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Overview

• Machine Main Parameters
• Correctors and correction BW
• Achieving and measuring orbit stability
• Operational Experience
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Overview of Light Sources - Main Parameters

• Most light sources horizontal Emittance 5 nm rad +/- 2 nm rad
• Petra  III, NSLS-II  Emittance ~ 1 nm rad

• SLS* smallest vertical beam size in ID center (2.1 micron), by changed optics & coupling

• Spear III operational since 2004; TPS operational in 2014

• Orbit stability goals < 10 % beam size

Table - Summary of main parameters (Light sources completed recently or under construction – G. Rehm 2008)
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SOFB & FOFB Systems – Correctors/ Correction Bandwidth & present status

Table - Fast Orbit Feedback System Status as of 2009 – N. Hubert

• All Correctors Chambers Fast
• ESRF upgrade in progress for 
all subsystems

• All Correctors available for SOFB
• Only a subset or a separate set of 
correctors for FOFB
• Forces to use slow + fast systems
• Introduces dead-band issues
• Implementation evolving towards 
overlap BW feedback systems
• Petra III FOFB in operation
• SSRF/ TPS FOFB in test/ 
commissioning

* FOFB not operational as of 2009
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Achieving & Measuring Beam Stability - G. Rehm (SRI 2012)

Table - Electron beam parameters at the center of  straight Fig - Integrated motion 
relative to the respective 
vertical (solid) and 
horizontal (dashed) beam 
sizes –

• ALBA - green
• ASLS - red
• ESRF - purple
• DLS   - yellow
• Soleil  - blue

• ALBA & ASLS – data without Fast Orbit Feedback
• Up to 10 Hz – orbit stable to < 2% level of beam size
• 50 Hz & harmonics (power line) contribution high 
• Meets 10 % stability requirement up to 1000 Hz
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Petra III FOFB  – 1 of 3

J. Klute et al; DIPAC 2011

• FOFB 226 bpm x 40 air core 
corrector in each plane

• 24 distributed processing racks

• Has a STAR topology

• 80 processing channels, each 
consists of three sections –

o PID loop for normal orbit 
correction
o Feedforward to compensate 
for injection bump mismatch with 
256 integrators in each channel
o Compensating orbit influence 
due to main frequency and its 
harmonics 
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Petra III FOFB – 2 of 3

• Corrector system  - 3 db @ 715 
Hz

• FOFB damps orbit at low frequency 
quite well; but shows slight increase 
(overshoot) in orbit above 200 Hz; 

• Vertical stability achieved 
0.4 micron (< 10 % beamsize)

• Fast corrector strength 45 micro-
radian; Sufficient for 50 hrs of 
operation run.

• Fast corrector DC can be released to 
slower (stronger) corrector when 
needed
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Petra III FOFB – 3 of 3

• Model consists of four feedback 
blocks 

• Typical signal propagation delay 
in feedback system is 0.13 msec

• Closed loop responses are 
calculated for two delays –

• 0.13 ms delay smooth 
closed loop response 
• 1.0 ms delay close loop 
response shows overshoot 
with peak at 200 Hz. 
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ESRF FOFB System – 1 of 5

Kees Scheidt – ESRF May, 2013
5 Slides
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ESRF FOFB System – 2 of 5
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ESRF FOFB System – 3 of 5
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ESRF FOFB System – 4 of 5
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ESRF FOFB System – 5 of 5

Normal Delay
Additional delay in vertical loop 
1. 0.3 ms – black 3 extra cycles
2. 0.6 ms  - purple 6 extra cycles
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Fast Orbit Feedback System Status

N. Hubert - 2009
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Thank You
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