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Introduction

* Most of the recent talks I've seen on using
Tevatron experience for the LHC have
concentrated on

— PDFs
— Underlying Event

* While these are both important rather than repeat
things from one of Robert Thorne, Craig Buttar or

Rick Field’s talks I'll concentrate on other Monte
Carlo related issues.

* The main one is matching parton showers and
higher order matrix elements.
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PDFs

* So the basic issues for PDFs from the
Tevatron to the LHC are probably best
summarised in Robert Thorne's talk at
on ‘Expectations from the early LHC
data’ at the IOP meeting on ‘LHC - the
first year of physics.’

* I'm by no means an expert on PDFs so
| will recap the basics and point out the
potential problems.

From Tevatron to LHC 31st Jan



PDFs
« The PDFs are a non-

perturbative input to all cross

sections at the LHC.
« They are universal, once they D
have been measured at one \ filai, Q% as(Q7))

experiment they can be
evolved using perturbative
evolution to higher energies
to predict LHC cross sections

* The results of many
experiments go into the fits,
ZEUS/H1, CDF/D0O and many :
earlier DIS/fixed target
experiments.

ﬁg(ﬂfig ;I?J', {15((22))

file, QR al(Q2)
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PDFs

* The main input from the Tevatron into
the PDFs are

— W asymmetry
— High p+ jet cross section

* In general performing the fit is
something of an art, in particular the
calculation of the error.
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PDFs

The main thing to be learnt from the

Tevatron is related to the error on the

PDFs.

There are two possible causes for an

excess of high E jets
— New physics
— high-x gluon PDF

At the Tevatron there was an excess

due to gluon PDF, established by
looking at non-central rapidity

High-x gluon PDF effects forward jet

production but new physics doesn't.

From Tevatron to LHC 31st Jan
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PDFs

 This has lead to the

development of PDF sets 60
iIncluding an estimate of the % b

error. l:

« However at the LHC it will “
be important to look at both 2 i

forward and central jet
production in order to
disentangle the new physics
and PDF effects.

-10

pdf uncertainty (%)

20 F

30 F

« There are other potential wof
problems, such as small-x sof
effects, at the LHC. P S
0 1 2 3 4 5
EF (GeV)
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A Monte Carlo Event

Hadrons

Hard Perturbz osCHT ing:

Isually calculated at leading order
VCD, electroweak theory or
e BSM modek

p,p

Hadron

O
Hadrons

Hadrons Q

Hadrons

ve Decays

A(((( Finally the ale %g&w parton skhiowers resum the
§ deldapcpertat BAtE W10 “of the
PP hadronization process. Ve ot
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