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Part 4 Collinear factorization

partondistribution function

Initial state singularity
in ep Pp collisions
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initial state singularity

Inthe introduction part we have
mentioned that for proton initiating
processes
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where fap is the parton distribution
function i e the prob to select
a parton i out of a proton Here
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This is called acive parton model it

will recieve higher order corrections

for instance
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we know from previous lectures that
when g 00 orland gap it will

generate poles when the partons are

in the final state we here she_that

there peles will cancel against the

Virtual correction to give finite rent

for IR safe quantities

and we will see the issue with the
cancellation when we have an incoming
parton in the initial state



To highlight we consider the

partonic process éq e x
which is nothing but replacing
the prota with a quark in PIS
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explicit calculation finds
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finite terms
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where
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and Xp is the Bjorke 7
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where q is momenten of the virtual

photon XP is the initial quark
momentum



Therefor Z is the pertonic

Bjorker A variabe ii e the
Momentum fraction of the quark
that participates directly the

hard interaction
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cancel in initial state radiation
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add up real virtual we find
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pole does not caniel E E
It tells us that we are proting
can exclui e N P initial State

arises due to removing the

lead cut off in the infrared



Similar to Jets
discussed before

It had part 3 july
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Sift Collinear rediction
collinear

O that should be
follicear regarded as part of the
partajett initial protfunctive
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the poles originate from

the Miss match between

initial collinear radiation
and the collinear virtual
c erection Which should
be regarded as part of the

Proton wave function and

should be removed from the

herd process



like before the s linear part
can be obtained by the splitting

function how it is the space line

splitting function
at dial it is

identical to the splitting f ction

we found previously
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collinear
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therefore when remove the

collinear from the hard we

find the remaining is fi ite

but depends on the artificial
c t.tt Me through In Pss

since the total X sea is of

independent therefore we lonclude

the the Pdf will depends on

Af Chow many radiation is

categorited into the pr ton

how many i_to the hard
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