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The holographic data storage possesses ultra-high capacity and two-dimensional access technology. It is regarded
as the most promising storage technology in the next generation. Based on VOHIL and scalar diffraction theory, we
construct the theoretical model of the collinear holographic data storage system. According to the theoretical model,
we derive the paraxial solution, which can help us to grasp the physical characteristics and propose the best solution.
First, we discuss the effects of the distribution of the reference patterns on the point spread function and the shift
selectivity in this paper. Then, we add the phase modulation in the reference pattern. It facilitates the lower power of
the laser light source and miniaturization of the system. What’s more, it decreases the half width of the point spread
function. By adding more bits within per page, we enhance the capacity and accessing speed synchronously.
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PSF with different reference pattern

10°
radial line
ring
1072 multiring
=
2 10
2
£
el
@
N
g 10°
S
c
10°°
6.
10710 1 L = SEHE E -5l P E & Y W
-0.1 -0.05 0 0.05 0.1 0.15 =HAF ’ R IR RPN
X (mm) Bt SR AR ER o

ROCIFIERCEE A E o fHR - DUMHERES s
107 ke - £ 1 FIHE 4 ZE2E A0
TRHR AR ELEI 5 -

FH Bt sy A AT 1S5 - B 225 0 R TR IR A B

- BHRAR BRI R - E 4 th=TE250(U
BRI FIRAE A PARR] - BER DUBCRIRER B
RZ2E RS EEE R - (HEE2E0H
StEMIN R/ - AR EERZEOLN 20% #CH
i BEE T RRADCAURR DR © SER R DIE RS
INE SRR - (HESREROCHREEF
AR LA AR RE R © Rl B AR

k1. BA4FP=MELF B LRERFT -

reference pattern radial ring multi-ring

half width (zm) 12.6 91.1 79.2

Stnd ~ A EER G E DL gE E R - nI DI ERE
HEER 3 B INFE AL L (phase modulation, PM) 73
E‘Z o

& 7 By A FE AL B [El = 2 G R T R AR
o SEMEMAHEZZEZEHEA SONY AR
HUO s HZaRE b A —fHAEEE$ (relay lens) © H

pinhole L1

L2

4 PM
laser beam I TSR
—E— —
objective lens ' e

Szl . mirror

1 SLM

objective lens CCD

aperture

Qwp
medium ] | PBS

|.

L3 PBS
7.

" mirror SHMAAAAEAE X

Bl bh AR A
KRR -

FHEFARN 198 HA 103.3 79



PSF with 0&z phase modulation
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