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Abstract. We present results that trace the dynamics of two histori-
cal remnants, SN 1006 and SN 1572 (Tycho), for the past two decades.
21-cm radio images of each remnant were recorded during two previous
epochs: 1983-1984 and 1991-1994. We obtained third-epoch images of
both remnants from 2001 to 2003. After a direct comparison of images
from these three epochs, we found the mean radio expansion rate of Ty-
cho now agrees with a previous X-ray expansion study, and for the first
time, we have measured the azimuthal expansion rate over the entire rim
of SN 1006.

1. Introduction

The expansion study of young supernova remnants can yield information on the
interaction of high Mach-number interstellar shocks with the Galactic interstellar
medium (ISM). As the supernova remnant (SNR) shock encounters and sweeps
up material from the ISM, the shell expands non-linearly with time: R ex: t-m

(where m is the expansion factor). SN 1006 and Tycho have expansion factors of
about 0.47-0.53 (Moffett, Goss & Reynolds 1993; Reynoso et al. 1997), placing
them both in a pre-adiabatic phase of SNR evolution.

2. Procedure

Third-epoch images of both SNRs were obtained with the Very Large Array.
Additional observations of SN 1006 were conducted in 2003 with the Australia
Telescope Compact Array. After completing standard amplitude and phase cali-
bration, images of both remnants were CLEANed, convolved to a common beam
width, and registered to a common pointing center using unresolved background
radio sources. Radial amplitude slices were created from pie-shaped wedges at
desired angles of azimuth and fitted for expansion using techniques discussed in
Reynoso et al. (1997).
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3. Results

Our third-epoch observations of SN 1006 improved previous expansion measure-
ments and have allowed us to measure the expansion rate over the entire rim of
the SNR's shell (Figure 1). The expansion rates are typically > (f!40 yr-1, and
are consistent with optical expansion rates of filaments found along the north-
west edge of the shell ((f!30 ± (f!04 yr-1 ; Long, Blair & van den Bergh 1988).
The northwest and southeast edges are expanding less rapidly than the rest of
the shell.

Previous radio expansion measurements of Tycho yielded a mean expansion
factor of 0.47 ± 0.03, lower than the expansion factor of 0.54 ± 0.5 derived from
X-ray observations (Hughes 2000). This discrepancy prompted our third epoch
observation of this remnant. Tracking the expansion of the radio shell through
all three epochs, we find a mean expansion factor, m == 0.53±0.03, now in better
agreement with previous X-ray measurements.

Figure 1. Expansion rate vs. azimuth angle for SN 1006.
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