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Vast interdisciplinary subject:
apologies in advance for incomplete acknowledgement



Unitarity, why?
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simplify and unify theory with
perturbative expansion around unitarity limit

• small corrections must be amenable to perturbation theory
• focus on essential parameters and symmetries
• singular interactions otherwise not renormalizable and model dependent



More bodies
no finite energy bound states

unless scale invariance broken by external interaction/trap
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Two consequences
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2) Ground-state correlations
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Carlson, Gandolfi,
Vitiello + vK ’17Variational and

Diffusion Monte Carlo
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Clustering a universal property of multi-component unitary fermions?

consistent with 8Be

FOUR-COMPONENT FERMIONS

See also Schäefer, Contessi, Kirscher, Mareš ‘20



A lot of structure
at unitarity!

How much of the physical world is 
perturbatively close to it?
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potential results (LO + NLO)
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Schematically
unitarity 4He clusters
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Expansion around unitarity

1/a corrections

full NLO for 4He Wu, König + vK, in progress

Contessi, Gandolfi, Carlson + vK, in progress
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Schematically
unitarity light nuclei
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* incomplete NLO

Binding energies

Point-charge radii

König ’20

full NLO Wu, König + vK, in progress
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Conclusions

Systems near unitarity can be described by

essentially one parameter Λ*

Expansion around unitarity works for light nuclei.

How far can we go?

Renormalization leads to discrete scale invariance

Bosons saturate and form a quantum liquid

Multi-component fermions tend to clusterize
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