
Orbit Control at the SLS

IWBS’02

Overview

• Monitor/Corrector Layout

• Orbit Correction Scheme (SVD algorithm)

• Corrector/Monitor Response Matrices

• Consequences for the Design of a Fast Orbit Feedback
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BPM/Corrector Layout
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• 12sectors

• 6 BPMsand 6Horizontal/Vertical Correctors persector

• Correctors inSextupoles, BPMsadjacent toQuadrupoles
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What SVD does
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=> Minimization of the RMS orbit and the RMS corrector strength

=> Minimization of the RMS orbit (monitor averaging)
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Response Matrices for the SLS SR
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Aij =

√
βiβj

2 sin πν
cos [πν − |µi − µj |] = (U ∗ W ∗ V T )ij

• νx = 20.42 (≈3 monitors/correctors per unit phase)

• νy = 8.17 (≈9 monitors/correctors per unit phase)
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Inverse Response Matrices for the SLS SR
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ij = (V ∗ 1/W ∗ UT )ij

• A−1

ij is a sparse “tridiagonal” matrix

• A−1

ij containsglobal information although it is a “tridiagonal” matrix !
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Single Corrector Example
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• Verticalβtron oscillationin a machine with unknown distortions

• The unknownA(real)−1

ij would predictone corrector

• The knownA(ideal)−1

ij for the ideal machine predictsone correctorplus
some noise on the other correctors

• Residualβtron oscillationafter the correction
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Inverse Response Matrices for a Small Number of Correctors
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SVD Eigenvalues
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Schematic View of the Inverse Response Matrix
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Schematic View of the Fast Orbit Feedback
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