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Abstract: As the relationship between output intensity and modulation voltage of a modulation laser in
Fizeau interferometer will effect the accuracy of phase calculation, this paper proposes an intensity
self-calibration phase-shifting algorithm. Firstly, the relationship between output intensity and modu-
lation voltage of the modulation laser was analyzed, and a mathematical model was established. Then,
on the basis of least square estimation, the intensity self-calibration phase-shifting algorithm was de-
duced. Finally, a simulation experiment was performed. The 12 interferograms with changed back-
grounds were generated by computers, and their phases were retrieved. The experiment indicates that
the algorithm immunes the intensity change well, and retrieves the phase accurately. The measuring

results for a flat mirror with a caliber of 100 mm show that the calculated phase precision is RMS of 0.

I 5 B #3:2013-07-30; 18T H #8:2013-09-26.
BEeWB :HRERBHELIEBTE (No. 2009X02205)



2008 e KE TR

522 %

005X, and PV of 0. 073A. As a comparison with a ZYGO interferometer for the same flat mirror, the

deviations are RMS of 0. 0014, and PV of 0. 022X. Both simulation and experiment results show that

the proposed intensity self-calibration phase-shifting algorithm is feasible and practical in the Fizeau

interferometer with wavelength tunning.

Key words: Fizeau interferometer; wavelength phase-shifting; phase-shifting algorithm; intensity self-

calibration; surface measurement

1 7]

qul

T e R BE G 2 K v, B A T 9 R I AT A S
A B i AR B il R L N ek )z . B
H B AH T 954308 L B & (PZ D) JeFHfE 8h =
R IR AH L [ B AR 4 4 B AH AP KR
T T V5 1 I 2 A R ) A% AH SR SR A
VTR AR Sy AR SR, 7E i PZT /R R B
AP F R A5 B AR B o S AT 3B 4 1 2 HH B ML AR N )
AR, R S0 2 224 5 T ) 24 T 5 K B, PZT 76 #E
shotF AL Sh i 25 BN 8 57 (0 I g DT HE B
Ak HLIZ s WA, BTG I8 3R 32 AN
5], 2 T 8O R G0 AR N R Sh T R iR
2%, B0 B2 R HERE R,

I K g AR G 03 o s8R AT R G O i Y D
KL AT EE SN 2% 5 T A T T
ASCAR AL 205 480 W0 1 1R 25 05 i — A 4R v T AR T
RS AR SE BRI b, T R R RO # R
FL D B K =2 I A 7E — o i AR et G &, B
FoAH T 05 v o B A i s D 4 1 28 Ak B T 05 1 1Y
ROt RN, & HENA PZT BAH T W
R S RO R 2 XTI, B ST N
DR T 2R R0 KA T8 v SR A A 2 AR
AR T A B T R T s e R
AR ) P K B A B . % ikl T 0 F Takeda
Bk 2 A IR I AR R 22 0 B SR A5 B M 7 4%
A H 2 52 3 0 BL AR e ) ORG24 BRI R R
REIRBIGOK B G, S0 AR T U KR
BEDLAS A1 ZE K TV AR, e JUE T i B
LR AH T W B A7 i AR A (AR A = 2N T
2, PR I 451 T X6 BT 8 38 06 28 19 % K 43 B
REORB KRG A %] 10° nm,

AR SCEE A S EE A AT AL B K RS A
T ¥5 AT 64 AT R O e S b IR B 5 R A AE Y

(R B 5o B 1 — B R R RO f A9 L DGR
AP AY S AR L I ST A N B0 B AR O T e i
/N AR AR T S T T A A MRS E Y
PR MM . 05 Bkl 3 LA
sOtER A —E AR 12 05T R R TR
S EAT R LIS . [ 7 S B 52 38 o )k
THRERNZ %P1 IS Z2YGO 2 w1 AU
AR AT T AL

2 kKBTI ELEGIE S S
2.1 TWEEREBRIEERST

S [ AT BIF A B0 A R KR M T 1Y
SR LER N 1 TR

Collimating lens _Beam splitter
Pin hole Reference sphere surface

Transmission sphere

Imaging lens
. Test sphere

1 AR B B A 3 O i 1A

Fig. 1 Optical scheme of Fizeau interferometer
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Fig. 3 Twelve interferograms with changing of laser

power intensity
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Fig. 4 Simulation results
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