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X-ray Polarization Imaging of Supernova Remnants and
Pulsar Wind Nebulae

LUO Tian-xian?, ZHOU Ping!?

(1. School of Astronomy and Space Science, Nanjing University, Nanjing 210046, China; 2. Key
Laboratory of Modern Astronomy and Astrophysics, Ministry of Education, Nanjing 210046, China)

Abstract: High energy particles near the particle acceleration region in young supernova
remnants and pulsar wind nebulae can emit X-ray synchrotron radiation. The polarization
measurement of this radiation can reveal the properties of the magnetic field in the particle
acceleration region, and further study the mechanism of particle acceleration. As the first
X-ray polarization imaging satellite, the Imaging X-ray Polarization Detector (IXPE) was
launched in late 2021 and revealed the X-ray polarization images of several young supernova
remnants and pulsar wind nebulae. Observations show that Cas A and Tycho’s supernova
remnant have low polarization degrees with average values of about 2.5% and 9%, respec-
tively, while the Crab Nebula and Vela pulsar wind nebula have higher polarization degrees,
averaging about 20% and 45%, respectively. The results indicate that the magnetic field of
the pulsar wind nebulae is relatively ordered, while the magnetic field of the particle accel-
eration region in the two young supernova remnants is highly turbulent and the magnetic
field structure near the shock wave shows a radial distribution. In the future, with more
extensive observations of IXPE and more telescopes such as the enhanced X-ray Timing and
Polarimetry (eXTP) mission planned by China in use, the magnetic field configuration and

particle acceleration models of the above two types of objects will be further constrained.

Key words: supernova remnants; pulsar wind nebulae; polarization; X-ray astronomy; ac-

celeration of particles
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