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Introduction

• What has been measured and corrected at SLS
– Beta function measurement with quadrupole variation (tune response), 

SVD based correction

– Linear coupling measurement with orbit response, SVD based 
correction using skew quads (Partial LOCO)

– Dispersion
• Hor.: No explicit correction (correction through beta correction)

• Ver.: Correction together with coupling

Skew quads at dispersive and non-dispersive section

– Nonlinear optics correction with pre-defined theoretical knobs 
(combination of sextupoles)

• Recent activities
– (Full) LOCO 

– Turn-by-turn

– Girder re-alignment

SLS main parameters

Lattice 12 TBA

Circumference 288 m

Beam energy 2.4 GeV

Emittance (H / V) 5~6.8 nm / ~2 pm

Beam current 400 mA

Number of beamlines 18
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TBT at SLS
• Synchronization

– 12 sectors accommodating 72(+1) BPMs in total

→ 24 sectors (80 ns → 40 ns Sector-to-Sector delay)

– Fine trigger adjustment with proper cable delay

within sectors

– Another cable delay (S-to-S) installation soon

to overcome the timing system resolution

±10 ns (50 MHz) → <~1 ns synchronization

• DAQ and analysis
– One click application to collect 

~2000 turns × 10 times

– Beta-beat software package from LHC

including SVD data cleaning

Difference phase advance

measurement and model
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LOCO at SLS

• LOCO
– Revealed wrong BPM/corrector calibration and BPM tilt

1) Calibration in the vertical plane ~15%(!), BPMs and/or correctors, recalibrated

2) A horizontal corrector PS with broken ADC board, repaired

3) Calibration of a vertical corrector, known problem of the different magnet from others, recalibrated

4) Calibration of a BPM in both planes, recalibrated

5) BPM (electronic) tilt showed good agreement with a direct measurement 
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Direct measurement

- Run fast orbit feedback

- Vary horizontal feedback reference

- Observe corresponding hor. and ver. corrector strength

- Find BPM tilt assuming no tilt error in corrector



OMCM WS, 20.06.2011

Linear optics
• Q variation

– Tune response to small Q variation

– Found to contain unknown/systematic error(a), high SVD cut - E.V.~35/177

– Nevertheless, enough correction for operation: 3-4% beta-beat in both planes

• Enable to use the optics model for FOFB, coupling corr. and nonlinear opt.

• LOCO & Turn-by-turn

– Correction with LOCO, check with TBT(b)

– Iteration and more systematic comparison planned
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* Optics was detuned at the time of these measurements 
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Nonlinear optics
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Coupling

• Recent record <2 pm, 15.03.2011

– By updating all machine knowledge!

sy~ 5 mm

by ~ 13.6 m

ey ~ 1.8 pm 
(including dispersion contribution)

https://elog-gfa.psi.ch/en/SLS+Development/110316_144914/sigmay_lifetime.png?lb=SLS
https://elog-gfa.psi.ch/en/SLS+Development/110316_144914/sigmay_lifetime.png?lb=SLS
https://elog-gfa.psi.ch/en/SLS+Development/110316_144914/sigmay_lifetime.png?lb=SLS
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Girder re-alignment

Girder re-alignment system

operates with beam and

fast orbit feedback running!

Result on sector 12:

Significant reduction of corrector strength!

Measured misalignment for realignment input
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Summary and Outlook

• SLS experience
– State-of-the-art optics

– Always good to employ several methods to cross-check!

– Recent achievements

• TBT and LOCO are introduced

• Vertical emittance below 2 pm

• Girder realignment (on going), significant reduction of corrector str.

• Still a lot of plans and on-going stuffs
– R&D of beam size monitor with better resolution *

– Orbit manipulation to correct coupling and ver. dispersion together * 

– Utilize turn-by-turn for coupling and nonlinear optimization

– etc…

* TIARA WP6 related
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Backup slides
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SLS lattice

Obsolete!
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Beam size monitor
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Multipole correctors


