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Abstract

Chalcogenide glass fiber is one of the most promising nonlinear optical media because of its high
optical nonlinearity and long interaction length. This paper reports application of chalcogenide glass fibers
to ulirafast all-optical switching, Specific linear and nonlinear optical characteristics of chalcogenide glass
fiber are reviewed. Recent studies of nonlinear all-optical switching experiments and fiber grating
fabrication for dispersion compensation are also discussed.

1. RUSIC
BREBTEERIFEB L FREIL S, B+
Gz Pl EONXEEORBEEERT 2HEL LT,
R E MR P OFERERITRELD 50T
WAL ERRA L TRTHEERBT S, 2%
HIFEZ A v F v FOWBESEEERICITHONAT
W, JOXIUKEEOEEEREYBRL
THdicid. BOARFEREHKE LHRE
REEHEETLEE LI, UL ST —FE
AREVHEFRELE-TRETEL &0
FLWw, AN FA FHSAT7 7453 LT
DREEBIIL D HAFRE L L THEEICHA
B HHEE L THE I ENEEDOHREICLD

T238-01  FHES)EBESTETE 1 —2356
W 0468-53-~5214

BEOMTH-TER, T, BAPREL
TEREENRBORALS v F I ~OFERE PO
. BEOMERREBNT 5,

2. EBEXEMEELTOANDIT
4 FHS RO
EXFHNRAA v F TRV SNE 3IRD
B FEPRNI A U THER & JEHm A
NETHEENTES, —RICHBERIER
RELEREAFERNEBE O L0, BT
~TDAA v F » TE{ENTRETH B0, XD
WS i, BRIcE - ThERSh s+
¥ T OEMEEICL > TEESEENHEEN
B, Ff, BOEHICL - TEEITRL, £
FOMER D OIRIY - BIFEE(LEE S L EOM

NEW GLASS Vol.1l No.4 199



%3 (gsu)

B&H s, —F. FHETEORINAIZIEE T2HEFAEN ™ 2ELTVS, 0L
HTELEEHEBTRAVYALDIC, 3WMOHE HRKENEEEESFEBHEETELNS D
EEFMBI L 3FHIEENRIEEINE, Ly EXIOHBOBETH S,

L —RHCIESE R EERAVNS Wiz, &

RO —TDARL v F » TEEERT EH0IC 3. ANATFFA FHSZAT 741D

3 REEREEEERL .. GV -BR fESIE. #K - S
ERVEEEREZHRTHLE RS L, AN FA KA ADT 7 A473EIZ20T

H o ZIGOMBHCIENT 7 7 A RIOEER S ZOHEN 0. T~10e mBF TRFLEEEE
ESSEENESETH. FIFELBREILT HoIiho, EHERERAOREERET » 1
Hobihd, ZOAMMEHIEEDLERD S BBVEQL O —ER T v A
K77 A4THY, TOEBEEEEZENTE V" 2EHNE L TH D SHEN TN TER,
BOERENHEASN v F IO AFLERIT 77 AOEMBEELTE GET 7438
FURHBEZNATHS . LA LAKOIEREE BEDy FALoFa—7E PTELZ2EW’
HhhESWHiREmbD 7 4 A REB L REOFESBEINATVWS, A7 —ERFHOD
DEMM., KEHCHEFS S, COXINE TrAETRAV-EEOERIFA—VH
KRBT 7 A DOEBEERRAT I LHDIEES HOBDLELO6TLYD, b0 3T7ED
I ZDIERBAEERI TN, H1IEE RKELEUTALTFE—FI7 740 WROHFET
BOSENES 20y L FHbhbn '~ dbot. B ZTEAIFRIED RN
1, BEEEEREE (THO . MBELHES ASioSse T w7 5w F7Z 747K TFAs:,8:: 3
(DFWM) 550 X D AIGE S N7 FERIBARIB D 3 F—As3:8:5: 75w K77 A /SDBERART b
WEBEESE Yy O OMEERELIZDLOTE NEFRT. BITREINALSITAs:S: BvilF
5, —fRIZANITFA FHAIADLSITEK E—F77 A3 TREELBamECHNT
EFRERR (n)ZHO>MBIEERICKREE 0.1~0. 3B/ mBEOBEAENBEOATED,
¥ BESILFASKTVLS, H1dod  HImBEEDT 74 EXRETE SaEEED
BNBEIZHANIFTFAL FROATF G, B HD,

BOXKT 7 A MCHO SN A8i0. 8 EicHB L —H\ EEIEAERFADIEHITBV T,
1010 T
« Chalcogdnide 108
& Tellurite E
» = Silicate, » 5
e Garmanats .. e
and Gallgte sy, . @
. 2
16712 Sap 5 10t -
44 |w 8 F .
a fd | —— AsyaSep uncladding
1013 | g o NS enBpn COME - AlizgSgs cladding
w 0¥ b o
-
i L L i L
11
o 10 155 28
1 10
et Wavelength {(m)

Figure 1 Relationship between linear  Figure 2 Transmission spectrum of As.$,
refractive index and third order based fiber,
optical susceptibilities.
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Table 1 Transmission characteristics of
As:5.-based fibers and all-
optical switching performance.

N - fiberfabrication  core foss fiber  switching
configuration rmathod  size (um) (dBfm) length (M) power ()
Kerr doubie crucible 6 0.8 2 #
Kerr double crucible 3 340 12 3
NOLM rod in tube 25 [+X ] 4 04
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Figure 3 Group delay spectrum of As,S:
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Figure 4 Principle of optical Kerr
shutter,
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Figure 5 Setup for all-eptical switching
experiment,
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Figure B Temporal waveforms of (a) input
signal, and (b)), (¢) switched
signals.

5. TrANTL—=F40TILEB
SHFEIE

TR0, 1dB/n BREOEEN Y Y I E—
Ko e AR TERINEHID D7 713 E
PRBAEERCED, A v F TN T—D—F
OEBENEREICE I EEL oA, L LAY
By AATHTFA FH I AR—BISEEREY
REOTRAZLUHEEAHEBELTEY. 7
FANEES LT HERT 2% ULREBNRL
BES NN AREDR D RESK - HENEO Y +
— A TR THEH AT 7 7 4 5EN
BERXNTLE S, FIAE, BELS um¥EFR
BOTESLEHBEOBRESES dank Lzt
B, 774 E lmbih OWMEOCHEILE
1.6 ps/m&7E, 77 A El0n Ti16psHD
BEEERSERE L S, EUWHEEERER
NEERMAEN OV REBELFABEICLSEIK
FERENE 20, JOES6EITO LR
FHWAE, R A v F IR —kEI R
FILTEBT A EHRECHED, J0LD

REGHEAMICLE R » F o 7HE - $1EBD
FlRARDEZ 3010, ASHOHETS
HEEL2THHENS 3,
EEEARBARACIDEET 74 iz b
-5 4 RN A LHAEGEIRD T, F
y—F b T U—F 4 T BEHIENERA
KHEILTVWA'YY, —F, A3 F A FH
Z 2 LHBRABHIC L O AFEEHFELE(ER
FTILEFRGNTVRE Y, £TIT, BEHeD
Fh—FTRANLIFFAL KT e 25pIt
—F 4 YT EERTAIEERFLTVSE Y,
R7TcEMIBLYLRAERROBBEY RS,

. He-Ne laser f///f/ll///zzrf;zz&
' EDFA :
g

SELEIEETIELIOETETLET f////;
Circulator ini k’ff g 4
Butt joint %, g
’
I/éﬂ’/f/ g
Chalcogenide g
O glass fiber

L»S;aﬁ;;“;?voj

Figure 7 Experimental setup for grating
fabrication.
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Figure 8 Transmission and reflection
spectra of As.S, based fiber
grating,
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