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Supernova remnants and their progenitors
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Abstract. Young supernova remnants (SNRs) show obvious differences that can be related to
characteristics of the progenitors and supernova types as tabulated in Fig. 1. Questions remain.
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Questions include: why do some Type Ia supernova remnants show a definite gap
between the leading-shock rim and the main shell (e.g., Tycho), while others show a
single continuous shell out to the sharp rim (SN 1006)?

Why do some SNe leave only a cooling neutron star with no pulsar wind nebula (PWN)
(Cas A), or erratic point X-ray sources (RCW 103), while others have pulsars? Is it the
magnetic field, spin rate or what?

What physical conditions can discriminate between mixed morpology remnants with
internal thermal X-rays (W 44) and those with more standard shells (Vela)? Is it just the
surrounding medium?

The composite SNR G11.2−0.3 has been identified with SN 386. It contains a central
pulsar with a period of 65 ms and a calculated spin-down age about three times longer
than the age since its explosion. In contrast, the Crab Nebula, an extended pulsar wind
nebula with no apparent shell, has a close match between the two ages. Is the presence
or absence of a shell related to differences in the moment of inertia of the neutron star?

Why do some composite SNRs (MSH 15−56) show a radio pulsar wind nebula some-
what offset from the center, and then a point X-ray source with an apparent X-ray PWN
out near the shell and not necessarily aligned with the radio PWN?
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Figure 1. Properties of young SNRs
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