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MIMO System — MIMO controller

@ Modern optimal controller design methods

(1) Hso-Fixed Order Optimization - discrete time (HIFOOd)
(2) Shape the desired closed loop system behavior

@ Controller Requirements
(1.1) — Robust - system is stable for large parameter ranges
(1.2) — Fixed controller order - FPGA
(1.3)+(2) — Optimal - fast response
(1.3)+(2) — Decoupling - necessary for beam based feedback
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@ Modern optimal controller design methods
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This would go beyond the scope of this talk!

... is necessary for optimal beam control!
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Beam control
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Beam control
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Beam control
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Field Feedback Loop Field stability £ At after 1st BC
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Field Feedback Loop Field stability £2 At 4 after 1st BC
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Field Feedback Loop Field stability £2 At 4 after 1st BC

Set-Point Change by Beam ~ 0.005% <= ~40fs
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Cascaded FB Loop Field stability £2 At 4 after 1st BC

Field - and Beam Weighting ~79% ~7fs
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Cascaded FB Loop Field stability £2 At 4 after 1st BC

Field - and Beam Weighting ~ 7Y% ~7fs
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Cascaded FB Loop

Field stability % At after 1st BC
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@ Model based design

@ Usable for all RF stations - fast and reliable
@ Necessary for optimal field and beam control

@ Fast feedback strategies for longitudinal beam stabilization

@ Only field control Atg ~T5fs

@ Beam based setpoint adaptation Ata~40fs

@ Cascaded field - beam controller Aty ~24fs
@ Outlook ...

@ Update same structure before 2nd BC section

@ UTCA

Thank you for your attention...
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