DUNE Near Detector Magnet
V. Kashikhin, January 17, 2018
   Helmholz coils:  R1=3.5 m, R2= 3.625 m, y1=1.66125 m, y2=1.90125 m, Iwcoil=2MA.
Fy=1.62 MN
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Bmax/Bmin=0.43/0.32=1.34


   Helmholz coils with iron yoke:  R1=3.5 m, R2= 3.625 m, y1=1.66125 m, y2=1.90125 m, Iwcoil=2MA, W=82 MJ, Fx=-1.04MN, Fz=-8.1 MN.
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Bmax/Bmin=0.665/0.54=1.23



3 coils with iron yoke:  R1=3.5 m, R2= 3.625 m, y=+/-2.5 m, Iwcoils=2MA, and 0.1 MA-center.
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Bmax/Bmin=0.65/0.44=1.48




3 coils with iron yoke:  R1=3.5 m, R2= 3.625 m, y=+/-2.5 m, Iwcoils=2MA, and 0.5 MA-center.
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Bmax/Bmin=0.695/0.54=1.29




3 coils with iron yoke:  R1=3.5 m, R2= 3.625 m, y=+/-2.5 m, Iwcoils=2MA, and 0.8 MA-center,
W=96.8 MJ, Fx=-0.89 MN, Fz=-2.06 MN
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Bmax/Bmin=0.72/0.62=1.16

Distance between coil centers is 5 m.
2 coils with iron yoke:  R1=3.5 m, R2= 3.625 m, y=+/-2.5 m, Iwcoils=2MA,
W=80 MJ, Fx=-1.02 MN, Fz=+0.38 MN
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Bmax/Bmin=0.64/0.41=1.56
Lorentz forces:
Iw=0.5 MA,  Fx=-0.064 MN, Fz=0.024 MN
Iw=1.0 MA,  Fx=-0.26 MN, Fz=0.096 MN
Iw=1.5 MA,  Fx=-0.58 MN, Fz=0.22 MN
Iw=2.0 MA,  Fx=-1.02 MN, Fz=0.38 MN

Distance between coil centers is 4.8 m.
2 coils with iron yoke:  R1=3.5 m, R2= 3.625 m, y=+/-2.4 m, Iwcoils=2MA,
W=80 MJ, Fx=-1.02 MN, Fz=-9.9 kN
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Bmax/Bmin=0.64/0.43=1.49
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Coils with iron yoke.
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