ENERGY scene Computing nuclei at lightning speeds NUELEI
Objectives Impact

* This method allows for the computation of
atomic nuclei for a million different models
of the nuclear interaction on a standard
laptop once the emulator is constructed
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* Develop a method that accurately emulates
exact coupled-cluster calculations of nuclei

* Perform a global sensitivity analysis of the

radius and binding energy of 10
* The results elucidate the complicated nature

of describing the radius and binding energy
of nuclei

* This speedup enables statistical computing
of the nuclear interaction, and entirely new
ways to use experimental data across the
nuclear chart to generate new knowledge

about the strong nuclear interaction
Accomplishimenty

* Publication: Andreas Ekstrom and Gaute
Hagen Phys. Rev. Lett. 123, 252501 (2019)

* DOE Office of Science highlight

3.0+

29+

Charge Radius (fm)
N N
N (o]
| |

N
(o)}
|

2.5

4 Plot of 100,000 predictions of the radius & energy of the atomic
o ' ' ' ' ' ' ‘ nucleus of oxygen-16 for different of models of the nuclear
=00 180 -160  -140 120 100 -80 60 interaction. The new method generated the results on a laptop in
Ground-State Energy (MeV) just a few minutes. Dashed lines show experimental data.



https://www.energy.gov/science/np/articles/computing-nuclei-properties-lightning-speed

