Signatures of low-scale string models at the LHC

Manami Hashi ( University of Tokyo, Komaba )

collaboration with Noriaki Kitazawa ( Tokyo Metropolitan University )

v motivation : Why low-scale string models ?
Naively, {MS = Mplanck ~ 1019GeVJ
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however, | M, ~ O(1)TeV

is possible with large extra dimensions !!
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The higher dim. gravitational scale is O(1)TeV .
ﬁ> The models can be solutions to the hierarchy problem !!
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ﬁ> The n-th string excited state has mass | Mn = v/nM;
and various spins with maximum spin

¥ string resonances at the LHC
The dominant 2-parton scattering processes
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are produced always in pair.
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v main results

String resonances can be distinguished
from resonances of other “new physics” !

» Angular distribution analysis

@ String resonances have spin degeneracy.

1st quark excited states have J = 1/2and J = 3/2.
cf. Quark-like states in other physics have only J = 1/2.

» Second resonance analysis

(%) mass of 2nd string excited states is (Mznd = V2M,

cf. typical mass of is | MEK ~ oM
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v angular dist. analysis
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¥ second resonance analysis V5 = 14TeV
dijet inv. mass distribution with 1st and 2nd string resonances
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significance of 2nd resonance
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v summary

» Low-scale string models with large extra dimensions in which

string scale is TeV order, can be solutions to hierarchy problem.

» At the LHC, string excited states are observed

as resonances in dijet events model-independently.

» We can distinguish low-scale string from other new physics

using spin degeneracy and mass of second resonances.

v current CMS results

M, > 4.0TeV | 7TeV, 1.0fb~ "
M, > 4.69TeV | 8 TeV,4.0fb™!
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