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TeVatron for Run Il

New 120 GeV Main Injector
36x36 bunches (396 ns) Collider Run Il Peak Luminosity
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Detectors D@ analysis here used: 42-200 pb-!
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W/Z Measurements at TeVatron

Precise EWW measurements - one of the main physics goal at TeVatron
Cross sections
— Decays to e,u,t = lepton universality
— Ratio of W/Z cross sections * BR = indirect W width This talk
— W width > CKM matrix elements like |V
W/Z Drell Yan
— Forward-backward asymmetry - sin?(8,,), quark couplings
— W charge asymmetry - PDF
—  Look for new resonances
Diboson production - WW/WZ/\Wy(y)/Zy (y)
—  Probe EW gauge structure (triple and quartic gauge couplings)
— New physics
Measure of Wm; and lepton P; - m,, and W width (direct measurement)

CS|

WI/Z/Diboson production are important backgrounds for top, Higgs and SUSY production
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W/Z Production and Event Topology

Use clean leptonic decays

Cross sections high/well known P 4
c x br~0.2-2.3

Systematics limited:

. luminosity ~ 6%

. PDF (CTEQS6 error sets) > ~1-2% P

. Letpon ID (~1-2%)

. Others (<1%)

i .
B W # energetic lepton +/éT /Z energetic opposite sign leptons
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Electron

Underlying event

Hadronic recoil
Hadronic recoil

U
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c X BR(Z = ee)

Two electrons, E; > 25 GeV

| Mass- Z Candidate |

@ :|n| <1.1 central only
— CDF: |n| <2.8 central + plug calo

Small backgrounds from QCD, Z -2 1t
DY correction for pure Z contribution

—=— Dat

350"
300F

2507
200§
150
100%
505

~177.3 pb-1
— 4625 evts

g:

— PMCS+QCD)
& QCD bkg

DO Run Il Preliminary

L]
0 60 70O 80

Pierre Pétroff
ICHEPO04 08/16-21/04

90 100 110 120 130
invariant mass{GeV)

CDF: =255.8 +3.9
DG : =264.9+3.9

stat

stat

o Z - ee DATA (4242)

O0Z—ee MC
CDF Run Il Preliminary

I Ldt=720pb"

+5.5
+9.8

Vaqr4

0 50 60 70 80 90,100 110 120 130
Mea(GeVIc)

+15.4 lum (pb)
+17.2 lum (pb)

syst
syst

IRE

!.EI \ UU\\N{.R



c X BR(Z =2 ypu)

Two opposite charged muons, p; > 15-20 GeV
— CDF:|n|<1.0,DQ|n|<1.8

— very small background : QCD(b-jets), Z->

2
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_CDF Run Il Preliminary, 7‘2pb'1
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o X BR(W = uv)

One muon, p; > 20 GeV, missing E; > 20 GeV
— DG :n|<1.6
— CDF:|n|<1.0

‘ CMUP Muon P; Spectrum for W Sample
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CDF/DZero Summary

Channel # events Pz);ol;y %1;21(1111(1;;1%' 8(;3& cov enr age
W->ev CDF 48.0K 94.0 72 23.1 2.8
DZero 117K 97.0 177.3 22.5 central
W->uv CDF 57K 90.5 193.5 9.6 central
DZero 8.3K 88.0 17 13.2 1.6
Z->ee CDF 42K 98.5 72 22.7 2.8
DZero 4.6K 98.0 177.3 10 central
Z~>uu CDF 3.6K 99.6 193.5 7.3 central
DZero 6.1K 98.9 148 30.0 1.8
Similar efficiencies and purities - Br — N - kag
— CDF: Includes forward electrons - A- IL At
— D@ : Includes forward muons

— Improved stat + combined results in the near future

Vaqr4
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Preliminary Ratio and Indirect W Width measurement

o, X BR(/ V)

R

CDF: R(e+p) = 10.92 +0.15 , £ 0.14 ., (with 72 pb-)
=10.82+0.16 _,_ * 0.28

DD : R(e)

CDF:

o, xBR((0)

syst

NNLO, PDG = o(pp 2W)/ o(pp = Z) = 3.368 +0.024
LEP 2> [(Z=> )/T(Z) = (3.366 £0.002)%
-> W width: I',,=2078.8 £41.4 Me
World average = 2118 142 Mev
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Z production in 1t

—> look for one hadronic decay and for other leptonic

CDF electron back to back with “seed” track(s) matched to a narrow cluster
DY muon back to back to:

type 1: one track+calo cluster no EM cluster

type 2: one track+calo cluster+EM cluster

type 3: 2 or 3 tracks ~ Mt and calo cluster
- 3 separate NN’s

72 pb-T
207 pb-!

CDF o(Z->11) = 242 48
DG o(Z->1t) =256 16,

6 _n

n like

(1

0’ like

Proof of principle that tt
resonances are seen at TeVatron
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T reconstruction is challenging! - new physics !

W= tv CDF Preliminary 72 pb-' 2345 evts purity 74%
— Use hadronic decays for ID (1 or 3 charged tracks + n%’s
— jets+ Wouv+W 2ev +2Z-o11

— Look for tracks in 10° cone pointing toward
a narrow calorimeter cluster + 30°isolation for tracks

— mn%reconstructed (in Shower Max)
— require combined mass of tracks and n%s < 1.8 GeV/c?

Physics with t
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Lepton universality

e-u universality tested with Ru/Re = g?u/g?e by CDF
gu/ge = 0.998 +0.004,, +0.011,

sta —

R combined e and n
c x Br (W=>lv) =2775 10, £33, , 167, pb

o X Br (Ziy*>1*I') = 254.9 #3.3,,, 4.6, #15.2,,, pb

g, /g
UA2 1991 —H— 1.02+ 0.06
> gr/ge = 0.99 £ 0.02,, +0.04, 5
CDF 1992 e 0.97+ 0.07
DO 1999 . 0.98+ 0.031
| LEP 2001 . 1.026+ 0.014
PDG 2002 (wi/o LEP) + 0.988+ 0.025
CDFII Preliminary 2003—-15— 0.99+ 0.04
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W/Z Cross Sections Summary

Current preliminary results consistent with SM

CDF and DO Runll Preliminary CDF and DO Runill Preliminary
35 T 350_—
- pp—>W+X > 1v+X -
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N o F
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25 | bl B
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1.7 175 18 185 19 195 2 2.05 1.7 175 18 18 19 195 2 2.05

Theoretical calculation NNLO from Hamberg, van Neerven and Matsuura
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Conclusion

* The TeVatron, CDF and DJ are running well
* Cross sections (W/Z) x Br (e/u/t)
* Ratio > W width
* Proof physics with t
* All results consistent with SM
* More statistics very soon (already on tape !)
* Publications on the way ..(CDF PRL submitted 72 pb-1)
* Help
- understanding the detectors and the background
- Use as a relative luminosity measurement with ~ 2% error in the future
* PDFs one the main contribution to the systematic errors (after lumi)
* Very soon precision measurement sensitive to new physics ?

* Combine CDF and D@ results ! (Tevatron Electroweak working group)
— Standardized error reporting
— Account for error correlation
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