Reconstruction of the deep air shower using Top-Down
reconstruction algorithm
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The Deep Event

Longitudinal profile

Longitudinal profile of the deep event

w -2 Monte Carlo example
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Deep Event
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Xmax = 1205 £+ 38g/cm2 Distribution of Xmax for different primaries

Unusually large Xmax: Xmax of the Event is larger than the expected range of
hadronic showers
Might indicate unusual interaction or exotic physics




Analysis using Top-Down

Step 1: Narrowing a primary

Compare chi-square values for different primaries with their Xmax

Chi-5quared vs Xmax with Averages
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Implies that lighter primary
Is more probable: We take
proton as primary

Step 2: Applying changes to Top-Down

Increased number of simulations- 500->100,000
Increased quality cuts: Xmax, dEdX, Ecal, chi-square etc.

Step 3: Longitudinal simulation match and full simulation

Simulate multiple longitudinal profiles of proton to get the best
match. Then with the best match, further full simulation.



Result and Conclusions

x*/Ndf= 266.2/298 —— Simulation K*/Ndf= 241.3/298
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X max = 1205 + 38g/cm? Xmax = 1201 + 31g/cm?

This unusual EAS being produced by a hadron (specificlly proton) is
still a possibility
Further possibility of other hadrons would be interesting to see.



