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Optimization of Wavelength Bandwidth for a Dual-Wavelength
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Abstract Based on the Kirchhoff law, a practical high-precision dual-wavelength fiber-optic temperature measuring
system using LiTaO; pyroelectric detector is presented. The structure and the principle of the system are described.
According to the temperature resolving power of single detector, the linearity of R(T)-T curves, temperature
measuring sensitivity in the measuring system as well as the relationship between the temperature measuring errors
and the change of wavelength bandwidth, and after considering the minimal responsibility and the measuring
resolution of a single detector, the optimization for its working wavelength bandwidth was done. The optimal result
showed that the proper bandwidth of the working wavelength should be 20nm at 400~1300C and A; =2.1 um, 2,
=2.3 pm,
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Fig. 1 Schematic diagram of the instrument
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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: preamplifier and selecting-
frequency amplifier; 11: divider; 12: A/D converter; 13: 8031

chip microcomputer; 14 display
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Fig. 2 Temperature resolution AT of a single detector versus wavelength bandwidth AX at different temperature T
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Fig. 3 Temperature sensitivity S versus wavelength

bandwidth AA at different temperature T

10 |

_ I: AA= 770 nm
N 3 2:AA= 520 nm
= 3:AA=270 nm
X 4:Al= 20 nm
S 6
Z 4
2
é‘
3 2 §=1.0X10"/C
0 1 L 1 1
673 873 1073 1273 1473
T/K
B4 ARERTRETERERGE SH
i 0 R R ) AR Al %

Fig. 4 Temperature sensitivity S versus measurement

temperature T at different wavelength bandwidth AA
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Wavelength bandwidths 10
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