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OUTLINE

e Variational Quantum Algorithms and Barren Plateaus
e QAOA-inspired ansatz

o Pattern of optimal parameters

e Solution transferability

e Avoiding Barren Plateaus
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Variational Quantum Algorithms

e | eading NISQ strategy

* The pro*blem IS encoded in minimising a cos;t function

(e.g. finding Ground state of an Hamiltonian) (e.g. Hamiltonian expectation value)

* The main steps are:

1. State preparation using a parameterized circuit

2. Measurement process o) 7 e snir
3. Classical optimization 0) Us(¢3) =
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Barren Plateaus

High circuit expressibility #

Exponential vanishing gradients
with number of qubits N
(Barren Plateaus definition)

[McClean et al., Nat. Comm. (2018)]
[Holmes et al., PRX Q. (2022)]

Estimation accuracy at least exponential

Exp. number of measurements needed

Orange (blue) landscape N = 24
(N = 4) qubits. [Cerezo et al.,Nature(2021)]

Antonio Anna Mele, Freie Universitat Berlin



Problem-inspired Ansatz

We analyzed:
N

Hey= 3 (XX + A Y, + 8,27, )
j=1

J=1 J=1 J=1 Although symmetry-ansatz,
there can be Barren Plateaus

[Larocca et al., ArXiv (2021)]
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Pattern in Optimal Parameters
(Afy ey Opy Py ooy Ppsy)
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(Rescaled) index with which
we labeled the parameters

How can we find this pattern?
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INTERP strategy

[Zhou et al., PRX. (2018)]
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Transferability of solutions

Heisenberg LTFIM
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The warm-start allows to
avoid the flat region

Heisenberg LTFIM
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OPEN QUESTIONS

e 2D systems

* This helps avoiding bad local minima and BPs, but what
about noise resilience?

e Analytical understanding (connection with Adiabatic QC?)

THANKS FOR YOUR
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