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- momentum width
- condensate fraction

Waist: 1 mm
Tunable power

 → spontaneous emission rate

 → saturation parameter s«1

 → Time-of-flight reveals momentum distribution



〈 Bare observables 〉

 → Momentum distribution:



〈 Bare observables 〉

 → Momentum distribution:  → Condensed fraction:



〈 Bare observables 〉

 → Momentum distribution:  → Condensed fraction:



〈 Fitted coherences 〉



〈 Fitted coherences 〉



〈 Fitted coherences 〉



〈 Model of weak localized density measurement 〉

 → Bose-Hubbard model
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〈 Model of weak localized density measurement 〉

 → 2 timescales:
(1)

(2)

(3)

Fast relaxation of long-range coherences

Final thermalization stage

Algebraic regime of decay
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〈 Conclusion 〉

✔ For strong interactions: anomalous momentum diffusion

✔ Observation of spatial decoherence in a many-body system

✔ Simple master equation model captures the observed dynamics

Decoherence is 
slowed down

Losses give indication on the 
Fock space dynamics

Losses accelerate the 
emergence of the 
anomalous behavior

! ?

! ?

Inter-band transitions
Collective effects in light-matter interaction
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〈 Time-scales mismatch 〉
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