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Abstract

Some propositions concerning the spherical geometry of rotations are con-
sidered to establish a two—way correspondence between geometrical objects
in the space of real unit quaternions representing rotations and geometrical
objects constituted by vectors in the 3D space subjected to these rotations.
It is shown, for instance, that the set of all quaternions mapping one given
vector onto another is a quaternion circle, the set of quaternions mapping a
unit vector onto a small circle is a torus, etc. More generally that there is a
correspondence between objects like circle, sphere, and torus of unit quater-
nions representing rotations and objects like point and circle of unit vectors
subjected to these rotations. In this way a purely geometrical proof of the
spherical Asgeirsson’s mean value theorem and a geometrical interpretation
of integrals related to the spherical Radon transform of a probability density
functions of unit quaternions are accomplished.



