Quantum Few- and Many-Body Systems in Universal Regimes
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4-body reaction features universally correlated with
dimer & trimer subsystems
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Universal and peculiar features of short-distance-different particles
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Universal Bose and Fermi properties

&

6 7 8 9 10
B, [MeV]
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Phillips line:

low-energy deuteron-neutron amplitude = f(Bj3)
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E}J' K. Kravvaris et al. (2020)

neutron-o:

resonance poles= f(?)

Qdimer-dimer / Qatom-atom ~ 0.6

C},' D.S. Petrov, C. Salomon, and G.V. Shlyapnikov (2003)
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The universal minimum V:  structure  and  input
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What do we know about universal phenomena in the 4-boson system?
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How does the minimal theory describe 4-component-fermion reactions?
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Phase-shift parameters of the 2-channel S-matrix
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Diagonal- and mixing-strength parameters of the 2-channel S-matrix
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"Canonical” bosonic reaction rates in the unitary limit
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Reaction vs. elastic strength with different atom-atom scattering lengths ao
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Analgorithm for the analytic parametrization of inter-cluster potential with 2-, 3-, &c. couplings

. Expand in realistic DoF's
v=A { D d(A)G(B)F(R:) + > ¢(A;)6(B;)d(C)) Fj(Ryj, Roy)
i J

-+...4-j£:cmxm1} Z(I{Qmj

. Obtain these states explicitly within "your" theory
oy = e
. "Freeze" the asymptotic states
80 = SF,
. Integrate-out/average-over internal DoF's

(TR~ Bua+ N ($465|V|$a05) ) x(R)
N [ R [(gagal (Tn — Bua + V) A{0465)8R ~ R)Y] x(R) =0

. Obtain inter-cluster dynamics with a potential matrix parametrized with "microscopic”
observables

N, n-loc

N
i 'ﬁn e_w"R2X(R) — Z /{én e—a/nR2—bnR~R'—cnR'2 } X(RI)dRI -0
n=1 n=1

with ﬁn,én,wn,an,bn,cn dependent upon C,,,, (A), Crun(A), @(N), Erel, A, B
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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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