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- W and Z cross-sections

- Di-boson cross-sections
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Tevatron Peak Luminosity
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Run |l Integrated Luminosity 19 April 2002 - 14 May 2005

1.2
1.1
1.0

e

0.87

0.9 \ =i

0.8 A~ .72
g /e
2 /' /
U 0.6 _.f/
E 71T
& 05 / _,/'j
3 //_
04 /
0.3 i~
P ,/ — Delivered
- _,_// ~ — Recorded
o1 f_'_f‘./ Run I about 0.12 pb™!

L
0.0 —éf/ﬂ/ ‘ ‘

Apr-02  Jul-02 Oc¢t02 Jan-03 Apr-03 Jul-03 Oct-03 Jan-04 Apr04 Jul-04 Oct-04 Jan-05 Apr-05 Jul-05 Oct-05




1_|r'-"\
=
o
=
[ ¥
Q
-
E
—
=
3
3
E
[T

Integrated luminosity at end of each FY

Fiscal
Year

Design

(o)

Base

(fo™)

FYO3
FY04
FYO05
FYO06
FYQ7
FYO8
FYQ09

0.33
0.64
Lid
2.
4.4
0.4
8.5

0.33

0.93
1.4
2.2
33
4.4

05610.8 deliveredD

esign Projection

Base Projection

9/29/03

0/29/04

0/30/05 10/1/06
Start of Fiscal Year

10/2/07

10/2/08

10/3/09




Tracking Detector Solenoid Magnet

Muon Scintillators

Muon Chambers

i L

Shielding

a8
| |
31 I
ol
I

system

Electronics




Tracking Detector Solenoid Magnet

i n=0 Retained from Run I:
|

hMuon Scintillators
K : ZL.Ar calorimeter

Mﬂﬂdﬂ ?“ﬂmbﬁ“'ﬁ / Central muon detector
Muon Toroid

*"" New for Run II:
Shielding " =
— Magnetic Tracker
_ 2 Tesla Solenoid
Calorimeter .
Silicon Microvertex Tracker (SMT)
3 layer /i' ' Central Fiber Tracker (CFT)
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Production of W and Z Bosons

Calibration of detector
with standard process

dominant W/Z production process

Measure luminosity with
small experimental and
theoretical uncertainty

Constrain parton densities

Perform precision measurement
of electroweak parameters Run II: expect >10° Z decays
(e.g. W mass and width, and >10°W decays
gauge couplings..) into e,
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Analysis Method

Ncandidates _ Nbackground
o X Br =

e x Ace X |.£
- Look for high p_ e or y, often with a track match

-~ Backgrounds:

~ Larger and/or QCD background, such as multijet or
W+jet, estimated from data using 'Matrix Methods'

-~ Smaller and/or EW background, such as tt or
diboson, estimated from MC

- Measure efficiencies from data

- Determine acceptance from PYTHIA MC and
(parametrized) detector simulation



Trigger, Muon Identification, Isolation, Tracking -
all these efficiencies are determiend from data using
tag and probe method:
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Tracking efficiency:
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or WL
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Important for other analyses
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| Transverse Mass - W Candidate |
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CDF and DO Runll Preliminary

Luminosity uncertainty
(about 6-7 %) is dominant

For comparison: luminosity
o o EDO(e) © DJ(u)
uncertainty at LEP is less than 1% aDots O COFG)

[ICDF(e) A CDF(7)
EDO(e) @ DO(W)
COCDF(e) O CDF(u)

The integrated luminosity is Lol b )
determined using total inelastic Center of Mass Energy (TeV)

p-pbar cross-section

Ratios of cross-sections are not
affected (-> partial widths)

mDG(e) ©DG(W)
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ACDF()

mDG(e) ©DG(W)
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dY

Z/y Rapidity
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*NNLO Curve from Anastasiou, et. al., 2004
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Direct Measurement of the
Total W Width

Events / 2 GeV
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DO Run Il Preliminary
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—MC+Background
Background

Main Systematic Uncertainties:

* Hadronic response & resolution ~64 MeV
* Underlying event ~47 MeV
* EM resolution ~30 MeV

Stercdard Model

D@ Preliminary:
FW: 2.011 £0.93 (stat) = 0.107 (sys)

@ Preliminary Result
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® CDF Run | (e+)
— Hadron Collider Avg
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— & Preliminary World Avg
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WW Production

W~ q

Triple-gauge
Coupling Vertex

Background for Higgs and Main Backgrounds:

NP searches W+jly, dijet
Di-lepton analysis in the Drell-Yan
channels ee, L1, eLl top pairs

Sensitive to WWZ /WWy WZ,77



WW Event Selection

Good Agreement between data and signal+background MC

(Plots show data, MC after all cuts except E )
d) uu channel DO
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ee e
Je (pb™h 252 224 235
Efficiency(%) 8.71£0.13 6.22£0.15 154 +£0.2
Expected Background  2.30+0.21 1.95£0.41 3.81£0.17

Expected WW 3.42+0.05 2.10+0.05 11.1 £0.1
# Candidates 6 4 15

o(pp—~>W*W") = 13.8" (stat)" 3(sys)£0.9(lum) pb

-0.9

SM* 12.0-13.5 pb




Diboson Analyses: Wy WW WZ Zy

Testfor ACviaL _:
Lywy / 8wwy =|8v (W;VW#VV — W;VVWW)
e WiIw, ver + Aﬂ/“[‘; VARV
7%
Where V=27, In SM: g' =k =1 Determine from data:

8
I _ol 1. . _
A =0 Ag =g -1; kv, AKV—KV—I



Coupling Limits WZ Production:

3 events observed

Zy Production 0.71 BG events expected
channel Observed Expected (SM) BG |2 (pb™) | D@ Run II
eey 138 95.3+4.9 23.6+23 320 g A=LOIe

Ly 152 126.0+7.8  224+30 290

WWZ Anomalous
Coupling Limits

Z1.7y Coupling Limits



Top Quark Production and Decay

tt Decay Channels

all jets  44%

t+jets 15%

u+jets 15%




Top candidate: muon + jets with two b tags

Bdecay _

i K-”

=" Primary vertex

b-jet

Primary vertex =

il decay




Preliminary Run II Top Pair Cross-sections:
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Preliminary Run II Top Pair Cross-sections:

Y
N

o(pp — tt) (pb)
>

Dilepton: Combin

III|III|IIIF‘

Cacciari et al. JHEP 0404:068 (2004) m=175 GeVic?
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Top Mass (D@ Run I)

Probability density using LO matrix element and detector response:

P(x’mT> ( de' (y, mT)dQ1dQ2f(Q1)f(Q2)W(X’)’)
o mT Pt N————v——"" Transfer function
Phase space x LO ME PDFs (resolution)

Mass of the Top Quark
Measurement M

top [GeV/c”]
167.4+t11.4

180 185 190 195
Top quark mass (GeV/c?) >
%~ / dof
178.0+ 4.3

single most precise measurement
increases m by 21 GeV



Top Mass (CDF Run II)

CDF Run Il Preliminary
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= 173.5+£3.7(stat+JES)+1.7(syst) GeV

single most precise Run II measurement



Summary

Many Run II results with L=150-250 pb™
(about twice Run I luminosity)

High statistics & high precision measurements
of W and Z cross-sections

Other results: Di-bosons, top cross-section &
mass

Thanks to Terrence Tool for some of the transparencies



Workshop Tasks ?

Better understanding of modelling
uncertainties & prescriptions for their
determination (pdf, MC based acceptance..)

Systematic comparison of Tevatron results
with state of the art generators and
calculations



