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MATHEMATICAL MODEL OF OPTICAL APERTURE
SYNTHESIS IMAGE-PLANE INTERFERENCE AND
COMPUTER SIMULATION
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Abstract : According to image-plane interference status of optical aperture synthesis( OAS) and Huyges-Fresnel theory, a
mathematical method is set up which fits with the true condition. By dividing telescope mirror into many small fragments
with pinhole interference conditions, OAS image-plane interference formula is deduced according to fragments interference

with each other, and OAS image-plane interference computer simulation is done. The influence of wavefront tilt and optical

path difference is analyzed and simulated in the end.
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Fig.1 The image-plane beam combiner
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Fig.2 Telescope mirror and pinhole fragments

IlZm(xm ’ym) = <#lm(xm7ym7t)#2*m(xm’ym 7t)>

1,
= )Tzfzexp
j27r((d15 — dy) +xm(xl ~ % * X - ;)
A Af
+ 5, (¥ ) T, _y3))
M

® @

X JJle(Ax,A)’)rmz(Ax-Ay)exp

-®—>

(- 27 (Axx, +Ayym)/()Tf) )dAxdAy, (18)
Hep(Ax,Ay) A (%,y) SR (0", Y ) R &

% roArdy) = | [ulene (s - My -

Ay) dxdy;t,(x,y) = cre( /(x — %) + (y —y,)/a) 5
1 = 1,2;0 HERBARNER.

WRIEA(17) FX (18) , R GIR BE S A A
L(%,,5m) = 2 (5,,50) + Lou(5,,50) + 1o, (5,
Yon)-

4 AFREAEKETHHTRENIHE

Bm G LA AT RENG & A AT L B AR, B
HI N8 B R AR IR R 1 2 /AN LA, T
BEE R REHLE AR W0 2, R d n Iy
T ANV (A B P IR PR ), BB I A KT
#H o, WIZ RN TETBE R 5T AL, amr (,, +,,)/Af b
AR/ BT B/ LA /MERAPOAE
H(x,y) EEE T EMDOLER Ax,,,y,) &I
(0) 1. (0) B N5 i g /DB AR T REH
W BE AL, IR A% B e A AR T 7= A G aR A
I'(%,,y,) = nAl(x,,y,) +2A(x,,y,)




146 4505 % K e M 3%

(a)

B3 R TR R T R () AR (D) =4 R (o) — 4R

Fig.3 Interferogram fringes without wavefront tilt and optical path difference( a)2-dimension image ( b) 3-dimension image

( ¢)1-dimension image
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Fig.4 Interferogram fringes with wavefront tilt (a)2-dimension image ( b)3-dimension image ( ¢)1-dimension image
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Fig. 5 Interferogram fringes with optical path difference (a)2-dimension image(b)3-dimension image (¢) | -dimension im-
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