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• Observables at LHC to study RS G in
• Signature spaces of RS G sneutrino in R and Z’/

p p Xl l+ −+ → +
Signature spaces of RS G, sneutrino in Rp and Z .
Discovery reaches.

• Angular distributions in the dilepton channel

/

Angular distributions in the dilepton channel.
• Identification of the spin‐2 RS graviton:

With center edge asymmetry– With center‐edge asymmetry,
– Exclusion both spin‐1 and spin‐0 hypothesis.

• Discovery of the second excitation of graviton as a• Discovery of the second excitation of graviton as a
smoking gun signal for the non‐factorizable
geometry of RS.geometry of RS.

• Conclusion.
arXiv:0805 2734 [hep‐ph]arXiv:0805.2734 [hep‐ph]
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I t d tiI t d tiIntroductionIntroduction

• Heavy resonances with mass ≥ 1 TeV are
di t d b l d l b d th SMpredicted by several models beyond the SM:

Models with extra spatial dimensions RS (spin 2)– Models with extra spatial dimensions RS (spin‐2)

– E GUT and LR models (spin 1)– E6 GUT and LR models (spin‐1)

– SUSY with R (spin‐0)/SUSY with Rp (spin 0)

– etc.

/

etc.
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• Once a heavy resonance is discovered, its
observables can be used in the attempt to identify
the theoretical framework to which it belongs.g
The measurement of the total number of events,
the angular distribution dσ/dcosθ, and the center‐the angular distribution dσ/dcosθ, and the center
edge asymmetry ACE of leptonic decay products at
the resonance peak is a powerful tool tothe resonance peak is a powerful tool to
disentangle the graviton (spin‐2) from the Z’ and
sneutrino and hence to identify the spin of Gsneutrino, and hence to identify the spin of G.

, ( , )p p X l el l μ+ −+ → + =

• The angular study is not considered here as it
requires more integrated luminosity as the onerequires more integrated luminosity as the one
available in the first phase of data taking at the
LHCLHC.
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Previous studies on search for Previous studies on search for 
heavy graviton resonances:heavy graviton resonances:

• ATLAS:
– Allanach (2000, 2002)

• CMS:
– Cousins et al. (2005)

– Belotelov et al (2006)– Belotelov et al. (2006)

– Clerbaux et al. (2006)

– Collard et al. (2003)
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Here:Here:Here:Here:
• In this talk we discuss the identification reach at LHCIn this talk we discuss the identification reach at LHC
on the spin‐2 RS resonance against spin‐1 and spin‐0
non standard exchanges in the process: p p Xl l+ −+ → +non‐standard exchanges in the process:

• Basic observables:
p p Xl l++ → +

σ∙Bℓ ‐ resonant cross section and

A center edge asymmetryACE – center‐edge asymmetry.

• Identification reach on spin‐2 G ª exclusion reach on
both the spin‐1 and spin‐0 hypotheses.

• Discuss a potential of LHC to discover the secondDiscuss a potential of LHC to discover the second
graviton excitation => distinction of the RS model.
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RS model parametersRS model parameters
The properties of the model are determined by twoThe properties of the model are determined by two
parameters:

/– c = k/MPl ‐ the coupling parameter

– MG = m1 ‐mass of the first graviton resonanceG 1 ass o t e st g a to eso a ce

• Masses of higher excitations G(n):

where xn are roots of the Bessel function J1(xn)=0

(x1=3.83, x2=7.01, x3=10.17, …) => unevenly spaced.(x1 3.83, x2 7.01, x3 10.17, …) unevenly spaced.

Mass pattern is distinctive of the model, if higher
it ti i dditi t th d t t ld bexcitations in addition to the ground state would be

discovered.
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RS model constraintsRS model constraints
• “Theoretical”:Theoretical :

0.01 ≤ c ≤ 0.1
Λ < 10 TeVΛp < 10 TeV

E i t l• Experimental:
– TEVATRON: MG > 300 GeV @ c = 0.01

MG > 900 GeV @ c = 0.1

• Total width: Γn = ρmn xn2 c2

where ρ is a constant depending on the number ofwhere ρ is a constant depending on the number of
open decay channels.
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H d l lH d l l X+Hadron   levelHadron   level p p Xl l+ −→ +

• SM: qq ,Z l lγ + −→ →
• Graviton exchange signatures in RS scenario:

qq , l lγ

qq G gg Gl l l l+ − + −→ → → →qq G , gg Gl l l l+ +→ → → →
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+ −→ →qq,gg ,Z ,G l lγ + −C.M. system:l lqq,gg , , l lγ

cos( )z θ≡
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Cross section of RS GCross section of RS GCross section of RS GCross section of RS G
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E i t l d th ti l i tExperimental and theoretical inputs
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Figure 1.
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S t i t t l lS t i t t l lSneutrino at parton levelSneutrino at parton level
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C ti f t iC ti f t iCross section of sneutrinoCross section of sneutrino
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Z’ t t l lZ’ t t l lZ’ at parton levelZ’ at parton level
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A l di t ib tiA l di t ib tiAngular distributionsAngular distributions
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Identification reachIdentification reachIdentification reachIdentification reach

•• CentreCentre--Edge Asymmetry AEdge Asymmetry ACECE
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A l iAnalysis

• Exclusion spin‐0:

• Exclusion spin 1:• Exclusion spin‐1:

•
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C l iC l iConclusionConclusion

RS spin‐2 Discovery Identification

Lint c=0.01 c=0.1 c=0.01 c=0.1

100 fb‐1 2.5 TeV 4.6 TeV 1.6 TeV 3.2 TeV
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