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[Bravyi, DiVencenzo, Oliveira, and Terhal (2008) ]
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Algorithm zoo (https://math.nist.gov/ .
quantum/zoo/): Adiabatic quantum

algorithms for optimization problems
typically use "stoquastic" Hamiltonians,
which do not suffer from the sign problem.
Such algorithms are sometimes referred to
as quantum annealing.

BRI “Quantum Computing in the NISQ era https://www.dwavesys.com/home
and beyond”
Q2B: https:// https://arxiv.org/abs/1801.00862

www.q2b.us
1 / So far quantum annealers have been applied mostly to cases where the annealing is sto-

quastic — that means it is relatively easy for a classical computer to simulate what the
quantum annealer is doing [30]. What’s coming soon are non-stoquastic quantum anneal-
ers, which may have greater potential for achieving speedups over what the best classical
algorithms can do.
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We add to the n atoms, which are in
our register, an entirely new set of k + 1
atoms, which we’'ll call “program
counter sites.” Let us call ¢; and ¢,* the
annihilation and creation operators for
the program site i for i = 0 to k. A good
thing to think of, as an example, is an
electron moving from one empty site to
another. If the site i is occupied by the
clectron, its state is Il >, while if the site
is empty, its state is 10>,

We write, as our Hamilton

L * iAo

k—1
H = E q
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+ complex conjugate

Feynman’s propagater Hamiltonian

(1 _ S)Hinitial + SHﬁnala
FIfEIRRE &E D F v v FIFEIC > 1/poly.
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Feynman’s propagater Hamiltonian
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modular exponentiation
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controlled-phase gate
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adaptive phase gate
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modular exponentiation
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