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43.31+59.2 - a typical SNR

First observed in 1972, 43.31+59.2 shows a very well-defined shell structure (see Figure below), in contrast to
the unusual nature of 41.95+4+57.5. This source, believed to be the youngest of the SNR within M82, appears to
be undergoing a more typical evolutlon Investigations using early VLBI observations have shown 43.31+59.2
to be expanding at ~10000 kms™L (Pedlar et al. 1999). More recently, a comparison of the 2005 gIobaI VLBI
observations with previous epochs suggested a slightly lower expansion velocity of 7600+1800 kms™1 (Fenech
et al. 2010). This could indicate that the expansion has begun to decelerate and a comparison of velocities
determined from various epochs shows tentative evidence for such a trend (see Fig. 8, Fenech et al. 2010). The
evolution of a SNR can be parameterised as D = kt™, where D is the size of the remnant (mas), t is the age of
the remnant (yrs), m is the deceleration parameter and k is a constant. Incorporating the preliminary results
from the later epochs of global VLBI observations into this analysis provides a maximum deceleration
parameter of 0.57x0.05, suggesting this remnant has yet to reach the Sedov phase of evolution characterised
by m~0.45. The left figure shows radius vs. time with several fitted deceleration parameters including the '
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Supernova remnant evolution can also be used to probe the properties of the interstellar medium surrounding  Evolution of the measured size with time for 43.31+59.2. The -
the remnant. In particular it is possible to determine the density of the interacting medium. ry = 4.1 (Mg / lines correspond to several potential deceleration parameters.
nisu)Y? describes the expected relationship for the size of the remnant (r.in pc), the mass ejected in the The best-fit line is shown in red.

supernova explosion (M in units of 10My) and the density of the surrounding medium (cm3; Parra et al. 2007,

ApJ, 659, 314) at the peak of radio emission when the mass of material swept up in the expansion is equivalent

to the ejected mass i.e. at the initiation of the Sedov phase. assuming a typical 5M, ejecta, provides an upper Below: EVN and global VLBI 1.7-GHz 15-mas images of 43.31+59.3 | . C
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