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

SENORIP ELEMERNT base body or may be contained in a

dye. Said substances can be excited in a sinple way
and the emtted |ight can be detected, which allows a

T Bcnicht BB 0 Bty el ok FBE A HockmeNt with said
sebufity Rt LATEnt rEa bage Birly eofisistingest doyaduimzitévial,
t he banknote and can be applied to forgeries with a

compyiséng afisstieminescest sykstangect of the present
invention to provide a security elenment of the kind
nmenti oned above in which the known di sadvant ages are

It i8\kpiodedto prbiicle emknbtes witle skegritgatementwitiviuminestént
a high ampunt of security agai nsbﬂfor ry. This

sugtanece whieh areemedeed i the bate bager M b%ce@t@!%ns%.ﬂ in a dye.
Seffyblahot SERSBLUTIRENRRe BHDSIIFG o B MhEsh o
detected.osbiehtallowss eheck fandenbmeness tol beyerfoesedraasily. The

_Supstance, with the frequen range of the excitation
SAOvaIB LS RS PeGhieriaah By S aese LB Senant syBRtRnGES can be
exlrafted Bairih HeSeiote pRZANYe AEI Gorde B il Bigher
value.t hermal |y unstable at the ignition tenperature of

the base material and/or at a tenperature of 185C.

Wien the other |unm nescent substance is excited by the
It i8Thé Sbjtet of tHé“ﬁrr?%feni mQenticimdBEfY a S8BGfiHement BEthe kind

presence of both substances can be can be checked in

mentioney atiavel in whicl ¢he known ¢lisadyantagestaresaveidech ¢hich gan be
io of.th i S5 th ' | uni
cnbfiked ety 250 FRISTCARE A hidvAmelibldtseiBl 08  toroqry

determ ned and can be used as a criterion for

genui neness. By using at |east one  |um nescent
his issachieredni adeordanaecwitia the investiamireseeh amey hat ajsegond

lurhfHEREEAE éﬁbesté)rﬁce 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 simpie manner in one 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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the base material and/or at a tenperature of 185C, the
security elenment cannot be extracted inits entirety
after burning the banknote. Wen the second

| um nescent substance is thermally unstable, the
presunpti on of genui neness can be confirnmed through
proof of this substance in a burned security docunent.

theVBESE YitdteriaiNghd/bF &ta téddﬁ?zn@ﬁ?r@%fﬁ %ﬂ@?tt@g@cmg gléfh'lent cannot be

arranged so as to be unstable agai nst aci ds, a )
extrastedtindls emtirety aftes buirnipg the banksetentVhamthessroondduminescent

suBSaRch 3 Fisthafy Sstdhid e P8fmBliof oF B8Rl FBhess can be confimed
thidayR | ResEST thRf sUbdeandwviid ba@medt sexafitp@odurAght] 8brebaér, the first

the em ssion frequency range is higher in the first
luminesaericuhstanasseambe arengedise as tybe Hogtableagaingt agids, as a

e fE BN T Rl Dot By GENE dind Seingl Blen i no case
of bluhenitaldeyradafidreof thel besecmateralbst ance which is

preferably 1 norganic. According to a further

enbodi ment of the invention it can be provided that
B BRSO bGPt £t B8y b B8

freiquen oy range Brivghafintthe fitstleminescenesussiancaithanathedrequency
wth the first um hescent substance exci.t,i ng the, |, .
range ehihe %ﬁ'tﬁgg'&eéh’ usingsan, He conyertertis possible to provide in a simple

mé%r%ﬁﬂ%ﬁéﬁﬁ%ﬁﬁﬂﬁﬁeﬁrﬁal%ﬁﬁ ﬁ%ﬁﬁﬁﬁﬁ@écgnf ngl?’sthﬁé‘e which is

energy o ssion I s usua consi derably | ower
prefeeably reorgawict at i on. By exciting the up converter by
means of an external |ight source it is possible to
easily ensure that sufficient energy is present for

Acgémiﬁ@id Qg%ﬂﬁert ERbS8REN df YRS REREBH it%&?ﬁﬁégﬁ@vidéd‘ that the

urt her enbodi nent of the invention it can be provided

freqhancy renger eftherexyitation of thef sedendduimingspenb substance cetresponds
to ERRAGE aBHBRLRR e 4Pl AT Bk wit e et
lurhin@sBESTCARIHst s éaNiey TrRNsddndTlRfietentagbstdnyé.tIPtHe first

naked eye insofar as a suitable |light source is used
luminesesrl sulistante is suckp cogyerterothenchecenergy of its earisgion is usually

oo 3Bl 2 5 B R iy ks o an

exterAalriight sotircedt fsupdsiitile atreadilyrensurefthahsufficieaténhengyiis present
can_be provided that in the second | um nescent

fOfﬁ]?@étﬁH% ef thessegangsiuptingscant sHestapgge i s | ower than

e

In 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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2 excitation frequency range. Such conventional down
converters show a favorable quantity yield, as a
result of which sufficient em ssion of the second
| um nescent substance can be ensured even when using
an up converter. In a further devel opnent of the
invention it can be provided that the first
. - ) |
xGHAIcHER ERnc a8 ol Renletiotal D UTBRBRS flow a favorable
quantitysyi¢lt, aé awesul of mhichesufbicient emméssion etihersesiondHegminescent
Ei rst |U:E nescent substance to the em ssion of the
subsiapg PiiRsSASUIRE QVSAWRENL Using an iR oavener: ¢ her
criterion for genuineness. According to another
enbodi nent of the invention it can be provided that a
In pifudher dexslopmenbabthedavention it cas bel provideddbat the first

RS AR B0 B a5 sEURBBRBGe oPekhrt n o
prédeteAAmEBIY rativl BS baresalt of WhidH 8120866 ofithd Bmission bhtkefirst
in the sections can thus be determ ned very easil

lurpingseent ssbstanae tedtha enissiontaf the seeend mminﬁsewtssub%tance is
ecti | b C A in a further devel oprent
usgﬁgghagfdlrﬁf\}é:qhtegﬁﬁ[ﬁgggéﬂl\‘m{e ﬂggﬁ'l secti gn mer el yV P

conpri ses the second | um nescent substance, by neans
of which the forgery of the security elenent js

d
Acsortingrin angiher epiiadimantehibrerayenien icem beirrpyided ‘that a first
sedfidn Ebﬁl@?ig% the ﬁ?&?ldrﬁiﬁ%%érﬂ%db%kﬁ‘fc%%ﬁ&fh@?écohﬁ I@minescent
securit ocument w a security el ement” as
substaacepand tHat\eesecting seetionimegreliocomprises e filskluminescent
es described for the securit

dvant J t. T ,
sugﬁ%ggef“g'aﬁ PlrRsanee ¢fdhesubstancas gt ha %/%@Pﬁgfbgn&h%%% determined
veRPEail!ahLATBEsRY 48 SELIAY orifetife, W th the

ecurrty e nt being applicable onto a security
docunment with a base body nade of a base materi al,

in i Bhapefrat cn Be rbvidRdaR & hrhen dpralaptment ob fhetipystion that a
thitd Kectiont msrégkg%ﬁabb W& dec léﬁni%&éb%u%téﬂ%@, by means of

security e nt ‘can be produc I'n a sinply manner. o
whith the forganyiof thel security elerdantie madé evar moereddifficult in pombination

with Gl V&b UM nescent

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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substance is provided, that energy transmssion is
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 | um nescent substances, and that the first

This /gl PR inHHRBFHHR With fﬁbefn"\FBhildn ot Bl R cehd aiminescent

Ignition tenperature of the base material and/or at a
substapee is pravided, 13si@nergy ranseission is providedbetwgentthafirst

sl b PRGN S5\ g enctatr

freﬁabh@yi ré:qe Sesnd ¥f the lhhm&@m BEPSBAcES 86 @EsfdIRling to the
quality of a securltéI docunent with a security

enussme fequepay rangengf terather luminescans suhstangesi @mtﬂwat the first

ol MRG58 n e Ao RSB GH B b

matefalr and/ophtatdthperdtuieasfit88°cs whi ch contain
| um nescent substances and to detect the emtted

light. The di sadvant ageous aspect is that such
: _ ;

This o081 Bk a8VR08 1t 8RBTSR Lol bEiroBlGad Blsiy in one
printigdpproosalsue, w th known net hods detecting such

banknotes as genuine. It is the object of the present

invention to provide a method of the ki nd menti oned
Th@ﬁﬂ%@nﬂ}dﬁ fﬂ?ﬂw‘éprétg‘%sktﬂoé"ﬁleﬂ‘l g:‘('%h I"Y\Y AbAESh and/or the

Wt Ich a sinple and rapl che eper or med
quality of shsepurite daocument withhaf snogmtwebmerﬁecmnpusmg.a firshi s

i s achieved,in accor e Wwth the invention in su
i BERS b startsn it e el niescant sUbEANRE Belih S4EHRGy
médi & AshtYourée t he first lum nescent substance, and

that the"ratio of the em ssion of the first

| um nescent substance to the em ssi on of the second

i B8t BRI b SRR T G scon
subst&hBes anatto d%t&attﬁél @ﬁﬁtté@ fRgh. Teic d?éadmtéq{éﬁdseéﬁﬁ%t is that

substances is excited, wth the presence

sugh lumineseent sipstangesamie eaﬁa@ﬂed affer paimigg dhe brekinetgs and can
beaapspllggltg f&%@ﬂgg of %yhlgher 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.



determining the ratio of the em ssion of the first

| um nescent substance to the em ssion of the second

| um nescent substance, an additional criterion for

genui neness is provided. The invention is explained in

cl oser detail by reference to the enclosing draw ngs

showi ng an enbodi ment, wherein: Fig. 1 shows a top
Thid Fé‘éldgfto the savém*a ‘iﬁ’ét%ﬁ‘iﬁ% ehilsSi6A ©f 8RB thé IuminBScent

I nvention; sh ows e emssion of the first
substanoces d:lmmttmnlmsﬁtlmhmnmbscentrwbstamesss emted adth theqaresence of

bofh BUSHRR eSS It ang capabieds bRt HeaEE 1 Ligale pranner. By
deféﬁ‘rﬁﬁlhgrthéfraﬁé‘Sf ﬁ‘%cé’fﬁﬁssid%ﬂﬁécfﬁ.ﬂtlu ﬁhﬂiééc%ﬂ@ 8u Mé!ﬁﬁcé fethe

|rs | um nescent substance is excited SNOows

emissiop of thevse¢ond kisynesegnt gubstanee, an wdﬂrtloaag@rctt@rlpwor

ecurity docunent 5 conprises a base
geﬁh@'&?\g%s#aaé)vgqecg base material. The security
docunment 5 can be a banknote, a chipcard, a docunent
or the like for exanple, with the base material being

Thedpeentian is explained imelaseedetail hysefarenes to the erslosing drawings

sh§o Sigmc{ﬁgms,wﬁé}énbase material can also be a

rial e security elenment 1 conprises
a first lum nescent substance and a second
| um nescent substance, with energy transm ssiq gsln
Figyrloshoyesi agep wisvn of AsecHfity doquimertde @gaer "E?t"‘é!ﬂ‘t gentlon
the second | um nescent substance, with the excitation
frequency range of one of the | um nescent substances
Fig: @ shapothe emigsion bfthedirstisiminescen sabstancavgernthet dame is
thﬁr of the lum nescent substances. In this process,
eXgHd.of the | uninescent substances is excited by the
em ssion of the other 5 | um nescent substances. Both
| um nescent substances can be excited by the
Figexacshaws the efissiorebf/thersecondtibminascentsalastance bdeartbesame is
reans of an external |ight source. The security
exg¥ nt 1 can be arranged in such a way that the
second | umi nescent substance is excited by the
em ssion of the first | um nescent
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 5 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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substance, or also that the first |um nescent
substance is excited by the em ssion of the second

| um nescent substance. The | um nescent substances can
be excited in a frequency range which |lies about a
frequency with maxi num energy yield. Wthin the terns
of the invention, the frequency range corresponds to

|uﬁmih‘és&8%ﬂb%@éﬁdégﬂ§%m RihinbséetaRbekiices dan Kexded by the

yi el'd corresponds to a predeterm nable percentage rate
excitatidneofrmerety onerf thy lunginescentiaubistancesgremerns of apexternal

B TS 8o e ecDhyeRaeht L SaR it RER fickls yhARAt the second
lurhin@8EERICYL ISR is BiRited DYyt RONIESIDA Of the filst Idrhinggcanty
ranges is given when there is an overlap of the

substegceneyalsathrithe firstiumingsseabsybyanee 15 expiledHthe emission of

t“%%%%“ﬂagg‘%{ggﬁb%@n:;ggm ){:/l: Ieildaij\r)ahtrﬁgeous when
the distance of the two frequencies with the maxi num

energy yield is less than 25% preferably |ess than,
Thedymingsicenp sebaRees Car b8 axeiad Ha frequepcy sange whifiies about a

freg&gépgmmﬁ%hﬁipﬂjrﬂ%nef‘@?ﬂiﬁl& ggfﬂ'lif':itﬁéierlrﬁ%f“ﬁ%%%ntion. the

nce 1's er mal e at an ignition
fregaeney eangeecorrespgdnelsttedke techmically rmeaniogfulrarge where the energy

.tenperature of 185C. Therpplly unst abl ithin the
Vield FRTeBPOIGRLI0 4 PERREORT HEBIRPYIGRT2geCRIE LI 'Grximum energy
ISP BRET P Bo b B g BRHU aprcilylrger

tham 20%e\ hecdameg alscoapplies tartheemission firequehey cangeyd hean

CORZAPHRAGHHR SN (SAUPREY Faes SRR BERIEE A Ubrab of the

fre'(ﬁ@ﬁé& raf R Witk preferdbly BhutR H‘re’qﬁ?n@%%ﬁfyiﬁ@tvgfﬂﬁiehmgxikr)num energy

cited t'o bum 'For a Security docunment ase
yieldirethieadveriepping rangee it is eispecighy advantagapes whendhe distance of

usually lies be en__185C and 360C . Luym
tne S treueaSis Vit Renax i Bigrai il (1B RFER8%. preferably
ledSthahi /1%, mété PreferdbiicssThar 5P b tHe fotdl wigihnef the overlapping
thermal |y unstable, but conme with the di sadvantage 6

ramgeat they are not light-resistant and are unsuitable
W t hout any respective security neasures for security
document s such as banknotes which are subjected to

THel firBt 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 bum. 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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In contrast, nost inorganic materials are thermally
stabl e and can be extracted after burning of the
security docunment. In the case of the first

| um nescent substance, the emi ssion frequency range
can be higher than the excitation frequency range,
With this concerning an up converter in this case. If

théﬁgé’f aké Hﬁﬁfdrﬁfrehét t%‘ﬁ'ddé?@ Jri%@utéb!’e%ltﬁdm‘dﬂﬁsrégﬁéctwe security

ance, a thernma unst ab [ t-resi st ant

measures air semrlt;adwwneletsmwhlaseblanmm p:fbaﬂe\mwed to light.

A T AT R pe——

burhBFkie/ seéuritp @oRliremeon. It appears to be
advant ageous en the security elenent 1 is arranged

in such a way that the frequency range of the

o 55 P e Vo U 55 APPSR g an

hl% thar He budiiatiopdrjusheh) TAGE, ew.tﬂ hﬂs goncemineean ap cmverter in
e excited with high intensity ans of an_externa

thigicgre- K gnrueconyerted is @mut{edﬁhq,\ﬁnsgWnynggﬁqnt@ugﬁ{ance athermally
un§HE78 BAY 1ighr ASENE el cdRledsAy BRSHRGR. omi ssi on of

scent su can be nmeasured
wel | . Wien the em ssion frequency range of the first

| um nescent substance lies jn teﬂ vi si.bl e ran €. .. .

KNewirsup GAnKerenschayera [ameauantty yield, wat@E @% ﬁowexc'tatlon is
f

"e@@ﬁ%e @n%ﬂ% d’@alﬁ%%‘ ?éée;?écélvbgﬁe\f\lﬁ Epcan Tbrgfgt é%ﬂégars to be
adwanmgeonplvmmwnbj élemiéntd in@yrantied ipspcha way that the

| ar ecanth [ W th nmean t
fregRtioy s obihe-scBlioh of ik, serabeflufinescent sfifisiatcs Agmesponds

I

to P hBalBK fangs aﬂgﬁﬁyﬁ%ﬁﬁé’rﬁ%’f‘ﬁ@tm’?ﬁgﬁzﬁ Jdaksiico. The up

cogeener ¢an be eadmmgdngls intesity Ibgerrmanss:rfcam exteqm tight source, as
ranﬂe of .the uni nesce

a i of Wi sBEIN aPISHB S FORENGH 1N RS JaIT Ui A emission of

thé §éét5rhd MimiRaseermt substRicBRehish eantﬂeemfebeﬁied wal.nescent
substance and the second | um nescent substance are

presented at a predeterm nable ratio. The 7 ratio of

WG 0 ool e it B2 Pl DS B058ah 55 e

visisib eang & atle emkblohhfarf 5¢ Hetdeead @it ehe hakad@ye. 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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by the respective quantities of the | um nescent

subst ances. The security elenent 1 can be arranged in
such a way that a first range 11 conprises the first
| um nescent substance and the second | um nescent
substance, a second region 12 the first |um nescent
substance, and a third region 13 nerely the second

ratid\6f w\%saﬂrsfsuoﬂmhérfﬁa luRlitdscant SGhsthhie © maeawgsuorsof the

shown in Fig. 1. Fig. 2 shows the em ssion of

setond lumineseentcaistandestambe detarmined,twitheths redio; bmng determined

oy R RERERE iR e FROGRTRarEBubratfe. | o in ine

illustration fromleft to right. Fig. 3 shows the

em ssion of the second | um nescent subst ance duri ng
Thetsecafity elemesi 1 ¢an baamangeddn sugh e waythal afirshiange “th

cofryB 56 R BRBBES My M B3R, SBEIPR A oS pmance,

a $evondregidnotR tHe firlstlunsinesceritwubstwenand authirt aagien 13 merely
during excitation of the fi rst | um nescent subs an
hmrblﬁ Fig. 1.

th%ﬁe@mcbwnanewerﬁéyeﬁ?nce BHeh @ sequrifeglement 1 is$
F@? %‘hhé) éﬁ%&oﬁHPgﬁfﬁgm{@r S rﬁ%ﬁBEtarrﬁé o%rm?i&uéimtatlon It

eract| on um nescent substance
canrbe $den ﬂmmejoomcantmmnmﬁthe fitst fuminescanhsiyistamea isi not

LA WAL i
th%EQ&S evegagééﬂt shB.e,t mg b Raassht It %HH%E&] hafthe

e ac or exarrp ans of different |1ne
comcelutrmlmndf/the deicoad émmemenhsummwe decneagesin th, illusteation

hi.rd
frog 85 (45 the ot I8 8hawe e bBiiFsien S i séind ymliigspent
suBstah@é Qﬁﬁhb‘@(sﬁéf S Bﬁﬂ‘%nﬁrst)fun‘ilhésé&ﬁ'si}%tahbe Erissisn only

I'n other embodinments of the security element 1 in
ocadrsondbe fiestwegiont Hein whishtbosi Juminescentsibstanaestase present. As a

rofE 4 BRRO oL it GRifiPscehn shifiench e 2o

lurhitesb8ht shbstandd) allfigh Isecarityadfing sbeurityeldcumera fiome forgery is
a‘nw neness and/ or quality of the security docunment 5
ac

evRdt he security element 1, it is possibie to use
one, two or even all three 8 em ssions according to
Figs. 2 to 4. Mreover, the first |um nescent

A gifferdrarofacemnation 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. It is 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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be excited by neans of a light source and the ratio of
the em ssion of the first |um nescent substance to
the em ssion of the second | um nescent substance can
be determ ned. Security fromforgery can be inproved
even further by considering this ratio. The security
elenent 1 can sinply be produced in a printing step

enYiQﬁBn@ BlcBbidivh td‘lklgsl 3 t&'9e Morbowet, tranfirst mnteb@eﬁtl substance can
| um nescent substance and the second | um nescen

besansited ygneans pha light sewice@ng\ibe ratio @étf@pmﬁl%p&thedﬁrst

{
rffpstofthbeba, B BdaRa e srEofE ninthttht dbstance can
besdiisimingd. S8eeuritydrcth Yorgess € benmppaverpevamfurtiier Gyconsidering
the security el ement because thus the finding of

thig fiaied substances is made nore difficult for forgers.
Especially when wusing an up converter it is possible
by providing the up converter as an externally

Thexsecusity slebsdrd ricear$imply beqn'udud:ed il @pantmg step when gviating ink

fficient qualjity of the se e 1 eve
s Uped whigh,cprBriEen heiPbimInes Gt Subs érﬂdn giReRanges
IuHQfHe%EeﬁH A& iabl e detection. The security el ement
can be rea |zed by printing in a sinple and

cost-effective nanner as a result of the | ow
concentrations. . Moreo verEeH} i ce Qf

S EERer BI9GR DAF ARROATALE 1o raeHEnG R el ekt agpinst forgery
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m@nebapf@santam Iaw coficeptrations Inﬁhemcant;oalpm&!mbe@ause thus the

find it 7 BfSe SUbAEnges s mBdELAMCUl OBt E° EabSeialy when
usfRCamdplconvBreER Y po@iﬂéttﬁﬁﬁn@mfdirﬁq?tr&e@p' E:bh\)/emér&éﬁ?ah ekternally

can conprise further securlty ures such
extited Rubstanae of thecsecuily stement. 1 tp aghieygsa suffi cmt quallty of the

S 4 TR L5 s oy s

whic 8lievs Paliable detertion"Bhe sealrity el@mignt $icapg b fealizéd by printing

| um nescent substance, characterized in that a second
in a simple and cost-effective manner as a result of the low concentrations.
Moreover, the choice of a low concentration can make the finding of the security
feature by a forger more difficult. In other embodiments, the security element 1 can
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.



| um nescent substance is provided, that energy is
transmtted between the first |um nescent substance
and the 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 other of the |um nescent substances, and
cUlAIMs:the first lum nescent substance is thermally
unstable at the ignition tenperature of the base
material and/or at a tenperature of 185C. 2. A

harstedrfty BIFRant(hh ot REEURY obBufefth By, with said sequrity

hi gldeeuhient g@) édrhﬁﬁsmg@ W@dﬁiy @i onsigting ofa betsbematerlal

excitation quency range. 3. A security element (1)
acc6Pmptiginga étr%tuiwmmetﬁceat S'ébﬁiﬁ%& sharagierized fuihat ﬁ@econd

cuplrsBeht SR sHEvRY. oF SHBRR'P aShlEsd Baloen the
of ffiket Iurinirﬁetscbnﬂmmaﬁcé and s secorad Iuﬁ'unés@amsubbtance with the
el enment according to claiml, 2 or
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range acc to one o
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sUb SRR AR 2 3 andM e TIER of tiehges nipteriel andior at
sec%rtbhﬁ)e%m%hggécaccordl ng to one of the clains 1

aracterized 1n that the first | um nescent
subst ance and t he second | um nescent subst ance 10 are

p ent al a r rmnblertJo ecur,.t

8 e Avsowity SR R Gt aRectoLfainn 1. Chafciezé{tn fhat the
chaigpgk§ibh ?l%&deﬂc i’ e ﬁl?ﬁért inltAifiPst [(1finest@APSUSSENCe than
the first |um nescent substfance and the second

| umtihe: exeitationumequency range. t hat a second regi on (12)
merely conprises the first |um nescent substance.

3. A security element (1) according to claim 1 or 2, characterized in that the
excitation frequency range of the second luminescent substance
corresponds to the emission frequency range of the first luminescent
substance.

4. A security element (1) according to claim 1, 2 or 3, characterized in that the
emission frequency range of the first luminescent substance lies in the
visible range.

5. A security element (1) according to one of the claims 1 to 4, characterized in
that the emission frequency range is lower in the second luminescent
substance than the excitation frequency range.

6. A security element (1) according to one of the claims 1 to 5, characterized in
that the first luminescent substance and the second luminescent substance
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8. A security elenent (1) according to claim7,
characterized in that a third region (13) nerely
conprises the second | um nescent substance. 9. A
security docunent (5) with a security elenment (1)
according to one of the clainms 1 to 8 10.A printing
ink fora security elenent (1) according to one of the

cl aixfg ieé&t%taﬁ#e&@térﬁﬁwa‘iﬁé%ﬁdy el ement (1) being
appl i cab onto security docunent (5) wth a base

body (51) made of a base material, conprising a first
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tr afgad aﬁﬁl*s@ Fedion 1 PVestapridsy weefitst lnfnihéssent substance and the
| um nescent substance and the second | um nescent
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substances, and that the first | um nescent substance
|stherrmlly unstable at _an i n|t|onte erat ure of

e PSRRI PlEMENt (Ahaserrdind 1@ dempé: chaagteszed ipdiat a third
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qual T a secur a securil
elenent (1), conprising a first |um nescent substance,

ith the first |u scent substance b g excited b
a 5‘%9“"&53/ Hpeument (Rt & sRanab alemesh () acehing fo O o the
secq scent substance is excited by the
en1SS|on o¥ the first |um nescent substance, and that
the ratio of the emssion of the first | um nescent

:ﬂg?{ &?{%E‘Igt @k&&f %,es%ﬁ@tlgoeqqmen Pﬁ a%%gPd}gg tc|> 8{1"5% Cee P:ltaims 1to 8,
with the security element (1) being applicable onto security document (5)
with a base body (51) made of a base material, comprising a first
luminescent substance, characterized in that a second luminescent
substance is provided, that energy transmission is provided between the first
luminescent substance and the second luminescent substance, with the
excitation frequency range of one of the iluminescent substances
corresponding to the emission frequency range of the other luminescent
substances, and that the first luminescent substance is thermally unstable at
an ignition temperature of the base material and/or at a temperature of
185°C.

11.A method for verifying the genuineness and/or quality of a security document
(6) with a security element (1), comprising a first luminescent substance,
with the first luminescent substance being excited by means of a light
source, characterized in 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.
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