5526 %465 6 1] FEHLEE AN Vol.26,No.6
20114E12 A ELECTRO-OPTIC TECHNOLOGY APPLICATION December, 2011

- Kl B LA A

ARIEHFLER MMTA K ERREM R =5

E Sk R, AR

(LA ERFER R B AR, U ES 610209;2. 1 FRME S4B, dbET 100049)

OB AU S AT T AOh B DG TTIE LA RIS B 2™ FEs2 i T AR RS 2 o X R 250 5 [, A
ST RV SR F BT 3 oL, AR AT LA/ IS, R A 77 5 3 B R U0 B ATT S 1T P S PR 0 o X6 AT IS AL
B, 35l A 0 AR S AT 9 B R K, A At LR e A 6 T et A s i), T SEATT S T AR A (PV) (B RT3 5 AR (RMS) AL
ERE] AR EATH LG T, UL N 400 nm I, fiF S AR 22 RMS 5/, HLBEE MORHEFE BRI 22 b AN K. BT BEIS
T, FLA2 K 200 nm B, £i7 530 TR 22 RMS Fe/)N, FUMPRNE AN TR 22 A8 ek .

SR WG R ER I £ LA s FDTD

hErES: 0436 XERFRIZAS: A XEHRES:1673-1255(2011)06-0058-04

Scalar and Vector Analysis of Diffraction Wave with Different Pinhole Diameter
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Abstract: Pinhole is a key component in phase—shifting point diffraction interferometer (PS—PDI), therefore
the production precision of pinhole will seriously affect the detection accuracy of interferometer. For most of the
diffraction problems, the theory of scalar diffraction is a good approximation. However, the theory of vector dif-
fraction is more suitable to explain the actual situation of diffraction wave surface when the diffraction aperture is
very small. On the basis of the scalar and vector diffraction theory, effects on the quality of diffraction
wave—front produced by the size of pinhole are analyzed, in the meantime, the peak and valley (PV) value and
root mean square (RMS) value of diffraction wave front errors are calculated while visible lights entranced the
pinhole. The results show that with the scalar diffraction theory, when aperture is 400 nm, RMS of diffraction
wave front error is the minimum and changes little with the material thickness. As well, with the vector diffrac-
tion theory, when aperture is 200 nm, RMS of diffraction wave front error is the minimum, but it changes greatly
with the material thickness.
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