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Results A fully non pert framework for
RG that
1 Incorporates generalizes continuous

Tensor networks
2 Provides net of approx local QEC codes

3 Manifestly erases information has

a zoo of RG monotones
RG flow eg Lindblad raster eg

In fact high energy people already
know it

Exact R.a of Polchinski applied
to density matrices



Motivation why is this interesting

1 Unities diff approaches to RG

Tensor Network RG
Momentum shell integration
Hoi graphic RG

2 Generalizes cont Tensor networks to interacting
regime

23 Generalizes connection
between

holographic RG radial direction Q.EC

to general AFT

Bt Makes the info loss along the

RG 0 RG monster mantest

new C theorem



Qutline

1 Review of approaches to

RG on a lattice

Problems in the continuous limit

2 RG is a net of approx beal QEC codes

3 ERG for density matrices is given

by Markov master eq Lindblad ion



1 Approaches to RG on lattice
state RG b Radanoff's spin blocking
Real space

Properties
isometric

_ÑÉ multi layer
Tf subalgebra of observables at each level

1 1 scale

1ˢᵗ connection A CAC A C CA

to error correlo local UV errors become exponentially
weak in the IR

meetofApprox Local classical GC code

local UV errors noise IR data is protected
11 1 111
00 00



APR 17D 2 DMRG ed Quaton
white

Partition functionRG effective action
coarse grainy partition

function

Levin Nave

I Dentition function of classical 2d model

Path integral of ad quite system

É E cs.vn

Problems of 18283

Remaining short range correl

do not capture near criticalityphysics



Near Criticality emergent discrete geom

MERA F
Vidal

2 Tensor network reaomalyut TRG

Vidal Evably
TNR yields MERA on the boundary

MORA

TNR Euclider
path integral



Approx beed DEC in MERA

Kim Kastoryano

isometries
disentanglers

fee e W Air Hov coarsegrainings

encodeddata

Wf
RCO ÑQW scalingmap

CMERA
Os confinaryTakeror dimensions conf dimension

RG flow of local density matrices
is a superoperator whose eigenopiatons

are
conf primarint



Holographic RG flour

RG flow is radial evolution

ele Boer Verlinde Verlinde

building on RT formula
DEC in holography

Almheiri Dong Harlow

at A net of QC codes protected

against UV noise erasure

Knik Laflamme cg

POP e P approx Knill Laflamme
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Continuum lonie

Near cont phase transitions
cornel length so cant limit

Haegeman et al CMGRA unitary tenor network

Evenbly Vidal CTNR
ex g day

both free including even part
interaction proved hard

side
proposal

Tadashi friends motivated by holography

CTNR CMERA
Vidal Erebly



2 CMERA is a net of approx beal QEC codes

2112 05099 nA

error E
head

heavy operators

fea HG fly eight light operators

A gap in thespectrum of conf dim

IR
encoded data

Wt 18s stage II

or
stage I

stage I support of operators
shrink exponentially fast

stage I norm of the heavy
operator falls off exponentially
fast with the gap



state vs Rendition funets RG

plain
state RG real space Pair

µ eh P 3ps

partitionfunction RG

effective 2,241

by Z Seff quantum

freeenergy classical

4AM Path integrals with

boundaries sine states



3 Exact RG nonpert RG in cont bit
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ERG for wavefunctionals
Fliss Leigh Parrikar

Its at unitary flow

Egg
on the boundaryHiltant

space
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under the RG two steps
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Conclusion

ERG flow of density matrices
is given by Lindblad master eg

this unifics varies approach to RE

connects to quantum Error Correction

Cadet market the ERG monotones

manifest
Conclusion

ERGflow of denity matrint
is givenby Lindblad master

ey which cerifies varies

approaches to RG connects

to DEC 8 makes re

monolous manifest


