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D ⊂ R
n ∂D u = uε(t, x)

:
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∂uε

∂t
= ∆uε + ε−2

(

f(uε)−−

∫

D

f(uε)

)

+ αẇε(t), in D × R+,

∂uε

∂ν
= 0, on ∂D × R+,

uε(0, ·) = gε(·), in D,

ε > 0, α > 0, ν ∂D , R+ = [0,∞),

−

∫

D

f(uε) =
1

|D|

∫

D

f(uε(t, x))dx,

gε

lim
ε↓0

gε(x) = χγ0
,(2)

in L2(D), γ0 D γ0 = ∂D0

D0 D0 ⊂ D), χγ x γ ( ) , χγ(x) = +1(−1)
ẇε(t) (Ω,F , P ) wε(t) ≡ wε(t, ω) ∈ C∞(R+) t

wε(t) 1 Brown w(t) ε ↓ 0 f

f ∈ C∞(R), bistable :

(i) f(±1) = 0, f ′(±1) < 0,

∫ 1

−1

f(u)du = 0,

(ii) f has only three zeros ± 1 and one another between ± 1,

(iii) there exists c̄1 > 0 such that f ′(u) ≤ c̄1 for every u ∈ R.

(1) α = 0 f Allen-Cahn α = 0 ,
(1) uε : ∃C ∈ R s.t.

1

|D|

∫

D

uε(t, x)dx = C,(3)

Allen-Cahn ((1) with α = 0) ε ↓ 0 sharp interface
limit [1] α 6= 0 sharp interface limit

1. (4) , ε ↓ 0 (1) uε(t) gε (2)
(4) γt

2. (4) D ⊂ R
2, γt convex

1



(4) V = κ−−

∫

γt

κ+
α|D|

2|γt|
◦ ẇ(t), t ∈ [0, σ],

σ: stopping time σ > 0 (a.s.), V : γt inward normal velocity, κ : γt mean curvature
multiplied by n− 1), −

∫

γt

κ = 1

|γt|

∫

γt

κds̄, ẇ(t): white noise process, ◦: Stratonovich sense

([2])
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