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Double exposure fractional Fourier transform hologram
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Abstract: The double exposure fractional Fourier transform hologram ( B- EFRTH) is presented and analyzed in the paper.

Based on a fabricated D EFRTH, is perfomances are analyzed and its special reconstruction condition and appliccations are

discusssed.
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Fig. 1 Recoding of B-EF RTH
\ 1 , g0(x0)  go (x0)
2 cgi(xn) g (1)

go(x0) go(x9) P1 P{
[6].

gi(x1) + F'[ go(x0)] =

J-joooB”I(xoaxl)gO(xo)dxo (1)
g (x1) = FPI/[gO/(xo)] =
.[wooBP]’ (x0,%1 )go (x0)dxo (2)
. Bp, Bp/ FRT

Lohmann 1v el f

”



26 1 39
z : , P+ P=14
f= fi/sin(PW/2),z= fitan(PTW4)  (3) Pi+ P =4 |
f1= f*sin( PT/2) (3)
n @ Pit P2= 2 |
gi(x1) = Igo{xo)exp{in02+ xi’)/ g2(x2) <F*[go(x0)] = gol~ x0) O

[ ¥sin( P\ 2)tan(P 7/ 2)]}
exp{— i2Mvox /[ Xsin®(P7/2)]}dvo (4

gl, (xl’) = Igo’ (x0) exp{ iJT(x02+ xl 2)/
[ Xsin(P{T/2)tan(P{2)]} *
exp{— 2Mwoxi /[ ¥sin’(P{W2)]}dxo (5)
. A R :
L1 L2, s
T, ,
T | gi(x))+ RI%+ 12l g (1 )+ R1%=
il g1 17+ 1 R1?) + t1gl’ R+ tigiR™ +
tof | g 17+1 R1%)+ gl R+ g R (6)
1.2
R , Zgo
(x0) g0 (x0) P, P/

(6) :
i= tfl gi(x) 17+ R1%J+ tigi(x1) R*+

tigi(x) | R+ tofl gt (x{) 1?+1 RI* R+

201 (x1) R*+ t2gl (2 ) I RI® (7)
(7) 1,4 i 2,5
;3,6

0l RI1%gi(x1) = t1] RIF [ golx0)] §
121 R17gi (x1) = t21 RIF" 1 [g0 (x0)]

A= 0l R1%i(x)+ 2l R1%g{ (x) (9
ST

g0 (x0) ,
Pi, P/

go( x0)

P2, Py

’
P>, P> x2 X2,

ga(x2) = Foftil R 1IF [ go(x0)] ) =
il RUF 2 gofx0) ]

g2 (x1) = F2 {12l RIF" [ gd (x0)]) =
2] RIZFCP2[ ad (x0)]

(10)

Pi+ Py =2,
g2 (%) <F[gq(x0)] = go(~ xo)

Fig. 2 Recondrudion of D-EFRTH
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Fig.3  Reconstruction of B-EFRTH
a—observe diredly from the hologram b —the fractional order P = 1.5, P>
= 0.5 t1=5s c—the fradional order the hologram Pll =125, Pz, = 0.
75;t1= 65
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