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Universal and peculiar features of short-distance-different particles

∅td's (NFL '13)       ∅goals (UK '13)       ∅tries (AUS '13)

 g           g           g

≈ 2.8 ≈ 2.8 ≈ 5.7

≈ 410(15) ≈ 430(20) ≈ 430(25)

2 / 13



Universal Bose and Fermi properties

   P.F. Bedaque, H.-W. Hammer, U. van Kolck (2000)

Phillips line:
low-energy deuteron-neutron amplitude 

   K. Kravvaris et al. (2020)

neutron- :
resonance poles

   D.S. Petrov, C. Salomon, and G.V. Shlyapnikov (2003)

= f( )B3

α
= f(?)

/ ≈ 0.6adimer-dimer aatom-atom
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The universal minimum :   structure    and   inputV̂

Ψ(E) = C + ⋅ (E) + ⋅ (E) + …C2 L1 C3 L2
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What do we know about universal phenomena in the 4-boson system?

  i.e. no 2-body scale

   P. Naidon, S. Endo (2016 review)

→ ∞a2
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https://arxiv.org/abs/1610.09805
https://arxiv.org/abs/1610.09805
https://arxiv.org/abs/1610.09805


How does the minimal theory describe 4-component-fermion reactions?

< ∞a2
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Phase-shift parameters of the 2-channel S-matrix

   S. Mondal, R. Goswami, U. Raha, JK (2024)

=Sif ηif e
2iδif
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Diagonal- and mixing-strength parameters of the 2-channel S-matrix

   S. Mondal, R. Goswami, U. Raha, JK (2024)
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"Canonical" bosonic reaction rates in the unitary limit

   A. Deltuva (2011)
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https://arxiv.org/abs/1107.3956v1
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Reaction vs. elastic strength with different atom-atom scattering lengths 

   S. Mondal, R. Goswami, U. Raha, JK (2024)

a2
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An algorithm for the analytic parametrization of inter-cluster potential with 2-, 3-, &c. couplings

Expand in realistic DoF's

Obtain these states explicitly within "your" theory

"Freeze" the asymptotic states

Integrate-out/average-over internal DoF's

Obtain inter-cluster dynamics with a potential matrix parametrized with "microscopic"
observables
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2-body contact-interaction strength's regulator dependence
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dimer-atom scattering with an effective inter-cluster potential regulator dependence
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