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Over the course of the first two years we identified several background 
components, each requiring specific care

• Easily identifiable cosmic rays triggering the detector directly
→ Tracks are morphologically distinct from X-rays, radial trend
• An isotropic X-ray-indistinguishable background of instrumental origin

→ Coordinate independent, indistinguishable from other events
• A DU-dependent time variable X-ray background of unknown origin 

→ Showing a clear peak around 1.5 keV, which sinks below the stationary 
component at ~3keV
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Our background components
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The residual background

Residual
(Hard)

An isotropic X-ray-indistinguishable background of instrumental origin
→ Coordinate independent, indistinguishable from other events
• A DU-dependent time variable X-ray background of unknown origin 

→ Compatible with a line at ~1.5 keV (aluminium fluorescence from solar 
activity?), affecting the three DUs differently

Residual
(Easy)



IXPE presentation footer 42024-15-5

Our previous knowledge

Our most standard procedure to extract the residual background is detailed in 
Di Marco et al. 2023 (but you can imagine it)

● It’s inefficient for extended sources
● It’s statistics limited because it relies on a 

relatively small extraction area

➔ Stack it from many observations of point-like 
sources

➢Are they the same populations?
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Our previous knowledge

The number of sources for which this can be done is very small (15 for the 
first observation cycle), and we identified variability (EVEN DISCARDING THE 
MOST FLARED ONES!)
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Our previous knowledge

Still contained in Di Marco 2023, our initial knowledge of the background was 
that of an unpolarized one

As you leave the 
contamination radius of 
the source, PD<MDP



OccultationsOccultations
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Occultations

We spend an average of 35% of our observing time occulted by the earth, 
with the lid open, and we store the data on level 1 files. A small amount of 
this time is also spent on calibration. All of these events are not reconstructed 
but contain a lot of information about instrumental background.

Spoiler: not all of those could
Be reconstructed, only have 
39/70, still pretty good!
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Occultations

I started looking at the occultation data for the first observation of RCW86 
(obsid 02001599) for, say, personal reasons, and this came up

DU1 PD=0.47, MDP99=0.42 DU2 PD=0.41, MDP99=0.30 DU3 PD=0.43, MDP99=0.34
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Occultations

They also stack pretty well, and give a much stronger signal than the source 
(when looked at in pointing data of course)
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Occultations

What about the spectrum?
➔ Flares are quite impressive here (also keep in mind that there is no source)
➔ Unexpected feature at ~<4keV

DU1 DU2 DU3
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Occultations

Unlike in most of our observations, there is no way to decently get rid of 
these flares with our typical rate quantile clipping

DU2 spectrum (incl. source)
DU2 spectrum (incl. Source)

AFTER clipping
Not shown here:
After 50% quantile clipping
(that means throwing away
50% of our data), the bump
still persists!

this source educated me not
to rely on rejection anymore

Characterization is the way out



Uncharted territoryUncharted territory
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Occultations

Can we fit the bump (the case of obsid 02006799)? 
➔ Unpolarized power law + polarized power law with steep index
➔ Residuals are displeasing but mostly at <2keV



IXPE presentation footer 152024-15-5

Occultations

Do we get the polarization right?
➔ Unpolarized power law + polarized power law with steep index
➔ Residuals are displeasing but mostly at <2keV
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Occultations

Do we get the polarization right?
➔ Unpolarized power law + polarized power law with steep index
➔ Residuals are displeasing but mostly at <2keV
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Occultations

That is a rather typical case when we have enough statistics
➔ I will now assume that this detected polarization angle makes some sense
➔ ...and after filtering out the least significant PA fits…. 
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Interpretation

We are totally looking at something that is not X-rays
➔ The <2keV response functions are extrapolated with simulaions and 

nobody trusts their absolute scientific reliability but they cannot be too 
much off

➔ When both pcubes and xspec fits are significant they are compatible one 
with another in terms of PA

➔ The polarization degree bashes against the hard limit of 100%. Why?  
➔ Because we are not looking at x-rays and our arf makes no sense at all.
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Questions
● There is no trace of the flares nor the spectral feature in the rejected 

component. Why are all of these CR events so peculiar?
● What about RCW86?

Hello po
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Questions
● There is no trace of the flares nor the spectral feature in the rejected 

component. Why are all of these CR events so peculiar?
● What about RCW86?

➔ Its peculiar spectrum with the feature at 4 keV
is probably responsible of what is happening

➔ DU1 is the only with a detection in xspec, has
no such feature. Its PA (-67±12) is compatible
with the sample of xspec fits. DU1 pcube is
controversial (opposite behaviour of the 2 bins) 



BackupBackup
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Our previous knowledge

The old way of extracting background was that of selecting acceptable radii 
where we were supposedly not contaminate by the background

● Only a few faint source observations were 
eligible

● The extraction ring has a relatively small area
● Point sources are typically shorter 

observations

➔ We tipically did not get a large statistics and 
we still had the question about the population
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Questions
● There is no trace of the flares nor the spectral feature in the rejected 

component. Why are all of these CR events so peculiar?
● What about RCW86?

➔ Its peculiar spectrum with the feature at 4 keV
is probably responsible of what is happening

➔ DU1 is the only with a detection in xspec, has
no such feature. Its PA (-67±12) is compatible
with the sample of xspec fits. DU1 pcube is
controversial (opposite behaviour of the 2 bins) 


