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INntro

= Acceptance is a crucial part of the cooling optimisation
= Acceptance of solenoid lattices is not well understood (by me)
= j.e. no “easy” formula for the acceptance
= |Looking at acceptance scalings
= Scaling with momentum
= Scaling with beta
Just looking at solenoids
= No dipoles
= No RF
= No wedges
= Assume the other stuff is a (small) perturbation
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Preliminary Cooling Cell Concept
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Optics
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= Note optics dependence on momentum
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Tune dependence on amplitude
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Detuning - vs momentum

momentum

230

220

- 210

- 200

- 190

- 180

- 170

160

150

Working

point

= Particle initial coordinates are (x,px,y,py) = (x0, 0, 0, 0)

= Momentum scan, indicated by colour



Momentum scaling (movie 1)
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Scales perfectly
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Momentum scaling
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Acceptance

= Normalised Amplitude ~ x?

Transverse beta - constant

= Acceptance is constant with momentum
= Probably obvious from equations of motion
" dp/dz = q dx/dz x B
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Beta Scaling
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Negative polarity solenoid

Use “pixel” model to generate fields in
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Tune dependence

Tune dependence
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Acceptance

cceptance
= Line is for guidance only - | haven't properly fitted

= “cell length” is proportional to 1/B, and 3,
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ToDo

= Should be able to phrase the acceptances in terms of theory
= Should use amplitude, not “x,”

= Compare with cooling formulae; look at where is the optimum
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ToDo (2

Timeline

In general deliverables should come in the form of a document. 2023 | 2024 2025 ‘ 2028
Otjective Level |\WBS Activity/Deliverables Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
2 1 2 Rectilingar Cooling
- | Beam physics design
3 211 Optics design, including tapering, understanding dynamic aperture |:|_
3 212 Tapering and matching between sections; further optimisation of the lattices
3 |21.3 Alignment and tolerances
3 214 Collimation systems and radiation protection
3 (215 Radiation load on SC magnets and other equipment
3 2186 Liaizon with RF and magnets
2 22 Beam loading
3 221 Effect of beam loading for each cell
3 |222 Investigate mitigation, together with RF team
2 2 23 Estimate significance of space charge
2 24 Beam instrumentation
3 241 Preliminary ideas for beam instrumentation - time, energy, beam profile
3 |242 Physics design
2 25 Absorber design
3 |2.941 Estimate magnitude of heat deposition
3 252 Absorber design
2 26 Engineering integration
3 281 Integration of magnets and RF
3 |2.62 Alignment system
3 283 Integrated thermal design
3 |264 Vacuum systems
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