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Overview

• Jpp PDF:  

• : distance to shower maximum [m] 

• : angle between shower direction  
and vector vertex—>DOM [0, ] 
(angle_between(nu.dir, vertex->DOM)) 

• : zenith angle with respect to  
shower direction [0, ] 

• : azimuthal angle [0,2 ] 

• : hit time residual [ns]
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Direction of hits wrt shower direction

• Distribution of  for all 
hits in 1 nueCC files 

• Compared with Jpp PDF 
for PMTs facing the  
shower 

• MC data is more smeared 
due to superposition of 

• More PMT angles 

• More distances

η
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MC data: hit residuals

• Backward direction: 
som hits arrive early  
(r<0) 

• These hits might  
originate from the  
vertex instead of the  
shower maximum?
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MC data vs PDF

• Again, some of the early 
hits of the MC data 
are not reproduced by 
the PDF

Forward direction

20− 10− 0 10 20 30 40 50 60
r[ns]

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

ηResiduals for different 

, d=75-99m, all PMT ang°=0-30ηMC: 
, d=80m, PMT facing shower°=0ηPDF: 

, .. , ..°=30ηPDF: 
, .. , ..°=120ηPDF: 

ηResiduals for different 



6

MC data vs PDF

• Around the Cherenkov angle, 
the PDF and data are  
comparable

Forward direction II
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MC data vs PDF

• Not enough statistics? 

• Hits from MC data can  
arrive early because they 
can originate from vertex 
instead of shower  
maximum?

Backward direction
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