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very noisy
limited connectivity 2D

nearestneighbor

no adaptive circuits yet

What can we do with them
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Try toprepare ground
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Estimatinggroundenergiesonaneartermderic
Popular paradigm Variational quantumeigensolver VOE

Algorithm For H JaePe

compute min 4469 414 o
T.tt

1 Initialize 070
107

IF
2 Applyvariationalansatz UCO

3 Measure trial state x o

4 Evaluate x o H 4 o
ÉE

5 Update E

6 Repeat



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Problemstatement

Imes Topologicallyordered frustration free 2D lattice Hamiltonian HE I h
X c A

geometrically localgates in 2D
no adaptivegates

Tasty Prepare state Sen withglobal energydensity at most E i.e

Tr Itas e INE

Mainresult
Worst case circuit depth D r poly Ye

formixed sea prepare purification 14 in depth D



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ProofsketchChighlevel
1 Show existence of good patch R 5 close to É

ground space of Hr Ha restricted to R

2 Generalize witness function C P Q for topological

order related to any on braiding see Haah as

3 Put bounds on C PQ on patch R for E a

thick tart mainrend



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Low energystateshaveegoodsubsystem

Weshow There always exists subsystem
with high overlap withground state
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Examples Toric code stabilizers
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twitnessfortopologicalorder

Pacts trivially on small
Localinvisibility

I
enough regions A

motivatedby Wilson

loop operators i e S TIPS PB I

Lemmalintormalllltaah1201377

IT locally invisible operators exist w.it y such that

Witness s 241Pa Qty LY Plus Lyla x

then 14 cannot be prepared with a constantdepth circuit



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

twitnessfortopologicalorder

Wedefinerobustwitnessfunctionftwisturrelator

ftp.Qyj fulpoQh Gtphhak

scanusethisifPandQareonfapproximately

locally invisible

Pacts approximately

I
Approximatelocalinvisibility

like the identity
on small enough

traps

patch A
B A



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

exponential decay X

polynomial decay

D



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Summaryanddiscussion

Onthetechnicalsideproof

technique forcircuit depth lowerbounds

that is independentofgroundspacedegeneracy
Generalize our formalism to lift

assumptions on N LTS theorem

of Hamiltonian


