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Standard timing analysisStandard timing analysis
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Problem with coded mask apertureProblem with coded mask aperture
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Standard timing analysis with ISGRI Standard timing analysis with ISGRI 
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Back to the event files… And the Back to the event files… And the 
PIF…PIF…
• At shorter  time scales, less At shorter  time scales, less 

statisticstatistic
difficulty to analyze the difficulty to analyze the 
signal  at high frequencysignal  at high frequency

• Idea : using directly the event file Idea : using directly the event file 
produced by the command produced by the command 
evts_extract evts_extract available with OSA available with OSA 
4.1  package.4.1  package.

• PIF : “Pixel Illumination Factor” PIF : “Pixel Illumination Factor” ∈∈  
[0,1] [0,1] ≈≈ probability that each  probability that each 
source illuminates a considered source illuminates a considered 
pixelpixel

• Each event k (k Each event k (k ∈∈ [1,n [1,neventevent]) ]) 
described by its arriving  time tdescribed by its arriving  time tkk on  on 
the detector and its PIF value pthe detector and its PIF value pk,j k,j (j (j 
∈∈ [1,#source in the FOV]). [1,#source in the FOV]).

Typical event files



• Case of a pulsating source Case of a pulsating source 
emitting at emitting at   

ωω11  =   2  =   2ππ.f.f11

More photons detected by More photons detected by 
detector  at each period detector  at each period 

TT11  = 1/f  = 1/f11

• If If ωω =  = ωω11   a lot of cos( a lot of cos(ωω.tk) .tk) 
(or sin((or sin(ωω.tk)) added .tk)) added 
constructivelyconstructively

The Rayleigh testThe Rayleigh test

• Case of a non pulsating Case of a non pulsating 
sourcesource

Choice of a pulsation Choice of a pulsation ωω
Phase Phase ϕϕkk =  = ωω.t.tkk of each  of each 
event randomly distributedevent randomly distributed
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PIF method and Rayleigh testPIF method and Rayleigh test
Non pulsating source or Non pulsating source or 
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• Fit of the straight lineFit of the straight line              ⇒⇒  
IIωω, B, Bωω

• BBωω  ≠≠ 0  0 ⇒⇒ background  background 
(residuals ) oscillating  at (residuals ) oscillating  at ωω..
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Principles of the algorithmPrinciples of the algorithm

• In reality more than 1 source in the FOVIn reality more than 1 source in the FOV

• Linear  fit Linear  fit ⇒⇒ Hyperplane fit (in PIF Hyperplane fit (in PIFsrc1src1, PIF, PIFsrc2src2,… plane) ,… plane) 
⇒⇒ I Iωω,src1 ,src1 , I, Iωω,src2 ,src2 ,… , ,… , BBωω . .

EVENT FILEEVENT FILE DiscretizationDiscretization
ofof

  the PIF planethe PIF plane

∑ ω

e kti ..
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  fitfit

Loop :Loop : ωω  ⇒⇒ ωω + ∆ω∆ω
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……
B(B(ωω))



Two oscillating simulated sourcesTwo oscillating simulated sources
• Two sources (distant from 1Two sources (distant from 1o o in  the sky ) emitting in  the sky ) emitting 

through the mask & oscillating at through the mask & oscillating at f1 = 0.58f1 = 0.58 &  & f2 = 0.71f2 = 0.71 by  by 
a MonteCarlo-like procedure + background (constant). a MonteCarlo-like procedure + background (constant). 
=> 9000 events (3000  for each source and 3000 for => 9000 events (3000  for each source and 3000 for 
background)background)
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Conclusion  and perspectivesConclusion  and perspectives

• Detection of each Detection of each 
signal separately.signal separately.

• Background  Background  
contribution  cancelled contribution  cancelled 
if constant.if constant.

• Adapted for signal Adapted for signal 
where phase = where phase = 
constant (pulsar)constant (pulsar)

• Code written in YorickCode written in Yorick

• Tests on real data (two Tests on real data (two 
pulsars in ISGRI FOV  = pulsars in ISGRI FOV  = 
ideal)ideal)

• Improvement of the Improvement of the 
algorithm  to detect QPOs algorithm  to detect QPOs 
 (phase of the signal  non  (phase of the signal  non 
constant)constant)

• A lot of application in A lot of application in 
sight…sight…

• Work in progress…Work in progress…
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