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Abstract: It is of great significance to study the propagation characteristics of low-frequency sky waves under the
condition of day-night mixed paths for the application of navigation and time service systems and the inversion of low iono-
sphere parameters. Based on the finite difference time domain (FDTD) simulation of Loran-C signal (carrier frequency:
100 kHz) in the day-night mixed Earth-ionosphere waveguide, this paper uses the traditional zero crossing detection and the
fast Fourier transform/inverse fast Fourier transform (FFT/IFFT) spectrum division methods to distinguish the different
modes of one-hop sky waves received on the ground in the mixed channel (assuming the propagation path is east-west orien-
tation), and analyzes the propagation characteristics of the main modes. The propagation characteristics of different modes
in one-hop Loran-C sky waves are given under two mixed ionosphere conditions, i. e. from day to night and from night to
day. At the same time, the distribution of the dominant field in the mode interference region is given. The results show that
for the diurnal mixed path, there are multiple reflection modes from the ionosphere at different heights and its abrupt bound-
ary. The amplitude and phase detected by the traditional method have unstable interference effect, and it is difficult to dis-
tinguish the modes. However, the FFT/IFFT spectral division algorithms can refine and distinguish the main modes, so as
to obtain more stable and accurate mode features.
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