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US patent 5 399 451 discloses digital recording of information by utilizing the
bistable isomers of a photo-reactive bistable quencher by irradiating the medium with light in
the wavelength to be absorbed by the fluorescent material, whereby energy is transferred
from the fluorescent material to the photo-reactive bistable quencher. Reading is made by
irradiating the medium with a weaker light and detecting the fluorescence emitted by the
fluorescent material.

US 6 027 855 describes photochemical transformation of non-fluorescent
rhodamine B lactams into fluorescent rhodamine B derivatives which can be used in Read

Only Memory (ROM). Similarly, US 5 945 252 discloses transformation of non-fluorescent



peri - phenoxi derivatives of polycyclic quinones into
fluorescent am no derivatives of anaqui nones for
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acceptor and an electron donor in a heat sensitive
recording material containing a special fluorescent
dye and/or a fluorescent 5 pignent in the
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accordance with the underlying invention possesses a
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c gms{rﬁy%%ultlple information layers spatially divided from one another by polymer
layers and assembled using adhesive layers. Information is stored in a photosensitive
substance within spiral grooves. The photosensitive substance can be formed as a continuous
layer or as discrete grooves on a non-photosensitive background. Various compositions for
the photosensitive substance allow recording in by changing fluorescence bleaching or

emitting, with threshold-type recording.
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changi ng fluorescence bleaching or emtting, with

t hreshol d-type recordi ng. WD 2004/ 107330

PCT/ 1 B2004/ 050735 3 Despite the broad techni cal

di scl osure given in the patent literature cited
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There are other inorganic particles which undergo heat induced chemical
conversions leading to a decrease in size. An example for this type of inorganic particles is
CdSe which is partly converted into CdO when heated in atmospheric air. Such conversion is
not actually a change in the total size of the inorganic particles themselves, but, rather, a
chemical reaction leading to a partial change in its composition. The above conversion can

also attain photo chemically. It can be detected using X-ray photo electron spectroscopy.
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at nospheric air. Such conversion is not actually a
change in the total size of the inorganic particles

t hensel ves, but, rather, a chem cal reaction |eading
to a partial change in its cogposition. The above
conversion can also attain photo chemcally. It can
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According to yet another preferred embodiment, the polymer is a polymer of
an acrylate, epoxy or thiolene monomer. Alternatively, the polymer may contain carboxylic
acid groups and/or carboxylic acid salts. According to still another preferred embodiment, the

polymer is chemically cross-linked.
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by a change in the absorption spectrum of the
conposite polyner. According to a further preferred
enbodi nent, the inorganic particles of the invention
are |lum nescent particles. According to a still
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copolymers can be used Examples of polymers with solvating groups are poly(styrene

sulfonic acid), poly(N-alkylpyridinium halide), poly(methyl)acrylic acid, poly(N-

vinylpyrrolidone), poly(vinyl ethers), poly(ethylene(propylene) oxide), poly(vinyl methyl

ether), poly-(methyl(acrylates), and poly(vinyl buthyl ethers).

According to a preferred embodiment of the invention, the polymer in which
the inorganic particles are dispersed comprises a cross-linked network. Such network can be

formed using molecules of the basic formulae (I) and (II) shown below which have reactive
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group B |nk|@ﬁ a (1) &on at om and
pol yneri zi ng th@ systemgt S'\“oéldma SO|Idﬁfi I m av)

containing the netal atom (M. Such an acrylate is
shown by forrmula (I11). In this exanple, X can be any
bri dgi ng group. Subsequently, it can be converted to a
nano partigle. Lt i e to Produce .

network a nﬁhet‘ﬁvgﬂt“’é‘rvflﬁ g° ‘%’eﬁc"tbg‘ganan?fpé ne ?fﬁ g?ﬁﬁ‘i“lﬂl Tfjfgrence to
t Ipefeb@d s@nplenind thihe ealiepldewdls.such a nDIecuIe Wi th
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20 wrltten m tracks 3;
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Fig. 2 shows the cross section of the recording disc of Fig,. 1;

Fig. 3 shows the absorption spectra of polyacrylate based composite polymers
according to the first aspect of the invention containing CdS as inorganic particles and being
measured as made (room temperature) and after treatment at temperatures between 100 and

25 200°C;

Fig. 4 shows the position (wave length) of the absorption edge A of the

absorption spectra of Fig. 3 as well as the underlying CdS crystal radius, both in relation to

the treating temperature;
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explained in nore detail with reference to preferred
exanples and to the attached drawings. Fig. 1 is a
view of a conventional recording disc 1 where
information 2 is 20 witten in tracks 3; Fig. 2 shows

the cross section of the recordi ng disc of Fig. 1,

Fig. 3 showg §d6waRsMHoRILRMesSHREDEGr S thd WY RGIPoFMErs of
based conposite polynmers according to the first
adedt of the invention containing CdS as inorganic
particl es R dMewdtle cham@sSifeRettiaSofpdeon(a poBatrylate based

tenperature) and aft treat nent. at nper at ur e

D TRBRTE PRGes AT oShs bt i Erin B, GHE R R g e

( weorshavieg bdeh yecofled Hydasaisatiquibn arvardoig pulsé lofzths;haed

absor pti ong; Ei g. . padar.l vi
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5 palie¥Santi B&n%orhébglﬁed 44 HaBEGSRNERp SSRGS ah@afRf tréatfent at temperatures
conposite po Xomsrs of Fig. 3; Fig. 6 shows the change
i ReRET 188 899M0GF spots on a pol yacryl ate based
conposite polyner according to the invention

contai ning CdS as inorganic particles, the 5 spots
havi ng been recorded by | aser irradiation at various

pEkaepld Engt hs; and
Example 1 relates to the first aspect of the invention and utilizes bathochromic
shift of the absorption bands caused by heat induced growth of the inorganic particles.

Compounds (acrylates) having the following structures were used:

CH,
H 0 0 H
Lo O™ 4 p AN
v Y e Vo U Y
0 o] o) o V)

H P—H-Q ?
HoC” \C/o\/\/\/OOC\ C‘_<;>_o‘/\/\/\o/c‘c¢CHZ
= & ot H
0

(VD

| o 0 0
1
,CH\ 0 SN~ /\/\/\ _C._ .CH
H>C ﬁ MOOC\ /Cd\ /C—@O (0] CH 2
| o o © | v

A mixture containing 10% wt compound (V) in compound (VI) was made.
The mixture was placed in a cell and polymerization was initiated using the UV radiation
from a 10 W fluorescent lamp (Philips PL10). The polymerized films were placed in a
solution of containing 3 % cadmium acetate dihydrate, 40 % ethanol, 7 % demineralised
water and 50 % dichloromethane in order to neutralize the network and incorporate build Cd
into compound (VI), converting it to compound (VII). The samples were immersed in the
solution for half a day and rinsed in a mixture containing 42% ethanol, 8% demineralised
water and 50% dichloromethane to wash away ions not bound to the network. Subsequently,

the samples were dried at room temperature and the remnant of the solvent was removed by
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as inorganic particles and being neasured as nade
(roomtenperature) and after treatnment at tenperatures
bet ween 100 and 250C. 10 Exanple 1 Exanple | relates
to the first aspect of the ingention and utilizes
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The results are shown in Fig. 4. It can be seen that during heating of the
sample, the size of the crystals remains almost unaltered up to 80°C above which a
continuous increase is observed as a function of the storage temperature.

The photoluminescence spectra of the samples were also measured after
storing them at the mentioned treating temperatures. The results are shown in Fig. 5. It can be
seen that with increasing temperature the emission maximum moves to higher wavelengths
(bathochromic shift) as a result of the increased size of the crystals.

It can be seen that by applying heat, the size of the crystals could be changed
and a large change in the position of the emission band could be obtained making the system
suitable for optical recording.

Various recording experiments were also carried out on such layers. The layer
was prepared as described above. Using a laser beam, CdS crystals were produced in situ. A
detectible line could be recorded in such a layer by local heating,

For high speeds, a static tester with a solid state laser with a wavelength of
A= 405 nm was used. An objective lens with a numerical aperture (NA) of 0.85 was used.
The power of the laser was set to I0mW and spots were recorded at various pulse lengths.
Each time before and after recording, the reflection from the spot was measured. The change

in reflection is plotted in Fig. 6 as a function of laser pulse length.
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networ ks contai ning cadm um were placed in a tube
with dry H2S for 4 h at atnospheric pressure and room
tenperature. After this treatnent; the nol ecul es of
compound (VII) reverted back L0 5 form(Vl) as
observed by IR spectroscopy and the fact that CdS
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Each tinme before and after recording, the reflection
fromthe spot was neasured. The change in reflection
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| ength. WD 2004/ 107330 PCT/1B2004/050735 9 It can be
seen in Fig. 6 that one observes already at 10 ns a
sufficient change in reflectivity of the sanple
indicating that it is possiblg to make a recordi ng at
such a short time. In the same figure, it can al so be
segamidat pul ses | onger than 500 ns coul d produce
| arger changes in reflection. This effect is
associated with the behavior shown in Fig. 3. As 5 the
crystals grow, further absorption around 400 ns
increase initially gradually and as they reach a
certain size, they ShOM/a rapid increase in absorption
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Iunlnescence A pol ynmer (pol yvi nyl pyrol i done) was
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250'C, a Iarge decrease in Iun1nescence was observed
as shown L&
€ IeC

o%t i cal proper ?’ dm§ rqedlum 0% aa’ gsﬁﬁvhr? 0 a‘Fe mor%a"t'crf’eamcrr‘]ff‘ %rg 54 @
ofiketdise or @rlikswithm shmmﬁlsnanbn tha:a 10Inmiin atvkavten brenigredtion. s

constant. It needs a high tenperature of 250C to 25

shift the band bat hochrom cally. WO 2004/ 107330

PCT/ | B2004Vhes@ordimg medium of glpipyd: wherein the polymer is a polymer of an

acrylate, epoxy or thiolene monomer.

8. The recording medium of claim 1 wherein the polymer contains carboxylic

acid groups and/or carboxylic acid salts.

9. The recording medium of claim 1 wherein the polymer is chemically cross-
linked.



1. An optical recording nmedi um conprising inorganic

particles of nanoneter size capable to undergo a
w@b@nager3sn si ze upon heating at a tenperature BODUB2004/050735

roomtenperature; and a polyner in which the

inorganic particles are dispersed to forma conposite

polymer. 5 2. The recording nediumof claiml wherein

the tenperature above room tenperature is in the

range of 100 to 300C, preferably hi gher than 80. 3.

-
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rption
s progined in tes pobimer @@ma@gw @f lpfeﬁ pREent byoveight, W@P bl vigjeht
MefthebnPbsite bal el wherein the inorganic particles are
| um nescent particles. 5. The recordi ng nmedi um of
claim1l wherein the inorganic particles are CdS, 15
CdTe, CdSe, ZnS, ZnSe, PbS, HgS, HgTe, GaAs, GaP
InAs, InP, or ZnO. 6. The recording nmediumof claimb5
wherein the inorganic particles are round, |ike disc
or rod like with a size of smaller than 10 nmin at
| east in one direction. 20 7. The recordi ng nmedi um of
claiml wherein the polynmer is a polyner of an
acryl ate, epoxy or thiolene nononer. 8. The recording
medi um of claim | wherein the polyner contains
carboxylic acid groups and/or carboxylic acid salts.
25 9. The recording nediumof claim21l wherein the
pol ymer is chemically cross- |inked. WO 2004/ 107330
PCT/ 1 B2004/ 050735 11 10. The recordi ng nedi um of
claiml wherein the inorganic particles are contained
in the polynmer in an anmount of 1 to 60 percent by
wei ght, based on the total weight of the conposite
pol yner.



