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Simulation and Analysis
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Simulation - Several example provided

ixpeobssim/ixpeobssim/examples/

Installation, overview, documentation 
and tutorials are available:

If you download the package, you’ll 
find examples of simulations at



Simulations with ixpeobssim
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When is it recommended to use ixpeobssim simulations?

• Your source is faint 
• Your source is extended  
• your source is variable (or flux decaying in time) during the observation

Otherwise, webPIMMs should give a good enough MDP estimate



New release of ixpeobssim
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New IRFs 

New background

Current version: ixpeobssim (33.2.1) - Fri, 26 Jun 2026 16:57:34 +0200

Adding new response files for calendar years 2025 and 2026, that should match precisely what is available on the 
HEASARC CALDB for the same time intervals (modulo the fact that ixpeobssim uses the arf files, while ixpecalcarf 
recalculates everything starting from the modulation factor and the quantum efficiency).

All examples pointing to the new background template that only uses in-eclipse data.

User has to select the appropriate set of IRFs (e.g. irfname=ixpe:obssim20260701:v13)
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Simulation - Source Model definition
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Simulation - Configuration file example
Example of a point source with background

Define Source name and coordinates

Define the spectral and polarization parameters

Define the Region of Interest (RoI): Source + background



Simulation - Configuration file example
Example of a point source with background

This simulated the fits files

This runs basic analyses to see the results



Simulation - Run script
Example of a point source with background



Simulation - Analyze
Example of a point source with background



Results of the simulations
CMAP Quantity     2.00--8.00 keV    

-------- ----------------------
  E_MEAN     3.8810063644059603
  COUNTS               254479.0
      MU      0.336022381301422
      W2         2626.732421875
   N_EFF         105470.5859375
  FRAC_W     0.4144569333324164
  MDP_99    0.03931184263898911
       I           16644.609375
   I_ERR      51.25165939331055
       Q      547.6119384765625
   Q_ERR     215.69568516734992
       U      -1168.50732421875
   U_ERR     215.67226517942316
      QN   0.032900258898735046
  QN_ERR   0.012958891392868745
      UN   -0.07020334899425507
  UN_ERR   0.012957484331435273
 QUN_COV 2.1899076509449324e-08
      PD    0.07753023505210876
  PD_ERR   0.012957476699416206
      PA     -32.44511293504224
  PA_ERR      4.788678605149939
 P_VALUE 1.6831174953030958e-08
  CONFID     0.9999999831688251
  SIGNIF      5.641769071481441

PCUBE

Smulated: PD = 8%, PA = -30 deg



New Instrumental background based on data 
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credits: Stefano Silvestri 

•New method: average 
counts (full IXPE band) 
from years of occultation 
data, filtered for in-eclipse, 
plus particle cut (Di Marco 
et al. 2023) 

•Background appears stable, 
unpolarized; slight rate 
decline over years possible 

•Always check it doesn't 
overshoot the data



Simulation - Configuration file example
Example of an extended source

you can build your own spectrum ascii file 



Simulation - Configuration file example
Example of an extended source

you can us your own 
extended polarization model 



Simulation - Configuration file example
Example of an extended source

Use Chandra images 
for Stokes-I 

Build your ROI: 
thermal comp + 

non-thermal comp + 
background



Simulation - run file + analysis
Example of an extended source

https://heasarc.gsfc.nasa.gov/docs/ixpe/friendsofixpe/20260618-NDL.pdf

For more analysis tools see Niccolò DI Lalla’s presentation to the “Friends of IXPE” forum last week:

MDP map!
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xpqlt.com - a quick-look tool and database

NASA-funded project through ADAP 
LSU, Stanford, INFN-Pisa, NASA-MSFC 

http://xpqlt.com
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References
Please, cite the Paper  
L. Baldini et al. 2022

Visit the ixpeobssim GitHub repository to contribute and 
submit issues you may find while using the software. 

Take a look to the ixpeobssim tutorial material that was 
presented at HEAD20 meeting (March 2023)

Github repositoryInstallation, overview, 
documentation, tutorials



22

Back-up



The project
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Instrument Response Functions
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Simulation - extended source, from Chandra image

The simulation pipeline will generate 3 fits files, one for each DU. 
Each file contains the simulated photon list and is analogous to the real-data files.
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Analysis - xpbin PCUBE
Polarization cube

Quantity     2.00--8.00 keV    
-------- --------------------- 
  E_MEAN    5.0117599361664364 
  COUNTS                5762.0 
      MU    0.3921964538001015 
      W2     170.2692108154297 
   N_EFF     1664.503662109375 
  FRAC_W   0.28887602605160967 
  MDP_99    0.2681089106047689 
       I     532.3661499023438 
   I_ERR    13.048724174499512 
       Q    -67.53325653076172 
   Q_ERR     47.02301654580805 
       U   -61.832847595214844 
   U_ERR     47.02772717795586 
      QN  -0.12685489654541016 
  QN_ERR   0.08832833671794095 
      UN  -0.11614722013473511 
  UN_ERR   0.08833718519966481 
 QUN_COV -8.85179443077969e-06 
      PD   0.17199519276618958 
  PD_ERR    0.0883654765108721 
      PA    -68.76152928032351 
  PA_ERR     14.73511598093247 
 P_VALUE   0.15021762132159794 
  CONFID     0.849782378678402 
  SIGNIF     1.035500479458798
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Analysis - xpbin PMAP
Polarization map

with the command xpbinview it is possible to quickly visualize all the outputs from xpbin 
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Analysis - xpbin PHA1, PHA1Q, PHA1U
Polarization map


