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High-current particle accelerators are susceptible to electron cloud (EC) effects, which can produce degradation of beam quality and beam instabilities.  In accelerators which produce synchrotron radiation, such as light sources and damping rings, three surface phenomena are important in the growth of the EC density in the accelerator vacuum chamber: photon scattering, photo-emission, and secondary emission. EC effects have been studied since 2008 in the Cornell Electron Storage Ring (CESR) as part of the CESR Test Accelerator R & D program (CesrTA).  Photon scattering measurements on Cu and Al have been done recently at the Cornell High Energy Synchrotron Source (CHESS). In-situ measurements of secondary emission are being done in CESR since 2010, including measurements on surface coatings for EC mitigation and observation of "beam scrubbing".  Plans are being developed to measure photo-emission in-situ, possibly with the same samples as used for secondary emission studies.  Understanding the effect of surface phenomena under realistic accelerator conditions requires an interdisciplinary approach, involving particle accelerators, surface physics and chemistry, vacuum technology, and optics.  The REU project will involve experimental work and data analysis related to one or more aspects of the research program described above.
