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Jable 1 : Classification of Holograms

S0

Tyg= of Nolograe Fntures!bes&riptim
fa Fresael bolograa Object is close to the hologram;soaetise a lens is used to project
an isage onto the hologram {isage plane}
1b Fraunhofer hologras

Dbject is far enough or saall in size so that the holograa is in
the far field of the object,

Fourier transfors

& point reference source-is used; A leas Fourier transforss a point

ic
hologras source as also the ohject distribution; a sperial case of this is
the lensless Fourier transfors. ‘
2 Extonded reference These are special holograss wherein the size and nature of the ﬁ”
holograa reference beas is unique, ]
2 tocal rgfereoce The reference wave originates froa the object wave. Source coher-
halagraa ence and object distance can be related

Specii: referance
holograa

A tfocused spot on the object provides a speckle reference; cab be
used to cospensate for phase distortions of the sediua.

3a Incoberent helogras | Usually the teaporal ctoherence of the source used is poor
Ib White ligit Recording with coherent light but readout with white light; rolour
holograa holograes, rainbow hologras etc are the variants of this
— ' :
k4 Multiz!e exposure Incoherent superposition of several holograss on the sase esuision
holograss bt recorded with coberent light
i 4 Phase only hologras | Only phase inforsation is preserved; cosputer qenerated hologran,
f Yinofora are other variants of this type |
L)} haplitude only Sinilar to atove but amplitude only is preserved
helogras
" k Thin bolograa Recording/storage occurs at or near the surface of the sediua,
Reconstruction efficiency is low
id Thick holograa Voluae recording as against recording in a plane; high efficiency
‘ and wavelength selective
4e Reflection or Reconstruction light wither bounces off or passes through the
transaission - eediue
hologras
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Types of Page Composers®

Page composer concept Materiuls Addressing techniques

Polarization rotation by PLZT (ceramic), Bi,Ti,O,;, Electrode matrix, electron
induc. d birefringence KDP, KD*P, ADP beam, light beam (with
(clectrooplic effccts) photoconductor)

Phase changes by formation of Thermoplastics, Elegiron beam, electrode
surface relief pattern photoplastics, thin matrix plus charge

) metalized membranes

Phase disturbances by Mirrored piczoetectric Individual switches to an rf
piczoelectric excitation of crystals driver '
reflecting surfaces . .

Optical density change by Photochromics, _Light beam (uv) plus flood
induced absorption cathodochromics illumination for erase,

electron beam plus flood

. ilumination for erase
Optical scattering change by Liquid crystals Electrode matrix, light beam

electrical agitation (with photoconductor)

Polarization rotation by  * MnBi, Eu0:Fe, Ni-Fe, Light beam (absorption),
magnetooplic effects FeBO,, FeF, *  .conductor matrix
Traveling phase changes by Water (and other liquids),  Transverse interaction of
acoustooptic interaction fused quartz (and other coherent light and traveling
. (Debye-Sears and Bragg amorphous solids), acoustic waves :
. effects) PbMoQ, (and other
, : ’ crystals) ‘
Thermatiy induced shift in-~~ ~ CdS, CdSe, As,S, . Electrode matrix for heating
absorption band edge and heat sink substrate for
: cooling
Optical scattering by poled and PLZT (ceramic) Electrode matrix
unpoled regions of a
ferroelectric
Phase changes by variation of  Electrostrictive materials, Electrode matrix, double
optical puath length PLZT (ceramic) hologram recording method

ReNection changes from thin, Metal films over a substrate
defo-nable membrane mirror  support structure
elements

Electrode fecedthrough from
transistor on back of
substrate

* Modified version of tuble from Roberts (1972).

Some Commercial Optical Memory Milestones

Utilizes Utilizes Nonmechanical  Date

Company Model laser holography system introduced
1BM 1360 photodigital mass “No No No 1966
storuge system

Precision 690-212 Unicon laser mass  Yes No No (974
Instruments memory

Optical Data Holoscan Yes Yes No 1972
Systems

IM Company Megafetch data processor  Yes Yes Yes 1974
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