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Correlations in the disorder
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Backscattering barely allowed

Are there other differences to
uncorrelated disorder ?

What is the role of
interactions ?

2 angles of attack



Bosonized Hamiltonian

Low-energy excitations are
collective modes (in 1D) *—0—9© ‘. - _‘ *—0

Hkin;tHint Ii(lis
fl 5 U 5 ™\ 7 \
H=— d:z:(uKVHac + —(Vol(x )+ dxW (x)cos (2krx — 20(x
o [ dr(uK (V6@)* + (Vo)) + 5 [ dol () cos (2 — 20(a)
Bosonic fields Interactions Disorder
gb(:lj)describes the density K Strength given by W(g;)
(9<$ ) describes the phase Non-quadratic term Non-quadratic term

became quadratic
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RG equations

Integrating over the l
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degrees of freedom & = Q€
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RG equations
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K™ dependence of the correlations-shape
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Localization length scaling
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Conclusions and outlook

- Vanishing backward processes lead to deviations from properties of
uncorrelated disorder

- Transition from a metallic phase to a disorder dominated phase is
shifted to the non-interacting point

- Deviation is also observed in the scaling of the localization length
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Thank you for your attention !



Hamiltonian y / \A

H = Hkin + Hint + Hdis
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Linear kinetic part

Interactions between
left and right movers

Disorder processes
change left into right
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RG perturbative procedure
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Renormalization Group (What is it?)

Idea :

- Complicated theory to investigate
- Interested only in macroscopic properties H (K ] W())

o9 o o oo

- Integrate over some of the degrees of freedom

O
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- Get a “new” theory (hopefully simpler)

- Repeat until you get a theory which can be treated

Looking for RG equations for the parameters of the theory K, W)
S3



RG equations : Flow of 3 cases
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Localization length scaling

Compute & with IPR
IPR(E) = [ del(z, E)
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