
NATIONAL LABORATORY 
-----------  111.1*4) -----------

LA-UR-21-21791
Approved for public release; distribution is unlimited.

Title: Quantum Monte Carlo calculations of nuclei with local chiral
interactions

Author(s): Lonardoni, Diego
Intended for: One-Page Publication Highlights

Issued: 2021-02-23



Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National 
Nuclear Security Administration of U.S. Department of Energy under contract 89233218CNA000001. By approving this article, the publisher 
recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution, 
or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the publisher identify this article as 
work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory strongly supports academic freedom 
and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its 
technical correctness.



US. DEPARTMENT OF

#ENERGY Office of 
Science

QiMMatuwu Monte; Carlo- cx^XxyulutXxyvw of 
nuclei/ with/ loccd chiral/ Urteracticrnfr

NUCLEI
Nuclear Computational Low-Energy Initiative

Obfecttvefr Impact
• We use the Auxiliary Field Diffusion Monte Carlo 

(AFDMC) method to calculate ground state properties of 
nuclei up to A=16.

• We employ local chiral interactions up to next-to-next-to- 
leading order (N2LO), including consistent three-nucleon 
forces, fit to few-body observables.
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• The AFDMC method is successfully applied to the study 
of both closed- and open-shell nuclei employing the full 
two- plus three-body Hamiltonian in the imaginary time 
propagation.

• The employed local chiral interactions provide a good 
description of ground state properties (binding energies, 
charge radii, charge form factors) of nuclei up to oxygen, 
while simultaneously predicting properties of neutron 
matter compatible with neutron star observations.

• In addition to the Monte Carlo statistical uncertainties, 
we examine the theoretical uncertainties associated with 
the chiral expansion and the cutoff in the theory, as well 
as the associated operator choices in the three-nucleon 
forces. Harder interactions show independence of such a 
choice up to A=16.
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