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Ambiguity

AV = A′
V̄
, AV̄ = A′V

[π(x), π(y)] = 0, [π(x), φ(y)] = −iδD−1(x − y), [φ(x), φ(y)] = 0.

H ∼
⊕
k

(
Hk
V ⊗ Hk

V̄

)
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Lagrangian Method

The non-trivial center is equivalent to mentioning that we do not

have quantum fluctuation in entangling surface. We can consider

classical solution with boundary and bulk, and quantum fluctuation

with bulk to compute the entanglement entropy.
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The Result of Massless p-form Theory

The massless p-form theory in (2p + 2)-dimensions has

electric-magnetic duality. From the Hamitonian formulation, we

can also find equivalent entanglement entropy in different centers

from electric-magnetic-like duality.
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Strong Coupling Expansion

HLYMF =
g2
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E a
l E

a
l −
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∑
�

(
TrU� + TrU†�

)
.

ψ′(Ul1 , · · · ,Ul∂A ,Ul∂Ā
, · · · ,Ulk ) ≡ ψ(Ul1 , · · · ,Ul∂A · Ul∂Ā

, · · · ,Ulk ) ,

SEE = nA(D − 2)λ2(− lnλ2 + 1 + 2 lnN) + O(λ3) ,

where nA is the number of boundary links in region A and

λ ≡ 2N
g4(N2−1)

.
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Conclusion and Discussion

• We start from algebraic approach to understand ambiguity

and give the Lagrangian method.

• The result of the massless p-form theory gives us a global

symmetry structure in centers.

• The issue of the entanglement entropy in strong coupling

region.
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