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External magnetic fields - mapping, 
monitoring and shielding
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nEDM PSI site overview

SULTAN + EDIPO

------------------------------------------------------------------------------------
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Large-Scale mapper
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Large-Scale mapper
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Position measurement
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Magnitude of the magnetic field
(horizontal slices)
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Reproducibility of the maps

vector field

Many thanks to Tizian Blüntschli and Avraam Chatzimichailidis
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nEDM PSI site overview

SULTAN + EDIPO

------------------------------------------------------------------------------------
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A ”remote magnetometer”
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SULTAN ramp seen by remote magnetometers

SULTAN + EDIPO

------------------------------------------------------------------------------------
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Gradient determination

Many thanks to Daria Cegiełka and Gianluca Janka
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SULTAN ramp seen by remote magnetometers

SULTAN + EDIPO

------------------------------------------------------------------------------------



||Precision Physics at Low Energy group 19.10.2017Michał Rawlik, nEDM2017 13

Surrounding Field Compensation (SFC) – nEDM

thanks to Beatrice for the image
(and for the SFC)
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Feedback algorithm
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n2EDM@PSI in Area South
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Coil design “SFC style”
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Least squares  →  currents in “tiles”

~B = M ~I + ~B0
!
= homogeneous along x
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Active Magnetic Field shielding
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edge currents  ←  currents in “tiles”
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edge currents → simplified coils
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github.com/rawlik/Coils.jl
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Prototype at ETH
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Prototype at ETH
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A measured map of a homogeneous field
(50μT along x)
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Compensating a dipole source 7.5m away

dipole source @ 7.5m compensated field
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Field stability on a quiet weekend
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n2EDM SFC
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n2EDM SFC
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homogeneous field along x
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first order gradient
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Thank you for your attention!
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Division into windings

597 = 597 windings
360 = 360 windings

25 = 25 windings
13 = 13 windings

5 = 5 windings

power supply
1

1
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Division into windings

597 = 5×100 +9×10 + 7×1
360 = 3×100 +6×10

25 = 2×10 + 5×1
13 = 1×10 + 3×1

5 = 5×1

power 
supply
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Gradient determination
(one horizontal slice)



||Precision Physics at Low Energy group 19.10.2017Michał Rawlik, nEDM2017 35

Gradient determination
(reproducibility)

vector gradient
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singular coils in an SFC
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shielding a dipole with a homogeneous SFC
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Prototype at ETH
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10m high mapping tower
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Maps of homogeneous fields

homogeneous along x: 50μT homogeneous along y: 50μT
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Open-end design, homogeneous field along x
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Open-end design, homogeneous field along x
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Remote magnetometers timing
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Remote Magnetometers


