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Abstract; Since the previous studies on ultrashort pulses and two-level atom systems are mainly
based on slow-variable envelope approximations and rotational wave approximations, the nonlinear
properties of the derivative terms in these studies cannot be well described. In this paper, FDTD
algorithm and prediction-correction method are combined to establish a predictive-corrected FDTD
algorithm for the study of the interaction between ultrashort pulses and two-level atom system. It can
clearly characterize the time derivative of the electric field at the upper and lower levels of the
system. At the same time, a pulse excitation source that can completely invert two-level particles is

well established. Our method can be used as a numerical tool for target recognition.
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Fig. 1 Self-induced transparency of the excitation source

with 27 pulse area spreads in two-level atom system
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interacts with two-level atom medium at t =62.5 fs
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