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0
T ∆t

y n

y, n, n, y, n, n, n, y

P (y, n, n, y, n, n, n, y) = Tr R̆∆t
{
1̆ +

(
L̆ − R̆

)
∆t

}3

R̆∆t

×
{
1̆ +

(
L̆ − R̆

)
∆t

}2

R̆∆tρ̂(0)

∆t � 1/Γ m

{
1̆ +

(
L̆ − R̆

)
∆t

}m

→ e(L̆−R̆)m∆t

τ1, τ2, . . . τN (0, T )

P (τ1, τ2, . . . , τN)

(∆t)N
= Tr e(L̆−R̆)(T−τN )R̆ . . . R̆e(L̆−R̆)(τ2−τ1)R̆e(L̆−R̆)τ1ρ̂(0).
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ρ̂(0)

L̆ρ̂ = 0 e(L̆−R̆)t

dρ̂

dt
= (L̆ − R̆)ρ̂

Trρ̂(t)

p

R̆ → pR̆

p

∆t
0 T

(0, T )

eL̆T

eL̆tρ̂s = ρ̂s 0

P (y, y; 0, T )

(∆t)2
= Tr R̆eL̆T R̆ρ̂s.

〈I(T )I(0)〉
I N

τ1, τ2, . . . , τN

P (y, y, . . . ; τ1, τ2, . . . , τN)

(∆t)N
= Tr R̆eL̆(τN−τN−1)R̆ . . . R̆eL̆T (τ2−τ1)R̆ρ̂s.

pN

g(T ) ≡ 〈I(T )I(0)〉
〈I〉2

=
P (y, y; 0, T )

P (y, 0)P (y, T )

p
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E/Γ = 0.125

E/Γ = 4.0

ρ̂(1,2)y = R̆ρ̂(1) ⊗ ρ̂(2) + ρ̂(1) ⊗ R̆ρ̂(2)

P (1,2) P

P (1,2)(y, y; 0, T )

(∆t)2
= Tr R̆eL̆T R̆ρ̂(1) ⊗ eL̆T ρ̂(2) + Tr eL̆T ρ̂(1) ⊗ R̆eL̆T R̆ρ̂(2)

+Tr eL̆T R̆ρ̂(1) ⊗ R̆eL̆T ρ̂(2) + Tr R̆eL̆T ρ̂(1) ⊗ eL̆T R̆ρ̂(2)

= 2Tr R̆eL̆T R̆ρ̂+ 2
(
Tr R̆ρ̂

)2

= 2
P (y, y; 0, T )

(∆t)2
+ 2I2

P (1,2)(y, y; 0, T )− (2I)2(∆t)2

(2I)2(∆t)2
=

1

M

P (y, y; 0, T )− I2(∆t)2

I2(∆t)2

M = 2


