Recent CDF & DO Results

Gregorio Bernardi
on behalf of the CDF and DO collaborations

e QCD
e ElectroWeak
e New Phenomena

e Top (Higgs)

Many thanks to my cdf and dO colleagues when assembling this talk, in
particular to P. Azzi, B. Hiroski, B. Kehoe, M. Schmitt, N. Varelas & T. Wyatt.
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Tevatron Collaborations

12 countries, 62 institutions
767 physicist 19 countries
83 institutions, 664 physicists
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D@ at Fermilab TeVatron-RunlIl
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Run II data taking—> Lepton-Photon
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Hard Interactions in QCD

General applicability of perturbation theory .

-non abelian gauge theory, running coupling constant «,c———————...
. In{~Q°/A")

-rich phenomenology

-.short distances/ large p scales. «ssmall allowing perturbative calculations

-factorization of short (pert.) and long (non- pert.) scales
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dependencies.x (Q%), f (x,Q%)
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Inclusive Jets: Kinematic range

Cross section for singleinclusive jets probes
the hard interaction vertex over many decades in momentum exchange

. probesfor deviations from pQCD at small

. sengitiveto pdfsand running of alpha_ s
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Inclusive Jets (Reminder of Run | Results)

Initially, some excitement over CDF’s apparent excess cross section, but...

b

% < o ...NLO QCD showed good agreement @ DQ
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CTEQ 6 fit ranges vs CDF Run | data (large-x gluons poorly constrained in present fits)
AR ~ .QCDistested at the Tevatron in a
03 ~uniqgue domain, important input to
02 ~ pdfs determination
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Inclusive Jets in Run II

Run |l statistics expectations:

versus Run | (higher sgrt(s): 1.87 1.96 TeV)

Cross section : X2 @ ET = 400GeV
x4 @ ET = 600GeV

Extend measured E; spectrum to > 600GeV

In the 1% phase of Run |1
(integrated luminosity of ~2 fb1)

Few percent statistical error in
previously limiting bin

~2X Run | luminosity now collected at

CDF/ D@. Subsetsof thesedata are
presented here.
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Inclusive Jet Cross Section

£

Inclusive Jet Cross Section

=0.7

Iriax

2

=10 1
S F +D@ Runll Data, L, = 34 pb
m -
O10'-
r —NLO CTEQBM, R, = 1.3, pp = = —
2 f
~10
= —
e r
=
--.1“? .
e F Cone Algorithm
o B
e 1 E chna
1u":—
E ——
= |n[<05
a2 —*
10 =
- D@ Run Il preliminary
-ad-lI|IIII|IIII|IIII|IIII|IIII|IIII|IIII|

100 150 200 250 300 350 400 450 500 550
Jet Transverse Momentum [GeV | ¢]

Central [n| < 0.5inclusivejets
R=0.7 Runl| cone algorithm*

1=34p

b-1

Energy Scale: correct back to hadron level

Full new

in

Data/ Theory

1.5

Scale dominates systematics — will become

smaller with integrated luminosity and

further syst. studies

+~10% nor malization

Gregorio Bernardi, LPNHE Paris, DG

0.5

]
LI

derivation from Run || data

Inclusive Jet Cross Section

[ D@ Run Il preliminary

- NLO QCD

i (JETRAD)
I CTEQ6M
E:'IEH

FE =13, U =u=

E-‘-""in.

Kiij%

III|IIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIl
100 150 200 250 200 350 400 450 500 550

Jet Transverse Momentum [GeV / c]

Desy Seminar / September 274 2003



Inclusive Jet Cross Section
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Highest limitsin Run | for compositeness from thisanalysis
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Dijet Mass Spectrum
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W — Z Physics

e EW Results:
—-oxBforW&Z
e e/u channels

— Ratio of W/Z Production Cross
Sections

— Combined Tevatron Results
e Run II W width
 Other measurements with W and Z
 Di-boson production
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W’'s and Z’s at the Tevatron

e Production dominated by (J(J “annihilation”
— Run II will have >10°W’s & >1052Z’s Wolv O ~1Hz@L = 2x10%2

proton proton .
g W 2 )
) v e
antiproton i
* Use leptonic decays of W and Z o(pp - W+X - fv+X)=28nb
e A ol 2o 1)

— BR ~3% per mode for Z — //

— Clean, low background, event signatures Cross Sections
e High p; isolated leptons increase by ~10%
e W: 1 high p; lepton + missing E; (from v) from
e Z: 2 high p; leptons 1.8t01.96 TeV
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Experimental Signature: Z? 17|

/// e pair of charged leptons:
— high p,

— isolated

— opposite-charge

e redundancy in trigger
and offline selection

//// // * low backgrounds

o control of systematics

Hadronic recoil

U
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DO : Z? ptu

_ e N_,=6126

Event selection: ) ,Lcaidlﬂ bt

e Two central tracks: . Back pd _
~ loose’ i-id ackgrounds:

- p; > 15 GeV — QCD: (0.6 +0.3)%

_ obbosite charae - 2Z? 1ttt : (0.5+0.1)%
or J * Cotal T 19%

- 171 <18 D@ Run Il Prelimi
+ M, >30GeV S =
« Cosmic veto § o
« =1isolated oly 600 6126 events
E s00 J L=117 pb'1 + candidate events
) ) E 100 ml<1.8 —— monte carlo
* Dominant systematics: — background
— luminosity: 10% 300 ¥
— efficiency measurements
from Z? u*u- data: 3.3%
(statistics limited) 100
uﬂ I 50 — I1lZI} I 150 200

M.sp- (GeV)

S, Br(Z? p*p) = 261.8 + 5.0 + 8.9 + 26.2 pb

stat. syst. lumi.



CDF: 27 ptu

Event selection: » _CDF Run Il Preliminary, 72pb |
e Two central tracks: % 220! | Do Neang = 1631
— pr > 20 GeV = cin [Jzsnu me 4 "L =72 pbl
— opposite charge m 180 €y = 9%
- . - e . . 2 160
— minimum ionizing in CAki i |
— atleastone |?| < 0.6 i
— both |?] < 1.0 -
e 66 < MMl < 116 GeV S |
« Cosmic veto 60
— cosmic backgnd 40/ iJ -
(0.9 £ 0.9) % 20, inpcrg : _
- . s e ;i*ﬁ-#-ﬂq—_
o Largest systematics: 70 75 80 85 95 100 Lﬂi 110115
— luminosity: 6%
— PDFs: 3%

s,oBr(Z? p*p")=246 £ 6 + 12 + 15pb

stat. syst. lumi.
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CDF and DG : Z? e'te

Two isolated electrons, E; > 25 GeV, |?| < 1.1

Nuzﬁﬂt—
% - b DZero Runll Preliminary
S 5
2T ‘ 120
@ Opposite Sign (1830)
150
s « Z—eeDATA ~
- o Z—ee MC
wer_— 60
i a0 ' l
sm:— CDF Run li Preliminary -
j Ldt=720pb" -
¥ N 1 L P | 1
WG B0 100 1% a0 60 180 20 0 100 120 140
M., (GeVic?) B

CDF: s, *Br(Z? e*te’ ) = 267.0 + 6.3 £+ 15.2 + 16.0 pb
DJ: s,*Br(Z? e*te)=275 +9 + 9 + 28 pb

stat. syst. lumi.
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Looking for Z2? 1*T

e Look for isolated, high p; e or 1 opposite narrow

hadronicjet , COF fun Preiminery (72 o)
HVV 40F CDF Run 2 Preliminary (72 pb™1) 3
3 + E
- 30F — data 3
CDF —_— %255- Oz-u E
3 0k [ jet>tfakes 3
E B Z-ee 3
I5E E
10F E
DY 5E 3

0-

0 20 40 60 80 100 120 140
M{p+t+ED

01 2 3 45 6 7 8 9
1-3 hadrons + v Ntrack

_DiZ Run Il preliminary ™S D& Run |l preliminary
“+—- opposite sign (u-t) ——Data

3
—smesgn(uy) | 8 | ereesiesen |« small numbers of
-+ + — Z 1t MC

4t} candidates
 rates consistent
T with expectations

Liiaslissaloiailassilices i | (9
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Inv. mass (u-1). p-type [GeV] inv. mass ( u-t), p-type [GeV]

M(u- 1) M(u- 1)
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D@: Z > 11 Cross Section

1's comprise an important final state of many
processes

— eg. Top, Higgs, searches for new phenomena

o consider decays giving final states with 1 u +
1 hadronict

— excellent way to study hadronic tau reconstruction

e main backgrounds
— heavy flavor, Z dimuon

ny

1-3 hadrons + v

» 68 pb!
D& Run Il preliminary g -0 Run |l preliminary
1 —+Data, iso u, 05 ++Data, iso u, 0s : .
S pmng” > 1[ [Ehiwie cross sections:
i 1 |H 1-prong: 235+ 127 pb
T ‘J_I_L AT 3-prong: 222 *+71pb
ARIY j—l_!_Lllrﬂ—lll_l Ll

% 10°20"50 40 50 60 70 80 90100 0 10 20 30 40 50 60 70 80 90 100
inv. mass (u-1), p-type, sel inv. mass (u-t), p-type, sel Desy Seminar / September 27! 2003



Experimental Signature: W? v

single charged lepton:
— high p;

— isolated

e E;™ss (from neutrino)

* less redundancy in trigger and
offline selection

o more difficult to control
backgrounds and systematics

e need to understand hadronic
recoil

Hadronic recoil e but more ‘interesting’ than Z!
(post-LEP)

« seBr 10timeslarger than Z
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DJ: W? ev and W? uv

e p.(e) > 25 GeV e py(1) > 20 GeV
e Emiss> 25 GeV e EMss > 20 GeV
e N_. 4= 27370 * Neang = 8302
e 71 =42 pbt e 1 =17 pb1?

0.a7

0.06

0.08

0.04

0.o3

o.02

iRy

0.0 |

DZ Run 2 Preliminary

DZaro Run Il Praliminary = 700__

—s—dala

3 al MC
EIW - uv
€A Z - pp
MW — v

d4 QCD bkg substracted
P} > 20 GeV

ok

! I L

1 1 1 1 | 1 1 1 1 | | | | 1 1 1 | 1

w b uwﬁm 0 20 40 100 120 140,
M, (GeV/c")

sw*® Br(W? ev) = 2.88 + 0.02 + 0.13 + 0.29 nb
Sw* Br(W? pv) =3.23+0.13 +0.10 £ 0.32 nb
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CDF: W? pvand W? ev

p;(1) > 20 GeV | p;(e) > 25 GeV
E.miss > 20 GeV | E,™iss > 25 GeV

Nog= 21599 | N_, 4 = 38628
1L =72 pb1 | 1L =72 pb1
Backgrounds:

(10.8+1.1)% | (3.5 + 1.7)%

Systematics:
PDFs 2.6%
hadronic recoil 1.6%

sw * Br(W? uv)

-Par Iiﬁ.':r\h'r:2

Ev_e:ntn
§ 88

CDF Run il Pretiminary, 72pb 7

R
g

-k

Eniries Z153% L

100 120
M., GeVic

2.64 + 0.02+0.12+0.16 nb

sw* Br(W? ev) = 2.64 + 0.01 + 0.09 £ 0.16 nb
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CDF: W? 1V

COF Run IF Preliminary, -!-.L = 72 ph B

e Look forjetina

1400 | W — tv : number of tracks, associated with the * candidate

narrow 10 degree cone | 2345 events
e Isolated within wider e

30 degree cone ool EE”E -
° pT(T) > 25 GeV o =W ey
° ETmiss > 25 GeV m-__ e == QCD
e N_ .= 2345 m'

1 |
a 1 2 a 4 5 B T a 9 10
number of tracks

sw*Br(W? 1v) =2.62+0.07+0.21 + 0.16 nb
stat. syst. lumi.
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W and Z Cross Section Summary

e Scaling with cm energy consistent
— CR Hamberg, WL van Neerven and T Matsuura, Nucl. Phys. B359 (1991) 343

[CTEQ4M pdf]
\ CDF and D@ Run II Preliminary
N B ‘P%
| \\ ) i : o
E oy -B(W—lv) | .
:1 I : o
g e
8 L 0
T |
M~ L
= g
g L i
.@E 0z BlZ=l) | o UA1(W)  * CDF ll(e +)
10" — L » UA2(e) ¥ CDFIlg)
- ¥ | 4CDFI(e) o DOI()
- % | | | o Dglte) | s Dol

0.4 0.6 08 1 1.2 14 1.6 18 2 2.2
Eqpy(TeVY)

Measurements consistent with SM predictions
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Ratio of W/Z Production Cross Sections

o Use previous cxB measurements in ratio to extract

(W) -
Theory

— Many uncertainties cancel in ratio

— TW)
- FW)XBW - (v)
o(Z Z -/
Theory - UMLEP

e Run II D@ Preliminary:
R, =10.34+0.35,, +0.48

e Run I D@ Result:

R, =10.49+0.14 , £0.21

Phys. Rev. D 61, 072001 (2000)
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CDF - D@ Combined Results

http.//tevewwg.fnal.gov

Extract W width (W) from the ratio of W/Z production cross
sections:

— CDF Run II Preliminary: R, =9.88+0.24_, iO.47syst
R,=10.69+0.27,, +0.33,4

— D@ Run II Preliminary: R, =10.34+0.35,, i0.48Syst

— Tevatron Run II Preliminary:

R=1036+031 O I(W)=2181+0.073GeV

— Tevatron Run I Result: (W) =2.141+0.057 GeV

— Tevatron Run I + II Preliminary: (W) =2.150+0.054 GeV
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Part I’

CDF- D@ Combined Results

http.//tevewwg.fnal.gov
TeVEWWG

CDF and D@ Run II Preliminary

€ T IET .'.'.'- il II .?' .-I: .I
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(fircen K
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III-IIIIlIIIIIIlIIIIIIIIII‘IIIIIIIII!IIIIII
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New Heavy Gauge Bosons?

= i B —— §
é D@ Run B Preliminary " o t \ o Brresanofndl
E E B \‘y‘. & BEmned Likebhood 8505 L
@ e | :
8 \
o 10® | 1 ,
E E :'H.b._. 11'\ Z (ee)
L bb‘”*‘l.-.——'-h..q_ -
i N ‘v\‘
DO Rum || Prelmanasy .::"x,
L =122 ph ‘&:%
- - . N R BT R R T R
100 200 300 400 500 GO0 700 GO0 SO0 mass (GaV)
Mea (GaV)
P | 95% CL Limits |
o Z'searches D@ Run Il Preliminary
— 2Z' > ee 'g‘" 3
I — " Thaoretical
e 122 pb =
— = B e B CL Il Lmats:
Mee = 388 GeV e M, >719 GeV @ 95%c. -, | i

e more sensitive than Run

I
Z' > uu
e 100 pb!

-

e M,.> 620 GeV @ 95% C.| «

yA (Y
G000 s00 o0 so0 G0  7oo 800 ga
Inwariant Mass (Ga'V)
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CDF : WW Production

e isolated lepton pair COF Runl Prefminary - Opering Angieve B

e opposite-charge, high p; : e

o [E miss @ 5 oo cune
L =126 pb™

e Zveto X

e veto events with jets

e 1 =126 pbt?

e 5 events seen |

e 9.2 events expected Ry T T
(2.3 background, 6.9 +1.5 WW? |viv)

Opening Angle (radians)

H}E:S=D ; Opposite Sign

T =5.1%3¢ (stat) & 1.3 (syst) + 0.3 (lumi) pb .
gl o = 13.2540.25 pb  J.M.Campbell, R K.Ellis hep — ph/9905386

Gregorio Bernardi, LPNHE Paris, DG Desy Seminar / September 2nd 2003



Top Physics: Introduction

Top quark was expected in the Standard Model (SM) of
electroweak interactions as a partner of b-quark in SU(2)
doublet of weak isospin for the third family of quarks

— Discovered in 1995 (CDF&DO0)

In Run I statistical uncertainties

dominated:
— Overall consistency with the SM picture
— But more tests need to be done

In anticipation of much increased G 3rd
statistics in Run II: st 20 ns
— Rich physics menu Gen eratlo

— Increased luminosity - increased precision

— Surprises?

e Preliminary results on: cross section, mass and single top
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Top Physics

SM

New Physics 7
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Topics treated here
eTop production & decay

eT00IS
eCross section
Single top

eMass
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Top Quarks at the Tevatron

Pair production

| B(t> Wb) = 100%

| W'’s decay modes
used to classify the

final states
(0]
15% «Dilepton (e,1) BR=5%
7/ eLepton (e,n) +jets BR=30%
eAll jets BR=44%
* T4 +X BR=21%
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Top: Signal vs. Background

e How to separate signal from background:

— Top events have very distinctive signatures
e Decay products (leptons, neutrinos, jets) have large p;’'s
e Event topology: central and spherical
 Heavy flavor content: always 2 b jets in the final state!

e Tools:
— Lepton ID: detector coverage and robust tracking
— Calorimetry: hermetic and well calibrated
— B identification: algorithms pure and efficient
— Simulation: essential to reach precision goals
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How to tag a high p; B-jet

|I -
vertex -'}f}’,"" dg
Tl
i
P ! II
_|'. _.'. I|I Il!'. ]f
F /o -
. _.'l r
’ II -
F . '."'
prompt tracks “z

Silicon Vertex Tag

e Signatureofab decayis a
displaced vertex:

— Long lifetime of b hadrons
(ct ~ 450 um)+ boost

— B hadrons travel L, ~3mm
before decay with large
charged track multiplicity
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-
AE/N -

o - fre (BR ~ 20%)

¢ i—pr—fes (BR ~ 205

Soft Lepton Tag

Exploits the b quarks semi-
leptonic decays

0 These leptons have a softer p;
spectrum than W/Z leptons

[0 They are less isolated

B-tagging at hadron machines established:
ecrucial for top discovery in Runl
eessential for Runll physics program
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Production Cross Section

e Test of QCD
— discrepancies from QCD
might imply non SM physics
o SUSY processes
e Top-color objects

— Current uncertainty is
statistics dominated

e Experimental handles for
Runll:

— Larger overall efficiency

(lepton ID, trigger, btagging

w/ better background
rejection

— Main systematics (jet
energy scale, ISR, e, )
scale with 1/VN, and are
controlled with the Data

RunIl (2fb'!) 80,/ 0y <10%
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Run I Summary

Top Cross Sections

CDF preliminary
. +]$ pb
—8— 50507 pb
- 9.27'% pb
& 4‘45 b
| & 6.5"7 pb
& DO | et pp
- & 4.1 pb
@ 8.37% pb
- 71507 pb
—0— 5.977 pb
| ] | | | | |
4 B 8 10 12 4 b
G (pp — to) (pb)

HAD

SVX

SLT

DIL
Combined

Theory (4.7 - 5.5)

DIL

L+J (topo)
L+J (u-tag)
HAD
Combined



entries / 50 GeV

Run II Cross Section — Dilepton channel

2 high p; leptons (e, .1,iso track) H+: scalar sum of all the measured

- “objects” E’s (leptons, jet
_ 2 central jets objects” E;’s (leptons, jets)

CDF Run Il Preliminary

WW+WZ+2Z 126 pb & DO Run Il prellmlnary 97 7 pb -1

) LS LS RS REREE LR RS RLRRE LS LR RRRRE
6- - + Drell-Yan E.: | InstrumentaIBg }
- + fakes [ Physics Bg ]
- 10 B t—enj —
+ 1t + = All Contributions =
I cudata .
4. .
1 —
2- ]
10 -
NI P TP P
o 1 2 3 4 5 6 7 & 9 10

0 Number of jets, PT=15 GeV

100 200 300 400 500
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Double b-tagged
Dilepton event @ CDF

Run 162820 Event 7050764 Sun May 11 16:53:57 2003

CDF Il Preliminary .

2.5 Secondary Vertex =
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1.5 Jet2 63.2 GeV Jet169.7 GeV ]
L,=16mm .

E -:
‘‘‘‘ I.P -

2 0.5 . .
> 0 Ce., nTCL348GeV
-0.5 3

-1 =

-1.5 5

-2-15-1-050 05 1 15 2
X (cm)

//, N\

-\ /f "":. t\\ "
—&///TANNNNNNG

ol LA




Run II Cross Section — lepton+jets

1 high p; lepton(e, )

no. of tagged events

DO Run Il preliminary - L=45 pb-!

40 -
O

3 O Y,
0

o 1S
i770s 190

20

10

Data
QCD
W+light
Wc
Wcc
Wbb

[ETSTIIPIIISY

0 BE BT SARAT Sa

jet multiplicity

This signature suffers from large
W+jets background. Isolate signal using:
SVX B-tag and/or kinematics

events

\

CDF Preliminary (126 pb-1)

10

=

0.4 —
Njﬂt =4 ‘ ;
W !
0.2
top : .
I W+jets “'04 8
. Il EWK Gyt (Pb)
B QCD

200

200

300 400
Ht (GeV)

100
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e +jets/topological .
“t ¢t
use strategy of looking for events -} N
kinematically like top =+ b
— veto on soft muons "t ",
L: 92 pb_1 1] 20 40 B0 B0 00 130 140

My
Backgrounds:

— W+jets, multijet with fake ‘e’

20 —

_|_'|' "3jets e | "4jets
i

| N of jets (inclusive), CC | i
o'l Ber ends scaling: 1 " |
: sets nor malization \:
in 4 jet bin \: L]
10
: matrix method to
separate W/QCD
10 - '
 Dore topologica D(: 6.8 £ 1.6 evts background
-|||||||||||||||||||||||||||||||||||| 12eventSObserved
0.5 1 1.5 2 2.5 3 3 4 5
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D@: Lepton+Jets Using b -Tagging

soft lepton tag
— relax topological selection = |
 require soft, non-isolated muon’;
within a jet g

— e+jets and p+jets channels -t
11474 (stat )20 (sys) pb sl Sy

el alpicily

TP+l

iy

o]

AN O+t

e

detached vertex tag is -
consistent e
- § 1af s
Combined Cross i E "
Section: S g
— dilepton —
— Mjets/topological % —
— Hjets with soft muon tag 3 Bonciani, t a, 1398 (botiom)
8.1755(stat.) 15 (sys) £ 0.8(lum) pb i we e
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u+jets Double Tagged event @DO




CDF and DO Run 1l Preliminary

Run II Cross Section Summary

CDF Dileptons 126 ;::u?:f‘lr

CDF L+Track 126 pb”’

DD Ltjets/CSIP 45 pb”!

DD Ltjers/SVT 45 pb™!
D LAjets/topo 92 ;t:*f;f‘lr

CDF L+jets/SVX 57 pb™
CDF L+jers/HT 126 pb”!

D@ Dileptons 90-107 pb’’

8.7°% (stat) 2! (syst) £ 0.9(lum)

7623 (stat) o (syst)

7.3+ 3.4(stat) + 1.7(syst)

7.47%% (stat) 5 (syst) £0.7(lum)
10.872(stat) 25 (syst) +1.1(lum)
4.673 (stat) %5 (syst) £ 0.5(lum)

DO Lt jets/soft miuon 92 pb' 11.47%: (stat) %9 (syst) = 1.1(lum)
DO L+ jets combined 92 pb 8.027(stat) 17 (syst) £ 0.8(lum)

5.3+1.9(stat) £ 0.9(syst)

5.1+1.8(stat) + 2.1(syst)

DD Combined 90-107 pb’’

8.1%2(stat) 75 (syst) + 0.8(lum)
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Cross Section Vs Dependence

CDF and DO Run Il Preliminary

- 15 ! ! H
Rt m Kidonakis NNLO- NNLL - (hep- phfﬂj’ﬂj’h%)
© I Caccmn et al. (hep phfﬂj’ﬂj’ﬂc?ﬁ)
10 — ------------------ e

k\‘m‘mx\a
\xanxxx‘m
b x‘*?}“\“*
=]

v CDF Run H (H ) f DD Rzm I

0 —# CDF R&H—IJ -------- *CDF R.!m H (£+jers) . D@ Ruﬂ l -----
f750 1800 1850 1900 1,950 2000
Vs (GeV)
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Single Top Physics

 Production cross section about /2
of tt
— Same signature as SM Higgs
associated production: (a)
e W+2 jets ¢
— Single top samples have less
objects in the final state:
e larger background

CDF Run I Preliminary ~
||l:|I'||'||||-I--|'||'|-Il-|--|-||||-||-||||..-- b
(b) (e)

— t-channel W-g channel 0 =1.70+£0.09 pb (_HC: 244 pb)

5 chanml

=
i
Fa
|
|

Eventa/id Gay
=
-

T [T T T
|

=
[=]
m

- non-lop background

s-channel W* 0 =0.73+0.04pb (LHC: 10 pb)

004 = Uncertainty 2fbt
A oo : 00 (thX) 26%
r!m o0 Tl; S0 250 300 :—Isln I:HTEE"";M or (t - Wh) 28%
Hy ey 5|th| 14%
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Search for Single top in Run II

e Main measurements:
production cross section(s)
- V,,, mass:

— Two production modes,
different sensitivities to
new physics:

— t-channel:anomalous
couplings, FCNC
— s-channel: new
charged gauge bosons
e In Run I a separate search
(CDF,D0) and combined
(CDF) have been performed
— Same method is applied in

RunllI for these preliminary
results:

o(t-channel)<15.4pb @95% C.L.
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&
im

[

- gingle top
tt
-~ non-top
— SUM
—+— Data

Ewvents/20 Ga\V

+

| III IIIIIIIIlIII |IIII| III|IIII|IIII|II I|I -

Y, \\-‘
u__H_L -

gy |
%l] 100 1511 Eﬂﬂ 251] Eﬂﬁ 150 400 450 500

H;

:

—~
()
M
<

-

o.(combined)<17.5pb @95% C.L.

Desy Seminar / September 274 2003



Top Mass

e Top Mass: Fundamental
SM parameter
— needed to determine ttH

coupling s
— important in radiative U e menee
corrections: 11 E'P‘.‘T1 pp Data
constrain AM, /M, to 35% 8057 sswcL
- :'_,' ]
—gﬁﬂ-‘"'_ 2 fbgoal! j
. =
e Experimentally: <
— B tagging: reduce |
background & combinatorial 1™y [oe ProNmiriary
~ Data driven systematics scale %30 150 170 190 21
with 1/VN (energy scale, m, [GeV]

gluon radiation)
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Top Mass Measurement

Template method:

~ Kinematic fit under the tt | Run I summary
hypotesis '

— Combinatorial issues
— best x2 combination chosen ,
— Likelihood fit + 172.1 = 7.1 Gev/c® D@ Combined

Dynamical method:

— Event probability of being ;
signal or background as a _.._ 175.9 = 7.1 Gev/c® CDF Lepton+jets
function of m(t) |

— Better use of event

. 168.4 = 12.8 Gev/c* D@ Dilepton

- 173.3 = 7.8 Gev/c* D@ Lepton+jets

— i 187.4 + 11.4 GeV/c* COF Dilepton

o |186.0 = 11,5 Gev/c*CDF All-Hadronic

176.0 £ 6.5 Gev/c® COF Combined

information - increase ——
statistical power
— We" measured events + 1743 = 5.1 GE‘L",J"E! Tev. Combined
ContribUte more Mn | |ﬁ.|in [ 1801i 5.4GeV/C2 DO |+Jets
e New DO Run I result: 150 160 170 180 180 200
factor 2.5 improvement on the My (Gev/c?)

statistical uncertainty!

Gregorio Bernardi, LPNHE Paris, DG Desy Seminar / September 2nd 2003



First Look at Top Mass in Run 11

CDF Runll preliminary, 108 pb-1 CDF Runll prellmlnary, 126 pb
& of 3 1.8 H
S 8;_I:IData 22 evts T 4i_ S ;:f
3 7EL :l:] 35_ > 1.6:_ z,
0 - % Signal + Bkgd ' 2:;' 8 14F *
i 65 - 2: o | i
E  _F (B4 Bkgd only (65 evts) 15k T2k 1
g 5:— 3 1_ n B "0 Ie0 180 2&0355/‘232\,
i b -
4 :_ ot 130 140 150 180 170 180 130 00205 3 B CDF Run l prellmlnary
C / Top Mass {Ge‘\ﬂc] e 0.8
3_— o] C Y mc M, =175GeV)
- E 0.6/~ I\ <& DATA
2 0 B
= E o4 6 events
| e 3 T
1 L '0‘:;::i:}::::::::::0’0*4*4‘0‘0o 7 c -
E 0:o’o’0‘4‘4%:0:0:0:0:o3030:4:4}:0:0:0:0:0.0,4 02 :/
TR =4 | I
140 160 180 200 220 240 260 280 0 100 750 200 350 200
Reconstructed Top Mass, Tagged Events (GeV/c’) Mass / GeV

Mass in lepton+jets channel
with a b-tagged jet Mass in dilepton channel

177,577 (stat) £ 7.1(syst) GeV/c* 175.077%(stat) + 7.9(syst) GeV/c?
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Top: Conclusions

e Top quark existence established at the Tevatron in
1995

o Several top properties studied using Run I data
— limited statistic

e The Tevatron is the top quark factory until LHC:

— Run II ~50 times Run I statistics > precision
measurements

— Constraints on the SM Higgs boson mass and SM
consistency

— ...Or surprises?
— First Run II results cover a variety of channels and topics
— CDF and DO are exploiting their upgraded detector features

A rich top physics program is underway
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Higgs Searches

e SM Higgs Boson:
- my > 114.4 GeV (95% CL) Direct searches by LEP
- my < ~200 GeV Indirect result from fit to data
e Many additional Higgs bosons in other models

o Searches are underway at the Tevatron
— Several fb! of data needed for observation
— Non SM processes enhance cross section

e Run II will provide stringent constraints to SM

Higgs
- oM, < 2.5 GeV per exp (currently 5.1 GeV — combined)
- M,y < 40 MeV per exp (currently 59 MeV - combined)
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Higgs Decays

Search strategies are a function of Decay Channel and Production Channel

1|:'r2E
C c(pp —H + X) [pb]
0 F Vs =2 TeV
A
T F HH"""‘—--._._ i
o' b S - Hw E——
qu'f;: “"ar":':"-_.'..'.'_“l:---..
10 T e . Hz T
e
—3
s E
'ID_4-"""""""""""'
80 1O 120 140 160 180 200
M, [GeV]

Low Mass Higgs Searches

m,, <135 GeV
ZH, WH H -bb

Gregorio Bernardi, LPNHE Paris, DG

| —

[ Standard Model

"BR(hg,,)

B0 100 120 140 160 L&0 200

M, [GeV]
High Mass Higgs Searches

m, >120 GeV
gg - H - W’
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W(ev or puv)+Jets

Electron selection Muon selection
| 7] <0.8, E,, >20 GeV _G::w‘fl ~ 11,1<1.5, p,, >25 GeV
— E?>25 GeV - — E3>20 GeV
W - ev

Jet selection
| Njeel <2.5, Eyjr >20 GeV

300 >
> - o 80 D@ Run Il Preliminary
8 D3 Run Il Preliminary W o LY :'3. I
N o r
P + * Data . o . Dﬁ/ltg
£ e Combined  §60-
$200- | 21 |
u 1 R |
, 1% |eading jet — 40 | o
100 m I ||
W Detector 20 ||' JES uncertainty
e Simulation ' oy shown
o % - DUy
TV - alatiees.
N B B | | | %f"."?'& c ey | I||,| 1" Peee®® 0% % ;. o -
0 20 40 60 80 100 0 20 40 60 80 100
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D@ : Searching for the Higgs

W(ev)+bb cross section: 117 pb1
— important background for single top and Higgs searches
— benchmark for detector performance
— 92 evts with 1 impact parameter tag

double IP tag event

# Dala + Dala
— - [ MC: ALPGEN Wi + Wi [] MC: ALPGEN Wi+ Wij
Jjetif One Jet Tag wi t of Bjet if Two Jats Tag wit
. Pt of Bet if One Jet T th.JLIPL W cco > §| Pt of B-jet if Two Jats Tag with JLIP L W aco ~ _— =
e M LY
5 35¢ (e} O MC: Zea + W + 7 a . [ O MC: Zee+ W+ Zr -
= E O MC:Top = 4.5t O Mc:Top ;
- 3o B MC:Whb _ F B MC:Whb
E r O Mc:single Top ‘E 4:— 0 Mc:Single Top
g C B MCoWHxO g F B MC:WH=x10
= oI 3.5
b 2p 1 tag w 2 tags
C 3
2.5

uﬂ 50 100 450 200 250 300 50 100 150 200 300
GeV GeV

— search for double impact parameter tagged events
e 3 evts observed, 5.5 + 1.6 evts background

o(W+bb) < 33.4 pb @ 95% CL  pesy seminar / september 2w 2003
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1 excluﬁfﬁ 'Jﬂt LEP (topcolor H —yy)
o) 'EE;‘.{G
i excluded at LEP (SM Higgs)

e
I NN | | | | | | | | | | 1 | | | | | |

D@ Run Il Preliminar
j L dt =118 pb~

luded by L3 (topcolor H — WW)

excluded by D& (H — WW)

4™ Generation Model

Topcolor

Standard Model

100

120 140 160 180 200
Higgs Mass (GeV)
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ee (eun) final states
118 (102) pb+
— events observed

ee: 0 obs., 1.1 *+ 0.8 background
e.: 1 obs., 0.9 £ 0.5 background

0*BR < 0.45 pb to 2.8 pb

di-muon final state

first time studied for H->WW
114 pb-1, 1 event observed,
exp. Bckgd:

0.95 £+ 0.12 (stat.) + 0.14 (sys.)

0*BR < 0.2 pb to 0.7 pb
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Future Prospects

e Long term: reaching 4-8 fb-1 by FY09
— Detector upgrades for FY06 (Si (tbc), trigger)

Tevatron Higgs Sensitivity Group June 2003 Update

b § .................. § .................. § ................... § ............... SUSY/HIggS Workshop

SUSY/Higgs Workshop:

Tevatron Higgs Sensitivity Group:
June 24, 2003

Int. Luminosity per Exp. (fb'l)
[N
o

50 Dlscovery

e WH -, lvbb 1 . ; : 30 Evidence |

e ZH - vvbb : ; |

 Improvement due mainly to 100 105 110 115 120 125 130 135 140
sophisticated analysis techniques Higgs Mass m,, (GeV)
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Conclusion

@ Many new results on b-physics, QCD, electroweak,
Higgs, Top and New Phenomena have been obtained
with more than 100 pb-! of luminosity integrated
during Run II (i.e. similar to Run I lumi)

@ Many already exceeding Run I reach
@ Coming months bringing Run II into frontier physics

@ Rendez-vous at the winter 2004 conferences with a
luminosity 2-3 times higher than previously
achieved in Run I. Let’s hope for good surprises!
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