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Overview  

38 Talks
Experience of 14 machines
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Day One - Start

77 registrations
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Dinner 42 joined dinner
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Day Two – After Workshop Dinner

76 registrations
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Day Three - Group Picture
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Optics Tuning
• Huge effort for various machines ongoing

• Many available codes: MAD-X, pyAT, ELEGANT, 6DSim, ...

• Benchmarking of different lattices for FCC-ee

• Essential to define tolerances                    
for future machines
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Correction Knobs
• Knobs generated for local corrections

• Knobs allow for easy correction of beta-
function, waist, dispersion,etc. at e.g. 
interaction point

• Rigid waist-shift knob for linear coupling ath the 
interaction point for LHC

• Up to almost 10 % instantaneous luminosity increase
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Non-Linear Optics
• More machines with large amplitude 
detuning

• Crab-waist balance

• Abberations

• Multipole errors

• 5th order 
chromaticity 
measured in the 
LHC



OPTICS TUNING WORKSHOP

28 JUNE 2023

ORGANIZING COMMITTEE

CLOSING REMARKS
10

Alignment and BBA
• No existing solutions directly applicable for FCC-ee

• A lot to be learned from LHC, CLIC, etc.

• In ALS-U 35 µm alignment achieved

• 13 µm (H) and 20 µm (V) achieved with BBA

• Parallel BBA reduces significantly time

• Yields comparable results than conventional BBA
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Instrumentation and Magnets
• Radiation hard instrumentation required

• BPM specifications being defined (resolution, number)

● 50 nm for closed orbit, 2 µm for turn-by-turn? 

● At least 1 BPM per quadrupole

• 0.01 units field error on FCC quadrupoles between local 
chromaticity correction sextupoles

• New design: 30 units b3/a3 introduced by orbit trim coils

• Longitudinal variation of magnet errors to be studied
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Stability and Feedback
• Possible nm stability of final focus required for FCC

• Careful design of feedback systems required
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Machine Learning, Automatation
• ML can help in commissioning and to find corrections

• Automated commissioning is key to fast commissioning

• Additional virtual BMPs introduced to easy correction
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Polarization
• Small closed orbit increases polarization level

• Imperfections increase depolarization process

• Resonance cancelling lattice could be designed
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