U.S. DEPARTMENT OF

EN ERGY Science

7 ofice ot Yoriattonold Monte Cowlo- calcudlations withv
B o tificiol newwral-network covrelatorsy

NUELEI

—— A=4fm™!
3 A=6fm™!
—_ 2— -2.125
> -2.150
m =2.175
=
>~ |\ 0 L _):\r-’\“«v\'~~ltw~/”r\“\\r‘\,—';»..}'-w«\_}' ALt -\AA« Wbl g
)
| -
o 0
N  E—_
w L L
—
_2_
0 1(|)0 2(|)0 3(IJO 4(])0 5(|)(
SR Iteration
Convergence of the stochastic-reconfiguration training algorithm
1.4 —— GFMC
ANN
1.2
1.0 102 4
¢’|J 08 \ 10-3
& \ “
=06 \ o
0.4 \
\ 105
0 \ 200225 250 275 300 325 350 375 4.00
0o T ,
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
r (fm)

Figure: point-nucleon density of 3H from the ANN and GFMC
calculations;

Objectives

- Devise accurate nuclear wave functions suitable for

guantum Monte Carlo calculations that do not scale
exponentially with the number of nucleons;

- Generalize artificial-neural network representations

used in condensed-matter systems to explicitly
account for the spin-isospin dependence of the
nuclear force;

Impact

- We used an artificial neural network to represent a

nuclear correlation operator that takes as input the
spatial and spin-isospin coordinates of the nucleons;

- We devised a dedicated stochastic reconfiguration

algorithm to efficiently train the ANN;

- Using a LO pionless-EFT Hamiltonian, we proved

that the ANN outperforms conventional Jastrow
ansatz and perfectly reproduces the density profile
of the nucleus, including the slow decaying tails;

Accomplishumenty
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