COHERENT MANIPULATION OF A BINARY ATOMIC SYSTEM WITH GAIN
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We study the optical response of a binary atomic system in which one of the atoms is incoherently pumped
while the system is continuously illuminated by a quasi-resonant beam [1]. Based on a fully time-dependent
guantum approach we analyze, and eventually optimize, the coherent manipulation of the system [2]. Using a
diagrammatic representation we identify all the radiative processes, namely, scattering, absorption, stimulated
emission and spontaneous emission, along with the excitation transfer rate. We find that, for certain values of
the pump rate and the interatomic distance, the extinction cross section vanishes and eventually becomes
negative. In a prospective work this study will be extended to atomic arrays, with the aim of optimizing the
scalability of multiple-atom qubits [3].
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