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variation scale of the potential
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1/ε

x   [micro]

Wavefunction and potential scales in semiclassics
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ε

 A

1 cm

1 eV ελ =

Low density scenery Weak coupling scenery

Number of obstacles: ε

Density:  O(ε)
Number of obstacles: ε

−2 −3

Density:  O(1)

quantum wave

ψ
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V

variation scale of the potential

ψ
wavelength

Semiclassical

Low density

Weak coupling

VV

potential scale

ψ
wavelength

V

potential scale

ψ
wavelength
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Typical LDL picture leads to Boltzmann Typical WCL picture leads to 

Brownian motion in velocity (classical).

Many small collisions

Few big collisions. Collision number is

finite (seen also from Dyson expansion)
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ψ(0) ψ

f(0)

(t)

f(T)

exp(−itH)

B(T)
Boltzmann semigroup

Scaling limit

+ Wigner
Scaling limit

+ Wigner
+ Expectation
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