Beam-Based Diagnostics

David Robin and Christoph Steier, LBNL; James Safranek, SSRL

Synchrotron light source storage rings and linear collider damping rings  push transverse beam dynamics.  Strong quadrupole focusing requiring strong sextupoles.  Strong insertion devices with nonlinear fields.   Careful control of linear and nonlinear optics required to achieve design emittances and dynamic aperture.

Instructor Syllabus:  We will present beam-based methods for characterizing and controlling the linear and nonlinear optics of a storage ring.  We will cover tune, chromaticity, and dispersion measurement; beam-based alignment; orbit response matrix analysis; analysis of turn-by-turn orbit data; beam size measurement; methods of coupling correction; measurement of dynamic aperture; measurement of energy aperture; characterization of resonances; tune shift with amplitude; model independent analysis; and impedance characterization using turn-by-turn and closed orbit measurements.

Prerequisites: Understanding of basic accelerator physics, electrodynamics and classical mechanics.

