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Focal length measurement by calculating Fourier trand orm spectrum
interference fringes of symmetric double circular apertures

Dong Yongmian
(Department of Physics, Yanta Teachers College, Yantai ,264025)

Abstract: A method of focd length measurement by caculating Fourier tranform spectrum
interference fringes of symmetric double circular apertures with smal distance is presented. The setup is
ample with high accuracy. The principle is desribed and the error is anadyzed. The condstent
experimenta results are d given in the paper.
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Fig. 1  Fourier trandorm of double circular
aperture 1 X1m Y1
X1 ) :
f(x1,y1) = fo(xi- a/2,y1) + fo(x1+ a/2,y1) (1)
1 r<il
, fo(xy,y1) = f(r) =
0
 X1m Y1 f(x1,y1),
(D) , [3] :
Frlf(x1,y1)] = Fo(p, g exp[- ipa/2] + Fo(p,q) explipa/ 2]
Fo(p,a) =Fr[fo(x1,y1) ], Fr[] p=aTf, =AT xo/ Af) ;q=2a1f,
=Ty, Af)
fo(Xl,y1) :f(l‘) )
x1= roo® jy1=rdb ;rP= x2+ y30 =tan *(y/ x1)
p=poogp; q=psnp;p’=p*+ ¢ =tan (o p)
dxdy = rdrd
Fo(p.a) =Fo(®) = [ éordr [ 8'exp[ - iprcos® - @) ] P
_ A" :
Jo(2) = ZTIo exp[ - izoos® - @) ]d
1
Fo(p.a) = Fo®) = 2 Jo(p) rdr = 10, 0)1P
J1
Fr[f(x1,y1)] = 2Fo(p,q) cos(ap/2) = 413;(0)cos(ap/2)/p
g12J2 [2 1 2
|FT[f(X1,y1)]|2: o2+ x [1 + cos( pa) ]

, P=AT X/ AF) ,q=ATysl AF),
, X2 axol Af) = k(k=0,+£1,%£2, )
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2001 2
, : A X2 =Af/ a
A x,, : f=a\ xo/A (2)
2
2 Xrvyo a=0.512mm
5 ’ , 1
(2) ,
8% = (01 0a)D% + (3f/ D x2) DL,
, 2 2
5 = A}\XZ 52 + }\a BAZXZ:)\l AXxDE+ adi
0.,

O.= 0.00lmm=4m,
6AX2£0.001mm:11m ) a=
0.512mm A x5 =0.355mm A :0.63281m,5a:11m,5AX2:11m,

b i

Fg.2 Fourier trandorm

O¢ = ;633@ J(0.355 x 1)2 + (0.512 x 1)2 = 0.98 T:ﬁr;lme
Table1 The resultsof focd distance measurement 0.34 %,
No. 1 2 3 4 5 A x, 1
standard va ue(mm) 288 290 307 315 360
A x,(mm) 0.355 0.360 0.382 0.392 0.442 ,
measurement va ue(mm) 286.6 291.3 309.1 317.2 357.6 '
relative error 0.49% 0.44% 0.68% 0.70% 0.67% ,
1 ,1992:(2) :31
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