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Motivation
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Motivation D&

2°C
%’g Electroweak precision measurements limited by theoretical inputs:
E%’ *  Parton Distribution Functions (PDFs) S
- Constrained by W charge asymmetries i1 this session.
* W boson transverse momentum
Constrained by Z boson p (or ¢*) Example: My,
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W Charge Asymmetry

W= -— W-
35000 f—
30000 unique to Tevatron
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10000 J : —m— e+ pseudo-rapidity
5000 E —&— e- pseudo-rapidity
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generated rapidity [y,, or 1]

* W Boson 1s mostly produced by valence quarks at Tevatron.
® u/anti-u quarks carry more momentum than d/anti-d quarks.
* W'/W-preferentially boosted in proton/anti-proton direction.
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W Charge Asymmetry
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proton and anti-proton. W or lepton rapidity

* W boson rapidity cannot be reconstructed directly at a hadron collider.
* Use lepton charge from W boson decay as observable.
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Lepton Charge Asymmetry  DEY
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W or lepton rapidity

angular momentum

R

1 left-handed right-handed H

W i

d
C \\t—\\‘t‘“de rest frame of W+

Tat

V-A nature of W boson decay will “invert”

the observed asymmetry for leptons relative to
W bosons.
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W Charge Asymmetry

22U
a0
]
25 e
C c . o 20<pT"‘<35GCV
—=  Experimental uncertainties smaller )
GV . . . g 03 §m_
— &  than theoretical uncertainties from PDFs £ F poreiminay P
E "L 25<pl <35Gev 2.0
< ga2f P;>25GeV "
Strong constraints on PDFs. 0151 :
ot
o.osi—
> 0.3F 8" of- e )
2 ¢ D@ Preliminary S L. . 005 2o VRSTOMNLO cential value
g 0.25— > 95 GeV = B LA I -,  CTEQesuncenainyband
> - Py ST 3 0% 62 04 06 08 1 12 14 16 18
< 0.2 — p‘; > 25 GeV o1 Pseudorapidity
0.15— .
= E. 0.4: gm_
- 2 .35 D@ Preliminary £, — :
0.1 g 0 = p)>35GeV Em_ I i’
- < UE pr>25Gev —d
0.051" "B ptt>35GeV oceemeee
- —— A, (L=491fb") muons 0‘::; ,,,,,
0t —— A, (L=0.751") electrons 0iE
= —— CTEQS6.6 central value o1
-0.05—~ = ===-: MRSTO04NLO central value 0.05- —— A (L=4910"
- CTEQS6.6 uncertainty band of T Al=07 ;frgl value
_0.10_| PR [N T T N T T N T T S T T AT T N T N S M N T M A _0.052_ _____ MRSTO-4NLO cen.tral value
0.2 04 0.6 0.8 1 1.2 14 1.6 1.8 5 o el i CTEQS6.6 uncertainty band
Pseudorapidity L 02 04 06 08 1 12 14 16 1.8
Pseudorapidity
Muon and electron results consistent
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1/ x do/dq_ (GeV/c)

7. Boson Kinematics

- Low pp(Z2) region important for
inclusive cross sections.
- Requires soft-gluon resummation
- Large effect due to small-x broadening (x<0.01)

DO, 0.98 fb™

ResBos with small-x effect
— ResBos without small-x effect
* DO data
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Systematical uncertainty 1s dominant
already at 1 fb™! due to experimental
resolution on Pr(Z).
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- Determined only from angles
(good resolution)

- Less correlated with lepton isolation
than p

COS (9;; = tanh (77

New variable ¢ :

(1) M. Vesterinen, T.R. Wyatt, NIM A 602, 432 (2009)
(2) A.Banfietall.,,EPJC 71,1600 (2011).
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Z Boson Kinematics DS

L=7.3 fb'! 970k Z boson events (ee, L)
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Z Boson Kinematics DS

L=7.3 fb'! 970k Z boson events (ee, L) PRL 106, 122001 (2011)
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EW Mixing Angles D5
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d cos 6 2
A, cos 3 1s a parity-violating asymmetry term due to y-Z and Z self-interference.
Measuring A, allows to extract sin® 9y, and sin? 0'°P
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EW Mixing Angles D5

dN
d cos 6

o< 1 4 cos® 0 + %Ao(l —3cos? ) + Ay cosf

A, cos 3 1s a parity-violating asymmetry term due to y-Z and Z self-interference.

Measuring A, allows to extract sin® 9y, and sin? 0'°P_;
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EW Mixing Angles D

g% Indirect determination of My,
58 CDF (2.1 fb'!) A, measurement
é% Prediction I dominated by statistical uncertainty.
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TeV+LEP2: direct M,,,
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' Forward-Backward Asymmetry.
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Summary D5

self-consistency of the Standard Model.
* Some precision EW measurements start to be theoretically limited.

* W/Z properties measurements:

— W charge asymmetry provides direct constraints on the valence
quark PDFs — unique to Tevatron.

— 7 boson pr (¢*) measurements improve modeling of vector boson
pr — method pioneered by D@.

— Novel method to extract weak mixing angle from Z decays (CDF).

* Several publications using full data sets in the pipeline.
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