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Ti:PPLN éolc—type Integrated Optical wavelength filters
utilizing polarization-mode conversion for WDM optical networks
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Abstract We demonstrated Solc-type wavelength filters in periodically poled Ti-diffused lithium-niobate channel

optical waveguide (Ti:PPLN). A Solc-type transmission spectrum based on the polarization-mode conversion was

observed experimentally in PPLN with period 16.6um. A reasonable explanation of such a phenomenon was

presented. A polarization-mode converted transmission peak was observed at wavelength 1272.49nm. The FWHM

and sidelobe of spectrum are about 0.23nm and 7 dB, respectively.

Key Words : % WIE =, Sole-& F v

[.A &

w»
o,
9
ol
ot
&
PE

=4 (birefringent) 2
E )3, oF 501 d A4
|QF= AXWE 4= 7] 74‘«1 B

o?i
[o
o

oo oo

P o wy

=~
X
i)
o _VE
[
1o 4

=]

O

|
)
s
o

rio
S o
N

Z o]
Ll

ol
o

=
=

o|E
o 2
ks

ofo
)
>
of
R
4
T
=
8
rL
B
-{m
i)
2

il

)

L

AEe wAEPs

il
w
¥ My 2 Ho £ & rhu o

ferroelectric

oy -
S
2

>
N
RN

LiNbOs(lithium niobate, ]2 H0]E
7beted ~ m 712 EHRlS B
A 7)wo] ety o o] 7]%S TiLINbO; Ad
EupEo] A8AA TiPPLN(periodic poled lithium
niobate) & A< = oA w AT

439, gt HAxH 7t

A4 2009.7.22, AL 2009.8.13

-

oL Flr

*

ZH, TiPPLN Ad vz, S=b(E), 9dEs gt

YEUOHEE =2 H7]38 A4 (electro-optic

coefficient) ¥5+ ozl ¥4 % (nonlinear) 33H54&

Bsta glom o 24 o] hestal e

shepH o HAsly] weel Fr1MoR v Wil

TiPPLNS 7]9to. 2 3= H|A 3 5 of

g A7t 203 daEolA gk 53] 24 azvt
3

ukA) 7] (SHG: second harmonic generator)™”, 33 w7

A7) (

2= 1k 7](OPO: optical paremetric oscillator)™, 33 v 7l
W4 ZZ7)(OPA: optical parametric amplifier)’®, 3 A]
23 o=37)1(OTDM:  optical  time-division

multiplexer)”, 34 W %7](wavelength converter)™ %
=0 et 5ol hrAolrt. 4 glEte o] Est
22 Ay A5 245 3 B2 5401 7]
wol 7] vkel azvke] g mdEo] A ol 9
FEE A AEY webq vdd geadtE 2



2009 8 F=AHYEFTA

Aoz &gaty| fJaliAe dEE EAHdispersion) <
RAeF= Zlo] RE=A] I Qs

B AE AANA B (polarization)d] WaFS 7]
S8 180" WAL el of g AR THQPM:
quasi phase matching)8-& ¥ F7]¢] Zo|2 F2u}
& Adgs AR 5 —L‘jt o QAL E S Bl

g ARol A&stele Al v 33 okl F
83 FA= A E]ﬂ%dr. £3] gl enolEd 5
7Aoo g2 5 vhdE wHTRE A8A7]7] 93 B
WHEC] AlRESoH, 58] ol A WHo
g EUuolE z = A2 ZHphotolithography) &
& ol&ste] =S FAdekaL, A A2 AAE A7
A7) 5 0 A7 FSEH L Aok o] AF
= 196210 gAEF] o8] Aok Ao, A4
Woll 5= i B 2718 F590d 715 943 sk A4
gk 7]&o] §I7] whitel 90t 274 &84 K3
3L QJth7k, TILINDO; # E3t2 AlzF A4 o] A<z
o] ol QPM i o & ARg-3l7] AlAFekiTh

20001 % QPMe] #A¥ MA(bulk) PPLNE 2
A7) (polarizer) S Atolell HIGAIZl Al 2~Elo A QA
AGE=7} A= ¥4 F TESTM H3RE
o, o]

A5l
H 3 (polarization-mode conversion)©] 253}
! o] d4S WD

5 /\Opo] QH 01011/}: ] o]i;@ ﬁuil,}

A
57} Oﬂlfﬂ ifow Altﬂﬂv}.m 53] il
o] HAEF aFe TS AN AR
Ti: Lleoj %%LEJJrioﬂ A 741 °

E
e xﬂ%l 59 E}.H” E& o) UV% 243}

II. TiPPLN XA H3EE 39

o2 w7

Input light Output light

| —

ﬂ f(i
U

a8 1. A F712 B2 TiPPLNS 959 w3t 637
Atololl jEAIZ] S LE] Al 2-H]

Setup for a PPLN Solc wavelength filter
with domain inversion period A. A PPLN
crystal is placed between two crossed
polarizers.

Crossed polarizers

Fig. 1.
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Fig. 5. Measured near—field mode patterns of
fabricated Ti:PPLN
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