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Large Extra Dimensions (LED):
In LED, space-time is extended by an additional number
(n) of compactified dimensions of radius R. In this model,
gravity propagates to all (n+3) +1 dimensions (the bulk).
However, all standard model particles are constrained in
a (3+1) space-time dimensions (the brane). The new
reduced (n+3) + 1 dimensional Plank scale MD and (3 +
1) dimensional Plank scale Mpl are related as
Fig. 2 virtual graviton exchange via gluon and
quark initiated processes and Drell-Yan
background

The propagation of gravity in extra dimensions give rise
to Kaluza-Klein (KK) modes of the graviton. The spacing
of KK modes for each dimension n is 1/R. The small
spacing of KK modes leads to an almost continuous
spectrum of KK graviton states, and a non-resonant
excess in dilepton mass spectra at high mass compared
to SM background.

Arkani-Hamed, Dimopoulos and Davli (ADD)
ADD Formalisms:
Guidice-Rattazzi-Wells (GRW)

Compositeness:

Hewett and Han-Lykken-Zhang (HLZ)

In Compositeness, quarks and leptons are composite
structures, bound states of more fundamental
constituents called “preons”.The “preons” interact through
a new strong gauge interaction called “metacolor”. Below
the interaction energy scale Λ, the strength of binding of
constituents is very strong and binds “preons” to a
composite state. At this energy scale, the effect of
compositeness would be a contact interaction (CI)
enhancing the spectrum at large mass compared to
expectation from SM production.

Fig. 5 Dimuon mass distribution for ΛT =
6.5 TeV LED signal compared to SM
background and data collected by CMS

Compact Muon Solenoid

Interferences and helicities:
Constructive (η = -1) and Destructive (η = +1)
Left-Left, Left-Right and Right-Right

Trigger Selections:
Muons and electrons:
Single muon with threshold of 50 GeV at HLT

1.2

Compositeness and Contact Interactions
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Fig. 3 Contact Interaction
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where q L = (u, d) L is a left-handed quark doublet; uR and dR are right-handed quark singlets; and ` L and ` R are the left- and right-handed leptons (electrons or muons). By convention,
2
2
gcontact
/4p = gcontact
(L)/4p = 1 and the h values are taken to have a magnitude of one.
Lambda, which represents the compositeness scale, is potentially different for each of the individual terms in the Lagrangian, so lower limits on L are set separately for the individual
currents in Eq. (4). That is, limits are set for “left-left”, “right-right”, and “left-right” (or “rightleft”) helicity currents; constructive and destructive interference hypotheses; and for dielectron,
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The following flags determine the selection of the final state

• ContactInteractions:QCffbar2eebar
• ContactInteractions:QCffbar2mumubar

There is also at tt final state but this is not used in the analysis.

CMS

95% CL lower limits

Work in Progress, ee + μμ channel

± 1 std. deviation
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± 2 std. deviation
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Fig. 6 Dielectron mass distribution for
LL constructive, Λ = 10 TeV CI signal
compared to SM background and data
collected by CMS

35.9 fb-1(13 TeV, ee) + 36.3 fb-1(13 TeV, µµ)
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Fig1: The SM Drell-Yan
process
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Fig. 7 Summary of 95% CL expected limits
for the combination of the dielectron and
dimuon channels in Contact Interactions

Fig. 8 Summary of 95% CL expected
limits for three LED parameter
conventions

