







































































































a tour inself energy 2 decay rate complex
integration

local Green function andselfenergy

6 127 41
z

k7 z.tw

zZECtSzZ Etiq y o X Site on a latticeof N sites

FEIGxxHsingular when it O and E belongsto spectrumofH
It is analytic in It
Canberepresented as the integralof a measure wet
the LOCALDENSITYOFSTATES

Emax

Garth JDE E
Eas

f eigenvalues08

ForN finite VxE 4 KENx FSIE Ea o
H

TeigenvectorsofH

localself energies OHH alsoanalytic in It
Canalsobewritten as integral of a positive measure

emax
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At Nfinite Gatz and OKH have simplepoles
on red axis When N so poles coalesce into a
branchcut

In class we have seen that thereturn probability
amplitude
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HIMtoo i Etiy WH Q Eti

decays exponentially AxltheACH e Ht Blt when
G lz has apole z with a non zero imaginary

part and the decay rate 8 is related to

imaginary part

APPARENTPARADOX G H haspoles onthereal
atis spectrumofH How can it have poles that

have imaginarypart
ANSWER Garth att can have poles in second

Riemann sheet seethem when analytically continue

the function










































































































EHWhenN so Gantz develops a cuton realaxis in
correspondence to the spectrum ofH

I p r To analytically continue

Eas Ema Gxxft inregion Ze

we can extend it

along pathBe that

I pn u circles aroundbranchpoint

Eas tmax Or along R that
crosses the cut

Becauseofcut thefunction is mollivalued like VI and
the 2 analytic continuations are different
ANALYTIC CONTINUATION DEPENDSON PATH

ThepathsPe and R bring us to twodifferentregions of
Riemannsurface B to the secondRiemannsheet
The analytic continuation alongPe gives a discontinuity
aboveandbelowthecut Theanalytic continuation

alongR is continuous acrossthe cut

CallGIGI At theanalytic continuation along R
andGETHGETA theone alongR












































































































1stsheet hee

Ga satin ar iwe
RiemannSurface

ge ne.setiauai

Ps

meetwind

andmeet Pz

t.gce.in sniauces

Herespectrumis thenegative
veal axis

Et GIA is computed this way

Emax

for Imt 70 G Eti de V f such that the
Etiy E

Ess

polesofintegrand havepositiveimaginary part E'pole Etin
and the integration contour is below them

Z Etiz Contour

IREgs Emax

Thecontourcanbe deformedin provided onedoesnot
crosssingularities1poles



To continue to Z E E need to modifythecontour in
suchawaythat remainsbelowthepole

7 0 enax2 E in

Theanalytic continuation to 2 Edi is
Emax

G E de IE t 2ai fifthHVI.tt fdE'zaIII 2aiuxH
Ehs

contributionstraightcontour contributionoflittlecircle

Thesecondcontribution is not there intheanalytic continuation
dlongPeithatcontribution makesGHz continuous along cut

Thesame holds for 6 41 alongR thecontinuation gives
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canhavepoleswith
imaginary part



FI The amplitude
iet 12T 1Adt lift Spade e E i EtiI

fiI fdze www
ZWVx 5xlz Ess Emax

D EEtin n o

canbecomputeddeforming thecontour8 as shown

herey
inthisway one gets thecontribution of the

rotate pole inthe2ndsheet that
TN canbecomputed by

qi o
o Residuetheoremand

gives ACHe
rt

i first
SHE

Onealsohavea contribution

i.e fromthewhite contour

second
SHEET

Henkel contour that gives
a slower decaying function

13TH

Notice perturbatively inthekineticterm f of theAnderson
Hamiltonian onefinds
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imaginarypartofselfenergy


