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Abstract

We have succeeded a room temperature and single mode operation of newly designed
Quantum Cascade Lasers(QCL). Such single mode QCL is the best candidate as a light
source for infrared spectroscopy and sensing applications. Multi mode Fabry-Perot QCL
showed a peak optical power of 200mW in pulse mode operation at room temperature, while
CW operation was achieved up to 160k with an optical average power of 20mW. We
mounted the QCL on a thermo-electric(TE) cooler that enables wavelength tuning by its
temperature. We also developed QCL with a grating waveguide, i.e. distributed-feedback
QCL(DFB-QCL) and achieved a single mode room temperature operation.

1. ZL®IC

BA AT — R =% =3 1994 £ HBF~LBFFERT O F. Capasso & & W BiFg Sz < #H L
WS Z R ORI EER L — Y —TH 5 (1], BIRERIIBLL 4~11um OFTHRET DI L
WTE, EEEEZBRICHE ST “DAT— R HETHLOEHITH D Z ENFUT
b D, S HITHERERFEER L = —TIE< DN TV D InGads 72 & ONERF B RER L
THDHIZDIEEEICHEN TN D, FFET ST, FAOFER L —F — T TEMITH
ARG RIMEGRIRAENR L2 & THY [2], IRELEEICEN, @SR FIRE, THz 7 L
— WP —DFERREFHOTROL—F =t L THDONIRO AR H T, ZHE TOFERL —
P—DRAZITHMD IR E LTHIER STV,

2. BERRIRVINVNE—FEFHRT—FL—Y—0DRR

BIRTRIET SV 7 — KoMl E+ I A7 — K L—3— (DFB-QCL) Z# B3 L7, &
F A — R L—F =% InP ZHME L THFHRTE X T MBE) THREZITY, IEHEIX
InP (2K 73653 5 InGaAs/InAlAs K7 CHERL L b —Z L OREEITH 500 @iz b ks L5, &
WOy hFutvR I TCT7 77— Ra—HO L —P—FFZ2/ER LI L7z, FIRAL



7 MUVI= VT E— RThoTh, 2L ABEI ToO v — 27 e X EIR T 200mW % Fidk L7,
CW BIRE) oD s i BRI EE 13 160k (232 L, IRIRZE FRTR AL (80k) TG /)1% 300mW 2 #pk L 7=, 7
7 7V — e X =IOV ABRENC T D RIE AT V& Fig 112, CWEEENZ I T 23R A
N7 MV Fig. 2 \IRd, |y IR B IR R AT RSN L — ot & e
MREV, BFHAT— N —F— IR A HI#HT 2 2 & CRIRER DT 2 —= 7))
BThd, BxlIZET VAT — R —Y—2EB WA (VT =) BT RICHER LR ATE 7
L—PF—RREY 2 — AV EZRBET TH DL, £72. ooty ZIcHciE w7 rE—
RLIZMETH Y . FBIEAXZ MO > T E— MUl -BEt 67> T b, L—F—
AP T2 AR Z A T2 A IRRE R 7 A &7 — R (DFB-QCL) % BA¥E U7z, RIS 18 1 %2
L2um & UTRIERE 7.8 um \ZTHIRY v 7 VT — REME (0L 2 BRED) %532k L=,

Fabry-Perot Quantum Cascade Laser lasing spectra
T=7-300k in Pulse mode
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Fig.1 Fabry-Perot Quantum Cascade Laser lasing spectra, in pulse mode

Fabry—Perot Quantum Cascade Laser lasing spectra
T=80k in CW mode
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Fig.2 Fabry-Perot Quantum Cascade Laser lasing spectra, in CW mode
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