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LASER SOURCE OPTIMIZATION OF A PRACTICAL REAL-
TIME TEMPERATURE MEASUREMENT SYSTEM *
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Abstract Based on the Kirchhoff law, according to the relationships between various lechnical parameters ( energy and
wavelength of laser source, area of sensitive unit of detector, relative aperture of optical system, elc. } and main specifica-
tions ( iemperalure resolving power, lemperailure measurement sensitivity, relative sensitivity and accuracy) , an optimal la-
ser source of the praciical real-time temperature measurement sysiem employing laser diode and LiTaO, pyroeleciric detector

is proposed. Experimental results of laser show that temperature measurement accuracy is suitable for requirements in the

temperature range of 4006°C ~ 1200°C.

Key words temperature measurement by radiation, pyroelectric detector, temperature measurement sensitivity, tempera-

ture measurement accuracy, laser diode.
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Fig. 3 Temperature resolving power AT and standard
measurement error o, and standard measurement error

o versus working wavelengths A at different tempera-

tures T
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Table 2 Experimental data and calculation results about temperature resolving power and measurement errors

temperature/K 701 848 954 1038 1279
experimental data 0.32 <0.1 <0.1 <0.1 <0.1
temperature resolving power/ K
calculation results 0.319 0.078 0.0388 0.025 0.01
experimental data 1.0 1.5 1.9 2.1 2.4
measurement errors/K
calculation results 1.06 1.81 2.29 2.32 3.53
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