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Abstract

We propose a magneto-optical modulator aiming at
multiplexed transmission of polarization modulation
signal (PMS) based on mode multiplexing technique
with a magneto-optical hybrid fiber composed of a mul-
timode fiber and a GdFe thin layer. We experimentally
show that the local modulation of magnetization in the
GdFe layer generates PM'S mode-selectively on a multi-
plexed lightwave, which is also spatially demultiplexed
on the output pupil of the fiber. The result suggests that
the local position of magnetization modulation on the
magnetic layer and the site on the output pupil works as
an input and output channél, respectively.

1. Introduction

The polarization modulation of lightwave or polariza

tion shift keying (PolSK) is a promising approachin-

crease data transmission rate in optical commuaitat

[1-2], and has been extensively investigated usmer-
ferometer-type systems [3]. Here, we propose aigalion
modulator of lightwave based on the magneto-op{iziD)
effect [4]. An advantage of the MO modulator isttiase
are able to add memory functionality of the magragitbn
into the state of polarization (SOP) of lightwab¢ [Recent
studies of ultrafast phenomena and controllabiitynag-

netization byall-optical method [6-7] would incorporate
high-bandwidth applications of magnetic medium fire t
optical system. The aim of the present work is atimul
plexed transmission of polarization modulation saign

(PMSs) based on mode multiplexing technique [8]nYs
MO hybrid fiber composed of a multimode optical€fib

local positons of magnetic layer with a suitableich work

as a mode-selective input channels of PMS. Aftberfi

transmission, the output PMSs on the each modalere
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Fig. 1 Schematic multiplexing of PMS. The
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3. MO hybrid fiber and experimental

A multimode fiber having a core of %0n was polished
from the side and removed its cover and clad ldyera
rotating flap wheel for the effective optical coimgl be-
tween them. Polishing length is 5 mm along fibehe T
rough surface was buffed to obtain an optically. fisfter
then, A 20 nm-thick GdFe layer with perpendiculaagn
netization sandwiched between 3 nm-thick Ru layesis
deposited by DC magnetron sputtering at room teatpes.
This MO hybrid fiber has 15 cm of length in the siofe
input and output of fiber, for mode-mixing of inplight

and a magnetic GdFe layer, we show the mode-sedecti and transferring test of PMS, respectively. Locabnei-

generation of PMSs on lightwave in the fiber byaloc

modulation of magnetization on the magnetic layet also
demonstrate their spatial demultiplexing.

2. Principle of multiplexed transmissions of PM Ss

zation on the GdFe layer at the positiorzdsee Fig.1) is
periodically switched by an AC magnetic field (2RHvith
diameter of 1.3 mm. A-polarized laserN = 783 nm) is
used for an optical source, which undergo periddio
effect at the interface of magnetic layer and thie @round

Figure 1 shows the principle of multiplexing of PMS z by magnetization switching. Output PMS of MO fiber

MO medium is adjacent to the interface of fiberecdrocal
modulation of magnetization at a position z chanthes
off-diagonal component of dielectric tensor arountdy a
polar Kerr effect in the present case. Because gamfes
of the lightwave in the fiber propagate via eachsga and
cause MO effect around their corresponding posstidine

detected by a two-dimensional scanninlylO microscopic
system with a balanced detection system and a f&peci
modulation technique [9].

4. Result and discussion
Spatial distribution of MO signal on the output pugd
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fiber is depicted Fig. 2(a). The complicated pattsrdue to
interference by many modes in the core. Combingd Bi
(b) show the MO signals around sites A-C in Figa)Z6r
different z of magnetization modulation on the magnetic
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Fig. 2 (a) Spatial distribution of MO signals fepslarization.

(b) MO signals with various z around site A1, Bda®il. (c)

MO signal vs. z. (d) MO signal vs. light intensiy the output

pupil.
layer. MO signals for unique z are detected araitess A
and B, in contrast to site £MO signals depending anat
site A~C is shown in Fig. 2(c). Site A and B outpupre-
dominant MO signal at unique z = 2 and 0 mm conghéoe
other positions, respectively. This means that iffegwave
with PMS generated at these z positions are slyatiat
multiplexed on the output pupil. This result sudggethat
the positionz, on the magnetic layer and sitg 0t the out-
put pupil of fiber behave as an input and outprrhieal of
PMS when a suitable threshold is set. Ambiguousk péa
MO signals at site Cwill be explained by that the light-

maximum MO signal which is generatedzat z. Thus the
spatial distribution of positivéd8,0>~' mainly involves the
modes undergoing MO effect at Figure 3 shows the spa-
tial pattern forz = 0 and 2 mm, respectively. There is a
clear difference between them, which suggests re-
netization modulation at the different positiargenerated
MO signals on the different modes. That is, PMS was
mode-selectively generated on the multiplexed Vigive in

the fiber by local modulation of magnetization.
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Fig. 3 Spatial distribution of differential MO sigls with
magnetization modulation at z = 0 (left) and 2 mmght),
respectively.

5. Conclusions

Multiplexed transmission of polarization modulation
signals are discussed using a MO hybrid fiber caagof
multimode fiber and GdFe thin layer. Local modwatiof
magnetization in the magnetic layer by an ac magfietd
generates PMS on a lightwave in the fiber modectigkdy.
The PMSs are spatially demultiplexed.
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