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ULTRA-COLD ATOMS
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ULTRA-COLD ATOMS
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MEDIATED INTERACTIONS

Yukawa potential (1930)
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IMPURITIES IN A BOSE-EINSTEIN CONDENSATE
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IMPURITIES IN A BOSE-EINSTEIN CONDENSATE
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IMPURITIES IN A BOSE-EINSTEIN CONDENSATE
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IMPURITIES IN A BOSE-EINSTEIN CONDENSATE
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IMPURITIES IN A BOSE-EINSTEIN CONDENSATE
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IMPURITIES IN A BOSE-EINSTEIN CONDENSATE

Bose polaron recently observed
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POLARONIC INTERACTION  for weak coupling g
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POLARONIC INTERACTION
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POLARONIC INTERACTION  for weak coupling g

The Bogoliubov excitations of the BEC can
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POLARONIC INTERACTION

for resonant coupling g
The Bogoliubov excitations of the BEC can also
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HAMILTONIAN
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excitation boson
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NON-PERTURBATIVE METHOD: TRUNCATED BASIS
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RESULT: POLARONIC POTENTIAL

Effective potential (Born-Oppenheimer) between polarons:

” h2 2 1 . 1 —xr 87‘[7’10 0
— —— K —e —

@l=" =i - ") (a5 — 0)
Forsmalla < 0 At resonance a = +

Yukawa

47‘[le< a2>
—2 X ng a+—

2U T




POSSIBLE EXPERIMENTAL OBSERVATIONS

Heavy impurities in a condensate of light bosons (e.g. 33Cs + 7Li, Yb +’Li)
e Polaron RF spectroscopy: mean-field shift with the

impurity density

e Loss by recombination: shift of the loss peak with the
condensate density




OUTLOOK

Strong interaction between bosons:
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CONCLUSION arXiv:1607.04507

* A Bose-Einstein condensate of atoms can mediate interactions that go from
weak Yukawa-type to strong Efimov-type.

* Fermionic impurities in a BEC : atomic analogues of ‘B - -
nucleons and mesons o LI

* Analogues of quarks and gluons?



