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Unitary Fermi gas
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cold atom experiments
fermionic atom, 2 internal states, Feshbach resonance

zero-range theory
accurate

comparison

also relevant 
in neutron stars



  



  sum all diagrams up to order ~9 
by Diag MC (“ladder scheme”)



  

avoid double-counting:

forbidden
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Gaussian
pair fluctuation

Problem:  zero convergence radius

?

Solution:

● Instanton method             large-order behavior, branch cuts of Q(z)
● Nevanlinna theorem



precision < 0.1%

Equation of state



Measure all particle positions, in a unit volume.
Number of pairs of separation 

Contact parameter

[S. Tan, Ann. Phys. 2008]
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Critical behavior

unlikely to see anything



unitary Fermi gas

ideal Fermi gas

non 
Fermi liquid

behavior

Momentum distribution



Two competing effects:
at higher T,

Why so flat?

maximum is higher

plateau sets in later



Technical aspect: treatment of singular parts

works also
for ladder
scheme



Polarized gas
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OUTLOOK

● Polarized gas:
compare with Fermi-liquid theory
FFLO correlations
T

c

●

   other observables  (density-density, spin susceptibility...)

● Analytic continuation →

● Superfluid phases


