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The big questions...
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Overview

The status of Standard Model tests
EW parameters
high Et jets
EW symmetry breaking 

Beyond the SM
SUSY
LQ,CI,LED
zoo

Future : HERA upgrade, TeVatron II, LHC, LC, VLHC
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Status of SM
In general data agree very well with the SM:

LEP EW parameters
precision 
measurements
T. Saeki 
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Jet at high EJet at high Ett at HERAat HERA
C. Foudas

Jet data at high EJet data at high ET T have been used at HERAhave been used at HERA--I I 
to test QCD and make precise measurements to test QCD and make precise measurements 
of the gluons and of the gluons and ααSS

The detector and theory systematic errors The detector and theory systematic errors 
have been well understood and we have have been well understood and we have 
learned that jet measurements can be made learned that jet measurements can be made 
to better than 10% level if the Eto better than 10% level if the ET T is high is high 
enough (high Qenough (high Q2 2 is needed also)is needed also)
Low QLow Q2 2 regime is rich but require more regime is rich but require more 

precise theoretical calculations.precise theoretical calculations.
HERA II will start soon !! One can expect a HERA II will start soon !! One can expect a 

large increase of the high Elarge increase of the high ET T highhigh QQ2 2 samplessamples
which will enable us to tag the proton PDFs at which will enable us to tag the proton PDFs at 
higher x, measure higher x, measure ααSS, BFKL, search for new , BFKL, search for new 
physics.
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Top physics

K. Sliwa
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IS IT ONLY TOP ?

Rapidity (CDF) and pseudorapidity (D0) distributions of tt
system
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Run II CDF B-physics prospects

CP violation

Improved measurement of sin(2β) in 
B0→J/ψK0

S: ≈20000 events 
σ(sin2β) ≈0.05

BS mixing in BS→DSπ+ sensitivity up 
to about 
xS≈60 (≈23000 events)
xS≈30 in semileptonic decays

xS=∆mS/ΓS

Measurement of γ in 
B0

d → π+π- and B0
S → K+K- decays. 

Use of both decays reduces the 
influence of penguins.
Assuming S/B=1/2 and ∆mS=30 ps-1; 
events: 5000(π+π-)/10000(K+K-):
σ(γ)≈70
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NuTev puzzling result
P.Spenziouris 
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NuTeV ( cont’d)
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Isolated lepton final states @HERA

N.Malden
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Isolated leptons ( cont’d)
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Isolated leptons (cont’d)
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EW symmetry breaking

Despite the excellent perfomance of LEP
the Higgs boson has not been  found ( yet)
searches have been conducted in many sophisticated 
way. Some analysis still ongoing...

Higgs at LEP
P.Zalewski

At 95% C.L. 
mH > 114.1 GeV/c2
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Prospect for Higgs at TeVatron

M. Petteni
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Prospects for Higgs at the TeVatron
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Higgs at the TeVatron
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Run II extrapolations

Assuming the same Signal to Background ratio as in RUN-
I, the cross section limit at 95 % confidence level has been 
scaled as

EffRI / EffRII   x  √(L R-I / LR-II)

MET + bb:
In respect to run I, factor 1.4 (turn-on) x 1.3.
(improved geometrical acceptance)

Multijets:
in respect to runI factor 3 
( double b-tag efficiency)x1.3.

Snowmass 2001
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SUSY at LEP N. De Filippis

LSP vs slepton limits
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SUSY Higgs
G. Weiglein

tanβ ~ 1 not excluded
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SUSY at HERA

J. Haller

Cascade decays
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SUSY at HERA ( cont’d)

e + jets + X

ν + jets + X
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SUSY at HERA ( cont’d)

Limits competitive with LEP and TeVatron
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SUSY at the TeVatron
R. Stroehmer

run I analysis are almost all 
finalized

improved result on searches 
for gluinos and squarks

Stop pair production

Multijets + MET
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SUSY at the TeVatron
R. Stroehmer

Many  new results
for RPV SUSY

Searches for LSP decaying into
letpon + 2 jets
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LeptoQuarks at HERA
J. Sztuk

Both NC and CC channels considered

BRW model
β = 1/2

M ≤√s  s-channel production
M >√s  s and u-channel exchange + interference

(CI approximation)
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LeptoQuarks at HERA

J. Sztuk

BRW model
Generic model
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Tevatron Leptoquark Limits

Existing Tevatron LQ Searches
pp gg LQ LQ l+l-qq, l±νqq, ννqq

Limits depend on type of LQ (scalar/vector, generation), LQ-q-l couplings and 
β=BR(LQ l±q)

1st generation LQ mass limits
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Tevatron Leptoquark Limits
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LEP LQ limits

Pair production M ≤√s/2 

Decay mode :
♦LQ LQ → llqq
♦LQ LQ → lνqq
♦LQ LQ → ννqq
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LEP LQ limits

Single LQ production
M < √s
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LFV at HERA C. Genta

No evidence found
limits on Youkawa coupling/mass

for generation mixing LQ

For λ =0.3 M > 280-300GeV
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LED search at LEP

2n
D

n

M
s
+≈σ

e+e− → Gγ cross-section goes as :

Signature :

P.Deglon

Single photon
Missing energy
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0.450.670.811.02L3 (189 GeV)

0.470.710.861.09Opal (189 GeV)

0.841.38Delphi (181-209 GeV)

0.780.971.28Aleph (189-209 GeV)

7432
Number of extra dimensions

95% lower limits on MD (TeV):

[hep-ex/0201029]
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LED search  @LEP

Aleph + Delphi + L3 + Opal
130 GeV – 209 GeV

MS (TeV)

0.951.14e+e− → γγ

1.131.28e+e− → e+e−

1.131.39Combined

λ = +1λ = −195% CL lower limit :

[hep-ex/0103039]
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LED @ TeVatron S.Mattingly

Searches for virtual graviton exchange

pp→eeX,γγX

Direct graviton production
pp→gG
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LED searches at HERA

S. Schmitt

λ = +1:   1.13 TeV   λ = -1:  1.39 TeV   LEP 
λ = +1:   1.1  TeV   λ = -1:  1.0 TeV  TeVatron, D0 
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Contac Interactions
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Contact interactions @ HERA
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Contact Interaction Limits @LEP

Aleph + Delphi + L3 + Opal 130 GeV - 209 GeV
e+e− → bbe+e− → µ+µ− or τ+τ− e+e− → cc

Λ > 8.5 TeV … 26.2 TeVfor µ,τ :
[LEP2FF/01-01]
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Beyond the SM ( cont’d)
Excited fermions at HERA A. Weber
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Excited Fermions at HERA

No evidence for any excited fermions



5/8/2005 DIS2002 - WG5 Summary 42

DIS2002
Multileptons final states at 
HERA

C. Vallee

Elastic γγ
Inelastic γγ
ee ( resolved γ from p)
DY ( resolved γ from e )
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Multileptons final states at 
HERA
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Multileptons final states at 
HERA

Multileptons final states at HERA
C. Vallee
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TeVatron Run II status

Tevatron is planning to deliver 80pb-1 by 
the end of  September (200 pb-1 by the  
end of 2002), but up to now ~40 pb-1

delivered.

M.Wolter
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LED at TeVatron II T.Pratt

Tracey Pratt DIS 2002, Poland     April 02

ADD model and RS model limits

SM prediction
Quantum Gravity Model for Ms values
CDF results for dimuon samples

Effective Planck Scale lower limit (95% C.L.)
0.9-1.5 TeV Run I
1.3-2.5 TeV Run IIa, 1.7-3.5 TeV LHC
Range corresponds to number of extra dimensions
n=7-2. (hep-ph/9904234, hep-ph/9909218)

Compactification scales R-1 (TeV)
 0.9 Run 1 at 95% C.L.,

 1.2 Run II, 6.7 LHC
(hep-ph/9905311)

Run I
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HERA upgrade
A.Metha

Integrated luminosity will be
~1000 pb-1

Luminosity will be shared
equally between e+p and e-p and
L and R polarizations
Some data taken at lower CMS energy
for Fland high x measurements
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HERA upgrade
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HERA upgrade
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Polarization at HERA
E. Gianfelice
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Polarization at HERA
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Polarization measurements
J.Boehme

Charged currents Neutral currents
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Polarization measurements (cont’d)
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Polarization measurements (cont’d)
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Polarization measurements (cont’d)
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The future: LHC status G. Wrochna
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The LHC mythology
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Higgs at LHC
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The future: Linear Collider

K. Desch
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Linear Collider
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Linear Collider
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Gamma-Gamma option at LC

A photon collider based on laser
beams back-scattered from high energy
electrons offers a unique opportunity
to study resonant production of the 
Higgs  boson  in the process γγ → H

M.Krawczyk
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Physics beyond the TeV scale...

S. Chivukula, Z.Lalak

Black holes production (LHC)
through extra dimensions ( n=6)

MBH > 5 TeV -> 1BH/sec
MBH > 10 TeV -> 3BH/day

Signatures :
10% hard leptons
2% hard protons
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Conclusions

It has been  a very interesting session
we thank all our speakers
and we look forward to new data from HERA2 and 
the Teavtron!
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