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Discovery of Recombining Plasma in
Supernova Remnants
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Abstract: The initial ionization state of shock-
heated materials is nearly neutral for most
supernova remnants (SNRs). Heated electrons
subsequently collide with ions and gradually ion-
ize them. Since the plasma density in SNRs is so
low, it typically takes tens of thousands of years
to reach ionization equilibrium. Therefore, it has
been generally believed that almost all the SNRs
are characterized by ionizing plasma. We have,
however, discovered anomalously strong recom-
bination X-rays from several SNRs by utilizing
the excellent sensitivity of Suzaku. These X-rays
are defintive evidence for recombining plasma
that is not expected according to SNR evolution
theories. Here we present our recent results and
discuss the possible formation mechanisms of the
recombining plasma in SNRs.
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