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Polarization—controlled Interleaved Signal Gating Fiber Device

=N
(Lee Yong Wook)

Abstract In this paper we fabricated a fiber device composed of cascaded long-period fiber gratings between which a
birefringent erbium-doped fiber was inserted and proposed its application as a polarization—controlled interleaved signal
gating fiber device. Because the core and cladding modes of the fabricated fiber device have polarization-dependent phase

difference due to the birefringence of the erblum doped fiber,
input polarization.
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of e 29 (broadband light source) & YAMANZHE 7
S, dutrog I ZYHE Y FH AHMEFH (interference

fringe spectrum) & YElAT, ol WA LPFGO o8 &
#d 2= (cladding mode) & A% (coupling) ¥ Fo] =
(core mode) 7} VR LPFGY]| 93] thA] =o] R=2 A3
Fe 5 9z, AR FZo] == AAA LPFGA 2%
H2 g3 FHA LPFGZHA =28 30 Roo Mz hy
Mda dosl7] fEolet [1]. 27, ¥ LPFG Akoldl gl
= AR Zo-FUd S-HE (refractive index) 3tole]
E";i}% E ¢ JUY, 295 A4 2H9EHY BYgS W
Ald & o B %5—‘3_— 1= & #H7l FAHH  (erbium
-doped fiber; °©l3 EDF) ¢ HE&d& ol&3q [2], F
LPFG Alolo] EDFE 923 34+ 424-[3] & AzF31,
Aoty 227t 4wt SMFE Alzd AF7] FAE] vl
A% (polarization) &0l ZFES HAL, o A7t o4
W= (waveband) ol &3l F JESZA (optical net-
work) oA BFoz ZAHE AHHW AE Ao¥ A
(interleaved signal gating device) & AF&E F & AA
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its interference spectrum can be modulated by varying the
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Edgo Hx
FEA 2 F dEHA ALEHE d¥H SMFe ¥ 5
Ezdo] & EDF [2] & #E=2 g4% F LPFG Akelol 4
Aste A5 AANS HEA HE [3], 4¥se A5
Hg AHE 24z AWA LPFGoIA 89 R=2
Aol HA @i EDFY ol g zdste "o B=d A4
A4 (phase retardation) o] W32 £ 47} v} EDFE 2
Pl zol-FAWge 4F HFd WE Y4 (phase
difference) © oS3 22 4oz vehd & Ut

A¢p= [ngF7 (P) — nf (P)kyD

A7l A, PE 18 #Ase #AF AUE, o (P
nif(P)e 77t EDFY zolsh 24 #& FHEL 9
@ty 283, ke DE 24 AR FhoNe As) e
T LPFG 7te] A"E 94‘31%}4 ogx, A% AF =24
(phase matching condition) & TH&aHe= %ﬁ"ﬁ} F1} A7
(normalized transmitted intens1ty) E O&F Zo] BEY

F e,
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9F BAEze HF AEd
A4 L& LPFGY Zojo|th.
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(P)=1— %sin2(2ln|L) [1+cos(A@)]

99 e AL EYE 3l EDFe EFHo]
Aol T3 ~dEH HEd FE 43S AHny] ¢
&, F kA ASd g AR A T3 2AFEY
olBH R AAMEUYT. VA F 7MA BEE 9¥ HE
(input o] ZzZ EDFY % HzZd

2 Qe 3E e@nh (o]

A7)

polarization)

Ay OL o

(birefringent axis) o



d¥ #ge gutdog Awse AFAL sFAT) o] 23Q
AN A LPEGS Zol9t % LPFG Alel9) Azle 247+ 30
mm& 81 mmellew, ¥ LPFGY Z¥ H|€ (coupling
ratio) & W& #HF WAy 4 2HEY TAS
E¥ 6 dB2 FAvt 1283, EDFY E=d& RAAA LPFG
A AEEA ¥ EDFY 3’012 APste F Aw HF ol
ngrEe ANAE Z=E AEHAT 29 12 F LPFG A
olol EDFE ¢Z4% #F7] ZAapge dhte] B4 Zo gt
A 948 "ol YAard A (¥ 71E) & vuA B4
Zo @A YAtE AL PIEERY 7|35) o B 2"ERS
BojFEz gy, 28i, 4oz EAE HEEfS FF7
A AEE TYY F LPFGEY 53 A29ERS UE
Wi g 2ol & & ko], 2¥EHX ¥1 EDFY =
AE AYJe EEo AN AdES doeyozH FFY]
Aol A T3 A~Heyd e MIANZ £7F AJT. T
o T e FAndke 48 g dis) 2 94 A Rol
7b aitEol E F UEE F= EIFPE 2 EDFE AHE
o, 48 HEE 0=y }_égii’“ﬂ 55 ~29EY S
@ Ad Z (channel width) & WIRE o|F A= =94
= Qgygy NE AolHo] 7hedit) E— A4kl A EDF<t
SMFzte] =o] #7] YA (mismatch) ¢ Zo-F#H37t
Z2d¢ EYx, EDFY % A4 (absorption coefficient) %
Ha o & &4 (polarization-dependent loss), 18] LPFG
9] yvdl 9% EZ4 (UV-induced birefringence)® A
24 (splicing loss) 5& T HA &gt
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Fig. 1 Calculated transmission spectra of the cascaded
LPFGs between which the EDF is inserted
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polarizer) ¢ 1/4 339 (quarter-wave plate), 283 1/2
4% (half-wave plate) &% TAHAY. zxz, €9 ~
Hdexe 3 ~2dE7 BX7| (optical spectrum analyzer) &
8 A3 28, A ] g FdfelMY #H
3 Ae) HEE FH2ser] i, BE AXEL A2 o
=z Abg3te] uAAZh A3t EDFE 443 ZF71 4
A% 27 30 mm 2ol FUE LPFG 2709 79 mm 4
ol¢] EDFE FAHo ¢lod, LPFG Atelel A E 81 mm
o]t} AHE-E EDFY olF °|2 ¥ X (erbium-ion concen-
tration)$} 224 & 7tz ~1000 ppm¥F ~1x107° AE G}
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Fig. 2 Experimental setup

a9 3& A3 #HPr)9 ZE (orientation angle) 7} 37.5°
g 1275° € A% AFE A2zy R AF9EHS 4G A4
3 AHeg BAFDm h 2PN & F YR, AF H
#7119 dxo wel ~HAeGY F (dip) I A (peak) °] A
2 9AgE AL 39 F vk &, Auss 4F A4
Mar Ad Fo wgg 2970 Q'“ RE & F Uk
o] AL A&E Ao ALEF EDFY EFdo] WA
LPFGYl Z2@¢9A &3 EDFE AYPste Auste A4S
AAE F mel oy} adel A4AE 2ES dEde
AL dudg. ARE LAqAE F o B 3 F9
A A AHEHS A7) Y& 3 dB ol AR H&S
Zt= LPFGE AH&3lgew, Ax9 49l &4 (insertion
loss) & % LPFG 7tel A3 Ed EYX (spectral imequality),
A% &4, EDFY &4 ¢4 35 dB/m @ 1530 nm) 5o&
A3 HAsH .
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Fig. 3 Measured transmission spectra of the fabricated
device (cascaded LPFGs between which the EDF
is inserted)

1821



ERBERE 6% 1058 2007F 108

O

29 4% 1529 nmolA 1534 nm7tA & B4 dE FF o
HollA, AFE 2o B} 2H9EZSE HP¥L V|2
Bl Ao}, dHdor FAHE BT HAY HPr) 4=
(375°) dAE ¥Zo] ~246 nm F Adel 3 (on) B
I FAd o] F AdEe ud 24 Ad F9 ¥ (~1.23
nm) HE oA F AdL A (off) B, JMeE FEA
HE= x E}E £ zt% (1275°) dAE 12 99 Sz
P AL FAg F Jvh EAxE Ady AaHE A
qzhe Jéir Ag BFE& ~123 nm (155 GHz @ 1550 nm)
ojel o] Ald AL FEANLE E¥FE HF Fd AFE
A go, 7 LPFGHY 48 24 go2ZH of Ad 7h

< 92 F duh 53], 4 Ady T 4L 22 A%
of Al&HE LPFGY =9 < A9 FTLIHA TEAY,

HE &4 20, & FF 23 A E2HLe 71X
A
s

o

ru\o

|m
ot

Q

nqo

= EDFE Agsd 24 AL 4 Ao med A pe
hAEg 4ol 45 AW FAE 2AAE @, AE S4
B3 23/NoE FAND 4 U 4UW 729 A
Py A% AW 22N AHEE A ot

Linear polarizer orientation angle
25+ — 375" - 127.5°

N
(=]
¢

—_
[4)]
s

Transmission [%)]

0 T T 7= T 1
1529 1530 1531 1532 1533 1534
Wavelength [nm]

g 4 43 HE Melofl w2 Qleelyl AE Aolg S=t
Fig. 4 Interleaved signal gating operation depending on
input polarization
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