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Muon Ionization Cooling & PIC 
Concept

x’

x

x’

x

x’

x



19 March 2008 3NMFC CM -- FNAL

Phase Space Example

Perturbation Only Perturbation with Absorber
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• Base cell from 1.6 m to 0.7 m
• Absorbers every alternate base cell (υx =2π, υy =π)
• From matrix analysis ρ

 
= -0.175
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PIC Lattice Mark-IV
Absorber and energy 

recovery

θ
 

= 74.6°  ⇒
 

B = 2.17 T
Q ~ -56 T/m (1 cm long)
Base Cell = 0.7 m
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Phase Space
No Perturbation

Acceptance limited by physical apertures
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Add Perturbation

α
 

= +10% α
 

= -10%

No Absorber
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PIC Cooled Phase Space

α

 

= 5%
3.5 mm Be

α

 

= 10%
7 mm Be
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Emittance

• No Stochastics
• Monochromatic (Po = 100 MeV/c)
• σx = σy =6 mm
• σPx = 5 MeV/c
• σPy = 3 MeV/c
• Measured between absorbers
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Tijk Aberration Matrix

T522 =  3.429
T544 =  2.912
T144 = -1.027
T324 = -1.025
T346 = -0.655
T126 = -0.590
T526 = -0.313
T566 =  0.197

T511 =  0.079
T216 =  0.016
T533 =  0.013
T414 = -0.011
T234 = -0.011
T313 = 0.011
T423 = -0.005
T111 = -0.005
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Vary x
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Vary Px/Po
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Vary y
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Vary Py/Po
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Vary P
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Vary time
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PIC with Sextupoles
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