[image: image1.jpg]



SUPERNOVA REMNANTS IN THE LMC:

CHANDRA X-RAY OBSERVATORY DATA
Chester Harman
Advisor: Dr. Sean Hendrick
ABSTRACT

Supernovae represent the last stage of stellar evolution when certain types of stars detonate. Supernova explosions are categorized by the spectral profile of the expanding shockwave, and are separated into Type I and Type II supernovae, based on the absence or presence of hydrogen, respectively. This distinction arises from the explosive origins of the star – Type Ia supernovae occur when white dwarf stars exceed the Chandrasekhar limit of 1.44 MO and thermonuclearly detonate, while Type II supernovae the result of the gravitational collapse of a massive star. Both of these types of explosions create and disperse the heavier elements. All supernova remnants follow a similar progression, from the initial ejecta-dominated phase, where the mass expelled by the star outweighs the swept-up interstellar medium, into the Sedov-Taylor phase, where the SNR has swept up a significant amount of ISM, and finally into the snow-plow phase, where the shock front has cooled and recombination between heavier nuclei and free elements begins. The Large Magellanic Cloud provides a variety of supernova remnants at various stages at a uniform distance. This project examines X-ray emission from three remnants: 0453-68.5, N49, and N49B. Data from the Chandra X-ray Observatory was analyzed with the CIAO data analysis package and the XPSEC spectral fitting software. N49 and N49B were subjected to a preliminary analysis, while 0453-68.5 underwent a more rigorous analysis. From the detailed analysis of 0453-68.5, we find an initial energy of 4.8x1050 ergs, and an age of approximately 12,000 years. In addition, the elemental abundances for the region of the LMC in which the supernova remnant is located were determined. For N49 and N49B, it was found that both remnants share some elemental abundance characteristics, which arises from their proximity, and N49 was found to be the younger of the two remnants.
