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Strongly coupled at low energy
— naive perturbation theory does
not work!

The properties of QCD matter can be
characterized by a few parameters:
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The Unitary Fermi Gas
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kea is infinitely large
— naive perturbation theory
does not work!

The bulk features of the unitary fermi gas can
be characterized by a few parameters:
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Parameters charactarizing the unitary fermi gas (1)
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Parameters charactarizing the unitary fermi gas (2)
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What is the “Contact’?
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R R > R
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N1(R,s)N>(R,s) : Number of pairs

In field theoretical language:

Zero-Range model:
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What is the value of the “Contact”?
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A new development: Use of the operator product expansion (OPE)

1 1 c
General OPE: Osl R+ Er Op | R — Er = ZfA,B(r) Oc(R)
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works well for small r!

Applied to the momentum distribution n (k):
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E. Braaten and L. Platter, Phys. Rev. Lett. 100, 205301 (2008).



Another result dertved using the OPE (1)
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Y. Nishida, Phys. Rev. A 85, 053643 (2012).



Another result dertved using the OPE (2)
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Novel 1dea

Use the OPE to formulate sum rules and analyze them with MEM.

Sum rules have been formulated already in earlier works:

W.D. Goldberger and I.Z. Rothstein, Phys. Rev. A 85, 013613 (2012).
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Construct the sum rules from analiticity (as in QCD)
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We use a Borel kernel:
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Imaginary part is obtained from the sum rules + MEM




Results for the imaginary part of the self energy
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‘ Spectral density
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Summary + Conclusions

Unitary Fermi Gas is a strongly coupled
system that can be studied experimentally

o Test + Challenge for theory

Operator product expansion techniques have
been applied to this system recently

We have formulated sum rules for the single
particle self energy and are analyzing these
by using MEM

Using this approach, we can extract the
superfluid pairing gap




