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 The electron's permanent electric dipole moment (EDM) is predicted to be non-
zero by various particle theories. If the electron were found to have a non-zero EDM it 
would constitute a violation of time reversal symmetry. The standard model predicts a 
value well below the current experimental limit, therefore a search for the electron EDM 
is a search for physics beyond the standard model. The EDM measurement uses an 
interferometric technique on the hyperfine structure of the YbF molecule. These 
molecules are produced by laser ablation of Yb, which is mixed into a supersonically 
expanding carrier gas jet of Ar and SF6. This technique produces a rotationally cold YbF 
beam which can be sensitively probed by laser induced fluorescence. 
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 My final year project was to analytically find solutions to Fresnel diffraction 
problems from non-standard apertures. This has applications to unstable laser cavities, 
which produce complex output modes displaying fractal characteristics.  
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During my PhD I learnt many new skills and worked with a variety of experimental 
equipment. The EDM experiment uses the techniques of atomic and molecular physics. I 
have gained a great deal of experience using Dye, YAG, Ti:Saph, and Ar Ion lasers. I 
have experience building and fixing electronic devices, performing data analysis, and 
writing computer programs to perform various tasks such as data acquisition. I am able to 
program in C#, Java, Pascal, Mathematica, and LabView. I am also able to design in 
AutoDesk AutoCAD and Inventor.  
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