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For a general quantum state on N qudits

the maximal
bond dimension D d near the

center of the chain

However we
ran truncate DN OCA number

and represent a class of slightly entangled

states with a strong area law of

entanglement So logD

Remark if D d so Lloyd that

scales with N
hence would be

called volume law
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mttaut state on qubits
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1 Quantum phases of matter

Suppose you
are given a microscopic Hamiltonian

What are the properties of its ground
state

in the thermodynamic limit

Example
consider a Id latticeofspin
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Features

1 Symmetry IIXi
2 Locality
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At 9 1 it energy gap
closes

ground state
has power

law

correlations
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Away from 9 1 gappedphase of matter
with

decaying
correlations and boundedentanglement

can be efficiently
represented

by MPs

Theorem Ground states of gapped local
Hamiltonians

fulfill area law S LP 1

proof exists
in 1d

ID area law
Schmidt values decay

quickly
and thus we

can

find a good approx of
147

by keeping
D constant

in an MPS



MPS properties

For any
MPs with max bond dimension D

the entanglement
is bounded by logD

MPs with fixed bond
dimension also

generically
demonstrate decay of correlations

Extraction of correlation
functions using

TN

We are
interested in computing expectation

values of local operation x 0 14

This can be represented
diagrammatially

for an MPs
as
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This can be computed efficiently by
Zipping up the ladder
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We can analyze the
thermodynamic properties

of MPs by
the spectral analysis of IE1

Let 7 be the D eigenvalues of 1 in

thedecreasing
order ofmagnitude 7,72 71,2

e x.IE Eiiaweams
evectors

Assume largest eigenvalue 7 is non degenerate

EI α RI E projectoronto
dominant

eigenvector

Suppose w be the degeneracyof 22

Interested in 2 body
corrulator
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Cas
e

exponentially
decaying

with r

If 72 0 0in 1,2 constant

What kind of
correlations do MPS states

represent


