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Codes used

• Vector Fields – 2D, 3D, DC, AC
• Poisson
• ROXIE
• Excel



Recent Calculations

• Tevatron dipole magnets
• Booster Orbit Bump magnets
• WQB wide aperture quadrupoles
• Booster corrector packages
• B-TeV IR quads
• Combined function magnet for FFAG
•
• And more



Tevatron dipole magnets

• After 25 years, still 
trying to understand 
their behavior 
– Drift and snapback
– Skew quadrupole
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Booster Orbit Bump magnets
• Pulsed, 15 Hz

– 20 µs, 35 µs, 20 µs
• 0.28 T peak field
• 0.52 m long
• 65.1 mm gap
• 135 mm width
• NiZn Ferrite core
• Single turn
• ~15 kA
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WQB Wide aperture quad

• Replace existing quads
• Same length 

– 2.13 m
• Same current 

– 3600 A
• Same field

– 20.4 T/m
• Bigger aperture 

– r=55.2 mm



Field quality at maximum current 3600 A. Gradient is 20.3828T/m.



Booster corrector packages
• Stronger
• Faster
• Same space

• Horizontal dipole
• Vertical dipole
• Normal quad
• Skew quad
• Normal sextupole
• Skew sextupole

• BPM





B-TeV IR quads

• Inside
– Same as LHC IR quads

• Outside
– Smaller

• 170 T/m
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Combined function magnet FFAG

• Concept
– Permanent magnet 

dipole
– Panofsky coil 

quadrupole

• Dipole
– Fixed strength
– 5 T-mm

• Quadrupole
– Variable
– Up to 0.2 T-mm/mm

• 5 cm yoke length





And more…

• Nb3Sn magnets 
• Lithium lens
• Magnetic shielding
• Adjustable strength permanent magnet 

quadrupoles
• Adding a sextupole component to existing 

quadrupoles
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