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LOW ENERGY SCATTERING: THE n+'"B CASE
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Effective Range Approximation Case of interest: n+ "B

- — Neutron off exotic nuclei ?
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THE STRUCTURE OF '®B & "B

» Why n+"7B ?
(as,re) = do — V(n-"B)




THE STRUCTURE OF '®B & "B

[ﬁ Spyrou, Phy. Let. B 683 (2010)]
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THE STRUCTURE OF '®B & "B
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PARAMETERS CHARACTERISATION METHOD
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PARAMETERS SENSITIVITY
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PARAMETERS SENSITIVITY
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PARAMETERS SENSITIVITY
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EXPLORATION OF B CHANNEL

S,(1°C) = 580 + 90 keV
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EXPLORATION OF B CHANNEL
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EXPLORATION OF B CHANNEL
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EXPLORATION OF B CHANNEL
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SUMMARY
Low energy scattering

- Formalism

- Exotic nuclei (& n) unstable
- n-7B case: 8B & ”B
> scattering lenght

Exp. program @ RIKEN
- Luminosity ® Acceptance:
> effective range

- Multiple channels: (as, re)
> las| 100!
re

Counts/5keV

- Measure of B mass ?

- First resonances in 8B
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Particle off square well
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Relative Energy: "°C channel
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Relative energy for every channel
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Effect of the intial state
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Non Correlated Contribution

Non correlated events

. Ja Pq do do
Independent particles: {b = {Pb = dp, dP,
. d’o do do
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Non Correlated Contribution

Event Mixing
Independent particles — virutal pairs — Eq
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Non Correlated Contribution

Event Mixing

Independent particles — virutal pairs — Eq
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Non Correlated Contribution

Event Mixing

Independent particles — virutal pairs — Eq
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- dP, dPadedP dP, C(P“’P'E’)dP dPy
1 do

2 _ do

T2\ g, (¢ (Fo)

N[&|® dow_ do (©) (Py)

dp, — dP, b
&0 /dPadP,

If(C)(P)> 1= C(Po, Po) 2 g b (e /0Py)



Event Mixing
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Non Correlated Contribution
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Non-Correlated Distribution
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Efimov States - Naidon and Edo, Efimov Physics: A Review

Induced long-range interaction

— Effective interaction is mediated between two particles by the third particle moving back
and forth between the two. It is thus possible for the three particles to feel their influence at
distances much larger than the range of interactions, typically up to distances on the order of
the scattering length.

Discrete scale invariance
— infinite series of bound states, the Efimov trimers, whose properties such as size and energy
are related to each others’ by a scale transformation with a universal scaling factor.

Borromean binding

When the interaction is not strong enough to support a two-body bound state, it may none-
theless support one, up to infinitely many, Efimov trimers. This possibility of binding N particles,
while the N-1 subsystems are unbound is called ‘Borromean’ binding.
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