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A first look at the Run || data

The status of DG
W and Z production

Searches for new physics (L eptoquarks, Extra
Dimensions, SUSY)

Searchesfor the Higgs (SM Higgs, H-> WW?*)
Top cross-sections
Summary




SREINL TN UoSuR WYy
Gingsizlad 1S |dNA

‘N epesddn ouAd d3HI

M WioyH3a)s 1 SIBIS MOJSOR SATHMINUBBEWIN 0 )

LU DU H0S LI WMODS0 310 JIHHINALEDISEL Y J0 )

. BUGN HNIM WepssWy JIHHIN-WNO

1 pun
B I I
e I R

IequIngy _ﬂzm.ﬁm__ BlEL sl

Iy T w=a " o newy

noag "M Bauoy IaM  ungng ‘ebejoD Aussemun  yeBipueyD T gelueg T gy sexa]
umBuipy ‘s=E) jo

‘&.ﬁ @ .mE_u_._.m..ﬂﬂ_ o _m_
o
.@. % qe N _._..Jm__aEE._m

yooug Aucls ANNS
J9SBYS0Y Jo N

1 BN e

[ WopEII

I ERSEIGEN JO
HELS UEbpy
IR N

T UISEEaLLIon

auuegnaps "Ed4EMI ‘Wl M umsog

e ._qnsﬂﬂhm 'SaH| © puBpEN 107

Al FES Y30 ddS/VINDY] 1 yoa| Buesng
f-DampnT 1B ‘EAZNI THNAT N SEIS SEsuey
01 EdENI 19 anbeiy ‘seoumog jo Awapedy SESUEY 0

SiIISSIEN BNl WddD anfiesd ") 'yaeL yoezo aueq alioy 10 71

qousiy ‘e4zMl ‘NSI QUND &P 0X5|1JURI UBS T anbeld “n seeyD 1 ELEIpUY)

TN WS LI

7SI UsByLIch]

ofEayD "soul| jo

s TN

i 8lE15 EpUoH

gET TEN feaiieg aouaimeT]

_ . DUSal ) SIS [
DNE4 TBL BlSnEd T #1815 BHSIEAlL .m__Eq._,“_Emumh,n__ m

QUEE 80 O/H Op T 81815 aj80lag RILLIOJED JO 1)
Bulieg d3HI oUEUEN 8P OIY 3480 K34V Sally souang ap BUCZISY 10 1)

rsS O =




Protons o5 (646 physicists)

:‘:‘/’f " Tevatron (150-1000 GeV)

{\\ Anti-protons

Main Injector (8-150 GeV)




Protons
CDF | ——

h“x - F - i v - a
f}/’f Tevatron (150-1000 GeV) ‘ g

{g\ Anti-protons

DY (646 physicists).

New for Run II (2001-)

- main injector
-cms energy: 1.8->1.96 TeV p.o%
- more bunches: 6 -> 36
with 396 ns crossing time
- higher luminosity

Main Injector (8-150 GeV)




Theupgraded D@ Detector

Forward Mini-drift Forward Scintillator

Central Scintillator

chambers
L] : ".Ch |

E . i
Shielding | |i

New Solenoid, Tracking System
Si, SciFi,Preshowers

+ New Electronics, Trig, DAQ

Retained from Run I:

LAr calorimeter
Central muon detector
Muon Toroid

New for Run II:

Magnetic Tracker

2 Tesla Solenoid
Silicon Microvertex Tracker (SMT)
Central Fiber Tracker (CFT)

Preshower detectors

Forward muon detector

Forward proton detector

FE electronics, Trigger &DAQ
50 Hz to tape




Tevatron Peak Luminosity

Collider Run lIA Peak Luminosity 2 -1
cim S
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factor two higher than Run | record
goal for Run Il: another order of magnitude..
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Production of W and Z Bosons

Calibration of detector
with standard process

Measure luminosity with
small experimental and
theoretical uncertainty

Constraint parton densities

Perform precision measur ement
of electroweak parameters
(e.g. W mass and width,

gauge couplings..)

dominant W/Z production process




DO Run Il Preliminary

“tracking”
« Data

Events / 3 GeV

L=32pb™*
Loy
,=1585
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T 15 ' 250 300
M..(GeV/cY) M, (GeV)

D@ Runill Preliminary
- L 17 pb™*
——data

DZero Run Il Preliminary % W-ouv “ O allmc
W - v

L=42pb™ - | ’ g
W-oev l
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CDF and DO Runll Preliminary

Luminosity uncertainty of
about 10 % isdominant

PP o> WX > v +X

Theluminosity isdetermined
using total inelastic p-pbar
Cr 0ss-section

PP —Z+X - Il +X

Runfl *D0(&) DO
ACDF(e) = CDF()
xDO0(e)  © DO(u)
~ACDF(e) 0 CDF(W)
s UA1 ¢ UA2

1
Center of Mass Energy (TeV)

will beimproved...

Runl

3054 =100 ( stat 6 (sys)= 305 (lumi) pb
294 + 11 (sta 8(sys)= 29 (lumi) pb
3226 =128 (stat) =100 (sys) = 323 (lumi ) pb
264+ 8(stat)+ 17(sys)*= 26 (lumi) pb




L arge Extra Dimensions
- Inspired by string theory

- one popular model: Arkani-Hamed, Dimopoulos, Dvali (ADD)

- gravity existsin extra dimensions, it only appearsweak to us

n+1 n
I\/IPIanck_I\/I R

S

N : number of extra dimensions
M =~ 1TeV : fundamental Planck scale

R: radius of extra dimensions
-n =2 correspondsto R about 1 mm, i.e. it iIsaccessibleto gravity

experiments
- n > 2 can only be excluded by accelerators

- observation of effectsdueto Kaluza-Klein excitationsof graviton, G,



Search for L arge Extra Dimensions

d?o
dM d cos 0 *

—f, +f

2 _ 4
interference 'l G +1 Kaluza—Klein G (nG =F/M S)

F isdimensionless parameter of order unity (depends on formalism)

Graviton exchange would modify distribution of mass and cos 6L




ee and yy final state

SM Prediction | D@ Run Il Preliminary
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Fit thedistributionsin the M, - cosBL] planeto determinethe
value of n
Electron/Photon analysis:
Muon analysis.

Translateto 95% CL lower limitson Planck scale M ¢

using different formalismsfor F:

)\ 1
Electron/Photon 1.16 0.89 1.00
---

Muon Channel - 0.68 0.63




L eptoquarks

- LQ mediates inter actions between
guarksand leptons

- RO
. SCALARLQ F=2(¢
- LQ carrieslepton number,

baryon number, and colour | ==

- Scalar (S) or Vector (V) states A G o
;TPEUS Iir}nit
=== (Prelim

- Charges +- 1/3, 2/3, 4/3, 5/3 B H1 direct limit

102 (e p)
- Branching Ratio into charged A -
leptons B=BR(eg->eq) = 0, 0.5, 1 150 200 250 300 350 400

3 ) M, . (GeV
(Buchmduller-Ruckl-Wyler lepton g ( )
< R.McPherson, [CHEP02
- quark

model) q
- pair production (L EP,Tevatron) > gt 8 < lepton
(nearly) independent of A _




DY Preliminary

—e— L+ Data
I:I Z— pp + 2 jets (weighted)

. Scalar LQ ..M , = 160 Ge

Nevents/50GeaV

M(LQ)=140 GeV

Entries / 40 GeV

O = NWhHUOOSN®®O®O

'| L~40 pb~'

M(LQ)=200 GeV 1 ’
300 ' 430 scln 0 10[.1- 200 300 400 500 600
St [GeV] jui

Good signal-background separation using
sum over thetransverseenergy of all leptonsand jets

Cuts:  Twojetswith P_> 20 GeV
Two eectronswith PT> 25 GeV or two muonswith PT> 15 GeV

Limitsfor scalar LQ assuming 100% branching ratio into charged leptons




Gauge M ediated Supersymmentry (GM SB)

Signatures: PR e
¢ v E'>20 GeV
'L QCD bg from data

using fake y

- Gravitinoislightest super-
symmetric particle (L SP)

- Neutralinoisthe NL SP

0 140 160 180 200

- typical process:

PpP—gauginos—-W ,Z ,y +X




N=35,45,55 GeV

tg B=15, >0,
N =1, M=2A

60 i mess
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0 20 40 60 80 100 120 140 160 180 200

Missing transverse energy (GeV)

Closeto Run | limits
Lower than LEP 2 limits
.Just starting...

many ongoing sear ches
(e.g. tri-leptons)

Cut at ET>30 GeV:

SUSY particle mass scale:
N<51TeV

M (neutralino)< 66 GeV

D& Hun Il Preliminary

8‘/)@0/}

95% CL




expected uncertainties:
— W mass 20MeV

| —LEP1, SLD Data

Top mass 1GeV

68% CL 7 '
— Winter 2QO1

ruture

14 )/ A .. IPreIilmilnalry_
150 170 190 210 \ ‘
m, [GeV] _ Excluded Preliminalry_
2
10
world average: m,, = 80451 + 33 MeV m,, [GeV]

expected uncertainty : 27 MeV
with L =15 fb ™" per experiment




Higgs production at the Tevatron (and the LHC)

o ~0005pb ¢t




integrated luminosity /expt. (fb™)

The Search for the Standard M odel Hi
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~gXBR,, _,,~02%0.1pb=20fb

entries /(10 GeV)

M
Q

o
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0

m=100 GeV

datain 10 fb™
100 GeV Higgs
total bockg
Zbb, Wbb

i, it

ZZ, WZ

simulation
for 10 fb!
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TheRoad totheHiggs:  !dentifiy W and Z bosons

Under stand jets
(W + 2 jets, Z + 2 ets)

|dentify b jets (b tagging)




TheRoad totheHiggs:  !dentifiy W and Z bosons

Understand jets
(W + 2 jets, Z + 2 |ets)

DO Run Il Preliminary

« Data | dentify b jets (b tagging)
MC

PYTHIA

Z + jets

band:
energy scale
uncertainty

0 1 2
Jet Multiplicity




e

Events / 30 GeV
N
(&) |

o

Di-jet mass spectrum

DG Run Il Preliminary

» Data
MC

—t— Zevents
(electron+ muons)

Events / 20 GeV

DO Run Il Preliminary

« Data
MC

W events
(electron+ muons)

Monte Carlo normalised to data




Tagging of b jets

T=~15ps—L,,=1mm

-=%°
-

impact « *decay length L >0
parameter (IP) Xy

IP resolution vs track p_ DO Run 2 reliminary

c Single muons , High-p_  muon sample

&5“ - & DO run 24
\_:40 : & DOrun24 - muon-+jet b enhanced
6 C !

30 %

20 L

10 F

0_..
-5 0 5 10 15

Significance = dcalo




combined CDF /DO threshoids

ey

é : :30 fo™'
Presentation by Mike Witherell > - -y
(Fermilab Director) at the FNAL -% : :
User's Meeting last week: % e 2 1o

g0 | - B

k=

80 100 120 W0 160 180 200
Higgs mass (GeV/c?)

Luminosity projectior

F 2 Fyo3 F v FYOb FY08 FYQ7 FyO=s FYO9

still in flux: depends on success of technical improvements for the
Tevatron



Branching ratio of SM Higgs boson

B, Djoadl, J. K&l nowskl, kd. Epira
| | | | I 0 1

LN L kLl

Ll b1 gl




ee final state

FDZ Run Il Preliminary
*Data =-W+jets
= Multi-jet =W+

k D@ Run Il R

*Data
= Multi-jet
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LEP excluded (95% CL)

D@ Run Il Preliminary
[L dt=44.5pb™
Excluded at 95% CL

—.-—-——-—-..__*____,-’

Standard Mozl‘t;l““'

4'™ Generation Model

140 160 180 200
Higgs Mass (GeV)




DY Run I Preliminary

ut
i ‘,'-’l
s e+jels
] _._:.4 UW+jers
Run |l cross-section about 30% | ket
. . | i — £ e .’.'-',’1.1.
higher than in Run | | 1 it etshy
No Run Il mass measurement yet -

o(t)=
85 % (stat) as(sys)+0.8(lumi)pb *




G en Top candidate

Fuin 169920 Event 513.'52 Wfd.Jan prg 1 1 2005

ET scale: 37 Ge¥

0.5 events expected, 1 event observq
expected background: 0.07 +- 0.01

er(L1C)




Summary

First D@ Run |l resultswith L=40-50 pb™
(about half of Run )

>140 pb™ on tape -> more at summer
conferences

With about 300 pb™ we expect to significantly
Improve on many L EP results

Basic objects (jets, tracks, electrons, muons)
are well under stood

In high energy collider physicsthiswill bethe
decade of the Tevatron




