




Orbital Stability in a Cyclotron
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 Centrifugal = Lorentz
on equilibrium orbit
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L f Net Focusing

• FODO Lattice
• Strong Focusing













Strong Focusing

• Field Index set by Pole Face Shape • Strong Focusing = Alternating Gradient
“C bi d F ti ” M t

y
• Weak, n = 0.5
• Strong, n = 3500

• “Combined Function” Magnet



Enormous Cost Saving

Strong Focusing Magnet

Weak Focusing Magnet

• Strong Focusing = Alternating Gradient
• Reduce amplitude of betatron oscillations• Reduce amplitude of betatron oscillations
• Reduce diameter of vacuum pipe
• Reduce Aperture of Magnets

• 35 GeV (CERN PS, AGS) costs same as 7 GeV (NIMROD)


