
Inside a « magnetically » empty region of space:
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Laplace’s equation is separable in 13 coordinate systems.
Every quantity obeying Laplace’s equation can be expanded in a

unique Laplace series,
Walter Rudin, PhD Thesis, Duke University, 1949,

« Uniqueness Theory for Laplace Series », 
Trans. Amer. Math. Soc, Vol. 68, N°2, March 1950, pp. 287-303.



Spherical coordinates,
ball of center O and radius rmax « magnetically » empty
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Spherical Harmonics Expansion (SHE)

1. To what maximum degree n and maximum order m can the SHE be limited
while ensuring that the quantity is described within a given accuracy throughout

the domain?

2. How can it be demonstrated from the measurements themselves that
these limits are acceptable?

3. The number of measurement points must be at least equal to the number
of SHE coefficients to be determined. Then, how are they to be distributed for

making this determination as insensitive as possible to the measurement
accuracy both in value and in position?



Why considering a single component of the field?

If Bz is the « principal » component, then:
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LAPACK  dgelss

www.netlib.org/lapack
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