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— The purpose of this poster—

We generalize BCS-BEC crossover physics with zero-range interactions to the case with arbitrary effective range and
scattering length. Using a Nozieres-Schmitt-Rink approach, we proposed a universal phase diagram of two-component
fermions with respect to low-energy constants. A novel crossover induced by the change of effective ranges Is found at the
unitarility limit. Our results cover an ultracold Fermi gas as well as dilute neutron matter.
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We Investigate pairing properties with finite effective range
and show the superfluid critical temperature at arbitrary

scattering length and effective range.

Formulation

e Hamiltonian

H = Z(sk — M)CkTng,a + Z(eq/z +v— Z,u)b;r bg + Z(gpbgcp+q/2ﬁc—p+q/2,l +H.c.)
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r ekF MF*: mean-field results with renormalized dimer level
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Two-component Fermi atoms  closed-channel molecule Feshbach coupling
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e kinetic energy: & =-— e atomic annihilation operator: ko e atom-dimer coupling:
g

e pseudospin: o =T,1 e diatomic annihilation operator: p, 9p = J1+ 0/p)?
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Summary

3 e \We have Investigated a generalized crossover of superfluid critical
N =2 z flep—p) +2 z b(eg +v—2u)—T z aln[l — D(q,il,)11(q, ;)] temperature in a two-component fermions with arbitrary scattering length and
fg)):Fermi (Bose) distribution furf{:tion D: dimer propagator Q:C{‘elrmfon (boson) Matsubara frequency eﬁ:eCtlve range Wlthln the NOZIereS SChmItt Rlnk approaCh
e Thouless criterion (condition for T.): e Particle-particle bubble for Cooper channel e \\/e have proposed a generalized phase diagram of BCS-BEC crossover and
D(q =0,i7 = 0) = o @i =Y g3 — f(Eprasz = 1) = f(eprasz = 1) presented the second crossover induced by the effective range.
p

We = Epra/2 T E-pra/z T 2H Future work: low-dimensions, population or mass imbalances, etc...

e Nozieres-Schmidt-Rink approach

e Particle number equation:

(gapless bosonic excitation)


http://www.postersession.com/

