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I will discuss potential PDF benchmarking, outlining current exercises
ongoing.

All discussions based on most recent sets, NNPDF3.1, CT18,
MSHT2020 (PDFs final - article imminent), along with ABMP16 and
HERAPDF2.0.

Updates due to inclusion of new, largely LHC (different amounts and
choices for different groups) but also some HERA, Tevatron, data sets.
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New PDF4LHC Benchmarking exercise

Fit to a subset of data such that all groups (CT, MSHT, NNPDF) fit it
(very largely) the same way.

Make definition flexible enough that a decent set of constraints on all
PDF flavours and combinations is achieved.

Use most conservative cuts applied by any group – avoid most
questionable kinematic regions.

Overall list is surprisingly small.

Many data sets fit in some non-trivially different manner by one or all
groups.

Many data sets only fit by two groups or even one.
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l NMC deuteron to proton ratio in DIS.

l NuTeV dimuon cross sections.

l HERA I + II inclusive cross sections from DIS.

l E866 fixed target Drell-Yan pd/pp data.

l D0 Z rapidity distribution.

l ATLAS W,Z 7 TeV rapidity distributions, only Z peak and not forward
rapidity.

l CMS 7 TeV W asymmetry.

l CMS 8 TeV inclusive jet data.

l LHCb 7, 8 TeV W,Z rapidity distributions.

l BCDMS proton and deuteron DIS (MSHT use averaged data).
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Set as many theoretical procedural choices the same as possible.
Again, can differ between groups.

l s− s̄ = 0

l Perturbative charm only.

l Positive definite quark distributions (lack of constraints allow negative
fluctuations).

l Common values of

l No deuteron or nuclear corrections.

l Fixed branching ratio for charm hadrons→ muons.

l NNLO corrections for dimuon data.

Note this is for simplicity and these are not fully the defaults of any
group, or indeed, always recommended practice in a global fit.
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PDF comparison in reduced fits

Plots from J. Rojo.
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Plots from J. Rojo.
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CT18 changes

Plots from J. Rojo.
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Uncertainies

Plots from J. Rojo.
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NNPDF3.1 changes

Plots from J. Rojo.
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Uncertainties

Plots from J. Rojo.
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MSHT2020 changes
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Uncertainties

Noticable that only MSHT2020 see very definite overall increase in
uncertainties when using reduced set.
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PDF luminosity comparison

Good agreement in “main” luminosities. Plots from J. Rojo.
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Not so good in those that
depend on antiquarks.

Again differences seen
when flavour or quark-
antiquark separtion vital.

Plots from J. Rojo.
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Theory comparisons

Also compare quality of fit obtained to “identical” data by each group.

Table from T. Hobbs.
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Do the same when using the same PDFs (PDF4LHC15) as input.

Table from T. Hobbs.

In order to investigate differences will look in detail at theoretical
predictions from each group with same input PDFs.

Some differences expected from e.g. choice of heavy flavour scheme.
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Benchmarking with Toy data sets for purposes of Correlations

Suggested a shorter subset of data which should provide reasonable
constraints.

l HERA I + II inclusive cross sections from DIS.

l E866 fixed target Drell-Yan pd/pp data.

l CDF Z rapidity distribution.

l ATLAS W,Z 7 TeV rapidity distributions.

l D0 1.96 TeV W asymmetry.

l CMS 7 TeV inclusive jet data.

Significant, but not complete overlap with base set considered above.
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Have been generated in xFitter input format.

“checked that the covariance matrices computed from the systematic
uncertainties reported in the paper are well reproduced if they are
recomputed from the toys”
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Example for the HERA inclusive data.
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Example for the ATLAS W data.
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Example for the E866 Drell Yanratio data.
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Slight differences to data sets within PDF4LHC exercise.

Discover some data sets treated a little differently by different groups,
e.g. different versions of data (CDF rapidity, CMS jets).

Not necessarily a problem - PDF4LHC study initially concentrating on
data common to all groups – not necessarily limited selection giving
best constraints. However, overlap clearly not perfect.
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