
Tetraneutron discovery
confirms prediction

Impact
• Discovery announced in Nature [1] confirms ab initio
theory predictions from 2016 [2] of a short-lived
tetraneutron resonance at low energy and the absence of
a tetraneutron bound state

• Demonstrates the predictive power of ab initio nuclear
theory since theory and experiment are within their
combined uncertainties

• Sets stage for further experimental and theoretical
research on new states of matter formed only of neutrons

• Shows need to anticipate a long wait time for
experimental confirmation of such an exotic phenomena,
~ 6 years in this case

• Emphasizes the value of DOE supercomputer allocations
(NERSC) and support for multi-disciplinary teamwork
(SciDAC/NUCLEI)
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Objectives
•Ab initio nuclear theory aims for parameter-free predictions
of nuclear properties with controlled uncertainties using
supercomputer simulations

• Specific goal is to predict if the tetraneutron (4-neutron
system) has a bound state, a low-lying resonance or neither

Experiment and theory for the tetraneutron’s resonance energy
and width. Ab initio No-Core Shell Model (NCSM) and Gamow
Shell Model (GSM) predictions use different neutron-neutron
interactions and different basis function techniques.


