
14

D
is

co
ve

ry
,

ac
ce

le
ra

te
d

Quantum Computing 
for Nuclear Physics:

Improving Hamiltonian Encodings 
with the Gray Code

Peter Gysbers
O. Di Matteo, A. McCoy, T. Miyagi,

R. Woloshyn, P. Navrátil

Phys. Rev. A 103, 042405 (2021)
arXiv: 2008.05012

Science Week – Aug 17, 2021



15The Nuclear Many-Body Problem
▪ General goal: solve the Schrodinger equation

▪ This project: the deuteron

▪ Method: solve for coefficients of an ansatz



16Variational Quantum Eigensolver (VQE)

▪ Hybrid algorithms are most useful on current (noisy & small) devices



17Encodings and Circuits

▪ Occupation (one-hot) encoding vs. Gray code encoding



18Results

▪ Occupation (one-hot) encoding vs. Gray code encoding VQE trials: 100
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