SECURI TY ELEMENT The invention relates to a security
el ement for a security docunent, wth said security
docunent conprising a base body consisting of a base
material, conprising a first |um nescent substance.
It is known to provide banknotes with security

el ements with | um nescent substances which are

SE@QﬁI@id‘&dELEMEmbase body or may be contained in a
dye. Said substances can be excited in a sinple way

and the emtted light can be detected, which allows a
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the banknote and can“be applied to forgeries with a

carhghiging afilstiliminesg¢antisbbstacect of the present
invention to provide a security elenment of the kind
nmenti oned above in which the known di sadvant ages are

It avinasigs to pRivide Bankiftes WigcderdriBaslehierdd dithh i cent

a high amount of security against forgery. This is

suhstancasdvhiehare @mbaddedintthe base bedymriraay ba contgined in a dye.
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valge.t hermal | y unstable at the ignition terrperature of
the base material and/or at a tenperature of 185C.
When the other |um nescent substance is excited by the
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presen st ances n be” can

mantiened sboyd i whichdhe knoanaisadantages an&sa\;m@erh&vmich lcan be
rati o of the emnmi.ssign of the fi | um, nescen

chehsed sPsly A6d ucE pflena hiathemouph it seditity Sasiosk forogy.
determ ned and can be used as a criterion for
genui neness. By using at | east one

This is achieved in accordance with the invention in such a way that a second

luminescent substance is provided, that energy is transmitted between the first
luminescent substance and the second luminescent substance, with the frequency
range of the excitation of one of the luminescent substances corresponding to the
emission frequency range of the other luminescent substance, and that the first
luminescent substance is thermally unstable at the ignition temperature of the base
material and/or at a temperature of 185°C.

When the other luminescent substance is excited by the emission of one of the
luminescent substances, the presence of both substances can be can be checked
in a very simple manner in cne step. In this process, the ratio of the emission of the
first luminescent substance to the second luminescent substance can be
determined and can be used as a criterion for genuineness. By using at least one
luminescent substance which is thermally unstable at the ignition temperature of
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| um nescent substance which is thermally unstabl e at
the ignition tenperature of | the base materi al

and/or at a tenperature of 185C, the security el enent
cannot be extracted in its entirety after burning the
banknote. Wen the second | um nescent substance is
thermal |y unstabl e, the presunption of genui neness can

tHREb SN Friatemsl and/e oM ENtaMRRbt e Jf 188°S Uikt Refity Blefhent cannot be
burned security docunent. Nbreover, the first
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s§itafbe B REDALYLRSRE: 4R oesriaibr o sl htiss an e confimes
througM practed thigfsubstiRelif &l biael adsliHg RN, RR¥Sover, the first

material. In a further devel opment of the invention it
lugrine seent sobstpagetasan be pranged sp@s tofhecynaiable agaist dcids, as a
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oft@eemicdl degradatioPssfithb ®ake ateviade in a sinple
manner a light-resisting and thermally unstable

| um nescent substance which is preferably inorganic.
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corresponds, to the em ssion frequency range of the ]
rafge the GXREANRE EYuHRg ARG coiventer itds possiple to provide in a simple

e NG R o RLAY e LPidole | OERCere STRRT R itich is
preferablyinotgamic.t hen the energy of its emssion is

usually considerably |ower than the excitation. By
exciting the up converter by nmeans of an external
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torthg sy T uBick sodde of el e it subStenpe, Witk We st
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result of which the presence of the first lumnescent
luginracent sukstanpe islan sptaamvedeasithgn the anedgy ofatscamisgion is usually

cdg{%ﬁq‘%{rg{)b@ﬁwgr tchlfa'nt tﬁ%leexclttéggrﬁ. §3? g)&é\iﬁné ?heuﬁg %oﬂ%rter by means of an
external light source it is possible to easily ensure that sufficient energy is present

for excitation of the second luminescent substance.

[n a further embodiment of the invention it can be provided that the frequency range
of the emission of the first luminescent substance is situated in the visible range, as
a result of which the presence of the first luminescent substance can be detected
easily with the naked eye insofar as a suitable light source is used for excitation.
Such light sources can be infrared laser diodes for example which be provided in

an easy and cost-effective manner, e.g. as key chains.

According to a further embodiment of the invention it can be provided that in the
second luminescent substance the emission frequency range is lower than the
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Such |ight sources can be infrared |aser diodes for
exanpl e which be provided in an easy and
cost-effective manner, e.g. as key chains. According
to a further enbodinent of the invention it can be
provided that in the second |um nescent substance the
em ssion frequency range is |ower than the 2

e@eqfsitbatf'réané@qaﬁ@é.yswﬂg@éve?u@hapwﬁ Roh08AErsHMWy a favorable

converters show a favora quantity yield, as a
quantity ik, aha chsytiof whichraufisiestsenissish oftbesecond luminescent

lum n en subst ance can be .ensured even, when usi ng
sulthRCE 680 ke, 18U 8 8580 S TSI S0 G e the

invention it can be provided that the first

| um nescent substance and the second | um nescent

Insa Bathaidevelaprpentsafitbe inventiopritcan be provided thattthe firsts

b5t shbstbicd b g icnBy rpniieBHl F Bl ple Frgsent ina
pregietarthihalbleTat6 ofd a sedlilt 8NERichIhe vaksl obtheferhibsidiest the first
criterion for genui neness. According to another

lugipestent substancado the emissien of thesseaandiupuneraent Rubstance is
ugséﬁc[é% a fafRfbE g,lﬁteﬁgﬂ%ll @%ﬁ.ﬂ{‘lgﬁegé. rst |um nescent

ance an Sec umnescent substance, and
that a second section nerely conprises the first
| um npescent = substance. The presence of the substances

ApeprHing oanqteesembadimend aldheiinventiphdran ke prasided that a first

SN e dhE RSt 1Brmircdteht é‘uﬁ&hh@é 'aﬂ?'thé '%8[:8?@ luminescent
connecti'on it can be provided rn a farther “dével opnen

suifstare, iamdethat asetbad sectidrhimedely oomprisestthelfiyst luminescent

onpris t he second | unm nescent, subst ance, by neans .
sufRTRige Thet MEsPase Bl (reutsecaRin the poelamsan fhis higetermined
iffl A elelpiatl i with sinple
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security docunment with a security elenent as

scribed.abqve. The security_dgcunent has th . .
In Y ADGELSR e Bebravied il LB ey laPBRRateo! theripyention that a
thir® $@B1ibe Pdrdlyl dithprisd 9heSsdcend IPmiddscBAt sitsstafe, by means of
security el ement as described :
which the forgery of the security element is made even more difficult in combination

with simple verifiability.

The invention relates further to a security document with a security element as

described above.
The security document has the advantages described for the security element.

The invention further relates to a printing ink for a security element as described
above, with the security element being applicable onto a security document with a
base body made of a base material, comprising a first luminescent substance.

It is a further object of the invention to provide a printing ink of the kind mentioned
above with which the security element can be produced in a simply manner.
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above, with the security el ement being applicable onto
a security docunent with a base body nmade of a base
material, conprising a first |um nescent substance. It
is a further object of the invention to provide a
printing ink of the kind nentioned above wi th which
the security el enment can be produced in a sinply

THRYB &ichievedilih accordapiteavititHenineenisrt et Bisetohfl duminescent
invention in that a second | um nescent substance is

spbganeeés pravideds that@nargy HaRsrissien issprevideddeatween the first

pifiehisianpstHBRETe SHERUTREREREnt BaRER dyith ing exciation

freqa@@cgpfarg@a)qunet srethbuamirsseent s@b&tah@és:mrrespondmg to the
corres Ing to the em ssion frequenc range o

EFFRPN rear ARG EBNYesefifbe Atherdumingsaenh subsianees, sﬂnd that the first
Idﬁ%?@&ﬂ%ﬁs%ﬁ@%& aﬁltyhljﬁé@élalf aHrI ﬁf\B{'xefe g;e?aﬂurei of the base

I gni ontenperature r|a

miztenie ramiddoreatef tehBsdraturbict 188a8s to the advant age t hat
the security el ement can be produced easily in one
printing process. The invention further relates to a

TgEtIPQG’S fd)#h §6JJr¥é¢’?§/ﬂég?h@§8n¥ﬂ%%?%ﬁeﬁpégﬁbew8duced easily in one

a secur ocure a securi
pehtargeptocessnpri sing a first | um nescent substance,
with the first |um nescent substance bei ng excited by
means of a light source. It is known to excite

Tﬁ@ Ventibn gl ﬁﬂ@rnﬁe‘f‘atbg 1 Q%Q%%Sfomém?trfgotﬁbadéhumenc?ss and/or the

| um nescent substances and to dete eemt
qualgy of aBesudtysdabranerigeitue sespatyt elemenbatompriging a first

BB SHba BN (TR e B RIS e Ch i baiehgRea by

mieafb S avRjht oumdel h known net hods det ecti ng such
banknotes” as genuine. It is the object of the present

invention to provide a nethod of the kind nentioned
BN o AL 0y B s BERARRS E8 BB Bhpmgocont
sutladcdy aMd tegstect the eMmMddight! The aisadoastagebas aspect is that
such luminescent substances can be extracted after burning the banknotes and can
be applied to forgeries of a higher value, with known methods detecting such
banknotes as genuine.

It is the object of the present invention to provide a method of the kind mentioned
above in which the known disadvantages are avoided, with which a simple and
rapid check can be performed and a high security from forgery can be ensured.

This is achieved in accordance with the invention in such a way that a second
luminescent substance is excited by the emission of the first luminescent
substance, and that the ratio of the emission of the first luminescent substance to
the emission of the second luminescent substance is determined.



This is achieved in accordance with the invention in
such a way that a second |um nescent substance is
excited by the enmission of the first |um nescent
substance, and that the ratio of the em ssion of the
first lum nescent substance to the eni ssion of the
second | um nescent substance is determned. 4 This

Thl%ﬁ@édé & HeadwhirRagadmattinfie éﬁ‘uéd’t&h Sfrbﬁé bpfhé)ﬁmqnsSéHnt
[ um nescent substances the other

submanee&tmt otbebof thedumingsaent substanaes Is emtep; witbribe presence of

offheesbtends S Bu T belrthranabingt bABECARERR 4T el manner. By
d@ferﬁmng ifhep ﬁét%ﬂﬁeté?ﬁisélbhsdf thé' st aaRitscBAPSIRIgScE ® the
em ssion of the second | um nescent subst ance, an

eml@n eftie sgaongrlumingssent gubstanesican additipnaherierdon fare

i nvention. i l.ained in closer detail by reference
g%@“‘ﬁﬁéégﬁ@l %leﬁgddr awi ngs show ng an enbodi nent,
wherein: Fig. 1 shows a top view of a security

docunent in accordance with the invention; Fig
Thedwentine i prplaingd ipfclesar detaikby refnrm@dhe%mdrawmgs

s%ﬁ\ﬁ@gtﬁ?e,ﬁﬁ% r{‘ént &keidigd: Fig. 3 shows the emission

e Seco UM NesScant substance when the same is
excited Fig. 4 shows the em ssion of the second
nescent subst ance when the first | um nescent
F@u SeMeSeR fap wigk @laiSeqtrly decymeRs inaseidaneswih the invention;
security docunent 5 with a security element 1. The
security docunent 5 conprises a base body 51 nmade of a
Figa@eshomisetheamisSioa ofdike firsttymihesgerhsulistance when the same is
banknote, a chipcard, a docunment or the like for
EX&fpl e, with the base material being especially
paper, cardboard, plastic or cotton. In other
enbodi ments, the base nmaterial can al so be a conposite
FigaBahioaJs the Emeissieowfithe setemkumihescerdrsubstancefwhan the same is

Lim nescent substance and a second
exc

Fig. 4 shows the emission of the second luminescent substance when the first

luminescent substance is excited.

Fig. 1 shows a top view of a security document 5 with a security element 1. The
security document & comprises a base body 51 made of a base material. The
security document 5 can be a banknote, a chipcard, a document or the like for
example, with the base material being especially paper, cardboard, plastic or
cotton. In other embodiments, the base material can also be a composite material.
The security element 1 comprises a first luminescent substance and a second
luminescent substance, with energy transmission being provided between the first
luminescent substance and the second luminescent substance, with the excitation
frequency range of one of the luminescent substances corresponding to the
emission frequency range of the other of the luminescent substances. In this
process, one of the luminescent substances is excited by the emission of the other
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| um nescent substance, with energy transm ssion being
provi ded between the first |um nescent substance and
t he second | um nescent substance, with the excitation
frequency range of one of the |um nescent substances

corresponding to the em ssion frequency range of the
ot her of the | um nescent substances. In this process,
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em ssion of the other 5 | um nescent substances. Both
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em ssi on e Secon um nescent substance. The
| um nescent substances can be excited in a frequency
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le8$ tidh 10%, mdre prefeabgtissSthain 5%he thesstanwideh iofithe overlapping
and/or at a tenperature of 185C. Thermally unstable

IARPEHI n t he

The first luminescent substance is thermally unstable at an ignition temperature of
the base material and/or at a temperature of 185°C. Thermally unstable within the
terms of the invention means that a chemical or physical conversion of the
luminescent substance occurs, so that the luminescent properties are lost, or they
change to such an extent that the change can be checked by a detector and the
security document 5 can be sorted out. The ignition temperature is the lowest
temperature at which the base material is excited to burn. For a security document
5 with a base material made of paper, the ignition temperature usually lies between
185°C and 360°C.

Luminescent substances can be made of organic or inorganic materials, with
organic materials often being thermally unstable, but come with the disadvantage
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terns of the invention nmeans that a chem cal or

physi cal conversion of the | um nescent substance
occurs, so that the lum nescent properties are |ost,
or they change to such an extent that the change can
be checked by a detector and the security docunent 5
can be sorted out. The ignition tenperature is the

tHARSY ard ﬁ@ﬂf@m&éé‘,@ta@ﬂ anBizrd unBEitAsE Svitfivue hh?'reéﬁectlve security
excited to bum For a security docunment 5 with base
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Irlgﬁu"’}(ad C@%Egﬁ?@%ﬁﬁﬁg&a&eg@ (s:(ﬁ’i"g irﬁ 3r§r?%}y srltﬂén pﬁesﬁf %Qr% be extracted after
bmaﬂ@g bpite sadurily des@mBhe materials often being
thermal |y unstable, but conme with the di sadvantage 6

that they are not |light-resistant and are unsuitable

e W A3 S5t TR RSP TaBY o can o

highghthan the e@itatien freqiieAty rdarjed mh%@écﬁfde@hlﬁg@rﬁup converter in
thermal |y stable and can be extracted after urnin

this case 1530 Wp; qowvaaeu iseProvided thﬂélrﬁdg@lraﬁscsnbsabstance a thermally
uhé’tﬁbgeeéﬁcﬁpgrﬁ eﬁ'lch a%? g‘r’]ﬁ? F)chﬁd‘é?cy range

can REMELE equency range,
wth this concernlng an up converter in this case. If

an up converter is provided the first |um nescent o
Kegwsiumeqnvestars Bana el |9W qQuastibpyielda vehich @«,why asitengrexcitation is
I
f Vrgﬁgﬁloggvé}gtggc%ﬂs%é {/é%g?éﬁ\)’émﬁﬁéjrhsny&?aﬂe ‘éﬂ'ng Bﬁﬁfé%ﬁbéars to be

advaritageoumwhen tlneqacmrugl dlementitis almangedsm a.lct'eapmytthmmhe
to be

intensity of .the e 0 S
Ira SO HGIBR ST IR ARG HIOEGR i S5 CBRLHAINeSCRIEt sybstangaeorresponds
to tReFtdUeh YR ?n#eﬂ@? tHer@m (ffsr EWréﬁUﬂﬁ‘légcehhgubstance The up
excitation’ o e second | um nescent substanc
carviertes pande excitedhett highuptengity hygneaxﬁs ohan ex’teraaldrghbsource as

o i ST A R o ot LMLy B Gt o

thlel HEbn8 b scaht subdtased Whith odH B8 nfeasdbdd Gepnt
em ssion is achieved in order to ensure an em ssi on of

t he second | um nescent substance which can be neasured
V\/\%che emission frequency range of the first luminescent substance lies in the
visible range, the emission can be detected with the naked eye. in the case of an
up converter, the excitation can be made by means of an IR laser diode which can
be provided in a simple and cost-effective way. The population at large can thus be
provided with a means to check the genuineness of a security document 5 in a

simple and rapid manner.

Down converters usually have a higher quantity yield than up converters, which is
why it seems to be advantageous when the emission frequency range of the

second luminescent substance is lower than the excitation frequency range.

An additional security feature is formed when the first luminescent substance and
the second luminescent substance are presented at a predeterminable ratio. The
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When the em ssion frequency range of the first

| um nescent substance lies in the visible range, the
em ssion can be detected with the naked eye. In the
case of an up converter, the excitation can be nmade
by means of an IR laser diode which can be provided
in a sinple and cost-effective way. The popul ati on at

ratey &eché%rm%eféﬁ diehe BFAVIRREseehsihsiBREEStd meféiﬁi@,g.ohftﬁf the

genui neness of a security docunent 5 in a sinple and
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Theseeuity glement & das Gearenges #hswdiea waysthat adirsiceogat! 1
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alseeordiregibAN 2athetfitgt hinivdsdeniEOBSBAOE, SitPa tIRRT Radion Y Benerely
em ssion of the second | uninescent substance can be

theegacondiuminggoent swestanee.cSuh ageaetityralement 11s shewn in Fig. 1.
@Eg%glg)%srtﬂteoém'%‘élo (?598“1” gétq mﬁﬂ?c@ﬁ’?‘&%ﬁ@taﬁc‘:@ﬁﬁﬁﬁ‘aﬁ\ﬁg excitation. It
y

I e arrange n suc

carhbt s@eﬁlthat theastpeehfration opthesfirst lUnsinésdatit sbbmaneeasa not
subst ance .and. t he second | um nescent subst ance,

Kegseshimtheibistration from defhtos dghk - !&U @gfg}yg‘%theamlssmn of

th debohdl IEFdRehEs (BlEh dhnﬁ%ﬁ%geqaﬁ ms&tsegn that the
cdncen&agon f mmwcdﬂcélummescnm sobstaneefdecsdadasnin nies dlﬂinstratlon

fromdne S B Nighin Fsr 4 SIOWS the miskianca B 05388 luhescent
SLlhb%té}%e eengi éﬂéu%aii%ﬂ 6f'tﬁﬁ?nrétﬁuhﬂ%sbbh#éﬁﬁs‘i‘én?(%‘ ELrﬁi%Q?on only
eft to he em ssi on

ows'rrdthaﬁrshm@nﬂ 13dm mdnbethdumlngﬁomkseb(sianaes are plesent. As a
ncentration of the s

h h
refiflof B FMiBractBb o e iR A m s Eont Sl e o& 23 Fid Sespnd
Iuﬁ'i’l‘i’é‘%dfefﬁi‘iE shﬁétbnb@ 4 RRYH séthtrity bf the ﬁecﬁﬂg)’\éoémﬁeﬁﬁrérﬁ'fefgery is

of the second | um neéscent substance ring excitation
aglfievask first |umi nescent substance. Emission only

A different concentration of the first luminescent substance and/or the second
luminescent substance can be achieved for example by means of different line
widths and/or line spacing in the first region 11, the second region 12 and/or the
third region 13. Itis also possible to achieve the formation of barcodes by a

respective arrangement of the regions 11, 12, 13.

In other embodiments of the security element 1 in accordance with the invention, it
is possible to provide only the first region 11, the first region 11 and the second
region 12, or the first region 11 and the third region 13.

In a method for verifying the genuineness and/or quality of the security document 5
with the security element 1, it is possible to use one, two or even all three
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occurs in the first region 11 in which both

| um nescent substances are present. As a result of
this interaction of the first |um nescent substance
and the second | um nescent substance, a high security
of the security docunent fromforgery is achieved. A
different concentration of the first |um nescent
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I n other embodinents of "the security element 1 in

thigedicdance with the invention, it is possible to
provide only the first region 11, the first region 11
and the second region 12, or the first region 11 and
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also be arranged as an adhesive film, as a component of a hologram, or as a strip

element or the like.

In addition to the first luminescent substance and the second luminescent
substance, the security element 1 can comprise further security features such as a

further luminescent substance.
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3. A security element (1) according to claim 1 or 2, characterized in that the
concentration of the first luminescent substance increases in one direction.

4. A security element (1)} according to claim 1, 2 or 3, characterized in that a
third region (13) comprises merely the second luminescent substance.

5. A security element (1) according to one of the claims 1 to 4, characterized in

that the emission frequency range is higher in the first luminescent substance
than the excitation frequency range.
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