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1 Method of manufacturing a replica optical component, as well as a
replica optical component obtained by carrying out a UV light-initiated or
thermal curing treatment of a reactive mixture The present invention
relates to a method of manufacturing a replica optical component, which
meth?d comprises the provision of a curable resin composition between a

Methad)a dRer4 aGHEPSE GPUBIQRK L NRG -2 NV Chight ArifRited gical component
obtathedmpalatng tbaatmentigindigmediog thenmeplicapiicaneamponesicinus

. manufactured from the mold, which replica 5 optical component comprises
MIXBHE substrate and the reproduction of the mold provided thereon. The

invention also relates to a replica optical component obtained by carrying
out a UV light-initiated or thermal curing treatment of a reactive mixture or
composition, especially a replica optical component that has a high
transparency for low wavelengths, i.e. 190-400 nm. 10 Replication
molding techniques are well known. In such a technique, a replica mold
having a surface which is a negative copy of a surface of the final product
is first prapereadeanim dmastercmeidiolhméthalpdaat fBdhein motdeiica optical

against the negative surface of the replica mold, thus reproducing.the
com e U R S OFS AL SOk G AR Ok e bgeween a
moldraxd WsSbdtate i NbdlahBIADmelibaddrUldi ghd-mdtiae: o bintheuisieaiiring treatment

applicant. The replication process employs a mold or.a matrix hayi n :
and H R G S ST RS (AL MRS B B PAL S Fap ogyich replica
optigiafienpbibet replipasapiiealtsmrpe adthinrtpeodyatid detaiminatid prot el
definition of the suyface, of the mold.or matrix, the shrinkage. ofd: e )

K N ORUACHPY, camyige out a

thereQ et A PSLHBE RS FEBHRR P SISt BREBEN R URsS
UV bhtligitidtedwatiersyhiheiigresimeampbdsittantisqidyidedopdhgpstitiece
e 20 mold. The substrate \A@iggﬁmg%

es eof tlT a replica optical componerit t S iOLrt?aXsna?rtegg t%ng?%g)vgr\ggt tféry \t/hs 1e
p ﬁgah?'iss sequently presse with the tesire' sidé ag NSt e moY(f, g e
190- @ mmld is pressed against the substrate, as a result of which the

synthetic 1[ﬁrsiﬁcgl[t)reads etw ﬂthe surface katgg V‘;srytistrat?l and

e he )
surface of W Saod B35 lﬁléu%& DR &I TS Bodltiol hiay f‘é“q“e’ a replica

molgphaviggd enrthee shidirate negtead obplie facidrfAdeosyheHetd pestuenixtfiret
prepiasrec(iJ f?oqnagl gn;[QFerS rl%ltc))?ctlr.allﬁe\/\fjlg‘a Ii&?oduct is then molded against the negative surface
of the replica mold, thus reproducing the surface configuration of the master mold.

Such a method is known per se from U.S. Patent No. 4,890,905, filed in the
name of the current applicant. The replication process employs a mold or a matrix having an
accurately defined surface which is the negative of the desired optical profile of the replica
optical component. In the exact determination of the definition of the surface of the mold or
matrix, the shrinkage of the synthetic resin of the replica must be taken into account. A small
quantity of a liquid, curable synthetic resin composition is provided on the surface of the
mold. The substrate, which may or may not be transparent to UV light, is subsequently
pressed with the desired side against the mold, or the mold is pressed against the substrate, as
a result of which the synthetic resin spreads between the surface of the substrate and the
surface of the mold. Said liquid, synthetic resin composition may be provided on the
substrate instead of the mold. The synthetic resin mixture is cured and the substrate with the
cured synthetic resin layer bonded thereto is removed from the mold. The free surface of the
synthetic resin layer is the negative of the corresponding surface of the mold. The advantage

of the replication process is that optical components, such as lenses having a complicated
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25 cured synthetic resin layer bonded thereto is removed from the mold.
The free surface of the synthetic resin layer is the negative of the
corresponding surface of the mold. The advantage of the replication
process is that optical components, such as lenses having a complicated
2 refractive surface rexamgﬂl‘ieT an aspherical surface, can be

refrggtig At d9h X UBRID APARPORT S ibfda R SRR PRITRBH ARt ihg trEwparatively
simpbsirae 10i CMeN] mi@tﬁl deatraentscpiawpackhial stelingents. A drawback

replication hy means of palymerization is th occurrenceo shrinkage, .
of ss HEEREGITFRE FISARS AR BRI EeFHUERISR 4 MU thpriicularly

if th@ EllaliasT afeaow@aimlnnﬁmgsafiom1ylﬁﬁpsﬂydd¢gegmdhalpﬁlymﬁ5ﬁaﬁm increase
. further golymegrlzaton will lead t ede opment of I{resa ckﬁeven to ¢
In ViSCORXHPS eraton drsseng! zs E&aﬁ% vadhgsisvglgpment o

stresqeeloly a&m@ga&s&mﬁdﬂmﬁmwmJﬂthemicaﬁoﬁpgabmeaﬂw @rpavédlfrom the
elaxation of the. stresses takes articularly |f the product formed i
Ol O B e DB B B oo R HdRHAon of the
strespeiytates pllaeéy\mkuslmel@a échdpryever fcﬁﬁhtalda s:ahﬁpmed o zoﬂélﬁeegrcb@udfed
formed. The critic I merlc com n used to form re
PO R O oo b A A3 D T A IS SHCBAGA e cohesion
of thegaddhie fepheations of glass surfaces usmg a multltude of commercially
available resins.to Bﬁ ica molds. For. exan“j?pl(f | w-meltipg 1ds h
polyethyleHSCEBSa é‘iyt8 P AN CPSEE SRR HCT SR K paglds has
beenMoncﬁrmquﬁenﬁ mhalﬁaadsﬁiaatteﬂ@sas oBisia, atbmeetmafﬂ'rd:aﬁsoana)ﬁgtass
belleved to be 5“40|e tlé/ |d a stlff o]ﬁrevent is ortlon of hl[!ﬁcurl
surfage T 8‘%%?3&55 IRES IOk BR FRRsg Mo
methac rylede eradpie ltaplmalmxgltrbelwhr;&mssl Efﬁpm aréoeﬁi\terdradtapkedefects in

he materials primaril ed in fom ses. sol ent
rﬂlth % gi%eﬂna T‘é

t
the m 1 i(ul’% TEProauce n lastic % ITL erials are not
ac IS nature uces a ma nis StlcC lens

bellwmkm@emfﬁufeﬁﬂmf@mlyd Mﬁﬂwrpvepediytwhmh afiikesusomplastic lens. On
e ARSI MRteHRle Pcepplabes ol release dipacteiBlcs o 1.

astic €ing mo asl ica B’roper (€8%60cHas
whotkansifaittance ,sbw]ngdsntettadtmbbmdmx ofahe nastdtialsiprafrangensedafidorming plastic

lenses O/Kj eanrtl%t kFt At E)(—;}((j)({or Gomat (I:lanllﬁp grcl?fle final plastic lens making
it unsatisfactory.

Another property which makes some polymeric materials unacceptable is their
release characteristics from the plastic lens being molded.

Basic optical properties such as high light transmittance, high refractive index,
low residual birefringence after molding, and the like are required for geometrical optical
lenses which are employed in various cameras such as common cameras, single use cameras,
video cameras, and the like, optical recording units such as CD, CD-ROM, CD-Video, MO,
CD-R, DVD, Blue Ray and the like, as well as OA equipment such as copiers, printers, and
the like. In addition, general properties such as high thermal stability, high mechanical
strength as well as hardness, low water absorption, high weather resistance, high solvent
resistance, and the like are also required. Further, for production at low cost, excellent
moldability is required.

An optical element having the aforementioned basic optical properties is
known per se from U.S. Patent No. 6,285,513, comprising:

a silicon based resin satisfying following conditional formulas:
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25 lenses which are employed in various cameras such as common
cameras, single use cameras, video cameras, and the like, optical
recording units such as CD, CD-ROM, CD-Video, MO, CD-R, DVD, Blue
Ray and the like, as well as OA equipmént such as copiers, printers, and
the like. In addition, general properties such as high thermal stability, high
mechanicdl"&Phgh AR T RS S BN heer B HSGH6R, gt o) (tota
numb@asheiliesistantenhighaalyemadiresistanoe, and the like are also
required. Further, fqr production at low cost, excellent moldability js .
required. WHIB%FFCS SHTRB AR 7 St e G B arApsin) Cotal
numpbE@RERIRSIS atkdrawin Bey SEdsarpakb&rd3atentoNo. 6,285,513, comprising: a
silicon based resin satisfying following conditional formulas;.3 (number of
silicon at %ﬁ&ﬁﬁiggﬁ%’i’éﬁs{fﬂ ’%ﬁé‘%ﬁﬁi%?wgéféélé =¥1i9g %ﬁe?i resin) +
(nunibenbLsilit silicmatRRIgiHy WeSsiicom beseilicesibse Dredimber®ftstic@nmber of
... atoms residjng as Si04/2 in the silicgn based resin)/(total number of
Slhcgﬂi%’ﬁnﬁt’é‘rﬁhﬁ’iﬁ%‘@% s ‘E?é@ozr&m) > 0, 5 (number of silicon atoms
residing asR1GHII 2dprébensilichydbasacaresing try drexnberioapsiicamino group, a
hal atoms residing as SiO4/2 in the silicon based resin} x 100/(total number of
AlogHIL AL Sh L i BRB'SiERH based resin) > 10% wherein Rl represents a

hydrogenEtiemptic ity soxartg auppage ot gfotmenthaled enrasityitic@nresins
anic. group..10. The optical elements comprised of the aforementioned
e it i

may G S PR BB A o B IR e RO ol dine
pou@Sgi y@etinol daiding .ﬂ&)d'rhsi Qm ordddio @btﬁﬁyﬂhﬁgiéyhedﬂmlﬂbi@ﬁh@mee, molding
SR B St b T, PR
the iesdtinyedidbecresidtuvgnpiticione resiingantdastienivasiojentedyata ddens
an{JSESSIS0 E eI RS MO ASRER G 0
disadraniagn tfichafopanad ettonadswaydmaytineatoatntearisnidsian aay be fioa low
transdnlljlesstl(()nm:%r{ L H)(ixafl(ﬁgt% t[%[aol%%g g[]) 1gaqug]§8qgrnc}ﬁgh the component.

It is the objective of this invention to provide a method of manufacturing
optical components through replication on a UV or deep-UV transparent glass, herewith
greatly improving transmission for UV and deep-UV.

It is an object of the invention to provide a method of manufacturing a replica
optical component wherein a reactive material having a sufficient transmission for UV and
deep-UV is applied.

Another object of the invention is to provide a method of manufacturing a
replica optical component wherein a material is used that easily can be replicated and that is
relatively insensitive to (deep) UV light.

Yet another object of the invention is to provide a replica optical component
obtained by carrying out a UV light-initiated or thermal curing treatment of a reactive
compound, wherein a sufficiently good aspherical element is obtained.

The method mentioned in the opening paragraph is characterized in
accordance with the invention that the resin composition used being a silicon based reactive

material.

The resin composition according to the invention comprises



It is the objective of this invention to provide a method of manufacturing
optical components through replication on a UV or deep-UV transparent
glass, herewith 20 greatly improving transmission for UV and deep-UV. It
is an object of the invention to provide admethod of manufacturing a
replica optical component wherein a reactive material having a sufficient
transmission for UV gnd deep-,gv is applied. Another object of the
invention is to provid¢ a methoq of manufacturing a 25 replica optical
component Wher-eqn-g' jrrateri-is-used-that easily can be r?Qicated and
that is relatively insedsitive to (peep) UV light. Yet another ‘dbject of the
invention is to providera replicargptical component obtained by carrying
out a UV light-initiated or thermal curing treatment of a reactive

and compound, wherein a sufficiently good aspherical element is obtained. 30
The method mentioned in the opening paragraph is characterized in
accordance with the invegtion that the resin composition used being a
silicon based reactive miterial. Thel resin composition according to the
invention camptisencd—RE; -Qgit-H-afii£b-dR2 R4 and I 132)
H2C=HC4-Sl o li-CH=CHy{ (2) R2 R4 5 wherein R1, R2, R3, R4 =
hydrogen, C1-C10-alkyl, viRayl, phersd, hydroxide, amino, halogen atom
and at least one of R1, R2, R3 and R4 is hydrogen. In a preferred
embodiment of the present invention the resin composition further
comprise%V

herein R;, Ry, R3, R4 = hydrogen, C;-C,¢-alkyl, vinyl, phenyl, hydroxide,
amino, halogen atom and at least one of R;, Ry, R3 and R4 is hydrogen.
In a preferred embodiment of the present invention the resin composition

further comprises

j——0-F—Si——0——CH; (3)

10 wherein Rj, Ry, R3 and R4 have the same meaning as already disclosed before.

In addition it is preferred that the resin composition further comprises

Ry Ry R, R 4)

wherein Rj, Ry, R3 and R4 have the same meaning as already disclosed before.
15 It is to be noted that the resin composition also comprises a metal catalyst, e.g.
a platinum based catalyst, in an amount of 5-10 ppm Pt.
It is preferred that component (1) is present in an amount of 40-70 wt.%, based
on the total weight of the curable resin composition.
In addition, it is preferred that component (2) is present in an amount of 15-40

20  wt.%, based on the total weight of the curable resin composition.
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1 CH3 -F Sl ot_il-0-CH3 (3) R, CH3 10 wherein R1, R2, R3 and R4 have
the same meaning as already disclosed before. In addition it is preferred
that the resin composition further comprises 11 112 12 |-(7-Si-O0 m R1 RI
R2 R2 (4) wherein R1, R2, R3 and R4 Bave the same meaning as
already disclosed before. 15 1t is t% be noted tha{;‘the resin composition

also compriSBS TG ERIAATEIS (Y2t SHTRANGH b aTestalyS 2hagpunt of 10-

30 vamguataf nkAappml Rieilkilis ¢refevadihatcprapampositidy.is present in an
amount of 40-70 vvt.O% based on theéstal weight of the curable resi

in
compositbils RTCIaRbR S BB AP S ARERAEI DLt i ke
basedroRuid @idlow4Q:h20WhIeubasedesih thedpsaltivaight of the curable resin
composition. 5 Furthermore it i referregp[f({lat component g%&l}s %rese t
in an amotiii BVEBUSE WIS THSLEEF Sh ‘Eﬁl%%?&f’%‘?’ﬁ? ABRITELRY
carrgRMPASIoN. ligis: prefateddthaé e pananirca)ritresanhikiar asnsHing a
i 1.0-5.0 wt.%, based on the total g/ei ht of the curable resin com %sition. ioned
stk FEAS FIRER FoHtEE b B S B B HBRERT OBt IaB B tone
compahiritng Dudral (Y. lddiinitialeehbo dirasmalotulin griv@atmerhaba mbdisdosed in the
compriiin a silicon based reactive material, wherein the resin
appeé’élﬂﬁﬁc? it} ‘comprises the aforementioned components (1) and (2).
Additionalesiedinesitsofhihefpraaent nveniigecarecdisdiagad thetheyention the
appending claims. 10 In. or{der to obtain the afprementio objects ..
o 5 N IS8 AP ST EHAD Ar 1 FORh g A eplcated on
glascarmeanebtiaptainepais @t feasic 209 adherv ekplich actasu dglas shicategabf 100
um, %’g Aenaity B 190" JQrAeapgiied wavelenat: GacaRTed aAMICKAESS SFat teast
50 hours.

In a preferred embodiment the transparency of the replica optical component
according to the invention is at least 90%, when replicated on a glass material being
transparent for the applied wavelength, measured at a thickness of 100 um, an intensity of 0.5
mW/cm?” and a wavelength of 190-400 nm, during a period of at least 5000 hours.

The optical component obtained according to the invention is an (a)spherical
lens, a lens array, a prism, a grating or another relief structure for optical applications, or a
combination thereof, wherein the replica is characterized in that it is not birefringent.

These and other aspects of the invention will be apparent from and elucidated
with reference to a preferred embodiment described hereinafter.

Example.

A hemispheric cylinder lens with a radius of 4 mm made of Sylgard 184
(trademark of Dow Chemicals, a mixture of components (1)-(4)) has at a wavelength of 257
nm and an intensity of 500 microWatt/cm?, an initial transmission of only 5% which
decreases within several hours to below 1%. A layer of 100 micron of the same material

replicated on UV transparent quartz lens results in an optical element which at the same dose

and wavelength has a transmission of 80% over a period of several days.
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m, an intensity of 100 W/cm2 and a wavelength of 190-400 nm, during a

period of at least 50 hours. 15 In a preferred embodiment the

transparency of the replica optical component according to the invention

is at least 90%, when replicated on a gl&#ss material being transparent for

the applied wavelength, measured at a thickness of 100 m, an intensity of
CLAMSmwicm2 and a wavelength of 190-400 nm, during a period of at least

5000 hours. The optical component obtained according to the invention is

an (a)spherical 20 lens, a lens array, a prism, a grating or another relief

structure for optical applications, or a combination thereof, wherein the

replica is characterized in that it is not birefringent. These and other

aspects of the invention will be apparent from and elucidated with
1. reference Ao.a pefeIrach ARG AL ORAIBRAAPLB AHRInE KRR fiehBd

A hemispheric cylinder lens with a radius of 4 mm made of Sylgard 184
compiigeie Ak O BIMOCHh EHIRbAS CSI nfRIBO B eb hiiBisen & 1D A)d-agulstgate or a
blanW AU RYIBR1:20V - RER AL AR VL BRDAL QRN PRV % A lAhe replica

transmission of only 5% which decreases within several hours to below
opticpompgranpthrgassiostsrthEaarhe malériahicbgrediradpHoalcomponent
comPAASPRAERISHAIAIRND EeSHERIR Bsh ARURRLEIRME 0L b B Rb N HRRRrized in
dose 30 and wavelength has a transmission of 80% over a period of
that,dgépainaes/aPesiconmed being metksi bhpdAereiete iRy Airdplica optical
component, which method comprises the provision of a curable resin
composition between a mold and a substrate or a blank, carryingouta
2. LTV-light thitisteadorstrisimead ot 6Hdnird eshiérttarecremah g eHesiameaposition
comPRtiGal component thus manufactured from the mold, which replica optical
component 5 comprises the substrate and the reproduction of the mold
provide thereon, cha@cterized n that, the resin composition used being a
silicon based reactivz material. 2. A method as claimed in claim 1,

characterized in that i) m.poé.l.tlﬁp comprises (1)

Ra R4
and
Ry Ry
H,C——=HCc—t li o} }nli——CH=CH2 (2)
I,?z Rs

wherein Ry, R,, R3, R4 = hydrogen, C,-C¢-alkyl, vinyl, phenyl, hydroxide,

amino, halogen atom, and at least one of R;, Ry, R; and Ry is hydrogen.

3. A method as claimed in claim 2, characterized in that the resin composition

further comprises

T1 THa
{S,i o-]n—T; O—CHs (3)
Ry CHy
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I' t Si-O-j 1ii-O1lm ~1 Ry R4 10 and ' I3 HpC=HC-E-S O li-CH=CHy (2)
Rp RQ wherein R1, R2, R3, R4 = hydrogen, C1-C10-alkyl, vinyl, phenyl,
hydroxide, 15 amino, halogen atom, and at least one of R1, R2, R3 and
R4 is hydrogen. 3. A method as claimed7in claim 2, characterized in that
the resin composition. further comprises 1 CH3 | tS Olii-O-CH3 (3) R, .
CH3 20 7NiHeRei Re; RoRant AP i ing ﬁ%é&ﬁﬁ}@%im claim 2.
disclosed in claim 2. 4. A method according to claims 2-3, characterized in
that the resin composition further.comprises 511112 12 Si--11 O J L~ "

4 0 m RI RZ B OieF }Hﬁ'«‘i,‘%ﬁﬁ

furthdiselespdss claim 2. 10 5. A method according to claims 2-4,
characterized in that component (1) is present in an amount of 40-70
wt.%, based on the total weight of the curable resin

Ry R R, R,

f~Si——0——Si—— 04~ Si——0—Sj{—— 0—F——

Ry Ry R, R 4)

wherein Rj, Ry, R3 and R4 have the same meaning as disclosed in claim 2.

5. A method according to claims 2-4, characterized in that component (1) is
present in an amount of 40-70 wt.%, based on the total weight of the curable resin

composition.

6. A method according to claims 2-5, characterized in that component (2) is
present in an amount of 15-40 wt.%, based on the total weight of the curable resin

composition.

7. A method according to claims 2-6, characterized in that component (3) is
present in an amount of 10-30 wt.%, based on the total weight of the curable resin

composition.

8. A method according to claims 2-7, characterized in that component (4) is
present in an amount of 1.0-5.0 wt.%, based on the total weight of the curable resin

composition.

0. A replica optical component obtained by carrying out a UV light-initiated or

thermal curing treatment of a mixture comprising a silicon based reactive material.

10. A replica optical component as claimed in claim 9, characterized in that the

silicon based reactive material comprises

RE i peacHa B LB e igrpgsition



composition. 6. A method according to claims 2-5, characterized in that
component (2) is 15 present in an amount of 15-40 wt.%, based on the
total weight of the curable resin composition. 7. A method according to
claims 2-6, characterized in that compogent (3) is present in an amount of
10-30 wt.%, based on the total weight of the curable resin 20 composition.
8. A method accordipg to claimg 2-7, characterized in that component (4)
IS presentin an amoPnt of 1.0-5.0 wt.%, based on the total weight of the
curable resin compaesiitienodg-8i-A-+apliga optical compongpy obtained by
carrying out a UV Iight-initiated r thermal curing treatment 0f a mixture
comprising a silicon bgsed readive material. 10. A replica optical
component as claimed in claim 9, characterized in that the 30 silicon

and based reactive material comprises 8 71 -Si-0-};tii-O (1) R2R4 and I1 13
H2C=HC4-SI O li-CH=CHy (2) R2 RQ 5 wherein R1, R2, R3, R4 =
hydrogen, C2-C10-alkyl, ginyl, pheny], hydroxide, amino, halogen atom,
and at least one of RI, RZI, R3 and I14 is hydrogen. 11. A replica optical
component ageiatmedingial Feharaciesizaghin that the sifigpn based
reactive material further cqmprises J{l CIH3

Rz Rs

5 wherein Rj, Ry, R3, R4 = hydrogen, C,-C,¢-alkyl, vinyl, phenyl, hydroxide,

amino, halogen atom, and at least one of R;, Ry, R3 and R4 is hydrogen.

11. A replica optical component as claimed in claim 10, characterized in that the

silicon based reactive material further comprises

T1 THa
f S'i O-3—si O—CH; (3)
Ry CHy
10
wherein Rj, Ry, R3 and R4 have the same meaning as disclosed in claim 10.
12. A replica optical component as claimed in claims 10-11, characterized in that
the silicon based reactive material further comprises
T1 T1 Tz Tz
f Si 0 Ti o-];[—Ti—o—Si—o—]m——
Ry Ry R, R 4)
15

wherein Rj, Ry, R3 and R4 have the same meaning as disclosed in claim 10.

13. A replica optical component as claimed in claims 9-12, characterized in that its

transparency is at least 20%, when replicated on a glass material being transparent for the
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tSI Obi -O-CH3 (3) R1 CH3 10 wherein R1, R2, R3 and R4 have the

same meaning as disclosed in claim 10. 12. A replica optical component

as claimed in claims 10-11, characterized in that the silicon based

reactive material further comprises ' ' 2 92 Si-O-Si-O Si-O-S1-O m R1 R1

R2 R2 (4) 15 wherein RI, R2, R3 and R4 have the same meaning as
appligd staaetyng Eramraserefiait A Hisliagss g dA0odmpBratad e RityHN /cm” and a
wavgéﬁrg'tﬁ 8fh2>001m@§ﬁ?daﬁﬁgra }d@offﬁrlé%rﬁmﬁm%at least ?0%, when

replicated on a glass material being transparent for the 9 applied

wavelength, measured at a thickness of 100 m, an intensity of 100 W/cm2

14. and a waxelgnath Hita0cARD B NG ARERHCIHhA1I83SLRA-NAS cd4n that its

A replica optical component as claimed in claims 9-13, characterized in

tranpafeRey 55 hifeshrEncy VSR IERECIS DN ISP pitcatRlcPeth & EagRarent for the
applBRISHIAL BRUG HRASRAEN SNt aPpHiedoaYelanatth e dsur AV A m? and a

thickness of 100 m, an intensity of 0.5 mW/cm2 and a wavelength of
wavalgpetinofniA0-dH g PeHsRdTead e Bast RBAPhaws A replica optical

component as claimed in claims 9-14, characterized in that it 10 is not

birefringent. 16. A replica optical component as claimed in claims 9-15, .
15. characteri>d@nicghaptigié repiRoReibtasrddied igyaens olftpeisnetersadyin that it
is ndhbEPligR:eRtical component as claimed in claim 16, characterized in that

the optical component obtained is an (a) spherical lens, a lens array, a

prism, a grating or another relief structure for optical applications, or a

16. combinatigndhgEeptical component as claimed in claims 9-15, characterized in that

the replica obtained is an optical component.

17. A replica optical component as claimed in claim 16, characterized in that the
optical component obtained is an (a) spherical lens, a lens array, a prism, a grating or another

relief structure for optical applications, or a combination thereof.





