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Crofton Formula

® |ength of a curve=summation of all intersection points

1 [2m %|cos(0)|
5 /0 /0 dpdd = 1. (1)
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Figure: A casual diamond in d = 3. The spherical region is specified by a
pair of time-like separated points x* and y*.
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Parallel Transport

® the tangent vector V) of a listed curve, which generates a

parallel transport:

Or\Hmod = [V5x; Hmod]; Po[V5:] = 0, (2)
where
a)\Hmod = (8AX“)(8u,meod) + (akyu)(au,yHmod)§

Vir = 5 ((O0) Do) — (037 By Honod)):
©)

and the Py is a projection operator to the space of zero modes
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QMGT in CFT
e QMGT
(n) <n|a'Hm0d|m><m|akaod|n>
S P o

where Hy,0q is diagonal for the eigenstate |n), and Eggd is an

eigenvalue of Hy,oq for |n)
° EI(nnO)d = Er(anZi + 27/ when (m|0y, x;y Hmod|n) # 0 as in the
following:
(m|[Hmod; Ov,xiy Hmodl| )
- (Er(nncZZI - Ego)dxm’aw(;yHmod’@
= :|:27Ti<m|8V,X;yHmod|n>7 (5)

where we use [Hmod, Ov,x;y Hmod] = F2mi0y x;y Himod
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Connected Correlator of Wilson Line

® define a new quantity from the connected correlator of Wilson

lines:

IA:B] = SEE[A]+SEE[B]+%|n<0|W(x1,x2)W(X3,X4)|0>

< (O] W (x1, x2) W (x3, X1)|0) connected 1
6 (0]W(x1, x2)[0) (O] W (s, x4)]0) O( )

where the region A is an interval between x; and x, and the

region B is an interval between x3 and x4

® connected correlator

c <W(X1, X2) W(X37 X4)>connected

6 (Wi, x))(W(xs, xa))

_ 15 _ 1 4 s 1
= EZ 2F1(2,2,4,Z)+ 122 2F1(2,2,4,Z)+O<C>
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Mutual Information

Metric of

Kinematic Space

Entanglement
Entropy (Boundary)

Wilson Line (Bulk)

See(x — dx,y) + See(x y + dy)

{0 Hioa(x — 8x, y)Huoa(x, y + 6¥)|0}
—See(x,¥) — See(x — dx, ¥ +dy)

— (0] Huoalx — 8x, ¥) Hinoa(x, ¥) 0}
—(0lHuoa(x. y)Huoalx. ¥ + dy)|0}
+ (0| Hunod (%, ¥)Hinoa (. )0}

S10xa,32) ¢ (3.36)] = (Haoa(x1, X2 Husoa (5. xa)} + O(%).

(c/6)I(A: B) — Mutual Information
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Thank you!
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