



















































































































Circuit depth us energy
fortopologicalorderino

ljointwlIsaaek.my

filum Eh

Tr HRSE.IE

RIeE

iIi sl.com

x Pooh Nlp a 441am






















































































































ABSTRACT

Tuff't

HARDNESS RESULT ON PREPARING

LOW ENERGY STATES OF
1

El
TOPOLOGICALLY ORDERED MODELS

IN 2D En

MOTIVATED BY NUMERICAL

work on variational
4

QUANTUM ALGORITHMSwww.ngnyyyyyyyyyyx

with circuit depth for VQE






















































































































OUTLINE

NIS Q and the VQ E

Y LISTEN o

Main result

Proof sketch

Low energy
states

SLEEP I

A witness for topological order

Bounds on the witness

I WAKE UP I
Discussion






















































































































very noisy
limited connectivity 2D

nearestneighbor

no adaptive circuits yet

What can we do with them
X ca

Try toprepare ground
states

É

oik

ofgappedlatticem.de oa






















































































































Estimatinggroundenergiesonaneartermderic
Popular paradigm Variational quantumeigensolver VOE

Algorithm For H JaePe

compute min 4469 414 o
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2 Applyvariationalansatz UCO
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6 Repeat











































































































































































































































Problemstatement

Imes Topologicallyordered frustration free 2D lattice Hamiltonian HE I h
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geometrically localgates in 2D
no adaptivegates
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ProofsketchChighlevel
1 Show existence of good patch R 5 close to É

ground space of Hr Ha restricted to R
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twitnessfortopologicalorder

Pacts trivially on small
Localinvisibility
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twitnessfortopologicalorder

Wedefinerobustwitnessfunctionftwisturrelator
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Provingthebound
We show that
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Summaryanddiscussion

No go
result for preparing

Yuta approximate groundstates in

log depth for topologically
orderedmodels in ZP
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Summaryanddiscussion

Onthetechnicalsideproof

technique forcircuit depth lowerbounds

that is independentofgroundspacedegeneracy
Generalize our formalism to lift

assumptions on N LTS theorem

of Hamiltonian


