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significance of s-wave scattering length

We distinguish between: (a) thermodynamic significance
(b) collisional significance

Thermodynamic significance

particle spherical (macroscopic) box:

(a) without interaction
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pedestrian view on chemical potential
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pedestrian view on chemical potential
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collisional significance: return to RWE
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scattering

k k -
scattering amplitude
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scattered wavefunction
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scattered wavefunction
create outgoing partial wave: rq = "'l
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scattered wavefunction
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partial wave scattering amplitude
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partial wave scattering amplitude

_— scattering matrix
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differential cross section
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Cross sections

Partial cross section:
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unitarity and optical theorem
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screened flat-bottom potential
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screened flat-bottom potential

Breit-Wigner s-wave resonances:
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collisions of ultracold atoms

E /kg=138 pK

fe— ~1mm

E /kg=1230 pK
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properties of elastic cross section

s-wave scattering (low-energy limit)
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Identical atoms
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Ildentical atoms

T
AN

Bosons: symmetric under exchange

Fermions: antisymmetric under exchange

Vo = [[(0) £ [(m—0)™/r

U (k) L [[(0) % f(m - 0))e™

18-9-2019 ICTP-SAIFR Sao Paulo 2019 26



ldentical atoms
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Conclusion: Bosons even partial waves; fermions odd partial waves
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statistical properties of elastic cross section

Fermions (odd partial waves): no s-wave scattering
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Bosons (even partial waves): s-wave scattering
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elastic cross section for identical bosons
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Scattering of interacting particles

=

. We distinguished between the thermodynamic and collisional
significance of the scattering length

We found limitations to the existence of a potential “range”
We introduced the partial-wave expansion

We determined the scattering amplitude (4 expressions for f))
We pointed to limitations of the rande concept

We introduced the differential and total (elastic) cross section
We expressed the cross section in terms of the phase shifts

. We discussed the unitary limit and the optical theorem

. We demonstrated elastic scattering for Rb-atoms

10.We missed the p-waves

11.We found the effect of quantum statistics on the cross section

©®NOO A WN
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