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# Performance of the Tevatron/CDF.

# W & Z Cross Section M easurements.
# Dréll- Yan Physics.

# Taus.

# "R" and the Width of the W.

# Di- boson Production.

x M, and G, Combined Results.

# Conclusons.

CDF Run 2 Detector :

- |_argely new detector.

-=New trigger system : displaced tracks, taus, etc.

- Data handling : » 0.5 PetaBytes/year processed
and analysed.

improved muon
cover age

new plug

new central
tracker

8- layer, 750k channel
S Vertex Detector

calorimeters
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Tevatron Performance 2/19
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| Tevatron Delivered '

CDF RUN2 LUMINOSITY
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#Accelerator performance in 2004 is excellent.
"Design goals' surpassed.

#Peak luminosity 6.1° 10*cm %s* (5" Feb ' 04)
7#CDF takes data with efficiency > 85%.

#Beam conditions good : silicon istypically
integrated for the entire store.

CDF now collects ~ 1pb ‘/day :

Process Events/Week
tt 50
Woev, 18,000
Pyt 1700
WW 90
Wy—evy (high-pry) 130
gg—H (My=115GeV) 6




s~ BR(W® In)

3/19

control of backgrounds CDF Run Il Preliminary, 72pb
Transverse Mass "© 90001 Entries 21599 |
> 3000 > « DATA .
> [ CDF Run I G000 O Sum Fﬂ
O L Preliminary « Data . = W—puv MC 4
N2s00-, _ A " 38628 W — e v Candidates Missing Transverse Energy @1800| OJ Z-puMC .
-| L=72pb . S F = [J W—tv MC
ﬂ : - SIQnaI Mc + Bkgs <) 8000__ o COF Runll * Data d>"1600' D QCD
q:, " Mar 2002 - » Signal MC g c Preliminary 38628 W — e v Candidates ] Cosmic
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i T - M 2- . 0
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s BR(W® en) = 2.64+0.01 +0.09 _+0.16 b
( ) STAT SYST LUM p
s BR(W® mm) = 2.64 + 0.02 +0.12 _+0.16 b
( ) STAT SYST LUM p

Backgrounds (QCD, W® tn, Z, cosmics) : 6% (e), 11% (m).
Important systematics : PDF's, Energy Scales, Material Description
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CDF Run Il Preliminary, 72pb .
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Very low backgrounds (QCD, Z® tt, cosmics) : < 1%
Important systematics : PDF's, Material Descriptions
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s BR(Z® ee) = 267.0+6.3_, +152__ +16.0

s” BR(Z® mm) = 246+6_ _+12

SYST

+15 ,, Pb

LUM p

b

2
Mw, GeV/c

»

Extended measurements
of S(W) & s(Z) are
well advanced
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coséQO0)Ba (coséP0)
coséQO0)Aa (coséPO)

a»

FB

a»

4

7 Production properties : eventualy feed
Into precision measurements (M, )

# |h®<3.0 : using full detector coverage
» extract quark, lepton couplings & sin®J W
r senditive to new physics

il J

il
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Forward
gectrons:
1.2<h|<25

Caorimeter
seeded Si
tracking

=
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Trigoers:

(1) t® hadrons + missing- E_ (2) di-t  (3) lepton + track

Reconstruction :

# Count tracksin t- cone (10°) and require no tracks in isolation cone (30°)

#* Reconstruct p° candidates in shower max detector
# Require combined mass to be < 1.8 GeV

# t® hadrons
= |h|<1.0
- ET>25 GeV «*

4 MissiNg- E_>25 GeV

s BR(W® tn) = 2.62
+007_,_+021 | <=
+0.16_,, pb

Backgrounds : ~ 25%
Systematics: t ID, bkgnd, PDF' s & e- scales
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Comparison with electron channel
(taking careto cancel as many =S
systematics as possible) provides a
test of lepton universaity

First look at Z® tt : ’

7 These measurements are providing a
benchmark for analysis of events containing t

= leptons.

#Very exciting to apply techniques to exotics
searches, especially Higgs and SUSY.
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\

NNLO (MRST)

R=

a,DBR(W} V)

A A B
a_DBR(Z} 1*1°)

= 10.54 G 0.18(stat.) G 0.33(syst.)

#e, mcombined

7ecorrelated systematics fully
taken into account




A Cross- Section Ratios —_—

a,DBR(W} 1Y)

R=
DBR(Z} 1"1°)

Z

_aw] & (Aw 1Y)
é_ZJAE(Z} M8 A,

v v

(SM . 3.361 + 0.024> (SM . 2264+ 0.3 |v|ev>
\4

A, (indirect) = 2.146 G 0.078 GeV | =
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q J |
ISR
W
q n
q 9
WW(¢g
W
A n
q I
g
FSR
W
q n
v

"cluster transverse mass"
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# First select W® In events: o s(Wg = BR(W® In)= 17.2
- Electrons: E >25 GeV; missing- E >25 GeV +22  +20
- Muons: E >20 GeV; missing- E >20 GeV N STAT SvST
+1.1 ., pb

# Then look for additiona photons:

- E_(photon) > 7 GeV
- Lh9s< 1.1 # For E_(photon) >7 GeV and DR(l,g) > 0.7 :

- DR(l,g) > 0.7 s(Wg ~ BR(W® In) (Theory) =18.6 £ 1.3 pb

P

datawel
described over
all photon E's

and separations

e
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s(Zg  BR(EZ®I) = 58
+0.8
STA

T

+0.3

+04 . pb

SYST

# Now V+g cross- sections well established, we are :
- extending acceptance
- Optimising sengitivity to anomalous couplings
and new physics

# For E_(photon) > 7 GeV and DR(l,g) > 0.7 :
s(Zg ~ BR(Z® I'l") (Theory) =5.3+ 0.4 pb

- testing the Standard Model in ways unique to
the Tevatron (e.g. observing the radiation

amplitude zero in W+g production).
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q W q o W g

Z°9 2
q W q W g

# Two isolated E >20 GeV leptons (e or ) .

# Missing- E_> 25 GeV.

7 Remove events consistent with Z decay.

# Remove top background by requiring no
additional jets.

# Remove fakes by requiring opposite sign.

a (WW)= 5122% (stat) G 1.3 (syst) G 0.3 (lum) pb

""B3.6

a (WW)(theory)= 13.25G 0.25 pb
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"";—tl

= emchannel haslittle Standard Model background
= Signal/Background » 4




OCL Run | : Combined W Mass & Width
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&

DO + CDF "Indirect" Average: J

AT = 2,141 G 0.057 GeV — _
Combined Fit Very Consistent :

A m " = 80.452 G 0.059 GeV
DO + CDF Combined Average .

AT = 2135 G 0.050 GeV

AT = 2,102 G 0.106 GeV
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CDF alonewith 2 fb'?!
e DMW » 40 MeV

2+ DM o> 3 GeV

= Smilar to al current
direct measurement data
combined.

# With aHiggs discovery at
Tevatron or LHC, these
measurements will provide a
powerful consistency test of
the Standard Moddl.

# Could providefirst evidence
of what lies beyond the SM.

# Will beimproved at LHC, but
not quickly or easly.
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Conclusions Lee

# Tevatron and CDF are running very well.

# We have measured the cross sections for many
electroweak processesin Run Il, some with high
precision.

7 These measurements have set the standard for
various techniques that will be applied across
CDF, especially in the search for physics
beyond the Standard Modd :

- |epton ID (especially taus)
- understanding of detector
- understanding of backgrounds

# Many electroweak measurements (esp. di- boson
production) will soon become precise
measurements, and are being optimised for :

- anomal ous coupling extraction

- sengitivity to new physics contributions
# Work iswell under way on Run 11

measurementsof M, G , asymmetries,

couplings, ...




