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ABSTRACT


An X-ray binary is a system made up of a normal star and a compact object rotating about a common center of mass. The compact object pulls mass off of the outer atmospheres of the normal star and the particles spiral down toward the compact object, creating an accretion disk. Because of the internal friction caused by the spiraling particles, the disk heats up to millions of Kelvins and emits X-rays. There are three types compact objects: neutrons stars, white dwarfs, and black holes. In 1964, Cygnus X-1 was first discovered. It is the brightest X-ray source in the sky. It was determined that the object did not meet the requirements to be a neutron star or a white dwarf, so in the early 1970s, amidst much controversy, it was the first object to be labeled as a black hole candidate. The object can be found in 3 states: high/soft, low/hard or transition. The high and low classifications refer to how much mass is being accreted onto the disk at the time of observation. Soft refers to low energy X-rays and hard refers to high energy X-rays. Since the object cycles through the two states, a transition period also exists, which is a combination of both the high/soft and low/hard states. Data is collected by the high energy transmission grating (HETG) on the X-ray satellite Chandra. The HETG is a diffraction grating for high and middle energy X-ray photons, and creates a series of spectra. It detects the first three orders on either side of the zeroth order for both the high and middle energies. For this object, the zeroth order was far too bright to analyze. Spectra were extracted using CIAO, Chandra’s data analysis software, and then analyzed in XSPEC. Multiple models were used in the fitting of the data, including a power law, a photon absorption model and a model that takes into account the blackbody spectrum of the accretion disk of a black hole.
