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OW = v (e,1,T)
079 - 17 (e,w)

OR= o(W - Iv)/a(Z° - I*I) (e, W)
o extract (W)

Jo(W - w)/o(W - ev)
o extract g./g,
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Entries 38628

« DATA
[J Sum

| W—ev MC

Z—ee MC
O W—tv MC
O QcD

[] One isolated high p; central e
0 Z;>25 GeV

Events per 2GeV/t

0 Backgrounds ~ 6%
[1 dominated by QCD

0-BR(W - ev) = 2.6420.01,20.09,,5£0.16;,,;nb
NNLO @ Vs=1.96 TeV#: 2.69 + 0.10 nb

t Nucl. Phys. B359,343(1991)

Phys.Rev. Lett. 88,201801 (2002)
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[] Isolated high p; central p
0 E->20 GeV
[1 Z veto

[1 Cosmic veto

Entries 21589

or 3GeV/é
[ %) [\ %]
[ =] [ %]
o o
[-=] =]

W—pw MC

D

Events

0 Backgrounds ~ 11%
[1 dominated by Z - p*p:

100 120
M,, GeVic

0-BR(W — W) = 2.6420.02,,,+0.12_ +0.16;,,,,nb
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W — 1 v number of tracks, assaciated with the T candidate

[] One isolated (calo+track) central T 2345 everts
0 ¢.>25 GeV
[] e removal

[ Backgrounds ~ 26%
[J dominated by QCD & W - ev

7 8 9 10
number of tracks

0.BR(W - V) = 2.62+0.07,0.21 :+0.16,,,, b
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CDF Run |1 Preliminary
?jf 250
Opposite Sign (1830)

L]
rias ¢ Z > ee DATA
0Z—ee MC

[] Two isolated high p; central e

CDF Run Il Preliminary

j Ldt=720pb"

0 Backgrounds =~ 0.5%

100 120 214[I 160 180 200
M., (GeVic")

0BR(Z°-e'e) = 267 + 64, + 15+ 16, pb

NNLO @ Vs=1.96 TeV* 252+ 9 pb * Nucl. Phys. B359,343 (1991)

Phys.Rev. Lett. 88,201801 (2002)
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Entries 1631

« Data

[] One isolated high p; central p (o

[1 A second isolated high p; track:
+E,, <2 GeV & E, ;<6 GeV
[J Cosmic veto

Events per 1GeV/¢

0 Backgrounds ~ 0.5%

. i + P
70 75 80 85 00 95 100 105 110 115
M_ ., GeVic’

0:BR(Z0- ) = 246 + 64, + 12, + 15, pb
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[ Direct probe V,A [ Extract sin?6,,
[1 Constrains the properties of any hypothetical

heavy neutral gauge boson not in SM (e.g. Z°)
CoM frame

e

B

CDF Run Il Preliminary

CDF Run Il Preliminary

jL=72pb'1

o O O O
O N O 00 -

S & oo o
o BN
o|III|III|III|III|III|III|III|III|I

Ziv* >e'e"MC

band includes

Ziv* > e'e MC
band includes

several theoretical
calculations

Statistical

several theoretical
e calculations

Statistical
Total | | | | |Total |

200 300 75 80 8 90 95 100 105
M [GeV/c?] M [GeV/c?]

°_|III|III|III|III|III|I
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e electron « muon Theoretical . PDG PDG
Measure prediction sV  combined Exp

0.88+0.24¢1+0.47 s | \ \ | /
10.6920.271ac+0.334s v _ 0P W)W ~ ev) [(Z)

= 0(pp-2) Mz - ee)
2.29%0.06451+0.105ys
2.11+0.0544 iO-O7sys

R

R = 10.67 +0.15 NNLO(1.96 TeV) * [Nucl. Phys. B359,343 (1991)
Phys Rev. L ett. 88,201801.(2002) ]

M(W) : 2.118 + 0.042 GeV - [Phys. Rev. D66, 2002 (PDG fit)]
M(W): 2.067 + 0.021 GeV [Phys. Rev. D49, 2002]

BR(W - v) g,

BR(W -ev) =099+ 0.0455: £ 0.075ys [ —g-; = 0.99+0.02,,,+0.04

Sys
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[J Two high p; isolated p or e
with opposite charge

0 F>25 GeV
0 AQ(#,I/7)>20°
o Data | 1 | o | 1 | 2

[1 Z veto 2
[1 Jet veto to reject tt

(1]

fdt

in

=
F
g
=
w2

[ I.'|'

' 200
E (6=418GeV 5 1
P(M)=20.5 GeV/c?

. . o 0 60 80 100 120 140
Cross section to come with mor e statistics g (GeV)
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[1 Both W’s decay via W-Iv (I = e or u; 5%)
5 final state Iv v bb : dilepton

[1 One W decays via W-lv (I = e or u; 30%)
o final state Iv q bb : lepton+jets

0 Both W decays via W - qq (44%)
5 final state: qq qq bb: all hadronic

mee (1/81)
mmu-mu (1/81)
m tau-tau (1/81)
e-mu (2/81)
e-tau (2/81)
m mu-tau (2/81)
metjets (12/81)
mu+jets (12/81)
tau+jets (12/81)
mjets (36/81)
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(] Precision test of QCD O dilepton channel (Iv v bb)

[J Probe for physics 7 Good 5/B~7:1

beyond SM: 0 Low statistics
1 Non-SM production: o More difficult to measure

X tt M,op @Ccurately

OX - ll+jets+§; H
1 Non-SM decay: t—Xb 0 I+jets channel (Iv gqq bb)
o Lower S/B=1:6 for W+=> 3 jets
[1b-tagging improve S/B=3:1
o Higher statistics
o Essential for M

(2 b-tags jets)

top

i)
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[J Two high p; isolated p or e ] WW/WZ,
with opposite charge [1 Z- 11, Drell-Yan
0 AQ(E,1/7)>20° O fake lepton

[1 Z veto _
[] JZT>25 GeV - » b

0 Jets £.>10 GeV & |n|<2.0 ///// )
use =2 jets for oz \/ T2 A
41~

/‘. p

=%

2> /
7/ .

1 pp
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Tracking view

* muon
* electron
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M
3
o
S
JM

vertex o>

Secondary
o,,~14.6

X

L

G
bk
L

69 GeV/c
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* electron

* photon

pr(Ky) =57 GeV/c?
pr(K1,) = 53 GeV/c?
H,=212 GeV

M




Source
Background
tt- Ivivbb

SM expectation
Data

| ee |
0.100+0.037
0.57+0.08

0.30+0.12
2.5+0.3
2.8+0.3
5

o
i

MG tt
® Dafa ee
B Caia uu

*® Dlala &

N
in

%
=
H;_
g
3

Ba

[

100 120 140

E, (GeV)

07=132+59,,.+15.+0.8,  pb

SYys —

NLO @ Vs=1.96 TeV for M, =175 GeV*: 6.70°07 4 g5 pb) +p 0
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[] One isolated high p; central e or
0 Z.>20 GeV

[] Jets E;>15 GeV & |n|<2.0

[1 Z veto

[ use W+2= 3 jets for. o;

[] ondary VVertex Tagging
o Only 2% W+jets expected to have b quarks

[ W+jets (g - bh, cc)

[1 Mistags from light quarks and gluon jets
(1 W+charm

[1 Non W background (fake lepton),
diboson, Drell-Yan, single top (small)
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0 b-quarks have a long lifetime: ct ~ 450 um
[J B hadrons travel L,,~3mm before decay

0 Jet Is tagged as b-jet if L, /oy, >3 (typical O,,~150pm)

True Secondary
Fake Secondary

Vertex

—

[] Due to pattern recognition errors,
resolution etc...
[J Assume mistag equal in +L,, & -L,,
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Semi-leptonic
b decay
[ eg=I/Fg
0 Tagging rate: r«= (N,-N_)/N,,
0 Fg: Fraction of e-jets containing heavy flavour
[1 Done with few different methods:

o results all consistent with each other _
— Away jet

[1 Measured in data & bb MC Require b-tag to
0 Determine Scale Factor enhance b-flavour

0.7
a6 B-Jet Tag Eff. (Herwig tt)

0.55:—
E r-i 99 &

[ measure in tt MC, apply SF

u S Y S T A TN T TN N [N TN SN N TN NI I S S NN E—— |

20 40 60 8 120 140
JeET ]
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0 Relies on simulation of heavy. flavour content

[ For now take bb & cC fraction in Wbb & Wcc from Run |
o Runl & Run |l fractions agree within uncertainties

[1 b-tagging.efficiency from Run Il corrected with SF

~ Ly |TA£0.77|2.940.33| 0.7 £0.1| 0.25 £ 0.046
Loy |7 | |
3

W hh| 6.3 +2. | 39+1.3 |08+0.3] 0.304+0.11 |
Total [ 16.0 £3.4| 84+2.0 [1.7+0.4] 0.6+0.2
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pr(K) = 54.4 GeV/c?
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Source W+2jets W+3jets W+24jets
Background 16.4+2.4 | 2.88+0.05 0.87+£0.2
SM Bkagnd + tt 18.65+2.4 | 7.35%1.4 7.62+2.0
Events before tagging 768 99
Events after tagqging 7

mistags = % Background
Wbb a E “ Background errors

Wee -
non-W Background + tt

We W Bkgnd +tTerrors
WWWZ2 72 - ® Data (575 pb-lIJ
Single top
Totbkgd +10o
® Daa(57.5pb’)

OONOROEO

.

Mum ber of jets In W4+ets B Mum ber of Jets In Wi|eis

0,=53+19,, +0.8,.+03,  pb

sys =
NLO @ Vs=1.96TeV for M, , =175 GeV+: 6.7007L .. pb

top
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[] 24 combinatorics

o 12 correspond to the jet-parton match

0 every combination has two solutions for p,’
(1 with«1 b-tagged jet goes down to 12

[] with 2 b-tagged jets to 4

0 Impose M=Mz, M(j,j)=M(l,v)=M,,,
0 PDG: My, [y T x 20 congtraints
[1 2-C fit applied, lower x2is chosen for top mass v

5 vertices:
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Run Il Systematic uncertaintieson M

‘Suurce

| Jet Energy Measurement

Initial and Final State Radiation | X :
Background Shape | We know howtodoit!
'Parton Distribution Functions .

| Monte-Carlo Generators |

‘Tutal ‘
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CDF Preliminary (72 pb )
1 u D Data (33 events) ik

Oje0 165170175 180 185190

Top Mass (GeVic)

100 150 200 250 300 350 )
Reconstructed Mass (GeVic )

N-l-l-u
]
——
>
Q
Q
Ty}
-
=
T
e
-
Q
>
(V1
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0,No b-tag requirement
on the jets ...
[1>4 jets with E;>15 GeV

Event with at
least 1 b-tagged | et
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(4]

CDF Run:

Preliminary Data

Fud
L ]

‘ Ldt =58 ph"

| ‘ 3 with E; > 15 GeV

[l D Wbb bkgd .

A I [J Require at least
|
|

Events/(10 GeVic )

Fud

=k
L

' B-tagged Events
|
|
|
|
1

‘ () 175 cev time + bige 1 b-tagged jet

o AP

i L et e QA ] B i e A A I AR — =
Pﬂﬂ 120 140 160 180 200 220 240 260 280 ;
GeVic

Reconstructed Top Quark Mass, B-tagged Events
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CDF Run Il Preliminary
J' Ldt=72.0pb™"

CDF Run Il Preliminary
J'L dt=72.0pb™

P
World -
verage "*

»

—

CDF Run Il Preliminary
J' Ldt=72.0pb™

%

e e e b b b by
1.9 2 21 22 23 24 25 26 2.7 2.8

(W)

m\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\

24 26 28 3 32 3.4 3.6
o (nb

UA1 1991 3 1.01+012

UA2 1991 j 1.02+0.06

L Lo b b b By R CDF 1992 j 097+ 007
0.22 0.24 0.26 0.28 0.3 0.32 0.34 3

o (nb) DO 1999 ; 0.98+0.031
LEP 2001 3 —. 1.026+ 0.014

PDG 2002 (w/o LEP) —0% 0.988+ 0.025

CDFII Preliminary 2003 —h:f 0.99+ 0.04

1
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COF Preliminary o Dats

MRST PDF
CTEQE PDF

-]

Theory results from M. Camian et al.
2
I'I.I'I,q:= 175 Gelic”™, I'I.I'Ihp.‘Ei: T I'I.I'I,q:

o{pp tt) (pb)

-
-
g
LN
L
il
)

03 ; o ! .
L3 tn 4= NN o= R

165 18 17 18 185 2 23 24 25
Tevatron energ

Run | like cross section analyses Iin good shape

Top mass measurement-on its way...
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