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Introduction

For a spin-boson model the dephasing of a non

equilibrium state.
por (1) ~ e H

The same in equilibrium
(02 (t)ou(t + 7)) ~ e KD
With
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{TT T >0
logm T =0

Similar behavior apply for the Brownian particle

with CL environment

We study the semiclassical dynamics, in particular

the dephasing, of a particle on a ring.




Caldeira-Leggett environment

For the CL environment the Langevin equation of

motion

—

mX(t) + 1%(t) = &(¢)

Projected on a ring

mRA(t) +nRO(t) = &,(t) cos O(t) + &,(t) sinb(t) + E

The noise correlation by FDT
(&(w)&(W')) = hnw coth fhw d(w +w')  i=x,y

We consider the T' = 0 limit, w coth fAw — |w],

the correlation in time

EE(+ 7)) = ——

T2




Results

The current <9(t)> is enhanced by the noise
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Define dephasing via the correlation function

X (1) = {cosO(t) cosO(t + 7))

Decay of the correlation = dephasing
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The numerical results and ~ 7/ perturbation result (thin line) with E =0




Dirty Metal
The response of the potential to a charged particle
o(q,w) = a(q,w)p(q,w)
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a(q,w) =

Where the Dielectric function
4o
—iw + Dg?

e(q,w) =

The correlation function of the potential

K4(q,w) = hcoth(hfw) Ima(q,w)

with |q| < 1/1

Ky (x(t), 7) = i (f i <9(t) . 9(t’)> . 1) 172




Langevin equation for the particle dynamics

mRA(t) + nRA(t)
> Bu(R) {1 (t) cosnd(t) + &) (¢) sinnd(t) }
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Where the Fourier coeflicients for various R
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In the R < [ limit it reduces to the CL equation

The dephasing decreases as R increases
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The numerical result and ~ 7 perturbation (thin line)




