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4. Observation of a smooth transition 

We developed:

• Raman spectroscopy with high-sensitivity 
fluorescence detection

• Theoretical model of many impurities at 𝑇 > 0

We found:

• Finite impurity density leads to a smooth 
transition

• Finite temperature enhances this effect

• Polarons and molecules coexist around the 
transition
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5. Raman spectroscopy
with high-sensitivity fluorescence detection
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detuning, 𝜔 →

For weakly-interacting atoms:

Raman spectrum reveals the 
momentum distribution 

5. Raman spectroscopy
of weakly-interacting atoms



6. High-sensitivity Raman spectroscopy 
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7. Raman spectroscopy of strongly-interacting 
imbalanced Fermi gas 
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8. Zero-momentum polaron energy
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9. Molecule binding energy
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10. Quasiparticle weight
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11. Fermi polaron model
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• polaron and molecule variational wave-functions
• populated at finite temperature



1. Smooth polaron–molecule transition is a direct consequence of 
coexistence for 𝑛𝐼 > 0, amplified in 𝑇 > 0

2. High-sensitivity Raman spectroscopy enabled momentum-
dependent probing and extraction of the quasiparticle residue

3. Outlook: repulsive polaron, Raman injection spectroscopy  

12. Summary
Thank you!
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