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Optimization Problems
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Simulated Classical Annealing Vs Quantum Annealing
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Quadratic unconstrained binary optimization (QUBOQO) problems
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Finding the ground state of H_ is a very hard problem
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QA with an annealer
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S. Boixo et al., Nat. Phys. 10, 218-224 (2014). consistent with DWave



Tunneling time &, o(I')/A(L,T)?
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Isakov et al, Phys. Rev. Lett. 117, 180402 (2016)



SQA comparison of PIMC and DMC
H(t)=-D(t)V*+V (x) D=—1_
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H=-,, J,0/0= T(t)2,q
(i) 0
Potentlal Energy F ictitious Kinetic Energy
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W(X,t+AT)=), G(X',X,AT)¥(X' )

W(X,t )= "W(X,0)

G(X',X,At)~G,(X' X,A1)G,(X",X,AT)
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»As a benchmarch DMC simulates ground state properties

»DMC tunneling time is identical to PIMC with open
boundary conditions. Isakov et al, Phys. Rev. Lett. 117, 180402 (2016)
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> PIMC tunneling time is twice that of PIMCOCZ/AZ
incoherent quantum tunneling PBC

E. Andriyash and M. H. Amin. arXiv:1703.09277, 2017
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Tunneling time studies
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»PIMC scaling is worse than incoherent quantum tunneling
> It suggests than in some cases it cannot simulate QA

E. Andriyash and M. H. Amin. arXiv:1703.09277, 2017



Tunneling time results
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