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Analysis of Diffraction Wavefront Error in Point Diffraction Interferometer
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Abstract The diameter of pinhole or fiber is a critical element that affects the precision of point diffraction
interferometer (PDI). The dimension of the aperture is determined by variational accuracy of practical measurement.
Based on the scalar diffraction theory, the deviation between diffraction wavefront and sphericity aroused by the
dimensions of the aperture is simulated and analyzed. The results show the wavefront error of the optical system is
about 0.07 nm peak-vally value (PV) when the numerical aperture (NA) is 0.3 and the aperture diameter is 2.5 pm.
The method and results of simulation analysis provide theory and data reference for choosing the dimension of

aperture along with the analysis or design of PDI for various testing tasks of accuracy requirement.
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Fig. 1 Principle of PDI
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Fig. 2 Sketh of diffraction wavefront
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Fig. 3 Deviation of a diffraction wavefront from

sphericity for different aperture radius a

Hi [ 3 AT 7 S AT S BR TR 22 /N T 1072,
LR ek NA=0. 2 if /ML T DT 32N L
HAR/NT 3.7 pm) o HTFRERTE NA=0. 6 Wf. /L
FRE/NT IAOMLER/NT 1.3 pm) o T B3
AT RT3 Y A N FLEAR R B 2 A
DAL BT A BERORE BE O 102, M Bk 1T NA<Z0. 6
AT A TS 45 3L . M A K Bk NA=>0. 6 1 b
UM O R A3 S B A B . LA A 0 0 AR
B o RS K T KU (B AL AR MRS 2 2R AR B, #5183
WU R A By MR R IE L a0 8] 4 s

102 i T .
| b NA=06
E 107 | ! ——NA=04
& : o NA=0.2
ES 100 | ! ---NA=0.1
jé A | '/
£E10 | ./
CH | 7
= 7
SE10° ’ %
g / L
% / % a
= 107¢ / F
(v
10-8 /- N A N . s L L
0 05 1.0 1.5 2.0 25 3.0 35 4.0 45 5.0
Pinhole radius a /um

Pl 4 U IR 2 F/NAL Y O R
Fig. 4 Wavefront error versus pinhole radius
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Fig. 5 Comparison of scalar simulation and vector results
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