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(57) Abstract: Provided is an illumination apparatus for irradiating a surface to be irradiated with illuminating light, the illumination
apparatus being provided with: a light-guiding optical element having a first surface and second surface, the light-guiding optical
element guiding the illuminating light that has entered from the first surface, and allowing the light to exit from the second surface;
and a focusing optical system for optically coupling the second surface and the surtace to be irradiated, and focusing the illuminating
light that has exited the second surface onto the surface to be irradiated. The light-guiding optical element includes: a columnar op -
tical member of columnar form having the first surface and the second surface as the respective end surfaces thereof, at least a por -
tion of the illuminating light that has entered from the first surface undergoing total reflection by the side surtace and exiting from
the second surface; and a sheath member for sheathing at least a portion of the side surface around the second surface. The sheath
member has a refractive index that allows the illuminating light to undergo total reflection in that portion of the sheathed side surface
where the side surface is covered by the sheath member.
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LMFM1 a&, E1TRASRMFMT a L — MNP EOBEOREPICEE
Ih, BI1RABHMFMT ad s - XARAICETT D% - ZFAICERT
2E2RABMFM2as, BE2R/ATBMFM2asSL— P EDEDN
BRICEEBEI N, F1LYXEGT aDREAX 1 1 &EETRNEHAX 1 3
#BEITBHEIL VG as, ZEATWVWS, E2L VY XFHG2 a KUM
ARIEECCMadyEhis, F1LVXEGT aDHEMAX 11 &HBETH
%,
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[0029]

[0030]

[0031]

2ODRAEMFMT aRUTFM2 ald, BIZIERELFERPL 1 ORE
ROFFED R (BIAIERD) HoFELEE, E2L Y XBG2 a xR TIF
+ ZFAICETT 2% EE - XFRAICBELERICIFEE-ZHFAICHE>
HETIET, BELOHBRICECE 1 ARBEBEERL TWE, BEHK
FRPL1E, —flELT. YRIMEMERSECCMa &EDERELY £
NAIOMETL— NP EDEERDIFIONKREL LB LI, B2, ¥ZAIM
RIOEEIEB LY L — NPRIOFEIREBEN AT <A LD I, MERET
$gECCMa, E1LVXEGT1a, EF2LVXEHG2a, E3LVXEG3
a. ROCREALMFM1 a, FM2 apBEBINTWS,
MERFHECCMatBE2L XBEG2 a EOFEDONEH, 3L BEMME
REEECCMaDRFEDEEICIE, HEAERZRPLIOTL—PHIOR
OBEZRES 27HORAOKYAS atfBmEALNTWS, AOKRYAS ald
 NROIMBIROCZL—MNPRIDSBTLEY M) v o ERDEDICMHERD
IhTWwa, BOKY AS aDBIFRENAFRPLIOEBEREART I &
NTED, BEAFRPLIICBEVWT, B1LUXEFHGT aRUEIL VX
BHEG3aldEbICEDERNEHSE, E2L Y XEBHG2 alFEXIZADRER

FEEf 1 LYEREREINTWS, E3LVXFEGCG3 azEXTHL VX
DHEMAX 1 3HSHABAETOERE (FF) 1F. BI1LYXEHGT a &K
FTHLYZDHEMAX T IHASHABREXTORR (FF) JYBKEL,
BREAFERPLIE, MAERECCMazRAWHANNLERTHY.
BMRREGRNRIE, B1LYIBG1 aRUOBEIL Y IEG3 ad&L VX
TIRRAZEMAX 1T 1TROCAX 1 3ICH LT XEFAEAOEERNEBRBT %, %
T, AERBHETIK., JUXBEDOLYIHNSLBRINDEIL Y XEEG3
aDEL VX LT, BERARSEBLEWVEDTTHEHEMAX 1 3 N5
+ XAAEBO¥D %=L TWS, COSH, M2 RCLUETSERY 2K\
Tld, FEHREHISEDRAEERLIEL Y XDADLRBLVXEE (G3 a
, G3b%) Z. MEIIH L THoM0 (UIET LA AENL Y XBETERL
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[0032]

[0033]

[0034]

TWd, COER. B3LVIABEG3 a%zERT2L2E8OL v Xid, HEA
X136+ XAARMDFELDEN, BERIENTLRATEZBLTWS,
BENERPL2IE, BEAERPLI EEEARICEAL THHMICEE
In/ElK (2 DFERICEWTERENAFERP L 1 %2 Z8ICFEITREDF
YIZ180° EEL#EM) 2B L. BEAFRPL 1 EAKICTRAIME
ICHBITEREFERNONRY—VDILKETHZ—RIE%ETL— P LOEREFRIC
KT 2REBITEDEEAZRTH D, T4LL, HENAFERPL 21
BEAFRP L1 ERMRIC, ZEICFETRAMAX2 1IT0>TREI N
BILYVXEGT b, 2LV XEG2b, RUMAREECCMbE, Z
B ETRNMAX 232/ OEI LV XEG3 b, F2LVXEG2D
PO+ ZAHEICEND HRENFHAX2 2158 >THXAEICIHYHIT S E
TRASMFEFM1I b&, 20+ XAMAICADN D HRE — ZHAICHTYEIITS
FE2RWABMFM2b &, BEAFZRPL2OERICEEINZBAORKY A
Sb&ZBATWS, 2DODRASMMFM1 b, FM2 b, BEAFRP
L2DBEFEROAEDOR (BIZIEHRD) DoFLAE, BE2LVXFHG2Db
ERTIFEFE+ZHAAIGET T2 HE2IFIE+ XARICEELZEIC. FEFE-Z
FEISE> TETIETHRF LOHBERICES F2HRBERLEZBHL T W
%,
BREAFERPLIDEIL VY XEG3 ab@ARKIC. BEAFZRPL2DE
SLYXEG3 bAaERTZEIBOL VXL, KA X2 3156 —XAEAEM
DHFFHEN, OEFENFLATEE L TND, HEAXT 1, AX13RK
CAX21, AX23EFZH#ICIFFETTHLL, ABMAX T 2RTAX2
2 IEXEITIFIFTITTH LWL,

B33, AFEAO—EBFETHIBARBICALVNSNDE YT MDIERK
EFRTEENRTHSD, FSICRTLIIC. YRIMIE, EEEAA (YHRA
) B> TEREINT, M1 O{/EHERPLI1I~PL7IINIET 2EFIK
(AR, XITmEA=APRETE LV, LITEEK) ORBEASEIEV 1~V
THEIBROIND THDHN/IS—VEFMT O0O~M1 6% HEATWD, IREA
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[0035]

[0036]

BV I~V IDPEMRTHDDIE. MIBRELEBET H7HIC. ROARSE
V1~V7OMEBONY—2DIgETL— MNP EICERTENT 27-DTH
%, TR, B —VEEM T 0O~M 1 6 OEIHERICIEREICE L/8y —
VHBERINTWS, BL. YAAOHEmSMORAM®EEEV 1, V7 OREIO
Ty PEBORIEERTIEBAINLDWES TH D728 GEEEAMICIEEIL
BERDTDH) . XBUTETRERKRE L >TWD,
YAUVMEDRBAEZV 1, V2OYFAOHIRSBOI YV EHET 5%
OIC, WMABIAXFERILT 1, | L2FOHICIE, BERLRVWEARER
YpEZIEOy R4 F L —4% 5 OHFEEREEICEEINTWS, M4 &
. B130%ENERPLT, PLIICHRIEYTSYRIMLEDIRBASEEV 1
, V3RUOTL—MPLEDKRE (&FHEE) |1, |1 3&, F2708KH,
ZFRPL2ICHMT B2VRIMEDRRAMEEY 2 RUT L — P EDKRE |
2L DEKREHRPTZ2HOTERTHD, M4IZHWT, BEAMBEEV 1,
V2, V3RD/NRY—2%&XAFAICIEILT, YARIZERITHK LBHIME
Fl1, 12, | SRICERINS, RABEFEV 1 RCEEF | 1EENhETHL
CEEAX T T, AXT 3RS - XAEICANTEY, R\AEEV 2 RUGK
Bl 2i3FhEh, REHAX21, AX23h5+XAAIKANTWND, it
2T, BE3ILVIXHG3 aRkUG3bAaEKTZL Y XOFKEMEKRITEE
CCMa, CCMblIO¥n%ZYEE LcBIERIENFICL TH, REF | 1
, I 21Z@ED I EBRIERICT S L RNE LA,
FE1HORBABEFZV 1, VIFEDORLVC 1 FEZHERNYHICETRERE
. B2HOEIAESEFHYV 2F0HLVC 2EAERYEHICETREREDX A
[ (EEAM) OFEREZLMEYT S, AkRIC. B1DEEF 11, | 3FOD
RO CTEZRBIYHICETARERE, B250KF |1 2F0h0 1 C2
ZER/AYHICETREREDOXFACHEREEZL p & 9§35, £k, RIRFH
P2HRPLT, PL2, PL3DOKEMEXZLETDE, BRLMELPED
BHTIEUTICRIEE (1) OBRRAMIIT 5,
Lp=Lmx|B8] - (1)
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[0037]

[0038]

[0039]

ZDiFaE. B3ICRT LI, B1IOBREAFRADIN/INESG —EM 1
0, M12%F&, BR2D0KREHAZRADINNSY—VEMT 1, M1 3FLE
HXAEORACMEBICKKR LT, YRI947€y A MOZOICLTHEWTH
. TOEFEETL— NP ETERICEESOETCERTE S,

MA4ICBNT, S1REA2RPLIORMAX 11, AX13%2ERE
ISTXDHET1RDE., BREAFRPL2ONXKMAX21, AX23%
BAIRIS2X (=S 1X) OF2#EH&IF. XHIFTTHBN YAH
NOHFTHEWIEBLTWAL, H2ILRY., AEBEHMEOKRENFRPL
TIZBWTIE, B3LVXEHG3 adR#HAX 1 3HSMEARFECCMa
BIOEFHEN, E>T. 2HHEROMEBEAT, A2TRILIIC. B2R
EEHFM2 a RUEI LV XBEG 3 a #MERHEEC CM a flISERIT S
ENTES, AKRIC, BENAFRPL2IBEVWTH, 2 HEROMEA 3
, AATRT LI, F2RAFHMFM2 b RUEI LV XEG 3 b AMME
REHEECCMbRISIEFITZ I ENTES, TOBEICIE. BERENS-2H
MICFEENT 5720, FL—bMPEIRIMIZFH L THEBASICTFIFAHED
Hb, IHIC, MIDOKEHAX 13, AX23DXAADERMND pH5D
p’ ICEMBINDLD, BEMAFEEPLZ2AE LTNHE{ETE S,

CDEIICHEMAX 13, AX23DXABEDERAD pHhSDp’ IC5E
MBINLBAICE., TL—hATF—YDOR=REH (FL—MIDATFT—3
R) BPMBEUETED, XI5, 1EOEEEABO L —FRT—VDOEE
RSN ERINT, BABEN M ERBING D, AW—Ty b ELT 2,
BB, BEAFRPLT, PL2OXAAOEEEZ | B | &d2&. LUTFIC
TIHR (2) TROLNBYRIVFA 7y NMODSEIF, B3 D2 =M
ROMEBE21A~21CTRTLDIC. F1IORIABEEV 1, VIERD
B/IKS—2VEM1 0, M1 2FE, B2HORMAMBEIEY 2, VAERDIIN
H—VEM1 1, M1 3FEDBICXAADA 7Y NERITEIVHENH D
. CDIFE., FERLmEMEREL p &k, 8K (3) OBKRERRET 2,
MO=Lm—-Lp/ | B]| - (2)
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[0040]

[0041]

Lp<LmX|B]| - (3)

B2ICEWT, AEBFEETIE. EEBXRIC. YRIMOD/NRY -V 5
ERFEBPPLAENLTTL—MNPLEICEHLARET, —HlELTTR
IMZREDSM 1 TRY+ XERAICREVMTHRET2DICABLT. FL
—rPHOREDISP 1 TR+ XABICEEVMX | B | TBEII NS, BIF
BENFERPLI~PLTOBREF/ETHD, CNILL>T. ISOYRY
M®DFN/RG —VEM T O~M 1 6 DILAEEBDIGERETGHLE /Y-
ATL—FPLICEXING, B, YRAIMRUTL— P A& - XAHBEIC
EETDHIEHARETH D,

(Oy RAYFTL—% DRER]

—MIC, Oy NREM GERAEZEHM) Loy R4 vFJL—45
iE. HSZX (BRI, BRASR) PAFEREFOBELPTUVMBICELS
THERINTWEZENL, ZORMYBRVWERZICT HHIC, BISICRT
LI, AOY RAVFIL—45%58ERT26EDET Y UEICH L THEHER
YIRS 1c, 561d, 51 eMERINTWVWS, T T, EIYINITHER
51 cid, REMNICERROASNES 1 aBLCHHEES 1 bOJRDICH
Ih2EIRYMIICL YRS N, @Y MIES 1diE. AHES 1 ad
SUHEKNES 1 b ORFLLICHEINIEERY MITICL YRS, EEY I
THES5 1 eid. AFES 1 aBLOCHHFES 1 b EERDZ4DOAEDE~
BOBIGSBICEINAZEEYNMITICEYERING, &P, Oy R4V
TIUL—45DHHFES 1 bDORIOTy JERICK LEERY NI AL TH
EUYUMIES 1 dZzEKLEEES. HOICRTLDICTRIMEICERI N
LRBHAEBONBESTPWOLI Yy DENDEREFER IS L RUMB TR
Y, XAROEIHERICS I 2RAEFEOT Yy DOV S X MMETT
%, ¥, RABRBORESE M. TOXHFADIT Y VERICEWTELL
TW3, TDkH, REOBENREEBETIE. Oy R YT L—495%5FHT
%A, B2, Ay R4V FJL—45&YRIM (BRHEE) &DEIC
T4V K (BBHKRY) 2%, Oy R VFIL—90BEEET 1V
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[0042]

NEXRTEEBEWIRZRICHELRBERICTZ2TS5M Y FAERERET
B2ZEILE>TYRIMEDRARBOT Y PEHOIV M5 A MamH 5 &
D2ICLTWSB, LHLAEDL, ZOLDREN EBEOBRICENIE, BN
FRNAKRELETZEEEHIC. HEES 1 bDI v U (KEEFEDG
FICXARAOEImREO Iy P88) ENSENINDINET A4V RIZL >
TENTDIEERY, Oy KA VYFTIL—4 5 DHEFELH% RIASEZD
FEERICESIEONAWOICRAMEMET IS5, TI T, FEBHET
. Oy RAVYTFIL—9B55UTICRTLDICEBRT DT &ICE>T. X
FEOEmBOI Y PEICEL. 774 Y REZRAVWS &R, Ty IO
OV RS XM EWERAREZEKATREICT 5,

B7AlE ARBO—ERFETHZOY RIVFIL—9DERETRT
FEHTHD, M7BIF. 7 AICRIAY RAVYTFIL—9DEERRTH
%, H7AILTRY £DIC. AREBAO—FEHEHETHZOY N1V FIL—4
5%, BEARABMOARAICRILIZAET Z2EHHRER (EAFR) ooy Mk
WH5 1558, 20Oy RAVYFIL—95TIE, BARR2 M SHHI
NBEXIE, AHES 1 anrsOy RAYFJL—495DRBICAG L.
Wi EH—FAOY RA VT L—450RAETHERS (RERFET
F2RE) Ik, HEES 1 bHASHEINDE, &b, AFES 1 ad
SAE LRBAXO—EIF. AETRAINTICHFES 1 bASHHFIHN
%, Oy NREM S 11E, BRAS AL > THEINTWS, Ad,. AR
AZAIREINT, (MOAEAT R, JFEHER, BEMBEEOMBICE -
TEBRINTELWL, £ H7BICRTEDIC. HEES 1 by U
ORABAOAIEIEHBEEBM S 2ICL > THEINTW D, HEBMLE 21F, T
DHEEM S 2HBRBINAERICEWT, Ay RAVFJL—495R%
LB L CE BN RNATRERREEEZE T 2MBICE > TRERINTWL
%, BRBICIE, WESMG 21k, ZOWELM S 2 AW E I NAAIEERIC
BWTRAXG RN ATERENELEEFL TV, Tk, WESME 213,
B ZRIN L BWHBICE > TERIND & LW, B8, Oy R4V F7

i
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[0043]

L—4 5Tk, ASTES 1 a, HHEES 1 bk, BEAXEZAIE DO
EEHEIh, FAmEE. BREXZABTERFNIEZ2LHICHEREINT
W3,
CDEIRBEICEINIE, HEES 1 bDI vy UEMAHBEML 210k -
THEINTWEODT, HHEES 1 bDI v VERICH T 2EERY T &MRE
THIENTES, AMYMNMINAREINSDGZET, HEES 1 b &AiEE
AEBRYMNIBENITICEWCERLAEAEIND, k., HEHMSG 2
N BYRAUTITL—S5REEHELTELRAXOERNEFEZIELRD
e, HEES 1 bDIT Yy UMERET DI ENTE S, T, HHE
51 bhHET 2B ECTIIMICERFT 2EHFER (LVX6, 7)
IKEYTRIMEICHRINZRARETIE, R8ICTRT LD ICHBES
PWOIyY PEHIAMEBEREFERICHLIBERSDOH, 7742 RERUT
AV REERERAVWSZ &R, Ty VRO Y M3 R MAEWIREAMRE
TS B ENTED, 0. WEMMS 213, BT LEHEHHNES 1bD
LERICE> THRIF2HERFRL, BIAIEHEHFAES 1 b ICHIFDEWICET
= DIBICH IS T 2REEBE T ICEHEET 2L 2ICLTH IV, BEMICIE
. HHES 1 bO—W"ORDICKET 2REIREIFICHETBLDICLTH
SR
AREMEOBREETIE. BRAEBV I ~VIOEL4OKREIE, YA
MAOTEICLE L TXAADOTEN 7~ 1 IFEREOREIIICEREIND &
MEFELWV, THICKHIELT, Oy RREBH S 1 OAFES 1 aB L OHE
E51bICBEVWTH, TORLOTEICKH L TRIBOTENT ~ 1 3ERE
DRETIICEREIN, HAERED (YAR) OTENImmiZEICH L T,
R (XARA) OTENF20~40mmDRKEIEIND, ZDFE, KT
Oy JEICEARYMNIAEIN, TOHEY NITEICKETY % BEAEEO
OV KMNSAMETZBILET2HDICT AV RBLVCT T4V NHEREH
W2&, HWEEDS 1 b2EINOHAINEZENEICH L THERBRHAEDEX
R, LEA>T, HEES 1 bORLAEITTEERRY INTEHEZRETE
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[0044]

[0045]

5&0ICFB2EICEY, AEBKREZNH T 2RKTHEELRWREE/DLI &
NTE 3,

BmH, MOICKRT LI, Oy RAYFUL—4508AR (RhZAMH
) IKNT 2R\ | LOAFHAERVEAENSENETNO 1, 02THD
ETDE. AFHAEO 1 RUBRAEO 2IEUTOHRX (4) [CRTBEFRE
BRI D, B (4) . n,y, nEFRFhESRCOY RAVFTL—
S5 DENEETRT, f>T. Oy NREBMS 1 BV ERFEn N1, 47TH
DARASRAICI>TEAIN., BIAX | LORRKOAHAREO 150, 3
ISTTPUTHBBEICE. Oy RAVFITL—95RICHIFBIBEAN | L
DEAEEO 21FHW0. 225V 7V RSB,
sinbl1,/sinb2=n,/"n,; - (4)

—F. WERMLE 2ICL>TERMANX | LSRN DREFE. UTICRT
#HRX (5) DLHICRIND, X (5) B n (3 HBEME 2D EINE%E
TT. 2T UTIKFTHA (5) KAy RAYFIL—495DEHREN,
DIET. 47, RN | LOEHAEO 20DEOC. 2253Y7 VKA
$BH5IEILE>T, Oy KREBHS 1 HAEFREn N1, 47 THIZARAS
ACF> TN, BRAX I LOARAEO 150, 3337 THD
BEICEITS, WEBWBMDL 20BMEDOREZLUTICRTIEN (6) DL
ICKDHBIENTES, §abs, Oy RIREBME 1 AEIFERn A1, 47
THIARHZRICE>TERI N, BAX | LOARNAEEO 150, 33
ST UTHBIHEICIE,. WMEBEHMS 2 LTE, BIFENT. 43LUTO
MBERAWDELW, BIFENT. 43 UTOMBELTE, ZH - Fa R
7007 I AMKASHEOT7 v REET 7088, NTT7 RV
T/ OVKASHBORENEBEME, SHFEIEMRASHRHOY )
O—VEIEME, D | CHRASHHOAERU VELEBIEMES A FIRY
5ZENTED,

(ny,/n3) Xsin{ (g 2) —62} =1 - (5)

1. 43=Zn,; - (6)
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[0046] CZOLIREREETZO0Y RAIVFIL—451k 1 0ICRTIRIC
SOTHEETDHIENTES, M1 0IE. AEBO—EKEFETHI OY N
AVFIL—450RETRORNETRT IRETH D, AFBPDO—EHEH
BTH2OY RAUFTTL—95%2RETBRIE. BOHIC, PR EHAIE
DFEINTHAES 1 bD4:0ICEHERYMIELS 1 ¢, 51 dAEITLN
Ow RIREM 51 2#HEL. ATy TSTICRTLOIC, HEES 1 bD
Ty VHRORBOAEEHESRMS 2ICL>THET 2, TDEE, HWER
5 2AAIEICET 24D ICHBESMS 2 2#QIEICERY [FiF 5, RIS, 27
v TS 2T LI, Ry A MEES 3FERWVWTO Y NRERM 5 1
DY ZEIC—HDP EWVWE 4 5HEAIE D, RIC. ATy FS3ITERT LD
ICe /XIS 5ENLTEERT BHE/y RS 6DHEES 6 allS i 0,%
BtV LAFEORZ) %L AN o0y NIKEME 1 OHSES 1 b
EHEmMS 6 allHBEIEDI&ICL> T, HEES 1 bOEEYINTIES
Tc, 51dM®REINZETOY NREME 1 OHFES 1 b ZHFET S
o TLTHRIEIC, RTYTSAITRTEIIC, Ry AL MRIEZMNEAT S
JEIE>TOY RIREBMB 1 20 EVWE4DLAT I &ICEY, RFEBAD
—RBEHETHIZENAPMMELTOOY RIVFIL—4558ET S
ZENTE D,

[0047] 72d. AERBEETIE. Ov RREHM 5 1 OBFEO T v DERICHELRM
BC2EWBIVDIEICE>T, Oy R VYFIL—49502RIFEEE
BOZERL, HHEES TbDITy VRZFRETDI & ELEA E1 11
Y EDIIC, Oy RIREMS 1 OHFAES 1 bDITy VERICHIHRT SHEIC
REIEBM B 8 2B T B WS 4520y RREMS 1 OY Z@EICERY FTF S
ZEILELT. Ay RAVFIL—4 502k AEBERLRS 2 &1L, H
SES 1T bDITyVEaRELTHLL,

[0048] F/@EA#KIC. 1 2IRTEHIC. Oy RIREM5 1 OHESFEES 1 bDT
YIRS, BIORNEELFITIHWES QatBI1ORFNELYVREWVWE2D
RINEEZETIHES Qb N OMRIEEHELTAL. COZTEHELK
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[0049]

[0050]

[0051]

[0052]

RUBRWEYRREDH CRET DI EICEL>T, Ay KA YFIL—45
DERFAFHUERLEI &R, HFEES 1 bDT Yy VBEZRELTEH LW

B12IRd40IC. HMERMEZEWETHENT 254, #ES9ald
. By RREF 5 1 ICx T 2BEUNBVME. BEEMICIEHES 9b LY
H0Oy KREH 5 1 ICRH T 2EBUIBVHBTHERT 5 EMNIFE LL,
DFY, HES9azOy NMREME 1 LHMES b DEEEE LTAHAW
THdW, Oy FAVFIL—5E, HESMEZLZBHRETHKL, Oy R
REBM B 1 EETIHELMOBEL Y H Oy NREHE 1 ITEELP TV
MBICHET5IE T, HESMIOY RIREH S 1 85IEHFMNICKLKT D
TENTED, Ov NIREBM S 1 &89 28R, L L& D ICr DR
$YUHREEMEWED, Oy MREME 1ICHT 2EREME 2D, &
B, B12Ti3, WMEBMZ2BOMETHA LD, Oy MREHMS 11C
A LN 22 RETENRIE I WEEORBULFICREI RRL,

ZZT. EREEFEOOY RAVFTIL—4%E, BHFES 2 b ICHKRI
NEEERY ZRELEEBRE LENCNICREINGWL, Oy K47 T L
— &3, ERYZRELEZBAOAEICKRBEIMEZRITEZIENTES,

BM13Alk Oy RIVFIL—9DERHOERETTRHERTH 5,
K13BliEk. H13AICRTAY RAVFIL—YDEEANTHS, K13
Cid. M1 3AIKRYTOY RAVYFTIL—HDOAEKTHZ, M1 3ALS
BM13CICndOy RAYFIL—4205F HAFRICERIN/OY
RREBF 2 1 0 &, WEHHM212, 214&, 28T 5,

Oy NREEM 2 1 013, BPERAEOFEICRIDIEZE T 2BREHHEFIRT
Hd, Oy NREHM2 1 01E, Lk L7zOy NREM S 1 ERAKRICARTS
RACF>TEAINTWS, Oy RREM2 1 0(F, BRAZRIREI N
9. MOXFEAS R, AFHER, SEMBEOMBICL > TERINTH L
W, Oy MREM2 1 0, RIBO—HDIHAOENAFEZ 20 &7%40Y
. RO A OIRSBRAIOEAESFE2 22&715, Oy KREM2 1 013,
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[0053]

[0054]

[0055]

[0056]

BREAGRMROATE2 20 S HEE2 2 2 & OBICHEENZEA, @2
24, 226, 228, 230&13, @224 LA@E2 26 EHEHK
OoEMNEIEEHY., AIE228 LAEH2 30 EABEAEROANMNEGDHE
EHd, Oy MR 210k, EEAMNSREBE. fAl@224, 226
TERINZINARIDERY, AE228, 230 TERINZIIEDE
AN

Ow RIREE#M 21013, AFE2200AmE224 80Ty V., 2FY
EAFEH220&AIE2 24 EDOFHEHROICEHNYINIE2 4 0A”THIN
TW3, Oy RRERM2 10k, AFRE2200RIEH2 2 60T v AR,
DEYEAFE220&AE2 2 6 & DEHEDICEHERYINIER2 4 24K
MINnTWa,

Ov RRERM 2 1 01F, AFE2200AE228., 23 0A0ENZEL
Ty PEBlE. YIYII >R, DFEYVEERYNMIESAERI L TUWRWEIK
THhHd, Oy NREHM2 10k, HF@m2220RME224, 226, 22
8. 230l ENENhI Y IJEBIFE. YIYIIo /K, DFE Y EEY INTIER
PERINTWRWEIRTHS, IHIC, Oy RREBM2 1 01d, @2 2
A0AEm228AIOTy VR, Am224DAIE2 30AOT vy VEHEEIY
IU-IRTHY., Aim2260AIE2 2 8AloT Yy UEB. AIEm2 2 6 D
H23 0Oy UEELUYII>EHIRTH S,

WERM21 21k, Oy RREBM2 1 0DAIE2 24 DLEICHEL TWL
%, WEHM2141E, Oy NREBM2100AE2 26 DLEEHEL T
W2, WEHBM212, 2141F HEHME 2 EAKOMBTREINT
W3, DXV, HEBEM212, 214k, Ov NREHM2 1 0DREAEIE
BLCEARBBEANAE224, 226ICTELABEERAXESRES
2B AEET AL > TRRIN TV S,

Oy RAYTTL—4205F, BANR2LHASHEINLEBEALN, A
HE220A250Y RAVYFIL—492050RMICAS L., Pl Et—
WAAY KAV FIL—42050AETHERST (AEBFETR2RH
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INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/059245

A. CLASSIFICATION OF SUBJECT MATTER

HO01L21/027(2006.01)1i, G02B5/00(2006.01)i, GO3F7/20(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

HO1L21/027, GO02B5/00-5/13;6/00;7/00-27/64, GO3F7/20-7/24

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-199%6
Kokai Jitsuyo Shinan Koho 1971-2012

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2012
1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Jp 2002-110502 A (Canon Inc.), 1,3,8,9,
12 April 2002 (12.04.2002), 11-15
Y claims 1, 6, 8 to 10; paragraphs [0001], [0048], 2,4-7,10,16
A [0057]; fig. 5, 10 17,18
(Family: none)
Y JP 2001-237169 A (Canon Inc.), 2,4-7,10,16
31 August 2001 (31.08.2001),
paragraph [0003]
& US 2001/0028448 Al
Y JP 10-104546 A (Nikon Corp.), 2,4-7,10,16
24 April 1998 (24.04.1998),
paragraph [0033]
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

12 June, 2012 (12.06.12)

Date of mailing of the international search report

26 June, 2012 (26.06.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2010-507112 A (Punch Graphix Prepress 4-7,10,16
Germany GmbH),
04 March 2010 (04.03.2010),
paragraph [0019]
& US 2010/0321659 Al & EP 2080053 A
& WO 2008/046494 Al & DE 102006049169 A
Y JP 2007-234757 A (Mejiro Precision, Inc.), 4-7,10,16
13 September 2007 (13.09.2007),
paragraph [0066]; fig. 4(d)
(Family: none)
Y JP 10-116762 A (Sony Corp.), 10
06 May 1998 (06.05.1998),
paragraph [0013]
(Family: none)
Y JP 2001-313251 A (Tokyo Denki University), 10
09 November 2001 (09.11.2001),
paragraph [0006]
(Family: none)
A JP 2005-116831 A (Nikon Corp.), 1-18
28 April 2005 (28.04.2005),
paragraph [0095]
(Family: none)
A JP 64-913 A (Canon Inc.), 1-18
05 January 1989 (05.01.1989),
entire text; all drawings
(Family: none)
A JP 2004-101895 A (Chinon Tekku Kabushiki 1-18
Kaisha, Shanghai Shungyo Koden Kagi Yugen
Koshi),
02 April 2004 (02.04.2004),
entire text; all drawings
& CN 1488989 A
A JP 2002-343695 A (Nikon Corp.), 1-18
29 November 2002 (29.11.2002),
entire text; all drawings
(Family: none)
A JP 2002-180238 A (Nikon Corp.), 1-18
26 June 2002 (26.06.2002),
entire text; all drawings
(Family: none)

Form PCT/ISA/210 (continuation of second sheet) (July 2009)
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
(See extra sheet)

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
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Continuation of Box No.III of continuation of first sheet (2)

Document 1 discloses theinventionof claiml, whichis “anilluminating
device having a refractive index that makes it possible to totally reflect
the illuminating light by a covered side surface section”, said
illuminating device being provided with a light guide optical element
that is provided with “a columnar optical member, which is formed in
a columnar shape by having a first surface and the second surface as
end surfaces, and outputs, from the second surface by total reflection
by a side surface, at least a part of the illuminating light inputted
from the first surface, and a cover member covering at least a part of
the side surface at the periphery of the second surface”, and “a light
collecting optical system, which optically conjugates the second surface
and the surface to be irradiated with light, and collects, to the surface
to be irradiated with light, the illuminating light outputted from the
second surface”.

Therefore, the invention of claim 1 cannot be considered to be novel
in the light of the invention disclosed in the document 1, and does not
have a special technical feature.

Consequently, it is not considered that the inventions of claims 1-18
are so linked as to form a single general inventive concept.

Form PCT/ISA/210 (extra sheet) (July 2009)
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