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Explore of the Ideological Education in Curriculum of
Electrodynamics for Optoelectronic Kind Specialty

CAO Binzhao FAN Mingming MA Ning
( College of Physics and Optoelectronic Engineering , Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; Based on the characteristics of Electrodynamics, a basic course for majoring in optoelectronic information and physical
electronics , the feasibility of developing ideological education is expounded in the process of teaching this course. By exploring the
various elements of ideological education of the curriculum and combining with typical cases, how to interweave the practice of i-
deological education is introduced in detail, too. In addition, the problems which should be paid attention to are pointed out in
this process. It has certain reference value to realize the aim of talent training of “establishing morality and cultivating people” in
higher education, and the ideological education for other science and engineering courses.

Keywords :ideology and politics of the curriculums; electrodynamics; undergraduate teaching; establishing morality and cultiva-
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DATE PROCESSING METHOD OF DISTRIBUTION LAW OF
THE RANDOM ERROR EXPERIMENT BASED ON SMART PHONE

XU Qiang LUO Lifeng

(College of Physics and Optoelectronics. Taiyuan University of Technology. Taiyuan 030024)
Abstract There are a lot of data involved in the experimental project of random error statisti-
cal law in college physics teaching. Traditional data processing requires a lot of calculation.
This paper introduces how to speed up the experimental process of statistical law of random
error in time measurement based on metronome. stop watch and WPS software in the smart
phone. Break through the limitation that most of the classic data processing soltware like Ori-
gin and Excel can only run on PC. combined with our teaching practice, WPS software in
smart phone is used to automatically process a large number of time measurement experimen-
tal data collected manually and get the experimental results quickly. By this approach,
students do not need to experiment in the laboratory. Not only the accurate calculation results
can be output extremely fast. but also experimental efficiency is significantly improved. Be-
sides. students’ interest in learning is stimulated, In recent time. when mobile learning mode
is widely used in teaching and smart phones are very popular, this method has strong promo-
tional value.

Key words smart phone; random error; application software; experimental data processing
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Two new methods for accurately solving magnetic field distribution
around infinite solenoid and their simulation verification

CAO Binzhao, CUI Cheng, QIAO Lei

(School of Physics and Optoelectronic Engi g, Tatyuan University of Technology, Taiyuan 030024, China)

Abstract: Although the distribution of magnetic field around an electrified solenoid is derived and calculated as a
typical example in almost all courses of “College physics”™ or “El 2 ", the calcul hod 1s not
universal. Based on the basic principle of vector potential method, by solving Laplace equation and using residue
theorem to solve vector potential integral, this paper obtains the exact solution of inner and outer vector potential of

an infinite solenoid when there is a certain angle between the current plane normal and the axis of current carrying
coil, and then finds the analytical solution of induction mtensity. The numencal solution by MATLAB

and the COMSOL simulation of the magnetic field around the finite length solenoid are carried out. The numerical

15 ¢ d with the simulation results, and the correctness of the solution s verified by comparing the

7
change trend of the magnetic field distribution when the solenoid gradually grows. This research is of great
significance for better understanding the distribution of magnetic field around the solenoid and ennching the

analysis methods of ¢l gnetic field 1
Key words: vector p 1al method: solenoid; magnetic induction; si
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Paperless management of experimental report with cloud storage

XU Qiang, YANG Ling-zhen
(College of Physics and Optoelectronies, Taiyuan University of Technology, Taivuan 030024, China)

Abstract: Effective management of experimental report is always the goal of college experimental tec—
hing. In this paper, a practical solution for paperless management of college experimental report was
proposed by using the latest network information technology. Based on Baidu cloud storage technology .
paperless collection, correction and distribution of student experimental reports in different places were
effectively realized with the latest functions of mobile QQ, which is commonly used by college students.
Results of practice showed that characteristics of this practical plan is effective, safe and stable. It in—
deed improves the efficiency of management of college experimental report. This approach is especially
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suitable for the management of experiment reports in a college with several campuses.

Key words: experimental report; paperless management; information technology
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New method for theoretical derivation of equivalent electromagnetic
parameters of layered media and its simulation verification
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Abstract: Based on the definition of polarization intensity vector in electromagnetic theory and the formula of
total i

pedance of multi-layered dielectrics in small size, two new methods are used to derive the general formula

of equivalent el 2 I s of multi-layered dielectrics. The results of the two methods are the same
and are ¢ with the conclusions derived from the cap series-f hod in the existing literature.
On this basis, an anisotropic zero refractive index metamaterial is constructed by layered posi dium. The
total reflection ph of el ic wave propagating on the interface between conventional medium
and zero refractive material is simulated by COMSOL softy . and the cor of this hod is verified.
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SOLUTION OF THE POLARIZATION FIELD OF
DIELECTRIC SPHERE BASED ON THE EQUIVALENCE PRINCIPLE

CAO Binzhao FEI Hongming YANG Yibiao CHEN Jingdong
(College of Physics and Optoelectronies. Taiyuan University of Technology. Taiyuan. Shanxi 030024)

Abstract Based on the superposition principle of the field and the properties of the associated
Legendre polynomials. the expression of the induced field of the metal sphere in the uniform
electric field is derived by the equivalent dipole moment model. On the basis of it, the polari-
zation field of dielectric sphere and dielectric spherical shell in uniform electric field is analyzed
based on the equivalence principle of electromagnetic field. The results are consistent with the
relevant literature. which proves the correctness of the method. Finally. the condition under
which the polarization of the time harmonic electromagnetic field to a dielectric sphere can be
approximated into the dipole moment field is discussed. Furthermore, the role of the polariza—
tion field in the electromagnetic radiation and scattering, the resonance of the nano-particles,
and the electromagnetic cloaking is clarified. Tt is of important guiding significance for better
understanding of the physical origin of the polarization and its applications.

Key words associated Legendre polynomials: equivalence principle: dielectric polarization
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