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For the most part to-day’s optical storage technology is almost exclusively based on
the reflective contrast between written marks in the data storage layer or its

30 immediate surroundings. A focused laser beam is passed along the data storage layer
and changes in the intensity of the reflected laser light are recorded when the beam
passes a write mark. A typical mark may be in the form of small round or elongated
pits, with dimensions of between 0.5 and 7 um. Optical data storage media which
are based on reflection normally employ a strongly reflecting layer, e.g. a vaporized

35 aluminium layer in a multilayer structure where the data storage layer regulates the
amount of light incident on the medium which is reflected.
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el ongated pits, w th di mensions of between 0.5 and 7 pm Optical data
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30 irradiation wth Iight. One of these bistable isonmers acts as a
quencher for guenching the fluorescence emtted by the fluorescent
material . Part |Molsaof to-ddyls commcrcxalbhm{adablaa@nﬁcaledm storage anadire heweyer, arey
phot o- chrom c t?ﬁh,ébﬁ&ddoéh ot tHEefollewin

i gi dﬁ’rdta? srngyeﬁe two bistab i somers of the85

digitally recor
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spectrum of the photo-bistable quencher is that of the |ong wavel ength
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layer or behind it, thus enabling a dark mark to be recorded on a strongly reflecting
background which it is read under reflection. Data storage media of this kind are
also well suited to be read by means of transmission, provided that relatively little
light is able to pass through the data storage layer before it is written on it.
30
2) Topographical mark formation by mass transport is known, e.g. in the
form of a heat-induced pitting in a polymer film. During writing a strong pulse is
absorbed by focused light in the polymer film, causing local heating and transport of
the polymer material away from the heated area. The physical process which is
35 involved in the mass transport is normally thermoplastic deformation, possibly also
evaporation or ablation in some cases. The result is that a pit is formed whose
dimensions and shape are defined by the focal size of the light beam and the



reaction fromthe | ong wavel ength i soner to the short wavel ength isoner.
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a dye. easily be read, and thus requiring that the data storage layer must not have particles
or topographical structures which are larger than 0.1 pm. It is also the intention that
25  the data storage layer's sensitivity should be sufficiently high to enable it to use light
with a short pulse duration in order to achieve high spatial resolution and moreover
to permit the use of short write pulse durations, thus obtaining correspondingly short
thermal diffusion lengths.

30 It is a second object of the present invention to provide a data storage layer with
denser patterns of data carrying structures or write marks, thereby obtaining an
increased data density. This means that data carrying structures based on material
transport cannot be employed, unless the transported material is deposited in such a
manner that it does not enter areas which are occupied by the adjacent, data carrying

35 structures.
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4. 3) O her data storage nedia of a simlar nature are

al so known, where the data storage | ayer's absorbing or reflecting
properties are nodified by enbeddi ng particles suitable for this
purpose in a transparent base material or 5 where the surface of the
data storage aaeisss | Nfluenced |locally by a thernal PCPINORE0325

i nduced by a high-powered, focused |aser beam thus causing the surface

in the illum nated point to becone snoother and nore reflective. In
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bits at the sangneratmg ﬂuomcenewﬁnm elbctransmptmdtdmmgtmnngandthmssibé}!tYeach

data carrying s SordREkceor a
%ru {’ure |gn a conventllgkwt&%gﬁew fhe I ’

data carrying s storage nmedium has a wite nmark
whi ch during reading will be in one of two possible states,

correspondi ng thnmljomsabjecfbﬁmeﬁssentmeﬂnmwnpptovﬁeledarasmmgemdgmmgter S

refl ect ancgp or I

deci si on thresho ?&%em % e@ém d‘%l ~ eX ose?iﬂ?ga%y %rel ting
| aser pul se or ighy phich f?& %%ftf’f?gﬂﬁyﬁr’ us a
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carrying a. 28?&(:1 Q&ceeaﬂﬁregé%ﬁle, e.g. by means of microlenses provided on the data storage

medium's surface, as disclosed in NO-PS no. 90-0443.

25
The above-mentioned and other objects are achieved according to the invention with
a data carrying medium which is characterized in that the fluarescent layer basically
comprises fluorescent dye molecules embedded in a transparent polymer base
material, and that each of the data carrying structures has, according to the value of

30  the datum it represents, a specific degree of quenching for the fluorescence which is
emitted from this data carrying structure when it is irradiated with a fluorescence
exciting radiation, the degree of quenching for the fluorescence referring to the
fluorescence emitted by the virgin, fluorescent layer in a region whose surface area
is equal to the area of the data carrying structure at the surface of the fluorescent

35 layer, or with a data carrying medium which is characterized in that the fluorescent
layer basically comprises fluorescent dye molecules embedded in a transparent
polymer base material, that each of the data carrying structures has, accordmg tothe
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5. structures which can store nore than 1 bit and above all provide

a data carrying structure which permts coding of a grey scale,
t hus substantially increasing the data storage density in relation
to present day known optical data storage nedia. In this connection

it can be nenkgygeapessghat experinments have been conducted w tBcrNO9swo125

el ectron capture in a nultilevel storage |ayer devel oped by Optex Inc., who
claim that it is possible to enploy 16 grey scale |evels,
corresponding to 4 bits. This medi #m i s read by generating
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means of mn crol gnse

vi ded ‘on,t he dat,a stora surface,
as disclosed in ?xmtteﬁby %BEP&QP‘?’W‘%A g%gjggmnw%osesur%
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fltuore_sceng_e \t/\ht:ﬁbylh sE@itnireq thik Poidt hn%héitﬁﬁoftes%aitr t thedattah %um&ewhen
it is irradiated. rescénce, exci r adi.a & 0
quenchi ng for tggmg FEB‘S@E%!W M ft}"‘-ﬁﬁ’e g Fﬁgﬂ%&f ‘B? t he
virgin 25 f | dlmoreseentdye ragbculmammge@nrhc ﬂMSsemhyemdanpathesmehuﬂw to
the area of themﬁiﬁ?, [ SHdiHy

fluorescent Iay fl?] g{c@g gg‘r:tra%/elrng Esﬁéclﬁ@ge%%mﬁﬁfweﬁmﬁlﬁ&m
characteri? Elupmme@ c@f‘s emdttegfrom his Az GRTHING SEUCRIESIVRERJL is iradiated
according to thmmmmcmgmﬁmemmoquMQIfbrmemmé

Carryi ng st r uct SFEERESH .{h“&‘*%ﬁ@&rraﬁﬁ'%eﬁﬂ%ﬂl'%ﬁ* Bl e Siher |
ts

radi ati on, the Wmhﬁoéhemeoﬁ@s&atacmmgm the surkace, pf the; forescen
cor r espondi ng t%ﬁr,%@ﬁtthﬁxetﬁb‘d&#hmmxw dieetting a laser beath twaich

de, wh
The H tor e20encd® héﬂuég UGBS 1 W%%?e%s%s%%ﬂ?%&?e ok g
t he f | uoipeeste nno«mmmypmedm ~viiich Forprisesce pumbex of modulationgi on
whose surface algiges tbaieva@ maeprede&anﬂedtdiﬂntmplcmmmnng

conbi nat .eoﬁtwt[‘ ﬁﬁm%%%?é@?wﬁ%%s%mﬁ i Rt "

| aser beam't O\Narcdgylagmecﬁt thisepoint.in the Suorescentylsyer, therdaip saryieg 5*#4@11’3

point in sysh a vzafgqf%d hdedibyda PRbR-iadideM | iRfluchibd Uf the Hubrésdenl [HHe aid/drithe

point N the  guoresldt 8 SE8R0bAYShnge " 42! ucobat! Aferhic Bhibisy BiePO

g Y molecules, whereby after irradiation, the data carrying structure obtains by means of
the modulation of the laser beam a specific degree of quenching for the fluorescence
which is emitted from this data carrying structure when it is irradiated with

30  fluorescence exciting radiation, the degree of quenching for the fluorescence
corresponding to the value of the datum assigned by the modulated irradiation of the
data carrying structure, which datum corresponds to the value of a specific level in
the predetermined muitilevel code.

35  Finally there is also provided according to the present invention a method which can
be used for reading one of the data carrying media according to the invention and
which is characterized by directing a light beam towards a data carrying structure,
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a' opu6porep”. doo 6

I nfl uence on the fluorescent |ayer and/or a photo induced influence on the
fluorescent dye nol ecules provided in the fluorescent |ayer and possibly

ot her nol ecul es, whereby the data carrying structure obtains a

speci fic degr ¢fp &37s88 qguenching for the fluorescence whimiuwosesoizst ed
fromthis data carrying structure 5 when it is irradiated with

fl uorescence exciting radiation, the degreg of quenchi ng for the
fluorescence referring to the fluorescence®emtted by the virgin layer in a

regi on whose subyftamagahehghtbemi&mhvdlmgtmm the sgectral rBSpenxbmfahe:ﬂmrpsqag dye

structure at t r u gt hod

whi ch is charac er| zedmbﬁydmwégtrsgg?l dgt (PPg %%Pg%% a p%'a&t on
e .

the fluorescentframyhe dammmgusﬁ@cwweuu_e m&emmm.

pr Sdft ter m nesl hfeliul{ 3&& t Yﬁﬂo@é‘ STOBRMGW SR, Stdiﬁt intensity Ltﬁlbtel{elt&fedl
nodul ati on_stages” cOrrespondi n o ev redeter i | eve
code, and ﬁrragl“&!"r'sﬁﬁuqeﬁ@“g Q@Eéﬁtﬁm‘ %tﬂ {Fé@%ﬁﬁgat ed
| aser b etriictutd) almthwpwdaémﬁmﬁmmmembda point in
t he fluorescent Iayer t e data carrying structure being produced by

a thermal influence on the 15 fluorescent |ayer and/or a photo-i nduced
i nfl uence on t fEhefinventionowititnowyke described inmaese detat] ip conneetion with theattached

fluorescent | amwﬁggnp@ﬁghbl y other nolecul es, whereby after
irradiatiqn the data carrying structure obtains by neans of the nodul ation

of he | aser beam a ‘'stipul ated degree of quenching of the

fl uorescence wfigiteilss a schematiersettioncoffa data chiryingl atediunnaccyiding &t the prasert when
it is irradiatqﬂy&$%gbfluorescence 20 exciting radiation, the degree of
guenching for the ubrescence corresponding to t he val ue of the

dat um assi gned by the nodul ated irradiation of the data carrying

structure, V\hiCﬁg:ﬂed mrsm@md&nbﬂiﬁhﬂmbmnahemoﬁbfadmmmthe

pr ede- ne Finally there is al so
provi ded £cor ﬁg‘%‘?&%@ﬁ? f“g&g‘ﬁh on a net hod which can be

used for reading one of the data carrying nmedia according to the invention

and which is cmﬁa %,Itiﬁﬂs@&egdmﬁsﬁé and|ih GéutioR € penerationl 6F 8 sebvnd data

carrying struc- re unin the Ilght beam s wavel ength to the
spectral r es po &t wgmin‘gg e nol ecules in the data

carrying structfigees &mmmmmchme secnom@xeemm‘s@n eofriatthizd dataom
the data %ryl % 3“9? ice at a di stance from
t he data carryi ng “medi um an aced above or belowit, the intensity

of the detected fluorescence correspondl ng to the val ue of the datum
assigned to figuret Sds dascheroaticr sectian Qfmm;mmlofﬁhﬁmme@ﬁ‘m‘%‘ a

level in a predﬁc‘égd%é'ﬁﬂhemvenno mul tilevel code. 35 The invention
wi Il now be descri In nore detail in connection with the

25 figure 6 illustrates schematically and in section the storage of several bits in a data
carrying structure in the present invention,

figure 7 illustrates schematically and in section the storage of several bits in a second
data carrying structure in the present invention, '

30
figure 8 illustrates schematicaily and in section a more realistic embodiment of a
data carrying medium accordmg to the invention, and-

figure 9 illustrates schematically the principle of reading data from a data carrying
35 medium according to the invention.
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attached drawi ng, in which ca~kp6pt et po. d~oc

7 figure 1 is a schematic section of a data carrying nmedi um
according to the present i nventi on, figures 2a,b
illustrate schematically and in section the generation of a data 5
carrying strugiowehzise t he data carryi ng nedi um f i OIS0 9A0128
illustrate schematically and in section the generation of a second data
carrying structure in the data carrying negiunl figures 4a, b
illustrate schematically and in section th generation of a third data 10

carryi ng structRige 1iillusttatesda data carryingnmgedianh which comprises &ifluorescéntilayer 1

h ti ti
according to t L%PﬁnﬁVeﬁﬁréﬁﬁ%?mm?huhﬁé@%ﬁ@%{%#%%ﬁé%curﬁcy fnd
in-section the &emr it cSugface; &pd tgwands + the substragg data carryingcstruciuresy generally ur e
in thé present ihaicaRaibY's. It should be uhiisHsiodd fhdt Mewed it th Sffﬂie'rﬁédlhﬁitﬁé‘d in

section the sto e of, several econd,. data car
structure |esn hcg‘?% ?&pll?bgeblaetobearqap ‘ghqu’[?Fsm

schemmtical |y asydmiple s;mllyoas én AR diseabralsbqn&mmchndemumﬂs, dhus formmgdat a
carrying nedi umﬁrdl ng to the invention, and figure 9
illustrates sc cally the principle of reading data froma data
carrying 25 medi um according to the invention. Fig. 1

illustrates a dﬂi@ﬂﬁ&&déhﬂﬂ{éﬁ%ﬁ d? nfdlémléﬂ- Q)fm%ﬁ%d ¥
arranged o&,a SUbgec@F& n the fluo escent r{gere are Bt Mﬁdl n
its surfac f%ﬁlmpﬁ,'ﬁ?tfa AP piea e
carrying str uctpolgmethyimethidrylat8 (QMP) dheiyehnoﬂculbs 4 shay| for leramplecbet ood
t hat wewedfro h r res
5w 11 be abl e DpopinHoluids Badifd Ny "W%%%&efﬂﬂ&a%ﬁﬂf shedic Tt bf
exanpl e spiral | quenching for ¢ fuosescense which iy emittedsfrome datd camping struesureod i ng
a MRt I'i Xyhen it is irradiated with fluorescence exciting rachatxon (fig. 6). The degree of
15 quenching for the fluorescence refers to the fluorescence which is emitted by the
virgin, fluorescent layer, i.c. a layer without data carrying structures and which is not
irradiated with laser light in order to generate data carrying structures 3. For
example, the degree of quenching for the fluorescence in such a case can referto a
region of the virgin, fluorescent layer and with a surface area equal to the area of the
20 data carrying structure 3 at the surface of the fluorescent layer 1. The degree of
quenching for the fluorescence which is emitted by a data carrying structure 3
indicates the value of the datum which is stored in the data carrying structure.

In fig. 1, for example, each data carrying structure 3 can represent a binary 0 or a

25  binary 1 and the space between each data catrying structure can represent a binary 1
or a binary 0, the fluorescence which is emitted in this space naturally being the
fluorescence emitted by the virgin, fluorescent layer 1.

A specific degree of quenching can be assigned to the data carrying structures in
30  several ways. It can be achieved advantageously as illustrated in figs. 2a, b in which
the write pulse, i.e. a beam of laser light, is incident on the fluorescent layer 1 (fig.
2a), softening and melting the material in the fluorescent layer, thus causing 2 data
carrying structure 3 (fig. 2b) to be formed in the form of a pit in this layer. The
processes involved can be a thermoplastic deformation, ablation or another heat-
35  induced transport process. When the fluorescent layer is irradiated with a
fluorescence exciting radiation, the pit, ie. the data carrying structure 3, will have
lower fluorescence than the surrounding parts of the ﬂuomcent layer 1 the degree

T



35 The fluorescent layer | conprises dye nolecules 4 (fig. 2) which are

advant age- ously enbedded in a transparent polynmer base material,
for exanple of nodified pol yrmet hyl met hacryl ate (MPMVR). The dye

mol ecul es 4 may, for exanple, be rhodam ne nol ecul es. Each of the
data carryi ngwssdeosgsr es 3 has a specific degree of ROINON6II2S Or
the fluorescence which is emtted froma data carrying structure 3

a: %opt 6pct Vpo. do* 8

when it is |rrad| ated with fl uorescence eXC|t| ng_radiation (fig. 6)
degree of of qugnehing fos the; fino rqsmwbeaas&t&meglré#t@mnqd&wthegwm%ence

which is em ttQﬁehEatIIB@accdpﬁ,mpraﬁudege@, tHand diaaieter] ayer, i.e. a |l ayer
wi t hout data carrying structures and which is not irradiated with

| aser light in order to generate data carryi ng structures 3. For 5
exanpl e, the deheuaksagneninthe Judrescenhinyéd Lioare alse be anodifiesiorhthe meleeularan

23]; ?gcteoa?esa ec}ﬁg?l %%géir?@ fi@.)?Le hg’rw &%&gglwgﬁ%ca@yl ng sﬁjr Mre % at

the surface of theeflidressentskayer 1) andeby 1causing aldgasten part of the fluogessemthdyey f or
the 1 uorescencgolituieds tcﬁnﬁgafetoﬁfio Eﬁ @xﬁggﬁw&em&eﬁé&waaonedxm
pc

|nd|catesthev ue n the data carryi
structure. 10 (fig a) Tmlsffmer ¢ q F’éamé& °G§‘P&@P$?FH@‘“€"I?U?§ ure

3 can repr esent illasteatedi fryfig) 3b; aml the mtensny bf therfluoteseent lightowis¢tniscentittedurom each

{1 uor cocentd vibrStihiy ¥ B, fERRRRAE paééﬁéﬁatura‘ry po oRfefpg 4 Sttt 1

fl uor escence endqgrmoﬁgneaMs/forgﬂerﬂumm@s@ fegren pEquenchingwill substantially
speci fic degr eepdhetaMined by m&mb&w@aﬁﬂﬂmbwofﬂm&am dg@fralécates in the

' ustrated in #mmi‘iivr%%%w 5 Betore' g, Whee thE st LA GRS B

| aser |ight, i smeans afithé laserbedmn. f| uor escent | ayer 1(fi g 2a),
sof t eni ng d nelting the mat eri al in the fluorescent |ayer, thus causing

20 a data carryin str ctyre 3 b) to be fo d formof a
pit in this IayElrS%I 3? : Zb@éas%&’ &mfﬁ g%‘ﬁé‘{l‘ﬂéﬂﬁg

def ormati on, ablayet dbyeaushpd bhexmcal reauommmﬁeﬂndesaemM@Qlegﬂ@c‘bw
Vhen the fl uor eggy g@&tdﬁam?eﬁmaﬁm elish PheFigure as circlek WRhARGE Whﬂeﬂxe

exciting radiati0

ata, carryl ng siructuce 3 have
| over fl uor esceA¥e makesl °§ é‘%ﬂmﬂfeﬂm%s lﬁ%@ fg: 4
the 25 degr eeardfing senctiverigobtained inewmbhjalpemrof&mnbgnsmahaﬁuchyt

determ ned by t \/ %‘cfbs
e.g., depth andﬁ&eé%e?grn&?%& pri?%“"'14]ﬁ’uorescence I n ﬂﬁh orggﬁkln Iayer
1 can al so be nnalequiss 4Arndireagentanclecyles S, since the raagtjen p S mg: °‘|ﬂﬁ‘$ﬁ Jot 33,

b, by directi ngﬂ%o&emén lireiipdted, THE idatacoatryihy stfietuse B fierebyodredted obtains@
fluorescent Iaygr by 3 ichelhify¥? o nflrel SAR whichA eRimbl bf hOREREENbE Iy
25 ﬂuorcscent dye molecules 4 remaining in the data carmrying structure after the
fluorescence modification. The irradiation with laser light causes the dye molecules
4 to react chemically with the reagent molecules. A number of other chemical
processes which can be initiated by irradiation with laser light are well known to
those skilled in the art and one example which can be mentioned is that it is possible
30  to obtain fluorescence quenching by radical formation, splitting of the dye molecules
or rearrangement of the dye molecules or allowing the dye molecules to react
chemically with other molecules. In this context reference can be made to D.A.
Gromov et al., "Efficient Plastic-Host Dye-Lasers", J. Opt. Soc. Am., vol. 2, no. 7,
pages 1028-10031 (July 1985).

35
According to the invention it is possible to create data carrying structures 3 where

the degree of quenching for the fluorescence corresponds m the value of the datum

This Sheet Has Been qul

L




nol ecules 4 to mgrate out of the data carrying structure 3 indicated by a

dotted line (fig. 3a). Thus fewer dye nolecules 4 remain in the data
carrying structure 3, as illustrated in fig. 3b, and the intensity
of the fluorescent light which is emtted fromthe structure 3 is

correspondi ngwod%nmees r ed, thereby again achieving a 35 S (OEING96/0a2S) r ee
of quenching for the fluorescence. The degree of quenching wll

substantially be determ ned by the ratio tween the nunber of fluorescent
dye nol ecul es in the structure 3, respectively before and after the

fi uorescence hathich is assxweéﬁo tsti fata Sarrping FueRre, this idatum; serrespending to the
F. Yopt SpCt gpol ldiﬁﬁzte ofta ecific legleltm a predetermined mult%level cgde Agatljn tl#e degree e of 9t )

i gs. 4a illustrate ata carryin uct ur e e in the
f1 uorescent | ay&f® f%éﬁ%%ﬁ&“éceeﬁ%ﬁ?f%ﬁtg @ PGP %d@ the: ent
dye nol emgixeﬂuéresnchtriqmgemu regibe therenf véhichn icotresponds llolthenrentfedthm t he

1 Pustrated as Spnying bt pf tefonSodd By Ry I“P*e?ﬁ"b?ﬁﬁnﬁ‘efaﬁ*& PRSI g

carryi ng structtostore sevssalbitscis one andi the same data; eamrydrg stusture. The usm ftwel es
in the fluorescaffirehttdtdreed oft @en@ﬁiﬂ rf@ﬁﬁé fa6reRieRt) ForSex@mple gﬂaiﬁﬁlﬁﬂtﬁ"&re

as filled circl.es, of the d | e and reage ul es 5, ce
the reaction bmary GWE‘FXQEM “%Pﬁﬂﬁlé% Andiasecondyt eq.
The data carryldegreetolfqutnuhmgltﬁbmarﬁl thhéld;ﬁ’eremaiegréembf@end'ungﬁbwmbﬁ
guenchi ng rt I of
fl uor escenﬁoodye egﬁlp%%ﬁl@‘rwgoéﬁﬂw ﬁodeavﬁﬁ{% c% ylmﬁigﬁuégpﬁt ure
after the quorEéMéhﬂmﬂIqq) ian ¢fficiont grey seale gedes A.gvby Assigaingia code with

li ght causes thmdme@do%eﬁ&aaéa&ﬁngme,mmﬁanh it okéibm@sma@%tw

nol ecul es. ot.her chem cal %Ne? ch. can b

n‘ae

initiated by i rl?“édp&PlaB ’-{MFW‘ data cagryag stry ’oﬁﬁﬁw

skilled in the mﬁn@nhd muncbeesxO1N23; thitn mbreamgﬂfe datadensmyd:ytammtafsl&hnat it
is possiblgto n,
splitting §f thrgg +dé'g{ﬁ'l? eﬁ%ﬁfga Wg{ﬁglvéeyngpec ﬁatf:%nfo

al | owi ng the dy@%"e@ﬁ Qnraliecting Areas, ey cither with: Lo Prﬁm@ﬂ

this Condatx karryihg rseractare. By assigningethe alafa durryiip swcniresito 2 milfilevel ent

nis
T028- Héog‘isbm X@é@g)ﬂm&%ﬁ{oﬁscﬁg% ERbio e?f jifilftated B igs224" e vélue BRURS

on 1t | bl e
to create data wq@t%smmm@%mﬁg 2 being,giver by 3@F°§§'§ B ng
for the flpprescenify megﬂmﬂ@sbyﬁmabh@thmmm i's

vl ue ot EOSEQC‘*‘?%%@‘@M i, 46011 B, 4 Byl AL er GRBORAUAM Whiatl e 25
degree of ql}@ﬁé‘ﬁﬂﬁgoﬂ%? |msee%@em$%me’&°‘elﬁk Fg‘gkﬂséill‘ence

which is em tt egbility té6 fiRoresce. virgin, fluorescent layer in a region
t her eof which corresponds to the area for the : '

25  In a method according to the invention for generating a data carrying structure 3
where the stored datum has a value which corresponds to a level in a predetermined
multilevel code, the laser beam is modulated according to a predetermined
modulation procedure which comprises a number of modulation stages correspon-
ding to levels in the stipulated muitilevel code. By forming the data carrying

30  structure 3 with a laser beam which is given a specific modulation value, the data
carrying structure obtains a corresponding degree of quenching, with the result that
the fluorescence which is emitted from the data carrying structure when it is
irradiated with fluorescence exciting radiation, corresponds to the vatue of the datum
assigned to the data carrying structure, which datum is produced by employing the

35  stipulated modulation value for the laser beam which creates the data carrying
structure. By generating the data carrying structures 3 the laser beam can be
modulated with regard to a number of parameters. The modulation can be
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data carrying structure 3 in the fluorescent layer 1. It thereby al so

becones possible to store several bits in one and the sane data
carrying structure. The use 30 of two different degrees of quenching for
t he fluorescence, for exanple, gives a bi val ent or binary code,

since one degrwg ogimsguenchi ng can correspond to binary 0 PCTINOSBO DS
second degree of quenching to binary 1. Wth 4 different degrees of

guenching 2 bits can be stored. It is possible, however, to enploy codes
W th many nore | evels and possible 3 least in theory to obtain an

efficient grey adwintagdbusly ackieved By@arymgma judiai paaﬂe&@g%e/vﬂ{oauﬁ@&ﬁv&lﬁael S

Lo 10.bi ta. - one CRiR pRAly et Surable it gl“gaﬂhem i PRRE a7

capabl e, for exalaplmymg mm@mltmmmmchmgmrepmmspmﬁay ng
the data density ?}y %W | ati on to conventional optical
data storage systenms 0 ype, based, for exanple, on

refl ecti ng/ Aon- 10
rUcur o o Lo (e Shnoee! Erg%mrg‘”{éo%%‘ff?f’;ﬁ' or
uctu | | u ul ti [ ev

code, the sane %?}%" a ‘l?gla%?ﬁ?p é"%(gfq%f FB?R‘E’&g PR a0 4,

the val ue of t hevhielt disapipearsdefien icradiated rvith the laser Sightuduringeth8 geferation ofithé i g.

2 being given byt & g data carrying structure or 5 the pit,
in fig. 3 by the nu r=of dye nolecules 4 remaining in the data carrying
structure, din fig. 4 by the nunber of dye nol ecul es 4 whirch have not

under gone a chermgas illasteés SRembtically datalcanyia &uﬁ@hﬁsg | ©3, SndRWiforAoE hedte

For gener at i ng AtdBi eﬁfﬁﬁﬁn&m{*ﬁ Dl S 0

has a val ue whi df wmpwpom;r 8 code withefour llﬁvalsmxddﬁlemby each beingrriapabie of
mul tilevel code,stdring 2l RBEForRAMhIeS3,TREE bephelbhtebindyi 1N fle. 130 afd By ®@det er m ned

nodul ati on 1|%rocedure whi ch conprises a nunmber of nodul ation stages
correspon- ding to levels in the stipulated nmultilevel code. By
form ng t he dat &Figa¥ ilhistrgtes he sara¢ lan-mlgcnmmsas/\m figa 6] hurthehlewels iheach data

i ven a speci fi Guibgh 313, 08, YAl a ;emﬁﬂmﬁés of FiBkdsU By HOHEN £ in
bt 3 “degt , ?Y t
Che f | vor escenc dhi At Rg cree gg%?%?%ﬁ@”é‘ﬁ%%@dﬂéﬁ y

i ﬁ I iirradimnlmknpuhte' ﬁuﬁhﬁm&m@e@mﬁ eithﬁlgﬂcammganngmnfdheto
t he val ue 3B &’??“‘T' AL IS

whi ch datumls 0 uce g’g* l ﬁ T dl at rm ul.atrqQn vaI ue
for the |aser bIo ‘E\‘%’é’t“@ ‘ﬁém % p {F@!‘ﬁ?g“

generating the datha daaru‘aynyhm mnrmﬁMSmcﬂw two dye moieauldse‘i

nodul ated with r
advant ageousl y achi eveséi&b tﬂygﬂgﬁ' %%Qiéﬁggegﬁgr aﬁ%%ﬁ grrﬁt;u ﬁ]n
val ue e It S g e wpbaied oud s B T
whi ch i sdaszadgn&sinﬁlerlﬁ&xe degteb@fdﬁézﬁhﬂgﬁécﬁnag&&hrww earaymg]mcum 3,sto the
generated an
gener At ed e %e@g@g}u&we Sk Sihg to the fou188 i fhe 'cBUEbmpiByed Wad the
data carrying structures 3 can thereby each store up to 2 bits. It should, of course, be
understood that figs. 6 and 7 are purely schematic and only intended to illustrate the
principle of data storage according to the invention, the physical realities (the

30  number of molecules, etc.) naturally being quite different.

Fig. 8 illustrates a more practical embodiment of the data carrying medium
according to the invention. As already mentioned, above the fluorescent layer 1
which is treated with dye molecules 4 not shown here, there can be provided a heat-
35 absorbing layer 7 which is opaque to both the fluorescent radiation which is emitted
by the fluorescent layer and the radiation which is used to produce the fluorescence.
The opaque layer 7 will, however, dxsappear or become transparent at the point
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As illustrated in fig. 5 there can be advantageously provided on the

surface of the fluorescent |layer 1 an opaque layer 7 with good
radi ati on- absorbi ng properties and 30 whi ch di sappears when irradiated
with the laser light during the generation of the data carrying
structures 3woo9637888 Fig. 6 illustrates schematical |y dat apCENOY0OLRS
structures 3[err] - 3[err] in the formof heat- I nduced pits of
different sizes, the data carrying structﬂes from3[err] - 3[err]
represent- 35 ing in consecutive order code with four |evels and

L her eby each. :)whag radiasibh ds absorbed whxc}atm nsedoto2create the hiaderiyingiite ,caﬁﬁmgr ]

ere represen y r

il lustrates th%%gaﬁéggeg ?ﬁkgé;;:ﬁ%ggé%@e a%ﬁ?"“@f‘iﬁ;& %‘gﬁdat a

structure 3, 3 1BhEMISSIVRY avithote entrradigien emi r t dye

?ﬁeeggl :Ssgr Lgfﬁyen%reat%lﬁe BTF?g g‘;%w%ddmng thenla %:ééadw;arnéase%ugl Pm_i';&

speci optically actiye stpctues; 1710 onithe§ ﬁ&l E‘@i F&d

glthe]; by causioptc aaymbﬁvm?)# ch;u#esmiélyxwﬁm% samma@#mmlﬁlaa:ﬂtpmfanyhe
ata carrying %ﬂéﬁ lg 8 tg ng

w th ot her nol & r@kﬁ grégcegn?vefg @% g @g%ucts.

In fig. 7 the dheapaquerlgyery istilustrateddemiartanged buwccmﬂm&pmlam%md theby

Wt e the dat & R 4, BACH o v KRB et ] oo b

|IIustratég ﬁ%@b‘%ﬂb @%@M 56‘ to, e.g., re e‘ﬁ&lgf@e

Simlarly g[le degr steredf inqthendath raarmyting! struetrdsr B,rminbe tﬂat@a tayem@ is not

structure 3[ertw t

level s in the éﬂﬁﬁc%d‘ﬁﬁ%m%%%é*%ﬂ@ﬁmﬁ%s% sl

t hereby each stmedényjncereased noise mrmvntzw redding the stored datas m;cmhu&sstood

T ustr ot ?h‘é“@ {06 cn B Rul S FRinoBisps: balls, as deRiived i ntht il  the

t he physi éﬁ %ﬁ LH?'EF&F m‘ %angttgﬁ W%M%*'@@ﬁ

quite dwbﬁezlbpgeomb&mauy anang‘edgn Mambzgcmterspmdumeemﬂrmoraam .

enbodi ment of tfag ‘9@‘5& %Ici’drﬁﬁ Liagal | Richon.
As al r eady rren&hg goéﬂaﬁﬁfﬁif rescent %ﬁigf%m ﬂg‘;ﬁﬁiﬁéﬁg trfeat ed
w th dye nol ec

heat - absor bi ng damymyﬁxg/\&mmmrm fe letsevhatthouiaad,fsmthscmem ofasingleon

whi ch h
uslegl tlospr oduce‘ﬁtgnf‘tah'ggléjg&"‘%kf‘e %ﬁ%gﬁtﬂﬁe opaque Ofbfayeﬁt‘ﬁ:gd@\n{s:‘:IQIEI owevelr,s

di sappear or boEBHefor exsapls ﬁ"" lum. 5t the point where radiation is
absorbed which is used to create the underI yi ng data carrying

structure 3. Tf}g%%s | @&ﬁdfoﬁh%g%ﬂachﬁréw&uch

substrate 2 wh ran sswlty wWthr th,efluorescent
radi ati on 25 ”éﬁi“fqlﬁ‘bf%ﬁhfﬁ @EY&‘% LP&%?%&&“ SIPESfed i n

fig. 8, thxye adecribed in mdteam‘eaﬂedmsw mvlaﬂpﬁhantﬁ |shahltapemsly \sebmitted

e " Shebel QbR Chatn ot o ity M i pelBet ki
0,.10, as 111ustrated in fig. 8 with dxf&actxve optic beam 3)

incident light, whether it be laser hght for generating the data carrying structures 3 or

light radiation in order to cause fluorescence excitation in the data carrying

30 structures 3, is unambiguously focused on a specific point in the fluorescent layer 1

in order to create a data carrying structure 3 or on a data carrying structure 3 in order

thereby to cause fluorescence for reading the datum stored therein. By
simultaneously employing several light beams with different angles 9 of incidence

and which pass through the microlens 10 or the optically active structure, it becomes

35 possible to generate data carrying structures in parallel, since the individual light

beams can nawrally be modulated independently of one another by using separate

sources for each individual light beam. Similarly, by sirnultaneousiy employing
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m.crol enses 10[err]-10[err] and partially enbedded in a binding | ayer 9
which is placed over a transparent spacing |ayer 8. The opaque | ayer
7 is illustrated here arranged 30 bet ween the spacing |ayer 8 and the
fluorescent layer 1, but it should be understood that if desired the
| ayer 7 can bayowvgsmsyd, even though it entails certain - PCENOSGMDIZFE S
wth regard to, e.g., reading of the data stored in the data carrying
structures 3, since the opaque layer 7 is rig i nfluenced by the

fl uorescence ~exciting light radiation, and gives the data carrying

nmedi um i ncr easedeneb dghtcbeams; btuwith ghesame ﬁe&qlqii'gn@lmcsﬁoule@tdalattapm'dhee
m crol enses 10[ eﬂﬁdres%@ﬁ&rih]ﬂiﬁ Qﬂxrgﬂig‘ﬁﬂx 1're ?éj%ﬁﬁleﬁm €s,
n,th ve- ntlone

as described in m)redt Pl
appl i cation no. @Sm% forrespendeto the pyrm rﬁ?lt.@t pgams
geonetrical l'y aramptcysﬂ Howeverthess duetsilsdiy aigsidonde dﬂtﬁ afveﬁwxadﬁta

CarYINg. SUISIOt Yt i e Bl ok o 3 ibAad SR o S 0
ic
typical |y has a phrslie}Norwegiam piteny apphcanonV\Menhuchngthgrsmﬂed data, aczopdingtge

Q:J:ggrthe ext ent O?ﬁ%ﬁuﬁﬁ‘ﬁ{ﬁ[&ﬁ&é%ﬂéé}}éﬁ ééﬁryl ng ruc % %@%‘d

with the di nens@ﬁ!faféﬁnlﬁlﬁbﬁmmm dsnmclpimhﬁnpl e
wel | bel ow 1 [erA]nmbéamwnhanaﬁglsbf:adxdeﬁcwels&g:e@atzmsxelehywa%mef&hsmwr es

opt i oal |y 2181 vSue e BCCanie Bl i e AporGiete HrGtng Jant beah

descri bed i n norkavéet wavelength m&ammlmampembmspﬂmané&;sﬂwmsbm dyeed

I nternati onal p%@l&ﬁﬁ'mﬁﬁt&ﬁ g Qhﬁém?éﬂw\gm&qgéaem f
10 m cr ol enses 10 Ol er,r ustrated I N an

di ffractive opt it 6&&?&‘?‘1 m%FWd%W@F H’l‘aaﬂg{tﬁér
it be laser |i nglnmhmmdmmmwmmmm@mm andor

light radi a4 O”L#ﬂcé&r%vet& guous%e?%acfl 1525 Gldate ho ?P &?I nce.

carrying struct , 1S una S8y B % speC|
f1 uorescent | ayewmnitted gmerges fromythe data carrying structure ang passessthraungh %msam%

data 15 car r ysubgtréte 2|/insuti€a thanuier Giatl 81 thishtasehy déectoniiswodld be ieardunderd or

readi ng the dat

several |ight beansmqaﬁeng ere%hﬁ{e m&ns‘%%ﬂpguhe&gw?tgégvgg#ﬁﬂang
whi ch pass throulis Yalee @f cthe|dahm pesigped; Fﬂet@pmaﬁfvmg structurg,c whick
structure, 3¢ b 6nt§>©ﬁ§bﬁh61&v@ls§i€ﬂﬁr mawmmymammmmmo

ndopendent |y of A AR ik #f%@?ﬁhﬁﬁ@ﬂgﬁhﬁ%ﬁ%?@"‘*ﬁﬁ ﬁ%‘é uaI

| i ght beamnmgwmedmny smpqns emlight whigh iscemitigd fromy the
beanms, but w th &4 carryin im&ssw &sQﬁmu the ﬁ@al %bﬁ\}edu&cﬂféj&rmicﬁ)lens
i n

pr oduce fl uor eSCﬁ(gc 81;“%54;@”%9 ng-aﬁ#yﬁ‘ﬁjeé‘% regﬁ%f }?@M@ér "Erhl

readi ng i s obtai
correspond 2d thbl'nunber of light beams enpl oyed. However, these details 25
lie outside the scope of the present i nvention, but are dealt with in nore

Gt 1 ot o 1 SoRERYPRELLRAE e kS Rl b ol ©
according to t heemxt:edrﬁomtheadammg isgucture, a calibratxon or control can advantageously
be undertaken of the read values by simultaneously reading data carrying reference
30 structures which in consecutive order represent the value of each individual level in
the stipulated muitilevel code. These reference structures can advantageously be
included in the number of data carrying structures which are assigned to one of the
optically active structures and in this context reference should be made to figs. 6 and
7, where it will be seen that the data carrying structures 3 illustrated there represent
35 reference structures for a code with four levels, the data carrying structures 3;-34 in
consecutive order representing the individual stages in this four-level code which
permits storage of up to 2 bits in each of the data structures, S e
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enpl oyed for generation and detection of a fluorescence excitation in the

dat a carrying structures. This is also illustrated in principle in
fig. 8. Alight beamwth 30 an angle of incidence [err] strikes a

m crol ens 102 and is focused on one of the data carrying structures
3[err]. -The.-fl.uorescence exciting, |ight beam nust have a. .- wavel ength

which is tuned to the spectral response of the fluorescent dye
nol ecules 4 in the data carrying structure 3. The fluorescence which is

gener at ed by excitation and emtted fromthe data carrying structure
is detected in a detector 35 device 11 which nmay be providded at a

di stance fromthe data carrying nedi um and pl aced. above or bel ow it.
In figs. 8 and 9 it is illustrated how the fluorescence = emtted

energes fromthe data carrying structure and passes through the .
transparent substrate 2, in such a manner that in this case the detector 11 -
woul d be 13 e 45
| ocat ed under the transparent substrate 2. The intensity of the detected
fl uorescence corresponds to the value of the datum assigned to the data ,
carrying structure, which datuntrepresents one of the levels in the: LRl
stipulated, nultilevel "~ code. There is, however, no reason why a
fluorescence detector 11' should:not be 5 provrded on-the top of the

data carrying nmedium since in this case the fluorescent o l'i ght mhrch

is emtted fromthe data carrying structure 3 can pass through the

optically active structure or nicrolens 10 and can thus be focused thereby .

on, e.g., .. . a detector elenent in the optical detector 11'. 10 In
connection with reading of the stored data, i.e. detection of the

fl uorescence emtted fromthe data carrying structure, "a calibration
or control can advantage- - ously be undertaken of the read values by .-
si mul t aneously readi ng data carrying reference.structures which in
consecutive order represent the value of each i ndi vidual level in

the stipulated multilevel code. These reference structures can 15 -
advant ageousl'y be included in the nunber of data carrying structures mhlch

are . assigned to one of the optically active structures and in this
context reference shoul d be nade to figs. 6 and 7, where it will be
seen that the data carrying structures 3 |IIustrated there representu:
reference structures for. a.code with four - ... levels, -the data carrying e

structures 3[err]-3[err] in consecutive order, representing the 20

i ndi vidual stages in this four-Ilevel code mhrch permts storage of up to 2 =
bits in - each of the data structures. - I'n a data carrying a@
medi um according to the present invention and with the use. of

met hods for generating a data carrying structure 3 according to the present

25 invention it is possible to obtain very snall data carrying
structures, since the dye nol ecul es 4 which are evenly distributed
in the fluorescent |ayer 1 give a spatial definition which in the

| ast resort is only limted by the distance between and the
di mensi ons of the dye nDIecuIes It is worth noting, however, that other
factors ' ' h C




can contribute to the reduction in the size of the data carrying structure

or affect 30 the fluorescent layer in a disadvantageous manner. For
exanpl e the creation of clusters or crystallization of the dye
mol ecul es can give the fluorescent |ayer a _ grainy structure, which

can be a probyyeeysfs® hi gh concentration of dye nolecul es perNoskB0125
required in order to obtain sufficient fluorescence intensity in the

fl uorescent | ayer. 35 If the fluorescence quenching is

achi eved by a thermal process, the extent 13f the hi gh tenperature
range which is generated during the formation of the data carrying
structures wll, be cruma_l LS ran can extend outside the directly

i 11 um nat ed vollfedat3 SHTHE r&B-Hn ‘g&“ﬂéq the; Rreseah invieptiomang with e pssr of
paraneters. ammdscfﬁp xitﬁnﬂ Qdata su'ucmre3accordmgtotheprescntmvenuon

14 mt:agfl%g%lgig ﬂrﬁﬁénthe subtrate Eivecﬁln ca
where the fluortS® e hrcaye d‘rreln

t he fI,uore&enmmdymmmlyMutedmﬂxe&wn;seuné@em maspaﬁal&bﬁnihbmmhmlt I on

during the forng Eﬁ@a | @S No
therrrgl dlfoSI on e i VE#MIS %%betﬁk%&’&idgﬁﬁ carry| e

structure occurde me 3‘3’2 g m&nﬁ’ %vm%mfmrfa@e@mnwmbmm . in
order to ensur aeductibi i thetsideiofitie ddos Ny Qilm‘ecsmetﬂhbﬁ‘dscénbﬁyeﬂﬁzacan

tructure,  sWladelys Binld El‘%/é%ﬁ e e B Palizafi A1, o

struct ur esi®3 adbedyt mglecyles Gan gtvhéhmﬂmmtllmmtgmmy stmcmredmchccand:blaeve

fl uorescence qw;m W xfni'ﬁ CEsRRS
dur| ng which t &gl Vi dﬂ%‘ ye no %%L? dye fes°ls 1‘3&1 I n ﬁl ence@ In situ,
ce. without mebfficient fupreseenss itensity ingh Q: Bugressentdayes. di st ance. | t | s

vveII known, for exarrple that a number of procedures, such as Iocal

Cransport on a Wit Bfersftedee Blaafolle o WGitlen 5 Sifnal Bhetity ”Peﬁh'
i ncl ude rakf calhightemperasure rangeiwhichis genemteddxm@tbreé.’ngmmtof&ed@mmmg
reaction with %%&mtwﬂpbe%wcm Thist p&hyéméndba@tﬁde the duedﬂ?txﬁﬁmﬁimd& nce

t he present |nve on doe not u rlal ansport over
area than the c CREBITRE Y Wg‘%%”gﬂ? @ﬂeé@%gm% paramgetery; 1or theo

fromt hat ﬂuomcmt layext land dnsthe vdubstrate. i Eveng ub;cmawhemfthehﬁmmm iC
def or mat i on. Thﬂf&n ﬁfgaﬁ résglng subledted;
equal ly t e |s nQ Pcm ?’f resm@ﬁd%é‘@:‘étvﬁlﬁdg%[ |.Ng tﬁ en agssacent dat a
carryi g S vt ABdnienre HiatHton irine . forniar f the Hats cagyARCRISeHE1 on

t hese can for m\uherenbrthemlajt diffision epmnsmnmfthe volume dftthe dmhiryxdgcsuuﬁmed in
the | |terature&:@§,ts ithé‘qnf &8k ﬁrﬂagyﬁg %ﬁord%"ﬁ'minle' zed
RENRTE R vt v s S o
of the site for the data carrying structure.
25
As mentioned above, in the formation of data carrying structures 3 according to the
present invention, in order to achieve fluorescence quenching there are a number of
different processes, during which the individual dye molecules 4 are influenced in
situ, i.e. without material transport over a considerable distance. It is well known, for
30 example, that a2 number of procedures, such as, e.g., local heating in the focal area of
the write beam, can involve material transport on a molecular level. As mentioned,
such processes can include radical formation, splitting, rearrangement or chemical
reaction with adjacent molecules in the polymer base material. Since the present
invention does not use material transport over a larger area than the contrast forming
35 mechanism, the situation will be different from that which is the case when writing
by means of thermoplastic deformation. Thus since no substantial material flow
takes place, equally there is no problem with overlapping between adjacent data
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bei ng subjected to intense illumnation, for exanple in a nunber of stages,
of the above-nentioned article by DDA, Gonov & al. In the present

i nvention a mul tilevel coding of the data carrying structures 3 in
the fluorescent layer 1 is obtai ned by suitable control of the

I ntensity and ngm gy of the light radiation 30 dur i ngpthRogmeRsat i on
of the data carrying structures and the witing of data. During the

readi ng of data the renmining fluorescence from t he data carrying
structures can be quantified by enploying & wel | defined light pulse’in
order to ceuiing structiresowsh s asult thatnin the piesent inyentionrtheset can dorms en

during the readiggfemb P?%ﬁé&é)attem indicating a nultibit condition in the
data carrying structu According to the present invention the

fluorescence quenching is provided by, e.g., nodulating the
lbnt ensi t%/handht flﬁx%ﬁ@o&{i@ﬁﬂéﬁ i ﬂfeﬂtﬁtetaﬁﬁé ﬂﬁﬂ%he' ﬂtﬂﬁéstceﬂgeﬁxsxﬁt wlncfx

et ween t he .chosen ul.ati on .parageters f.qr e wite beam can |near
non- 3 néﬁ’?nogﬁ‘zle lﬁm ge 0‘@?&“&5""32’ cquenched in varying degrees by | ¢
can be nenti onedeing subjected to intense illumination, for example in a number of stages, cf. JtEe
that where the f} ﬁ;ﬁgﬁggawﬂ fegt
absorption H% bg%%%t‘g’gfg%c@d‘%géfég‘ﬁ%"ew @fhﬁ@{tﬁ%v&
effective until cadmr%f%mdam carrying §taieREssad dn thej Ruoressentdayerd i5. Ohtﬂaedgblass
]E lranS| ti Ont t leﬁp%uiiiblé Qoiiteol dmteriﬂdewﬁ?ll _ arlhﬁﬂ'ﬁ etnergy of ﬁatliﬁht ?édxdﬂbntcﬂﬁing the
fluorescent,.l ayer ical i enen lon o evel
codi ng of e dzﬁegétég Q/ﬁhgd%gmlﬂ? %Iﬁ t@?fﬁad‘?&
shoul d t lofr ddta rtbe remaining mmdcdnhatﬁmeh&tdatacemujngMesr&nfba‘

generating such | géflgﬁl@

enpirical speci f“'ﬂlaltl byemplSﬁﬁéX%d}h%{ng%?ﬁlséﬁ) evalg? eve %n u5| ng
nul tilevel codi FP®Bf Q FaTHing stuctups during the readms, thereby indicaing

t he equi pment wtonditios in the dath garryihg stgamaeat i on and [ rrpl [ es that

consi deratiygn nust be given to both the wite and read speeds as well

as the data storage densugy in the data storage mediumin addition to the

stipulated - £ pessent dnveniion the finerescence quepehingds provided by, e an
exanpl e of what rhédulstingotheiihtepsityo and ithe paisoverdrgy @fahél iciddnt dight) MiRr ratibs

W th 1 uor escendgieen e thoski flo dﬁ%ﬁtﬁiﬂtﬁ fg?éz fL Beallih el b """ ©
pol ynet hyl net hadmwaqrethresl}olﬁémdeﬂ As an ilatter,) it ean beymentiosed thae
exposure | @gel s witre e fhioséEcénce Qfuinchinghis leffédttd ¥ RIcEl heating by abdorftiod@f e ence

the nunber of - pUibc B futiekfee, SRRV B3 bée&“é’a?#?pﬁégt‘@@ el

escence quenchi rtgmnmmreepma@w,bw the giass sransition temperature fpiothe melymey dase | n

tD hlA s o ;ontmeﬂﬂeﬁememdmt?ﬁy&aﬂemt@lt caWﬁoarwmamtevel e by
onov [ es m Y

nunber of stages flgﬁg ﬁtﬂe ?%g qa?rymg %85??#\' ? qygxﬁﬁwg g‘r%ﬁ}\hﬁi

100- 2000, i2%. ithereforgbesindewstood thatothe dnpmmﬂpmmtqssfor gsneratinposugh tdata n

each data carryigagryigstiétiifes islardelyUepérinticn chipiidal §e6Hic dadvention. As a

The number of achievable levels when using multilevel coding of the data carrying
structures 3 is dependent on the equipment which is used for the generation and

30 implies that consideration must be given to both the write and read speeds as well as
the data storage density in the data storage medium in addition to the stipulated costs
for equipnicnt and data storage media.

As an example of what it is possible to achieve with regard to the number of levels

35 in the muitilevel code used, reference is made to experiments with fluorescence
. quenching of xanthene dyes embedded in polymethylmethacrylate, by means of
successive light pulses. The exposure levels varied from a very high level where all
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conparison, reference may be nmade to the previously nentioned optical data
storage based on electron capture (ETOM which is particularly relevant in
this connection, since it too is based on fluorescence. Even though
the materials and storage principles enployed are conpletely
different frogobéemssi n the present 30 I nvention, the basipgTNgYsh@IRS ONS
wWith respect to equi pnent and fl uorescence detection are simlar.
Reading from ETOMis perfornmed on thirteen | evels and, as ment i oned
above, it is clainmed that sixteen levels, ¥ e. 4 bit storage, wll be

i npl ement ed i n fhuoreseenceavasvqrencheddn a sifgle puls¥)and doadivadls ot was fobsehréd 1 thatlat a

le

carrying struc [ o _the
b esent i nvent i epbet Bf piiet Wit il AR R speriic oGFECHE ilpksiints
sites for the mcmazrwasn@pmdwbtyuasem@ydmﬂem expasyrevievel. [n ghis doatext
whi ch” pr@m " @ﬁmﬁfv’

Even t houg the mcrrhg%tts usf%sggﬁgle&de%%atrsﬁg I stértrg'&es ?‘he
data carrying Sortheseresnlts rthqm Yeble apmberf stages for miltilevel coding lies
16 fl uormsﬁemgea&m 11002000} ifef 1 i8 Possibleadtstard approRintitely \5- PR bits e

mF?rgzcgmtte%WO &%ﬁﬁ gfmttdemg% the d ta%ﬁéﬁy‘%ﬁg structure

rel atively srralrbfepummw b¢ made ta ﬁleqitev‘low mﬁmnd epuca!sdatmstorage basefdronn a

dat a carryr Ng Sliddtfonidap p'%l'tihtﬁ]iill pt ed
by 5 e d?tlect | cLﬁr (?)Zé 0 | n a st a ?r%@rrat L&%& c?ﬁsnebtc?)?l% :kgfrf%\c/ifl I
be the sa f ortogif base 53% Hbcr PriRsIplss 4

fexpos;rLe gr rEctmnpisyedl'hr&chietely dtﬁ'erenﬂ ﬁoinuma i’reflieqﬂsmtf llménﬁdnalﬁdt 'b&iﬁh?n
romthe back q e ugQr es

emtted from al m%ﬁ%ﬁ% ﬁ?%ﬁggtvﬁnidl ﬂH%R?%"%P detection %geaﬁgnﬁg

di stributi on wiReadingyfrom EXOMg performed oni thirteeElaveisrand) asrmentiopedahiayesit 10
associated wt f‘b}ﬁﬁ-{euaﬁhtesﬂ%eﬁ R&r@l‘s {)cef4l gggi I @Rl %%%kﬁ{%nteﬁﬂﬂréo?diﬁeréﬁpem
of the use of fluorescence-base ggcarryr ng structures.

Since the Yenerfi®®s-of data carying structures 3 and detection of their
emtted fluorescence takes place in two different wavel ength ranges,

it becones poss“';lﬂeg ﬁroﬁ{r& [ "i’f&rﬁ
bet ween the fl uores %dé/tgr ¥‘ﬂaﬁ &%&lglgu]%%ésaﬂaf&b ref %k of

this light insi3fot %’g&%&t&hﬂ“?msgﬂtt ayer is 1l %’S”“'usi ng
a filter which mmﬁbmhedMnmﬁngmwymmelyﬁmmmmmpmdmes

em ssi on aygl/ or m
wth a 2 thte»c/t r a dapt e non escent dye ii‘ﬁf r nqtﬂhL
det ecti on vvavel %%"@ sg@@ea Pﬁﬁml‘ﬁyﬁrthe
substrate, t husﬁomtchﬂ‘mngdmcamm:yadase the ﬂuoresnmlhghﬂmmbis drhitted by the
ot e |l e i AP U gl ) el gy
opaque relatively small portion of the total fluorescence emission from
25  structure is directed in such a manner that it is intercepted by the detection system, in
a first approximation this portion will be the same for all positions of the data
carrying structures and exposure directions. This also includes reflection or
transmission from the back of the data storage medium, where fluorescent light
emitted from all data carrying structures will have the same distribution with regard
30 to angle intensity. Elimination of problems associated with variable or total
reflection represent an important aspect of the use of fluorescence-based data
carrying structures.

Since the generation of data carrying structures 3 and detection of their emitted
35 fluorescence takes place in two different wavelength ranges, it becomes possible to
remove direct light radiation which leaks between the fluorescent layer 1, as well as
false reflections of this light inside the data storage medium. This is achieved by
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| ayer 7 over the fluorescent |ayer can help to increase the noise imunity
of the data storage nedi um according to the invention, either by
absorbing refl ections on 25 the interfaces of the fluorescent |ayer or
by maski'ng reflected or scattered fluorescent |ight from adjacent
data carrying ég&ﬂ? g/r es when the detection of the f bewNossmOs | i ght
I's inplenented ocusi ng through optlcally active structures 10.

In order to produce a thin fluorescent iﬁr 2 as used in the data storage
medi um 30 according to the present |nv tion, a nunber of different dyes
can be enpl oyeusing a filter whidh is p. mdataﬁphéh&rdiuomsa@cnmsaamrwrm

base materi al SmﬁF@ Igg?lﬁg tgﬁggqndaghﬂ
pol ymers. After t %‘&e as bzete.m.ﬁtljcldsalgig%vcgF %ﬁhsaﬂiecf aﬁ Sgterlg and
before the | at flipreseent afyfe °°ﬁ8%sWBY"ée’l§htW ¢ 4

processes for idiigauting™ tl&?um'subsﬁ'ateptlidsebbkﬁﬁﬁ E.a substhntiab ifipdifnam afi ng,

order to S ey %&@%éﬁa@cﬁ% o feﬁs%ec?%en%a%c@%ﬁ% SERRHIA, oo
g’entsihte I gﬁgr I ;Iﬂmﬂﬂﬂams of the sulsstratel Buttherinessthehse ofahe:paﬁuu layet 7 beemll]nei ?]

t hose %:lases mgﬁmﬁﬁ}gg@rﬂé@&o%ﬁe%mgﬁh&%i& carr I'n @%J%?ur es
is to be enpl opeeprdingite the @EVCW ex%e{ rabsorbingFefeqtions on ghe ’é

17 by PiR®fter dyel HCBYE citfe@éﬂln&dréﬂheﬂtmmﬁ&djaemn

Spher i cal 1 cr et caseyith hies %r% PR o i TP s idplbfed

5 As a conc ibytfocusingthrongh bptidally active stnehmes 10.s nade to t he dye/ pol ymer

system described in the above-nentioned article by DA Gonov &
al ., where rhodam pe enbedded i,n a mat eri al of dified
pol ynet hyl net hdB Opfer;te produce 3@% en&ﬁ 25 Vfﬁ& i A’&

was il lum nat edlcworﬂhi muon,anumﬁerbﬁéﬁeréntgyns oanbhempmle@gt h

of 530 nm he § z‘m %&?mses
of anlnte sity o Ji ﬁe corr onding to

| ncr easi ng thegmm %ﬁ pﬁ*-é"“ ggfw ?"I‘Pgde’isﬂ in the base

nJ{ [err ITgI err] lﬁauﬁﬂegacbeak@mt elattenshardéﬂlddoaﬁmbamfposmeboanggpmcessss fugl0e25
pul se. is corgesponds .to }ﬁreéi’:a
[err]nferr] &{’%@H‘% %@%ﬁ%%&f?mﬁgﬁ, eé:ﬁgtat{c%ﬁ & are
close to those kmfe@mdmgasmwm@ en:of the data :
storage. 13p c ﬁ?dchh‘eslf'z zﬁb%yeﬂtmmmmeub ldsathanfl mandamadye'du um

according to thg inaven I ayer
as illustrated é yer&%; ?%@b% Mg&&%é%s%‘%%% eavbag use l\/\/nere
fl uorescence qmnmgcmmofﬁpm WSMS“‘O eemp}pye well|
opaque | ayer 5 Mibiﬁhﬂiespo%ﬁbmﬁ@@@ﬂﬁh@ &zrﬁmﬁﬂﬁ gy foyanhasé, praductlone g.

in the form of hol e-florm met al Ia r rgachi ng
t he fl ud?"@%‘isé?ﬁ VER S 6a?'¥qur éﬂcgﬁe I”%J&[ E%‘%%hgqu& ﬁ%e@al s
i nfl uenced28lur Ispgendzﬁmxcrclem&smdaporgspnw WO%MQ f1 uorescence

will only be able to be excited from

As a concrete example of this, reference is made to the dye/polymer system
described in the above-mentioned article by D.A. Gromov et al., where thodamine
6g was embedded in a base material of modified polymethylmethacrylate

30 (MPMMA). When the chloride of rhodamine 6g was illuminated with 50 ns pulses
of laser light with a wavelength of 530 nm, the fluorescence was completely
quenched with 180 puises of an mtensny of 1 Jem® (correspondmg to 10 nl/um’.
Increasing the intensity to 1.6 J/em?, corresponding to 16 nlem caused complete
fluorescence quenching in a single pulse. This corresponds to a laser output of

35 10 mW, focused at 0.25 pmz and with a pulse length of 400 ns. These parameters
are close to those which are used at present in conventional optical data storage.
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t hose openings which are forned in the opaque |ayer. This method, which is

based on the use of a controlled fluorescence excitation, permts
the use of witable 25 | ayers which are not fluorescent in the wave
| ength range where the detection t akes place, but which can

neverthel ess bgolkésmed ated in order to form an opaque or PCT/NOOEY18E el Y
transmtting state, corresponding to binary O or binary 1 respectively.

The layer is also irradiated in such a mannff that the degree of
transm ssion (the -’ absorption) varies*{n several stages, thus naking
it.possible to sKinalty nmhmﬂdlbarmmnenaﬂthatlfﬂletdawmedmim atabrdingetd the idention is

t t th

Cevel s w11 o clesieiEd B B omn St hyb fhyed b HRBufthy in fig, 8, dEBORRCE Systemd
consi der abl e ex p@nsalsmbemscdnal\mﬂwescme@enmg: fsoneti pagsiblet Bylratan’scuf the
practical dsfEBl P OPSHR! Lt SORnIER % b fed ok ¥ HMOMIEBEENCHAY

18 PATENT t doeginthe
layer (1) ar ggﬁnafaa«ogﬁ-&%q%af“ ey, Hgitas evsnisd Eam Fcipae deorescaat ( 3)
ar ef provi dgdtl n laper, hgamrfmmemasl\ame tiel ppaqie ilayer S4 i fheenced dﬁﬁwe';ﬁnu?g
surtrace an (0] & SLTI ur es
(3) are provi d\gg‘;rgn a p.“ﬁﬁg?%"?ﬁ ﬂu@ggc%ﬁ’ﬂi QM g@&gtocb%dé% 58uch
a manner that thePeHings ehgmrfgmdrm&mp@quqbyerdmsmmmn(xapmmwed
in a transpar entm@mr&hubné@ﬂﬁ@%ﬁ@h@mmﬁ aﬁérﬁig erbf%@&g&s% hike

aprosont o, L o A8 e SRyt I e, HatR e T9ReR WDS e detceian. ko plaee bt

felm tted fromt hlwhxdhtancmwnhcigssba m:adwted in3prdet ¢o forim iaft dpaquedion dlil a
uorescence excCidis cym?é

attai ned by appl ylng a g ro ﬁw éﬁ%l%&s@?g@lﬂ;ﬁg

carryi ng nedi um #so peadiated rinéﬂch n@m thet theydagreesof; mwweemm

grenchl ng Eakets ﬁirféﬁl %b&ﬁﬂ@@&t Qhud MEKIGE ﬁﬁogﬁb'ﬁttb%é mowemtarsa%kfxﬁfmt
uor escen ecrial _in at a i n i u ion.of .a data
carrying st}ia éﬁwgam %@h@%Eﬁ%ﬁﬁﬁﬁﬁvn% Qﬁ%ﬁ&

to the fl uorescewdbe@nnmthystotage\ofﬂgnm 'Ihmmﬂxasemonsldgmble(expansma)ﬁtbgl on
uhose surface argisihlida chbsihg BHFIoPd plabcall fifleBititldr UF B datf Latying 5)
at the surface o ?aﬁhe fluoresce ? ayer ﬁ%i]‘ﬂta carrying medium é
according to cla *characterized in that each data carrying structure
(3) by neans of its degree of quenching represents a binary O or a binary
1, and that the space between each data carrying structure (3)

correspondingly represents a binary 1 or a binary 0 y neans of the
fluorescence emtted by the virgin fluorescent |ayer.
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3. A data carrying nmediumaccording to claim1l or 2. characterized in
that the data carrying structure (3) is a thermally induced pit in the
fluorescent layer (1), the data carrying structure (3) thus having a degree
of 19 guenching for the

fl uorescence g%ﬁ&tial Iy determ ned by the geonetry of thpctmosamizty
I nduced pit. wo

2, characterized in that the data carryi ng structure

fluorescence-nodified region in the fluor %cent Ia il, ﬂm,r rescence
modi fi cati on bPATENBICEAIMY causing a migration o B“LM” of the
basically fluorescent dye nol ecul es (4) out of the data carryifg dtructure

(3), with the result that the degree of fluor- esgence nodificatio
corresponds tolthe rati & a3 GREBRug medivm, sempasing 3 fyeresceah ay ‘gﬂﬂes

(4) in the re%ﬁ%u@ie Mi&eﬁ%ﬁ dﬁﬁ?ﬁg‘s&ﬁc@ﬁ%'ﬂfé ﬁdéd3fh theﬂﬁélesaﬂdiayéttméits t he
fl uorescenge nodificatjon, res ecti ‘#\ém @r‘i‘gﬁa Cg{‘ﬁ% gstructure
(3) obtain mcéé’r#”h WORTER)JRS: Reth

det erm ned by sitactontes are: dcwm zniixieanut an-ve{dflpath,@mm mwsgandwcdiumnsjmsacha
carrying structur tion. 5. A data
carrying nedi uﬁ@%ﬁ%‘%‘lﬁea{% %Wénﬁiﬁ%?&?oﬂggar acterized in that the data
carryi ng st r uctbaractededi 31 that Iﬂ!&)rﬂé@tﬁ% Iﬁmmasv@ally ompEises, fugreseent, §¥escent
layer (1), thepfdjen@samraded R0s trakspatent pblgines bisermimerikly anditiat egchoofatheni cal

change in t | east art of t ba5| C fI uoresc 4),
with the A8sul lda'fah%ﬁm&}ﬁe eP“i“’F%Wé% ﬁg’ %ﬁ@nﬂﬁgeﬁé’é

f1 uorescence nn;ieo‘iﬁcdegremotqumeknpgrfdstmcﬂuorﬂsmc Mdndeis/mmcd o thiv data of
fluor- escent I [ fadiatien, th
structure (3) ﬁﬁ%"lﬁs‘{’f“@ LQ g%{?cxﬂn”abgﬁor% ?%g?clx%?\gre %t ?/el Y,
wher eby t he da@&%&ﬂfﬂ%ﬂ@@gfq}’ "u %Fé?‘ﬁg %ﬁscﬁ?&cﬁﬂé I8 f or
the fl uorescen% tfﬁbﬁﬁédnﬁldy!rﬂﬁiwgmmwﬂo@m arwﬁsaequal tml;heami&thces

(4) remai ng [ the dat f1 uor escence
nodi ficati %ta %“%a#gﬂl%g!r%fyl ng rrﬁa‘ﬁ)?%m according to claimb5,

characteri zed in that the chem cally changed, non-fl uorescent dye nol ecul es
(6) 2. A data carrying medium according to claim 1,
characterized in that each data carrying structure by means of its degree of
quenching represents a binary 0 or a binary 1, and that the space between each data
20  carrying structure correspondingly represents a binary 1 or a binary 0 by means of
the fluorescence emitted by the virgin, fluorescent layer.

3. Adatacazryingmedimnaccordingtoclaim!oﬂ, _

characterized in that the data carrying structure is a photo-induced pit in the
25 fluorescent layer, the data carrying structure thus having a degree of quenching for

the fluorescence substantially determined by the geometry of the photo-induced pit.

4, A data carrying medium according to claim 1 or 2,
characterized in that the data carrying structure is a fluorescence-modified region in
30 the fluorescent layer, the fluorescence modification being formed by causing a
migration of at least a part of the basically fluorescent dye molecules out of the data
carrying structure, with the result that the degree of fluorescence modification
corresponds to the ratio between the number of fluorescent dye molecules in the
region for the data carrying structure before and after the fluorescence modification
35 respectively, whereby the data carrying structure obtains a degree of quenching for
the fluorescence substantially determined by the number of dye molecules remaining
in the data carrying structure after the fluorescence modification.
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are a reaction product between the basically fluorescent dye nolecul es (4)
and additional nol ecules (5) occur mat eri al, which

nol ecul es (5) react chemically w tHIm mmnﬁmﬁﬁmes (4) under a

controll ed, external physical influence on tthesfluorescent layer (1).

7. A et hodwiome/sgesser at i ng a data carrying structure (3) iFCBNOSH@12S
carrying nmediumconprising a fluorescent |ayer (1) according to one of the
preceding claims, characterized by directigg a |aser beamtowards a point
on the fluorescent layer, irradiating this point in such a manner that a
data carrying structure is formed at this point in the fluorescent |ayer,
the data carrylslg struct W datdeinfin aﬂmeﬂcmtbhmlorg,nfl uence on the

fluorescent | ay and/ o .a nduced infl uence,on the f cent . dye
nol ecul es provi W Fﬁﬂ@?g@%&&&fﬁn& EECUIRAS 3, F?%ﬁ?g%?&em%s
wher eby t he datthe cBuorgscant Wemamﬂmmmmcmmmﬁmmfbﬂngdfmnee f causérgchi ng
for the fI

when it is Hé‘?%%%é%% #llsaugé%é% %(t:fg?g(gcf’%i&l@?fggf% oé*pgwfécg%grggﬁof
quenching for t the resultthattbeynne longerdflyoresge apd diereseence m t he
fata carrying Sorop ‘E“°“"“€E‘§‘°§E“P¥‘§§‘S‘h§“ﬁﬁ“‘** &Wm “&&‘“9?5‘5"3?@““@'@”“@ A
data carrying n@&?‘l?r#ﬁﬁ’r?pﬁiqws Eié@ %%ﬁ“@?%@ tion
substrate (2), mvdydwha'ebyathewmamymg:mme bBt)mnra&legree\orfd[adnolﬁng foe

fl uorescenjq | ay, t%s% ”
substrate % ﬁé ég&:%%lcﬁg{r ata car ba'tﬁ€r uc &rogsgi%@ ar e f)érr%\g/‘lngéd I n
a linear or cur gdatacarrying strchee after the mcemﬁ . carrying

structures (3) thus formng a matri x, and wherein in that the fluorescent
| ayer (1) basically conpr,ses fluores ent nDIe S (4) enbedded in a
transparent pol$mer base ta parrying medy ¥ﬁ f?“?ﬁat each of the data
carrying str uctchmtc{rﬂ&edhnshatahn:chedm@ytchangeﬂ, naiuﬂaotzﬁcehhéyeﬂniblamﬂek are a

erm ?ZS”?fomtﬁ‘??E%&{é o sﬁ*ée“%*&?i?ﬂifﬁ% ‘fr‘**?égﬁ'?‘%gﬁfda?@%ﬁ&#h a

fl uorescence ex®Pl

attai ned by appdys ng:la:utarundei heﬂnmﬂtudnfemfnal @Hysital\mﬂmeaf by the ﬁdo&swna
carrying nediunh@@hﬁye position of a data carrying structure whereby the
quenchi ng t akes place by

20 7 A method for generating a data carrying structure in a data carrying
medium according to one of the preceding claims,
characterized by directing a laser beam towards a point on the fluorescent layer,
irradiating this point in such a manner that a data carrying structure is formed at this
point in the fluorescent layer, the data carrying structure being produced by a

25 thermal influence on the fluorescent layer and/or the fluorescent dye molecules
provided in the fluorescent layer and possibly other molecules, whereby the data
carrying structure obtains a specific degree of quenching for the fluorescence which
is emitted from this data carrying structure when it is irradiated with fluorescence
exciting radiation, the degree of quenching for the fluorescence referring to the

30  fluorescence emitted by the virgin layer in a region whose surface area is equal to
the area of the data carrying structure at the surface of the fluorescent layer.

8. A data carrying medium comprising a fluorescent layer arranged on a
substrate, wherein data carrying structures are provided in the fluorescent layer in its
35 surface or from its surface and towards the substrate, and wherein the data carrying
structures are provided in a linear or curved path, or in rows and columns, the data
carrying structures thus forming a matrix,
This Sheet Has Been R Iaced
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radi ation-i nduced reduction in the amount of fluorescent material in the
data carrying nediumat the position of the d ryi ng structure, the
dat um whi ch the data carrying strum“m\mmmggg ts corresponding to a
specific level in a predeterm ned +Where each |evel

corresponds towpespmesfi c degree of quench| ng of the f | uor es perowosHdies
degree of quenching of the fluorescence referring to the fluorescence
emtted by the virgin fluorescent |ayer (1) bn a region whose surface area
is equal to the area of the data carrying s? ucture (3) at the surface of
the fluorescent FhaFaqtenized in that the fluorescenn layer sbasisally icomprised| ﬂmramemr dyeg

L?nglr f/u ?oge Charﬁﬁl@iﬂe&%ﬂe&da%gﬂta '?iri% ng}e&e‘;ﬁ%@%ﬁgﬁaﬁ aL‘ltn{gléc'(:l al m Pliata
characterized i nwgr‘%mﬁrﬁt 85‘%% e rgg‘gs;nts a specific

A data carrying degieeof guewhidp for the fliopéscenide \ﬂﬁdfﬁcﬁnﬁﬁehdzﬁf&lnltﬁxstdaﬁ cérPﬁn glata
carrying stractu t, c it in the oL escent er
O SRS ST it Sl it R SR 1 Gibrfiotnge piafe radiRfion S et

quenchi ng for t hwhichuthe elataccarying structre rcprdsyntslebmspmdmttnyasﬁm@etwethyaof

the thernally in a@'gﬁin | to
claim8, characteriz Ed’%a;t?le‘t’ lcmdﬁéﬁiléf:ge}rkyl ng s r c re %L%a?ig%é&eggf
f1 uor escence- nodf¥eASHnge fiporeseence, dice de@re Of gnenching fon the fluorsseeneence

modi fi cati on bei fej‘e&mgrmdhb)ﬂuomnwemmdgh theOvirgih, &iorésemtla i’ d réfiod he

basical ly figore u h ata carr structuyre
(3), with th remﬁtﬂﬁﬁeﬁﬁtﬁﬁéﬁaﬁ “‘?ﬂ%‘fﬁ? %@ﬁwm@aﬁe&?# of
corresponds to t the day¥ken the number of fluorescent dye mol ecul es
(4) in the area of the data carrying structure (3) before and after the
fl uorescence nodigfication [ ectivel V\/ner the datfa carrying structure
(3) obtains a deg‘r ee of q&&ﬁ"ﬁ g‘t gﬂ‘é‘b »substantially
det erm ned by thdlmmmedmiﬁﬂgtbennltﬂmdleede(xﬂ)bivalrmmwwmdbhe dat a
carrying st{gicture after the fluorescence nodification.

10. A data carrying medium according to claim 8,

characterized in that the muitilevel code is a grey scale code.

11. A data carrying medium according to claim 8,

20 characterized in that the data carrying structure is a photo-induced pit in the
fluorescent layer, with the result that a data carrying structure has a degree of
quenching for the fluorescence substantially determined by the geometry of the
photo-induced pit.

25 12 A data carrying medium according to claim 8,
characterized in that the data carrying structure is a fluorescence-modified region in
the fluorescent layer, the fluorescence modification being formed by causing a
migration of at least a part of the basically fluorescent dye molecules out of the data
carrying structure, with the result that the degree of fluorescence modification

30 corresponds to the ratio between the number of fluorescent dye molecules in the area
for the data camying structure before and after the fluorescence modification
respectively, whereby the data carrying structure obtains a degree of quenching for
the fluorescence substantially determined by the number of dye molecules remaining
in the data carrying structure after the flucrescence modification.

35 '
13. A data carrying medium according to claim 8,
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22 13. A data carrying nmedium according to claim8, characterized
in that the data carrying structure (3) is a fluorescence-nodified |layer in

the fluorescent |layer (1), the quo ifliigpt i on bei ng formed by
causing a chem cal change of at |ea ﬂﬂmmm“ﬂ;mm basically fluorescent
dye nol ecul esyiodekaragbt h the result tHhat®t ey *nosl onger fl uorrcvossnei2s he
degree of fluorescence nodification corresponds to the ratio between the
nunber of fluorescent dye nolecules (4) in,jhe region of the data carrying
structure (3) before and after the fl uores% nce nodi fication respectively,
wher eby t he dat ¢haracterizediin that thet dateecarg)ingsitushune isca flugreseence-mpdifiedHayeg i f

the fluorescenc s%{&ég@akl S
(4) remaining |§let e atangéaf ?%qudﬁél}ﬁéﬁg?e Jdﬁ:cezp the{n1gl uorescg%&(i‘ﬂ'gae
modi fication. chepycal thegbasicaliy, Anexcsesnt dye molecules, with 3,
charatterized ithetrbélt thitgh& e bﬂﬂu&b@e@ﬁaitherué |dfcmﬁ§é%9éﬁcedﬂcmxﬁeahé‘&u' es

ol ccpl s (%) eZ%%v're"”gﬁ%%‘iﬁm%e% B8 Ehet Bt iprestiot 5 ebipalS in the

material, whi chregrlmﬁmﬂmda@amymg:mmmwfmdnﬁyﬂwﬁh ﬂwioeesdgm:emnddﬁnahﬁﬁ (4)

under @ contro ﬁﬁgeﬁ‘ﬁi{ﬂﬁ%sﬁ?ﬁ'&@ m#%’accord.%‘ﬂ%%%#%@ Rng "

8- 14, char act@elfBWPWG dhe pumberiof dye molesules remaining) m

t her nohar dened in the s&nh%&&ﬁﬁéﬁﬁéﬂﬁorﬁ@hﬂdéﬁﬁédlﬁ%n.as
pol yret hyl T@t hacryl at e. : A data carrying nmedi umaccording to

one of the*Clains 8-14, characterl zed in that the fluorescent dye
mol ecul es (4) ailé sel ectackiata carryiygmedinml accarting tdelaimm §3,ng t o the courrarl n

Carryl ng medh untaRitgan fat foedhe R A g nop fydebscony dye mofbllp

a

| ze
that on the surfegedonpradhet batwesre thechasically menmarpénelsmé%mje@mml
radi ati on- absor Rioldules bed m\fﬁéﬁ&elxﬁatm%cﬁmteemmdwéhbuﬁﬁymtme

radi ation emtted uor er

xci t1ng v i at P, mottealed mder' 8BRSy cReRp iveiATingiRed b D TERSEme
of the clains Smd;um. characterized in that the substrate (2) has high
transmssivity with regard to the fluorescent radiation emtted by a data

carrying struct Y58 (3). A data carrying medium according to one of the claims 8-14,
characterized in that the polymer base material is selected from thermohardened
20 polymers or thermoplastic polymers such as polymethylmethacrylate.

16. A data carrying medium according to one of the claims 8-14,
characterized in that the dye molecules are selected from dye molecules belonging to
the coumarin class, the xanthene class or the oxazine class.

25
17. A data carrying medium according to one of the claims 8-14,
characterized in that on the surface of the fluorescent layer there is provided a
radiation-absorbing layer which is opaque to both the fluorescent radiation emitted
by the fluorescent layer and the fluorescence exciting radiation.

30
18. A data carrying medium according to one of the claims 8-14,
characterized in that the substrate has high transmissivity with regard to the
fluorescent radiation emitted by a data carrying structure.

35 19. A data carrying medium according to claim 8,
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19. A data carrying medi um accordi ng tomai m 8, characterized in

that a sequence, row or colum ot m uctures (3) conprises
one or nore reference structures ( i ich in consecutive order
répresent the value of each indivi el“ in the predeterm ned

mul til evel codwo 963fkss ' A data carryr ng medi um accor dipggyNodesdias M 8
or 17. characterized in that at the surface of the fluorescent layer (1) or
t he opaque radi ati on- absorbi ng layer (7) t e are provided optically
active structuresg (10), A datd carrying medi umaccording to
claim 20, chara cheaized rintm at spQuUenNsee; gawl 9r a:ohlmxe of tdatac canrying (Stficnies

refractive struoaompr&eﬁaﬁh&%m%éfeﬁén é Us
correspondence \% ?ﬁ%ag}gr not e ata ry| structures (?31{ietu‘%gltgaénqLﬁ?e
A data carrying YOI E’gtﬂé'ﬁbi Mmﬁvﬁ é9dezed in that the
optically active structures (10) are m crol enses part lally enbedded in a
bondi ng | ay f d over ,t fluorescent |ayer .or the opaque

radi ati on- a%gorbl ng | ayer &}% &%ﬁtﬂ'ﬂ ng @@c&e‘ml bayer (1). 23.
A data carryi ng ohetictenized tnthel atl@xetsnrfataofrﬁ:& fluohescenc tagéd orahe bﬁhdu@%diaﬂsn-
optically acti vepg 14 | ctures and -

&ihééf ?Jvfdeﬁdl?% %@t §9e.§t#q;

optical ly-geonetricall arrang una gspbndence with one or
nore data carrying structures (3). 24. A nmethod for generating a
data carrying st2lucture (A)datavadyid h@dﬁﬁﬁﬁéﬁoﬁﬁn Mﬁrzgorrprl sing a

fl uorescentyygl ay , Q c characterized by directing
a |l aser bealr%towar sezﬁﬁ'pm Mgh Henﬁﬁxo‘?ﬂe e FF{\@-‘Fﬁemﬁaser
beam accordi ng t@tﬁﬂﬁf'm@ i arranged ih anambigpousomtiespenddnice withosa oraorea
nunber of nodul cfuptis! esponding to levels in a predeterm ned
mul tilevel code, and irradiating the spot on the fluorescent |layer with the
nodul ated | aser beam thus formng a data carrying structure at this point

in the fluorescé@ |ayer, Atdat cdayiag ermediun agodingwotcliig 20| ng produced by a
her i | son haRBeie P 56 Bl bl R bSO AuRoroe

on the

nol ecul es provi dibsorbingtiinyer pravided of el fhlozsscent dydr. pOSsi bl y ot her ol ecul es,
whereby after irradiation the data carrying structure obtains by nmeans
23. A data carrying medium according to claim 8,
20 characterized in that the optically active structures are diffractive structures and
optically-geometrically arranged in unambiguous correspondence with one or more
data carrying structures.

24, A method for generating a data carrying s&ucmhad&cmhg
25 medium according to claims 8-23,
characterized by directing a laser beam towards a point on the fluorescent layer,
modulating the laser beam according to a predetermined modulation procedure
which comprises 2 number of modulation stages corresponding to levels in a prede-
termined multilevel code, and irradiating the spot on the fluorescent layer with the
30  modulated laser beam, thus forming a data carrying structure at this point in the
fluorescent layer, the data carrying structure being produced by a thermal influence
by the fluorescent layer and/or the fluorescent dye molecules provided in the
fluorescent layer and possibly other molecules, whereby after irradiation the data
carrying structure obtains by means of the modulation of the laser beam a stipulated
35  degree of quenching for the fluorescence which is emitted from this data carrying
structure when it is imradiated with fluorescence exciting radiation, the degree of
quenching for the fluorescence corresponding to the value of the datum assigned by



of the nodul ation of the |laser beam a stipul ated degree of quenching of the
fl uorescence which is enmitted fromthis data carrying structure when it is
irradiated with fluorescence exci ﬂmﬂm‘ﬁﬂlﬁﬂ“ﬂgﬂlﬁ/he degree of quenching
for the fluorescence correspondin t he datum assi gned by

t he nodul at edwosemsdssat i on of the data cdrrying structure, whPcHNOGSG00125
corresponds to the value of a specific level in the predeterm ned

mul til evel code. 25. A nmet hod according to claim?24, characterized
in that the |aser beamis_nodulated with r gard to one of the follow ng

paraneters: pul &e @gﬂldateémdmm@fﬂmmwcarwmmum wihighedagum gotresponds to
frequency in a ghoviie 6fa spaificlelelin the Redetditindd mMitiNoeILRdREI N chosen

commen- surably with the val ue of the datum which I's thereto assigned by
t he gsneratlon of the data carrying structure and which represents a
speciftic Ievel 2S. t he pr Almethodiaocoidig itd clhiy24, code.  26. : A net hod

Structure (%) ﬂﬂﬂﬂ%{iﬁ%&ﬁﬁf %éﬁf?ﬁ@ﬁ%ﬁﬁﬁ@ﬁ i e R £l )

accor di ng to cI paragneterepulse o] ede cpulsscamyi@d: or yﬂse &equnnt:pumads a

data carrying s dUEEra dfa riﬂeﬁ-llikfﬂ tvafife qg}]n}%ﬁg ? gt ral
response of the uoresc ecules In a carryirng s ructure
and detecting t @%&@%@%@%@amﬁmﬁ@ ¢ data carrying | n

a detector devi mammdlﬁmdmmaﬁdml ahe stipalatedadiktitevelebde) aced
over or unggr it, the intensity of the detected fluorescence corresponding
to the value of the dat um assi ned to the data carrying structure, which

dat um represent 26a | evel Ameth genaratingeandrdetecting o Sluorescence excitationina A
' lor escence. emza q‘“"m BB hediont EBEALYS s B e nni ch

o T o0 by o hhmteried oy iSRG Lt emupteicy s, oy ST, ol
consecutive or déight beantswaveléngth toahe speofralaesponseufithe flagrbscest/de moletulies in
II%IrEIGDE ita/EngSHE# b Gyt Weructure, and detecting the fluorescence emitted from the data
_carrying structure in a detector device at a distance from the data carrying medium
and placed over or under it, the intensity of the detected fluorescence corresponding
to the value of the datum assigned to the data carrying structure, which datum
represents a ievel in a predetermined, muitilevel code.
20
27. A method according to claim 26,
characterized by referring to the detected fluorescence emitted by a data carrying
structure to the fluorescence which is emitted by excitation of one or more reference
structures which in consecutive order represent the value of each individual level in
25  the stipulated multilevel code.
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