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Abstract

We report on calculations of electron production by synchrotron radiation absorbed in the vacuum chamber walls of the Cornell Electron Storage Ring
(CESR). These electrons are the source of electron clouds which limit the performance of storage rings by causing betatron tune shifts, instabilities and
emittance growth. Until now, cloud buildup modeling codes have used ad hoc models of the production of the seed electrons. We have employed the photon
scattering code Synrad3D to quantify the pattern of absorbed photons around the CESR ring, including the transverse distribution on the wall of the beam-
pipe. These distributions 1n absorbed photon energy and incident angle are used as input to Geantd4-based simulations of electron emission from the walls.
The average quantum efficiency 1s found to vary dramatically with the location of the absorption site, owing to the distribution 1n 1mpact energies and
angles. The electron production energy spectrum plays an important role 1in the modeling of electron cloud buildup, where the interplay of production energy
and acceleration by the beam bunches determines the time structure and multipacting characteristics of the cloud.
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Geant4 Simulation of Photo-produced Electrons
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e The resulting photoelectron energies and azimuthal rates can be
used in electron cloud build-up simulations
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