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Introduction & Abstract Ground state energy  E(68y,q,%) == (GS|H(By,q,£)|GS)

» The conventional lattice QCD is based on Monte Carlo method and computed by [ Target]: Potential V(6y,q,%) == E(6y,q,%) — E(0,0,0)
Classical computer.

 But classical computation is difficult in some case because of the sign problem. < Classification >

New method : Quantum Simulation

* Quantum computers are developing in recent years.
— |t is important to develop methods to analyze QFT by using quantum computer

[ Target model | : Schwinger model(1+1dim QED) with theta term
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e 1 dim OED e Quantum simulation I » Let’'s calculate potential by using quantum simulation
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[Results] : Quantum simulation reproduces screening and confinement.
(consistent with analytic results)

Prepare ground state by the adiabatic state preparation
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Suzuki-Trotter decomposition

What is the Schwinger model ? GS) ~ U(T)U(T — 8t) ...U(6t)|GS,) where U(t) = exp(—iH,(t)5t)

1+1 d QED Lagrangian(continuum) exp(—i(Hy + H,)6t) = exp(—iH,6t) exp(—iH,6t) + 0(5t?)
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Set probe charge +q 0 4 '@ L

Simulation results
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<Analytical results>
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Lattice Hamiltonian

Summary
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— 4 n
H = Z > (Ln + %) 'Sa (XnUnXn+1 = Xns1UnXn) + m(=1)" xnXn » Quantum simulation is a promising alternative to conventional method.
" _ « We apply quantum simulation to Schwinger model and saw screening and
There are no gauge d.o.f confinement by using a simulator on a classical computer. The results were
- Gauss law constraint and rephase y,, consistent with theoretical analysis.
* Jordan Wigl?er transformation. » We checked the usefulness of quantum simulation.
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