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Parameter Fix
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α(t) = a0t + a1t2 + a2t3 + a3t4 β(t) = b0t + b1t2 + b2t3 + b3t4

Look up table, linear interpolation.
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2D Fit
• Longitudinal shower shape :  

Transverse shower shape :  

 

• Fix parameters : 

f(t) = Etotb
(bt)a−1e−bt

Γ(a)
, (t = z /X0)

f(x) = E0
β

2αΓ(1/β)
e−( |x − m | /α)β

PDF(x, t) = fx(x)ft(t)

α(t), β(t), a, b
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xz plane Fit Result
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yz plane Fit Result

ML Fit

•  

• Fit parameters : 

• Fixed 

• height  Free parameters 

• Rotate coordinate (x-z or y-z) 

•  

•  

• Maximum Likelihood Fit

PDF(x, t; α(t), β(t), a, b)

α(t), β(t), a, b →
θ, →

z = z0 cos(θ) − x0 sin(θ)
x = z0 sin(θ) + x0 cos(θ)

2D Fit
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Angular distribution
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Plan

• Additional free parameter :  (or ) position at z = 0 (layer id = 0)
• Test under different incident angles / positions
• Improve algorithm

x0 y0



back up



• ,  
• ,  

• ,   

x = a0 + a1z a1 = tan θxz
y = b0 + b1z b1 = tan θyz

cos θ = 1/ 1 + a2
1 + b2

1 sin ϕ = 1/ 1 + (a1/b1)2

Incident angle estimation


