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ABSTRACT

There has been much recent interest in accelerating electron beams with a plasma wakefield accelerator (PWFA).  The advantages are a large accelerating gradient in a small space. In order for this to be realized, a drive beam must set up the wakefield, and a witness beam to be accelerated would then be injected in the high-gradient wake. The problem with this injection scheme is that the drive beam tends to erode as it traverses the plasma column. This erosion causes the phase of the wakefield to slip in the beam frame. This causes a difference in phase velocities between the witness beam and the accelerating portion of the wakefield. The purpose of this thesis is to characterize the plasma column of the PWFA experiment for the Fermilab/NICAAD Photoinjector Laboratory and to find an anode geometry that would minimize the phase slip. Three different anodes were tested and it was found that an anode with .953cm ID was the closest to an ideal geometry for controlling the phase slip.
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