
What is the Schwinger model ?
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Set probe charge ±q 

・m=0  : screening (exactly solvable by Bosonization)     

・m≠0  :
! ∈ #$%&'&(	 → screening

! ∉ #$%&'&( → confinement

<Analytical results>

☆This model shows screening and confinement depending on m and q.

(by mass perturbation)

Quantum Simulation Method
Introduce probe charge ±" by making # position dependent[2] 
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Simulation results

! = 15,& = 0.2*

! = 0.4&!", () = 0.3&!", + = 99&!", -# = 0.5&, , / = 0 − 1 !, 3$%&' = 10(

confinement

Lin
ear

screening

Summary
• Quantum simulation is a promising alternative to conventional method.

• We apply quantum simulation to Schwinger model and saw screening and 

confinement by using a simulator on a classical computer. The results were 

consistent with theoretical analysis.

• We checked the usefulness of quantum simulation.

Introduction & Abstract
• The conventional lattice QCD is based on Monte Carlo method and computed by 

Classical computer.
• But classical computation is difficult in some case because of the sign problem.

New method : Quantum Simulation
• Quantum computers are developing in recent years.

→It is important to develop methods to analyze QFT by using quantum computer
[ Target model ] : Schwinger model(1+1dim QED) with theta term

[Results] : Quantum simulation reproduces screening and confinement.   
(consistent with analytic results)


