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o Entanglement entropy as a measure of degrees of freedom.
@ An order parameter for various phase transitions.

@ Reconstruction of bulk geometry from entanglement.
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@ |V): wave function of a ground state

(W) (v

Ptot = <\|l|\|1>

@ Reduced density matrix:

pPA = trg prot = Z<¢E|Ptot|¢;3>
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i Quantum Mechanical System

THEORETICAL PHYSICS

d, d, i j .
Suppose |W) = 272 3707 cijlva)|p),  das =dimHag
@ cj = chch: pure product state.
° cj # c}}cé: entangled state.

o For Sp = logmin(da,dg) — Maximally entangled state.
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Spin-2 System: Pure Product State

THEORETICAL PHYSICS

Consider:
W) =3 (U Da+ 1)@ (s +] s)
(I MDa+1ha)( ha+11)a)

Eigenvalues:1,0 — Sa=— ( > < IogO ) |0g0(0) )

—52=0

= pa=trp|V)(V| =

l\)ll—l
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| g | Entanglement Entropy in Quantum (Field) Theories
Spin-2 System: Maximally Entangled State

Consider:

|w>=%(|T>A®|¢>B+|¢>A®|¢>B)

= pa=trg|V)(V| = (| Na(l [a+]1)a{l [a)

1 Lo log() 0

= N 2 2

22 A ”(o )( 0 Iog(%))
2

N =

N =

Eigenvalues:

— Sp = |Og
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Properties of Entanglement Entropy

THEORETICAL PHYSICS

Area Law in QF T, ;

_ Area(0A) "

a1 ..., €: UV cutoff

Sa

Strong Subadditivity

Sausuc + Sg <Saus + Ssuc
Sa+ Sc <Saus + Ssuc

for any three disjoint regions A, B and C.
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THEORETICAL PHYSICS

2 + 1-dimensional 1+ —deional
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Holographic Proof of Strong Subadditivity

THEORETICAL PHYSICS

A A A
SauBuc +58 < SauB +SBuc B — B >BD
C C C
A A A
Sa+ Sc < Saus + SBuc )
B =B > B
C @ C )
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Thank You for Your Attention!




	Entanglement Entropy in Quantum (Field) Theories
	Holographic Entanglement Entropy

