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ALTERNATING DIRECTION IMPLICIT FINITE-DIFFERENCE
TIME-DOMAIN METHOD FOR PLASMAS
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Abstract: The alternating direction implicil finite-difference time-domain ( ADI-FDTD) formulation was extended to disper-
sive media-collisionless unmagnetized plasma for the first time. Electromagnetic interactions of collisionless unmagnetized
plasma and electromagnelic wave were calculated by using the nethod. The update equations for collisionless plasma were
proposed by using the principle of ADI technique. The unconditional stability of the ADI-FDTD formulation for plasma was
analytically derived. The results of numerical experiment confirm that the plasma ADI-FDTD methed is consistent with the

conventional FDTD method, and its efficiency is higher.
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