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Introduction

For a spin-boson model the dephasing of a non

equilibrium state.
por (1) ~ e D

The same in equilibrium
(02 (t)ou(t + 7)) ~ e KD
With

K(1) =

{TT T >0
logm T =0

Similar behavior applies 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) + 1X(t) = &(¢)

Projected on a ring

mRA(t) +nRO(t) = &,(t) cos O(t) + &, (t) sinO(t) + F

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

We consider the T" = 0 limit, w coth Shw — |w|,

the correlation in time

B(r) = (E(0&( +7)) = ———

T2




Correlation Function

Define dephasing via the correlation functions
with 7 =¢ —

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

A perturbative results of the correlation function

with 1/ = n—ZQ

VT =0

cosvre U/ v 40, 7> 1
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The correlation functions for finite v for various 7
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F=0
For 17 > 1 the decay is close to a power law

For 7 ~ 1 an exponential decay
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n < 1 the behaviour determined by ¢
mRO(t) +nRI(t) = [£(t)] sin ((t) — ¢(t))




Current

Langevin equation with spatial temporal noise

mRO(t) + nRO(t) = f(0,t) + F

An expression for the velocity

b= /000(1 — e 9y (F(0,0) (0,7 + 1)) dr

In out case with B(7) < 0 then v > F
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Dirty Metal

The Dielectric function
4o

—iw + Dg?
With FDT, the force correlation function

e(q,w) =

Langevin equation for the particle dynamics with
g =nh/Cn

mRA(t) + nRA(t) =
> Ba(r) {1 (1) cosnf(t) + &) (t) sinnf(t) |

(&' (w)&" (W) = glwld(w + & )onm i =2,y

Where the Fourier coefficients r = R//{

(ReTn/2r s ]

r

Bn(r) = 4

L 0, T 1

In the R < ¢ limit it reduces to the CL equation




The perturbation expression is as the CL results

1 2
X(1) = 57'_9/”"

The current dependence on r

1/ rgl

L 1/r r>1

The dephasing decreases as r increases




Summary

In this semiclassical model dephasing exists at the
T — 0 limit.

The dephasing decreases as r increases.

The Noise enhances the current in the ring.




