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W and Z Production

W/Z bosons are produced abundantly
from the Drell-Yan process.

This process has contributed to the pr
ecise measurement of the standard
model parameters.

Higher order QCD corrections can be
tested with the W/Z production cross
sections.

The rapidity distribution of W/Z cross
sections can be used to determine th
e parton distribution functions (PDF)
of the proton.
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ds(PP -~ W™ /Z X)/dY

Rapidity distribution of cross sections - do/dY
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* Accessible range: |V|<4.3at7 TeV — x~2x10™
Y|=5at14 TeV — x~4x107
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do(PP ~ W' X)/dY

Sea quark contributions to do/dY
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do(PP ~ ZX)/dY

« Sea-sea contributions to W* and W- are the same.
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« Sea-sea contribution dominates at the central rapidity region, while the
valence-sea interaction contributes more to the forward/backward
regions.

* As energy increases, the relative contribution of sea-sea interaction
becomes more important.

e.g.) W+:75% at 7 TeV -> 86% at 14 TeV




W Charge Asymmetry, A(Y)
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 The sea-sea contributions to W+ and W- are the same.

« Small CKM matrix elements except V :
— (Vyg)? =~ 0.95, (V,)? =~0.05, (V,,)? ~ 10°

=>» The W charge asymmetry is the approximate result of the
difference in the u and d distributions.



W Charge Asymmetry, A(Y)
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W Charge Asymmetry
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There is about 20% difference between CTEQ6.6 and MSTW2008.

A(Y) becomes smaller at higher energy due to small difference
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between u and d distributions at lower x.




Charm Quark Distributions
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B(Y)=



do(PP » W' X)/dY

— — — —_
B [=)}
LI |

S N A O X O N
LI AL L DL |

Charm-quark contributions to do/dY
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The shaded area indicates the charm contributions.

Like the sea contribution case, the charm contribution increases with
the collision energy.

At Y=0, (27%, 29%, 6%) for (W+, W-, Z) at 7 TeV
(34%, 36%, 8%) at 14 TeV.



B (Y)
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c(x)

i (u(x)+d(x))/2

The value of € for both CTEQ6.6 and MSTW2008 PDF is between
0.5-0.75.



B ()

The quantity € is about 0.7 for CTEQ6.6, and 0.6 for MSTW2008.
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Summary

« At the level of LHC energy, the sea quark interactions are
considerable. It is essential to explore the parton distributions
at the LHC for better prediction of measurable cross sections.

« The charge asymmetry is almost independent from the sea
quark contributions. Therefore, it is optimal to investigate the
u(x) and d(x) distributions.

* The charm quark distributions can be determined by B(Y) and
B(¢) measured or translated from the measurement of W/Z
rapidity distributions using ¢= 2c(x)/(u(x)+d(x))



