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INTRODUCTION
Progress of information basis requires the improvement of the 
computerized technique in the direction of increasing its possibility to 
storage the large data massive and fast processing

Blu-ray Disc Association has been  
developed ODs  with information 
capacity of  25 GB (or 50 GB for 
DVD)



INTRODUCTION

The following perspectives are connected with making three-
dimensional (3D) volume optical memory. This optical memory may 
provide density of more 10 bit/cm    or 1 Tbit/cm2 312

Holographic optical memory Multilayer optical memory



Media Properties

Fluorescent RefractionAbsorption

Non-linear media
(two-photon)

Linear media
(one-photon)

Multilayer recording media

Reversible media Irreversible media
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Multilayer one-photon optical memory

Number of layers �up to 30; number of cycles >10(6); capacity � more 100 GBytes

Patent Application WO 2006037279,G03C 1/73,13. 04. 06



Multilayer one-photon working optical memory
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Photochromic Media for One- Photon Working OM
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Two-Photon Photochromism
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Multilayer two-photon working optical memory
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Multilayer two-photon working optical memory

1-laser, 2-frequency converter, 
3- beam splitter,   4-prism,   5-
mirrors,   6-delay line, 
7-lenses, 8-photochromic 
recording media, 
9-polychromator, 10-
irradiation detector

P.M. Rentzepis, 1989
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Photochromic compounds

Among the photochromic
substances the compounds 
manifesting the valence
isomerization are characterized 
by the best properties and meet 
the conditions of this 
application.

O

O

O

O
C6H5O

OC6H5

hv1

hv2 ,kT

R R

IIIA                         IIIB

Diarylethenes

Fulgimides

Phenoxy-quinones

The concrete requirements are:

large cross-section of light absorption;
high efficiency of photochemical 
transformations;
thermal stability of forms A and B;
high stability of both forms to 
irreversible phototransformations; 
non-destructive and efficient 
readout of recorded information 
by the certain method (fluorescent, 
refractive, reflective, polarization)

Photochromic media for multilayer two-photon 
working optical memory
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Photochromic media for multilayer two-photon 
working optical memory

Patent Application WO 2006037279, G03C 1/73,13. 04. 06
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photochromic media for multilayer two-photon 
working optical memory



Photochromic media for multilayer two-photon 
working optical memory

Maleimide dihetarylethene (2)
Cyclic ether  dihetarylethene(1)

Perfluorocyclopentene diarylethene (3)

(1) (2)

(3)



Photochromic media for multilayer two-photon 
working optical memory

The synthesized photochromic polymers provide the large concentration 
light-sensitive centers and different spectral properties for  recording media



Fluorescent readout

1λ = 266nm 2λ = 355nm 3λ = 532nm
Absorption
of  DAE
Excitation and 
emission of the 
fluorophore

Modulation of the emission 
intensity for the fluorophore.

Photochromic media for multilayer two-photon 
working optical memory



Refractive readout
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Photochromic media for multilayer two-photon 
working optical memory



Photofluorescent Media

The several photoluminescent organic systems developed  may be used for  making 
irreversible recording media with luminescent read-out for 3D archive OM

Light-Sensitive irreversible media for archive one �
or two-photon OM
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Light-Sensitive irreversible media for archive one 
� or two-photon OM



Conclusions
More 100 thermal irreversible photochromic compounds including 
substances with the best properties providing their application as  light-
sensitive components of photochromic recording media have been 
synthesized

New photochromic recording media with the best properties providing their 
application in one- and two-photon  3D bitwise working optical memory have 
been worked out.

Two methods for nondestructive readout based on photoinduced changes of 
fluorescence and refraction index have been developed for working optical 
memory.

Prototype of the device for one-photon working optical memory based on 
photochromic recording media has been produced.

Developed  media were tested with positive results  for application

A number of irreversible light-sensitive photofluorescent  organic recording 
media  for making archival optical memory has been proposed.


