SP253817W000 DESCRIPTION OPTICALBODY ,METHODOFMANUFACTURINGTHESAME,
WINDOW MEMBER, FITTING, AND SOLAR SHADING DEVICE 5 TECHNICAL FIELD The
present invention relates to an optical body, a methodofmanufacturingthesame, a window member, a
fitting, and a solar shading device. In particular, the invention relates #FahGptici Body that can block
sunlight. 10 BACKGROUND ART Recently, a film or 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 sameﬁg%iisg%gg because over the half of solar energy is
visible light rays. Moreover, it is important to partially block the visible light rﬁlg\és in view of the purpose

of reducing glaré eaUSEdI5\P ¥at BTt 68 M ARt B BECHARSHEEtive 1ayer Al df a metal obtained
through film deposition is knowatassuch asfilmana pane tior exampie, see Patent Documents 1 to 3).
However, since a transflective layer is 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 arises TETEATIEIN TISICPATENT DOCUMENT 30 patent Document 1: Japanese Patent

Application Laid-Open &Jﬂe@fgggﬁ]@ invention relates to an optical body, a

method of manufacturing the same, a window member, a fivting,
and a solar shading device. In particular, the invention
relates to an optical body that can block sunlight.

1C
BACKGROUND ART

Recently, a filmor & pane for a2 window to block sunlight
i used from the viewpoint of reducing air conditioning load.
Especially, a £ilm or a pane that blocks visible light rays

15  as well as infrarved light at the same time ls used because
over the half of solar energy 45 visible 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 transflective layer made of a metal cbtained through
film deposition is known as such a £1lm or a pane (for example,
see Patent Documents 1 to 3). However, since a transflective
layer is deposited on a flat plate in these films or panes,
vigible light rays are reflected therefrom, thereby forming

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

ariges.
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Patent Document 2: Japanese Patent Application Laid-Open No. 57-59749 Patent Document 3:
Japanese Patent Application Laid-Open No. 2005- 343113 SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION Accordingly, the present invention is intended
to provigie-an qpitcahdedy; a method of rranufactnripg itbesamae 1a wWindpynhmeimbern, -a fittery, and a
solar shading device, each capable of blocki light including visible. light rays as we R
suppr%?%ien%ggIagr%cé’lﬁeL rr%flelcjt"loreil;.p ?Sﬂffﬁo #?%QP%%&%\%ES%&o%ilr%:l:%%ﬁrs?gaépegc(f%were IS
providetPad optical body including: a first optical layer that has a concave-convex surface, a
transflective layer formed on the concave-convex surface, and a second optical layer formed to
enclos %QVSEQH&EOEMIQ@ '%ns on the concave-convex surface on which the transflective layer

is forme , INWhich the transilective layer directionally reflects a portion of light, incident on an

incideREeEHFEca at BR iRtlderiectangrRE(GENV VA difection other than a direction of regular reflection

(-0, (1) + 180)accori¥hgtein, C:ran angledormed by:a perpendicular dine-1i1 perpendicuiar tathe
incidencg ,surgacg, nd inciden%li%ht igcidentgn heringide{}:cl:g surgmaece or rgfllegtoe“g Iglgehtbeexritin%from the
incideRgs sut ace?%f.’ af aﬁﬁfe formed f)“)?“%usﬁecmﬁc findar fie T2 thé'incidénce Surtace and a

compdnéntob theddcidentfight chandirefledted dight projectarbahthe dicidencs Sugfaser bidithe
specifilinear: le 1¢iiptpedncidence surface: anaxisavhere,an intgnsityofireflectionia a direction
becomes maximum when the incidence angle (0, () is fixed and the transflective layer is rotated about
the perBenaitut&Fiine 11, serving as an axis, perpendicular to the incidence surface)

SOLUTIONS TO PROBLEMS

According to a first aspect, there is provided

an optical body including:

a first optical layer that has a concave-convex surface,

a transflective layer formed on the concave-convex surface, and

a gecond optical layer formed to enclose c¢oncave and convex
portions on the concave-convex surface on which the transflective
layer is formed, in which

the transflective layer directionally reflects a portiocn of
light, incident on an incidence surface at an incidence angle (0, ¢},
in a direction other than a direction cf regular reflection (-8, ¢ +
180°) .

(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 exiting £rom the incidence
surface, ¢: an angle formed by a specific linear 1line 1, in the

incidence surface and a component of



According to a second aspect, there is provided a window member comprising the above optical body.
According to a third aspect, there is provided a fitting comprising the above optical body in a
day-lighting portion. According to a fourth aspect, there is provided a solar shading device

compising ane selay shaging member ot plurally dfselar shadingugembers fpat placks suplight

wherein the solar shading member |ncludes the above optical body., | According to a fifth aspect,

there fEpFétided Fimettisd SPRTEHUACtlT g an ijplﬁ%allboai}, the S etHod HGdiRg thaSteps dr:

formirfgcagirstepticalayet tietitias & torthvecédivext sufact:rect fofmihpacranrsiactiveiayer on

the corcavestenvex: sdeface eiithesfirst optical fayerraddand dhemingassdeord vptitalleyet on the

transflestivedayerio.enclosgconcavgant eanyex portens on the £oncave-cavex surfagei@n which

the tr c%&cﬂy&lgyg is. formed.;in Which.. o e transflective layer directionally reflects a portion of
en

light, inci tgn an cide@ce sugager? anslné:édenct%ggglle,(g, 4 iqgegireact‘i%n ggher tQ% a direction
of regular reflectior +O1§0).e © %V\ihgre,ib‘. an ang efor eg\By a perpen&cuVarrTlne Tt

el
perpefditiiaf i the ?&gﬁ’é@ stirfate® AnkPiféident light incident on the incidence surface or reflected
light exiting frémctweciciderice sarfacei 43 an e forrreddsy aispedifiolinéadline 1Zirktherincidence
surface-apd ascamponentaitbedpeitent lightpr the seflectettlight:projectediemthe incidence surface,
and the specific. lipear Jipe 12 in the.incidepcesyrface; an.axis where an intensity of refigetiopin a
dlrectlgn Q)cgecomes maximum when.the 'n%'gggﬁe argg}ﬂ%gor 4 1S f'XedﬂQde‘E trangflescc'g!t/ae layer is

1 . .
rotated About tﬁgr%xfﬁgﬁa%uI%?ﬁnés’?a,asrer\/sing as an axis, perpendl%ulgr {0 the incidence sur ace).

In emBOAIHBATGME Bredett iMIftich, ifice TS trafistiettive faferi8 ¥6rmaah e B6RESVe-convex
surfacenef théefirstisptidab vay erp suatighbipriuding visible light rays can be blocked as well as glare or
reflection can he-sugpressed: Morenverhsineethe contavs=cohvexsurfade df the fiestapticaldayer on
which the transflective layesis fermed dsignclosedbythe secondapticaliayer aapsmission image
becomes cleagly,Yisble .EEFECTS,OF THENVENLION .. As dsscribed ahove ascorging o
embodiments of the present invention, sunlight including visible light rays can be blocked as well as

glare and refld&idh B8n be StppTassst BRIEFBESCRIPTIONOEDRAWNES ™ A5tk a
cross-seetibhasvieww Hivistlatiity &R e)x@itAple of construction of an optical film according to a first
embodiment of¢heipresent saentibnoptickig. 18vis@a crosstsectionahwighe dlustrating@rexample in
whichan-optical dilr-aceording tedhedirsiembogimentofthe preseatkventiosnds affixedto an

adhergpd, .., thgi%r%ﬂ'l%@;%%é%g“!% 'éq_wiilgusftg%?l relation pgtween incident light incident on an

ical film and refl light ref from th ical film
optica a ghg qggg%s??éé%k¥ge aqofert %&%&ggionally reflects & portien of

light, incident on an incidence surface at an incidence angle (6, ¢),
in a direction other than a direction of regular reflection (-0, ¢ +
180°) .

(Where, 0O: an ancgle 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 1line 1; in the
incidence surface and a component of the incident light oxr 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
(B, ¢} is fixed and the transflective layer 1is rotated about the
perpendicular line 1, s=erving as an axis, perpendicular to the

incidence gurface).



Figs. 3A 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. Fig. 43 is a cross-sectional view illustrating an example
of construction of aneptiealfilm includingdhedust opticah SR2H3&LAL4000 ayerin yvhieBrhesstructure
iIIustrzitedein Fig. 4A s formed. . _ Figs. 5A and 523 are cross-sectional,views used fo describe an
exampfgéyotra function of the optlcaflafilm according to the first embodiment of the preser‘?t invention.
5Figs1exsand 648ldehérosscsestionnl Views iseti o des@rise andthes exapaprrofihefemctidf of the
opticak fipaceerdiag ta tbedstembedimamafdhediresentdpuention. sinddg<hA isa-Lress-sectional
view used to describe a fur#h@ctheX@nBIetof thg.funfticzn of the opti%al f'Imt ccordinlg %q to the first
emboddRtof the Biesent invention. == g, 7Bis @ plan view Used to describe & yat another
exampleyefrthe fanctforroetthe opticatitiraccbrdivyy totthe firsteembddiment okthe prasent invention.

Fig. 8is a-schematig diagramylidsirating aa.ex & 15 af construction of a manufacturing apparatus
for manufacturing the optical film according to the first embodiment of the present invention.

Figs. 9A to 9C are process diagrams to describe an example of a method of manufacturing the optical
film acetrEirRE toR0THe sV Eriiodiment of the present invention. Figs. 10A to 10C are process

diagrams to degcrige-an examplg,of the methodsef manufactyring the.qpticaldilm aecarding. 1g the first
embodiment of the present invention. Figs. 11A to 11C are process diagrams to describe_an
invention, sunlight incliuding wvisible light rays <&an be blocked as

well as glare and reflection can be suppressed.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1A 1g a cross-sectional view illustrating an example of
construction cof an optical film according to a first embodiment of the
present invention.

Fig. 1B ig a cross-sectional view illustrating an example in
which an optical film according to the first embodiment of the present
invention is affixed to an adherend.

Fig. 2 1s a perspective view illustrating a relation between
incident light incident on an optical film and reflected 1light
reflected from the optical film.

FPigs. 3A to 3C are perspective views illustrating examples of
the shape of a gtructure 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.

Fig. 4B is a crogs-sectional wview illustrating an example of

construction of an optical £ilm including the first optical



25 example of the method of manufacturing the optical film according to the first embodiment of the
present invention. Fig. 12A is a cross-sectional view illustrating a first modification of the first
embodiment of the present invention. Fig. 12B is a cross- sectional view illustrating a second 30
modificationofthefirstembodimentof the present invention. Fig. 13A is &&rspeétivedview illustrating a
first SP253817WO000 example of construction of a first optical layer in an optical film according to a
second embodiment of the present invention. Fig. 133 is a perspective view illustrating a second

example of consiielon.of fhefstoptical s n the s cotigal i aceardingdo e second

embodiment of the”present invention. Fig. 13C is a perspective view illustrating a third example of
construction of the first Biftital 1&y&Fh e ¥ SoStiEAFfRA HcdhBing 16 te $&condE embodiment of the
present 10 inveniigi:-14A is:a-plapew Hldsiratingractourth exampletof construction of the first optical

layer in the optica) film_agcording {0 the second embadiment.of;the.prasgnt invention.
5 Figs. 6A and 8B are cross-sectlional views used to
describe another example of the function of the optical film
according to the first embodiment of the present invention.

Fig. 7A is a cross-sectional view used to describe a

further example of the function of the optical film according
10  to the first embodiment of the present invention.

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

Fig. 8 is a schematic diagram illustrating an exampis

15 of constructionof amanufacturing apparatus for manufacturing
the optical film according to the first ewbodiment of the
present invention.

Figs. 9Ato 8Careprocess diagrams todescribe anexample
of a method of manufacturing the optical film according to

20 the first embodiment of the present invention,.

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

Figs. 114 to 11C are process dlagrams to describe an

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

Fig. 12A is a cross-sectional view ililustrating a first
modification of the first embodiment of the present invention.

Fig. 12Bis a crogs-sectional viewillustratinga second

30 modificationof the first embodiment of the present invention.

Fig. 13A is a perspective view illustrating a first



Fig. 1413 is a cross-sectional view of the first optical 13 layer taken along line B-B in Fig. 14A.

Fig. 14C is a cross-sectional view of the first optical layer taken along line C-C in Fig. 14A. Fig.
15A is a plan view illustrating a fifth example of construction of the first optical layer in the optical film
20 according to the second embodiment of the present invention. SPiF, IBE3$S A cross-sectional
view of the first optical layer taken along line B-B in Fig. 15A. Fig. 15 C is a cross-sectional view
of the first optical layer taken along line C-C in Fig. 15A. 25Fig. 16A is a plan view illustrating a sixth

example of construction of the first opfical laver in the optical.fim.according tg the second embodiment
of the present inven ion. Fig. 16B Is a cross-sectional view of the first optical layer taken along

line B-B in Fig. 15A."30Fgr fAIS 8 TFESSSR ORI MUSHARKG ST examiple o tonstruction of an
optical film according torahirgs SR2538LAMA06 emboediment Dithepresent inwention. Fig. 172 is

a perspective view i&uitéag@gn%r}, gg(lamgb of cgn%rgcéigpsgf a pfll_rg,g thi_pgxl,éary%rnin&lluided in the optical
Fig

film according to'the trird embodiment oﬁﬁeopresent S Invention. ig. 18A is a cross-sectional

view illustrating @firstcexainplessteaAstitcior sf W opt iapfifhrsacordifgtd aTotith embodiment of
the present inventiQ«n ¢ i on.

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 firgt optical laver inthe optical £ilm
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 cross-sectional view of the first optical
layer teken along line C-C in Fig. 14A.

Fig. 15A is a plan view illustrating a fifth example
of construction of the first optical layer in the optical film

20 according to the second embodiment of the present invention.

Fig. 158 ig & cross-gssctional view of the first optical
layer taken along line B-B in Fig. 15A.

Fig. 15 Cis a cross-secticnal view of the first optical
layer taken along line C-C in Fig. 15A.

25 Fig. 16A isg a plan view illustrating a sixth example
of congtruction of the first optical laver in the optical £ilm
according to the second embodiment of the present invention.

Fig. 168 is a cross-sectional view of the first optical
layer taken along line B-B in Fig. 16A.

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

example of construction of an optical filmaccordingtoa third



Fig.-182 is a cross- sectional view illustrating a second 10 example of construction of the optical film
according to the fourth embodiment of the present invention. Fig. 18C is a cross-sectional view
illustrating a third example of construction of the optical film according to the fourth embodiment of the
present invention. Fig. 19 is a cross- sectional view illustrating arf Bxan¥plé"6fEonstruction of an
optical film according to a fifth 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

present invention, Fig. 21A s & cross:sectional viewustrating a first example of construction of a slat.
Fig. 21B is a cross-sectional view illustrating a second example of construction of the slat. 25Fig. 22A
is a perspective view illfisEatitg dif xBRTFRSG ISRttt f - FAIF SEReBR G88T& Sccording to a
seventh embodigem-ofdtheqpresest nwentionpt i ca Figy222 is-awiesssectopakview taken along line

2B in Fig. 227 30710, 23015, apetspesiiveyippilusiialingan example glegostruction of a fitting
according to an eighth embodinent SP253817W000 of the present invention. Fig. 233 is a
cross-sectiohal vigvigitkistrating an example of construction of an optical body.

Fig. 18A is a cross-sectional view illustratinga first
example of constructionof anoptical filmaccordingtoa fourth
embodiment of the present invention.

Fig. 18B is a cross-sectional view illustrating a second

10 example of construction of the optical £ilm according to the
fourth embodiment of the pressent invention.

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

15 Fig. lSisacross-sectionalviewillustratinganexample
of construction of an optical film according to a fifth
smpodiment of the present invention.

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

20  embodiment of the present inventicn.

Fig. 21A ig a cross-secticnal view iilustrating a First
example of construction of a slat.

Fig. 21Bis across-sectional viewillustrating a second
example of construction c¢f 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-sactional view taken along line B-B
in Fig. Z22A.

30 Pig. 23A is 2 perspective view illustrating an example

of construction ¢f a fitting according to an eighth embodiment



Fig, 24A is a perspective view illustrating, in an 5 enlarged manner, a portion of a concave-convex
shape of a surface of a mold roll according to Example 1. Fig. 243 is a cross-sectional view
illustrating, in an enlarged manner, a portion of a concave-convex shape of the surface of the mold roll
according to Example 1. 10Fig. 25A is a perspective view illustrating, FFah3érIaf§e&d manner, a portion
of a concave-convex shape of a surface of a mold roll according to Example 2. Fig. 25B is a
cross-sectional view illustrating, in an enlarged manner, a portion of a concave-convex shape of the 15

surface of the mglgd roll apqggggm;g 1o Example 2. Fig. 26A is a cross-sectional view illustrating, in
an enlarged manner, a portion of a concave-convex shape of a surface of a mold roll according to

Example 3. Figs. 2616 &Hd-FRP 26-€ ar& 885 sSsticha Viswe of- 26 1he" 8irfa€e st the mold roll taken
along line A-A inckigh26AcFig.c2%Ars@a gsaphillastratingespectedm. transmittance waveforms of optical

fims of Examples 110 3., 9. 273158 araph listiating seectum lianemifiange waveforms of

optical films of Examples 5 and 6. 25Fig. 28A is a graph illustrating spectrum transmittance waveforms
of optical filrhs of EaiApfea @sd 7. FiH DB 8igraptrMGeHatng YpEchim tratfsrittance waveforms
of optical films of Gamparativa Examptes 1 ta:-3:Fignga s azsehematic diagram illustrating a 30

construction of a measwfgmefignfygng:%gggg’ggc@i%\x{%ly%ew illustrating, in an
enlarged manner, & portion of a concave-convex shape of 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 0 a
surface of a mold roll according to Example 2.

Fig. 258 is & cross-sectional view illustrating, in an
enlarged manner, a portion of a concave-convex shape of the

15  surface of the mold roll according teo Exampls 2.

Fig. 26A is a cross-sectional view illustrating, in an
enlarged manner, a porticn of a concave-convex shape of a
surface of a mold rell agcording to Example 2.

Figs. 268 and Fig. 26 C are cross-sectional views of

20 the surface of the mold roll caken along line A-A in Fig. 263,

Pig. 27A is a graph illustrating spectrum tranamittance
waveforme 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. 280 is agraph illustrating spectrum transmittance
waveforms of optical films of Examples 4 and 7.

Fig. 28B is a graph illustrating spectrumtransmittance
waveforms of optical f£ilme of Cemparative Examples 1 to 3.

Fig., 29 is a schematic disgram illustrating a

36  construction of a measurement ilnstrument used to evaluate

directional reflection of an optical £ilm.



directional reflection of an optical film. 9P253817WO000 Fig. 30 is a schematic diagram to describe in
detail a correspondence relation between a direction (0, 0) of the directional reflection illustrated in Fig.
2 and a. direction  (Om, Om) of the directional reflection measurement illustrated 5in Fig. 29.

Fig. 31 is a diagram illustrating an evaluation result of the directional réfleeti®h’@the optical film of
Example 1. Fig. 32 is a diagram illustrating an evaluation result 10 of the directional reflection
of the optical film of Example 2. Fig. 33 is a diagram illustrating an evaluation result of the

directional reflection of lghe ogtécql filgn egéh%ﬁ%@pée 2. 15 MODE FOR CARRYING OQUT THE
INVENTION Embodiments of the present invention are described in the following order with

reference to the drawingsondeh Eirseentiodirhehv¢examplerriich Strutturds & 20

one-dimensionally arrayed) 12:-Second embodimeni{examptedn which strliciuees are

two-dimensionally arrayed .
(%m,z% ogthedirectionalreflectionmeasuxement1llustrated

5  din Fig. 25.
Fig. 31 is a diagram illustrating an evaluation result
of the directional reflection of the optical film of Example
1.
Fig. 32 is a diagram illustrating an evaluation result
10 of the diractional reflection of the optical £film of Example
2.
Fig. 33 is a diagram illustrating an evaluation result
of the directional reflection of the optical £ilm of Example
3.
15
MCDE FOR CARRYING OQUT THE INVENTION
Embodiments of the present invention are described in
the following order with reference to the drawings.
1. First embodiment (example in which structures are
20 one-dimensionally arrayed)
2. Second embodiment {(example in which structures are
two-dimensionally arrayed)
3, Third embodiment {(example of a louver-type transflective
layer)
25 4, Fourth embodiment (example in which a light scattering body
is dispcsed in an optical £ilm)
§. Pifth embodiment {example in which a self-cleaning layer
is provided)
6. Sixthembodiment {exampleinwhichanoptical filmisapplied
20 to a biind device]

7. Seventh embodiment (example in which an coptical £ilm is



3. Third embodiment (example of a louver-type transflective layer) 25 4. Fourth embodiment (example
in which a light scattering body is disposed in an optical film) 5. Fifth embodiment (example in which a
self-cleaning layer is provided) 6. Sixthembodiment (example inwhichan optical film is applied 30 to
a blind device) 7. Seventh embodiment (example in which an optical filf# s 8$P9%553817W000 applied
to a roll screen device) 8. Eighth embodiment (example in which an optical film is applied to a fitting)
<1. First embodiment> 5[Construction of optical film] Fig. IA is a cross- sectional view illustrating

an example of cgggg_ryggopoogapaqgti%qufgghaggggq;Q)g to a first embodiment of the present invention.
Fig. 18 is a cross-sectional view illustrating an example in which an 10 optical film according to the first
embodiment of the Brelert iePtioRER afikEd ! Gn *AdHErénd 2Rn BPt¢ Yilfr 1% &in optical body is
an optical film hayipgisa-called directiapal reflection performance. As illustrated in Fig. 1A, the optical
film 1 includes an.optical layer.2 haying an interface 15 of a concave-convex shape therein, and a
transflective layer 3 disposedon the interface of the optical layer 2. The optical layer 2 includes a first
optical layer® thaEPres a7t Strface 8f Anddv@convex shape and a second optical layer 5 that has
a second surface of acencavescanvex:shapecTheuterfase 20uis:the: optiealdayerisformed by the first

surface and the second surface each. of which has the Goncave-cenyex shape and is opposite to the
other. Specifical@, the*optlcaﬁ film 1 includes the first optical layer 4 having an concave-convex

surface, a reflectiret8y8e 30> fedvh RIS EBHEaRLEBAVER 25 face of thé first optical layer, and a

second optical layefss-sectional view illustrating an example in which an
10 optical filmaccording to the first embodiment of the present
invention is affixed to an adherend. An optical film 1 as
anoptical body is anoptical filmhaving so-calleddirectional
reflection performance. As illustrated in Fig. 1A, the
optical £ilm 1 includes an optical layer 2 having an interface
15 of a concave-convex shape therein, and a transflective layer
3 disposedonthe interface of theoptical layer2. Theoptical
layer 2 includasa first optical layer4 that hasa fivst surface
of a concave-convex shape and a gecond optical layer & that
has a second surface of a concave-convex shape. The interface
20 in the optical layver 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
inciudes the first optical layer 4 having an concave-convex
surface, a reflective layer 3 formed on the concava-convex
25 surface of the first optical layer, and a second optical layer
5 formed on the reflective layer3 toenclose the Cconcave -convex
surface on which the reflective layer 3 is formed, in which
the optical film 1 has an incidence surface 51 on which light
such ag sunlight is incident and an exit surface 52 fromwhich
30 a portion of light which has passed through the optical film

1 among the light which hasg been incident on the incidence

10



formed on the reflective layer 3 to enclose the concave-convex surface on which the reflective layer 3
.Is formed, in which the optical film 1 has an incidence surface 91 on which light such as sunlight is
incident and an exit surface 92 from hich 30 a portion of light which has passed through the optical film
1 among the light which has been incident on the incidence 5P253817%¢608'siff4Ce Si exits. The
optical film 1 is suitable for application to an indoor wall member, an outdoor wall member,
awindowmember, and the like. Additionally, the optical film 1 is suitable for use as a slat (solar shading

member) of a 5 blind device and.a.screep (solar-shading,membey) of afall sereen device. In addition,
the optical film 1 is suitable for use as an optical body which i%%rovided fO{ %g&}/-lighting portion of a

fitting (an interio PReA T 6F 417 EReror felifter "= Bigh a& h Shof (papermiane sliding door). 10The

optical film 1 may further inclbde a:first-base ¥a.in Hid exitsadfare 52=ofthéwggtital tayer 2 if

necessary. Moreover, the.optical film Lmay further.incluge.a second base,Sainthesincidence surface
S1 of theoptical layer2 if necessary. When the first base 4a and/or the second base La are included 15

in the optica¥ filnP1iAtHi§ V&Y, M @tﬁ?ﬁﬁ‘n 1 55688r SR SRR ST Optital brépertes such as
transparency anddrarsnissiafn: colot. tadie described: betowsmiaistate iniwhich théoptical film 1 is

equipped with the first base 43,g0cl/gn e segpnd hase, 54, 208he oatisal fimcLengy further include an
affixing layer 6 if necessary. Among the incidence surface 51 and the exit surface S2of the optical filml,
the affixing layerGBFopiedsor: e Rarfatd WTEhTS 15 58 et 16 the WinBoW ffémber 10. The

optical film 1 is affixad4e thesinsioor gidesar-thei25«autdoor siderof the window member 10 serving as
an adhereLr}&via the affixing laé’e{:aﬁ( I%g)gg)gla%)}[efg}eu@efyxiglgd%%rg ean yse.an adhesion layer (for

example, UV-curable resm,gpt\/\l/o- iquidmixed resin) of which a main component is adhesion bond, or
an adhesive layer{foreximpléuPSR=PFaselirs 50 Sensiive Adfesivef of Witk a nain component is
an adhesive. When the-affixing layer& istheradhesive tayer; areledse: SP25383TW000 layer 7 is

preferably included orhe, affing Javer, 6, When,adapting this anatructien the gpsical fim! could be
easily affixed to the adherend, such as the window meniber 10, via the affixing_layer 6 only by a simple
operation of peeWﬁgIS Wtﬁér@e}a%%qé}peﬁq@/or the second baze 5a are includead

15 intheoptical filml inthis way, theoptical £ilmI preferably
satisfies optical properties such as transparency and
rransmission 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 hase Sa.

20 The optical £ilm 1 may further include an affixing layer
& if necessary. Among the incidence gurface S1 and the exit
surface 82 of the optical film1l, the affixing layer 6 ig formed
on the surface which is to be affixed to the window member
10. The optical film 1 is affixed to the indoocr side or the

525  outdoor side of the window member 10 serving as an adherend
via the affixing layer 6. For example, the affixing laver
6 can use an adhesion layer (for example, UV-cursble resin
or two-liquidmixedresin) of whichamain component isadhesion
bond, or an adhesive layer {(for example, PBA: Pressure

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

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

1%



The optical film 1 may further include a primer layer (not illustrated) between the second base 5a, and
the affixing layer 6 and/or the second optical layer 5 from the viewpoint of improving bondability
between the second base 5a, and the 10 bonding layer 6 and/or the second optical layer 5. Moreover,
from the viewpoint of improving the bondability of similar portions, a welld&dwivsiysical pretreatment
is preferably performed instead of using the primer layer or is performed in combination with use of the
primer layer. Examples of the 15 well-known physical pretreatment include plasma treatment, corona
treatment, etc. . The optical film ay further include a barrier lay ot illugtrated) on the
incidence surface 51 roer]tﬁg %’f(ﬁ%&ﬁ%(% Ecv%ﬁfg%%g ?g%lg %ff&é}a%tgo%h%&égd@hérenﬁd&f%tgch as 20 the
window membeeE0poE e tié 8T SuTh a StirPice tATd e fah SHéBtive Jayérss The-addition of the
barrier layer has.ar gffect-of reducing-diffusiopefimpistiire ronuthesaeitdenceosurface 81 or the exit

surface 82 toward the transflectjve layer 3, and an effect of su Jels sing degradation of a metal 25
contained in the trang ei‘fj‘l("‘ft:i{"\}"é1 ?ay“g?"?%y,gcggr%ngﬁl,&%hgléqgr‘éebiﬁ 6? )?héj optical film 1can be improved.

The optical film ayHartherdnefudewehard-coat layer 8 from the viewpoint of imparting scratch

resistance, etc. to the sgrfacg Eheihard-roatlayer & ispreferablnéormed 30-on0nre of the incidence
surface 81 or the exit surface 82 aof the (‘)Nptical film 1 thgtbis orgthe_ sgrtace Qeing,ogposite
e ha, an Ne g TIXLD

SP253817W000 16 tha siitaid 16 B sHiad 1o 1he adhorend sich as the window member 10. The

optical film 1 maysfuether imclticle Bhayactrd ivas Borater YepllemedT hydroptilRe préperty on the

incidence surfacg 81,ftom,the, viewpoint of imparing-an:5 aetifouling psopertyia thesincidence surface
Si. The layer that has such functions.z1a be directlx dispased qn the gpti I Iae>éer 2 or on any one of
TG Y MCITeover

various funtfion&3J&PS SGck as s haFd-C S amate

?dgcgaﬁgyer g'for examp e, From the yle_wp’oint of enabling the
optical film 1 to Hrbe easilyaffiredito the Huihrerehtstch &STHeWIRdDW Atefiered, the optical filml

preferably has flexibility,, Here .jbe tarm il pasameaninglnchuding sheet r ERetisyan optical sheet
can be interpreted as the optical film I.fThe%cl)Ptig_ | film 1 has tran§pa£egsc:y.;r}}e term 15 "transparency"
preferably implieRShEt tPTsmiESiHiRMags vistoitty i The folfowing range: A difference in refractive
index between the firstioptical tayer Zharet thé sbeond opticaltayer i preferably* @910 or less, more

preferably Q.008,qr:less..and gyen:more praferably-0005 or 20 less.chhe:transmission 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.CFF Brundér> s is Ao “problem in daily living though the transmission image visibility
varies depending on brightnessicntheidutsidey further include a barrier layer

{not illustrated! on the incidence surface 81 or the exit
aurface 82 which is to be affixed te the adherend, such as
20 the window member 10, or between such a surface and the
rransflective layer 3. The addition of the barrier layer has
an effect of reducing diffusion of meisture from the incidence
surface 51 or the exit surface 82 voward the transflective
layer 3, and an effect of guppressing degradation of a metal
25  contained in the transflective layer 3. Accordingly, the
durapility of the optical film 1 can be improved.
The optical £ilm L may further include a hard-coat layer
8 from the viewpcint of imparting scratch resistance, etc.
to the surface. The hard-coat layver 8 iz 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

12



25 When it is within a range of from over 0.005 to 0.008 or under, the outside scenery is clearly visible
though a diffraction pattern of an object as very bright as a light source is concerning. if it is 0.005 or
less, the diffraction pattern is 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 mendzers:@ oritheclike may contain
an SP253817WO000 adhesive as amain component . Ey adopting such a construction, the optical film
1 can be affixed to the window member 10 or the like by the first optical layer 4 or the second optical
layer 5 containing an adhesive asoabrgai%co og%%% Igﬂd%reove ,5Db ado%gng_,sggg a construction,

. . th urfac ixen © R such as o« nial .
the difference in ﬂe rngacI:uve ﬁ] ex of the adhesive'Is pre?era y wWithin the abové-mentioned range.

The first optical legrer=t ahdl- th&secard optical Jayér Barefpraferabhrthegame imgptical properties

such as a 10 refractive index.More specifically, the fitst.opticallaygtdrapdthe.segand optical layer 5
are preferably made of the same material having trans arency in the visible region, for example, they

are made of the SATHE 7aSH Mtetdl. $inéé the Ttet SptcRPidyers and fie se€ond optical layers are
made 15 of the sauneinaterial ptive eefractivelindexesiehnbetlyaréaggual, wiich ircreases the

transparency in the visible light Howeyst eventhough:starting matetialsithereof are the same, special
care is necessary because the refractive index of a finished layer might vary depending on curing

conditions or 20 tAETke irPa EGafiny protets. Bh RSB rand " WHer Thé fefoptital layer 4 and the
second optical layer hard-mase 6kdiferentonateralts; they may have different refractive indexes.

Therefore, light is refracted in.the transflective layer.3 serving.as g pborder and the.transmission image
tends 25 to appear blurred. EsFeciaII when an object located near a point light source such as a

distant lampis VIGWEHE € diffradion attein 1ERTETo b8 Temarkably Eonspcdsii&Moreover, the first
optical layer 4 and thensesond-epticaklayer &meaybbe adélefthel $ame materal that has transparency

30 in the visible E%gimf@ﬂgnt@sasg%gag@ﬂrsgq@!é@Mgﬁégrgﬁxy.nr%@@iaqdqiﬂ}e%y_e@las a phosphate
compound or the like. SP253817W000 Alternatively, the additive maybe mixed in the first optical layer

4 and/or the secBREEEPHERl B§er B & BEFTECHHE VATt SPIHE FéfrhttiVelindex. The first optical layer 4

and the second optical tatyeroptical £ilm 1 has transparency. The term

15  t"transparency" preferakly implies that transmission image
visibility 1s zn the following range. A difference in
refractive index between the first optical laver 4 and the
second optical layer 5 18 preferably 0.010 or lesa, more
preferably ©.008 or less, and even more preferably 0.005 or

20  less. The transmission 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 ¢.010 or under, there
ig no problem in daily living though the transmission image
vigibility varies depending on brightness on the outside.

25  When it is within a range of from over 0.005% to §.008 or under,
the outside scenery ig clearly visible though a diffraction
pattern of an object as wvery bright as a light source is
concerning. If it is 0.005 or less, the diffraction pattern
is scarcely concerning. Among the first optical layer 4 and

20 the seccond opticzl 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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5 5 preferably have transparency in the visible region. Here, the term "transparency" has two kinds of
definitions: there is no absorption of light; and there is no scattering of light. Generally, when saying a
thing has transparency, it refers to the former definition. However, both are preferably 10 required for
the optical film 1 according to the first embodiment. Retroreflectors which zrelcuwdently being used are
intended to enable people to recognize reflected light of a display color, that is, aim at helping people
recognize nighttime worker's clothes or roadway 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, th8 prinicipleis The' %3r(?]%mggntﬁré%as%%ﬁg?%%ﬁgiﬁ élr%é%ﬁ?agé?erlffgét%ént to impart a
scattering propettssispeiforindd on thesftom sufasedtan20 imdage dispERetntféithe purpose of
imparting an anti-glare propert, dhe;imags.is; visibles Frowever, the eplicalfikatli ageording to the first
embodiment has a feature such that it transmits light othe[_i tlgan a TIc,é)ﬂetcifiCM\/C\DIg;(gxl/g‘e@n th which is
directionally refléGEHF It i préferaBrhAT e optical 25 Him T Has hearly no scattering property in
order to observestrandngitteddigivcn a states irwhichrt is-hadhéfapeatransmissive body that transmits
mainly such a transmission.wavelength. ideweyver. the secopeleptical layer:5 mayibe intentionally
given the scattering property depending on its 30 usage. The optical film | is used, for example, in such
away SP25381FWODT AL IFTESffiXetF Via an adhesive, to a rigid body, such as the window member
10 that has transparencihmainty withréspedtetosthd light that hasqrabsed thréughveie optical film 1.
Examples of the.window memher 10include 2 window:member 5or a bulding sych as a skyscraper
or a house, a window member for a vehicle, etc. When the optical film 1 is agpliegmtg the window
member for-& bufldiig St ¥ paniitarly BrerERbEthET the optical fiRT £55 Hpplied o the window
member 10 that is glisposede-face apaiceftalr diredtienmsithintiie20warge, #rf patticular, from east to
south and further, 1o west (6.0, within g range. of from seutbeast fo:50uthwesty. When it is applied to

the windowmember 10 disposed in such a position, heat rays can be ref lected mare effectively. The
optical film 1 carfb&Wdéd AGESMY FoPapdtie Ofa“onofyer Bt afss for 15-2%padial glass such as
double-glazed glasss Mogeovet, the windendimémber 40dnseyr hot bé diyeited gonessnade of glass, but
may also beapplied fe ones made of-a transpatentpolymesic. materiale The opticah layer 2 preferably

has transparency in the visible region . As having the transparency, ,theﬁvisi,blg 20 light is transmitted
when the optical'fithf it i$T4HiRE8%0 HRWiGBTPATSRBEr 10, Sifch 484 pane; %8 that natural lighting by
sunshine can bemsetired, Moreavendhcar belatfired notz0m\tie the inside:sarface: of the glass but

also to the outside surface 19 be used. 2aMaregyer, the gptical film. ;Gan beulseckin combination with
an additional heat-ray cutting film. For example , a light . o
finished laver might vary depending on curing conditions or

20 the like in a coating process. 0On the other hand, when the
first optical layer 4 and the second optical layer 5 are nade
of different materials, they may have different refractive
indexes. Therefore, light iz refracted in the transflective
layer 3 serving ag a border, and the transmiseion iwmage tends

25  to appear blurred. Especially when an cbject located near
a point light source such ag a distant lamp is viewed, the
diffraction pattern tends to be remarkably congpicuous.
Moreover, the first optical layer 4 and the second optical
layer 5 may be made of the same material that has transparency

10  inthevisibleregion, andthe secondoptical layer Smay contain

an additive such as a phosphate compound or the like.
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absorption coating 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 layer, an ultraviolet lay cutting layer, a surf ace anti-reflection layer, etc. When
SP253817W000 these functional layers are used in a combined mann&t? tiésganetional layers are
preferably disposed at the interface between the optical film land air. However, when a UV- cutting
layer is used, it needs to be located nearer the sun than the 5 optical film I, Therefore, the UV-cutting

layer is desirably disposed between the, surface of the pane qu tcme oPtic | film 1. especially when it is
used as a Iining)%‘(?rbg%ni%%ﬂégelsﬂﬁégg o t%"eE Jp‘é*‘?lé‘f ﬁ]btﬁlrsﬂ lc}él%e,*gn U%/ e{“gssoggﬁ]u%lagent is kneaded in a
bonding layer betawsen e ddrace efapecpaneahtithe vpticd fitnafiust BhERdiy on the usage of
the optical film 14 theqptical film: L may he=golored to have a visually attractive design. When the
visually attractive design is gi,ven, it is retierable tilat a&lg%st one o&tggggrgg pptical layer 4 and the

second 15 optical layer's s conatri&ied to pritharily absorb Tight in & particular wavelength band within

the visible regiors torsdeh = exteneriot yeeering transparentyeiidre ol Fign 2 idaiFerspective view

illustrating a relation between.incident Hight which-isincidentan dbe epticalfilm 20 2.and reflected light
which is reflected fromtheﬁ?rptiqal filrg 1, Thhe_ qp\tiﬂc%film 1 has an "{919320%@%" e 51 on which light L
is incident . The oplgaTHiRT PHireRtBNalreTietS &' portion of light Liamoita the light 1, which has been

incident Generally, when saying & thing has transparency, it refers
te the former definition. However, both are preferably
10 reguired for the optical film 1 according to the first
embodiment. Retroreflectors which are currently being used
are intended to enable peopls to recognize reflected light
of a display color, that isg, aim at helping pecple recognize
nighttime worker's clothes cr roadway 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 aven if an anti-glare treatment to impart a
scattering property is performed on the front surface cf an
20 image display unit for the purpose of imparting an anti-glare
property, the image is visible. However, the optical film
1 according to the first embodiment has a feature such that
it tramnsmits 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 observe
transmitted light in & stats in which it ig attached to a
rransnigsive body that transmits mainly such a transmission
wavelength. However, the second optical layer 5 may be
intentionally given the scattering property depending on its
30 usage.

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



on the incidence surface Si at an incidence angle (0, 0), in 25 a direction other than the direction of
regular reflection (-0, 0 + 180) while transmitting the remaining portion of the light L2. Wherein, 0: an
angle formed by a perpendicular line 12 perpendicular to the incidence surface 81, and the incident
light L or the reflected light LI. 0:anangleformed 30 by a specific lineardites 12¥thel incidence surface
Si and a component of the incident light L or the reflected light SP253817WCO00 proj ected on the
incidence surface S1 . Herein, thespecific linear line 12 in the incidence surface is an axis where an
intensity of reflection in.a direction becomes jpaximum.uhen he ingidence anale (0, 0) is fixed and the
optical film 1 5 is rotated abotit the perpendicular line 1, serving as an axis, perpendicular to the
incidence surfacesSk ot tHersistcaiFieT (See Figs F3ard 2y SHovraaT, Titien thefé s a plurality of axes
(directions) where an.intensity. ofreflection becemas fsaximunaneref the axes is selected as the
linear line 12. 10 The an l? 0 that is rotated clockwise abaut the perpendicular line 11 is defined as
"4", and the angfLe‘O RAT 1 Totated counter-clockwise is defined as "-0". The anﬁ]e 0 that is rotated
clockwise atsout fhe firredd ined irdafined a5YSOr2BHdIhe Anglec0 thatiffotarePesunter-clockwise is

defined 15 as "4;.The term (dicectional refiections meanseflectiomsuch dbat light to
isreflectedinacertaindi,rectionotherthfaé)r;ﬁ the diregtion of ;eS%éJlar r.eflelctioln _agd Al rt‘_gba} atjme an intensity of

reflection is suffitiSht SESRG Barparad to an inténsity of diffuse reflectibh having no directivity. 20

Light that is directienatiaefiecied is Hréferably thedigstwithin zewavetengitebamdwitith of 400 nut or

longer and 210030t shertey. Jhe reasandorthis isthat 80% ok more of thessolasenergy is included
in this region. However, the quht,of the wavelength bandwid_ttﬁ of (2:{1919xrém or.more may be 25

reflected. A fatio’ 8FEaNSHIRAREETOT A WaVEIBngGth of 50U AUt With respect to transmittance for a
wavelength of 10@09wn isipreferabiyia8 of Iéssrmore prefdrdislysti5-brieds, anthéven more preferably
1.4 or less. Whendt has wavelengih-seleetivitenthe visible ight passes threyghdt and is then 30

absqrbedby the ind%olgaf oo, regulgnggnhgaé beil[lge%%gg@tggi V\‘/heTrLtehg ft”gfgglf g%ﬁ)resent invention is
applied to a win ¥ can be reliected mote Y P
1 can be used not only for a pane of a monolayer but alsc for

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

20 light is transmitted when the cptical film 1 is affixed to
the window member 10, such as 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 ocutside
gsurface to be used.

25 Moreover, the cptical £ilm 1 can be used in combination
withanadditional heat-rayvcuttingfilm. Forexample, alight
absorption coating may be disposed at the interface between
air and the optical film 1 (i.e., on the ocutermost surface
of the optical film 1). Moreover, the optical film I can be

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

lay cutting layer, a surfaceanti-reflection layer, ete. When



SP253817W000 on the west side, there is a problem such as glaring of the set ting sun.

Moreover, since it has no wavelength selectivity, the color tone of the film approximates neutral.
Preferable ranges of the transmissive color tone for a D65 light source are 0.280 x 0.345 and 0.285 y
0.370, more preferable ranges are 0.285 4 x 4 0.340 and 0.290 y 5. 0.365; #id€veh more preferable
ranges are 0.290 x .4 0.320 and 0.310 5y 5 0.340. 10In the optical f ilm 1, the direction oo of the
directional reflection is preferably within the range of from -90 to 90'. This is because a portion of the

light that is incidegt from the sk be returned, in &heﬁdirecti%qggéhg sky when the optical film 1 is af
fixed to the window member 3[8}.4%2 %b%?:c%laif film 1 within this range ?s 'uEéefuI for a case where there

are no high buildifgs in thelsdroemdlinge Preférby ) the tirction of theédlitédtisnarfeflection is in the
vicinity of (8, 4). dhevicinitepreferahly refersdtastherange.within, five-degreesframm(, -4) , more
preferably the range within 20 three degrees from (0, 4), and even more preferably the range within
two degrees frorrli%ﬁ‘?’ﬂ)l.S IFEBechuds ‘%%eF\Cﬂ%een;%%edgt?oérﬁ?aflr?eaﬂeeéigﬁeoSé%rs V\ﬁthf:n'such arange, a
portion of thé lightthatiasiénteredT frommithesskyh ity eacH-baidinyg sirky €8 54 & FowW and having

similar heights can e efficienthy 25 retumned 1o thersky=above the etherbuidiys vwhen the optical film
1 is affixed to the window member 10. For exaclingleé ipior,derf%o achieve sggh di_rgc(t:ignal reflection, a

portion of a spheti€aFSirfate’ol K Ryperbaltid strtace. of athree-dimens

ree- |mens!ong\uétr%cture, such as a
triangular pyramick;, 30 sepere pyramiid, srita efctlareonedisisreferably: 58tEaFRE light that is

incident in a diregtion (/) {:90.5,4:<90)., SR253817WO00-can hetefiestediimmacdizection (0o, 40) (00
< Go <90, -90 <40 <90 dgpendlng on its shape. Cr, preferably a cylindrical body that expands in one
direction is thed “Fh&fghtttat i incident in the direction (0, 4) (-90 < < 90) can be 5 reflected in the
direction (0o, -4) (00 < Qepe:9D)rdependingseaan irdinativhcandlé ot the-bylivkiricat body.
Preferably, the ingident light is.ditgetiopallyJeflacted fromhe opticabiilm Jdmnadigection which is in the
vicinity of the direc}:ﬂtion of retroreflection.. Intqtherdlo Wgrdssbtbgedir%(gigg ogé grrgglﬁztion of the light,
which has been ifefiemt R T ind e §Grfaké BT 8t the Facidencs angie (o, . is preferably in the
vicinity of (0, 4) .The reasenis that wherhthé ‘opticabfilimalid affixed tntheWirdowthember 10, it can
Cause a po&tgon ijtpgcgghimge@tiféo%nstxucted to primarily absorb light in
a particular wavelength band within the visible region to such
an extent not reducing transparency thereof.
Fig. 2 is a perspective view illustrating a relation
between incident light which is incident on the optical film
20 1 andreflected light which is reflected from the optical film
1. The optical film 1 has an incidence surface S1 on which
light Lisincident. Theopticalfilmlidirectionallyreflects
a portion of 1ight I, among the light L, which has been incldent
on the incidence surface 81 at an incidence angle (6, ¢}, in
25 a directicn 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 to the incidence surface 81, and the
incident light L or the reflected light L;. ¢: an angle formed

30 by a specific linear line 1; in the incidence surface 81 and

s component of the incident light L or the reflected light
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15 the sky to turn back toward the sky. Herein, the term "vicinity" implies that a deviation in the
direction of the directional reflection is preferably within 5 degrees, more preferably within 3 degrees,
and even more preferably within 2 degrees. By setting the direction of the directional 20 reflection to
the above-mentioned range, when the optical film 1 is affixed to the wi#eldwe Pi&iiber 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 emitting unit and a light receiving unit like an infrared sensor 25 or an
infrared imagingare ocated adiagent [o each.olher e dyection ol jettgeliecigp has obe set -
aligned with the irdident direction. However, when sensing in a specific direction Is not necessary as in
the embodiments igfahe piesent inveRtion. thb<e difectidhs TRal he setridt 883ty aligned 30 with

each other. The yalue of the transmittance image visibilityfay B 2RE38LAMMOROEE5 light source is
preferably 30 or more, more preferabgaggror more, nédﬁg{ven mare preferablny.q ormore when an

optical comb of 63" mFs Y& 167 7 eterit® =R

the Valtie o?ffﬁé ??énsrﬁlssibn image visibility
is less than 30, the Bctrahsfigsion ifrmgetendsite dgpedrisdrmeds Whea #5$306°0rmore and less than

50, there is no prohlgm,.in daily-livingtbaugh gepending sa-beightness endhe:autside. When itis 50 or
more and less than 75, the diffractiog1 p tter% is cgggernm&ogy f%r an Q‘bjexft as,\er bright as a light
source, '30 but the GtitSide 2Renery 1S dearly Vidible: When it is 75 of more, the diffraction pattern is
scarcely concernifigi# sotdl of:tite vzgiiesof thertraistiittanteimagecwsibility #feastred by using

optical combs of Q. 125 mm, 0.5 men.1 H.8un; angd-2 d-aum, 1espestiveleis-prefesably 170 or more,
more 15 preferably 230 or more, and even more_preferably 350 or more. When the total of the values

of the transHiissioREMAGEATSTBiffy 1§ BRERaN 1707 tHe Yansrhisdidh Rnage ends f5 appear blurred.
When it is 170 or.merelandless thad 230, tiere sudoproblent in @daihzliving througirdepending on 20

brightness on the, gutside. When,itis 230 or moreand less thap35Q.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 oF fidres the-aHrateio R patfe il fs Scafedly Conéerming HERIT the Values of the 25
transmission imageivisibilityaverg theasusedo-based ot SeK7305by Usingd G iTBdanufactured by

Suga Test Instrumentg Co. Hd. . .., Thencidence surface.51.0f the.gpticat film: 1 .ar preferably the
incidence surface S| and the exit surface 52 of the optical filmcluhave an ext(-fntnofﬁmoothness that

does 30 not decrd4S2 thatrarEMidSion image VisBifity  Specifically. an arthmetic mean roughness Ra
of the incidence sudagerSiction of regular reflection and at that time an
intengity 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 20% or more
of the golay energy ig included in this region. However, the
light of the wavelength bandwidth of 2100 nm or more may be
25  reflected. A ratic of transmittance for a wavelength of 500
nm with respect to transmittance Ior a wavelength of 1000 mm
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 visible light passes through it and is then
30  absorbedbythe indoor £loor, resulting inheat beinggenerated.

Wnen the film of the present invention is applied to a window



SP253817W000 and the exit surface S2 is 0.08 pm or less, preferably 0.06 um or less, and even more
preferably 0.04 um or less. The arithmetic mean roughness Ra is calculated as a roughness
parameter by measuring the surface roughness of the incidence 5 surface, and acquiring a roughness
curve froma two-dimens ional profile curve. The measurement conditié®s edhiarnad JIG 20601:2001.
A measuring instrument and measurement conditions are listed below.Measuring instrument:
Fully-automaticmicrofiguremeasuring instrument Surf corder 10 ET4000A (Osaka laboratory Ltd.) ?c =
0.8 mm Evaluatigrq I%Q'gtq: 4 mm Cutoff x 5 Data sq:rggifin intef‘val: 0,5.um_15Herginafter, the first

optical layer 4, the second %bt?clﬁﬁéyers, and the fransfiective a;?égr which constitute the optical film 1

will be describedsittHisDréet.- (First optical layer and second optical layer) The first opt ical layer 4 is a

Iayer to support andpro;@ge?gg,mg tg@gaﬂepﬁiweal@yﬁf Starexanles Hercexample, the first optical layer
4 is formed of a layer containing a.resin as a main cor;tg)onerétufggg’ithep\ggwg%{gligf imparting flexibility

. . 1 Tone oF the Tiim approxl 5. N
to the optical filn¥ L rmongebo principal SGMAces of the first optical layer 4,]Tor example, one surface

is a smooth 25 susfases afdtive btheris aséorcavestonves sufatd (firstistirfage} The transflective
layer 3is formedagg t@.%%%nga:ye;’@@\é%x%f@(?%@fx £y £ 0.370, more preferable

ranges are (.285 £ x £ 0.340 and §6.290 £y £ 0.365, and even
more prefersble ranges are 0.2%0 £ ®x € 0.320 and 0.310 = v
< 0.340.

10 Inthecptical £iim1l, thedirectionéoofthedirectional
reflection is preferably within the range of from -20° to 90°.
This is because a portion of the light that is incident from
the sky can be returned in the direction of the sky when the
optical film1 is affixed to the window member 16. The optical

15  film 1 within thils range is useful for a case whers there are
no high buildings in the surrounding. Preferakly, the
direction of the directional reflection is in the vicinity
of {8, -9). Thevicinitypreferablyrefers tothe range within
five degrees from (0, -$), more preferably the range within

20 three degrees from (8, -9}, and even more preferably the range
within two degrees from (B, -¢). It is because when the
directional reflection ccours within such a range, a pertion
of the 1ight that has entered, fromthe sky, intc 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 mewber 10. For example, in
order to achieve such directional reflection, a portion of
a gpherical surface or a hyperboloid surface, or a
three-dimensional structure, such as a triangular pyramid,

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

light that is incident in a direction (6, §) (-30° < ¢ < S0%)
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The second optical layer 5 is a layer to protect the transflective layer 3 by enclosing the first surface 30
(concave-convex surface) of the first optical layer4 on which the transflective layer 3 is formed- For
example, the second SP253817WO000 optical layer 5 is formed of, for example, a layer containing a
resin as a main component from the viewpoint of imparting flexibility tezhezepticalfilm 1. Among both
principal surfaces of the second optical layers, f or example, one surface 5 is a smooth 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 sec%nql optical Jayer 5 are reyersed to each

other in a conca¥&cBAVEXTEIGHGH. TOROT Sxmpla: the cotitave-conve

Lave-convex surdce of the first optical
layer 4 is formed by eophuradity=of strgictures deawhichds oneedipvensivaally arrayied.lFor example, the

concave-convex;syrfage;ef the segond optical;layer Hiis farmeddy arplunalifyofistauctures Sc which is
one-dimensionally 15 arrayed (See Figs. 3 and 4) . The structures 4c in the first optical layer 4 and the

structures Sc in tRe S6csHd bpticat 1y 8r 524l Aittefentonly inthat thé contabi&csfivex relation is
reversed. Accordigly -thel dascription:witkberméde omly dbbdut the-st¥otiudesAciofithe first optical layer

4. 20 In the optical film 1, 2 pitch P.of the sirueturgs 4,is: preferably.5djm or more and 5 mm or less,
more preferably 5 pm or more and less than 250 4m, and even more Eg%feralbl 20 ram ormore and

200 pmor less . When tREEHRER B the “SFuchied™E id 188 tHah SHECT i€ Fifictit_ to process the
structures 25 4cHato actedired-shape, sa itisldifficuittc obraih desirezh diteictional feflection. On the

other hand, whep the, pitchqf the structures 4c gxceeds 5.mm -anegessary film thickness has to be
increased in consideration of the shape of the structures 4c needed to_gbtain the directional reflection.

30 Therefot8, thEFRT lo$e€ i ASAbIRY &id the fiRT IS afittd bEaked to 4 Hgid body such as the
window SP2538Lk2Wee0 membercltnorithe dikeddMoreevefavheén tepitchrofistactures lla is set tobe

less than250 pm, the fleibilitymore increases. and rollta;tqlk manufactying js fagiitated, resulting in

i

batch type produélt?on becoming unnecessary In order to apply an optical device of the present
invention to buildifRFRfaferiale SULHAS BRiBoWw e dplical device Hieeds tol5e"s&V&ral meters in length.
Accordingly, theretiste=rall manufacturng=sanpone: suitabfe than. batch iypederoddetion. In addition,

when the p-itgh i%ﬁgt é%?%goﬁ%o%g@{etgggrd the sky. Herein, the term
tvicinity" implies that a deviation in the direction of the
directional reflection ig preferably within & degrees, more
preferably within 3 degrees, and even more preferably within
2 degrees. By setting the direction of the directional
20  reflection tothe above-mentioned range, when the optical £ilm
1 ig affixed to the window member 10, the optical film I can
efficiently cause the light incident from the sky to turn back
roward the sky. Moreover, in a case where an infrared-light
emittingunit anda light receivingunit likeaninfrared sensor
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, thoss dirsctions may be set not sc exactly aligned
310 with each other.

The value of the transmittance image visibility for a

20



10 200 pm or less, the productivity more improves. The shape of the structures 4c formed on the
surface of the first optical layer 4 may not be limited to one 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 folLed by thezstracisiesidc 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. 3Ato 3C are
perspective views illustrating examples of the structures formedinthefirst optical layer. The structures
4c are concave Bortiohs “a\gi%%lg%yﬁ%d?ﬁ%gesﬂdggg tLéugt xtends in‘one o‘ffég‘c%[ﬁ)rnf@ayﬁ’d the cylindrical 25
structures 4c aré @rrayedonerdiresisiory Ry ne difeetion  Thé shapeost fifé transflective layer 3

may be similar to the swrface shape ofdhe struchras.4erhecauseaitbe trapsiiectivedayer 3 is deposited
on the structures 4c. Examp|es of the shap% :{)Jitgglst{uctureﬂc inctlgggaggarisr;r}go shape illustrated in

Fig. 3A, a shape it wiieRTidge fifes 18 prism are rodndéd as ifustrated in Fig: 23, a reverse
SP253817WCOO enticulat shapeitustratésd P Rgr3E: andrevistse ¥heipesot thése. Here, the term

"lenticular shape! . represents a-shape.whesecross-section pespendiculat tg a fidgesline of a convex
portion has an arc shape, an almost arc shgge, an ellié)tic 5 arcgh,adoe, an almost elliptic arc shape, a

parabolic shape BP %4 afifBSE pardbiic Shade Aeeordingly, 8 tyTindrical Shapé is included in the
lenticular shape sThereferes thedidge: Hinefportith helssad I &ssitiostrated iR d=iy. 8E. Preferably, a ratio
RIP, the ratio of the Ditch.R of the A0 strugtuies 46 t-acuvaiure tadivsRy iso(%-er less, more

preferably 5% or less, and even more preferably 3% ar less. T}Qe sha&)ﬁe of the stru7qtures 4c may not
be limited to’the BHai8s IMISFART AFERGEY3ATC 3E ANy therevetse Shapes of those, but be any one
of a toroidal shape,@hyperbelitidyirdrical-l 5=tape, asceklipticaydindiicakshiape, a polygonal cylindrical

shape, and a freg,curve, shape. Mareqver; the apex.of theduisn shape andthe anex of the lenticular
shape may have a polygonal shape (for example penta%on . When the structure 4c has a prism

shape, an inclind§6A ey SftHeprRhiatic STBERIRE 2 468, ¥ exanipie, 45, When the structure 4c
is to be applied taxthe window member 16 thel stroctdrerat preterabty heas-a flatsurface or a curved

surtace haying 1 [ainalion AN0Is.0f 45 or M0 oM MiewRoinh g sefesling e ight incident rom
the

the sky so that light can be returned to 25 the sky. When such a structure is adopted, the incident

light is returned t6'fRe K5 B sédinge tife GFrdtRctibn: ¥d AT tRB RGeS TGREcan be efficiently
reflected in the ditectian of thessky evenihough thedrarnsflectiveilayen@drmas andiatively low

reflectance, and the absgrptign gf light &y the transfiective laver.3can be reducedo,
there is no problem in daily living though depending on
20 brightness on the outside. When it is 230 or more and less
#han 350, the diffraction pattern is concerning only for an
object as very bright as a light scurce, but the outside scenery
iz clearly visible. When it is 330 or more, the diffraction
pattern is scarcely concerning. Herein, the values of the
25  transmission imagevisibilitywereneasured basedon JISK71065
by using ICM- 1T manufactured by Suga Test Instruments Co. Ltd.
The incidence surface 81 of the optical £ilm 1, or
preferably the incidence surface S1 and the exit surface 52
of the optical film 1 have an extent of smoothness that does
30 not decrease the transmissionimagevisibility. Specifically,

an arithmetic mean roughneszs Ra of the incidence surface 51
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Moreover, as illustrated in Fig. 4A, the shape of the SP253617W000 structure 4c may be
asymmetrical with respect to the perpendicular line 1,which is perpendicular to the incidence surface
51 or the exit surface 52 of the optical film 1. In this case, a principal axis Im of the structure 4c is
inclined 5 from the perpendicular line 11 serving as a reference in a dirgetior azmowhich the structures
4c are arranged. Herein, the principal axis Im of the structure 4c means a linear line passing a
midpoint of the bottom of the cross-section of the structure and the apex of the structure. When the
optical 10 filml is affixed to thewindowmember 10 arranged substantiall p;%l)endicularly with respect

to the ground, aitfiStFatEF HFRFAI3C theSrificihd®akik ot B8 stRichfe % fhdifhed from the
perpendicular lingxld:serdng as:a reference sopas fefaiceva tower sidefatewnd sitle) of the window

member 10. 15 Sings,in.general, apinfiow.of heat through.a window.is Jarge in.a. time zone of
afternoon and at the time when the solar altitudeisabove45,whentheabove-mentionedshapeisadopted,

the light that is iftGERE StHY BRGREEARDE SISt rEflBERSt fiward 1ie'Sky RRFE 4A and 42
illustrate examples:2Q.dr which the struciuresudt-hessrg avprismrshape-arerasyemetric with respect to

the perpendiculag Jine 11. The, structires 4c.naving,a shape other than the prism-shape may be used.
Moreover, the shape may also he asymmetric with respect to the perpendicular line 11. For example, a

corner cube bod§ %8 may Haves BRapEESINMEEITH réSpedto e Efendicular line 11.  The
first optical layer<bnaaybhermainlymadeetasesitwwhichiexhibitsig small desrease in storage elastic

modulus at 100G.and has.a. small difference, hetween, the, storage. qlastic.30medylus at 25C and the

storage elastic modulus at 100C. Specifically, it preferably contains a resin having a storage
5P253817\WH00Fhbeiids 6T2Rka 0gPr8F fEds 5E25C and a storage modulus of 3 x 10' Pa or more at
100C. The first optical layex 4oissprgferably made of one kind of resin, or may contain two or more
kinds of resins. Moreover, additives Tgyg&ﬁur]&h%&mixed 5 if necessary. When it contains a resin,
as a main component, which exhibits a small decrease in the storage elastic modulus at 100C and has
a small difference betw€&hdfe gtotage elastic modulus at 25C and the storage elastic modulus at
100C, even 10 when a pregessusing.feat ofa-process ysing a combination of heat andpressure is to

be performgg after the %%Qgg\ﬁgzg:oenﬁe&i%rfgggs@r%wgfgfeigg@e éfi’rsgggtiggé layerd is for_med, th_e
designed interface shape can be maintained substantially as it1s. On the other hand, when it contains
aresin. as optical layer 5, and the transflective layer 3whichcongtitute

the optical film 1 will be described in this oxder.
(First optical layver and second optical layer)
The firstopticallayer4isalayer tosupport andprotect
20 thetransflective layer 3 for example. For example, the first
cptical layer 4 is formed of a layer containing a resin as
a main compenent from the viewpoint of imparting flexikility
o the optical film 1. Among both principal surfaces of the
First optical laver 4, for example, one surface is a smooth
25 surface, and the other is a concave-convex surface (first
surface). The ftrangflective laver 3 1s formed on the
concave-convex surface,
The second optical layer 5 1s a laysr to protect the
transflective layer 3 by enclosing the first surface
30 {concave-convex surface) of the first optical layer 4 onwhich

the transflective laver 3 is formed. For example, the second
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15 a main component , which exhibits a large decrease in the storage elastic modulus at 100C and
has a large difference between the storage elastic modulus at 25C and the storage elastic modulus at
100C, the designed interface shape is deformed or the optical film 1 is likely to curl. 20Herein,
examples of the process using heat include not only a process which directiy apfties 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 thliq film or duripg C‘i@r‘%‘)f gogegina%o?%)oasimn,agnﬂd a.rocess which indirectly
applies heat to thE Gpticar filn by an increased temperature of'a mold attributable 1o energy-ray
irradiation therete. Meteoverathe sffecrmchieved bytirithg thenalue oftHeRtsiage elastic 30

modulus to the abque: mentioned rangesis-nekespecially. limited by thenking atthe resin, and can be
obtained with any of%ca 9P253817W000 thetrmoqtlfilstic r sig,oa thermgsettilg\ J,_?Elg gﬁnd an energy-ray
Irradiation resin. THé &t6raye " SREAE MEdRLSTS ygr AR e SREEEatacs

SYEY
optical layer
5 ig a smooth surface, and the other 18 a concave-convex suriace

(second surface). The concave-convex surface of the first
optical layer 4 and the concave-convex surface of the second
optical layer 5 are reversad to sach other in a concave-convex
relation.

10 For example, the concave-convex surface of the first
cptical layer 4 is formed by a plurality of structures 4c which
is one-dimensionally arrayved. For example, the
concave-~convex surface of the second optical layer 5 ig formed
by a plurality of structures 5c¢ which is one-dimensionally

15 arrayved {See Figs. 3 and 4). The structures 4c in the first
optical layer 4 and the structures 5c¢ in the second optical
layer 5 are different only in that the concave-convex relation
iz reversed. Accordingly, the description will be made only
abouf the structures 4c of the first optical layer 4.

20 In the optical £ilm 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 256 pm, and even more preferably
20 pmormoreand 200 umor less. Whenthepitchof thestyuctures
4cis less than 5 um, it is difficult to process the structures

25 40 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 nm, & necessary £ilm thickness
has to be increased in consideration of the shape of the
gtructures 4¢ needed to obtain the directional reflection.

30 Therefore, the film loses ite flexibility and the £ilm is

difficult to be affixed to a rigid body =such as the window
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4 can be confirmed, for example, in the following way. When 5 the surface of the first optical layer 4
has been exposed, the storage elastic modulus of the exposed surface can be confirmed by
measurement using a micro-hardness tester. Moreover, when the first base 4a or the like is formed on
the surface of the first optical layer 4, after the first base 10 4a or the liK& s peelsd off so that the
surface of the first optical layer 4 is exposed, the storage elastic modulus of the exposed surface is
measuredwith the micro-hardness tester. Regarding a method of suppressing the decrease in the
elastic modulus at a high temperature, in the case of using, 15 the thermaoplastic resin, a method of
adjusting the lenBtASHd"Rind 6f aialaéll(iw‘(éa Ché?ﬁrc%%vgjé'ug%%% u?tﬁé%,cilrji ?ﬁe”gégeést Lé%ﬁiing the
thermosetting resin and the eneigypsayinadiation rbsifl expiathoevefcead)dstiig aheshumber of
cross-linking points; and the soelacular-structure of A wrass-linking swmteriahoan 29 be used. However, it
is preferable that the characteristic re%l;ired as the resinmaterial isInot];Qé)ra_iredbL%g the structural

ki - (el T ] . L— 1
change. For exampie’ foFSdme Rints of Sro8S-1inking agente, their elastic modulUs increases, they

become fragile, enthey strinkigreatly @t o tempeeatre it vichiity of ‘Bié YooRy 25 temperature so

that the film is likely to.curve aricurl, Accordingly,it-isfareferable thatithecking ofdhaicross-linking agent
is appropriately selected according to the desi,red}characterjsgg._\é\(/)r_leg ttpe first optical layer 4 contains
a crystalline 30 FEIYATST HateHiaf as a MR COpdhent 1t is praferable that the first optical layer 4

contains, as the mainfeomponent,s SR2S35L7WE06 « resirrtitatthagee glassiefénst ion point higher
tha.n the highest temperature in the manufacturing.pacess,, and exhibits a.smalkdecrease in the

storage elastic modulus at the highest temperature in the man‘ufactgrj\ng process. If such a resin is
used that he% a §RssHtraRsiticit Doint ity tHe Yangerof ftbi tHETSERT temperature of 25C or higher to
the highest temperaturerie theamamdf acturiraprocess deloivernahdexiibits erferge decrease in the

storage elastic modulys at.the highesttemperature. in the manufacturng-pogess.the designed ideal
10 interface shape is difficult to be maintained through the manufacturing progess. . When the f irst

optical 1 ayer 4 Co¥taih%Siion iystafing polgmet o8 &8

B %Hs T RTER Component. itis preferable that
the first optical layer-:contains;as-a miadn tonsponent ;all5aesin that Wasna thelting point higher than

the highesttemperature, in the manufactutiog.pocess and.exhibits a smalkdesrease in the storage
elastic modulus at the highest temperature in the manufacturin%tprocess. If such 2 resin is used that

has a melting pofitakithifiy thie $aHEe BFFTBRTThE Cxmed DY the Btructures ¢ o

different kinds of shapes may be periodically repeated.
Moreover, the plural kinds of structures 4c may be formed at
random f{apericdically) depending on the desired
20 c&aracteristic.
Figs. 2A to 3C are perspective views illustrating
examples of the structures formed in the first optical layer.
The structures 4c are concave portions having & 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 laver 3 is deposited on the structures 4c.
Examples of the shape of the structure 4¢ inciudea prism
30 shape illustrated in Fig. 3A, a shape in which ridge lines

of a prism are rounded as illustrated in Fig. 2B, a reverse
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20 room temperature of 25C or higher to the highest temperature in the manufacturing process or
lower and exhibits 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 mamufacturmg gprocess means the
highest temperature of the concave-convex surface (first surface) of the first optical layer 4 in the
manufacturing process. It is preferable that the second 30 optical layers satisfies a numerical value
range of the storage elastic modulus mentioned ahove .and the temperature range of SP253817WO000
the glass transition Point- >~ SFREF is, atfe&& 6ile 6t thefirstoptical I8yer 4-aRd the secend optical
layer 5 preferablycomtains afesin wWitoserslabticstorage siedellsds:3:x=10% Palordess at 25C. The 5

reason is that themapufactiring of the optical film.3 by the.roll-igzrel pracess sessible because the
flexibility can be imparted to the optical film 1 at the room tem§erature of 25C, For example, the first

base 4a and the ¥&ToRTba%R 85 16 havERansharthiS® Regarditi e Shape oF tHe base, a film shape
is preferablysadoptedsfrerre thevielwpeint=0flingpartirg thefledbilityrtortie opticalhfilm. 1, but the shape
may not be limited therefo, As the matarial ofthe.first:base 4a,and the seeond;base 5a, for example, a

well-known polymer material 15 can be used. Examples of the well-known polymer material include
triacetyl cellulos& {FATT HORESHEEET PEET DaIfEiHyiEna et epRthal deSiETY polyifide (PI),
polyamide (PA), aragrid} polyethwyiene (Bk), acryliesesinl ypolyether sulfehe palgsulfone, polypropylene
(PP),diacetyl cellulgse, 20-polyyinyl chioide, agryl resin (FNMA), polycarbonate(£C), epoxy resin,

urea resin, urethane resin, and melamine resin, etc. However, it is not particularly limited to these
materials. e tHiERHESE Tt ThéSirs? Fase B ARIINESEEENE hase Ba 7 not B8petiafly limited, but it is
preferably withing2% the ¥angesef 38peie 160 pratromtheviewpdintaf praductivitgsEhe first base 4a

and the second base, za preferahly. ransmitan energyrayy This easopds hat, with yespect to the

energy-ray curablg resininterposed between the first base 4a and the transflective layer 3 or between
the second base'36 53 sAbithé Hrahshectve tay/e P3dd 8 STHITEE BERRG RS ERBFGY-ray curable resin
can be cured byirradiatedwithdhef = toroidal shape, a hyperbolic cylindrical

15 shape, a elliptic cylindrical shape, a polygonal cylindrical
shape, and a free curve shape. Moresover, the apex of the prism
shape and the apex of the lenticular shape may have a poclygonal
shape {(for example, pentagon). When the structure 4c¢ has a
prism shape, an inclination angle € of the prismatic structure

20 4cis, for example, 45°. When the structure 4c istobe applied
to the window member 10, the structure 4c preferably has a
flat surface or a curved surface having an inclinaticn angle
of 45° or more from the viewpoint of reflecting the light
incident from the sky so that the light c¢an be returned o

25 the sky. When such a structure is adopted, the incident light
is returned to the sky by a single time of reflection, so that
the incident light can be efficiently reflected in the
direction of the sky even though the transflective layer 3
has a relatively low reflectance, and the abscrption of light

10 by the transflective layer 3 can be reduced.

Morecover, as illlustrated in Fig. 43, the shape of the
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SF253817WO000 energy ray from the side where the first base 4a or the second base 5a is disposed.
The first optical layer 4 and the second optical layer 5 have transparency for example. The first optical
layer 4 5 and the second optical layer 5 are obtained, for example, by curing a resin composition. As
the resin composition, an energy-ray curable resin which is cured by light Greanm@&léstronic beam, or
theLmosetting resin which is cured by heat is preferably used from the viewpoint of the ease of 10
manufacturing. As the energy-ray curable resin, a photoresist resin composition which is cured by light
is preferably used?, but an ultéraviqlet-ggy a(1:Surarlgle {ggi comp}?sggosn é/ggicrhoistgl%red by an ultraviolet ray
is most preferab@“ﬁ%gﬁ?ﬁe Fe&ﬁ%ompos‘ﬂ?on mayafurtvfil“e“r contain 15 a compound having phosphoric
acid, a compounzthagint suteinitiaciad; ahd & compomid Heving bty FSIacmERBAT the viewpoint of
enhancing the adhesion betwaen;the.fitst aptieaklayer 4-anddhe-sesand-apiical layar 5, or between the
first optical layer 4 and the transflective lageg 3.1As Eh&go&gqggdrgal in an@horslggoric acid, (meth)
acrylate having pRoSpisift atilis Ts8d for exarfiple, and preferably (meth) aciylic monomer or
oligomer that hasphospirore aviddn a:ancional groepreanheased: B Haeompoand having succinic

acid, (meth) acryjate baying.suscinic-aciddssusedd pr-example -and-yed erablydmeta) acrylic 25
monomer or oligomer which has succinic acid in a functional group can be uggdl. As the compound

having butyrolactdfie? (FEthy acritate Haling Bufrictone can be Usad for example, and preferably
(meth) acrylic mpresnieror elighmerthat hhs butyrotactbriéina fumictieral group &aa be used. 30The

ultraviolet -ray cutablesesin compesition containg, for example, (weth) aseylate s &urthermore, the
5P253817W000 ultraviolet-ray curable resin composition may further c%nt_ain a !_jl&tﬂt stabilizer, a flame

retardant, & feveling sy Rt Fnd &R Thi6XidaRT SIe i ReceadAny SBretarably a onomer and/or
oligomer having tworenmaore!sof ettt acryloyd grovpshis asedrds the adrifate: Exaimples of such a
monomer and/or;gligamerinchyds.urethane (meth)agrylales epoxe; fneth)abndate. polyester
(meth)acrylate, p;olyol (meth)a_crylatg, polyether (rr}eth)acirglatgéan%_&eﬁalgernni‘:r]eez grgea'fg)acrylate. Herein,
the from the perpéndiculatY line 1, sdrving a
to face a lower gide {ground side) of the window member 10.
15  8ince, in general, an inflow of heat through a window is large
in a time zonme of afterncon and at the time when the solar
altitude igabove 45°, whenthe above-mentioned shape isadopted,
the light that is incident at this angle can be efficiently
reflected toward the sky. Figs. 42 and 4B illustrate examples
20  inwhieh the structures 4c having a prisem shape are asymmetric
with respect to the perpendicular line 1,. The structures
4¢ having a shape cther than the prism shape may be used.
Moreover, the shape may alsec be asymmetric with respect to
the perpendicular line 1,. For example, a corner cube body
25 may have a shape agymmetric with respect to the perpendicular
line 1;.
The first optical layver 4 may be mainly made of & resin
which exhibits a small decrease in storage elastic moedulus
at 100°C and has a small difference between the storage elastic
20 modulus at 25°C and the storage elastic modulus at 100°C.

Specifically, it preferably contains a resin having a storage
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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 nhotopolymerization initiator used here can be 15 selected, as appropriate, from among well-known
materials. As examples of the well-known materials, benzophenone deFraties@eetophenone
derivatives, anthraquinone derivatives, etc. can be used alone or in combination. An amount of the
photopolymerization initiator mixed is 20 preferably 0.1% by mass or more and 10% by mass or less of
the solid content. If the amount is less than 0.1% b Ss, photo-curability is reduced so that it is not
suitable for induBHi&H-pfofdction f}&i %ﬁeoﬁrglcﬁfcsal%orlgr]% c?f \ﬁ%(\%)v.ao#%%agt er ﬁel%lés if the amount
exceeds 10% bymass,:d@n odop25terdstto féifain Fha forked Godtig whighart drfiount of light
emitted for the iradiation is insufiicientHereits the teem:'solidl eaptentiimplies:albeomponents

constituting the hard-coat layer 12 after being cured. Sp _cificallr%,t e solid. content includes, for
example, the SOWéDEﬁ/EI%?%heﬁ5h‘5t%)%501yr?148ﬁ§3}i%ﬁ’iﬁﬁ%%ﬁv(ﬁsé. Preferably, the resin has such a

property that a 5P2538EAAQ00 structure can be transferred to the resin upon, e.g., irradiation of the

energy ray or applicatigp,of heat. Any-tipe of resin, including=avinyhpasegresinian epoxy-based
resin, a thermoplastic resin, etc., can be useed pg% régsatsDS ;hg reelsig tsggisﬁfg}%s mes above-described
requirements foftHE FefracivE Hdex s = e Tosiiay be mixed with an oligomer to reduce curing

shrinkage. The resincmay fusther eontdinipokisecyanate as=a cing-agent m-eshsiteration of

adhesion with the first, 10.onticak laygr.4 ot the secend opticallayer 5 sthedesin may, be further mixed
with suitable one or more of monomers having a hg/droxgl ?rougia carbo%g;gygognd a phosphoric

group; polybls: Cotiliny HRTMRES T AL Liboxiic aRid “Siane. aluminum

ane, aluminum andtnamUm; and various
chelating agents: flbddtesresine eompositiorr prefe rdiolyfefther cohtarearave -convex

gurface (first surface) of the first optical layer 4 is formed,
the designed interface shape can be maintained substantially
az it iz. On the other hand, when it contains a rasin, as
15  amaincomponent, whichexhibitsa large decrease inthe storage
elastic modulus at 100°C and has a large difference between
the storage elastic modulus at 25°C and the storage elagtic
modulug at 100°C, the designed interface shape is deformed
or the cptical film I is likely to curl.
20 Herein, examples of the process using heat include not
onlyatprocesswhichdirectlyappliesheatix:theopticalfilm
1 or to constituent members thersof, such as an annesaling
process, but also a process which indirectly applies heat by
anlocailyimcreasedtemperaturecﬁfthesurﬁaceofe&deposited
55  Film during deposition of a thin film or during curing of =z
resincomposition,andaprocesswhichindir@ctlyappliesheat
to the optical f£ilm by an increased temperature of a mold
attributable to energy-ray irradiaticn thereto. MNoreover,
the effect achievedby limiting thevalueof the storageelastic
36 modulus 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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cross-linking agent. In particular, a cyclic cross-linking agent is preferably used as the cross-linking
agent. It is because the resin 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 is greatly changed, the optical film 1 may become Irittle sathat it becomes
difficult to manufacture the optical film 1 with the roll-to-roll process. Examples of the cyclic
cross-linking agent include 25 dioxaneglycol diacrylate, tricyclodecanedimethanol diacrylate,
tricyclodecanedimethanol dimethacrylate, ethylene oxide-modified isocyanurate diacrylate, ethylene
oxide-modified iSO&ARGrAR tRERTafY, gﬁg%%ﬁb?%?ét&%%?n@lgaﬁi’eﬁ%saé%ﬁ%%éﬁ%ﬁ) isocyanurate.
30Preferably, the first base-4acrthe.second base 5a has water vapor permeability lower than that of

the first optical SP25383,Z WQ3Q layer 4.0r:the.segandaptical layerS.pespgetivah. For example,
when the first optical layer 4 is formed by using theenergy-raycurable resin, such as urethane acrylate,

the first base 4a s Preféai5t) torhed by Usify Besin Having BWARF-I8p5? pertidbility lower than
that of the first optieaklayer-4 arfd being transoissiveltd theenergysays suckrasgsolyethylene

terephthalate (PET). As.aesult, diffusion.of maisture.into the fransflective.layer 3 rom the incidence
surface 51 or the exit surface 52 can be reduced and 10 deterioration of ametal, etc. contained in the

transflective layef°3 cai B SipPrssiisencas difabillty Of The Ut JiliE 'Snbe improved.
Moreover, the watersapor, permeabiity of RETabhavingra thiekhéess ok 75cmmmeid ababt10 g/m2/day (40C,
90% RH). 15Preferahly, at leagtope qf the first apticgllayer 4, apd.the,seeond.optical layer S contains

a functional group having high polarity, and the content of such a functional group differs between the

first optical 1yer dribithe s&EBntPopticarfages SoMBRE frafeFaBIA Bothtiéfirst Optical layer 20 4 and
the second opticaptayern Sicartain aphesphesit, compeundz(fer example, phbsplorc ester), and the
content of the phosphoric compaound differs between.the.first apticgllayer 4. and the secondoptical

layers. The difference in the content of the phosphoric compound between the first optical layer 25 4
and the second optical REEF SIS Braf8Riig s crrioresimes, Meré preféablyTivéor more times, and
even more prefeeahbxten esdanote times. rgm thepvesrpoiat cigiving the opticakfim 1, the

5 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 thermosetiing resin and the energy-ray irradiation
resin, amerhed of adjusting the number of creoss~linking points
and the molecular structure of a cross-linking material can
20 he used. However, it ig preferable that the characteristic
requiredas the resinmaterial isnot impairedby the structural
change. For example, for some kinds of cross-linking agents,
rhelir elastic modulus increases, they becoms fragile, or they
shrink greatly at a temperature in the viecinity of the room
25  temperature so that the film is likely to curve or curl.
Accordingly, it is preferable that the kind of the
cress-linking agent is appropriately selected according to
the desgired charagteristic.
When the first optical layer 4 contalns a crystalline
30 polymer material as a main component, it is preferable that

the first optical layer 4 ccntains, as the main component,
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window memberl0, etc. a visually attractive design by using 30 at least one of the first optical layer 4
and the second optical layer 5, it is preferable that it has a characteristic of 5P25381741000 absorbing
light in a particular wavelength band within the visible range. A pigment dispersed in the resin may be
either an organic pigment or an inorganic pigment. In particular, an in6gfaHe3ighient intrinsically
having high resistance to 5 weather is preferable. Specific examples of the pigment include: inorganic
pigments including zircone gray (Co- and Ni-doped ZrS104), praseodymium yellow (Pr-doped arSiO4),

chrome-dayellow (Cr- an -dopedTiO2 or Cr- andW-don 102),. chr reen.(such as Cr ,
h dayellow (C ddeg 02 or C dW-doned Ti02). chrome green h as Cr203)

peacock blue 1G{(CE5RIIRICH203) Victdria green (Al Cr203), dééapnb!ue (Co00AI2038102),

vanadium-zirconiamp shae (Vedopat: ZeS104) CHOPGIPCSIRK (St dbped EaeSH028Si02),
manganese pink;(Np-dopedAl203) ; @nd. salmeneink (kesdomed: Zr8i4y): aaderganic pigments
including an azo-based pigment and a phthalocyanine 15 |cc):if_9‘smsentT Trcalpcﬁjileact%%llaryer) The
transflective laySFIPE SEmRTanEntis&ive Fatiétive layer Examples of the semitransmissive reflective
layer include a thin metalliciayora melalic 20raitddeliayeroétd. cohitalfing a sémtconductor material.

Judging fromthe \ieywpgint of antjreflection, tone gejustment,chemical wattabilitydmprovement, or
reliability improvement against environmental de,terio_gation, it islprefgrabr!}gL \Lc}){rmgdt%s a laminate in
which the abovetATEfIGTEd TefleQR PR et 75 s AtRinated on or under an oxide layer, a nitride layer,
an oxynitride layer, e dikezase iExamplesoidhe metdlliclayel withtathig b yeflettance with respect

to the visible regjqn and the infrared region include materials whase dmaingempenent is a single
component 30selecied from Au, Ag, Cu, Al, Ni, Cr, Ti, }:I?d, Co, Si,. Ta, W

10 interface shape 1s difficult to be maintained through the
manufacturing process.

When the firstoptical layer4 containsanon-crystalline
polymer materizl as a main component, it is preferable that
the first optical layer 4 contains, as a maln component, a

15 resin that hasg & melting peint higher than the highest
temperatuxeinthenmﬂufacturingprocess,andexhibitsasmall
decrease in the storage elastic modulus at the highest
temperature in the manufacturing process. If such a resin
ig used that has a melting point within the range of from the

20 room temperature of 25°C or higher to the highest temperature
ir the manufacturing process or lower and exhibits 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 is preferaple that the gsecond

30 opticallayerbsatisfiesanumerical valuerangeof thestorage

elastic modulus mentioned above and the temperature range of
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Mo, ‘andGe or an alloy containing two ormore components selected SB253817WO000 fromthose.
Further, Ag-basedmaterials, Cu-basedmaterials, Al -basedmaterials , Si-based materials , or Ge-based
materials are preferably used when taking utility into consideration. Moreover, materials such as Ti and
Nd are preferably added 5 to the metallic layer to suppress the corrosigrz6f:ttierwigtallic layer. Yet
moreover, examples of the metallic nitride layer include TiN, CrN, and NW. Though the film
thickness of the transflective layer can be set to a range of 2 nm or more and 40 nm or less for 10
example, the thickness is not limited thereto,as long as the film thickness ensures a semitransmissivity
in the visible regFohnaaﬁ%Iat'ﬁSe ﬁlé%rrl-siﬁifr%?gd%%b}?ori. The te_ "semitransmissivity" represents that the
transmittance in a wavelgagth sarfje ‘G800 1R G nidfe Bt 1000 hid briesstis*596<5 or more and

70% or less, prefgrably 10% granese andH0% rdess.more prefarably 15% ormere and 55% or less.
Moreover, the te.ma"transflective layer" represents a reflective layer of which transmittance in a
wavelength rang&'GF566 s 2508 185 1 Br mdréand76% or 16s& preferably “f0% or more and
20 60% or less, ardevensrorecpreferalplyfES% o nors ang 55% or leSs1Furmstishcof optical film)

Figs. SA and 5B are-crossssectionaladews; to-deserike,anexample ef the functign-eh.an optical film.
Herein, the 25 description is mfade in connectﬁionq,vyithﬂantexgm le in which thte ‘§hag§ of the structure is
a prism shape h&Ang BATAERiIAGL 16R SRGIEEF450""AS iflistrited B Fig BA. A portion of the light LI out

of the sunlight inewtent on the optical film 1 is directionally reflected toward the sky in the direction

For example, the first base 4a and the second base 5z
10 have transparency. Regarding the shape of the base, a film
shape is preferably adopted from the viewpoint of imparting
the flexibility to the optical £ilm 1, but the shape may not
be limited thereto. As the materisl of the first base 4z and
the second base Sa, 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), pelyimide (PI}, polyamide
{PA}, aramid, polyethylene (PE}, acrylic resin, poclyether
sulfone, polysulfone, polypropylene (PP}, diacetyl cellulose,
20 polyvinyl chloride, acryl resin (PMMA), polycarbonate {PC),
epoxXy resin, urea resin, urethans resin, and melamine resin,
atc. Howsver, it is neot particularly limited to these
materials. The thickness of the first base 4a and the second
base 5a is net especially limited, but it is preferably withir;
25  the range of 38 um 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 resin interposed between the first base
4a and the transflective layer 3 or betwsen the second base
30 5z and the transflective laver 3, asg described below, the

energy-ray curable resin can be cured by irradiated with the
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30 which is almost the same as the reversed direction of the incidence direction, and the remaining
portion of the light SP253817W000 L2 passes through the optical film 1. Moreover, as illustrated
in Fig. 55, the light which has incident on the optical film 1 and has been reflected from the surface of
the reflective layer in the transflective layer 5 3 is split into a componestbA:whicluis reflected toward
the sky and a component LB which is not reflected at a proportion depending on the incidence angle.
And, the component L5 that is not reflected toward the sky is reflected finally in a direction different
from the incidence direction after it is 10 totally reflected at an interface between the second optical

layer 4 and the &iFST9Y WhHehTPT Gesamsad thal ar Mclderice 45616 B the g itis A a refractive index
of the first opticakiayers4 i3 0, & rgfleetance of the transflective layer 3 is R; a ratio x 15 of a sky

reflection component LA 19 & otal incidenge companent isfenressiiectby dbe fllaying expression (1)
X = (sin (45 - a') + cos (45 - a')/tan (45 + a?))/(Sin (45 - a')cos (45 - a')) x R2 000(1) Herein, a = sin-2
(sin a/n). 20The peteBRtAFEEIRTREIT thE SRCTASARIGHt is Férdcied t6Rhe Sky tdtréades when the
percentage af the;eomporentBiActhatds nok reflested ¢osthresskydncfeasesa#ri efféctive way to

improve the percentage of the sky reflectionis fo deviss the shape.of ransflective Javer 3, i.e., the
shape of the e o TR
P energy-ray curable resin which is cured by light or an

glectronic beam, or thermosetting resinwhich is cured by heat
ig preferably used from the viewpoint of the ease of

18  manufacturing. Bs the energy-vay curable 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 1s mest
preferably uveed. 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 2. As the compound having

20 phosphoricacid, (meth)acrylatehavingphosphoricacidisused
for example, and preferably (meth)acrylic monomer or oligomer
that has phosphoric acid in a functional group can be used.
As the compound having succinice acid, (meth)acrylate having
succinicacidisused forexample, andpreferably (meta)acrylic

25  monomer or oligomer which has 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 functional group can be used.

30 The nltraviolet-ray curable resin composition contains,

for example, {(meth)ascrylate. Furthermore, the
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25 structure 4c in the first optical layer 4. For example, the shape of structure 4c 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 incidentbut & pesstale to increase the
ratio SP253817WO000 of the light which is reflected to the sky with respect to the light which is incident
from the top of a structural window member etc. Two shapes illustrated in Fig. 3C and Fig. 4 can more
increase a finally reflected component than the shape 5 illustrated in Fi%ES whichreflects light two

times (or three of Tho7d HES) DE¥£EEHE TriSHETRRIayePA TalsEiE e ifcitéhtlight only once as
illustrated in Fig.z6Aignhd Eigi62.ikzer exafiptes when:thetwotime edflectiopastuseddif the reflectance

of the transflectiye layer. 3 with respegt fo 10-a cerfain wavelength is assumed to be 80%, the sky
reflectance theoretically becomes 64%. However, when the light is reflected only once, the sky

reflectance becomes 86%= <=2y AiGEFETES AT LMD Sty a Fidie "I 36F the structure 4c
having a cylindrical shegie, ihe-ineidentright 15:Lyantl thetreflectedlight.L 1zirthe example illustrated

in Fig. 7, the transflective layer 3 is shaped such.that cylindricak bodies each extending in one direction
are one-dimensionally arrayed. Preferably the optical film 1 directionally reflects a portion of the light
L1, out of the (meth)acryliate, epoxy (meth}lacrylate, polyester
{methlacryiate, polyol (meth)acrylate, polyether
{meth)acrylate, and melamine (meth)acrylate. Herein, the
10 term Y {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, benzophencne
derivatives, acetophenone derivatives, anthraguinone
derivatives, etc. can be used alone or in combination. An
amount of the photopolymerization initiator mixed is
20 preferably 0.1% by mass or more and 10% by mass or less of
the gsolid content. If the amount is less 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 fto remain in a formed coating when an amount of light
emitted for the irradiation is insufficient.
Herein, the tarm "=m0lid content” implies all components
congtituting the hard-coat layer 12 after being cured.
Specifically, the solid content includes, for example, the
30  acrylate, the photopolymerization initiator, etc.

Preferakly, the resin has such a property that a
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20 light L incident on the incidence surface 31 at an incidence angle (0,40, inadirection (00, (0'Ekx 90)
‘andtransmits the remaining portion of the light L2. It is because the incident light L can be reflected in
the direction of the sky when sucha relation is satisfied. Herein, 0: an angle formed 25 by a
perpendicular line 11 perpendicular to the incidence surface 31 and thectreidentitight L or the reflected
light L. 4): an angle formed by a linear line 12 in the incidence surface 31 which is orthogonal to the
ridge line 13 of the cylindrical structure 4c, and a component of the incident light 30 L or the reflected
light Liprojected on the incidence surface 31. Moreover, the angle O that is rotated clockwise from the

SP293817W00CPHEHSEHARUTAPIRE | T& e 58 "o "Snd The an§ie o thafis rotated
counter-clockwise isidifinechas £-84. 4 heangle 1y that isiratated tlockwisdfrgm tHelinear line 12 is

defined as "+4", %;LCUQ? angle (1):that is yetated:counter-clackwisg Sis.dsfingd as:=4". [Apparatus for
manufacturing optical film] Fig, 8 is .a schematic diagram illustrating an _examgle of construction of
an apparatus forrﬁﬁ‘ﬁhfa%tﬁﬁﬁﬁﬂtﬂ%%ﬁﬁéﬁl fiftf Atcdiding tothe first Ebadintart 6fthe Present
invention. 1@ Asidlasteated iFig 3 cthe imanufactdrdngadpparatussinctudes sammateerolls 41 and 42, a
guide roll 43 , an gpplication deyce 45, and an irradiation device 46. The laminate rolls 41 and 42
are disposed to be able to nip an optical layer 9 provided with a transflective layer, 15 and the second

base 5a . Herein, the opti€al fs8y FErBRBER RNt thetrahsiedtive TRyer TR & 1558+ Bhtained by
depositing the transfieetiye layens ossthe principal surface of theotirst opticaldayersk In the optical

layer 9 provided with the transflective layer the, fitst base 4a;may he 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 firstSptical IR fs Ye5O8iteer RS exaiplé the frarfdifectiféTay@Y 3 is deposited on
one principal surface.et the firsk:eptical Hayer A rardthe dirst @25 basedavisformedion the other principal

surface. The guig ro&%}%ﬁ d%%%gd on %H@WP%}%@%” th%%g}wf@cégggg;apparatus so that

a band-like optical film | can be transported. The materials of the laminate rolls 41 and 42 and the
guide rolls 43 aréHotespeSiahy tiife 8HEF36' Ui 2PpiBpRately SelBttél ffomahetals such as
stainless, rubbersg anchihe slicones;efcnaceonding-teothe desired el agents.

15 The resin composition preferably further containg a
orogg-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 heatprocf 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 is greatly changed, theoptical
film 1 may become brittle go 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 dioxaneglyeol diacrylate, tricyclodecanedimethanol
diacrylate, tricyclodecanedimethancl dimethacrylate,
ethylene oxide-modified isocyanurate diacrylate, ethylene
oxide-modifisd iscoyanurate triacrylate, and
caprolactone-modified trislacryloxyethyl) isocyanurate.

30 Preferably, the first base 4a or the second bagse 5a has

water vapor permeability lower than that of the first optical
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SP253817W000 characteristic can be used. As the applicat ion device 45, for example , an
application means such as a coater can be used. As the coater, for example, one such as a gravure
‘device, a wire bar, and a mold can be 5 appropriately used in consideration of physical properties and
the like of the resin compos ition applied. The irradiation device 46 is & ppit:thatienits an ionizing ray
such as an electron beam, a ultraviolet ray, a visible light ray, or a gamma ray for example. In the
example illustrated, a UV lamp that emits 10 a ultraviolet ray is used as the irradiation device 46.
[Method of manufacturing optical film] Hereinbelow, an example of a method of manufacturing the

optical film accordigitc ¥ fifsFefbUdih e dfie prEEENTINVERTIOT Wil BeYdesthibed with reference
to Figs. 15 8 to kkaRart=0r allof thesfollowing-meanafactaying procestesiate preferaldy performed in a

roil-to-roll manney, ilustrated in.Fig,,.8,in cans ideration of.aroductivity Hlawever, a-process of

fabricating a metal mold iS’excluded therefrom. First, as illustrated in Fig. 9A., for example, a metal 20
mold having a céi¢&ve EivéR shar e 53me dSTHE SHApE BT e Stricitte ¢, " 6Fa metal mold
(replica) thathas:the rexgrsing-shape of the formeranetat mald 1S foented shropghcbyte processing,

laser processing, gy Ihe ke, Next, s ULslialenin ig. 98, he gopggvezgonuex.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. Ex&@nples of therapateiiiethoerinélide a ffethodWhich boursSaeRérgy-ray curable
resin in a mold, andsires the eesinby Hxadiation Dfan epergy mysa methodwhichdransfers a 30

shape lo a resin by applyigy eat.a0d pressure fodbeesin.and 3 meliod (giinate transfer method)
| NeaLaacae

which supplies a resin S §)§1 WO0OO film to a roll and transfers the shape of the mold to the resin
film by apphing Feae s hetrEaincfim &S atreStift; FREMARTGIStICE TaFer 4 RaVIiG théStructures 4c on
one principal surfage thereof isdfanmed assdlustrated- Figr 962 15 Motgovee, astillustrated in Fig. 9C,

the first optical layer,4 may, be, formed on the first base,4a, In 10is.case, for.example, the first base 4a

having a film shapé is supp‘fi%é]r??om a roll, an energy-ray curable resin’is coated over the base, the
base is brought infoFESntact withr et iriottse that 16 thie Shape et the F61d fetraridféired to the resin,
and an energy raysis emitted to the resin so that the resin can be cured. The resin preferably further

contains a gross-linking agent. It is because the Grosszlinking. agent Jpakes, the, fesin, heatproof without
greatly chancing the storage efastit modulus at the
and the second optical layer 5 contains a functional group
having high polarity, and the content of such a functional
group differs betwsen the first optical layer 4 and the second
optical layer 5. Morepreferably, boththe firstoptical layer
20 ¢4 and the second optical layer 5 contain a phosphoric compound
(for example, phosphoric sstex), and the content of the
chosphoric compound differs between the first optical layer
4 and the second optical layer 5. Thedifferenceinthe content
of the phogphoric compound between the first optical layer
25 4 and the second cptical layer S is prefsrably two or mors
times, more preferably five or more times, and even more
preferably ten or more Limes.
From the viewpcint of giving the optical £ilm 1, the
window member 10, etg. a visually attractive design by using
320 atleastonecﬁfthefirstopticallayer%&andth@secbndoptical

layer 5, it is preferable that it has a characteristic of
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15 room temperature. Next, the transflective 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 transflective
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 rag#éd 1ahacd spray coating
method. Among these deposition methods, one method is appropriately selected depending on the
shape or the like of the structure 4c. Next, an annealing 25 process 31 is performed on the

transflective layer, 3 as illustrated in.Figa. 105 if necessary.. The }gpgg@qﬂrygtq{imecggnealing process
is, for example, Wi ﬁ?ﬁ%lﬁlé%ﬂéé%}ﬁldﬁc oFaarb%)%/e and 250'eor below. Next, a resin 22 which is in an

uncured state is Coated30FEYEr the BrbweHeeerayers a8 MAFaed iReri§ S TOE AR energy-ray
curable resin, a thewnesetting resimobthen 5R263RLTWHDGlike: carrhepused asi the resin 22 for
example. An ultraviolet ray curable resin is preferably, used as the epergy-ray curable resin. Next, as
illustrated in Fig.aflﬁotﬁ% Secoriorbase g‘ﬁ%lc%seﬁfe:%%\ﬁ? t‘ﬁénrge%ﬁngs“o %hat a Igminate is formed.
Next, 5 as illeistratesst e Fig s 12 Fe thedanfinaté 1S pLiiin &P PESSSuUreE 38 4Rhite IRE™Tesin 22 is being

cured, for examplgcbysn energy:ray: 32 ghheat 3acbxaraples efthe eneargy cay inctude an electron
beam, an ultraviglet ra éivisibjg l)ight raf\y a(%?gmma ray, an electron beam, etc.,The ultraviolet ray is

| b
preferably 10 us&d Trom the Viewpoinf6 5?8 tion équipment, Preterably a cumilative exposure

dose is appropriatetyseltétead: ik considergtionzobthe-carag Eharanéristiroia $esif yellowing control

of the resin or the fase 1l.6l¢ The pressuraapplied t0)thedanainate s preferably within a range 15 of
0.01 MPa or more to 1 MPa or I§s{§. When it is Jess than Q.0 MPRa, g problem isbilalésed in traveling
the film. Ort the othe? HeiTd WHer it bxceeds T MPA. it is necessary to°lse a metallic roll as a nip roll,

and pressure norigniferhity 18 idpt to veeaiATcoidiprly BUERE pféssarets Brtigairable. 20 In this way,
as illustrated in Fig, 410, the sacand eptigal layer-bisformadon the tnsflactivlayer 3, and thus the
optical fiim 1 is obfained. Hereinhelow, 2.method of forming (e, 08063 m 4.Y..n:
pigmente including an azo-based pigment and a phthalocyanine
15  pigment.
(Transflective layer)
The transflective laver is a gemitransmissive
reflective layer. Examples of the semitransmissive
reflective laver include a thin metallic layer, a metallic
20 nitride layer, eto. containing a semiconductor material.
Judging fromthe viewpoint of antireflection, toneadjustment,
chemical wattability improvement, or reliability improvement
against environmeﬁtal deterioration, it is preferably formed
as a laminate in which the above-mentioned reflective layer
25 ig laminated on or under an oxide layer, 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
inelude materials whose main component is a single component
30 aelected from Au, Ag, CTu, AL, Ni, Cr, Ti, P4, Cc, 21, Ta, W,

Mo, andGeoranalloy containing twoormore components selected



using the manufacturing equipment illustrated in Fig. 8 will 25 be described in detail. First, the second
base 5a is supplied from a 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 under the application device 45, by the 30 applicatins tevic®ds. Next, the second
base 5a to which the ionizing ray curable resin 44 is applied is transported toward 5P253317W000 the
laminate rolls. On the other hand, the optical layer 9 provided with the transflective layer is supplied
from the opticall ersugg%pll(gg}iygstra edgbangaig;nr_apsl?ori,ed &owgrd etg% Iamiqatf rolls 41 and 42.
e

5Next, the transpc%rr?én(f second base PS%’, and the opt?éaelrl?i?/éf’g r})lrbv?g with the transflective layer are

nipped by the larhinatesrolisageaindl 42 $3 seehed WalEtiatsubhiés derrcearite? Beteen the second

base 5a, and the-optiak laven.9 praddeshwith the Hiansflective Jayer -sadhat the optical 10 layer 9
provided with the transflective layer is laminated 1tg% ds%cOnd basg P%a%‘fxt :Jatg &E?ptlcal layer 9

. . . hd . a : . -
provided with theMﬁﬁﬁosﬁ%létlv%a%yrerE]a?nﬁlé(fed “on theSecond base 5a is trangpor while it is brought

into contact With tivecbates Periphcral suface pbtiss taminate Yol 41 ahdthEsSHizing 15 ray curable

resin 44 is irradiqtggéyiﬁh the igpizingray fromthesside ineluging the-second:base,ea by the irradiation
unit 46, so that the ionizing ray curable resin 44 is cured. As a result, the second base 5a, and the
optical layer 9 proUidetffith the tFarsfi&&tive layer are affixed to each other with 20 the ionizing ray
curable resin 44 interpoSedutierebetiiden 40 thaetite optidet filrptHfaving'a desited length is

manufactured. Next, the manufagtured hapd-likeepticalfilm dqis wollegdbyawirding:yp roll

(notillustrated). As aresult, a master roll in which the,band-likg1 optical fi|r’(11 1 is wound 25 is obtained.
10° example, the thickness is not limited thereto as long as the

filwm thickness ensures a semitransmissivicy in the visible
region and the near-infrasred region. The term
"gemitransmissivity" represents that the transmittance in a
wavelength range of 500 nm or more and 1000 nm or less is 5%
15  or more and 70% or less, preferably 10% or more and €0% 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 106006
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. 54 and 5B are crogs-sectional views to describe
an example of the function of an optical film. Herein, the
2% description is made in connecticn with an example in which
the shapeof the structure isaprismshapehavinganinclination
angle of &45°. As illustrated in Fig. BA, a portion of the
light I, out of the sunlight incident on the optical film 1
is directicnally reflected toward the sky in the direction
20 which is almost the same as the reversed direction of the

incidence direction, and the remaining portion of the light
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When the process temperature during formation of the second optical layer is o tC, the cured first
optical layer 4 preferably has a storage elastic modulus of 3 x 10'7 Pa or more at (t - 20)0. 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 S22538171/1000 first base dazarid igt@risported along the
laminate roll 41 with the first base 4a interposed therebetween for example, the temperature that is
actually applied to the first optical layer 4 is about (t 20)C on an empirical basis. 5 Therefore, by
adjusting the storage elastictmodul St?‘f thce fjrls,cga@?tiicis\llﬁlia er 4 at (t- 20)C to 3 x 107 Pa or more, it is
possible to supp%ésgadge%%?ma}%féonu% the conicave-convex s iape of the interface in the optical layer
which is attributable to heatoracombihatiortobhedt Bhd presStire L 16 Théxtbrageélastic modulus of
the first optical laygr 4.aL:25G-is.preferably 3-x X09.Pa ordesss Asanrestite the optieal film becomes
flexible at the room temperature. AC%%?M%I‘}G the optical film 1. can be gncaqgrfagturgg by such a
roll-to-roll manuf&EfufiRg process Process femperature tis preferably 200 or below,
considering the heatresistancetof thecopticabinyer orike resinaised fefthevsase “Rowever, the
process temperature f.can beset10,200C,ax ahove whendthe-rasin with highaeat resistance is used.
20As described above, according tg the optical film 1 acco dingf;[o the first emboqlia(réent, since the

0

transflective layet®F FEfomfetF o tha ConcATE-E8ivex siftace of the et optical Tayer 4, it is possible to
block the sunlight éncluding thearsibledightdaywhilesuppresthing gidrd amdlieflection. 25 Moreover,

since the second,optical layer, 5encloses thesancaveconexsuface ot the first optical layer 4 on
which the transflective layer 3 is formed and thus the surface is referabl&gmoothegbout, the

transmissio’imdged betBmes Geary Vsl SRMBaRiIEAISRS Modifiations 3 the above-described

embodiment will Layer 4 and the air.

When it is assumed that an incidence angle of the light
iz v, a refractive index of the first optical layer 4 is n,

a reflectance of the transflective layer 3 is R; a ratio x

15 of a sky reflection component Ly to a total incidence component
is represented by the following expression (1).
% = {sin {45 - ') + cos (45 - a'}/tan 45 + a'))/{sin
(45 - o'} + com (45 - @')} x R2 see(])
Herein, o' = sin-® {(=gin a/n).
25 The percentage at which the incident light is reflected

to the sky decreases when the percentacge of the component L
that is not reflected to the gky increases. &n effective way
to improve the percentage of the sky reflection is to devise
the shape of transflective layer 3, i.e., the shape of the
25  structure 4c¢ in the first optical layer 4. For sxample, the
shape of structure 4¢ is preferably set to a lenticular shape
illustrated in Fig. 2C or a non-symmetric shape illustrated
in Fig. 4 to improve the percentage of the sky reflection.
8y using such z 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 pogsible to increase the ratioc
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SP253817W000 be described below. [First modification] Fig. 12A is across-sectional view
illustrating afirst modification of the first embodiment of the present invention. 5 As illustrated in Fig.
12A, an optical film 1 according to the first modification has an incidence surface Si having a
concave-convex shape. The concave-convex shape of the incidence sirface 54000
andtlleconcave-convexshapeofthe first optical layer 4 are formed to correspond to each other for 10
example. The position of the apex of a convex portion and the position of the bottom of the concave

portion are aligned with each other. The conc ve-c%Pvex srtlap%of the incidencF surface Si is

preferably gentl&-tHaIT thé FoncaVe: Corex Shape of the first Gptical layer 4-T5[Second modification]

Fig. 1214 is a cross-1settional viewsillostréting &rsacormdtvpdificationof tye firstembodiment of the

present inventiop. Asillustrated-in, Fig. 125 1 im the: optical film- L.aceergingstosthe sesond 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 tFAHSHERRERRRr3 id18imed fs ARM6EE LTS SaMe height as the position of the incidence
surface Si oftheifirst opticat dayerdg<2. yBecond Embodimerits> 2BFigs:<E3 (tor 18 itkestrate an example

of construction of strugtures formed.in.an opticalfiloy according 19.a-secard-embediment of the present
invention. Parts in the second embodiment that correspond to the parts in thegi%sggembodiment are

denotedby the safie féfEretit@ Sighe TREGeSnt dinbddtiiche » 728~ 54 a7

3. For example, when the two-time reflection is used, if
the reflectance of the trangflective layer 3 with respect to
10 acertain wavelength is asgumed to be 80%, the sky reflectance
theoretically beccmes 54%. 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 4c havinga cylindrical shape, the incident 1ight
15 L, and the reflected light L;. In the example illustrated
in Fig. 7, the transflective layer 3 is shaped such that
cylindrical bodies each extending in one direction are
one-dimensionally arrayed. Preferably the optical film 1
dirsctionally reflscts a portion of the light Ly, out of the
20 light T incident on the incidence surface S1 at an incidence
angle (6, §), inadirection (B0, -§) {0° <80 < 90°) and transmits
the remaining portion of the light L;. It is because the
incident light L c¢an be reflected in the direction of the sky
when such & relation is satigfied. Herein, B: an angle formed
25 by a perpendicular line 1, perpendicular to the incidence
surface 81 and the incident light L or the reflected light
I.. ¢: an angle formed by a linear line 1, in the incidence
surface 51 which is ortheogonal to the ridge line 1; of the
eylindrical structure 4c, and a component of the incident light

30 L or the reflected light Iy projectad on the incidence surface

S1. Moreover, the angle 8 that is rotated clockwise from the
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30 is different from the first embodiment in that structures 4c are two-dimensionally arranged on a
principal surface of a 5P253817WO000 first optical layer 4. Preferably, the two-dimensional
arrangement represents a two-dimensional arrangement in the most densely arrayed state. This is
because such an arrangement can improve directional reflectance. 54 #futtat€elih Figs. 13A to 13C,
cylindrical structures ( cylindrical bodies ) 4c are arrayed to be orthogonal to each other on a principal
surface of the first optical layer 4 for example. Specifically, first structures 4c arrayed in a first direction

and second structures 4¢ arrayed.in a second_10 direction,orthogonal to the first.direction are formed
to pass through SRS SUFfALE ot BATH oifier- Th%eé{yﬁﬁdr%al ’sﬁﬁ%tﬁrée A¢76 a convex portion or a

concave portionithatchas edcylindrieal-sRapiesirch ‘as aeprisarshape fSee Ffege B34} @nd a lenticular

shape (see Fig. 132.)., or afolyganal Ja.eylindrical shaps haying a:palygenal apax(for example,
pentagonal apex) (s'ee !:ig. 130) Moreover, bglltvvp-hdimen?signgll)é g}[}[l@éiggcwgc fructures 4c having a
shape such as &&phihcal®dlh &drEbmér Cibe shape; as dense as possible, on a principal surface
of the 20 first opticat4dyerd, adende array such as a cube dense array, a delta dense array, or a

hexagonal dense array may-he founegd: A.dense-squarg aspay is.angarray in which the structures 4c
each havmg a reCtangu&l?g?hEia g%da(fgékee).(maamglje ’d?%%%&%’siqfi%% rabing an example
of construction of an apparatus for manufacturing the optical
filmaccording tothe first embodiment of thepresent inventieon.
10 AsillustratedinFig. 8, themanufacturingapparatus includes
laminate rolls 4l and 42, aguide roll 43, anapplicationdevice
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 sacond base 5a. Herein, the optical layer 3 provided
with the transflective layer is a layer obtained by depositing
the transflective layer 3 onthe 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
30 of two principal surfaces, the one principal surface being
ocpposite 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
5%  hase 4a ig formed on the other principal surface. The guide
roll 42 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 gulde rolls 42 are not especially limited, and
30 one appropriately selected from metals such as stainless,

rubbers, and the siliccones, ete. according to the desiredroll
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bottom are arrayed in a dense square form, that is, a matrix 25 form (a grid form) , for example, as
illustrated in Figs. 14A to 140. 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 example, as illustrated in Figs.
15A to 15C. A delta dense array is an array in which the 30 structures=&¢ §fo¥ e¥é@ple, a corner cube
or a triangular pyramid) having a triangular bottom are arrayed in the most 3P253817WO000 densely
filled state, for example, as illustrated in Figs. 16A to 165.  The structures 4c are convexportions or

concaveportions each h%\@gﬁ {(C):r. gégnﬁleﬁsa@%qrner cube shape, a hemispherical 5 shape, a

hemielliptic sphecrlc?arlascﬁape, a prism shape, a cylindrical shape, a free curved surface shape, a
polygonal shape, aconisakshase lapelygenapyrentitl shafealithcaittPeonéSh4de, a paraboloid
shape, or the likg.The hettom efthe-structhres 4 has ok examplera esewarshape, an 10 elliptical
shape, or a polygonal shape such as a trigngular shape, a rectangu ar shape, @ hexagonal shape,
oranoctagonal shape’ &te. Pitchds T—L’vlué%da E’%l&? thé s‘%ﬁ&&?ég '4é%r_%ay be a%ep?%%y?)ately selected
according tosthe dtesired bptical prepértiescWhetea prinsipal by o theé StFESERFE4E s 15 inclined with

respect to a perpendicularling perpendiculardo-the incidence sarfage of the epticaldilm 1, the principal
axis of the structure 4c is preferably inclined, in at least one arrag\f/? direction a ocqgtwo-dimensional

array directions GFtHE StriiciifeS 2E, \Wihe R the” GRticAl fim T 1S Afixec

L as SOTTOn

ixed 1o 20 the window memberplaced
to be almost perpesdicalary te the grourd, tie prividipal labds ofthe. shtictiure @ is Preferably inclined
from the perpendigplar ling so as to-face.algwer:pedion {ground side)#f thewindew member.

10 a ultraviolet ray is used as the irradiation device 46.

[Method of manufacturing optical £ilm]

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

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

First, as illustrated in Fig. 8A, for example, a metal

20 mold having a concave-convex shape the same as the shape of
the structure 4c¢, 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. UNext, as
iilustrated in Fig. 9B, the concave-convex shape of the metal

28 mold is transferred to a film-shaped resin material, for
example, by a melt extrusion process, a rransfer method, stc.
Examples of the transfer method include a method which pours
an energy-ray curable resin in a meld, 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 aresin
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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 to
face down. As for solar rays, the light is 30 difficult to be incident deepsirsidé YReEtfuctures because it
is obliquely incident on the film, so that the shape of SP253817WWO the structures on the incidence
side is important. That is, when the R of a ridge line portion is large, the retroflector light decreases.

Accordingly, in such a case, inclining the ructyre to.face up the sky gan syppress.the phenomenon.
Moreover, althoufglﬁﬂfhtéj raetrrgégﬂaé% ion %%ﬁsggér %cﬁi%&gdpwith a corner cube body by reflecting the light

from the reflectivid surfatetres ithes5uta périorestthé light leARsinTdiFactions Gther than the
direction of the retrareflection oveyiwa times-afeflectionsuddargecamaunt-atthiseakage 10 light can

be returned in the direction of the sk)% by inclinin%t@ﬁlcorperggdbei}lo ﬁ%e_‘ the ground side. In this way,

it can be inclined't5 1358 in&ry direction depending on the shape and purpose. <3. Third

embodiment> 15Fig. 17&ds@ erosssectionargiestiltstisting an E@rhpié oPEdAsttlction of an opt ical

film according tolg};gi,_rd@g;tgpqijg@g&%ﬁ@@r@ﬁ@% inventigrelnthethirdernhediment, the same parts
as those in the first embodiment are ,der?:o}ged by tq%ggmear%&hefens e signs %QS‘ E;r_lg;;egescription thereof
is 20 not duplicatéd. FHE®MiTA SRTboUIRERtIE ditferant from the first embodiment in that it includes a
plurality of transftective layéts 3ineliredwitte respeebis arecidehcesGfFacE ¥h Wiich light is incident,

in an optical layer 2. the transflective layars:3 being arrayeddnparnallelwith each 25-other. Fig.
1713 is a perspective view iIIustratin? an example of cgrgstq: ctiggo%l stggl%}%rgﬁsﬂilg an optical film
according thhe thftd SHRBSdImMENTSF the pregent mvention. Structures ¢ are convex portions having a
triangular prism shape=36mextentling infeneddifectiontand tHeseTslindrrdalSraefiies 4c are

One-dimensiona'%é%x%g-F&&f@%@@ﬁ@tm@m&%&ﬁmgJJW@@@&mﬂﬁg 4gahich is perpendicular
to the extending direction of the structure 4¢ has , for exam dttri%régular shape. A

transflective layet 348 F6AAF IR aATREed S e st the o l%(%%?%%%%?aaﬁ Acute angle, using a
thin film formation:miethodbwatihcdirectivity Sucht s atdepositork Atdthawa Sputtérikf®method, etc.
15 room temperature.
Next, the transflective 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 methed, a
20 deposition method, a CVD {Chemical Vapor Depcsiticn) method,
a dip coating method, & mcld coating method, a wet coating
method, and a spray coating method. Among these deposition
methods, one method is appropriately selacted depending on
rhe shape or the like 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
oy akove and 250° or below.
Next, a resin 22 which is in an uncured state is coated
36 over the transflective layer 3 as illustrated in Fig. 10C.

An energy-ray curable resin, a thermosetting resin, oY the
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According to the third embodiment, the plurality of transflective layers 3 is arrayed in parallel with each
other in an optical layer S. As a result, the number of reflections 10 caused by the transflective layer 3
can be reduced compared to the case where the structures 4c having a corner cube shape or a prism
shape are formed. Therefore, reflectance can be increased, and light &B&éfgstion@f the transflective
layer 3 can be reduced. 15<4. Fourth embodiment> A fourth embodiment is different from the first
embodiment inthat aportion of incident light is directionally reflected and a portion of the remainder of
the light is scattered. Anopticalfilml includes aligh ttering body 2Q that scatters the incident light.
For example, thié%&%t‘fgﬁnﬁgeb%g&rfy iS Sdi%%%§§§ %1% a%t%g%srt %ﬁ%ﬂ%%%ﬁor% %r%%bagﬁOa? Esigrface of an optical
layer 2, inside thezopticed fayere2 iarids etieas alirarsifettive foyer S andeh 6 'opticat layer 2.
Preferably, the light sgattering bady;is:dispesed:at at2% leaskonalocation ameng on the surface of a
first optical layer 4, in the first optical layer 514, an: ,_beéw en }g% ggaggf%egt&\é%lavgg }gtand the first optical
layer 4. When th& optiat (it *f is"SfixEd to a SUpport, such as a window member efc., it is applied to
any of the ingloorsidé land the SDigufdeoriSide tYhamine opticah fitmc apfigedis-the outdoor side,
the light scattering hedy that.scatters: hght is. 9R253817 W0R0-prsferably-dispesed.anly between the

tra.nsflective layer 3, and the support, such as the V\g:ingggv gneemberkgtc..lg Ci:sigggagge the directional
reflection properfyi5 b5t WhiRthe fight SE&TRITHY B6dy exists betwéen the transflective layer 3 and 5
the incidence surfacer Moresver avhén the optical fith 4 18 affixed tethe imdodesies the light

scattering body is preferahly disposed between an.exitsurfaseavhieh is;3 surtacg-opposite to the
surface to which the optical film 1 is affixed, and the transflective Iaxer 3. 10I?f|ié:L Jbe‘ is a
cross-sectiofal VISRAIIISRFAENG SR TohstrO i BXaRTpIE 8 i optical film T according to the fourth
embodiment of the preseat inventipns issilldstrated indFigerd6Rar cihe fiesteoptidalfayer 4 contains a

resin and fine paticlesL1..The fine particles 11 have a.tefactive 15jndex-different from that of the
resin that is a main component of the first optical layer 4. For example, at least one kind among

organic fine parti¥fes: AR IAGTHARTE fine partfeIds Thn B (6d 25 the fine Particles 1. Moreover,
hollow fine particles may begisedtas thelfinespartictesitlpEeianpiey of 20 the firreparticlesll include

silica; inorgapic f jpe particles .sugh,as aluming;.osorganic fing.particles, such as.styrene, acryl ,
copolymers of those. Especially it is preferable to use the sililc_a finehpa:tfrt,itl:les. I;irg.t%SB Is a
cross-sectional view it frathg o _eBrd caused in traveling the film. =

other hand, when it exceeds 1 MPa, 1t 1s necegsary Lo use a

metallic roll as a nip roll, and pregsure nonuniformity is

apt to occur. Accordingly, such a pressure is undegirable.

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 obtained.

Hersinbelow, a method of forming the optical f£ilm 1 by

using the manufacturing equipment iliustrated in Fig. 8 will

25 be described in detail. First, the second base 5a is supplied

from a base supply roll (not illustrated), and the second base

53 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 under the application device 45, by the

30  application device 45. WNext, the second base 5a to which the

ionizing ray curable resin 44 is applied is transported toward
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25 construction example of the optical film 1 according to the fourth embodiment of the present
invention. The optical film 1 further includes an optical diffusion layer 12 on the surface of the first
optical layer 4 as illustrated in Fig. 16B. For example, the optical diffusion layer 12 contains a resin and
30 fine patrticles . Those that are the same as in the first example can $&2aséda fife fine particles.
SP253817W000 Fig. 180 is a cross-sectional view illustrating a third construction example of the
optical film 1 according to the fourth embodiment of the present invention. As illustrated in Fig. 180, the

opt@cal film 1 furthheg iPcrLlid%s an C(:))Pi[icfal % 1gigH§ior%}l%egl%§ dtaetr’vk\é%egp% E%Sfi_%c 'é\ée g,ayer. 3 and a first
optical layer 4. The opaflcazf diftusion T’ayer 12 con%alns, for example, a resin and fine particles. Those
that are the sameras idtherfirst exampleTai Beused &¥/tie fifesparicies. Acedrilittg to the fourth
embodiment, a peition,efithe:1Q.ingident light.is- directienally aeflected s and:asportien of the remainder
of the light can be scattered. Therefotre, wq?n tgz opticglfilm 1 is clouded, a visually attractive design
can be given to & 8ptical filrm™ 25 Rifty embodiments 15Fig. 19 is a cross - sectional view

illustrating aB example sEsonsthvctionoirarT opliceg fitiraeedrd ity terlfiftrerRbddinent of the present

invention. The fifth.embodimentisdifferentfrom ihe first emrhodiment ifdhat gpselfo¢leaning layer 51
which exhibits a cleaning effect is further proyided 20 SoLrJC%n(_ﬂe}(}?ﬂosg,d Ssurface which is opposite to a
surf ace to be affiREd 0 AR Hdhérend amiony an incidence surface Siand an exit surface S2 of

anopticalfilml. Theselcleaningleser Shoowams forexamplerd photeeatayst. ‘PaEExample, TiO2 can
be used as the phatosatalyst, 25Asidescrbeeiaboveangpticab filanids:chasaetesized in that it is
transflective Wit!’] respect to incident light. When the aptical, fiIm_I’L is qsgg (}Utd&(gé rina (_jirty room
where a lotSf din&6&ts’ IS Sehtered Wik 15 #e %ﬁﬁcaf&ﬁreerma%rthe stirface of (t%ﬁe optical film 1 so
that 30 transmissivityrandseflectivity arsslostiTteretbre cbfel safatevsithe bpticatfifin 1 is preferably
optically with the transflective layer laminated on the second base 5a
ig transported while it is brought inte contact with the cuter
peripheral surface of the laminate roll 41, and the ionizing
15 ray curable resin 44 is irvradiated with the ionizing ray from
the side including the second base 5a by the irradiation unit
46, so that the ionizing ray curable resin 44 is cured. As
a result, the second base %a, and the optical laver 2 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
menufactured. Next, the manufactured band-like optical film
lisrelledbyawinding-uproll (not illustrated;. As aresult,
a master roll in which the band-like optical £ilm 1 is wound
25 1g obtained.

When the process temperature during formation of the
second optical layer is set to t°C, the cured first optical
layer 4 preferably has a storage elastic modulus of 3 x 107
Pa or more at (L - 203°C. Here, the procsasg temperature t

30 represents, for example, aheating temperature of the laminate

roll 41. Since the first optical layer 4 is disposed on the
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5P253817WO000 transparent at all times. Therefore, it is preferable that the surface is superior in the
water-repellent or hydrophilic property and the surface automatically develops the self -cleaning effect.
5According to the fifth embodiment, since the optical f ilm 1 includes the self -cleaning layer 51, the
water-repellent property, the hydrophilic property, or the like can be inj¥aideditdhe incidence surface.
Therefore, it is possible to suppress dirt or the like from adhering to the incidence surface 10 and to
suppress degradation of the directional reflection characteristic. <6. Sixth embodiment> The first

embodiment hag been descrihed abave . bYWy A sxample. hconastinnL il fhe,case of applying
the present 15 invention to a window member or the like. However, the application of the present

invention is not lirited ¢ stickeanceraniple Bt TRETH SEHTIRVERNIBACARDEEIPIIEY to various interior
members or exterigrmembers.besides the windewrmemper Mareaver tthespresentinvention is

applicable not only to 20 fi,xedl%disposed in(tJ g_igroannd gxé%riqrrgngmbgjg,isuch as walls and roofs, but
also to a device WHITh thote<mtsfior ménfbers of exterior members to adjust an amount of the

transmitted and/Brerefiéetad senlightddpseading orechaagesinsdmpincoitfe stinfight which are

caused with the shift of seasons and.25 the:elapse gbtimecete; andywhighsamsaken the adjusted
amount of light in an indoor,%ﬁace, etc. In thg ié(%%lembgdrilmgpgﬁoengoenxaqug_l%cgf\;seuxch a device is
%61%%‘1%’&6%% ewce’?ﬁﬁna de\7ic“er) capaﬁe of aéﬁustlng an amount of

described in coriedfioFith ble o
incident light whidheisstebetileckets304neaisolal sharfing PheAfy@ gidys inéleiding a plurality of solar

shading members by;changing an apgle of the splanshading mesher3R25381L2W 000 group.

Fig. 20 is a perspective view iIIustratinf an ,examCB‘I‘ﬁ of cans trugtiorn ofO atQIg]ﬁq q%vigg according to the
sixth embolifment of thé Pretertinvention. As iildstrated in Fig. 520, 4 blind device as a solar shading
device includes a heagishox203ra stattioup (soldr Bhadingmembargroupy 202 inélading a plurality of

slats (blades) 2Q2a.;and a:heton rath20%Ehe head box-203 is dispesed ahave the slat group 202

including the plurality of slats 202a. Ladder cords 206 ancL)eIevatiotn A
Accdrdingly, the optical film 1 can be msnufactured by such

a roli-to-~roll manufacturing proceses.

15 The process temperature t is preferably 200°C or below,
considering the heat resistance of the optical layer or the
regin used for the base. However, the process Cemperature
t can be set to 200°C or above when the resin with high heat
registance 1s used.

20 As described above, according to the optical film 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 wnich
the transfilective laver 3 ig formed and thus the surface is
preferably smoothed out, the transmissicn ilmage becomes
clearly visible.

30 «Modificaticns>

Modifications of the above-described embodiment will
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10 cords 205 extend downward from the head box 203, and the bottom rail 204 is 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 statesFigter;thethead box 203 is
provided with an operation unit (not illustrated), such as a rod, for adjusting an angle of the slat group
202 including the plurality of slats 202a. The head box 203 serves as a driving unit which rotates 20
the slat group 202 includin thekplurality of slats 202a in accordance with operation of the operation
unit, such as a r88, thaR 3ajus‘?|¢nod‘rthe amount of light taken into an indoor space. Further, the head
box 203 also functions &sia grivimeg Lihitcédlévation unit) which moves the slat group 202 up and 25

down, as appropriate, ip accqrdance withopetationof an-operation ¢k such asthe elevation cord
207. Fig. 21A is a cross-sectional view jllustrating a first caonstruction examgéen gf the slat. As illustrated
in Fig. 21A, the S8t Y05 HAIG865 & Base ST ARd an Optical 1. The 30 optical film 1 is preferably
disposed onsonesef twouptineipad sinfades ofthe basexXitathefohw principaiSurfaée being

SP253817W000.positioned.qnsths side including.anncidence surface an which-gxiraneous light is
incident when the slat group 202 is in a closed state (for examgle, ig_lis on the %ige facing a window

member) . The Gt fitAT 2RI & Hse ST are Sifixed 10 s Back Bltverwith an affixing layer, such
as a bonding layetgrcan adhesitrlageruintensoset-betweenttirert:ape offhkepiises211 can be formed
in the shape of, for.example, a,sheet, 2 film,0f a plaig-Glass.desin matgrialpapesycloth, etc. can be

used as a material of the base 211. In 10 consideration of the case of taking visible light into a
predetermih8d ifdGBP Space” HFrESH MHABHAT HainGRFANSpafe A& IS Hrefrably u&ed. The glass, the
resin, the paper,mardsthe; eloth used-heremnay be the sameas thatigeneratyalsed d ordinary roll

Screens'The(Jpggehﬂggc%¢g%%kp?reThe concave-convex shape of the incidence

surface 81 is preferably gentler than the concave-convex shape
of the first optical laver 4.
15 [Second modification]
Fig. 12B is a crogs-sectional view illustrating a second
modification of the first embodiment of the pregent inventicon.
Az illustrated in Fig. 128, 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
iz almest the same height as the position of the incidence
surface 81 of the first optical laver 4.
<2. .Second embodiments
z25 Figs. 13 to 16 illustrate an example of construction
of structures formed in an optical film accerding to a second
emhodiment of the present invention. Parts in the second
embodiment that correspond to theparts inthe first embodiment
are denotedby the same reference signs. The secondembodiment
30 ig different from the first embodiment in that structures 4c

are two-dimensicnally arranged on a principal surface of a
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15 may be one type or a combination of two or more types of the optical flms 1 according to the
above-described first to fifth embodiments. Fig. 215 is a cross-sectional view illustrating a second
construction example of the slat. As illustrated in Fig. 213, 20 the second construction example uses
an optical film 1 as a slat 202a. It is preferable that the optical film 1 camrdes supported by ladder cords
205, and has the rigidity of extent that its shape can be maintained in a supported state. <7. Seventh
embodiment> 25A seventh embodiment will be described in connection with a roll screen device which

is another example of the solar shading devige capa @ of(?]q'usctincg_gn amount (?Lf incident light rays,
which is to be bl6&k&d B%%S‘Farys éc’;d"lgng'megnr"l%“é#%% \X/fr) mlgE orwunw%ﬁngﬁsgl%%asolar shading
member. 30Fig. 22&iserperspective SAaw flUstratiatars eXamiphe 61 edfistitici&n dfthe roll screen

device according,tQ thg. $R253817\WQQ0 savanth embodimest of the preseat invention. As illustrated
in Fig. 22A, a roll screen device 301 seLving as the solgrlshgd%'rﬂgcd%\ggg includes a screen 302, a head
box 303, and a Core EmBer 364 THE Fead box 30378 constiucted to énable 5 the screen 302 to rise
and fall in accordance with:dpersitior: efairopeéastion Hhit suchCas & ébaliy 205- The head box 303

includes therein g.winding.shafl 10 vindup anpd wind off the.seraam anskan-endsehthe screen 302 is
coupled to the winding shaft. Moreover, the core member_3 4ei§ coupled fo t?elother 10 end of the

screen 302. The $cF8&H 30 RRIDING HHe SHAPS Df the Scredn 302 is hot specially limited, but is
preferably selected i ageordance Syit iie sHdpe Gl window mrember2etetedwhich the roll screen

device 301 is applied-Eqr:example, atectangular shape nay be selosted:  scRigh22B is a
cross-sectional view taken along line F-B illustratedinFig. 22A. As illu%trate inFig. 22F, the screen 302

preferably intludeE e has& S EREthE dptical fift £ and s the Tlexibiity - THe optical film 1 is

preferably disposedenione ef.tiwoprirtcipal shrferes of-thebase:2141y P0the onk principal surface

being positioned anheside ncluin.afjasidence suriace il garneausilight is incident (for
er).

example, on the side facing the window member). The optical film 1 and the base 311 are affixed to

each other with 2R afXKCHEFE? Such HPE BORAIARG Ayer'srai a8Resisr 25 Tayér ihterposed between
them. The consteuctien dithéescreen=3624s hotdinfited to3the. exantpledndthe optical film 1 may be

used itself g5 the.serean 302. .1, The base 311 can beformed in the shaps.gldor example, a sheet,
a film, or a plate. Glass, resin material, paper,
pentagonal apex) {see Fig. 13C).

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

29 firvstoptical layer 4, adensearray such as a cube dense array,
a delta dense array, or a hexagonal dense arzay may ke formed.
A dense sgquare array 1s an array in which the structures 4c¢
eachhaving a rectangular-shaped (for example, sguare-shaped)
pottem are arraved in a dense sguare form, that is, a mabrix
25  form {a orid form), for example, as illustrated in Figs. 144
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 example, as illustrated in Figs.
15A to 15C. A delta dense arvay ig an array in which the
20 structures 4c (for example, a corner cube or a triangular

pyramid) having a triangular bottom are arrayed in the most
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30 cloth, etc. can be used as a material of the base 311. In consideration of the case of taking visible
light into a SP253817WO000 predetermined indoor space, for example, a resin material having
transparency is preferably used . The glass , the resin, the paper, or the cloth used here may be the
same as that generally used in ordinary roll screens. The optical film 5:2ased higtedmay be one type or
a combination of two or more types of the optical films 1 according to the above-described first to fifth
embodiments. <8. Eighth embodiment> An eighth embodiment will be described, byway an example ,

10 in connection with the case of ap lying the prese t invention to a fil;ging gfrgrﬁxample, an interior or

exterior member) TREF ifcliides an"optical body provided with a day-lighting portion, the optical body
having directiondlsfeflectici® performance. 15Fig. 23A is a perspective view illustrating an example of

construction of the fitting.agcarding @ the: eighth-embediment of-the-presant-inveation. As illustrated in
Fig. 23A, afitting 401 is constructed to include an optical boS o 40 qggo}slgdiig_al day-lighting
portion 404. Spedifically’ 2P thaFittitg Ho1SindI G55 The Optical bodya02 and a framé member 403 that
is disposed &t a petipheral portiehldfthecoptital-body 402-Fheopticabedy o2 i fixedly held by the

frame member 403 ; byt the opticalbody402. canbe-remaved df flagessary iy disassembling the frame
member 403. Though one example 25 of the fitting 401 is a Sh j;lgggger-made slidi{gg door), the

present inventiors 16 ot AfitBH T RIS E5pIR SR BXEMBIE- The present ivention can be applied to
various types of fittirgsithat inelude arday-lighthmpportiont e 11kEig, Z8B ko4 ervssisectional view

illustrating an 30,gxample of cnstuction of the epticahkody. As.ilustiatesin £jga23, an optical body
402 includes a base 411 and an SP253817W000

10 elliptical shape, or & polygonal shape such as a triangular
shape, a rectangular shape, a hexagonal shape, or an octagonal
shape, etc. Pitches Pl and P2 of the structures 4c may be
appropriately selected according te the desired optical
properties. When a principal axis of the structure 4c is

15 indlined with respect to a perpendicular line perpendicular
to the incidence surface of the optical film I, the principal
axis of the structure d4c iz preferably inclined in at least
one array dirsction among two-dimensional array directions
of the structures 4c. When the optical 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.

Wwhen the structure 4c has a corner cube shape and a ridge

25 line R is large, it is preferable that the principal axis of
rhe styucture 4c ig 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 to face dewn. As 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



optical film 1. The optical film 1 is disposed on one of two principal surfaces of the base 411, the one
principal surface being positioned on the side including an incidence surface on which extraneous light
is incident (for example, on the 5 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 layet ot % adfiesion layer,
interposedbetween them. The construction of the Shoji (paper-made sliding door) 402 is not limited to
the example and the optical film 1 may 10 be used itself as the optical body 402. The base 411 is,
for example, a sheet, a film, or a substrate that hasflexibility, Glass..resinmaterial, paper material, cloth
material, etc. cari be Used a8 a sm%?e?fg? of the base ﬁ%lrl]%énmgi%%ﬁgh o] thae% ciags'e of taking the 15
visible light into &’predéterinivied spaee, lSuthRErandAddor 3pate, A Fesh Frate?tfa WRith transparency is

preferably used. The glassr-thedesintmaterakihe papersmaterials and she clathymaterial used here

may be the same as tr%qt_(%egg@l%gsgd as gpé'cal (pé)rgigg in Jpergjanr efittikrllgnsc_).m Tpenoptical film 20 1
used here may be bhe type or a &Smbihation of tvo or mo]?gtypes of the optlca8I films 1 according to

the above-déscribed:firstto filthrembodinents fEeimplésFHereinbelawh e pfesErt invention will be

described 25 in detail iR conpection with-Exasmplas; but the-presentipvention is-potdmited to the
following Examples. In.the following Ex%maples %qd Corpp&{gtixfe I%)gar;na%ll S, a film thickness of a
transflective layeFWARIT hEd 5&en f8Ffed 6n 4 COnCave-convex sur4ce of a first optical layer was 30
measured in the doHewing:wayt First-aaroplicalfiin waseut Withean FIBgRGeEsEd $8n

SP253817W000 RBeam)machine so thatacross seation-is-expasadoNext dhe grags section of this
optical film was qbserved b% a TEM (Transmission Electron i&ggsﬂqgg% and.a film thickness in a
S

direction pérpenditiitar B arriraiNad SUrthce 6f A sttctire B was measured ata center portion of the
inclined surface ohthecstrgeturee<T his facastrenent:was répeatédly perfoaned at<k® locations which

were selected rapdomly; withinthe: same sample; the values of themeasurements were simply

averaged (that is, arithmetically averaged) to produce a mean film
and purpose.

«3. Third embodiment:

15 Fig. 17A is a cross-sectional view illustrating an
example of constructioncof anoptical £filmaccording toa third
embodiment of the present invention. Inthe thirdembodiment,
the same parts as those 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
rransflective layers 3 inclined with respect to an incidence
surface, on which light is incident, in an optical layer 2,
the rransflective layers 3 being arrayed inparallel witheach .

25  other.

Fig. 178 is a perspective view 1llustraring an example
of construction of structures in an optical film acceording
to the third embodiment of the presant inventicon. Structures
4c are convex portions having a triangular prism shape

30  extending in one direction, and these cylindrical structures

4c are one-dimensicnally arrayed. A cross ssction of the
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10 thickness, and this mean film thickness is used as a film thickness of the transflective layer.
(Example 1) First, a Ni-P-made mold roll that has minute V-shaped grooves illustrated in Figs. 24A
and 243 was made by cutting 15 work using abite . Next, urethane acrylate ( trade name : ARONIX,
manufactured by Toagosei Co., Ltd., a post-cure refractive index: 1.533)sas caated over a PET film
(trade name: A4300, manufactured by Toyobo Co., Ltd) having a thickness of 75 pl. The urethane
acrylate was irradiated with UV-light from the 20 side including the PET filmwhile a combination of the
urethane acrylate and the PET film is in tight contact with the mold, so, that the urethane acrylate was

cured. Next, a laRiinAte GFHE HESinTdyer OhanTed 4 resultarthe Clring of thé tféthane acrylate
and the PET filmowas peetedt off-fromithe, 2o Nesmdde aoldhAsaagésdltra resinikyer (hereinafter, a

shaped resin laygr) to whigh prisny shapes had.been. transterred.were fonned.aa the PET film. Next, a

transflective layer Presented in Table 1 was deposited on a surface, on which prism shapes hadbeen
formedusingtherfiéld: FsittF 4 Sptitertightéthdd: A 81B)afget Aabhg a-compadition of AlTi = 98.5
ac/1.5 at% was useddar the-hlimdepositioh-etanAlT} layer sepvitgp SP253817WO0060 as the
transflective layer. ep utl%lgﬁ,@ rggi&ggmg@g’gion having the following mixing ratio was coated over the
transflective layer , a PET filni (trade name: A4300, manufactured by Toyobo Co., Ltd.) having a 5

thickness of 75 wu was }i66rtedIhefesheahl Bib BB Hurgetfolit After tHat the resultant
structure is irradigted ayith d4V¥-hght gerthat thearesiywascused 1 Ash vestlidhe resiaxcomposition

between the smaoth PET. film and the trangflective Jayer was, cifed, setbaitheresinlayer (hereinafter,

referred 10 to as%ln%?og?ng resin layer) was formed. As a result, an optical film of Example 1 which
was intendéd to BavsttaiRsd-wad bitsned CEENMBEERdinG Bt RSIHCCOMbSIBR: BTethane acrylate 99
parts by mass 15(trade pameARONK: mantiacturedby Foagesei e kithe postseure refractive
index: 1.533)

or a prism ghape are formed. Therefore, reflectance can be
increased, and light absorption of thes transflective layer
3 can be reduced.

15 <4, Fourth ewmbodiment:

A Fourth embodiment is different from the first
embodiment inthat aportion of incident light isdirecticonally
refliacred and a portion of the remainder of the light is
scattered. Anoptical film 1 includes a light scattering body

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 laver 2, inside the optical layer
2, and between =z transflective layer 3 and the optical 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
tranzflective laver 2 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 outdoorside. Whentheoptical filml isaffixedtotheourdoor

gide, the light scattering body that scatters light is
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2-acryloyloxy ethyl acid phosphatel parts by mass (Tight acrylate P-1A, manufactured by
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. 25A and 253 was used.325(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 %tical filrr;_“g:)g1 I(E%amgle 4 was %t%iggdsj@ a similgrl%%%5§817wooo manner

r L A § 1 = L
to Example 3 ex%e% r&? a‘transiective [ayyer SFe%taeente in Table 1 was used.’A GAZO layer was

deposited using @B Chsuiseapiittering methot TR WRIEA AP 8xidetarget hadik§& ¢dtmposition of
Oa%?eﬁéﬁlzogéz?%(e; rﬁ%@ﬁé&ﬁbit%ﬁ%&%ﬁ;% ;ir\gp@rlﬂ%dsamslogﬁfmf@@mgas was used as a
Ehample 3 oxcaB BiatA HahERBA i Ter prESeoa s TabTe iis e, o orample & - An
optical film of Example6idescebtainttn a Birnkal riannbetoEraprple3 eféept that a transflective
layer presented yy fahlg %W%%HS@%G%MM!@JM@ light scattering body is
preferably disposed between an exit surface which is a surface
opposite to the surface to which the optical £ilm 1l is affixed,
and the transflective laver 3.
10 Fig. 18A is a cross-sectional view illustrating a first
construction example of an optical film 1 according to the
fourth embodiment of the present invention. As illiustrated
in FPig. 18K, the first optical layer 4 containg a resin and
fine particles 11. The fine particles 11 have a refractive
15 index diffsrent fromthat of the resin that ig a main component
of the first optical layer 4. For example, at least one kind
among organic fine particles and inorganic fine particles can
be used as the fine particles 11l. Moreover, hollow fine
particles may be used as the fine particles 11. Examples of
20 thefineparticlesiiincliudesilica; inorganicfineparticles,
such as alumina; or organic fine particles, such as styrene,
acryl, copolymers of those. Especially it is preferable to
uge the silica fine particles.
Fig. 18B is s cross-secticnal view illustrating a second
25 construction example of the coptical film 1 acceording to the
fourth embodiment of the present invention. The optical film
1 further includes anoptical diffusion layer 12 on the suriacs
of the firet cptical laver 4 as 1llustrated in Fig. 18B. For
example, the optical diffusion layer 12 contains a resin and

3¢ fineparticles. Thosethatarethesameasinthe first example

can be used as the fine particles.



15An optical film of Example 7 was obtained in a similar manner to Example 3 except that a
transflective layer presented in Table 1 was formed. An alloy target having a composition of Ag/Nd/Cu
= 99.0 at%/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 sinil2# 3xanhriértd Example 3 except
that a resin (trade name: ARONIX, manufactured by Toagosei Co., Ltd) having a post-cure refractive
index of 1 542 was used for an upper layer (enclosing 25 resin layer), and a difference in refractive
index between a resin of an upper layer and a resin of.a I%v“(;:-ri BX%rtVl\»’Q?iset 10,0.009. (Example 9)

. . S-8edLlor 2 .
An optical film of Examglleg 9 Was obtained in a similar éc‘)f manner to Examnpgfe 5 except that a resin

(trade name: ARONXrirgnatacttred sy Toagesey Coz Ltd} Havingca posticure® $P25381714000

refractive index @f,1,540was dised,as.a matesial of-an upperdayer (enclosinseesindayer), and a
difference in refractive index between an upp rllayler en%cllqgsﬁjr)?n[ﬁ%géayerrl) c‘ff‘”td‘ galgwer layer (shaped
resin layer) was Sett670.007 5(Céniparative Example ) - An optical film of Comparative Example
1 was obtairted by Hopositingadraiisetteetay s havirig afilne thitlkied S presétetrin Table 1 on a

PET film having %%Mhl%%@%-_ (Gempgsative Example:2).104nepticak-film afeomparative
Example 2 was obtained by depositing a transflective layer havi@ afiIrt_%tahicéfgc_g:;-s,tsh resented in Table
1 on a PET film h%ir‘?ﬁ‘%‘gxﬁoﬁ EUiffAt& (Cotfparative fgmpleg’éj)se Aroptical film of
Comparative Example: 3 ivastebfdined <5 mp besimildreTarmver so-Bxdmpiesd €xeepitithat a transflective
layer presented in Tabl%éc&@fgﬁe(iio rhe 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 is clouded, a visually attractive design
can be given to the optical film 1.

<8, Fifth embodiment:

15 Fig.1l%isacross-gsectionalviewillustratinganexample
of construction of an optical film accerding te a fifth
embodiment of the present invention. The fifth embodiment
is different from the first embodiment in that a self-cleaning
layer 51 which exhibits a cleaning effect is further provided

25  on an exposed surface which is opposite to a surface to b
affixed to an adherend among an incidence surface 51 and an
exit surface 82 of anoptical £ilmi. The self-cleaning layer
51 contains, for example, a photocatalyst. For example, Ti0;
can bs used as the photocatalyst.

25 As described above, an optical £ilm 1 is characterized
in that it is transflective with fespect to incident light.
When the optical film 1 is used ocutdoors or in a dirty room
where a 1ot of dirt exists, light is scattered due to the dirt
adhering to the surface of the optical film 1 so that

36 transmissivity and reflectivicy ars lost. Therefore, the

curface of the optical filwm 1 is preferably optically

o
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(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 20 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 layer provided with tR&zxFansfiéétie layer.
25(Comparative Example 5) An optical film of Comparative Example 5 was obtained in such a way
that processes up to a process of forming a tr nsflective layer were similar to those in Example 3, but

the shaped surface on which the transflective layer is formed 30 is applied,with.the same resin as the
enclosed resin at&%lrscﬁﬁg%“ﬁér%gl% 1afer ok?fa?rﬁ%gogePET“fiFrﬁ aving a shaped resin

EP253817WO000 layerprovided witetie ranstectivs 18ysFaRexeth@ U FGRE S fradiated ubon N2

purge to avoid hardening inhibition caused:by-oxygen ina statednaybich the: PET film is not formed on
the coated resin so that the resin :f; cured. As a result, 5 the optical film of Comparative Example 5

was obtained. (CMp&rafiE Exdmnie

nile6) An optical film of Comparative Example 6 was obtained
in a similar manner to Examplé:Rexeeptehat Bfesin@rade name AR ONIXSRTafitifactured by

Toagosei Co., Ltd),having, & 10pastcuredeftactive indexsaf, 1. b46awas usadfoean upper layer
(enclosing resin layer) , and a difference jn refractive index_g%twq{%noggggger Iaxxv%%(enclosing resin

layer) and a lowBF TS &F {shapea ek tyer) 1s Lt16'0.013; e

to the incidence surface. Therefore, it is possible to
suppress dirt or the like fromadhering to the incidence surface
10  and to suppress degradation of the directional reflection
characteristic.
<6. Gizth smbodiments
The first embodiment has been described above, by way
of example, in connectionwith the case of applying the present
15 invention to a window member cr the like. However, the
application of the present invention is not limited to such
an example but the present inventicn can be applied to various
intericrmembers or exteriormenbersbesides the windowmember.
Morecover, the present invention is applicable not cnly to
20 fixedly disposed interior and exterior members, such as walls
and roofs, but also to a device which moves interior menbers
or extericr members to adjust an amount of the transmitted
and/or reflected sunlight depending on changes in amcunt 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 indoor space, etc. In the sixth
embodiment, ona example of such a device iz described in
connection with a solar shading device {blind device} capable
of adjusting an amount of incident light which is tobe blocked
30 by a solar shading member group includinga pluralicy of solar

shadingmembers by changing anangleof the sclar shading member
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(Evaluation of glare) 15The optical films of Examples 1 to 9 and Comparative Examples 1 to 6 were
evaluated for glare as follows. The prepared optical f ilms were a ffixed to g | as se s having a
thickness of 3 mm with an optically transparent adhesive to prepare samples. Next, light of an indoor
fluorescent lamp 20 is reflected from the samples at an angle of abouts30 %4i¢h fégpect to a
perpendicular axis of the samples, and the light of regular reflection was observed at a distance of 30
cm away from each of the samples. The observed light was evaluated by the following criteria, and the
results are listed in Table 252. 0) The fluorescent lamp exhibits the same degree of glare as the
case where a sir%l%uﬁlass having a thickness of 3 mm is used; x: The glare of the reflected light
of the fluorescent 30 lafizis 3brérigs@EaPR 45 HifficUlEto 100k St theredlsttedfight for a long time.
SP253817WO000(E valation-of reflegtian) 1 1 nd The-opticakfiltea nfFExamples i ta® and Comparative
Examples 1 to 6 were evaluat%d# or reflection .as foltl:owsi The, %@B?Srgdaot%t ical films were af f ixed to

. iment o 2 pregent invention o
glasses having 5 %‘?ﬁic feéss of 3’ mm with an optlcallfy transparent adhesive. Nextthese glasses were

installed in the ebvironhianof sbber FB00BCIRIUMIRgATE, Fellécted mbgEeot thefdbserver were

observed at a digtanee;of.2.mymn away: from the glasses.Ihe-ehseived imageswerevaluatedby the
following criteria. The 10ﬁrm,e’,_sultsfar Iisted(gq T(?blse % 024 oa:nThg %eglegt%dggrllelggég almost the same in
degree as that of the Exse of USInG GHIS a GIASS having H thicknassof 3 mim. "" x: Because of
the reflected imatje; tre SiexVir tveiiBuylass iAvE Vistbielat group 202 including

the plurality of slats 202a. Ladder cords 206 and elevation
10  cords 205 extend downward £rom the head box 203, and the bottom
rail 204 is suspended at lower ends of those cords. The slats
202a serving as the solar shading members ave each formed in
a slender ractangular 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 operatioa unit (not
illustrated), such as a rod, for adjusting an angle of the
slat group 202 including the plurality of slats 202a.

The head box 2032 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 1ight taken into an indoor
space. Further, the head box 203 alsc 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 elevation cord 207.

Fig. 21A is a cross-sectional view illustrating a fivst
congtruction exampls of the slat. As illustratedinFig. 214,
the slat 202 includes a base 211 and an optical film 1. The

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

surfaces of the base 211, the one principal surface being
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(Evaluation of visibility) The optical films of Examples 1 to 9 and Comparative Examples 1 to 6
‘were evaluated for visibility as follows. First, the prepared opt ical f ilms were at f ixed to glasses 20
having a thickness of 3 ram with an optically transparent adhesive. Next, these glasses were held at a
distance of about 50 cm away from eyes, and the next building's interioPhat éxistédover eachglass in
the distance of about 10 mwas observed, and was evaluated by the following criteria. The results are
25 listed in Table 2. 0: The ghost attributable to diffraction is not observed and the view is the

same as that of the case of. usm an oédlna V\gndg We inciadic hﬂ@g&dﬂéoogrgqm under normal
condition, but th@%?d'g 5t afft butaﬁfe fo diffraction is observed when a specular reflector exists
SP253817W000:=A: Glsjeets aridstife Shapes teredffre GRtintuishegouwe 202 is in

bUttheghOStatt”@@@@é@dﬁi@hﬁ‘élqﬁB@rgﬁé&&bﬁ@bser\ieron e n: Glouding pecursi daesto the effect of

diffraction, so that the interigr cannot b dLstn ish (ﬁEvglyatlon of spectral fransmittance,
reflectance, and'%sf‘%ﬁ%tlcnﬁe OPﬁee(l)pﬁc% fi ms%f%‘xam eslto9 ang%QL o‘r%parative Examples 1

to 6 are evaluatethfdr speetral transmirance bl ?@ﬂéétarfééﬁés%lI%)v@.f‘—f@?‘ﬁels“ﬁéétral transmittance

and reflectance i&rth&ViaﬁiﬁLEJ@QJpQ%@v@&hem%&reifﬁ@r&ﬂrslﬂm@er&masuredusing DUV3700
manufactured by Shimadzu Corporatlon In t?e measureme lﬁof traasrqlttance al_{%ht ray incidence
angle to the samples wers S8t %%)1(1verat|ca |nC|dencé) nd inear 15 transmission ight was measured.
The spectrum transimittance Waveforms: are dftgstrafed 36 Figss 27 A6 27E and Fi§S. 28A to 288.

Moreover, in the mgasurementgf reflectange; the reflestanceds measwed using amintegrating sphere
under Conditéonsggr?;fggr%Q%%% tr;)afnstfggecgaglegec? o[ghq nz?tl\ggélmle light into a
predetermined indoor space, a resin material having
transparency is preferably used. The glass, the resin, the
paper,andtheclothusedheremaybethesameasthatgenerally
used in ordinary roll screens. The optical film 1 used here
15 may be one type or a combination of two or more types of the
optical films 1 according to the above-described first to fifth
embodiments.
Fig. 21Bis a cross-sectional viewillustratinga second
construction example of the slat. As illustratedinFig. 21B,
20 the second construction example uses an optical film 1 as a
glat 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 embodiment:
z5 A seventh embodiment will be described in connection
with a roll goreen device which ig ancther example of the solax
shadingdevicecapableofadjustinganamountofincidentlight
rays, which is to be blocked by a solar shading member, by
winding or unwinding the solar shading member.

30 Fig. 224 is a perspective view illustrating an example

of construction of the roll screen device according to the
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20 films 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 transmission color
tone was calculated from 25 spectrophotometric data according to JIS Z8701 (1999) in which a D65
light source was used as a light source and 2 visual field was used: Thereasulis@pedisted in Table 2.
The visible light transmittance, solar transmittance, and solar reflectance were calculated from
spectrophotometric 30 data according to JIS A5759(2008) except for the following ( as for the solar
reflectance calculation, JIS A5 759 specifi%s 5P253817W000.incidepce at 100andmeasurementof
regular reflectiortRYAE HoWE0er "SRES the 12 fEGTSH ightis Tetidcted ih & TScfioh other than the
direction of the regulziraeflettior imthe samptes daving difdctionaiimfectivitie sielfas the present 5

films, the reflectance; was measured using.an inteyating spherelagheresulis aredisted in Table 2.
(Evaluation of transmission wavelength unselectivityg In grder to determine whetq)elreboth of the visible

light and the infr&RScFIGRTRTE Sftéctivelyblbtked e fieaSurSient 10 Fésift 5fthe Spectral
transmittance was:usetk ke toansmitiancerat davavetengtie of SO0 nm\Basrdividédby transmittance at

a wavelength of 1000 nm to calgulate; transmissianwayelength unselectivity.cEhesesults are listed in
Table 2. 15(Evaluation of directional reflection) Fig 29 illustrates the construction of a

measurement inSFGATEIRSUSBESRBVAINARGA S GratfionArtenadtio st e ptical filfhs of Examples 1
to 9 and Comparative-cxamples 4:10 6 Ehe directiori ot the directiehakréhectionmives

shaft. Morasover, the core member 304 is coupled £o the other
10 end of the screen 302. The screen 302 has flexibility. The
shape of the screen 302 is 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 ractangular shape may be selected.
15 Fig. 22B is a cross-sectional view taken along line B-B
illustratedinPig. 224, 2AsillustratedinFig. 22E, thescreen
302 preferably includes the base 311 and the optical £ilm 1,
and has the flexibility. The optical film 1 is preferably
disposed on one of two principal surfaces of the base 211,
20 the one principal surface being pesiticned on the side
including an incidence surface on which extraneous light is
incident {for example, on the side facing the window member) .
The optical £ilm 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 batween them. The consgtruction of the
screen 302 is not limited to the example and the optical film
1 may be used itself as the screen 302.
The basge 311 can be formed in the shape of, for example,
a sheet, a film, or a plate. @Glasg, resin material, paper,
20 cloth, etfo. 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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20 evaluated using this measurement instrument as follows. A halogen light source
101collimatedtoaparallelism of 5 or less was used, and the light that was reflected by a half mirror 162
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 spectroscop&rd4 sThecsdample 103 was
disposed to be inclined at 50 with respect to the incident light, the detector 104 performs scanning
within a range of 00 to 900 (Om) while being rotated by 360 (Om) in the sample surface, the mean
value 30 of the reflection intensities with respect to wavelengths of 900 nmto 1550 hmwas plotted in
&polar coordinaf%@?’ﬁ%%é%ﬁ?g 553@?81??\%500 %?g iﬁﬁgﬁrg%eed in Fféass.léllr%gtf?% %Ee direction of the
directional reflectioniwas caienkiteddyor the feswisy Fhecres lis dreRste84R T20IR 2.

Hereinbelow, the gorgespondenceyelation befueenthe dirsetion (hO)ahthe.dingetional reflection

illustrated in Fig. 2 and the dirgegcﬁ%iqn (Om, Om) in t}ich the directigpgl Cgeflegtignfw?s measured as
| : g

illustrated in Fig P8iT be’dB&&fibed. S desciibed above, the diréction (0, 0) of the 10 directional

reflection illustratedsndrige eisndefimedas folloavsr & corhhrmigleformédbdya pesendicular line 12

perpendicular tot@fr@é@cewpeg@ syrface Si; and incidentlight Lo teflagied lighikkvea 0: an angle
formed by a specific linear line 12 in the incidence surface 91 and a component of the incident light L
or the reflected IfgfisCaffjéited ot if&ileRce surface Si, the specific linear line 12 in the incidence
surface: 20 an axis where .a®igferisigrobreftection in a directionOb-ecomes maximum when the

incidence angle (0, 0) gf&%@%qi{ggggmlmglgggggim 1{ssotated.abgutthe perpendicular
line _12, serving as an axis, which is perpendicular to the,incidgnce&grfagejﬁ% oé&ga_m_ple 103 25
serving as ah optitQAFRESE oK He GREPREMT, Measirsment I8 performad by inclining the sample
103 with respectto thef axis of thédmcidentlight rFay iarid the directsn OQnof thendirectional reflection is
plotted with respegt fo the-axis of.the.incidentlight ray 30 lnmeasuring 4hg-direekangl reflection of the
present examples. Moreover, shena galional angle dlihe sampe 103 g o
performance .
15 Fig. 23A is a perspective view illustrating an example
of construction of the fitting according to the eighth
embodiment of the present invention. As illustrated in Fig.
227, a fitting 401 is constructed to include an optical body
402 disposed in a day-lighting portion 404. Specifically,
20 the fitting 401 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 can be removed, 1f necessary,
by disassembling the frame member 403. Though one example
25 of the fitting 401 is & Shoji (paper-made sliding door), the
presentinventrmlisnotlimit@itothisapplicationexample.
The present invention can be applied tc various types of
fittings that include a day-lighting portion.
Fig. 238 is a cross-gectional wview illustrating an
30 example of construction of the optical body. As illustrated

in Fig. 23, an optical body 402 includes a base 411 and an
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SP253817W000 measurement is defined as Om, and when the direction 4m = 00 is not set aligned
with 12 for cases of using some directions in which the sample 103 is installed during measurement, a
compensation by the misalinged degree is necessary. Moreover, 5 when the reflection direction 0 of
the light ray is minus based on the definition of the direction (0, 4)) , trerazirau#t¥e$ {0, 4) is converted
so that 0 become plus. The correspondence relation between the direction (0, 0) of the directional
reflection, illustrated in Fig. 2, and 10 the direction (Om, 4m) , in which the directional reflection is

measured as illustrated in. Fi% 29, will be 9§§°@b§9 in detail, with S(ggiegenceet% Fig, 30. Herein, in order

to make the des@hptichi-simple; only the Girections 0 and Om are considered. 15When the sample 103

is inclined with respectte thevinbident dighitsyeasthéihcidBatdighPE Life eireéliGhany reflected light Li,
and the correspepdgpcs-slationhetweenthe direction{Om, Hm) ef thediecetionally reflected light L2
and the direction (0, 4)) are re resentedlas fQIIows.TZO irgcti?goof ienczjde ;"9@}1% (8 m, Om) = (0, 4m)
(0, = (a, 0) rSQHSH ST ShrettiShAly refiscted ight 115 (Om: omy 2 oM, 4m)1( = (a + Oml, Om)
Direction of directicraflyreflectéa lightdd: (@midn) 25(0at208r0¢0, B)En(al - BFi2E0fM) --> (0m2 - a, Om
- 180) Here, {he description is made-spesificallys by wayof gxarplesig capraction with the
direction of the directional reflection of Examgle 1. As for the directional re%%ction of Example 1,

though 30 reflectioRd FRGPING Gt ORI~ (16 00) and 7° 1807 . Since an angle of the

incident light beaimeis.0 The constructicnof the 8hoji (paper-made sliding door)
402 is not limited to the example and the optical film 1 may
10 be used itself as the optical body 402.

The basgse 411 ig, for example, a sheet, a film, or a
substrate that has flexibility. Glass, resinmaterial, paper
material, cloth material, etc. can be used as a material of
the base 41l. In consideration of the case of taking the

15  wvisible light into a predetermined space, such as an indoor
space, a resin material with transparency 1s 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 inordinary fittings. Theoptical film
20 1 used here may be one type or a combination of two or more
types of the optical films 1 according to the above-described
#irgt to fifth embodiments.
[Examples]
Bereinbelow, the present invention will be degeribed
25 in detail in connection with Examples, but the present
invention is not limited toc the following Examples.

In the following Examples and Coumparative Examples, a
film thickness of a transflective layey which had been £formed
on a concave-convex surface of a first optical laver was

30 measured in the following way.

First, an optical film was cut with an FIB (Focused Ion
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SP253817W000 =5, and 12 direction is set aligned with (hm = 0, the directions of the directional
reflection become (5 + 7, 0) = (12", 0) and (5- 7, 0) = (-2, 0) = (2, 180). (Evaluation of transmission
image visibility) 5The optical films of Examples 1 to 9 and Comparative Examples 1 to 6 were
evaluated for transmission image visibility as follows The transmissiors khageivigisifitywas evaluated by
using optical combs having a comb width of 2.0 mm, 1.0 mm, 0.5 mm, and 0.125 mm, respectively,
according to 10 JIS-K7105. The measurement instrument used for this evaluation was an image clarity
tester (ICM-1T type) manufactured b‘\{ %u a Jcessstesrelatgiol\llleé(tg a to%aleodf th%é@s%%sion image
visibilities meastett by OSiHg optical Gombs Having & comb width of 2.0 mm., 1.0 mm, 0.5 mm, and
0.125 15 mm was caicated cThe Tesultsisopresentedlii TapRe 3°MaTEsy ety a8D65light source was

used as a light spprce. (Evaluation of hazey:: crohe optical dilms of-Exampesst to:9 and Comparative
Examples 1 to 6 were evaluated forQa;e_ as follows. O,Hngéeswgsa@eegéursegrgciétuusrigg a haze meter
HM-150 (manuf&daréd by i akaTRreSior “fechical Research nstitute) based on measurement
conditions specified inedFSK71:86 sTheresultyard disted intFabie BineHEFTight Sctirce was used as

the light source. 25(Measurgment of surface roughness): repehhe optigakfilmei Comparative Example
5 was evaluated for surface roughness as follows. The ro ?hngggi%uryg was acquired froma
|

two-dimensional Profft&cureashy tsfity Sea6/I108 1756 SUAES Profile measuring 30 apparatus, ET-4000
(manufactured by=@saka tatoratoryy arfdthe measurements were simply averaged

{that is, arithmetically averaged) to produce a mean Iilm
10 thickness, and this mean film thickness is used as a film
thickness of the transflective layer.
{Example 1)
First, a Ni-P-made mold roll that has minute V-shaped
grooves illustrated in Figs. 24A and 24B was made by cutting
15 workusingabite. Next, urethaneacrylate {tradename: ARONIX,
manufactured by Toagosei Co., Ltd., a post-cure refractive
index: 1.533) wag 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 side including the PET filmwhile a combination of the urethane
acrylate and the PET film is in tight contact with the mold,
go that the urethane azcrylate was cured. Next, a laminate
of the resin layer cbtained as a result of the curing of the
urethane acrviate 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 hadbeen transferrad
were formed on the PET film. Next, a transflective layer
presented in Table 1 was deposited on a surface, on which prism
shapes had been formed using the meld, usinga sputteringmethod.
20 A alloy target having a composition of AL/Ti = $8.5 at%/1.5

at% was used for the film deposition of an ALTi layer serving
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an arithmetic mean roughness Ra was calculated. The SP253817W000 measurement conditions
were set according to JIS B0601:2001. The measurement conditions were shown as follows. Xc = 0.8
mm Evaluation length: 4 mm Cutoff x 5 times Interval of data sampling: 0.5 km Table 1 shows
construction of the optical films of Examples 1 to 9 and Comparative e&3&ahpies 13e°6.
SP253817W000 [Table 1] Shape TransflectiveEnclosing LayerLayer Example 1

as the transflective layer.

Next, a resin composition having the following mixing
rariowas coated ovar the transflective layer, a PET £ilm {trade
name: 54300, manufactured by Toyobo Co., Ltd.} having a

5 thickness of 75 umwas mounted thereon, and bubbles were purged
out. Afrer that, the resultant structure is irradiated with
UV light sc that the resin was cured. As a result, the resin
composition between the smooth PET film and the transflective
layerwascured,sothattheresinlayer(hereinafter,referred
10 to as enclosing resin layer) was formed. As a result, an
optical film of Bxample 1 which was intended to be obtained

wag obtained.

<Compounding of resin compositions

Urethane acrylate 29 parts by masg

15 (trade name : ARONIX, manufactured by Toagosei Co., Ltd.,
post-cure refractive index: 1.533)

2-acryloylexy ethyl acid phosphate 1 parts by mass

(Lightacrylatep—zA,nﬁﬂufacturedbyKyoeishaChemical
Co., Ltd.}

29 {Example 2}

an optical filw of Example 2 was obtained in a similar
manner to Example 1 except that an original board having a
shaperevers&dtctheshape(thendﬁutecrossv—shapedgroove)
illustrated in Figs. 23A and 25BR was used.

25 {(Example 3}

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

30 {(Example 4)

Zn optical film of Example 4 was cbtained in a similar
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V-s_hapeq groove AITi(11 rim) Refractive index 1.533/PET Example 2 V-shaped orthogonal groove
AITi(11 rim) Refractive index 1.533/PET Example 3 COP AITi(5 nm) Refractive index 1.533/PET
Example 4 COP GAZO (5 nm)/ AlTi(5

SP253817W0O00

manner to Example 3 except that a transflective layer presented
in Table 1 was used. A GAZO laver was depogited using a DC
pulse sputtering method in which an oxide targst having &
composition of Gaz0:/Al.0:/2n0 = 0.57 at%/0.31 at%/99.12 at%
5 was used, and 100% of argon gas was used as a sputtering gas.

{Example 5)

An optical film of Example 5 was cbtained in a similar
manner to Example 3 except that a transflective layer presented
in Table 1 was used.

10 (Example §)

An optical film of Example 6 was obtained in a similar
manner to Example 3 except that atransflective layer presented
in Tabkle 1 was used.

{Example 7)

15 An optical film of Example 7 was cbtained in a similar
manner to Example 3 except that atransflective layer presented
in Table 1 was formed., An alloy target having a composition
of Ag/Nd/Cu = 99.0 at%/0.4 at%/0.6 atk was used for deposition
of an AgNd Cu layer as a silver alloy layer.

20 {Example B8)

An optical film of Example 8 was obtained in a similax
manner to Example 3 except that a resin (trade name: ARONIX,
manufactured by Toagosel Co., Ltd) having a post-cure
refractive indexof 1.542 was used for an upper layer {enclosing

25 resin 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 %)

2An optical film of Example 9 was cbtained in a similar

310 manner to Example 5 except that a resin {trade name: ARCNIX,

manufactured by Toagosel Co., Ltd} having a pest-curs
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nm)IGAZO(5 n Refractive index 1.533/PET Refractive index 1.532/PET Example 5 d CCP AITi(11 nm)
Example 6 COP AIT(2 rim) Refractive index 1.533/PET Example 7

SF253817W0O00

refractive index of 1.540 was used as a matexrial of an upper
laver (enclosing regin layer), and a difference in refractive
index kbetwsen an upper layver (enclosing resin layer) and a
lower layver (shaped resin layer) was set to 0.007.

5 {(Comparative Example 1)

An optical f£filim of Comparative Example 1 was oktained
by depesiting a transflective laver having a film thickness
pregented in Table 1 con a PET film having a smooth surface.

(Comparative Example 2)

1c 2n optical £ilm of Comparative Example 2 was obtained
by depositing a transflective layer having a £ilm thickness
pregented in Table 1 on a PET film having a smooth surface.

(Comparative Example 3)

An cptical film of Comparative Example 3 was cbtained

15  in a similar manner to Example 3 except that a transflective
layar presented in Table 1 iz formed.

(Comparative Example 4)

An optical film of Comparative Example 4 was cbtained
in such a way that processes up to a process of forming a

20 transflective layer were similar to those Iin Example 3, but
the top surface of the transflective layer had not been covered
with 2 resin but had been exposed after obtaining & PET £ilm
having a shaped resin layer provided with the transflective
layer.

25 {Comparative Example 5)

An optical £ilm of Comparative EZxample 5 was cobtained
in such a wayv that processes up to a process of forming a
cransflective layer were similar Co those in Example 3, but
the shaped surface on which the transflective layer is formed

30 ig applied with the same resin as the enclosed resin according

to Example 1 after obtaining a PET £ilm having a shaped resin
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layer provided with the transflective layer. HNext, the UV

light was irradiateduponN; purge toavoidhardening inhibition

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

on the coated resin so that the regin is cursed. 2As a result,
5 the optical film of Comparative Example 5 was obtained.

(Comparative Example &)

An optical film of Comparative Example 6 was obtained
in a similay manner to Example 3 except that a resin (trade
name: ARONIX, manufactured by Toagosei Co., Ltd.) having a

10 post-cure refractive index of 1.546 was used for an upper layer
{encloging resin layer), and a difference in refractive index
betwaen an upper Layer {enclosing resin layer) and a lower
layer (sheped resin layex} is set to 0.013.

(Evaluation of glare)

15 The optical films of Examples 1 to 9 and Comparative
Examples 1 to & were evaluated for glare as follows.

Thepreparedoptical filmewereaffixedtogliasseshaving
a thicknesg of 2 mm with an optically transparent adhesive
to prepare samples. Next, light of an indocr flucrescent lamp

20 is reflected from the samples at an angle of about 30° with
respect to a perpendicular axis of the samples, and the light
of regular reflection was obsexrved at a distance of 30 cm away
from each of the samples. 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 degres of glare
ag the case where a single glass having a thickness of 3 mm
is usged;

x: The glare of the reflected light of the flucrescent

3¢ lamp is strong so that it is difficulc to lock at the reflected

iight for a long time.
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{Evaluation of reflection)
The cptical films of Examples 1 tec 8 and Comparative
Examples 1 to 6 were evaluated for reflectilon 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
10001lx in luminance, reflected images of the cobserver were
observed at a distance of 2 mm away from the glasses. The
observed images were evaluated by the fecllowingcriteria. The
16  results are listed in Table 2.
o: The reflected image is almost the same in degree as
that of the case of using only a glass having a thickness of
3 mm.
x: Racause of the reflected image, the side over the
15 glass is not visible.
(Bvaluation of visibility)
The coptical filmg of Examples 1 to 9 and Comparative
Examples 1 to & were evaluated for visibility as follows,
First, thepreparedoptical filmswerealffixedtoglasses
20 having a thickness of 3 mm with an optically transparent
adhesive. Next, theseglasgseswereheldat adistance of about
50 cm away from eyeg, and the next building's interior that
existedover eachglass inthedistanceof about limwas chserved,
and was evaluated by the following criteria. The results are
25 listed in Table 2.
®: The ghost attributable todiffraction is not cbserved
and the view is the same as that of tha case of using an ordinary
window.
o: There is no problem under normal condition, but the
30 cghost attributable to diffraction is observed when a specular

reflector exists.
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Table 2

shows evaluation results of the optical films of Examples 1 to 9 and Comparative Examples 1 to 6,

SP253817W000 Table 3 shows evaluation results of the optical films of Examples 1 to 9 and

Comparative Examples 1 to 6. Table 3] | Transmission m ge Visib ~ $P253817W0OG0

10

20

25

30

A: Obiects and the shapes therecf are distinguished,
vut the ghost attributabletodifiractionborders the chserver.

¥: Clouding cccurs due to the effect of diffraction,
so that the interior c¢annot be distinguished.

fEvaluation of spectral transmittance, reflectance,
and chromaticity)

The optical f£ilms of Examples 1 to 5 and Comparative
Examples 1 to 6§ are evaluated for spectral transmittance and
reflectance as follows.

The spectral transmittance and reflectance in the
vigibleregionand thenear-infraredregionweremeasuredusging
DUV3IT700 manufactured by Shimadzu Corporation. In the
measturement of transmittance, a light ray incidence angle to
the samples were set to 0° (vertical incidence), and linear
tranemission light wae measured. The spectrum transmittance
waveforms are illustrated in Figs. 27A to 27B and Figs. 284
ro 28B. Morsover, in the measurement of reflectance, the
reflectance is measured using an integrating sphere under
conditions that the shape transferred sides of the optical
films of Examples and Comparative Examples were set as
incidence sides on which light rays are incident, and an
incidence angle of the light rays te each sample was set to
8%,

“he transmission color tone was calculated from
SpectrophotometricdataaccordingioJISZB?Dl{1999)inwhich
a D65 light source was used as a light source and 29 wvisual
field was used. The resulis are listed in Table 2.

The visible light transmittance, solar transmittance,
and solar reflectance were calculated from spectrophotometric
data according to JIE A5753%(2008) except for the following

{as for the solar reflectance calculation, JISAS759 specifies

64



Hazel 0.1250.5 mm mm 1.0 mm 2.0 m Total L Example 1 90 92 95 9 374 Example 2 95 97

SP253817WOG0

incidence at 10° and measurement of regular reflection light.
However, since the reflectionlight is reflectedinadirection
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.

(Evaluaticn of transmission wavelength unselectivity)

Tn order to determine whether both of the visible light
andthe infraredlight areeffectivelyblocked, the measurement

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

15 (Evaluation of directicnal reflection)

Fig. 2¢ illustrates the construction of a measurement
ingtrument used in evaluation of directional reflection of
the optical films of Examples 1 to 9 and Comparative Examples
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 162 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 &
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 ® s 80° (Bm) while being
rotated by 360° {(¢m} in the sample surface, the mean value

30 of the reflection intensities with respect to wavelengths of

900 nmto 1550 nmwas plottedinapolar coordinate. The results
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are illustrated in Figs. 31 to 33. The direction of the
directional reflecticn was calculated from the results. The
results are listed in Table 2.

Hereinbelow, the correspondence velation between the
direction (8, ¢) of the directional reflection illustrated
in Fig. 2 and the direction (Om, ¢m} in which the directional
reflection was measured as illustrated in Fig. 29 will be
described.

As described above, the direction (8, ¢ of the
dirsctional reflection illustrated in Fig. 2 is defined as
foliows.

§: an angle formed by a perpendicular line 1;
perpendicular to an incidence surface 81, and incident light
L or reflected light Iy,

§: an angle formed by a specific linear line i; in the

incidence surface $1 and a component of the incident light

1, or the reflected light L, projected on the incidence surface

81,

the gpecific linear line 1l; in the incidence gurface:
anaxiswhere anintensityof reflectioninadirectiondbecomes
maximum when the incidence angle {0, @) is fixed, and a
directionalily reflective body 1 is rotated about the
perpendicular line 1l;, serving as an axis, which is
perpendicular to the incidence surface S1 of a sample 103
serving as an optical f£ilm.

O the other hand, measurement is performed by inclining
the sample 103 with respect to the axis of the incident light
ray, and the direction fm of the directional reflection is
plotted with respect to the axis of the Incident light ray
inmeasuring thedirectional reflectioncf 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 set aligned with 1, for cases of using some directicons
in which the sample 103 is installed during measurement, a
compensationby the misalinged degree ig necessary. Moreover,
5 when the reflection dirvection 8 of the light ray is minus based
on the definition of the direction (8, ¢}, the azimurh of (0,
¢) is converted so that 0 beccme plus.
The correspondence relation between the direction (8,
$) of the directional reflection, illustrated in Fig. 2, and

10 the direction (8m, ¢m), in which the directicnal reflection
is measured as illustrated in Fig. 29, will be described in
detail, with reference to Fig. 30. Herein, in order to make
the description simple, only the directions § and 6m are
considered.

15 When the sample 103 is inclined with respect to the
incident light by o°, the incident light L, the directionally
reflected light L1, and the correspondence relation between
the direction {Bm, ¢m) of the directionally reflected light

L2 and the direction (8, ¢} are represented as follows.

20 Directicn of incident light L: {(Bm, ¢m) = {0, 4m} (6,
oy = lo, &)
Direction of directionally reflected light Ll: (Om, ¢m)
= (8ml, om) (8, ¢ = (o + Owl, om)
Direction of directionally reflected 1ight L2: (Bm, ¢m)
25 = {6m2, dm} (B, §) = (o - 6m2, dm) — (6m2 - w, om - 1807
Here, the description is made specifically, by way of
example, in connection with the direction of the directicnal
reflection of Example 1.
As for the directicnal reflection of Example 1, though
20 reflections coccur in two directions, {(8m, ¢m) = (7°, 0%} and

(7°, 180°), since an angle of the incident light beam is ©
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=5°, and 1, direction is set aligned with ¢m = 0°, the directicns
of the directional reflection become {5 + 79, (%) = {(12%, 0%
and (5 - 7°, 0% = (-2°, 0% = (27, 180°).

(Evaluation cf transmigsion image visibility)

The optical films of Examples 1 to 9 and Comparative
Examples 1 to § ware evaluated for transmission image
visibilityas follows. The transmission image visibillitywas
evaluated by using optical combs having a comb width of 2.0
mm, 1.0 mm, 0.5 mm, and 0.125 mm, respectively, according to
JIS-K7105. The measurement instrument used for this
evaluation was an image clarity tester (ITM-1T type)
manufactured by Buga 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 wmm, 0.5 mm, and 0.125
mm was calculated. The result is presented in Table 2.
Moreover, a DES light source was used as a light source,

(Evaluation of haze)

The optical films of Examples 1 to 2 and Comparative
Examples 1 to 6 were evaluated for haze as follows.

Haze was measured by using a haze meter HM-150
{manufactured by Murakami color Technical Research Institute)
based on measurement conditions specified in JI8 K7136. The
results are listed in Table 3. A D65 light source was used
2s the light source.

{Measurement of surface roughness)

The optical film of Comparative Example 5 was evaluated
for surface roughness as fcollows.

The roughness curve was acquired froma two-dimensional
profile curve by using a stylus type surface profile measuring
apparatus, ET-4000 (manufactured by Osaka laboratory), and

an arithmetic mean roughness Ra was calculated. The
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meagurement condltlions were set according to JIS BO601:2001.
The measurement conditions were shown as follows.
A = 0.8 mm

Evaluation length: 4 mm

i

Cutoff x & times
Interval of data sampling: 0.5 pm
Table 1 shows construction of the optical films of

Examples 1 to % and Comparative examples 1 to 6.

&9



0 -100 Comparative Example 55 12 86614.6 Comparative Example 6 923 3534101,4.8 5The follows
are understood 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 other hand, the incident 10 light is retroreflected in one direction beeausergouner 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.

[Table 1]
Shape Transflective | Enclosing
Layexr Layer
Example 1 V-shaped FAITL (11 nm) Refractive
groove index
1.533/FET
Ixample 2 V-ghaped ALTL (13 nm) Refractive
orthogonal index
groove 1.533/BET

Example 3 cCce A1Ti (5 nm} rRefractive
index
1.533/PET

Example 4 cop GAZO (5 nm)/ | Refractive

ALTiL (B index
nm) /GRZO {5 1.533/PET
Tim)

Example 5 CCE AITi (11 nm) Refractive
indax
1.533/PET

Example & CCP ALTL (2 nm) Refractive
index
1.533/PET

Example 7 CCp Ag¥NdCy (10 am) | Refractive
index
1.533/PET

Example B8 ccp A1T: (5 rnum) Refractive
index
1.542/PET

Example 9 CCP ALTL {11 nm) |Refractive
index
1.540/PET

Comparative flat plate ALTL (15 nm) None

Bxample 1

Comparative flat plate AITi (3 nm) None

Example 2

Comparative CCp AlTL {100 nm) | Refractive

Example 2 index
1.533/PET

Comparative CCp ALTi {5 nm) None

Example 4

Comparative aleks ALTi (5 nm) Refractive

Examplae & index 1.533

Comparative CCP AXTL {3 nm) iRefractive

Example 6 :index
1.546/PET

CCP: corner cube pattern
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15In the opticalfiimofComparative Example 3, since the transflective layer is too thick, i.e. 100 rim in
thickness, the transmission visibility has decreased. In the optical film of Comparative Example 4,
since the SP253817WO000 transflective layer is not enclosed by the enclosing layer, the visibility has
decreased. In the case of using the optical film of Comparative B&ihphe 4784€ directional
reflectivity is obtained for the 5 near-infrared ray of a wavelength of about 1200 nm, and the visible
light ray is transmitted. However, the transflective layer has not undergone transparency treatment
such as formation of the enclasing resin, layer, an obj isposed.aver the gptical film is not visible.
10In the optical film of E%%nﬁﬁazra%g%wﬁx%\mgl%%f’ﬁﬁ%ﬁ%ﬁ%ﬁg Jéogrlln%le eﬁ;l/gs%ot%)gt%lrgﬁe surface when
performing transpgastopireatdir. EFor S GraTatbr IntHaEaSE of using the optical film of
Comparative Example 5, an object disposed over the optical film is not visible like the case 15 of using
the optical film of Comparative Example 4. From the fact that the pitchof the bottom e.dges of the
triangularpyramid is 100 rim, the maximum height Rz is about 1.6 um, and the arithmetic mean
roughness Ha is 0.15 um; it is understood that a smoother surface is necessary to make 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 is
1.533, the refractive index difference between them is excessively large, 25 and thus the diffraction
pattern is generated and the visibility has decreased. As described above, in order to block the
sunlight including visible light ray while suppressing glare and reflection, the tramsflective layer is
preferably formed on 30 the shaped resin layer.
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In order to enable the transmission image to be clearly SP253817WO000 visible, it is preferable that the
transflective layer is enclosed by the enclosing resin layer, the refractive index of the shaped resin
layer and the refractive index of the enclosing resin layer are almost the same, and the surface 5 of the
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Moreover, for example, the above embodiments have been described in connection with the case
where the optical body is an optical film. However, the shape of the optical body is not limited to a film,

but it maybe a plate, a block, or 5 the like.

The above embodiments have been described in

connection with the case where the present invention is applied to an FReFie? Higr#tser or an exterior
member, such as a window member, a fitting, a slat of a blind device, a screen of a roll screen 10
device, etc. However, the present invention is not limited by the examples, and can be applied to

interior members or extslarlO{ m§mgers othe{
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25 blind deyice (vertical blind device). REFERENCE SIGNS LIST 1Optical film 20ptical layer 30
3Transflective layer 4First optical layer 4aFirst base 5Second optical layer 5aSecond base 6Bonding

layer S 7Release layer 8Hard-coat layer 9O0ptical layer provided with transflective layer 51Incidence
surface 52Exit surface 10 SP253817WO00

rransflective layer is not enclosed by the enclosing layer,
the visibility has decreased.

In the case of using the optical f£ilm of Cowparative
Example 4, the directicnal reflectivity is obtained for the

5  near-infrared ray of a wavelength of about 1200 nm, and the
visible light ray is transmitted. However, the transflective
layer has not undergone trangparency treatment such ag
formation of the enclesing resin layer, an object disposed
over the optical £ilm is not visible.

16 Tn the optical film of Comparative Example 5, 1t is
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 okbject
disposed over the optical film 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 is 0,15 um; it is understcod that
a smoother surface is necessary to make the transmission image

20 appear mors cleariy.

In the optical £ilm of Comparative Example &, since a
refractive index of the enclosing resin layer is 1.546 while
a refractive index of the shaped resin layer is 1.333, the
refractive indexdifference between themisexcessively largs,

25 and thug the diffraction pattern ig generated and the
visibility has decreased.

s 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.

T order to enable the transmission image to be clearly

T4



SP253517W000 CLAIMS 1.An optical body comprising: a first optical layer including a
concave-convex 5surface; a transflective layer formed on the concave-convex surface; and

a second optical layer formed to enclose concave and convex portions in the concave-convex surface
on which the 10 transflective layer is formed, wherein the transflective tayerdirectionally reflects a
portion of light incident on an incidence surface at an incidence angle (0, (k), in a direction other than a
direction of regular reflection (-9,+ 180). 15(Wherein, 8: an angle formed by a pependicular line
liperpendicular to the incidence surfacfeér%r%q in igaegté' ht i@céjdegié)crjctheeiq(:aidence surface or

reflected light refle&téd from tha ingidence surface. ch an angle formed by a specific linear line 12 in

the incidence susfackcand acoiponeRbelt 20 trsincidertlightsr #F€ Fefleéted Higftprojected on the
incidence surfacg; and.the, spegific.lingar line:12 in thedneidence sugfacesan axiswhere an intensity of
reflection toward a direction 0 becomes maximum when,the incidence angle (0, 0) is fixed, and the
transflective layér & rdtated Bhout 25¥R& serpendicurar Tine TT, Serving as a‘rotational axis,
perpendicular todhetineidende sinface)s RiThavsptidal sodgdecording to claim 1, wherein a

transmission image visipHgMé}{ an ORtigal commhef 360 QR:MynLneasurgddn-aceordance with JIS K-7105
with respect to Iight of a wavelength that has passed is 30 or more, 3. The qptical body according to

claim 1, wherein®==" §t4loHAMESE! thé traRSRiSsion nTage Visibilities 6f the optical combs of 0.125

mm, 0.5 mm, 1.0 Mk ahd Ommoove embodiments, and various modifications
can be made thereto based on the technical idea of the present
10  invention.

Forexample,theconstructions,th@methods,theshap@s,
the materials, and the numerical values menticned above are
presented only by way of example, and accordingly, different
constructions, methods, shapes, materials, and numerical

15 values, etc. may be used if necessary.

Each construction of the above-described embodiments
can be combined with each other as long as 1t is not departing
from the purport of the present invention.

Moreover, examples in which the blind devices and the

20  roll screen devices are marmually driven have been described
in the embodiments, but the blind device and the roll screen
devices may be electrically driven.

Moreover, though the constructions in which the optical
film is affixed to an adherend such as a window member, etc.

25  have been describesd as an example in the above embodiments,
another conatruction may be adopted in which, as an adherend
such as a window member, etc,, the first optical layer or the
second optical layer of the optical film is used itself. 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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5 measured in accordance with JIS K-7105 with respect to light of a wavelength that 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 layer is 0.010 or less. 5. The
optical body according to claim 1, wherein a direction 4 of the directiofa@kEefiactisr s -90 or more 15
and 90 or less. 6. The optical body according to claim 1, wherein a direction of the directional reflection
is in the vicinity of (0, -0). 20 7,The optical body according to claim 1, wherein a direction of the

directional reflection is Jn. the vicinity of (0. G125 3. The,optica] body.accarding.tg claim 1, wherein the
transflective layer has a Shape in which cyﬁﬁériéal structures each extending in one direction are

arrayed one-dinérsiohat, Hhd eiragiorrally teficeie & poivrrethadightintideRt ©h the incidence

surface at the ingcidgnce 3Qaagle: (0:0), imadicactiond 0&=P} (Br<d@ <900)(Whetein, 0: an angle
formed by a perggndicu[ar line dSEgZ%S?HWQOO

not limite m, put it may be a plate, a block, or
5 the like.

The above smbodiments have been degcribed in connection
with the case where the present invention is applied to an
interior member or an exterior member, such as a window member,
a fitting, a slat of a blind device, a screen of a roll screen

10 device, ete. However, the present invention is not limited
by the exampleg, and can be applied to interior members or
exterior members other than ones in the above examples.

Examples of the interior member or the extericr membsar
to which an optical body according to the present invention

15 is applied includes an interior member or an exterior member
formed by an optical body itself, an interior member or an
exterior member formed by a tyansparent bases to which a
directionally reflective body is affixed, etc. When such an
interior member or an exterior member is installed indoors,

20  near a window, for axample, it is possible to directionally
reflect only an infrared ray toward the outside of an indoor
space and to take vigible light ray in the indocr space.
Therefore, evenwhen the interior menber or the exterior member
ig inetalled, the qecessity of the interior illuminaticn is

25 reduced. Moreover, since there ig little gcattering
reflection toward the indeor side by the interior member or
trhe exterior member, an increase in a surrounding temperature
can be suppressed. Moreover, it also canbe appliedtoaaffix
member other than the transparent base depending on the purpose,

30 1like the visibility control and the intensity ilmprovement,

erc.
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with respect to the incidence surface, and the incident light incident on the incidence surface or the
reflected light exiting from the incidence surface, and 4): an angle formed by a linear line in the
incidence 5 surface, the linear line being orthogonal to a ridge line of a surface of a cylinder, and a
component of the incident light or the reflected light projected on the if€itfetice’ $tiffce. 9. The optical
body according to claim 1, wherein 10the 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., e gpticaladyageoudig o dail.whereindbediatdrpctionally reflected is
nao

light in a wavelength ba 400 nm or more and 2100 nm or less 20 11.The optical body according
to claim 1, whereRprnec ikt Eplicsl REETETd the"Second Sp@caTayer A8 Foriéd of the same resin
being transmissive @ avisibleslight region, andian additive: is added tedheise¢ondieptical layer. 25
12.The optical body according fo claim 1. wherein. .. ;he congave-convexsurface.of the first optical
layer is formed by arranging a plurality‘of strictures one-dimensionally or two-dimensionally, and
30the structére s a prsHPSRape a fehtistRar Shape, to various kinds of solar

shading devices disposed indoors or outdoors.

Moreover, the above embodimentd have been described in
connection with the example in which the present invention
isappliedtx;asolarshadingdﬁvice(forexample,rollscreen

10 device) which is capable of adjusting an amount of an incident
light ray blocked by the solar shading memwber 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 layblocked
bythesolarshadingn&mberbyfoldingthesoiarshadingmember.
Examples of the solar 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 ghading member,

20 into concertinas.

Moreover, the above embodiments have been described in
connection with the example in which the present invention
isappliedtoa}mmizontalblinddevice(VEnetianblinddevice}.
However, the present invention isalsoapplicabletcavertical

2%  blind device (vertical blind device) .

REFERENCE SIGNS LIST

Optical film

30

1

2 Optical layer

3 Transflective layver
4

First optical laver
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a hemispherical shape, or a corner cube shape. 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, 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 pun or more and 5 mm or lessF192E3.7Fhéoptical body
according to claim 1, wherein at least one of the first optical layer and the second optical layer
absorbs light of a specific wavelength band in the visible region. 15 The optical body according to
claim 1, wherein the fir%t %Qtical layer and the second optical layer form an optical layer, and

the optical body t3rtherincilides gﬁight scattering 20 body disposed at at least one location among on
a surface of the dptical fayer;dn theispticaldayer, and between the wavelength selective reflection film
and the optical layer. 1%.Ehgpptical body according to claim 1, wherein 25ranges of chromaticity

coordinates x and y of a ,
& Bonding layer

5 7 Release layexr
8 Hard-coat layer
g Optical layer provided with transflective layer
81 Incidence surface
82 Exit surface
i0
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transmission color tone with respect to a D65 light source are 0.280 5 x 5 0.345 and 0.285 5y 5 0.370.
18. The optical body according to claim 2, wherein 30a ratio of transmittance for awavelength of 500
nmwith respect to transmittance for a wavelength of 1000 nm is 1.8 5P253817WO000 or less. 19.
The optical body according to claim 1, further comprising: 5a layer haviféfa &¥atérdepellent property or
a hydrophilic property on the incidence surface of the optical body. 20. A window member
comprising the optical body according 10 to any one of claims 1 to 19. 21. A fitting comprising the
optical body according to any one of claims 1 tg 19.in a day-lighting portion. 15 22.A solar shading

device comprising one solar shading member or a plurality of solar shading members that blocks
sunlight, wherein

1. 2n optical body comprising:
a first optical layer including a concave-convex
5 surface;
a transflective layer formed on the concave-convex
gurface; and
a second optical layer formed to encleose concave and
convex portions in the concave-convex surface on which the

19 transflective layer is formed, wherein

the transflective layver directionally reflects a
vortion of light incident onr an incidence surface at an
incidence angle (8, ¢), in a direction other than a direction
of regular reflection (-8, ¢ + 180%).

15 (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 reflected
from the incidence surface, ¢: an angle formed by a specific
linear line 1, in the ingidence surface and a component of

20 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
toward a direction ¢ becomes maximum when the incidence angle
(8, ¢) is fixed, and the transflective layer is rotated about

25 the perpendicular iine 1., serving as a rotational axis,

perpendicular to the incidence surface).

2. The optical body according to claim 1, wherein
a transmigsicn image visibility of an optical comb of
30 0.5 mm measured in accordance with JIS K-7105 with respect

to light of a wavelength that has passed 1s 30 or more.
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the 'solar shading member includes 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
opticallayerincludingaconcave-convex surface; 25forming a transflective layer on the concave-convex
surface of the first optical layer; and formingasecondopticallayeroatiétransflectivelayer so as to
enclose concave and convex portions in the concave-convex surface on which the transflective layer is
30 formed, wherein the transflective layer directionally reflects a 5P253817W000 portion of light,
which has been incident on an incidence surface at an incidence angle (0, 0), in a direction other than
a direction of regular reflection (-0, 0 + 1800). (wherein, 0: an angle formed by a perpendicular line 5
liperpendicular ta the intidense strfadesanddneiititdigin inerightion e ReRlence surface or

reflected light exiting fram thg;ingidence SHHAGR « ransmission image visibilities
of the optical combs of 0.125 mm, 0.5 mm, 1.0 mm, and 2.0 mm
5  measured in accordance with JIS K-7105 with respect to light

of g wavelength that has passed ia 170 or more.

4, The cptical body according to claim 1, wherein
a difference between a refractive index of the fixst
10 optical layer and a refractive index of the second optical

layer is 0.010 or less.

5. The optical body according to claim 1, wherein
a dirvection ¢ of the directicnal reflection is -30° or more

15 and 90° or less.

. The optical bedy according teo claim 1, wherein
a direction of the directlonal reflection is in the

vieinity of (&, -é).

20
7. The optical body according to claim 1, wherein
a direction of the directicnal reflection is in the
vicinity of (6, ¢).
25 8. The optical body according to claim 1, wherein

the transflective layer has a shape inwhich eylindrical
structures each extending in one direction are arrayed
one-dimensionally, and directionally reflects a portion of
the light incident on the incidence surface at the incidence
30 angle (B, &), in =a direction (Bo, -¢) (0% < Bo < 909),

iwherein, 8: an angle formed by a perpendicular line
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0: an angle formed by a specific linear line 12 in the incidence surface, and a component of the
incident light or 10 the reflected light projected on the incidence surface, and the specific linear line 12
in the incidence surface: an axis where an intensityof reflection in a direction 4) becomes maximum
when the incidence angle (0, 0) is fixed, and the transflective layer is rotategsaround the perpendicular
line 15 11, serving as an axis , perpendicular to the incidence surface) . SP253817W000 OPTICAL
BODY, METHOD OF MANUFACTURING THE SAME, WINDOW MEMBER, FITTING, AND SOLAR
SHADING DEVICE ABSTRACT 5Provided is an optical body which is capable of blocking sunlight
including visible NgRR &S RAFAS SUDHT eSS egIar e AhaTeTectich™"® i Bpticdi58dy includes a
transflective layer:fermed onra coacaverconvexssurface and arseceid optical layér formed to enclose
concave portionseggﬁi%on\f% partions on é@gccéoggar\é%-gg’nv%surface on which the transflective layer
is formed. The transflective layer directionally reflects a portion of light, incident on an incidence
surface at an incidence &ngle (10, firatifestion dtherthahi@dlirettidif 15°6f FEgfar reflection (-9,
0+180) . (Whereix,-& ar angle formaed hy -eperendintdantnediperpendicgartothe incidence surface,
and incident light incident on the incidence %ugaé:g%p@k&%egfligm exiting.from;the incidence surface,
4: an angle foLmeéﬁby a specﬁcﬁYnear finé 127in the cidence

or the reflected light projected on the incidence surface.

9. The optical body according to claim 1, wherein
10 the transflective laver includes a plurality of
trangflactive layers inclined with respect to the incidence
gurface, and
the plurality of transflective layers are in parallel

with each other.

15
10. The optilcal body according to claim 1, wherein
the light directionally reflected is light in a
wavelength band of 400 nm or mere and 2100 nm or less.
20 1i. The optical body according to claim 1, wherein
the férst 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
iz, The optical body according to claim 1, wherein
the concave-convex surface of the first optical layer
ig formed by arranging a plurality of structuzres
one-dimensionally or two-dimensionally, and
20 rhe structure hag a prism shape, a lenticular shape,

a hemispherical shaps, or a corner cube shape.

81



20 surface and a component of the incident light or the reflected light projected on the incidence
_surface_, anql the specific linear line 12 in the incidence surface: an axis where an intensity of reflection
in a 4 direction becomes maximum when the incidence angle (0, 4) is fixed and the transflective layer

25 is rotated about the perpendicular line 11, serving as an axis, perpéadiclAar & e incidence
surface) . Figure 1

13, The optical body according to claim 12, wherein
a principal axis of the structure is inclined toward
a directicn in which the structures are arrayed, from a

5  perpendicular line perpendicular to the incidence surface.

i4. The optical body according to claim 12, wherein

a pitch of the structures is 5 um or more and 5 mm Or

less.
10
15. The optical body according to claim 1, wherein
at least one of the first optical layer and the second
optical layer absorbs light of a specific wavelength band in
the visible region.
15

16. The optical body according to claim 1, wherein
the first optical layer and the second optical layer
form an optical layer, and
the optical body further includes a light scattering
20 body dispesed at at least one location awong on a surface of
the optical layer, in the optical layer, and between the

wavelength selective reflection film and the optical layer.

17. The optical body according to claim 1, wherein

25 ranges of chromaticity cocrdinates x and ¥y of a
rransmission color tone with respect to a D65 light source
are D.280 € x < 0.34% and 0.285 sy = 0,370,
18. The optical body according to claim I, wherein

30 a raric of transmittance for a wavelength of 500 nmwith

respect to transmittance for a wavelength of 1000 nim is 1.8
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or less.

19. The optical body according to élaim 1, further
compriging:

a layer having a water repellent property oOr a
hydrophilic property on the incidence surface of the optical

body.

20. 2 window member comprising the optical body according

vo any one of claims 1 to 19.

21. A firting comprising the optical body according to any

one of claims 1 to 19 in a day-lighting portion.

22. & solar shading device comprising one solar shading
member or a piurality of solar shading members that blocks
sunlight, wherein

the sclar shading member includes the cptical body

sccording to any one of claims 1 to 1i9.

23. A method of manufacturing an optical body, the method
comprising:

forminga first optical layer includinga concave-convex
gurface;

forming a transflective layer on the concave-convex
surface of the first optical layer; and

forming a secondoeoptical layeronthe transflective layer
&0 a8 to enclose concave and convex portions in ths
concave-convex surface on which the transflective layer is
formed, wherein

the transflective layer directionally reflectsz a
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portion of light, which has been incident on an incidence
surface at an incidence angle (8, ¢), in a direction other
than a direction of regular reflection (-8, ¢ + 180%).

(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 exiting
from the incidence surface,

¢: an angle formed by & specific linear line 1; in the
incidence surface, and a component of the incident light or
+he raflected light projected on the incidence surface, and

the sgpeciiic linear line 1, in the incidence surface:
anaxiswhere an intensityof reflectioninadirection¢becomes
maximum when the incidence angle (8, ¢) is fixed, and the
transflective layer ig rotated around the perpendicular line

1., servingasanaxis, perpendiculartothe incidence surface) .
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OPTICAL BODY, METHOD OF MANUFACTURING THE SAME, WINDOW MEMBER,
PITTING, AND SOLAR SHADING DEVICE

ABSTRACT

Provided is an optical body which is capable of blocking
sunlight including visible light as well as suppressing glare
and reflection.

&n optiral body includes a transflective layer formed
on a concave-convex surface and a second optical layer formed
to enclose concave portions and convex portions on the
concave-convex surface on which the trangflective layer is
formed. The transflective layer directicnally reflects a
portion of light, incident on an incidence surface at an
incidence angle (9, ¢}, in a direction other than a direction
of regular reflectiom (-0, ¢$+180°). (Wherein, €: an angle
formed by aperpendicularline 1;perpendicular tothe 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 linme 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: 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 perpendicular line l,, serving as anaxis,

perpendicular to the incidence surface).

Figure 1
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