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Subj: Notes on Tangential Probes: Basic Equations II

In this note I "publish" a few more of my notes on tangential probes.
This extends the discussion in my previous note[1] to allow for multiple turns on
the bucking coils and to allow for the case that there is only one bucking coil.
The latter is relevant for Peter Mazur’s "DDL" probes in which a "belly band"
winding which is parallel to the tangential winding does most of the bucking. In
these notes I only work out the values of the bucking factors but do not give
the probe sensitivity factors and

I reproducepage 1 from the previous set of notes[1] to define the probe
geometry. On page 2 I calculate the bucking factors for two tangentialwindings
in the "general" case that each winding segmenthas its own radius and phase
angle and that each of the three windings tangential and two bucking have
their own number of turns. I use the notation, introduced but not explicitly
defined on pp. 5.2 and 5.3 of my previous note,

C12 = cos1 - cos2,

12 = sin#1 - sin#2, etc.

On page 3 I compute and C0 for the case of only one bucking coil. This
yields two equationsin one unknown which cannotbe solved. The solution is to
minimize the sensitivity of the bucked signal to the dipole component. This is
done on page 4, yielding the "general" bucking factor. In the case of an ideal
probe with all windings at the same radius, of the same length, and at ideal
angularpositions the bucking factor takes the simple form on page 5. With
judicious choicesof number of windings and the tangential winding opening angle
the bucking factor can be set to -1. The tangential and bucking windings can be
wired in series and out of phase to yield a probe with zero sensitivity to the
dipole field. Note that in this case S on page 3 is zero so, to the extent that
the probe geometry is perfect, the bu&ing is also perfect.

[1} J. Strait, Notes on Tangential Probes: Basic Equations, TS-SSC 90-082,
11/9/90.
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