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A New DC Magnetic Sensor,* M.J. Schaffer, General Atomics —
Non-inductive means are needed to measure magnetic fields in order to
control and diagnose long-pulse fusion plasmas, such as ITER. A concept
is proposed to measure a vector DC magnetic field B , provided its
amplitude is large enough to strongly saturate a small ferro- or
ferrimagnetic sphere. Operation of the sensor is based on the assumption
that magnetization vector M aligns parallel to instantaneous B but does not
vary greatly in magnitude as B varies. The basic method is to modulate B
by a small field B̃, produced by one or more exciter coils near the magnetic
sphere, and detect the resultant magnetic flux change, which contains the
direction-varying magnetization, M B B B B= + +( )Msat

˜ ˜ , by a set of one
or more detector coils preferably placed nearer to the sphere. Many
combinations of exciter and detector coils are possible, especially if distinct
frequencies are used for each direction component, and all three
components of B can be calculated from the raw data. Requirements of the
magnetic material and applications to long-pulse, magnetically confined
plasmas will be discussed.
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