1 DESCRI PTI ON | MAGE, RECORDI NG METHOD, | NFORMATI ON RECOGNI TI ON METHOD, AND
| NFORMATI ON RECOGNI TI ON SYSTEM 5 Technical Field The present invention
relates to an inmage, a recording nethod, an information recognition nethod,
and an infornmation recognition system Mre 10 specifically, the present
invention relates to an inage, a recordlﬁg met hod, an information
recognition nethod, and-an information recognition systemthat enable easy
an authenticity judgnment of a genuine product with respect to a product
produced by forgery, 15 alteration, or a fradulent nethod. Background Art
Various propositions have been nmade in recent years in order to prevent
imtation, copying, and the 20 |ikeDBECRAPIGOGN prints and printed paper
typified by stocks and cards. For exanple, Patent Docunents 1 to 4 each
propose a print using ink containing a colorless pignment which cannot be

observed under ordinary ht and is excited with ultraviolet light 25 to
emt visible I|ghiMA@%teHEC%B@GMﬁﬂMET%Q%moE%EO%MAEé@ﬂO&HQQﬁNRWﬁQN]|s

excited with infrared light to enmt infrared 8 Pat ent Docunents 6 and
7 each 2 propose a ¥ETH Dan@N§hﬁNﬁQﬁ¥Qﬁ%QNa§E% G IEION BISTEM
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Technical Field
The present invention relates to an image, a

recording method, an information recognition method,
and an information recognition system. More

10 specifically, the present invention relates to an
image, a recording method, an information recognition
method, and an information recognition system that
enable easy an authenticity judgment of a genuine
product with respect to a product produced by forgery,

15 alteration, or a fradulent method.

Background Art
Various propositions have been made in recent
years in order to prevent imitation, copying, and the
20 like of various prints and printed paper typified by
stocks and cards. For example, Patent Documents 1 to
4 each propose a print using ink containing a
colorless pigment which cannot be observed under
ordinary light and is excited with ultraviolet light
25 to emit visible light. Patent Document 5 proposes a
composition which is excited with infrared light to

emit infrared light. Patent Documents 6 and 7 each



a fluorescent agent that emts visible light with infrared rays. In each of
t hose propositions, information is fornmed by sequentially lamnating 5
colorant layers for respective colors on recording paper or a recording
medi um Wen one tries to record a |arge anmount of information according to
such a node, the nunber of |am nated col orant | ayers increases, so the
print or the recording nmediumhas 10 an increased thickness. In addition, in
the recording nediumor the print in which information is conposed of a

| am nate of colorant |ayers, the respective colorants constituting the
information are independent of each other. Therefore, the colorants 15 in
the col orant | Ryeprscar lrinennidiad bpagre diselanmtaantis eacherbonm forgery
or alteration. -Patent Docunent 1: Japanese Patent Application, Laid- Open
No. HLO-2970752- Pduerte iunerdent Dhphnesd tpatvdmibdspl et onlithi d- 20 Open
Nc. HO7- 125403 - Pat ent Docunment _3: Japanese Utility Mdel Exam ned

Publ i cati on NolnHEArgsbgAYPat dit Tdurtht thosgaparpesitiiansy Mdel
Application Laid-open No. Sho 60-187085 25 -Patent. Docunent 5;Japanese

Pat ent ApplicaﬂpgﬁQE%§$OQ1kﬁlgéfm?EBbXngﬂgeH@%%%ﬁy[iﬁﬂ&&ﬁﬁl%gJapanese

Pat ent Apphéca%Bﬁgr%%éji%ye §”f3?'r5%8é% %%%7colors on recording

paper or é recording medium. When one tries to
record a large amount of information according to
such a mode, the number of laminated colorant layers
increases, so the print or the recording medium has
10 an increased thickness. In addition, in the
recording medium or the print in which information is
composed of a laminate of colorant layers, the
respective colorants constituting the information are
independent of each other. Therefore, the colorants
15 in the colorant layers can be identified by one who
intends to perform forgery or alteration.
-Patent Document 1: Japanese Patent Application Laid-
Open Nc. H10-297075
-Patent Document 2: Japanese Patent Application Laid-
20 Open Nc.H07-125403
-Patent Document 3: Japanese Utility Model Examined
Publication No. H07-83987
-Patent Document 4: Japanese Utility Model
Application Laid-open No. Sho 60-187085
25 -Patent Document 5:Japanese Patent Application Laid-
Open No. H08-151545

-Patent Document 6:Japanese Patent Application Laid-



- Pat ent Docunent 7:Japanese Patent Application Laid- Open No. H09-240136 5
Di sclosure 'of Invention A clear interface generally exists between

| am nated |layers in a | am nated configuration of the prior art. Various

| i ght beans are refracted at the time of jncidence/reflection of l[ight at
the 10 interface. It may be difficult to read out a | arge amount of
information accurately if the refraction is not taken into consideration:
In addition, the Ilamnated ink |ayers nay be peeled off due to the
interface. On the other hand, in the case where an 15 ink | ayer capabl e of
emtting fluorescence in a visible light region (hereinafter, referred to
as "fluorescefpemRid.ayer?)12%810ded, fluorescent enission cannot be
observed if a black ink layer that absorbs all the wavelengths in the
visible |ight 2@ategitorParidecnt ¢adppangsackagentheipp kecaslipnabaddas an
upper layer. Therefore, in this case, a fluorescent ink layer is placed on
the bl ack ink CE&W@NQ{)QQ%J?4913§S presence, or an image on the black ink
| ayer is disturbed. In another nethod, in 25 order to avoid such a | am nated
configuration, regional separation of the respective ink |ayers on the
surface of the rec n1ang the stencil 4 printing of them nust be
perfornmed. ThePef |9 t BBFBELCBf the present

A clear interface generally exists between
laminated layers in a laminated configuration of the
prior art. Various light beams are refracted at the
time of incidence/reflection of light at the

10 interface. It may be difficult to read out a large
amount of information accurately if the refraction is
not tahen into consideration. In addition, the
laminated ink layers may be peeled off due to the
interface. On the other hand, in the case where an

15 1ink layer capable of emitting fluorescence in a
visible light region (hereinafter, referred to as
"fluorescent ink layer") is used, fluorescent

emission cannot be observed if a black ink layer that
absorbs all the wavelengths in the visible light

20 region made of carbon black or the like is placed as
an upper layer. Therefore, in this case, a
fluorescent ink layer is placed on the black ink
layer to clarify its presence, or an image on the
black ink layer is disturbed. In another method, in

25 order to avoid such a laminated configuration,
regional separation of the respective ink‘layers on

the surface of the recording medium and the stencil



invention is to obtain an inage and a judgnent nethod in each of which, in
the case where a fluorescent ink 5 layer uses its fluorescent em ssion
property as judgnent neans, the layer can ensure its fluorescent em ssion
property even when a fluorescent em ssion wavel ength overl aps the
absorption wavel ength of a colorant in a4 aminated ink |ayer. Another
object of 10 the present invention is to keep a recording density of the
upper ink layer constant or substantially constant so that the presence of
the fluorescent ink |ayer cannot be observed, preferably to enable an

i mage on the upper ink layer to be clear at that tine. 15 In addition, a
second obj ect ptihhengr efernthen nvest iloa psrforpeavi de a novel systemthat
cannot be conventionally obtained, and an inmage, a recording nethod, a

j udgnment net hod, or Bmeraforent horfinsscageyjeconofrethedpusednftor t he system
by maki ng 20 conprehensive investigations on the relationship between a

fl uorescent inknvepédoandsartd mbtajeranoimpgel amidnat edidgrept ovetthad a
novel image and a novel judgnent nethod each utilizing fluorescent property
as well as a réBoprdichg ofettiddtandl® nkhe ocpeeuybgres & Hdreforscent adakti on, a
third object of the present invention is to provide an image, a recording
nmet hod, ~ arP i nfBYREt U168 Sr eddyni 1 OFC PEERBICMARE 18R IRFRTEEY ofS 5

recogni ti on system capabl e of provifing a print or the Iike which can
easily record éungﬁgtamﬁﬁﬂsmﬁthe ayer can ensure its fluorescent

emission property even when a fluorescent emission
wavelength overlaps the absorption wavelength of a
colorant in a laminated ink layer. Another object of

10 the present invention is to keep a recording density
of the upper ink layer constant or substantially
constant so that the presence of the fluorescent ink
layer cannot be observed, preferably to enable an
image on the upper ink layer to be clear at that time.

15 In addition, a second object of the present
invention is to provide a novel system that cannot be
conventionally obtained, and an image, a recording
method, a judgment method, or an information

" recognition method used for the system by making

20 comprehensive investigations on the relationship
betweern a fluorescent ink layer and an ink layer to
be laminated for providing a novel image and a novel
judgmer.t method each utilizing fluorescent property
as well as a recording method and ink to be used

25 therefor. In addition, a third object of the present
invention is to provide an image, a recording method,

an information recognition method, and an information



information without lamnating a | arge nunber of ink |ayers, and which
hardly allows forgery, alteration, 5 or the |like. A fourth object of the
present invention is to provide a novel inmage, a novel recording nmethod, a
novel judgnment method, or a novel information recognition nethod capabl e of
showi ng different 10 inmages with visual Becognition and recognition

t hrough optical magnification as inmage judgnent by paying attention to a
rel ative positional relationship between a fluorescent ink |ayer or a
fluorescent particle init and an ink |layer to be 15 |l am nated or a col ored
colorant in it. Oher objects of the present invention will be understood

fromthe fol Iﬁéﬂta?n%%hi BYis@rm B Esept pP¥eRLiaR s datended to
achi eve any one of the above objects, and is typified by the 20 follow ng

configurati onsghdcLokei REilh &af l&ls Bbpesscotdt helpregenimdumensfon, there
is provided an inmage, having a |lam nated portion in which nmultiple Kkinds

of ink layers anéokraginahediiamount ecoiihagingubelbabe ot esf zegki n that:
the lam nated 25 portion has a colored second ink |ayer |amnated on a
first ink | ayetahavsngahbduehdstentamii gsa bhopsopertyry,ard tgardt bént he first
ink layer is exposed in a.6 dotted manner wth respect to the second ink
| ayer. W tsh tarstbenfliiger.ati on, the presence of a
A fourth object of the present invention is to
provide a novel image, a novel recording method, a
novel judgment method, or a novel information
recognition method capable of showing different
10 images with visual recognition and recognition
through optical magnification as image judgment by
paying attention to a relative positional
relationship between a fluorescent ink layer or a
fluorescent particle in it and an ink layer to be
15 laminated or a colored colorant in it. Other objects
of the present invention will be understood from the
following description.
The present invention is intended to achieve
any one of the above objects, and is typified by the
20 following configurations. According to a first
aspect of the present invention, there is provided an
image, having a laminated portion in which multiple
kinds of ink layers are laminated on a recording
material, characterized in that: the laminated
25 portion has a colored second ink layer laminated on a

first ink layer having fluorescent emission property;

and part of the first ink layer is exposed in a



fluorescent em ssion portion is hardly observed, and density fluctuation in
the colored ink layer is 5 prevented, so no conventional inconvenience on an
i mge occurs. According to a second aspect of the present invention, there
is provided an inage according to the first aspect of the present

invention, 10 characterized in that: the fI uor escent eni ssi on property is
obt ai ned by a fluorescent dispersing elenent in a first ink for formng the
first ink layer; and the average particle size of the fluorescent

di spersing elenent is larger than an 15 average particle size of a col orant
in a second ink for formng the second ink layer. According to a third
aspect of the geesedt manvent iwrkh tirRsRe¢ls t@régﬁdééC@@dlhﬂﬁakﬁXQWdlng to
the first aspect of the present invention, characterized in that the 20

thi ckness of t#ethi EBisi genidyRiratsiony gehet RAASERES Ofi ekness of the second
i nk | ayer. The dotted exposure described above can_be forned pore
effectively by %%Pﬁ@S&ﬁﬁto@@%ﬁs%QRnRPE%h?%C%érPéFﬂé§ oSS ey «hnARing two

or nore of the 25 Ex f, a conpaonent at makes .those . effects of the
present invent 793 ﬁﬁye%ﬂgﬁgﬂéﬁﬂQP %%c€%%ec?i8r?glﬁ $§Xﬁﬁﬁ%%uratlons (1)
the first 7 i nk Iaég uses a wavel ength outside the visible Ilégn

wavel engt h & egPbRV& Sgélfﬁifgh LY 1303y ¢Rhconvénience on

image occurs.

According to a second aspect of the present
invention, there is provided an image according to
the first aspect of the present invention,

10 characterized in that: the fluorescent emission
property is obtained by a fluorescent dispersing
element in a first ink for forming the first ink
layer; and the average particle size of the
fluorescent dispersing element is larger than an

15 average particle size of a colorant in a second ink
for forming the second ink layer. According to a
third aspect of the present invention, there is
provided an image according to the first aspect of
the present invention, characterized in that the

20 thickness of the first ink layer is larger than the
thickness of the second ink layer. The dotted
exposure described above can be formed more
effectively by using any one of those characteristics
or by combining two or more of them.

25 Examples of a component that makes those
effects of the present invention more remarkable

include the following configurations: (1) the first



fluorescence of a specific color in the visible Iight wavel ength region,
(2) the wavel ength region of an 5 em ssion spectrumof the first ink |ayer
is in the wavel ength region of an absorption spectrumof the second ink

| ayer, (3) the first ink |layer contains gultiple | ant hanoi ds, and uses
infrared wavel ength [|ight as excitation energy to emt fluorescence in 10
the visible light wavel ength region, (4) the second ink layer is a |ayer of
a bl ack-based col or containing carbon black, (5) the imge has the first

i nk layer on which the second ink Iayer is not lamnated in a portion

adj acent to the | am nated 15 portion % t he |na e has a part of the second
ink layer tha%nﬁoééyﬁStuﬁ&@e%ﬂﬁ??@%%@g ﬁkoPéﬁé |ﬁ@§ Horkhh bHghkent to
t he Ianlnated ort nd farns |nfor on resultin fron1the second i nk
ayer (7 e HESTRegRERY FrareH] a1 et Bt SepEREREY et 20 T east on

t he second i nk in the nlnated orti n and g the d t ed e§gosure

portion of thefi?¥Fgﬁcere %%?C C? PEkAs gft%F %?a%% Fent
| ayer is Iarge&a5gﬁgﬁégﬁcc tru pe? r&%vgﬁgn %ge%%fé¥ned on the

recording materfa |ng t aspect Hehresetit

| nvention, f hegg; i Iﬁghg\éb%%%'a@gﬁémhmgg 2ni aggg g Paftign, [n vhich

mul tiple kinds of l'ayers are nated on a eria
characterized {;gvthahgthhe dAaMMal€dy PoLt58PpPa8naspect rum of the

second ink layer, (3) the first ink layer contains
multiple lanthanoids, and uses infrared wavelength
light as excitation energy to emit fluorescence in

10 the visible light wavelength region, (4) the second
ink layer is a layer of a black-based color
containing carbon black, (5) the image has the first
ink layer on which the second ink layer is not
laminated in a portion adjacent to the laminated

15 portion, (6) the image has a part of the second ink
layer that does not have the first ink layer in a
portion adjacent to the laminated portion, and forms
information resulting from the second ink layer, (7)
the recording material has a transparent layer at

20 least on the second ink layer in the laminated
portion and on the dotted exposure portion of the
first ink layer, and (8) a thickness of the
transparent layer is larger than the total thickness
of the ink layers formed on the recording material.

25 According to a fourth aspect of the present
invention, there is provided an image, having a

laminated portion in which multiple kinds of ink



col ored second ink layer lamnated on a first ink [|ayer having fluorescent
em ssion property; a part of 5 the first ink layer is exposed in.a dotted
manner wth respect to the second ink layer; the thickness of the first
ink layer is larger than the thickness of the second ink |ayer; and the
wavel ength region of an em ssion spectrumof the first ink layer is in the
10 wavel ength regi on of an absorption spectrumof the second ink layer. In
addition, the recording naterial has a transparent |ayer at |east on the
second ink layer in the |lam nated portion and on the dotted exposure
portion of the first ink |layer. The 15 transparent |ayer has an effect of
provi di ng = reflagbiren agch drtiatatesd sshoa okcbhe idef et exposure portion
that causes dotted |ight em ssion can be observed as surface enission or an
effect of snoohhiragtiehd =4 fiacetlodt t hehemigednd® oA gyt hgn tivag &ifth
aspect of the present invention, there is provided a recording nethod,

i ncl udi ng the sbtépsedf sefamd ninla fayst Llakihayed an aa first imk having a
fluorescent dispersing elenent on a recording material; and forrmng a
second ink 25 layer bfavd rgpdontbiekcenvi anlissconorampdrtsuch parpanfer that
a part of the first ink layer is exposed in a dotted manner with respect to
t he second 3 nktbe [fayert iRdeoraliony 19 axBPRER aspectdyitedhanpresent

invention, there is provided a recordi ng nethod, )
with respect to the second ink layer; the thickness

of the first ink layer is larger than the thickness
of the second ink layer; and the wavelength region of
an emission spectrum of the first ink layer is in the

10 wavelength region of an absorption spectrum of the
second ink layer. 1In addition, the recording
material has a transparent layer at least on the
second ink layer in the laminated portion and on the
dotted exposure portion of the first ink layer. The

15 transparent layer has an effect of providing
refraction such that emission of the dotted exposure
portion that causes dotted light emission can be
observed as surface emission or an effect of
smoothing the surface of the image.

20 According to a fifth aspect of the present
invention, there is provided a recording method,
including the steps of: forming a first ink layer of
a first ink having a fluorescent dispersing element
on a recording material; and forming a second ink

25 layer of a second ink having a colorant in such a
manner that a part of the first ink layer is exposed

in a dotted manner with respect to the second ink



including the steps of: formng a first ink layer of a first ink having a
fluorescent dispersing elenent 5 on a recording material; and formng a
second ink |ayer of a second ink having a colorant on the first ink |ayer,
characterized in that the average particle size of the dispersing el ement

di spersed into the first ink is larger tRan, the average particle size of
10 a dispersing elenment. dispersed in the second ink by such an extent that
a part of the first ink layer is exposed in a dotted nanner with respect to
the second 1ink layer. According to a seventh aspect of the present 15 -
invention, there is provided a recording nethod, including the steps of:
formng a firstaiygk.l ayecoofiing tor st sinkhadpgca dFueneseperiseditsper sing

el enent on a recording material; and form ng a second ink |ayer of a
second i nk havingeatdoher ahteren itshepfovisde@0ai pkcbayiemg ahertasd gri zed in
that the applied thickness of the first ink on the recording material is

| arger than aniapplidedagt heksgspofof hefgemond ankidsy sidh ayexteht that a
part of the first ink layer 1is exposed in a dotted manner with respect to
the 25 second &nkirafeinkabesridichg tleewesaensf dibepses irat obenenhe i nage
of the present invention gan be certainly obtained. Preferable exanples of
specific 1@ cORdpt FERSTHENT Fode et hodBNdnEPuBeng( B) sexcmdfintke first

ink and the second ink is an ink for gravure )
ayer of a second ink having a colorant on the first

ink layer, characterized in that the average particle
size of the dispersing element dispersed into>the
first ink is larger than the average particle size of

10 a dispersing element dispersed in the second ink by
such an extent that a part of the first ink layer is
exposed in a dotted manner with respect to the second
ink layer.

According to a seventh aspect of the present

15 invention, there is provided a recording method,
including the steps of: forming a first ink layer of
a first ink having a fluorescent dispersing element
on a recording material; and forming a second ink
layer of a second ink having a colorant on the first

20 ink layer, characterized in that the applied
thickness of the first ink on the recording material
is larger than an applied thickness of the second ink
by such an extent that a part of the first ink layer
is exposed in a dotted manner with respect to the

25 second ink layer. According to any one of those
methods, the image of the present invention can be

certainly obtained. Preferable examples of specific



printing containing an aqueous or oil-based liquid and a filmformng
material; (2) each of the first 5 ink and the second ink is an ink for
offset printing, letterpress printing, or screen printing containing a

sol vent and an oxi dati on-polynerizable filmformng material; and (3) each
of the first ink and the second ink is ik for ultraviolet-curing printing
10 containing a solvent and an oxi dati on-pol yneri zable filmform ng
material. According to an eighth aspect of the present invention, there is
provi ded an information recognition nmethod, including irradiating an inage,
15 which has a first ink layer lam nated on a recording material and having
fl uorescent entesiddhipnepdorry thosematicod®rercende :of(la spedi foft todor in
the visible |light wavel ength region by using a wavel ength outside the
visible light favetehgkhanggithe & tE K ohs 28nehdkgyf can@raevior ed second
ink layer lamnated on the first ink layer, and in_which a part, of the
first ink | ayRF1NE1BIp6SBF IR L HRAR AMRMNerOhi Phlrbasest 1i®1ithe second

o obeerve 25 TTfofebediit HERTORIOM TR T i 14l FART! Byt U {0t t he dot f ed
or ovi ded ar | nHBEnREFoRier GEGGRIL LT systtin ToF POFt BEFeRg AP HUCHR i ol ty
letterpress printing, or screen printing containing a
solvent and an oxidation-polymerizable film forming.
material; and (3) each of the first ink and the
second ink is ink for ultraviolet-curing printing
10 containing a solvent and an oxidation-polymerizable
film forming material.

According to an eighth aspect of the present
invention, there is provided an information
recognition method, including irradiating an image,

15 which has a first ink layer laminated on a recording
material and having fluorescent emission property to
emit fluorescence of a specific color in the visible
light wavelength region by using a wavelength outside
the visible light wavelength region as excitation

20 energy and a colored second ink layer laminated on
the first ink layer, and in which a part of the first
ink layer is exposed in a dotted manner with respect
to the second ink layer, with a wavelength outside
the visible light wavelength region, to observe

25 fluorescent emission of the first ink layer due to
the dotted exposure.

According to a ninth aspect of the present



judgment of a first product that has an image, which has a first ink |ayer

| am nated on a recording 5 nmaterial and having fluorescent em ssion property
to emt fluorescence of a specific color in the visible |[|ight wavel ength
region by using a wavel ength outside the visible Iight wavel ength regi on as
excitation energy and a colored second ihk |ayer |am nated on 10 the first
ink layer, and in which a part of the first 1ink |ayer exposed in a dotted
manner with respect to the second ink layer, with respect to a second
product that does not have the image, by irradiating the image with a

wavel ength outside the visible light 15 wavel ength region to judge that the
first product ifveatiibue phHeducti Hrotbeilagi anofintrhenprasance of

fluorescent em ssion of the first ink layer. According to a tenth aspect of
the present ingedyhofionhenstiean pfovi fdedfapminly tor sfaramgi i@ first ink
| ayer having fluorescent em ssion property on which a colored second ink

| ayer is | am natddmand od parfiimdt wiretucs ekptsedsi mma idetdeed wimholer wit h
respect to the second ink layer, containing a colorant containing nmultiple
| ant hanoi ds. |hag5aaddirtsitorink tadwer ebahingpedt oof at hequresierd i nventi on,

it is nore preferable that: (1) the ink containing the colorant containing
the mul tipl%e |aathapeildendavaving ffleereeennteningsisswmpmopmayty oten t

fluorescence of a specific color in the visible |Light wavel ength
emit fluorescence of a specific color in the visible

light wavelength region by using a wavelength outside
the visible light wavelength region as excitation
energy and a colored second ink layer laminated on

10 the first ink layer, and in which a part of the first
ink layer exposed in a dotted manner with respect to
the second ink layer, with respect to a second
product that does not have the image, by irradiating
the image with a wavelength outside the visible light

15 wavelength region to judge that the first product is
a true product on the basis of the presence of
fluorescent emission of the first ink layer.

According to a tenth aspect of the present

invention, there is provided an ink for forming a

20 first ink layer having fluorescent emission property
on which a colored second ink layer is laminated and
a part of which is exposed in a dotted manner with
respect to the second ink layer, containing a
colorant containing multiple lanthanoids. 1In

25 addition to the tenth aspect of the present invention,
it is more preferable that: (1) the ink containing

the colorant containing the multiple lanthanoids have



region by using a wavel ength outside the visible 1ight wavel ength regi on as
excitation energy; (2) the 5 ink containing the colorant containing the

mul tiple |anthanoids be an ultraviolet-curing ink; or (3) the ink
containing the colorant containing the nultiple |anthanoids be an oil-based
ink. 10 Brief Description of Drawings FIG21 is a drawing of an inmage
according to the present invention as viewed fromthe surface of the
image; FIG 2 is a cross-sectional drawing of the 15 image of FIG 1; FIG
3 is a drawing showing a state where a colorant used for a first ink |ayer
is fixed onto a recording material; and FIG 4 is a drawing showing a state
where a 20 trahspaecenentoariimpilayeprogeptrced emian fdmasremsencsupface.
Best Mdde for Carryin%_CUt the Invention Next, the present invention wll be
descri bed 25 @nsperéldét &dlwy mythe pieiklredighibodiariteng®n i nage of
the present invention is an inmage forned by overlapping nultiple ink

| ayers, 13 chBfEEPBr PredSiing matwave tergEhj artpagler the o ®n a
recording material by neans of a first ink havin%, fl uorescent em ssion
property; a se%bﬂatiWQVﬁiﬁﬁqusrQQﬁ%%da%neFﬁétFiﬂ§Pi%ﬂ?q%%@w(%& Fe@ns of a

second : , o .
5 ink containing the colorant containing the multiple
lanthanoids be an ultraviolet-curing ink; or (3) the
ink containing the colorant containing the multiple

lanthanoids be an oil-based ink.

10 Brief Description of Drawings
FIG. 1 is a drawing of an image according to
the present invention as viewed from the surface of
the image;
FIG. 2 is a cross-sectional drawing of the
15 image of FIG. 1;
FIG. 3 1s a drawing showing a state where a
colorant used for a first ink layer is fixed onto a
recording material; and
FIG. 4 is a drawing showing a state where a
20 transparent coating layer is placed on an outermost

surface.

Best Mcde for Carrying Out the Invention
Next, the present invention will be described
25 in more detail by way of preferred embodiments.
An image of the present invention is an image

formed by overlapping multiple ink layers,



5 ink; the first ink layer is exposed in a dotted mnmanner on the second ink
| ayer; and the image is fornmed by at | east one of the first ink |ayer and
the second ink layer. Wth this characteristic; the optical. density of
the second ink layer is conparable 10 to that. of an inage conposed of the
second ink layer alone, and is sufficientl3for an imge, and the first ink
| ayer cannot be observed. In addition, em ssion can be observed in the form
of a dotted emtting portion when the inmage is optically nagnified at a 15
magni fication of 5 to 10, so the em ssion can be observed in the formof a
| i ne-shaped or plane-shaped emtting portion (the foll ow ng exanpl es
wi thout expl amdtdmastesatigfiyinhibatondi thiostanichlprbayede fihi §orekfdect) . 20
FIG 1 shows an inmage of the present invention when viewed froma printed
surface. In the fiegereding parerdnll byomeesporeds a of arphr insf haviingk | ayer
formed by nmeans of a first ink. A portion 2 corresponds to an ink |ayer
portion formed Bygeeseenpsenisglioacprepasiky The paeend onkt hayeir sits i nk
| ayer is exposed in a dotted manner .on the second ink layer 2. The dotted
exposure defi ndLHEGd| R | Ve pbirttonadk 18YSe|IRY BPRRF pobepwEsFORd
fluorescent _ink layer or_a Iuogeicent particle in it ana an ink layer to
n

be |aminated drfi’a cdiorbtrebl dP&nt AR T 15 P TEthe 2i ARTE&Fer is

l'ami nat ed, flu%&ﬁﬁﬁgptoﬁn%ﬁgiggcggg R%k layer; and the image is
formed by at least one of the first ink layer and the
second ink layer. With this characteristic; the
optical density of the second ink layer is comparable

10 to that of an image composed of the second ink layer
alone, and is sufficient for an image, and the first
ink layer cannot be observed. In addition, emission
can be observed in the form of a dotted emitting
portiorn when the image is optically magnified at a

15 magnification of 5 to 10, so the emission can be
observed in the form of a line-shaped or plane-shaped
emitting.portion (the following examples without
explanations satisfy this condition and provide this
effect).

20 FIG. 1 shows an image of the present invention
when viewed from a printed surface. In the figure, a.
portiornn 1 corresponds to a part of an ink layer
formed by means of a first ink. A pbrtion 2
corresponds to an ink layer portion formed by means

25 of a second ink. The part 1 of the first ink layer

is exposed in a dotted manner on the second ink layer

2. The dotted exposure defines a relative positional



5 observed in the formof a dotted emtting portion through judgnent
according to magnification by neans of a lens or the like. At the sane
time, the fluorescent em ssion can be observed in the formof a

| i ne- shaped or pl ane-shaped emtting portion. 10 In addition, FIG 2 is a
cross-sectional drawing of the image of MG 1. In the figure, the portion
1 corresponds to the first ink layer portion. .The portion 2 corresponds to
the second ink layer portion. In addition, broken lines indicate the 15

t hi ckness of the second ink |layer (thickness of a printed coating) Since
the thickness of the second ink layer is smaller than that of the first ink

| ayer, the segendtibkshayebdisiddxed foueachceap hakwaeiyebuspsa cf the
first ink layer. Therefore, the optical 20 density of the second ink |ayer

(for exanple, fld4BYesicenteardntigfual ihoithahdobnt heksaconrd itk hayer al one
(for exanple, 1.43). In the above description, when the first ink |ayer is
formed by neansanfinatieidniort lratcalsmsed nfoaoednt 25nwavel eBgeh LHifghtheas

excitation energy to emt fluorescence, the inage can find use in an

i ncreased nunbeak dbysecurs thamppliedt i bhgoreéaceaddi eimdrs,s whercadb behe first
ink layer is formed by nmeans of an ink that uses infrared wavel ength |ight
as excitation ehepgyedt dnerfilre fiQieh eeEencdot hedhemitsiisice G htomavel engt h

region, the inage can be recognized with ease. In, .
through judgment according to magnification by means

of a lens or the like. At the same time, the
fluorescent emission can be observed in the form of a
line-shaped or plane-shaped emitting portion.

10 In addition, FIG. 2 is a cross-sectional
drawing of the image of FIG. 1. 1In the figure, the
portion 1 corresponds to the first ink layer portion.
The portion 2 corresponds to the second ink layer
portion. In addition, broken lines indicate the

15 thickness of the second ink layer (thickness of a
printed coating). Since the thickness of the second
ink layer is smaller than that of the first ink layer,
the second ink layer is fixed to each gap between
bumps cf the first ink layer. Therefore, the optical

20 density of the second ink layer (for example, 1.40)
is nearly equal to that of the second ink layer alone
(for example, 1.43).

In the above description, when the first ink
layer is formed by means of an ink that uses infrared

25 wavelength light as excitation energy to emit
fluorescence, the image can find use in an increased

number of security applications. In addition, when



5 addition, when the wavel ength regi on of an em ssion spectrumof the first
ink layer is in the wavelength region of an absorption spectrum of the
second ink layer, it beconmes possible to exploit the characteristics of
the image of the present invention. 10 That is, the inmage, which is hardly
recognized with the eyes in ordinary caskEs owng to a large printed area
of the second ink |layer, can be observed with a mcroscope or through.
irradiation with infrared wavelength |ight when the first ink layer is
formed 15 by neans of the above ink. Wen a colorant of the first ink
formng the first ink layer is a pignment, the first ink can be easily

exposed in a dehted;i BRNAGL i1 tde SecphenbakplayehnsThe ol ormntepftt he
first ink is particularly preféerably an inorganic 20 pignent. The col orant

of the first i@5e$SiaE&@re@awavaméﬁ¢Whpxeantaabye@dy@dﬂﬁyﬂ éﬂg&@*ning
mul tiple | ant hanoi ds. Wen a colorant of the second ink form ng the second
ink |ayer is atsaoshltoféseenris2nh@dl i athe ivobescenighy epardMergtiihe first
ink layer can be easily observed. The colorant of the second ink is
preferably a prgoenh, paetiiowg logampried erabbyniGedawiitmoregasd ¢ gingment. In
addi tion, when the colorapnt of the second ink |ayer is carbon black, the
first ink3 aveddtanobe easin yheeoogntkedgbkcaageonhe fsegoranisgion ayer
absorbs nost of the visible light. .
spectrum of the first ink layer is in the wavelength
region of an absorption spectrum of the second ink
layer, it becomes possible to exploit the
characteristics of the image of the present invention.
10 That is, the image, which is hardly recognized with
the eyes in ordinary cases owing to a large printed
area oﬁ the second ink layer, can be observed with a
microscope or through irradiation with infrared
wavelength light when the first ink layer is formed
15 by means of the above ink. When a colorant of the
first ink forming the first ink layer is a pigment,
the first ink can be easily exposed in a dotted
manner in the second ink layer. The colorant of the
first ink is particularly preferably an inorganic
20 pigment.
The colorant of the first ink is also
particularly preferably a colorant containing
multiple lanthanoids. When a colorant of the second
ink forming the second ink layer is a nonfluorescent
25 colorant, fluorescent property of the first ink layer

can be easily observed. The colorant of the second

ink is preferably a pigment, particularly preferably



5 The recording nethod of the present invention is a recording nmethod for
formng an imge by overlapping multiple ink layers, the nmethod including:
forming a first ink layer of a first ink having fluorescent em ssion
property on a recording 10 nmaterial; and formng a second ink |ayer of a
second ink on the first ink layer so as flé have a space. The recording

nmet hod of the present invention is a recording nethod for formng an i mage
by overlapping nultiple ink |ayers, the nmethod 15 including: formng a
first ink layer of a first ink having fluorescent eni ssion property on a
recording material; and formng a second ink |ayer of a second ink on the
first ink layegn iimoMyaatt & heiquenage Ipastdeteosi, zeheh ath sperstagtel ement
di spersed into 20 the first ink is larger than the average particle size of
a di spersing elogmeiie dispaidethknlaythe isseaandr kLadhe dhéf eiesee in
average particle size is preferably such that fluorescent particles have an
average particlieksilegyef €hah lpen easmbye recogdite B pr25s€ pt béesaklopdl pm or
nore to 2 pmor less, and it is nore preferable that particles having an
average parti dink diapen mhswsbs angetacdodhte forsidgs okrigite 17 of the
first ink), while a colored colorant has an_ average particle size on the
order - of 1029 m (nm Thgp&eicoinsking meHeod | abr Ebeeprepanti cinssenrl zon

preferably inorganic pignent particles, and the )
1s a recording method for forming an image by

overlapping multiple ink layers, the method
including: forming a first ink layer of a first ink
having fluorescent emission property on a recording
10 material; and forming a second ink layer of a second
ink on the first ink layer so as to have a space.

The recording method of the present invention
is a recording method for forming an image by
overlapping multiple ink layers, the method

15 including: forming a first ink layer of a first ink
having fluorescenF emission property on a recording
material; and forming a second ink layer of a second
ink on the first ink layer, in which the average
particle size of a dispersing element dispersed into

20 the first ink is larger than the average particle
size of a dispersing element dispersed into the
second ink. The difference in average particle size
is preferably such that fluorescent particles have an
average particle size of 0.5 um or more to about 3 pm.

25 (preferably 1 pym or more to 2 pm or less, and it is
more preferable that particles having an average

particle size in this range account for 40% or more



5 colored colorant is preferably an organic dye or an organic pignment. The
recordi ng nethod of the present invention is a recording nethod for formng
an imge by overlapping nultiple ink |ayers, the nmethod 10 i ncl udi ng:
formng a first ink layer of a first ink having fluorescent em ssion
property on a recording material; and fdriing a second ink |ayer of a
second ink on the first ink layer, in which the thickness of the first ink
| ayer fornmed on the recording material 15 (thickness of a printed coating)
is larger than the thickness of the second ink |layer. The ink used for the
i mge formation contains a colorant such as a pignment, and a di spersant for

nmai ntai ning a &t atke of i rdtspensgi,omafld he €&l Oraat cbNodahitdiads 2 a film 20
formng material or binder for fixing the colorant to printing paper

(hereinafter, iherigenpipeiblliensijarsat "tid sordetens 1048 uecanidi ng medi um
after ink is applied to record information. Exanples of the recording
medi um i ncl udeSpec ilf haay 1 gomrirecifdllorXbcavial pabt éclegomdieng nedi a such as
pul p, fibers, resins, stickers, and corrugated cardboard; and those
obt ai ned by subjeté¢raglyhenalygwe iredorghiienyt neairaitdea,18&ndeddtd ng process
for coloring. The image of the present invention is formed according to any
one of variSouscpidnedngohodest Eor pPrsdampilel y agncongentiiconyld wikriown, a
|'i quid nediumfor .
organic pigment.
The recording method of the present invention
is a recording method for forming an image by
overlapping multiple ink layers, the method
10 including: forming a first ink layer of a first ink
having fluorescent emission property on a recording
material; and forming a second ink layer of a second
ink on the first ink layer, in which the thickness of
the first ink layer formed on the recording material
15 (thickness of a printed coating) is larger than the
thickness of the second ink layer. The ink used for
the image formation contains a colorant such as a
pigment, and a dispersant for maintaining a state of
dispersion of the colorant in a liquid, or a film
20 forming.material or binder for fixing the colorant to
printing paper (hereinafter, the term "printing
paper" also refers to a recording medium) after ink
is applied to record information. Examples of the
recording medium include: ordinary commercially
25 available recording media such as pulp, fibers,

resins, stickers, and corrugated cardboard; and those

obtained by subjecting the above recording media to a



5 ink when the inmage is forned according to an inkjet node is mainly water
or a mxture of water and a water-soluble organic solvent. Exanples of a
wat er- soluble |iquid nediuminclude: water-soluble alcohols; and

wat er - sol ubl e pol yhydric al cohols such 10 as et hyl ene glycol, propylene

gl ycol, diethylene glycol, triethylene gl§col, and glycerin. In addition,
in order to maintain the dispersability of -a pignent in an aqueous nedi um
the liquid nmedium contains any one of pignment dispersants such as 15
various surfactants and water-sol uble resins. Representative exanples of
the water-soluble resins include acrylic resins having a water-sol uble
group such asc@atdmzopdo@apfor aofuatagnary ammoni um group. 20 In

addi tion, when the image of the present invention is formed by nmeans of an
ink for gravure prifhengmaber oefxarhd areasemquenusnt hbnf drs dreanmerde
printing, an enul sion conposed of water containing a water-soluble organic
sol vent such ascawralicshdlq amy @Be aofaverisaolsublreantesiqy modas. For
wat er-insol uble resin, or the like is used for the ink. Exanples of the
resins includex@apils,c aestorvent aghashlokngenyi my|liapetdtreeddumcdpal yner
resins, ethylene-vinyl acetate copolynmer resins, polyester resins,
pol yam de resi g8k when dihsselia@edl f eSpaBedpalcgerstiighe ¢ ez nsnkaAd
chl ori nated pol ypropyl ene resins. The ink further
mode 1Is mainly water or a mixture of water and a
water-soluble organic solvent. Examples of a water-
soluble liquid medium include: water-soluble
alcohols; and water-soluble polyhydric alcohols such

10 as ethylene glycol, propylene glycol, diethylene
glycol, triethylene glycol, and glycerin. In
addition, in order to maintain the dispersability of
a pigment in an aqueous medium, the liquid medium
contains any one of pigment dispersants such as

15 wvarious surfactants and water-soluble resins.
Representative examples of the water-soluble resins
include acrylic resins having a water-soluble group
such as a carboxyl group or a quaternary ammonium
group.

20 In addition, when the image of the present
invention is formed by means of an ink for gravure
printing, for example, an aqueous ink for gravure
printing, an emulsion composed of water containing a
water-soluble organic solvent such as an alcohol, and

25 a water-soluble resin or a water-insoluble resin, or

the like is used for the ink. Examples of the resins

include acrylic resins, vinyl chloride-vinyl acetate



5 contains a cross-linking agent or the like as required. Exanples of an
organi ¢ solvent when the image is forned by neans of an oil -based ink for
gravure printing include nethyl ethyl ketone, toluene, xylene,

cycl ohexanone, cycl ohexane, and al kyl 10 substituted cycl ohexane. Exanpl es
of afilmformng material (binder) for 1%e ink include the above

wat er -i nsol uble resins. The oil-based ink simlarly contains a :
cross-linking agent as required. In addition, when the inage of the present
15 invention is formed through offset printing, letterpress printing, or
screen printing, a liquid nediumfor ink used for each printing contains a
petrol eum basedopollyaatr ardimd, lenliplahagvimyer bak tatavidgpdlymer

oxi dat i on- pol yneri zabl e doubl e bond such as 20 sem -drying oil, drying oil,
a rosin-denat uredipbenglolyresiar, wegpethspl pobyersde, rersiars,al kyd resin. Any
one of the above liquid nedia (varnish and vehicle) for inkis

conventi onal | yckhdwhpsentbased ares iois t heodbyheetheaevemrtsiorsl landnown |iquid
medi a can be used for an 25 ink for formng the i mage of the present
invention. Al thboghnhkitgdi patextizodvlenakrasedst.or Thepiekeuattinve printing
modes have been exenplified above, liquid 20 nedia for ink used for the

ot her printS ngcabasdnare <o Appt bkl @geTheomaithecHdrkectast i stic of the

present invention is that a fluorescent colorant is used for
required. Examples of an organic solvent when the

image is formed by means of an oil-based ink for
gravure printing include methyl ethyl ketone, toluene,
xylene, cyclohexanone, cyclohexane, and alkyl-

10 substituted cyclohexane. Examples of a film forming
material (binder) for the ink include the above
water-insoluble resins. The oil-based ink similarly
contains a cross-linking agent as required.

In addition, when the image of the present

15 invention is formed through offset printing,
letterpress printing, or screen printing, a liquid
medium for ink used ﬁor each printing contains a
petroleum-based solvent and a film forming material
having an oxidation-polymerizable double bond such as

20 semi-drying oil, drying oil, a rosin-denatured phenol
resin, a petroleum resin, or an alkyd resin. Any one
of the above liquid media (varnish and vehicle) for
ink is conventionally known, and any one of the other
conventionally known liquid media can be used for an

25 ink for forming the image of the present invention.
Although liquid media for ink used for representative

printing modes have been exemplified above, liquid



5 the first ink as a colorant of ink for any one of the above conventionally
known printing nodes. The term "fluorescent colorant” refers to a col orant
that uses 1light having a certain wavel ength as excitation energy to emt
light in a different wavel ength region 10 that does not include the

wavel ength for the excitation. O such cdorants, a pignment having high
fastness property is preferable. A dye may be used in conbination dependi ng
on applications and purposes. The fluorescent colorant to be used in the 15
present invention, which has fluorescent em ssion property and is used for

i nk, generates a spectrum when it is excited with ultraviolet Iight and
then returns hedaal @eer ienengyed eset . the addeti pr.ink ipRAknod s theespect rum
is in a wavel ength region of blue, 20 green, red, or the like. The col orant

i s obtai ned byaladdepgld datdee. anount of netal (such as copper, silver,
manganese, bisnmuth, or lead) as an activator for intensifying emssion to a
hi gh-purity fl uor estleat mahhechalrasyelr izt izd¢ nef stihéi deesena 25 sul fide of an
al kaline earth nmetal; and sintering the mxture at a high tenperature. The
hue, bri ght nesinveandogedrsed toft odl bluaresnaati oplofraat ulg resedl £or21

fl uorescent pignent can be adjusted in accordance with a conbination of a
host crystal ahBeafilgeti vatoras Speeleranexafipiag éon kay |Uvt estebhe

colorant include Ca2B50Qgd : Eu2+, CaWd4, ZnQG. Zn, Zn2Si O4: M,
above conventionally known printing modes. The term

"fluorescent colorant" refers to a colorant that uses
light having a certain wavelength as excitation
energy to emit light in a different wavelength region

10 that does not include the wavelength for the
excitation. Of such colorants, a pigment having high
fastness property is preferable. A dye may be used
in comkination depending on applications and purposes.

The fluorescent colorant to be used in the

15 present invention, which has fluorescent emission
property and is used for ink, generates a spectrum
when it is excited with ultraviolet light and then
returns to a lower energy level. In addition, a peak
of the spectrum is in a wavelength region of blue,

20 green, red, or the like. The colorant is obtained by
adding a trace amount of metal (such as copper,
silver, manganese, bismuth, or lead) as an activator
for intensifying emission to a high-purity
fluorescent material such as zinc sulfide or a

25 sulfide of an alkaline earth metal; and sintering the
mixture at a high temperature. The hue, brightness,

and degree of color attenuation of an ultraviolet



5 Y202S : Eu, Zn5 : Ag, YV04 : Eu, Y203 : Eu, Gd202S : Tb, La202S : Tb,

Y3Al 5012: Ce, Sr5(P04)3d:Eu, 3(Ba, Mj)O0.8A1203: Eu, Zn2GeO4: Mh, Y(P,

V) 04: Eu, 0.5MgF2. 3. 5MjO Ge2: M, ZnS: Cu, and ZnS: WMh. Each of themis used
al one, or several kinds of themare arbitrarily selected and 10 m xed
before use. Fluorescent spectra of thoseZ2lf|luorescent col orants have peaks
outside the wavelength region of blue, green, red, or the like, and can be
appropriately selected in accordance with a desired fluorescent spectrum
15 An infrared fluorescent pignent to be used in the present invention is a
pi gment which is excited wth infrared |ight (about 800 to about 1,200 nm
to emt visibfeudbirghtefabpityméd® taarmhoutadPisned. ithaccorid=ared
fluorescent pignent is a fluorescent 20 material having an extrenely speci al
excitati on nechani sntoBpéaibtiical lof, anthdspl erpbhotdnanef an deatedtbirght
having smal| energy are used to excite visible light em ssion. The
excitation mechani sfipesciftl@asskdmpdesndd the thipesce renof cohemanwhi ch is 25
observed in nany host crystals using Era+, Ho3+ (rare earth) and the like
as activators, ineliede hCaiR0sCaxELE At | G5 ﬁer@o%medznfﬁﬂd@xgrh’lrrml ti-stage 22
excitation in activator iens. The other t¥pe i s such that Era+, Tn8+, Ho3'

or the |ike asYzé)mSéﬁilssizéW'péérnt%VOi ‘Fex cY 1Qd Etlo &%%ﬁé?blreﬁaz%ﬁrﬁhgh

multiple tinmes _qf transfer ?sonance energy from
A15012 Ce, Sr5 PO4 3Cl Eu, Ba, Mg)O 8A1203 EU.,

Zn,GeO4:Mn, Y (P, V)O4:Eu, 0.5MgF;-3.5Mg0-*Ge0,:Mn,
ZnS:Cu, and ZnS:Mn. Each of them is used alone, or
several kinds of them are arbitrarily selected and

10 mixed before use. Fluorescent spectra of those
fluorescent colofants have peaks outside the
wavelength region of blue, green, red, or the like,
and can be appropriately selected in accordance with
a desired fluoréscent spectrum.

15 An infrared fluorescent pigment to be used in
the present invention is a pigment which is excited
with infrared light (about 800 to about 1,200 nm) to
emit visible light (about 400 to about 800 nm). The
infrared fluorescent pigment is a fluorescent

20 material having an extremely special excitation
mechanism. Specifically, multiple photons of
infrared light having small energy are used to excite
visible light emission. The excitation mechanism is
classified into two types. One of them, which 1is

25 observed in many host crystals usiﬁg Er’*, Ho, (rare

earth) and the like as activators, 1s such that

excitation is performed through multi-stage



5 sensitizer, that is, nulti-stage energy transfer resulting fromthe
absorption of infrared rays by a sensitizer Yb3+. Specific exanples of the
sensitizer include YF3:Yb+Er, YF3:Yb+Tm and BaFCl: Yb+Er. The

nonf | uorescent colorant to be used in the 10 present invention is
preferably a pignent. Exanples of an ordiary pignment include: inorganic

pi gments such as titaniumoxide, zinc white, ultramarine blue, iron blue,
chrom um oxi de, and iron oxide; insoluble azo pignments such as aryli des,
acetoacetic acid 15 arylide disazo pignents, and pyrazol one azo pi gnents;

sol ubl e azo pignents such as lake red C and brilliant carm ne 6B; organic
pi gnents such azcéoppéon [t kadtacyam nesonsui Ndos | diomes, tiypdi det kiuaindi go

pi gnents, indanthrones, and perynoneperyl enen 20 pignents; and vari ous

pi gment s used tbatcBmventTwhal Hopr,i mit rthé nkikechsasncamissilrack. |1 n each
conbi nation of pignents, the ordinary pignent to be used is preferably a

pi gnent havi ngcantski gist excitedbsorptibphén Lavelnthaoaghpertlitoipbad 25 t he
ultraviolet portion. For exanple, when a black pignent that absorbs |ight
over an entirethBesl edgiha P sregerance B pOYf &P @ used at a | ow 23
concentration (less than 1 mass% . In addition, either of the above

pi gments i S prefBrabiyeisedhat ondinbtl ot AFEhCRCEOY NS ANSRY ref | ect s

[ight over  an_gntie wavelenayfy region sush ap 2.whlie platent;,

sensitizer Yb®*. Specific examples of the sensitizer
include YF3:Yb+Er, YF3:Yb+Tm, and BaFCl:Yb+Er.
The nonfluorescent colorant to be used in the
10 present invention is preferably a pigment. Examples
of an ordinary pigment include: inorganic pigments
such as titanium oxide, zinc white, ultramarine blue,
iron blue, chromium oxide, and iron oxide; insocluble
azo pigments such as arylides, acetoacetic acid
15 arylide disazo pigments, and pyrazolone azo pigments;
soluble azo pigments such as lake red C and brilliant
carmine 6B; organic pigments such as copper
phthalocyanines, quinacridones, indigo-thioindigo
pigments, indanthrones, and perynone-perylenen
20 pigments; and various pigments used for conventional
printing ink such as carbon black.
In each.combination of pigments, the 6rdinary
pigment to be used is preferably a pigment having a
'slight or no absorption in the infrared portion and
25 the ultraviolet portion. For example, when a black
pigment that absorbs light over an entire wavelength

region is used, it is preferably used at a low



5 The use of the white pignent efficiently inproves the em ssion of the
ultraviolet fluorescent pignent and/or the infrared fluorescent pignent
without allowing ultraviolet light and/or infrared |light with which the
printed layer is irradiated to pass through 10 the printing paper. In
addition, a colored ordinary pignment to $& used is preferably a pignent
having a hue different fromthe em ssion wavel ength of the wultraviolet
fluorescent pignent and/or the infrared fluorescent pignent. In such a
conbination, 15 irradiation of a print with ultraviolet |ight and/or
infrared |ight provides an observer wwth a significantly different visual
appreci ati on. Asnaentesuliton a( les getlaapuht meksknf.or it banlicdrihe recor ded,
the forgery, alteration, and falsification of 20 informati on becone
difficult, andeatheksefprtdductbaan phemnenss! ysdetredicathbITheased tm be used
in the present invention can be obtained by m xing required conponents and
di spersing a ppgmbﬁ@aﬁmgmawﬂﬁhnﬁcpimm¢uh1égéﬁrdﬁﬁ@emia(ikgmﬁcmwﬁrion

met hod adapted to its printing node. The ultraviolet fluorescent pignent
and the infrarad eftddcesCeriftlngrentegisn| yusbdiage® WH teKbaErase of 24
its large specific gravity. Therefore, they are preferably subjected to a
re- di spersibn tP8at nPfl&ﬁ%ﬂ%ﬁ%&%.p%@?ﬁﬁggﬁfélﬁﬁ%ﬂq#ﬁy%ﬁﬁ?ﬁ%ﬁ%ytgﬁans of
the ink to be used i,n th rese [

emission O he u tfgyfgiggnfaﬁo@%%cent pigment
and/or the infrared fluorescent pigment without
allowing ultraviolet light and/or infrared light with
which the printed layer is irradiated to pass through

10 the printing paper. In addition, a colored ordinary
pigment to be used is preferably a pigment having a
hue different from the emission wavelength of the
ultraviolet fluorescent pigment and/or the infrared
fluorescent pigment. In such a combination,

15 irradiation of a print with ultraviolet light and/or
infrared light provides an observer with a
significantly different visual appreciation. As a
result, a large amount of information can be recorded,
the forgery, alteration, and falsification of

20 information become difficult, and a false product can
be easily detected.

The ink to be used in the present invention can
be obtained by mixing required components and
dispersing a pigment into a liquid medium according

25 to a production method adapted to its printing mode.
The ultraviolet fluorescent pigment and the infrared

fluorescent pigment easily sediment in ink because of



5 particularly limted, specifically, the ink is suitable for inkjet
recordi ng, gravure printing, offset printing, letterpress printing, screen

printing,

or the |like.

i nclude: securities, bills, gift certificates, cards, train tickets,
admi ssion tickets, and the like, synthetié4paper; and plastic filns. The
exanpl es further include a commodity itself which is easily imtated,

case or corrugated cardboard 15 box for the comuodity,
is not particularly limted. Printing on the printing paper
medi um) may be such that various inmages

Exanpl es of the printing paper (recording 10 medi um

and a

so the printing paper
(recording
(information) are recorded by neans

of the above inks dhane speadyidbegsachtyyhatThespéorrki ctihmggaies formed 20
on part of an ordinary print according to the nmethod of the present

i nventi on.

For perdeplad ]l senbjedctesd trayabeef-dimspe i arednseafmendi nary

printing ink, and only part of its image may be formed according to the
met hod of the peésemt Usevenfildhouyl |airseenng 26ephgaebty. mesanelat i vel y

expensi ve.

A problem associated with cost can be avoided by printing a

part of an inma§be ok &eaks eise@rinotha Papgenfunteredslonfis eh®brs to be
printed with the nethod ot the . present inventign. Next, an exanple of the
recordi ng met hBaT&L H& r Iof esbnit¢dwedPeeh Thicpl e désriMedii th reference

to

10

15

20

25

suitable for inkjet recording, gravure printing,
offset printing, letterpress printing, screen
printing, or the like.

Examples of the printing paper (recording

medium) include: securities, bills, gift certificates,

cards, train tickets, admission tickets, and the
like; synthetic paper; and plastic films. The
examples further include a commodity itself which is
easily imitated, and a case or corrugated cardboard

box for the commodity, so the printing paper is not

particularly limited. Printing on the printing paper

(recording medium) may be such that various images
(information) are recorded by means of the above ink
alone, or may be such that a specific image is formed
on part of an ordinary print according to the method
of the present invention. For example, securities
may be formed by means of ordinary printing ink, and
only part of its image may be formed according to the
method of the present invention. A fluorescent
pigment is relatively expensive. A problem
associated with cost can be avoided by printing a

part of an image, for example, part of a large number



5 the drawings. FIG 1 shows an inmage of the present invention when viewed
fromits surface. In the figure, a portion 1 corresponds to a portion in
which a first ink layer is forned. A portion 2 corresponds to a 10 portion
to which a second ink layer is formed. Part of the first ink layer is
exposed in a dotted manner on the surfac® of the second ink layer. FIG 2
is a cross-sectional drawing of the imge of FIG 1. In the figure, a
region 1 15 corresponds to the portion to which the first ink .layer is
formed. A region 2 corresponds to the portion to which the second ink |ayer
is formed. In addition, broken lines indicate the thickness of the second
i nk | ayer (thicoknésstefrsatpribet qur cobed ng)th20h8i medhtdwe athicdkemess of the
second ink layer is smaller than that of the first ink |ayer, the second
ink layer is fpxedent easkengdprbet ween bunps of the first ink layer. FIG 3
shows a state where a colorant used for 25 the first ink layer is fixed
onto a recording nleffalan| axeRelE Qr £han TREQTSHNT Betheshefdsh® the

first ink layer portion. A portion 2 corresponds 26 to the second ink |ayer
portion. In adBFEFERE BPIRET 19T r’r@sﬁ nof cae 8CthBecthWditdeste f r ¢hee sk€ond i nk

| ayer. The second . ink.layer is fixed to each gap between bunps of the
first ink ﬁ%ynge drawingb.

FIG. 1 shows an image of the present invention
when viewed from its surface. In the figure, a
portion 1 corresponds to a portion in which a first
ink layer is formed. A portion 2 corresponds to a
10 portion to which a second ink layer is formed. Part
of the first ink layer is exposed in a dotted manner
on the surface of the second ink layer.
FIG. 2 is a cross-sectional drawing of the
image of FIG. 1. In the figure, a region 1
15 corresponds to the portion to which the first ink
layer is formed. A region 2 corresponds to the
portion to which the second ink layer is formed. In
addition, broken lines indicate the thickness of the
second ink layer (thickness of a printed coating).
20 Since the thickness of the second ink layer is
smaller than that of the first ink layer, the second
ink layer is fixed to each gap between bumps of the
first ink layer.
FIG. 3 shows a state where a colorant used for
25 the first ink layer is fixed onto a recording
material. In the figure, a portion 1 corresponds to

the first ink layer portion. A portion 2 corresponds



5 FIG 4 shows a state where a transparent

out ernpst surface.
out er nbst surf ace,
wher eby the print

When the transparent coating |ayer is placed on the

the irregularities on the image surface are suppressed,

quality of 10 the imge becones satisfactory. In this

case, when a filmshaped layer is used &b the transparent coating |ayer,

| ar ge nunber of fi

ne air bubbles that cannot be normally observed can be

generated between the image surface and the film As a result, it becones
15 difficult to judge the state of a printed portion fromthe inmge

surface, which is

preferable for an inmage for which security is denmanded.

coating layer 3 is placed on an

a

In addition, tihe tise€ 9&cbhe ahave akeeord Mg or®t hod st 1Sni NptBeehor mati on

of a good i mage,

20 wherein a second ink layer is forned by neans of a

second ink on kidéssindihkakayehef ahieRtkdysgreanstiod 8ecbhbst niknk diam ng

fl uorescent em ssi

on property on a recording material with the second ink

| ayer being exXpossedcondaidat legemarnimerfioed heo feédsh gak beayeren 25 The
present invention also provides an information recognition method

charact eri zed tymp$ nef utthagfiirsadiiati dgyere. i nage descri bed above with 27
ultraviolet light and/or Lnfrared light to recognize information, and an
i nformati of recogni thilén systlepws chashster Whedeby itnangtagenhe

above-descri bed inmage, . a light source for irradiating the inmage with
coating layer is placed on an outermost surface.

10

15

20

25

When the transparent coating layer is placed on the
outermost surface, the irregularities on the image
surface are suppressed, whereby the print quality of
the image becomes satisfactory. In this case, when a
film-shaped layer is used as the transparent coating
layer, a large number of fine air bubbles that cannot
be normally observed can be generated between the
image surface and the film. As a result, it becomes
difficult to judge the state of a printed portion
from the image surface, which is preferable for an
image for which security is demanded.

In addition, the use of the above recording
method results in the formation of a good image,
wherein a second ink layer is formed by means of a
second ink on a first ink la?er formed by means of a
first ink having fluorescent emission property on a
recording material with the second ink layer being
exposed in a dotted manner on the first ink layer.

The present invention also provides an
information recognition method characterized by

including irradiating the image described above with



S5 ultraviolet'light and/or infrared |light, and neans for recognizing a hue
generated by the irradiation wusing the Iight source. The present invention
provi des an immage formed by overlapping nultiple ink layers, conprising a
first ink layer fornmed on a 10 recording naterial by neans of a first ink
having fluorescent em ssion property and?a second i nk | ayer fornmed on the
first ink layer by nmeans of a second ink wherein the first ink layer is
exposed in a dotted manner on the second ink layer, and the inage 15 is
formed by at |east one of the first ink layer and the second ink layer. In
addition, the present invention provides an inmage formed by overl appi ng

mul tiple ink | ayéreyvicdmrilsigit saafd/er inkrhaper 1ifghrtnew are@getoedi ng
material by means of a first 20 ink having fluorescent enission property and
a second ink LBfermpéieed nd han fipEermakipay@edegniddmn ofystesecond i nk,
wherein the first ink layer is exposed in a dotted manner on the second ink
| ayer, the i ma§BarBEtRF sy BnGtudtadt thRe abPvendleagqiibehkinager 25 and
t he second ink layer, and the hicknesg,of,the first image on the recording
material is Ia?giﬂgpﬁaﬁoqqﬁ?t ekhesdd o tiRE $ECoAdAIPgELtP8 I n additi on,

e present. | INELLON v cion,on, Lnge (orred by Qvgr] abplpg il ple, i nk
means of a fir%%riQgcgagf¥£géLgnﬁﬁgegénerated by the irradiation

using the light source. The present invention
provides an image formed by overlapping multiple ink
layers, comprising a first ink layer formed on a

10 récording material by means of a first ink having
fluorescent emission property and a second ink layer
formed‘on the first ink layer by means of a second
ink wherein the first ink layer is exposed in a
dotted manner on the second ink layer, and the image

15 1is formed by at least one of the first ink layer and
the second ink layer. 1In addition, the present
invention provides an image formed by overlapping
multiple ink layers, comprising a first ink layer
formed on a recording material by means of a first

20 ink having fluorescent emission property and a second
ink layer formed on the first ink layer by means of a
second ink, wherein the first ink layer is exposed in
a dotted manner on the second ink layer, the image
being formed by at least one of the first ink layer

25 and the second ink layer, and the thickness of the

first image on the recording material is larger than

the thickness of the second image.



5 em ssion property and a second ink layer forned on the first ink |ayer by
means of a second ink, wherein the first ink |layer is exposed in a dotted
manner -on the second ink layer, the image is formed by at |east one of the
first ink layer and the second ink layer, 10 and a transparent |ayer is
formed on an outernost surface of the inm&fe forned by overl apping the
multiple ink layers on the recording material. In addition, the present
invention provides a recording nmethod for formng an i nmage by overl appi ng
15 multiple ink layers, the method including the steps of formng a first
ink layer of a first ink having fluorescent em ssion property on a

recording material afd % N@n P ﬁg@o?@leisalﬁtl ayRierfi S€COREIviAKsOANt he
first ink |ayer, wherein the inage is forned by at 20 | east one of the first

ink layer and theagecongmeakbyl ayeinl g idenseeoplei Ikkl angleriss so formed
as to have a space. In addition, the present invention provides a
recordi ng met hasbriori$ Ongi ag fam sitnegsk by yew ef b Bped ngnul treplog-dinky | ayers,
conprising the steps 25 of formng a first ink layer of a first ink having
fl uorescent enirsstiani of oper ngaas @fr ecdridisiy imk ehaalingarid doaremaemnta second
ink layer of a second ink.,on the 29 first ink layer, wherein the imge is
formed by ab |eeistsore pfopketfi esid imkdeayed amd 1agesedomthedhion | ayer,
and the average particle size of dispersing elenents dispersed in the first
ink is larger tH@h first ink layer by means of a second ink, wherein
the first ink layer is exposed in a dotted manner on
the second ink layer, the image is formed by at least
one of the first ink layer and the second ink layer,
10 and a transparent layer is formed on an outermost
surface of the image formed by overlapping the
multiple ink layers on the recording material.
In addition, the present invention provides a
recording method for forming an image by overlapping
15 multiple ink layers, the method including the steps
of forming a first ink layer of a first ink having
fluorescent emission property on a recording material
and forming a second ink layer of second ink on the
first ink layer, wherein the image is formed by at
20 least one of the first ink layer and the second ink
layer, and the second ink layer is so formed as to
have a space. In addition, the present invention
provides a recording method for forming an image by
overlapping multiple ink layers, comprising the steps
25 of forming a first ink layer of a first ink having

fluorescent emission property on a recording material

and forming a second ink layer of a second ink on the



5 the average particle size of dispersing elenents dispersed in the second
ink. In addition, the present invention provides a recording nethod for
form ng an image by overlapping multiple ink layers, the method conpri sing
the steps 10 of formng a first ink layer of a first ink having fluorescent
em ssion property on a recording material2%and form ng a second ink |ayer of
a second ink on the first ink |ayer, wherein the image is forned by at

| east one of the first ink layer and the second ink 15 | ayer, and the
applied thickness of the first ink on the recording material is larger than
the applied thickness of the second ink. In addition, the present

i nvention provigdestan niknflarat,| orhé £EPgNt heORmalet hed,fdmgdaidh pgatrradi ating
an image forned by 20 overlapping nultiple ink l'ayers with ultraviolet
l'ight and/or iDératednld @it tiHe recogni zeki Mager bndordm isohdeihrage
having a first ink layer formed by nmeans of a first ink having fluorescent
em ssi on propeibyeen andedadrediang mgerpattandeasizesedonti spkr$ dyer for med
by neans of a second ink on the first ink layer, wherein the first ink
| ayer is exposédments dotsped smxhner tmet hersécamd iirsk laayerr Bfanand t he
image is fornmed by at |least one of the first ink layer and the second ink
| ayer. |n dddi thenaveregepmeganiciaventeonfpdovipges imy igfememt $on
recognition system conprising an image forned by overl appi ng

dispersed in the second ink.

In addition, the present invention provides a
recording method for forming an image by overlapping
multiple ink layers, the method comprising the steps

10 of forming a first ink layer of a first ink having
fluorescent emission property on a recording material
and forming a second ink layer of a second ink on the
first ink layer, wherein the image is formed by at
least one of the first ink layer and the second ink

15 layer, and the applied thickness of the first ink on
the recording material is larger than the applied
thickness of the second ink. In addition, the
present invention provides an information recognition
method, including irradiating an image formed by

20 overlapping multiple ink layers with ultraviolet
light and/or infrared light to recognize image
information, the image having a first ink layer
formed by means of a first ink having fluorescent
emissicn property on a recording material and a

25 second ink layer formed by means of a second ink on

the first ink layer, wherein the first ink layer is

exposed in a dotted manner on the second ink layer,



5 multiple ink layers, the imge having a first ink layer fornmed by neans
of a first ink having fluorescent em ssion property on a recording materi al
and a second ink layer formed by nmeans of a second ink on the first ink

| ayer, the first ink | ayer being 10 exposed in a dotted manner on the second
ink layer, the inmage being formed by at 3®ast one of the first ink |ayer
and the second ink layer; a light source. for irradiating the imge wth
ultraviolet light and/or infrared Iight; and nmeans for recogni zing a 15 hue
generated by the irradiation using the light source. Exanples Next, the
present invention will be described in nore detail by way of exanples.

Unl ess ot her wi sied 20hst alnade tike floammsd "pardt hadstnohbe offoltdhew figrs t
description nean "part by mass" and "mass%, respectively. (Exanple 1) A
styrene-acryl itnlacladyeopehyinehe( kadarny aii@e weyght aleragdeinbbegulthre wei ght
of about 7,000 and an acid value of about 200), a predeterm ned anount of
pot assi um hydrexegenhetaysaty oo neatitded i zh ngnfhem3dt iopopelopmritiam wat er
were stirred and m xed while the tenperature of the mixture was kept at
about 60C, to SYHeeBbYORPEREAEIa ATO%RAAR OLRrBOH UPY 0AVEl lEep®ing

styrene-acrylic acid_copolLyner. The aqueous sol ution , ,
5 multiple ink” layers, the image having a first ink

layer formed by means of a first ink having
fluorescent emission property on a recording material
and a second ink layer formed by means of a second
ink on the first ink layer, the first ink layer being
10 exposed in'a dotted manner on the second ink layer,
the image being formed by at least one of the first
ink layer and the second ink layer; a light source
for irradiating the image with ultraviolet light
and/or infrared light; and means for recognizing a
15 hue generated by the irradiation using the light
source.
Examples
Next, the present invention will be described
in more detail by way of examples. Unless otherwise
20 stated, the terms "part" and "%" in the following
description mean "part by mass" and "mass%",
respectively.
(Example 1)
A styrene-acrylic acid copolymer (having a
25 weight average molecular weight of about 7,000 and an
acid value of about 200), a predetermined amount of

potassium hydroxide necessary for neutralizing the



5 of the styrene-acrylic acid copolyner thus prepared was used as a
di spersant to prepare a pignent dispersion elenent having the follow ng
conposition. 10% aqueous solution of styrene-acrylic acid copolynmer 20
parts 10 Infrared fluorescent pignent (YF3:Yb:Er) 3 parts C. I. Pignment
Yellow 138 7 parts G ycerin 20 parts Di®thylene glycol 20 parts 15
Triethylene glycol 10 parts Water 20 parts Those materials were fed into a
batch-type vertical sand mll. d ass beads having a dianeter of 1 nmwere
| oaded as nedia into the mll, and the 20 whol e was subjected to a
di spersion treatnment for 3 hours while being cooled wwth water. The
resul tant pi goepdldineper anon waase s et ®di t ped Bntshixeentwhiflgathe
separation treatnent (10,000 rpm 30 mnutes) to renobve coarse particles,
and then the 26empsubtame wds tdid utiedtwie waat kepbyaa bootdr 6f°Q, ttoo
prepare an ink. Furthernore, the ink was subjected to a second centrifugal
separation trebheraby(poepere32 Tma@reonnuseshtionr efovdecoar se
particles, and then the resultant was diluted with a liquid nmediumto
provi de a predetBEANAcaCENHIGsiadich. COPRSYMAA- | nkhe f @gueaRFeBCREEEOd ng to
be used in the present P , )

5 of the styrene-acrylic acid copolymer thus prepared

was used as a dispersant to preparé a pigment
dispersion element having the following composition.

10% aqueous solution of styrene-acrylic acid

copolymer 20 parts
10 Infrared fluorescent pigment (YF3:Yb:Er)

3 parts

C.I. Pigment Yellow 138 1 parts
Giycerin 20 parts
Diethylene glycol 20 parts
15 Triethylene glycol 10 parts
Water 20 parts

Those materials were fed into a batch-type

vertical sand mill. Glass beads having a diameter of
1 mm were loaded as media into the mill, and the

20 whole was subjected to a dispersion treatment for 3
hours while being cooled with water. The resultant
pigment dispersion was subjected to a first
centrifugal separation treatment (10,000 rpm, 30
minutes) to remove coarse particles, and then the

25 resultant was diluted with water by a factor of 2 to
prepare an ink. Furthermore, the ink was subjected

to a second centrifugal separation treatment (10,000



5 invention was prepared. On the other hand, an ink for inkjet recording
was prepared in the same manner as that descri bed above except that only a
yell ow pignment (7 parts) was used and no infrared fluorescent pignment was
used in the above ink 10 conposition. A ;g%id i mage was printed on plain
paper by using the ink containing no inftared fluorescent pignment and a
BJF600 printer (manufactured by Canon 1Inc.). Then, the letters "AB"
(preferably the 15 trademark or |ogomark of a manufacturer for an
authenticity judgnment) were printed on the solid inage by using the ink
containing the infrared fluorescent pignent. Althou%h the printed product
presented a unFPBr m{eMiaWtEs ) ort UneRIROGRAYFPRES PRETAT Jastt edd "WBEN wer e
clearly observed when the printed ,froduct.mas irradiated wwth infrared ray
of 800 to 1,200enAFPHLl4284r Waodhluted ¥ithra LAGUIRemedl WY tQ) early
observed when the Erinted product was irradiated wth infrared rays in the
sane manner asPB8VEASt ARLEALEF ML THBRPS 45y PRght ThUBEXARpILE) The
foll ow ng conppnents. were fed into bat ch 33, type,vertical sand mll.
Qass beads habPhg Q) GrafEter Drid i er 87 PadBa tae MEESTnto the mill,
and the whagl e ?' o Lspersion.tre nt. _far hqur,s whil e
bei ng coolgh m¥$§e§§ éﬁ.h$%u§&%§é¥§@. VrP'knid S%QSr hana, n"3HK
for inkjet recording was prepared in the same manner
as that described above except that only a yellow
pigment (7 parts) was used and no infrared
fluorescent pigment was used in the above ink
10 composition.
A solid image was printed on plain paper by
using the ink containing no infrared fluorescent
pigment and a BJF600 printer (manufactured by Canon
Inc.). Then, the letters "AB" (preferably the
15 trademark or logomark of a manufacturer for an
authenticity judgment) were printed on the solid
image by using the ink containing the infrared
fluorescent pigment. Although the printed product
presented a uniform vellow color under daylight, the
20 letters "AB" were clearly observed when the printed
product was irradiated with infrared ray of 800 to
1,200 nm in a dark room. The letters "AB" were also
clearly observed when the printed product was
irradiated with infrared rays in the same manner as
25 that described above under daylight.
(Example 2)

The following components were fed into a batch-



5 for gravure' printing to be used in the present invention was prepared.
The ink was nearly free of staining, and presented a white color. Wite

pi gnent (titaniumoxide) 2 parts Infrared fluorescent pignent (YF3:Yb: Er)
10 9 parts U traviolet fluorescent pigment_(2ZnS:Cu) 9 parts Methyl ethyl
ket one 50 parts Tol uene 50 parts 15 Acry??c resin 30 parts The letters
"genui ne product” were printed on part of woodfree paper by using the ink.
Then, a scenic inage was printed on the letters by using ordinary inks for
four-color gravure printing. 20 Al though only the scenic inmage was observed
under daylight,-the letters "genuine product” were clearly observed when

t he scenic i maggprayeirtiadilatsehdvnhlli nfGlass bagdef h8®dngo al, 200 nmin a
dark room In addition, the letters "genuine product"” appeared in 25 the
sceni ¢ i mage wleamekersednilc ieirr ftoadrddipat 8¢div tintmftle editdys in the
sane manner as that described above under daylight. 34 (Exanple 3) The

fol | owi ng conpdREntienshe e dantork] patedl- toype Msmgsion anseathentd ass

beads having a_dianmeter of 1 mm were | oaded as nedia into the ml]|,
for 3 hours while being cooled with water. Thus, ink

5 for gravure’printing to be used in the present
invention was prepared. The ink was nearly free of
staining, and presented a white color.

White pigment (titanium oxide) 2 parts
Infrared fluorescent pigment (YF;:Yb:Er)
10 9 parts

Ultraviolet fluorescent pigment (ZnS:Cu)

9 parts

Methyl ethyl ketone 50 parts

Toluene 50 parts

15 Acrylic resin 30 parts

The letters "genuine product" were printed on
part of woodfree paper by using the ink. Then, a
scenic image was printed on the letters by using
ordinary inks for four-color gravure printing.

20 Althouch only the scenic image was observed under
daylight, -the letters "genuine product" were clearly
observed when the scenic image was irradiated with
infrared ray of 800 to 1,200 nm in a dark room. In
addition, the letters "genuine product" appeared in

25 the scenic image when the scenic image was irradiated
with infrared rays in the same manner as that

described above under daylight.



5 and the whole was subjected to a dispersion treatnent for 3 hours while
being cooled with water. Thus, Ink 1 for gravure printing to be used in the
present invention was prepared. The ink presented a red color. 10
Conmposition of Ink 1 Infrared fluorescent pignent (YF3:Yb:Er) 10 parts

C.l1. Pignment Red 122 10 parts Methyl ethy4 ketone 50 parts 15 Tol uene 50
parts Acrylic resin 30 parts Separately, Ink 2 and Ink 3 for gravure
printing having the followi ng conpositions were prepared in the same nmanner
as that described above. 20 Conposition of Ink 2 C.I. Pignment Red 122 10
parts Methyl ethyl ketone 50 parts Toluene 50 parts Acrylic resin 30
parts 25 Conposikhi@neof3)Ink 3 Infrared fluorescent pignment (YF3:Yb:Er) 10
parts 35 Methyl ethyl ketone 50 parts Toluene 50 parts Acrylic resin 30
parts A solid i mage Thwasofl opwetgorzcauoletess etefél fed into a batch-

type vertical sand mill. Glass beads having a
diameter of 1 mm were loaded as media into the mill,

5 and the whole was subjected to a dispersion treatment
for 3 hours while being cooled with water. Thus, Ink
1 for gravure printing to be used in the present
invention was prepared. The ink presented a red
color.

10 Composition of Ink 1

Infrared fluorescent pigment (YF;:Yb:Er)

10 parts

C.I. Pigment Red 122 10 parts

Methyl ethyl ketone 50 parts

15 Toluene 50 parts
| Acrylic resin | 30 parts

Separately, Ink 2 and Ink 3 for gravure
printing having the following compositions were
prepared in the same manner as that described above.

20 Composition of Ink 2

C.I. Pigment Red 122 10 parts
Methyl ethyl ketone 50 parts
Toluene 50 parts
Acrylic resin 30 parts

25 Composition of Ink 3
Infrared fluorescent pigment (YFs;:Yb:Er)

10 parts



5 by using Ink 1 described above. Then, solid inages 2 and 3 were fornmed on
the polyester filmby overprinting Ink 2 and Ink 3 described above in the
order of Ink 2 -. Ink 3 and Ink 3 -. Ink 2 in such a nmanner that the

pi gment concentrations would be the 10 sane. The images 1 to 3 were observed
under daylight or while being irradiated®dsmMth infrared ray of 800 to 1,200
nm under daylight. As a result, the image 1 was nost clearly observed in
any case. (Exanple 4) 15 The foll owi ng conponents were fed into a batch-
type vertical sand mll. G ass beads having a dianeter of 1 nmwere | oaded
as nedia into the mll, and the whole was subjected to a dispersion

treatment for 3 houyfs i | &-bei ngeegked with water. Hpug, ik 20 1 for
gravure printing to be used inthe present invention was prepared. The ink

presented a red colQyiydpgposition of Ink 1 Utraviol efy fddarescent pi gnent
(Flurol BK) 25 10 parts C. 1. Pignent Red 122 10 parts Methyl ethyl ketone

50 parts 36 Tol uenendb; Pt sesfgrylic resin 30 parts 3%epamadely, Ink 2 and
Ink 3 for gravure printing having the foll ow ng conpositions were
A solid image 1 was formed on a polyester film
5 by using Ini 1 described above. Then, solid images 2
and 3 were formed on the polyester film by
overprinting Ink 2 and Ink 3 described above in the
order of Ink 2 - Ink 3 and Ink 3 - Ink 2 in such a
manner that the pigment concentrations would be the

10 same. The images 1 to 3 were observed under daylight
or while being irradiated with infrared ray of 800 to
1,200 nm under daylight. As a result, the image 1
was most clearly observed in any case.

(Example 4)

15 The following components were fed into a batch-
type vertical sand mill. Glass beads having a
diameter of 1 mm were loaded as media into the mill,
and the whole was subjected to a dispersion treatment
for 3 hours while being cooled with water. Thus, Ink

20 1 for gravure printing to be used in the present
invention was prepared. The ink presented a red
color.

Composition of Ink 1
Ultraviolet fluorescent pigment (Flurol BK)
25 10 parts
C.I. Pigment Red 122 10 parts

Methyl ethyl ketone 50 parts



5 prepared in'the same nmanner as that described above. Conposition of Ink 2
C.l. Pigment Red 122 10 parts Methyl ethyl ketone 50 parts Tol uene 50
parts 10 Acrylic resin 30 parts Conposition of Ink 3 Utraviolet
fluorescent pignent (Flurol BK) 10 parts Methyl ethyl ketone 50 parts 15
Tol uene 50 parts Acrylic resin 30 parts3@ solid image 1 was forned on a

pol ypropylene filmby using Ink 1 described above. Then, solid images 2
and 3 were forned on the pol ypropylene film20 by overprinting Ink 2 and Ink
3 described above in the order of Ink 2 -. Ink 3 and Ink 3 -. Ink 2 in such
a manner that the pignent concentrations would be the sane. The inmages 1 to
3 were observed undd&cldw@ra ght or while being irradi ab&dpsints bl ack |i ght
rays under 25 daylight. As a result, the inage 1 was nost clearly observed
in any case. (ExanpPem)lizy rasinfol | owing resin and oS0 Wet i ssol ved into
the follow ng solvent at 220C under nitrogen, and the resultant solution
was stirred under heRRIFEOHY, 1IRbuE BBIpAEKare hrdt Ehvure

printing having the following compositions were
5 prepared in’the same manner as that described above.

Composition of Ink 2

C.I. Pigment Red 122 10 parts
Methyl ethyl ketone 50 parts
Tcluene 50 parts
10 Acrylic resin ' 30 parts

Composition of Ink 3

Ultraviolet fluorescent pigment (Flurol BK)

10 parts

Methyl ethyl ketone 50 parts

15 Tcluene 50 parts
Acrylic resin 30 parts

A solid image 1 was formed on a polypropylene
film by using Ink 1 described above. Then, solid
images 2 and 3 were formed on the polypropylene film

20 by overprinting Ink 2 and Ink 3 described above in
the order of Ink 2 - Ink 3 and Ink 3 - Ink 2 in such
a manner that the pigment concentrations would be the
same. The images 1 to 3 were observed under daylight
or while being irradiated with black light rays under

25 daylight. As a result, the image 1 was most clearly
observed in any case.

(Example 5)



5 Rosin' denatured phenol resin 40 parts Soybean oil 25 parts

Petr ol eum based sol vent (AF Sol vent 4) 35 parts The follow ng pignent

m xture was added to the 10 varnish prepared as descri bed above in such a
manner that the pignment concentration would be 20% Then, the m xture was
evenly kneaded by using a sand mll to h?@pare an ink for offset printing
to be used in the present invention. 15 C 1. Pignent Red 122 10 parts
Infrared fluorescent pignent (YF3:Yb:Er) 10 parts On the other hand, an ink
for offset printing was prepared in the sane manner as that described 20
above except that only the red pignent (10 parts) was used and no infrared
fluorescent pigment Mes Uskblovhngt hesabovad ok lcorposidionclTeghénte letters
were printed on plain paper by an offset printing machine by using the
above ink 25 contafalhgwine iselvandd &4 L?O%&S%elh@dﬁrgﬁéﬁﬁfpge%bs?éﬁhently, a
solid image for covering the entire ciphered letters was printed by using

t he above ink B8 E%ﬁPégﬁPﬁgsﬁ&WQﬁQQﬂ%ﬁFf??&ﬁ@%@eH?dﬁFgﬁ€ﬁ¢}QQtﬁRﬁ@h t he
entire surface, of theBﬁrintedrproduct, resented a wuniformred col or under

dayl i ght, only?tR8UEi pRePEGPALE "I ¥t e clearly observed when the printed
5 Rosin-denatured phenol resin 40 parts
Soybean oil 25 parts

Petroleum-based solvent (AF Solvent 4)
35 parts
The following pigment mixture was added to the
10 wvarnish prepared as described above in such a manner
that ths pigment concentration would be 20%. Then,
the migture was evenly kneaded by using a sand mill
to prepare an ink for offset printing to be used in
the present invention.
15 C.I. Pigment Red 122 10 parts
Infrared fluorescent pigment (YF3;:Yb:Er)
10 parts
On the other hand, an ink for offset printing
was prepared in the same manner as that described
20 above except that only the red pigment (10 parts) was
used and no infrared fluorescent pigment was used in
the above ink composition.
Ciphered letters were printed on plain paper by
an offset printing machine by using the above ink
25 containing the infrared fluorescent pigment.
Subsequently, a solid image for covering the entire

ciphered letters was printed by using the above ink



5 product was'irradiated with infrared ray of 800 to 1,200 nmin a dark
room The ciphered letters were also clearly observed when the printed
product was irradiated with infrared rays in the same nanner as that
descri bed above under daylight. The ink f é 10 offset printing can al so be
used for letterpress printing or screen % inting. In addition, information
recorded on the printed product obtained by using the ink of Exanple 5 was
read by using a scanner having a device for 15 applying specific infrared
| ight adapted to the infrared fluorescent pignent and a device for reading
em ssion information (cipher) . As a result, the information was
satisfactoril ycerhdinEnct mer nmyfgaredhf biwaresnenscpidagndn algtiheuath product
formed on 20 the surface of a recording nmediumby using the ink of Exanple
5 whil e varyi nghehenthirek sesaste af | B¢ apEdntpAgRr osysdr musstiperdi @n was
read by using a scanner having a device for applying specific infrared
light with an%B% PF@IF@@\&9&9%ﬂ&ﬁ4ﬁ%d§%¥gﬁgpéltﬁ@lghﬁﬁﬁwﬁfgﬁ?¥¢@orescent
pi gnent and a fev'ce for reading em ssion information. As a result,
i nformation co ?EtﬁEﬁdWﬁ&e oS %ﬂéb@ rYﬂdtHBEEné§§ S HHEI nfrared i ght
39 absorptd on rtion was .read ._% a % 6) -The f.ol |l ow onents were
sufficientl H?ggacgngaﬁigﬁgFggﬁi€§§J§| g é%Fﬁéésﬁr&PW' chine ?%
1,200 nm in a dark room. The ciphered letters were
also clearly observed when the printed product was
irradiated with infrared rays in the same manner as
that described above under daylight. The ink for
10 offset printing can also be used for letterpress
printing or screen printing.
In addition, information recorded on the
printed product obtained by using the ink of Example
5 was read by using a scanner having a device for
15 applying specific infrared light adapted to the
infrared fluorescent pigment and a device for reading
emission information (cipher). As a result, the
information was satisfactorily read. Furthermore,
information recorded on a printed product formed on
20 the surface of a recording medium by using the ink of
Example 5 while varying the thickness of an infrared
light absorption portion was read by using a scanner
having a device for applying specific infrared light
with an excitation wavelength adapted to the infrared
25 fluorescent pigment and a device for reading emission

information. As a result, information corresponding

to the change in thickness of the infrared light



5 prepare an ultraviolet-curing ink. Conposition of Ink 1 Infrared
fluorescent pignent (YF3:Yb: Er/average particle size: 2 pm 50 parts

Pol yester acrylate 30 parts 10 Hydroxyethyl nethacrylate 13 parts

Hydr oxynet hyl propi ophénone 7 parts Conposition of Ink 2 Carbon bl ack
(average particle size: 500 nm 20 parts3915 Pol yester acrylate 45 parts
Hydr oxyet hyl nmethacrylate 25 parts Hydroxynet hyl propiophenone 10 parts
Letters were printed on Yupo paper by using Ink 1 described above, and were
irradiated with WV light 20 to forman image 1. Furthernore, a solid inmge
was sequentially formed by using Ink 2 in such a manner that the solid

i mage woul d ovgpkappwitth dprto®fwiberehfmge | and a printed thickness of
Ink 2 would be snaller than that of Ink 1. After that, the 25 resultant was
irradiated wi t hEk¥mbilghte)to forman inmage 2, thereby obtaining a final
imge 3. Wien the final image 3 was observed under daylight, only the 40

bl ack solid image 2 Was db3épwachg Woerpdrient sragerd swasiicrikadilated with
infrared Iight of 800 to 1,000 nm in a dark room the imge 1 including the
portion overlmppedgawnid [ditdre i 3mgeb? wasngbsethede-roll machine to

5 prepare an altraviolet—curing ink.
Composition of Ink 1

Infrared fluorescent pigment (YFs;:Yb:Er/average

particle size: 2 um) 50 parts
Polyester acrylate 30 parts

10 Hydroxyethyl methacrylate 13 parts
Hydroxymethyl propiophenone 7 parts

Composition of Ink 2

Carbon black (average particle size: 500 nm)

20 parts

15 Polyester acrylate 45 parts
Hydroxyethyl methacrylate 25 parts
Hydroxymethyl propiophenone 10 parts

Letters were printed on Yupo paper by using Ink

1 described above, and were irradiated with UV light

20 to form an image 1. Furthermore, a solid image was
sequentially formed by using Ink 2 in such a manner
that the solid image would overlap with a part of the
image 1 and a printed thickness of Ink 2 would be
smaller than that of Ink 1. After that, the

25 resultant was irradiated with UV light to form an
image 2, thereby obtaining a final image 3. When the

final image 3 was observed under daylight, only the



5 A transparent lamnated filmhaving a thickness |arger than the total
applied thickness of Ink 1 and Ink 2 was |lam nated on the i mage 3 obtai ned
as described above. After that, the resultant was irradiated with infrared
light of 800 to 1,000 nmin 10 a dark room As a result, the imge 1
including the portion overlapping with t image 2 was clearly observed.
In particular, there was no difference between the portion of the inmage 2
overlapping with the inage 1 and the portion of the inage 2 not 15
overlapping with the image 1 as conpared to the case before the | am nation
of the transparent lam nated film (Exanple 7) The portion where the inage
1 and the i magelack2godvel |iamusd 4 was ealefesvier | Whehe thiendimagmge 3 of
Exanpl e 6 was observed with a microscope at a, magnification of "x 10". As a
result, Ink 2 Wa3&difsadipded ny thelnbageed haghsbods P Hed nly @09t 8® on the
portion where the inaggdl was printed. Furthernpore, 25 the portion was
i rradiated withDi Af PEFEd 19%ht Gt 8FPIE 0l 1168 VAN RURR e As a
result, the inage & fornegggﬁgqﬁ?ns.of Ink 1 was,observed being dotted in
41 the inmage 2VFOrARyHy S HRASS AsVaEsOPSEEY Sfbove, according to
t he present. inventipn, there can ﬂgﬁrrovid n i e,_a recor.din met hod,
a recognitibn nethodg bha 8RaF RPSr %ﬂ?teéafalmnﬁgVing 2" thickiess
larger than the total applied thickness of Ink 1 and
Ink 2 was laminated on the image 3 obtained as
described above. After that, the resultant was
irradiated with infrared light of 800 to 1,000 nm in
10 a dark room. As a result, the image 1 including the
portion overlapping with the image 2 was clearly
observed. In particular, there was no difference
between the portion of the image 2 overlapping with
the image 1 and the portion of the image 2 not
15 overlapping with the image 1 as compared to the case
before the lamination of the transparent laminated
film.
(Example 7)
The portion where the image 1 and the image 2
20 overlapped with each other in the final image 3 of
Example 6 was observed with a microscope at a
magnification of “x 10”. As a result, Ink 2 used for
forming the image 2 was observed being dotted on the
portion where the image 1 was printed. Furthermore,
25 the portion was irradiated with infrared light of 800

to 1,000 nm in a dark room. As a result, the image 1

formed by means of Ink 1 was observed being dotted in



5 recognition systemw th which a | arge anount of information can be easily
recorded without the |am nation of a |large nunber of colorant |ayers, and
which hardly allow forgery, alteration, or the like. As described above,
according to the present 10 invention, a relative positional relationship
between a |arge nunber of fluorescent inkllayers or a fluorescent particle
init and an ink layer to be lamnated or a colored colorant in it can be
clarified. As a result, even if the ink layer is 15 | am nated, fluorescent
em ssion can be observed in the formof a dotted emtting portion through

j udgment according to magnification by nmeans of a lens or the like, or in
the formof a kheedishaped difornpdneyshaprd eifi Thkng@ .portion wth the eyes.
20 Therefore, there can be provide an imge, a recording nethod, a
recogni ti on nethod, Aaddencirnbednetticore, racogndingnteystempwietsenthi ch a

| arge anobunt of information can be easily recorded, and which hardly allow
forgery, alteranvention .t Hdidikecansbd2prorideappl ilowdeon xleasrpgingrity
from Japanese Patent Application No. 2003-413563 filed Decenber 11, 2003,
whi ch is herebjethesh per &P Bk bperBatBodpepaidn arg3 nfQugasion

5 recognition‘system with which a large amount of
information can be easily recorded without the
lamination of a large number of colorant layers, and
which hardly allow forgery, alteration, or the like.

As described above, according to the present

10 invention, a relative positional relationship between
a large number of fluorescent ink layers or a
fluorescent particle in it and an ink layer to be
laminated or a colored colorant in it can be
clarified. As a result, even if the ink layer is

15 laminated, fluorescent emission can be observed in
the form of a dotted emitting portion through
judgment according to magnification by means of a
lens or the like, or in the form of a line-shaped or
plane-shaped emitting portion with the eyes.

20 Therefore, there can be provide an image, a recording
method, a recognition method, and an information
recognition system with which a large amount of
information can be easily recorded, and which hardly
allow forgery, alteration, or the like.

25



1. An image, conprising a |am nated portion in which a plurality of ink

| ayers are lamnated on a recording material, wherein the | am nated portion
has a colored second ink |ayer lamnated on a first ink |ayer having
fluorescent em ssion property, part of the first ink layer is exposed in a
dotted manner with respect to the second 44 nk | ayer, the thickness of the
second ink layer is smaller than that of the first ink layer, and the
second ink layer is fixed to each gap between bunps of the first ink |ayer.
2. An inmage according to claiml, wherein the fluorescent em ssion property
is obtained by a fluorescent dispersing Elenent in first ink for formng

the first ink |ayerpy a?aggé‘ltﬁ grags panlid 6,51 28 OF Fhgnf bg?égé%%m

di spersing elenent is an an average ‘partic Sl ze colorant in
a second ink fpitéptmMpgltibetsesond . Mk03-aye8563. FANdMBER RGEOF ding to
claim1l1, wherein the first 1ink |layer contains a fluorescent pignment as a
colorant. 4. An00Bpgehachoridi g rtedbycliaaniporaledwber elerfeaertdd ckness of the
first ink layer is larger than a thickness of the second ink layer. 5. An

i mage accordi ngeteinlaim 1 or 2, wherein the first ink layer uses a

wavel ength outside a visible light wavelength region as excitation energy
to emt fluorescence of a specific color in the visible |light wavel ength
region. 6. An image according to claimb5, wherein a wavel ength region of an
em ssion spectrumof the first ink layer is in a wavelength region of an
absor ption spectrum of



the second ink layer. 44 7. An image according to claim5, wherein the
first ink layer contains nmultiple | anthanoids, and uses infrared wavel ength
| ight as excitation energy to emt fluorescence in the visible |ight

wavel ength region. 8. An inage according to claim7, wherein the second ink
| ayer ccnprises a |ayer of a bl ack-based col or containing carbon black. 9.
An image according to claim1l, wherein the inage has the first ink |ayer on
whi ch the second ink layer is not laninated in a portion adjacent to the

| ami nated portion. 10. An image accorting to claim1 or 9, wherein the

i mge has a part of the second ink | ayer that does not have the first ink

| ayer in a portion adjacent to the |leGmAiMg ed portion, and fornms information
resulting fromthe second ink layer. 11. An inage according to claim1 or

2, wherein the recording material has a transparent |ayer at |east on the
second ink |ayér inAnhempgei natmelr poing on lardated gorttedn érpwbdrbk portion

of the firstiipkihayens 12, AR ErROS 20CHrdited Q. Clai M LEq Wer ei n a

t hi ckness of the _ transparent layer 1s larger than a total thickness of the
i nk | ayer $at6ried  onnehelReble di HLndeR®MItiom hagn & gedere€onpri sing a
| anm nat ed geRhAOANkN1¥REeN1a@i RhtE@! it Ya Of i HgK ilndy @l edr Bakamgnat ed on a
recordlngfluorescent emission property, part of the first ink layer

is exposed in a dotted manner with respect to the second

ink layer, the thickness of the second ink layer is smaller

than that of the first ink layer, and the second ink layer

is fixed to each gap between bumps of the first ink layer.

2. An image according to claim 1, wherein the
fluorescent emission property is obtained by a fluorescent
dispersing Element in first ink for forming the first ink
layer, and an average particle size of the fluorescent
dispersing element is larger than an average particle size
of a colorant in a second ink for forming the second ink

laver.

3. An image according to claim 1, wherein the first

ink layer contains a fluorescent pigment as a colorant.

4. An image according to claim 1 or 2, wherein a
thickness of the first ink layer is larger than a thickness
of the second ink layer.

5. An image according to claim 1 or 2, wherein the
first ink layer uses a wavelength outside a visible light
wavelength region as excitation energy to emit fluorescence

of a specific color in the visible light wavelength region.

6. An image according to claim 5, wherein a
wavelength region of an emission spectrum of the first ink
layer is in a wavelength region of an absorption spectrum of

the second ink layer.



material, wherein: the |lam nated portion has a colored second ink | ayer 45

| am nated or a first ink layer having fluorescent em ssionproperty; a part
of the first ink layer is exposed in a dotted nanner with respect to the
second ink layer; a thickness of the first ink layer is larger than a

t hi ckness of the second ink | ayer; a wavel ength region of an em ssion
spectrumof the first ink layer is in a wavel ength regi on of an absorption
spectrum of the second ink |ayer; the thickness of the second ink layer is
smaller than that of the first ink |a&fr; and the second ink layer is fixed
to each gap between bunps of the first ink layer. 14. An imge according to
claim 13, wherein the recording material has a transparent |ayer at |east

on the second,ink |a in.t | am nat ed .portion and on.a dotted exposure
portion of the7fi$§tl¥%éélgﬁ%$§aﬁﬁﬁ 9@1éiﬁiﬂa§ac@%5 eAg 8% éFﬁElB, wher ei n
t he first inknkalvayeropbaias nsuitip loresvdrnqidgnesndassascohéraned 16. A

recordi ng yRLhedgt ROMPELE! B9 LRe: S1ERS Unerd,Ptl R ffim%&eisgénhéyer of a

first ink having a  fluorescent dispersing ellement on a recording material;
and forni i§ &hse¥dAdPlakliahervarekenddoi®di-having a colorant in such a
manner that a part of the first ink layer is exposed in a dotted nmanner

W th respect t%.theAn image according to claim 7, wherein the second

ink layer ccmprises a layer of a black-based color

containing carbon black.

9. An image according to claim 1, wherein the image
has the first ink layer on which the second ink layer is
not laminated in a portion adjacent to the laminated

portion.

10. An image according to claim 1 or 9, wherein the
image has a part of the second ink layer that does not have
the first ink layer in a portion adjacent to the laminated
portion, and forms information resulting from the second

ink layer.

11. An image according to claim 1 or 2, wherein the
recording material has a transparent layer at least on the
second ink layer in the laminated portion and on a dotted

exposure portion of the first ink layer.

12. An image according to claim 11, wherein a
thickness of the transparent layer is larger than a total
thickness of the ink layers formed on the recording

material.

13. An image, comprising a laminated portion in which
a plurality of ink layers are laminated on a recording
material, wherein:

the laminated portion has a colored second ink layer



second ink | ayer, wherein the thickness of the second ink layer is snaller
than that of the first ink layer, and the second ink layer is fixed to each
gap between bunps of the first ink layer. 46 17. A recording nethod,
conprising the steps of: formng a first ink layer of a first ink having a
fluorescent dispersing elenent on a recording material; and formng a
second ink | ayer of a second ink having a colorant on the first ink |ayer,
wherein an average particle size of the dispersing elenent dispersed into
the first ink is larger than an averafe particle size of a dispersing

el ement dispersed in the second ink by such an extent that a part of the
first ink layer is exposed in a dotted manner with respect to the second

i nk layer,, the thi.ckness_of the second ink |a is snaller than that of

t he firstlﬁﬂRnﬁgﬁgr?raﬁdffﬁ§Esé%%nﬁﬁy?ﬁQ“?Qﬁgg%ﬁgcﬁgfgﬁnFo each gap between
bunps of temeskiibsproprktiayer. 18. A recording method, conprising the steps
of: formng a.f h&?‘c Lekehave! of fnli'facﬁ}ﬁrl_ rig:ﬂ%@%blo%%da inf 'a“%‘?:%gSF“

di spersing el enent on a recording material;. orm ng a second ink |ayer
of a secom@NgK Wattngeareebl be abe ovetdnd finkstlaviek il ayer, wherein an

applied thicknasshetkhBesf bEStnéNKi e tek TREQN dishd JFRLS! itdlani & | arger than
an applie%hhgkgég%sgfoghetQgcgggogg&i{gygy.such an extent that a part of the
first !
a wavelength region of an emission spectrum of the
first ink layer is in a wavelength region of an absorption
spectrum of the second ink layer;
the thickness of the second ink layer is smaller than
that of the first ink layer; and
the second ink layer is fixed to each gap between

bumps of the first ink layer.

14. An image according to claim 13, wherein the
recording material has a transparent layer at least on the
second ink layer in the laminated portion and on a dotted

exposure portion of the first ink layer.

15. An image according to claim 13, wherein the first

ink layer contains a fluorescent pigment as a colorant.

16. A recording method, comprising the steps of:
forming a first ink layer of a first ink having a
fluorescent dispersing element on a recording material; and

forming a second ink layer of a second ink having a
colorant in such a manner that a part of the first ink
layer is exposed in a dotted manner with respect to the
second ink laver,

wherein the thickness of the second ink layer is
smaller than that of the first ink layer, and the second
ink layer is fixed to each gap between bumps of the first

ink layer.



ink layer is exposed in a dotted manner with respect to the second ink

| ayer, the thickness of the second ink layer is smaller than that of the
first ink layer, and the second ink layer is fixed to each gap between
bunps of the first ink layer. 19. A recording nmethod according to any one
of claimse 16 to 18, wherein each of the first ink and the second ink
conprises an ink for gravure printing containing an aqueous |liquid or an
oil-based liquid and a filmformng material. 47 20. A recording nethod
according to any one of clains 16 to 18 wherein each of the first ink and

t he second ink conprises an ink for offset printing, letterpress printing,
or screen printing containing a solvent and an oxidationpol ynerizable film

formng materigl. 21. A recordin thod accordi to.any one of clainms 16
to 18, mherein%gac% g?c?ﬁgl?gr%?gP% ’éﬁﬂ“?ﬁé”gg%g%ﬁ Fﬁfp%cg rises an ink
for ultraviol etftocminggapfinstngnkoheyemiaof a £ isstvemk dadiag a

oxi dat i on-polyerizabkefLlm for o fg-pat glial ¥ Qrdi,p hod
according to any ong o?séFa?%38_16 t&ﬁ?8, éfg¥ﬁ%25§%%%% Ehg ?iggp i nk

| ayer cont ai ns f&rMipdopeseeAbdpighehives of colsscomd iz haYingf 8r mati on

recogni ti ap1RERedonCeRRr ESEBE ihklB&y&t) ng an image, which has a first ink
| ayer lam nated. on.a recording materi and havi fluorescent em ssion
property to emPeFFilr BBCEREE"8P BAEpECHY i Holdr T £ SVEEEARE |1 ght

wavel engt lkelreaginan digpessad antwavehenfiihst ink is larger than an

average particle size of a dispersing element dispersed in
the second ink by such an extent that a part of the first
ink layer is exposed in a dotted manner with respect to the
second ink layer, the thickness of the second ink layer is
smaller than that of the first ink layer, and the second
ink layer is fixed to each gap between bumps of the first

ink layer.

18. A recording method, comprising the steps of:
forming a first ink layer of a first ink having a
fluorescent dispersing element on a recording material; and

forming a second ink layer of a second ink having a
colorant on the first ink layer,

wherein an applied thickness of the first ink on the
recording material is larger than an applied thickness of
the second ink by such an extent that a part of the first
ink layer 1s exposed in a dotted manner with respect to the
second ink layer, the thickness of the second ink layer is
smaller than that of the first ink layer, and the second
ink layer is fixed to each gap between bumps of the first

ink laver.

19. A recording method according to any one of claims
16 to 18, wherein each of the first ink and the second ink
comprises an ink for gravure printing containing an aqueous

liquid or an oil-based liquid and a film forming material.



outside the visible |ight wavel ength region as excitation energy and a

col ored second ink layer lamnated on the first ink layer, and in which a
part of the first ink layer 1is exposed in a dotted manner with respect to
the second ink layer, with a wavel ength outside the visible |ight

wavel ength region, to observe fluorescent em ssion of the first ink |ayer
due to a dotted exposure of the first ink [|ayer, wherein the thickness of
the second ink layer is smaller than that of the first ink layer, and the
second ink layer is fixed to each gap*between bunps of the first ink

| ayer. 24. An information recognition nethod according to claim23, wherein
the first ink |ayer contains a fluorescent 48 pignment as a colorant. 25. An

i nformation re%%gnhtk890§¥§£§gkégﬁm§e£$§§] Aan %ytg% tb%l %ggnent of a

first product that "has an flr ayer Fanlnated on a
recor di ng 1omgcedBal waﬁuehaveﬁghf¢ﬁo¢1@%c@mstemr§<slamd phepesecyndo iaki t

f'UoresceQﬁﬁFﬁ1séssBﬁchﬁkcf69|QEfé@tabﬂlﬁﬂfHJE|ﬂé¥@érﬁ¥%%%|ength regi on by
usi ng a wavel ength outside the visjbl | i ght, wavel ength region as

eXC|tat|oﬁKéﬁ§ﬂ@9 raRd §C68P6r@Hlng%EQwﬁPWWﬁéq¥£@b@-ﬁ&ﬁWﬁ@ﬁe&ngnaPhe first ink
| ayer, andxidatWaneblgmpatitabliet helhi fSEmimK Mayedridls exposed in a dotted
manner with respect to the second ink layer, with respect to a second
product that does not have the image, by irradiating the imge with a

wavel engt h out gilde At hecwirdiihy emethght acmwveliengttv reeyi omet o fj wdgemshat t he

first pquHPRxJ§8, wherein each of the first ink and the second ink
comprises an ink for ultraviolet-curing printing containing
a solvent and an oxidation-polymerizable film forming

material.

22. A recording method according to any one of claims
16 to 18, wherein each of the first ink layer contains a

fluorescent pigment as a colorant.

23. An information recognition method, comprising
irradiating an image, which has a first ink layer laminated
“on a recording material and having fluorescent emission
property to emit fluorescence of a specific color in a
visible light wavelength region by using a wavelength
outside the visible light wavelength region as excitation
energy and a colored second ink layer laminated on the
first ink layer, and in which a part of the first ink layer
is exposed in a dotted manner with respect to the second
ink layer, with a wavelength outside the visible light
wavelength region, to observe fluorescent emission of the
first ink layer due to a dotted exposure of the first ink
layer, wherein the thickness of the second ink layer is
smaller than that of the first ink layer, and the second
ink layer is fixed to each gap between bumps of the first

ink layer.

24. An information recognition method according to

claim 23, wherein the first ink layer contains a fluorescent



a true product based on a presence of fluorescent em ssion of the first ink
| ayer, wherein the thickness of the second ink layer is smaller than that
of the first ink layer, and the second ink layer is fixed to each gap

bet ween bunps of the first ink layer. 26. An information recognition system
according to claim25, wherein the first ink [ayer contains a fluorescent

pi gnment as a colorant. 27. An ink for formng a first ink |ayer having
fluorescent em ssion property on which a colored second ink |ayer is

| ani nated and a part of which is expos® in a dotted manner with respect to
t he second ink |ayer, conprising a colorant containing a plurality of

| ant hanoi ds, wherein the thickness of the second ink layer is smaller than
that of the first ink |la er, nd the second ink layer is fixed to each gap
bet ween bdmFES ?ﬁeafFPi?r Pﬁk layer. 49 28. An ink according to claim 27,
wherein the ink conprising the colorant containing the plurality of

| ant hanoi ds ha§5tlggrgﬁﬁgP%aF?%ﬁf£g%béﬁ ﬁ3@§§%éﬂﬂﬂq§'He%%%§§ﬁﬁace of a

specific color in a visi wavel engt h regi on by using a wavel engt h

out si de t & Wusihgng icityhi udanerengt na r e on R ttdritoagna@ngy. 29. An

i nk accor dinge, 0 wtliahMag, awhergt Nitkeldyde LANREEE®H ke reRleant
contalnln%ﬁfhe,plurallkﬁ of Iinthan0|ds conprises an ultraviolet-curing
i nk. 30. GeFkadc BBFAMAY T8 EFUPRF ST WP T AheTomerty to emit

fluorescence of a specific color in a visible light
wavelength region by using a wavelength outside the wvisible
light wavelength region as excitation energy and a colored
second ink layer laminated on the first ink layer, and in
which a part of the first ink layer is exposed in a dotted
manner with respect to the second ink layer, with respect
to a second product that does not have the image, by
irradiating the image with a wavelength outside the visible
light wavelength region to judge that the first product is
a true product based on a presence of fluorescent emission
of the first ink layer, wherein the thickness of the second
ink layer is smaller than that of the first ink layer, and
the second ink layer is fixed to each gap between bumps of

the first ink layer.

26. An information recognition system according to
claim 25, wherein the first ink layer contains a fluorescent

pigment as a colorant.

27. An ink for forming a first ink layer having
fluorescent emission property on which a colored second ink
layer is laminated and a part of which is exposed in a
dotted manner with respect to the second ink layer,
comprising a colorant containing a plurality of
lanthanoids, wherein the thickness of the second ink layer
is smaller than that of the first ink layer, and the second
ink layer is fixed to each gap between bumps of the first

ink layer.



conprising the colorant containing the plurality of [|anthanoids conprises
an oil-based ink. 31. An ink according to claim?27, wherein the first ink
| ayer contains a fluorescent pignment as a col orant.
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28. An ink according to claim 27, wherein the ink
comprising the colorant containing the plurality of
lanthanoids has fluorescent emission property to emit
fluorescence of a specific color in a visible light
wavelength region by using a wavelength outside the visible

light wavelength region as excitation energy.

29. An ink according to claim 27, wherein the ink
comprising the colorant containing the plurality of

lanthanoids comprises an ultraviolet-curing ink.

30. An ink according to claim 27, wherein the ink
comprising the colorant containing the plurality of

lanthanoids comprises an oil-based ink.

31. An ink according to claim 27, wherein the first

ink layer contains a fluorescent pigment as a colorant.





