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Abstract A holographic recording system is built under incoherent light illumination based on a spatial light
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modulator and the mathematical model of the system has been established, then we get the specific forms of the
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point spread function, the axial magnification and the reconstruction distance. The experiments give the three
=]

phase-shift holograms and its reconstruction of a negative test slide. Then the holograms of two non—fluorescent

dice are captured and digital reconstructed in different planes. The color holographic results are also given. The
light modulator

results show that the system can obtain holograms of real objects simply and rapidly. And we can get a clearly
reconstruction without the zero—order and twin image by using the phase—shift algorithm.
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Fig.2 Phase mask of the SLM with the phase factor equals zero

Fig.1 Schematic diagram of typical incoherent digital

holography recorder
(partial magnified views displayed in the top left)

BB LOEEE /)15 SLM BB iC 0 o, AP 0 BEIE AT 8 — a5 (wy., —2.) AT RLE AR — S BAR B9 m00 R, AR
B W B OG2 FE AT LAV CCOD 2R T 9 38 B2 20 A1, BRIV A 28 B8 A 5iR B2 i 4 i pR B LRk =08

Ipsf(x,y;xs,ys,zs) =C+C, exp{%[(x - Msz) + (y— MT)@) ] + iﬁ} +c.c., (2)
8 > 2 N — h= Zfo fdl,Z(f;-'-d) 2 f.
C=B*+B"”,C,=BB’,c.c. S A I A 3 = =, M=
A + NS A i E I, £ = = o o (fxd) )
WS 0E i ) GNE S
L Uira)lfta) 3)

fz _ﬁ
K T A SR A () IO CCD 30 7% 0 T 95 1 6y = 4 0 4 4 T 7 A 4 06 4
SE B AR 2, B

H(x,y) = Cﬂ]'g(xs,ys,zs)dxsdysdzs + CIMg(xs,ys,zs)exp{)i\—:[(x - Msz)2 + (y - MTys)z] + iO}dxsdysdzs +c.c., 4)

1209003-2



bR Wt
A AT A I 5 — AR R AR T PR B U2 = IR Y IR R iR R A LB AR A5 R
% ARG [ 4 B SR R BT, BB = AR W MR Y S B 4R AR 0 RO BE R B R 1 B AR A
HR M, 456 =DM HOR I8 110 5% 4 B R B SLM_E BN i A 7 % % 0 L BB L 3k, 14 B =k 4
Ko 2B, 3R B -E &I EEE -2 EH2E H(xy) -

Hp(x,y) = Hl(x,y)[exp(ii03) - exp(iiﬁz)] + Hz(x,y)[exp(iiﬁl) - exp(ii@B)] + H3(x,y)[exp(ii02) - exp(ii@l)] =
C mg XY .02 )exp{_';\m- [( - Msz)z + (y - MTy¢)2]}dxsdysdzs . 5)

SRJG TE TS HL b A ADUAT S e R R AT 50 P B 0P 0 R O Oy A 9 A S B v, 1 B AR RO ) R
CCD F4 R A 8] B A [, P B PO/ INAS B P BRI 28 ) A2 A TS A o i 24 3T R 2 G AR S B A5 14 3 b 2

S(x,y,2)=F {F[H xy]exp|:1kz h-2a N(f2+], )}} (6)

K k=2m/x, FRIF I3 500 R IR0 G B84, F A 05w,y 68 B AT A A

3 5 5

FEE R 3 Bros B AR AR T OL IR S A U4 B s S8 R G0, Hoh OB b FOBIEZ6 1O I (CEL-TCX250,
250 W), S2F g i E B2 20 1 em , BS IS 8%, BF 28 4 38 0% A (h 0 I K 632.8 nm , 7 & 20 nm), P
s 4 R (D 9 7 18 5 25 8] 516 3 ] #8% 19088 KAl D7 18] — 250, Lo(/=250 mm) o BB 5 . 78 %5 DL I ] 4% SLM
(Holoeye Pluto, 1920 pixelx1080 pixel) I B AL ZE £ — PR EIMa AR £, WS HEMAA, 75— Pz EE Rl 1,
RO B B A A2, Wi E 2 Ff 7k . CCD(Hamamatsu Digital Camera C8484-05, 1344 pixelx1024 pixel) 4% & K/N A
6.45 pm , A E T 5 LA B FAE AT T 1024%1024 MR FR S . YR F]E B Li(=60 mm)HY IE 2 R 180 mm,
L, 2 L. A9 BE 25 9 340 mm, L, 3] SLM Y #5854 150 mm, SLM F CCD 2 [ (9 BE 85 Hy 2, ELA R A (75 2 5 SLM |
TN ) 35 i A RO/ DEC™, RASRAS B A i T 8CR .

oY
o W
)
wn
d=y
lae]
o]
o]
e DL
o]
wn
SLM

CCD

3 ARAR T 8oy 4 B S ot i
Fig.3 Experimental set—up of incoherent digital holography
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Fig.5 Experimental results. (a) Image of the dices; (b) one of the recorded holograms with the phase factor equals zero and (c) the

reconstructed image with the first dice focused; (d) the reconstructed image with the second dice focused
SRR WAL 2 B AT BT B, BE 08 SE LT WDt A O A R R R G T LS
S = 4R IR AR A T2 B S
33 BFHMEELEIERE5EMN
BT B RGB B R, =38 18 /) b0 I K 4 314 480,550,640 nm. >R & 3 BT /R 96 % B8 &, B
f =470 mm,f,, =523 mm,z, =495 mm . /\ﬁﬁ?ﬂ% 3{éégl éj\rlJLﬁéﬁz%ﬁﬂ SRIG TG 15 B AR
EEER . Bl 6(a)~(c)s3Hlhy — il &%¥EEU% Fl 6(d) 2k — oG BUE % (5 814,

.

Bl 6 Scuhgh a) RiBiE; (b) GHIH; (c) BB R AT AEG; (d) =BG L
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