Modelling extensive air showers
from TeV black holes
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Ecp ~ 10 eV =  Eqy ~ 50 TeV

e protons - low cross section

e necutrinos - high cross section
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1. Form BH.
2. Decay BH - emits all SM (and other model) quanta.
3. Fragment emitted quanta with PYTHIA.

4. Input leptons and hadronised particles into AIRES.

5. Study air fluorescence characteristics (also ground array signals).




Simple assumption

e Instantanecous evaporation
P (Argyres et al. 1998; Emparan et al. 2000;

e Boltzmann statistics Dimopoulos & Landsberg 2001; Giddings & Thomas 2002)
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Big difference between BH and SM
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Refinement 1: update theory

e Correct statistics; evaporation time, multiplicity (Cavaglia 2003)

° (n + 4)—dimensional greybody factors (Kanti & March-Russell 2002; Ida et al. 2003;
Harris & Kanti 2003; Kanti et al. 2005)

' (n + 4)-dimensional graviton greybody factor unknown
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Refinement 2: inelasticity during collision

e BH collision may be inelastic

e Form factor (Yoshino, Nambu 2003)

— BH simple
—  BH refined with YN
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Refinement 3: minimal length, remnant

e Spacetime not classical - minimal length

e May leave a remnant

(P. Chen et al. 2002; Cavaglia et al 2003; Hossenfelder 2004)
(simulation in progress)

= reduced quanta — discrepancy decreases

= slower air shower development



! First interaction point X; is not known

Number of events
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When X, is shifted
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Realistic parameter: T = X,,, — X1
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— more statistics required



Ground data

e BH induced air showers has more muons than SM-CC induced air showers

(see also Cafarella et al. 2004)
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Number of events ~ cross section X detector acceptance x source flux
(Anchordoqui et al. 2002, 2003)



Rate of events

Number of events ~ cross section X detector acceptance x source flux
(Anchordoqui et al. 2002, 2003)

e Cross section: uncertainties

e source flux: cosmogenic neutrino flux - unknown
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(within bounds of Fodor et al. 2003; Semikoz € Sigl 2004)



Conclusion

e UHECRSs have high CM mass - may form BHs
e BH detection difficult but not impossible
e Lots of statistics required

e Hybrid detection gives better chance
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Don’t prematurely kill TeV gravity



