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A measurement of the Z - > mmcr oss-section is made using an of pb-1

* Require 2 oppositely charged loose muons matched to central trackswith p; > 15 GeV

* Timing, distance of closest approach, and isolation cutsto remove background from:

- COSMICS

- bb decays into muons

New Solenoid, Tracking System

Si, SciFi Preshowers . — e * Candidate events must fire di-muon trigger

Pp beam (Berylium Pipe)

+ New Flectronics, Trigy DAQ * Muon candidates must be within geometrical acceptance of muon chambers:

-|h|< 1.8
- if |h| < 1.25, muon candidate must not bein f1 [4.25, 5.15]

» Coverage up to h=+2. Visual Light Photon Counter

* Threelayers: oneinsde (A), two

outside (B, C) of the toroid magnet Thisyields 6126 Z - > nmcandidates

Tracking, trigger and loose muon identification efficiencies measured as a function of

pseudorapidity h and azimuthal angle f . Results of these studies were put into PMCS
Monte Carlo to obtain an overall acceptance efficiency.

e Congstsof scintillatorsand drift
tubes

Phoon converson
tomography of the silicon

... and itsresponseto 0, 1, 2, 3 pe:
_ _ (Valuesgiven in plotsarejust averaged over h range. These valuesare not used in the
analysis).

bb: f = 0.006 + 0.003 i DO Run Il Preliminary

7 ->tt: f= 0005 + 0.001 L . Data

—Monte Carlo

Muon ID e=0.977 + 0.002 ++

DA detector providesunigue opportunitiesfor studying Electr oweak Physics

>
3 DO Run Il Preliminary 100 120 140
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Why do we care about W and Z Production Why do wereally care about W and Z Production ; S
* Test consistency of the SM couplings * Benchmarks our level of understanding of the experiment 'E Candidate events 3 _
* Constrain proton PDF’s Efficiencies, Backgrounds, Luminosity 'E ™ DO Run Il Preliminary
* Understand higher-order QCD corrections We usethese signalsto tune up triggers & algorithms W —— Monte Carlo g
* M,y constrains mass of Higgs * |f experimental and theoretical uncertaintiesare small, W & Z can be used to measure _ = + Data
| luminosity, normalize to other measurements, at least provides amonitor —Z 9511+ bb Lﬁ
* The study of W & Z production is preliminary to the grander goals of Run 11 —onie Laro
- W boson mass and other precison EWK measurements
- Top Quark Studies

- (W or Z) + Higgs

100

General features of W and Z production
s(ppP® W+ X ® /n+X)»2nb

p—‘f s(pp® Z+X ® (7+X)»02nb 2
q

5 . V;(Z) @\/g =1.8TeV | Expect ~10% more

at 1.96 TeV
A W= >m
0,
| W* %49%2® en_,)m_, or tn,
i ¥ o) 6350 _ A measurement of the W - > nn cross-section is made using an of 17.3pb1
o 4V a® g R |
i (Data sample used in this analysis was collected between September 02 and January ’03) 4
\ Z° %¥® e'e,mm ,ort’t-
And iProbod r#ﬁ_,'—'_‘—"—:j—i Proton
T R T Ligmenn 3, 399°® nA * Require an only one good quality muon matched to a central track with p; > 20 GeV
_ * Muon candidate must bein the fiducial acceptance defined as:
L o Y, 9¥i® qg e
ecoiling - |h| <1.6 ’
Hadrons
- if |h| < 1.1, muon candidate must not bein f1 [4.25, 5.15]
Run 168567 Event 18066723 Thu Feb 13 141916 2003 Run 178309 Event 4476957 Wed Aug 6 14:2344 2003 - . . _
ET scale: 1 Gev W didat ET scale: 4 GeV * Events must pass single high-p; muon trigger bb: f =0.058
- > MmN candigate - '
‘ I Z - > mm candidate * Missing E; must be above 20 GeV Z->nmm f=0.090
* | solation and timing cuts wer e applied to remove background from cosmics and bb W ->tn: f=0.036

D@ Run 2 Preliminary | D@ Run 2 Preliminary D@ Run 2 Preliminary
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QCD bkg substracted n P} = 20 GeV

) P > 20 GeV
P: > 20 GeV R QCD bkg substracted

QCD bkg substracted
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Backgrounds
Monthly Data Taking Efficiency

% BEY

W'’s are produced

Ws are producec 1l D@ and CDF Runll Preliminary Resultson W and Z cross-sections

Millions of W's
100k Z’'s

Efficiency

CDF and DO Runll Preliminary CDF and DO Runll Preliminary CDF and DO Runll Preliminary

Trigger, tracking, and
muon ID efficiencies
measured in data and Luminosity Run Il Integrated Luminosity
used as an input to MC, i)
which outputs overall
efficiency including
geometric and kinematic
cuts
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*DO(e) ® DO(L) +DO(e)  * DO() *DO(e)  ® DO(u)
ACDF(e) = CDF(y

+CDF(e) ® CDF(u) DO(e()e) o DO(M;“) +CDFe) - = DR

#D0(e)  © DO() ACDF(e) U CDF()

ACDF(e) O CDF(u) = UA1 + UA2 ACDF(e) 0O CDF(W)

34 pb " Delivered
from 7 June 2001

to 18 April 20032

Luminosity {pb )

% DO0(e) O DO(p)

175 18 185 19 195 2 2.05 1 Y7 175 18 18 19 195 2 205
Center of Mass Energy (TeV) Center of Mass Energy (TeV) Center of Mass Energy (TeV)




