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36 Talks+ joint session (A)
Sebastien Greder (Strasbourg) Top results at the Tevatron
. Stano Tokar (Comenius Univ. / CERN) Top Physics in ATLAS
. Susana Cabrera (Duke) Electroweak results at the Tevatron

Raimund Stroehmer (Munich) W mass, WW and ZZ cross-sections 
Agustin Sabio Vera (Hamburg) W-boson production at large transverse momentum

Emmanuel Sauvan (CPPM Marseille) Events with several high PT leptons at HERA
Stephanie Beauceron (LPNHE-Paris) Higgs search at the Tevatron

. Andre Sopczak (Lancaster) Searches for Higgses beyond the Standard Model
Christophe Delaere (Universite Catholique de Louvain) Fermiophobic Higgs
Leonardo Carminati (INFN - Milano) H-> gamma gamma with the ATLAS detector
Michael Spira (Paul Scherrer Institut) NLO results on bb+Higgs production at hadron colliders
Nikolaos Kidonakis (Cambridge) Charged Higgs production with a top quark at the LHC

. Anja Vest (RWTH, Aachen/H1) Searches for squarks with H1 at HERA
Nick Malden (Manchester/H1) Search for Superlight Gravitinos at HERA
Tibor Kurca (IPN /CCIN2P3 Lyon) Susy results at the Tevatron

. Lorenzo Bellagamba (INFN/ZEUS) Lepton Flavor Violation and FCNC
David South (DESY/H1) Events with high Pt leptons and missing Pt and anomalous top at HERA

. Gerhard Brandt (Heidelberg) Events with high PT tau's with H1 at HERA
. Nikolaos Kidonakis (Cambridge) Anomalous tqV couplings and FCNC top quark production

. Paolo Checchia (Padova) 2-fermion production at LEP
Guillaume Leibenguth (Universite Catholique de Louvain) Single vector boson production at LEP
Paul Bell (CERN) Quartic Gauge Couplings
Frank Krauss (TU Dresden) Construction of new Tools for automatic Calculation of Cross Sections

M. Moretti ALPGEN
Tobias Haas (DESY) Physics at a Future Linear Collider
Luigi LiGioi (INFN/ Rome La Sapienza) CP violation - overview of angles
Marek Szczekowski (Warsaw/LHCb) Effect of new physics from the CP violation measurement

Ivan Melo (Univ. of Zilina) Vector resonances from strong electroweak symmetry breaking at e+e- colliders
Vitaliano Ciulli (INFN Firenze) Electroweak B physics at LEP
Mousumi Datta (Wisconsin) Rare B decays

Daniel Ryan (Tufts) Leptoquark searches at the Tevatron
Arnold Pompos (Oklahoma) Other particle searches at the Tevatron

Matti Peez (LLR - Ecole Polytechnique/H1) General Search for New Phenomena
Ulrich Parzefall (Freiburg) Triple Gauge Couplings at LEP

Thomas Teubner (Liverpool) g-2
Philip Bechtle (DESY) Searches at LEP

Jolanta Sztuk (Warsaw) Leptoquarks and Contact Interactions at HERA

Convenors: Bruce Straub,Michael Spira,CD
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Hera:8
Tevatron:6
Lep:9
LHC:3
B-fact.: 2

Theory: 8 
covered by Michael Spira



ZEUS

H1

ZEUS

H1

1.flux of  colliding matter

''secondary'' beams of “partons”

2. EW/BSM:cross section of the hard process

unknown, allow to compare 

LEP,Tevatron,HERA

3. (SM) background 

low->unexpected events

…or detect high energy effects in the loops: rare decays

2007 :    LEP:0.8fb-1 HERA: 1fb-1 TEVATRON: 1.2-2 fb-1

(2009:4-8)



Outline
• SM status from precision measurements
• Top Mass
• Boson production
• High PT leptons
• Higgs searches
• SUSY
• Rare Decays



The Electroweak Fit
Global fit probability ~ 4.5%

(28% without NuTev) 

Measurements using 
Z → QQ decays

• Rb anomaly solved long 
ago…

• Forward-backward b 
asymmetry pull > 2 σ



b-quark couplings anomaly?

Large deviations in the right coupling gRb only! 

Vitaliano Ciulli, Paolo Checcia





Top Mass Measurement



Consequences of new top-mass 
combination



Weak Boson Production at LEP

Guillaume Leibenguth



W/Z pair production at LEP

Raimund Stohmer



LEP-Combined TGC Results
• Single-parameter fit 

combination
– Precision of 0.02 – 0.05
– Consistent with SM
– Sensitive to radiative 

corrections

1•10-3

0.08

LHC

~5•10-40.02
5

g1
z

~5•10-43•10-30.02
5

λγ

~5•10-40.10.05κγ

TESLATevatron
(projected)

LEP2

Ulrich Parzefall

Paul Bell



CDF & DØ σ×BR(Z→l+l-), σ×BR(W→lν)CDF

pb)(3.15)(3.4)(3.33.254)*/( lumsyststatZpp ±±±=→→ llγσ

pb)(167)(52)(102777)( lumsyststatWpp ±±±=→→ νσ l

σBR(W→lν)=2687±40 pb (NNLO theory: Martin,Roberts,Stirling,Thorne)

σBR(Z→ee)=250.5±3.8 pb (NNLO theory: Martin,Roberts,Stirling,Thorne)

CDF: e&µ combined

Boson pair production also studied         Suzanna Cabrera



Events with several leptons at HERA

2e2e3e

(“2e” + ”3e”)

Emmanuel Sauvan
Multi-muons: [H1, Phys. Lett. B583 (2004), 28]



Production of Production of ττ pairs at HERApairs at HERA
First glimpse, semi-leptonic ττ final state



Events with isolated leptons and PT
miss

H1

ZEUS

ZEUS

τ τ



Summary table of isolated lepton 
searches

Lorenzo Bellagamba,Gerhard Brandt, David South



HERA II data (H1)

Recent 2003/2004 data
L=17 pb-1

PT
X>25 GeV   : 2/0.6



PT=47 GeV

PT=29GeV
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Also hadronic channel used in the limit setting

H1 +

Lorenzo Bellagamba
Dave South



Higgs searches at Tevatron

D0: σ(WH)B(H bb) < 12.4 pb 
for MH = 115 GeV at 95% C.L.

CDF:σ×B < 14 – 19 pb
for MH = 70 – 120 GeV
Exceeds CDF’s Run I limit [PRL 79, 3819(1997)]

W(→eν)bb production

Stephanie Beauceron, Andre Sopczak,Christophe DelaereMore on Higgses:



Prospectives for Higgs search

• New study from CDF + DØ :

5σ discovery
3σ evidence
95% CL exclusion
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Tevatron Higgs Sensitivity Group June 2003 Update

SUSY/Higgs Workshop

          Higgs
Sensitivity Study

 Discoveryσ5
 Evidenceσ3

95% CL Exclusion

Tevatron Higgs Sensitivity Group June 2003 Update

5σ discovery

3σ evidence

95% CL exclusion

Statistical power only
Systematics not included



ATLAS: discovery potential H->γγ

100 fb-1 collected in high luminosity
conditions (1034 cm-2 s-1)

30 fb-1 collected in low luminosity 
conditions ((2)*1033 cm-2s-1)

Last official results reported in 
physics TDR (PYTHIA 5.7 with 
CTEQ2L)

Latest simulations (PYTHIA 6.2 and
CTEQ5L) and analysis confirms the
published results with a slight 
degradation (< 10%)

L.Carminatti



Next Linear Collider

• ee → HZ → ZZZ , ZWW
– H → ZZ, WW with hadronic decay, so no 

missing energy 
– Use 4C kin fit

• ∆mH ≈ 400 MeV (0.2%)
• ∆ΓH ≈ 800 MeV (25%)

• ee → HZ → bbqq
– Use 5C fit to signal on top of bg
– ∆mH = 40 … 70 MeV

mH < 130 GeV mH > 2 mZ

mH (GeV)

Tobias Haas



New Bosons:H++

115eµ

95116113135µµ

~102-113135ee

HR
++HL

++HR
++HL

++

D∅
106 pb-1

CDF 
240 pb-1

Mass 
Limit

RUN2

● H++ predicted in LR symmetric models
● Only lepton couplings, do not “couple to the 

mass”



Other new bosons: Leptoquarks 

e e

More on LQ,LFV: Jola Sztuk,Lorenzo Bellagamba



LQ at Tevatron

1 ν ν c c

Beta I II
1 225 200
1/2 204 180
0 98 98

1 220 202
1/2 182 164
0 1231

Beta I II
1 225 200
1/2 204 180
0 98 98

1 220 202
1/2 182 164
0 1231

Beta I II
1.0 238 200
0.5 213 in progress

0.0 in progress in progress

1.0 230 240
0.5 197 in progress

0.0 117 117

Beta I II
1.0 238 200
0.5 213 in progress

0.0 in progress in progress

1.0 230 240
0.5 197 in progress

0.0 117 117

Run 1 Run 2

Dan Ryan



Z’ in ee channel

SM Couplings
CDF :               750 
DØ:                  780

E6 ZI Zχ Zψ Zη
CDF:      570  610   625  650
DØ:        575  640   650  680

DØ ∫Ldt = 200 pb-1

Data
QCD

SM 
prediction Signal 

prediction

Limits (in GeV)

95% CL limit

ZI Zχ Zψ Zη

SM coupling

More exotics: A.Pompos,T.Kurca,P.Bechtle



SUSY : squark production

HERA: Rp-violation, squarks single produced
Tevatron:pair production

MSUGRA

Anja Vest, Tibor Kurca



Search for bosonic stop decay

GMSB: Nick Malden,Tibor Kurca 



General Search for New Phenomena

HERA IIHERA I

Matti Peez

Unique phase space:
PT>20 GeV
10<theta<140



Rare decays aren’t so “rare” (PEP3=665pb-1/24h)

DIS 2004
Mousumi Datta, University of Wisconsin-Madison

Flavour Physics:
Luigi DiGiola, Marek Szczekowski 



(g-2)µ



Summary and Outlook
• LEPxSU(2)xU(1) is perfect, within the errors. 
• Tevatron :2xLumi(Run1) 

– 2007: 1-2 fb-1

– Run1->2:factor ~40 in lumi by 2009 Ecm=1.9 TeV

• HERA: Upgrade delayed, recent good news
– Need to fullfill the promised program 1 fb-1

• Impressive exploration of rare phenomena at 
B factory (660 pb-1/24h PEP)

• New generation of colliders pp, ee expected 
to take over from LEP,HERA,TEVATRON 



DiBoson Production: Wγ ,Z γ,WW: TGCCDF

pblumsyststatWWpp )(9.0)(6.1)(3.14)( 6.5
9.4 ±±=→ +

−σ

pblumsyststatWWpp )(2.1)(5.3)(1.54.19)( ±±±=→σ

NLO (MFCM, Ellis& Campbell)  σWW=12.5±0.8 pb

e,µ

l+track

σ(Wγ)×BR(W→lν) = 19.7± 1.7 (stat) ± 2.0 (sys) ± 1.1 (lumi) pb

σ·BR(pp →Wγ → ℓν ℓ γ) = 19.3 ± 1.3 pb 
NLO prediction (U. Baur)

σ(Wγ)×BR(W→lν) = 19.3± 2.7 (stat) ± 6.1 (sys) ± 1.2 (lumi) pb

NLO prediction(U. Baur): (LO + ET(γ) dependent k factors):

σ·BR(pp →Zγ → ℓℓγ)  = 5.4 ± 0.4 pb

σ(Zγ)×BR(Z→ll) =5.3± 0.6 (stat) ± 0.4 (sys)± 0.3 (lumi) pb

CDF

D0



● Muons identified in central tracker, 
calorimeter and external muon
chambers 

● PT
µ1 > 2 GeV, PT

µ2 > 1.75 GeV

● Mµµ > 5 GeV

● (20° < θµ < 160°)

H1: (71 pb-1)

σµµ = 46.4 ± 1.3 ± 4.5 pb

SM prediction (GRAPE): 46.1 ± 1.4 pb

[H1, Phys. Lett. B583 (2004), 28]
Di-muon events
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(b)

B+→µ+ν at

81.4 fb-1

B+→µ+ν
simulation

DataData

BF(B+→µ+ν) < 
6.6×10-6 @ 90% CL

(PRL)

•• Purely Purely leptonicleptonic decay are decay are 
helicityhelicity suppressed in SMsuppressed in SM

•• B+→l+ν : SM expectation:
BF(B+→µ+ν) ~ 4×10-7

BF(B+→τ+ν) ~  9×10-5

• Provide measurement of  
fB|Vub|
• Sensitive to charged Higgs, 
leptoquarks.

B+→l+ν

L=81.4 fb-1

DIS 2004
Mousumi Datta, University of Wisconsin-Madison



Search for excited electrons at Tevatron

f/Λ, 
f is the coupling to Z
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Search for Superlight Gravitino at HERA

Nick Malden


