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Multimode theory of up-conversion of two photons
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The up-conversion dynamics of two photons occuring at a three-level atom is investigated theoret-

ically. The analysis is based on a rigorous formalism adopting the multimode nature of the photon

field, which enables us quantitative handling of the spatial profile of the photon pulses. We have

derived an analytic formula that connects the wavefunction of input two photons and that of the

up-converted output photon, and from it the up-conversion efficiency and the output pulse profile

are numerically calculated.
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Up-conversion probability
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