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few-body
The problem: What [ non-relativistic | - complexity can a
quantum

“The mind is localized and extends forever to infinity. The body is extended and remains localized.” (R. Descartes)
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A NUCLEAR FEW-BODY THEORY.1
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A UNIVERSAL FEW-BODY THEORY.1

EFT(jt) = Degrees & Symmetries & Naive dim. “Constructive”
of freedom

analysis scales

= systematic expansion of L and Amplitude
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An open problem for few-/many-body theories:

3+n spectra near/in the unitary limit.
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THE REFINED RESONATING GROUP METHOD

THE ATOMIC NUCLEUS AS A SET OF MOLECULES.
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John Wheeler's idea (1937):
[...] It was as if, at a party, all the tall people

clustered together at one moment, with all the
short people in another cluster; then at the next
moment [...] four groups formed, consisting of
guests from the north, east, west, and south

parts of the city; and so on, [...]



4-DISTINGUISHABLE-PARTICLE SCATTERING (J™ = 0T)

FOR (ISO)SPIN INDEPENDENT Vj; AND B(2) = 0.5 MEV AND m ~ 1 GEV AND 4 iM% S A < 10 pv 2
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log(B™) [log(MeV)]
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THE UNITARY 4-BODY SCATTERING PROBLEM

(2-FRAGMENT APPROXIMATION)
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INTER-CLUSTER POTENTIALS FROM CONSTITUENTS.

?
= MATCHING EFT’s wiTH DIFFERENT DOF’s

cluster degree(s) of freedom
element of the spectrum of the EFT at the desired order:
HEFT‘PXI) = e,(q")tP,(qn)
e.g. contact leading order:
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variation in the relative motion between the composites:
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INTER-CLUSTER POTENTIALS FROM CONSTITUENTS.

?
= MATCHING EFT’s wiTH DIFFERENT DOF’s
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with 7, Coy W, @y, by, Cu dependent upon C(A),D(A),«x, A E,A,B.



DiMER-DIMER SCATTERING — DOF: DIMER

UNIVERSAL/REGULATOR-INDEPENDENT WAVE FUNCTION B(2) ~ 2.2 MEV
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UNDERSTANDING CORRELATIONS BETWEEN
few- AND (few+n)-BODY SYSTEMS
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Some replied that happiness was a complex artifact and that
man’s aim lay not in happiness but in the zealous fulfillment
of historical laws. And others said that happiness was a

matter of out-and-out struggle, which would last eternally.

(Andrei Platonov, “Chevengur”)



