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Coherent accumulation of femtosecond chirped

Gaussian pulses in the V-type system

FU Zhenxing* ,ZHANG Min, LIU Birui
(School of Physics and Electronic Information Engineering, Ningxia Normal University, Guyuan 756000, China)

Abstract: Based on the interaction process between linearly chirped Gaussian pulse trains and V-type atomic systems,
the accumulation effect of population and the quantum control of coherent population transfer were investigated. Under the
condition that the laser repetition period is less than the atomic relaxation time, by selecting an appropriate number of pulse
sequences, the gradual accumulation of population between energy levels can be achieved. The density matrix equation de-
scribing this interaction is directly numerically solved by using the high-precision modified fourth-order Runge-Kutta method.
The research results show that when the optical parameters of the pulse train remain unchanged, adjusting the chirp factor or
detuning of the Gaussian pulse train will cause changes in the peak height, oscillation amplitude and oscillation number of the
first arrival of the population transfer on the excited state, and at the same time, the dense width during the population accu-
mulation process will also change accordingly. This phenomenon reveals the regulatory effect of chirp factors and detuning on
the quantum interference path, laying the foundation for the efficient transfer of coherent population.
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