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ABSTRACT 

 

In recent years, satellite-based extreme ultraviolet multilayer telescopes observing the solar 

corona have provided some of the most beautiful and fascinating images ever seen. However, our 

ability to extract quantitative information about the thermodynamic state of the solar atmosphere 

from these images has been limited by their broad temperature response, uncertain calibration 

status, and the limited number of bandpasses available. In this dissertation, I present a unique 

dataset and novel analysis techniques designed to provide rigorous constraints on conditions in 

the corona with the high spatial and temporal resolution of multilayer images. The data were 

obtained during the third flight of the Multi-Spectral Solar Telescope Array, a sounding rocket 

payload which was launched on April 30, 2002. The MSSTA imaged the solar atmosphere in 

seven different ultraviolet bandpasses, centered on strong emission lines at 150 Å, 171 Å, 180 Å, 

195 Å, 211 Å, 1216 Å and 1550 Å. These images, along with satellite observations, can be used 

to constrain the differential emission measure of the corona in the temperature range of 300,000 

to 3,000,000 K; however, uncertainty in the data and fundamental limitations in the emission 

processes impose strict limits on the range and accuracy of the results. I present spatially-resolved 

differential emission measure functions obtained from the MSSTA data, and discuss the potential 

applications of these results, along with an analysis of the limitations of the current data set and of 

the DEM reconstruction technique. 
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