BLUXFPIFHBLE
W25 W18199849A

1.3um BRI L — Y R & LT B i 5 42 LAS
VAT M & BAREDORINA RS ML

&I

EC!

Monitoring of Water Vapor Absorption Spectra Using a Quick Scanning LAS System with a
1.3-um DFB Laser Diode

Naoki KAGAWA*

ABSTRACT
The distributed feedback (DFB) laser is a useful light source for the laser absorption
spectrometry (LAS) because of its property of single-mode light emission and of continuous

tunability depending on temperature control.

In order to develop a portable quick scanning laser absorption speétrometry (LAS) system, I
employed the laser and tuned its wavelength by a periodic current wave composed of serial

saw-shapes.

One scanning of absorption lines takes the constructed system 5ms. A

feasibility test for the spectrometry has monitored water vapor in the atmosphere indoors. An

H,0 absorption spectrum was obtained with a 60-m round trip optical path. The absolute
absorption of the spectrum almost agreed with its theoretical value.
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Fig.1 DFB laser module FU-427SDF.

1310. 0 [ gim)B746.250m A

1300.6 |

R [hm]
w @
o o
®© ©
N
T T

= 1300.0 [
%K 1308.8 |- @%@% : o.o7nm/K]
1o, 6, T
4 6 8 10 12 14 16 18 20

EYa2-J)UEE  [C]
2 BV a—VIRENFEREERE

Fig.2 Wavelength vs. module temperature
characteristics.
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Fig.3 Wavelength vs. injection current characteristics.
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Fig.4 Schematic diagram of experimental setup.
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Fig.5 Theoretical H,O absorption lines covered
with the continuous tuning region of the
DFB laser FU-472SDF.
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Table 1 Line parameters of dominant

absorption lines.
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Table 2 Temperature and humidity at experiments.
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Fig.6 Measured absorption spectra and theoretical
spectrum of H,O.
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Fig.7 A H,0 absorption spectrum measured in June.
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