Bhpk &S 100530

MEBRLRBEE
(EFEHRFAEMOREEARARREBET —4N—R - BHER)

RT3 wa | PUPBUINERRERI S BEEN SR IESMIEDI OO IR AT S5

HET—< Optical nonlinear control for low-power all-optical signal processing using silica
(FX3X) Az | microcavities

g& nant cc | #) AFA ) AHRZ MR - 2010 ~ 2011 #

£ |EFcs |HE £ HREFE wr 2010 &

g% A—v= cz | Tanabe Takasumi R4 BREEIKF

T oo, | EERBASETRI 53

BIE ea (600 F~800 FREEICELHTZELY,)

SUNPOARZEIFLHETEE QEM/P A RIRBICHAEAHFIEILE. BAZHROEN PRI
FURIRFRNOBENENLRELARBORBREREAEL TSI AGFABRREZARFOABREDL
EHITMITLLTHEITIE AR AABRELARBICHEETIAIRILF—LOBICERTIYSRE &,
THOLLEARRENBONZIENHMON TS  COERETEREEFRAINIERLAT) O HE
ERLENAEEICHEIOT. R ESVLNEAER CTELLHFIATVE . HICEI—SREZF AL
EARREAEVIHEBEENSLIVEEDRICELVTAXEZNROIVYITISAHNEEF ALY
DIZHEH>TVND FIT.EAHETIE. (D VUAROARHMNREEIRBET—NRIT7ANEERIZETS
EA—MBRICEDABVN LR EATIDRA LB EHBEBHEICLI>TITVW. ENT—XESLEITH
BEREHEZBALNICLI F Q) DVAOAR BN AR IRBOERZITL Q fE 5x105 ZFER LT,

BERENIEEE—rFERLEREREZLEZMAEG O EDIFEREHITHEETHILT.BRE
NBREA DD REERICEBRTILEFAREL. TR ITFAN—LRERBOREERBICH
I ET . I RICEIBENFEONSIIEEZEHR/MICR L,

HIRBFD Q EEXHEI—EDAAICHTIHIRFENOAEEICHHAITLINOT.ESVEICHLEL
SNBANEBENT—IE Q EICKREFBLTETLTILNK DFY. HIRBEAVEZEESLEIZEL
TE QEARBNEREIEELEB THLI. AMETEIUAOARM/PM A HIRBEMESL Q &
5Xx10°ZER LA ML EEBEERILT-,

F—T—HK Fa st tiRes SR FRIRE R SEILYMOZHIR P AT

(UTFIFEALGWTSES, )

BhRBA -8 Ta

MEREES an

MREEES Ac

&S

_1_




REXE (COMBERRLFHME - IECODWVTRAL TS, )

Epr et
M
L | BER o MR oo
R— aF ~ FITE cE &5 6D
Fpg s dle
M
L | EEE o WA o
STy
R—% oF ~ SATE oe %8 e
SR AERECB
M
. | EEE WA oo
Rty
R—% oF ~ BT oe #2 oo
EHBAH HA
=
= £ HC
HhRE HB FATHE HO A=Y HE
EHBAH HA
= E4L Hc
HR#E He FEATE ro A - HE
PRXEE ez

Resonant wavelength changes when light enters in an ultrahigh € microcavity such as a silica toroid.
due to thermo optic effect and optical Kerr effect, If the input light wavelength is slightly detuned from
the resonance of the optical cavity, the output light exhibits a hysteresis behavior, which is known as
an optical bistability, Optical memory and optical logic operations are possible by using optical
bistability, which paws the way to demonstrate all-optical signal processing, In particular. optical
bistable memory based on Kerr effect is attractive since it achieves lower energy consumption and higher
speed than that using thermo optic effect and carrier plasma effect, Therefore, in this work, (1) we
numerically demonstrate optical bistable memory based on optical Kerr effect in silica toroid
microcavity-tapered fiber coupled system. and revealed condition for achieving low-power all-optical
single processing, (2) Also, we fabricate silica toroid microcavity and achieved a @ of 5x105,

Our numerical analysis consists of coupled mode theory and finite-element method. which enables to
describe thermo-optic effect and optical Kerr effect rigorously, We showed theoretically that optimal
coupling between the tapered fiber and optical fiber enables optical Kerr operation without suffering from
thermo optic effect,

Since the intensity of the electrical field in the cavity is in proportion to the cavity €. the required input
power can be smaller for higher cavity ¢, Hence achieving ultrahigh @ cavity is the key for achieving
all-optical signal processing, In this study we successfully fabricate a cavity with a € of 5x105 and
demonstrate optical bistability using the same device,




