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ρ̂I(t) = e
−i
´ t
0
LI(τ)τdτ

← ρ̂(0),

where ρ̂(0) = ρ̂I(0) and the e
−i
´ t
0
L0τdτ

← is the well known
τ should not be in the integrals

ρ̂I(t) = e
−i
´ t
0
LI(τ)dτ

← ρ̂(0),

where ρ̂(0) = ρ̂I(0) and the e
−i
´ t
0
L0dτ

← is the well known
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ρ̂(t) = 1− i
ˆ t

0

dτTrB(U0(t− τ)LI(τ)ρ̂geq− (1)

−
ˆ t

0

dτ ′
ˆ τ

0

dτU0(t− τ)LI(τ)U0(τ − τ ′)LI(τ ′)ρ̂geq + . . . =

= 1 +
i

~

ˆ t

0

dτU0(t− τ)[µ̂, ρ̂geq]E(τ)−

− 1

~2

ˆ t

0

dτ ′
ˆ τ

0

dτU0(t− τ)[µ̂,U0(τ − τ ′)[µ̂, ρ̂geq]]E(τ ′)E(τ) + . . . .

To simplify the treatment, let as assume a special form of E(t) (in the so-called impulse limit),
namely

E(t) = E0δ(t+ ε), (2)

where E0 is a constant, δ(t) is the Dirac delta function, and ε is some in�nitesimal positive number.
Then we can rewrite our equation (in the limiting case ε→ 0) as

ρ̂(t) = 1 +
i

~
U0(t)[µ̂, ρ̂geq]E0− (3)

− 1

~2
U0(t)[µ̂, [µ̂, ρ̂geq]]E

2
0 + . . . . (4)

The first term in the series should be ρ̂geq = ρ̂(0), δ(t+ ε) should be δ(t− ε)
We obtain up to the �rst two orders in LII(τ)

ρ̂(t) = ρ̂geq − i
ˆ t

0

dτTrB(U0(t− τ)LI(τ)ρ̂geq− (5)

−
ˆ t

0

dτ ′
ˆ τ

0

dτU0(t− τ)LI(τ)U0(τ − τ ′)LI(τ ′)ρ̂geq + . . . =

= ρ̂geq +
i

~

ˆ t

0

dτU0(t− τ)[µ̂, ρ̂geq]E(τ)−

1



− 1

~2

ˆ t

0

dτ ′
ˆ τ

0

dτU0(t− τ)[µ̂,U0(τ − τ ′)[µ̂, ρ̂geq]]E(τ ′)E(τ) + . . . .

To simplify the treatment, let as assume a special form of E(t) (in the so-called impulse limit),
namely

E(t) = E0δ(t− ε), (6)

where E0 is a constant, δ(t) is the Dirac delta function, and ε is some in�nitesimal positive number.
Then we can rewrite our equation (in the limiting case ε→ 0) as

ρ̂(t) = ρ̂geq +
i

~
U0(t)[µ̂, ρ̂geq]E0− (7)

− 1

~2
U0(t)[µ̂, [µ̂, ρ̂geq]]E

2
0 + . . . . (8)
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Pρ̂ = TrB(ρ̂)Ŵ .

This equation should be numbered.
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where the n̄ is de�ned by the equation

n̄ =
∑
n

〈n|Ŵeq|n〉n =
1

e
~ω

kBT − 1
. (9)

ω should be ωg
where the n̄ is de�ned by the equation

n̄ =
∑
n

〈n|Ŵeq|n〉n =
1

e
~ωg
kBT − 1

. (10)
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you can see the the dependence of σge(t) on another
Doubled the.

you can see the dependence of σge(t) on another
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By the same argumentation as in the preceding case we could prove that the relationPLI(t1)LI(t2)
. . .LI(t2n+1)Pρ̂ = 0 (valid also for nonzero temperatures).

Equation is wrong, only PLI(t)Pρ̂ = 0 is true in this case.
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The time range of this �gure is 10 times larger then in Fig.
No, 3 times larger.

The time range of this �gure is 3 times larger then in Fig.
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The parameters of the model system were chosen as ~ωg ≈ 166.78 cm−1, ~ωe = 1, 1~ωg x0 = 1, 2,

λ =
√

ωe

ωg
≈ 1, 05 for the temperature T ≈ 239 K.

The parameter x0 was set equal to 0.
The parameters of the model system were chosen as ~ωg ≈ 166.78 cm−1, ~ωe = 1, 1~ωg x0 = 0,

λ =
√

ωe

ωg
≈ 1, 05 for the temperature T ≈ 239 K.
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