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Fermionic superluidity in atomic Fermi gases across a Feshbach resonance is normally
described by the atom-molecule theory, which treats the closed channel as a noninteracting
point boson. In this work we present a theoretical description of the resonant superfluidity in
analogy to the two-band superconductors. We employ the underlying two-channel scattering
model of Feshbach resonance where the closed channel is treated as a composite boson with
binding energy s and the resonance is triggered by the microscopic interchannel coupling
[71s- The binding energy &y naturally serves as an energy scale of the system, which has been
sent to infinity in the atom-molecule theory. We show that the atom-molecule theory can be
viewed as a leading-order low-energy effective theory of the underlying fermionic theory in the
limit g5 — oo and Uys —+ 0, while keeping the phenomenological atom-molecule coupling finite.
The resulting two-band description of the superfluid state is in analogy to the BCS theory of
two-band superconductors. In the dilute limit ep — oo, the two-band description recovers

: the atom-molecule theory. The two-band theory provides a natural approach fo study
the corrections a finite binding energy gy in realistic experimental systems. For
broad and moderate resonances, tion is not important for current experimental
densities. However, for extremely narrow resonance,
significant. The finite binding energy correction could be important for
homogeneous polarized superfluid against phase separation in imbalanced Fermi gases
across a narrow Feshbach resonance.

t the correction becomes

[ 'D\zscription of resonant supr ﬂ’ E ; ‘ﬁ“ || ¥ E a
Nad desCcriptuorn or resondnt supertnuidity 1n dtomic ceriril

u m < “Ore

Issue

Vol 91, Iss. 2 — February
2015

Reuse & Permissions

Access Options
Buy Article »

Get access through a U.S
public or high school library »
Log in with a
username/password provided
by your institution »

A Article Available via
CHORUS

Download Accepted Manuscript



aps CRHORUS

physics

This is the accepted manuscript made available via CHORUS. The article has been
published as:

Two-band description of resonant superfluidity in atomic

Fermi gases
Lianyi He, Hui Hu, and Xia-Ji Liu
Phys. Rev. A 91, 023622 — Published 23 February 2015
DOI: 10.1103/PhysRevA.91.023622



& 8 https://www.researchgate.net/publication/267760116_Two-band_description_of reson: ¥ C |Q |S'Ef.'r':h | ﬁ E "' ‘ﬁ‘ |

HOME QUESTIONS JOBS C .,-'_'-34.:';.

SEE PUBLICATION
1 CITATION 30 REFERENCES STATS

Two-band description of resonant
superfluidity in atomic Fermi gases

ARTICLE /» PHYSICAL REVIEW A 91(02):023622 - FEBRUARY 2015 18 READS

FULL
TEXT arkiv




P,

S8i& THE UNIVERSITY OF

(%) MELBOURNE | Concluding Remarks

-y

« Gold OA
— SCOAP3, Springer Compact, Flipped Business Models

e Green OA

— Funders, institutions want 100% compliance - how best to
get there? Publisher participation seems to offer the
quickest, least problematic route.

— Funders, institutions want unambiguous, liberal licence
regime for AAMs. Publishers are offering CTA conditions.

— Funders, institutions want short, uniform embargo periods.
Publishers want longer, variable periods.

— Funders want to use OA repositories to service public
access. [Big] publishers want to use publisher platforms.

— Publishers, Institutions share[?] concern over SCNs -
explore as basis for beter approach to Green OA




