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Results/Example - Modelling two-photon processes in a cavity

Motivation - Why is a full field theory for matter-wave optics/quantum metrology interesting?

Leveraging quantum entanglement in atom interferometry
Quantum phase estimation beyond Standard Quantum Limit (SQL) via 

cavity Raman experiments [8]

        Generation of entanglement between external degrees of freedom (dof)

        Our theoretical effective model can describe 2-photon Raman processes 

        in a cavity using effective two-mode field theory 

                   Theory with capability to describe entanglement 
                between motional and internal dofs 
            

             Future: Entanglement dynamics of beam-splitters 
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Starting point: Matter field-operator Heisenberg equation of motion

Method: Adiabatic elimination via generalized projectors/resolvents [4,5] 

Ansatz:

Result:

Example: Single particle like Rabi Hamiltonian for Λ-system

Simplest case: Rotating-wave approx. in Hamilton density
and insert mode functions of plane waves

SU(2)-like decomposition of effective Hamiltonian Approximate Time-evolution for δ-switching [5, 7]
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Outlook: Getting rid of residual time-dependencies via average Hamiltonian theory [7]! 
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