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Abstract

Tuneable semiconductor laser absorption spectroscopy (Tunable Diode Laser Absorption Spec-
troscopy) is a detection technique that measures the gas component concentration and tempera-
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ture field and even velocity field in industrial applications. In the TDLAS detection technology, how
to realize the accurate calibration is the key to the problem. In this paper, we employ temperature
tuning to observe the effect of temperature on the output wavelength production. In temperature
regulation, the change of temperature will cause the change of the refractive index of the gas inside
the cavity, and the change of the refractive index will affect the internal optical system and change
the output wavelength. We use the DFB laser core (distribution feedback laser) as the light-emitting
chip to make a laser to measure the concentration of methane gas. It is concluded that when the in-
ternal temperature of the laser rises by 1°C, the wavelength drifted by 0.1 nm in the long wave di-
rection, and by 1°C decrease, the central wavelength was increased by 0.1 nm.
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Figure 1. Laser TO physical picture
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Figure 2. The spectral pattern measured in an experiment
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Table 1. Measurement results of sample center wavelength as a function of temperature
F 1 WHEROEKERE TN SR

LE(C) 10 11 12 13 14 15 16 17

SPGB K (nm) 1651.30 1651.64  1651.78 1651.80  1652.00  1652.12  1652.30  1652.34

MAE(C) 18 19 20 21 22 23 24 25
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Figure 3. The central wavelength of the sample is plotted against the measured temperature
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