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Impact

Guides experimental programs searching for

tetraneutron resonances

Demonstrate the predictive power of ab initio
nuclear theory for nuclear resonances

Establishes foundation for precision determination of

new trineutron and tetraneutron interactions
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http://physics.aps.org/articles/v9/14

Above: illustration of the experiment by
Kisamori, et al, reporting the detection of
the tetraneutron. Left: comparison
between theory and experiment for the
tetraneutron resonance. The statistical and
systematic errors of the experiment are
shown separately with the width
determined only as a upper bound. The
results of the NCSM are employed in the
SS-HORSE method to produce the phase
shifts leading to the resonance parameters.

Accomplishments

1. Development of SS-HORSE, a new
ab initio scattering formalism
extending the No-Core Shell Model
(NCSM) into the continuum

. Demonstrated predictive power of
ab initio nuclear theory for
scattering observables

. Provided resonance predictions for
future experimental searches

. Introduced new element to the
chart of the nuclides

. Provided a stepping-stone to
possible heavier multi-neutron
systems
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