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THz time-domain spectroscopy using a gain-switched multimode laser diode with delayed optical feedback

CMEET, WmLEth, BAR—

EEREM (KRAILKE, “BHIEKRF)

Kenji Wada, Tetsuya Matsuyama, Koichi Okamoto, Fumiyoshi Kuwashima®

(Osaka Metropolitan Univ., Fukui Univ. of Technology)

1. ZL®IC

THz WefffEIk /) Y63k (THZ-TDS) 1%, =R T
THz fEI DA e THEN-FTETHY,
THz DB OMEREFES| T HH & LTS
TWBH[L]. —f%H9IC THz-TDS DI ICIE, ~7
= A ME— RE L —F =D H 557,
IR LA 72 38R L — % — (LD) & FIIH ATRE C
b 52, 3]. KT, RV tEFovLTFE— R$
KL —HF — (MMLD) D34, o v 7 ipdEE
RERR 22708 &0 B < FEAIC 228 72 THZ-TDS H
NEBIFGTED ZERHESN TN D[4].

Fxlx, “nETIZ, v ALFE—RFRL—}FF
FRECZ W T8 B AT 2170, R D 36 MMLD 2%
vV ZFEIR 2 1 5 I RYE D A 2RI HE
2D &, R, JRAiEe THZ-TDS i 1n
Bons L xR - 72[5,6]. 2 TAEN,
HENERZEFL, BRI E 2/ L 2033
BT BRI BT D THZ-TDS H ) o i h %
b, JRHEALIZ DWW TEAERIC T~ 72 O TS
T 5.

2. FEIE
By 2 2 L— 3 i, BFREER (Gitt
—RN6LAR) LXxx VT EBELEKEL, 70V
2NV ) A RXEBIOVREY HHEE G~V TE
— L — M HFBRREZHWEZ, L—PF—D 3T %
— &%, RLIERE 800nm D7 7 7Y —~m—LD
W L7 EICRRE L. fite— FolRix, 1%
PEREOJEITE 3.6 B X OHHESE 300 um 72> 5
139 GHz IZRREL7=. LD ~DOIFEABR 1L, &
P/ SA T AN lae 125 JE B i CIERLHEIRIT
RS ITIRIE e OEERDEE S 2K

XTEHZ7-.
I = lgc — Imw COS(27tfint) (1)
ZOEED LD N ENRET T FIT A
TAHZEIZEY, e v U T (KEEHEH Non(t) 23
RAETDHZLEHET D, M8 T T TICE
JERIINT 2 Z Ll X 0¥+ U 7 IXBRREE T &
720, W ORIy dNpa(t)/dt (2B L 72 THz
WaRIAETSH, 20 THz A2 O R8T
UTTNTRALEZEFT Y U T Ne(t) & AHAFH
B &, FHBAMTIE UMM EWIE I Y) 2 7 —
U 52 L2k, THz-TDS HA~<2
BV Ny (o) (o fAFEBE) 2135, 22T,
HAZET VT FIHAWHIRE R D, AT D8

x v U7 ORREEZIT LD 1D EIEIZ
B3 2 LAE L.

3, YIal—va R
3-1. BRI O %

Fig. 112, HEIE/SA 7 AEIE lac 2 L E WEE
e lnts, BB fnE IGHZ ICREL, £
TEVRIE lmw & 10 D 11%(al, a2), 2£%(bl, b2), 3
fi#(cl, QISR & D LD A~ b
Jb(al, bl, c1) & THz-TDS Hi /) (a2, b2, c2) % 7~7.

10° (a1) (a2)

Spectral intensity
(arb. unit)
=
15
Spectral intensity
{(arb. unit)

792 796 800 804 808 0 1000 2000 3000
Wavelength (nm) Frequency (GHz)

10° (b1)

L,

792 796 800 804 808 0
Wavelength (nm)

(b2)

Spectral intensity
(arb. unit)
5 6
Spectral intensity
(arb. unit)

1000 2000 3000 4000
Frequency (GHz)

S
o

(c1)

.
10 10

792 796 800 804 808 0
Wavelength (nm)

(c2)

(arb. unit)
=
5
(arb. unit)

N
o,

Spectral intensity
Spectral intensity

1000 2000 3000 4000
Frequency (GHz)

Fig. 1 Simulated LD spectra (al, bl, cl) and
THz-TDS outputs (a2, b2, c2) when the modulated
current amplitude Iy is set to 1.0 I (al, bl), 2.0 In
(b1, b2), and 3.0 I (c1, c2), respectively. The dc bias
current lg. and the modulation frequency fn, are set to
1.0 I and 1 GHz, respectively.
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Fig. 2 Simulated LD spectra (d1, el) and THz-TDS
outputs (d2, e2) when outputs from two MMLDs and
four MMLDs are synthesized, respectively. lgc, Imw
and fn are setto 1.0 I, 2.0 I, and 1 GHz, respectively.
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Fig. 3 Simulated LD spectra (f1) and THz-TDS
outputs (f2) when outputs from two MMLDs with
delayed optical feedback are synthesized. The
coupling coefficient of the delayed optical feedback f.
is set to 0.4. lgc, lmw and fr, are set to 1.0 I, 2.0 I, and
1 GHz, respectively. The delay time of optical
feedback fields is set to 1 ns.
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