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The polarized skyThe polarized sky

Ferrazzoli (2020)



How to open this window?How to open this window?

The lack of X-ray satellites dedicated to X-ray polarimetry comes from multiples arguments:
● X-ray polarimetry needs rotation (movable parts);
● Technologically less advanced than spectroscopy, timing or imaging;
● Polarized fluxes are often much lower than total fluxes (long integration time).

Early 2000’s, the game changed (Costa et al. 2001, Bellazzini et al. 2006,2007):

Sgrò et al. (2017)



The Gas Pixel DetectorThe Gas Pixel Detector

The lack of X-ray satellites dedicated to X-ray polarimetry comes from multiples arguments:
● X-ray polarimetry needs rotation (movable parts);
● Technologically less advanced than spectroscopy, timing or imaging;
● Polarized fluxes are often much lower than total fluxes (long integration time).

Early 2000’s, the game changed (Costa et al. 2001, Bellazzini et al. 2006,2007):

Trace onto the pixelized anode Signal modulation



IXPEIXPE

This is why we launched the Imaging X-ray Polarimetry Explorer (IXPE) in 2021
(a Small Explorer mission undertaken by NASA in partnership with the Italian Space Agency)

Parameter Performance

Launch mass 330 kg

Length 5.2 m (deployed)

Nominal lifetime 2 years (no life-limiting 
consumables)

Energy band 2 to 8 keV

FOV (detector limited) 12.9 arcmin square

half-power diameter 28 arcsec @ 4.5 keV

Effective area per 
mirror module (x3)

166 cm² @ 2.3 keV

Energy resolution 
(FWHM)

0.52 keV @ 2 keV 
( √E)∝

Timing 1 ms



Four years of operationFour years of operation

As of August the 22nd, 2025, IXPE has made 199 pointings, looking at 108 different targets 
→ about 15 Ms of observing time per year
→ all kinds of sources (including a GRB), except for stars and planets
→ 637 NASA/ADS entries, 234 refereed publications (since the begining of the mission)
→ opened to everyone (Year 3 General Observing program, starting in February 2026)
→ joint programs with XRISM and NRAO
→ all observation publicly available (no proprietary time)

NASA Press release
Mrk 501



Four years of operationFour years of operation

From the IXPE Senior Review proposal:
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Krawczynski et al. (2022)

Veledina et al. (2023)
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From the IXPE Senior Review proposal:

Gianolli et al. (2023,2024)



Four years of operationFour years of operation

From the IXPE Senior Review proposal:

Maksym et al. (2024)



Four years of operationFour years of operation

From the IXPE Senior Review proposal:

Ursini et al. (2023), Marin et al. (2024)
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From the IXPE Senior Review proposal:

Slane et al. (2024)
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From the IXPE Senior Review proposal:

Ferrazzoli et al. (2024)
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From the IXPE Senior Review proposal:

Bucciantini et al. (2024)



Four years of operationFour years of operation

From the IXPE Senior Review proposal:

Doroshenko et al. (2023)
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From the IXPE Senior Review proposal:

Ursini et al. (2023)



Four years of operationFour years of operation

From the IXPE Senior Review proposal:

Marin et al. (2023)  Khabibullin et al. (in prep.)



Four years of operationFour years of operation

From the IXPE Senior Review proposal:

Zane et al. (2023)Taverna et al. (2022)



Four years of operationFour years of operation

From the IXPE Senior Review proposal:

Veledina et al. (2024)



ConclusionsConclusions

IXPE has opened a new observational window and the strong positive feedback from the NASA 
executives and the scientific community pushes for exploiting this small satellite to its end (~2030)

What’s next?
→ eXTP mission (China-lead)
→ ESA M8 call (EXPO, Phemto)
→ don’t forget g-ray polarimetry!
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g-rays (Fermi)

g-ray polarization

?
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