
Attenuation with memory [nln22]

Generalized Langevin equation for Brownian harmonic oscillator:

m
dx

dt
+

∫ t

−∞
dt′α(t− t′)x(t′) =

1

ω0

f(t), α(t) = mω2
0e
−(γ/m)t.

Random force (correlated noise):

Sff (ω) =
2kBTγm

2ω2
0

γ2 +m2ω2
, Cff (t) = kBTmω

2
0e
−(γ/m)t.
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Stochastic variable (position):

Sxx(ω) =
2kBTγ

m2(ω2
0 − ω2)2 + γ2ω2

,

Cxx(t) =


kBT
mω2

0
e−

γ
2m

t
[
cosω1t+ γ

2mω1
sinω1t

]
, ω1 =

√
ω2

0 − γ2/4m2 > 0

kBT
mω2

0
e−

γ
2m

t
[
1 + γ

2m
t
]
, ω0 = γ/2m

kBT
mω2

0
e−

γ
2m

t
[
cosh Ω1t+ γ

2mΩ1
sinh Ω1t

]
, Ω1 =

√
γ2/4m2 − ω2

0 > 0
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