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OVERVIEW
Magnetic design requirements of B0ApF with the Corrector Package:
❑ 1.05 T.m for B0ApF
❑ 0.6 T.m vertical corrector (includes 20% margin)
❑ 3 T skew quadrupole corrector (includes 20% margin)

Inner diameter of the 1st winding: ~105.4 mm
Coil length Options: (a) 400 mm  and (b) 500 mm

A small length/aperture ratio (<4 for the 400 mm case)
✓ Optimum Integral Design (OID) makes a big difference such cases.

A working design for both cases. The difference is in the number of 
winding layers needed. 
Compare: “Increased cost of B0ApF” Vs “Benefits of longer Q1A/BpF”
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400 mm long B0ApF

Twelve layer design

(same coil id as in the serpentine)
• 4 layers (2 coil sets) creating 0.6 T.m Horizontal Dipole

• 6 layers (3 coil sets) creating 1.05 T.m Vertical Dipole

• 2 layers (1 coil set) creating 3 T Skew Quadrupole

▪ The order of placement is chosen to balance out (maximize the minimum) margins in all magnets

▪ For margin calculations, all magnets are set at the maximum field, and margin is computed over that 

             (same as in the Q3package with B2pF)
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Basic Model of the 12-layer design for 400 mm-long B0ApF

• 4 layers (2 coil sets) 

➢ creating 0.6 T.m Horizontal Dipole

• 6 layers (3 coil sets) 

➢ creating 1.05 T.m Vertical Dipole

• 2 layers (1 coil set) 

➢ creating 3 T Skew Quadrupole
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Field Profile on the z-axis at the design field (all powered)

Vertical dipole

Horizontal dipole

X=+30 mm for skew quad 

X=-30 mm for skew quad 

For computing skew 

quad gradient, 

Take a difference 

between x=+30 mm 

and x=-30mm

4 layers (2 coil sets) creating 0.6 T.m Horizontal Dipole

6 layers (3 coil sets) creating 1.05 T.m Vertical Dipole

2 layers (1 coil set) creating 3 T Skew Quadrupole
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12-layer Optimum Integral Design for B0ApF

Field contours at the design field in all layers
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12-layer Optimum Integral Design for B0ApF

Field contours in the horizontal dipole coils

 while all coils powered at the design field 

Field contours in the vertical dipole coils

 while all coils powered at the design field 

Inner
middle
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12-layer Optimum Integral Design for B0ApF

Field contours in the skew quadrupole coils

 while all coils powered at the design field 

Field contours in all coils when all 

powered to the design field 

Outer All coils
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Computed harmonics in the 4 layers of horizontal dipole

Harmonics at r=25 mm (spec for corrector magnet ~10 units?)

➢ Old US definition: b2 is sextupole

Layer #1 Layer #2 Layer #3 Layer #4

Easily met in the computer models.
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Computed harmonics in the 6 layers of Vertical dipole

Harmonics at r=25 mm (spec for magnet 1 units?). Easily met in the computer models.

➢ In direct wind coils harmonics can be easily corrected during the subsequent layers

➢ Old US definition: b2 is sextupole

Layer #1 Layer #2 Layer #3 Layer #4 Layer #5 Layer #6
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Computed harmonics in the 2 layers of Skew Quad

Harmonics at r=25 mm (spec for corrector magnet ~10 units?)

➢ Old US definition: b2 is sextupole

Layer #1 Layer #2

Easily met in the computer models.
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500 mm long B0ApF

Eight layer design

(same coil id as in the serpentine)
• 4 layers (2 coil sets) creating 1.05 T.m Vertical Dipole

• 2 layers (1 coil set) creating 0.6 T.m Horizontal Dipole

• 2 layers (1 coil set) creating 3 T Skew Quadrupole

▪ The order of placement is chosen to balance out (maximize the minimum) margins in all magnets

▪ For margin calculations, all magnets are set at the maximum field, and margin is computed over that 

(for reference, in the 400 mm long design, it was 6 layers for vertical dipole, 4 layers for horizontal and 

2 layer for skew quad)
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Basic Model of the 8-layer design for 500 mm-long B0ApF

• 4 layers (2 coil sets) 

➢ creating 1.05 T.m Vertical Dipole

• 2 layers (1 coil set) 

➢ 0.6 T.m Horizontal Dipole

• 2 layers (1 coil set) 

➢ creating 3 T Skew Quadrupole
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Field Profile on the axis at the design field
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8-layer Optimum Integral Design for B0ApF

Field contours at the 

design field in all layers
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Vertical Dipole
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Horizontal Dipole



B0ApF with correctors: 400mm and 500mm options                  -Ramesh Gupta               FC1 Tracking Meeting      June 24, 2026
18

Skew Quad
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Summary (to be done)

• Remaining work (short term) : Add more details of 500 mm long design

• Add load line margin calculation

• Compare 400 mm and 500 mm designs side by side

• Remaining to be done in longer term– realistic iron, field quality as a function of current (including cross-talk)
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