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e (Goal: reduce energy/momentum spread of a beam of ions, i.e.

e Reasons: increase luminosity, increase beam lifetime...

- Increase phase space density
reduce temperature

Liouville’s Theorem Thermodynamics

v(t) = (v, vy, ;)

[ d®N(rv,t + dt) particles ]
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https://e-publishing.cern.ch/index.php/CYRSP/article/view/263
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Goal: improve luminosity at very low energies

First to use RF accelerated electron bunches
- No DC limit: can go to higher e- energies
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e- beam has time structure: need to study effects -> In-house code developed (‘“TRACKIT’)

Measurement
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Results
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Badly tuned system can lead to increased heating
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Results

Well tuned system can lead to net cooling
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Conclusion

- RF accelerated electron cooling successfully implemented at
RHIC

- Simulation code consistent with measurement

- Mismatched electron beam -> increased heating
- Matched electron beam -> net cooling

- If improve alignment -> improve cooling rate significantly
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Thank you for your attention.
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Phase space picture: Intrabeam Scattering: Anatomy of the Theory, M. Martini; CERN, Geneva, Switzerland
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- Optimisation is critical for effective cooling
- Development of code ‘TRACKIT’

Simulation workflow
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