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 What are universal clusters and
what is the Efimov effect?
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What are universal clusters?

Short-range attractive interaction potential

V(r) r

e

-9




What are universal clusters?

Binding in classical systems
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Binding in classical systems
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What are universal clusters?

Binding in quantum systems

Quantum fluctuations + interactions = critical strength g (zero-point) and quantisation
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What are universal clusters?

Binding in quantum systems

Two-body resonances = unitarity points, universality and scale invariance
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What are universal clusters?

Binding in quantum systems

Two-body resonances = unitarity points, universality and scale invariance
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What are universal clusters?

Binding in quantum systems

Two-body resonances = unitarity points, universality and scale invariance
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What are universal clusters?

Binding in quantum systems

Two-body resonances = unitarity points, universality and scale invariance
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Projects

* Universal clusters with nonzero angular momentum

* Universal clusters in many-body systems
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Universal clusters with L #= 0
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Universal clusters with L #= 0
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Universal clusters with L #= 0
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Universal clusters with L #= 0
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Clusters in many-body systems
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Clusters in many-body systems
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Clusters in many-body systems
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Clusters in many-body systems

0.02 . . : : e
Sl " 0 S O
< - pularo
- nm- J J g J
: y 9 ‘*
nuu- ’ o “ 9 -
| T _—‘-'--...._,____-
-nm:
-nuzi
-003- : : : - : : - ' - - - - - A
~0.6 -0.4 -0.2 0.0 0.2

Inverse scattering length



Clusters in many-body systems
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Clusters in many-body systems
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Clusters in many-body systems
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Clusters in many-body systems
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Clusters in many-body systems
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Clusters in many-boadv.svstems

“Artificial nucleons”!
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Clusters in many-body systems
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Clusters in many-body systems
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Clusters in many-body systems
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Conclusion

* Weakly bound clusters near the critical binding of
two particles form an exotic yet universal class of
states, where the Efimov attraction is a central
paradigm.

* We want to explore these universal clusters with
higher angular momentum and in many-body
systemes.

* They can be realised experimentally with cold
atoms, and help us to understand general
clustering mechanismes.



