METHOD OF MANUFACTURE OF MULTI LAYER CHOLESTERI C LI QUI D
CRYSTAL OPTI CAL BODI ES Field of the I nvention The

w@e@san3ii nvention relates to optical bodies cpar/asrosgic281

chol esteric liquid crystals. The present invention
also relates to reflective optical polarizers fornmed
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or cholesteric liquid crystal precursors.
Specifically, the invention relates to nethods and
apparatus for formng three or nore cholesteric liquid

crystal Iayers vvi th aleMlthaelmamgm corrposi tion on a
subs
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the display (e.g., anbient light). These two displ ay
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that can be backl i tBackgnound ahthe Inventigr di m | i ght

cond r I ' :
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Pre erab he reflective pO aril zer as no rmrethan
rqﬂmaatmfrt 1P dnspfam rednees displey wpririsomd(brighingssi and ccp equire high

plg@g Iﬁ% |, devices operate over a broad range of
vvavecf engths and, as a consequence, the reflective

pol aReﬂmhvadanzeyqiia&abd:e)n deysderad éorawein displays bndettier
Walg Jc1o sg&{eﬂec B?I%rlzerél\erﬁ%erenw@%aﬁg ?‘? hgﬁt 0?8 olérrzgtlon and

L Yed W)t
pogfereaaily oafiect ligh hodng am)rmbgmrgt polarznatgen. SUmpaafmedfthztt heflective
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Preferably, the reflective polarizer has no more than 10% absorption for the transmission
polarization. Many optical devices operate over a broad range of wavelengths and, as a
consequence, the reflective polarizer must typically operate over that broad wavelength
range, as well. When used as selective reflection mirrors, such optical devices must also

operate over a broad wavelength range.
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General ly, the present invention relates to optica
bodi es containing cholesteric liquid crystals and

wo hesni19smnuf acture, as well as the use of chol PET/ER1005/016281

liquid crystals in optical devices, such as reflective
pol ari zers, selective reflection mrrors, and the
i ke. Methods and apparatus for form ng three or nore

chol esteric |iquid Suypmaxy of thednvension h a singl e
co at i Brnﬁmg E)i‘ésérﬁ nyRBtich el § %alé% ?’cflfngg gherstenc
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og{llcsaig vlllcg sﬁ%l{ allesér fgerclﬁc #)(ﬁﬁcﬁz%iél gelec{l?euﬂeﬂec% X %&Lrs a%XmlIreﬁkg
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chol stiRds 6f hiltng h @itigsitbally greldjsoiesedi A\ Methbé@inehided thausteps of
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tﬁéhsft@is of b&ghgj% ﬁ{uﬁﬁl{e&ﬂavﬁ@ }a Yinge hdlSstetlic ﬂiﬁ@lﬂ%ﬁfstal b@?m%_ﬂ aBecond
e secon cnol estericC I qul e
cholstier Laypkerysigl anonemgt aﬁegmé &q?eé%ee 3@38 ﬁE}’v igf PHyger foped

R thE Bdcond BRIGRAL Bguid YRSl AbSonic?, MH 2 Q6IvER ohAlsibskate to form a
partially cured coated substrate. Then, the ggrtla 'y
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cryst al mer o forma coated subs
A e oD A el KGR PRGHAT o Sap R Pihog o SpAgrate to form a
RRbd ibktrAI6 (e Figdt 1ig6itl Sryelal SN Adr iP@ikRfehzibst thinghé seobien

L
chol%stenc liquid crystal polymer, to form a coated substrate. An optical body is then
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transmtted through the optical body. The above

sunmmary of the present invention is not intended to
wale®snigsel each di scl osed enbodi ment or every PCT/US2005/016281

i mpl ementati on of the present invention. The Figures,
fdﬁﬁ%@frbﬁﬁh&;ﬁﬁ&ﬁfb.pTh@chftiaﬂdnrc:E@(Rﬂpéntﬁ siéomldr pblafigdd| lipht winenelight is

particul arly exenpl] t hese enbodi nents. Brief
“B@%?QWOBQ@FOP‘FF@&MW ngs The invention may be nore

conptigd fhve HAERLS bOME pictert @RentibAMSHdt diter@ed td@scribe each
foll owi ng detailed description_of variaqus enbodi nents

digeloged embadiment Ve IERRMEREHGPT HieieseHdmERE S KBS
LAY B8R ripfidh AAIEXBmplEd Fhich filRwaAnSe ?@ﬂi@ﬁlhﬂ% exempligf these
representation of one enbodi nent of a nmethod an
empplimentsis for forming three cholesteric liquid crystal
| ayers with a single coating conposition on a
substrate, according to the invention; FIG 2 is a

i i eoldraveingst i on of a first

schemati ¢ repr esdhriefiDeserintionof thekd

coat.ing. m xt ur n S r-di.ng.: ;

e R rertpl bty 38 pln S RA) oL e b B e
fallovsis: deeled descaptidnwd vartiols esibediments pjhe thventjostin boringgténmgvith
on a subs.trate. according to the invention; FIG 4 is

the aCHTRIY IS SPRERSSBNUHY on of a cross-section of three
chol gmt.arii & sdhefbiicrepeyestatibn biorerembodingnisaflagtetiddend apparatus
according to the.invention; FIG. 5 i.s.a schematic..
fordprdug thegiahglstec RIS S Eh SRl el CofpRpSition o2
s@RRAE AcHsdfng o fhefiflebnt hr ee chol esteric |iquid crystal
layers with a single coating conposition gnto a

subsFiagds apchemati represeafation pha srP¥recingoh & Argt edting puixfuge on

2lshobe Sh¥ablo RN en@@ 0 the first three cholesteric
'mquird crystal layers, according to the invention;

FI G FB3.i39s asehematisepiesaniasion sbmerassrsgptioprol gwo cholesteric liquid
- ' | R Lpg: i xture on a
HAERTEFEh b SbofluaheldliBh (SRBRNBIIE WINIZ 0N 2 S0
scheRii.idds » eghemsinteptesantation ofa epesswsctmatfitioee diolesigrc liquid

ch steric |, id.c I on a substrate,
Cgégi)ﬁ&?rﬁ 811? Sulisﬁzléte’i aﬁ%(%%%% %’nt;hg %%('%\Kt?og is a schematic

r epr BRRftiah sdremafic @pesanssios efériemmboilinteht efe méthdédeaidappaatus

liguid ¢grystal |ayers,on substrate, .according tq.the
ipniganie Biee eplested? FoS SRR L o 8 B blfpdftich Vo o
sEBsR8® 268 8dguenialy famepeasitiechalebtatc auid ciyeal layer onto the first

three cholesteric liquid crystal layers, according to the invention;

FIG. 6 is a schematic representation of a cross-section of a first coating mixture on
a substrate, according to the invention;

FIG. 7 is a schematic representation of a cross-section of two cholesteric liquid
crystal layers on a substrate, according to the invention;

FIG. 8 is a schematic representation of a cross-section of three cholesteric liquid
crystal layers on a substrate, according to the invention;

FIG. 9 is a schematic representation of a cross-section of a second coating mixture

on three cholesteric liquid crystal layers on a substrate, according to the invention;
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on three cholesteric liquid crystal |ayers on a
substrate, according to the invention;FIG 10 is a
waehsmea3ic representati on of a cross-secti on OPCHUS2005/016281
fourth cholesteric liquid crystal material [ayer on
t hr ggGelmisasteiatic képisbidationys b atossradetion of a foaite tisolateria
.Substrate, according to, the invention; FIG. 11 is a
e e Al FRYEiH ree GPPIeris TIPSt ppfegial Igferson &
surb%é,tﬂccﬁf(ﬂrﬁé {ofth@ilfllQlE}Qioﬁ;S,t eri I(: | i qgi d crystal material
ayer on three cholesteric liquid crystal materi
| ay &S bhisa sshisatie agpEeseniation,of Pﬁﬁ)Si-ae%ﬂ%O% hiparh ?'eﬂ?%fth
cHoleFerid I?igﬁiﬁ AsBEMBRBLISyF SPMASRASIBH R NidRid @ystal material layers
cross-section of a fodrth, fifth, and sixt
ochgibsataareording o the BWGI08] material |ayer on three
chol.gst ef | L Ol ' : i
U5 Lis% S ek Eh pon TR S Ppeckol B oAl T, and sinth
cleddsenatiadictystabmattialdayeoén dree chelbderiotiaid erystal materipl lyers
crystal, displ. rding to the invention; FIG 14
o %X‘i’@a&?fe&‘ﬁ%@?‘:‘@ﬁ tﬁggl}g?lgcloﬁ’on of another enbodi ment of a
| i qQUFIG. €3 isstsahentitic plldiraticned onckmigpdimert hfa liguié mtystaldisplay,
Fl 15 is a %ch_emati c illustration of another
G ERFOWRESY) | quid crystal display, according to
t he FIGy €ntsi a0BheddticillukGatich off ahdtigdttembodinen ofsilignid crystal
spectrum of an optical body fornmed according to
displayngreording fo the YntoR; 5 | j ght transni ssion spectrum of

an opt, ¢&ls DREMARIIRM A AMCT ARG chdodixRiYIR [Jnidasybtal
FIG 18 is a light reflection spectrum of an optical

displelys aferdiag totbe BVERteY: t o Exanpl e 3. The drawi ngs,

whi ciy A € 1 N0l hPREREIRI0h sYeckBmSP 8h BpticdBRIdS formed according to
illustrative enbodi nents of the claimed invention. In

Epample ¢ul ar, the | ayers shown in the drawi ngs are not

neceggany iy, g ﬁ?@ﬁ%sio%{bécﬁaﬁlr& taflé %‘cﬁ:@f b hitned TBRR S0

to various ons and al ative forns,
Espegde 2jad t hereof have been shown by way of exanple in

theuﬁgfa'n .and wi ll be sr'? | dg [y ine to
X Lt
ER@hplt@. limt the invention to the particular

enbodj nent s described. On the contrary, .the j.ntenti.on
ot BhARRPES P T S PERD, ol Jarie ol bRl
ofthb 8add iMemtibRl Inipagicwiat, ierayicheshswh i the drkisgsapencnf

the invention, . . o . o
necessarily to scale. While the invention is amenable to various modifications and
alternative forms, specifics thereof have been shown by way of example in the drawings
and will be described in detail. It should be understood, however, that the intention is not
to limit the invention to the particular embodiments described. On the contrary, the

intention is to cover all modifications, equivalents, and alternatives falling within the spirit

and scope of the invention.

Detailed Description
The present invention is believed to be applicable to optical bodies (such as optical
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Det ai | ed Description The present invention is believed
to be applicable to optical bodies (such as

wopisasdsii | ns) and their manufacture, as wel|l BST/UE®05/016281
use of the optical bodies in optical devices, such as

ﬁ!rﬁsf) lL8E Y taR@thStirieZ &Y Well HGhEGE oF e bpfidabbddi@rin BptlidaDﬂéSnces
sol ar control fllrrs and o&gcal dIS|’(yﬁ?§f .y

seahyps reflectiiolagigers selppvegpilesion iRy ARlpoRONfrel fglrl@and it
dﬁblaﬁ‘?(% gd 11ﬁ9iin%Ista@ aﬂspm«)h e 1693h1EhTEnAGN BhGbaRtaEd ® optical

I quid crystal’s. the present invention is not so
bpdlm qoaiginingchalspiede | l@wd eiystals. Wil ghepresepidpyegtion ismgiso limited,
o SRR ooy e Bl s Sl o ARl PlishiRon of
theexaraples previdedfedflowi t i ons shal | be applied, unless a

dif f t | ' :
el s el ol iR s i Bach Sl ngtl 4 ARHOL unesss |
dtf&remn definitfongsigiven mrth¢ daimsar slsevdiees ip hlys speatficatiinckness

0 J; | S
t h| 2&@ ‘gﬂ glg F%J e 8“% | 1?11%1@&%& U P@E C%téf&%erss ¢ah
sinplie |opﬁkﬁl ﬂudkﬁébsd IASeﬁnghﬂbhyb@alnlﬁalﬁiﬁsd cay érichisla allistingt bootidary layer
exa a copposi.tional, gradient . betwe
R R T A A I A ) A

cPIIRBESiWech USRIsAA sihElé oficAMRIcRrest &fnl R GbbededWy dnl ogﬁéal property
about a range of wavelengths. It is understood th

suchrecione B A gOnT gkt ol P aEEe SRE YN o ot understood tht

z&(e@@ét@v@&rc'la?érs Gﬁltlﬁélh@é on@ lor Ridtd &%ad%%%ﬂﬁe&f é)ﬁE‘EIl $roperty
he term "pol yner'’ be understood to inclu

gpﬁdiﬁ}lﬁers copol yrrers (e g., polynmers forned using two
or "™ &e tqﬁ;éoq{rﬁ&t’ Bgﬁﬁfefsioo %fnglg é/ rﬁ&g co olymers (e:g.,

conbi nati o ere as wel as po I goners,
po]ymmrfadn}ﬂdelsmglt\h@t)r were difEeréns mmmncrn) QIIMM$ emd@ombemons

f or u [
tfefeqs o8 el FF P oSt P Poiinett SR L ol i e
bhé bjr,r’fsﬂ exdmdle ctnéxiﬁlsmn orlieectioadncltdieg bmmester]ﬁuancbre anth block
nmeric.materi al il |.be wnderstood to include
aB@ ﬁ‘@’llg(’pogg“e&%?rf Hbc&ld\g%d’\rl‘gss 13#‘89[8‘{ %té?rwésipg ani c or
| Nor Padein BptlyrhérkaBateSare wilkig, untiestoek @ripdiede polymers, as defined

anti oxi dants, stapilizers,..anti ozonants, I ast.i ci.zers,
apgissand oifgr B’fg@wﬁﬁf WOrZRRE "‘a‘@F‘Yﬁsi %‘ﬁ’i §?“?‘E P4 agtiprgdants,

sfé[)ﬂéér@lanﬁ%ﬁﬁﬁé ﬁala@t’iblze'i?@ﬁ?d'ssanﬁ%lg%‘le@lﬁé”p()s' tion
I ncluding, but not Iimted to, a cholesteric |liquid

cr ysTh tepa fighelasigric Hawd tysiat comipestion] uplarsdp ¢ SPMPOSHNy ner
119c'iud2n‘rﬁcmlnlgﬁﬁrﬁftéd3tol 4 a'lé;légteﬁ{: ¥lidbryRhROHpe R, 8 léﬁ&les@énc 1Hq@id

wer nol ecul ar wei ght "chol esteric Ii
coysipgbpdymeremp shelasterioliuishiryiip] proaersersyclasdios ex ﬂ@wer

11{130?6321 agsglggfc}?ﬁ%?tgﬁg Hq&u‘i’ ch&El@oﬁlpSIHﬂls ﬁﬁitﬁfﬂg‘iml)ﬂo%irsdand oligomers

that can be reacted to form a cholesteric liquid crystal polymer.

The term a “mixture” refers to an association of heterogeneous substances that may
or may not be uniformly dispersed including, for example, a solution, dispersion and the
like.

The term a “chiral” unit refers to an asymmetrical unit that does not posses a
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The terma "m xture" refers to an associ ati on of
het er ogeneous substances that nmay or may not be

waireosargsiiy di spersed i ncluding, for exanple, aPCT/USZOOS/016281

solution, dispersion and the like. The terma "chiral"

miRbtplAR] & ShithPurfils SGMBNBRE fottiak a Yling of RAdriABE oMkt to either
posses am rror pl ane A chiral unit is capable of

ﬂ}ed?fé?lith@ﬂ&htﬂéﬁ’éc%ﬁ’f diEtioRi zation of |ight to either

the Tef @b “hB®gbdiginit 1Bfef 16 b ufMhVingt SRflet:RAt strlbfire that
terma rresogenl c" unit refers to a unit havi ng a

f@dﬁﬁeﬁt the famatienrqf @tligrid qrysid mesephaset at es t he formati on
13 sa. J I % d

i qurty St £ el o TR IRIR frpol oo bR IRl Fompoun
tha@fqnmemdemﬁwthqﬁ@rmt@éph@natl c liquid crystal phase.
The 'S h
capabii Ty Ve yarefs T B oslalostnm $0GLANG Bede My oty
dSBlﬂﬁhg mmmheﬁ smsmneg (sblotej tmrfmnaa saliitirini ap Khswrsmnsﬁé‘tsslwm” may be

tu eqr} ‘n‘% a mxture of one or nore substances.
a“f"ﬂé et pPe @ ?rglsul?’?ﬁalng?r al" refers to chiral conpounds
or CORPREN téhdabmateridl? wﬁtrm’@ chirblr@mpbingly iodccmiptsttﬁhs mcludmg

oudsadchlr l.i qui.d .cryst

BB PSR SRR AT SO G P PR can 00 o
1ﬂ1ﬁ§@@ﬂﬁ>¥e@teh@ ligaaetysal ﬂn@sfd)phﬂsé bh @lb@tatibi Gith diber Ngtidbrystal
material. The term "polarization" refers to plane
ugérgli zation, circular polarization, elliptical
pol afhz@bh %lar&ﬁtlﬁf“fef&ts Q@ﬁlaﬁmﬁﬁﬁiﬁﬂﬂ Didud i gél@ﬁkdﬁ'@n elliptical
state in which the electric vector of the beam of
phlagjratiotions sunetheraiearigdord pelatzation statg Ariwhicly thelpotris epier of the
bERh ?f l%h?ﬁoe‘@ ngp&ﬁﬁﬁre% nergﬁcﬂ)'iﬂl '%u%lth\é%hﬁﬁlr%% c@Pstant .
syste I C manner ane pol’ari zat'i on electric
ovientston or emids s a Fystematic nghmrplraﬁme pmfanzalonlnthc electuik aecter
eI L] ’ﬁ{) 18:&0 %:gg, ln;%{)\;tv ftﬂngﬂcularh)g eﬁ%&é&%}ﬁa ngﬁz\énglﬁ%glge e(féchlig]\?ector of
tlﬁaj‘ehlﬁcofhgla r@afesin azgmsmmicaﬁamenti ally reflect Ii ght of

one ari zati on an referentjally.transmt.th

r emagﬁ%ki? v§y Tﬂzerslpﬁgf?%léua&lﬁ%d%# 11ghé¥’{ oélgtpogl Zapﬂogr?gd

pR¥radtiae ErSmsn{lt b tenlisg g dinl the @i@@oﬂl‘eﬂﬂﬁve Slane polanzers light
referentlall transmﬁted while li ol.ari,z

ppzeghin el s Bleleithly pRsTEfdnphila %ht ¢ pRw b e oftfoeona

pldde 1s‘iﬁ§f@re{=?tflall9 IrEffddle! InftR da8C &4 c%ul@%ﬁédtﬁ'@ﬁ&anie‘rg hght circularly
circularly polarized in one sense, which be the

pelagzddiin eve sspses ligh aray|bs dhaglackwise ﬁ§@’“P§F§‘EP‘<?"’éﬁeé?l?sé @ltw
r@f@m{d QL 1t ok Rllcifchih leﬂfzai@&b gk *n%ﬁtrén@i trérﬁrmtted and hﬁht

pr ef er ent y transnmtted and Tight po arized int
polopiosii it érespnssic sensp isatreferentialiaire feciedf Pae typel of dreular pelarizer

1ncflud%s ChO'iJeSl%;‘IC ’Palluﬁ fyéﬁf polarizers.

All numeric values are herein assumed to be modified by the term “about,”
whether or not explicitly indicated. The term "about" generally refers to a range of
numbers that one of skill in the art would consider equivalent to the recited value (i.e.,
having the same function or result). In many instances, the terms "about" may include

numbers that are rounded to the nearest significant figure.
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i ncludes cholesteric liquid crystal polarizers. Al
numeri c val ues are herein assuned to be nodified by

WO b@stiersm " about , " whet her or not explicitly iPdi/ustes016281
The term "about"” generally refers to a range of
numbigE; ?httﬂ'éﬁ;enp?&c&ft by%lfvbllght Lz A G] 1@; dndwRalih ROHBOEKRKS that
equi valent to the recited val ue e. haV|n8%$he ;ﬁpe

refea krcthe eencentratien f 4 Jubstance 3a Hip W a%@%fssub%%e ded by t

we1 Qitthe dSmpoifid HdendiiyTREDLS 10fat are rounded to the
arest significant figure.\Wight percent, percent by

vve| e recitatign efeugisrical sanges yeenipqiets g}cgldgsyﬁbmthﬂg{ qyhgumied
wiiBh B gl 19 § 05 RRNGRIL, A0, 812,75, Subd 2060 95 1 e

t su tance Vided by thée werght of the
conp‘bslsed orthismpecifisationpnd dle appentiod claippse thesinigiat fooms &f°, “a

uneri cal
B e O R A S S e ?hus for
exhnifale fer@ncéfo a qu;ibsﬁ@n celtaiging “55¢Qmpmnali‘smdudes atrhixgire of two
ecification, and.t t in
orr Qrﬁﬁomgaunds a@\s usegﬁgﬁlstsﬁ%nefncaﬁ%l} eﬂlnglepe}pyFncr e ]é%né.‘g Hlﬁ%erm
is\éBhepdlB dnfjiffoye i @y ¥eng! ichidiyg tindloatietesothe eonterfteleailyn distates
or .exanple, reference to a conposition containing "a
OB Gund” includes a mixture of two or nore conpounds.

AS  USRfkstelic thtjina cﬁy@ﬁpécfnhpéaﬁds%@néiﬁl@ fnbigdepprRAdadnal thhtte
the term"or 9enera enployed in its sense

chipgkingg oy (e gaﬁ’@ﬁl?ﬁu es {3t S BOTPRICGTIEST Pland and olerulpriinils
QL EM o%@mc tlﬁ@ Eeeg ' rﬁolleélﬁ’éé'tﬁiat CXNMEit Rhui& W&s% and can be

generaly I ncl ud l'ecular units that are chiral in
peigmers.eCheleggeric lmide@w% somppsitiogeomay alsp Bside achirabliquidgrystal

c%&%ﬂ%s (?&gat{w ldlv@{}\ HWdtSin Q@tchﬁ’fg%nﬂe ERABARL llq[Ihd crystal

mol ecul es t hat ~ex | iquid cryst
cqiasiions ambterals 1béu®doymemgls h@hng & shodesiegic Ihlqupdwwstal phase in

osi t.ions

W@Pé@:{ 2411‘6 t8ﬂ@6u atsvent rﬁ[lattspesl %kelég(?rhgfca%ﬂ'agé ltol:eh %#)'rl]%ulgr
alighinfedd) ofithe liquidleplsabiotitdsdn b he;wlaljfadngasalaig thedipesasivn ons

or terials.inclu C unds h a.chol es
PeIEUAE b5 GReLiin GRo PP R AP PR EGR AL gHfFed to
ad@frh DdentafialiqiR e6/kthl @spokifiontl Tae pit@ibf@lﬁe @%E&tﬁﬂ@hdﬂﬁ@ alystal

nmol ecul ar alignnment) of the |liquid c tes in
comppsitiop a7 matgEpliphe é}SHﬁge @Th?éd‘&?cﬁ%g?%ﬂy ]%E)B’htg? irgeigr 2pd,
albﬁ‘fthg LS of fBE chdH@ R ILBE)itkat ki tﬂééh tbr Qﬁeycﬁlteéﬂor £aBRRIhioLENS60°.

are also referred to as chiral nematic |iquid crystal

This distsnee is gererallyHE0 pmtmast. t he chol esteric |iquid
CrysHiglpifef gPOSdid f%ﬂc ?g‘“@%ﬁ% ellteﬁa‘i chi'6e Mlsded B? ﬁnﬁh%‘ o2

di rection perpen Icu di rector and al ong
othmivdseaombirengagl, &% cepolyandrizhtion) a chizal compaual @chfadv@mah@hquld

crg/!%tr c%tgﬁol%u t({i &81%%%1&%%%&5@&& 990 be' ﬁh&ceg by LARER nb- liquid

crystal matenal The pitch may depend on the relative ratios by weight of the chiral
compound and the nematic liquid crystal compound or material. The helical twist of the
director results in a spatially periodic variation in the dielectric tensor of the material,
which in turn gives rise to the wavelength selective reflection of light. For light

propagating along the helical axis, Bragg reflection generally occurs when the wavelength,
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The pitch of a cholesteric liquid crystal material can
be i nduced by m xi ng or otherw se conbining (e.g., by
w@owsliysser i zation) a chiral conmpound with a nePel/82005/016281

liquid crystal compound. The chol esteric phase can

2,3t mahdPlbwHgeRtkeby a chiral non-1iquid crystal
material. The pitch may de nd on the relative ratios

by wei ght of the chiral 5%Ad and the nematic
whérgg I kh6 pUSH Ad /G QDR lé?edth@ ﬁnﬁ‘ﬂﬁiaﬁfe‘ﬁ@&twe-[ﬁtﬁcéﬂ Q¥ tre@holbitérict
he director results in spatially periodic

liquid prywiplgpateriplt Rer efpmplecihe P‘E"ht"é’h E‘?ﬁel‘?ﬁedtsﬁ%h thalthe Praes

rexx@éﬁah id peakdd ugé Mﬁ@lerdlﬁe?vﬁl& &Mﬁaa@a/%\eem‘tghl @gh@g bi 1.
reflection of |ight. For |g ht propagatin ong the
hel i Ghsllestexic diguigreaty! pammopeds; walugiog é}fl(gPﬂt%ﬂ ik asysflen

p%ﬁe&%@é&@ ip kim fhd 1&%@a Pbt B¥eHhtd e B Bsda 0 fRke

e pit an and ne are the principa
opt&ﬁlr]EdICS \Examphis oésnf@ble thadestshio ligeideristal polymers avr deseribed in

U B #Iﬂs 4&59 38 X@?&ﬁ , 5obNee 2492%5?})6%6‘% 580,651 89425 w11 of

ectron’is ’he’Visi bl &,
whilch am\ln@hmirated)herem foy mfadno&a%iee nlgﬂéstane diqnidscrytal corgprtunds

NP Beart A P Sy A f SRR Ry bRy ERaTgh q grticute

applieaddn dR Bpticy Phodglbhyed @A Yn®br théte Safbtdmine]uﬂﬂllgﬁfoﬁ atniple, tfackive
t.o make optical  bodi es. agx 1 es of s %E
indiset: wtase PReTEY. ity PEICGE PRI S a?ﬁ’e?‘g"fa RrphEdhs n

5
whjvef%n f: 1ntgi@§t,708c>gnp§glghh®§5%ﬁﬂe6%c%l%ﬁ(?neﬁ% {e.g. a ﬁ&ﬁat%‘h%uld crystal

cqmmn@omalee@lam\é@léhtneaﬁ@ofrwfaémee avadebigty Q,fﬁleﬂ liichqrygal
cénilﬁ)ﬂh&j oﬁﬁbfrﬁ}nﬁ’elrs foGHRPY Hgﬁd %&a@oﬁg&le@ Ghébl néthod and
'esteric

Iquid cryst conpound may beé sel ected
refuirengengrent ciudng, azse @b pilventuemomalaphysipaliand Fheyejen} prapsuigs dar

eﬁﬂ%leoheﬁgﬁlﬁrr ;e%sﬁeo n;%;tﬂ Cs%ﬂgﬁtqgs%stz{n% samﬂpésgsqnggfyamﬁasye

rocess-a
tranisaronttgmpecacrhta) andeasbahsmnﬁpzmonn in the wavel ength of

Inginea(il?o elna E{rgl% cwtail gcl)l V\Aﬁ%% &g’%ﬁqa {y f% ns?n%t C%ll‘glgﬂ][ga taixfure
ofh&el eﬁhlﬁ aﬂlﬁfalll)frﬁ&ﬁlbuﬂﬁ (ineMaink abnbmér?) thﬁt chi‘n lﬁlClqu g Ind:sogemclgroup
rystal co nono s to form.a..l.l | Crys .
(Gorya1 SRR B AU L it GRS RoTaGE fpgiauid

9 @Blephade) SPleYspBhic LRRPY Abludd) ifofssmﬁﬁble qfa@h-ﬁia@tmu@a kyclic groups

properties (for example, flexib tensil
(es-rRaFigTuRstitatgd b@w@ner%ﬁ)s {The gnesogepic &FQPIRS Prés“ipg?réi‘ﬂbf bondgd p a

pﬁg{ﬂ&eoat:ﬁl%ﬂé H{rbtgl alspAdRE rﬂe%?@c}ﬂ ca%Q:Gnﬁﬁsfﬁn&l()nal groups having, for
ol esteric

I fication iquid crystal polyners are
@ew@r hé¢tzonet, pyridiee, pwiimiginendlioae, qstsr, akylang: alikene gtheg Hhipegher,

e R G Lttt sIBLAGHEES Tht ﬂ:@%ﬁ{%& B SPRBRICH bl DRfediBBrovide
€ a nmesogeni c group a rigid group that
dif@wmqabpqmdfsassc}aasc toal ekdnkpde, solnbibitiesrin selvent(@ki | i t at e

for n§ tlal())le cgoles?enc lﬂluldd crystal polymers include polymers having a chiral or
achiral polyester, polycarbonate, polyamide, polyacrylate, polymethacrylate, polysiloxane,
or polyesterimide backbone that include mesogenic groups optionally separated by rigid or

flexible co-monomers. Other suitable cholesteric liquid crystal polymers have a polymer
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crystal phase). Mesogenic groups include, for exanple,
para-substituted cyclic groups (e.g., para-substituted
whenwsanmsiri ngs). The mesogeni ¢ groups are opti BPOEUE3005/016281
bonded to a pol yner backbone through a spacer. The

bzﬁ:ﬁ&ﬁﬁ (fo€ a;fanth@blyaéryla&t p&ynﬁéth@mats,q)olmnbme, ﬁo@roleﬁn, or
npl e, benzene, yrimdjne | kKyne, ter

p@mﬁp%ﬁf‘ebacgwsh it il ?ﬂdq achirt] pasesenicesDapegrotpg ghe side-

1M &6ugs ld%ﬁn@ﬂaﬂiyl sbpRsted 168 theehABkfonOby b ¥R fuch RATE example,
can be altered to provide different properties such

arpalkylengror alkyleps exideypaeas; Pprqvids flepibdsy-vent (s). Suitabl e
chol£3kah a%héﬂes%ﬁcchq@w&ys%h ugzell ¥ erﬁaéstér{aqiq]umecml ¥8Bpcition

having a chiral or ‘achiral polyester car bonat e,
Cq@dieyaﬁwbl@r otlssivisa dispesad ento gsijaset Ebfwfweateéc liquid crystal
oA B, S B NSRS ity b
clﬁtaémpmlmrd@t porimmsed(e. glphbfmesimdtcabt@sluﬂmﬂ)ég fam accholesteric
licétg} (ﬁ%f al% ro%é%%e% or g(i)lb ¥ Fgr%lﬁmﬂﬁ)\ﬁ%he?}eeogg '?C{J'@i{o?e%{%h? ?lal?ld (cfyg{al
cqmoyisioh m 1n¢imdleya1l1cmf-ohrral aomppnﬂnythai clmaims abkadt lbo® @) nematic

W.th hi d h

iyl s i 3 B LM P g e b g Be b eme

nédadi migitia chtadpapaegss (iiHudomdmatidrotheres l‘ﬂmgethelamth the chiral
al kyl ene or ajgéjene o i de sp

cer
CqRSRFTE; the pematie diagidrys S A prytalonomers
cdn@%8ed t@nﬁﬁ% @t fch ﬁfihb drd1shieeic Yighialcrye@MPashdsition. Tan be
coated or otherw se di sposed onto a surface. The
cl@&ﬂsteés ligwidl erymtabesnepogitipn ean alsodnebissi anp GRmpYeAddigiaes, such as, for
eal:urg@qg §'3fos§lﬁﬂ%51§' DB Ats, aﬁ%ﬁdaﬁﬁeplﬁéﬁclzeﬁ' §t;?dlhzers
oun chiral nonomer that can be used (
arphlltymletzmﬁfamd, aviriide lightebiyorhing d)@ﬁ endpighontest eri c.
liq
1 AUhGlR iBhia Rl eJrqlpcogfl'tm&g Aag)dlggbg fdiq%&‘ﬁ‘élh B, three, or
mfomrdlﬁd:rsm types bﬂa:hy v: § tlrwcfnll@fhng a:hlraicmmpomd‘s, alc]maal ccmmtmds;s

BB T3 ETBF eI, oAU o

nérﬁk[ﬁ?h@mﬂ@@&faj ﬁlohnbrﬂekts datemtyﬁmahc thtymma@;f métetial} (ia which the
conbi nat.i ther, with t mr
O T R T A LY P N

o dBlraGodsi tBitbt Thy ﬁirﬂbulmﬂw@w weaht bﬁnatsﬁas inGtheEdidséric
the pitch of the cholesteric [1quid cryst

ligwdrprosinkqompositienew dhgsneratlpdgterminegfi IQPSTC‘W’é’EtdF’e pitch of the
d&mggggh&hggn@@pmﬁgso i ncl ude one or nore additives,

such for exaqF curing agents, crosslinkers,

ant i Hmhalmtgnc T @Wda@ﬁmﬁommnas ganerally part ofa egsfing zer s,

I |

(%15}3%8 oh Y ﬁl%@'ﬂudé anl@{ ?g)t eﬁr? Irs%ﬁf Iﬁlélgfll s,Colrng E} %16{%%? el 118id
cystaipdisjuid aoyesal cmnombrs cprbesssing avddives ongytatieer compasnt dithe
clggﬁr,?%gg hfaf gfgt%} ﬁ pec)%gﬁ%gl%g%lgg gc:tt hescfl Oeélk Iofc’:m Plgle cgsgs tﬁ solvent
ce&fbﬁ%ht&dt@halt}fmhﬁsécmrlehnﬁnawdlfﬁlmcuhy sdsa:lng pemposition, by nforetantgle,
d}y%n t edco%p%s1non fo' evaporate the solvent or reacting a portion of the solvent (e.g.,

reacting a solvating liquid crystal monomer to form a liquid crystal polymer) or by cooling
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nematic liquid crystal nononers, |atent nematic or

chiral nematic materials (in which the latent nateri al
wexlshiesi the |iquid crystal nesophase in conbP@BRUSZNG/016281

with other materials), or conbinations thereof. The

bdewk thecwéoagsmg&tamp&rsambytmogipbsmn materials in the
chol eﬁ% eric liquid crystal rysgiﬁosnl on wll generally

det eMiirsaatng: the ghplesteriq ligwidierysiaheompositign sFopigated o a liquid
cr??t&l' 18k 6F ihftetid] A0hid o6hvesdicH cah BY ﬁ’dfcomﬁiﬁm@ Bph %§ﬁe§§? bﬁtechmques
) gwd crystal conposition is general 8})1/ part of
mel@ mgﬁtgap@mﬁlﬁ@gf % sobyent; hgatingesrossHling be @@Fﬁy@mqpsi)crysrarh
i A A A G
using éat esumpoten raditiohe s ielins tadation) light (. mﬂ}IS‘(lallet v1s1b1e,
I t es,
o REERET e BB Rl o AR ROH Y of ARIRIGREST L
f r onhg mESIdba’tthmcg)atmgmrdsqonvemmombp chélestere:)dampl @ystalmydtergls, a

e, Co Siti O \al .e the S | vent acC
olofiSief R PR pR bt it RPeBe VRS Rt KRk oByn{ ity Ooh B
pﬂod!ﬂ:l&ﬂ df édsited. din some 6ﬂfi’ﬁdid1ﬂh@nt§ Ollid’nhalelstBlﬁwieﬂeGﬁW pblatizer

wBRa DY i e G o PSR! N L, NP uE PO . 6 o

600 k! bEim6ie sdatlre CAMMD SHidth 8 hal fHeSORNEH bEe kdTlebtich dpbétiting
crystal layer. .or material. This conversion can be

ac c diptionalhe aﬂwora cqrhe inglydedrwithin the chplesteriodigpidary]
Y RBRbAL 1ﬁﬂ1a@ o@nﬁeﬁ&mtor cT38RHkiRg of HEAKMHHPOndIRSf the

cholesteric liquid crystal conmposition; or curing

cqngpogition. pB*amiifm of pyitgpletipigiaterignadidedhase that epmi gs?n@rﬁtys‘tea radicals
toJ ke %h& pron agdt! &g’méf?{ttl ?Rlsﬁmkfﬁg Afrree li'a?‘ﬁi(i %éngﬁt&rg "also

actinic lat1o lTtrav VISI
bethosanfacenrdidg kd agathll)ty oahalﬁh@c Prederalip theyfreo radicat onttatoraﬂpcmt
genera%eha%g %dé) [ o%al(l_)%cg%rrlg ?l%%lhﬁfé&g C I'Iloé@lscfl er&setﬁ lfz%t};er ﬁ){ a tsgﬁa’um% a]i other
mb&ise Exahlsles & soibleefsdeandical m&ﬁdters finclele mtmall fre Ii”adldfaiiinma?»ors

RGNy hrsBpl iy o SET A G B pep o,

p&mfa@s o &tcﬁnth%fdoﬁ@blhﬁd@ Pidsa fied fidicalibBib@nd deabrbi¢ free radicals
reflects |light over a spectral wdth of at |east 100,

uppgdherpplflecespppsitity, 500 or 600 nm or nore neasured as
ful I pRetoitiBateds chebd acﬂezﬂl‘d ediefon@bndtib eadiiboh %ﬁf)dr%le irradiation.

spectrum O@ tionally, initiators can be included
Ewmnhswfﬁlﬁ@ mhpf@@wwé injefugey cepivet SpdftPAPoBIARISI rgaspMetallic

pHoRifitigthe ﬁ@ﬂaﬁ@lﬁ bt?o"i‘ﬁ r@%to%ﬁ&&@%‘o’mﬁ ggo%lém%?ahgs

corrponenfs he conposition of su
latent sulpdonic QCIdh @h@ﬂ@bmt: lnides, tyrdehexyd phepwhketenes, fmingsubstituted

aJe%gh%%h skIn% e &) %o%es"?‘F&nﬁ{aﬁg%%tvfol&gbigzﬁ{ag@éﬁ s to

ssl'in ee radical generator
activate € momﬂnm:htargalthough athdrllightysomicesah foe bsdde Phétomiiteatabdban be

the fr dlcal Y tor doe rate any
ohodh i B UraP RO e S PRI o PRI 0 cr yer al
| ay exn fljenadsidsietio fqwit cBkiabphase can be achieved using conventional

treatments. For example, a method of developing a cholesteric liquid crystal phase

includes depositing the cholesteric liquid crystal composition on an oriented substrate.
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nmeans. Exanples of suitable free radical initiators
include thermal free radical initiators and

w@b@wsoigsiti ators. Thernmal free radical initiatPCBUS2005/016281
i ncl ude, for exanple peroxides, persulfates, or

The eubistrate tan bmmmtam dsing, chr@xanlble,ehawmgl techhiquesiok tubbidg Svith

[ cals.u t mal. dec Siti )
R Ah el P e e ARl S oS P i Y et Nos.
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c@&ﬁ'r@é:%ﬁnh’éd ﬁg@lt)%&vaeﬁyﬂ'léﬁﬂag baddwidh T8 @%hct Wagéagn IT?A a

of devel ﬁ& [esteric
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sition, I

t he st al
oD RS el flh Pt b Bt HL e nizeb mt (e response
ofcthetp aniteria 3 Rai be didﬂ&mhﬂed BorchogmyEhaly ifdi@&melight iSing known
eSOk osition can be cooled into a glassy state and the
GSition remains in the liquid crystal phase.

Al 't epiiRblibéaieY c bel Brnad By ldispBsing 41 ¢eaS TR Qﬁél&ét&{b 1R Bstal
hotoset while in the || UId crystal phase.

meigiial Q8 psphsieate; die alriafs/gﬁth? ﬂ@é%%@ra - thhgir@emotisa afigrmend
laydtpeovitiet BY Brt SMAS subbtPd) AL 4 &lrfaVe £1fgfnn%ﬁlt ﬁathﬂe glEatt cﬁﬁﬂppcgle or

one circular polarization (e.g.,
preyife wifymily pblignmprief Fhe@hﬂlystmﬂilcslmmdmaéﬂﬂay disposed thereon.

A%ﬁl?d&é ghérﬁnelnf ﬂlgﬁld%aa}ﬁ% B aﬁltr%l%ﬁat LJagid zﬁir Qﬁt%?gléadgre&or of

g., right C|rc arlze I'gh
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h
o0 B Gkt Bl B8y R 2620 Bfel oS hUR rfhpaatis o
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r Light that is directed at other angles wl|
b ygﬁghg?mﬁ%e elliptically polarized by the cholesteric
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sl e e AP oGBS B0 e PHREe o be

a stanat supbbz @bkt durih g SRGEhcture, use, or both. The substrate may be

transparent over the wavelength range of operation of the optical body. Examples of

o
-

11



10

15

20

25

30

to normally incident [ight, as done bel ow, however, it
w || be recognized that the response of these

woriosfisiis can be determ ned for non-normal |y PODUSSN$/016281

i ght using known techni ques. Optical bodies can be
sﬁbstmeshﬂoyldd capmse ndacethtel(BAST availblehah efot, @karfiplk, Fii Fhoto Film

(g )é@ﬁ(}, n a subi,tratf The Fﬁsurface of the
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anisniropicalieabs ahing neleqiss dispprad nphmedinmer on p substrate w1th hght
(EDA g Tigh ?'?lﬁlt %‘l%ﬁﬂﬁcﬁa&@@kﬁ'ﬁ@é toPlle aés?@&] ehfaé{fec?on,

haVI Ng a surrace cap ab orienting crys

a%@ﬁﬁ‘i}ﬁ@fl i1 Gib- E@tgrﬁéﬁ@d"f ?ﬂ‘ﬂ %ﬁes @42, Q9 nandtS, 95§9%3r, all f whlch are
nichi'pBllaiédll'l@llefrPJﬂef&Jn%@t ifdble ?h&tg %H'Elﬁgblé S%glrn rs%?clu(#% poﬂ/"iaml%les

usi ng mechani’cal or c em ¢ ani ca
indludingdier efampis sybgtitteddl4-opmmewndialminger i ncl ude, for

exa I er in

des :Tz?lcllaoghea Ic%ég%‘@g? Q%h %%{ ? f Iﬁj&eﬁ‘ o%ng) )8( é%’prglefg forﬁy IR ayers
Thdse phlgingrsselbstavaiydesct artle maieycmfdﬁlaiizémﬁﬁm&ehighahlb@ﬁd

t he n_t
I U T T N ——

whmh bueeactedy hav aami show @ aligh iIik{iud afy@@héﬂmpombmmﬁa&als
E%aglfg}heesgcﬁg}egg éﬁtgxﬁggre dF%?Fl%e(}/ ? ore amp e, in EI §J Pa egtr IgIc?syS 32?96 698,
5,602, 661, and 5,838,407, all of which are incorporated herein by reference.

—
-
-

Photoisomerizable compounds such as, for example, azobenzene derivatives are
also suitable for photoalignment, as described in U.S. Patent No. 6,001,277, incorporated

herein by reference. Alignment layers can also be formed by coating certain types of
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exanpl e, pol yethyl ene terphthalate or pol yethyl ene
napht hal at e, and pol ystyrene. The polyner film can be

wa@2wsmogpol yner, a copol yner, or a mxture of pPCT/DE2085/016281

An alignment |ayer can be formed photochemcally. For
Ipoteamisl neolequivs tvauihi aeivntdiiedo mmyappﬁed duing beatfngr Mitedultt Of this

[ I : Si.n
G ARl BFE0ngl Wi St ot Bus & il hoprpomea by
rnfemncﬂnor on asubstrate Wi th Ilght (e.g., ultraviolet
l'i gh ol.ar. relalv toth
desi E%%I h[ lbO%leﬁtc M (%rlb? ﬁm@@%?fég@’r‘ﬁa P iy?’rcauelgments In
oﬁa,tem’mbdlhtaﬁt a ‘ﬂnafégtfﬂrl &ﬂliﬂosé(m 4 an BE&ttaBhedT8 AR Dptidd1 boBf
or ated herein by reference. Suitable
B 5 2 et BB EREE AKTE® Geh be IRrusing the substat
andil a‘ﬂldﬂldalr polymEOfilne Xashe emb&didsrt] 4 PA€WQr quarter wave film can be
(?thg %‘gl am ng Anot her _cl ass o phot oal i gnhrment
%tF | e E%EP%VBM ? AL or gAsrs tvav il ean beHemisated
t@@lay&%ﬁtaﬁlﬂig&ﬁé EnoRdsieric Biaeitl cfy@taf Ilﬂgteﬂa[le?lﬁ@ &l?ar@I wave ﬁlm can
zed ultravioglet |ight ng or perpendi ch

|
cBRiEm dhe Gapmied SO Relasted ight 4 ety balwised gt Hifor passing
tlﬁ@t!lg@lra' Bflertdve ﬁ‘ﬁh Cﬂlﬁﬁla{lﬂl ggﬁmze ﬁt]hs Q&R%Jﬁ%tlﬁgarghﬁo\fanzed

been shown to al |gn IQUI crys COﬁ'pOSItI ons
Ligrhfviifhy ifsy r@lan@@mmww ot 45isgmenaayriica the aptcaliess of theqyarter

v&fa% fifel ﬁ‘gﬁﬁ the dﬂe@‘u&ﬁ &ter?@{eﬂ;ﬁ)&v\%éos?ﬁmgc g’ §c%1a§ %glanzagglg gt’ate In

are 1 nc

aﬁ‘éh@leﬁlbb@lmle@ﬁ ‘élp @uhﬁefate isddf inde mepirkalvlage ﬁhmrrp ou n ds such
derivatives .are

S UI ¢ %{ch%?é ﬁ%utl ﬁ?rptgﬂé oep ?an € 11SE %181?’ 9 éla c?tanef‘q‘gn with other
layerts ondevidss tonoﬁﬁ in ﬁﬁ’t?c,al bty psupio aaf(& (éxzhﬂfla I aJ’teﬂ)ey:tlve polanzer

fer ers .can al so
sy TR pqu?ﬁé%“ UL 8T EPHeT osstitboah The pitch
oba ileidsterdel eqmda cﬁj/blﬁhpolﬁﬁﬁf is ihildtifo tﬁ@opmaltlay& thl(f‘l@éé%(blﬂ es
In U

Ut o palEzots R R Lk et Hopeisaespgetively determine

tHe&éﬁéﬁVeﬁzelenﬁh of R chéladterRAfuRIcrFsadl pOBrifR RiaSH M drRe flective
&t her tical ({l physi cal el ements. |In one,
fotatpg ’ie%\fe{e?f;ﬁbe eholssisrip Yeuid yxetpl rolarizexformpeptical

Eaft@ﬁilfseéﬂnﬂé} tb P nAAIS Brlyerd
regnot her enbodi nent, b Pgm%?%ﬁgga]%e%%u?g P&grg%gssl}ak{g}lgt%e
samppptipa dayerthiskagset her pol yner film In one enbodi nent,

a Tpﬁe%@nt@ﬂ%vtefeﬁgfﬁ%, d thé@tp%gtﬁ_%_g%dlv@d{h NAL SRnE R ﬁtqgfgec ed by

substrate. Alternative or q’uafter
the sholgstericdiiidprystal iaaelaiepagdeqn thopitchi miofithetchelestéri lagiidedri/atal.

Thd &H{efiw%eye?l%ﬁﬂ A nﬁnl& ate S,uquart er wave film can

convert the-tfan CII‘ larly polarized light to
l'inearly polarized |i ghks=0A6ter)ppassi ng thr ough a

t ci. reul
B L L S b BB 0 B
pqiariz_ad paralfdl (mthaldir&ntolr of the llqéﬂ cekegil L pandBBylight peThiize
pe%?etnldlcc::f?llar t%)%ﬂe dlrector ISF thg Hqulgi crystal (n,). The spectral bandwidth, A), is
approximated by:

AA=20o(ne-no) (netno)y=p(ne-ny).
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wave film with the direction determ ned by the
specific circular polarization state. In another

wenwsdigsent, the substrate itself can be a quaPCPUSHaVE16281

film The cholesterlc liquid crystal |ayer can be used
al on&hen thebirefitgenatdf dre mitérnl O mexis Kayvets spéctrdﬁbalndﬁﬁlth or

f for exanp
0 S DR MR B St
Cpmpammcmes gerﬁﬁély use ﬂlllqll om]}asm €T thgllet@{he h&cﬁ:,llﬁé‘sﬁ 'oid7 Echolestenc liquid

e ch o chol es iquid crysta
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othet Wa%dtqrgth mndel sabdtintiallpltgs ihae n@o nifiid dekirqnd opti cal
| aye ness.respecti vel rmne the center
wey e TR B E e FRfRG e seaabioct o raos & gad e of wavelengths
nubtipe pmnmgmc&am tidell AR RIdbRM LRAIbdtarR 1&91&{«},&& Eaélanir Ehave

rotati.ng, di rector. of the cholesteric Iiquid cryst
PO PR re e orapieat StPesP srsratels Tored

chﬂlbsﬁdﬁahﬁluid&:)fﬁta?} codtinBd) bidhl dyp6ded foﬁ Bh ﬁﬁiwlai%l %@E@Jté %ﬁ{hsdlfferent
havi the sane optrcal | ayer thickness.
PiEGE (%&%aﬂlng \ditfergp qorpppsitiopd detrexpmpla,difierantiratidiby Voaﬁght he

Ci|u§g El‘rid ﬁde?ta(lgﬁ %ﬁ%ﬁ c?ﬁ‘gﬁ ii‘nﬁé)ﬁ%tgs ﬁifz‘%ﬂ lﬁ)ﬁét 'hg%]?lo S{eétrsllgl%h and,

‘thQ§UF(fe@?QV%h%hFhaVFhk? preerwaelpagtength, |, is
appr Wﬂh%ﬁﬁﬁlelﬂynu (Pe{‘ opl ?ﬁ%p QIRGE}lgeg}ég]géeecorﬁg an % JF% reaf[ects a

the refractive 1ndices o eric
laggayportign of or the|egthne vpiillalight epbcimam aThesk com;trhdst&nd tehe ¢d Idve a

| d for |i
w8 AL e LoV 2%l R e
regivd)of lighth a“hs pmﬁirmatljlf coelseciwipeiivied sdzhewliaSbyediloioid sBeBkRiRYon of
2 sl hieR e Aoy BT e prmiioer MhreelRthvpaby
hemede diffuwe( m&ﬂtqlu&ﬂ:rmal hﬁtdnall\lbﬁil&naﬁe lbjﬂilr{ PEAenug Rt dn
conposition is

est id cr
mﬁgﬁgﬁ %§ Sﬁﬁﬁ%% HFé@gm% e? limts the useful ness

of ar lﬁsl’hﬁbtﬁsd @bivever, réiyliids & Eybsiantial ROMYSRE pW@@s@mg steps 1nclud1ng
ref| er the entire visible lig ran

t
SCP%faffngOﬁﬁlng y?fg\{%ﬁeh@rg ipdreielydnyipg prparisg w&ldm?)aa;tao}nng
(clg@ngfinatidyRthe 18RrsNMd tBerRalNEHe 1a)8ks %ﬁ d@dlffﬁgl&?&ftﬂq\{lﬁl crystal

oIarlzer capable of reflecting a broad range

m%av PEftsem e thiaifayerpd Ehle plse rpqn@wpbp;armakprb@smgemne,
paRi B i&h ol tﬁ§fn’ﬁ5 iéﬁu %&fdr fﬁEMr?B&lvee%%@{\% e‘%e\%ous?yvf%rmed

been preV|oust or med am nating or o
liggicheristal davevsoviedpare Bipically P(dlmemb mhl@ﬂueest eric |i qU| d

0 AR R ESET 0 g e o
degi¢lppady é‘ﬂnpsedmhpxqgestln@mh? sofvent ast m’attdne]. se&bfiélﬁlb gailith® for@fing
Y ombl%rgholggtenc liquid crystal layers on a substrate from a single coating mixture.
In an illustrative embodiment, a new method of forming cholesteric liquid crystal
bodies includes forming three or more cholesteric liquid crystal layers from a single
coating mixture, each of the cholesteric liquid crystal layers can have different optical

properties. The coating mixture can include a first cholesteric liquid crystal composition,
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chiral and nematic liquid crystal conponents). Each
| ayer has a different pitch and, therefore, reflects
wo e@htiigsavi ng a different wavel ength. Wth a sedT/U82005016281
nunmber of layers, a polarizer can be constructed that
arseqong éh@eSéericehqgei ot lcqmpasftloo,ranﬂ haokoiti Adtey tcatibg € substrate

T, ons tend to_have a
“h{c})%ﬂi%l ?@éﬁﬁf#ﬂgns@ngégﬁcon Ziad’ e? aé’sli(ia%}?? g f o1 thsspbstrats-
Thasihgle a?fémgmkﬂuei:msludves @hé 61&1’1@'6 tsolmgqspﬂld(ﬂvol ﬂh@;@tor an}S
r ov at ow ng
oltlbhleghts <A BSmbTRICBY B 22 Tt o e s Gaes)
| ay eThe wethbdof the)nﬁéﬂtimtcmofmn"ﬂheé@f thé¥ Shlestet? 1RQidSREEd
é_‘fd,l s{ 1 UIEF? crystal nmaterial between the
s i e R e pletttes | ptar sOreres K B i pngiidee e

eha&ﬂlple @itch Whick asr 1ﬁt:l&dd @’Iﬁeﬁﬁa pleH ([ﬁe-ﬂi'iﬂy 10g), alPHRMEdness.
bSta pr. 0CESSI Ste S

| ol AR G LRHRRAE B orar il A gy erB! plymer a socond

holebieric Qi aid| cyysehl ﬁ@m&r 1l sefthd @RS
° e X t heal ayers, an&t%&gﬁmd Crfsttﬁggftyﬂlgr that is

| t
Igt&g?g]}‘%f aggc 3 Ié%eﬂwpl% fhe second pholasteic dinyidrcaistamonothal The
fieEnURSR it ﬁl@ulﬁ‘t\,@s{aﬂfdcﬁ%ﬁer 2hf 'tl% sedon cﬁ(ﬁgslt'érfcqa ?@f&&aﬁ@&l&%er

processi qg tine icularly, 1 n view of

a‘ieéiéffﬁf?nééln ke at k#%gqrm]leb@pﬁmmmmllm previ ousl y
for mag sbididicHoledidRt lﬂuﬁe@sﬁﬁ %lﬁﬂelc&n%r rds R i€ ﬁlle |xture prior to

pol ymeric in nature ues r naki
cqapg the cedting mikiyd antethy sm‘tatrat@pﬁltmaambbcbrem adaﬁm the @¢rond

e sol ve

CHRLEkORgs ASFR B B Rl DA, S B i
mehmn@sﬁerth@cdanqglmmyssdoaied Iomyselliﬁsubftraaa substrate from

a si in .nan illustr

e B Sl oonbhy Bfien b P Srrcdionidgarenl
pcdyryataaﬂ theseddomd chdiiP:dtd:rd:dBlufdmi'mam ghohbrh@et RastPRftRlly separate into
lae St@erﬁ?’&‘l}g&fgw <’il ersfromasml

X&%\t 178 RPXEUrET B8 ° %SF?@C kel este] pdvmer e o layer
adjdoysittied subgtieds hdGidsebend@hbliedtér@y 1R GPAI GRInoREPRERS 4 BSer on
b P CIH’? n m(yiture can include a first cholesteric
the fres¢ ‘??Wgtha}“ CBORIY M EngaeeHosh erbetBlially btaver stielurebn
th€ EubStrad. TIRRESIAGRIN crAfd pélySel ééﬁ BL dlséfbg.lﬁﬁ withd él{llxgr (% both of

bstrate with the coatihng m xture I rst
th%lﬁfft thelestgrie Higwd crysial pRivmesdasstansithe momm@tesfanehqu'm erystal
mgﬂoﬁgyf‘a goating m xture includes one or nore solvent(s)
and tvvo three, or nore cholesteric liquid crystal
c onpolileyessensimgtionzan then b Gwsed ﬁramtthfysubsthmtalllg bl-hydirh&ucture

by?rahirég ﬂ}x{ng)su h-ertg?t etfriglaﬁﬂ}?galngro&teﬁl%s b{] 11%%% moge & ieﬁonrg l}q?ur
crypiafl monemer, tipt llmad czwst@lpmﬂmnee,smd Ot seamk hnmdmeystan ﬁ@lyﬁlb@tre
alt‘él%ﬂ Fégglftl(‘lgg e{tT {nocﬁ tl'(%i(s%cé _p]qgl]qyug cgag‘]al %@met mlgratmg toa
pobnamdbejwwsthe d;enomhlmuﬁhhmal AoRbmet [ager Ahd the Fest TG Gl LERR] a
pofym %iayer %r edxacr:r{pYeS Ii)g Emed%ng ¥hn%1-laygr sgcr%cturedor at least partially curing
the bi-layer structure with U.V. radiation, the solubility of the second liquid crystal

monomer in the second liquid crystal polymer may be decreased causing the second liquid
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cholesteric liquid crystal nononmer, and a second
cholesteric liquid crystal polyner that is optionally

wo evosreh3fir om a portion of the second chol est er PCT/UBZPOS/016281

crystal nononer. The first cholesteric liquid crystal
cmtaymemnm to atﬂetssmtiaﬂd sefodtefom ItheCBebOIﬂLliqdldCdi'yﬁdl @blymer to

r t an have,.a ve
f(plﬁc%t%rrglﬁ gmll %f e e)s(%m B OREA ﬁeg?cg’r]fl%u‘feis g&ifﬁ eFEY §tS%ﬂ°nd
lqyei ymea thrd ﬂaybedlmoeezﬂmtw@em tlid‘liﬁstmnﬂ isetofd Ryber Th@ﬁﬁﬂﬁ&ei:rn@hlch

ternati ve
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ot AR PEREFRE ST aTet b7 B phcseric oy s
ppl@inyfrEThe Gsémbnb (hyfeﬁmalﬁdiesfar mdforith of the 6eudtld St Sl crystal
u r after the coating m xture is
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chd]&tdh@ afqma @ryitaX fndte€iallih €nid ir.tfu‘éﬁné?cﬁlﬁ lieste hbdted io%fng an aligned
E‘gW ﬁgﬁ ﬂg& andzige second_chol esteric |iquid
‘{9 2 3 tigad Bady o34 thep ke fully cuysd tey fosm arﬁJBy cured
%ﬁ%ﬂ&ﬂ In one enmbodi nent, the first cholesteric
iquid crystal polyner fornB a | ayer adjacent the

subsk tsaderained thrmatedanty fore he firs padscepnrflliaiiderysialajlymers
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crystal mer enerating a substant
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oIRRSMRE a8 o) Sl B RO Tl 5 o SR iy
istwithirsthe oegie ofibisgsveationc | i qui d crystal nonomer | ayer A
tri o &3 then be for d fr
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e secon normer, first |jqujd
o RSy ki Saee b B e St ok B ofer
&ﬁmﬂwahb@ked resulting in at |least a portion of the
rating to a position

uid crystal polynmer m
b et \S\lﬂ’ér’i{fit %é secg %/P&“P?r ’&Hﬁ“&e%méfl%igowﬁ FirBde pagastvemanomer
mbtl%ﬂalﬁd) E9éslibk, Gkl baiGnS pdlynRAke/ MBis feAXRE moﬁ%elerﬁﬁ%l thay be a
y. heati ng the bi -1 ayer structure or at |east

f%félr"? moppmcraRf; if gomp empodimenteis achelgwerie liquid erystal compound, a
pré&ﬂéo@?drQ'&holﬁzﬁé‘ncsﬁduﬂpér&étl%o%ejé REa §ﬁﬁﬂ’ @&n Judl! ﬁoﬁéx%ﬁﬁl@l the

mononer in the second |iquird cr nmer my
TeRRAive é@g@aerd%@w gan beefos exasmde, Iaudgﬁmeﬁmoyjd@ta,l anmpnxmmrylate,

dlgﬂroxisdt% gascﬁm ?f 5 Hﬁh#rﬁ’etlfe‘? Bf"&ﬂér%&ﬁf’é%&t@ﬁals 6296 L aul, ongmer

orma tri ayer structure.
“sety’ a@i’p‘lﬁées”éhﬁ Qhpleisterié 11@0@1 yrystaldhyed@sand piévests of agbe!antlaly
FEEE S N UL EGE O REhiS

reauhjvamemmronctlms ﬂlsttssctandk:bqlestmIlnqdlds:q&taﬂrﬁjoﬁdiméry of the
The second

fir ch Cel i UId
| ayare iR SE oRagaitn g BB At anBes D e pEvious
tedtinigubg] ircwlyish edch nayeomrbeeﬂmn&dm&@eh@mﬂy aﬁ@@'bﬁﬁiﬁéltﬁyhﬁated
T
to 1nd%c glffﬁsqgrll t%srﬁl?c rplc)lgtlo!né gfj thg clﬁ)ﬁe)étséag |11th 8 crygtglrpolymclarsiayers In
these prior techniques, the resulting product continued to experience diffusion between

layers of different composition over time, particularly when the product was utilized in an
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cholesteric liquid crystal material in this structure
can then be heated to forman aligned optical body.

wabios/1ad3igned optical body can then be fully cPCBUS1005/016281

forma fully cured optical body. It is understood that
appiicetidnaish lieat frodustivheudt dsshangdibpRe @pylidatidndUTHis 6bMEHuad
| ymers a d.t e second liquid crystal nmonomer |
iR e oS nichigneP e e Eronseich A e BigRei A gt
mat el dhtré dﬁ@tﬁclﬁﬁdu& afstloadditef¥ R cH MM QRuhg @BE
erj.c fro anot her. chol esteric naterlm

ol es ria
ol Eesre&c oy CFYéE?i ﬁwrﬁﬁ) SIS b B for splgastially sedvging or
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the Q%Foneﬁﬁ of Edcﬁiﬂyepére ?ﬁ&tﬁi@% 218l 'fﬂ ttéﬁﬁ %? m%@g c away from

addi ti onal I n¢l ude a nnno
each 98t ﬁ&ﬂ@lventns eeandived. OH'IIIS{bOfﬂDﬂly mpmzmblﬁlfh effeMmIdtthwc&oss-

oner_a
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bPRlymer, or a chiral compound. For exanple, the
reacti ve monomer material can be, for exanple, a
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s B Pl RSk G E o T e
mixngt @sbbes the |r¢1£tiifle GnodipatitdlityloB e tirS9 ordiéte BRAWSRHCS OF
novement of material within

subst.ant i rreduces a
CQUIROSHigYse T%?)ly el mf?fwﬂ%w BREbesHsenteg 9 undeggood by the y,

1nfe€a%ﬁblh VRaIBB0 MR fab AT HASS s&lﬁ‘lﬁh@%ﬁﬁ@t& hek&$dcehdrSion
quid crystal nononer. The nefhods and configurations

mseég@meﬁféd xpEthpseral be aenfil forehancienang hawed pstsl materials that
wilghg Spdse. The Mh&bneRH ek r?&eﬁ)e B %ﬁ@r@ Iﬁ&{) ludlng, but

i ndependent |y and subsequent|
na fifitgd fog Mlsmﬂmpkaqgdlfamlbmtempemﬂq@smobzlee@toemmbﬂmqupxdcular

w& li‘t%F ffér@ﬁé@ EPsurfale LRESE cl&ﬁés?enctlgﬁgn I{;%%Ja? P%aﬁ‘t” he

ct conti nued to éxperl
m@@h«ﬂe@n anfhtﬁ@psramte ofithd @mmmtlem@ rﬁmmsxampw itdy egefitl iforne

¥-1d duct L e&
m%%%hk catﬂ%ﬂ%aﬁ%ﬁ%%%s 1produ nmﬁgéﬁﬁﬂg'tﬁl §hﬁﬁﬁ oward the
topi laslpi cayuﬁq@pl Ircaltlitionsit ceﬂil’hemsﬁ‘ﬁ]’tb ifovedlaghriat M&h@ﬁraﬁﬁt@hlgh
t h. operties of th

R B P R BASREL FByelwhl. 1
alszbl lse:ﬂuDR)E dnd]ﬁditemaﬂ té keve @&ﬂﬁtﬁvelyi IBWIVMO@W aﬁéﬂbﬂoﬁ&si‘h@ €mperature

%ﬁ e qU|d cryst al ? | des a net hod
to C%%Bg qeﬁepaézg it @ccm It 1s also useful for the first cholesteric
liquid crystal polymer layer (which may be the lower layer) to have sufficiently low
viscosity to provide for enhanced mobility of the components. Consolidation and
reduction of interfacial surface area are driving forces for the layer formation. The low

viscosity of the polymer may be accomplished by selection of its composition, molecular
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preventing further novenent after curing or
cross-linking by increasing nol ecul ar wei ght and

WO e@aaissgl t he avail ability of nobile nononmer nBCEUSZNS016281

for diffusion or novenment. Thus, the optica
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pr od 8“’? 75581 &° ‘1“8?1 Pé?’iafPé’ e, p§jng two
derehaldrit Sélﬁantmﬁmdilfﬂafenﬂﬂﬂﬁﬁﬁlﬁﬁﬁ& f&f theéiiﬂlbste@y Q{ateiifafs as one

relatively inconpatible t nove away

sae oS, S diguahen b P g Bt dheslitoag Hebgdarer whie
thetERRAkdrRi(E)irbiaiad nteluSioR NAldrhRively@s 1 ddakionImMEME HES very
an optical bodé that is substantlally stabl e over tine

deifrend A TFEBHOT EIPPRRTESnPHEPE ¢ BRt opsmntysiebig e its

(MatifelP) 1bRRARbsityl eRbtidFha8SwhiR MEb@Er ik @ nfdkd Pcods dmorphous
opti cal bodies..  Wiile not wishing to be bound by any

Pbé&?{tP%TEIPYa‘?nC?IHé%}P& seppiationy Algraasiyelyl of Meaddiionrqng m@@ertamc@bi be
af Bist f)ﬁﬁm}f&lr&f to iR Phke ittshxﬁﬁ:%mk}ﬂ*%ﬁzﬁlgg QY ki fafnﬁ ek

optical properties froma si'ngle mxture | ves the
serafadipi.ve i nconpatibility of the three or nore

chol %ﬁe@ﬁ%?w&?ﬂ@ﬁ‘ér@%ggéan aTs%'b% uge%l %Merelatlvel glc%m%atlble

[ nconpatl e repr esent ed or unders
Chcﬁestetrlmmtyeteatm mnpcéwahétf@rent mnteeulammghts ttlmysvvltl lmften have

I nsj renents
VB SRR S P A SR BB AL TR o
cry STahpamulercalah]so béwmnedvdinhngﬂ]mhgeri’em&naﬁ procé& eFirst, the

for i on .of .|l ayer n nd on many facto
e R St N B Per R RER R e PPale anys piiiSteric compound
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of the olyne , |ffere e in surface
W@h@?ﬁﬁ fitﬁw%gﬂﬁ E’r‘ir"EHPF GStFTE P{)%Seg% %? pwaTgey , The
teMParah SO BAY thédberaRbd 4030c 40 mﬁm&smgﬁfen@%ﬁﬂﬂé 85 thé $ecbid
useful for one material tg have a | ower surface

chlesisris sompedan diah Bpterak e fom itsrhrlepteriephaselayer. Thaar d

chdIGtdriBayleAYRH tHRA b§ Wk é P68t 5 ReRBld dvgle. 11 can be
useful to forma_layer at a tenperature high enough so

t hat Themetodsyilegaribed #hova fanhepariprancd aise a whiiein of pehindges gnd
&t @H\?ﬁg&fésssﬁgv%'atdystln&ttphﬂfﬁca%&ﬁdéi? SEteed ﬁsrerg @cﬁ“ illustrative
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o L AEE VDB oG0P a0 BB e T RBPE ca incde one
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professes can be used to enhance | ayer

f or ngf} o plusieafes %ﬁ]ﬁ}pl@ of elglpﬁla inygshod and deviCe for accomplishing

forming three cholesteric liquid crystal layers with a single coating composition onto a

substrate. A coating apparatus 10 includes a carrier 5 (e.g., a conveyor belt or a sliding
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different solvents with different conpatibilities for
the cholesteric materials, as one sol vent evaporates,

wor@she3eri al can be rel eased fromthe sol uti oPCT/OS$005/M6281

a layer while the other material (s) remains in
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p ase ayer an enhance”’ separa
inchides hrgmatie or ehicdestbriatliguid ctilstal menmner(andl a Hosid tiyeral polymer

second .chol ound .so t
RS B P B ke R o Rl SR o BROY Y 1%
ilbivipdtiys embbdimienty the Sead chdieteribo ¢ighid x8@dtabEons@isitiag 1ncludes a
descr b The thods Cr above can be
R e R i T B S R roisahnd s S
p('ﬂlyﬁaeif is Gterefornmd Oy agpostiohtof ﬂfétnemb)eycsmableh&m&iﬂlﬁd/cr?ﬁil\eﬁ&lemer
rative ur oses only. descri bed

ers, for_illus
h@yﬁﬁq Thixtuge 7 s goated ofyjojthe rstood to i ncI ude a
si ngtie skondichalestrtl EdaRES st rcoﬁgc%htﬂﬁ' c8n BRtkLREude a chlral
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e Gl o
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composition which can be useful for creating a later formed third layer between the first
layer 21 and the second layer 22, as desired.

The bi-layered structure 20 and substrate 1 can pass through a first curing station 2
containing, for example, a heat or light source to cure (partially or fully) the two layered
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substrate. A coating apparatus 10 includes a carrier 5
(e.g., a conveyor belt or a slidingplatform that
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| ayer 2 1 and the second |ayer 22, as desired. The
bi -l ayered structure 20 and substrate 1 can pass
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1. The second cholesteric liquid nononmer may form a
second | ayer 22 disposed on top of the first |ayer 21.

WO-R@5/149311 | ustrates the three |ayered struct ureCB0S2005/016281
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The first coating m xture 107 and substrate 101 pass
through a first drying oven 108 to renove sol vent.
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secoild Se45d 108 B spbsirate; I 19 lranslse pontray@dr tOfcbaImerﬂge duration of

tréah @R bY BY QNG 8! 10981 130 ¢ cFJ ﬁ@igloﬁs 262( 18 elﬁzl%i’fe

a second layer 132, and a thir er 13
dugation-pf freatmpptdy epehyavien inay be awet langsh o_famnamth 88 lcfsxt erxamme,’hﬁalto

30 AuRE C ¢
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irhho ive enbodi ment, an el ectron beamirradi ates
“‘bbqf%H?QCgures the three layered structure 130. A

s ec Ghelravoaftrhasg traihsSpEraes siddldlaldaito Gy, ARBS, % nRdrS KHARM
a second coati ng head

147
layfisé}e%‘%‘s “P‘H‘ea( iaglgl%ﬂf gf?%%fé}m{%é’?g’r F ARG leathe sagcdlep materials used

in bachcb@yesition, the percentages of materials in these compositions, the molecular

weight of the materials, the temperature of the compositions, the remaining solvents, the
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 agy Rl

structure 140. Again, any coating techni que can be
used. In one enbodi nent, the second coating 147

wo p@batssl a sol vent and a third chol esteric |ipCi/as2005/016281

crystal conposition. The coated tri-layer structure

visagpity aﬁﬂpasmpmslruams gind aahetdagreel offpotymeizanaiofkid éonposiey.eA
The

a fourt er 148 (see Fi 10)
JBG e o % o8 bl PY Einehltiog)Br crmerdighdhoks variabies,
fwl&&hpla,tls/ daeibe oﬂmaﬂeﬁal&aeﬁm’atﬁfémst@ﬁty@p&Emeldn&uéumgmght or
bﬁ'ullz ont ai for exan;g at or Ii
o%"rn%é g 88&‘?%@? &&Ff?aﬁnﬁﬁ Positinmp {pay Pﬁ@lag@cleﬁa oven
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seaR&Ytially ceah gore then @rqeg:ﬁeulg@nmp@em@s jontolaj quﬂtrdtec ers e7a1knple
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th%b%raﬁprok&égﬁﬁnﬁﬁggﬂ gg({;%bo the invention, as

lustrate irst coating mxture 107
( de sty drrxdmalsow brpadtendiledtive pblantdrealshdoﬁhﬁat #&cdrdihg to the

illustrate ere tructure 120. The
mptsaha et BhEdesb il b¥Rin, T Fhichie mlaesrom
substhitiadly uhidyretly (b%l, v@itlsmnﬁeﬂé tignn 10%Bor$%ﬁdrfaﬂblﬁ rdfikkt hghTBPone
ecodcholest 3@ sitign may forma
parieglien ey & Matcloneth spheat d Oy 240 o SOREM #90Skm, g apm, or
mdi21 In pe{?h&ilarﬁa bﬂohdlﬁﬁd RfleGive Pelatitr 84h bAMAQOhSLBGInh By

ird Ia er 123 is dlsposed bet ween the first
“‘Pé&?@lry figéeftsallg&t hinge pelepzntion gy thepgible mayslenpth 1angesterzatieom

408 t6@s®avd).coati ng 147 (descri bed above) di sposed on the

three layered structure 130. FIG 10 illustrates a
f ourlbe ghelpstericliguid prestal gpticahlgdiestcapbe epadl itha Yagigtyrof bgical

dlﬁﬁaﬁrs REEHmE! a!pﬂf‘(%QOﬁ’sn Qlcﬁlﬁﬁllg MR YE! %5 Baé\}a] gf reillgrﬁuve and

["ustr at es five ayer structure
tr@éﬂﬁctlhe qhag}efs Fanexamalet Figute 1B ajustratesi Sdhamaiheceossasbq:tgmeldnew

S e
BRI U S R 5T e
404 gpcholpstrie llqulﬂu ctyabjlbleﬂd_dﬁe peisrld@eé(flﬁ at degaddadabdve and an
148, 14
orfhal BIEHGY i 5 isp RS s Slies Pt iy v g s o
ofdwﬁhnlestemmlnqtmd cryhailreﬂdceve EoladEpask b ls@a&téi@ﬁﬁﬂohaﬁdo convert
thabPV lsw lEgabl qg@@f{g a} gl ddllt i onal yers on t he
THIE rP'gy UP S Ry SR Setiogie HE’ ?irig ipsatbur e.

polfigedlxte dAaievich & 16dahdiohaheside of MEldigMy RYRO 48that is opposite

fro%trﬂterbggklh ﬁlt402 change the duration of

The display medium 402 displays information or images to the viewer by

transmitting light that is emitted from the backlight 404. One example of a display
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treatnment by the ovens 8, 9, 108, 109, 118 or curing
stations 2, 3, 102, 103, 112. The duration of

woe@atinsnt by each oven nay be any | ength of tPOEUS200$1016281

as, for exanple, up to 30 mnutes or up 15 m nutes or

niedium 4@ iph higeid sryotal display @.CR) et esnsatitsloakdighhéfond polarization
l,nute. The oven tenperature may be high enough to

vapori ze the sol vent or above the nematic transition

te np@habaqkleglm A4 thatsupplizs e light qse@ weréw dRarptdishaem abo

A T TN
bhcrkhglﬁ(ﬁg@yﬂémdﬂﬁ be ub&l. 12MHoGgh RO Hglt@uRle 818 B&ssted MARSHET3 has
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G il oore-ion Seklfye or okt esipneitamyle
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sol vents, theviscosit he conp osi tions

ingRige Backaefl eﬁmww,.%@mbwﬂmw@&éb cxErRion meplmisma and other

c&ﬁ@nelﬁsitm&véfh@aéin%ﬁﬂl@h@l scan be obtai ned by
controlling one or nore t hese variables, for

ex alﬂ}leéeﬂwl"@ pelpidzer 408 igan eptical f&lm thegripdndes atlegst one cholesteric

llﬁdl‘mﬁ (I}fyglglﬁo ]pé{{n?aé gé@é%?:ﬁgg{ %ﬁfebtwe eﬁo?aﬁ&er 408 is provided to
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ent ayv t he ositjons. This_oven
s T e echRY [a0a L e M SRR begiay inegipin 10Res
clﬁﬂ]ﬂswﬁa tiguill cBtat i&ﬁe&ﬁ)@bblﬁﬁzﬂ@ﬁﬁﬂﬁ 504, QR 9bsorhiive BaEKiR506, and
illustrated in FIG| to G

d
any s ev' o an?nggl_th[: ﬁq@éawétﬁk displ WO@@afwrwﬂwéncﬂwﬁﬁa wave

plhd ra@ﬁarﬁ@l&hé EHbISERAP Aghil R8I @ﬂ&&v@p&%ﬁ@&? 564 6r as a%parate
exanpl e, additional coating dispensers, ovens,

cqmngREnt &eAn¥es mied PRlarizatin aght&%@e Hapd cistab devm to an

Iggghgkgqugggipgﬂber of ovens or curing stations can
e increased or decreased to optim ze the overal

pr odéasd ey S‘ﬁ]o(}li*ﬁlfﬁ’gS Oﬁrfu@ﬁt’lilscﬁﬂit Wdhwabsmﬁmcéz{mﬂp5 @, p(;)ianzmg
11%?& oRf bﬂﬁng [?‘ﬁ%écﬁ‘f 1k ¥En B e?srﬂu%ﬁéh %g Hggﬁg P}%ﬁﬁ% RGHd :gné Ohe

configuratro Herd
lightis Slrcmlalfavdbamjlon eblinpmenw eefpols firvhwthe clodestesid ﬂ)]sltllﬂmtysal |y

h 0%
O T AT TN T
abgﬁgmeem)@rizelr #ag d‘hf) 6théJCHDrtcnluflpolé}QQtiGHﬂonﬁﬁﬁerfﬁ ﬁhssék??roﬁ%iﬂthe
nm. o0 re. rtLcu r, .a erLective
chgSiaf b o ane bt Mo Snepe e hiokgrpy. The
reﬂc&:ﬁklepdlSnz{er G(M onfus efRctpRIliAhidZafsta0 BispNL 500 ﬁl@lu&és%‘n@ bifolesteric

from
liqur crys?aq %ptlcali as deescnbed above. The specific choice of cholesteric liquid

crystal optical body can depend on factors such as, for example, cost, size, thickness,

materials, and wavelength range of interest.
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400 to 750 nm. The cholesteric liquid crystal optica
bodi es can be used in a variety of optical displays

wae@sotdser applications, including transm ssi vVRCT/8S105/016281

backlit), reflective, and transflective displays. For
exanfigere 1Fiiguschehatid llllhmtlmadif&me type (Dﬁ’&ﬁl’ﬁ;’ﬂbcﬁtwe 11qu1d crystal

L f {
ApRE PO L B ertls® Faf oG fop 4y oD R b e meing
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refibé@s b el fagifal mrk@dt-60T a4 PhS Rl Yk ARAIH meﬂ%l:ﬁf ey 308 and
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arﬁﬁ%ﬁplls ‘é‘elEEctlv@l %a%h ﬁﬁ‘&ﬂ%ﬂ 'tﬁé@hél@?@i@aﬁégﬁ&hd m%{c){éc'cf 10 provide

di splay (LCD) 'that transmts on
appEIpApie amlaéwecéh@htéo thy Hisplona cklghfglflthemmpomhalan@dp@b isdmck-

rehaﬁed feg,péle(%‘ %ﬁ&jsetl&:tlv Ig}%sggblethghgfp h@%hcﬁgs%%ffgo 1&er 60f1 tcb ht

I ncl or exanp source

effpgiichly mmasediacldmbglmghtﬂem Thmneﬂbatgh pollagz@ ysthésrsfletine hguid

| i ght id in Fi ure
el DDA 00 0 S5RLE 8 L1
ablowe kTheqhemﬁmmlq@sé chdlegteiric Giguid essstal 6ﬂhcﬁlﬂ¥>d§s War @PEiRI on factors

su%h %‘D ?or eﬁaél %f)%%% h%lt‘?] g}lcg?}ess&g%%r& ér?tf\g néanrepgg% of jrgterest.
The "Iﬂm chaesferioainalditeysed i bpm:al odly bad bd l.hi@d Wit Rtvagdsty G€otfter1 8

ablﬁ%of receivin ht fromthe |I?ht source
o PSR g Bt IS BRce of pigkids Ohet Sopesticte & aE orhdicplay.
Sudll BorBipohehtd @hdiFRnslIacKde, B leﬁ%pﬂg $riftindds enlﬁﬁ&én%@hlms

refl ector 406) extraction mechani sns and
fefe@ﬁ’ﬁmﬁﬁ%m%‘dlélé HP‘E(P@'“@H%P@I@%@W&W%@MW%SH The

coﬁ@f&o@gdlhﬁé@seﬁﬂih@%ﬂ&ﬁvé'ﬂﬁaﬂz&s atﬁethBE‘%mlck géﬂe@o{shgﬁsmanc back

i ncl udes at ‘| east one cholesteric I'iqu
re%ﬁsfqr% diffuse]y yeflegingfeask rqu@t@lrsab@lubyerﬁndem ba@mﬂmtors and
Bk%ﬁ&géﬁﬁné provided to substantially transmt
one polarization state exiting the |ight
gU|de 418 and substantially reflect |light of a
different polarization state exiting the |ight guide
418. Figure 14 is a schematic illustration of one type
of reflective liquid crystal display 500. This
reflective liquid crystal display 500 includes a
di spl ay nmedi um 508, a
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cholesteric liquid crystal reflective polarizing

mrror 504, an absorptive backing 506, and an
wabmsnpBive pol arizer 502. The liquid crystal PCEHpb@Ys/016281

500 optionally includes a wave plate as part of the

cholesteric liquid crysteEXAMPIIBSCti ve pol arizer 504 or

as epar ate conponent to convert m xed pol ari zation
Ek?ﬂﬁkﬁfron1the liquid crystal device to an

appr Affist pbeioy opmleabzitihg@olhﬁ@hfoluhbﬂﬂb dza%ﬁéﬁér@& £l &&%Qﬁﬁg
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I
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prp¢eguieds éllpwis a B.Separncef] L(bea}(a nanambelmanbbrymal hambmes such
co%ﬁner%lgl:iy ﬁﬁ% fom i3 21%@ t hl Sigraﬁng og gﬁdts}%gdl 2

range 0
grath$ cﬁéVazatSiZ and 605 gmlstoymim 6tdi-ad’i§lﬁutﬂﬂ‘4-tn\éﬁ1 hih@dUl dommercially

transflective I|qU|d crystal
R o R s G AR E
168, a partial mrror 603, a cholesteric liquid
cry reflective polarizing mrror 604, a backlight
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pproprlatel ari zed ect
of syqlgwar@%(cemnerm@lﬂav@li@lq fsonp Aﬂdanch fédmtwl €h eMllwaukee W).

R R e
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pol arized light to the display. Light o @pposite
-handedness is backreflected, recycled,
passed through the cholester c palak
effectively increase back
reflective polarizer o
di spl ay 600 i ncl udes

opticabﬁmu#ko S g ‘
0

—t

e\ efrecetve liquid crystal
hol €5teric liquid crystal
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above. The specific choice of cholesteric liquid
crystal optical body can depend on factors such as,

wo ecvosaxsmpl e, cost, size, thickness, naterial SPCEOS2005/016281

wavel engt h range of interest. The cholesteric liquid
cr ysCaanobmllemn -ninsdlthyybempoddewasigreparéd By farstadmiblive 4 ¢ (0.26

ents. and f hance or, prow de
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arQIf C&ﬁﬁoﬁﬁ@ LESus @Ikhrl@EBIQEM i@@@t&r@ h%\? }fry@t\éﬁﬁlbﬁcﬁﬁe?s 1V:981e from

drich Chem cal )
Bﬁﬁﬁﬁ@f& (L%ﬂgahaﬁ% Germpgy)r éfaactTi“éa (Wa%ont,t)ﬁlllﬁlmgtOhﬁth)us 8

th(@ﬁna@l%e&mp%sa?b?&éﬁﬂglt&% Ili %E&nﬁ%?&%cf % ﬁ‘se% dtéccfjl&nétlagg

tion'B) was prepare e COa |ng pr
f ol |'Bussohgiod wys avatedodn d_KDOZE:lﬁro(mten ERt sulstrhie Geonthatiwly al

e.from BA
~BORRE S SRR ELEN SOk AES) e SRt o mrgresas
mwﬁorh@terdhﬁlﬁ dmd:bo@tl@ ]Q‘leaﬁamgfwaBbﬂ' dﬁé’d 50 seconds at room temperature

3008@(11HD bulbwaisg b $pecdiof &Dﬁ/@uﬁgﬁdel ai) ﬁlgiz atnﬂ%ﬁhéi@ afl%e‘&atmg was
| ution conbi ni ng 5 grans o
th‘%gﬁ ‘fﬁlteélr?t égf%éTgF%m%e Sof Solution B, 0.6 grans of LC
756 Firdally 4 Dflﬂjﬂﬁ“‘o%d{?e%ghot&ngte P& Bifnek %%Ht\é'cu?ra ftyéhf?

acrg/ at e comTerma avai l able from Al drich Chem ca

WEs s HP%QHR opWa)l per, r@a@e@ﬁ@e@pﬁg@@odyg Ayfupigr-whve film
wasYHROP ISR ¥ thé cOFhE M@Mﬁtlﬁeﬁ%ﬁngga%ba[c% ﬁrsHﬁ the

rans of cycl ohexanone (comrerci al
llg%I Rl 3l the Bolprizer weprotatad 45\,dggmegeefrom\[})e wave plate’s principle axes to

give left handed circular polarization and the transmission through the coating was

—

measured in a range from 400 nm to 700 nm. Three extinction peaks were seen. A first
extinction peak was centered at 460 nm. A second extinction peak was centered at 580
nm. A third extinction peak was centered at 680 nm. The results of this transmission over

the measured wavelength range are illustrated in FIG. 16.
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The preparation of cyanobi phenyl benzoate ethyl
acrylate is described in European Patent Application

woebsiicsti on No. 834754, which is incorporat edPiBUSI005/016281

by reference. The structure of cyanobi phenyl benzoate
Exaimple 2acryl ate i s: QIanobi phenyl 4- rret hoxybenzoat e was

e P T I T
ptqcedatrhysl ﬁﬁbwe ZZafhgkarﬁ@Gf aﬁan@ﬁph]enﬁ-beﬁizoaﬁteh@w Barksi N a

und fla tha chanical stirrer
R e S b e Ll B i olone e tsyms of
vamszsaﬁ amhem{al mﬂlﬁatcﬁo ahRGedcon \3&; 1on fcﬂft16\ﬂ6h1§ At gwicit 30. 1
e‘ﬁ of mgt han ﬁ sul f onyl chol ride was
adde P § %;“ fl Ry, eQmbining 27 AeranespiSoliion &, Més
gfmisl’bgaﬂnﬁla B.7 graﬂls of Lon4nstordmd '&f‘ﬂhen}mgﬁl&l ac%;llat§20 6b7 grams
mol es)
ﬁgHﬁ' if‘ &S Onya%Plﬁh%Ww-Hwﬂ@éYhsa?ﬂaf% pndel Gagrgmgofxyglohexanone
aﬁcD4ép’2 afil lo® 8ibxShine4 'Th@ 'S(B'[ﬁttl(;})y\’v%'ﬂe&@@ Xtr 90d eNer NeL6ad %%?ing this

and the m xture was heat ed mal nt al ned

heatigg pergdienEOrPRtion @fﬁh%wwu amg LC566 mgcmo fCermmpslymEh e
m xt t
XUHhi® sd’l@ﬁ%n PR HOPLELL 1600mfc ?ggﬁﬁ?stnlﬂ ?rg{ag&

liter of O was added. Aso
aygalable a$ $@é<th@@F figm BM, B+ BaulovN) amnlg memmue@ﬂ Wptrdsﬂuwh er

RGeS thfifcldﬁgd C(%c[x Cfﬁédc%a \?z{slaﬁl)dq\%’? §(())Feconds at room temperature

recrystallized Fha mopi
andetherabajed aif 126490 fcurctwelbe aninutdsh &hel ewiting o/ agrihiee turad with a Fusion

756 Pal. | or LC 756 is_comercially
PRy | a%ﬁlg S ‘/(A 3@%9 %ﬂéeilﬁeﬁﬂ% The spectra of the
cc(aﬁag wecokasutetia} llﬂﬁiaﬁl@&)l therethe ic@pwﬂng wak ¥gdidheatgAnRO MBI € for 10

e fr mBASF COEP aL shafen Ger many).
?GS(‘P?% eéﬁe" PUBY AR Ppdshse ﬁ etfc?lf’n @afé%%m@mlsy
fottac D pRAls QIHGG 13 Bbtd) ﬁﬂdﬁcﬁdvmml %'ér |s&u&l§»1’€ Bﬁdlqu‘lo%%(iheas%cﬁld

free.radi |n iator. This solution was coat

hepgpe forms 6 sUbsftspindicetingthat e dhizd leyer dosiformed. e
as Scot chpar from 3M St. Paul, MN) using a wire round
rod to produce a 6 mcroneter thick dried coating. The

E 189 was air dried 30 seconds at roomtenperature
and then baked at 125 C for twelve mnutes. The
coat/ At pRIgon pthe eastingisation (Solmimi AywaQ@epaatdtfoDhb udating

d / t, at h .
PSR o8 (IRGE 261 githelor (BT, oo 0 s BYERERIC o1
Oﬁfmﬁﬂzb@/Wlﬂa 0L8§rﬂﬁlhw((tf HC BO0n gpe gtal‘l’mmlﬁdio&meﬁeewsufgﬂe@éﬁarﬁls of
e the
Va?g?? &aft per 5ﬁtﬁgtrﬂ€err @e?chlo}l Opt W@gs %olwrsnigayé
quark mcgn@émlcﬁn clbfrﬂnamstn]y salugidn (Sbhftfoﬂl‘ﬁ) vk pgdﬁ]?reﬁ ecttthd Wbating
ard .| inear ri zer. was irst in
oo o OB EY Roa et B nebi§ PR ggpmpe dlotolane
usthgqra9esarhy GAVdzb 62 WA @0 @his 6f BHT (L5 B-Rrtd%83-4lRetBj¥fenol).

lLeft handed cir ol arization and the transm’ssion
TH TSGR R s BT A

The coating solution was formed by combining 22.3 grams of Solution A, 21.6
grams of Solution B, 0.28 grams of LC 756, 8.0 grams of LC 242, 0.45 grams of benzyl

alcohol (commercially available from Aldrich Chemical Co., Milwaukee, WI), 0.15 grams
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nmeasured in a range from400 nmto 700 nm Three
extinction peaks were seen. A first extinction peak
wo@saestered at 460 nm A second extinction pRPERUSHSS/016281
centered at 580 nm A third extinction peak was
of BHltTeB.26 gertms@®B Oyamobiphdig 4-afthokybeafoatd) i 4.8 @RAKFIESI ON

o%gg the ne red m?.elﬁqgth range are illustrated in
B ETEE A ] EA2S R %8?%? n of the coating solution

]SS°| Uhis @dﬂuﬁénSW@éScoﬁfe& pAE &0 fl‘l@ﬁ@lﬁéﬁ@’ Bmaél Gﬂb&&t@{c@ﬁﬁfékh&alﬁlyas

Q] | ows : rang . of cyanohi phenyl benzopate ethy

a&“di@%ﬁgéf §°?%)§§’a'ﬁ %PV;@H éerﬁm‘iﬁ l@!ﬂ@ agrisgHouRd roddo puodigers 6
mhdrothe@f MGk ddfed doANG! TRECI4GhEa ridrBiBTReRhddR26bm Enfberature
a &QGL%%E |P|g|%tor. This reaction was run for 16 ]
apdthpr baged gl 48 Cpetwelys tninygess Jihg crasime wens thencisd With a Fusion
30@ kit 1Di Bab Wt &8¢ 30ffy/ai il i g

756, 13,7 g%gfrasﬂ)gf LC 242, 0. 2gfbgg§%mrrgrt§‘fg' Eﬁﬂﬁ‘)fﬁf’%ﬁv‘ﬁ%ﬁ““
repeptsd %t_tlé,o foyd? wjput®s of BHT, 3.4 grams of

cyang 3 .
ol R R o0 S ASHERAcRr (3M0n Find 3ffa Clar, cait)
vy Rl ftoreqsse theentisal perfogurncy ¢fthe optisarhody os dddombadgbotei She

. . . . nd L

SPEEL PIOmORLI RICUARS nBRE Ry B0Bl b Focki e HEm BTG 0
pessdso@l thiee reffretien peRIEST osei sbow tl €00hoy nneatd260ny amlaielaa i 50nm.
as Scotchpar from3M St. Paul, MN) using a wire round

rod to produce a 6 mcronmeter thick dried coating. The
coat Thegprosast iaventic sled1d3dt seansidaredlimitod o theparedddreksnples

and then baked,at .1 C for twelve mnutes. The, )
BRI v B R afide Pt S e Btesinet bomenton s
faindy segowt iss ffr@dadhibd SRinst MikibusnetifidAbag 8quivaMett biddses] REwell
spectra of the coating was peasured as in Exanple 1
2% HERPT QU S TEUE Wgﬂmthggg?ﬁw PhasRtion may be applicablg pvil] e readily
afPafoit ®Sh¥B df §KTL irStRE &t FAyMBStha kdht m%z@l%ﬂﬁqeigdiré&ed%gﬂn Reiew
gen that that coating initially forns 2 peaks (FIG
ohthe BBl wycifisidiPRat i ve of a bilayer structure and
follow ng the second heating forns a third peak (FI G
17 After) indicating that a third |layer has forned.
Exanple 3 A first portion of the coating solution
(Solution A) was prepared for the coating procedure as
follows. 26.4 grans of cyanobi phenyl benzoate et hyl
acrylate was polynerized with 0.88 grans of LC 756 in
71.5 granms of dioxolane using |.Qgrans of Vazo 52 as a
thermal initiator. This reaction was run for 16 hours
at 60 C. A second portion of the coating solution
(Solution B) was prepared for the coating procedure as
follows. 4.0 granms of LC 252 was polynerized in 94.7
granms of di oxol ane
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using 1.29 grans of Vazo 52 and 0.004 granms of BHT
(2,6 di-tert-butyl-4-nmethyl phenol). This reaction was

wo 005419380 C for 1 hour. The coating sol uti on MEUS2005/016281
formed by conbining 22.3 grans of Solution A 21.6
VIE e Idf Sol uti on B, 0.28 grans of LC 756 8.0 grans

of LC 242 of ben coh (cormerm al |
avai Iabl eAfl}eg}’%ﬁﬁg P‘]’é‘ﬁ aﬁ:ﬂ%tfﬁa%dyc%e me fl RIRER0S D5 of
0.1 SC@ﬁﬁgHB ofixtBd tomgrisific @ firBholstefiy ﬁﬁ‘lﬂ@ eBBAMNYdIymer, a second
ﬁ@x)@?nzo te, and 4. S%dqrarrs of _cycl ohexanone and
C%wgﬁﬂﬁ crﬁéﬁ TONIRED 2 155P %ieaﬁ%hqlwagrygebmc&ﬂn@rfowed
b0 Iiﬁrﬁdm&ﬁeﬁsrecd?ﬁ'ﬁh&é&t@ﬁd m;ged &S uRIe et id 2V dRbl §
Sll%HScot chpak from 3M using a wre round

atpivhsrey e drst Cholﬁst%}ﬁ@tdéw% pelymgr is éa"qu@ﬁtthanghe SFermd

cﬁd}@%drﬁ%qu\ﬂ%q%tall pélyined a@P seconds at room tenperature

and t hen baked at 125 C for twelve mnutes. The

coat oHBINgAO™ the miryeas opiicahbedy campEsinge Grsitayer, Ds¢sahdlayer,

! r
B s bRt AR ofl 6 Ry 0 o il
wiprgig the firsglayey mar(lm nB{gits picthe ﬁrspcﬁmlaswe:c &Gnuif Peystal p‘olymer
I asur

ﬂgsgﬁﬁgh'%g% rnance 79 tEe&% %%%gg qu | smg@mgggrmm
the lgvddayeT hemprisse theacaomd GMMIC @quud mrysm b@igmnam ce node

from700nmto 2000nmthe spectra (FIG 18) possessed

three reflection peaks; one at about | OOOnm one at

1200hm arite arvthodtacdbdifg to claiind , frrdsesdinprising e st sfhoul d

ot be consj.der d to the articul ar exanpl es
g act PR s P Rler s e (et o B
secandatholbtbrieqed trgstalf polyieor ipHverd te®epdT chink he HRtur®H the
the attached clains. Various nodifications,
“@3&1 Sal ent processes, as well as numerous structures
to which the present invention may be applicable will

be readllé% ﬁgrent to those of skill in the art to
whi ¢h t hdbpPethed ecqopdiahiojchim il sfughercomprising the stepwfew of

pcllﬁﬁerizﬁ%ta%}tl&hﬂﬁfﬂhef debHdl cﬁ@leéﬂﬁl q{qﬁld(;érysl'al rfonBRENR G021 the
maki ng an_optical bod th conpri si ng s?

seggnd ceela%tmfgh@l%rxst@lme y@@ﬁp»bsmunrg taithistep of chating ﬁteemlxture on

tht Ldide Crystal polyner, a second cholesteric |iquid
crystal nononer, a second cholesteric liquid crystal
pol ymer for rred froma porti on of the second

cholgest exj, ¢ i!hg&' Egofd 1%55‘{%) % all’{lni) t‘ﬁ%i%lg {Ig sgeé) qf ?am\{lggng ﬁrsplayer

subsirate; ere| irs
andreysmaid lmt ymthe sillsstrdiefcbmprset ranivingtald Bagt@agonibn of the solvent

fr% esterlc liquid crystal polymer; and forming from
e

M XLUre an opti cal body conprising a first |ayer
a second | ayer,
5. The method according to claim 1, further comprising the step of curing the
second cholesteric liquid crystal monomer after forming the first and second layer on the

substrate.
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and a third | ayer disposed between the first |ayer and
the second | ayer, on the substrate; wherein the first
wo aysni1wsonpri ses a majority of the first chol eBRCBEUS05/016281
l'iquid crystal polymer, the second |ayer conprises a
maj 06. ty THe methaCebetdtiaad elsineT,ifGriler Gothishistlgths &bp of
nononer a d the thir Ia er rlses t he second
P@%’F‘é@‘?t‘é? tilgast 3 porfien e et Pndgfg‘f’gp ¢ lignid qupygfalpaprompet to form
tiRGeaInd 1igaidlcsystal oiginds, pfiskth hﬁrste%mﬂnﬁig% ophsa1 &P Of
pol ynerizing a portion of the second cholesteric
l'iquid crystal monomer to formthe second chol esteric
liquyd crygletlodRPIMRRE aRb t 5
the m xture on the su strg?é”kﬁyﬂﬁ@géﬁg?ﬁgﬁ accg%@%ﬁmOf
to ceosfing amixtyrecasprivegphissehelpsterieliguid prystl polymer, a socond
cmésyaﬁe rh'qﬁﬂd'%tgys?al BRh&h&Na Qefcoﬁmoi%e@a@ﬂq&@ E‘Jg%{ﬁﬁ er formed

[ QUI crys I’TDHOITEF to formthe seco [‘esteric
fomehe gpc leptepipliquid prysialysenpmeniand o selient on @ pubsfrate; wherein
|
ﬂg«,gg%t 1) aldtcgggamg?ﬁgﬁa@aiaﬁ%@?ggﬁﬁ?ﬁéﬁg& chdles eL?qlqm:c‘i g;%?a
P@Wﬁ@mﬂr@yeacaﬂdiamgnﬁ@nd | ayer on the substrate

' ti f .1.he t
Fr omiephEb R Mufle AR RO oBioR o S0P T 1
furthmmgdmnpﬂhéhﬂg&ﬂh&x&heppQﬁaEwmmﬁdpdm&dsﬂﬁ&@@ﬂmﬁ

Fi 7 sESTREBRERTY Tl A ot RERE frlorr ap 8l red pRuhbidioc

accordlng to claim1, further conprising the step of

poly n Ieas rtio f the second

chol st e r %Tfﬁlﬂ‘} aBCCE ananWJn gﬁ&er qgArisingtherstensaf curipg the
alignadibsticeryoat & foﬁﬁ'a}bﬁféﬂ,opﬁcfall Bédyt 0 the step of formng

an optical body. 7. A nmethod of maki ng an optical body,
the met hod conprising the steps of: coating a m xture

conpy.i si NGe thettoitbodz g ﬁﬁctlﬁﬂ ’7CWIhé1‘ah'1' the Aohsd @ﬂtlcgpéo\ﬂg?églects
a second chol esteric qu stal nononer

id

a pandviddh ef qircular pelpdpzed nhgzhftc& jat IB%ﬁt Qfm e meigibler light istrensmitted
1S86R R Sbdestielibeay. i quid crystal nonomer, and a

sg&venf’gﬁggés sthte wherein the first liquid

crystal polyner is different than the second

chol gste Laui a0 ted

su bst% r at glh § Hiéa g}%ﬁ A g"" Hlég @3’5‘}1‘%3] élﬁs]i ns‘f’% SBE at
pdlyaa&izug amm‘mormf thodf setdrel cholestenitt hquodmysnzg mdmeneo’@tfeﬁjn the

s bR i Mo oBite Py e BB oL S B i R e

su‘om:rame an aligned optical body.

11.  The method according to claim 7, further comprising the step of
polymerizing a portion of the second cholesteric liquid crystal monomer to form the
second cholesteric liquid crystal polymer subsequent to the step of coating the mixture on

the substrate,
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8. The nmethod according to claim?7, further conprising
the step of curing the aligned optical body to forma

weeosdispt i cal body. 9. The net hod accordi ng tPBPCT/US2005/016281

7, wherein the aligned optical body reflects a
bandud.dt Miefmethedacbandingad elhingE dvhetoihthe 8fep 8f hdatifg the 264led

en v t.is trans ted throu
<SPl et/ Bt chadipri Jguie SRER Bt @ BCGHUPHUA Bopoparat
fiohath@eéond dholesieric HQﬁﬂbltySﬂanﬁoﬂdﬁ%rSt ep of polynerizing a
portion of the second cholesteric liquid crystal
monomer to formthe second cholesteric |iquid crystal

pol ymer prieQhiethdd dcbsrdib ePcifin L 9dkicnttht Bep b7 &Mg%e%ated
t he substrate 11. The nmet hod accor di ng ]t)

Sthﬁtr%tﬁét oFB AprATtie|ln gured eoatad spbsiFate pattio i pross- hfgcsahegf@mrtddwuld
taf H6noasond cholesteric liquid crystal nononer to
ormthe second cholesteric liquid crystal polymer

subsequent to the step of coating the m xture on the

subsig at epplanetdiecBERERE % @lﬁﬁpf Wh@t%mt Hle Qtlsﬁbmeghnmg gﬁjtlglly

the step of heating thé coated substrate causes
cyred eqategsabsigteds fferm| angligerdopiieal hodyplottherseparajesthe fisshst

cf?(ﬁéstéri@ lllqﬁﬁd%%@?ag %l%glr % H%%e(ﬁ)'ﬁg Qﬁoqes‘féﬁgllﬁﬁltdebys%l rﬁoggﬂ}gr

crystal "non accor
V\herel n the step of curing the coated substrate to

for pagLi str a
cr 02] s5al i NKS lle&asaéyog ﬁgg |(EOI %?Jl’lm er y%rF lall%en%ﬁ) ?‘Fé‘reat“ﬁ/fhe Astlelly
cured tratbdaclostrattito forineancllignath opticalbedyadatisel e sséadd chblesteric liquid

t he_parti al cured coated.substrate to form
oD B ecRer buGE o B eas Seienbiag 7 P51
cldieztesis ligiid Crylstalipd19mer g taddyePEdnypieing amijdrith ©f 58 @&i’(bﬂd

cholesﬁerlc |IﬁUId crystal nononer. 15. The nethod
chplestrigliAld cEsel BPAY™MY: wherein the step of heating the
partially cured coated substrate to forman aligned
optical body causes the second cholesteric liquid
crystbal gomgthed of makipg a epticahhedy. e ethed eonppsiping the steps of:
corrpcroasﬁg’wmﬁaﬁt@baﬁbﬁan fifstofebtbrdd hcﬁﬁ@&?%éj’o'lﬁnér,' a%t&tld

crystal polymer and %Oit er conprisin
chofpstesie Hgwid cmatal @Qnemrca $ep@mh cttolesrtsm laquldtwmimolynm formed

frgg‘lttﬁ@s‘éc&fd c léét@tgc ﬁ:gl étﬁ%ongﬁgy and Q&)l{@a{ &9 9 substrate whgerem

corrprlsmg a mxture conp
thg fifrst tiquid eh@taemlmcros titfﬁqmnttthm @nssecbncpdto}qmnp hquui enystabl

pGPRLERIEN £ oGty gl ! monomer, a second

esStert ¢t I'quird crys pol ymer fornmed
forming an optical body from the mixture, wherein the optical body reflects

circular polarized light when light is transmitted through the optical body.
17. The method according to claim 16, wherein the step of forming an optical

body comprises forming an optical body that reflects a bandwidth of light of at least 200
nm when light is transmitted through the optical body.
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fromthe second cholesteric liquid crystal nononer,

and a solvent on a substrate; wherein the first liquid
waeeystizddipol yner is different than the second PCT/US2005/016281

chol esteric liquid crystal polyner, to forma coated

subst&.at e’.[heandhcfdﬂcmrd'glgamclanm 16; athedeiidiite fte6T ﬁ)hﬁ‘mg an optical

ol e PR P gk % e b £ St it b Trameaoo
nmptheuaﬂghhsdynsnﬁﬁed ihtvaglirek lopticatbsdgr di ng to cl ai m 16,

wherein the step of formng an optical body conprises
formng an optical body that reflects a bandw dth of

5 lig hI9 of Hie ﬂl@l&ﬁitacad}alng i} Mﬁﬁﬂld ivBlbrkini the §t5196‘13f3hﬁﬁ1§9n opncal

b $ tqe ogtical qg% The net hod accordi ng

WP i‘%es SithoRtige! oy abqeﬂ%%aﬁquwsmh eblight af atm@wwo
nmovheh lightSs frafsmiitg thidugPthb 6ftica that reflects a

bandw dth of light of at |least 3 0 nm when light is

transmtted through the optical body. 19. The nethod
accorodi NIk el oA ddtokfing WE4iR 18, Y hGei st ff; %tf fgﬂﬁm %9{} Hlical

Qé?lcal body .conprises form ng an optica
fCORpTIESS 50%%% ptipalbpdy thafhas @fefbﬁthne%?stttrum@avmg apheast

thkdeHiMxithS whéi ttfa‘ﬁgn{ttgl ?]ny(%%h 'ﬂﬁ%@ﬂ&h hggl body. 20. The

met hod according to c rern e step of
form ng an optical body conprises formng an optica

bodyt ha 1 O ct V|n
Chr 3eQ e1 matXI}h?m \tl\lﬁd a&{o}rcﬁ Jco c'i]al ﬁgh"gﬁer‘flfl@b@ SteR; 53%1?31@ optical
baglycpmptiseh Mylmgzanlopum éod;emamﬂmscao ted§t7g %4t of efth@irighilBanded or

orn1ng an optical body conprises
15 R?HE&EHQH&HST§%§gm$ﬂ ody that reflects at | east 75% of

either right-handed or |eft-handed circul ar pol ari zed
l'i ght.
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