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previous Work:

B Az ground state uncertainty

Lamb-Dicke parameter n =

confinement to Lamb-Dicke regime

n <1

semiclassical motion in optical potential
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tray ﬁequency = atomic linewidth
Rabi ﬁequency = 2 X atomic linewidth
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semi-quantum and quantum tmjectories
heating rates & stochastic dynamics
diﬁﬁmon limit

large quantum jumps



semi-qmntum tmjectories:

conditional state:
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qmntum tmjectories:

conditional state:

Prme) = 19)| Prc) +1e)| P

nonunitary Schroedinger equation:
center of mass
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heating rates:

n4 X time (lifetimes)
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samyle stmulations:
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Rabi ﬁequency modulation:

upper state
probability

upper state
probability

time averaged driving field
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waiting time distribution:
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mean Waiting time:

—~
n
O
g

e

=

]

~—
O

=

+
=0}

=

5=
&
=

2 3
amplitude (wavelengths)




background

semi-quantum and quantum trajectories

heating rates & stochastic dynamics

diﬁﬁmon limit

large quantum jumps



heating rates:

n4 X time (lifetimes)
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di}jﬁuion limit:

stngle quantum event of order 7

A= Aradial + ZAphase

B BT i (AradialAradial AradialAphase )
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amplitude-dependent diffusion



covariance matrix:
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a(t) = a(t) + insinfcospe“rt + da




quantum measurement and squeezingz
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yhase—syace trajectories:

semi-quantum
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heating rates:

n4 X time (lifetimes)

\
O\
\

poarenbs (syj3uspaem ur) epnjidure odeisse

n4x time (lifetimes)

parenbs (syjSuspsem ur) apnjrdure oSerose




amplitude (wavelengths)

o - v ow e oo




imhibition of ﬂuorescence:
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Quantum Stochastic Heating
Of a Trapped Ton

motion treated without semiclassical
or other restrictions

exhibited nonyerturbative dynamics
(relying on the intelylay of quantum

coherence and decoherence)

treatment ranges from the quasi—classiml
(di]jﬁuion) limit to the manifesﬂy quantum
regime (large single—quantum events)




