
 

Intro to Quantum Gibbs Sampling

Algorithmic Ingredients

Sandy Irani
UC Irvine



Esical Ebbs Destitution
Ex

Classical local Hamiltonian Ising Zi Z

Eigenstates Sn 30,13

Goal is to sample from plx e
f

E
Z e

Ex

Dieterochain
Random walk on Sn P Xz j Xt i i Pij

Xte Sn location at time t P stochasticmatrix



Cecal Meholis Algorithm Et flip a

randomly chosen

Set of jump operators A
spin

A selected with probability pla

Current state x

Pick A wip pla f 0 polyn

Apply Aa to x y
Accept move w.p min 1 expl β Ey Ex

If reject go back toX ExEyT



Elascal Beolis Algorithm

Gibbs distribution Ttp is a fixed point
of Metropolis

Detailed balance e Ex Eg é ʰ8p Ey Ex

If jump operators mix enough then
the fixed point is unique



Quantum Gibbs Sampling

Quantum Hamiltonian H
Eigenstates 14 Eigenvalues Ej

Prepare distribution 14,7 w p e Fitz

Mixed State

p Σ 14,724 fff.fi



Quantum Gibbs Sampling
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Weak Measurement Lindblad Implementation
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Weak Measurement Lindblad Implementation
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