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Fig. 1. The processes of the extended “ladder” transition.
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Fig. 2. The total electric field of the fundamental and
second-harmonic pulses for the initial state |0,0) and
the target state |5,2).
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and (b) Time-dependent populations; (c) the population

distributions versus the relative phase.
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Fig. 5. The total electric field of the fundamental and
third-harmonic pulses for the initial state |0,0) and
the target state |5, 3).
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Fig. 6. The population distributions controlled by the
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Abstract
The extended “ladder” transition controlled by two harmonic pulses is investigated by using a time-dependent
quantum wave packet method. The molecular population transfers from the state |0,0) to the states |5,0) and |5, 2)
induced by the fundamental and second-harmonic pulses, and to the states |5,3) and |6,2) induced by the fundamental
and third-harmonic pulses. The calculated results show that the two harmonic pulses can induce a nearly 100% of
population to transfer to the target state. The relative phase of two pulses can affect the population distribution. The
variation of population has a period of m for the fundamental and second-harmonic pulses, and a period of 21 for the

fundamental and third-harmonic pulses.

Keywords: “ladder” transition, wave packet, relative phase, fundamental pulse
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