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Motivation

Holographic memory offers:

bit storage density of the order of 10%/cm?

parallel access and parallel data processing
high retrieval rate

solid-state configuration
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Principles

o Selective properties of volume hologram
* VVolume holograms with amplitude-phase
modulated reference beam and their

sel ective properties
o Solid-state configuration with random
reference beam
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Angular Bragg Selectivity
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Angular-spectral selectivity of
volume hologram and random encoding

of reference beam are used as basic

mechanisms for data multiplexing

»Angular and Spectral Bragg
selectivity resultsin:

v'non-isotropic diffraction at
off-Bragg tuning
v'incremental noise
v'insecur e data access
v'reguire moving parts.
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» Reference Beam Random
Amplitude-Phase Encoding:

v'new type of Spatial & Anqular
(isotropic) selectivity;

v'solid-state architecture - no

moving parts

v’ secure data access
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Random APM volume
hologram - Recording
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Random APM volume
hologram - Reconstruction
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Random APM volume
hologram - Reconstruction

i’ <s.>=1221D/d,

S(r)
xl/

Shift
direction

Ry(r) D,

Initi;]m;peckle Displaced speckle
position position

|| M etr oL aser %@
” Irvine, California ]

10MSST-2002, April 15-18



r

of the

Basic resulis ¢
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The diffracted field amplitude: |

.
S(q.Z ) =exp[iko SiNgs] @AR(G,Z )R(Q,Z )dZ dq
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Where R (9,2R* (@2 is spatial correlation function of
a random amplitude-phase modulated (speckle) field:
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Experimental Setup for Random APE
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L aboratory setup for
APM hologram
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X-Y Speckle-Shift Selectivity

Is perfectly
symmetric in both X and Y directions and the

~~

3

retrieved signal intensity decreases with D, in =

amost 3 orders of the magnitude with no
side-lobes. This promises low cross-talk and @
a high level of security.
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image quality beside the intensity
decrease. The phase distribution
remains invariable with D,

o‘~

!:" '-:;f~—~ il
0 s '4:0<’
,' 4,. RS
RN

R

'/ VI‘VL e
ﬁ‘ B -::Zn'n ,,,' ,,,,{1, s
S

"4, ”,

Dn il
1 VIHIC, callulilia /"|‘\ vu \V lzw
10M SST-2002, Apl’i| 15-18



Pre-encoder|

Random APM |
D

OEti cs|

Recording
medium

Detector |

Principal setup

I I I I I I I I I
1.00@%% .
I @@
080 % -
X4
g0 o
= 2 0.60 - ° -
= g o
S 2 4
Z = - X4 _
0.40 °
&
0.20 o —
%o,
,
0.00 R 2
0.00 5.00 10.00 15.00 20.00 25.00
Shift Da (M)

|| M etr oL aser *

Irvine, California

10MSST-2002, April 15-18 16



Solid-State
technigue validation

e Beam angular steering with
deflector

» Encoder (or pre-encoder)
rotation
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Page encoding
and data recall
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Data Recall Sequence
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Holographic Memory Module
architecture with solid-state
configuration

L aser

Memory
Erasure

. Anticipated HMM

parameters.

* Capacity - 101D

N
Receiver ﬁ( ;3 ? (

o

Recordin 8 ( %) *Trans. rate - 1 Gb/sec

Medium *' *Size -< 041t
* Weight -<1.5kg

* Power cons.- < 50 W

Data-SLM
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Conclusion

* High- density holographic data storage is
demonstrated with random encoded
reference beam

e Parallel recording and retrieval
* Optical memory In solid-state configuring
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