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posi tion copted hﬁ'Lm%w'& h&ﬁﬁ%pse'g b{(%glr e/ shel | polyner (Exanple 2). The same
sul fur Iink c;,,relsg:pt hyl ol ogr opane triacrylate oligoner (Exanple 3)

cont @i ni PO SrcabRkeaGNPEA OS8s | i nked pure trimethylol propane triacrylate
al so denonst r aigadurd @1 T 2PMARRORY L PhefiadeidfrieRshiv] dhd adilabid fiovh diBOGEIGR! densi ty)

during the phothebrossikiked TMPTA (tivpsthyfoNsiopahéBridcrynede) bdd alphiticlelsipiol. eafmidadnutedd ppilaion Ng
t o al nost hadeén, ainbd.52mhicrérisgerbiundeebln of phot ohardening in the case of a

conposi ti on coxthisk layenef thispholbisyrdenabiectomnpasitiert was lexroseultaprange of 0-108eilicnéwvith gftteredrer
( Exanpl e4s4) (trensmittanae 86931m) highpresswre Hoempy | ol propane tri acryl at e nononer

cont ai ni ng di sThemaxinurp thiskness ¢fthelselid Iayenreceived was appydximatahrOfyamwand the tiveshdidanergy

( Exanpl e 5) fodincipient ghotopplymerizetion wad 2mJfer.t i ng advant age in depth of

phot ohar deni_ ng when conpared to the sane conposition containing no

di spersed p Exanpl e 6). Exarrpl es of phot ohardenabl e conpositions are
gi ven beflow for | 1 ustrati on 0ses only, and should not 55 be
construed a 1“1“?"(5 EVg‘dl §‘3 ‘or limts of this invention. Quantities
are given b¥ rans. EP 0 393 675 Bl EXAMPLE 1 The foll ow ng

i ngredi ents e g
Benzi | dl &g E 1 oy}fs | ﬁggﬂecomposmor] uilaééx re% Sto&%o?’%?lﬂ) mJIc&gnﬁaflltereg’
Dar nst adt, Mﬂc e s6f%1es§iﬂ Ié? @aﬁ&?&jrﬁa@wm%m}ﬁ‘ewﬂ_ﬁd energy

[ S- TMPTA] - Syof Meidiéntd Lifon wid> or trinethyl ol propane
triacrylate, and for su fur. The refractlve i ndex of the oligoner is
n=1.489. RCP 1674 is a core/shell type polyner nade by Du Pont, having a
core of butyl acrylate, butylene glycol ®iacrylate, and allyl rret hacryl at e,
and a shell of nethyl nethacrylate. This polynmer has a refraction index of




n=1.477, and, a core to shell weight ratio of 4:1.- It was prepared as shown
i'n Exanple 7. 20 A thick | ayer epbagdersshar denabl e conposition was
exposed to a range of 0-100 [err] with a filtered (transmttance 360 nm
hi gh pressugﬁhﬂg_EgggpdeThe t hi ckness of the solid |ayer received at an
expQsure of 780 {erri was 0.7. The difference In refraction indices was

0. 012 before akpRfowingingRbientdwsté mixad:t er exposure, as Pol ymerized Pl ex 6696
was found to have a- re?ractlon i ndex n=1.522 in an i ndependent experinent.
25 EXAMPLE 2 The follow ng ingredients were m xed ¢ oget her Plex 6696

96 30 Benzi | di met hyl ket al 4 Athick layer of p otohardgnabl e

conposi tion was exposR®Tho a range of 0-100 ml/c¥ aith a ¥ Bt ered

(transm ttance 360 nr@eﬂlighigé@ﬁs;m&g-jg | anp. They tdi cknesgp . af the solid

| ayer received at an /cn2 was 1. 35 EXAMPLE 3 The

fol | owi Mg i ngredi ent Srszsdipke ngS%’g‘)J( 6696 7 94.7 ITgacure 651

0.5 40 Crossl i nked (RiR®m&ter4l 86l ruyjanometess)i s 2, 2- di net hoxy

2- phenyl acet ophenone, and availl abI e from CIBA GEl GY. The crossli nked
TMPTA(trimeth IoI pro ane trlacr ate) had a partlcle S|ze of mlu Pahags

m croneters er
of thi's Bhof R y @ f'r'M 'Eier,s ’8‘“a“}°é'ﬁ°d‘8“8f’“b° Sfm'efa?gy
with a filt2PR%oA8 zv?'?g 41,9 e, regpagiive hi gh pressure Hg | anp. The

maxi mum t hi g,0f the solid |ayer received was approxinmtely 0.5 nm and
t he thresho%&@ergy for incipient photopolynerization was 12 [err].
EXAMPLE 4 50 R%refsﬂénw&%a&f;}%a%'a@%&usmre m xed: Pl ex 6696 99.5

| rgacure 651 k l'ayer of this photohardenabl e conposition was
exposed to ggeange of 0-100 [err] with a filtered 55 (transmttance 360
nm high pressure Hg | anp. The maxi num t hi ckness of the solid |ayer

recei ved was 2p§y gixéfasibmdey watePand137.5 gM@f 4 502% bdue&ss B6Witidn BruadigH dédatyl sulicriali vakd
phot opol znethar@i io@mounBark B lifeeflask equipped withia nidchdiidal 6téar, Bihdén¥ék\febtinG mantstidiionl he
fol |l owi ng i fugnetdheeminetenamiaitigeondrdet. The contents of the flask were purged with nitrogen, at room temper-

5 atgre,fv30 Aninutes and then heated up to 80°C. At that temperature, 1/86f agnonomer charge o@@lsnjlg of
Benzi | di net 4P ke pkhutyl acrylate (BA), 279 gm of allyl methacgyiate (AMA) and 70 gin of1,&butdenie ighi¢obdiacTyiamr A
7 (BGD) wescrddaddn ene shot.Jis wagfpllowed immeiataty, by anpehohadditionsst 19,el ota P satntieny
in a Pet¥®i efisedium hydrogeirphespbate, and 23l ofa ke splitipmot ammopiym persifate (lﬁ? splptionsaerme g 15
part of a fP?“P)eT'Pc!reﬂwgﬁ"'ﬁF%?ﬂﬁ’ e %:'P&WWA@S E{HW%%HH?@ ‘Hf'e" 'mx ‘Eﬁ"f‘ eakpdh o
t hi ckness oft®ffnthe eating
respecti veI peraturg,

e R B e e

sol uti on of

Shell

K./ 40 2000 gm of the core emulsion, described above, was placed in a five liter flask equipped similarly to the
one used for the core synthesis. The contents of the flask were purged with nitrogen, at room temperature,
for 30 minutes. After the nitrogen purge, the flask was charged, with stirring, with a mixture consisting of 1.45
gm ammonium persulfate, 2.9 gm of a 30% aqueous solution of sodium dodecyl sulfonate, and 332 gm of deion-
ized water, over a 30 minute period. The contents of the flask were then heated up to 85°C, and 179 gm of
45  methyl methacrylate were added over 60 minutes. When all the monomer had been added, the reaction mixture
was heated for an additional 2 hours. The final product was a bluish emulsion with 36.2% solids and a particle
size of 0.107 micron. The core to shell ratio was substantially 4:1.

The bluish emulsion was placed in a freezer for 3 days and then it was thawed, filtered, washed with deion-
ized water, and dried at room temperature for about 3 days. Forlarge samples, such as in the case of semiworks

50  or plant batches, spray drying techniques involving hot air of 100 to 150°C may be used.

Claims

85 1. Amethod for accurately fabricating an integral three dimensional object from successive layers of a pho-
tohardenable liquid composition comprising the steps of:
(a) forming a layer of a photohardenable liquid;
(b) photohardening at least a portion of the layer of photohardenabie liquid by exposure to actinic ra-



25 charged to a four-neck five liter flask equi-pped with a ' “

stirrer, cbndenser, heating manthap@#g'tggp funnel , thermnmm] “““!“\!“

- nitrogen inlet. The contents of the flask were purged with nitrogert, At
roomtenper- ature, for 30 mnutes and then heated up to [err]. At that '

t enper at uEXAMPLES 58pd8 pnoner charge consisting of 1046 gm of butyl

acrylate (BA), .279 gmaof allyl .nmethacrylate (AMA) and 70 gm of 1,4 butyl ene

gl ycol di ac%? ‘@"'F%wd'eﬂﬁg'eéd@g‘é' in one shot. This was fol |l owed

- imredi ately by one shot additions of 19 ml of a 7% solutign 30 of sodium

hydrog@n phosphate, and 20 ml of a 5% sol ution of> ammoni ufh persul fate (both

solutions were aqu-Tmrs). The heat was turned 3% fg and t I3 geacti on m xture

was al |l owed to exother e t her m peak t [err] he renmi nder

.of the nmononer char geenfcgalsc}%&gggqg\?grﬁa 90 m nut gﬂpggri.od Wlo"[hgtl ntermttent

heating to maintai rexosskicked NMPTAnperat ure betfween 80 afd [err]. Wen the

mononer (total nonop@famdtdga .€34higranetedgyi tion was finished, the

reaction m xture was heated at [err] for an additional 2.5 hours. The final

35 productwas a bluish enulsion with 35.1% solids and had a particle size

of 0.097 ni Clihetwo rifiktares weré exposded inracPetrixtish-throush ¢ cirgylar mask frem dhe bl ysing HeSpam, =

75/ 5/ 26. Shrbéfla filtered higtomessupatg famphit ap exreswrera 120 Av/om? the thickpesy obihe fampleg gEEx-

pl aced i nampleg §end|6jweee0.95aad .0RHM; 'pEPeetivelY-i | arly to the one used for the

core synthesi.s. The contents of the flask were purged with nitrogen, at

room t enp&XAMEYET for 30 minutes. After the nitrogen purge, the flask was

charged, wth stii wth a mxt g consisting of 1.45 gm ammoni um

persul fate, 2° ﬁ‘ﬁ?@ﬁ‘%’%ﬁ%’%’ﬂé%ﬁ‘é’%1 uti on of sodi um dodecyl sulfonate,

and 332 gr@or%f deion- ized water, over a 30 mnute period. The contents of

the flask were then heated up to [err], and 179 gmof 45 nethyl

et hacryl at egs 6m JFRRHMERE And 3784 8f a IBELUEdLs sbiliRn BRLEIIR dodbay sitRrdle Retded,
the regct 'cﬂé?gd&‘té%n lEheliGRe ltEFHaBChqlippedith 8 AidbHahid) Strrer, céhabHissr, hehti®y niantie) bddition
product Washngl, tRérkibhdler@AdhiffégeRiiniet. kb dfteAt¥bARY fladBwerd purgedith hitrode, o rodm tadiper-

0. 107 m CraQe, fof SEmiAEsant thedhated up RIBOT. ARRat Sartiperatary 1/8.bflaymofiorer cfidngs dohsistiagof
emul si on wass gl AABued adrifata (BAR, 27%gni o BllyBmelmiea/iate (AMAYaRd 70 gnval 3,4 bitpieneclycd! dibergated,
washed wi Yben)aiasadded m@de stiot. Biiis wasridliowléd imthedistely byoote slmtpdsitiavs of €9 wirchl B solgion
days. Bor lopsogiemgdiger phosphateand 20 intof & % sdetipe otemnpeininnersidfste Ypth solutions wene aqu-
bat ches, wpushyhelieat way turmedioff an thereactiorohinturegaiaiowed to e’@fhem[-ﬂhq;qﬁm‘_hbfé‘ Reaked.
Cl ai ns 55 at 84°CAhewetmbindér dfdhe manomercheros whsasdedqyer rejppte periadywitly interpyitiept heating

di mensi onaé meibfpie e reacinmtemperatusesheiueen G andS5e. Whenhe monamiesalal mapgmer phapg (345
conposi t i ermshaddiionsyasfnished t'!?t’@g;i""(ﬁ"_.““fws hegtedt80-857Cyfor ap addtipnal 2.5 hours. The final
phot oh& dergustwas g Wh(’%wﬁ 1 melidendihada partidesize of 0,097 micron-Jhe Ho 4T IE Meas; e
of phot ohdneie/R ¥ %@se wag MASHESR% to.actinic ra- 9 EXAMPLES 5 and 6
The fol |l ow ng i ngredients were mxed: 5

5 Shel's T\VPTA 32 g 32

Benzildimethy.et%Jf . . glsg i & five literd o -
20( the core emulsion, described above, Was placed in a five lite tai‘( ipped similarly to the
Cr ossl f%keg‘ )

) ¥r the core.synthesis. The contents of the flask were purged with hit 2T Rdof tentpefiture,

m cr onmet erf§53 j teg\')ﬂrggg ittgBiPpuf§el fhe Aask WaschargBd, ditt dtiiring, with & MixtUié QIn@tingof 1.45
ot
lzed ;

circul ar O d A B 1509 ehubdiS sokftiBn oY 8ddium doffetyilsuldhate) aid 332 6 efdeioh-gh
pressure B0 ovella 30 Firdielpefidd! PheQbntdmtSof(thd flabk wérb theh Réatdarup3E8saC, dnb e7%gmpfl es
of EX- +NRhaiy Methtefiate wifd 23ddd o0 6oviklutds. Afernamtheimagitee hadbedmadded idfbdiiorvini@ore

A cor e- shejds hegddférah aduitBnad? Bgues. T fins! pfodlidt @ biuBhremul2idB Sithithi28f solitisiand v paetitle
wat er and ské.ob0. Nnidrona TR beadishelbiatio wasl substaptialiph:1sodi um dodecyl sul fonate
were 25 chamgelishemalsibroxas plaeadiin o freezer for 3 days dridsheR it wepthgwsd dilterpd, washegnithvdaian-c o
stirrer, cgsidetesenddridtstiobmigmpsratutedor aboutd daysoForfargesarples syehagintie cape ohspipiworks

ni trogen iarblettbatfies, spey deying tecrfiquesiavoiing bt ajief W0t 159 amayibelysedi t r ogen, at
roomtenper- ature, for 30 minutes and then heated up to [err]. At that
tenperature, 118 of a nononer charge consisting of 1046 gm of butyl

acryl ate (®ams 279 gmof allyl nethacrylate (AMA) and 70 gm of 1,4 butylene

l'ycol diacryl BGD dded i hot . Thi s vas foll
Priredi tely %ﬁ%ﬁgﬁg&wﬁ@%@f@?@%ﬁ; By dfpengrp el ooy tprer

hydr ogen phosf} i ﬂ:ﬂd?gzﬁ":op caevikore ;ﬁ iOn of armoni um persul fate (both
oo v oCLIGPREAT ANt REVE AR o e Bfd iy s iy

was al | owed to(b 'b
9 .



at’ [e'ri'] the remai nder of the nononer charge was added over @IM”’
peri od vmth intermittent heating toEPRBY&EIEB1t he reaction tenpe

between 80 and [err]. Wen the nonomer (total nonomer charge (345 gra *
addi tion was fl%fmed the reaction mxture was heated at [err] for an

addj ti onal Mfr&ucui&@ne@' 1481 of ﬁﬁtohé?&éﬁg&i&ﬁquu‘d@ﬁto fe it bratloBR dkpabedito Hukid nl.“radn-

35. /osollds an tidhgghda particle size of 0.097 mcron. The ratio of the
mono- mers in tid shmmem&tMBWoﬁM%en&ﬁlqﬁ& #er bypBipbsuretd actinic radiEAOwiththed f
the coresenul si eaquirethdntatiat {he fhotdhardéhabls\Binppitivh @6mprisesan bihylénidatylunsat ratédstionomer,
equi pped si m | arlpyotdinkiatdn@ndradiatien defletting niatier, viharet tiss/detibuting Batterlliae aCimhindsxlobreOf
the flask were [ractigmandihé fastof the cogpositioa hasramecant indgxef rafractien, the differsfbe ibtwadndise
Aft er the ni tr ofjestindexofgefraction endthesmbondindexof refiragtioh increagel byshare tham(y)1 upsrtsabjecting
m Xt ure consi st khegompgositionts the radiationcofi the heanein anderfieselectively phatpivardén it argiGné firsfindeu s
sol ut i orf®of sodmmwooéﬂOPémﬂle@hafémamiflgmféfeffa@'”%n- i zed water, over
a 30 mnutep i od tents of t hen heated upto[err]
and 179 gm i eﬁ'ﬁ"ﬁg'f)% |""’1% ‘ﬁfﬁﬁmteg?@ W@r@agﬁaﬁ’ass&jﬁ PP nutes. When al |
the nononer g hafhe pRBRs 8kibfiflz, whbiein iHaAGACMY it dnemimedIg@ed for an
addltlongl 2 hours. The final product was a bl uish emulsion with 36.2%
solids and & [7Ebe iprocése ofxlaing2,wiherBin 1 defluciingamatter [dredispersed dolt. shel | rati o was
substantially 4:1. The bl uish emul sion was placed in a freezerfor 3 days

and t hen |t§vas hPH!?W@‘Ei“"PF‘Hé’F‘%ﬂ"“‘Wﬁ%ﬂ'ﬁEP"W"ﬁ"ﬁs'd@e&ﬁmqaz@a%lt er, and dried
atroom t enpgr r |nthe case of
sem wor kg 56' a@-,‘rém‘%fhgéﬁl&%ﬂ,{Qﬂ, é‘é"ts”g?‘ié”?% ?sﬁf,%gg%hﬁﬁ' ’Ztuué‘r’she?' \'}ol ving hot air
of (100 to [err] may be used. Claims 55 1. A method for accurately

fab}i/catl NOp&bntahdgrltl three di mensional object from successive |ayers of
a pho- tohardenable Iiquid conposition conprising the steps of: (a) formng
a layer of 4 Nbﬁhlﬁ&ﬁiud&aﬂ&h Slersiofiij Bines(ofheiliéieh BraRin{dRskinBIen Ggohstahads ais ARdindnON

of the layer oderfiféndsrsthiciencsierdutch Cikit Hartberef HiIRGIGN Zasdnfnensatzuny, Gmfastendie SchitP O
393 675 Bl di ki on; (c) introducing a new | ayer of photohardenable Iiquid

onto the |ayer pa)Budumgmnieysaﬁcpmedndrduraulidhnﬁattbaraoﬁmsslateit;on; and (d)

phot ohar deni ng &) dirdeldéht-Harfso wenigatenséines!Tallsien@chichy ewsciutol Liaht hirtbareifitssigledt dirch
actinic radi ati Selichtung rhit gchinisclier Strahlung; r equi renent that the phot ohardenabl e
CONMposi t¥on confe Eigtdbrungeiner nepenSehicht pusdureh bight hirtbarecFiGesigksitauf die worher mit actinischer
phot oi ni ti at or, Stehiung geliciete Sohichlamect i ng matter, wherein the deflecting
matter has a fi (4 durehidehiHEsien Wenigsteng sines, "s depepueriissigeg Schight dursh Belisiyng.mit sn
has a second i nﬂ °b$"aﬁ"é'1'q' 5’8‘!’ d&"rped'f‘Wég gk f"é F@be m;usgﬁ@equt,zgrp °l“r?HE"£ of

refract |39n and f!

er 1n

d lﬁ n t

upon subj ecti ng f’n@ m‘ge%%:?# : gg} er nBrec A 8?612 R

gsm

Eel 80'([)|1V8| %spho n sm gfs é ?F Sr(‘ fmens zun an ixSt unggégsg
y S zdlﬂ un wo e’F ?un ind

claim1 wherei nﬂ,? suctessi ve |c5r cess
of \clai w2, V\,hereln ectlna matter is an erruIS|f|ed |IC]UId 4. The
process of gzl avedfakiten gdﬂﬂunsarubmﬁ wo@i Schritiel(¢) Und @) facheinatdetwiciefort werdéh. SOl 1 d. 5.

The nmethod of claim?2, wherein the actinic radiation is in the formof a

beam 6. Th& n¥erfalwen @mﬂ%@ﬁnwp@ wminsqaeatr\enkme Materiaheinesmulglerte Rlssigkeitistgi on of

ci nos. o inci BT b ATRGRLE O o stankie PanirLer dhreRleiv iR BLs ©' ' "0

der f ol gendeg Sgrbiréd &n,a@kwucw Wofih did detiischéétidniah Bd%ﬁ Fér(@mas StRMis vorliegt.

Zusammenset zung, unfassend die Schrit- to: (a) | dung- ei ner Schicht aus

ei ner dur ché.Li\enahréregem Agsprubth §, wedr diktrahiung ilm)Bebich dér-Wellentiinge-des tiehts wlegtgat ens
sines Tells der. Schicht aus durch Licht hirtbarer Flussigkelt durch

Bel i cht usﬁg mt actinischer Strahlung; 30 (c). Ei nffhrung el ner neuen
Schi cht ausRexendleatiensht hart barer Fl ~ssigkeit auf die vorher nit

actini scher Strahl un belichtete Schicht und (d), durch-Licht-HArten

Wéni gst ens &i ég“é‘f%‘? %b"B%'P“ PT@‘LP@H“F P'@ﬁé’ld Hs"!?c‘!?l |"lt§9fa' RAF i o puphed pHoertpjvagdune
acti- nigcher ‘@ 'd"’ A8 di e durch Licht hartbare

e couche de qulde photodurcissable;
Zusa nsetzun g b) pho urcl ement d’au moins une partie de la couche photodurcissable liquide par exposition & une

radiation actinique;

10



ni'sch. Ungesatti gt es Mononer, einen Photoinitiator und stra ‘““Hlﬂllﬂ"tﬁrﬂl‘lz IIII
rs

Material unfafat, worin 35 Bro3dereRdkende Mater
Brechungsi ndex und der Rest der Zusamenset zung ei nen zmelten
~ Brechungsi ndex Badtrodudlich dlohd rfo@JeﬁJ%@éMe adiaGte fHEBARsSALRI R &GJEU PrdsiAuient ekpadeedem
zwe{ten Bre- chypgsdidieeactiriqiel@hr als 0,01 bei m Aussetzen der

Zusanmrens et zungdyphotétuftisSntentitad MGin€kis paptid dalld reuvil tolioh liquidépapéxBoshidh Liltle radiatidh’ C N
Li cht zu hi rt enactivigeb, svebmexigehes qualisdompd3ition pridtogurbistaitrentoina ub thorlbmidid a@atulatidhger
I'st al s gder zwebthgéniue ah phddiitatbaixet uhe substside défledtfidelda il radiatigs, nebsubstdies péflacthicel ,
worin Schritte @elpradiationpridsentant reprerpierdrelice de astrectiométie reste deda confpositidppéadntaniun
gemAS Anspruch Seconddndioe del géfraction. dandifiénahee éitive dr irenhierdridice dendiraatiprest tesefanipdicaydec t
ist. 45 4. Verdragtioraugmentarit e pyesie 0,98 B I'dxposition denfa dempositiindrickradietion Ninfaisesaufins i n
di spergerter Fedevtdyrinssiectivement fa eqmprsiiion etje premierinrie de téfraction et inferiewr de 0,013
actini schie St r aRPfigserand ndicndesBifetionst r ahi s vorliegt. 6. Verfahren genr AS
Anspruch 5, p watk Bollofn Bl ahaish 1 JnER0E! Sl edblen SRl AROSMIE ) BiG" o

vorliegt. ons Proce rrcation preC| S n obj et
tridimensi Oﬂnﬂﬁmdé&lié%ﬁﬁ&lrevéndib’iﬁidzr ddAS1eGiRMIa b@%mﬁdé@@ﬁ%ﬁnw&ﬁurdonMnﬁMﬁOSI tion
| i qui de Qhot odur ci ssabl e conportant | es etapes de: 55 a) formation
d' une cdiuche (Rrodédépelod &a revendicationr2: daps mipebla sllgb)tapmdéfd;diuca:essmﬂ;men dispersionoms

une partie de |la couche photodurcissabl e |iguide r\P osition A une
radi ation a¥t i fpejdfselon ia revendication 2, dans leqyef Ia radﬂ‘?[’ff“ ?Pstf us [aiforme gpn fgisesgy 75

Bl
couche dg IquE;o a8 elo" 'a u‘?eg?msag&“bﬁ g%#elq‘% laoucaHe pr I%F% e?\‘f H@Bg&%Yﬁ%,&a

radj ati on actlnlque et d) phot odurci ssenentd' au noi ns une partie de |a
nouvel | e couche |iqui de parexposition a une radiation actinique, avec

| " exi gence quo | a conposition photodurcissable renfernme un nononere A
insaturation 5 et hyl 6ni quo, un photoinitiateur et une substance
d6fl ectradce de la radiation, |la substance deflectrico de la radiation
pr6sentantun prem er indice de r6fraction et le restb de | a conposition
pr6sentant un second indice de r6fraction, la difference entre le premer
indice de r6fraction et |l e second indice de r6fraction augnentant de pius
de 0,01 A l'expositlon de la conmposition a |la radiation du faisceau afin de
photodur%lr s6l ectivenment |a conposition et |le premer indice de refraction
etant inferleur de 0,01 A 10 0,03 au second indice de refraction.

2. Proo6 selon |a revendicatlon 1, dans | equel on repteb successivenent

| es etapes (c) et (d). 3. Procede selon |a revendication 2, dans |oquel |a
substancg deflectrice eat un liquids enulsifie. 4. Procd6 selon |a

revendi cation 2, dans |Isquel |a substance deflectrice est un solids en

di spersion. 5. Procede solon |a revendi catbon 2, dans |lequel |a radiation
actinique est sous la forne d un faisceau. 6. - Procede selon |a

revendi cation 5, dans lequel |a radiation presente une | ongueur donde dans
| a\regi oa 20 de la lumere. 25 30 35 i> 40 45 50 55

55

"



