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The Compact Multifunction Concept for SuperKEKB HER
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• Dipole coil matches the HER ring dipole bending,

• Along with solenoid to change the spin direction,

• Skew-quads make optics and coupling corrections.

• Turning solenoid and skew-quads off restores HER!

U. Wienands’ 
Spin Rotator 
Coil Layout

HER Warm Dipoles in Tunnel at KEK.

Each spin rotator module is a drop-in replacement for an existing HER warm 

dipole that leaves the overall SuperKEKB ring geometry unchanged.*
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Vikas Teotia
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Opera EM analysis of HER dipole

Figure 1. Left: Cross section of the dipole magnet from original CAD diagram, Right: Opera 3D model.

Table 1. Geometry parameters for iron yoke and racetrack coil parameters

Brianna Romasky
Stony Brook University , New York



HER dipole magnet EM simulations
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න 𝑩𝒅𝒍 = 𝟏. 𝟕𝟓𝟕𝟕𝟑 𝑻. 𝒎

𝑩𝟎 = 𝟎. 𝟐𝟗𝟕𝟖𝟕𝟕 𝑻

𝑳𝒎𝒂𝒈 = 𝟓. 𝟗𝟎𝟎𝟖𝟓 𝒎

𝑳𝒑𝒉𝒚𝒔𝒊𝒄𝒂𝒍 = 𝟓. 𝟖𝟎𝟒 𝒎

𝑹𝒓𝒆𝒇 = 𝟑𝟑. 𝟏𝟓 𝒎𝒎

EM simulations by

Brianna Romasky,

Stony Brook University



2D map at median plane of existing HER magnet
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Harmonics at 33.15 mm ref radius
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Spin Rotator Magnet lay-out
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Solenoid Magnet

Skew Quad-A Skew Quad-B Skew Quad-C Skew Quad-D Skew Quad-E Skew Quad-F

Dipole Magnet

Aperture

                                                    



2D design of the Dipole Magnet
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3D Coil layout 
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Harmonics
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Summary

• For ensuring the dipole field of the proposed spin rotator with the existing 
HER dipole, Electromagnetic analysis of the existing magnet is being carried 
out using OPERA.

• Thanks to Mika san for providing Drawings and measured parameters of the 
HER dipole.

• The magnetic field strength along the beamline at a radius of 50𝑚𝑚 was found 
to have a magnitude of 0.2978 T, reproducing the nominal field value of the 
original HER dipole magnet, which was measured at 0.2997 T [2]. The 
difference in the magnetic properties of the yoke material can be one of the 
source for the difference. 

• Further work is under way to understand the longitudinal variation of the 
magnetic field profile

• This will follow with EM design of the Skew Quadrupole and Solenoid. 

• Yoke optimization

• BMAD simulations shall commence capturing the field maps from the design.
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Thanks for your kind attention!
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