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Inverse RF spectroscopy

(a) Scattering properties of the initial (1-2) and final (1-3) mixtures.  
Inset: In situ absorption images of 1 (red) and 2 (blue) atomic clouds for x=N↓/N↑=0.1. 
 
(b) Left: Energy E↓ of a zero-momentum impurity in a Femi sea.  
Vertical dashed line: polaron/molecule crossing.  
Right: momentum dependence of the impurity resonance frequency.

bare impurity

dressed impurity
repulsive polaron

dressed dimer

attractive polaron

550 600 650 700

0

2

4

6

8

10

B-field (G)
Sc

at
te

rin
g

len
gt

h
( 1

0 3  a
0 
)

(a)

p

∆E

hν+ 

—hν+ -  p 
2
 ( 1 -   

m  )
   m*2m—

0

   m* > m

RF

⎪1 〉

⎪2 〉

(b)

2 1 0 -1

-3

-2

-1

0

1

1/(κF a)

E ↓
/ε

F

E–

E+



Repulsive polaron spectra
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(a)

Repulsive polaron spectra  
  (a) at different 1/κFa values with impurity concentration x=0.15 
  (b) at different concentrations with κFa≃2. 
 
(c) Resonance position Δ+ vs impurity’s mean energy for various 1/κFa values.
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Energy and effective mass
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energy of the  
repulsive polaron

energy of the 
attractive polaron

(inverse) effective mass  
 of the  

repulsive polaron

Theory: 
Cui & Zhai, PRA 2010 
Massignan & Bruun, EPJD 2011 
Schmidt & Enss, PRA 2011



Decay rate and coherence
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decay rate of the  
repulsive polaron dynamics of  

population decay

frequency of the 
Rabi oscillations 

(attractive and repulsive) 

residue:          

κFa ~ 0, 1.1, 1.3, 1.7

Theory: 
Petrov, PRA 2003 
Massignan & Bruun, EPJD 2011 
this paper
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Theory
impurity 

Green’s function:

eq. of state:

self-energy: 
(T-matrix approx.)

decay rate: �± = �2Z±Im[⌃(p, E#±)]
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