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[BE 2] A spherical t-design is a finite set of points on the n-dimensional unit
sphere S" such that the average value of any polynomial f of degree at most
t on the set equals the average value of f on the whole sphere. Rabau and
Bajnok showed that it is possible to construct a spherical design on S" using
a design on an interval [—1, 1], that is, an interval ¢-design, and a spherical
t-design on S™"!. Motivated by this result, we introduce a generalization of
interval ¢-designs to higher dimensions as ball ¢-designs on B?. By using this
and some spherical designs on S™, we construct spherical designs on S"*¢
for d > 2. By this method, we explicitly construct spherical 5-designs on
S™ for every n. Moreover, Rabau and Bajnok’s construction can be seen as
a composition of spherical t-designs on 1- and n-dimensional spheres with
the help of some interval ¢t-designs. We propose a construction method for
spherical t-designs on S™ by using some designs with the same strength on
lower dimensional spheres whose sum of the dimensions is n+1. To do this, we
will introduce another generalization of interval t-designs on (0, 1] to higher
dimensions as t-designs on a simplex. By this method, we explicitly construct

spherical designs on S? for an arbitrary strength.
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