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Raman Shift Temperature Effect and New Temperature
Measurement Method

Wang Yan, Zhu Ling, Yang Xuexian , Wang Xiaoyun, Peng Jinzhang
College of Physics and Mechanical & Electrical Engineering, Jishou University, Jishow, Hunan 416000, China

Abstract The existing distributed optical fiber Raman temperature measuring principle is to use the relationship
between Stokes and anti-Stokes intensity ratio and temperature to obtain the temperature. However, it is difficult to
process the light intensity signal, since the Raman scattering peak intensity is relatively weak. According to the
bond relaxation theory and the relationship between Raman frequency shift and bond parameters, a linear
relationship between Raman frequency shift and temperature is established. And a new method for measuring
Raman frequency shift temperature is proposed. The Raman frequency shift high temperature effects of diamond,
graphite, CdS, Bi,Se, and Sb, Te; are calculated. These calculation results match well with the experimental ones
and the Raman reference frequency and the atomic cohesive energy are obtained. The proposed method effectively
avoids the influence of Raman peak strength on temperature measurement and provides a new theoretical method for
the rapid development of distributed optical fiber Raman temperature measuring techniques.
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Fig. 1 Analysis diagram of temperature and thermal
internal energy with temperature effect of Debye

specific heat shown in inset
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bulk Raman shift of each material
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[24-28]

Material Mode 0,/K E../eV B.o/(ecm '+ K™ w(1) /em ™! w(o2) /em !
Diamond D 2230 0.59 0.033 1276. 00 1333
Graphite G 1000 0.70 0.028 1566. 70 1584
CdS LO 450 2. 00 0.010 113.00 307
Bi, Se, A, 185 1. 10 0.013 40. 57 179
Sh, Te; A? 165 0.90 0.018 30. 65 172
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Fig. 2 Raman frequency shift effect at high temperature (scattered points are experimental measured values and

solid lines are theoretical values). (a) Diamond and graphite®"* ; (b) CdS, Bi,Se, and Sh, Te, "
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