SP253817W00 DESCRI PTI ON OPTI CAL BODY, METHOD OF MANUFACTURI NG THE SANE

W NDOW MEMBER, FI TTI NG AND SOLAR SHADI NG DEVI CE 5 TECHNI CAL FI ELD

The present invention relates to an optical body, a nethod of manufacturing
t he sanme, a wi ndow nenber, a fitting, and a sol ar shading device. In
particular, the invention relates to an optical body t&azssamAsiwock
sunlight. 10 BACKGROUND ART Recently, a filmor a pane for a w ndow
to block sunlight is used fromthe viewoint of reducing air conditioning

| oad. Especially, a filmor a pane that bl ocks visible light rays 15 as

well as infrared |ight at the samgedédmmienused because over the half of

sol ar energy is visible light rays. Mireover, it is i niportant to partially

h i
bl ock t he VWETBIA BoRfht MEEFSD PR MANSWAET URREC gHE B3 - of LN EUEERF Yl ar e
caused by late after no%r}ﬁlmbi’ IRtn Fgr%fﬁ%cﬁh\ﬁg?ﬁayer made of a netal
e a

obt ai ned through filmdeposition is known as sSuc Ilmor a pane (for
exanpl e, see Patent Docunents 1 to 3) . However, since a transflective

| ayer is deposited on a flat plate in these filnms or panes, visible |ight
rays ar & refF et édit fééFrom thereby forming 25 a mirror shape. Therefore,

a probl em of gl arg 0n Lebhect hoh,afdsa%1aELEATLON, LEST i PATENEDOGUVENT 30
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method of manufacturing the same, a windcow member, a fitting,
and a solar shading device. In particular, the invention
relates to an optical body that can block suniight.

10
BACKGROUND ART

Recently, a filmor a pane for a window to block sunlight
is used from the viewpoint of reducing air conditioning load.
Especially, a film or a pane that blocks visible light rays

15 as well as infrared light at the same time is used because
over the half of solar energy isvisible light rays. Moreover,
it is important to partially block the visible light rays in
view of the purpose of reducing glare caused by late afternoon
sunlight.

20 A trangsflective layer made of a metal obtained through
film deposition ig known as such a fiimor a pane (for example,
see Patent Documents 1 to 3). However, since a transflective
laver ig deposited on a flat plate in these films or panes,
visible light rays are reflected therefrom, thereby forming

25 a mirror shape. Therefore, a problem of glare or reflection

arizes,
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2005- 343113 5 SUMVARY OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE

| NVENTI ON Accordingly, the present invention is intended to provide
an optical body, a nmethod of manufacturing the sane, 107a>%%hd6Whenber, a
fitting, and a sol ar shadi ng devi ce, each capabl e of bl ocking sunlight
including visible light rays as well as suppressing glare and reflection.

SCLUTI ONS TO PROBLEMS In order to address the
above- nment i mnedy obteneny; 2a figateskbrammenbbeniperovbdés i@gncophitcal body
i ncl udi ng: a first optical layer that has a concave-convex surface, a

transflective 4%\er formed on the concave-convex surface, and 20a second

optical |aygl: 0 BB hO.€RC! 956 £ONCaY AN CONVEX : BRI NN Hde _
concave-convex surface on which the transflective |ayer is Forned, in which
the transflzeii~e3ldpger directionally reflects a portion of light, incident
on an incidence surface at an 25 incidence angle (0, 0), in a direction
other titan a direction of regul ar reflection (-0, 4 + 180) . (Wherein, O:

an angl e fosmethy o perpendesutar |ine
PROELEMS TO BE SOLVED BY THE INVENTION
Accordingly, the present invention is intended to
provide an optical body, a method of manufacturing the same,
10 a window member, a fitting, and a solar shading device, each
capable of blocking sunlight including visible light rayse as
well as suppressing glare and reflection.
SOLUTIONS TC PROBLEMS
Inorder toaddress the above~mentionedproblems, afirst
15 invention provides
an optical body including:
a first optical layer that has a concave-convex surface,
a transflective layer formed on the congave-convex
surface, and
20 a second optical layer formed to enclose concave and
convex portions on the concave-convex surface on which the
transflective layer ig formed, in which
the transflective layer directionally reflects a
porticon of light, incident on an incidence surface at an
25 incidence angle (0, ¢), in a direction other than a direction
of regular reflection (-6, ¢ + 180°).
(Wherein, 8: an angle formed by a perpendicular line
1. perpendicular to the incidence surface, and incident light
incident on the incidence surface or reflected light exiting
30 from the incidence surface, ¢: an angle formed by a specific

linear line 1, in the incidence surface and a component of



11 perpendicular to the incidence surface, and incident |ight incident on
the incidence surface or reflected |light exiting 30 fromthe incidence
surface, 0: an angle fornmed by a specific linear Iine 12 in the incidence
surface and a conponent of 81)253817W D00 the incident light or the
reflected light projected on the incidence surface, andPidBspERiofic |inear
line 12 in the incidence surface: an axis where an intensity of reflection
in a direction 0O beconmes nmaxi num when the incidence angle (0, 5 0) is fixed
and the transflective layer is rotated about the perpendicular |line 11,

Serving as @k aXicSdepEr PR G ahet 0ctheci i denae psurtaeced & serond
i nvention includes steps of: formng a first optical |ayer

that has a oHcEresc6HVERC20 3 flrse;sPecific HBPATngla® thandf FEEtive | ayer
on the COncj?f‘\x/cei'c%%@éeéuéféﬁt,@?%nogxgQ%ﬁéxresgno i&%iéyals%rremtion

formng a second optical Tayer on the transflective’ ayer to encl ose

concave andi¢anvexealdi @nscomekhe: contavesgameexnddbdaurd angloniowhi ch the
transflective layer is fornmed, in [ the transf]ective | ayer

whi ch
di recti &nallly tPefixasd ang Yot tirensétert gie 1 a%ed 48nfOtGTSah3PRRT déifce surface

at an inci dence anghes¢0i1,9 1,1 ns&-dideaki on Diher Jthapnai dirgetdcon of
regul ar reflection (-0, 0 + 180) . 20(Were, 0: an angle forned by a
per pendi cul @re linvddencpeppehdéeul ar to the incidence surface, and incident

l'i ght incident on %hgohgcig$Q%§k§yQE%ﬁ%d%% %ggggcggd light exiting fromthe
i nci dence surface, "0 an ang?e TOr e y a specifrc linear line 12 in the
i nci dence surfacecantdng conponent iohl 25 vieler hanchdent cbhginte orortveex ref | ect ed
| i ght projected on the incidence surface, and the specific linear |ine 12

in thelci¥eriéEesurface: an axis where an intensity of reflection in a

direction 0 becones nRxi gumphem dhe Jngihdencenangh ecédoadl-dohvkixed and
the transflective layef 1s rotated about fhe
gurface of the first cptical layer, and

formingasecondoptical layeronthe transflective layer
to enclose concave and convex portions on the concave-convex

15 surface on which the trangflective layer is formed, in which

the transflective layer dirvectiocnally reflects a
portion of light, incident on an incidence surface at an
incidence angle {6, ¢), in a direction other than a direction
of regulayr reflection (-6, ¢ + 180°).

20 (Where, 0: an angle formed by a perpendicular line 1,
perpendicular to the incidence surface, and incident light
incident on the incidence surface or reflected light exiting
from the incidence gurface, ¢: an angle formed by a specific
linear line 1, in the incidence surface and a component of

25 the incident light or the reflected light projected on the
incidence surface, and the specific linear line 1, in the
incidence surface: an axis where an intensity of reflection
in a direction ¢ becomes maximum when the incidence angle (6,
$) is fixed and the transflective layer is rotated about the

30 perpendicular line 1:, serving as an axis, perpendicular to

the incidence surface].



30 perpendicular line 11, serving as an axis, perpendicular to the

i nci dence surface). SP253817W00 In the present invention, since
the transflective layer is forned on the concave-convex surface of the
first optical layer, sunlight including visible Iight rays can be bl ocked
as well as glare or reflection can be suppressed. Mored¥er3i85¥idice the
concave-convex surface of the first optical |ayer on which the
transflective layer is forned is enclosed by the second optical |ayer, a
transm ssion i mage becones clearly visible. 10 EFFECTS OF THE | NVENTI ON

As described above,tacsosshngithochheonr @esant dhaverdioflecsunlel ghter ncl udi ng
visible light rays can be bl ocked as well as glare and reflection can be
suppr essed. 19 5 OBREEFDESERI PTG OOTIIRAW NG €& of the Figst ophacay
Cross-secti Vi I t1.at ; I t Log Qfan opti cal
fiIn1accordﬁ%%g%oSgﬂg?%égsgﬁgégﬁggﬁ?l%gggﬁégﬁggsgﬁ?§f%ggﬁtion. Fig. 12 is a
cross- sectionalllviewlialkeust ratfilegtannexanpkes @riasas.chMareopti.cal film
according to, the E%rst enbodi nent of %he pre ent jnventkgn Eshgfngxed to an
adherend. S17¢e B0 §ORPNE LPESPEE ?%%‘%'EmFiﬁﬁ%% PACTG a Tl ati on

bet ween i ncident chiaht «i-peé deatr Dre aayepticabrhbed msand-1efdEiethd i ght
reflected fromthe optical film 25Figs. 3A to 3C are perspective views

i |l ustrati ngeexahpsiéscolt tHeEBhapergRsRIEE ARt T T SFFEBCF N4 Y r st

opti cal Iay§%aﬂ3e Fig. 4Ais a perspective viewillustrating an
exanpl e of e §habe of the structure forned in the first optical |ayer.
30Fig. 4B is a cross-sectional viewillustrating an exanple of construction

of an opt1 cgl, L1 161yl 0g, (1St opti ca

As described above, according to the present invention,
sunlight including visible light rays can be blocked as well

as glare and reflection can be suppressed.

i5 BRIEF DESCRIPTION OF DRAWINGS

Fig. lAigacross-gectionalviewillustratinganexample
of construction of an optical film according to a first
embodiment of the present invention.

Fig. lRisacross-sectional viewillustratinganexample

20 in which an optical film according to the first embodiment
of the present invention is affixed te an adherend.

Fig. 2 is a perspective view illustrating a relation
between incident light incident on an optical film and
reflected light reflected from the optical f£ilm.

25 Figs. 2A to 3C are perspective views illustrating
examples of the shape of a structure formed in the first optical
layer.

Fig. 4A is a perspective view illustrating an example
of the shape of the structure formed in the first optical layer.

30 Fig.4Risacross-sectional viewillustratinganexample

of construction of an optical film including the first optical



SP253817W)00 | ayer in which the structure illustrated in Fig. 4Ais forned.
Figs. 5A and 53 are cross-sectional views used to describe an exanple of a
function of the optical filmaccording to the first enbodi ment of the
present invention. 5Figs. 6A and 63 are cross-sectional views used to
descri be anot her exanple of the function of the opticafPF3iidh’at¥érding to
the first enbodi nent of the present invention. Fig. 7Ais a
cross-sectional view used to describe a further exanple of the function of
the optical filmaccording 10 to the first enbodi ment of the present

i nvention. layer inkhd@ch%hd stauqlare Views useded Ondescr4be saf petedanot her
exanpl e of the function of the optical filmaccording to the first

enbodi ment of t h& ‘HPesdht 2ihvdhtd éh CUESG. S8CF SRS ChENET i SH &Gr am

i I lustrating anexampL e OF £ Gonsiducdd o0+ ok H-nraufactiddng-aprar atus for
manuf acturing the optical filmaccording to the first enbodi nent of the

present i nventtien.first embodimnys.of9Altco PIEsgNE pRHESRETOMI agrans to

descri be an exanpl.e of met h of manufacturin he. opti.cal. fil m accordi ng
to 20 tﬁe first éndodi ﬁ%n‘?n fé)éjhaereprcerggr?t'Sieﬁ\%éﬁ%?%n\f’levpé ¢t Fi’gs. 10A to

10C are progass idi-aghae+ exdesteide tan exanple of tiweopethed wiflm
manuf acturing the optical filmaccording to the first enpodi nent of the
present i nARIGHNIFgsthel fATED I r 6 A &§FAAs " TF Hestri be an 25

exanpl e of the "%tiquvgfiw%fz%%gurs%egimglqpfgquisefdi Lm agsordiang to the
first enbodi nent of the present invention. Fig. 12Ais a

cross-sect i bnalhasi emenplaistratd Agnacfer oif todlicbkdasi dn lof aederdingst

enbodi e [ ' [ - [ [
erbodi ngnt of the Aresent, Lpvention Fl9o,123,L5:2,61088 secti onal view

Fig. 7B is a plan view used to describe a yet another
example of the function of the optical film accerding to the
first embodiment of the present invention.

Fig. 8 is a schematic diagram illustrating an example

15 of constructionof amanufacturingapparatus formanufacturing
the optical film according to the first embodiment of the
present invention.

Figs. 9Ato SCareprocess diagrams todescribe anexample
of a method of manufacturing the optical film according to

20 the first embodiment of the present inventiomn.

Figs. 10A to 10C are process diagrams to describe an
example of the method of manufacturing the coptical film
according to the first embodiment of the present invention.

Figs. 11A to 11C are process diagrams to describe an

25 example of the method of manufacturing the optical film
according to the first embodiment of the present invention.

Fig. 12A ig a cross-sectional view illustrating a first
modification of the first embodiment of the present inventiocn.

Fig. 12BR ig a cross-sectional viewillustrating a second

30 modificationof the first embodiment of the present invention.

Fig. 13A is a perspective view illustrating a first



30 nodification of the first enbodi rent of the present invention. Fig. 13A
is a perspective viewillustrating a first SP253817W00 exanpl e of
construction of a first optical layer in an optical filmaccording to a
second enbodi nent of the present invention. Fig. 133 is a
perspective view illustrating a second exanpl e of consEPRERSDH®IO t he first
optical layer in the 5 optical filmaccording to the second enbodi nent of
the present invention. Fig. 130 is a perspective viewillustrating a
third exanple of construction of the first optical layer in the optical

filmaccordingd: bheseeend: esbedi Meat seforddiespresent 141G syentdon.
Fig. 14Ais a plan viewillustrating a fourth exanple of construction of
the first optlearcPuayery iaatHecaptanesldifenndces? BY At tol Phensedond

enbodi ment of 1t he.pre9enl s Ly Liofcchl w143 {92 GLessssectional view of
the first optical I'ayer taken along line B-Bi1n Fig. T4A Fig.
140 i s a crassmslectdfonainsvirent dbnthe fhe stirgpt iopalckayeryveaken @Eleong |ine
CCin Fig. 14A . Fig..15A is a plan_.view.illustrating a fifth
exampl e fof ot uEL BACEPITRES FrStS BRET AP TPAJPT nOE HE DpET S1° 111 m 20
accordi ng to.tde-ssecond enbodi nent of the present invention. Fi g.

15B is a cross-sectional view of the first optical |ayer taken along |ine
B-Bin Fig. 15A Fig. 13C is a perspective view illustrating a third

example of construction of the first optical layer in the
optical filmaccording to the second embodiment of the present

10  invention.

Fig. 14A is a plan view illustrating a fourth example
of construction of the first optical layer in the cptical film
according to the second embodiment of the present invention.

Fig. 14B is a cross-sectional view of the first optical

15 layer taken along line B-B in Fig. 14A.

Fig. 14C is a crogs-sectional view of the first optical
layer taken along line C-C in Fig. L14A.

Fig. 15A is a plan view illustrating a fifth example
of constructicon of the first optical layer in the optical £ilm

20 according to the second embodiment of the present invention.

Fig. 15B is a cress-gectional view of the first optical
layer taken along line B-B in Fig. 15A.

Fig. 15 C is a crogs-sectional view of the first optical
layer taken along line C-C in Fig. 15A.

25 Fig. 16A is a plan view illustrating a sixth example
of construction of the £irst optical layer in the optical film
according to the second embodiment of the present invention.

Fig. 16R i a ¢ross-sectional view of the first optical
layer taken along line B-B in Fig. 186A.

30 Fig. 17A is a cross-sectional view illustrating an

example of constructionof anoptical filmaccording to a thixd



Fig. 15 Cis a cross-sectional view of the first optical |ayer taken al ong
line GCin Fig. 15A. 25Fig. 16Ais a plan viewillustrating a sixth
exanpl e of construction of the first optical layer in the optical film

according to the second enbodi nent of the present invention. Fi g.
168 is a cross-sectional view of the first optical |ay2f23aeiEl%ng |ine
B-Bin Fig. 16A. 30Fig. 17A is a cross-sectional viewillustrating an
exanpl e of construction of an optical filmaccording to a third
5P253817W00 enbodi nent of the present invention. Fig. 173 is a

per spect i VesnHMnichltUsSEr ahkngréafeex anmpleeitabbonconstruction of a first optical
| ayer included in the optical filmaccording to the third enbodi nent of the
present 5 invent F8F.- 173 15 a megsPREALYE A bssUEbER § CIfaPVIEANRYS ust rati ng

a first exa&(ﬁ)&ﬁ&&&@d&%{&@é -9 ot an-9pthgalk ifé!clz%@@qar@ie%ﬂiqzaa fourth

enbodi nment e present 1 nvention. ig. 183 is a cross-

sectional view iddagstiiati hg ahsecond! Ertexamshe of tbaspramititon of the
opti cal filn1ac%9rding to the fourth enbodi nent of the present invention.
Fig. 18C i s"'8%ro$8-sectional viewillustrating a third exanpl e of

construction of the opideala bibm agcoriding voet he1tourshieqpodiymnt of the
present invention. 15Fig. 19 is a cross-sectional viewillustrating an
exanpl e of eowglaurt Fonsofuah @t 2aPPrEiFiM dééBRECAEALBY 2°M FTH ©hbodi nent

of the presg odiVenti QN s pres %ﬂﬁk Qd;$@ perspective view illustrating
an exanpl e of construction of *&°BI'T nd 'devi ce according to a sixth

Fig. 18B is across-sectional viewillustratinga second

10 example of construction of the optical film according to the
fourth embodiment of the present invention.

Fig. 18C ig a cross-sectional view illustrating a third
example of construction of the optical film according to the
fourth embodiment of the present invention.

15 #ig.l1l91isacross-sectionalviewillustratinganexample
of censtruction of an optical film according te a f£ifth
embodiment of the present invention.

Fig. 20 is a perspective view illustrating an example
of construction of a blind device according to a sixth

20 embodiment of the pregent invention.

Fig. 21A is a crosg-sectional view illustrating a first
example of constructicn of a slat.

Fig. 21Bis across-secticnal viewillustratinga second
example of construction of the slat.

25 Fig. 22A is a perspective view illustrating an example
of construction of a roll screen device according to a seventh
embodiment of the present invention.

Fig. 22B is a cross-sectional view taken along line B-B
in Fig. 22A.

30 Fig. 232 is a perspective view illustrating an example

of construction of a fitting according to an eighth embodiment



20 enbodi nent of the present invention. Fig. 21Ais a
cross-sectional viewillustrating a first exanple of construction of a

sl at . Fig. 213 is a cross- sectional viewillustrating a second
exanpl e of construction of the slat. 25Fig. 22A is a perspective view
illustrating an exanple of construction of a roll scre&fd&lid®0dccordi ng
to a seventh enbodi nent of the present invention. Fig. 223 is a
cross-sectional view taken along line B-Bin Fig. 22A. 30Fig. 23Ais a
perspective view illustrating an exanple of construction of a fitting
accordi ng t&x aheeighthnenbodénenin. 5P253817W00 of the present invention.
Fig. 23Eis a cross-sectional viewillustrating an_exanple of construction

of an optical bodyg- 23B is aFWEPSQPﬁﬁthO§a6eV§6¥C%}%@?Rﬁ%ﬁ&qﬂ Plstrating,

inan 5 enl meﬁ%@n%meﬂeéiw%pfa@o%@@%%\iebeepvex shape of a surface
of a nold roll "according to Exanple 1. Fig. 24E is a cross-sectiona

vieM/iIIustratanPG|n2ah eﬁlar@ﬁﬁbpﬁnﬂume vaegof-i Loat oit mTondawe- convex

h f th f th || ding t Fig. 25A
2 por spéct |98 A FPRUSEr o  RG:T19F i Gl arGR0=raRners 40y (FoR of a

concave- conyex=sRape af ma1gurdaresdoaiimel dor ekhnpteording to Exanple 2.
Fig. 25B is a cross-sectional viewillustrating, in an enlarged manner, a
portion of a conFade-THhvexs SHAFE 6ECEhenal view illustrating, in an

enlarged manney, a portion of a concave-convex shape cf the
surface of the mold roll according to Example 1.

10 Fig. 25A is a perspective view illustrating, in an
enlarged manner, a portion of a concave-convex shape of a
surface of a mold roll according to Example 2,

Fig. 25B is a crogs-sectional view illustrating, in an
enlarged manner, a portion of a concave-convex shape of the

15 surface of the mold rcll according to Example 2.

Fig. 26A is a cross-sectional view illugtrating, in an
enlarged manner, a portion of a concave-convex shape of a
surface of a mold rell according to Example 3.

Figs. 26B and Fig. 26 C are cross-sectional views of

20 the surface of the mold roll taken along line A-A in Fig. 26A.

Fig. 27A ig agraph illustrating spectrum transmittance
waveformsg of optical films of Examples 1 to 3.

Fig. 27B is a graph illustrating spectrum transmittance
waveforms of optical films of Examples 5 and 6.

25 Fig. 282 is agraph illustrating spectrum transmittance
waveformg of optical films of Examples 4 and 7.

Fig. 28B is agraph 1llustrating spectrum transmittance
waveformg of optical films of Comparative Examples 1 to 3.

Fig. 29 is a gchematic diagram illustrating a

210  construction of a measurement instrument used to evaluate

directional reflection of an optical £ilm.



15 surface of the nold roll according to Exanple 2. Fig. 26Ais a
cross-sectional viewillustrating, in an enlarged manner, a portion of a
concave- convex shape of a surface of a nold roll according to Exanple 3.
Figs. 262 and Fig. 26 C are cross-sectional views of 20 the surface of the
mold roll taken along line A-Ain Fig. 26A. Fig. 27A i SPasypapiPo0
illustrating spectrumtransm ttance waveforns of optical filnms of Exanples
1to 3. Fig. 2713 is a graph illustrating spectrumtransnittance
waveforns of optical filnms of Exanples 5 and 6. 25Fig. 28A is a graph
illustrating spegtibunebrafnsdriddrance iwanueioram wof depirecak inldscafl Exanpl es
4 and 7. Fig. 2813 is a graph illustrating spectrumtransmttance
wavef or ms of wptiesabnfiehas ml@d@agatw@n Bxanplessient P 3¢ PP is a
schematic diaqr aAa'lg}[Séffé& G2 30 CORSIIAIh] 1y Oh 2 drgasirenent,

instrunment used to evaluate directional reflection of an optical film
SP253817W00B:Ei dn) SOths darseheonil eedi agr am hoadeseneieil husketstidd a

correspondence_rel ati on between a direction (0, 4)) of the directional
reflecticon 1H1Ustrdted in Fig. 2 and a direction (Om Sm) of the

directional refleglj om neagurieneni i1lusisatied Shnewi@atd9n result
of the directional reflection of the optical film of Example
1.
Fig. 32 is a diagram illustrating an evaluation result
10 of the directional reflection of the optical £ilm of Example
2.
Fig. 33 is a diagram illustrating an evaluation result
of the directional reflection of the optical film of Example
3.
15
MODE FOR CARRYING OUT THE INVENTION
Embodiments of the present invention are described in
the following order with reference to the drawings.
1. First embodiment (example in which structureg are
20 one-dimengionally arrayed)
2. Second embodiment (example in which structures are
two-dimensionally arraved)
3. Third embodiment (example of a louver-type transflective
layer)
25 4. Fourthembodiment (example inwhich a light scatteringbody
ig disposged in an optical £ilm)
5. Fifth embodiment {example in which a self-cleaning layer
is provided)
6. Sixthembodiment (example inwhichanoptical filmisapplied
30 to a blind device)

7. Seventh embodiment {example in which an optical film is



Fig. 31 is a diagramillustrating an evaluation result of the directional

reflection of the optical filmof Exanple 1. Fig. 32 is a
diagramillustrating an evaluation result 10 of the directional reflection
of the optical filmof Exanple 2. Fig. 33 is a diagramillustrating
an evaluation result of the directional reflection of EReSdptivdl fil m of
Exanple 3. 15 MODE FOR CARRYI NG QUT THE | NVENTI ON Enbodi ment s of
the present invention are described in the followi ng order with reference
to the draw ngs. 1. First enbodi nent (exanple in which structures are

20 one-di neasional by ar rayedycr@en Sbeang:jenbodi ment (exanpl e i n which

structures are two-dinensionally arrayed) 3. Third enbod exanmpl e of
a |ouver-tyH e3§¥Hﬁ§¥ﬁ€@9§%@e?ﬁyg?§a§%‘%:”FéﬁPFﬁ BhoBaF heh q%@&%( enPn

which a lig %5 ggggtggw ngibedyyis disposed in an optical film 5. Fifth
enbodi nent (‘exanple in which a self-cleaning | ayer is prOV|ded) 6.

Sixphenbodlﬂbnﬂh@eXaﬁpmea&mahtehanopt|caI filmis applied 30 to a blind
deV|ce)5 7. Seventh enbodlnenE égfappﬂg in which an optical filmis

[Conastruction ©f Op
Fig. lAisacross-sectionalviewillustratinganexample
of construction of an optical film according to a first
embodiment ©f the present inventicn. Fig. 1B is a
cross-gectional view illustrating an example in which an
10 optical film according to the first embodiment of the present
invention is affixed to an adherend. An optical film 1 as
anoptical body isanoptical filmhavingso-calleddirectional
reflection performance. As illustrated in Fig. 1A, the
optical film 1 includes an optical layer 2 having an interface
15 of a concave-convex shape therein, and a transflective layer
3 disposedonthe interfaceof theoptical layer 2. Theoptical
layer 2 includes a first optical layer 4 that hasa first surface
of a concave-convex shape and a second optical layer 5 that
hag a second surface of a concave-convex shape. The interface
20 in the optical layer is formed by the first surface and the
gecond surface each of which has the concave-convex shape and
is opposite to the other. Specifically, the optical film 1
includes the first optical layer 4 having an concave-convex
surface, a reflective layer 3 formed on the concave-convex
25 surface of the first optical layer, and a second optical layer
5 formedonthereflective layer 3 toenclose the concave-convex
gurface on which the reflective layer 3 is formed, in which
the optical film 1 has an incidence surface S1 on which light
such as sunlight is incident and an exit surface 52 from which
30 a portion of light which has passed through the optical film

1 among the light which has been incident on the incidence

10



SP253817W)00 applied to a roll screen device) 8. Eighth enbodi nent (exanple
in which an optical filmis applied to a fitting) <1. First enbodi nent>

5[ Construction of optical filnj Fig. |Ais a cross- sectional view
illustrating an exanple of construction of an optical filmaccording to a
first enbodi ment of the present invention. Fig. 12 is aPeFdskEEGEt i onal

view illustrating an exanple in which an 10 optical filmaccording to the
first enmbodi nent of the present invention is affixed to an adherend. An
optical film1 as an optical body is an optical film having so-called

di recti onal si:efdectdionxperf ormanee: 1Asli Ehust r at @i dkig £bA, the opti cal
film1 includes an optical |ayer 2 having an interface 15 of a

concave- conmisx istdpent Hefsi 1t %Wﬁl%r‘*@ﬁg‘ﬂrec&tq getfagermad ldigiRssedon the
interface of wﬁgﬁoﬁ%tﬂ%@k s %ﬁ_etfhezlikg he x0pt L ¢8hal BYEn2 ddraludes: 1@, first
optical |ayer that has a first surface of a contave-convex shape and a
second optitals kayerbbetthat ubasaa seciond (suibacehaiirag cenbave-cdrvex shape.
The interface 20 jn.the optical layer is formed by the first_surface and
the second SurthEEe&§En3D %\kﬁ%@?%‘és(sf’hl@xc% %%Vég é?w&f)sﬁ p2 Ahd i s

opposi te togdheDlheh ceSpeai Bugakhyn, the: optiieal filumiliknehiktes d he first
optical |ayer 4 having an concave-convex surface, a reflective |ayer 3
formed on tfrer cencavar epavex! Pedguffiadel oPreteded £ Pty chlotaydr, and a

second optical, | aVsf ,3;L0t e Letlepbive Lavere 3 d.onancl0se the

concave-convex surface on %iq%ﬁqt tte refgl ective layer 3 1s formed,” in which
t he opti calsddt mdl shancdn i(pepaenceisurfiacecStioon) which i ght such as

sunlight is incident and an exit_ surface 32 fro ich 30 a portjon of
li ght Wi ch has ﬁ?s@ﬁt%(i’ﬁ]o&:éﬁmt hé“aé’p?ilﬁé?ejfiH%Tf\gfén’Bd%lliﬁFebg?ﬁh‘}ta whi ch has

been incident op theri peidence, SP2538LAM0AIsusface Sk exkdssarthe optical
filmlis suitable for application to an indoor wall nenber, an outdoor

wal | nmenberMozeasadonraepbéral &idnt haayi ket haddite Birtd pyeeakée wptd cal film
1l is suitable,f use. I I i r.) i.nd device
and a scr ee"lha f%gpgrmg ggﬁ%gﬁgﬁ%é??h%F t}@f@%{ %s‘??rslggfnér e% ré%?%%fggdi tion,

t he opti cal whdéh mnt fsrsubhable had/useassanccopthacal Shaedy whitiddds provi ded
for a day-lighting portion of .a fittin éan i nteriar._nenber n exterior

or
menber )15, sté ARESRE TSRS i1 papd-ited& S Hif AETd6or ) 1IN ofhe opt'idal film 1
may furtherginclude a,fiiibgt PasSefies such as transparency and

transmission color to be described below in a state in which
the optical film 1 is equipped with the first base 4a and/or
the second base 5a.

20 The optical £ilm 1 may further include an affixing layer
6 1f necessary. Among the incidence surface $1 and the exit
gurface 82 of theoptical £film1, the affixing layer 6 is formed
on the surface which is to be affixed to the window member
10. The optical film 1 is affixed to the indoor side or the

25  outdoor side of the window member 10 serving as an adherend
via the affixing layver 6. For example, the affixing layer
6 can use an adhesion layer {for example, UV-curable resin
criwo-liquidmixedresin) of whichamain component isadhesion
bond, or an adhesive layer (for example, PSA: Pregsure

30 Sensitive Adhesive) of which a main component is an adhesive.

When the affixing layer 6 is the adhesive layer, a release

11



in the exit surface 52 of the optical layer 2 if necessary. Mreover, the
optical film1l may further include a second base 5a in the incidence
surface S1 of the optical layer 2 if necessary. Wen the first base 4a
and/ or the second base 5a are included 15 in the optical f ilm1 in this
way, the optical f ilm1 preferably satisfies optical $PropEtiWeL0such as
transparency and transm ssion color to be described belowin a state in
which the optical film1l is equipped with the first base 4a and/or the
second base 5a. 20The optical film1 may further include an affixing |ayer
6 if necessafyer AMRNGréherdmch deptedsadnacies affaﬂdnghl@}@ﬂ t.surfeace 52 of
the optical film1l, the affixing layer 6 is formed on the surface which is
to be affi eatPTranohd i Aefow AEHDER  10e PREI 6ot ifdalm ¥ PP PPLaF % ed to t he
i ndoor sid 5 tg?pg ide t r as an
adher end v?aaé%{ xte%eft % i §$%g y}“ﬁeer%d%I S%P ggaelnub@gﬂwtdﬁgng$ IrrLl|3%?n€(¢l \é}y%? 6 can
use an adhesiecorflfayeng(layeexanplle, biVé carghle opesianion ¢ivwpdd quisdni xed
resin) of which a main conponent_is adhesi on bond, or an adhesive | ayer
(for exanpl®® PE& “Fr&88tre® 8" Sensitive Adhesi ve) of which a main
conponent is an Q@x@eégyﬁcal\/\vﬁamth%@ fadcng ! ayerude iaSptheeadhasive | ayer,
a release SP253817W00 layer 7 is preferably included on the affixing

| ayer 6. V%@wtaubbwwttﬁfﬂ}sb%@fﬁsﬁmEﬂ@@|56ﬁ0ntil¥@s@p'ﬁcaﬂdft|hlerﬁflf3€@mgd be
easily affi edt adhere r t he
affixing | a‘%ﬁa 6 onlf‘@%r °ge Q&qr&y% g?%??@ﬁa frn Clgﬁgp% VJf]}%’z%d/hler?cr el ease

| ayer 7. of mp’r'bemgtbcﬁaiabfmhnylbém@ee‘mth&aesream@l neee aBapr amértHeayer (not
illustrated) between the secpnd base 5a, and t e, affl 6 and/ or
{he seddnd SR TTUSRE S BT A ne SrhoT e s LEHE Svi R R |1ty

bet ween thersgeond haggpadn: and; %%owngomé rlgarici%mm@yaaﬂl Smthe second
optical layer 5. Mreover, fromthe viewoint of inproving the bondability
of similar portions, aawe\kl+kn@mm@hﬁﬁy§ﬁéapr?ﬁfeeﬁté‘@tnﬁeﬁﬁ peehretenabl y
perfornmed i ns ad usin r| msr r LQrbi nat i on
with use ofPTHE PIFar> a%%r&e hé g%é%‘ﬁi% ?ejp%{g g%gﬁ%ﬁ% si cal
pretreat menin baﬁbudgtpbxamntmmbmﬁe peonend styeeat nmmpms:of the The
optical film1l may further include a barrier |ayer %not illustrated) on the
i nci derdée s‘iﬁlf]aé%'logiﬂ BRYEhe2 exi4e tEGAEEEB T 5 Thit SF'g pEAfTT%ed to the
adherend, such,as 20Q_the.w ndow menber 10, or between such a surface and

t he transflectlve l'ayer 3. The addition of the barrier layer has an effect
of reducing di ffagueonpoicmblfstlmrfé ﬁfabfoﬁurhleelr Acicdefdee Parfract Siyat the exit
surface S2 towar, ransfl ect.ive, Ia. nd fect ressi ng
degr adat i onh&ﬁjC a %faﬁﬁgioﬁ?aﬁ% ecet rsgins??ecgi{vﬂggl %@%ré@@

Accor di ngl ysutfe-duakik chyiofcd e emEmaﬁ f4 |1hel scar rbadi mpnoy ek

The optical film1l may further include a hard-coat |ayer 8 fr mthe

vi ewpoidft ofhe i dThGeEeest ¢h- resiReEiRE R 2t FUFRECUFTACE!® The

har d- coat l@})@ﬂs@lécﬁ:ﬁ; igy@pby f'lq{e_nggdltlon of the barrier layer hasg

an effect of reducing diffusion of moisture fromthe incidence

surface 81 or the exit surface $2 toward the transflective

layer 3, and an effect of suppressing degradation of a metal

25 contained in the transflective layer 3. Accordingly, the
durability of the optical f£ilm 1 can be improved.

The optical £ilm 1 may further include a hard-coat layer

8 from the viewpoint of imparting scratch resistance, etc.

to the surface. The hard-coat layer 8 is preferably formed

30 on one of the incidence surface S1 or the exit surface 52 of

the optical film 1, that is, on the surface being opposite

iz



30 on one of the incidence surface S1 or the exit surface S2 of the optical
filml, that is, on the surface being opposite 8P253817W00 to the surface
to be affixed to the adherend such as the w ndow nmenber 10. The opti cal
film1l may further include a |layer that has a water repellent or
hydrophilic property on the incidence surface 81 from $hes38emumiont of
inparting an 5 antifouling property to the incidence surface Si. The | ayer
that has such functions may be directly disposed on the optical |ayer 2 or
on any one of various functional |ayers such as the hard-coat |ayer 8 for
exanmpl e. Friom the, wirgwpoi hte ofr repabld hgnt henepbheadudd b hetwi i be easily
affi xed to the adherend such as the w ndow nenber 10, the optical film1l
pref er abl y teader éxi-bi The yortHere, fihe 1 aray "Tudtierhasciudeani iy Shcl udi ng
sheet . That, i.s, _an _optical _sh jnt 2t.e kcal filma1l
The opticaﬁ:%ﬁ %i% ﬁa@agggngégggﬁ%gsQ?ﬁgwpgpﬁﬁgg?&tggﬁé%%ggﬁ%§&&%referably
i mplies thaindiransE ssirdacknmyer vsidlid tipwipsinn theifdttomicngr ange. A
difference in refractive index between the first optical |layer 4 and the
second &pt i &HL GOWERISPTPHTEt EPABIY LBC098R 0 TELeCere pref @il y 0. 008
or |ess, and gvel. onrg REekeralhyyOh 08D 0k 203k 688sd P8 dH-aNsM &si on | mage
tends to appear blurred when the refractive 1ndex difference exceeds 0.010.
Wien it is ivtdd @ arrangenpforfa om veeirods 008 ato aall0aperancer; ashere is no
problenlintﬂ9ih¥ k#ying ghoughat e.trans ission inmage visibility varies
dependi ng on bricgihtiEss ofi¥the” out’side. ™25 When it is within a range of
fromover 0.005 trech. 008 Bfewdidert, ofhensul side-iscenenyailstelear oy vi sible

t hough a diffraction pattern of an object_as very bright as a |ight source
i s condérnitfyeapf Lyt af Sl DD P | FHETIHe SHER PAdtiCoN 1 PAPY 15T scarcel y

concerni ng-uﬁ”}?ﬂg 8 i 84 PRILCA Layernd and.30; the, segand qpid cal |ayer

5, an optica ayer that 1s to"be affixed to the w ndow nenber 10 or the

li ke may cordm bt 8lm" BR2538EIWDQO0L radhesingedsartai n€oaporertcptical
Byadopti ngsychaconstrtuction, the optical film21 can, be affixed to the

w ndow nmentEteto G %ﬁelFlﬁgpﬁﬁt?%é“TﬁggiO@ﬁﬁF@&I%F%§e%‘4 or the second
optical layers camkabpiRgadnsahesing as=ardbRegofponent teibr eover, 5 by
adopting such a construction, the difference in the refractive index of the
adhesi V& i s"preefs@eglbing yli PRE e ¥ Hel abdtre-ifeni6fe8TRrARGESS1IOR 1MATPhe fi r st

optical |ayer.4.4nd.the sacond optiGalnd aveheS ak eaPfRf.enahl yythe same in
optical properties such as a
refractive index between the first optical layer 4 and the
second optical layer 5 is preferably 0.010 or less, more
preferably 0.008 or less, and even more preferably 0.005 or
20 less. The transmissicn image tends to appear blurred when
the refractive index difference exceeds 0.010. When it is
within a range of from over 0.008 to 0.010 or under, there
is no problem in daily living though the transmission image
vigibility varies depending on brightness on the outside.
25  When it ig within a range of fromover 0.005 to 0.008 or under,
the outside scenery ig clearly visible though a diffracticn
pattern of an object as very bright as a light source is
concerning. If it is 0.0035 or less, the diffraction pattern
ig scarcely concerning. Among the first optical layer 4 and

30 the second optical layer 5, an optical layer that is to be

affixed to the window member 10 or the like may contain an
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10 refractive index. Mdre specifically, the first optical |layer 4 and the
second optical layer 5 are preferably nade of the sanme material having
transparency in the visible region, for exanple, they are nmade of the sane
resin material. Since the first optical |ayer 4 and the second opti cal

| ayer 5 are made 15 of the sane material , the refractévasigideies of both
are equal, which increases the transparency in the visible |ight. However,
even though starting nmaterials thereof are the sanme, special care is
necessary because the refractive index of a finished |ayer m ght vary
dependi Ng Okl LOREE hicORSoQEN20 tHyerddkia rigaicoabh agrprocess. On the
ot her hand, when the first optical |ayer 4 and the second optical |ayer 5
are made oftlgi phéienl haterdi afs be REJIHEY TaréedVirereAETPEF T Hetdve

| ndexes.  TRAILhaLE ol 1O dis tebpacted i the Lransl Leebhyedaven 3 serving
as a border; and the transm ssi on 1 nmage Yends 25 to appear urred.

Especi al | y When arcabpeat ny eeadd@e siearaaa peiintcdupghtensouridersuctyr ,.as a

distant lanp is viewed, the diffraction pattern.tends to be renarkably
conspi cfoustY MI®SvER, SERB fi FSESoptitca™ | &yér g&%gﬁﬁeﬁ“ﬁ% Yeddifd opti cal

layer 5 may,be-jmdec0f 1khe sanendai@idahd hat hasetEBNspPArEenGy t3@ in
thevisible region, and the second optical layer 5 nay contain an additive

such as a phHosphatetdompdundnee.the |ike. SP253817W00 Alternatively, the
additive maybe m xed_in the first, optica r.4 Lat . d opti cal
| ayer 5 to adj ust ehfel]\'ﬁlsét t?gtcjﬁcaf%h}éafee %a%:?(#\?%l%l ?\%%%?g?ﬁ)rél%??s]tsae%e%?i cal

| ayer 4 andsthe seeardabpti eak tayerib dpirceflepabbyrhave suansgFarency in
the visible region. Here, the term"transparency" has two Ki (r;lds of

def i ni tjioonsr:eﬁj’??éfrte“’ies“?ﬁfi%bsg%FisﬁﬁcéﬁlF?gH: tgﬁdfltrﬁér@tilé:a& St tering of
light. Geneyally.nwhed.SaYiRg 2.t hi Agehas steapspaseney, msbiel 8F &1 to the
former definition. However, "both are preferably 10 required for the optical
film1l accosgiengaterihe Havisic endodiansmcy Rettihsr stédetorsonhienfar e
currently being .used are intended t.0 enable people 1o fec i efl ected
light of a %I’faé'%?laei/ EBFOAT G HARS %8 YAt APAE e 3%% ﬁa%ﬁ%‘% e ggggéﬁﬁkgee

ni ghttime workes ostebol hes,«or araadvhy sicghs. opfeterdiingky,s tbeenveate if it has
a scattering Eroperty for exanple, when it is_in tight contact with an

under | ying FeFReERBE MR et | '€t B T3 ghtYS S99 % hPe PORBR &G &, the
principle igihe Sam.asdthg.casenihate Luen d fpanyanth: gl argndreatment to

inpart a scattering property is perfornmed on the front surface of an 20

i mage di spl&ywansn, fvoenttheugbryese lof tatparita gt e <ant pxgltdeesaioperty, the
image is visible. However, the opti]gal fil rghl %gf%diiﬂ ti%dteheoyar st

enbodi ment TRESH T E4F Gr &° SUSHTRAY FE-ttanstit 85T GRt" ot her “thdn & specific
wavel engt h whi cdhd s 1diseechi emakbyyr edpectied; oht cisips ebenablienthat the
optical 25 film 1l has nearly no scattering property in order to observe

t ransmad edtlhd gHtks Anaa steRE NN PHRFERSt t GFs TPt AEhed 1%6%a PaRshi%Ssi ve body

that transmiis. maiplky,$uch & Lransphssionwaysl eogl ho Howewee nddie second
Y
optical |ayer 5 y be int'entionally given the scattering property
dependi ng oof idifRGausageterials, they may have different refractive
indexes. Therefore, light is refracted in the transflective
layer 3 serving as a border, and the transmission image tends
25 to appear blurred. Especially when an object located near
a point light source such as a distant lamp is viewed, the
diffraction pattern tends to ke remarkably conspicucus.
Moreover, the first optical layer 4 and the second optical
layer 5 may be made of the same material that has transparency

30 inthevisibleregion, andthe secondoptical layer S5may contain

an additive such as a phosphate compound or the like.
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The optical film1l is used, for exanple, in such a way SP253817W00 t hat

it is affixed, via an adhesive, to a rigid body, such as the w ndow nenber
10 that has transparency mainly with respect to the light that has passed

t hrough the optical film1l. Exanples of the w ndow nmenber 10 include a

wi ndow nmenber 5 for a building such as a skyscraper orsSB2H®DUSBIOE W ndow
menber for a vehicle, etc. Wien the optical film2l is applied to the w ndow
menber for a building, it is particularly preferable that the optical film
1 is applied to the wi ndow nenber 10 that is disposed to face in a certain

direction withimmdNee1Q, rangedaqak diparskond akxchromeasti @ sottdsiand
further to west (e.g., within a range of_ from southeast to sout hwest). Wen
it is applikarenstdednhabamasard o0t #fabdseari h tourRapdsittroftl Heat rays

can be reflected nl%rfg,a%ftti@%t Exg%x. The optical film1l can be used not only
for a pane of a nonolayer but also for 15 a special glass such as

doubl e- gl azed gl as=. £ Mose@vercatthbaydndoavdrefesedOndmyptiotibe:yam ted to
ones nmade of gl ass,_ but may al so be %ggLie a_transparent
N

) éhto,onef made of
pol yner it natérigrab¥Rd et FEarSPay/Bt reterabi-y  AdSH FEnspitenicy in the

Vi si bl e region oS hayh g Lhe tr BRSPAFEREYidst he\Hesiiblie 120s) | ghdrd s
transmtted when the optical film1l is affixed to the w ndow nenber 10,
such as a panep awarbatonatiui a¢hti gheithgrieyi suastiatéegansisd Setiied.

Mor eover, it can.be affixed not anly .t i.nsi rface._o gl ass but
also to theé%ﬁﬁ§51 'strface™fo" é*&sé&% %gﬁb¢%%£ %?ﬁ%ﬁ&”og%i%%ﬁ IIm1 can
be used i n eomidatdar Wakhianaddit i cnakvheat boay £ik tpwef dfralbiy For

exanpl e, alight absorption coating nay be di spaosed at the interface between

air and% her&ptinesl T e PPLecalohl thet GRErTBSE Str Fatet of*the opti cal
film1). Mraover.dihe pptigalsfddinl §an-he 30-usedhin, eerhynaldon with a

hard-coat |ayer, an ultraviolet lay cutting layer, a surface
anti-refl ecaronrtayded ebcendllen peSP2538¢ 7AR)@Mize reflected light

of a display cclor, that is, aim at helping people recognize
nighttime worker's clothes or rcadway signs. Accordingly,
15 even if it has a scattering property for example, when it is
in tight contact with an underlying reflector, the reflected
light is visible. For example, the principle is the same as
the case that even if an anti-glare treatment to impart a
gcattering property is performed on the front surface of an
20 image digplay unit for the purpose of imparting an anti-glare
property, the image is visible. However, the optical film
1 according te the first embodiment has a feature such that
it transmits light other than a specific wavelength which is
directionally reflected. It is preferable that the optical
25  film 1 has nearly no scattering property in order to cbserve
transmitted light in a state in which it is attached to a
transmissive body that transmits mainly such a transmigsion
wavelength. However, the second optical layer 5 may be
intenticnally given the scattering property depending on its
30  usage.

The optical film 1 is used, for example, in such a way

15



t hese functional |ayers are used in a conbi ned manner, these functional

| ayers are preferably disposed at the interface between the optical film

| and air. However, when a UV-cutting layer is used, it needs to be |ocated
nearer the sun than the 5 optical film1l. Therefore, the UV-cutting |ayer
is desirably di sposed between the surface of the pane apalE31dE/wgitti cal film
1 especially when it is used as a lining for an inside surface of the pane.
In this case, an UV absorbing agent is kneaded in a bonding |ayer between
the surface of the pane and the 10optical film 1. Dependi ng on the
usage of the,apticcak fFfmdg, the opt kepksivd mib nayibedcobey edsdan have a
visually attractive design. Wen the visually attractive design is given

it is preferabihe phacoyt "PeRSY bhetHIC e rPSEPSBENERI "FHyef Y nd t he
second 15 ' r, .l t i i | 4 4 in a
particularq&%#%%%h%?ﬁﬁﬁhgﬁgﬁ%gﬁgﬁ}%ﬁgbggg%ﬁﬂgﬁ#ggﬁéﬁﬂ?gggg%%léﬁggitent not
reduci ng transpaeceptystdferbefwikdqu m2mbsrd pernspedei v @indew ndnlestrati ng a
rel ati on between incjident Li ich is incident on the o tic%! film20 1

i ght
and ref Pect & RRGHEWAPCI-IIS T 61 T 6T SR IOt e bt Bal FPiT D %he opt i cal
film1 has an incidence sudacendh eReWahehedi ghtinl 1i Ssi Agh 0N .coThe
optical film1 directionallyreflects a portion of Iight L1 anong the |ight
L, which hashdeendenodent fon atie idigiaderices part aeel 1l wprarriaticdence
angle (O, Q% in.25 a directi ot.her t | i | .ar
reflection & ! H?e+ofgbfa§h%%§pﬁ?§%éﬁFF ?%%'gﬁégkéﬁgﬁﬁ?%ggé%éfggﬁﬁof t he
i ght L2. Wiesreiin, d@spaBeangb ef fcar ned abyear pir pendiccubar wi tnen Ihe
per pendi cular to the incjidence surface 51, and .the _incident Ihght L or the
refl ectléd | e LA RRY G Higl e FOR Mgt tO south and rurther to west

(e.g., within a range of from southeast to southwest). When

itisappliedtothewindowmember 10disposedinsuchaposition,
heat rays can be reflectedmore effectively. Theoptical film
1 can be uged not only for a pane of a monolayer but alsc for

15 a special glase such as double-glazed glass. Moreover, the
window member 10 may not be limited to ones made of glass,
but may also be applied to ones made of a transparent polymeric
material. The optical layer 2 preferably has transparency
inthevisible region. Ashavingthe transparency, thevisible

20 light is transmitted when the optical film 1 is affixed to
the window member 10, such ag a pane, so that natural lighting
by sunshine can be secured. Moreover, it can be affixed not
only to the inside surface of the glass but also to the outside
surface to be used.

25 Moreover, the optical £ilm 1 ¢an be used in combination
withanadditicnal heat-raycuttingfilm. Forexample, alight
absorption ccocating may be disposed at the interface between
air and the optical film 1 (i.e., on the outermost surface
of the optical film 1). Moreover, the optical film 1 can be

30 used in combination with a hard-coat layey, an ultraviolet

lay cutting layer, a surface anti-reflection layer, etc. When

1le



30 by a specific linear line 12 in the incidence surface S1 and a conponent
of the incident light L or the reflected |light SP253817W00 proj ected
on the incidence surface Si. Herein, the specific linear line 12 in the

i ncidence surface is an axis where an intensity of reflection in a
direction 0 becones maxi num when the incidence angle (8P2%831 7% >40 xed and
the optical film1l 5 isrotatedabouttheperpendicul arlinel2, serving as an
axis , perpendicular to the incidence surface S1 of the optical film1l (See
Figs. 3 and 4). However, when there is a plurality of axes (directions)
where an i ntilensd Fynef 16641 aclicon becones d ounb Oned ef:nhbe, axessd s
selected as the |inear line 12. 10 The angle O that is rotated clockw se
about the pBipEndited arYEFReane NrefgepPrEdlberosast 2tarfct FRt SN 0 that is

rotated countaragl pckusechs cdeined: as, - Oicy<The, anghe ylfal:iss, rot at ed

cl ockwi se about ear line 12 1s defined as and the angle (I) that is
rot at ed couhderr dockad sétiseasSf tnede 1DcaselidicarFrethersmt dipectiiconal

flection” flecti h that |ight i flected.in. t ai
i1 oot on oPRGSThERITRo. ol TRRTTHF orF GUOTAF Lo eUEr o SR 2t that (i me

an intensi t&iélﬁtogéi beelkon vine Swifd&d entdne phhong.conpaied ko Bt ntensity
of diffuse reflection having no directivity. 20 Light that is directionally

refl ected i% gswetérabyyheelt iightsef £ LanwaY dBhae R BARGWEF RS 400 nm
or |longer and 2100 nm or. shorter. The r £ Lhis.ds that ég%?or mor e
of the sola?géﬁﬁﬁaﬁn?s ﬁﬁ%Pﬁ%%d£¥ﬁLt%P§%$§%%8%g E%mee%r,lthe Tlg t of the
wavel engt h bangdwicdish naf 123400 mmwrermuhe sayfbee 25 néfe pehedand glat i o of

transm ttance for_ a wavel ength of 500 nmwith respect to transmttance for
a wavel’dngt FPofa0d6 fimti's preferably 1.8 or less, nore preferably 1.6 or

less, and even moig pleherabt¥e ds4500f @8Scpem Fti1has wavebenaih
selectivity, the visible light passes through it and is then 30 absorbedby

the indoor fiborl megsod tdarigried heatateingigenbrataddrapghéiict Aesighm of the
present invent] %Eelvsls%%elll eagtlttr%c%iv\}nencg?o%’]!gnse%g%@%gy\qgoié)gré?gr%%ﬁé si de,

there is a probl-ém'such a aring of ing sun. reover,
since it hashao Mmavehenghlk selteet FVity, cotheatoloret anendfhieheeddidn

approxi mates neutral. Preferable 5 ranges of . the, r%g§ni sivehcolor t one
for a 1365 PPHHtasdGYEE are® GOP8HTVELek B §T3WE5Tand fﬁ@%)% §°5 ¥ 370, nore

preferabl e ranges af gy 0=285:54¥%n 504340 1800 Q. 290151 ¥ 5500365 s@nd even
nore preferable ranges are 0.390 5 x 5 0.320 and 0. 310 g y 5 0. 340 .

10l n t he opéncaktdnt |mmtl reduhéndi reensprrOwyofthelecdirect i onal

Fig. 2 is a perspective view illustrating a relation

between incident light which is incident on the optical film

20 1landreflected light which is reflected from the optical film
1. The optical £ilm 1 has an incidence surface S1 on which
light Lisincident. Theopticalfilmlidirectionallyreflects

a portion of light L, among the light L, which has been incident

on the incidence surface 81 at an incidence angle (B, ¢}, in

25 a direction other than the direction of regular reflection
(-8, ¢ + 180°) while transmitting the remaining portion of

the light L. Wherein, 0: an angle formed by a perpendicular
line 1, perpendicular tc the incidence surface 81, and the
incident light L or the reflected light L;. ¢: an angle formed

30 Dby a specific linear line 1, in the incidence surface 51 and

a component of the incident light L or the reflected light
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reflection is preferably within the range of from-90 to 900. This is
because a portion of the light that is incident fromthe sky can be
returned in the direction of the sky when the optical film1l is affixed to
t he wi ndow menber 10. The optical 15 film1 within this range is useful f
or a case where there are no high buildings in the sur&bufgsngic® ef erably,
the direction of the directional reflectionis in the vicinity of (0, -0)
The vicinity preferably refers to the range within five degrees from (O,
-0) , nore preferably the range within 20 three degrees from (0, -0) , and
even nore prefesabioedhiecrange: dbtbé Butwocdeqr eageddiom ik spd)itidt is
because when the directional reflection occurs within such a range, a
portion of }tHeedy ghmet hatirhabcelt@r&NCT FomMtPRE SK\AD PHEE BARHS Bl | di ng
arrayed in a row .and havi i.m lar _height a fficiently returned
fo the sky GHOVE Teoomer B0 1t o8 Han ‘the DBECELr FEFATE E5 {  xed to
t he wi ndow werbigrc :indeoBngxanmd e,0)i AsoF desd tandachiceversuah i Ymect i onal

reflection, a portion of a spherical, s%%&_ce Oﬁ a hyperbol oi d surface,
t hr ee- di'menst 6RARTSE PRCUEIEE BUSHHS & ?%HB% HrS%%Y5E¥8?%ﬁf¥ﬁ%QUare
pyram d, ang.g,&ldcilial €oneel Sidreherablyrdsed; Jhenkicghti hatiis inci dent

inadirection (0, 0) ( -90 < 0 < 900) SP253817W00 can be reflected in a
direction (To{S®) HigE.<3Gand 90, Hogexet) owvh@D)thependi Aghonritstshape .

O, preferab a _cyl.indri.cal . body that. [ i jrecti is used.
The [loht CRarEe THAGanE T h s < SoCEBat e oy e S s he
S5refl ect ed hawtden dideeffi one (£05s -kl )z (1@ c€eBoas O00)1 ddepanding dn an
inclination angle of the cylindrical body, Preferably, the incident
| i ght i1 di Peeerenall yhrefisceeert 94 AP chei vpebedr Tha RfIPPRAaCHidect i on
which is in Vi ¢Lni ty. of e.dh¥ect] f l.ect L0 t her 10
wor ds, the %:I]lt'l?egcltli g%n%%%tn%éi tragf I gé():ti %\d%;&%hgﬁﬁéﬁ{ ,%fh\fa\/ﬁ%i %h ﬁ%tsé%e(gn

i nci dent oncdine:dmnoddetkod ssul f adef Hledtad Hebi' ncitencacdeglhetf8; 4)) , is

preferably in the vicinity of (0, .. The reason js. that when the optical
film1is affiet £4°F ‘él%? ﬁES&Fﬁﬁ%é?niﬁf ilfleclaznl%gﬁ%énﬁgﬁ‘ﬁrﬂ%ﬂ of the
light incidgm tfeomhdbe hhensky st Sotalt s Ragk-tovar dekfiesSky. akereia, the
term"vicinity" inplies that a deviation in the direction of the

di rect ilénal ag éf-éct i Bt FSrpréfarablyny 116 5 tdegl SR BrEL pF et Xt abl y
W thin 3 deg&&?%haer&qg%_%% l@@%%@{@é erabby ¥kt hidd r2degheteBhaet ting the

direction of the directiona
the direction of regular reflection and at that time an

or a

intensity of reflection is sufficiently strong compared to
an intensity of diffuse reflection having no directivity.
20 Light that is directionally reflected is preferably the
light within a wavelength bandwidth of 400 nm or longer and
2100 nm or shorter. The reason for this is that $0% or more
of the solar energy is included in this region. However, the
light of the wavelength bandwidth of 2100 nm or more may be
25 reflected. A ratio of transmittance for a wavelength of 500
nm with regpect to transmittance for a wavelength of 100C nm
is preferably 1.8 or less, more preferably 1.6 or less, and
even more preferably 1.4 or less. When it has wavelength
selectivity, the vigible light passes through it and is then
30 absorbedbythe indoor floor, resulting inheat beinggenerated.

When the film of the present invention is applied teo a window
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20 reflection to the above-nentioned range, when the optical film1is
affixed to the wi ndow nenber 10, the optical film21l can efficiently cause
the light incident fromthe sky to turn back toward the sky. Mreover, in a
case where an infrared-light emtting unit and a light receiving unit |ike
an infrared sensor 25 or an infrared i magi ng are | ocat 823 HE8MC t o each
other, the direction of retroreflection has to be set aligned with the

i nci dent direction. However, when sensing in a specific direction is not
necessary as in the enbodi nents of the present invention, those directions
may be set #pt-rsowexactise alkhgredi 3G Wiridbieachuok hey glikenyabtietef the
transmttance i mage visibility for a 5P253817W00 D65 |ight source is

pref erably B88-tomansé,- nore preferably 50 or nore, and even nore preferably
70 or nore when an al f i f.Qr When t he
val ue of the transn%ggkgn ?%agelg|%$%§¥$?%%?é %Q%E%ﬁgggggyE?he ge

transm ssi amplgmgericends the appeaapﬁﬂQHﬂmaieémhentral|s BEferambee and | ess

than 50, there is no ﬁroblen1|n dai | |V|ng t ough %gqen%iqg?on bri ght ness
on the GutSTHECWREN-HE TFEU50 BF 1 Wor® LoHd - PES P & W' 9%ct i on
pattern i s concerhiyng .00l y 195 4 abbest<as<verydr haht segeldant source,
10 but the outside scenery Is clearly visible. Wen it is 75 or nore, the

di ffracti oncpaddermel 8.88arcel y Cb@ﬂdbandn@) 290 tiovat Df2éttheavalaiex! of the

transmttance i na |b|||t asure <usi tical, co f 0 125 mMm
0.5 nm 1. 0" & &%% a%l %%%e |veE§ i 6r%fer 5 anf?% g?g - nore 15

preferably 230 arg nore, and even nore preferably 350 or nore. V%en t he

total of the values of the transm ssion_inmage VISIbI|It is |ess than 170,
the trafsni ssi on ivfegecpehes! {blappéar b &RQV%%%t@? 529586+ nore and

less than 230, Lhare | s ha ool e dal Ly LiuLng thoyahglepsog ng on 20

bri ght ness on the outsi re and | ess than 350, the
diffracti orﬁ‘lplas{ tier petsusorcRrnt e orfl Vhﬁolrlﬁﬁi @bPéCJtS dsverythiight as a

| i ght sourc t the outside s ener | ear | i is 350 or
et?ef rs;, ke reLurn eg t¥1e eg& o\f éfng WISH l’E

nore, the df ¢t Fah pattern s Scarce y concer ni ng. el n, the val ues of
the 25 transgi S&i00:i1Wages ¥f 8ikid tbyheerendmassmiest: basedrm@p]&ﬁ:aml% by
using | CM 1T nmanufactured by Suga Test_Instruments Co. Lt?lﬁée The

i nci dedde sti¥adevbahbt R W%Tecéfs $335H 1Y Fogra srefetaly © i i dence
surface 51 fﬁ%tgme B%ilgiSuLf age. B2 of-iheLeRld cab-fid Ml havean extent of

snoot hness at does 30 not decrease the transm ssion inmage visibility.
Speci fi cal | §ireartan tfmeticdiveset icowghmeddeRpiof ishen hbpdehen stk f ace 51
SP253817V\00015 (6, -0). Thevicinity preferably refers tothe range within
five degrees from (8, -¢), more preferably the range within
20 three degrees from (8, -¢), and even more preferably the range

within two degreeg from (0, -¢). It is because when the

directional reflection occurs within such a range, a portion
of the light that has entered, fromthe sky, into eachbuilding
arrayed in a row and having similar heights can be efficiently
25 returned to the sky above the other buildings when the optical
film 1 is affixed to the window member 10. For example, in
order to achieve such directicnal reflection, a portion of
a spherical surface or a hyperboloid surface, or a
three-dimensional structure, such as a triangular pyramid,

30 a sguare pyramid, and a circular cone is preferably used. The

light that is incident in a direction (8, ¢) (-90° < ¢ < 20°}
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and the exit surface S2 is 0.08 imor |less, preferably 0.06 .1. mor |ess,
and even nore preferably 0.04 jimor less. The arithmetic nmean roughness Ra
is calculated as a roughness paraneter by neasuring the surface roughness
of the incidence 5 surface, and acquiring a roughness curve from

t wo-di nensional profile curve. The neasurenent conditi$HE3EUHOOM to JI G
B0601: 2001. A neasuring instrunent and neasurenent conditions are |isted
bel ow. Measuring instrunment: Fully-automatic mcrofigure nmeasuring

i nstrunment Surf corder 10 ET4000A (Gsaka | aboratory Ltd.) Xc = 0.8 mm

Eval uati on J.engthyof Jandtiaf § .2 d0aka sedpldng (bntepyal 500, 5 gdom
15Herei nafter, the first optical |ayer 4, the second optical |ayers, and
t he transfl<ept ¢ ¥& )| dpremdd natvircht comard t uls . thre fepeibddla Flncr Wil be

described 1408 0r A8l ndd b5y ORLLGR): Ay et secopdh opti ¢alacl ayer) The

. . 'b )

first opt|c§1_layer s a layer to support andprotect 20

thetransf| et ijvelayer 3ih ofhexamplce ichor@xanpl@gothe  ir stloptarcak | ayer 4
is fornmed of a layer containing a resin as a main conponent fromthe

vi ewpoi At Gfefilpsareti Hy Tl i brfiish t'§% hé%dtﬂi“c%ﬁOf? IS0 1. ASRFEHg ot h

principal sy faces 9finthechi £:5410RH Gle kLayehadichorpexanpl e, one surface
is a snooth 25 surface, and the other is a concave-convex surface (first

surface). The tra&msfeeebive tlayemcddentf dipBl df €hesEomy@leyconvex
surface. The.second ppLiGale LAYEL, P digu: | AY M al P A QLPGH ERE  hansT] ective
ayer 3 by ‘enclosing the first surface
the vicinity of the direction of retroreflection. In other
10 words, the direction cf the reflection of the light, which
has been incident on the incidence surface S1 at the incidence
angle (B, &), is preferably in the vicinity of (6, ¢). The
reason is that when the optical £ilm 1 is affixed to the window
member 10, it can cause a portion of the light incident from
15 the sky to turn back toward the sky. Herein, the term
"vicinity" implies that a deviation in the direction of the
directicnal reflection is preferably within & degrees, more
preferably within 3 degrees, and even more preferably within
2 degrees. By setting the direction of the directional
20 reflectiontothe above-mentioned range, when theoptical film
1 is affixed to the window member 10, the optical film 1 can
efficiently cause the light incident from the sky to turn back
toward the sky. Moreover, in a case where an infrared-light
emittingunit andalight receivingunit like aninfrared gengor
25 or an infrared imaging are located adjacent to each other,
the direction of retroreflection has to be set aligned with
the incident direction. However, when sensing in a specific
direction is not necessary as in the embodiments of the present
invention, those directions may be get not so exactly aligned
30 with each other.

The value of the transmittance image visibility for a
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30(concave-convex surface) of the first optical |ayer 4 on which the
transflective layer 3 is fornmed. For exanple, the second SP253817W00
optical layer 5 is formed of, for exanple, a |ayer containing a resin as a
mai n conponent fromthe viewpoint of inparting flexibility to the optical
film21. Anong both principal surfaces of the second optpxeEdsil7ayec 5 , for
exanple , one surface 5 is a snooth surface, and the other is a
concave-convex surface (second surface). The concave-convex surface of the
first optical layer 4 and the concave-convex surface of the second optical
layer 5 aredeversedsi@reach: @hheerkPlf TONGARTEONVEX: Ietatdam.1y10For
exanpl e, the concave-convex surface of the first optical layer 4 is fornmed
by a pl urali%gr eprst rarst &y es npgetiadieried Lynkl 8 MRS Oidl B) oR5i&ped. For
exanpl e, the_concaye:conve rf nd [ is fornmed
by a plurafFF% 8% éf?d@?d?%s g‘%ﬁ?cﬁé?%ygﬁgggfheﬁgggngﬁ%;k%%ﬁgf?ayed (See
Figs. 3 andt) crihemstsichutesgdoriigintinecti tst lepticadn [y,erthd and t he
structures Sc in the second optical layer 5 are different only in that the

concaveScofERSFEFEEPBNITRIF Vil sedO ABRSHHI PigisEet he RS cr pt G wil | be

nmade On|Y_QQQHEI@Q@ﬁﬁE&QQHH&@§56?tQﬁﬂkb?S&ﬂf%EoB@EﬁQﬁidh@Yfﬁjﬁdm%O In the
optical film1l, a pitch P of the structures 4c is preferably 5 mmor nore

and 5 nm ortHoesd, dapeedprefer dblighsngarorn nbke AHdEUdess Wi 256-5mm  and

even nore preferably 2 .mor, nore and 2 .0 : en _the pitch of
t he structuﬁ%§m430i§ F%gsf?%%hugﬂ%#%"ﬁ%ﬁsd ?F??ggf%gﬁ%ﬂa¥%%%g€ t he

struct ures 2hAgninberra West kadishapess sory todighdi £4 & dulghttapwolt=ai n desi red
directional reflection, On the other hand, when the pitch of the structures

4c excédds Bim"rg ABEESSArSFIIITH CFi EKRRELY A1 e IHER edsed i/
consi der at | oN okt NenShaRe AL LBe SlfubluLgS:derdogdednborobial nat he

directional reflection. 30 Therefore, the filmloses its flexibility and
the fil miscaidif ieduktet vabeeafdf xawe ttoraasmiigicdnbodymadre vissitiie twi ndow

SP253817W)00 nenber. 10 or the like. reo : en t itc f _structures
ha is set tGBEEYE sb¥ﬁﬁﬁj§%8pﬁ%??ffﬁ%RFl%gﬁﬁfV¥$§%%r£ﬁ?ﬁ%?egsggThand

rol | -to-roldngrenuf aet urkBgetsidacy lid arederbesyl t70got Mmdaat Chncrype

producti on beconin% unnecessary . In order to apply 5 an optical device of
the préSentPiafraRPilgn 1 CBUTPEF N Fear BPES HFEH eZePavi tFdwe T tHe Sopt i call

devi ce needg tohe seyeLal FBLLLS, N dLngt BnAecQhdhnglyon thedeol | -to-rol |

manuf acturing 1s nore suitable than batch type production. In addition,
when the pitichinisisgtis depe 20ap.1Moor tivoteaantit0i@00inpweoter@sso t he
prOdUCtIVItggégg;ebhgggg ?S'When it 18 170 or more and less than 230,
there is no problem in daily living though depending on
20 brightness on the outside. When it is 230 or more and less
than 350, the diffraction pattern is concerning only for an
object as very bright as a light source, but the outside scenery
is clearly visible. When it is 350 or more, the diffraction
pattern is scarcely concerning. Herein, the values of the
25 transmission imagevisibility were measuredbasedon JISK71G65
by using ICM- 1T manufactured by Suga Test Instruments Co. Ltd.
The incidence surface S1 of the optical film 1, ox
preferably the incidence surface 51 and the exit surface S2
of the optical film 1 have an extent of smoothness that does

30 notdecreasethetransmisgionimagevigibility. Specifically,

an arithmetic mean roughness Ra of the incidence surface S1
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The shape of the structures 4c formed on the surface of the first optical

| ayer 4 may not be limted to one kind. The structures 4c of different

ki nds of shapes can be fornmed on the surface of the first optical |ayer 4.
When the 15 structures 4c of different kinds of shapes are fornmed on the
surface, a given pattern formed by the structures 4c ofrobtéerwaito ki nds of
shapes nmay be periodically repeated. Mreover, the plural kinds of
structures 4c naybe forned at random (aperi odi cally) depending on the
desired 20 characteristic. Figs. 3A to 3C are perspective views

| |1 ustrating, exanplese ol iNe Skhuctur a5 (0r gBdiddy thefirabippt igpl |ayer.
The structures 4c are concave portions having a cylindrical shape that
extends in onedileesti and evneh the e prieddriabal 2504%timucttudess4c Hree arrayed
gne- di mensi onalivalong.gne difeelion. [he.shane-ah Lbe,tianshisel ive Tayer
3 may be simTar to t he®surface s ape of the structures 4c cause the
transfl ect iyerdnayter Sy neadeposy e onridre sbugictenesfdthe BExaigdes of the

shape of the structure 4c include a prism 30 shaﬁ_g illustrated in Fig. 3A
a shape 5 n S @i A TTHeS 6 BOPTHIRGH SHr e Fotfided t48 - FHPeRT vt in Fig.

33, a reversg, ¢ SR2538LIW00,d e GillealonghapRak L sist ratedh nh Bl g253C, and
reverse shdpes of those. Here, the term"lenticular shape" represents a
shape whose2@iOis-096ct | Hrmpespendl culsgrurena aindgesd$yeensinta convex portion
has an arc shacgiec,. an al rm;t ?&g% shﬁp‘g, angelliptic 5 arc shape, an al nost
elliptic arcoShaps "apar AbSITE Rhaps, or an- Al Hbst Paraboli¢ shape.

Accor di ngl yruB e \ucResk 6 almishape gus eimielsude dgi ihddianreantsuud asr&rape.
Therefore, the ridge |line portion has an Ras illustrated in Fig. 32.

Pref era y, BB ¢ dORPP2 LRBOFAEPHY 0ftdhe pitch P of the 10 structures 4c
to a curvature r @i us I}B I.s 7%or less, more preferably 5%or |ess, and
even nore preferably §°o or less. The shape of the structures 4c nay not be
limted to the slfapésaclhpbustieaged: iv ¥igs. 3A to 3C and the reverse shapes
of those, but be any one of a toroidal shape, a hyperbolic cylindrical 15
shape, a ellipti (?U(’E?Ifﬁnﬁrr:’cal shape, a polygonal cylindrical shape, and a

free curve shapepMareaugl inkhenapexa0f ¢ ke pri smshape and the apex of the
| enti cul ar shape nmay have a pol ygonal shape (for exanple, pentagon) . Wen

the strifcture 4c Heasia2pFrsm Shape: r#n RidiPratPERTafgl €99 BI°YHe prismatic
structure 2 Hedi %}éifos?;éﬂgwh%u%sf%%@ib@qa%wwwnésmls&&pc@e appl i ed

) i
to the w ndo e , e structure 4c preférably has a flat surface or
a curved surfacmthaviingiam ineklhab¢ ofesanglbedfirdbhee apderfromt he

viewpoint of reflecting the light incident fromthe sky so that the |ight
can be returned t'g25% ﬁgtéﬁﬁi '}{;Wé " Stth 5 ST epﬁ%gaisl%%%rted, t he

incident light isyeet:yrdtedhitiadineawdeys BY ad aSleRHEs bR t0dnd gfbegdd on, so
that the incident |ight can be efficiently reflected in the direction of
t he skylevebhd hoeght et tvanhaTeedtidectayere 3 Fas oxarelgr ivd L 19w

reflectance,oand.t he,20ser pLi Al 1J:00t 1 20e Pedii L] ectlyend aver 3
a main compeonent from the viewpoint of imparting flexibility
to the optical film 1. Among both principal surfaces of the
first optical layer 4, for example, cone surface is a smooth
25 surface, and the other is a concave-convex gurface (first
surface). The transflective layer 3 is formed on the
concave-convex surface.
The second optical layer 5 is a layer to protect the
transflective layver 3 by enclosing the first surface

30 {concave-convex gurface) of the first optical layer 4 on which

the transflective layer 3 is formed. For example, the second
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Moreover, as illustrated in Fig. 4A, the shape of the SP253817W00
structure 4c nmay be asymetrical with respect to the perpendicular line 11
which is perpendicular to the incidence surface 51 or the exit surface 52
of the optical film1l. In this case, a principal axis 1, of the structure
4c is inclined 5 fromthe perpendicular line 11 servingras3ialT®i®Erence in a
direction a in which the structures 4c are arranged. Herein, the principal
axis Imof the structure 4c neans a linear |ine passing a mdpoint of the
bottom of the cross-section of the structure and the apex of the structure.
Wen the opthepdal@afetlomd fcsnlf bxeddretdg i ndovenben: 4t afd anged
substantially perpendicularly with respect to the ground, as il|lustrated in
Fig . 43, thegrimeppalmagd SOTPORENE HEast EEt U RIT TS SitnefPHEE T om t he
per pendi cul li.ne .11 rving : ef erence - r side
(ground sidg§e%ﬁbﬁﬁéahﬁﬁdg&ﬁn% %?aﬁoflR§q3in§§?ﬁ?#&§§% raﬁ%lgﬁwfanOM/of
heat t hr oughuaradsdeiwhs skavge cbniaal ilagezene cof exafuipdrenonre sundt sate t he ti e
when the solar altitude is above 45, when the above-nenti oned shape is
adopt ed.® t hES Fi GFCThEET§ 4 ner a6 SEThi S SigHer Carr BE Y 116 it | y
reflected towarshd Re S e) Fi Ufhe 48n2Rded3chitisiidta L%2Mphess 20:d n whi ch
the structures 4c having a prism shape are asymmetric with respect to the
per pendi cul apt1daie 1aver Thenst thre ttgnesvac chavengua fehape’ thlkereadizh t he

pri sm shape_ may be. used.. Nbreover he shape .al y jc with
respect to The Per pehdr cutar T ne-11.-°Fot- exanp é%*§88§§ﬁ2§ cugégiody 25
may have a shapei@symetric with respect to the perpendicular |line 11.

The first optical layer 4 maybe nainly nmade of a resin which exhibits a
smal | décrease i F¥t 6FaFRLEI aSlhts CHGENICTSORY 21 00 THfiF ds ERE shvil 9t

difference b y\@ﬂlzgg& stor ageneh @ﬁg 6180, TdulEs; at, 25Cand Hhesist or age

el astic nodulus at 100C. Specifically, it preferably contains a resin

havi ng a st bs agee-EPE5380TWI00 avdatesd. offo? xx4091Pa Bre |l ess at 25C and a

storage nodulus of 3 x 107 Pa or e at 100C.. .Th irst.optical layer 4 is
pref erabl y e 6 Ghe i v of S g:%%e Soercor?%yo %lnciag'l %a E\é/\}/<)503"rS %r%}%éeii nds of
resins. Mrgpvempiadditiyves smyhe fist Berwiixed H onk -aenessasyally

When it contains a resin, as a main conBonent, whi ch exhibits a snall

decr eas® i natheyed dfager Basti etfotiul udPatSTOTE LSS Aasi ™ t8Raf17%i f f er ence

bet ween theo%%%%s?ﬂ%a?eQS&iaﬁlﬂ%‘él s Atr2ns and;t he, Stoiage shastic modul us
e whe

at 100C, ev a process using heat or a process using a conbination
of heat andlpyessune dsfiardie pel¥onmécktafteconhaveoncawe: cohviekorsur f ace
(first surface) of the i.cal

interface shagé ¢dfi<be I‘é‘ircrsérﬂolﬁig&ysu%%%ﬁ%%?gﬁéiégﬁqﬁqi Eé Q%ﬁi%te%éﬂgteﬁer
hand, when btoGONtidd N & chk@$kB, 48Sof the first optical layer 4.
20 In the optical film 1, a pitch P of the structures 4c
is preferably 5 pm or more and 5 mm or less, more preferably
5 pm or more and less than 250 um, and even more preferably
20pumoermoreand 200 umor less. Whenthepitchof the structures
4c is less than 5 um, it is difficult to process the structures
25 4c¢ into a desired shape, so it is difficult to obtain desired
directional reflection. On the other hand, when the pitch
of the structures 4c¢ exceeds 5 mm, a necessary film thickness
has to be increased in consideration of the shape ¢f the
structures 4c needed to obtain the directional reflection.
30 Therefore, the film loses its flexibility and the film is

difficult to be affixed to a rigid body such as the window

23



15 a main conponent , which exhibits a | arge decrease in the storage

el astic nodulus at 100C and has a |arge difference between the storage

el astic nodul us at 25C and the storage el astic nodulus at 100C, the
designed interface shape is deformed or the optical film1l is likely to
curl. 20Herein, exanples of the process using heat i nckaie3diotWwaddly a
process which directly applies heat to the optical film21 or to constituent
menbers thereof, such as an annealing process, but also a process which
indirectly applies heat by an locally increased tenperature of the surface

of a deposid&fhedb1§ickrarduring. depesiiken wWienaridibitthlon ©rrattnimg curing of
a resin conposition, and a process which indirectly applies heat to the

optical filTebys ant Enbrdased earfsdriat uries bF =i ol i varars Praebieto
energy-ray J rd{ %gi"ilt—'cgnxéf‘le%%'iqﬁfaN%Er?%ﬁLjis %Q@iﬂ%‘?@éd,a%@sﬁyggﬁé’ i mting

t he value_oé?x1 e Storage elastic us to the above nentioned range is
not especi aldneH typd pdodiyct e kéaehiofg theerasiayy .antn cadebé oghttdivned with
any of a SP253817W00Q therngglgstic resin, a thernosetting. . resin, and an

ener gy- Pay 3t rililatiloAeYésFno= tae PrefflisdgraheTelast it Qs of the
first opticaled.ayers 4.6a ha:gonf thorgd:ital sexanphesdkh diesd@idani ng way.

hen meters in length. Accordingly, the roll-to-roll
manufacturing is more suitable than batch type production.
In addition, when the pitch is set to be 20 pm or more and
10 200 um or lessg, the productivity more improves.
The shape of the sgtructures 4c formed on the surface
of the first optical layer 4 may not be limited to cone kind.
The structures 4c¢ of different kinds of shapes can be formed
on the surface of the first optical layer 4. When the
15  structures 4c of different kinds of shapes are formed on the
surface, a given pattern formed by the structures 4c of
different kinds of shapes may be periodically repeated.
Moreover, the plural kinds of structures 4c may be formed at
random (aperiodically) depending on the desired
20 characteristic.
Figs. 3A to 3C are perspective views illustrating
examples cf the structures formed in the first optical layer.
The structures 4c are concave portions having a cylindrical
shape that extends in one direction, and the cylindrical
25 structures 4c are arrayed one-dimensionally along one
direction. The shape of the transflective layer 3 may be
similar to the surface shape of the structures 4c because the
transflective layer 3 is depcsited on the structures 4c.
Examples of the shape of the structure 4c include a prism
30 shape illustrated in Fig. 3A, a shape in which ridge lines

of a prism are rounded as illustrated in Fig. 3B, a reverse
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5.the surface of the first optical |ayer 4 has been exposed, the storage

el astic nodul us of the exposed surface can be confirned by neasurenent
using a mcro-hardness tester. Mreover, when the first base 4a or the |ike
is formed on the surface of the first optical layer 4, after the first base
10 4a or the like is peeled off so that the surface ofsphe3diTwioopti cal

| ayer 4 is exposed, the storage el astic nodulus of the exposed surface is
nmeasuredwi th the m cro-hardness tester. Regar di ng a net hod of
suppressing the decrease in the elastic nodulus at a high tenperature, in
the case of;dsiing 125 thept hernprh-askiacik esign, za, metdedvelsadiusidng the

| ength and kind of a side chain can be used. Further, in the cases of using
t he t her noset £hage r edliereard ettt e e ii-qudy Ti eadi ata9rois Sees e f s hfet hod of
adj usting the nu 0 0ss- LIkl i .0 I ucture of
a cross-liHﬁ?ﬁﬁa%ggé?i%?g%%%§§%£%%ﬁ€%% .:£%§é€g?§§$?1g%(gfgfg%gg%é that the
char act er i spdxx rcefjtiacednasrd ehapesi ambentcat dsncehacepabnedbyighie
structural change. For exanple,_ for sone kinds of cross-ELnkin agents,

their elPast3¥%C FHAEPus?} fcrEsses! ey BECoRBaFFadt PEI26P 1t hey &t nk

greatly at & t8Meralurgak-Bnbhec Viicidi tyaetothens0pm 2% hiempenatiure so that
the filmis likely to curve or curl. Accordingly, i1t is preferable that the
ki nd of theslarosss iinkindedgenttles lappioplbat etapsel Ebevdiareortdieng to the

desired characterji.stic. Wien the first_ opti.cal | r.4 contajhs a
crystalline E%&fﬁﬁépo§§?8Pi% Sé§1§§§ﬁiHlégﬁﬁgﬁgﬁﬁ,l?tﬁ} 'S?gTerable t hat
the first optdtadadigyel 4a€00tRIMNS, @S ddtE dTeifn caanponenty o:SR2E3817W00 a

resin that has aglass transitionpoint higher than the highest t enperat ure
i n t he Aanut @t HRE fFoEess, SHRE &5 BrPdvE Bnald "Feffed8®Si M"YMfe storage

el astic modulus, A, theshighests t eARSIALUNES Nyt B FROUS a6t WL WL pr ocess. | f
such a resin 5 1s used that has a glass transition poi'nt wthin the range

of from t helhrmehmtemferiat sreuotuRsSCiormdy gheet bintechigiést shargrerature in

t hemanuf act ngpr Qcess aqr. | ower exhibits a | arge decr.ease. in the
st or age el aﬁ#%%ﬁ%%ﬂ %ﬁgﬁh&%%e%g?négﬁlﬁejf% Ur'e ?%a]?%sé Or?a%tlﬁsaec’t uring

process, thsudesi gRedd«deala t0rbhtigl facsshape deaiditfil eyl indoi ba
mai nt ai ned t hrough the manufacturing process. VWen_ the first optical

| ayer 4ScontZaify a Honrrifstyal 1ide pdi §iere nmatt hgomad aY mef i tohponent, it
| s pref erablg, dhaln 4 e dd Sl-APLACAL | AL A COND 5o B8 B fLeomPONent

a 15 resin t has a nelting poin i gher than the highest tenperature in
t he manuf acthepagnproeessx ahdhexhitiitcs larsstalde dec hease palydmeaslt or age

el astic nodul us at_ t he hi ghest t erature in_the manufactuyri process. |If
such a resi%‘?%e 358& AT has pée_ngrﬁ‘ngf)fl g porT _t\%lmet%?rrlu‘?t e T ﬁgggsofafromthe
20 room tenperat Uhgo0f 225G, Or: thirgberaip 4 hershighestsdampesat st the

manuf acturing process or lower and exhibits a | arge decrease in the storage

el asti @orodddt Gs . dtort ¢reanilghest’ -t efper shard Mustule dfahtitadturPhgl §5% ocess,

the designeg, ideal,;Labe" harseShape ot dibhieull 40 he-1ehpigined 4 hrough

flat surface or a curved surface having an inclinaticon angle
of 45° or more from the viewpoint of reflecting the light
incident from the skv so that the light can be returned to
25 the sky. When such a structure is adopted, the incident light
is returned to the gky by a single time of reflection, so that
the incident light can be efficientliy reflected in the
direction of the sky even though the transflective layer 2
has a relatively low reflectance, and the absorption of light
30 by the transflective layer 3 can be reduced.

Moreover, as illustrated in Fig. 42, the shape of the
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25 manuf acturing process. Herein, the highest tenperature in the
manuf acturing process neans the highest tenperature of the concave-convex
surface (first surface) of the first optical layer 4 in the nmanufacturing
process. It is preferable that the second 30 optical layer 5 satisfies a
nunerical value range of the storage el astic nodul us nept% e CESove and
the tenperature range of SP253817W)00 the glass transition point. That is,
at |east one of the first optical |ayer 4 and the second optical |ayer 5
preferably contains a resin whose elastic storage nodulus is 3 x 109 Pa or

|l ess at 25GtAhe 5o @aselyi Bet Aafmbdterrmmnutacthuriepgeof thecraptical filml
by the roll-to-roll process is possible because the flexibility can be

i npart ed t oarREnsHAGAr a1 vat chHe Pobrr et uf 16f 125 CEENE  exanypl e,
the first bgﬁeﬁ d S hase. .5 e .ency. ardin
the shape of 't aéé%bgge?ég%fei %r%n&)gﬁsape |%s(,E %?e e:Ea\éI ?ﬁgg%%itagggﬁr%m ?ﬁg ’

Vi ewpoi nt ofhiigrpakti ngprhecfpaeXkiokikiltyof ohthe opttivcal 44 iibmiglingd t he shape
may not be limted theretq, As the material of the fir?t base 4a and the

second Pase B 5 FEXRAPFECUEE el 1k nowiC Pt Yher fat&r PAF™4% Yarf be used.

Exanpl es of gf:ne- el - known; pokyae: ARterkal4d Bekudedhnbjeacetyd-Li6l | ul ose
(TAC), polyester (TPEE), polyethylene terephthalate (PET), polyimde (Pl),

pol yam de (%) prarafbd. 3polyeét il Ere stREFLuagrid meapasi alnpar yeltifer
sul fone, pol ysul fone, ; pol yor gpyl ene (PP}, diacetyl . celluliose, ¢ 20, pol yvi nyl
chl ori de, d%rfi esin %ﬁﬁ%ﬁ%, po ycarbonéfe ?%C%, epoxy resin, urea resin,
ur et hane resimictantg: reliarhBeaf€sidt, the structure. When the optical
10 filmlisaffixedtothewindowmember 10 arrangedsubstantially
perpendicularly with respect to the ground, as illustrated
in Fig. 4B, theprincipal axis 1, 0f the structure 4c is inclined
from the perpendicular line 1, serving as a reference so as
to face a lower side {(ground side) of the window member 10.
15 Since, in general, an inflow of heat through a window is large
in a time zone of afternoon and at the time when the sclar
altitude igabove 45°, when the above-mentioned shape ig adopted,
the light that isg incident at this angle can be efficiently
reflected toward the gky. Figs. 4Aand 4B illustrate examples
20 inwhich the structures 4c having & prism shape are asymmetric
with respect to the perpendicular line 1:. The structures
4c having a shape other than the prism shape may be used.
Moreover, the shape may algo be asymmetric with respect to
the perpendicular line 1;. For example, a corner cube body
25 may have a shape asymmetric with respect to the perpendicular
line 1.

The first optical layer 4 may be mainly made of a resin
which exhibits a small decrease in storage elastic modulus
at 100°C and has a small difference between the storage elastic

30 modulus at 25°C and the storage elastic modulus at 100°C.

Specifically, it preferably containg a resin having a storage
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etc. However, it is not particularly limted to these materials. The

t hi ckness of the first base 4a and the second base 5a is not especially
limted, but it is preferably within 25 the range of 38 jimo 100 [tm from
t he viewpoi nt of productivity. The first base 4a and the second base 5a
preferably transmt an energy ray. This reason is thatSP343dtMé&dfect to the
energy-ray curable resin interposed between the first base 4a and the
transflective | ayer 3 or between the second base 30 5a and the
transflective | ayer 3, as described bel ow, the energy-ray curable resin can

be cured by,d#nadi aked wiitd? bhesr SR223817OQ0 ereugyLbayyd mymilhe side
where the first base 4a or the second base 5a is disposed. The first

optical |aysr 34<dfd PheosecondabptilCal ITpef 15=hali: 15%n3paPrEey 5f or
exanpl e. e Jddsk10PhLaalod YRk dnd ANd.LhR Seeand, epbical dayer S are

obt ai ned, for exanp y curing a resin conposition. As the resin

conposi t i omomkenergyreaynsur abkeoresi rddht the s gayireddidhneringhtedor an

el ectronic beam or thernosetting resin which is cured by heat is

pref erabl y UséFErEEAThe vi ewpoi nt of the ease of 10 manufacturing. As the

energy-ray curabl@ehest Neo PN0L Qr esksh, rasia wearmpesinbbesmmhivgiidns cured by
light is preferably used, but an ultraviolet-ray curable resin conposition
which is cursdibysan sma¥adesirepsealn itenpserpreferatily USe Ui resin

conposition further _contain. a_compound havi riG..acid, a
conpound héVﬁﬁé @ﬂ% 1 @ %ﬂﬁé} gé%ge%?%%é#é%gﬁgeﬁg§%%%tggg ?2%%%%8%@ fromthe
vi ewpoi nt afoRNhanst g t he.adhesicorabetamwean itthecdirisd aoptdacal dwayer 4 and
the second optical |ayer 5, or between the first oﬁtical Igyer,4 and t he

t ransf Iéct i e &y BrC8=SAsHt Hed 6o hd® HalvA T 2050 R8s phor e Kei & (met h)

acryl ate hayi 9, PRRSBERRELGr8GED dise pSethhla £XaPEe: condaps ef@tall y (neth)
acrylic nononer or oligoner that has phosphoric acid in a functional group

can be usedsursaehéf conpountiaday Phgheudais erakdal 1t A)acksimf%e havi ng
succini c acid 1,5 used,f.or exanpl e eagglplb%frﬁé??éé’irfé@gégs@&{iyj!é.blcl)ZS nonomer
1 ON

. the degligned int g
or ol i goner-Whi*6A~RAES" stuccini G acidin afunc al group can be “used. As

t he conpoungs hiaviirg bot yiid aptrene hatdet ilacrid ateerthdwvisng besimolact one can
be used for exanple, and preferabl c%égic nmonaqner. or oner that

(et B)a ol i
has butdfr o|%@bﬁﬁéoméla?%n%?6%_3#*%%&73& &R SBE'TSER"3OTHYE T ol et - ray
curabl e esin, GOMPASHLEAR LOMAESna tll SXAIRLE aiETRLBYAET M Bl

Furt her nor e,
the storage elastic modulus at 25°C and the storage elastic

modulug at 100°C, the designed interface shape is deformed
or the optical film 1 is likely to curl.

20 Herein, examples of the process using heat include not
only a process which directly applies heat to the optical film
1 or to constituent members thereof, such as an annealing
process, but also a process which indirectly applies heat by
an locally increased temperature of the surface of a deposited

25 film during deposition of a thin f£ilm or during curing of a
resin composition, and a process which indirectly applies heat
to the optical film by an increased temperature of a mold
attributable to energy-ray irrvadiation thereto. Morecover,
the effect achievedbylimiting thevalue of the storageelastic

30 medulus to the above menticned range is not especially limited

by the kind of the resin, and can be obtained with any of a
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SP253817W)00 ul traviolet-ray curable resin conposition may further contain
a light stabilizer, a flanme retardant, a |eveling agent, and an
anti-oxidant, etc. if necessary. Preferably, a nononer and/or oligoner
having two or nore 5 of (nmeth)acryloyl groups is used as the acryl ate.
Exanpl es of such a nmononer and/or oligonmer include urethapes{meidy acryl ate,
epoxy (neth)acrylate, polyester (neth)acrylate, polyol (neth)acrylate,

pol yet her (nmeth)acrylate, and nelam ne (neth)acrylate. Herein, the 10 term
"(meth)acryl oyl group” inplies any of an acryloyl group and a mnethacryl oyl

group. The Eﬁéfﬂéb%@s%gg%és Ysed therehboi APld €8 san MleCil enbay) ngs-a

nol ecul ar wel ght “of or nore to 60000 or | ess. A photopol ynerization
initiator useddiertd camebenl5 sel ected, as appropriate, from anong

wel | - known naterhvls. As_exa aggsconxﬂﬁglme%kiﬁpg$gsgat EkgrslaQSPZOphenone
derivati ves, ace{gﬁhﬁ% e uérrvat FVES Al Rr dqui nond" d&ri'vati Ves, etc. can

be used al onez0r bk nt-EGFBIREL | O ARrpIeUNn ehet hel photopakyneriizat i on
initiator mxed is 20 preferably 0.1% by nmass or nore_and 10% by mass or

| ess of & hetloldurfesnt eft the fLitRd APSGAPLI S2Ye8 st tHidn PECTOEBYC i,

phot 0- cur abLld ty. d.8 Jeedyaed sonbhglud tod $Hl0LQULEAPLE, E0Le | NdUSE i al
production fromthe practical point of view. t he ot her %and, I f the
anount exceedst i¥%bpymasssuannedoru2hd ends dro-hemdnass ntasfeornmed coati ng

when an amount of light emtted fqor the irradiation.is. insufficient.

Her ei n, theM?%‘?%amso%Fﬁnctgqrﬁ %ﬁf“%‘?ﬁlei e’ A FEE Shéfit SIS PPt S ng the
hard-coat | ayefad? &f tae being iieda Speeificalider the sobbd wont ent

i ncl udes, for exanple, the 30 acrylate, the photopol ynerization initiator,

etc. Prief erabloy, thdd ikesia Irslesueht £ prbperiie shatage SP2bssimmin0
Strvcture Caf Bt RRUBLEHTE] LU an uBell S e I patatbay of the
Vi nyl - basedtresksahs epbxye basedstuesd njtlathberlnoplhstiteseseseret c., can
be used as long as , )
Regarding a method of suppressing the decrease in the
elastic modulus at a high temperature, in the case of using
15 the thermoplastic resin, a method of adjusting the length and
kind of a side chain can be used. Further, in the cases of
using the thermogetting resin and the energy-ray irradiation
resin, amethod of adjusting the number of cross-linking points
and the molecular structure of a c¢rosgss-linking material can
20 be used. However, it ig preferable that the characteristic
requiredas the reginmaterial isnot impairedby the structural
change. For example, for some kinds of cross-linking agents,
their elastic modulus increases, they become fragile, or they
shrink greatly at a temperature in the vicinity of the room
25 temperature so that the film is likely to curve or curl.
Accordingly, it is preferable that the kind of the
cross~linking agent ig appropriately selected according to
the desired characteristic.
When the first optical layer 4 contains a crystalline

30 polymer material as a main component, it is preferable that

the first optical layer 4 contains, as the main component,
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5 the resin satisfies the above-described requirenents for the refractive

i ndex. The resin may be m xed with an oligonmer to reduce curing
shrinkage. The resin may further contain polyisocyanate as a curing agent.
In consideration of adhesion with the first 10 optical |layer 4 or the
second optical layer 5 the resin may be further m xedsmiidsisancaocabl e one or
nore of nononers having a hydroxyl group, a carboxyl group and a phosphoric
group; polyols; coupling agents such as carboxylic acid, silane, alum num
and titanium and various chelating agents. 15The resin conposition
preferably fugshernont abng -8 0SS ki BKiREnag8 e rIthapPaid st @ cyclic
cross-linking agent is preferably used as the cross-linking agent. It is
because t hetgmasingtean et muenhbatprobid Wredid, gréaxhybéhanditid it he
storage el asti.c Todylus,at L he. 00 § BIRET AL 620, by, Jsing, Jhe
cross- | i nkinhg agent .l he"s d?age elastic nodulus at t roomtenperature
i s greatly whgngedurthenopis calndfidanut imaypbecose. birift thehso Adwdt it
becones difficult. to manufacture the optical film1l with the roll-to-rol

process> Exahpls€s GRatheseyIdieser 6§§Eig?’ﬁk?1hé°‘5‘d“é:nf“itﬁépu%e Jrmnge
di oxanegl ycol f%'o%c‘t{kﬁé ?‘B?m dglgnreéptc : t%%céﬁ%°8%$ﬁ@§heg!@c?'&)ﬂgqjiieghedst

tricycl odecanedi nmet hano crylate, ethylene oxide-nodifie
i socyanur ateerticacytylratie t et theyd wives toxd ide-orodiefsised I ooy anut atle titisacr yl at e,

and caprol actone-npdified trjs(acryl oxyethyl.) isocyanu e., 30Preferably,
the first ba 3r33%%tcr€ﬁgesl&%§% S‘éggfgggfﬁﬁ% l\ﬁlarfl%(?&vufp%%%%leerlﬁlega% %I ty | ower
t han that ofedd@ dfourst 1:0phieGanSR2ZA38E AW daysr the Glestibaegechnd opti cal

| ayer 5, respectively. For exanple, when the first optical layer 4 is

|
for med Wy usHiRFtre ehapgylfaylEbiFabte GedenmadpEAiagd ur ettt Ayl at e,
the first Qﬁ%ﬁré%‘ﬁ%&é%gﬁ@%g formed by using a resin having 5 water
abli ower "t

vapor pernme Ity an that of the first optical |ayer 4 and being

transm ssive to teneherfgystaypt isuchl s pblyet diptempot erephithial iatee ( PET) .

As a result, diffusion of noisture into the traQs.erctiveaJD?g}r fromthe
an

i nci dence SKRPAKE BF6F the exi PosUrifABE 52 cant be Pédice

deterioratiofe ofi i@tmBhaklca Bt Caycont aioRediha, the 4 rmansf kegponend ayer 3 can
be suppressed. Hence, durability of the optical film 1l canbe inproved.

Mor eové, tIRSattéfaper peRfbabid iRSAHT PENCHalPAG BRE NP EKHESs of 75 pim
s about 10 GIBLAQY (A0Gc B0 RED L L BES BLSLADL Y andbadhGBSt s QN0 the T T st
an optica yer

optical |ayer the secon contains a functional group
havi ng hi ghdgpotarde yin ahd thersoatehswofc sucklasf ahcthenalglgraoup differs
between the first optical ]ayer 4 and the second ophi cal Jayer 5 . Mre

pref er abl y, CHRH AHE S FPst ot CH 29 AYer 2B 4CRRY" t Hé §8EBnT Sitital | ayer

S contain a; phesphord € nganpeawnd 5 g%oﬂ&ﬁWﬂkﬂinm}QﬁEBQQE%@SE@@)Eheﬁnd t he
content of the phosphoric conpound differs between the first optical |ayer

4 and tie secondevpeizahre ayerss or THahdirffereade dhestheceptitentreof t he
phosphoric compound, ReLweep; Ah&, Jddtls QR SR | BV lexhibits a large

decrease in the storage elastic modulus at the highest

temperature in the manufacturing process, the designed ideal

interface shape is difficult to be maintained through the
25 manufacturing process.

Herein, the highest temperature in the manufacturing
process means the highest temperature of the concave-convex
surface (first surface} of the first optical layer 4 in the
manufacturing process. It 1s preferable that the second

30 optical layer5satisfiesanumerical value rangeof the steorage

elastic modulus mentioned above and the temperature range of

29



25 4 and the second optical layer 5 is preferably two or nore tines, nore
preferably five or nore tinmes, and even nore preferably ten or nore tines.
From the viewpoint of giving the optical film1, the wi ndow nenber 10, etc.
a visually attractive design by using 30 at |east one of the first optical
| ayer 4 and the second optical layer 5, it is preferabEe2zEh&at7Wd0thas a
characteristic of SP253817W00 absorbing light in a particular wavel ength
band within the visible range. A pignent dispersed in the resin nay be
either an organic pignment or an inorganic pignent. In particular, an

i norgani c pigaredtsddterdansi eabhypbavt ng hi gh resistance to 5 weather is
preferable. Specific exanples of the pignment include: inorganic pigments
i ncl udi ng zi r conélfgtays ( Go- 1§ﬁ6twn%@§e6hirf9£@$) °r bt a3 eddyicui 38 | ow

(Pr - doped Es?é?‘% o s i %gﬁ%ﬁ %glr 03@ c%%@a?f'ﬁsd&%@,ﬁ'x@?oég Cr- and

W doped Ti 0 rome ‘green ,_ peacock bl ue
10( (CozZn) O( Al £%9 203rorVivet ephal gs ean A (ALp® Grg) 2@3) esdeep hi°ue The

(CoG DA 20308| 02), vanadi um zi rconi um. bl ue doped chrome-tin
pi nk (O™ dop&r CathSne4 t8F 0 dyETEse” %(%? &n“i?épg gﬁ‘z“o? “B%nd

sal monpi nk {Fer daped,12r SEEM s 3BAQN ORI 16 Bh 8RN %hbrﬁéﬂmglw @z0- based
pi gnent and a phthal ocyani ne 15 pignent. (Transflective |ayer) The

transfl ective Impypertedsta tdenppt anshifisinve Fefhectove YeaperatExarl es of the
sem transm ssive reflective layer include a thin netallic layer, a metallic
20 nitride fayer, etc. containi ng a sem conductor material. Judging from
the viewpoi nt of m=nt ekahbest itﬂﬂa fliene Rdjesiarent], cichewceald weteabi ity
i nprovenent, or reliability r{{j)a ovement agai nst ggw ronnent al

I

deteri drat i %ﬁve.ttrqr@pﬁﬁfé%hb FGHE 5ES SRR ALt YT PARS ch THE
above- nenti oped. 1%1‘ Leckbven1Aveh tp%édl §r$t§-@h@a{r§gw1ﬁ@1r?{ I?étnﬁﬁ{)aﬁtﬂl@ﬂ de

| ayer, a nitride |layer, an oxynitride |ayer, or t . Exanpl es
of the netakthé cfﬁl%wté?tllwicvht@ tﬂﬂlﬁghptemfécftiéﬁ\céf wittht pespedte feYtHe: vi si bl e

region and Lhe jnfrared reglon,inglude. mpterial 500938 BLL, gamgpent is a

si ngl e conpodhn
the second base 5a, for example, a well-known polymer material

15 can be used. Examples of the well-known polymer material
include triacetyl cellulose (TAC), polyester (TPEE),
polyethylene terephthalate (PET), polyimide (PI), polvamide
(PA), aramid, polyethylene (PE), acrylic resin, polyether
sulfone, polysulfone, polypropylene (PP), diacetyl cellulose,

20 polyvinyl chloride, acryl resin (PMMA), polycarbonate (PC),
epoxy resin, urea resin, urethane regin, and melamine resin,
etc. However, it ig not particularly limited to these
materials. The thickness of the first base 4a and the second
base 5a is not especially limited, but it is preferably within

25 the range of 38 pum to 100 pm from the viewpoint of productivity.
The first base 4a and the second base 5a preferably transmit
an energy ray. This reason is that, with respect to the
energy-ray curable regin interposed between the first base
43 and the transflective layer 3 or between the second base

30 5a and the transflective layer 3, as described below, the

energy-ray curable resin can be cured by irradiated with the
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30sel ected fromAu, Ag, Cu, Al, N, C, Ti, Pd, Co, Si, Ta, W M, andGe or
an alloy containing two ornore conponents selected SP253817W00 fromthose
Furt her, Ag-basedmaterials, Cu-basedmaterials, A -basedmaterials ,
Si -based materials , or Ge-based nmaterials are preferably used when taking
utility into consideration. Mreover, materials such aspTszantvoNd are
preferably added 5 to the netallic |layer to suppress the corrosion of the
nmetallic |ayer. Yet noreover, exanples of the netallic nitride |ayer
include TiN, CN, and W\ Though the filmthickness of the
transflectiyg.|ayet Canbensali desderanae of r& PALOLNBF @ randedbham or | ess
for 10 exanple, " the thickness is not limted thereto as long as the film
t hi ckness enser €% a saifisprandni ssivity in the visible region and the
near-infrared regi.on._,The term"“semtransn.Ssi vity" I At t the
transnittance i ngllahewg% 1gnot lcraalngaéy%? %‘5%18&%%@o?é?\{r%?%%%r?g%%o%a%%or | ess
is S% 15 orsmre ardnéPireficy €59, cpbefbeablnhel@irot amrieaanda682%or | ess,
nore preferably 15% or nore and 55% or | ess. Mireagver, the term
"t r ansf 1%ect #8@ dhgyepeondspedEat slay $efl 8ER QRS A a¢dr BT WRPEREr aiémi t t ance

in a vavel eagifs ange. of. S00-BM ¢ 00000, NELES - 5% O s, AN O%or | ess,

preferably 10% or nore and 20 60% or | ess, and even nore preferably 15% or
nmore and 558teray-ess; (Eehdei oasof eptdlcals fadngd BygdsigSA andBB are

cross-sectional views to describe an exanpl e.of .the function of an optical
film Herei %,Pe‘f%o% Bedr Pﬁtctihgﬁmlogeﬁgaggirﬁségnw lCc[%I oh Wi ﬁbgn eea)la(tarrpl ein

whi ch the shaper&fethe stisuat BEemi shaprismshaperhavkengaad bnclination
angle of 45. As illustrated in Fig. SA a portion of the [ight L1 out of
t he sunld ghtappeidantingn the oyt iSEr i aylcurable resin, a

photoresist resin composition which is cured by light is
preferably used, but an ultraviolet-ray curable resin
composition which is cured by an ultraviclet ray is most
preferably used. The resin composition may further contain
15 a compound having phosphoric acid, a compound having succinic
acid, and a compound having butyrolactone from the viewpoint
of enhancing the adhesion between the first optical layer 4
and the second optical layer 5, or between the first optical
layer 4 and the transflective layer 3. As the compcund having
20 phosphoricacid, (meth)acrylatehavingphosphoricacidisused
for example, and preferably (meth)acrylic monomer or oligomer
that hasg phosgphoric acid in a functional group can be used.
As the compound having succinic acid, {meth)acrylate having
guccinicacidisusedforexample, andpreferably (meta)acrylic
2%  monomer or oligomer which hasg succinic acid in a functional
group can be used. As the compound having butyrolactone,
(meth)acrylate having butyrolactone can be used for example,
and preferably {(meth)acrylic monomer or oligomer that has
butyrolactone in a functiocnal group can be used.
30 The ultraviolet-ray curable resin composition contains,

for example, (meth)acrylate. Furthermore, the
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is directionally reflected toward the sky in the direction 30 which is

al nost the sane as the reversed direction of the incidence direction, and
the remaining portion of the light SP253817WC)00 L2 passes through the
optical film1. Moreover, as illustrated in Fig. 5B, the light which
has incident on the optical film1l and has been refl ec¢erlsigomdadre surface
of the reflective layer in the transflective layer 5 3 is split into a
conmponent LA which is reflected toward the sky and a conmponent L5 which is
not reflected at a proportion depending on the incidence angle. And, the

conponent hﬁ6Midz%tn%yr&3‘ﬂa;%%%sti@lvxn%ng;asne;i@&yna'fysfdﬁﬂee@&@téiimal ly in a
direction different fromthe incidence direction after it is 10 totally

refl ected at lamhinsexlakie ot wdamnehsesatére: opt featlingepeatamid he air.

When it is assuned that _an incidepnc f the light is a, a refractive
i ndex of tHe firs ?§ﬁﬁﬁ€§r Fg§érl§'ﬁ%§%%¥%§y?eflectance of the transflective
layer 3 is R a matiferxbly, efmd@siler dedlectl dfpmonpanent tkd oronard ot al

i nci dence conponent is represented by the fol] owi ng_expression

1).
X = (sif (45 -(Mgty) 2aCEPSOY 457L0UPS) }%d&?@(dz@w%@)a)qr(ysliaﬁec4sﬁéawl§e + cos (45

- a')) x RZ,gmo(l) é*ﬁﬂgo%eraénaféfrhﬂiééﬂé} ah) ude20Fben peL cent age at which
the incident light 1s reflected to the sky decreases when the percentage of

t he conponeftetls achatlsite, neporef [eetledany itfe  skyliyagreases. An effective
way to inprove the percentage of & ok L8kl ection Le,Lp devise

(meth)acrylate, and melamine (meth)acrylate. Herein, the

10  term " (meth)acryloyl group" implies any of an acryloyl group
and a methacryloyl group. The term "oligomer" used herein
implies a molecule having a molecular weight of 500 or more
to 60000 or less.

A photopolymerization initiator used here can be

15 selected, as appropriate, from among well-known materials.
As examples of the well-known materials, benzophenone
derivatives, acetophenone derivatives, anthraguinone
derivatives, ete¢. can be used alone or in combinaticn. An
ameunt of the photopolymerization initiator mixed is

20 preferably 0.1% by mass or more and 10% by mass or less of
the solid content. I the.amount ig legs than 0.1% by mass,
photo-curability is reduced so that it is not suitable for
industrial production from the practical point of view. On
the other hand, if the amount exceeds 10% by mass, an odor

25 tends to remain in a formed coating when an amcunt of light
emitted for the irradiation is insufficient.
Herein, the term "solid content® implies all components
constituting the hard-coat layer 12 after being cured.
Specifically, the solid content includes, for example, the

30 acrylate, the photopolymerization initiator, etc.

Preferably, the resin has such a property that a
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the shape of transflective layer 3, i.e., the shape of the 25 structure 4c
inthe first optical |ayer 4. For exanple, the shape of structure 4c is
preferably set to a lenticular shape illustrated in Fig. 3C or a
non-symetric shape illustrated in Fig. 4 to inprove the percentage of the
sky reflection. By using such a shape, though it is diftbererdt7damu efl ect
the 30 light in exactly the sane direction as the direction in which the
light is incident but is possible to increase the ratio SP253817W00 of
the light which is reflected to the sky with respect to the light which is
inci dent fromihe AO0R-0f na stENstiralg Wndow reeberustg, dwp. shapes
illustrated in Fig. 3C and Fig. 4 can nore increase a finally reflected
conponent tharedisd istrapé 5Shel¢ustavatred Pl FPplis vl 6ERect 1Y ght two
times (or three or_nore ti . b se the tr |l ectiv € efl ects
the | net dentV Tt G ORIy SRECIAST Bl UCheed S er g™ 6A SREE T, For
exanpl e, whetkirhe at woetknoplieflecidsdn,i stusedeat fod heeretketdanea: of the
transflective layer 3 with respect to 10 a certain wavel ength is assunmed to
be 80% 3 hetlgkyepaf|wdtiaicest HeorePY e altsr bishEs 6436 #viev er M ithen t he
light is reflectgd.Qnlysence, the sky reflectance becones 80% Fig.
7 illustrates a relation anong a ridge line 13 of the structure 4c having a
cylindrical shap&hethesimubddrstmiightilh an odhgbndiet pefddeceeddinght LI, In
the exanple illustrated. in Fig. 7 he.transflective l.ayer 3 is shaped such
hat oyl | ncPPEHI S L Bt SXPRRAIGH SRecars SR argate

one- di mensi prakl ygaddayed. hrederakinctibe optadtakibhlvadh dheettianal |y

reflects a portion of the Iight LI, out of the ,
19 coptical layver 4 or the second optical layer 5, the resin may

e further mixed with suitable cone or more of monomers having
a hydroxyl group, & carboxyl group and a phosphoric group;
polyols; coupling agents such as carboxylic acid, silane,
aluminum and titanium; and various chelating agents.

15 The resin composition preferably further contains a
cross-linking agent. In particular, a cyclic cross-linking
agent is preferably used as the cross-linking agent. It is
because the regin can be made heatproof without greatly
changing the storage elastic modulus at the room temperature

20 by using the cross-linking agent. If the storage elastic
modulus at the room temperature isgreatly changed, theoptical
film 1 may become brittle so that it becomes difficult to
manufacture the optical film 1 with the roll-to-roll process.
Examples of the cyclic cross-linking agent include

25 dioxaneglycocl diacrylate, tricyclodecanedimethanol
diacrylate, tricyclodecanedimethanol dimethacrylate,
ethylene cxide-modified isocyanurate diacrylate, ethylene
oxide-modified isoccyanurate triacrylate, and
caprolactone-modified tris(acryloxyethyl) isccyanurate.

30 Preferably, the firgst base 4a or the second base 5a has

water vapor permeability lower than that of the first optical
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20 light L incident on the incidence surface 51 at an incidence angle (0,
[)), in adirection (0o, -0 (0 O < 90) and transmts the remaining portion
of the light L2. It is because the incident light L can be reflected in the
direction of the sky when such a relation is satisfied. Herein, 0: an angle
formed 25 by a perpendicular line 11 perpendicul ar to ghesisciwiernce surface
Si and the incident light L or the reflected light LI. 4): an angle forned
by a linear line 12 in the incidence surface Si which is orthogonal to the
ridge line 13 of the cylindrical structure 4c, and a conmponent of the

i nci dent |ight.,3Q Ierorchtehge&@ﬁae%é@ﬂcam ahtyekl spr 919@?&@91@@13} herbpci dence
surface Si. reover, the angle that is rotated clockw se fromthe
SP283817WDOﬂﬁuaﬂsendhculahEIih@ﬂ1@p¢SCééfl®E@r&%1E+@brmaﬁdbfhéﬂaﬁgle 0 that
is rotated gount er cl ockwi se.i.s def.i ne Th n is
rotated cl ockwi 86" ?¥Oﬁ?¥hé”FP%Sa§&ﬁ|ﬁeg&€§| g ?%%g %ggyiaéé élthe angl e
(1) that lSfiﬁgﬁﬂba@ecmgni@rpﬁgﬂuﬁ@m1§e55rm§ddﬁy|uﬁmmgas +45:in[Wpparat us for
manuf acturing optical filnj is a schematic diagram

i |l ustr&i e tet @%E%IP@fWa@éﬁéFYd@Wﬁéntf%ﬁﬂ SRehpparat dd 186 H%:a’rﬁﬁjact uring

the opticalyfilmaccor dingyt o-the.fddiste epbodiment-gf the Rhssents

i nventi on. ustrated In Fig. 8 the manufacturing apparatus
i ncl udes | amnattviehkstdde@dnithad2zte PRI .deArdl red4B]t anidgpbicatdion device
45, and an irradiation device ate oIIs §%and 42 are

di sposed t d"be" A% lPBOnF%eeﬁF?ﬂﬁ%%ﬁ&Flvﬁyﬁ?yﬁra$1 W th 2 Transfl ective

layer, 15 ang-ihe seceordtcbasexda. siderid sot Renopti @éﬁudz@&%n@ provi ded with
the transflective layer is a |ayer obtained by depositing the transflective
| ayer 3Con ddeepinaéiipal ok artesicd oFt T hEOPT #5REGpP: Eaft Crayerlanti¥f the

opti cal |aYP%ye%» RY OV, g;%doefa\g)éﬁemed.”ﬁ@ﬁ%é,e %%Jﬁségr@f the &gl base 4a

may be for on one wo principal surfaces he one prlnC|paI
surface bei fifloppesivee rparctvieel . prilewcipar , surd eaeconamhr phrivdedtransf | ective
| ayer 3 of the first optical |layer 4 is deposited. In tgj exanpl e, the
transfl ecti¥e FFAyRIVIq & depdsiaeuchn SoH v FREFpal® §4Ff afiaé/ gfmtcllve first
optical |ayggs 4ynand the first 25 base 4a is forned on the other principal
surface. The QUIde roll 43 is disposed on a transportation path in the
manuf actfur i ng apparcdeysbsy . t%ﬁulﬁisﬁaﬁ@@Kﬁkéh@pfﬂé%ﬁ FR94Ral éanehe

transpor teds. Jhe JLerkal S,0fc e LAt sale,Lolls ALand:42.ang de gui de

rolls 43 are especi al Imte and one appropriately sel'ected from
nmet al s suchnha&sist ainghesslaribpers;d and thetsnticbressh et Eunacoorai ng to the
desired r0|éroupd@ffersbetweentheflrstoptlcal1ayer4;mxith@seco&d
optical layer 5. Morepreferably, boththefirstoptical layer
20 4 and the second optical layer 5 contain a phosphoric compound
(for example, phosphoric ester), and the content of the
phosphoric compound differs between the first optical layer
4 and the secondoptical layer 5. Thedifference inthe content
of the phosphoric compound between the first optical laver
25 4 and the second optical layer 5 is preferably two or more
times, more preferably five or more times, and even more
preferably ten or more times.
From the viewpoint of giving the optical film 1, the
window member 10, etc. a visually attractive design by using

30 at least one of the first optical layer 4 and the second cptical

layer 5, it is preferable that it has a characteristic of
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SP253817W)00 characteristic can be used. As the application device
45 , for exanple , an application nmeans such as a coater can be used. As
the coater, for exanple, one such as a gravure device, a wire bar, and a
nold can be 5 appropriately used in consideration of physical properties
andthe like of the resinconposition applied. The irradEBebidsdevdce 46 is a
unit that emts an ionizing ray such as an electron beam a ultraviolet
ray, a visible light ray, or a ganma ray for exanple. In the exanple
illustrated, a UV lanp that emts 10 a ultraviolet ray is used as the

i rradiati onggleviGedd6ichMeihaod wf-trenukactawd nghdpt eak #itvin the

Her ei nbel ow, an exanple of a method of manufacturing the optical film
accordi ng tolaid & Faege enbodli HEC 8 SRHES 5T e84/ TRvEnTRBRF 11 e

described wifh telerence,d,a %&9&%@%&9&5%@5&. orzBblofeihe. fol | ow ng

manuf act uri ng processes are pre per for Iinaroll-to-roll manner
i Il ustrat edah AnbPirgani8 pigreansideriatdiorldfy produchiyhtnesisHewevero a
process of fabricating a _netal nold is _excluded therefrom .First, as

i 11 ust r &t ed"$3 Hy. Lo RT £ §F 28X &npl ¥4 6t 52D 7D ‘EFE Hali kg egen

concave- conygxy ghapentpe: s @pa-he shapeiily Ehecsheustdy @ c4c,ax1 a netal
nold (replica) that has the reversing shape of the forner netal nold is

f ormed t hr olNighdnace Zp566es si pigp S4B UpY BEESS NPy ofickee 44HE:) Next, as
illustrated jin Figqg. 9B, _the.concave: e 0 e al ldis
transferredc?%F%?%ﬁ Hrs &Eﬁ-cwhgﬁﬁ %%?§¥i§f§g$g?0éé§%%ie, y(% mel t
ext rusi on progesschache anséet Mmidods €ted;)Exampleskobltde transfer met hod
i ncl ude a et hod whi ch pours an ene[gy-r%%y%%r ble resin in a | d, and

r

cures tife r &7 AL EAR Ao 16F OBh et ;S hEhod GRS ansfers a

30 shape to @688 B, &Y APP! ¥Lpgahedl andAressuLe e ddied eskhg,and a
nmet hod (Il am nate transfer nmethod) which supplies a resin 5P253817W00 film

to a roll apdrewarisiers nkhd Cshdppedf CadrSnfolr8iPo t Wendesiesef PLA¥by appl yi ng

heat to the resin film a.result, . fir Leal, | ing the
struct ures ﬁ%ﬁiépgﬁéé%ﬁ¥ﬁiﬁB%FaEWP?gééQﬁﬁgrg%%eﬁgkkggﬁéd%%§£?$?%§¥rated in
Fig. 9C. 5 Mogeaves inaSudihgstr &t@dhddedhondG ahlen bhratlopyacale | ayer 4
may be forned on the first base 4a. In this case, for exanple, the first
base 4a‘havPH'¥ 54| m shape is supplied froma roll, an energy-ray curable
resin is coated ovgr ke basg. {hg.Ppse is brought into contact with a nold
so that 10 the shape of the nold is transferred to the resin, and an energy
ray is emitted tdieherresifhesbivhatayde esi megdanrbasvusedve The resin

pr o er bl Lyt her ontglne S.oLgend LILIG BoBlplin g oause the
storage el asticteddtd Usyvat- thAelude a thin metallic layer, a metallic
20 nitride layer, etc. containing a semiconductor material.
Judging fromthe viewpoint of antireflection, tone adjugtment,
chemical wettability improvement, or reliability improvement
against environmental deterioration, it is preferably formed
as a laminate in which the above-mentioned reflective layer
25 is laminated on or under an oxide layeyr, a nitride layer, an
oxynitride layer, or the like.

Examples of the metallic layer with a high reflectance
with respect to the visible region and the infrared region
include materials whose main component is a single component

30 gelected from Au, Ag, Cu, AL, Ni, Cr, Ti, Pd, Co, 8i, Ta, W,

Mo, andGecranalloycontaining twoormore components selected
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15 room t enperat ure. Next, the transflective |layer 3 is deposited on
one principal surface of the first optical layer 4 as illustrated in Fig.
10A. Exanpl es of the nmethod of depositing the transflective |ayer 3

i ncludes a sputtering nmethod, a 20 deposition nmethod, a CVD (Chem cal Vapor
Deposition) nethod, a dip coating nethod, a nold coatiagzpethod)oa wet
coating nethod, and a spray coating nethod. Anong these deposition nethods,
one nmethod is appropriately sel ected depending on the shape or the |ike of
the structure 4c. Next, an annealing 25 process 31 is perforned on the

transflectiveohaysie3 asrthbushbabedeihaFkgialOBchfvassessesyiaihe
tenperature of the annealing process is, for exanple, within a range of

100C or abokk- kP80 o7idddl ow - MNesad nak e Ie 29 Wht bR edmaRe &k ihcur ed
state is coated _3Q _ogver th f t] . Ll Lt in Fig.
Toe © an” encet e Leld QUBl 1 Ied LAOAT L SELIY Gt BYBY shel) cbhbuaLES S6h.
SP253817W)0Qctédke=1camaheruaed @sch hes meskend 224 faore exafplreblAnadddd avi ol et
ray curable resin is_preferabl used as the energXérayiﬁyrable resin. Next,

Yy
as il lustratedbematpgl it LAY SHH EBRBREEHAER BETPELEBA S OVRr2tHe resin 21
so that a | am.pateyis rﬁ&féz%r,l\@%awﬁ?@%fidﬂélﬁ\tercawgcmtﬁji@e 13 t he
|

| am nate i s put under pressure 33 e the resin 22 is being cured, for
exanpl e, byianlehery.r &yN32zand H8at 32. Exanpl es of the energy ray include
et

X1

an el ectron beam_.an ul travj ray, a_visible. light- ray, ray, an
el ectron beam ef%?“ﬁ%bké?t %V|okécx?ﬁﬁsi8§p$%ﬁé?%gﬁglf%¥a¥§d9%$%ﬁ1the
vi ewpoi nt ofaprieducti es gquinyeeatl. 2Prefer ablry angunulmat iorelexposur e dose s

appropriately selected in consideration of the curing characteristic of a
resin, ¥l | BRFAE CoftEOF Tk naRE LESIFF i hedpdeE et 28t enTRE Pressure

applied to %me'@mcﬂéﬁe%si snhtelerabloy Wi bhip; a. 1ange 35 ek PifdpMPa or nore
to 1 MPa or less. Wien it Is less than 0.01 MPa, a problemis caused in
travel i ng thegféod mndrihcheeetrhénfhandd wimirrnt Ekeeedml MPa, it is
necessary to use a netallic rqll as a nip roll, and pressure nonuniformty
is apt to ocCUP:“AEEBHEAGEYY sUeH & Pr 5’5%%?% bES gﬁ%’gsslf‘lr% e 20 Tn this
way, as illusteateedi rabibg. c4EGe bheosererdaaptical nhayerndss ssfor med on
the transflective layer 3, and thus the optical film1 is qbtaijned.

Her ei nbel ower a9t F6d 6 5f OF M e ¢ R gisereay #7F ma e and 60% or

less, more preferably 15% or more and 55% or less. Moreover,
the term "transflective layer" represents a reflective layer
of which transmittance in a wavelength range of 500 nm £to 1000
nm is 5% or more and 70% or less, preferably 10% or more and
20 60% or less, and even more preferably 15% or more and 55% or
less.
(Function of optical film)
Figs. 5A and SB are cross-sectional views to describe
an example of the function of an optical film. Herein, the
25  description is made in connection with an example in which
the shape of the structure isaprismshape havinganinclination
angle of 45°. Asg illustrated in Fig. BA, a portion of the
light I, out of the sunlight incident on the optical film 1
ig directicnally reflected toward the sky in the direction
30 which is almost the same as the reversed direction of the

incidence direction, and the remaining portion of the light
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usi ng the manufacturing equipnent illustrated in Fig. 8 will 25 be
described in detail. First, the second base 5a is supplied froma base
supply roll (not illustrated), and the second base 5a passes under the
application device 45. Next, an ionizing ray curable resin 44 is coated
over a shape of the second base 5a, which is passing uAdes3ghéiGgpl i cation
devi ce 45, by the 30 application device 45. Next, the second base 5a to
which the ionizing ray curable resin 44 is applied is transported toward
5P253817W)00 the lam nate rolls. On the other hand, the optical |ayer 9

provi ded w th Jaheckr ansbheetine dayiesail gisupplied fromthe optical |ayer
supply roll (not illustrated) , and is transported toward the | am nate
rolIs 41 and 42. M5N@evert hast Faisported d8chhd- bave 155, LafBtt WL Gpti cal

layer 9 pr oyl ded with. Uecid apstLeetive, | ayer.at gnhhnad S dihe:diani nat e

rolls 41 an I'n such a way u 0 not enter between the second
base 5a, anth4 ber6ptécdlcHayet 1O proyidedr wotdhet heatgansfdiewt laeet ayer, so

that the optical 10 layer 9 provided with the transflective | r is
| ami nat &d oh théPset %%‘égfs%?n%&% heopfi tatt i t@‘”Bng‘%bEed Wi th

the transfleesive Layghohaninal od: on ithgosecandhagenSa psopsansport ed
while it is brought into contact with the outer peripheral surface of the

| ami nat e r ofi¢épeidimmantiie Lonl dimnee 259kay dmdables cesPRNACIls Fh3fadi at ed
wth the iopizlfg Lay JLom Lhe, 8hde,l noluding the seqopd.base 5o by the
46, S0 that "t he i oni Zi g T ay e

i rradi ati on uni curab resin 44 is cured. As
a result, thersecondshasersa; fand tihe ioptiideateldyerctoprofidedtwit h t he

transflective layer are affixed to each other with 20 the Jjonizing ray

cur abl &% estAtZULY AEEF-BOSRY Ahdl eFEtReEnS RO 1aFt PR THICIP 153 m 1 havi ng
a desired length js,mpnufagtyured. Next, the manufactured band-1ike optica
film2lis rolledbyaw nding-up roll (not illustrated) . As a result , a
master roll in witeh the shansvheékeheptaeanciienrd ang lgobhd 251 59bt ai ned.

ig o, a refractive index of the first optical layer 4 is n,
a reflectance of the transflective layer 3 is R; a ratioc x

15 of a sky reflection component Ly to a total incidence component
is represented by the following expression (1).

X = (sin {45 - a') + cos {45 - o')/tan (45 + a'))}/(sin
(45 - a') + cos (45 - a')) x R2 see (1)
Herein, o' = sin-' (sin a/n).

20 The percentage at which the incident light is reflected
to the sky decreases when the percentage of the component Ly
that is not reflected to the sky increases. An effective way
to improve the percentage of the sky reflection is to devise
the shape of transflective layer 3, i1.e., the shape of the

25  structure 4¢ in the first optical layer 4. For example, the
shape of structure 4¢ is preferably set to a lenticular shape
illustrated in Fig. 3C or a non-symmetric shape illustrated
in Fig. 4 to improve the percentage of the sky reflection.
By using such a shape, though it is difficult to reflect the

30 light in exactly the same direction as the direction in which

the light is incident but is possible to increase the ratio
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When the process tenperature during formation of the second optical |ayer
is set to tC, the cured first optical |layer 4 preferably has a storage

el astic nodulus of 3 x 107 Pa or nore at (t - 20)C. Here, the process
tenperature t 30 represents, for exanple, a heating tenperature of the

lam nate roll 41. Since the first optical |ayer 4 is desposed/wtd he
5P253817W00 first base 4a and is transported along the lamnate roll 41
with the first base 4a interposed therebetween for exanple, the tenperature
that is actually applied to the first optical layer 4 is about (t - 20)C on

an enpiricals hagl 3158 THer &f O£ B cadiUSt b Nghd heSh@Eages ghast ite nodul us
of the first optical layer 4 at (t - 200Cto 3 x 107 Pa or nore, it is

possi bl e t o-lsuppeles shdehoranbe ¢ oterof ﬁm@ teericavet @oaw”é;@tsﬁ@ééﬂmdqvhe
interface i n t he Q t| cgﬂwol gMereg\ky |t_sfa%&r rpg&gblfc ggdhﬁel

conbi nati on" 6¥N% pr ess OThe storage [asti¢c no Ius of the
first opti cadrd &yﬁreésataZMaimyprxeﬁfeéabby SonpddhtPahen tessshais: a result,
the optical filmbecones flexible at the roomtenperature. Accordingly, the

optical 5| sarisd Hafdfact tired BFLd6ERS 4 1900 SO P BRF (EnuFER& uri ng
process. 15Jhe PLOCESS; t BOPSLAL WL ttra{r%fﬁ'é%ftgﬁr@tﬂ_a\é/e%OQQequeg%Ls%e

consi dering the heat reS|stance of the optical layer or the resin used for
t he base. Howelwdmt tlhghpr@@hsymcenper:almséiltat@@inlbehﬁt 6P0a2@0C ®r above

when the re t h hi gh. heat stance,i s us QAs descri bed. .above,
accor di ng t%é‘th o6pﬁ<élg le?1 I"fﬁef %Ih %wo time re eCZCJ.OE’l i3 usecl?, 1fa

the reflectance of the transflective layer 3 with respect to
10 acertainwavelength is asgsumed to be 80%, the sky reflectance
theoretically becomes 64%. However, when the light is
reflected only once, the sky reflectance becomes 80%.
Fig. 7 illustrates a relation among a ridge line 1; of
the structure 4chavingacylindrical shape, the incident light
15 L, and the reflected light IL,. In the example illustrated
in Fig. 7, the transflective layer 3 is shaped such that
cylindrical bodies each extending in cne direction are
one-dimensionally arrayed. Preferably the optical f£ilm 1
directionally reflects a portion of the light L,, out of the
20 light 4L incident on the incidence surface S1 at an incidence
angle (0, ¢), inadirection (6o, -¢) {(0°<B80 < 90°) and transmits
the remaining portion of the light L,. It is because the
incident light L can be reflected in the direction of the sky
when such a relaticn is satigfied. Herein, 0: an angle formed
25 by a perpendicular line 1, perpendicular to the incidence
surface 81 and the incident light L or the reflected light
Li. ¢: an angle formed by a linear line 1; in the incidence
surface 81 which is orthogonal to the ridge line 1; of the
cylindrical structure 4c, and a component of the incident light
30 L or the reflected light L; projected on the incidence surface

g1. Moreover, the angle 8 that is rotated clockwise from the
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according to the first enbodi nent, since the transflective layer 3 is
formed on the concave-convex surface of the first optical layer 4, it is
possi ble to block the sunlight including the visible light ray while
suppressing glare and reflection. 25 Mreover,. since the second opti cal

| ayer 5 encl oses the concave-convex surface of the firsezagaiicalocl ayer 4 on
which the transflective layer 3 is fornmed and thus the surface is
preferably snoothed out, the transm ssion i mage becones clearly visible.
30<Modi fi cation> Modifications of the above-described enbodi nent wl|

SP253817W0QQ he describeds hel ows fH st 7RO fyrCaii@ihe angle 0fimke 12A is a

cross-sectional viewillustrating a first nodification of the first
enbodi ment of rbhetpdesenttdmmnckon ses5i Agleflingst pat'edi-n Hig.artdA  an

optical film1l accordjn o.the first nodification has.an_inci.dence surface
Si having 4’5%%Edﬁb¥%%%@% cdhy @?S%%50@6%%%§§p§8ﬁ3%§ﬁéﬁéﬁg oéﬁﬁé§i nci dence
surface Si and.he gancaye-HeNvey shape Hfrddhe sl estnopiicalcdayer 4 are
formed to correspond to each other for 10 exanple. The position of the apex
of a coﬁve%“bdkﬁﬁéﬁdaﬁé {'hé" posi tion of the bottom of the concave portion

are aligned with @ach. gther sohe:00NCaYe-168NYeX: shape: Bi) the incidence
surface 51 is preferably gentler than the concave-convex shape of the first

optical |ayer 4. Fi§[.Second modéfdichat iddapran illudinpting3an expmlsss-
sectional viewillustrating a second nodification, of. fi . odi nent
of the pr esEnEoP R DR PR PR R At gk b R R B P 1
accordi ng to inhessecond; tdhtifcabt embotihaeposiftdranpofsdel rapex iafn .t he 20
convex portion in the concave-convex surface of the first optical |ayer 4

on whi ¢ t S tEEnsETEcd ve Flidydr B9 B b Ed IS TARRIE TFe & SFei ght  as
the position,of, the iNci dengs ;surd %S;_ﬁiesi:oﬁ)i sbhe fifst: QpticcaleJianer 4. <2.
Second enbodi nent> 25Figs. 13 to 16 illustrate an exanple of construction
45, and an irradiation device 46.
The laminate rolls 41 and 42 are disposed to be able
tonip an optical layer 9 provided with a transflective layer,
15 and the second base 5a. Herein, the optical layer S provided
with the transflective layer is a layer obtained by depositing
the transflective layer 3 on the principal surface of the first
optical layer 4. In the optical layer 9 provided with the
transflective layer, the first base 4a may be formed on one
20 of two principal surfaces, the one principal surface being
opposite to the principal surface on which the transflective
layer 3 of the first optical layer 4 is deposited. 1In this
example, the transflective layer 3 is deposited on one
principal surface of the first optical layer 4, and the first
25 base 4a is formed on the other principal surface. The guide
roll 43 is disposed on a transportation path in the
manufacturing apparatus so that a band-like optical film 1
can be transported. The materials of the laminate rolls 41
and 42 and the guide rolls 43 are not especially limited, and
30 one appropriately selected from metals such as stainless,

rubbers, and the silicones, ete. according to the degired roll
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of structures fornmed in an optical filmaccording to a second enbodi nent of
the present invention. Parts in the second enbodi nent that correspond to
the parts in the first enbodi nent are denoted by the sane reference signs.
The second enbodinent 30 is different fromthe first enbodi nent in that
structures 4c are two-di nensionally arranged on a pringppatsstuidEce of a
5P253817W00 first optical |ayer 4. Preferably, the two-di nensional
arrangenent represents a two-di mensi onal arrangenent in the nost densely
arrayed state. This is because such an arrangenent can inprove directional

reflect ance.nDAs-dddiwsticated ba as. 13A to 13C, cylindrical structures
(cylindrical bodies) 4c are arrayed to be orthogonal to each other on a
princi pal surf acésdfhedreligedticoptavéak 4%ayierr 36! exanpPel 1 Seci™ i cal |y,

first structures_4 Lr.a i Lrst dir i second, tures 4c
arrayed in rFétea‘snescsé)lﬁgdh %8 ad%‘?%e%%]%%l %rGt géidnazﬁgicggt%ﬁ%@%ﬂst di réer{i:E{liLégn are
formed to pass sthtodghs aynsivdeesteface, of weaehbet hesnd Eheotyl cadriecal

structure 4c is a convex portjon or a concave portiagn Ehat has a
cyl i ndr ifcal “RHAFE 1SGER Yad S8 pit SAPSHARE2ELRR i FHYEIAR - anNdRET &t cul ar

shape (see 5l grnd3Ble ofhed-P0hYaanals 113 celdpidiscal mishapeadiaad ngh a
pol ygonal apex (for exanple, pentagonal apex) (see Fig. 13C) . Mreover, by
t wo- di mensi daral dey4 @b £ apimg thet erytiucruiest 4enhael vy ch as SUSIPTAs a

spheri cal shape o ONSYoCURE, S1aRLinR3 F1A088:29, POSY Bhfina UhyP
for example. Inthe example illustrated, a UV lamp that emits
10 a ultraviolet ray is used as the irradiation device 46.

[Method of manufacturing optical £ilm]

Hereinbelow, an example of a methed of manufacturing
the optical film according to the first embodiment of the
present invention will be described with reference to Figs.

15 B8tcll. Partorall of the following manufacturing processes
are preferably performed ina roll-to-roll manner illustrated
inFig. 8inconsiderationof productivity. However, aprocess
of fabricating a metal meold is excluded therefrom.

First, as illustrated in Fig. 9A, for example, a metal

20 mold having a concave-convex shape the same as the shape of
the structure 4¢, or a metal mold (replica) that has the
reversing shape of the former metal mold is formed through
byte processing, laser processing, or the like. DNext, as
illustrated in Fig. 9B, the concave-convex shape of the metal

25 mold is transferred to a film-shaped resin material, for
example, by a melt extrusion process, a transfer method, etc.
Examples of the transfer method include a method which pours
an energy-ray curable resin in a mold, and cures the resin
by irradiation of an energy ray, a method which transfers a

30 shape to a resin by applying heat and pressure to the resin,

and a method (laminate transfer method) which supplies a resin
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20 first optical layer 4, a dense array such as a cube dense array, a delta
dense array, or a hexagonal dense array nmay be forned. A dense square array
is an array in which the structures 4c each having a rectangul ar-shaped
(for exanple, square-shaped) bottomare arrayed in a dense square form

that is, a matrix 25 form(a grid form , for exanple, sagscki$iusiaated in
Figs. 14A to 14C. A hexagonal dense array is an array in which the
structures 4c, each having a hexagonal bottom are arrayed in a dense
hexagon form for exanple, as illustrated in Figs. 15A to 15C. A delta

dense arraysifn ap AL6RY alnd Wl edkd:hec 80 Shibucitires ol d fornexasple, a
corner cube or a triangular pyram d) having a triangular bottom are arrayed

in the nostfilspP2538rPWIO0Tdenael 5o file ggsstatelmf oP%eRakpFelt astid | ustrat ed
0 Ros 19444 4 1?%%az%%¥e;%w%}irn%ﬁg €5, 4C- QL. OMEXROLEL QN A concave

portions, eac exanpl e,” a corner cube shape, em'spherical 5
shape, a hesietddeptiherepliet ccabrsbapes id jprdtsmtebape, Fagecydd ndri cal shape,
a free curved surface shape, .a_pol ygonal, shape, a conical shape, .apol ygona
pyrami d Sshape, afFGR¥EFedToné EhA E?dénpﬁ%gbcﬁcog e Hdper %EPtpthrPel like. The
bottom of the structyres #6:088 of Anheexamplepade Cid CUlar cahapeasan

for example, the first base 4a having a £ilm shape is supplied
from a roll, an energy-ray curable resin is ccated over the
base, the base is brought into contact with a mold so that
10 the shape of themold is transferred to the resin, and an energy
ray is emitted to the resin so that the resin can be cured.
The resin preferably further contains a cross-linking agent.
It isbecause the croges-linking agent makes the resin heatproot
without greatly changing the storage elastic modulus at the
i5 room temperature.

Next, the trangflective layer 3 is deposited on one
principal surface of the first optical layer 4 as illustrated
in Fig. 10A. Examples of the method of depositing the
cransflective layer 3 includes a sputtering method, a

20 deposition method, a CVD (Chemical Vapor Deposition) method,
a dip coating method, a mold coating method, a wet coating
method, and a spray coating method. Among these deposition
methods, one method is appropriately selected depending on
the shape or the 1ike of the structure 4c. Next, an annealing

25 process 31 is performed on the transflective layer 3 as
illustrated in Fig. 10B if necessary. The temperature of the
annealing process is, for example, within a range of 100°C

or above and 250° or below.

Next, a resin 22 which is in an uncured state is coated
30  over the transflective laver 3 as illustrated in Fig. 10C.

An energy-ray curable resin, a thermosetting resin, or the
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10 elliptical shape, or a polygonal shape such as a triangular shape, a
rect angul ar shape, a hexagonal shape, or an octagonal shape, etc. Pitches
P1 and P2 of the structures 4c may be appropriately selected according to
the desired optical properties. Wien a principal axis of the structure 4c
is 15 inclined with respect to a perpendicular |ine pespehgi$TW@EIC to the

i nci dence surface of the optical film1, the principal axis of the
structure 4c is preferably inclined in at | east one array direction anong
t wo- di mensi onal array directions of the structures 4c. Wen the optical
film1l is affixednti: 2Qchhes Whadew frenbefopbacpd1£0 e al pBsticiet

perpendi cularly to the ground, the principal axis of the structure 4c is
pref erabl y Fagkinedl¢ reminHe ped perrh louhard Bpidesonasdy oraaecer ab 1ower
portion (ground si of_th i gqg? ' n has a
cor ner cube9§ %%é g%%taé?%égéﬂggg?¥%e ?%grgﬁgé,kﬁg %%&%%%Péggb e that the
princi pal axsscatet heestonactarion 4T sosHpred epabhyté nelioreddt.o ¥axce t he sky.
However, from the viewpoint_of the purpose of suggre§%%£qhthe reflection
toward tthe ¥F ddrdsEraesd it 5@ pi&F erfdf EHASCS 1° PE5 HETMREET 9 %ce down.
As for sol ag3kayse ddierdd ghboi s BO: Qi bhi-eyl tedobord NEi dont, deeps nside the
structures because it is obliquely incident on the film so that the shape
of SP253817300TR tde heituGRur efxanp tdte dfnghdenter gy deay sitiaipyesiet ant . That
is, when the R of ridge_line portion_is |ar t he rofl e l'i ght
decr eases. %&%%&%ﬁ%\T@%’?ﬁlgﬁ%ﬁ‘éoégggﬁyFﬁ% f%ﬁ%ﬁaphgﬂg%ﬁgéfﬁgég@% face up
t he sky canrsyppresscthenphergonenon. TheMireaven] ealtaholghrtheraiety or ef | ect
ion can be achieved with a corner cube_body by reflectingFthe light from

the refl%®ct 1%ed SGPPdde VhPERC I heS, PIRAVYCT 198 TGPt he FFRERT2 P Baks in

directions gt &%ui{mé he dELeet 598: Of s the, Jehnarehlect on- ayerm two times
of reflections. A large anount of this |eakage 10 |ight can be returned in
t he directiommeafdddw isky ofy thactining theractrenéstégbeft & faedrt he ground

side. In this , 1t can be inclined to face in_any.direction,.depending on
The shape. afcl P s €23 oTTREr SPRnBoH et 5P 17 feon Thd

Cross-secti phabsvieWpbl L &8 tcat hdg adRnexanp erof « €ISt wehih enraigan opt
i cal filn1accordingwto a third enbodi nent. of the present invention. In the

third efbodPheht0! te SEM RS La¥PEnese 95F -t hEReR ridt EnhBaFnEM™ are

denoted by the, sa/0E éegxecrb% GE: 8l gsand the. deseld phiop; ther gaf s 20 not

duplicated. The third enbodinent is different fromthe first enbodi nent in
that it incbudes renpl,urhent iyt eixdaegnst |6t i V& kLayeeseSdmeltionede i t h

respect to an incjdence surface, on.which light is incid ntm.kn_an opti cal
ayor 2, ChBREThnt FBT: o8 Tayoh ¢ 23 berhy BITAVET AT BAACFR i th cach
250t her . apt to occur. Accordingly, such a pressure is undesirable.

20 In this way, as illustrated in Fig. 11C, the second optical
layer 5 ig formed on the transflective layer 3, and thus the
optical £ilm 1 is oktained.

Hereinkelow, a method of forming the optical film 1 by
using the manufacturing equipment illustrated in Fig. 8 will

25 be described indetail. First, the second base 5a is supplied
froma base supply roll (not illustrated), and the second base
S5a passes under the application device 45. Next, an icnizing
ray curable resin 44 is coated over a shape of the second base
5a, which is passing under the application device 45, by the

3¢ application device 45. Next, the second base 5a to which the

ionizing ray curable regin 44 is applied is transported toward
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Fig. 1713 is a perspective view illustrating an exanple of construction of
structures in an optical filmaccording to the third enbodi nent of the
present invention. Structures 4c are convex portions having a triangul ar

pri sm shape 30 extending in one direction, and these cylindrical structures
4c are one-dinensionally arrayed. A cross section of thezs8P2ZEEET7WO00
structure 4c which is perpendicular to the extending direction of the
structure 4c has, for exanple, a right -angled triangul ar shape.
Atransflective layer 3 is fornedon an inclined surface of the structure 4c

near an acuil. angli@acdsid & t bhn:hé ldoref aeAdl i o mpithed 1 W ddedior ectivity
such as a deposition nethod, a sputtering nethod, etc. According to
the third GWUGGKHEththheh%IQﬁ%ﬂﬁﬁ#@céﬂvﬁraﬁ%¢¢éétﬁV@Pﬂa?érgr%@wﬁ?Qarrayed in

par al | el e h pt yéﬁ unber of
reflecti onséélbl%gtﬁggf%guﬁf%ﬁ?%ns#?@%%v ta‘faa:;%eir Agargda%§ e rse corrpar ed
to the casetwhﬁmetﬂhelamﬁuetureslﬂg 41a\drryg 4@ .cor ner cube shape or a prism
shape are formed. Therefore, reflectance can be incre %% and Ilght

absor pti"on of t h&"¥tansht eAFFE F&fer S2°Vkh PBE®r 3du
enbodi ment > o 9 préy QM LA cembpdimenisfis il berandy fa&%%&ﬁ?ecﬁ'ﬁgﬁt

enbodi nent |n that a portion of incident light is direction refl ected
and a port|thﬁ(ﬁamﬂmetﬁenaih@e¥lGﬁKiH@ ﬂhgﬁwcﬁsia@attéﬁédbuhﬁﬁ%%ﬂkbal filmi1l

i ncludes a I| Q%%sc tﬁ%é% dege Ond at&§§att$£$elﬂg @glg Qééﬂn For

exanpl e, tHhi$ ' Sposé ast ocat on anong on
a surface of pavepkhcaltcH ayierm%mmsaaievehmm| eal chayehe2yptantklbet ween a
transfl ective layer 3 and the optical Preferably, the kaht

scat t efli’ng %ﬁ%@rﬁ%PéP§b6§%d“§#1é@EQBrﬁeag%e%H@”?&@§F|oﬁsa
surface of a, fﬂﬂes%leQBkHCQJase ayer fextn the cfg!trﬁ:taioma';@@ ol SY&Fi g and

between the transflective layer 3 and the first optical |ayer 4. \Wen the
optical filwitlh itseaifrfameﬂetcela’esb@mv tlardnshedsoratWe o e iBee tc., it is

applied to any of the i si.de and_t . out door Si he

opti cal f||h§¥r?§88?¥? %HB % ®ttfet Bt 888Egsi S “Theq §h E§%§¥?§?fﬁg body
that scattessrdgrgditall §ur$8é%&lﬂwcl@mmefcerzadmly4dl smedleomlylzaetg/\een t he
transfl ective layer 3, and the support, such as the w ndow nenber, etc. It
i s becddse ¥HE CHFPEERITHTAN §efiSett T oW HrShErEY Ghe FoRt 2 HeA2Yhe I ght

scattering body;axi sts Latween the hhansfd ectdyenkansadd 208n unitc

46, so that the ionizing ray curable resin 44 is cured. As
a result, the second base 5a, and the optical layer 9 provided
with the transflective layer are affixed to each other with
20 the ionizing ray curable resin 44 interposed therebetween,
so that the optical film 1 having a desired length is
manufactured. Next, the manufacturedband-like optical £ilm
lisrolledbyawinding-uproll (notillustrated). Asaresult,
a master roll in which the band-like optical £ilm 1 is wound
25 ig cbtained.
When the process temperature during formation of the
second optical layer is set to t°C, the cured first optical
laver 4 preferably has a storage elastic modulus of 3 x 107

Pa or more at (t - 20)°C. Here, the process temperature t

30 represents, for example, a heating temperature of the laminate

roll 41. Since the first optical layer 4 is disposed on the
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5 the incidence surface. Mreover, when the optical film1l is affixed to
the indoor side, the light scattering body is preferably disposed between
an exit surface which is a surface opposite to the surface to which the
optical film1l is affixed, and the transflective layer 3. 10Fig. 18Ais a

cross-sectional viewillustrating a first constructi onS®X@hl @WBIL an
optical film1l according to the fourth enbodi nent of the present invention.
As illustrated in Fig. 18A, the first optical layer 4 contains a resin and

fine particles 11. The fine particles 11 have a refractive 15 index
di fferent fgiomd hakeofs thel Lestraddidirdst almagntleonpeneateofotheaifirst
optical |layer 4. For exanple, at |east one kind anong aqrganic fine

. nmp .
particles afidh ABRgRITEE PPAE PArTIIEIrESSEant bty tfﬁfé ?}f%@lﬁarti cles
11. 'beeovghze()@@#ﬁ{é@wa&etﬂgéti!sg%@éugwy Qgpmg @schde ibine,parddicl es 11.

Exanpl es o t ine part icles 11 inclfude silica; inorganic f ine
particl es ,1:8u46h4as sakbpunajt of or)ganbe bhhnemparid<l éssisuch as styrene,

acryl, copolynmers of those, Especially it is preferabl Q._us he silica
fine parti cq%es‘?fﬁr&f %gBa(g%u%t]é}%%g?séE?F%%%l Sety%lcl F‘nggiﬁ%t?jﬁg&h&? second 25
constructi on exanple Qi {he.pPpf iLal (f i1 moleaceording of ops her frgird h

enbodi nent of the present invention. The optical film21 further includes an

optical diffusearrdsijde 19 owrrke ssig face tgon A i SPnepiF calimVyer 4 as
illustrated.in Fig. B. hC }.ffusion l ayer 12
contains a srhé—%ien O%nﬁ%ol?gugﬁfeg%%% ghe%%%t%%%%eg%ﬁgt are the sane as in the
f irst examle-ican e cusecthaas bheafdn® iparttionl @8 .hesSP2588173M00 e . Fi g.

180 is a cross-sectional view illustrating hird construction exanpl e of
the opti’cal fil mTfea%E%]F%ﬁ?ﬁ\ﬁlﬁ_ﬁt%ﬁé” hogr%’_(‘?dhléﬁ ) lfﬁi Jp‘a?‘yeesre_nt
invention. As,i Ek%tirsagﬁgféf‘aﬁ 3 180p¢ bhe,ontiscal Ad l-m-dsfiust hefe i ncl udes
an optical diffusion layer 12 between a transflective layer 3 and a first
optical | ayertitalTHe lopbecahedi ffesiom |ady &hel ZoeBnt alpat 2§67¢ exanpl e, a
resin and fjne parti.cles. Th that . ar eS8 ' e.f 148t exanpl e
can be use Cacsorgq?lélgﬁyhe%%%r({pﬁ%%g%. ? %@of(ﬁ%%gb%o t Ugf%fddt:}rr%ﬁ e%bodi ment, a
portion of 4 hell0 danaicdentahi it tisidh reeideazal |y refl ected, and a portion
of the remminder of the light can be scattered. Therefore, when the optical
film1%5s cl oudeFheaPyeetrs FTREFFEEET Fel YBSPERT AR BE gF &P’ t'he opti cal

film1. <5  FKifth.enpodipemtx LoEkgeadOeisSe *1Er 9561 caBaGlional Miew
illustrating an exanple of construction of an optical filmaccording to a

fifth enbodiemnt wied ferptesdmss nviareenr THe PIrPERsenboEPHEHtINS _
G erent Fromthe 1Lst sTROCLen D bhal a0oshls 6l eun Rackayel. 51 whioh
resistance is used.
20 As described above, according to the optical £ilm 1
according to the first embodiment, since the transflective
layer 3 is formed on the concave-convex surface of the first
optical layer 4, it ispossible toblock the sunlight including
the visible light ray while suppressing glare and reflection.
25 Moreover, since the second optical layer 5 encloses the
concave-convex surface of the first optical layer 4 on which
the transflective layer 3 is formed and thus the surface is
preferably smoothed out, the transmission image becomes
clearly visible.
30 <Modifications

Modificationg of the above-described embodiment will
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20 on an exposed surface which is opposite to a surface to be affixed to an
adherend anong an incidence surface 81 and an exit surface 82 of an optical
film1l. The self-cleaning | ayer 51 contains, for exanple, a photocatalyst.
For exanple, Ti2 can be used as the photocatal yst. 25As descri bed above,
an optical film1l is characterized in that it is transsPeEisVaiaud h respect
to incident light. When the optical film1l is used outdoors or in a dirty
roomwhere a ot of dirt exists, light is scattered due to the dirt
adhering to the surface of the optical film1l so that 30 transm ssivity and
reflectivity. af&sd05deq FHhergfore, the surface of the optical film1lis
preferably optically SP25381714000 transparent at all tines. Therefore, it
i s preferabl e thdffitlvé sgitieeaiOo%uperior in the water-repellent or

hydr ophi l i c property .1.he é - i cals t 4 | f

-cl eaning effect %rlgAc?o]‘&ri }Sn@gct?%“g%ﬁ“&éee?tﬁfﬁn%@n%%gilgéﬁtga%%g%atfr}%%gti cal f
il incl udesithie el ctteadt ng: kayped ibint tliechwat ersarepehvartigpr.operty,

t he hydrophilic property, or_the |like can be inparted to the, incidence
surface.® The¥ éfldretTat <fs TP ofYT hI%E?r 0 2Buphr 883t dﬁajwltm or *tHeTFHRE %% om
adhering to.the i 0¢i eALe; S fRCea140:and,diG3BPEESSa dlegnadation 0f the
directional reflection characteristic. <6. Sixth enbodi nent> The
first enbodisrersvehasiveensdeseri Jéd aborayebyowasx othancad éhein connecti on
with the case of applyi t pr.esent i nv ' i.ndow nenber or
the like. I—b%lvie ,CPE{)%%rg%cp ?ggfqidg%l@o O%%aév%rcgcgs}ge\}rﬁ%ﬁf’% eeﬁ#%%%ys! not |imted
to such an exanlie 1kytrt hes ps esanted Rvenbioascand e apphi edhéo fari ous
interior nmenbers or exterior nmenbers_ besides the wi ndownenber, Moreover,
the preédente¥aiUefti oR PsPapblitalte th6t 2BRF & & SOTFEXeBPYE TS d
interior a : | b . Rt alsnd0 a

devi ce whi %%%ggh?%?eri Oﬁé%ﬁ%&%&%?hﬁ%%ﬁ%{@ﬁ%ﬁggg ato adjgﬁgét an anount
of the transnit teeg¢handher . r heectrehstnddryiix depepadihgheniehed®jes: i n anount
of the sunligh jch are caused with the shif f.se n 5 the

el apse of t?‘%éé,écee\t,\@ oS Fg);ygaeﬁlttlglgetﬁmtnhtgnea ?ﬁ%?i%%}%o\%rﬁ of"1ight in
an indoor spacese efiG:sd Bpiheasi xiheendpodi ment, one exanple of such a device
is described in connection with a sol ar shadi ng device (blind device)

capabl é%f adj ustiSfgoas BREGALCHELP™Mci dent 1ight which is to be bl ocked

Fig. 12B is a cross-sectional view illuetrating a second
medification of the first embodiment of the pregsent invention.
Ag illustrated in Fig. 12B, in the optical film 1 according
to the second modification, the position of the apex of the
20 convex portion in the concave-convex surface of the first
optical layer 4 on which the transflective layer 3 is formed
ig almost the same height as the position of the incidence
surface 81 of the first optical layer 4.
<2. Second embodiments>
25 Figs. 13 to 16 illustrate an example of construction
of structures formed in an optical film according to a second
embodiment of the pregent invention. Parts in the second
embodiment that correspond to the parts inthe first embodiment
are denotedby the same reference signs. The secondembodiment
30 is different from the first embodiment in that structures 4c

are two-dimensicnally arranged on a principal surface of a
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30 by a sol ar shadi ng nmenber group including a plurality of solar shading
menbers by changing an angle of the solar shading nenber SP253817W00
group. Fig. 20 is a perspective view illustrating an exanpl e of
construction of a blind device according to the sixth enbodi nent of the
present invention. As illustrated in Fig. 5 20, a blingPee3dicei@s a sol ar
shadi ng device includes a head box 203 , a slat group ( solar shading
menber group) 202 including a plurality of slats (blades) 202a, and a
bottomrail 204. The head box 203 is di sposed above the slat group 202

including the 4 léféﬁliicfal ohvelais 202&erhpdder c€or s 20meanrdcabevati on 10
cords 205 extend downward ?romthe head box 203, and the bottomrail 204 is

suspended atriagwEmesHd5eBF e tHTTe AcHrUS LTFRE i9natl s> DTSN 1y dE t he sol ar
shading nefnbers Arg.each Lormpd.ina skandef,rectanaulai shape, and are
hé a&g gs 2%%, whi ¢ d

supported byost r cor extend downward fromthe head box
203, at 15 predefetmtnedn nhprved sdirec isuspendédestates . Further, the head

box 203 is provided with an operation uni.t L%not iIIusH}_g#e.d ., such as a
rod, for® adjustiA§ an'dAGFEE8Y the %t ‘glodf 265 i htt “the plurality
of slats 202a.,cthe head 1h9u2031300Y8S) as 3 LidRE hd o edbd-0t at es 20
the slat group 202 including the plurality of slats 202a in accordance with

oper ati on ofo ehehopération mmineipslcirdsce afotihe tHEFEINP tAdPAsSt YRS t he
amount of %%gtg:d%xaé(;gp d nt QPQ{:%#Q% ry,sii’@%g%)ﬁ%%ltc}%%ﬁ:mtma?%ggg{?% 203 al so

functions I'vi-ng uni evati-on uni I'ch nmoves e at group 202
up and 25 d9wRrcasiiappRtophi ai®settndecondances wict droperdatn ensoforah
operation unit, such as the elevatiaon cord 207. Fi g#%%lA is a

cross- sétt | SHEFCWABVPT Frestat Faghe Finsd st CERAMHCE BT t he sl at .
As il ustrated,ig B %-idf%_léurﬁsase shate 202 digludesna base ilaand an opti cal

film1. The 30 optical film1l is preferably disposed on one of two
princi pal ssrfavesecofct he basenZil porhéopner pr iqwgigsale sartace Beithg

has a cylindrical shape such as a prism shape (see Fig. 13A}
and a lenticular shape (see Fig. 13B), or a polygonal

15 c¢ylindrical shape having a polygonal apex {(for example,
pentagonal apex) {see Fig. 13C).

Moreover, by two-dimensionally arraying the structures
4¢ having a shape such as a spherical shape or a corner cube
shape, as dense as possible, on a principal surface of the

20 firstoptical layer 4, adense array such as a cube dense array,
a delta dense array, or a hexagonal dense array may be formed.
A dense sguare arrvay 18 an array in which the structures 4c
eachhaving a rectangular-shaped (for example, square-shaped)
bottom are arrayed in a dense sguare form, that is, a matrix
25 form (a grid form), for example, as illustrated in Figs. 14A
to 14C. A hexagonal dense array is an array in which the
structures 4c¢, each having z hexagonal bottom, are arrayed
in a dense hexagon form, for example, as illustrated in Figs.
158 to 15C. A delta dense array is an array in which the
30  structures 4c (for example, a corner cube or & triangular

pyramid) having a triangular bottom are arrayed in the most
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5P253817W)00 positioned on the side including an incidence surface on which
extraneous light is incident when the slat group 202 is in a closed state
(for exanple, it is on the side facing a wi ndow nmenber) . The optical film
1 and the base 211 are affixed to 5 each other with an affixing |ayer, such
as a bonding layer or an adhesion |ayer, interposed betneehslh&mo

The base 211 can be forned in the shape of, for exanple, a sheet, a film
or a plate. dass, resin naterial, paper, cloth, etc. can be used as a
material of the base 211. In 10 consideration of the case of taking visible

light into @juedeterm:negkiEoa::SRaeRp1Q, resin nkketcal having.
transparency is preferably used. The glass, the resin, the paper, and the
cl oth used Her&ardyBbe the sane as that generally used in ordinary roll

screens. The Optﬂy%agtéi oL used Nese  da ;g AN A YRS 0. @ anbi nati on

of two or nore types O e optica 1 according to
above- descrédednfiv sy, forfdxfadpl eenbodimentsbe shape, a Fegis@Zidrisla
cross-sectional viewillustrating a second. construction exagl e of the sl at

As i | Pust$RARS i°n PEMG S L2181 2 0P oG e 6ns fir HEL PBNS 1% uses an

optical filmili a8 iaa3l 8hagd2a rhbel SuPfef elabbecsthalod he 9ptJ&arfilm 1l can
be supported by | adder cords 205, and has the rigidity of extent that its
shape can bhams .nd acnedal mrapsupppet pdost apgrawyd sepentsht eapordiarkent > 25A
seventh enbodi ment _w || be described in connection w a SGreen

devi ce whi ch’'% Sgﬁgﬁhe? peirfnﬁ%éjlgf Sg%%e‘soqraf?l?h%ﬁ?%g Vi %éggé%acb e of

adj usti ng athamunictof-csneibdrat, | fghtextayse Wi ehirialao fieadd ocked by a

sol ar shadi ng menber, by wi nding or unwi nding the solar shadi ng nenber.

30Fi g. P2A ¢S ticrdpakePTe QF WPt YIRIF ARG SaR ek &fpPet o3BT uct i on of

the roll SCLIEEN: device.a560L didg Lo 4 hex %&?&3% 00 sevent iy sodi ment of
the present |nventi gn. aAg N |L?St ?at ed i na I g. ZZA%@a F:ol I sc%lgeen devi ce 301
serving as simpssolearc . shativiedditi eadi Ael atasha Horednr8024canded: box 303,

and a core gp‘eprrrboeprri?é %lyTg%ngggdbgé(cgro in!gs t%or%%ter H%tsggeéoogtnflcballe

properties. When a principal axis of the structure 4c is
15 inclined with respect to a perpendicular line perpendicular
to the incidence surface of the optical £ilm 1, the principal
axis of the structure 4c ig preferably inclined in at least
one array direction among two-dimensional array directions
of the structures 4c. When the coptical film 1 is affixed to
20 the window member placed to be almost perpendicularly to the
ground, the principal axis of the structure 4c is preferably
inclined from the perpendicular line so as to face a lower
portion (ground side) of the window member.
When the structure 4c¢ has a corner cube shape and a ridge
25 line R is large, it is preferable that the principal axis of
the structure 4c¢ is preferably inclined to face the sky.
However, from the viewpoint of the purpose of suppressing the
reflection toward the ground side, it is preferable that it
is inclined tc face down. Ag for solar rays, the light is
30 difficult to be incident deep inside the structures because

it is obliquely incident on the film, so that the shape of
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5 the screen 302 to rise and fall in accordance with operation of an
operation unit, such as a chain 205. The head box 303 includes therein a

wi ndi ng shaft to windup and wind off the screen, and an end of the screen
302 is coupled to the winding shaft. Mreover, the core nenber 304 is
coupled to the other 10 end of the screen 302. The scr&kns307WES
flexibility. The shape of the screen 302 is not especially limted, but is
preferably selected in accordance with the shape of the w ndow nenber, etc.
to which the roll screen device 301 is applied. For exanple, a rectangul ar
shape may bgnsekectedred BrFtle B2BdSica s1@sS=SeapbOnale vi enataksgn al ong
line B-Billustratedin Fig . 22A. As illustrated inFig 2213, the screen 302
pref erabl y Wiril GHe® pher Fasgge3hingperthen g5t reafef ilhn ISt apel 384 he
flexibility,. ' fil ' f I [ e QF t wo

pri nci pal sﬁ%&ggg%%g%% bgg‘géﬁﬁ?g%’ t% %‘Zgé%%%ﬁ?%%i gé)]%ﬂslg? ?%géehebei ng

posi ti oned siidweirsl de Fackudpnghanincstescepsustatiee gphavreimoext r aneous
light is incident (for exanple, on the side facing the w. ndo rrjgg)er). The
optical 5 i I'FRUESTE t AbCPALE: 3T GPETAF§H Xt 8 8acH DR SHPEHT G af 11 xi ng
layer, suchy @%rﬁe?%ﬁ@é%dﬁ%?&e@le@ﬂiﬁgh;@x_%' O1y25 h-a¥arme Fatesqposed bet ween
them The construction of the screen 302 is not Ilimted to the exanple and
t he opti cals¥iianel timpebeiused beset foad ithe oscfBenl 392t leaks in The base
311 can be fornmed in t shape of, f.0 I S il.m__or a
plate. G asé:’;re’?%slioﬁl “ma g?i‘atf ,a%gcpgr ,d lgsgéf%q?hg% é:t% c. Qgg%o%%f%ésée 4s a

mat eri al ofcidderbasaemdtlf Fartensider at bdnrefe Athecasé wofi st Bdakegevi si bl e
light into a SP253817W00 predeterm ned i ndoor space, for exanple, a resin
mat eri 9 haWVify EFARSPERERTYET SR €+ apFy - Used ERerRBY IYasC L HHE resin,
the paper, ?ﬁe thenclathsed: her enpmy,-hgd beasanepsyt batagenerald y used in
ordinary roll screens. The optical film5 1 used here may "'be one type or a
conbi nat i onbefinaidner norimdeypesany direcsprincdtreidhee Pragkerdiang to t he
above-described first to fifth enbodi nents. <8. Ei ghth enbodi ment> An

ei ght h enbodi hent 5’4717 be described, by way an exanple, 10 in connection

wi th the case of -apphviirg thecpiwsent invention to a fitting (for exanple,
an interior or exterior nmenber) that includes an optical body provided with

a day- Iifghti ng pdrei-oR/At he BptTest  BEh Ravi HgUi rectForat i t%efl%ct i on

performance,, Infi o ¢ 23Ask Sy B PSE SREGE VS M1ew 14 hustralhngoan exanpl e of
construction of the fitting according to the eighth enbodi nent of the

present i nvemtidimernAsof thasteated inmeRtgon 23An Ehd thiihgrdodinsnteconst r uct ed

to include gga%ﬁ%kcggrggﬁxathose in the first embodiment are denoted

by the same reference signs and the description thereof is
20 not duplicated. The third embodiment is different from the

first embodiment in that it includes a plurality of

transflective layers 3 inclined with respect to an incidence

surface, on which light is incident, in an optical layer 2,

the transflective layers 3 being arrayed in parallel witheach
25 other.

Fig. 17B is a perspective view illustrating an example
of construction of structures in an optical film according
to the third embodiment of the present invention. Structures
4c are convex portions having a triangular prism shape

30 extending in one direction, and these cylindrical structures

4c are one-dimensionally arrayed. A cross section of the
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402 di sposed in a day-lighting portion 404. Specifically, 20 the fitting
401 includes the optical body402 and a franmenenber 403 that is disposed at
a peripheral portion of the optical body 402. The optical body 402 is
fixedly held by the frame nenber403, but the optical body4 02 canbe
removed, if necessary, by disassenbling the franme nmenbep2d0317#taugh one
exanple 25 of the fitting 401 is a Shoji (paper-nmade sliding door), the
present invention is not limted to this application exanple. The present
invention can be applied to various types of fittings that include a

day- | i ghti ng. ot i o Fhen 23B dr$ehatbassr $8CtHOnR e v B & tdisiiat i ng an 30
exanpl e of construction of the optical body. As illustrated in Fig. 23, an
optical bodyt 4D2 sitmokbodes 4& Heas ef Al axamil sarp ¥ SPRE3FITADDOT bPEIEaA” fil m 1.
The optical _film1.is _disposed ne.,qf ringi t he base
411, the on%h%ﬁ?hcﬁﬁgﬁngu? %gﬁvggﬁ Sgﬁéﬁﬁﬁﬁﬁﬁifﬁ§%¥ﬁ%1§#%£ |nc(%%ing an

i nci dence sgif face sarushieb extianeaus akightahsl é naisdent a( foinexanpl e, on
the side facing the wi ndow nmenber) . The optical film1l and the base 311
are af f ixedE e F A BEHSS W ERIARCaFFY XTNEUFAYER IR FLH Do ng | ayer
or an adhes%ogb+ggg¥rnd nt-erpgsed. between them The construction of the Shoj
i (paper-nmade sliding door) 402 is not linited to the exanple and the
optical film1l miect@dbegusedthe sehfrdsndveiopniccathbopyusoity of The

base 411 is, for_ex ilm. or_ a uQ;%?g%%é%%q&jﬂ9
o)

npl e, a sheet, a fil
flexibility "EAEEYSS Pl A 2 paper “Reterialc  Crot K omat erial , etc.
can be used:asnaopien ahyof sthenbaseedlll, the conskdesBteoneofidhe case of
taking the 15 visible Iigﬁt into a predeterm ned space, such as an indoor

space, ‘@ re§pwsemter FAP WATERleaidpar 6RET” is CpRetRrably SisBAP A gl ass,
the resin npferial,.tNe.Paner & @l @@%awﬁg% thn@t&@eaéhéﬁénd here

may be the sanme as that generally used as optical bodies in ordinary
fittings . dhes pptiscathdpd mr20fdérused Heweeefayeberone abareeoran onbi nati on
of two or nmpre types of the optical filns ccqrding.to . the

above- descr?lﬁ%jde%/%ri't ang ?W’?’E BT TrERY 8‘% f %rﬁ?lngg]leﬁgrné?nlbae}f%ﬁv, t he
present inventi@nmiAdaReadescribed 25 in detail in connection with

Exanpl es, but the present invention is not limted to the follow ng

Exanpl €8 <4 n Fowe thoPBA S Exanpl es and Conpar ati ve Exanpl es, a

fi1m thi ckness of, & {ranstlectixe,l aver which hiad Bgen. Logned on a

concave-convex surface of a first optica ayer was 30 neasured in the
foll owi ng waybodiment inthat aportionof incident light isdirectionally

reflected and a portion of the remainder of the light is
scattered. Anoptical film 1 includes a light scatteringbody
20 that scatters the incident light. For example, this
scattering body is disposed at at least one location among
on a surface of an optical layer 2, inside the optical layer
2, and between a transflective layex 3 and the cptical layer
2. Preferably, the light scattering body is disposed at at
25 least one location among on the surface of a first optical
layer 4, in the first optical layer 4, and between the
transflective layer 3 and the first optical layer 4. When
the optical film 1 is affixed to a support, such as a window
member etc., it is applied to any of the indoor side and the
30 outdoor side. Whentheoptical filmlisaffixedto theoutdoor

side, the light scattering body that scatters light is
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First, an optical filmwas cut with an FIB (Focused lon SP253817WO00 Beamn)
machi ne so that a cross section is exposed. Next, the cross section of this
optical filmwas observed by a TEM (Transm ssion El ectron M croscope), and
a filmthickness in a direction perpendicular to an inclined surface of a
structure 5 was neasured at a center portion of the inEPenedll8irGace of the
structure. This nmeasurenent was repeatedly perfornmed at 10 | ocati ons which
were selected randomy within the same sanple, the values of the
measurenents were sinply averaged (that is, arithnetically averaged) to

produce a neadrd+dun10itpbeknessy Bﬁﬂwééhh&hréeaﬂazﬁi;fmdd‘hi\@(meysriE used as a
filmthickness of the transflective |ayer. (Exanple First, a

Ni - P- made ntdtRsISuPPRAE - FasTmshtbe W@ﬁ%‘@&‘h&rroo“v‘%% i FF&sgtl?%‘faééF’ei n Figs.
24A and 243:1){@‘%1%%1Q¥a§u£‘éfﬂ&é§3%&%pg§kpgl§ hid€ ynNexte yfgeﬁthane

acrylate (trade name : X, manuf actured” by Toagosei Co., a
post - cur e refatactdives bndgx:exmtss&)tww cbattemrmférecalPETlaf}rﬂmﬁ(atmhde namne:

A4300, mmanuf act.ure Lt d) havi t hi ckness_.af 75, pm The
ur et hané acr3f &F@l%ﬁgg? d%) 2fed WTHOREY | bﬁﬁ H‘arf %f‘igagoﬁol dg |Sﬁcl udi ng
the PET fi |£M\ﬂsl;é<§ @ GoRbiAabbens Ple f hendinethanecacerkathe wad, the PET film
isintight contact wwth the nold, so that the urethane acrylate was cured.

Next, a | arib¥referaoflt hespesschos byesn éBteailﬁeﬁJ%%? Yiekelt £56f S¥RER%uri ng of
h h T N - P- nad
the uret anggﬁg@@&&%@%&g%cg& ol MY tcgge@l A pLinhram RS 2P N - P made

nold. As at aresin her el na aped Tesin Tayer) to
whi ch pri snushapes thathsieenctvansdeeret. were formed on the PET film Next
a transflective Ia,yera%éesent ed in Table was d 03| ted,on a_surface,

whi ch pri sm shapdstShabiteer ¥ 6F ned 3 PR %‘r’a &éFﬁaténgﬁuﬂ%% ng n'et hod

30 A al | oyt g¢getr Navichdnd1 €Pes encafl Alidii 28 F:a4% 4. Bhat % vas
used for the filmdeposition of an Al | ayer serving SP253817W00 as the

transfl ect i feutdy@mbodiment Oﬂ\léitl? Plaefi*%@i ﬁ%’@ﬁﬁé@l’ltl &% RavipgraHe f ol | owi ng
mxing ralio, ves costed gyer Lhe e a0st RLIVE LaYeLin 3 BEL:A L (1rade

name: A43007 if act ured aving a i ckness of 75
pm was rrounfﬁdatﬁmrta@nesanﬁ blTth E$neé\lquaeftpuﬂ@edln)lﬂave0\fat ecfthativd he
resul tant structure is irradiated with sp that, the resin was
cured. s alpeFhrtiiehent E5PR Ooipus PF&?S&&% 18 R"SHHEPRPPET % i | m and

the transflggtiverl ayenpas cur8h: 80 that ckbgoresiat Layer herginafter,
referred among organic fine particles and inorganic fine particles can
be used as the fine particles 11. Moreover, hollow fine
particles may be used as the fine particles 11. Examples of
20 thefineparticlesllincludesilica; inorganicfineparticles,
such as alumina; or organic fine particles, such as styrene,
acryl, copolymers of those. Especially it is preferable to
uge the gilica fine particles.
Fig. 18B is a cross-sectional view illustratinga second
25 construction example of the optical film 1 according to the
fourth embodiment of the present invention. The optical film
1 further includeg anoptical diffusion layer 12 on the surface
of the first optical layer 4 as illustrated in Fig. 18R. For
example, the cptical diffusion layer 12 contains a resin and

30 fineparticles. Thosethatarethesameasinthe first example

can be used ag the fine particles.
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10 to as enclosing resin layer) was fornmed. As a result, an optical film of
Exanpl e 1 which was intended to be obtai ned was obtai ned. <Conpoundi ng of
resin composition> U ethane acrylate 99 parts by mass 15(trade nane :
ARONI X, manuf actured by Toagosei Co., Ltd., post-cure refractive index:
1.533) 2-acryloyloxy ethyl acid phosphatel parts by masszs3s817wcod Li ght
acrylate P-1A, manufactured by Kyoei sha Chem cal Co., Ltd.) 20(Exanple 2)
An optical filmof Exanple 2 was obtained in a simlar manner to Exanple 1
except that an original board having a shape reversed to the shape (the

mnute cross V-shaped; @ 9ave).bbd ustrated i p; E gs1u26A andy 258, Mas used.
25( Exanmpl e 3) An optical filmof Exanple 3 was obtained in a

simlar nammsttml@aqmbealﬂlpmﬁpthemtmariiutfelt’ﬂrlaiwglﬁllralrmm?‘arﬁhfs

illustrated,in Figs vere use and. a transfl V.

present ed |%1¥§8}gm?0 %eﬁﬁgéﬁ(%5?SEQ' 12Ye%%1%5t.%§| $f$ Pi: anple 4
was obt ai neth imia sk | @fe cPP223817WNA FaRBRE tih EXARR ensow that a
transflective |ayer Eresented in Table 1 was used. A GAZO | ayer was

deposi t &d udihg s DC @W%é«?éﬁfﬂe@ﬂc“n*g‘rﬁf@ﬁ%@CFW%ﬁEﬁréﬂn&%&&M% get
having a c %&é%ﬂ x 5@; Q@ZQ%{éNogQ%ééﬂQalfﬂléiorﬁtl%&%r%zaéo/fé@%rﬂg? at% 5 was

used, and 1 on gas was as a sputtering gas
for example, a resin and fine particles. Those that are the

same as in the first example can be used as the fine particles.
According to the fourth embodiment, a portion of the

10 incident light is directionally reflected, and a portion of
the remainder of the light can be scattered. Therefore, when
the optical film 1 ig clouded, a visually attractive design
can be given to the optical film 1.

<5. Fifth embodiments

15 Fig.lSisacross-gectionalviewillustratinganexample
of construction of an optical film according to a fifth
embodiment of the present invention. The fifth embodiment
igdifferent fromthe first embodiment in that a self-cleaning
layer 51 which exhibits a ¢leaning effect is further provided

20 on an exposed surface which is cpposite to a surface to be
affixed to an adherend among an incidence surface 51 and an
exit surface 82 of anoptical £ilm 1. The self-cleaning layer
51 contains, for example, a photocatalyst. For example, TiO;
can be used as the photocatalyst.

25 As degcribed above, an optical film 1 is characterized
in that it is transflective with respect to incident light.
When the optical film 1 is used outdoors or in a dirty room
where a lot of dirt exists, light is scattered due to the dirt
adhering to the surface of the optical film 1 so that

30 transmissivity and reflectivity are lost. Therefore, the

surface of the optical film 1 is preferably optically
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(Exanpl e 5) An optical filmof Exanple 5 was obtained in a simlar
“manner to Exanple 3 except that a transflective |ayer presented in Table 1
was used. 10( Exanple 6) An optical filmof Exanple 6 was obtained in
a simlar manner to Exanple 3 except that a transflective |ayer presented
in Table 1 was used. (Exanple 7) 15An optical film of &Ecapgdigwbonas
obtained in a simlar manner to Exanple 3 except that a transflective |ayer
presented in Table 1 was fornmed. An alloy target having a conposition of
Ag/Nd/Cu = 99.0 at% 0.4 at% 0.6 at % was used for deposition of an AgNd Cu

layer as a sideh ahkoy: | AYer i m20( Exaplec8l, it is PReoPptigad thizkm of
Exanple 8 was obtained in a simlar nmanner to Exanple 3 except that a resin
(trade nane:heARONf3Ge parfuifrEctigred bye Toagaseeredl ent of) Ay 1a Cpost - cur e
refractive index.of 1..54 sed faqr ; osing 25 resin

| ayer), an&}réjp&rftf}’eﬁgﬁcggf\r,\@;% afcéactaluvéml%ﬁ gggﬁgt 5%%%{0 E"reencgélen of gan upper

| ayer and ad1esicneahiagl evesct ayer was set to 0.009. (Exanple 9)

An optical filmof Exanple 9 was obtained in a sim/lar 30 manner to Exanple

5 excepf that a PESPRATFakR Tigme: i ARG Mifilif-acttif8d by “Ridgdsei Co.,
Ltd) havi g 4 pOst s G & t%§é§§yﬂ@£ﬁﬂgeﬂa@él?/,et;ilé\\qg%eﬁfrélpei%n\&as used as

a material of an upper |layer (enclosing resin layer), and a difference in
refracti ve pmgex thyettheeny @raipgerc daper terndt o3¢ hgke esitivel ‘ayr@mtegnd a | ower
| ayer (Shapteod t:rh%Sii?lcli SI‘CA \é\@??fasce(et. t9hgi‘89cz:ffe?(@@sarp%tsis\{%lgxggpl el
suppresgdirt or the like fromadhering tothe incidence surface
10 and to suppress degradation of the directional reflection
characteristic.
<6. Sixth embcdiments
The first embodiment has been described above, by way
of example, in connectionwith the case of applying the present
15 invention to a windew member or the like. However, the
application of the present invention is not limited to such
an example but the present invention can be applied to various
interiormembers or extericrmembers besides the windowmember.
Moreover, the present invention is applicable not only to
20 fixedly disposed interior and exterior members, such as walls
and roofs, but also to a device which moves interior members
or exterior members to adjust an amount of the transmitted
and/or reflected sunlight depending on changes in amount of
the sunlight, which are caused with the shift of seasons and
25 the elapse of time, etc., and which can taken the adjusted
amount of light in an indoocr space, etc. In the sixth
embodiment, one example of such a device ig described in
connection with a solar shading device (blind device) capable
of adjusting an amount of incident light which is to be blocked

30 by a solar shading member group including a plurality of golar

shadingmembers by changingan angle of the sclar shading member
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An optical filmof Conparative Exanple 1 was obtai ned by depositing a
transflective layer having a filmthickness presented in Table 1 on a PET
filmhaving a snooth surface. (Conparative Exanple 2) 10An optical film of
Conpar ati ve Exanple 2 was obtained by depositing a transflective |ayer
having a filmthickness presented in Table 1 on a PET £Pimsdiemiany a snooth
surface. (Conparative Exanple 3) An optical filmof Conparative
Exanple 3 was obtained 15 in a simlar manner to Exanple 3 except that a
transflective layer presented in Table 1 is formed. (Conparative Exanple 4)
An optical {idyp.of Conparative Exanple 4 was obtained in such a way that
processes up to a process of formng a 20 transflective |layer were simlar
to those in Exanplie-320but at hersoprsiiig éevwot L1 het 15 dist PEcTA® J%ayer had

not been covered w th [esin . frer tai.ning a PET
film havi ngmg cs%fﬁgchggpngFa?lg&%I?%\%%g?%w%;&%%t%ﬁgn?r {éﬁs?}%gc%}{/ygql ayer.
25( Conpar at énvercBExaipl €f DhefApreopsincdhvEnt imof Ganpatatt vecdxanpgties .5 was

obtained in such a way that processes up to a process of form.n
transfl éctid PayetRhered 16enif &t SFéth%’EaéhinﬁJ ERYAPE e L H5GE ?ﬁéegaﬁaped

surface on whi et hetranshlecddive dayehdnenf®d 30 i s appliedigd th the

sane resin as the enclosed resin according to Exanple 1 after obtaining a
PET fil m hawivigiraldhapefl sestsn (8PZE33170WQ0 and a bottom rail 204.

The head box 203 ig dispozed above the slat group 202 including
the plurality of slats 202a. Ladder cords 206 and elevation
10 cords 205 extend downward from the head box 203, and the bottom
rail 204 ig suspended at lower ends of those cords. The slats
202a serving as the solar shading members are each formed in
a slender rectangular shape, and are supported by the ladder
cords 206, which extend downward from the head box 203, at
15 predetermined intervals in a suspended state. Further, the
head box 203 is provided with an operation unit (not
illustrated), such as a rod, for adjusting an angle of the
glat group 202 including the plurality of slats 20za.

The head bex 203 serves as a driving unit which rotates

20 the slat group 202 including the plurality of slats 202a in
accordance with operation of the operation unit, such as a
rod, thereby adjusting the amount of light taken into an indoor
space. Further, the head box 203 also functions as a driving
unit (elevation unit) which moves the slat group 202 up and

25 down, as appropriate, in accordance with operation of an
operation unit, such as the elevaticn cord 207.

Fig. 21A is a cross-secticnal view 1llustrating a first
construction example of the gslat. As illustrated in¥Fig. 214,
the slat 202 includes a base 211 and an optical £ilm 1. The

30 optical film 1 is preferably disposed on cne of two principal

surfaces of the base 211, the one principal surface being
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l.ayer provided with the transflective layer. Next, the UV |light was

i rradi at eduponN2purge to avoi d hardeni ng inhibition caused by oxygen in a
state in which the PET filmis not formed on the coated resin so that the
resinis cured. As a result, 5 the optical filmof Conparative Exanple 5
was obt ai ned. (Conparative Exanple 6) An opti cakPitian Bfot@onparati ve
Exanple 6 was obtained in a simlar nmanner to Exanple 3 except that a resin
(trade nane: ARONTX, manufactured by Toagosei Co., Ltd.) having a 10
post-cure refractive index of 1.546 was used for an upper |ayer (enclosing

resin |ayergqs andraddid fpeence inernefinacii Vec adexe berwees cansmtpper | ayer
(enclosing resin layer) and a | ower |ayer (shaped resin Iaéer) is set to

0.013. (Evatwfatdrswust 1gbhk e}s 15THel Bt Mear F¢ s 3t EeaRpPes 1° t'¢' 9 and
Conparative, %ﬁ%geges%ﬁ%et 0z 8y WL Pf%?' iﬂg%g Ofie YidlLr 28 {PLI OMB1,

The preparedoptical I'ms” were arfixe asses having a thickness of 3 mm
Wi th an optihesdyy) .t ransparentaladhesiventioclps épare2samtesiiNexd ,td i ght of

an indoor fluarescent lanp 20 is reflected fromthe s l.es qf an angl e of
about 3% wi 2¥H SSPEEt i o a? Pt PerdifGular Saxi Vot Ahé Sanpred, Bt the i ght
of regular geflectden;iwas)observed:atoddl $laneenofnd@. cm away from each of
the sanples. The observed |ight was evaluated by the followng criteria,

and the resul ts ate bistedlierTaplf@P®Z in the shage ofhd ot gesicent | anp
exhibits the sanme de of glare_as t se i ngl s having a
ST dgdr ek, 01, 0L £, 2. L T LA0C ANAT 6291 09) & 4l a0

t hi ckness of used,; glare o r cted |ight of
the fl uoresgesth 3@tanpahShetneny =0 o hatektai soflifdd dulste toll odke at the

reflected light for a long time. SP253817W00 (Eval uation of reflection)
The opﬂﬂbalc$¢$%ﬁ?§ﬂtlﬁﬁaﬁglé@elc%%eQP%uﬁfhﬁﬂ@bgFéﬁpéﬁ EX3Npl BEL 40 6 were

eval uated for.£afd.eeti-0n:a88.501 LOWS=, 2 resin material having

transparency is preferably used. The glass, the resin, the
paper, and the cloth used here may be the same as that generally
used in ordinary roll screens. The optical fiim 1 used here

15 may be one type or a compination cof two or more types of the
optical films 1 according tothe above-described first tofifth
embodiments.

Fig. 21B ig a crosg-sectional view illustrating a second

construction example of the glat. As illustratedinFig. 21B,

20 the second construction example usesg an optical film 1 as a
slat 202a. It is preferable that the optical film 1 can be
supported by ladder cords 205, and has the rigidity of extent
that its shape can be maintained in a supported state.

<7. Seventh embodiments>

25 A seventh embodiment will be described in connection
with a roll screen device which is another example of the solar
shading device capable of adjusting an amount of incident light
rays, which is to be blocked by a solar shading member, by
winding or unwinding the solar shading member.

30 Fig. 22A is a pevspective view illustrating an example

of construction of the roll screen device according to the
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Thepr epar edopti cal fil mswer eaf fi xedt ogl asseshaving 5 a thickness of 3 mm
with an optically transparent adhesive. Next, these glasses were installed
in the environnent of about 10001x in |lum nance, reflected i mages of the
observer were observed at a distance of 2 mmaway fromthe gl asses. The
observed i nmages were evaluated by the following critergazszghesddn results

are listed in Table 2. 0. The reflected image is alnost the sane in
degree as that of the case of using only a glass having a thickness of 3
nm X: Because of the reflected i mage, the side over the 15

glass is noéeVéﬁEk@Eﬁbo&EM&L@%%'% ot cMbst Rinkish¥)lion. ns iThesepiigal filns
of Exanples 1 to 9 and Conparative Exanples 1 to 6 were evaluated for

visibility as Fojl @Re., Firstl 3¢ﬂ?ﬁﬂw§§&ﬁéé opt i vaviid s heresafdy xed
t ogl asses 20 havi ng, a .t hi cknes an I ran ent
I\EX‘? r%g:h%eVJ.c 1nC ﬁerae g&é ﬁggdC@o ¥30t3 ﬁg%[

adhesi ve. ese gFasses mere 4 ‘di'stance of ~abou cm away

from eyes, @@ﬂe trgniRext o bui Izdiengeadlmzemoor J_'Esh@cﬁnfﬁ:)@lﬁitm\iereMM| ass
i nthe di stance of about 10 mnas observed, and was evaluated by the
fol | owi iy CEPE &1Gr2enThe? teshF £8 itk foB1| T pEGOF A2 TaB'E T2 OPeTation. The

ghost attr'gﬁtaﬂg; ek dif fLAGt gachsagl%t c9Q§§r2’d%d affde e iew 16 the same

as that of t usi ng an ordi nary w ndow. o: There is no
problen1undenchmm@ahhemadntaGMﬁdbuE'$hﬁﬁ3®oghosi13&@ndbumabbéftthe

diffraction is obseréed mhg &?tggecu ar % l.ect or .ex g SP253817W)00 A:
bj ects and=ERRSTnaPEST FER Gdr Eap & oer Tt et i T RegRost

attribut abl gnter di Mbr-astben daer ders vh@eebser Yercoupled toXxheChotssh Ng occurs
due to the effect of dlffractlon so that the interior cannot be

di stingl shewd B( Epal traeen 62 - s e FaFeER afsni et dnciidfitact abee,

shape of the gcreen 302 1s not especially limited, but is
preferably selected in accordance with the shape of the window
member, etc. to which the roll screen device 301 is applied.
For example, a rectangular shape may be selected.
15 Fig. 22B is a cross~sectional view taken along line B-B
illustratedinFig. 22A. AsillustratedinFig. 22B, thescreen
302 preferably includes the base 311 and the optical £ilm I,
and has the flexibility. The optical film 1 is preferably
disposed on one of two principal surfaces of the base 21%,
20 the one principal surface being pogitioned on the side
including an incidence surface on which extraneous light is
incident (for example, on the side facing the window member) .
The optical film 1 and the base 311 are affixed to each other
with an affixing layer, such as a bonding layer or an adhesion
25 layer, interposed between them. The construction of the
screen 302 is not limited to the example and the optical £ilm
1 may be used itself as the screen 302,
The bage 311 can be formed in the shape of, for example,
a sheet, a f£film, or a plate. Glassg, resin material, paper,
30 cloth, etc. can be used as a material of the base 311. In

consideration of the case of taking visible light into a
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and chromaticity) The optical filns of Exanples 1 to 9 and
Conparative Exanples 1 to 6 are evaluated for spectral transmttance and
reflectance as follows. 10The spectral transnmittance and reflectance in the
visible region and thenear-infrared regi onwere nmeasuredusi ng DUV3700
manuf act ured by Shi madzu Corporation. In the nmeasurenefe2®i81TH¥IIEmM ttance,
a light ray incidence angle to the sanples were set to O (vertica

i ncidence), and linear 15 transmi ssion |ight was neasured. The spectrum
transm ttance waveforns are illustrated in Figs. 27A to 273 and Figs. 28A

to 283. MreQufluernlnkhe i nBasHr gfedd, ofor ebdegtance, réhen refdeadtance is
nmeasured using an integrating sphere under conditions that the shape

t r ansf er r edhasi idest vinaove eyl Icabr 202 44 nsu st Ex ARPIcé S S8nd Feorfpdirat | ve
Exanpl es were, 2? &85 'nckgngﬁ?éﬁcﬁﬁéé”héMy %@g'bghﬁhéayém@féé'ﬂﬂﬁtde”t and

an |nC|dence argle of the rays to each sanple was set to 8. The
transm ssi Ojbrc@aq,riyt anedwas ealicisdat edlfr sméén$peﬁheoppoimfetﬂ31@ dat a
according to JI'S Z8701 (1999) in which a D65 ht so yrce was used as a
it CsBur cb UG SorFSTH i PG WS Sed. CTRE-POSUIT Sardol FRrk A n Tabl e

2. %é’b%'tlﬂeeoﬁtﬂ@a{l EEaRsSM LLaps@inSebaihd LBRSAL déademmeand sol ar
reflectance were cal culated from spectrophotonetric 30 data according to

JI'S A5759( 2008yt excdptf thoembheitfiotisowi ng (as for the solar reflectance
calculation, JIS @?7 9 ﬁg C|f|e m253817W00 i nci dence at
100andneasurenentofr 8 ec T%n |ght However, since the reflection
light is refl eCtﬂQﬂeiqht&l &hls@;gtme@n i Tere hanribed dbyeetianeodmg e regul ar
reflection in the sanples having directional reflectivity, such as the

presentl % fP%ﬁ?ﬂnﬁﬁél9%ﬂP§§ﬂéﬁﬁ€aﬁﬁ§”%€ﬁghYEH3G@Fﬁ&?ﬁ?qqﬂﬁﬁﬁ%ﬁ%%@ sphere) .

The resul tst@rae dicsted ipJablg A (Bvakuati on. of, Liapsabsshamavavel engt h
unsel ectivity)

that includes an optical body provided with a day-lighting
portion, the optical body having directional reflection
performance.

15 Fig. 234 is a perspective view illustrating an example
of constructicn of the fitting according to the eighth
embodiment of the present invention. As illustrated in Fig.
23A, a fitting 401 is constructed to include an optical body
402 disposed in a day-lighting portion 404. Specifically,

20 the fitting 401l includes the optical body 402 and a frame member
403 that is disposed at a peripheral portion of the cptical
body 402. The optical body 402 is fixedly held by the frame
member 403, but theoptical body 402 canbe removed, if necessary,
by disassembling the frame member 403. Though one example

25 of the fitting 401 is a Shoji (paper-made sliding door), the
present invention is not limited to this application example.
The present invention can be applied to various types of
fittings that include a day-lighting portion.

Fig. 23B is a cross-sectional view illustrating an

30 example of construction of the optical bedy. As illustrated

in Fig. 23, an optical body 402 includes a base 411 and an
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I'-n order to determ ne whether both of the visible I[ight and the infrared
light are effect ivelybl ocked, the neasurenent 10 result of the spectral
transmttance was used. The transmittance at a wavel ength of 500 nm was
divided by transmttance at a wavel ength of 1000 nmto cal cul ate
transm ssi on wavel ength unsel ectivity. The results ares®istadwosoTabl e 2.
15(Eval uation of directional reflection) Fig. 29 illustrates the
construction of a neasurenent instrunent used in evaluation of directional
reflection of the optical filns of Exanples 1 to 9 and Conparative Exanpl es

1 to 6. Thedirect Eommaf. thee digteekiionalm neft esldperewasn 20cevaluat ed usi ng
this nmeasurenent instrunent as follows. A hal ogen |ight source 101
col | i mat ed m g ipadadbeiden of Beopateds lnddraused Pramdithé THGHCSt hat was

refl ected a half.mrr 0 . inci-der i er such
conditions?%?%§' Pah ?%Q%ﬁ%%gg t%ﬂigggﬁgﬁgﬂﬁéggégggﬁe%%%ﬁ%gfﬁg% film and
t he directignahicef bretiomowas idetrectetinwl ddnta Spectrospdpe @04LheThe sanpl e
103 was disposed to be inclined at 5 with _respect tof%ge inci dent |ight,
the det &ct 6t*SF0A2F&PHOF M "EESRHiI REHRE hi n T2Sr BRGECDY Go™t b whi | e

bei ng rotatyed by 1360609 ¢{ 4 he sappl 6:ser fAGe shherreatnyalae30 of the
reflection intensities wth respect to wavel engths of 900 nmto 1550 nmnas

pl otted i n suqicdae boodidyAater or Feadlieslarsl 2 1SRR5BBIMBTE ddrad- e arust r at ed

in Figs. 31 to 33, The direction of the di.rectional yeflect]
cal culat ed Ti0in t RB-AGRHF FEC: FRBOF GLHITE Ty B er a8 Taars 3o

Her ei nbel ow, o4 he €6t rnesperdens eHeekatinphe hetdveen shelmidifteeti amy( 0, 0) of
the directional reflection illustrated in Fi 2 and the direction (Om O0m

in whi éR t e giseectitoral Faf Feetiin' s 565 dP8d as i1l ustrated in Fi g. 29
will be descrlbe%heA%aggsgﬂibggrqggygwﬁﬁggegiéegggg@,(Q,g@&motmtge 10

directional reflection illustrated in Fig. is defined as foll ows.
0: an angl esiorored ebyha: pes fendicul Bry | i féats, pespamiteyliad k@Y i nci dence
surface Slﬁné%&%faqgig?gghlééggrfélqreggfh%%%%% nggtaéJa’material of
the base 411. In ceonsideration of the case of taking the
15 visible light into a predetermined space, such as an indoor
space, a resin material with transparency is preferably used.
The glass, the resin material, the paper material, and the
cloth material used here may be the same as that generally
used as optical bodies in ordinary fittings. Theoptical £film
20 1 used here may be c¢ne type or a combination of two or more
types of the optical films 1 according to the above-described
firgt to fifth embodiments.

[Examples]

Hereinbelow, the present invention will be described

25 in detail in connection with Examples, but the present
invention is not limited to the following Examples.

In the following Examples and Comparative Examples, a
film thickness of a transflective layer which had been formed
on a ceoncave-convex surface of a first optical layer was

30 measured in the following way.

First, an optical film was cut with an FIB (Focused Ion
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150: an angle formed by a specific linear line 12 in the incidence surface
S1 and a conponent of the incident light L or the reflected Iight

Ll proj ect edont he i nci dence surface SlI, the specific linear line 12 in the

i nci dence surface: 20 an axis where an intensity of reflection in a

di recti onObecones maxi mum when the incidence angle (0,SE)53s1M0O0Ed, and a
directionally reflective body 1 is rotated about the perpendicular line 11,
serving as an axis, which is perpendicular to the incidence surface 51 of a
sanple 103 25 serving as an optical film On the ot her hand,

nMeasur enentgd:$)PREERI ARG DY nERG kRbBY dde isanpkes:403:a4 .t hneespette to the
axis of the incident light ray, and the direction Omof the directional

refl ecti on 455 @tetcédOW PR Fospet it fd LaxivasoPPEmevehdndentT® ght ray 30

i nmeasuri ng t he present. exappl es. .;,Moreover
when a rotat%gﬁgl Fﬂ%ﬁﬁk égiggE%QQi%% hu%ﬁ%‘g SP253817vwodsﬁéhsurenent
is def|nedeﬁﬁlﬁﬁﬁtfﬂﬁt@%@%ndinnﬂﬂrﬁanam@nc@ﬂﬂgd@ﬁrfscﬂoﬁes&ﬁruﬂUQy@ed wth 12

for cases of using sone directions in which the sanple . 103 |s installed
during ﬁea§ﬂ%%ﬁ@ﬁ?urﬁddﬁhﬁbﬁ§3F?6ﬁxHV”fﬁboﬁlngfﬁﬁggnﬁgg?gﬁ ¥<° iécessary.

Moreover, S.yhep fbe el | eelibon Mheskhen:d %péslee&l;ﬁ@ter&ayméa a% nus based
on the deflnltlon of the direction (0, 0), the azinut IS

converted so tlatatdobecwohechl uere Se1eCteﬁhéa@dpmégp@h@%h%éjﬁéﬁﬁﬁﬁon bet ween

the d t he d t I t Fi 2,
and 10 e TTRGRT ORI Ty <, i WAL CTRE 1Y G0t FOMRL T e ertion 18

neasur ed as(dddwusts, ated chieti gal 29, awdddgele despmbedemn mt&tralﬂz,lzrw' th
ref erence to Fig. 30. Herein, in order to nake the desc é tiquéynple only

the di réct iGHSIOeRfd eRfaFaleohstidered SISWRERSEhe S sSARPY €103 's ™ nel i ned

with respecty, to.the igcident Lightc by & 1the. ncident light L, the
directionally refl ected l'ight Li, and the Correspondence relatlon bet ween

the direction (OneEx@mplef 1t he dlrectlonally reflected light L2 and the
direction (0 0) are regrl\%,seEnma e c?l oq.\ysthat hag minute V-shaped

grooves illustrated in Figs. 24A and 24B wag made by cutting
15 workusingabite. Next, urethaneacrylate (trademname: ARONIX,
manufactured by Toagosei Co., Ltd., a post-cure refractive
index: 1.533) was coated over a PET film (trade name: A4300,
manufactured by Toyobo Co., Ltd) having a thickness of 75 pm.
The urethane acrylate was irradiated with UV-light from the
20 sgide including the PET filmwhile a combination of the urethane
acrylate and the PET film is in tight centact with the mold,
go that the urethane acrylate was cured. Next, a laminate
of the resin layer obtained as a result of the curing of the
urethane acrylate and the PET film was peeled off from the
25 Ni-P-made mold. As a result, a resin layer (hereinafter, a
shaped resin layer) towhich prism shapes had been transferred
were formed on the PET £ilm. Next, a transflective layer
presented in Table 1 was deposited on a surface, on which prism
shapes hadbeen formed using themold, usinga sputteringmethod.
30 A alloy target having a composition of AL/Ti = 88.5 at%/1.5

at% was used for the film deposition of an AlTi layer serving
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20Direction of incident light L: (Om Om = (0, 00 (O, 0) = (a, 40
Direction of directionally reflected light Li: (On Om = (Onil, Om (0, 0)
= (a+ Qr, Om Direction of directionally reflected Iight L2: (On Sm 25-

(Onm2, Om (0, 0) =(a - On2, Om -4 (OW - a, Om- 180) Here, the
description is made specifically, by way of exanple, |3PZHMIESIGIEN W th the
direction of the directional reflection of Exanple 1. As for the

directional reflection of Exanple 1, though 30reflections occur in two
directions, (Om Om = (70, 00) and (7, 180), since an angle of the

i nci dent |iaggutt}ge@%h§f@ec§m53ﬁ5yémoo =5, and 12 direction is set
ali gnedvmth 00, the directions of the directional reflection becone (5 +

7, 0) = (12, 0) Heut( 5 repirgyompes iqphavipg thgdpl LPEVES URti 6K of
transmi ssi o 'gﬂ&re s Ybsty biLY Lo Thenget beal L i LBy Of phtamles. kdo 9 and

Conparative 5% were evaluated for ansm ssion | mage
visibility rasnd olglée\m, mEhef&eansed Ssi drmyioﬁv@gé:ovusi_abﬁl] tyawasy eval uat ed by
usi ng optical conbs having a conb width o and

2. 5
0.125 mA r@%}p:é%ﬁ%ﬁe@%ﬁ%}éb%?dﬁﬂﬁ‘@n%%ﬁ ibeJﬁF@K?Téémb?Hés%eafﬁR‘&%‘wma

instrunent used hefethinsevahyatdenwas an-ddmge charityibestioridd CM 1T
type) nenufactured by Suga Tester Ltd. Next, a total of the transm ssion

i mage Vi si UWlltlgés ma@aﬁe@h%yfeﬁsﬁriga%ﬁtl%él dehrBst fiEv thg T8 ot Twi dt h of
2.0 mm 1. 0 1t1 avpedenot%g%mé% H‘E#ﬁ? frﬁ"laglﬂl@r{eegraggglé@tsﬂ/leit
pr esent ed i 7 Fabi'e @m%abreover § I'ig source was used as a light
source. layer was cured, so that the resinlayer (hereinafter, referred
10 to as enclosing resin layer) was formed. As a result, an
optical film of Example 1 which was intended to be obtained
wag obtained.

<Compounding of resin composition:

Urethane acrylate 99 parts by mass

15 {trade name: ARONIX, manufacturedby Toagesei Co., Ltd.,
post-cure refractive index: 1.533)

2-acryloyloxy ethyl acid phosphate 1 parts by masgs

(Light acrylate P~1A, manufacturedby Kyoeisha Chemical
Co., Ltd.}

20 (Example 2)

An optical film of Example 2 was obtained in a similar
manner to Example 1 except that an original board having a
shape reversed to the shape (the minute cross V-shaped groove)
illustrated in Figs. 254 and 25B was used.

25 (Example 3)

An optical film of Example 3 was obtained in a similar
manner to Example 1 except that minute triangular pyramids
illustrated in Figs. 26A to 26C were used, and a transflective
layer presented in Table 1 was used.

30 {Example 4)

An optical film of Example 4 was obtained in a similar
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(-Eval uati on of haze) The optical filns of Exanples 1 to 9 and
Conparative Exanples 1 to 6 were evaluated for haze as foll ows. 20Haze was
measured by using a haze nmeter HM 150 (manufactured byMurakam col or
Techni cal Research Institute) based on neasurenent conditions specified in
JI'S K7136. The results are listed in Table 3. A D65 |ightssourigeonas used

as the light source. 25(Measurenent of surface roughness) The
optical filmof Conparative Exanple 5 was eval uated for surface roughness
as follows. The roughness curve was acquired from a two-di nmensi onal

profile curyg, by UskERImS &b ¥US pEWRR tSUF Facer P afideel Mpasprd aigh 30
apparatus, ET-4000 (nmanufactured by Osaka | aboratory), and an arithnetic

mean roughnes R swasvaal et ell. CAHe 1agPZ588 TWIDT: s iférem Rondi ti ons
e e SB35, S000L 2001 T, TR RS GO0 np e st
of data sanpdigigiicQoh PMGa,0./A1.Tapke0 k showsaconsizuatkgasof2tadms opti cal
film of Exarples ! 42 9030% AMBA ALY SR 23 & fRecering gas.
{Example 5)
An optical film of Example 5 was obtained in a similar
manner to Example 3 except that atransflective layer presented
in Table 1 was usad,
10 (Example 6)
An optical £ilm of Example 6 was obtained in a similar
manner to Example 3 except that atransflective layer presented
in Table 1 was used,
(Example 7}
15 An optical film of Example 7 wag obtained in a similar
manner to Example 3 except that atransflective layer presented
in Table 1 was formad. An alloy target having a composition
of Ag/NG/Cu=99.0at%/0.4 at%/0.6 at% was used for deposition
of an AgNd Cu layer as a silver alloy layer.
20 (Example 8)
An optical film of Example 8 was obtained in a similar
manner to Example 3 except that a resin (trade name: ARCONIX,
manufactured by Toagosei Co., Ltd) having a post-cure
refractive indexof 1.542wasused foranupper layer (enclosing
25 regin layer), and a difference in refractive index between
a resin of an upper layer and a resin of a lower layer was
set to 0.009.
{(Example 9)
An optical f£ilm of Example 9 was obtained in a similar

30 manner to Example 5 except that a resin (trade name: ARCNIX,

manufactured by Toagosei Co., Ltd} having a post-cure
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SP253817W)00 [ Tabl e 1] Shape Transfl ective Layer Encl osing Layer
V-shaped groove Al Ti (11 nm Refractive index 1.533/PET Exanple 2 V-shaped

or t hogonal

10

15

20

25

30

groove Al Ti (11 nm Refractive index 1.533/PET

SE253817W000

refractive index of 1.54C was used as a material of an upper
laver (enclosing resin layer), and a difference in refractive
index between an upper layer (enclosing resin layer) and a
lower layer (shaped regin layer) was set to 0.007.

(Comparative Example 1)

An optical film of Comparative Example 1 was obtained
by depositing a transflective layer having a £ilm thickness
presented in Table 1 on a PET film having a smooth surface.

{Comparative Example 2)

An optical film of Comparative Example 2 was obtained
by depeogiting a transflective layer having a £ilm thickness
presented in Table 1 on a PET film having a smooth surface.

(Comparative Example 3)

An optical £ilm of Comparative Example 3 was cbtained
in a gimilar manner to Example 3 except that a transflective
layer presented in Table 1 is formed.

(Comparative Example 4}

An optical film of Comparative Example 4 was obtained
in such a way that processes up to a process of forming a
transflective layer were similar to those in Example 3, but
the top surface of the transflective layer had not been covered
with a resin but had been exposed after obtaining a PET film
having a shaped resin laver provided with the transflective
layer.

{Comparative Example 5)

An cptical film of Comparative Example 5 was cbtained
in such a way that processes up to a process of forming a
transflective layer were similar to those in Example 3, but
the shaped surface on which the transflective layer is formed
is applied with the same resin as the enclosed resin according

to Example 1 after obtaining a PET film having a shaped resin

6l
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Example 3 CCP AITi (5 nm Refractive index 1.533/PET Exanple 4 CCP GAZQ( 5
nm/ ATi(5 nm/GAZQ(5 nn) Refractive index 1.533/PET Exanple 5 CCP Al Ti (11
nm Refractive index

S5P253817W000

layer provided with the transflective layer. Next, the UV

licht was irradiateduponN;purge toavoidhardening inhibition

caused by oxygen in a state in which the PET £film is not formed

on the coated resin g0 that the resin is cured. Ag a result,
5 the optical film of Comparative Example 5 was obtained.

(Comparative Example 6)

An optical film of Comparative Example 6 was obtained
in a similar manner to Example 3 except that a resin {trade
name: ARCNIX, manufactured by Toagoseil Co., Ltd.) having a

10 post-curerefractive indexof 1.546 was used for an upper layer
{enclosing resin layer), and a difference in refractive index
between an upper layer {(enclosing resin layer) and a lower
layer (shaped resin layer) is set to 0.013.

{Evaluation of glare)

15 The optical filme of Examples 1 to ¢ and Comparative
Examples 1 to 6 were evaluated for glare as follows.

Thepreparedoptical filmswereaffixedtoglasseshaving
a thickness of 3 mm with an optically transparent adhesive
toprepare samples. Next, light of an indoor fiucrescent lamp

20 is reflected from the samples at an angle of about 30° with
respect to a perpendicular axis of the gamples, and the light
of regular reflection wag observed at a distance of 30 cm away
from each of the sampleg. The observed light was evaluated
by the following criteria, and the results are listed in Table

25 2.

o: The fluorescent lamp exhibits the same degreecf glare
as the case where a single glass having a thickness of 3 mm
is used;

x: The glare of the reflected light of the fluorescent

30 lamp is strong so that it is difficult to lock at the reflected

light for a long time.
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{(Evaluation of reflection)
The optical films of Examples 1 to 9 and Comparative
Examples 1 to 6 were evaluated for reflection as follows.
The preparedoptical filmswere affixedtoglasseshaving
5 a thickness of 3 mm with an optically transparent adhesive.
Next, these glasses were installed in the environment of about
10001x in luminance, reflected images of the observer were
chserved at a distance of 2 mm away from the glasses. The
ochserved images were evaluatedby the followingcriteria. The
10 results are listed in Table 2.
o: The reflected image is almost the same in degree as
that of the case of using cnly a glass having a thickness of
3 mm.
x: Because of the reflected image, the side over the
15 glass is not visible.
(Evaluation of vigibility)
The cptical films of Examples 1 to 9 and Comparative
Examples 1 to 6 were evaluated for visibility as follows.
First, thepreparedoptical filmswereaffixedtoglasses
20 having a thickness of 3 mm with an optically transparent
adhesive. Next, theseglaszseswereheldat adistance of about
50 cm away from eyes, and the next building's interior that
existedovereachglassinthedistanceof about L0mwas observed,
and was evaluated by the following criteria. The results are
25  listed in Table Z.
®: The ghost attributablie todiffraction is not observed
and the view is the same as that of the case of using an ordinary
window.
0: There is no problem under normal condition, but the
30 ghost attributable todiffraction is observed when a specular

reflector exists.
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A: Objecte and the shapes therecf are distinguished,
but thegheost attributabletodiffractionborders the cbserver.

%x: Clouding occurs due to the effect of diffracticn,
so that the interior canncot be distinguished.

5 {Bvaluation of spectral transmittance, reflectance,

and chromaticity)

The optical filmsg of Examples 1 to 9 and Comparative
Examples 1 to 6 are evaluated for spectral transmittance and
reflectance as follows.

10 The spectral transmittance and reflectance in the
visibleregionandthenear-infraredregionweremeasuredusing
DUV3T700 manufactured by Shimadzu Corporation. In the
measurement of transmittance, a light ray incidence angle to
the samples were get to 0° (vertical incidence), and linearx

15 transmission light was measured. The spectrum transmittance
waveforms are illustrated in Figs. 27A to 27B and Figs. 28A
to 28B. Moreover, in the measurement of reflectance, the
reflectance is measured uging an integrating sphere under
conditions that the shape transferred sides of the optical

20 filmg of Examples and Comparative Examples were set as
incidence sides on which light rays are incident, and an
incidence angle of the light rays to each sample was set to
8*®.

The transmigsion color tone was calculated from

25 gpectrophotometric data accordingte JISZ8701 (1998) inwhich
a D65 light source was used as a light source and 2° visual
field was used. The results are listed in Table 2.

The vigible light transmittance, solar transmittance,
and solarreflectance were calculated fromspectrophotometric

30 data according to JIS A5759(2008) except for the following

{ag for the solar reflectance calculation, JISAS5759 gpecifies
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incidence at 10° and measurement of regular reflecticn light.
However, since thereflectionlight isreflectedinadirection
other than the direction of the regular reflecticn in the
samples having directional reflectivity, such as the present

5 films, the reflectance was measured using an integrating
sphere) . The results are listed in Table 2.

(Evaluation of transmission wavelength unselectivity)

In order to determine whether both of the visible light
andthe infraredlight areeffectivelyblocked, themeasurement

10 result of the spectral transmittance was used. The
transmittance at a wavelength of 500 nm was divided by
transmittance at a wavelength of 1000 nm toc calculate
transmissicn wavelength unselectivity. The results are
ligted in Table 2.

15 (Fvaluation of directional reflection)

Fig. 29 illustrates the construction of a measurement
instrument used in evaluation of directiocnal reflection of
the optical films of Examples 1 to 9 and Comparative HExamples
1 to 6. The direction of the directional reflection was

20 evaluated using this measurement instrument as follows.

A halogen light source 101 collimated to a parallelism
of 5° or less was used, and the light that was reflected by
a half mirror 102 was used as an incident light. Under such
conditions, the light is emitted to a sample 103 as an optical

25 film, and the directional reflection was detected with a
spectroscope 104. The sample 103 was disposed to be inclined
at 5° with respect to the incident light, the detector 104
performs scanning within a range of 0° to 90° (0m) while being
rotated by 360° (¢m) in the sample surface, the mean value

30 of the reflection intensities with respect te wavelengths of

900nmto 1550 nmwas plottedinapolar coordinate. Theresults
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Tabl e 2 shows eval uation results of the optical filnms of Exanples 1 to 9
and Conparative Exanples 1 to 6. SP253817W00 Tabl e 3 shows

eval uation results of the optical filnms of Exanples 1 to 9 and Conparative
Exanples 1 to 6. [Table 3] Transmission Image Visibility Haze 0.125 nm
0.5 M 1.0 mMmm 2.0 mm Tot al SP253817WO00

are illustrated in Figs. 31 to 33. The direction of the

directional reflection was calculated from the results. The

resultg are listed in Table 2.

Herelnbelow, the correspondence relation between the

5 direction (0, ¢) of the directional reflection illustrated

in Fig. 2 and the direction (Om, ¢m) in which the directional

reflection was measured ag illustrated in Fig. 29 will be

described.

As described above, the direction (8, ¢} of the

10 directional reflection illugtrated in Fig. 2 isg defined as
follows.

f: an angle formed by a perpendicular line 1.
perpendicular to an incidence surface S1, and incident light
L or reflected light I,

15 0: an angle formed by a specific linear line 1, in the
incidence surface 51 and a component of the incident light
L or the reflected light L, projected on the incidence surface
g1,

the specific linear line 1; in the incidence surface:

20 anaxiswhereanintensityofreflectioninadirection¢becomes
maximum when the incidence angle (6, ¢) is fixed, and a
directionally reflective body 1 is rctated about the
perpendicular line 1,, serving as an axis, which is
perpendicular to the incidence surface S1 of a sample 103

25 gerving as an optical film.

On the other hand, measurement ig performed by inclining
the sample 103 with respect to the axis of the incident light
ray, and the direction Om of the directional reflection is
plotted with respect to the axis of the incident light ray

30  inmeasuringthedirectional reflectionof thepresent examples.

Moreover, when a rotational angle of the sample 103 during
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measurement is defined as ¢m, and when the direction ¢m = 0°
is not get aligned with 1, for cases of using some directions
in which the sample 103 is installed during measurement, a
compengationby the misalinged degree is necessary. Moreover,
5 when the reflection direction 8 of the light ray is minus based
on the definition of the direction (8, ¢), the azimuth of (0,

¢) is converted so that 0 become plus.
The correspondence relation between the direction (0,
¢} of the directional reflection, illustrated in Fig. 2, and

10 the direction (Bm, ¢m}, in which the directicnal reflection
is measured as illustrated in Fig. 29, will be described in
detaill, with reference to Fig. 30. Herein, in order to make
the description simple, only the directions 6 and Om are
congidered.

15 When the sample 103 is inclined with respect to the
incident light by ¢, the incident light L, the directionally
reflected light L1, and the correspondence relation between
the direction (Om, ¢m) of the directionally reflected light

L2 and the direction (0, ¢) are represented as follows.

20 Direction of incident light L: {Om, ¢m)} = (0, ¢m) (O,
o) = (o, @)
Direction of directionally reflected light L1: (Bm, ¢m)
= {Oml, ¢ém) (8, ¢) = {o + Oml, ¢m}

Direction of directionally reflected light L2: {(6m, ¢m)

25 = {Om2, ¢m) (8, ¢} = {a - Bm2, ¢m) — (Bm2 - «, ¢m - 180°)
Here, the description is made specifically, by way of
example, in connection with the direction of the directicnal
reflection of Example 1.
Ag for the directional reflecticn of Example 1, though
30 reflections occur in two directions, (Bm, ¢m) = (7°, 0°) and

(7°, 180°), since an angle of the incident light beam is 0
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=5°, and l;direction is set alignedwith ¢m= 0°, the directions
of the directional reflection become (5 + 7°, 0°) = (12°, 0°)
and (5 - 7°, 0°) = (-2°, ©°) = (2°, 180°).

(Evaluation of transmission image visibility)

5 The optical films of Examples 1 to 9 and Comparative
Examples 1 to 6 were evaluated for transmission image
visikbilityas follows. The transmission image visibility was
evaluated by uging coptical combs having a comb width of 2.0
mm, 1.0 mm, 0.5 mnm, and 0.125 mm, respectively, according to

10  JIS-K7105. The measurement instrument used for this
evaluation was an image clarity testey (ICM-1T type!l
manufactured by Suga Tester Ltd. Next, a total of the
transmission image visibilities measured by using optical
combs having a comb width of 2.0 mm, 1.0 mm, 0.5 mm, and 0.125

15 mm wag calculated. The result lg presented in Table 3.
Moreover, a D65 light source was used as a light source.

(Evaluation of haze)
The optical films of Examples 1 to 9 and Comparative
Examples 1 to 6 were evaluated for haze as follows.

20 Haze was measured by using a haze meter HM-150
(manufactured by Murakami color Technical Research Institute)
based on measurement conditions specified in JIS K7136. The
results are listed in Table 3. A D65 light source was used
as the light source.

25 (Measurement of surface roughness)

The optical £ilm of Comparative Example 5 was evaluated
for surface roughness as follows.

The roughness curve was acguired froma two-dimensional
prefile curve by using a stylug type surface profile measuring

30 apparatus, ET-4000 (manufactured by Osaka laboratory), and

an arithmetic mean roughness Ra was calculated. The

68



14.8 Exanple 6 90 92 94 99 375 1.6 Exanple 7 85 84 89 97 355 6.8 Exanple 8
36

SP253817W0O00

measurement conditions were set according to JIS B0601:2001.
The measurement conditions were shown as follows.
AC = 0.8 mm
Evaluation length: 4 mm
5 Cutoff x 5 times

Interval of data sampling: 0.5 um

Table 1 shows construction of the optical films of

Examples 1 to 9 and Comparative examples 1 to 6.
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[Table 1]
Shape Trangflective  Enclosing
Layer Layer
Example 1 V-shaped AITi (11 nm) Refractive
groove index
1.533/PET
Example 2 V-shaped AlTi (11 nm) Refractive
orthogonal index
groove 1.533/PET

Example 3 CCPp AlTi (5 nm) Refractive
index
1.533/PET

Example 4 cCp GAZO {5 nm)/ |Refractive

AlTi (5 index
nm) /GAZO (5 1.533/PET
nm)

Example 5 ole)= AlTLI (12 nm) Refractive
index
1.533/PET

Example 6 CCP A1TI (2 nm) Refractive
index
1.533/PET

Example 7 ccp AgNdCu (10 nm) | Refractive
index
1.533/PET

Example 8 cep A1Ti (5 nm) Refractive
index
1.542/PET

Example 9 cee AlTi (11 nm) Refractive
index
1.540/PET

Comparative flat plate A1Ti (15 nm) None

Example 1

Comparative flat plate AlTi (3 nm) None

Example 2

Comparative Cccp A1lTi (100 nm) | Refractive

Example 3 index
1.533/PET

Comparative cCp AlTi (5 nm) None

Example 4

Comparative CCp ALTi (5 nm) Refractive

Example 5 index 1.533

Comparative CCp A1T1 (5 nm) Refractive

Example 6 index
1.546/PET

CCP:

corner cube pattern
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Table 2 shows evaluation results of the optical films

of Examples 1 to 9 and Comparative Exampliles 1 to 6.
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Conparative Exanple 6 9 23 35 34 101 4.8 5The follows are understood from
t he above eval uation results. The incident light is directionally
reflected in two directions because a prism shape and a crossed prism shape
are used in Exanples 1 and 2. On the other hand, the incident 10 light is
retroreflected in one direction because a corner cube §Rap&318Qi¥ed in
Exanples 3 to 9. In the optical filns of Conparative Exanples 1 and
2, since the reflective layer has a flat surface, glare and reflection are
observed fromthe filns. 15In the optical filmof Conparative Exanple 3,
since the transflTetilieve drayer evsltiooithirdeulicsect 106 eptinal hickress, the
transm ssi on_vi Si b| i t)_/L has decreased. | n\}eh%xgglt 5cal f| I Lm o of Conparative

Exanpl e 4 %$ to 9 and Comparatl es 1
{Table 3]
Transmission Image Visibility
0-125 | 9.5 om | 1.0 mm| 2.0 mn | Total Haze
Example 1 90 92 85 S8 375 4.3
Example 2 95 97 S8 99 389 4.2
Example 3 88 91 94 88 371 4
Example 4 85 89 93 57 363 8.2
Example 5 82 85 S0 g6 352 14.8
Exampie & S0 92 94 89 375 1.6
Example 7 85 84 89 g7 355 6.8
Example 8 36 33 43 60 172 4.2
Example 2 47 56 51 i 231 13.1
Comparative 81 82 91 96 351 2.1
Example 1
Comparative 87 89 95 98 368 1.5
Example 2
Comparative _
Example 3 0 0 0 0 0
Comparative _
Example 4 0 0 0 0 0 100
Comparative 5 12 8 36 61 4.6
Example 5
Comparative 9 23 35 34 101 4.8
Example 6
5 The follows are understocd from the above evaluation
results.

The incident light is directionally reflected in two
directions because a prism shape and a crossed prism shape
are used in Examples 1 and 2. On the cther hand, the incident

10 light is retroreflected inone direction because a corner cube
shape is used in Examples 3 to 9.

In the optical films of Comparative Examples 1 and 2,
since the reflective layer has a flat surface, glare and
reflection are observed from the films.

15 In the optical film of Comparative Example 3, since the
transflective laver ig too thick, i.e. 100 nm in thickness,
the transmission visibility has decreased.

In the optical £ilm of Comparative Example 4, since the
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SP253817W)00 transflective |ayer is not enclosed by the enclosing | ayer,
the visibility has decreased. In the case of using the optical film
of Conparative Exanple 4, the directional reflectivity is obtained for the
5 near-infrared ray of a wavel ength of about 1200 nm and the visible |ight
ray is transmtted. However, the transflective |ayer hal2not! Uibér gone
transparency treatnment such as formation of the enclosing resin |ayer, an
obj ect di sposed over the optical filmis not visible. 10ln the optical film
of Conparative Exanple 5, it is difficult to conpletely snmooth the surface
when per f ortwang: ftireans par bneyr tiseavtrentcldeed sucthea enedsonndireitdte case of

using the optical filmof Conparative Exanple 5, an object disposed over
the optical™49 ISP HRGEYVIRT BIETTRE Y he case 15 of using the optical film

of Conparative Exanphe dasdFrmikhedf agt ddatcdihe ipint 6h ofmpheboticonedges of
the triangular pyramd is 100 pm the maxi num height Rz is about 1.6 pm
and the ari#tamstliec4nedre déughhessaRar 4@ rigigm 1§ o 1isdef ¥ 36& t hat a

snoot her. surface i.s_necessary. to tr-a I SSi Lpage. 20..appear nore
clearly> T€&° ﬁﬁ1ﬁ§ﬁ§%o% CéiafF?ﬁ%g?ﬁégﬁn&gr%??%gsgﬁgh%ﬁg %? gince a
refractive vngdex of idgherepekasisngnriesier .| ayereves, lt15A6rahéf et iref ract i ve

i ndex of the shaped resin layer is 1.533, the refractive index difference

bet ween t hel¥%: dEeOvENYEFaryR, “H ShiT s FFRBTETTT r 3ttt 6 pattern is

generated and-{ng o SkbihltahNag decreased: aAS descrbhed: aboysrsdan order to
bl ock the sunlight including visible Iight ray while suppressing glare and

refl ection,otde theamstlicali felhayemaets Wwredideably fornmed on 30 the shaped
resin layer. In qrdet tg enab e-1ig &f A2k 00! HRAR 1L Do ¢l qarly
difficult to completely smooth the surface when performing
transparency treatment. For such a reason, in the case of
using the optical film of Comparative Example 5, an object
disposed over the optical f£ilm is not visible like the case
15 of using the optical film of Comparative Example 4. From the
fact that thepitchof thebottomedges of the triangularpyramid
is 100 pm, the maximum height Rz is about 1.6 um, and the
arithmetic mean roughness Ra ig 0.15 pum; it is understood that
a smoother surface is necessary tomake the transmission image
20 appear more clearly.

In the optical film of Comparative Example 6, since a
refractive index of the enclosing resin layer is 1.546 while
a refractive index of the shaped resin layer 1s 1.533, the
refractive indexdifference betweenthemisexcessively large,

25 and thus the diffraction pattern is generated and the
vigibility has decreased.

As described above, in order to block the sunlight
including visible light ray while suppressing glare and
reflection, the transflective layer is preferably formed on

30 the shaped resin layer.

In order to enable the transmission image to be clearly
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SP253817W)00 visible, it is preferable that the transflective |ayer is
encl osed by the enclosing resin |layer, the refractive index of the shaped
resin layer and the refractive index of the enclosing resin |ayer are
al nrost the sane, and the surface 5 of the enclosing resin |ayer is snooth.
Though the enbodi nents of the present invention have b8BAS#&5THidHed above

in detail, the present inventionis not limted to the above enbodi nents,
and various nodifications can be made thereto based on the technical idea
of the present 10 invention. For exanple , the constructions, the

met hods , thessdlapest tiBeppraterial s, ciaad dihke trumerileatival Leesement i oned
above are presented only byway of exanple, and accordin I%gedif er ent

yway ,
const.ruct i OMRSLAthBYst IR IFE5e 85 1REL 6FF HI S 2YaRd MURES-CAF F18eVHIUES, etc.

may be useqaéfuﬂ§Qﬁ§&QQYIesin_1ay£@cﬁm§Qﬂ§;&%QEE@Ei9E t he=Rbowedescri bed
enbodi nents can be conbined with each other as long as it is not departing
fromthe puspordsiofg trleeipr st dnwy enmiosh. tvbreover angxahpl gsriarashi ch t he

bl i nd device; nd th§u20 rol | scr eqﬂge%;%g% are manual |y driven have been
descri bed i A the SHSodi®rBHt §5°bUt " The" bl nd devicce and the rol | screen

devi ces may be elegiiihcahbyefifddi@ibnes of thdbseoumers, ibhetghohhesve
constructions in which the optical filmis affixed to an adherend such as a

wi ndow menbefsn SEECT2BeARARS e HRstlri-bed® éér@éﬁn_éx%t%?‘étjicm fRe"Sbove
embodi ment s, ; Anoter, CoNSE UGt é%@?{er@& adapted- i Mibehe ; @se aghadher end

such as a w ndow nenber, etc., rst optical |ayer or the second
optical | ayesn bk hdre: operead chiskmars thsatkditngekl. idks af dsuptresae function
of the directional reflection can be 30 inparted to an optical body such as
a w ndow met®Er ' Etc. beforehand. SP253817W)00 Mor eover, for

exanpl e, the above,enbodinentiis have: hean GRS e HduLomeshavds Wi th the
case where the optical body is an optical film However, the shape of the
optical bodyh¢ sheeripileg t 28 tdcal i i Chutvailtefayebe A Yt P84t ock, or 5
the like. presented only by way of example, and accordingly, different
constructions, methods, shapes, materials, and numerical
15 wvalues, etc. may be used if necessary.

Each construction of the above-described embodiments
can pe combined with each other ag long as it is not departing
from the purport of the present invention.

Morecover, examples in which the blind devices and the

20 roll screen devices are manually driven have been described
in the embodiments, but the blind device and the roll screen
devices may be electrically driven.

Moreover, though the congtructions in which the optical
film is affixed to an adherend such as a window member, etc.

25 have been described as an example in the above embodiments,
another construction may be adopted in which, as an adherend
such as a window member, etc., the firgt optical layer or the
second optical layer of the optical film is used itgelf. As
a result, the function of the directional reflection can be

30 imparted to an optical body such as a window member, etc.

beforehand.
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The above enbodi ments have been described in connection wth the case where
the present invention is applied to an interior nenber or an exterior
menber, such as a wi ndow nenber, a fitting, a slat of a blind device, a
screen of a roll screen 10 device, etc. However, the present invention is
not limted by the exanples, and can be applied to intefio8nE¥sérs or
exterior nenbers other than ones in the above exanpl es. Exanpl es of
the interior nmenber or the exterior nmenber to which an optical body
according to the present invention 15 is applied includes an interior
menber or an extebrenvaenfer éoxmeld: byharlaptd eabododynts Belé bemm i nteri or
menber or an exterior nenber forned b¥ a transBareq; basgs tf mgéph a

di r ect i onal45F TPt VEBEGY 1PE et xBA, 3ttt "Ihen SUBRT AR T MSEYi or nenmber
or an exter{iOLy,NBPbeEai Silpst alidwd dNdeRESsh2P= NEAkha Whhoew ek, exanpl e,
it is possible to directionally reflect only an infrared ray toward the
out si de of iEnnphdbbrisphde antlio takelvigihbe Righta.ay PH¥he dtndoor
space. Ther Qgﬁgkeevenmhen the interior nenber or the exterior menber is
install éd, Fife necessity of the interior illumnation is 25 reduced.

Mor eover, since trhershds thiidd ensgatiers hgen eklcectbod imowarnckdthen ndoor
side by the interior nenber or the exterior nenber, an increase in a

sur roundi ng"tEhpérarare ¥afrbd "SuBpFESRE A Bt esier S PPPatSo Tart™e applied
to a affix nepnher, Qfdeled Han,the Lh ansRaient hase:deraendicng.omdhe purpose,
30 like the visibility control and the intensity inprovenent, etc.

SP253817WG0fitting, Mbeeaver, attidnadbdyel embedi srarrschaveobéairidescri bed in

connection with the _exanple in ich the prese j nvent ] .S . lied to
t he blﬁﬁd ?ﬁ%ﬁ?'aﬁacthgﬂpbvﬁr$cr%% ]Téﬁ?@elﬁgg%%%%}ﬁ%e%gpkkﬁﬁgﬁgg t he

present i nugntdHeN ekamPOLs| i 4Ad et Bebaphale@xainesrbut heniappd iczabl e to
various kinds of solar_shadi ng devices di sposed indoors or outdoors.
Mor eover, tHE SaE6Fe "ERBEEF nBhEe” HAVE! KRGS dE8sERPLRECTH CEHREGS i on with the

exanpl e in whi chglhe REESeNt hEMUENI 0 hSmBPPlhedhd @xRe30baMm R Ng devi ce
(for exanple, roll screen 10 device) which 1s capable of adjusting an

anount of am whéicteat duwghtalr hydplaockedibyg thetisolbarsshadinenmser by

wi ndi ng _up or wi nding. off the salar shading menber, but _the present
vent 161 ABPLFRLSE 15 At EXARRr e T Sxarble SEReT pratan
invention ifael kgabhechoi @asdaay, shading devieeribrcapabée ©f =adj usting
an anount of an incident |ight |lay bl ocked by the sol ar shadi ngmenber by

f ol di ng t heeXEIrErSHEPRY fRRBRE  LiEanipl2esPef eitheP38FarCS HEHI Ty 2devi ce

include a pc!hﬁiaet%?/_c%%]rlgg’nrgﬂgcccelvtehﬁ&dﬁq_jsu§tf3§:%,>EQ?, %’E‘ﬁ@”tw@n then blocked

i nci dent |ight i'ng up a screen, serving as the sol ar shadi ng nenber,
20 i nto concerdiirasmenber or Kbpreoverion memaboves emsodilredt sndvanves been
described in connecti.on mqt h th

> e fxamgbe in mhigﬂagge ngggﬂ%}iqyention is
appl i ed% o FHofi FORERY HINE*aE0T e (VERETARY Ihd Cdevt €8y " However , t he
present inveition bsiglso iapphieabls towaryeaitd eats28 6 ad devdwe
(vertical blind device). . . .

space and to take visible light ray in the indoor space.

Therefore, evenwhen the interior member or the exterior member

is installed, the necegsgity of the interior illumination is

25 reduced. Moreover, since there is little scattering

reflection toward the indeoor gide by the interior member or

the extericr member, an increase in a surrounding temperature

can be suppressed. Moreover, it alsocanbe appliedtoaaffix

member other than the transparent base depending on the purpose,

30 like the vigibility control and the intensity improvement,

etc.
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REFERENCE SI GNS LI ST 1Optical film 20ptical layer 30 3Transflective |ayer
4First optical layer 4aFirst base 5Second optical |ayer 5aSecond base
6Bondi ng | ayer 5 7Rel ease | ayer 8Hard-coat |ayer 9QOptical |ayer provided

with transflective |ayer 51lncidence surface S2Exit surface 10
SP253817W000

Moreover, the above embodiments have been described in
connection with the example in which the present invention
is applied to the blind device and the roll screen device is
described. However, the pregent invention is not limited to

5 that example, but ig applicable to various kinds of solar
shading devices disposed indoors or outdoors.

Moreover, the above embodiments have been described in
connection with the example in which the present invention
ig applied to a solar shading device (for example, roll screen

10 device) which is capable of adjusting an amount cf an incident
light ray blocked by the solar shading member by winding up
or winding off the solar shading member, but the present
invention is not limited to that example. For example, the
present invention is applicable to a solar shading device

15 capable of adjusting an amount of an incident light lay blocked
by the solar shadingmemberby folding the solar shadingmember.
Examplesg of the sclar shading device include a pleated screen
device that adjusts the amount of the blocked incident light
by folding up a screen, serving as the solar shading member,

20 into concertinas.

Moreover, the above embodiments have been degscribed in
connection with the example in which the present invention
isappliedtoahorizontal blinddevice (Venetianblinddevice) .
However, the present inventionisalsoapplicable toavertical

25  blind device (vertical blind device).

REFERENCE SIGNS LIST

1 Optical film
2 Optical laver

30 03 Transflective layer
4 First optical layer
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SP253817W)00 CLAIMS 1. An optical body conprising: a first

optical layer including a concave-convex 5surface; a transflective
| ayer fornmed on the concave-convex surface; and a second optica
| ayer fornmed to encl ose concave and convex portions in the concave-convex
surface on which the 10 transflective |ayer is forned, Skhet&icoo t he

transflective layer directionally reflects a portion of |ight incident on
an incidence surface at an incidence angle (0, 4)), in a direction other
than a direction of regular reflection (-0, 4 + 1800) . 15(Werein, 0: an
angl e formetk by aiperpeadecul ar |ine 11 perpendicular to the incidence
surface, and incident |ight incident on the incidence surface or reflected
light reflected FREAPENEPTHETHelfoesurface, (1): an angle formed by a
specific liqear kipernd2nib-the incidence surface and a conponent of 20 the
incident light or the reflected |light projected on the incidence surface,
and the specificBpbhdeay Léver12 in the incidence surface: an axis where an
intensi%y Q; r ef eggion Egmgrd a direction (1) becomes maxi mum when the

i nci dence angle (0;°(T?) 7§ Tixed, and the transflective layer is rotated
about 25 the per papdieukaribyee 11, serving as a rotational axis,

perpendi cular to the incidence surface). 2. The 8 tical body according to
claim 1, whereinCREFAASHFERT ONFTIEE VitSTOIFEFREY g?CEﬁv% §%4 conb of 30
0.5 mm neasyy ed iR ageqrdangesyid h JIS K-7105 with respect to light of a
wavel ength that has passed is 30 or nore. 3. The optical body
accordi ng t%2 cl aifmit, swhégeén a total of values of the transm ssion
image visibilities of the optical conbs of 0.125 nm 0.5 mm 1.0 mm and
2.0 mmifeasured in accordance with JI'S K-7105 with respect to light of a
wavel ength that has passed is 170 or nore.

78



4. The optical body according to claim1, wherein a difference between a
refractive index of the first 10 optical |ayer and a refractive index of
the second optical layer is 0.010 or |ess. 5. The optical body accordi ng
to claim1, wherein a direction O of the directional reflectionis -90 or
more 15 and 90 or less. 6The optical body according toSB¥ati TO4herein

a direction of the directional reflectionis in the vicinity of (0, -0). 20
7The optical body according to claim1, wherein a direction of the
directional reflectionis in the vicinity of (0, 0). 25 8The optical body
according to claim1, wherein ClahEStransfl ective | ayer has a shape in
whi ch cylindrical structures each extending in one direction are arrayed
one-di nmensionally, and directionally reflects a portion of the |ight

i nci dent on:the @@pl%@@@glsybﬁycgbﬁgrigyhg .nci dence 30angle (0, 0), in a
direction (0o, -0 < Co < 90), (wherein, 0: an angle formed by a
perpendlcular I|ﬁeflSP2598§¥V®©01®Y%%3Mé§ﬂéépgté FRBCATRT GEHtE surface, and
t he incident ht i ncident on the incidence surface or the reflected |ight
exiting fron1¥ e i'nci dence surface, and

a transflective layer formed on the concave-convex

surface; and
a secend optical layer formed to enclose cconcave and
convex portions in the concave-convex surface on which the

10  transflective layer is formed, wherein

the transflective layer directionally reflects a
portion of light incident on an incidence surface at an
incidence angle (0, ¢}, in a direction cother than a direction
of regular reflection (-0, ¢ + 180°).

15 (Wherein, 0: an angle formed by a perpendicular line
1, perpendicular to the incidence surface, and incident light
incident on the incidence surface or reflected light reflected
from the incidence surface, ¢: an angle formed by a specific
linear line 1, in the incidence surface and a compenent of

20 the incident light or the reflected light projected on the
incidence surface, and the specific linear line 1, in the
incidence gsurface: an axis where an intensity of reflection
toward a direction ¢ becomes maximum when the incidence angle
(6, ¢) is fixed, and the transflective layer is rotated about

25 the perpendicular line 1, serving as a rotational axis,

perpendicular to the incidence surface).

2. The optical body according to claim 1, wherein
a transmission image visibility of an coptical comb of
30 0.5 mm measured in accordance with JIS K-7105 with respect

to light of a wavelength that has passed is 30 or more.
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(1): an angle formed by a linear Iine in the incidence 5 surface, the

| inear |ine being orthogonal to a ridge line of a surface of a cylinder,
and a conponent of the incident light or the reflected |ight projected on
the incidence surface. 9. The optical body according to claim1, wherein
10t he transflective layer includes a plurality of tranSPietiii¥dCayers
inclined with respect to the incidence surface, and the plurality
of transflective layers are in parallel with each other. 15 10. The opti cal
body according to claim1, wherein the light directionally reflected is
light in a wavel ength band of 400 nm or nDre and 2100 nmor |less. 20 11. The
optical body according to claim1l1, where the first optlcal | ayer
and the second oﬁ?ﬁc&PtFQQérb%ﬁ¥e%QﬁQﬁQ}q@ftPhélééﬂelré%??F

transmssive to a wisible Light o@%@@ra@&ﬁs@l&%&@é’@lé%m%é o the
second optical layer. 25 12. The optical body according to claim1, wherein

the concavestaomeexpsirdacendk @ﬁeJﬁMKSHMOUIHtaWIIéy@ﬁmﬂsaﬁérﬁeﬂﬁﬁy
arranging a pluraljty of structure |on or .t S|onally,
and 30t he SEFRftHT ﬁé§x§mﬁﬁp§ﬁlghs%gﬂg%glﬂf &ary Ape, @O:ﬁé%lspherlcal
shape, or a,£0{nglv-oubershapg: has passed is 170 or more

4, The optical body according to claim 1, wherein
a difference between a refractive index of the first
10 optical layer and a refractive index of the second optical

laver is 0.010 or less.

5. The optical body according to claim 1, wherein
a direction ¢ of the directional reflection is -90° or more

15 and 90° or less.

5. The cptical body according to claim 1, wherein

a direction of the directional reflection is in the

vicinity of (8, -¢).

20
7. The optical body according to claim 1, wherein
a direction of the directional reflection is in the
vicinity of (0, ¢).
25 8. The optical body according to claim 1, wherein

the trangflective layer has a shape inwhichcylindrical
structures each extending in one direction are arrayed
one-dimensiocnally, and directionally reflects a portion of
the light incident on the incidence surface at the incidence
30 angle (0, ¢), in a direction (Bo, -¢) (0° < Bo < 90°),

(wherein, 0: an angle formed by a perpendicular line
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13. The optical body according to claim 12, wherein a principal axis
of the structure is inclined toward a direction in which the structures are
arrayed, froma 5 perpendicular |ine perpendicular to the incidence
surface. 14. The optical body according to claim 12, wherein a pitch of the
structures is 5 lamor nore and 5 nmor less. 10 15. The2bp2id&alddbody
according to claiml1, wherein at |l east one of the first optical
| ayer and the second optical |ayer absorbs |light of a specific wavel ength
band in the visible region. 15 16. The optical body according to claim1,
wherein theyfix stsppbtcadl chayeriantcthagecend:apthealndiayer fogmm an
optical layer, and the optical body further includes a light scattering 20
lbody di sposte-iiendt dreddie snelfoeat i Vi G0 s SEFFAEeEdfLIHE opti cal
ayer, in the. i r,_at ween: the el ength sel ective
reflection ??%%?%%gﬁ%ﬁt%é%tﬁ%a?g?ggir. lf#n%hgﬁ%bticgl body according to
claim1l, wherei |n¢25lé@nﬁ§1@1;]fd:ﬁrrmtyi ai tyneoordimaties tkeandc ydaica
transm ssion color tone. with respect, to a 5 light source are 0.280x0.345
and 0.2§Sy0$%?%ﬁmﬁ8ﬁh?HE”Bﬁ??&éPg 9&855Eg?ﬁ@a?8bedFﬁﬁﬁf%&ng%'n 30a

ratio of transmsttancesfQn qquavelengtdb@fore®@ MMcwetihcident 1ight

or the reflected light projected on the incidence surface.

9. The optical body according to claim 1, wherein
10 the transflective layer includes a plurality of
transflective layers inclined with respect to the incidence
surface, and
the plurality of transflective layers are in parallel

with each other.

15
10. The optical body according to claim 1, wherein
the light directionally reflected is light in a
wavelength band of 400 nm or more and 2100 nm or less.
20 11. The optical body according to claim 1, wherein
the first optical layer and the second optical layer
are formed of the same resin being transmissive to a visible
light region, and an additive is added to the second optical
layer.
25
1z. The optical body according to claim 1, wherein
the concave-convex surface of the first cptical layer
is formed by arranging a plurality of structures
one-dimensionally or two-dimensionally, and
30 the structure hag a prism shape, a lenticular shape,

a hemigpherical shape, or a corner cube shape.
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respect to transmttance for a wavel ength of 1000 nmis 1.8 8P253817W00
or less. 19. The optical body according to claim1l, further conprising: 5a
| ayer having a water repellent property or a hydrophilic property on the

i nci dence surface of the optical body. 20. A wi ndow menber conpri sing
the optical body according 10 to any one of clains 1 t®P493812Q00A fitting
conprising the optical body according to any one of clains 1 to 19 in a
day-lighting portion. 15 22. A sol ar shadi ng devi ce conprising one sol ar
shadi ng nmenber or a plurality of solar shading nenbers that bl ocks
sunlight, wherein t he sol ar shadi ng nmenber includes the optical body
according to any one of clains_ 1 to 19. 20 23. A nethod of manufacturing an
optical body?- t héhfetREdCEoMPPISiFFording to ForAnge a F#5<% Topti cal | ayer

i ncluding a concaves;GoRYEX) SiEface: Aaf o M ng, A tikanskh ectyviesdayer on the
concave-convex
a direction in which the structures are arrayed, from a

5 perpendicular line perpendicular to the incidence surface.

14. The optical body according to claim 12, wherein

a pitch of the structures is 5 pm or more and 5 mm Or

less.
10
15. The optical body according to claim 1, wherein
at least one of the first cptical layer and the second
optical layer absorbs light of a specific wavelength band in
the vigible region.
15

1e6. The coptical body according to claim 1, wherein
the first optical layer and the second optical laver
form an coptical layer, and
the optical body further includes a light scattering
20 body disposed at at least one location among on a surface of
the optical layer, in the optical layer, and between the

wavelength selective reflection f£ilm and the optical layer.

17. The optical body according to claim 1, wherein
25 ranges of chromaticity ccordinates x and y of a
transmission color tone with respect to a D65 light source

are 0.280 < x £ §.345 and 0.285 £ vy £ 0.370.
18. The coptical body according to claim 1, wherein

30 a ratio of transmittance for a wavelength of 500 nmwith

respect to transmittance for a wavelength of 1000 nm is 1.8
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surface of the first optical |ayer; and formng a second optical

| ayer on the transflective |ayer so as to encl ose concave and convex
portions in the concave-convex surface on which the transflective layer is
30 fornmed, wherein the transflective layer directionally reflects a
5P253817W)00 portion of |ight, which has been inci dentsprs®st iwtzicdence
surface at an incidence angle (0, 0), in a direction other than a direction
of regular reflection (-0, 0 + 1800). (wherein, 0: an angle forned by a
perpendicular line 5 12 perpendicular to the incidence surface, and

i ncident lightydncident on the incidence surface or reflected |ight exiting
fromthe incidence surface, 0: an angle fornmed by a specific linear line 12
in the incidence surface, and a conponent of the incident |light or 10 the
refl ected Iijght oj ected_on_the incidence, surface,.an e specific |inear
line 12 in:#%e iﬁ%ﬁdgﬁgécégr?%d%:a%ﬁ?é§%Q§ %ﬁefégéﬁ %ht%ﬁéﬁ??%f reflection
in a directi@ip:Qkaeenmes maxi num when the incidence angle (0, 0) is fixed,
and the transflective layer is rotated around the perpendicular line 15 11,
serving %as an axi?s 1avp&r pelare ut aretey ti@eilnerdeREEPSLYY 4te)? .

hydrophilic property on the incidence surface of the optical

bedy.

20. A window member comprisging the optical body according

10 to any one of c¢laims 1 to 19.

21. A fitting comprising the optical body according to any

ene of claims 1 to 19 in a day-lighting portion.

is5 22, A solar shading device comprising one solar shading

member or a plurality of solar shading members that blocks
gsunlight, wherein

the solar shading member includesgs the optical body

according to any one of claims 1 to 19.

20
23. A method of manufacturing an optical body, the method
comprising:
forminga first optical layer includinga concave-convex
surface;
25 forming a transflective layer on the concave-convex

surface of the first optical layer; and
formingasecondoptical layeronthe transflectivelayer
so as to enclose concave and convex porticns in the
concave-convex surface on which the transflective layer is
30 formed, wherein

the transflective layer directicnally reflects a
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15

S5P253817W000

portion of light, which has been incident on an incidence
surface at an incidence angle {6, ¢), in a direction other
than a direction cf regular reflection (-8, ¢ + 180°).

(wherein, ©: an angle formed by a perpendicular line
1: perpendicular to the incidence surface, and incident light
incident on the incidence surface or reflected light exiting
from the incidence surface,

¢: an angle formed by a specific linear line 1; in the
incidence surface, and a component of the incident light or
the reflected light projected on the incidence surface, and

the specific linear line 1, in the incidence surface:
anaxiswhereanintensityofreflectioninadirection¢beccmes
maximum when the incidence angle (8, ¢) is fixed, and the
transflective layer is rotated around the perpendicular line

1., servingasanaxis, perpendiculartothe incidence surface) .

84



