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This document demonstrates the vast amount of progrestdkabken place in the last
years on pinning down the PDFs of the proton, as well as thealkia increase in awareness of
the impact of PDFs on the physics program of LHC experimértie. HERALHC workshop has
acted as a regular forum for working meetings between therexpnts, PDF phenomenologists
and theorists. In the course of this workshop, it was redltb@t the momentum on the PDF
studies should be kept and perhaps even focused more on t@e ibhtbrder to continue the
discussions, investigations and further work towards ovimg our knowledge on the PDFs.

Clearly, LHC will need the best PDFs, especially for premismeasurements, setting
of limits in searches, and even for discoveries. ldeally AeAS and CMS (and LHCb and
ALICE) analyses should follow a common procedure for usibd-8 and their uncertainties in
their key analyses. Such a common procedure, across theragpés, is being used in other
contexts, such as significance estimates in searches. éismging frequently the PDFs in
the software of the experiments, e.g. for cross—checkseodétermination of error bands, is
often non-trivial (e.g. due to the inter-connection withrgraeter choices for underlying event
modeling, showering parameters and so on) and sometimeagctigal if CPU intensive detector
simulations are involved. LHC studies therefore will neethigood central values for the PDFs
to start with, and a good estimate of the associated unctesi

This has triggered the so called PDF4LHC initiative. PDF{Léffers a discussion forum
for PDF studies and information exchange between all dtakaers in the field: the PDF global
fitter groups, such as CTEQ and MSTW,; the current experimsath as the HERA and Tevatron
ones; QCD theorists and the LHC experimental community. FRE4LHC initiative started in
2008. More details and links to the meetings so far can bedawmthe PDF4LHC web site [1].

The mission statement of PDF4LHC is:

e Getting the best PDFs, including the PDF uncertaintiessdbas the present data.

e Devise strategies to use future LHC data to improve the PDFs.
All this needs a close collaboration between theorists hode that are preparing to make the
measurements. In order to reach the first goal, the PDF4LIH@T@ims to stimulate discus-
sions and trigger further comparison exercises acrossifrec®@mmunity, in order to select one
or a limited number of possible strategies that can be adapteetermine and use PDFs. For
the second goal, PDF4LHC should also be a forum for discnsso how to include measure-
ments from the LHC to constrain PDFs: what should be measatreHC, and correspondingly
calculated in theory. Such measurements inclddend Z production and asymmetries, di-jet
production, hard prompt photons, Drell-Yan productionittmm and top quark production, Z-
shape fits and Z+jets measurements. One expects that soinesef¢thannels can already be
studied with first data, hence we need to prepare for thatiwalivance.

The following issues are part of the program for in depth uistons via topical work-

shops, some of which took place already in 2008 [1].
e Data to be included in the PDFs. Would we get better resultls aviselection of data to

be used? New data will become available suchaér, Q?), and combined data from
H1/ZEUS. Can we extract more from the data?



e Determination of PDF uncertainties, including the statittreatment of the data.

e Theoretical uncertainties and regions/processes whegentfatter: higher—order correc-
tions; heavy flavour treatment; low<{and highz) resummation; other PDFs like uninte-
grated PDFs (and GPDs).

e PDFs for usage Monte Carlo generators.

One can expect that the LHC experiments most likely will dagifor most of their studies
the PDF sets and errors that are delivered by either one @& or MSTW family. Hence it
is important that the lessons learned from exercises omestofithe systematics on PDFs will be
adapted by these main global PDF providers. PDF4LHC aimgtia the experiments in the
use for PDFs for the LHC, based on the discussions, resuft$udmre consensus at the forum.
The experience and results from HERAPDFs, and PDFs fronr gtioeips, like the Neural Net
or Alekhin ones are extremely valuable in this discussiahwifi serve as crucial input in studies
to demonstrate how well we actually know the parton distidns. Several important benchmark
exercises have been already performed and are reportectionsg of this report.

A special case are the PDFs for Monte Carlo generators. Fariexents it is important
that generated events be kinematically distributed clogbe distribution of the real data, such
that the simulated and reconstructed Monte Carlo eventbearsed in a straightforward way
to calculate efficiencies for e.g. experimental cuts in aalyais. In case the initially gener-
ated distribution does not resemble the data close enohghvibnte Carlo samples need to be
reweighted, with all its possible drawbacks. Since cattuta based on LO Matrix Elements and
LO PDFs are known not to describe the data well, and NLO M&hement based generators to
date have so far only a restricted number of processes ingpid, studies are ongoing on so
called “improved LO” PDFs, which try to cure some of the LO P@iawbacks. Examples are
given in [2]. This is yet another part of the discussions mBDF4LHC forum

In short, it is crucial that the work started here continuegh discussions and studies
on PDFs and their uncertainties, the impact of the upcomatg dn future PDF determinations
and more, all with special focus on the needs for the LHC. TDEA_HC initiative will offer a
framework to do all this.
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