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Quantum Annealing with Non-stoquastic Operators
—improving performance and expanding application—

Yuva Skl

Abstract: This document describes a theoretical study for improving the performance of conventional quan-
tum annealing (QA) and a method to expand the range of the application of QA. Quantum annealing was
developed as a heuristics for combinatorial optimization problems. In addition to theoretical studies, QA
was realized by D-Wave Systems, Inc., and devices based on QA are available through their service. Non-
stoquastic operators play an important role in both the performance and the application of QA. We first
explain the conventional QA, then compare the performances of the conventional QA and QA with non-
stoquastic operators. We also introduce new applications of QA that are developed thanks to the operators.
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A L AR 1 KRR % [l C & 2 K5 R OHHIRFE BIR O Wit
WEDHBHLZE. LrLiads, ZoHmLLwETF 7y =—1
> 7T B AR RER M DR ED RNz, TSR
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BF7 ==V Y EHWTHEFHTES. ZOESTOD
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Jordan-Wigner Z4 [21] X° Bravyi-Kitaev Z5#2 [22-24] 72
YHEIFoNG. BEHEDN IV b =7 RIS
B4 O Y =T NI 572 0A, non-stoquastic HEF

145



DA
Design Automation Symposium

PRHTEZ2RT 7 ==V VI RLEIW/AZNIN =T
vritd. ALEDFO Hp ZHEETEE, H 2 IXEREIAN
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