







































































































PROBLEM 8

Anderson on Bethe lattice 1114

Problem 8 BETHELAITICE RECURSIONS CAVITY

III GREENFUNCTIONS IDENTITIES

By definition

G E H CZHo H EHo th
1
4 CtHo the Go

multiplying to the leftby H EHo th we get
ft GolHG Go G GthG Go G GottaG Go

when iterated this relation gives rise to the
perturbative series for G

G Go GoHeGe t GottaGoAfro










































































































121CAVITYEQUATIONS

K Z
j V In this case thetermHe

Lare
corresponds to the three links

Leary inpink inthe figure
Ias I

Removingthose links one is
A A

decoupling theroot from the
KH subtreeswithVertexaa are

In particular He WVoloColtEIH where Hi is the

Hamiltonian restricted to the subtree withvertex ai i I Kt 1

Sinceeachsubtree is completely disconnectedwith theroot
theGreen functionG.ua dependsonly on theHamiltonian
restricted tothe subtree it is the samethat onewouldget removingthe

site 0

Thegreen function relationcan be iterated atany order
Let usgoto 2ndorder inHis

G GotGoHeGotGoHeGottaG

Let us take matrix elements

Goo Glo t GoaH1abCibota GoaH1abGobcHeodGdo










































































































NowGoa is nonzeroonlyfor a O and thoo 0 thefirst ordervanishes

AlsoHeoa is nonzeroonly if a c as auf theneighborsof0
and it equals to toai

Thus

Goo Toot Tootoaiciaiaito.io Goo Goo ft Gio theCiaa 9
Usingthat go E WH wegetthe first equation

Let us iterate thisprocedure weconsidera subtreewith
origin in ai and definethe the links connecting theorigin to
the descendents

ai
Repealing thesteps

A above we find
A A

a it by definitionof8kW
to

gain 1 1
Z
WVaj

EEza.tkb 9T z wVai GI

thissum is now over K
sites not Kt1

usedefof

Then FIT beta.tobS 1Eait2aibz
cavb










































































































I3I EQUATIONS FORTHEDISTRIBUTION

ai ThefunctionsGI and051 depend
bNba only on the sites andon the
A A randomnessVi in the subtree11
A A A A which is not overlappingwith
A A A A A AHA the subtreeTz
Tz Tz

Thefore the two random function are independent

Moreover they are statistically equivalent the subtrees
are statistically identical and so they can
be considered as identically distributed variables

14T THE LOCALIZED SOLUTION

Wehave 0h7Raith

Thecavity equation becomes

tRaiEti iFailEtin

1
a
Tib
I E.TVRbCEtEDtiLytTbCEtmD

EtaibE WVai RbEti nD
be2ai TEWVai RbEtim t y Tb Etr



Equaling real and imaginary part weget thetwo
equations

The equation for Pa is satisfied for yo setting
Ra Pb D
The solution 12 0 corresponds to localization
It is always a solution when 1 0

The Anderson Criterion States that in the localized
phase whenyvo the distribution of F tends to 842

This means that the solution 17 0 which
holds for y o remains a stable solution
also when adding y o taking N soo and
then switching off 2

TO ESTABLISH LOCALIZATION WE
HAVE TO STUDY THESTABILITY OF
THE SOLUTION

Rfp 8 F


