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Abstract: Based on the Kirchhoff law, a practical dual-wavelength high-precision fiber-optic
colorimeter using LiTaO, pyroelectric detector is presented. According to the relationships
between various technical parameters and main specifications (temperature resolving power of
single detector, linearity of R(T)~ T curves, temperature measurement sensitivity and relative
temperature sensitivity), a method of optimal parameter selection for determining two operating
wavelengths of a new kind of the practical IR fiber-optic colorimeter using LiTaQO; pyroelectric
detector is presented. Experimental results show that temperature measurement sensitivity
exceeds 1. 0 X 107*C ', and relative tomperature sensitivity and temperature measurement
accuracy are better than 0.8 and 0.15% respectively at 400~1300 C and A, =2. 1 um, A, =
2. 3 pm which reach design requirements.

Key words: optical measurement; measurement instrument; temperature measurement by radiation;
pyroelectric detector; colorimeter; optical fiber
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Fig. 1 Schematic diagram of the instrument. 1: sapphire lens; 2: optical chopper; 3: multimode optical fiber; 4: mode

filter; 5: Y-couple; 6,7: narrow-band filter; 8,9: LiTaO; pyroelectric detector; 10: head amplifier and selecting-

frequency amplifier; 11: divider; 12: A/D converter; 13: 8031 chip microcomputer; 14: display
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Fig. 2 Schematic diagram of the chopper
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Fig. 3 Temperature resolving power AT versus working

wavelengths A at different temperature T
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Fig. 4 Temperature resolving power AT versus

temperature T at different working wavelengths A
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Fig.6 R(T) versus temperature T at AA=0. 2 pm and

different working wavelengths A; »A;
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Fig. 7 Temperature sensitivity S versus temperature T at

different working wavelengths A; >z
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Fig. 11 Atmospheric transmittance spectra at seal level over
a 300 m path indicating windows for radiation

thermometer operation within 1. 0~2.0 um

WA R e e A 45, it i T — R BETE MR £ 7
2k b ERR I B P L IR O SE R 2T 40 B TR A
RN AR s, ROAT ) B E R AR . L
FZA A= 3T MG F AT I &, BT S R IR 1 Fs .
R 1 AT O, R B A o o 0 R R 2 R A X 0 B R
EWLAHE. #-PHTHEEEHTZH.

Table 1 Experimental results

Thermalcouple /K 674 825 976 1028 1195 1397
Measurement methods —
This instrument/K 674. 8 824.1 9776.9 1026. 8 1196.3 1395.5
) Inaccuracy /K 0.8 0.9 0.9 1.2 1.3 1.5
Measurement inaccuracy —
Relative inaccuracy /%| 0.110 0. 097 0.102 0.117 0.109 0.107
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