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QP properties:
@ renormalized mass
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@ shielded interactions
@ q. numbers (charge, spin, ...)
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Polaron: variational Ansatz
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Polaron: variational Ansatz

non-interacting   Fermi sea

the   impurity

Particle-Hole dressing
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Narrow Feshbach Resonances
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Scattering amplitude: f = −
�
a−1 + ik +R∗k2 + . . .

�−1

FR narrow if
R∗ � RV dW
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2

=
�2

2mrabg∆Bδµ

No broad heteronuclear FR found yet.
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Many-body description of narrow FR
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Bruun, Jackson & Kolomeitsev, PRA 2005
Massignan & Stoof, PRA 2008

T = TOO + TOC

OO: open channel 
only

OC: involves coupling between
       open and closed channels

Π

T = −2π�2
mr

f f = −
��

abg

�
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with

R∗(B) =
�2∆B

2mrabg(B −B0 −∆B)2δµ

a∗(B) = abg

�
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B −B0

�

low energy expansion:



Atom-Dimer scattering
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agrees with real-space calculation (Petrov, PRA 2003;   Petrov&Levinsen, arXiv: 1101.5979)
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Attractive “narrow” polaron
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Dressed Molecules
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Pol/Mol crossing at a narrow FR
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Comparison with experiment
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# of particles in the 
dressing cloud
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# of particles in the 
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Cimp = − 4πm

�2kF
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Cimp: contact density per impurity
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Decay: analytics BEC
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Conclusions

Complete characterization of the repulsive branch:
energy, residue, decay rate, m*, ΔN, Cimp

RF spectra

Many-body physics at narrow FR

I) G. Bruun and PM, PRL (2010)
II) K. Sadeghzadeh, G. Bruun, C. Lobo, PM, and A Recati, arXiv:Dec. 2010 (NJP in press)
III) PM and G. Bruun, arXiv:Feb 2011 (EPJD in press)
IV) more on narrow FR coming soon
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