









































































































































7 Translational invariant infinite RPS
relations

knowing the transfer operator
we can war

renht true Mps on the thermoIga limit
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consider a hav PBC MPS with keesor A
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and the reonevilisaha
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Wepredi

2410143

TF
is well defined in the

thermodynamic limit

This can be used to compute exp

values for any quantity try choomy

left right boundaries 241 and treat

example correlations on a moment

The same result can te oftaihed from

OBC
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boundary card
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boundary condition
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Otten
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Umm s

Herr do correlations on a hav Confuse NPS

look like
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where g
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Log Hd

Observation be a translational invariant

NPS uk transfer matrix spectrum

da dy if Idf is non degenerate

come labor Leuchars decay exponentially

ask correlaha length g 116gHIM












































































































































Inparticular the
couueckdcorrebhafreucha.LK

2 7 ye eyes

exeye expose

where C 7 241.145 decays

exponentially to zero

Is We can avoid the ceomealifaha

rescaley Ly d by replacing

A A the new E has XFL

c Long range
order on Ana NPS

conversely if 14,1 is degenerate i e

Hel Hd Hdz then
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410147 di ceilEotris
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If we assume d dz tween Ness means

El i I

this looks hehe an average of two Dates
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with lips Ilrikily
Etr

eklt exli.IT riXeil

i e by choosing the boundary
conditions

x and y we can change the expectation

value in the eccidole The system is

sensitive to trendy conditions

Now consider the correlation Juncha for

some given boundary condita
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e.EE E.ixtiEkxeIIds
Garden
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dice HGH

This is generally bonze even for the

coughed correlation functions

x vs y cyst
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Reba
MPS with a degenerate leading eyeuvalue

always have loy rau.ge

elatmsCXnYe7conAt 0

for suitable Xcy

Observations

MPS always have
either

exponentially decaying
corrGhas or

long range
correlations

Translational invariant MPS with finite

cannot exactly reproduce Dates ask

algebraically decaying
correlations

Mayes I i
e
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ground Rates of critical Hamiltonians

But correlation functions m MPS are the

hem of DR exponentials
where can be

used to approximate algebraic correlations

within a certain range

d Linehatrone to approximately

Exponential Elaskny
Theorem

Kastrup 8Kana
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Nadtergaele R
Sws 205

colloquially

If H Zhi is local with gap
s then

all connected eorelaha Luchas on the

ground the decay exponentially

https://arxiv.org/abs/math-ph/0506030

https://arxiv.org/abs/math-ph/0507008
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with g r th

Converselyi Gapless
Hamiltonians typically

have

algebraically decaying
correlations

critical correlations cn2kel
Ham

D fur RPS cannot describe critical Dates

exactly

ledge MPs cannot capture

critical correlations

Though not obvious
what hes exactly

means for un hw RPS



Does this creepy a liberation for using RPS

to study critical systems

algebraic
correlations must and can

be approximated by sum of exponentials

of knees
D

also fewer fapped
sharks cannot te

exactly
written as MPS truce the

Schmidt rank for peeenz sythens
m

the ground state is weary

Moreover also gapped systems typ don't have

corn w exact exponential decay
but rather of Onekou

Zernike for

Lxiyj's n Te e 45 e ti j

D must also be approx Lg exponentials
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