Enabling precise X-ray polarimetry for the IXPE space explorer
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Successfully launched in December 2021, after only five years from the adoption, IXPE belongs to the NASA Explorers program, which offers frequent
flight opportunities for world-class scientific investigations from space. IXPE will accomplish the first-ever survey of the polarization properties of tens of
celestial X-ray sources, with percent accuracy, and within the boundaries of a small explorer program. This goal can be achieved with the use of Gas Pixel
Detectors, which precisely reconstruct the sub-mm long tracks of single electrons generated by the photo-electric interactions of incoming soft X-rays. This
poster summarises the most important design elements of the GPDs and of the Detector Unit housing them, the qualifications obtained for operating them
onboard IXPE, and the fast-paced integration and verification cycle entirely developed in Italy to make the IXPE mission a reality.
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/ The Telescope

IXPE images X-rays in the 2-8 KeV range and measures

B peployed  their polarization using three identical telescopes each
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| DU Data are handled by the Detector Service Unit (DSU).
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Deployed X-Ray

Shield The mission is managed by Marshall Space Flight Center

(MSFC), which was also responsible for the MMA
fabrication, testing, and calibration.
IXPE The Italian Space Agency (ASI) delivered the Instrument,
Spacecralt \hich comprises the DUs, which were designed, assembled
and qualified by INFN and calibrated at INAF-IAPS, and the
DSU, designed and fabricated by OHB.
Ball Aerospace integrated the Observatory.
Space-X launched IXPE into space and placed it on its orbit

Mirror Module
Assembly (MMA) (3)

Bipod (3)

The Detector

The IXPE Gas Pixel Detectors (GPD) can reconstruct single photo-electron tracks with ~uam resolution, thus mapping the polarization of the
incident beam, with better than 20% resolution at 5.9KeV and ~1 msec typical deadtime between photons.
These GPDs are truly enabling a new observational window in X-ray astrophysics, as demonstrated by the first results (see A. Manfreda’s talk).

The concept of the GPD as a sealed gas cell with a Gas Electron Multiplier and a
nwnonrame  TINEIY pixelated custom ASIC readout was conceived 15 years ago (NIM-A-566-2006, Each DU hosts the GPD with its
'\F,..,ng tabe 5562-562) and its maturity was key in the adoption by NASA for IXPE. - electronics and services.
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