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Background
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Detection of neutron clusters
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A new approach to the production and detection of bound neutron clusters is presented. The technique is
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Background

Moftivation: correlations among 4n and extrapolation method

Calculations on multineutron systems:
1. Directly search resonant state: Faddeev+CSM et al.

2. Extrapolate from artificial bound state to resonant region

J. G. Lietal., PRC 100, 054313 (2019) |

(1) introduce 3BF

(2) enhance attractive part of NN interaction

(3) introduce external trapped well
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Methods Extrapolate from artificial bound state to resonant region

> Hamiltonian of multineutron systems: realistic AV8’ NN interactior 02
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> Tensor-optimized antisymmetrized molecular dynamics (TOAMD)
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Methods

Extrapolate from artificial bound state to resonant region

> Inverse analytical continuation in the coupling constant method (IACCC)
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Results: direct calculaTions and enhancement of interaction
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Results: find bound states with WS/GS wells
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Results: resonance pole trajectories with WS/GS wells
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Results: potential range R dependence

Dependence on the potential range R of external well
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Results: potential range R dependence

Dependence on the potential range R of external
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Reaction model and response function

Our calculations were constrained only by the require-
ment of four valence neutrons to be weakly bound by a
nuclear core. Thus, our study addresses a class of reactions

emergence of a sharp low energy peak in the missing mass
spectrum of a 4n decay. Such phenomena might also be

seen in some systems of cold atoms.
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Results: potential range R dependence
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Existence limit for Hydrogen isotopes
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Summary

> Under WS/GS external potential wells, bound states are optimized and resonance pole

trajectories are obtained

> Theoretical resonances of both 3# and 4n are obtained, and the results are consistent

with previous predictions and experimental data

> Dependence of the resultant resonances on the potential range of external well are

obtained

> Nonexistence of resonances for 3n and 4#n are supported by present TOAMD+IACCC

using realistic AV8’ NN interaction
> Possibility for measurements on resonances with different nuclear cores

> Existence limit for hydrogen isotopes
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