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Excess over Background

Hypothesis A: background-only 
Hypothesis B: signal + background

Null hypothesis test: What is the probability  
to see this number of events or more  

from background only? 



Fake Swift Data
Is this significant?



Fake Swift Data
48 photons 

in 20 seconds

What is Rbgd including uncertainty?



Fake Swift Data

Rbgd = 2.4 ± 0.3  
R = N/Δt  ⟹ δR = δN/Δt 

δR = √48 / 20



Fake Swift Data

Rbgd = 2.4  

How do we find our null hypothesis P-value?



Fake Swift Data

Rbgd = 2.4  

P2.4(ν ≥ 8) = 0.3% 
or ~3 sigma in Gaussian prob. 



Fake Swift Data

Rbgd = 2.4  

What about these?



Fake Swift Data

Rbgd = 2.4  

What about these?

P2.4(ν ≥ 5) = 9.6%, expect 2 in 20 trials 


