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base space EE in QG = target space EE in dual theory

@ target space EE was proposed by [Mazenc, Ranard (2019)]
motivated by [Das (1995)], [Hartnoll, Mazenc (2015)]
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Salp) = ZH()\Z) = —tr[Xlog X + (Iny — X)log(1ny — X)] X : N x N overlap matrix
i—1

. BoETIET |w>=% / oo an)el @) el (@) 10)

* ZEEE*Q Gscy <¢| sz ocoX oo matrix

. EEDbase space EE S7"(p) = —tra[Glog G+ (14 — G)log(ls — G)]

Salp) = 83 (p)

target space EE in 1st picture = base space EE in 2nd picture w/ fixed N
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@ EXrL ODXHEDEE (HAELDEA r)

overlap matrix Xij(A):/da:xi(:p)x;f(a:)

) S(A

0.0

20F
1.5F
1.0F

0.5F

A

)= —tr[Xlog X + (1xy — X)log(1ly — X)]

Not linearin N
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® NHKE W& ZTDENIIZMEATHYICETRE A BE (XXEEL & [ LEHEICIRE)
[Jin, Korepin (2004), Calabrese, Essler (2010)]

1 . \—j

1 o TW Tw
S ~ 3 log[2N sin(7r)] + T4 [T1 :i/ dw—= logr(f ik ; ~ 0.495 rL
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20 _ .......................
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a5}
0.0 b N




B Large N

® NHKE W& ZTDENIIZMEATHYICETRE A BE (XXEEL & [ LEHEICIRE)
[Jin, Korepin (2004), Calabrese, Essler (2010)]

S ~ 1log[ZN sin(7r)] + T IT1 = z‘/oo dw—5- 1Ogr(% J”:w) ~ 0.495 ‘\TL/'
3 —0o cosh’(mw) T (3 —iw)
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3 3 D
\\_/I
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1 L ~
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B BEER=
® 20D XEDHEEEIRE (mutual information)
I(Ii: 1) = S(1) + S(I) — S(L UL)  (RERIOEE) N —

T

I o010 \
0.008
0.006
0.004

N =101, r = 0.01

0.002 |-

0.000 . 1 eseses ."“““:tn B il l l d

0.0 0.2 0.4 0.6 0.8 1.0
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® 20D XEDHEEEIRE (mutual information)

I(I1;1) = S(I1) +S(lx) — S(I; Uly) (SEIEREIDERE) L\_” dL

T

large N (Fisher-Hartwig¥38)

sin[r(d + r)] sin[r(d — r)]
sin?(7d)

I o010,

1
3 [2 log[2N sin(7r)] + log ] + 271,

0.008|
0.006F
0.004f

N =101, r = 0.01

0.002 |-

0000 I l 0000000 ooonoon:... LIITIITTITI T ooo: “““““““““““ . . d

0.0 0.2 0.4 0.6 0.8 1.0
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® 20D XEDHEEEIRE (mutual information)

I(Iy:I) = S(I) + 5(I,) — S(h U L,)  GREROEE) N YL
ooy TRz (large N)
0.008 | L
0.006 |- I(Ily 1—2) N llog S1I1 (7Td)

3 sin[r(d + r)]sin[r(d — 7)]

N =101, r = 0.01

o] N o THAR
0.000 1 1 1 1 ) d i%@IEE{—H%’C‘\ :[:) —Qc:%%ﬁgﬁ.
0.0 0.2 0.4 0.6 0.8 1.0

CFT (free compact boson at self-dual radius) ™
#EE & —F (2 ?) [Calabrese, Cardy (2004)]
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® target space EE in 1st picture = base space EE in 2nd picture

target space EE in string theory = base space EE in ?

target space EE in field theory = base space EE in ***?

® Multi-matrix QM
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B 3£ EE for a single interval
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B Renyi entropy for a single interval
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