Questions for the USPAS class

Monday (General)

1. Quadrupole lenses are focusing in one plane (either horizontal or vertical) and not in the other. Show how a combination of two thin quadrupole lenses and a drift can be focusing in both planes. 

2. Consider a system made up of two thin lenses each of focal length f, one focusing and one defocusing, separated by a distance L. Show that the system is focusing if |f|>L.

3. Show in a ring with strong focusing that the chromaticity is always negative.

Tuesday (Uncoupled Linear Optics)

1. Given turn-by-turn data from 3 BPMs compute the tunes, phase advance and beta-functions assuming that the transfer matrix between them are

Wednesday (Coupled Linear Optics)

1. In a synchrotron operating near a specific nux – nuy = m difference resonance show that two families of skew quadrupole correctors are necessary to compensate the resonance driving terms.

Thursday (Large Amplitude Dynamics)

1. In the case of intrabeam (i.e. Touschek scattering) show how a small angle collision can result in a large energy change. In particular …

2. Compute the RF acceptance in a ring with the following parameters

Friday (Exam)

