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In the previous episodes

 DU2 had an anomaly before last IACHEC
~ No guarantee that it would have been recovered
= No time estimation for a recovery
- DUZ2 data delivery has been suspended

* Residual background has been shown to be polarized enough to alter extended source analysis
- Strong solar activity affected some observations
= In some cases background polarization very high (>50%)
= Sigma clipping solutions were no longer working (see Bucciantini+ 2025, 3c58, Silvestri+2026, RCW86)

* Gas pressure is slowly decreasing in the gas cells
- Gauge gas pressure from the track length
- Updae ARFs consistently
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On April 15, 2025, some pixels of DU2 failed and Vref dropped.
This triggered a recalibration campaign. DU2 files have no
longer been distributed for about a vear
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Date-tme (UTC)
2025-04-14T20:54:31.0  Drop of Vref on DU2
2025-04-14T722:09:57.0  Start of burst phase
2025-04-14722:14:49.0  End of burst phase
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Please Note: IXPE is not designhed for in flight
recalibration.
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Pedestals and trigger were affected

* Trigger happens on summed e
clusters

* [mage is acquired
 Another image is then used for
online pedestal subtraction

* Residual fluctuations show both
coherent offset and residual | ORI | of TR TRAEL |
ﬂ U Ct| a t| ons R R T T ® = B e e W

* This alters the ADC counts
 ADC counts alter the energy recon

> Recalibrate with onboard
sources
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New spurious modulation maps 7-5 0.3

e Spurious modulation is the
result in inhomogeneities Iin 2R
the laser etching of the GEM

* This Is both energy AND
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New spurious modulation maps
* Cross calibrated with other DUs (Overlapping FoV of DUSs)
* Used a few point sources, off-axis

-6 —4 —2 0 2 4 6
ABSX
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New spurious modulation maps
 Upon calibration the agreement improved

ABSY

Old Reprocessed

Reprocessed
o

ABSY

Crab Nebula
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Linear fit y*/dof = 5.51/6 = 0.92
[4]
1

Updated partiCIQ baCkground j:: | T-:lo Nut-linearfilf.fduf=492.-'?=U.T-‘EIJ

rejection (arxiv:2604.03366) .«
- Particles leave “bunched” ¢

tracks

* The main track “blob” has
a smaller relative amount
of counts for a particle

* In some cases, the events
In the area of the anomaly

* Threshold values for
source events being
negligible have been refit RS SRS N S E—

Energy (keV) Energy (keV)
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g Residual background

Particle rejection works really well

CMAP of the rejected bkg CMAP of the “clean” events
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» Particle contamination may have strong spurious effects
on polarization

* Very small amount of false positives (~1% source counts
in background sample)

* About 40 % of residual X-ray indistinguishable background

* Always apply on faint sources: not worth recovering 1%
counts and risking spurious effect
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Residual background

Particle rejection works really well

CMAP of the “clean” events
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We have now characterized .
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component (left)

* Time/DU-dependent
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Residual background

“Bump” associated with variability, variability associated with solar activity

* Binned data products can be “flare free” if we estimate the flare from insun-ineclipse

* Ineclipse background is static

* Flare spectrum looks asymmetric (not a line?)
* Flares have a (spurious?) polarization
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Residual background: static template

nts/s]

Counting Rate (2-8 keV) [cou

Static background Photon Index Light Curve

o ; . o
TR TE Hﬁ b i r% LTI S Hig% Static component comes from our (in eclipse)
200y d Y : i% BRI Iﬁ - ﬁ% ? I background
150, E PDTJollndex fit: m=0.00011+1.5e-05, q=-0.11+0.3, 10=0.12
1 f o * All observation that could be reconstructed in
07 Static background Normalization LightCurve. OCCUItation and in eClipse
[ * Low statistics masked out from the fit
:0,5- ¥ DU3
: * Fits show some trends but Photon index and
g S R SRR TN R N Normalization are correlated
e T i o e S s 2 R T e e = R -1 . . )
e : P — * The counting rate looks to be mildly decreasing
0.35 Counting Rate Light Curve (2-8 ke\rlr,fvt:{ntsf/.five:_i:;e)»oﬁ*—21 — but See the next Slldes
0301 s oo ,q=0.082+0.0041, 16=0.0037
4 DU2
©  Static component comes from the 4y average!
* Model is included in the software and can be
simulated for subtraction
2026-04-19 IXPE STATUS UPDATE
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Residual background: flare subtraction

WarselSpce wncee IMAQING
gg I) Polarimetry
Explorer
100 Flare Polarization Angle — 2 -- 3.46 keV
75 ’
1 f chchchchchch
50 & [ ] E
= § $
L ¥
25 ¥ &
[ L] ‘
o i{
—25 ¥
i t
50 . ¥
—75
—100
100 INECL Polarization Angle — 2 -- 3.46 keV
75 4 {
CCCCCCCC
50 4
25
0
—25
-50
-75 {
—100
0.7 Combined Polarization Degree — 2 -- 3.46 keV
o # static
0.6 &
0.5 @i\
isF
0.4 @@&“ S
(=) o
g
0.3 &
0.2 } l
£
0.1
0.0
> > 3 > > 3 3 > >
6\’6 Q"’Q QQQ Q\'Q 6”9 QO’Q Q"’Q Q"’Q Q':”’Q
' v 5 2a sl Val 5 5 vd
S S S S S S S S S

Variable component is polarized

» But data products can be created already deflared
with the software

* Xpsun - Splits the data set in insun/ineclipse
 Xpbin - Add insun and ineclipse to create
deflared

Works with all binned data products that make sense
* Count maps

Polarization maps

Polarization cubes

All spectra (that can then be fed to xspec)



S IXPE

- Future
Si Polcrlme’rry
Explorer

Agenzia Spaziale Italiana

We will be closely monitoring the situation for changes and update when needed (all of my personalities)
DU2 anomaly is expected to create issues but in the meantime

IX P E + Tutorial |

e Everything is in the main branch of ixpeobssim

* The documentation should be self-explanatory

* You can join the friends of ixpe meeting
Flaring background

In addition to the static background, IXPE observations are affected by flaring in time coincidence with
solar flares when the sun is shining on the detector: The time scale of this effect is of the order of minutes
to a few hours and can be characterized by the difference hetween the spectrum obtained when the sun
is shining on the detector and the spectrum obtained when the sun is not shining on the detector. There
are currently two ways of getting rid of the flaring background

 The flares can then be estimated in the full detector area and subtracted from the data. This relies on
the assumption that the flaring activity is unuiform across the detector, and recovers a relatively
high statistics of the flare by integrating over it. It can then be subtracted from any spatial selection
(or map binning) so that both the spectrum and the polarization properties of the flare are properly
accounted for. This is handled by xpbin and xpsun.

xpsun splits the observation dataset in two parts, the “insun”, where the sun is shining on the detec-
tor, and the “ineclipse”, where the sun is not shining on the detector. The two datasets can be used to
create a “deflared” dataset by subtraction

xpbin launched with the level 2 files with the appropriate spatial (not time!) cuts as positional argu-
ment, the full-detector insun and ineclipse with the —insun and -ineclipse options will provide a _de-
flared.fits file which has been already flare-subtracted.

The flares can be removed with an ad-hoc cut in the time intervals, removing the time intervals in
which the count rate increases over some arbitrary threshold. A standard way of doing this is the so-
called “sigma-clipping” method with a 3 sigma threshold, or multiple pass sigma clipping.
Unfortunately, the solar activity has been proven to be often sub-threshold and carries a small num-
Dber of counts that sometimes are however persistently strongly polarized (Bucciantini et al. A&A 699,
A33 (2025)). The software does not currently support this method.
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W““m Imaging
X-Ray

CYI Polarimetry

sminie  EXplOrEr

ixpeobssim version 32.0.0

Navigation
Introduction

Overview
Showrcase
Installation
Quick start
Data format

Simulating observations

Tutorial
Application reference
» Simulation facilities
= xpobssim
= xpphotonlist
= xpcalib
= Sensitivity estimation
= xpmdp
= Xppimms
= xpvisibility
« Analysis facilities
= xpbin
= xpeselect
= Xpsun
» XpXspec

IXPE STATUS UPDATE

Application reference

Here is the synopsis of all the applications in the IXPE observation simulation framework, along with the
complete, up-to-date summary of the corresponding command-line switches.

Simulation facilities

Xpobssim

usage: xpobssim.py [-h] [--outfile OUTFILE] --configfile CONFIGFILE
[--irfname IRFNAME] [--duration DURATION]
[--gtiminduration GTIMINDURATION]
[--gtistartpad GTISTARTPAD] [--gtistoppad GTISTOPPAD]
[--emin EMIN] [--emax EMAX] [--startdate DATE]
[--objname OBINAME] [--seed SEED]
[--vignetting {True,False}] [--dithering {True, False}]
[--ditherampl DITHERAMPL] [--ditherpa DITHERPA]
[--ditherpx DITHERPX] [--ditherpy DITHERPY]
[--grayfilter {True,False}] [--charging {True,False}]
[--chrgnside CHRGNSIDE] [--chrgtstep CHRGTSTEP]
[--chrgmaps CHRGMAPS [CHRGMAPS ...]]
[--chrgparams CHRGPARAMS [CHRGPARAMS ...]]
[--deadtime DEADTIME] [--roll ROLL] [--saa {True,False}]
[--occult {True,False}] [--onorbitcalib {True,False}]
[--onorbitcaldemult ONORBITCALDEMULT]
[--onorbitcalminduration ONORBITCALMINDURATION]
[--onorbitcalstartpad ONORBITCALSTARTPAD]
[--onorbitcalstoppad ONORBITCALSTOPPAD]
[--onorbitcalrate ONORBITCALRATE]
[--timelinedata {True,False}] [--scdata {True,False}]
[--scdatainterval SCDATAINTERVAL] [--lvla {True,False}]
[--Twlversion LVIVERSTONT [--overwrite {True_ Falsell
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Pressure drop

Secular variation of gas pressure (known pre-flight) has been
attributed by glue adsorption

Alters track length, gain, quantum efficiency
Initially modeled as a single exponential, more complicated
models are now favored

The track length provides an estimate of the pressure
The drop is slow (15-20 mbar/yr)
Get it from bright sources

Aeff - Aeff(t): Release of ~two set of IRFs per year
Continuous monitoring

2026-04-19 IXPE STATUS UPDATE

Average track length @ 5.90 keV [mm]

0.68 1

0.66

0.64 1

0.62 4

0.58

DU 1
DU 2
DU 3
—— Monte Carlo

560 580 600 620 640 660 680 700
Pressure [mbar]

20



ing

IXPE

X-Ray
Polarimetry

.
L]
Marshall Space Flight Center




@ IXPE
Marshall Space Fli igl: eeeeee Ixrt]RGGg'ylng S u m m a ry
@ Polarimetry

e EXPIOIET

IXPE is alive and well-ish as it moves closer to the 5th year of operations (out of 2)

 DU2 anomaly has been addressed. A few minor concerns remain
- Off-axis sampling of the spurious map is not optimal (residuals ~<1% in Q/U)
- Two dead line of pixels remain (bkg estimation, pol leakage)
- The 2025-2026 observations are being reprocessed and distributed to the Pls as i'm talking.

* Background issue is largely solved.
- We still don’t know why the background has those properties
- WHATEVER the reason we know how to subtract it now without having to guess
= There will be a paper soon (tools are <1 month old)

* We continue to monitor the status of the observatory and to update the response funcions yearly, and
everything is nominal

e Some reprocessing is being applied to the first year sources with the updated pipeline.

* Everyone is welcome to join the friends of IXPE forum


https://heasarc.gsfc.nasa.gov/docs/ixpe/friendsofixpe/
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nanamrcane IMAGING X-Rav Shield MMA Th |
ot -Ra ields erma
y ShicTa Parameter Value
e Mirror Module 3 .
ot Number of mirror modules 3
Support Structure ¥ +Z Star Tracker
(MMSS) Deck . 5 Number of shells per mirror 2
L (R module
Deployable Boom > / MMA M 93 kg (th h
with Thermal Sock ) Mirror Module ass g (three together)
w4 4
A bly (MMA) x3 | Focal length 4 m
Detector Unit (DU)x3 | | Boom Harness ssembly ( ) X g
Total shell length 600 mm
Q Range of shell diameters 162-272 mm
4‘3@ Range of shell thicknesses 0.16-0.25 mm
(o)
Electrof d nickel—cobalt
- Launch Locks '_\fo Shell material ectroformed hickel=coba
Boom Canister ) alloy
Effective area per mirror 163 cm? (@ 2.3 keV); >192 cm?
module (3—6 keV)
Angular resolution (HPD) ~25 arcsec (MMA alone)
Solar Panels Field of view (detector limited) 12.9 arcmin square
Bipod Struts
Spacecraft Top Deck
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Flares and the sun

Viewing archive of Saturday, 26 October 2024

INSUN [ | Solar activity =
{ il e solar X-1avs avera n e 1-8

passband

ﬁm“ "

20000 30000 40000
+2.467e8

Flaring activity is somehow due to the sun, and broadly follow its time evolution
Class X and M flares are visible also in IXPE, but sub-threshod flaring activity can persist
and alter IXPE’s background
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