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Time dependent Li&Ma

→ Methods

→ Create new IRFs

→ Simulate DL3 with new IRFs

→ Perform Li&Ma time dependent and compare with classic Li&Ma 
method
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Methods

Li&Ma (likelihood ratio method)
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Methods

→ divide the ON source time observation TON into time N bins of 
equal length Δt

→arrival time of ON source counts : {tON} 

→ likelihood : 

probability mass 
function for OFF 

observations

product of the probability mass 
function for each TON bin (0 or 1 

event, for a large N)
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Li&Ma time dependent
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Methods

→ for the null hypothesis : s(t) = 0 and b = b0

- likelihood function :

- background rate maximized by : b0=
NON+N OFF

T ON+T OFF

Li&Ma time dependent
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Methods

→ signal time profile (1 free parameter) : 

→  assumption for the type profile of the burst f(t) ~ 1/t  

- likelihood function :

- background rate maximized by : 

L=Δ tN ON (∏
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Li&Ma time dependent

s (t )=θ f ( t)
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Method

→ maximize θ with Brent method

→ ratio likelihood test

→ Li&Ma time dependent significance  

TS=−2 log (
L0

L
)

σ=√TS

Li&Ma time dependent
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Create new IRFs

Production : 20200629_prod5_trans80 (old MC !)

→ gamma diffuse

→ background with protons and electrons

No existing IRFs with lstchain v0.10.5

} Full enclosure

https://cta-observatory.github.io/lstmcpipe/pipeline.html#prod3-prod5-pipelines 7



  

Create new IRFs

Effective area
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Create new IRFs

Energy dispersion
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Create new IRFs

Background
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Create new IRFs

Point spread function
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Simulate DL3

Generate observation table

https://gitlab.cta-observatory.org/mdebony/japan_lapp_transient/-/tree/edna_fix?ref_type=heads

Generate run table
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Simulate DL3

Make simulations

https://gitlab.cta-observatory.org/mdebony/japan_lapp_transient/-/tree/edna_fix?ref_type=heads 13



  

Perform Li&Ma methods

for 100 source simulations,

Distribution of the significance for the 100 
simulated events 14

tdep significance always 
positive => take the sign 
of the excess ?



  

Capharnaüm
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