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Abstract In order to suppress the measurement error caused by environmental vibration and realize the dynamic
detection of spherical optical elements, a reflective point diffraction interference system based on micro polarizer
array is proposed in this work. The interference system uses a short coherent laser source to obtain two coherent
beams. The contrast of interference fringes is adjusted by adjusting the light intensity ratio of two polarized beams.
Four phase-shifting interferograms are obtained by a single frame image collected by a CCD camera with integrated micro
polarizer array to realize dynamic detection. The measurement results of the same concave mirror sample with the
interference system and ZYGO interferometer are consistent, which verifies the accuracy of the measurement results of the
interference system. On the experimental measurement platform, the vibration condition of the motor is added, and the
results show that when the vibration velocity is less than 16 pm/s, more accurate surface shape measurement results can be
obtained, which indicates that the anti-vibration performance of the interference system is good.
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Fig. 4 Interferogram collected by experiment. (a) Single image; (b) four phase-shifting interferograms
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Fig. 5 Measurement results of surface shape. (a) Point diffraction interferometer; (b) ZYGO spherical interferometer
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Fig. 7 Vibration spectrum diagrams of the platform and the corresponding phase-shifting interferograms.

(a) Without external vibration; (b) with external vibration

FER 7 (h) WP sh 1% BT 3% SR 4 30 WA T
WA E] 30 i AR AL L 38 A A A S 2T R AR
By B AL 15 221 L R [ HC B M A7 1 - 3 A5 5
AT R 25 RMS Q& 8 frok. ol LA L XF 18 i
K UL b B AEAL B AT 7 ¥ )5 - RMS 3% 7 0588, 7 5
SEM A (2. 76540, 072) nm JEE N IFES, H,
AR R AESR S B R Lok A 18 IRARAS T ¥ ¥ )5
EASWIIZIRZE N REN RS R., RHZAS
AT 8w PR B8 01 . 78 3% sl 1% O T b E 75 31 7
ONTTRIZE2E S I ) B Vi e W 20 o LU R B N T
BRI NS F,

3.4

§ 3.0¢ .\_/\-\

.

e —— S,
N

2 6 10 14 18 22 26 30
Number of phase images
& 8 N[ F AR A 3 5 3 3R RMS
Fig. 8 RMS obtained by averaging different

numbers of phase images

MRS

4.1 JPAEIRZEITHEISE S RHOFM
LRSS T WA RS M T Ry M
Ty 43 00 PR R e Al 1) 28 i B ' 3 ok o5 S A
B T AR R H 58 22 . 5 80P AR & O 5 4L Xt
HEL T REAS —FF L s 6 p o6 o £ L 1Y 5k B
IR — BT SR — O B o 22 5K
R T R AT S A R I B AR T O RO R 23, A
SR VP % SO R PG BE R ICRS TR R . PR
BT FDTD # 57 = 4k &1 FL AT 55 485 80, 1 55 A 43 A
B A6 AR /N L 18] A7 78 X o R 22 B A O B i
B, SRR LA S O S B0OR SE 5 T Y OT R
S8 —3. &k 1 PR, BAECRH & BOLE, A
SO R i A D 1 Wy T R 2 R OG L K A =
635 nm, %% 1] 22 K& AL =2/20, B [E] K Ac= AL/
2c,c HEAHFROCHE, 7B IXETE > J5 1 iy K B
200A0=6.33 pm,f£ y fl = Jral K & 15040 =
4.75 pm, BF AL ST AR 1Y 4 8 IR Ry Cr, JREFE R
300 nmL, LR ERF 2 pm ISR Z . W EUE
L2 NA, BN R BRI 1 NA 5 0. 42, M liih 7
2R BAT R W R Y 52 42 DR L JZE (PML)

R FHLATH 7 EAE R 2 5

Table 1 Parameters of pinhole diffraction simulation model

Wavelength Space step Simulation area /pm Pinhole Pinhole Absorbing
1
A /nm Al /nm x ¥ z diameter /pm thickness /nm boundary
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