
Polaron residue and spatial 
structure in a Fermi gas 

Christian Trefzger and Yvan Castin 
C.T. and Yvan Castin, arXiv:1210.8179 (2012) 



-10 -5 0 5 10
0

0.2
0.4
0.6
0.8

1
Z

-10 -5 0 5 10
0

0.2
0.4
0.6
0.8

1

-6 -4 -2 0 2 4
0

0.2
0.4
0.6
0.8

1

-10 -5 0 5 10
0

0.2
0.4
0.6
0.8

1

Z

-10 -5 0 5 10
0

0.2
0.4
0.6
0.8

1

-6 -4 -2 0 2 4
0

0.2
0.4
0.6
0.8

1

-10 -5 0 5 10
1/(kFa)

0
0.2
0.4
0.6
0.8

1

Z

-10 -5 0 5 10
1/(kFa)

0
0.2
0.4
0.6
0.8

1

-14 -12 -10 -8 -6 -4
1/(kFa)

0
0.2
0.4
0.6
0.8

1

M/m = 0.1505 M/m = 1 M/m = 6.6439

k FR * =
 0

k FR * =
 1

k FR * =
 1

0

(a1)

(a2)

(a3) (b3) (c3)

(b2) (c2)

(b1) (c1)

analytics

numerics

Polaronic quasi-particle residue 



Pair correlation function 

G(x)� 1 ⇠
x!+1

�A

4

+B

4

cos(2kFx)

(kFx)
4

0 5 10 15 20 25 30-0.2

0

0.2

0.4

0.6
(k
Fx
)2
[G
(x
)-1
] (a)

kFx

Z
d

3
x[G(x)� 1] = 0(1) Sum rule 

(2) Large distance 



-10 -5 0 5 1010-2

10-1

100

101

102

A
4 &

 B
4

-10 -5 0 5 1010-1

100

101

102

103

-6 -4 -2 0 2 410-1

100

101

102

103

-10 -5 0 5 1010-2

10-1

100

101

102

A
4 &

 B
4

-10 -5 0 5 1010-1

100

101

102

103

-6 -4 -2 0 2 410-1

100

101

102

103

-10 -5 0 5 10
1/(kFa)

10-2

10-1

100

101

102

A
4 &

 B
4

-10 -5 0 5 10
1/(kFa)

10-1

100

101

102

103

-14 -12 -10 -8 -6 -4
1/(kFa)

10-1

100

101

102

103

M/m = 0.1505 M/m = 1 M/m = 6.6439

k FR * =
 0

k FR * =
 1

k FR * =
 1

0

(a1)

(a2)

(a3) (b3) (c3)

(b2) (c2)

(b1) (c1)
A4

B4

Pair correlation function 

hxi =
Z

d

3
xx[G(x)� 1] ⇠

x!+1
�A

4

Z +1

0

dx

x

3

(kFx)4
/ A

4

ln(x)



Pair correlation function: Multiscale 
structure 
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