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Our question
2 angles of attack

Backscattering barely allowedAre there other differences to uncorrelated disorder ?What is the role of interactions ?W
(k
)W
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)

2kF = kc
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 Bosonized Hamiltonian
Bosonic fieldsdescribes the densitydescribes the phase

Interactions DisorderStrength given by     Non-quadratic termNon-quadratic term became quadratic

Low-energy excitations are collective modes (in 1D)
𝛼0
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     dependence of the correlations-shape 
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RG perturbative procedure
(k,ω)

(k′,ω′) (k′ − q,ω′)

(k+ q,ω)

a)

(k,ω)

(k′,ω′) (k′ − q,ω′)

(k+ q,ω)

(k′ + !q,

ω+ !ω)

(k′ + !q− q,

ω+ !ω)

b)

(k,ω)

(k′,ω) (k′ − q,ω− !ω)

(k+ q,ω+ !ω)

c)

(k,ω)

(k′,ω)
(k′ − q,
ω− ω̃)

(k+ q,ω+ ω̃)(k+ q,ω+ ω̃)

(k+ q′,
ω
′
− !ω)

(k′ − q′,
ω+ !ω)

d)

Insulating phase

Metallic phase

W 2
o

gS2



  

Renormalization Group (What is it?)

Looking for RG equations for the parameters of the theory

Idea :  - Complicated theory to investigate- Interested only in macroscopic properties
- Integrate over some of the degrees of freedom- Get a “new” theory (hopefully simpler)
- Repeat until you get a theory which can be treated

𝛼0
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RG equations : Flow of 3 cases
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 Localization length scalingCompute G with IPR
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