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Volker Büscher (Freiburg), Bogdan Dobrescu (FNAL),

David Rainwater (Rochester), Michael Schmitt (Northwestern)

Outline:

– Experimental Aspects

– Model-independent Analysis

– Models: Case Studies



Experimental Aspects

Goals:

– Review differences between Tevatron and LHC algorithms

– Comparison of performance in LHC MC with Tevatron MC and data

– Inject realism into LHC simulation and analysis

Projects:

– Electrons and Photons (Yuri Gershtein)

– Muons (Carsten Hof, Carsten Magass, Alexey Drozdetskiy)

– Taus (Michael Heldmann, Ingo Torchiani, Volker Büscher)

– Jets and Missing ET (Shoji Asai, Song Ming Wang, Reiseburo Tanake)

– tracking and b-tagging (Veronique Boisvert)

Please add your name to the list!



Tau Identification in ATLAS and DØ
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Tau Identification in ATLAS and DØ

Tau Isolation:
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Tau Identification in ATLAS and DØ

Ratio of track pT and calorimeter ET :

��������������������������	
������	�������������������������������������� �


���#� �$���#�)� &+'(�)���+
&����������������������
����������������������������������������


��+
��������
&����������

��
���������
�
����
���&������

����
&�����������

��+
�����������
��������������
���������������

� �����

�����
�������

>�������������
 >�������������


��
�
��
��

��
�
�
�
�8
�
�


��
�
��
��

��
�
�
�

8�
�


�����
�������

!"�!#�#

Width of calorimeter cluster:
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Tau Identification in ATLAS and DØ
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Muons

A number of benchmark scenarios can be discovered with 10 fb
−1:

Tevatron like-sign dimuon analyses:

– non-negligible instrumental backgrounds:

– non-isolated muons from bb̄

– mismeasurement of muon charge)

→ CMS studies in progress



Model-Independent Analysis

Goals:

– Assuming observation of a signal, interpret as Standard Model plus one new particle

– Classify new particles according to spin (gauge bosons, fermions, scalars) and charges

– Study each type of particle, understand signatures and how to disentangle them

Projects:

– Zprimes (Michael Schmitt, Benjamin Trocme, Tim Tait, Bogdan Dobrescu)

– Wprimes (Zack Sullivan, Carsten Hof, Carsten Magass)

– Vectorlike Quarks (Tim Tait, Georges Azuelos)

– TeV-Scale String Resonances (Tao Han, Piyabut Burikham)

– Leptoquarks (Michael Spira, Simona Rolli)

– Gluinos (David Milstead)

– Topgluons, Colorons, ...

– Charged Scalars

– ...

Please add your name to the list!



Disentangling Zprimes
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Disentangling Zprimes



Leptoquarks

PROSPINO AND LEPT OQUARKS :

FROM T EV. T O T EV

Michael Spira (PSI)

I PROSPINO

II Leptoquarks

III Conclusions

in collaboration with W. Beenakker, M. Krämer, T. Plehn and P. Zerwas



Leptoquarks

9/16/04 Simona Rolli, TeV4LHC 33

e e

l dependence



Leptoquarks
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Leptoquarks
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Leptoquarks

PROSPINO
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Models: Case Studies

Goals:

– For more complex signals (cascades, production of multiple particles), check if consi-

stent with various models

– Large number of models, phenomenology depends on free parameters → case studies

Projects:

– SUSY

– mSUGRA (Alexander Belyaev, Tadas Krupovnickas)

– MSSM (Howie Baer, Georg Weiglein, Csaba Balazs)

– NMSSM (Sabine Kraml, Cyril Hugonie)

– Stops (Sabine Kraml, Joe Lykken, Shoji Asai)

– Disentangling Models (Dirk Zerwas et al. (SFITTER), Bob Kehoe, Gordon Kane)

– Tools (Michael Spira (PROSPINO), Peter Skands (SLHA))

– Universal Extra Dimensions (Kyoungchul Kong, Konstantin Matchev, Satya Nandi)

– Signal Generators and tools for Extra Dimensions (Albert de Roeck et al.)

– Little Higgs Models with T-Parity (Jay Hubisz)

– Technicolor (Ken Lane)

– Higgsless Models (Andreas Birkedal)

Please add your name to the list!



TeV4LHC SUSY

SUSY searches: where Tevatron may
help LHC analyses

SABINE KRAML

CERN PH-TH

(APART Fellow of the Austrian Academy of Sciences)

TEV4LHC workshop, CERN, 28-30 April 2005

SUSY searches: where Tevatron may help LHC analyses – p. 1/23



TeV4LHC SUSY

Light Stop

Motivation: sufficiently strong first order phase transition to
preserve generated baryon asymmetry

100 105 110 115 120

mH (GeV)

100

120

140

160

m
st

R
 (

G
eV

)

mQ= 2 TeV

mh <
∼

120 GeV

mt̃1
<
∼

165 GeV

moderate tan β ∼ 5

[Carena, Quiros, Wagner, 1998]

NB: Right Ωh2 from χ̃0
1t̃1 coannihilation: mt̃1

− mχ̃0

1
∼ 30 GeV.

Otherwise other contributions from e.g. light sleptons needed.

SUSY searches: where Tevatron may help LHC analyses – p. 8/23



TeV4LHC SUSY

t̃1 rates and signatures

• Large rate of pp̄ → t̃1
¯̃t1
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• Decay t̃1 → cχ̃0
1  2j + 6ET

• Other modes: t̃1 → bχ̃
±
1 , bWχ̃0

1
, blν̃

• If gluino mass ∼300–400 GeV:
pp̄ → g̃g̃ → tt t̃1t̃1

ca. 50% of SUSY cross section

• Possible discovery channel at Tevatron

• At LHC: pp → g̃g̃ → tt t̃1t̃1, pp → g̃b̃ → tW t̃1t̃1, ....
VERY difficult if stop is light

SUSY searches: where Tevatron may help LHC analyses – p. 9/23



TeV4LHC SUSY

Tevatron reach for t̃1 → cχ̃0

1

[Balazs, Carena, Wagner, hep-ph/0403224]

SUSY searches: where Tevatron may help LHC analyses – p. 10/23



TeV4LHC SUSY

BR(Bs → µµ)

• Present bound: BR(Bs → µ+µ−) < 5.8 × 10−7

• SM prediction: BR(Bs → µ+µ−) = (3.4 ± 0.5) × 10−9

• In SUSY, the B → µµ branching ratio grows like tan6 β,

orders of magnitude enhancement, BR∼ 10−7 for tan β = 50

• If deviation from SM prediction observed at the Tevatron:

? large tan β interpretation in SUSY ?

• Consequence: expect many τ ’s in SUSY decay chains
at Tevatron and LHC → optimize τ identification,
want good τ energy and polarization measurements, etc.

SUSY searches: where Tevatron may help LHC analyses – p. 17/23



TeV4LHC SUSY

BR(Bs → µµ)

[Dedes, Dreiner, Nierste, hep-ph/0108037]

SUSY searches: where Tevatron may help LHC analyses – p. 18/23



SUSY Fits in Tevatron and LHC Data (SFITTER)
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SUSY Fits in Tevatron and LHC Data (SFITTER)



Conclusions

– Community has a strong interest in landscaping

– A number of experimental and phenomenological projects in progress

– Many fruitful discussions and collaboration between experiment/theory
as well as Tevatron/LHC

– Now aiming at producing a summary document that will hopefully be
useful for the LHC era


