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Positive (negative) helicity
antiparticle is represented 
by negative (positive) 
helicity spinor.
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Photon polarization sums
In calculationsof scattering non sectionsinvolvingphotons orothergaugeborns we

oftenencounter polarizationsums over thetransverse physical steles Jef Eiji
where Et k 0 Thereare precisely 2 vectorsthatsatisfythis condition whichcanbe

chosenspacelike usingthe residualgaugefreedom that allowsshifting Etu o ftp.ngkyg.r.se
Thengiven KM k 1 k Et k 0 Et O In practice we canreplacethepolarization
rims bythe completenessrelation

I EinEti o gu 4.677

eventhoughe't do not spanthewholeMinkowskispace Wecan amendthesituationby
adding two umphysical polarizationvectors to the ehis of 14.671 These are conveniently
chosen as thefollowing two lightlikerectors

EICK l II

thesesatisfy Elk Et O and Et E 1 as well as E E O whereas



guv Get EtÉ EE't E Or we candefine the transverse polarization sum

as the idemponeeplejectooeraratepeatpadai i
ii ni

a
Indeed it is easy to show that Prop Pm aswellas EMP e Pyu O but

E'dPm Efp
Now in all photon scattering events the matrix elementof the form

mm
Tusk T MYHetman

I ITR EIEIMYKIM CK
PmrMMIk Mu K

MMikMatin t E M et M Et M E N

m all scattering diagrams we will encounter the matrix element MYch is ofthe form

umMuck Icp y up where p p't k
y
fsmq Met

so that EtMr fly kill a Icp'sKulp a pl p p up 0

That is the Emet't et ti't partof theprojectionoperator Pm never

contributes to thescatteringprocess
This fact can he expressed ouch that if we
replace et by Ky in an arbitrary k MM 0 4.69

diagram the matrixelementvanishes
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