Lemniscate Path of Sun and Earth

The following pages contain a scanned copy of an article written in 1975 presenting a purely projective
approach to Rudolf Steiner's indications that the Sun and Earth move on a lemniscate. It assumes the reader
is familiar with another article by the author describing so-called "I-Space", where a realisation of projective
geometry is used based on circles and points instead of lines and points. For convenience this is summarised
in the Appendix at the end, and may be read first.
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Appendix
A Brief Summary of I-Space

Projective geometry is based on axioms relating to fundamental undefined elements. These are termed "lines"
(straight lines) and "points"”, and are usually identified with the intuitive versions of those concepts. For two-
dimensional projective geometry we require that

1. Two distinct lines meet in exactly one point
2. Two distinct points are the join of exactly one line

where ideal points at infinity are included to cover parallel lines (in fact parallel lines do not exist in the pure
projective plane).

The projective plane is derived from the Euclidean one by augmenting the latter with an ideal line j such that
parallel lines meet on j. A metric is introduced by defining two imaginary absolute points | and J on j such
that any two lines meeting j in points A and B respectively where A and B separate | and J harmonically are
said to be orthogonal. Then all ellipses containing | and J are called circles. The lemniscate of Bernoulli
contains both those points as imaginary crossing points.

We may replace the intuitive elements called "lines" by circles through a fixed point Z. Then any two points
determine exactly one circle in Z ("line"), and any two circles in Z (“lines™) meet in exactly one point apart
from Z. The following projective construction of a “conic" in this scheme is seen to generate a lemniscate,
which is accordingly an example of such a “conic™, and generally "conics™ are fourth-order curves except in
special cases.

Here two projective ranges on the two blue lines, when joined by circles in Z, yield the figure shown. The
construction is well known (e.g. E.H. Lockwood A Book of Curves) - although not viewed as above - and
generates the lemniscate of Bernoulli.

The "I-Space" of the article is such a geometry based on points and circles in a fixed point. It was chosen
because it contains the lemniscate as a “conic".

As an example of how this geometry works, the following figure shows Pascal's Theorem in I-Space:



Six points AB C A' B' C' are shown on the lemniscate (“conic™). The two light green circles joining AB' and
A'B intersect in L, the two light-blue circles BC' and B'C intersect in N and the two yellow circles joining AC'
and A'C meet in M. All joins assume the circles contain Z of course. The three points LMN lie on an orange
circle containing Z which is thus a "line" as required by Pascal's Theorem.



