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W analysis
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Boson Level

Lepton Level
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from J.Stirling
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Z analysis
No evidence for charge bias or pt,Φ, or η dependence

data

mc

W=98.2  0.5%

Z=96.5 0.7%



Ronan McNulty, Workshop on Heavy Particles at the LHC, Pauli Centre, ETH, Zurich, 05.01.2011 6

Z analysis
W+=73  3%

W-= 78  3%

Z = 83  3%

Flat with pt. Lower efficiency η<3. Lower efficency in VELO overlap.

Apply event-by-event weighting for Z analysis

(For W analysis, tighter tracking requirements lower the efficiency.

Requiring TT: ε= 0.66,0.75,0.90 for η<2.5, 2.5<η<3, η>3.

The different W+/W- pseudorapidity distributions lead to efficiency

charge asymmetry)
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Z analysis W =72  1%

Z =86  1%

Consider flat in pt,Φ,η

(scaling of uncertainties

for good flat fit gives

systematic)
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Z analysis

But there are also Global Event Cuts in the Trigger
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W =72  1%

Z =86  1%

GEC: 901%
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How can W,Z constrain PDFs?

From global fits, PDFs described by a set of orthogonal eigenvectors, 
which have a ‘central’ value e0, and ‘uncertainties’ ei.

is the value of the differential cross-section 
obtained using the central value.

1
is the value of the differential cross-section 
obtained moving one unit along eigenvector 1

is the change in the differential cross-section 
when I move one unit along eigenvector 1

is the change in the 
differential cross-section 
when I move 0.5 along e.v. 
1 and 0.3 along e.v. 3
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How can W,Z constrain PDFs?

From global fits, PDFs described by a set of orthogonal eigenvectors, 
which have a ‘central’ value e0, and ‘uncertainties’ ei.

(where δi is #sigmas along ei)

Current knowledge of PDFs mapped out by sampling δi from unit 
multinomial distribution. 

Perform pseudo-experiments, generating LHC data and fitting for 
δi, to see how eigenvector knowledge improves.

Effect on MSTW08, CTEQ6.5, ALEKHIN2002, NNPDF2.0 studied.
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AFB in muon channel at LHC is 
about 5 times larger than at LEP.
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Z->ee                                                  Z->tautau
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