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We present the merging of Coherent Control (CC) and Adiabatic Passage (AP) and

the type of problems that can be solved using the recently developed ”Coherently

Controlled Adiabatic Passage” (CCAP) method [1].

We introduce the essence of CC as the guiding of a quantum system to arrive at

a given final state via a number of different quantum pathways. The guiding is

performed by ”tailor-made” external laser fields. We show that selectivity in a

host of physical and chemical processes can be achieved by controlling the interfer-

ence between such quantum pathways. We then discuss the AP process, in which

a system is navigated adiabatically along a single quantum pathway, resulting in

a complete population transfer between two energy eigenstates. The merging of

the two techniques (CCAP) is shown to achieve both selectivity and completeness,

demonstrated in a series of applications involving several degenerate bound states

in molecular compounds [2, 3].

We further present a solution to the ”Multi-Channel Quantum Control” problem,

where the CCAP is successfully extended to a system including multiple contin-

uum structures. Selective and complete population transfer from an initial bound

state to M energetically degenerate continuum channels is achieved under loss-free

conditions. The control is affected in an adiabatic fashion proceeding via N bound

intermediate states. In a realistic situation, where presence of real loss is inevitable,

we show that the control efficiency remains significant. We illustrate the viability

of the method by computationally controlling the multi-channel photodissociation

of methyl-iodide [4, 5].
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