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Abstract: A universal interferometer is proposed to realize the eyeballed evaluation and accurate meas-
urement of many kinds of optical elements with different structures and shapes, such as lenses and
crystals. In the interferometer, a pair of optical wedges are used to adjust the fringe periods dynami-
cally to implement the measurement in real time. The interferometer takes two Jamin glass plates as a

main structure, between which two pairs of optical wedges are laid. All wedges are completely identi-
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cal in sizes and can be revolved along the axis. The relationship between the relative angle of two wed-
ges and the fringe period is established, and then a real time testing experiment of domain reverse in
an optical crystal is introduced to test the performance of the interferometer. The experimental result
shows that the measurement accuracy is about 0. 2 rad in phase (A/30), and the adjustment range of
fringe period (white &. black fringe) is from 0. 105 to 5. 993 mm/pair. In the interferometer, the rela-
tive angle between the two wedges along the same optical axis can be adjusted from 0° to 179°. The in-
terferometer is charaterized by the symmetrical optical structure, so that it has high stability and can

endure strong noise and vibration. It can modulate the fringe period in real time to meet requirements

of various optical structures and can reach high measurement accuracy.
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Fig. 1 Schematic drawings of interferometer
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Fig. 4 Relationship between relative angle of two
wedges and laser-beam scanning range, J:
scanning angle range of one arm; Af: rela-

tive rotating angle between two wedges
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Fig.5 Relationship between relative angle of two

wedges and fringe period. T: fringe period;

AQ: relative rotating angle between two

wedges
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Fig. 6 Experimental setup with optical crystal
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Fig. 7 Fringe pattern with period of 0. 923 mm/pair

(from left to right, from top to bottom, the
voltage on crystal is from 0 kV to 4 kV with

increment of 0.5 kV)
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Fig. 8 Fringe pattern with period of 0. 105 mm/pair

(from left to right, from top to bottom, the
voltage on crystal is from 0 kV to 4 kV with

increment of 0.5 kV)

R P 8 Jir 7R 1 2% 8C IR, SR SCiik (15 fir ik
BT 95 R A B )5 75 X LU 0 kV Fl 4 kV A
M T ECIE 8 TR A LAE—HMES4T
i e — R D SR A7 A BR, 3R A5 B AR 7 I 9 B
NS R  PR R HL JE 4 kOB R R S B 45

ARG R LR (O K V) B 9 A A 250, 7S 3B
PN B Ay i A W 2 B DXl 7S 008 A Ry oK e A W I
Bl DX 4 X3 ) R 37 2 (L 9 7 W S B AR LA R
TP 7 rpal DU T A LA R i i — A 2%
SR R 9 T s 9 AR A7 18] i i 26 1) 3 2
FHASL IR, TE A0 fift 4 FE AL BT

B9 HER 4 kV PRI S5 R 28 T AR £
Fig. 9 Phase map of domain structure with voltage

of 4 kV

10y A-B T £k . B AR 5 S B0 i 1R R
RSP CEA mm Ry 347D o 9 ] A b5 Ry AR 467 28 46 fH
(L rad HEAD . R ITHE, KB W IR X5
KR A W B XS R A 62 250 R 2,399 6 rad 1T
AR 0 3 2 XU R A Y A A Ry 2. 602
rad, 1 H AL 5 3% A5 9 A A7 (B~ 2. 513 rad, 52
o 4k RS 3 1 e 5 B EUIE A 25 0. 202 rad, &Y
8 V02 A7 o F ST T, T 5 AN R o 0 S 4 22 24 Oy
0.2 rad, #r B ¥ K A/30, H A7 35 9 &
R HE

6
51
4}
3
= |
2l
i
0 1 1 i i 1 L L i L L i L
0 0.6 1.2 1.8 24 3 3.6
X/mm
K10 A-B#m

Fig. 10 A-B section line

(O TESHRRT I =N 3 kV 24T L 95 XL
e A R X B A AR BUAS [ 300K 1 85 4 8e. A
11 SR T 280 W M s 21 4% 19 28 b i A SR a0



114 D=

5% 20 &

WK b 2. 865, 1. 433, 0. 44, 0.237 M
0. 105mm/ pair,

BT 45 80 1 0N #3248 4 5 80 KR
2. 865 mm/pair, 1. 433 mm/pair, 0. 44 mm/
pair,0. 237 mm/pair fl 0. 105 mm/ pair)

Fig. 11  Fringe period varied sparsely or densely

(2.865 mm/pair, 1.433 mm/pair, 0.44
mm/ pair, 0. 237 mm/pair and 0. 105 mm/

pair, respectively)

S PR R AT B A B E A% S R T 18]
Ja U I AR 25 S0 I I AT RO AR (R 22
B 1) e o R g, A SCRETE T — b ] 4 28 T Bl 4
TR AN 12 s o J I ] 4 5 Y R S S
BRIR) A B 16) J5e % . Je e 1) G 56 R0 3 58 mT el T Bl 4
il 220k B o e O3 ) A N A R X S
ME R . M7 S BT AR L T A RS
JE ] — P RE SEEE

TR ZERARII AT - WAL 0 1R 22 5K UAT A
ARG TR 22 L WD B v GBI R R
22 AR T AE N TG 5 S A A B X i 3 R R o
T T — R B Al B [ A L ARl o D —
SR B3 S T 3R T X R B ' B R 22 AT
W0 B i /)N 5 0 R 2 R TRAE T OGBEAT X e %

SE

(1] X#.A8 2. %& BT AR AM
Wik R )], ok 5w F 5 3 K, 2004,41(6)
25-29.
WU D, ZHU R H, CHEN L. Advances in vibra-
tion-resistant techniques of phase-shift laser inter-
ferometer [J]. Laser & Optoelectronics Progress,
2004, 41(6): 25-29. (in Chinese)

(2] Rt A RE & F. HFArOLAM T W

12 XOGHRIR 2P B e e i U7 S it
Fig. 12 Design for synchronous rotation of two opti-

cal wedges in opposite direction

4 A L R 22, BN A5 G R A B 1 o R 2 R R R
R S M P R BE R 7 DL S CCD A B i e 7
WA PR A BRUR 22 A5 55 AR JE % 19 £ 1 R
2] Ui o b 34 (W) 20 98 4 05 S de /e H A IR
1 1R 22 R LA 2 0P B33 R Dl 2D s il

BERT G2 0 A 5 A8 R A, 3R T — b AT £ 7Y
TR AN L BE AT U S AR s A I AT e e 3
SRS R A% B0 A Y B A R L R R e T i
S AN Y 7 SR . BRI B AR D 107, Y
WAL Y 45 B8R AT AE 0. 105 ~5. 993 mm/
pair, i 17 5% SR AT AR B R . SEE6 b e
i R A A 5 TR T R A W R B A R AT R L 4R
18T 20 /30 WK IS BE L JEAS i e — o 2% oo 1
F8 S B G T 2SR, Sy itk — 2B S B R B S A R
D 5 3 989 T 5 2 ORI L B R T — AT A ) WL
SRR 2P K 1) e 7 48

BT ], & 5 # % T 42, 2004, 12(6) : 560-
565.

ZHANG Y M, JING W C, ZHANG H X, et al..
Computerized white light scanning interferometer
and the application [J]. Opt. Precision Eng. ,
2004,12(6) :560-565. (in Chinese)

[3] NEAL B, JOHN H, BRAD K, et al.. Dynamic in-
terferometry [CJ. Proc. SPIE, Bellingham WA,
2005, 5875: 58750F-1-10.

[4] BABAK N S. JAMES M. RITVA K K, etal.. In-

stantaneous phase-shifted speckle interferometer for



LI

REE.F

< 2 2 JE 3 B 25 nT R ) 3 FE B B AR 115

(5]

(6]

7]

(8]

[9]

measurement of large structures [J]. SPIE, 2004,
5494 .152-162.

DANIEL M. Optical Shop Testing [M]. New
Jersey: John Wiley & Sons, 2007.

ARl LA M T R T U A v IR T R AR
F2[J]. ¥ Bk, 2011,38(5):0508003-1-6.
SHAO ] MA D M. Testing the criterion wavefront
diffracted by point diffraction interferomete [ J ].
Chinese Journal of Lasers, 2011, 38(5): 0508003-
1-6. (in Chinese)

EEN, TWAE, RFE. FIAIET W ERNEE
BRI, & Hr% T4, 2007, 15(2): 192-198.
WANG X K, WANG L H, ZHANG X ]J. Testing
asphere by subaperture stitching interferometric
method [J]. Opt. Precision Eng. ., 2007, 15(2):
192-198. (in Chinese)

IEN, TWAE, RFE. T WL SH I &K AR
BRI ALI] k% #% 48,2008, 16(2): 184
189.

WANG X K, WANG L H, ZHANG X J. Testing
of weak aspheric surface by real-time interferometry
[J]. Opt. Precision Eng., 2008 16(2): 184-189.
(in Chinese)

AR, W&, AEFILLANT ¥ OO0 S Bk i m e L) .
X AFE AR, 2010, 18(1): 69-74.

HE J, CHEN L. Measurement of aspheric surfaces
by infrared interferometer [ J]. Opt. Precision
Eng., 2010, 18(1): 69-74. (in Chinese)

[10] & Bz, 8%, S04, F, WA ARk @ mE R

T AR (1], B ALK T4, 2009, 20
(3): 271-275.

EERN

REEA979—) .5 TP B &I
FT IR ,2000 4F,2003 £F T i AR 24351
AR AL R A7, 2007 AR T
R RS 51N 7 L L e o A B N
o T R D, = 4 &y T Y A
%% . E-mail: zhuyongjian hn @ yahoo.

com. cn

[11]

(12]

[13]

[14]

[15]

[16]

ZHU Y J, YIN S H, SHENG X M, et al.. Re-
search on two optical methods for aspheric meas-
urement [ ] |.  China Mechanical Engineering,
2009, 20(3): 271-275. (in Chinese)

AFE, MEZAL RAF R AR AL
W 2t 1A 2% . o B, CN1869657 ALP. 2006.
ZHU Y J, LIU L R, LUAN Z, et al.. Detection
setup of domain reverse inside LiNiO;: China,
CN1869657A[P]. 2006. (in Chinese)

QU W J, LIUD A, ZHI Y N, et al.. Quantita-
tive measurement of domain inversion in RuQOs:
LiNbO; crystal by digital holographic interferome-
try [J]. Jowrnal of Applied Physics, 2006, 100
(054108) : 1-6.

ZHI Y N, LIUD A, QU W J, et al.. Investiga-
tion of effective internal field in congruent lithium
niobate crystal by digital holographic interferome-
try [J]. Applied Physics Letters, 2007, 90 (3):
032903-032905.

ZHI Y N, QU W J, LIU D A, et al.. Ridge-
shape phase distribution adjacent to 180° domain
wall in congruent LiNbO; crystal[J]. Applied
Physics Letters, 2006, 89 (11):112912-112914.
ANGELIS M D, NICOLA S D, FERRARO P. In-
terferometric analysis of a lithium niobate with en-
gineering reversed domains [CJ. Proc. SPIE,
San Diego, U. S., 2003, 5144, 745-752.
GHIGLIA D C, PRITT M D. Two-Dimensional
Phase Unwrapping: Theory, Algorithms, and

Software [M]. New York: Wiley, 1998.

AEF1957—), 5, BIBIT I IRE N,
MR 205 4 B 5 4 o ) R a8
U w OB 1 AR R, B 5 A R R
Y GRS MR T,

E-mail: najx@jlu. edu. cn



116 pj s 5 20 %

FERIE (1967 —), 5 i F M E AL #
P A S0, 1990 4F T4 P R K
SEARAFA L 22 . 2002 4FEF H A FHR
B R FAR A2, FE NP5
il & J5 1m0 1) T4E . E-mail: shyin2000

(@hotmail. com

B/IIF 976 —) . F LI Z A LR
$2,2006 4F T i BFBE 116 6 LT 3R 15
MW, FENFLFLBMET
f£. E-mail: pan_weiqing@163. com

FREAITI—) B ZBFE N RIH
B2 LA R0, 2007 4E T A BB i
BRIV e e o A S V= = |
R HLAR R T 5 A TAE . E-mail:
lah@ tongji. edu. cn

@ THWmE
HBEKXIDELBEELIE CCD RiE8 k1

BYR, ZHE . #7575 &
(RRETILAF THEAGAALBEZRERLRE B AT %B/RE 150001

B SR HLAG B 2 R T/ AR /N T B ODGTAE AR G AR T v B A 4 il o
55 ) W HEL i L) 228 25 R A T 2 2 WA o (75 A L 170 B B VR AR AR O S Ak . S I B O 0 1R AL
WA RILRAD o 36 A R R X i B o ) PO i 2 o ML R B BR0R E AT T P . MU Mo 2 D7 ik i
T BT OB 5 2 i PG E S RO FE MR 7 RS T CCD N AR AL S 4 T 56T CCD il #A 1
M 252 B 1 2l BR R R AR, S B T R B O 3 1 % L I X [ D' SR A DR R B O A R AT
TN SR IR . SEE AN R R W] L% CCD I A BRERAE Y IE B S W 1 52 B 28 s P 1) DG A AR 3 G & L BE
UG IR A X CCD BUR A B AR5 #5474 B AR A A2 2 BRER A B2~ B BRER RS BE AL T 10 prad, 32 LA
OG5 AR E FIEE | R BE AORLBR B 5K . 07 R R L s R T IR LR — E B AR MR L



