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Neural networks - architecture I
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Neural networks - architecture II
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Standardization - transformations
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Standardization - application
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Application on MC - check standardization

0

20

40

60

𝜎 Δ
𝑋 m

a
x
/g

c
m
−2

𝜌 = 0.69 𝜌 = 0.78 𝜌 = 0.85 𝜌 = 0.89 𝜌 = 0.91
𝜌 = 0.61 𝜌 = 0.70 𝜌 = 0.81 𝜌 = 0.87 𝜌 = 0.89

𝜎qgsj, p𝑋max

18.0 18.5 19.0 19.5 20.0

lg (𝐸/eV)

0

5

10

15

1
−
𝜎 𝑠
/𝜎

𝑛/
%

standardized (𝜎𝑠)
not standard. (𝜎𝑛)

Neural networks Standardization procedure Application on MC events Comparison to real data Outlook

D. Veberič, D. Schmidt, M. Roth, S. Hahn | Supvs.: R. Engel, B. Wundheiler – Event learning November 3, 2021 6/21 (6)



Application on MC - check trace analyser
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Application on MC - result I
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Application on MC - result II
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Application on MC - result III
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Application on MC - tricks and traps
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Application on MC - energy prediction I
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Application on MC - energy prediction II
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Application on MC - energy prediction III
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Real data - simple fit I
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Real data - simple fit II
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Real data - simple fit III
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Real data - correction I
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Real data - correction II
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Real data - preliminary (energy) result
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Outlook

Summary
one architecture - many applications
transition from MC to real data seems possible

Future
collecting all shower variables that can be used with this architecture
predicting 𝑓𝜇 values on certain distances
direct/indirect ln 𝐴 estimation
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Backup - Standardization
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Backup - Standardization
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