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credit: CTAO

● Imaging air showers
● Reconstructing primary 

particle properties
(energy, direction, time)

● Signal: γ-ray 
● Background: protons
● ~ 1000 protons per γ
 need discrimination
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credit: 2009 Völk et al.

● Good discrimination between 
p and γ based on, i.e.
different shape

● Train BDTs or NN
● Cut away most protons
● Some very “gamma-like” 

protons pass the cuts
● Need background estimation

simulation
measured
background
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Likelihood function: probability of
observing the on 
counts

probability of
observing the off 
counts
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Frequentist solution: find s which maximizes the likelihood
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Bayesian solution: integrate over the nuisance parameter b
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● Advantage of Bayesian approach: Don’t cut BUT
Include single-event variables (likelihood of the event being a hadron)

● Previously

● Now

event i being
gamma

event i being
background

prior probabilities of being gamma or bkg
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previously

now:
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case of all bkg
case of 1 signal

case of 2 signal

case of all signal
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● BASiL is performing better than the best cut
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● Improvement is dependent on the signal to noise ratio (SNR)
● Most benefits in the low SNR case where we are statistics limited
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