(x,y)’
Ii(x,y)=1—sine(x,y)
] A5 2 A A Ay

o IZ(Ivy)ildx(Ivy)
¢(x,y) =arctan [ (xoy) =T, (oo (7

3 SIS ZER

2T 6 B E T — ROt R LR IR 19 He-Ne RS OGS, TAEWK 633 nm, &9 R
WEHEABOCR AN 30 mm, W42 —i R BTREEIE R A/10, 5 R ER . ZREX TmIRES
BRI DRI SR 4 8% (B #4743 0% &3 H] T NPBS, iZ NPBS X i 4 25 19 5 i /N T 6 26
P T AR VHRITTATGK 10 s B8 1 CCD, I HTAR 7 B8 G 6t 8 2% d =40 pom , JEHE IS 1935 5 AR IR
439120 200 mm A1 40 mm, G LI EE 2K 6.5 mm, FLAE 1 mm, A7 2E R B3 b DU 40 2 — 3% R E R

Bl 2 (3mm%e B E; (b CCD R LR K

Fig. 2 (a) Experimental device drawing; (b) result image collected {from CCD
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Fig. 3 (a) Experimental results of wave front; (b) 3D effect graph; (c) result of ZYGO interferometer
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