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: MN36.1; TH744. 3 A

Modeling for phase shifting point diffraction interferometer
based on lens design software

ZHANG Hai-Tao

( Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

Abstract: To simulate the testing procedure of a Phase Shifting Point Diffraction Interferometer( PSPDI) , the
working principle of the PSPDI was introduced and its measuring errors were analyzed. On the basis of the lens
design software and a inhonme software, a test nodel for the PSPDI weas established. By using the test nodel,
the conplex anplitudes of the reference beam and test beam were captured in an interference field, further-
more, the testing procedure was sinmulated. Depending on the optical coherent theory, the phase shifting was
realized by changing the positions of testing mirror, and the phase shifting interferograms were acquired. Final-
ly, for a given mirror, the model wes used to generate two groups of 13-step phase intergrams with a symnetri-
cal tlt After processing the interferograms, it is shown that the accuracies of testing spherical mirror are
0.0783 nm( RMS) and 0.5656 nm( PV) .

Key words: point diffraction interferometer; phase shifting interferogram; modeling; optical measurement

: 2010-05-09; : 2010-07-15



6 : 617

1 2
1972 Raymond N. Sm-
artt  J. Strong a 1
Fizeau
Twyman-Green , Ny
’ 3
1987 , Kadono , praLa
“1'" 1996 , Lowrance B IE G
’ \ JG B
( EUVL) ] N it B s
T
[41 .
[s]
[6]
1
, Fig. 1 Schematics for PDI
, 2
, Bryan '
D. Store ( ’ ’
[71 ) :
[8]
Gong  Geary '
[9] 1

2 CCD



618

OuEeR B ML)

Y

LTS S0 B Y

.
ot ) Chisghimigsns i) BRIEA B )~ —

Y

il G AR Y

'
C BhITE )

P —

Y

BAE AL AR

|

I

v |
Cam - - |
|

]

|
[ manh |

2
Hg.2 Modeling analysis of PDI
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Fig.3 Testing optical model of PDI
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Fig. 4 Interferograns relate to different conditions
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Fig.5 Thirteen-step phase-shifting interferograms

4 PV 7. 4035 nm, RMS
1.0358 nm;
, 13 , 7
, 6( b) , PV 7.6309 nm, RMS
: 1.0972 nm; 6(c)
(4 , , PV 0.5656 nm, RMS
6( a) 0.0783 nm
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(a) Given mirror figure (b) Measurement mirror figure (¢) Measurement error
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Fig.6 Given mirror figure and measurement error
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Fig.7 Two sets of 13 step phase-shifting interferograns tilted symmetrically
5
: : PV 0. 5656 nm,
: RMS 0. 0783 nm
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