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Dissociation of methane in intense laser beam at the intensity of 8xl013wcm2,800nm wavelength and lOOfs 
pulse width is investigated. By using the quantum manners to field dissociation mechanism and numerical 
study of time dependent Schrodinger equation for selective bond of CH4 molecule with split operator method, 
the results of our calculation have a good agreement with reported experimental data. This approach for first 
time successfully enables us to achieve dissociation probability by finding the dynamics of propagation of 
quantum wave packet and moving on the dressed potential energy surfaces. The results also improved more 
than 20 % by modifying laser pulse shape in two- rectangular pulse shape, where in this situation delayed 
photo dissociation is occurred and the yield is increased more than twenty percent. Because of the advantage 
of broad band frequency width of femtosecond lasers, a superposition of many associated states is created and 
the constructive enhancement or the destructive cancellation of various excitation routes can be exploited to 
maximize the dissociation probability and yield of a desired product. 
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Based on the gradient optimization method a useful approach for dissociation of the methane molecule is 
introduced. This analytical model produces an optimized two tailored rectangular laser pulses which dissociates 
the molecular ion CH4

+ with maximum probability of 1. In this approach the field assisted dissociation is 
used by a semi-classical view. It is assumed that only the selective dissociative bond is in direction of the laser 
electric field are effective. Saturation is found for dissociation of the mentioned molecular bond, where the first 
pulse should have higher intensity than the second pulse. In addition to that, the sensitivity of the dissociation 
probability to the initial bond length and the control of the desired product channel by variation of the laser 
intensity and its duration of laser field is presented. 
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