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is connected to at least one of both ends of the main waveguide; and a reflector which is
placed at an intersection where the branch waveguide and the at least one of both ends of
the main waveguide are connected, and which has a different refraction index from the re -
fraction index of the main waveguide and the refraction index of the branch waveguide,
wherein the reflector refracts or reflects an incoming transmission light signal and an in-
coming reception light signal in different forms, and thereby directs the incoming trans-
mission light signal to the main waveguide, and separates the incoming reception light sig-
nal to the branch waveguide.
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HARIGI0)E #9132 41 3 A& (340)F 91 FAAIA WAL (310) -2
A == 3

!—H

[69] EH A A (a-b)> §HAF1(310) W2 S E = 4 3 A2 (330)E
Wit 84N A F B2 2 A PA A 5= o)

70 ER A AAREHE FA DAV )R HE FRES T, F
Tulge] FAE 2 /A ma g ZEE vg Y HY R 2

=dES Mo EH, HAIGI0E F O’ﬂb T3 A5 34008 9 24
A A WA (310) W2 WA 7] 31, HEALZ](310) W2 W8 ¥ = 4a] 3
ANZB30)E HF =H4AA F a2 g2 A2 5= A ofdl T gk Al g
A2 558 Fxsto] 71 A4S 2 g
[71] T3 A AAH(a-b)2 FY FRE FAEH O HRAB10)E F-) H = )
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[72]

[73]

[74]

[75]

[76]

[77]

[78]

B AT (340) 5 9 F FAA A HHAL7](310) HFE 2 A A7) a1, HEALZ](310)
W E g s S FAE3E30)E T F4AA F B2 2 A 5
AT}, o)oll thEk AbA e A& w68 Fxato] 7] A8y & S

Al = AAR(b-c)< A s &= 41 33 A 5360yl o gt AFZH0")o]
AAZHO )BT A% oo Ze g FAE = vt A, Alo] =
BAM D)= AL E = 541 3 A ZE60)E T FEAA A o E =R
i PAEA R i A=

ESH Aol B AAA(b o) 52 AAM@-b)ET 22 =4 EE 2,
2o #dE 9 7] mylg e adEel ve] AYE W R st
ZHAE S VMR oEHN, A= A B A Z(360)5 U FEAIA 7HA
LaEE FYAIE 5 dh

ol o, & EutE o =4 E, 7HA] R o] =4 E, WA (310)9] H 4 H, F4)
AAE @byl AH = deole 245, 74l AA™E(a-b)o]l AN = deol 4%
= AR = AAE b -c)0] AT = doo A4 5 Holw of- Fh)=
HEALZ1(B10) 2 F A 5 &= 41 33 21 5320)7F 41 AAH@-b) L 541
AAH(a-b)E Tt B oA W A RIALE A, 9] F QALY A oFE E
Ao g 2AE I, HALY| (31002 F- U = = 541 3 A 5(340)7F =41
A (ab) B AL = B A (b -0)E B k= g ol A Wi HREALE AL,
QI WAL X ks A2 H o ® zAE 4= glv) ulabA, HALY|(310) &
A E = S F 21532009 T o] BEALGL o] WEALZ](310) WA E X8 E 4,
T SR AdgE 5l o HhALY(310)E F- Y H &= AL 3 A2 (340) 9

5ol =41 A A (a-b) 2 Ako] = A A (b'-c)oll A HEALGL o] ¥EALZ](310)
Wt E g s o, 7hA) wepE s e o Qo

7] A, HEALZ]1(310) = S el A1 ulef o], 5221 4 AW (a-b)o] 52 9]
Wb QAR 0) S 22 s A 5 52 A A @-b)e] AR ol L AIZHo
JEU A S A H W, Aol = AAM(b'-0)7F 5 bR B 7FA] B9t 2 Aol ]
AA Hye AR PAAE O RN, a-b-bao] At FEE PAHE 5
AAGE, o]l A g AV Y =] X ¢Fa1, 5741 7 A F (a-b)o] G ol 7H7kE
AL (00l AAZHO)E.TF 2= A E ™, Alo| & A AH Db -¢)7F F 3=
2 7HA] Eu g Aol o] A A ef H e AR P = 2 o, aol adll
THE A A R g4 E 5w T

oo} Z-& F2E ZH= HIAL71(310)el - E = A F 2153200 E F-HH =
T4l 3F AT (340)= A DA @-b) D A A AIH @ b)e] oha a1 & E A
upe} A8 = Fo g

HEALZ](310)00 -4 5= $41 3 A 53200 $41 A A @@-b)ell 2] & 2%
=¥ o] §EALZ](310) W2 X 8 ¥ a1, HhAL](310) W2 Al ¥ &= $4] 33
2 Z(330)F T4 AAE @byl o8l Wit =4 Eo] F EarE 318dHE o 9l

HEALZ](310)0l - ¥l = Al F A 2(340)+= 74l 2 A (a-byoll o &l 9%
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[79]
[80]

[81]

[82]

[83]
[84]
[85]

[86]

[87]

[88]

ZFAE o] HFAL7](310) HFE X8 ¥ a1, ¥hALZ](310) W2 A 3 5] 3= 5241 33
22 (350)+= T4 A @-b)oll o8l W HREALE o] Alo] = A A (b-c) S &
Ay T A E = 54 3 A 5(360)= Aol = A AH(Db-c)oll o 3 -
=AEo 7 wutE R HeE 5 9

4= A3 AA el & g

Y45 xSk, A3 A A gl uhE oFuka Xd% ?Eﬂ LSRR
AAE Hsko g AT = g _\j}ig] o= Ao]n o]
o}UrOﬂ AAY = 7HA BuE H HA(410)E E3 ‘JE}

Lo R O] Ew 5 Aok o] = Ehte) 7W LT A= aab
‘mb HRALZ1(410)= 5 =R ] = d 5 W7 EopR e A E R Y 2
A e vds FAE 5 Aok vhak, whAL7](410)7F B 200 A ok
& o mupR e E39E = vkl o v & S, WhALY](410)9] = A E o
wee] ZAE D X Eapee] FAE R 2hY, 4 4 A a-b)o)
A @-bET & F4E5& 280, 7 a2 S48 4 7H] RapE 9]
o ujg] 44w W =z ZH3 FH4EL 7 o 24, HhAL71(410)2]

o] A AAH@-bYLETEH T4 AAH@b7HA AXA o'
tol R th411)i= A olt}. o] o, §EAF7](410)2] %éﬂ 2 54

A (a-b) S 2B 4] B A (a-b)7HA] A& 0 ' Apolx| Y &
%C ] u:}a]_ 12]—7;”%4 OE_X]—O]-?G th;}

oo, A g gk A (abrupt boundary)Q! 521 74 AW (a-b)2] =4 & n,,, S8 7
7)™ (smeared boundary)%! %4 A AH(a-b)e] =4 E n, w2 7 EI 29} 7HA]
LotE ] 24 E 0> oA 29 2 He A o8 FAE

<_r'c’ﬂ—/\] 2>

n,, < ng,y=n

whetA], £ A @-b) A G10R FY %%MV7”'M%V“:
HRALZ[(410) 2 - ¥ 3= 241 3 21 5440) T 4l o] 12 of 1= Shutol] B Ao
Dol AAIZF )R A% 5 Qoo A= gAdE Fagle], =459
Ao 2 B (41002 F Y == F4 3 A 542005 U FEAA
REAFZ](410) W2 K182 ? At

HHAE] (410090 2353 5221 A M ab) & AR T@L0)R F) 3= $4 3
2 Z(420) Tz WA (410>f’a Qe = 72 F A5 (440) F Aol = 01 -
shitell Tk YA 0)0] AAZO) BT 2= el o] e dAdd
whehA, 2 A A (b)) HA(410) 2 -] == 4 3 ﬁ§(440):a_— LHT
FARRARAA 7HA] o2 2 Fe Al 5 vt

S 524 B A (a-b)S F4 A A (@-b)oll o al W =l v o ®EALY](410)
R e EE S 3 AS@30)E & F A F B R E AP 5
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DA

X

C
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[91]

[92]

[97]

[98]

[99]

Lo 2 & vehd o)t
&gz maEE v
o Y 5 HojxE o]

shtol] A E = 74 EapE @ "L (510)F EEHE

T g R o] ¢ T Aok o] st 7H4] mut R E 1A B = wlx} A
W X 2] 3= AL (510)= 5 =2 o] S4E 9 7] e a4 R &
=4 E5S e vjd 2 FA4d 5 ok ek, whAL(510)7F = 300 A E i a
FAE T2 EupEel X3E = ALY T E A2, HEALY](510)8] =4 E ol
2o #d4E 97K mupE e FAEH Y AH, 541 AW @-b)o] 41
(@-bhEo 2h2 24 E5& 2, F EoE o =45 R 7HA] LR 9
o mg] A WY R 24 FHES 7FH o2, §-A17](510)2]
o] Al AAH(@b)ZHE A AAH@-DYWHA] Aoz
7 (511)= deolr}, o] w, §kAL7](510)9] 4 &2 4 7 A A (a-b) 2 H-E
FA AAH@DYVEA] AE4H 0 =2 2ol A A, 4] 5ol upe) @AKo
s

ot e (2

o), 152 AAA@-6)2] FHE no, T AL 2
ARG FAE 0, D T B A E ) FAE 0 134 33}
ge e o= g

<514 3>

(a-b)3= WHALZ1(510) & F- 4 5 3= 441 33 A1 5(520) 3=
213 A1 5540yl o g YAFZHO) ol A A ZHO)Hth
H2Edaglo], =4 g HERIe R, WALY(510) 5
FAE = A F AT (54005 9 FAA A HALZ](510) W2 YA 4
AL, HEALZ](510) W2 X H = 54 3 A 253008 W =44 A 5
22 YA 5 Q)

HEAL7] 510yl 33 = 20 A @@-b) BRI G10) R Fr ¥l S 3
2 5(520) T HHALYI(510) & -9 ¥ = 52 B 2 5(540) 5 H 0% o) -
shutell thgk AALZR )0 DAZO) R A5 1ol A A= & vk
upehA], A1 A A - @@-b)2 A A A @a-b)oll &) 9] = B o] HEALZ1(510)
W2 A E = A 3 21555008 W ARIAIAIA Alel = A A|E b -c) 2
Ags 4= 9ok

3 A AAE@D)E HALZ](510) 2 A ¥ = 4 3 A 55200 9%
=4 A|A JEALZ](510) W= XA 2 4= i

Abol B AR (D)= AEE = 4 F 215560yl gk A0l
AAZHO)RTE A% oo Ze g FAE o= vt updhA, Alo] =
AAH (b -c)E ALE = A F A5 (56005 W = 4AA 7HA] R a2

-

£ ¢

.
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A 5= A

[100]  "FEZEA 2, Aol = A AR (b-o)& F41 DA™ @-b) Rt 2h2 =4 55 2
T enR FdE 9 /A R o] FA g vE] AgE W R 249
HFARS 7P o R, AYE = 521 3 2556000 hF A"
AAZHO)ET A%5 lolo] v & A= Faglo], =dgo WsvtoR,
e = 72 F 256605 Uit FHEAIA 7] EopR 2 BEAE 5 gl

[101] =62 A5 A 2 Fue F HAE 7o BoRE vEbd Rdo|tt

[102] %63 Fxapd, A5 Aol whe Fbaf F A% o] nupeE v g
A eFo ® AN = F eug F Eago] GET F Ho]k o]
shifell A s = } A ZuhE B HEALY](610)E R

2L,
1

[103] T LEafE o] o = Ho5x o] F}o) 714 mapR 7 oA E = waE o
Wl 2] %] &= WAL ](610)‘: =+ EJ}E«] ZAE D 7hx) walge] FAFRT 2
ZAHEL = AR FAlE 5= Q)

[104]  FAl AAR -6 HW71<610>E A= S B 25(620) i

HEALZ](610) 2 -1 ¥ 3= 22 33 21 3(640) 5 4 o) 5 o] 1= dhifoll that AL o]
0174]&(60)314 ARE 0144 AR gdd Fagle], w4 FE6INHE
HAE o2 HEALZ](610) 2 U H = 4 3 A 562003 W =EAA

HHALZ](610) W2 WAL = Qv o714 F Y FFR61) = 3 250 3
BT} 2h& 719 4 (needle) Btz AH7HE O] HHE A 0 B VA ¥ = F R A,
L E(moth eye) T2 E ol ght}. o] of & FY - 2(611)= F A S o] Ht
=HEo| A&H o7 Wt adE 7F- 7] witel, $41 A A @-b)ell
A -gx o], HEALZ](610) 2 U == 41 F 21 5(620) 5 HEAFGL 0] HEALZ](610)
W2 xsA 2 4=l

[105] HEALZ](610)0ll E3HE] = =41 A A (a-b)S REAFZ(610)E F- U == $41 &
A F(620) = HIALZ)(610) 2 - = = Al 33 A 5(640) F Ao & 01}—
Fhofoll o 3F JAFZH0) ] A A ZH0) BT} =S ol A AE 4= 9l
upebA], =21 A A A (a-b)S HHAL(610) 2 F-Y H = 5241 3 ’\JE(640)§ (R
ZARAA A 744 Eopz 2 e Al 5= 9t

[106] 3, A A (a-b) 41 7 A @-bell ol 8l v i =d ¥ o] ®¥EALZ](610)
WiHE X3y = S 3 AE630)E A =4AA F RaER APAd 5
A

[107]  VERZRAI R, o] 3 5 2611 = 500 Al a3 A 2o
SapE ol = HhALY] o] 241 A (a-b)ol] A8 0, 241 A (a-b)©l
WAL 2 8= 4 3 Al BE A2 98 = 52
o]k o] = spitol] th gk YALZo] AAIZH(O)E T A%
daglol, 5Y 7X261DE FAP BN, AR Y=
Qi A A WAL =2 N PA A F 5 g
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