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ABSTRACT

We report observations of the remnant of supernova 1987A with the High Resolution Camera (HRC) on
board theChandra X-ray Observatory. A direct image from the HRC resolves the annular structure of the
X-ray remnant, con�rming the morphology previously inferred by deconvolution of lower resolution data
from the Advanced CCD Imaging Spectrometer. Detailed spatial modeling shows that a thin ring plus a thinT

� > 2.5 MK observed at in�nity, a bright pulsar wind nebula or a magnetar.
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1. INTRODUCTION

The core-collapse supernova (SN) 1987A in the Large Magel-
lanic Cloud was the brightest SN observed since the invention of
modern telescopes, providing the best opportunity to study the
last evolutionary stage of a massive star. Optical observations
have revealed a triple-ring nebula centered on the explosion,
consisting of an inner equatorial ring of radius 0.��81–0.��86 and
two larger outer rings (Burrows et al.1995; Plait et al.1995). 2000). To determine whether arti-

facts are introduced by the complicated nonlinear reconstruction
process, the ACIS results need to be compared with higher res-
olution direct X-ray images. An analogy can be drawn from the
radio imaging campaign of SNR 1987A. Since 1992, Australia
Telescope Compact Array (ATCA) observations at 9 GHz have
revealed detailed structure of the radio shell using the super-
resolved technique, but it was not until the upgrade of the ATCA
in 2003 that the higher resolution diffraction-limited images at
18 GHz provided a direct image of the radio morphology (see
review by Gaensler et al.2007).

The High Resolution Camera (HRC) on boardChandra,
consisting of two microchannel plate detectors, offers smaller
electronic readout pixels (0.

��13175) than ACIS. These better

http://cxc.harvard.edu/ciao/


No. 1, 2009 HRC OBSERVATIONS OF SNR 1987A L105

Potter, T. M., et al. 2009,ApJ, 705, 261
Pun, C. S. J. 2007, in AIP Conf. Proc. 937, Supernova 1987A: 20 Years After:

Supernovae and Gamma-Ray Bursters, ed. S. Immler, K. Weiler, & R.
McCray (Melville, NY: AIP),171

Racusin, J. L., Park, S., Zhekov, S., Burrows, D. N., Garmire, G. P., & McCray,
R. 2009,ApJ, 703, 1752

Shternin, P. S., & Yakovlev, D. G. 2008,Astron. Lett., 34, 675
Shtykovskiy, P. E., Lutovinov, A. A., Gilfanov, M. R., & Sunyaev, R. A.

2005,Astron. Lett., 31, 258

Truelove, J. K., & McKee, C. F. 1999,ApJS, 120, 299
Tsunemi, H., Mori, K., Miyata, E., Baluta, C., Burrows, D. N., Garmire, G. P.,

& Chartas, G. 2001,ApJ, 554, 496
Woods, P. M., & Thompson, C. 2006, in Compact Stellar X-ray Sources, ed. W.

H. G. Lewin & M. van der Klis (Cambridge: Cambridge Univ. Press),547
Yakovlev, D. G., & Pethick, C. J. 2004,ARA&A , 42, 169
Zavlin, V. E., Pavlov, G. G., & Shibanov, Y. A. 1996, A&A,315, 141
Zhekov, S. A., McCray, R., Dewey, D., Canizares, C. R., Borkowski, K. J.,

Burrows, D. N., & Park, S. 2009,ApJ, 692, 1190

http://adsabs.harvard.edu/cgi-bin/bib_query?2007AIPC..937..171P
http://dx.doi.org/10.1134/S1063773708100034
http://adsabs.harvard.edu/cgi-bin/bib_query?2008AstL...34..675S
http://adsabs.harvard.edu/cgi-bin/bib_query?1999ApJS..120..299T
http://dx.doi.org/10.1086/321338
http://adsabs.harvard.edu/cgi-bin/bib_query?2001ApJ...554..496T
http://dx.doi.org/10.1146/annurev.astro.42.053102.134013
http://adsabs.harvard.edu/cgi-bin/bib_query?1996A&A...315..141Z
http://dx.doi.org/10.1088/0004-637X/692/2/1190
http://adsabs.harvard.edu/cgi-bin/bib_query?2009ApJ...692.1190Z

