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Universality in low-energy scattering
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Figure: An illustration of elastic cross-section, o, for potentials wih

the same effective range R and scaterring length ¢ = 10R, but with
different shape parameter P.
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Figure: An illustration elastic cross-section o for potentials wih the

same effective range R and scaterring length a = 10R, but with
different shape parameter P.



a > R : universal dimer (weakly bound two-body state)
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Figure: Wave-function of a dimer with a = 10R.



Three-body recombination into shallow dimer
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Figure: The recombination coefficient a,ec for 3°K as function of the
scattering length a; experimental data from [Zaccanti 2009).
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Hyperspheric adiabatic method

Slow variable: hyperradius:

mp® = Z mi(r; — Rem.)?
i

€n(p) is universal in the limit p > R and (semi)analytic.



Thomas/Efimov effect and logarithmic scaling

In the region R<K p <K a :

where u = p°/2 f;.
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Thomas/Efimov effect and logarithmic scaling

In the region R<K p <K a :

where u = p°/2 f;. o 4
u=p"?p*"

u = pl/2 exp (j:is log (%))



Recombination into shallow dimer
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Figure: Schematic illustration of the two lowest adiabatic potentials
for a three-body system with a shallow dimer. The recombination
rate is propotional to 1 — |Sy1 2.



Recombination into deep dimers
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Figure: Schematic illustration of the lowest adiabatic potential for a
three-body system without a shallow dimer. The recombination rate

is propotional to 1 — |Spol?.



Recombination into deep dimers: quasi-continuum

Continuum can be turned into quasi-continuum by a box
boundary condition,
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Recombination into deep dimers: quasi-continuum

Continuum can be turned into quasi-continuum by a box
boundary condition,

u(b) =0,
or a trapping potential:
h2 p2
Vip = 53032

Adding imaginary potential —iWW leads to appearance of widths,

E— E—i(W)=E—il/2



Recombination coefficient
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Recombination in a gas with two types of particles
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Recombination in a gas with two types of particles
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Recombination in a gas with two types of particles
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Recombination in a gas with two types of particles
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Temperature dependence
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Cs-Cs-Cs
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Figure: Recombination rate for Cs-Cs-Cs as function of scattering
length. Experimental data from [Berninger 2011, Huang 2014].



Cs-Cs-Li (preliminary)

Temperature-dependent shape of a}!?; for Cs-Cs-Li
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Figure: Recombination rate for Cs-Cs-Li as function of Cs-Li
scattering length. Experimental data from [Pires 2014].



