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Fig. 1 Relationship between refractive

index and electron concentration
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Fig.2  Altitudinal profile of electron concentration
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Table 1  Ionospheric parameters for Wuhan and Sanya
28 Jor/MHz P/ km ¥ e/ km Jor,/MHz by, /km Ymry/km
DR 3.00 110 20.0 11.52 271.5 73.8
=WHE 3.21 101 10.7 14.20 339.3 78.0
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Fig.3 Simulated altitudinal profile of critical frequency
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Fig.4  Altitudinal profile of refractive index
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Fig.5 Altitudinal profile of refractive index
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Characteristics of electromagnetic wave propagating through ionosphere

YU Chao' SHEN Guozhu' GU Bin' CHENG Guosheng'
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Abstract Refraction is the main characteristic when electromagnetic wave propagates through ionosphere , which is
mainly determined by the free electrons in ionosphere. In this paper the relationship between the refractive index
(n) ,the electron concentration(N,) and the altitude (k) is analyzed,and numerical simulations are taken on the
refractive index and the electron concentration relating to the altitude. We contrast the simulated altitudinal profile of
critical frequency and the actual altitudinal profile of critical frequency, and the results show that at high iono-
sphere , the simulations are roughly in agreement with the actual measurements, while at the lower ionosphere the
simulations deviate from the measurements by reason of nonlinear relationship and existence of E_ layer.

Key words electromagnetic wave ;ionosphere ;refractive index;electron concentration ;numerical simulations
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