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METHOD:
 → the air-shower symmetry known as universality motivates a 

model of EAS where the overall development of the particle 
cascade is a function of Xmax and Rµ

TASK:
 → (re-)paremtrize expected WCD & SSD signals
 → develop model for the time-dependent signal and uncertainty
 → calibrate using Golden Hybrid events
 → find a method to directly reconstruct lnA from Xmax and Rµ
 → see what data tells us

WHY?:
 → this way we can estimate the masses of CRs event-by-event



THE SYMMETRY - LONGITUDINAL PROFILE
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THE SYMMETRY - FOUR COMPONENTS
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component scaling
energy
longitudinal development
lateral distribution
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THE MODEL - ARRIVAL TIMES / TIME TRACES
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THE MODEL - ARRIVAL TIMES / TIME TRACES
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EXPECTED SENSITIVITY
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EXPECTED SENSITIVITY
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RECONSTRUCTION
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VALIDATION USING FD

18.5 19.0 19.5 20.0
lg(E0/eV)

650

700

750

800

850

900

X
m

ax
/

(g
cm
−2

)

p QGSJETII
Fe QGSJETII

p EPOS-LHC
Fe EPOS-LHC

FD
SD

PRELIMINARY

−200 −100 0 100
∆Xmax/(g cm−2)

0

20

40

60

80

100
µ = −20.96 g cm−2

σ = 41.58 g cm−2

n = 476

PRELIMINARY



BASE TRANSFORMATION METHOD
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BASE TRANSFORMATION METHOD
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ESTIMATED PRECISION
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FINAL DESTINATION: DATA
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THANKS FOR LISTENING!

QUESTIONS?
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