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af g = Same topic pursued with
Polaronic Coupling strength: o = complementary methods in
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* single impurity immersed in a qu

Al10

* Role of phonons are taken by Bogoliubov excitations [3,4]
« Hamilton structure is the same as In the Frohlich-Hamilton

antum gas
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Simulation of the
momentum
distribution of atoms
cooled by a T=0

2 3 m quantum gas
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Atoms with momentum

smaller k. cannot be
cooled further due to
energy conservation

Collaboration with

Observation of Polaron diffusion

* dynamics of impurities in a BEC trapped In
an optical lattice

« dependence of the dynamics on the

pture Probability
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polaronic coupling strength
« deduce the effective mass by trap Moduition Froqueny (442
frequency measurements » Collaboration with

Multi-polaron effects

* more than one impurity to measure
polaron-polaron interaction

 effects of the effective mass and dynamics

* measure the position-position correlator
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Observation of polaronic Bloch-oscillations

 Induce Bloch oscillations in optical lattice by
acceleration of the lattice, leading to a constant
force

* Observe dynamics of impurity for different
Interaction strength

» shaking the lattice may introduce photo- ALRAN/
assisted tunneling o
» Collaboration with

Accerleration a
Polaron

Ramsey Sequence Coherence measurement
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Characterization of impurity-bath interaction
* measuring the decay of coherence of the impuri
Ramsey Spectroscopy
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» Same topic pursued with
complementary methods In

Al10

Bath-induced correlations between impurities

* Spin-dynamics of two impurities prepared In
coherent superposition

« gquantum state tomography will reveal guantum

correlations » Collaboration with
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