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Weekly Integrated Luminosity (pb')
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Q and x at the Tevatron

The quarks carry a momentum
fraction x> of the (anti-) proton
which is described by the
structure functions f(x).

Rapidity

. 2 E — Pz
_ Ty
and x;; are related by x1 2 = —=e
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Q and x at the Tevatron

Berge et al, PRD 72 033015 (2005)
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The quarks carry a momentum
fraction x> of the (anti-) proton
which is described by the
structure functions f(x).

Rapidity 1 E+p
— 2] z
Y 2 N E—p,
and x;; are related by x1 9 = 2 _e*V
V'S

For W production at the Tevatron Q%?=Mw? and |y|< 3 (3.2) for electrons
measured at CDF (D@) this results in probing an x region of

0.002 < x < 0.8 (1)



Z pt Measurement
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Z pt Measurement
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Z pt Measurement
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Low pt region dominated by
soft gluon emission.
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Z pt Measurement
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Z pt Measurement
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Z pt Measurement
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“Z pt“ Novel Technique

New technique: project pr?
perpendicular to thrust axis of the
I*]= system

Reduce sensitivity to pr' and

; Hadronic Recoil detector systematics

S]%IISNY = exp [—gl — (2 In (%) — 133 ln(lOOa:la:Q) b2
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At the Tevatron the measurement of
ptZ or ar are only sensitive to ga.
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“Z pt“ Novel Technique

New technique: project pr?
perpendicular to thrust axis of the

I*]= system
____________________________ aL: Reduce sensitivity to pr' and
%\ ------------------ Hadronic Recoil dEtECtOr SySte matlcs
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Parton momentum fraction(x)

/ Rapidity
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y (Z boson rapidity)

CC: Central-Central electrons
CP: Central - Plug electrons
PP: Plug - Plug electrons

# of event/0.1

Systematics: Material modelling,
background, electron ID, Si tracking
eff, acceptance

Probe PDFs at low x and at very

la
M

rge X.
easure electrons in the very

forward direction is essential.
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NLO with NLO CTEQ6.1M PDF show
the best agreement with data.
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W Charge Asymmetry

dg+/dy —do~ /dy U quarks carry on average larger
Aly) = momentum than d quarks. The W+ is

do™ /dy + do~ /dy preferentially boosted along proton
d/u(x1) — d/u(xg) direction.

d/u(x1) +d/u(x) = PDFs
x0°
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Asymmetry

Lepton Charge Asymmetry

u(x)/d(x) over nominal u(x)/d(x)
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The V—A structure determines the
polarity of the W boson and the
decay into leptons.

Sea-quark contributions produce
the opposite W polarity!

CDF new technique
(PRD 77, 111301(R) (2008)

2 possible solutions for p.¥ from Mw
constraint: apply weights iteratively

w*(cosO*, y, gV, o)

V4 (}’1) Vg(yg)
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W Charge Asymmetry

Increased sensitivity to PDFs

Charge Asymmetry
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New measurement with 1fb=! of the Z
production cross section X branching ratio
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Hadronic T decays distinguish 3 types:
1 track, no EM sub-cluster
1 track, at least 1 EM sub-cluster
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Summary & Conclusions

Hadron colliders have by definition three important ingredients
to all of their physics:

» pQCD (at higher orders)
» npQCD
» Structure Functions

We depend on results of global fits as input
to understand our data.

W and Z production at the Tevatron is having enough
sensitivity to constrain PDFs and be used as
input to global fits.

Many thanks to S. Blessing, T. Bolton, L. Nodulman, T. Nunnemann,
A.Robson, H. Schellman, M.Verzocchi, J. Zhu



