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Definition of the problem

Current operator:

I 5= (b 610 (x—0) + 31, (1—20) D)

I = Zlmna an

What are the fluctuations of the current?

= FT[{I(t)I(0)) ]

() ~ Iy

(non-equilibrium state)




Known results

Open geometry:
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Strategy

Many body parameters: u,

(

(U|Hp|¥) = minimum
(I) = Iy
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A
Maximum current < A = /2

A 1s like flux.




Transitions between one particle energy levels

unoccupied

occupied

= pe — po

Closed geometry Open geometry
Il? ~ 1—g >~ g(1—g)
L~ g




Fluctuations in equilibrium

One particle:

SH(w; E) = FT[U(t)I(OM

> pullmnl? 216 (w — (Em—Eny))

nm

pn are the microcanonical weights (F,, ~ F).

Many particles:
S(w) = FT| (I(1)1(0)) |
= Z\Imn\ < ama




Fluctuations in non-equilibrium

General formula:

S(wyp, B) =

For our model system:
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S(wi i, B) = o |20F (@) + (1=9) (F(w+n) + Fw—p))|

For open geometry - extra ¢ factor.

For the optimal occupation:

(&
] = — —
0= 5 V9 (e — o)

For a steady state of a driven system the Ip(u)

relation is not optimal!




What next?

Quantum-classical correspondence

Multimode (chaotic) case

The effect of the environment

Path integrals method




