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Outline

A Introduction to ionization cooling

A Describe a promising 6D cooling lattice

A Ataperedh el i c al | atti ce (known as

A Evolution to a straight version of a Guggenheim

A Transform the Guggenheim to a straight lattice. Yes, it works!

A Review key lattice parameters
A ldentify the required rf freq., voltage, B-field, absorber length

A Discuss magnet & engineering feasibility

A Evaluate Performance
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Comparlson o) Partlcle Colhders

A A MC offers high collision
energy at a compact size

A 6D Cooling is a essential step

for achieving high luminosity
on the Collider.
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Cooling requirement
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Emit trans (micron)

A Longitudinal emittance must go down by a factor of 10
A Transverse emittance must go down by a factor 1000

A Must happen before muons decay (at rest 2 €5) ,
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lonization cooling

- MAGNET ABSORBER - RADIO-FREQUENCY CAVITY - - -
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Slow Beam Accelerate Forward Slow Beam Accelerate Forward Slow Beam Accelerate Forward

A lonization cooling is the only feasible option

A Transverse cooling by passing beam via material
A Longitudinal cooling through emittance exchange
A Progressive reduction of the 6D emittance

D. Neuffer, Part. Accel. 14, p. 75 (1983) 5
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History of 6D cooling lattices

Side view of 1 RFOFQ cell

absorber ~ 200MHz coils
084 | [ | ocavity [

A Tilt coils to generate dispersion

A Emittance exchange on a wedge absorber .=

A Ring evolved to a helix to avoid injection/extraction issues

Palmer et al., PRST-AB 8, 021021 (2005); Snopok & Hanson , IJIMPA 24, 987 (2009) 6
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Concept of tapering

A

A

_attice parameters such as rf freq., cell
ength, focusing strength, absorber
ength, change with distance

Keep emittance above equilibrium

A Tapering pros:

A More dispersion, faster cooling
A Impressive constant cooling efficiency
A Shorter than untapered channels

A Method is not restricted to a Guggenheim

A Applies to helical and straight lattices

R. C. Fernow et al., Proc. of PAC 2001, p. 3861 v
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Example of a early stage (Stg 2)
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