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Summary

The 3-body parameter is (mostly) determined by
the 2-body correlation.

Reason:
2-body correlation induces a deformation of the 3-body system.

Consequences: the 3-body parameter
* isonthe order of the effective range.
* has different universal values for distinct classes of interaction



The Efimov 3-body parameter

Parameters describing particles at low energy The Efimov effect (1970)
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Universality for atoms

Microscopic determination? 'S S0l o universality of 30
ey 2000 FES scattering length
% 1000+ a0 85Rb
c __. = v
r f 0 i & 23¢\|a X
! g —1000] i “Rb
— — L-
5 van der Waals é 2000 | *' | | | ]
o
Two-body potential = 0 20 40 60 30 100
Tydw [aO]

universality of the
3-body parameter

~ Rz Efimov

Effective three-body

potential




Three-body with van der Waals interactions

Phys. Rev. Lett. 108 263001 (2012)
J.Wang, J. D'Incao, B. Esry, C. Greene
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Interpretation: two-body correlation

Two-body correlation ¢ Asymptotic behaviour
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From the hyperangular
wavefunction, we can calculate
“*{he\@bability of finding a third

particle‘gT'Wrticles.
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Zero- -range Efir m||ov theory
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The hyperangular wavefunction is
“independent of the hyperradius: the

shape of the. system does not change

with its size. 3



Finite-range
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Finite-range calculation-(Lennard-Jones potential)
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Interpretation: two- body correlation
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Confirmation 1: pair correlation model

Dyodel = Pefimov X 0(712) ¢(723) ¢(734)

(hyperangular wave function) (product of pair correlations)
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Confirmation 2: separable model
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Confirmation 2: separable model

V =&l x|

Parameterised to reproduce
exactly the two-body
correlation at zero energy.

van der Waals two-body correlation

Lennard-Jones
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bound states
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Confirmation 2: separable model
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Summary

universal two-body
correlation
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Two-body correlation universality classes
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Separable model

3-body parameter in units of the two-body effective range
(= size of two-body correlation)
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Summary

The 3-body parameter is (mostly) determined by
the 2-body correlation.

Reason:
2-body correlation induces a deformation of the 3-body system.

Consequences: the 3-body parameter
* isonthe order of the effective range.
* has different universal values for distinct classes of interaction
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