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Investigating the possibility of entropy transfer between particles
and laser fields during cooling processes' JOHN BARTOLOTTA, JARROD
REILLY, MURRAY HOLLAND, JILA, University of Colorado, Boulder — We de-
velop and theoretically analyze a gedanken experiment that explores the subtle topic
of entropy transfer from particles to laser fields during the process of laser cooling.
An ensemble of non-interacting, motionless particles is placed in a lossless optical
cavity and is prepared in a mixed state with weights in two ground states, one of
which is resonant with the cavity. The particles interact with a coherent state,
which is also prepared in the cavity, according to the Jaynes-Cummings Hamilto-
nian. The particles can decay from an excited state into the non-resonant ground
state by spontaneous emission into free space. We track any entropy flow between
the ensemble of particles and cavity field throughout this process by calculating the
mutual information between the cavity field and an ensemble of auxiliary particles
that purify the initial particle state.
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