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The Cornell ERL photoinjector program is currently constructing a new laboratory space for the development of ultimate brightness electron beams from photoemission guns. The ultimate electron bunch shape will mitigate the highly nonlinear effects of space charge repulsion, and will be directly determined by the incident laser pulse shape. The goal is to sculpt the laser shape in 3D, which includes changing both transverse and temporal profile of tiny light "bullets" of size on the order of mm in all three dimensions, and to make the shape confirm to a theoretically predicted optimum. The laboratory will use a high peak power, pulsed (50 MHz) fiber laser with pulse duration on the picosecond scale. This REU project will involve the construction of an optics system for 3D laser shape diagnostics, as well as real-time pulse shaping mechanisms. The student will become familiar with both linear and nonlinear laser optics, as well as with real-time device control. 
