Study of the W + ¢ process with the ATLAS experiment
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INTRODUCTION

The production of a W boson in association with a c-quark is a key process for probing the strange-quark content of the proton. Dominated

by strange—gluon scattering, its cross section provides direct sensitivity to the strange parton distribution function (PDF). Previous ATLAS |1]
and CMS [2| measurements were consistent with theoretical predictions, but showed tension with earlier measurements from the Tevatron.
Higher-statistics studies are required to improve the precision.
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hard scale of the W + ¢ production ~ 80 GeV, enhancing mass ef-

fects of O(m?). We investigated these power mass corrections in the
background W + ¢ + ¢ cross-section, important in the OS-SS sub-
traction, using a numerical approach. At m,. = 1.5 GeV they are of

FIT STRATEGY

2.6%, giving motivation to calculate them for the W + ¢ production at

. o . . . NLO.
The fit strategy consists in a simultaneous signal-background like-

linood fit. The goal is to estimate the signal shape and the back-

RESULTS

The goal of this analysis is to measure the differential and integral

ground normalizations. The fit is developed in two dimensions:

* The variable of interest for the analysis which is one of three rapi-

. . cross section for the production of W + ¢. After the signal is esti-
dities: the lepton from the W, the ¢ jet and the soft muon from the P ¢ 9

decay mated from the fit, additional corrections are applied in order to take
C .

into account for detector effects in a procedure called unfolding.

* The pseudo-continuous b-tagging variable (PCBT), which consists
In 5 bins corresponding to different b tagging efficiencies.

In this fit the PCBT variable is divided in 3 bins:

 Bin 0 corresponding to a b-tagging efficiency of [100%, 85%)]. This
region is enriched in W + [ events.

*Bin X corresponding to a b-tagging efficiency of [85%, 60%]. This
region is the most pure in signal.

*Bin 5 corresponding to a b-tagging efficiency of [60%,0%)]. This
region is enriched in W + b events.

Moreover it is interesting to measure the cross section divided into
W= and W~ events since they are sensitive to the s and s PDFs res-
pectively. It is also possible to reduce the systematics contributions
by taking a ratio of the W™ and W~ cross sections.

The analysis is in the revision stage before being published.
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collaboration.
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