Advanced adaptive laser shaping to minimize beam emittance

Adam Bartnik
Emittance, or volume in phase-space, of an electron beam is of fundamental importance in determining the quality of the x-rays that can be produced by that beam and subsequently used in experiments. In order to stay at the cutting edge of x-ray light sources around the globe, better and better emittance must be reached. In an Energy Recovery Linac, such as the one being designed at Cornell University, the electron beam is created by shining a laser beam on a photocathode, and as such, the electron beam produced will have an emittance which is determined partially by the shape of the laser beam, and precise control over this laser shape will allow fine tuning of the beam emittance. To that end, the interested student will help us set up an adaptive optics system that will take a normal Gaussian laser shape, and deform it into a new target shape. This will involve both tabletop optics design and computer programming to interface with the adaptive optics system.
