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Abstract

We study the interaction between the ultra-short laser pulses and the one-dimensional symmetrical 7 conjugated molecular
material 4 4'-bis dimethylamino stilbene by solving Maxwell-Bloch equations. This kind of molecular material has strong
nonlinear optical properties and its electronic structures and dipole moments are calculated by use of density functional theory on
ab initio level. The numerical results show that the slowly varying envelope approximation and the rotating wave approximation
cannot accurately describe the propagation properties of the ultra-short pulse in the molecular medium. In the case of single
photon resonance the two-level model can well describe the interaction between the small area pulse and the molecular system.
For large area pulse due to the existence of strongly secondary excitation to the higher-lying levels the three-level model should
be used. When the amplitude of the incident electric field is kept constant the third level” s population increases with the

increase of the pulse area.

Keywords ultra-short laser pulse 4 4'-bis dimethylamino stilbene organic molecule three-level model ~Maxwell-Bloch

equations
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