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Fig.1 Analysis of magnetization model error Fig.2 Effect of magnetization response

error on temperature error
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Fig.4 Analysis of model error at different signal-to-noise ratios
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Theoretical model error of temperature measurement
based on magnetic nanoparticles

Zhang Zhifeng*, Wang Dandan”,Li Nana®,Duan Yingying”,Cui Yadong®

(a.Software Engineering College;b.School of Computer and Communication Engineering,

Zhengzhou University of Light Industry,Zhengzhou 450000, China)

Abstract : Magnetic nanometer temperature measurement tcchnology is a new and non-contact magnetic temperature
measurement method, which can realize temperature measurement under extreme conditions such as real-time monitoring of
body temperature in cancer thermotherapy. However, the error of temperature measurement accompanied by this technology se-
riously restricts its application and promotion in more fields. To solve this problem, the influence of Taylor series expansion
terms of different terms on temperature error is analyzed and verified through simulation and experiment from three aspects of
Taylor series expansion terms of Langevin function, excitation magnetic field amplitude and signal-to-noise ratio. The results
show that the method of approximating LLangevin function with five Taylor series expansion terms,increasing the intensity of
exciting magnetic field and improving signal-to-noise ratio can solve the problem of large error in magnetic nanometer tempera-

ture measurement theoretically.

Keywords : magnetic nanoparticles; temperature measurement; model error;Langevin function

[REHRK #H ER~]



