MOTIVATION OF THIS STUDY

e String-inspired model that predicts
non-standard phenomenology at low energy
scale (TeV)

e Small extra dimensions — don’t need
mechanism to constrain SM fields to 3-brane
(as in ADD scenario)

4

smaller dependence of the low energy
phenomenology on the new physics

e — conservation of momentum in the extra
dimension

e — conservation of KK number
e — pair production of KK states

e — weaker collider bounds than the scenario

where only gauge bosons propagate in the
buk.

e Loops of KK-boson can provide gauge
coupling unification at few TeV scale and
some mechanisms for supersymmetry
breaking



GOAL OF THE ANALYSIS

e Setup effective criteria for a discovery of a
UED signal at ATLAS

e determine the ATLAS sensitivity to the
lowest KK-mode mass of partons
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PHENOMENOLOGY

e Conservation of momentum in the UED
— involve only vertices that conserve the
KK-mode number

4

No indirect evidence for KK-mode, only
direct production can manifest KK effects

e Two distinct KK quark towers, corresponding
to a left-handed and a right-handed
zero-mode, can be produced (same signal)

e mass of the 15¢ KK-mode is:
Mk = \/Mg + M?

e The signal of a two stable KK-partons in the
final state will be the presence of two slow
high-ionizing tracks (and TOF signals)



Decay

e New physics mechanisms can produce a
violation in KK number conservation,
allowing the lowest-lying KK excitation to
decay into the associate SM parton plus a
Graviton. (brane has a width)

The vertex will then be multiplied by a form

factor:
Mg V|2 _ AMZ Y
U

The signature would be 2-jets and a lot of
missing Hr
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Unstable KK states:
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WHAT HAS BEEN DONE

e Test of the cross-section computed by
Macesanu et al.
(some errors found!)

e Complete implementation in PYTHIA as
external processes in both stable and unstable
KK-state scenarios

e Implementation on ATLFAST

e Simulation of the main background (Jet+Z,
Jet+W, 727, WZ and WW production)





