
time signals

encode shower footprint 
using axis vectors

weight­sharing for each station 

hand­crafted features, e.g., trigger timingtrigger timing works for many different 
shower observables 
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muons on ground

separation via statistics

all high­energy hadronic interaction
models produce too few muons!
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Extracting muon signal Using more detectors

More applications

beyond FD energies & higher statistics
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Simulations: example SD­1500

Measurements: SD­1500 vs. FD

Measurments: SD­1500 vs. SD­750

exploits symmetries 
and spatial information

extracts features

almost unbiased reconstruction of shower depth

width of underlying 
distribution

agreement of multi­array events

various correction for differences 
between detector simulations and 
measurements

SD ­ Surface Detector

Fluorescence Detector ­ FD

shift due to muon deficit

Measurements: all SD arrays

FD site

MC

calibration using 
direct FD observation 
on subset of data

almost 3 orders of magnitude

direct observation

e.g., altitude, ageing, temperature

photonicity


