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Fiber optic current sensors based on polarization-rotated reflection interferometry are demonstrated by incorporating them into poly-
meric optical waveguide components, including polarization-maintaining 3-dB couplers, TE-pass waveguide polarizers, and thermo-
optic phase modulators. To remove the bending induced birefringence, optical fiber coil is annealed at 850°C for 24 hours. The
reflection interferometry comprising polymer waveguide devices exhibit a highly stable output signal corresponding to the flowing
current.
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FIG. 1. Structure of the optical current sensors based on polariza-
tion rotated reflection interferometry consisting of light source, sen-
sing part, and polarization analyzer part.

AgEs|oh BY1E ol gstel Augo
YA GO Bl 45°2 AAAA BHRATH 5]
fast %3} slow % Wko.R WA AW Wo| 27t 5

A% N4 TAH (quarter wave plate: QWP) of] oJsfjA] ¥
FE Yy edugE oz wEtw|o] PHFAMTYS
2} Z18gsHA Eot. o] wf Aol M7t 324 =|'H Faraday
aaol s AP -YHF Thol] Eado] HAYst
A = & o] Y AolE dor|A Hrk o]% Y9
whioll f1XIgt mlee] ofsf wiAbE e HAHFT -
Higo] A= FubA =w Futo] xlegugko] vHyojA A
T2 QIR XA o] Wk} onigke] HowM = 7o YHF
o] AA H& 1 Aol YARE wjet Ut 27|vkE A
AA Hek gl Al ZYS whA L2 U2 QWP 93]
Zyzrol Mg dog wgtEo] HY {2 P49 fast,
slows ko] HPYHE 7HAIHA HEoter Hot od
Al BEAbE]o] Eok2 Y AHg AEE 7 W A W
A 3-dB WFY Bzl EHRE 275 AP+
A 3-dB R Ftul 7] oA HHEA U o ATk L of
R 3RS weh A3k He 90° o1 A A

FE Ssto]l HPYE7E A2 FEHY
A E, thg ol AZAE TE-pass BF7IE AXA =Hd
Yol A HEALE| o] Fob HF FollA] fast Fof HagH H
B AQERE AobdA Hek & A 3-dB Wk dEu el
Al Yol A ol FARE whet Adsks 2 9 W
2715 AYA = #HP71E SHsHAA slow Sof 3
g AR @71A ok o|= s Al ¥1A 3-dB "
FEE71oA RRbA 1S dor)= H EAlRAlA
of| Al REALE slow 5 A&} fast 5 AEo] Hm, F &
o] 91 Zpol7h EASHA =™ ZHAdoll ofsf Fute
do7|A Hrk o] W 94 Mx7]= F w3 Aol

oot o2
¢

[*]
(E
NI X}l_‘ (
1o 1o = 2 e o (b

2 714 WA E7e) ek Qwp



170 3+=3338ks]x] A21@ A48, 20109 8¢

Jones matrix e thST} Zo] Foizc

M — R(45° ei(%) 0 oy _ -
owp — (45 ) 0 e,,-(%) ‘R(_45 )— _i 1 (1)

o]
o] dofubd W AHo] UL a A 54% gl ol theat
e W ol Wgw mddc
M., = R(0) = cosf sind 5
m = RO) = —sinfd coséd @
olF HHG 7| Fulo] R WAALAA HhAbE o]
vt 2 ZlefslA @ 22 tfA] $W Faraday rotationg 27
=l Aol ofs 3 Wako] FH dHE AR %18
TI AR do2 Uil AEA2 YT 49 FU

wepe] Bs|HS
CHAlE QWPE Zlurﬂl ﬂ% 1
mjet= diirl = o]S Fd835H7] 93t Jones matrix=

g
i

Lo
o o
*
iy
S

, 1 i
M pyp = (z’ 1] 3)

o= eyt oloh 2 WAL i 19
Fapst 5 wbake o] HSole J+ o] 9% A el
5 Foof cheat g A AHX7A ek

5}
g

2
=3
g
=5
ral
o
Bui

=

"M, - E, Q)

Ey= My My - E, (6)

N

PMFHG-E 905 Ze4 QA3 FH o] #3212 Jones
matrix+= half-wave plate®] Jones matrix, Muwp2} & L3
gt x| Hg7|o| ofgt Jones matrix, Mpy, Mpo

of that ol cheat we

M _ 0 1
HWP — (1 Oj (7)
e’ 0
MI’M :[ 0 e[¢j (8)
Moo 10
= [0 OJ ©)

upR|ete 2 Ey, E3 9450] ZF2? 3-dB couplerof A Al
2 oA S dorA = ey 2% loﬂ*ﬂ crossover
state = ' o7H= 1HE0] ’I‘Vb i} 9EE vrdste] = T}

= Tt 1 AT =Y EE E}—ai’% o] A&
# Ut

E, =7(E2iiE3) (10)

ZPU series (ChemOpncs)% ol-galo] Azkalsct. A<E =
oju] WEutE A polishing TP WA AG
pigail TS AH FHE AR AAo] F8o] T P
2 opgalsich.

31, B2l YENEY BYRK| 3-dB WY BRI
WA P19 S ASY He AN Junze] 2
oloh Fwstz o] Fo 93] Yuby £} kA vehdek

3-dB ¥ 9] ®7|E AestA dAEE7] $iste] 22+l Beam
Propagation Method (BPM) AJEd#|o]|AA-S o] &3I4t Al&
dojde mojre] BB 14364, FUHSZ) TAEL
143142 F1 6 pm UH]o] Frata 7oA AA|5kel,
Az A4 FEree] 4olS 0 pmol A 5400 pm
WISHAIA % Ti9le] 18 Ammgton] A4 Healzel
70|17} 1200 um & w2} 4800 pm U wf 3-dB F T} £7)
£ 9 4 ootk ol7lA WESE Aole] AL Wy
2719 2% dols ZAAA = 1+ o] HojAH A
2ol B8] Solu Hrh. R 7o) B FolA
WA B AL oAz <ls) 54 wabh A
pysiA Hek. olelat 4e TEsle] 1 AT 6 um
A& 7He WY 2E ’“7413}74] Ak

2 3-dB R F2ur1e) 25 11 200 yERY



A
o

Si Wafer

FIG. 2. Schematic diagram of polarization maintaining 3-dB direc-
tional couplers based on polymer waveguide.
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FIG. 3. Schematic fabrication procedures for the polymeric 3-dB
directional couplers.
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FIG. 4. Output power of the directional coupler as a function of
the coupling length. The experimental results are compared to the
BPM simulation results.
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FIG. 5. Effective index calculation results of the guided mode
loss propagating through the optical polarizer with a metal cla-
dding layer for the surface Plasmon absorption of the TM mode.
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FIG. 6. Cross-sectional view of the polymeric waveguide polarizer
with a metal cladding layer for the surface plasmon absorption of
the TM mode.
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FIG. 7. Schematic diagram of the MZ modulator based on polymer
waveguide with a thermo-optic phase modulator located on one arm
covered with a micro heater.
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