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The following publications are referred to in the present description:
1) US 5,592,462
2) US 5,268,862

The computerized era has raised the need to provide reliable means for
storing large amounts of data. Ever-growing amounts of information are
nowadays stored in personal and commercial computers, and with progress of
technology, this demand will surely grow. One approach to fulfill such a need
is to use optical methods for the storage of data, since an optical memory
makes it feasible to pack information as binary digits at very‘high density.
Furthermore, the stored information could be maintained undamaged for long
periods of time, with no apparent loss of information.

US 5,592,462 (Beldock) describes a three dimensional system for
optical data storage and retrieval. According to this publication, incorporated
herein as a reference, the data is stored and retrieved by irradiating the storage
medium with two interfering light beams. The use of two light beams allows
the definition of the particular portion of the volume being written or read at
every instance.

US 5,268,862 (Rentzepis) describes an active medium for use in a

system of the kind describe by Beldock. The medium makes use of two forms
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Abstract: The present invention is directed to a

t hr ee- di nensi onal nmenory apparatus for storing information in a volune

conprising of .an acéive medi

froma first
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typically at -78°C. Thus writing, storing the written information and reading
is done at this low temperature. Raising the temperature will erase the entire
stored information, as the active isomer is stable at room temperature for only
150 seconds. The maintenance of such a memory is expensive and cannot be
used commercially. Furthermore, the reading process is associated with
detecting the fluorescence; a process involving heat, thus there is the
possibility of loss of stored data while reading.

There is thus a need for a low-cost, stable and efficient optical

memory.

SUMMARY OF THE INVENTION

According to one aspect, the present invention provides a three-
dimensional memory apparatus for storing information in a volume
comprising an active medium, which is capable of changing from a first to a
second isomeric form as a response to radiation of a light beam having an
energy substantially equal to a first threshold energy, wherein the
concentration ratio between a first and a second isomeric form in any given
volume portion represents a data unit; said memory apparatus being
characterized in that said active medium comprises diarylalkene derivatives
of the general formula Ar;RC=CAr,R,, wherein Ar, and Ar, which could be
the same or different, are independently substituted or non-substituted aryl
wherein the substituted groups have a strong absorption in the IR region and;
R; and R, which are the same or different, are groups having strong
absorption in the IR region.

The active medium of the present invention may be embedded in a
supporting matrix, which may be a polymer, and the active medium is
chemically bound thereto. Alternatively the supporting matrix may be a wax or
a micelle and the active medium is homogeneously distributed therein.

The information stored by the apparatus of the present invention may

be stored as a series of data units.

The active nt?ldi um.i.s capabl e of changi ng
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I soneric formin any given volunme portion represents a data unit. The
active nmediumin the nenory apparatus conprises of diarylal kene
derivatives, triene derivatives, polyeng. derivatives or a mxture thereof.
The invention is further directed to nmeans for reading the data units
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means for storing large amounts of data. Ever-grow ng anounts of

information are yslysthﬁr@la ireprpsentasival is amdlogp ane eadtabonmmpatiens, and

wi th progress of technol o demand will surely grow. One approach to
fulfill suchteOJSREESCRIS ARy é%fén%ip@f%&m thet hods for the storage of data,
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I ncor por at ed The first threshold energy may correspond to the energy required to

photochemically convert a molecule of the active medium from the first
1someric form to the second one.

Diarylalkene derivatives according to the present invention are of the
general formula AnRC=CArR,, wherein Ar; and Ar, which could be the
same or different, are independently substituted or non-substituted aryl
wherein the substituted groups have a strong absorption in the IR region or
may display effective Raman scattering and; R, and R, which are the same or
different are groups having strong absorptions in the IR region.

Polyene derivatives according to the present invention may be
polyenes having up to 11 double bonds, wherein the substituted groups have
strong absorption in the IR region or may display effective Raman scattering.

Prcferably, the apparatus according to the invention further comprises
means for reading the data units from the isomeric forms of the active medium

in different portions of said active medium.
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or a micelle and the active m i s honogeneously distributed therein.
directing a light beam having a first energy different from the first

threshold energy, to a selected portion of the active medium; and

directing at least one other light beam having at least one other energy
different from the first threshold energy, to the same selected portion of the
active medium,;

wherein the combined energy of the first light beam and that of the at
least one additional light beam are substantially equal to the first threshold
energy level. |

In this method of the invention, the transfer from one set of isomeric
form to the other sets of isomeric forms may be a result of multiphoton
absorption.

According to another aspect, the invention provides a method for
reading data from a three-dimensional pattern of different absorption
coefficients for a given energy threshold, comprising: directing a first light

beam having a first energy, different from the second energy threshold, to a
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characterized in that the active medium comprises diarylalkene derivatives,
triene derivatives, polyene derivatives or a mixture thereof, chemically bound
to a polymer.

According to one embodiment of the present invention, the “at least
one additional light beam” is a single additional light beam, and the transfer
from one isomeric form to the other is a result of biphoton absorption.

The combined energy may be either the sum or the difference of the

energies of the various light beams directed to the selected portion volume.

BRIEF DESCRIPTION OF THE DRAWINGS
In order to understand the invention and to see how it may be carried out in

practice, a preferred embodiment will now be described, by way of
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wherein the substituted groups have a strong absorption in the IR region
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may be a polymer, where the active medium is chemically bound thereto,
preferably through substituents of the aryl groups of the diarylalkene
derivatives. Alternatively, the active medium may be homogeneously
distributed within an inert medium such as wax, or micelles containing
medium forming cubic phases such as cubosom.

According to a preferred embodiment of the present invention, the
memory apparatus according to the invention comprises: means for directing
light beam having a first energy, different from that of the first threshold
energy to a selected portion of the active medium, and means for directing
additional light beams having additional energies different from the first
threshold energy, to the same selected portion of the active medium. The
combined energy of the first light beam and the additional light beams are
substantially equal to the first threshold energy. A system suitable for this
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di aryl al kenediarylalkene derivatives of the general formula AnR;C=CAnR;, the Ry and
R; substituents of these diarylalkene derivatives or the substituents on the aryl
rings determine the IR spectrum or the Raman scattering pattern of the two
isomeric forms of the active medium. The substituents on the aryl rings and
the R; and R, substituents which may be the same or different are chosen
from groups having strong absorption in the IR region or display Raman
scattering. The ILR. spectra of the aryl substituents and the R; and R;
substituents, or their Raman scattering pattern will be significantly different in
each of the different isomeric forms of the diarylalkene derivative.
Accordingly, the aryl substituents and the Rl and Ra, which may be
similar or different, and preferably are the same, are selected from the group
of C).sB-carboxylic acids or their esters, 2-hydroxyCi.salkyl, 2-fluoroxyC,.g
alkyl, 2-nitroC;_salkyl, 2-cyanoC;.galkyl or a nitro group. Alternatively, one of
Ry or Ry may bé as defined above and the other group may be a polar group,
such as a halide or cyano group. Most preferably the aryl substituents and the

R; and R; are chosen from ethanol or propanol.
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spect rum or (RIKESAwna vedatianahemegf.pattern of the two isoneric fornms of the

active medium The, substituents the aryl rings,and. the R. _and R2
substituents whi cﬁn’r?a'_iﬁelf’é‘_sflﬁ?eh?ﬁﬁak@e’ m?%eP%%F%apglv@ﬁggseﬁr m?’fngrr%ggr oups
having str On&e&%t?ﬁn&% 22 thémbReapgpRrai®ddfafe HivefllioPtAYe Ra®spergRatiheri ng. The

| .R spectra of e aryl substituents and the R and R2° substituents, or
t hei r Ranman soat teerperajuisaduetontheigreat termalystabilityael ¢agh @it their someria  each of

the differenf isaperic forma of th i l.al kene derivative. Accordingly,
the aryl sub uﬁﬁ Bvo, 3eIMEHE sﬁfes&ﬁ&ﬁ*é{a & ?Fﬁ)?%g’?ge fbr 1011 pérfods

of time, and no spontaneous thermally induced inter-conversion of one

isomeric form to the other occurs. This stability further enables the memory

apparatus to be of a kind that may be written and read many times,

Examples

Example 1: Pure trans-4-bromostilbene diethylacetate was dissolved in
acetonitrile and irradiated with a mercury lamp having a Hg filter. The U.V.
spectrum displayed in Fig. 1A illustrates the spectrum of the pure frans
isomer (designated 9401). The cis isomer has a strong absorption at 254 nm,
and thus also shown are the resulting spectrum of the formed mixture of frans
and cis isomersAaﬁer 5 minutes of irradiation (designated 9601), the resulting
spectrum of the formed mixture of frans and cis isomers after 8 minutes of

irradiation (designated 9801) and the resulting spectrum of the formed



simlar or different, and preferably are the same, are s&4cgeriemberciolthe
group of Cl.83-carboxylic acids or their esters, 2-hydroxyC, 8al kyl,
2-fluoroxyCl.8 alkyl, 2-nitroG .sal kyl, 2-cyanoCl.8alkyl or a nitro group.
Al ternativebwl7eme of R3 or R2 may be as defined above ardraiweomsher group
may be a polar group, such as a halide or cyano group. Mst preferably the
aryl substituents and the Rl and R2 are chosen from ethanol or propanol.
24 Sept enber 2004 WO 01/ 73779 PCT/JLO1 /00286 -7 Wen the active medi um

according taq i v i TPL : j [ Ve ol yene can
have up to ﬂ}’@%ﬁbﬁeﬁ%nag@ %%Wéﬁggérbgﬁlgﬁ%ggﬁpﬁ%dr??:da{lr teglkgigtg@pi gnent s
such as |ycap®ng Figli 1Baiis@arsOtthe N§jeatiomdiof thementsbrobstitiehst i t uent s
on the various double bonds determ ne the |.R spectrumor the Raman
scattering plicthzlagetate adige h8 brs afiigadigdan.pl e i soneric forns of the active
medi um The substituents are chosen from groups having strong absorption
inthe I.R region or display Raman scattering. The T.R spectra or the

Ranman scatt eRidmplefn: e substbibaendipropanbl wes dssened irc acdtbnitrile khérent in
each of the different isonmeric forns of the_pol yene derivative. The Raman

scattering nimadiseedd &idic pepetRrCIpBP eHBENGH | ksThRdd¥h sBpeied® oscopy
CARS), by R .nd d Effect .S t Rl KES ; iati

{her oot . ThelTRAYSH T dak Afin PrhPRE B2 SHEEHE. Shahs it Evrs el or O
m xtures thﬁéggﬁat@d Loy, iRge ¥peRBRRR (L tHE f@nddNRixnne TR ab@ be fully

operative in omtenperature, due to the great thermal stability of each

of their isoserisemesothayingThesttang abtomplidre ast2tom)odfterné giruted afkene are
stable for long. periods of, tinoe,, and .no spont aneous .t herymal |y i nduced

i nter- conver'§’if‘gf"i’%8f:l ('g‘ﬁég“aFer“t#Qﬁéhff TSRS SPEREUBY ?étﬁegmﬁdsmm‘?ﬁ???st ability
further enabl.gs aﬁtﬁcmgmﬁafls aﬁeparrﬁ%ufestoq iRgdiafiord (ddspdalcAatsoTRy The Written

and read many tines, Exanples Exanple 1: Pure trans-4-bronostil bene

di et hyl acet adpecimn df tholacewnitriie acelesignated |420dndFig.r 2Bdillusgdtenithh a mercury
| anp having a Hg filter. The, U V. . spectyum.displayed in Fi 1

i |l ustrates $5e0WRcehk hgneist Stﬂlhj%‘lep(i}%gﬂalnﬁ & m nggreix( g@?’?&ﬂa@% @9@1). The
cis isonmer h Foleyl #hm294 nm  and thus also shown are the
resul ting sp@#ﬁtﬁgﬁﬁ%@%ﬁ%%%cxtufe of trans and cis isoners after 5
m nutes of irradiation (designated 9601), the resulting spectrum of the
formed m xture of trans and cis jsoners after . utes of . jrradiation

¢ ] 8 m
(desi gnat ed Bronpleatigrerestilbang dictylacpiate Wﬁ]@?sc’[{]ﬁ nopeRepitrile an
irradiated with a mercury lamp having a Hg filter. The displayed U.V.

spectrum illustrates the spectrum of the pure trans isomer (designated 5301),
and the resulting spectrum of the formed cis isomer (having a strong

absorption at 254nm) after 22 hrs of irradiation (designated 5501)

Example 4: cis-stilbene dipropanol was irradiated and the resulting Raman
scattering spectrum is illustrated showing the characteristic absorption of the

hydroxyls.



24 Sept ember 2004 WD 01/ 73779 PCTIILO /00286 -8 mi xture & Iapiembedrd08i s
isonmers after 15 mnutes of irradiation (designated 0301). Fig. |IB
illustrates the spectrum of the cis-4-bronostil bene diethylacetate after
18 his of irradiation. Exanple 2: Pure ans-stil bene di propanol was

di ssolved in acetonitrile and irradiated with a nercury |anp having a Hg
filter. The {;J V. ectrum displayed in Fig. 2A illustrates the spectrum of
the pure tra gﬁlgff}ﬁer (desi gnated 4301), the resulting spectrum of the

f d m xt f .t d . i hayi t. b ti t
2,7 TS O gL B iEL3 LeBR SpblAUTR SRR AR PR, o

t f f ed .m xt f d.,cis. i ft 1 nut f
oPectym o {Q5ufLIFG U B 008, PO RISy BRI ©
desi ted 4 P i : t . I iz i
destonat e g8t o1 o) MOS8k N B0 CORBIuA oLl fphebidhen

acetonitril ehﬁﬁﬁ?%h?&ﬂer&%ﬂ%‘tﬁﬂﬁlfa%@gtﬁ é%%b\iﬁﬁl?ﬁﬂﬁeﬂcﬁél RUEASL WleBeiffahe

di ssolved in acetonitrife and a nmercury T"anp having a Hg
filter. The girtehB¥esh thtib betweatd Mt dnldus béctindSisbitRrie Mgk MMamsf giveg pure
trans isonmer (designated 5301), and the resulting spectrum of "the forned
cis isomer (weluhieg priidi orepresehoraptdaten watit;2Sdidmmeahbey dpdabatss obeing

irradi ation (designated 5501) Exanple 4: cis-stilbene dipropanol was

irradi at ed achiradierizedsinlthatrspidRactire medmin epimpgisspdiarylalkenes dedivaises atfed

showi ng the characteristic absorption of the hydroxyls. 24 Septenber 2004
5 CLAING:  1thesgansral donmirindir dRil=Grbioy whepeinakusand Ars wdrichonht benat i on
in a volume conprising an active nediu whi ch i s, capabl e_of changing from
a first to HesBa¥hETr ﬁéﬁ%ﬂt:@?dﬂﬂ?@dﬁﬁﬁ§ﬁgm@t@ﬂow agnsupsitugrd aryli ght

e T e B A St et TSR o
0,20y, ver LURE B oPe” R SHRRL 5, R, VAL B IR, uBpRcL*

derivatives ral mul a Ar 1R1C=CAr 2R2, wherein Arl and Are
whi ch coul d esor;%t!@ glgiréglgrm%ﬁif erent, are independently substituted or

non- substi t ut ed aA%emW%@Sdgﬁ%lE%cﬁ&%ﬁé IR, RS inAAE BafaluiifiGre

absorption in the IR redi
binary digits.

3. A memory apparatus according to claim 1, wherein said active
medium is embedded in a supporting matrix.

4, A memory apparatus according to claim 3, wherein said supporting
matrix is a polymer, and said active medium is chemically bound to a
polymer.

5. A memory apparatus according to claim 3, wherein the supporting
matrix is a wax or a micelle forming a cubic phase, and said active medium is
homogeneously distributed therein.

6. A memory apparatus according to claim I, comprising:

means for directing a light beam having a first energy, different from said
first threshold energy, to a selected portion of the active medium; and

means for directing at least one additional light beam having at least one
additional energy, also different from said first threshold energy, to said

selected portion of the active medium;



R, and R2 which are the sane or different, are groups hawheemember004
absorption in the IRregion. 2. A nenory apparatus according to claiml1,
wherein said data units are binary digits. 3. A nenory apparatus according
to claim1, wherein said active nediumgps enbedded in a supporting matri x.
4. A nmenory apparatus according to claim3, wherein said supporting matrix
is a polyner i j L i i r. b.
A nmenory appgglgﬁ%%}gécg%@gﬁﬁgeﬁn%k%%% ﬂ%ﬁ?ﬁ@?hb%ﬁ@s‘d{}gggﬁﬁlﬁgﬁq%ﬁfi X is
a wax or a mMhghddtibRAITigH bRamuURt SuBtaseallPEshat 8 thedist HRedRId gﬁé@. _
honogeneously distributed therein. 6. A nEnory apparatus according'to claim
1, conprising: neERRS apphradis’ @@ddr@m{gatol aghof REAMshB\h "D figrthdr’ SmPRGhFY -
different fromsaid Irst threshol'd energy, to a selected portion of the
active nedi uneamnfbrreadingfthe ddia eits fignathel @actneatornddid 6OMR! isbingHt beam
having at |east one additional energy, also different fromsaid first

t hr eshol d ensaigy of the active mediver iredifieventippmticdis ofeaidattivemedlioum 24

Sept enber 2004 -10- wherein the conbined energies of the first |ight beam
and that of 8he alh¢ epparatumaceading tnany|afgelaimedniare whdrsinaths &vby equal
to the first, threshgld energy. 7. The apparatus according to any of clains
1 to 6 furt h’éPnk?Bﬁp??@?%é‘aVﬁe%n%l wotialy gdiEereme absaration @%efﬁfsw%/ t g

concentratiorhr tio of the.isoneric aﬁta;tes of the active nmediumin
di fferent pofdSPENEESReY f 436co0d threaholdhen8T8¥rhe apparat us according to any

f clai : ' h o ic f h . sub dall
i 1 erent abbor ot Tn amarache el Noipe " WEtain: Ry WneRly i Esbaay
t hreshol d en&?ﬁ%ﬂt?jbs&ﬂ?oﬁ%ﬁ?}@ffﬁi&ﬁ 1@?193{%1{3'%%(?{10' aim8, wherein said

substantial ly erent absorptron coe is in the 1R region. 10.

The appar at ugy.accpggl hﬂgarhﬂlsaa%ol‘al'ﬁ%%?% BB eldiths"t tdehRER A e tye

i soneric fornms have a substantia erent scattering pattern

inci dence eig@m@yic foims Hae Wsﬁn‘ﬂi%ll?ccﬁ%ﬁ&ﬂg;cﬁt@elﬁiagibﬂ&érﬁ, ofMiRfRInGe Sai d
substantially different scattering pattern of incidence energy is Ranman

scattering. ddirgyn apparatus according to any of clains 8 to 9, wherein
said neans for reading the data units, conprises neans for directing a
first |ight beamThavippgraims exceorlingi tof etedmt 10hawhemin ssat cudstantisipol d
energy to a ési%flegeclft%gattering pattern of incidence energy is Raman scattering.
12.  An apparatus according to any of claims 8 to 9, wherein said means
for reading the data units, comprises means for directing a first light beam
having an energy different than said second threshold energy to a selected
portion of the active medium; and
means for directing at least one additional light beam having at least one
additional energy different than said second threshold energy, to said selected
portion of the active medium.
13. A memory apparatus according to claim 1, wherein the aryl substituents
and the R, and R, groups are selected from C,sB-carboxylic acids or their
esters, 2-hydroxyC,.salkyl, 2-fluoroxyC,.s alkyl, 2-nitroC, galkyl, 2-cyanoC.
salkyl or a nitro group.
14. A memory apparatus according to claim 13 wherein the aryl substituents

and the R, and R; groups are selected from ethanol or propanol.




portion of the active nmedium and neans for directing at 34eSenterober 2004
additional |ight beam having at | east one additional energy different than
said second threshold energy, to said selected portion of the active
medium 13. A nenory apparatus accordi ng to claim1, wherein the aryl
substituents and the RL and R2 groups” }& selected from Cl - 8p- car boxylic
acids or their esters, 2-hydroxyCl_Sal kyl, 2-fluoroxyCl $ al kyl,

2-ni troCl_8alkyl , Aongmpgry enparawsgiaggerding é dpims 1 A dup’ 14 whercinghe apyl
apparatus accqrding to ¢laim 13 wherein the aryl substituents and the R
and R2 groupSuosE a1 25 Ko SF9NDF 265 (g Sl . 24 Sept enber 2004 - 11

15. A nenory.apparnatus according to ¢l aj 11,13 por 14, wherejn.the aryl
substituentslénd tA*HEelﬁfrya?RPa}@”%?C&B %tofrera?]ﬁélia‘ﬁg@ewe&‘jﬁé}fh? &¥iSar at us
according to i 3 rej ryd t] S 1 R2
groups are d?ug@gbg]n AR R %%thg%‘rg %ﬁ%%gﬁﬁf %%?Q%lfg?ggcéﬁlﬁsoex ifﬁaorchqaci ds
or their estersp.s .S . u L@%ﬂﬂ‘ Vg

2-nitrod _8aﬁkﬁp,&£ﬁ%§g%é%aﬁiw él(r)rgs:'gléljrsfi '? r g%ﬁgl'ﬁ‘ﬁ@l‘f h2e ﬂ(‘)lt0 Fl%)%yqli’som a
hal ide or a ggNO-GHANN.alkdl, PyiiIBT %aBRR 3t alii dhdthd Bt & 46
wherein the gg{?l’ subfs?itﬁiﬂtsulg:%z s’ and tlﬁseﬂqgtp and Rg%gro ps are selected from
et hanol or phalRR Y a cydho rolipory apparatus according to claim1 capable of
witing and reading many tines. 19. A nethod of producing a

t hr ee- di mensinal Apatmerynapfaratud deoedihg abshimtliconheremethé iacyl snbstithontsa gi ven
energy threshold in a volunme conprising an active nedium said active

medi um conpr asktheddangd IRy gronps akerseleatéd/ fonoéthane orgeopardl. f or mul a

Ar 1R1C=CAr 2R2, wherein Art and Are which could be the sane or different,
are i ndependbhit | yAsmssany RRRArdRS reseorling ttot dlaina hroapablghef svmitinghand
substituted graups have a strong absorption in the IR region and; Rl and
R2 whi ch ar elSAHHIESHARY i f f erent, are groups having strong absorption in

the LR e oy and, | eapable oD na el 8 ) LohiDrd pSReEns
substant o | vl o LGRS GRS ORISR BE IR
(hreshold enaihn! 208 SELACT SARE LAl MBI TRLURCRY fhr oot no

fromsaid figsferdifRsh®d ARR-GVArSR, WAeiBCARCHEE A9 WhieR Quld R hactive

medi um

et
o

same or different, are independently substituted or non-substituted aryl
wherein the substituted groups have a strong absorption in the IR region and;
R; and R, which are the same or different, are groups having strong
absorption in the IR region and is capable of being in either a first or a
second isomeric form, said medium being sensitive to radiation of an energy
substantially equal to a first threshold energy; the method comprising:
directing a light beam having a first energy different from said first
threshold energy, to a selected portion of the active medium; and
directing at least one other light beam having at least one other energy
different from said first threshold energy, to said selected portion of the

active medium;



24 Septenber 2004 -12- wherein the conbined energy of the4df$epiembérg®04beam
and that of the at |east one additional |ight beam are substantially equal
to the first threshold energy level. 20. A nethod for reading data froma
t hree-di nensional pattern of different Ebsor ption coefficients for a given
energy threshold, conprising: directi ﬁé a first light beam having a first
energy, different fromsaid second eneg_qy threshold, to a selected portion

of the activehgiedn ihe combincseenasgy F the fiyt highichrany and ihat ofethecat lepss
general fornula A lLRIC=CAr2R2, wherein Ar and Ar ich could be the sane
or different 9%?@@853&1&5}?@@ fontioily <3881 tache SHTBE hresioud CRFEY
wherein the %bﬁ\;]i tuted groups have a strong absorption in the IR region
and; Rl and ®Which are the same or different, are groups having strong

beam havi ng. &0 1 cAson e R FORRL AL, P8 PRIPRRRERA weR ke Pol o
Conbined encrty ol TheR gL EOHRTet (008 Bk GiEY (R B

addi ti onal | &igéﬂth%eﬁﬁlrﬁr BoltURehnR Rl e & ﬁ?ﬁ%ﬂe_r% differdn TRl s&BRAIY- 21.

A t hree-di nension menory apparatus for stori Infonnation in a volune

conpri sing aghergy teshisld] toth seleceddl portivansbine wtivenediingcdmpitél of hrst to
a second isoneric formas a response to radiation of a |light beam having
an energy sudiatyalkeat kdgrieatinads dfitha geheral fornnds ol R, GrEADR,;, wierah it he
concentration ratio between a first and a second isoneric formin any given
vol une portianl Aspmdsenteuld biathe same pr dififerent rave yndgpeadentlys stlestivgted
characterized in that said active nedium conprises diaryl al kene
derivatives, Or tndnesibstiarted atiw ewhepiny Biee sybplituiad \groups havei »at wirengher eof |

chem cally bqund .to,a polynmner. ) .
y :ﬁ)sorptlon in thl% h{ region and; R; and R, which are the same or different,

are groups having strong absorption in the IR region; and

directing at least one additional light beam having at least one
additional energy different from said threshold energy, to said selected
portion of the active medium,;

wherein the combined energy of the first light beam and that of the at
least one additional light beam are substantially equal to the threshold
energy.
21. A three-dimensional memory apparatus for storing information in a
volume comprising an active medium, which is capable of changing from a
first to a second isomeric form as a response to radiation of a light beam
having an energy substantially equal to a first threshold energy, wherein the
concentration ratio between a first and a second isomeric form in any given
volume portion represents a data unit; said memory apparatus being
characterized in that said active medium comprises diarylalkene derivatives,
triene derivatives, polyene derivatives or a mixture thereof, chemically bound

to a polymer.





