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Abstract

A WFF-coil (Weak Focus Field coil) which will be placed in a muon storage magnet for g-2/EDM precision
measurements, has been designed, based on TSVD (Truncated SVD, SVD: Singular Value Decomposition) of a non-
regular response matrix from co-axial circular coil currents to magnetic field in the storage region. WFF-coil consists of
7 CBs (coil blocks), which are placed just inside of main CBs to use the support structure jointly. The CBs has -9.71 to
+11.55 kAT with rated conductor current 68.35 A (roughly 1.1 mm diameter NbTi super conductor) and rated WWF

strength of ingex=1.5x10"4.
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Figure 1: Schematic drawing of storage magnet, muon
spiral injection and two active shield steering magnets.
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Figure 2: Geometrical arrangement to discuss WFF-coil
placement.
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Figure 3: SVD eigenmodes to construct WFF using 70 circular currents. Odd 4 eigenmodes are used.
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Table 1: Discussion on SVD Eigenmodes to be Used

Add factor 70 currents 7 currents

No. SVD-mode No. m BEE Total BERE Total

1 3 5 7 (0.1mT) (kA)| (0.1mT) (kA)
1 1.0 1.0 0.0 0.0 -443~+57.2 3.43]-44.5~57.5 3.47
210100500 -22.0~30.2 8.12-22.3~30.6 8.71
31010 1.0 00 -4.11~390 15.49-3.85~3.66 17.74
4 1.0 10 1.0 0.5 -2.18~2.38 42.50}-2.08~2.26 36.32
51010 1.0 09 -1.04~1.16 74.96-1.03~1.15 62.02
6 1.0 1.0 1.0 1.0 -0.82~0.86 83.08-0.84~0.87 68.44

Notice: Currents are filament circle currents
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Figure 4: WFF constructed by the 4 SVD eigen modes.
Left frame plots WFF field by the 7 filament circle currents
by equi-flux lines (0.5 mWb & 0.05 mWb/line). Arrows
(red) indicate magnetic field by the WFF and arrows
(black) indicate current magnitudes. Right top frame plots
By distribution by contour lines at every 20 uT. Right
bottom frame plots BXE by contour lines at every
0.15 uT.
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Figure 5: Schematic drawings of cross-sections. (a) CB with
integer winding turn. (b) WFF-coil positions at upper part.
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Figure 6: SVD eigenmodes to tune CB Z positions.
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Figure 7: WFF produced by the designed 7 CBs at rated
conductor current of 68.35 A. Left frame plots WFF field by the
7 CBs by equi-flux lines (0.5 mWb & 0.05 mWb/line). Arrows
(red) indicate magnetic field by the WFF and arrows (black)
indicate current magnitudes. Right top frame plots Bz
distribution by contour lines at every 20 pT. Right bottom frame

plots BXE by contour lines at every 0.15 pT,
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