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Analysis of Time-varying Magnetic Plasma by Using LTJEC-FDTD Method
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Abstract: The Laplace transfer current density convolution finite difference time domain( LTJEC-FDTD)
was used to study the medium of time-varying magnetic plasma. A Gaussian-derivative pulsed plane wave
was simulated in magnetic plasma by the method of LTJEC-FDTD. The numerical results show that the
method of LTJEC-FDTD not only ensure the accuracy but also has higher computational efficiency. By
simulating the propagation characteristics of a Whistler wave in the one-dimensional time-varying magnet-
ic plasma, a output wave with higher frequency and enhanced electric field is obtained after switch off
the plasma source. Finally, a terahertz wave with 300 GHz is obtained which theoretically verifies that
the terahertz wave can be generated from the microwave by the time-varying magnetized plasma. These

conclusions provide some theoretical bases for the generation of terahertz wave.
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Fig.1 Model of the wave propagation in a plasma slab
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