
Today’s class: Kubo formula for conductivity.

● Current operator.
● Conductivity tensor.
● Linear response: Current-current correlation function.
● Conductance
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Hamiltonian in equilibirum:

Current operator

“paramagnetic”

Perturbation:

“diamagnetic”

In terms of the current density:



Perturbation “turned on” at t
0
:

Conductivity and linear response

Conductivity 
tensor:

Let’s focus on a
single component:
(say, x)

Current density:



Kubo formula for the conductivity

Linear response:

Current-current correlation 
function

Equilibrium

Kubo formula for the conductivity:

Perturbation: with

with



Conductance

dc conductivity

Non-uniform samples

Uniform sample

Electric current:



Conductance

dc conductivity

Non-uniform samples

Uniform sample

Electric current:
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