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• Deformation equation of a spacelike submanifold

(1). The case with an arbitrary codimension
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(2).Codimension-2 case
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By selecting a null frame, we get focusing and cross focusing equations.
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• Dynamics of trapping horizon by introducing a quasilocal energy

(1). We generalize Hawking mass to higher dimension:
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(2). The deformation of this generalized Hawking mass:
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∫
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The deformation of the energy has similar structure as the case in four dimension.
Further, on the trapping horizon, the evolution of this energy can be decomposed
into two parts: matter fields and gravitational radiation, i.e.,

Tab; ‖σ‖2 and ‖ζ‖2

• Dynamics of trapping horizon without introducing a quasilocal energy

We generalize the slowly evolving future outer trapping horizon (Booth) to more
general cases: for example, past trapping horizon. The slowly evolving parameter
ε � 1 is defined as

ε2

L2
= max

[
|C|

(
‖σ(`)‖2 + (8πG)Tab`

a`b +
1

n− 2
θ(`)θ(`)

)]
.

• Slowly evolving past trapping horizon in FRW universe
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The ε � 1 automatically implies

− Ḣ

H2
≈ ε2

2
� 1

This is just the condition of slow-roll inflation.

The requirement on the surface gravity |LXκX| � ε/L2 gives∣∣∣∣∣ Ḧ

H3

∣∣∣∣∣ � ε

This condition ensure the temperature evolves slowly, and the system is near
equilibrium.

T =
∣∣∣κX

2π

∣∣∣ ∼ H

2π

(
1− ε2

4

)
+ O(ε4) .

Different temperatures in different theories are essentially same up to the second
order of the ε.
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Thank you!
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