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Discrete Scale Invariance
KR X \/E

Polar coordinates
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For each ¢
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Discrete Scale Invariance

@ DSI = Universal form of observables
Log-periodic functions (cfr. Sornette)

@ Zero-range interaction (¢ = 0)
Particle-Dimer Scattering Length
GAD/G =d +d; tan[sp In(K*a) + d3]

@ dj, d>, d; Universal Constants

Recombination Rate at the threshold

p 1282 (41 - 3v/3) ha*
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Finite-range Calculations
@ N-body calculation using Schriédinger Equation
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Finite-range Calculations

@ N-body calculation using Schrodinger Equation
@ Finite-range potential

V(r) = Vo e/r8

@ Tuning of the Scattering Length
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3-Body Bound States
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Particle-Dimer Scattering Length
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Particle-Dimer Scattering Length
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Recombination at the threshold
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Experimental data - Bound states
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Experimental data - Recombination
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Experimental data - Recombination
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Universality up to N = 16
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Universality up to N = 16
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Universality up to N = 16
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Efimov and Nuclear Physics
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Efimov and Nuclear Physics
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Efimov and Nuclear Physics
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@ Two control parameter ag and a;
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Efimov and Nuclear Physics

V(r‘,ol . 0-2) — VO e‘(f'/Ro)Z,PO I V1 e_(r/Rl)ZPI

@ Two control parameter ag and a;

@ How to organize data? We fix tan¢ = a;/ag

° y(€) = kea$) + a+ par/a

@ Betfter way to analyse? Ex. tan? { = E3/(1/a2 + 1/a2)

@ Explore the Nuclear plane a;/ap = -0.228

» Use of a three-body force
» Look at the light-nuclei spectrum
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Origin of the Shift

W oc AeiS010g(HR) | p,=isolog(HR)

Rxe: A=e?%p
0. = =50 IOQ(H//\o)

Rzra: A :e’A(E)B

\
it N\

Bound State

26, + A(§) = 2mn

2142 _
heHe/m = E3 + E; H= 1 eA(8)/2s0 g-mn/sp

tan?(§) = E3/E;

AOa _ e2’ITn/So e‘A(g)/SO/ COS§
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Origin of the Shift

@ Bound State
Noa = e 28750/ cos €

@ Zero-range parameterization of A(§)

@ Finite-range case
» Parametrization of A(§) unchanged
» V(R) changes
Ao = K«(1 + Al/a)

@ Shift ...

Kea + T = e 2@/ cos €
M= Ak.¢
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Universality and Scattering

@ Effective Range Function
Zero-range interaction (¢ = 0)
ka cot & = cy(ka) + c2(ka) cot[sg In(k.a) + @(ka)]

» ci(ka), c2(ka), o(ka) Universal Functions
Finite-range interaction (£ z 0)

kag cotd = cy(ka) + c2(ka) cot[sg In(k a) + ¢(ka)]
E; = h®/mag?® and K. =k, +T/a
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kag cot §(ka)

kaz cot 8(ka)

kap cot 6(ka)

kap cot 0(ka)
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Efimov and Light Nuclei
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