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Figure 2: The cross section for the production of two stable KK final states is shown as
a function of the KK mass for Tevatron Run I (top) and II (bottom). The solid curve
corresponds to the total contribution, while the dashed lines represent the partial contribu-
tions of KK quark pair (O), KK quark-gluon (A), and KK gluon pair (V) production. Also
shown is top production (+4), which features a different collider signature (namely, the top
will subsequently decay into additional states). Solid horizontal lines mark 100 events at
the initial and final projected luminosities for Run II
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Figure 3: The same as Fig. 2, but for the LHC. The solid horizontal line represents 100
annual events at the projected luminosity.

are illustrated in Fig. 3. A dedicated study is required to find the exact reach of the
LHC in this case, but, by requiring at least 100 events to be produced, we can estimate
that the LHC will discover the first stable KK excitations if their mass is smaller than
about 3 TeV.

Thus, stable KK quarks and gluons of the UED scenario will either be discovered
at the Tevatron Run II or the LHC, or the lower bound on their masses will be
raised to around 450 GeV or 3 TeV, respectively. However, cosmological constraints
require new physics to explain the existence of stable KK excitations in this mass
range. This cosmological restriction can be lifted via a new physics mechanism that
causes the lowest-lying KK excitations to have a lifetime that is short compared to
the cosmological scale. We now focus on this possibility.

5. Decay Mechanisms

The lowest-lying KK excitations of the light fermions and the massless gauge bosons
can decay into SM fields via new physics mechanisms that produce a violation in KK
number conservation. Various decay schemes have been considered in the literature
[13], [12], [14]. However, provided that the KK excitations decay within the detector,
the effect of a specific decay mechanism on the final state distributions presented here
can be expected to be small.

For purposes of illustration, we shall analyze in some detail the decay properties
of KK excitations in the fat brane scenario proposed in Ref. [13]. In this scenario,
the “small” universal extra dimension is assumed to be the thickness of the D4 brane
in which the SM particles propagate. In turn, this brane is embedded in a 4 +
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DIJET SIGNALS AT RuN 2
(Macesanu, McMullew & Nomde', PRD)
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Figure 7: The total cross section for the dijet production plus missing energy from decaying
KK final states at the Tevatron Run II energy is illustrated as a function of u for fixed pmn
(top) and as a function of the minimum transverse momentum pm~ for fixed values of the
compactification scale y (bottom). Solid horizontal lines mark 100 events at the initial and
final projected luminosities. In this and the following figures, we implement cuts on the p,,,
rapidity, and separation of the jets.
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4. CONCLUSIONS

* EXTRA DIMENSIONS HAVE

= 600D THEORY MOTLVATION
= 0BSERVASLE EXPERIMENTAL IMPLICATIONS
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2 OBSERVATION OF KK STATES
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. DOMINANT SIGNALS AT HIGHENERGY
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