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Species Concentration Measurement Using Diode Laser

Absorption Spectroscopy (I)
Jae-Hyun Ahn™", Yong-Mo Kim”™, Se-Won Kim™

ABSTRACT

Diode laser absorption sensors are advantageous because they may provide fast,
sensitive, absolute, and selective measurements of species concentration. These systems
are very attractive for practical applications owing to its compactness, resonable cost,
robustness, and ease of use. In addition, diode lasers are fiber-optic compatible and thus
enable simultaneous measurements of multiple species along a line-of-sight. Recent
advances of room-temperature, near-IR and visible diode laser sources for
telecommunication, optical data storage applications make it possible to be applied for
combustion diagnostics based on diode laser absorption spectroscopy. Therefore,
combined with fiber-optics and high sensitive detection strategies, compact and portable
sensor systems are now appearing for variety of applications. The objectives of this
research are to develope a new gas sensing system and to verify feasibility of this
system. Wavelength and power characteristics as a function of injection current and
temperature are experimentally found out. Direct absorption spectroscopy has been
demonstrated in these experiments and has a bright prospect to this diode laser system.

Key Words @ TDLAS(Tunable Diode Laser Absorption Spectroscopy), Combustion
diagnostics, DFB(Distributed feed-back) diode laser, Direct absorption, Carbon dioxide.
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S(T) The line-strength function S1gna_1 a.t the 11He‘C?HteT Yo
7)) The line-shape function I The incident laser intensity
N Absorbing species S The line-strength of the
number density probed transition
L Measurement path length Ay The collisional line-width
Q The total molecular internal (HWHM) of the probed
partition function tran51tlop .
E The energy of the lower m Modulation index
transition state k Boltzmann’s constant
h Planck’s constant c The speed of light
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Table 1 Wavelength distribution of traditional

exhaust gas.
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Fig. 4 Photograph of reference gas cell
system

Fig. 5 Photograph of TDLAS(tunable diode
laser absorption spectroscopy) system
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