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* Proton — antiproton interactions
 World' highest center of mass energy \/; =1.96TeV
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D@ Run II Detector Overview w

* Tracking system:
* Silicon microstrip tracker
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# W and Z Decay Modes and Cross Section Measurements w

ut (e’ )

W (E-! )

e Cross section: * Reasons for choosing lepton final states:
* Clean and well known signals
= N-N...., * Comparison of the experiment with the
=AjLat Standard Model predictions
e N - number of selected events, that * Can be used to cross check the luminosity
passed all cuts measurements
e N - number of background events * Experimental uncertainties:

backg . .
* Luminosity ~ 6 %

* Parton distribution functions (PDF)
~1.5 %

* Others (Iepton identification, Z
statistics, ...) ~1%

* ¢[A — efficiencies X acceptance for
the specific process

° f Ldt - data sample integrated
luminosity
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# Central Tracker Efficiency

* Use Z —» UW*U™ events to study muon detection

efficiencies
* Select di-muon events with only one of the muons “CONTROL - 1"
required to have central tracker track match: \

e “Control muon”: isolated high P_(>30GeV) muon H /I central track

|.H{.,- ’.’h\“\\ pT:" 20 GE’U

isolated” %o

with central track match
* “Test muon”: reconstructed in muon detectors high

: o pe e i track ??
P _°<(>15GeV) muon with (“efficient”) or w/o -'
: .. “TEST - "
(“inefficient”) central track match \ :
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# Muon Identification Efficiency

* Trigger on and select di-muon events requiring one
of the muons to fire the trigger and to be
reconstructed in the muon detectors:

 “Control muon”: isolated high P_(>30GeV) \ “CONTROL - u”
muon that fired single muon trigger and has offineand e
trigger p ()™, central track .
central tracker and muon detectors track match ot W\ Pr> 30 GeV
e “Test muon”: high P (>20GeV) i1solated central
tracker track. If it has matching muon track and ", central track
C ) . ) ) .. e > 20 GeV X
satisfies muon identification requirements it is Rl
called “efficient” solated  offline u ??
D& Run Il Preliminary “TEST - p”
T
G - \
a4 e \ Jo
m :_ | . . . . . .
t % -ﬁ * Muon identification efficiency:
E 501~ — 1 found
w - » Nou found . B
wf * + €n=N ciend N1y =0-939=0.002
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# Muon Trigger Efficiency w

* For the trigger efficiency measurements events passing all selection criteria except different
trigger requirements are used
e “Control muon” isolated high P_(>30GeV) muon that fired single muon trigger and has

central tracker and muon detectors track match
* “Test muon” must pass identification and trigger requirements
3 trigger levels at D@:
* Level 1 trigger — requires hits in muon detectors
* Level 2 trigger — preliminary track fit using muon detectors
* Level 3 trigger — final track fit matching muon detectors track and central tracker track

Erll:rieI; = 0| [Enes 1505
~ 180 Mean 9261 [ | Mean 92.21
[4}] - RMS 16.08 RMS 12.86
&) 15{_‘,:— H Underflow 0| |Underflow 0
S J overion 2] [Gwefew 21 e Muon detection efficiencies summary table
7] -
£ 120F }
G o0 P m — Liscintired Efficiency of 3
= + Liscint didn't fi .
"t J o e Muon Tracking 0.950+0.002
60—
i V | Muon ID 0.939+0.002
o _|++ LPH Trigger 0.458+0.003
% 40 E:.'! = 80 100 'If:‘f.'I+ 140 15\:" 180 200
M. [GeV]
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# Electron Detection Efficiencies

e Use Z — e*e” events to measure electron detection efficiencies
e Efficiencies:

* Trigger Tag
* EM cluster identification o

. rigger /" isolated...-----
* Track matching EMcluster ¥ ).~

Track match / =

* Efficiencies are measured using a “tag-probe” method:

e The tag-"tight electron”-(a) high P_(>25GeV) isolated
electron that passes shower shape requirements, has large EM T
Fraction(>0.9) and (b) a track matched to the calorimeter
cluster, fires single EM triggers

* The probe-"loose electron” (Tag (a) properties)

Trigger?
EM cluster?
Track match?

* Apply cut related to the efficiency under study to the probe electron; the event is “efficient”
if the probe passes cuts

* Electron detection efficiencies summary table:

Efficiency of ¢, central calorimeter ¢, end calorimeters

Trigger 0.980+0.004 0.939+0.010
EM cluster ID 0.907+0.003 0.870+0.006
Track Matching 0.774+0.004 0.721+0.008
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# Z — p*u”: Events Selection and Cross Section Bk

* Data sample: 148pb™!

D7 Bun Il Preliminary

} B LH
81200:_ ni<2.0 b Y * Requirements: 2 isolated opposite charged
©4000[ 148 pb-! muons with P.>15 GeV, firing single or di-
w o[ T g sing
'ﬁ — e Data muon trigger, M >40GeV
= =
t B — Monte Carlo
e * g[A ~23%
- — Background
400~
B * Backgrounds ~1 % (QCD, Z - 11...)
200
* Main systematic uncertainties: efficiencies

- R E T R T TR T ~1% ,Drell Yan correction ~1.5%, PDF ~1.5 %
M, [GeV]

= N 'Nhackg
E~A~;L'dt

After all selection cuts 14352 candidates are observed

0(Z - p*u-)=291.3 + 3.0(stat) + 6.9(sys) + 18.9 (lumi) pb
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# W - pv: Events Selection and Cross Section w

> 3500 _DO Run 2 Preliminary 7 mumu
8 - — Wtaunu
o 3000 Z tautau
8 — QCD bkg
S 25001 — Bkg + Signal
> - + Dat
W 2000 —

1500 In1<2.0

1000 96 pb*!

500

Obl ) b
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e Data sample: 96pb’!

e Requirements: isolated muon with P> 20

GeV, firing single muon trigger, event
E’T>20G6V, UV transverse mass M, >40GeV

* glA ~20%

* Main backgrounds: QCD ~1%, W - 1V and
Z - UU ~6%

* Main systematic uncertainties: PDF ~1.5%,
efficiencies ~1.5%

After all selection cuts 62285 candidates are observed

o(Wo pv) =2989 = 15(stat) + 81(sys) £ 194 (lumi) pb
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# Z - e*e: Events Selection and Cross Section B

s

—e— Data
@ —pmessoc] @ Data sample: 177pb!
5 450 - 0CD bky
i In<1.05 PoRunllPreliminary| o Requirements: 2 electrons with E, > 25 GeV,
400

177 pb-!

320 trigger

300
e 70GeV<M_<110GeV

250

200 e clA ~19%

150 * Main background: QCD ~2%, W - 1v ~1%

100
* Main systematic uncertainties: PDF ~1.5%,

i electron identification ~2%

||||| ||I|_|_|III

?)D 60 70 80 90 100 110 120 130
invariant mass{GeV)

After all selection cuts 4712 candidates are observed

0(Z - e*e”) =264.9 £ 3.9(stat) £ 9.9(sys) £ 17.2 (lumi) pb

one of electron candidates must fire single EM
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W - ev: Events Selection and Cross Section B /
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* Data sample: 177pb™!

e Requirements: electron with E.> 25GeV
(central) or E;>20GeV (forward) firing trigger

with calorimeter EM objects requirement; event
K. >25GeV

* e[A~22%

* Main background: QCD ~2%, W - TV and
Z —-ee~2%

* Main systematic uncertainties: PDF ~1.0%,
electron identification ~1.5%

After all selection cuts 116569 candidates are observed

o (W ev) = 2865 + 8.3(stat) + 63(sys) = 186 (lumi) pb
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# Z - 1'1: Events Selection and Cross Section w
10"
e 7 - TT events selection: one T decays into L {d) DO
isolated muon with P_>12GeV back to back with: - — OS5 Dala
' —— hackground
1. T “mlike”: one track + calorimeter cluster —bkg + signal

(no EM subclusters)

2. T “plike”: one track + calorimeter cluster
+ EM subclusters

Events / 0.05
=

3. 2 or 3 tracks consistent with tau mass and a

calorimeter cluster poy gl s ooy s 5P vng
0 0.2 0.4 0.6 0.8 1

— NN output
G2sofl DD Run Il Preliminary
o * T types are identified using Neural Networks
Sonn —— Data
% +H Ztt MC * Single input layer with 8 variables, single
%1 >0 ++ hidden layer and single output
NN>0.8
100 ++++ * Use 8 various calorimeter and tracking
50 * . parameters to identify T decay
YL,
0 e ‘-'M-. * Train NN on Z - 11 MC (signal) and jet+
20 30 40 50 60 70
bt [GeV] (background)
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L Z - 1'17: Events Selection and Cross Section B x
> 180 . e Data sample: 226pb-!
315{] D& Run 1l Preliminary
o140 * * Requirements: isolated muon with
% 120 1+|+ |+ - Data P >12GeV and tau candidate
L]
— L MC

o' T er « eA~1.5%
> 80 ! +L

60 T T e Main background: QCD ~ 49%,

40 I I W-»UVandZ—>|J.|J~6%

20 +#+‘+ e Mai . e

ey ain systematic uncertainties: trigger
Op w* e i ~3.5 %, QCD background ~3.5%
1 1 1
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After all selection cuts 2008 candidates are observed

0(Z - t*17) =237 £ 15(stat) £ 18(sys) £ 15 (lumi) pb
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# W/Z Cross Section Summary Plots w

CDF and DY Run Il Preliminary CDF and DY Run Il Preliminary
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® Within errors both W and Z cross sections are in agreement with Standard Model
predictions: C.R. Hamberg, W.L van Neerven and T. Matsuura, Nucl. Phys. B359, 343 (1991)
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# Conclusions

* D@ Run II W/Z cross sections summary table:

Decay mode Integrated luminosity, pb™

7 Uy 148
ALY 96
Z- e'e 177
W ev 177
Z- T 226

* W/Z to electrons, muons and tau cross
sections obtained are in agreement with
Standard Model predictions

* Data currently used in analysis: till
April 2004

* Expecting from 4fb! to 8fb! integrated
luminosity by 2009

Luminosity (fb")
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2865 + 8.3(stat)
237 + 15(stat)

Cross section, pb

291.3 + 3.0(stat) £ 6.9(sys) + 18.9 (lumi)
2989 + 15(stat) = 81(sys) + 194 (lumi)

264.9 + 3.9(stat) £ 9.9(sys) + 17.2 (lumi)

76(sys) £ 186 (lumi)

18(sys) £ 15 (lumi)
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