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Fig.2.4 Experimental setup
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Fig.2.8 Experimental setup
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Fig.3.7 Peak-hold spectra at sweep rate of (2)100 Hz, (b)1 kHz, (c)10 kHz, (d)20 kHz.
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Fig.3.11 ASE spectra of the SOA.
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Fig.4.1 Schematic illustration of active mode locking (a)spectrum and (B)pulses.
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IR fEIR CE— FRI 7 n v A %25 2 5, Figd.1(0)IFE AV CHRELRIZ L - T
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Fig.4.2 Schematic of dispersion tuning (a)mode-locking frequency, (b)lasing spectra.
TERANCZE TS, BORIROBMEDEE~EB->TLE I, Lo TE— FREBHEEK
DEALEAF(0) D i REIFIEIRZRDFSRTH HFo b 78 5, Ko TIHIRFIHA LT (4.13)12 3
WTAF()ICFoZ2fRALTEE 2D | FFeaBET 5L U ToRNTEALND,

30



F4 5 RGP DB EFIH LW R AET— Nl = 74N —F

n,

AL, = 4.14
" eN|D| (414
F7-H4.14)13@.6)zRATHZ LT, UTORXTHEZILND,
1
AA, =—— 4.15
" EDE )

C CFmog AR R OB AR T 5, 7277 L Zh b ORIERAORIL, SIEELET OF)
SEPANICB O TR 5 Th B 12, FIHREIE %8 2 7 IR 213 5 = & 13Ok

4.4 58418 D 7 14 /% (Dispersion Compensation Fiber : DCF)

AR OIARIEFT OB EFM LR AT — RREM T 7 4 S —FI2iL, RKERA
Doy Wi % FF> /0 ikt 7 7 A ~3 (Dispersion Compensating Fiber:DCF) % %, LLFIZ,
DCF DO#§ie %~ 4,

BERR 13 um s v Z IV — R 7 7 A N 1.55 um R E L Eini s A7 - (WDM) %
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S ETPMFIZE > TR SR TV 5D, L L, ABFZRICHV S DCF 1% PMF THlig S h
TELT, AELIC L DO D T2 REZITTLE D 72DIZ, DCF &% D F F iR
HFUICHALCY U 7RG E LT LE D &, HIRSRAIRE U TREMR L e b,

% Z CDCFZ R & — A7V » # (Polarization Beam Splitter : PBS)& 7 7 75 —nu—7
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4 c d

THIND, 2T Ta, b, e, diT7 7 A NP OBEITPRIEI L HBEREICL > TRES
HEFEETH D, 7272 L 2B OEDPINEN D OFENZ L > TELLTZ & LTH ATHIRD
ITHIRDEITZL LN Z e3> T D, gifad—be=1 725 X O ITHE L LTZZ &
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Fig.4.4 Experimental setup for stabilizing a state of polarization.
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FERRZ Fig.sd OEBRREHWTEREITo MR % Figdb [T, EBRIIANIZL—
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Fig.4.5 Output state of polarization on the Poincare sphere.

(a)Configuration using a PBS and a FRM and (b)configuration without a PBS and a FRM.
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AL, LIRS E MRS S Lz, 220074 VY L—2 &AL, LIRS
DOFHDJEEI ST % — H R ORIZHIR Uiz, HMOHIZ 0L 7728 U T, RS

34



47 IR DEEF LR AT — R = 74—

e and SOA
|_<17 Synthesizer
PBS Amp
90%
4=
Isolator
DCF
@ Optical Output
=1 FRM RF Output

Fig.4.6 Experimental setup for 1.3 um dispersion-tuned mode-locked fiber laser.
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Fig.4.7 Relation between mode-locking
frequency and lasing wavelength (DCF 20 m).
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Fig.4.8 Lasing spectra at each
frequency (DCF 20 m).
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Table.4.1 Tuning characteristics at each length of DCF.

Tuning sensitivity Tuning range
DCF length(m) FSR(MHz) (Nm/MHz) (nm)
20 3.73 53.8 105.0
35 2.36 49.3 69.0
50 1.76 45.6 44.6
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Fig.4.9 Rational mode-locking.

HRERERE 2> TN D, BIREEZESE2WERICBWC, @ OT— FRIMIGM:
EAT- 9720 TR BIOWEE O EE — RIS 72978 — NEBERESFES
HZ LR ZOEEECHIRRICE— FRMZ20T 5 &, EREhoT— NEHSE
Z 7T 2 WRDEIRT DL VW HIBIENFEAET D, 35 m D DCF Z# HHREFICH AL 1 GHz
fHETE— RFEMZNT, @FOE— FRICEL2EE L, 5T — FRMICZ2EED
2 W RMNFERFIZHEE L T DO R % Fig.d.9 18T, @IIFHIEALT FL, () L2
o T, (@00 2ERNFERHICHERL TWD Z &R TERILS, £72(0)2° 51,
1 GHz O — RREIMIEEEIC KIS T 5, MO UEN Lns D/V A & 245D 2 GHz O
T — REMEBEC ST 5, i LRI 500 ps D/ SV ANFELTEY, — DR
XiEH OF— KRB 2o TEY, b —HOEREIL 2 KROSETE— REBIR- T
WD ZENSND, 3L EDSEE— REMIL, REBR IR S ehoT,

U b&v, 5%E— FRMZEET D L. T— RRESEEEOFZE#PIL IFSR Tid/e
<, 1U2FSR THDH EWDH Z &b, Z D 12FSR OFIAICIHWNT, FEHRNE E 2 g e
OFFHAR 2R E T 5 X DI DCF B2 ED/RT A —F & E L CRoNUE, FIRHLH &
ROUESBMDZ EMTED EEZEZOND, 1277 LRIEHHOMEOE/ZITIB VT, SOA D
RGNS N2z, @ OT— RREBIZHEASTHEE— RREIZ» 0 S5, EBED
E— RIEE R E O FTEFFAA U2FSR K D IXRE < 0D 2 ENERTHRB TX 1,

4.6.3 RERSIFFE

CNETIE, B— FREMEESE FE T2 LS TRIRKEAZL ST TE 7, Ll
AWFZED HZ @S ER5 | Th D720, WRICE— RRAMEEREZERIICRIIT52 &
TR EZ mEimo 4 2 EREITo 72,

IR RO ®ERSIX RF ¥ YA VO EEERETEELZ H., E— FEWESZ)E
WHEMRT 52 L THEBLE, T— FEBESIEL, Figd.10 12T & 5 I8 K HEIC
KLU TCE=AWDORTET HLIIHE L, BFEELE LTEAKZHNWDIDIE, =

39



47 IR DEEF LR AT — R = 74—

At
<>
UP SCaN— y--s-m-gemoeoeo---: o~ dOWN SCanN

—h

Fig.4.10 Mode-locking signal for the sweep operation.
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Fig.4.11 Peak-hold spectrum at the sweep rate of (a)1 kHz, (b)20 kHz, (c)50 kHz, (d)100 kHz
(DCF 20 m).
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Fig.4.12 Temporal waveform at the sweep rate of (a)1 kHz, (b)20 kHz, (c)50 kHz, (d)100kHz
(DCF 20 m).
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Fig.4.14 Temporal waveform at the sweep rate of (a)1 kHz, (b)20 kHz, (c)50 kHz, (d)100kHz
(DCF 35 m).
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Fig.4.15 Experimental setup for measuring a tuning linearity.
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Fig.4.16 Result of measuring a tuning linearity.
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Fig.4.17 Experimental setup.
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Fig.4.18 Experimental setup for measuring a modulation characteristic of a SOA.
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Fig.4.21 Lasing spectra at each mode-locking
frequency (DCF 300 m).
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Fig.4.24 Lasing spectra at each mode-locking
frequency (DCF 500 m).

Table.4.2 Tuning characteristics at each length of DCF.

Tuning sensitivity Tuning range
DCF length(m) FSR(kHz) (Nm/MH?) (nm)
300 655 214.4 100.8
500 390 212.2 81.9
800 246 207.5 49.8
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