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SNS Ring System
- Y. Y. Lee

YY presented a review of the major design issues associated with the SNS Ring System. Topics covered include:

· Main Purpose -The main purpose of the ring is to accumulate a high power proton beam with high proton density by folding a relatively low power beam around the ring many times. This folding effectively transforms the low power beam, generated over approximately one millisecond, into a high power (2 megawatt) beam that will be delivered to the target as a 0.5 μs long pulse
· Beam Requirements – Low beam loss is necessary in order to maintain low radiation levels within the facility, thereby making it feasible to perform hands-on maintenance during operation. Strict proton distribution requirements at target will be accomplished by injection painting techniques.
· Ring Structure - The ring is composed of four similar sections (four-fold symmetry), each of which has both straight and arc sections. Each of the straight sections performs one of four different functions: injection, collimation, RF coupling, and extraction. The arc sections correct dispersion and chromatic aberration.
· Injection Losses – Sources of injection losses include excited state H0 emerging from the foil, scattering and linac beam missing the foil. A related issue is the need for controlled dumping of stripped electrons, which represent approximately 2 Kw.
· Injection Layout – Injection takes place in one of the straight sections fitted with a chicane consisting of three dipole magnets, creating a fixed orbit bump. Two sets of kicker (pulsed dipole) magnets, one before and one after the chicane, move the equilibrium orbit of the circulating beam to create a dynamic bump. This is used to control the stacking of beam into the ring, known as phase space painting.
· Phase Space Painting is used to create an optimal phase space distribution in the ring from the linac beam. Main objectives are to control loss due to space charge, reduce foil hits by circulating beam and to satisfy distribution requirements at the target. Two major painting schemes are correlated painting and anti-correlated painting.






