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High Sensitive Gas Sensing with Low Power Consumption Quantum
Cascade Lasers

ME S/K BhE F K
Makoto Murata Hiroyuki Yoshinaga Hiroki Mori
T =¥ B E— BO RiE
Yukihiro Tsuji Jun-ichi Hashimoto Yasuhiro Iguchi

EFHRT—RU—5 (QCL) ZHRREUCAREY Y VTR, ERER#TH oo, BRE. U7 ILIA LIGEHAINTIRET, hDR—
I ZRQBACTFELE VTHEINTVS, R—9TNWRBEY Y VITRBRREDILHIC. HBHFINFTITRER7 umEHd
QCLOEHEBNLICHT MR ZT o CElc, COEBEBNGDMIFEMEE (Distributed Feedback. I TDFB&ESET) QCLD
VYV IHREDFHEDZHIC, INZEHFESE U THRNABH TOARDIINZART MUVERAEL. AREY YV I%Tok. BIEIC
(FLERNUAZXEILZEAL. DFB-QCLOENIERZRS T2 & TREFSIZIT2Ic. MIDICKRZEY Y FILE LICAIETIE. X
[PDKEAT Y DRVEERTE, Y220 —y3VEDR—H UL, RICBEHDBEDATI VTV FILEL, KBEDREZT
fifi L7 #55R. DFB-QCLOEEESF3 W TDEEEBNTH I BASAIVICHULT17 ppbDEREREY Y VI ZER U,

Gas sensing using Quantum Cascade Lasers (QCLs) as a light source is expected to offer a high sensitivity, a short
measurement time, and a good portability compared to conventional sensing methods. We have studied low power
consumption 7 um wavelength QCLs for realizing a portable sensing apparatus. The performance of our Distributed Feedback
(DFB) QCL in gas sensing was evaluated by measuring the mid-infrared absorption spectrum. In this evaluation, a multi pass
type gas cell was used for gas absorption, and for sweeping lasing wavelength of QCLs, the injection current of the DFB-QCL
was swept. First, we measured the absorption spectrum of the room air, and found the absorption lines of water and methane
to agree well with our simulation results. We then evaluated the sensitivity of the apparatus using a methane gas of a certain
amount of concentration, and achieved a high sensing sensitivity of 17 ppb at a DFB-QCL power consumption of less than 3 W.
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