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This thesis involves the study of a wide range of variable stars in several different 

contexts. This includes external variable stars such as exoplanet transits and contact binaries to 

intrinsic variable stars. More specifically it can be broken into four subcomponents. The first of 

which deals with the characterization of seven known exoplanets and the development of a 

method to estimate an exoplanet’s orbital period and semi-major axis from a single partial 

transit. This helps us gain a better understanding of the properties of worlds outside of our solar 

system. This section resulted in indication of different radii for two of the seven exoplanets 

observed. The second subcomponent deals with using known transiting exoplanets to search for 

additional unseen planetary companions using transiting timing variations (TTV) and transit 

duration variations (TDV). Both of these techniques allow us to probe for exoplanets that might 

not be easily found due to its alignment or orbital distance. Potential TTV signals were seen for 

KELT-16 b at a period of 2.444±0.002 days and WASP-43 b at a period of 1.359±0.001 days. 

Additionally, there was a potential TDV signal seen for WASP-52 b at a period of 5.382±0.002 

days. The third subcomponent details the discovery of five new contact binary star systems and 

the reanalysis of two previously known contact binary systems. Additionally, this component 



also details the potential discovery of a new transiting, bloated Hot Jupiter exoplanet candidate 

or stellar companion and potential confirmation of a previously ruled false positive variable star. 

The final subcomponent covered in my thesis is a search for variable stars in the dense core of 

the Globular Cluster 47-Tucanae. Although many Globular Clusters have had their less dense 

regions studied, the interior of many of these systems has remained difficult to observe. By 

gaining a deeper understanding of this system we can gain further insights into the makeup and 

evolution of Globular Clusters. In this portion of my analysis I observed 125 variable star 

candidates of which 31 have previously been listed in at least one of three papers. Of these 31, 

six showed evidence of short period variations in my dataset instead of long period variations. 

This leaves 14 new long period variable star candidates, 78 new short period variable star 

candidates, and three strange light curves for which I was not able to determine a period type. 

 


