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arbitrary units

Semi-discrete phase-space

* Discretization of the momentum space
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Wigher equation in semi-discrete form

 Reformulation of the single-body Wigner equation in
a semi-discrete form.
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Wigner equation in integral form

* Reformulation of the semi-discrete Wigner equation
as a Fredholm integral equation of 2-nd kind
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Liouville-Neumann series

 Fredholm equation of second kind
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e Solution
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Mean value of a function

e Thus, a macroscopic variable can be expressed in
terms of the following series
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Mean value of a function

e The first few terms read
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Physical interpretation

* Physical interpretation of the terms <A>,,

(Alr)= [ 3% (M 0 A (1))



Physical interpretation of
<A> +<A> +<A>,
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The iteration expansion of <A> branches.
Interpretation: creation of two new particle (+,-)

F(x,M,M") _Vu(x,M=M") Vy(x,M'-M)

M) M) Ax)

+ Oy -



Monte Carlo method

e Consider X)= XV (X’M):MZVV\;(X’M) as a particle
M =—oc0 =—00
generation rate.

 The Wigner potential generates two particles, one
positive and one negative, and the sign carries the
quantum information.
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