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∂t̂ŵ(t)
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ρ̂ = 1 + ερ̄ ŵ(t) = w + εw̄ v̂ = εv̄ ε

δ2∂2
χv̄ −

w2

4
v̄ =

w

2
∂χρ̄

∂t̂ρ̄ = − 2

w
∂χv̄

∂χv̄ =
w

2δ2
ρ̄ at χ± 1.



(
δ2∂2

χ − w2

4

)
∂t̂ρ̄ = −∂2

χρ̄

∂t̂ρ̄ = − 1

δ2
ρ̄ at χ± 1.

ρ̄(t) =
∞∑
k=1

ρk(t) cos
(
(2k − 1)π2χ

)
+

ρ0e−t/δ2 ,

Akρ̇k +Bkρk = Cke
−t/δ2 ,

Ak =
(
δ2π2(2k − 1)2 + w2

)
/4 Bk = π2(2k−1)2/4 Ck = −ρ0w2(−1)k/

(
δ2π(2k − 1)

)

ρk =
Ck

Bk/Ak − 1/δ2
e−t/δ2 −Kke

−(Bk/Ak)t,

Kk

ρk(t = 0) = 0

Kk = Ck
Bk/Ak−1/δ2

M =

1∫

−1

dχ
w + w̄

2
(ρ+ ρ̄)

w̄ = w

1∫

−1

dχρ̄.



τ T/τ = − ˙̄w/w̄

τ(t) =

∞∑
k=1

Kk

(
e−t/δ2 − e−(Bk/Ak)t

)
4(−1)k+1

π(2k−1) + 2ρ0e−t/δ2

∞∑
k=1

Kk

(
e−t/δ2/δ2 − e−(Bk/Ak)t(Bk/Ak)

) 4(−1)k+1

π(2k−1) + 2ρ0
δ2 e−t/δ2

.

1

T
lim
t→0

τ(t) =
δ2

(w/2)2 + 1

1

T
lim
t→∞

τ(t) = δ2 +
w2

π2

τ = α
η

sρ20
+ β

γ

sρ20
W 2

0 ,

α β

α β

τ(W0)

α ≃ 2.2±0.05

β ≃ 0.085± 0.006 α β



ρ

x = −W (t)/2 x = W (t)/2 W (t)

σ = 0 x = ±W (t)/2



C

◦



◦

◦

◦

◦

◦

◦

◦

µ ∼ µ

µ



µ

µ

≈

ϵ(t) >

µ

τ Tc

τ Tc

ρN

ρM

ρ(τ + Tc) =
ρN−ρM
ρN+ρM

ϵ

ϵ



∞

ρ(t = ∞) =
ρ(τ + Tc)

(1− ϵ∞)2
(1− ϵ∞(1− e−1))2

ρ

∞ µ

µ



>

µ

18µM =

∑N
i=1Mi∑N
i=1 Vi

= β

∑N
i=1 Iia∑N
i=1 a

= β⟨I⟩N

Mi Vi

Ii ⟨I⟩N

β =
18µM

⟨I⟩N

ρi B



ρµM (t) =
β

Nnetwork

Nnetwork∑

i=1

Ni =
β

Nnetwork

Nnetwork∑

i=1

[Ii−B] = β[⟨I⟩network−B] = 18µM
⟨I⟩network −B

⟨I⟩N

Nnetwork ⟨I⟩network

Tc + τ

ρµM (Tc + τ)

Mnetwork = ρ(0)V0 = ρ(Tc + τ)VTc+τ = ρF (∞)VF

ρ(0) = ρ(Tc + τ)
VTc+τ

V0
= ρ(Tc + τ)

WTc+τHTc+τLTc+τ

W0H0L0

L0 = LTc+τ

ϵ(t = Tc + τ) = ϵ∞(1− e−1) =
W0 −W (t = Tc + τ)

W0
= 1− WTc+τ

W0



WTc+τ

W0
= 1− ϵ∞(1− e−1)

ρ(0) = ρ(Tc + τ)[1− ϵ∞(1− e−1)]2

ρF =
1

(1− ϵ∞)2
ρ0 =

[1− ϵ∞(1− e−1)]2

(1− ϵ∞)2
ρ(Tc + τ)

µ

≈ µ µ

µ

µ

2 µ µ

µ

× 2



µ σ

lmode = eµ−σ2

≈ ≈

µ



µ

2

β

µ µ

µ µ µ

µ µ µ µ µ

µ µ

µ × ×

µ

◦






























