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Similarly to the well-known t-design point configurations on manifolds, t-design curves have the special
property that path integrals along them integrate polynomials of total degree ¢ exactly. Classical point-based
t-design theory has been an ongoing topic of research, resulting in a wide variety of publications covering a
multitude of manifolds, including the 3-dimensional rotation group

SO(3) :={R e R*3 :det(R) =1,R* = R"}
[7], general compact Riemannian manifolds [6, 2] and the d-sphere S¢ := {x € R%*! : ||z|| = 1}, for which there

exist t-design point configurations X; C S% such that | X;| < ¢ [1].
In the setting of ¢-design curves -y, of length £(7;), it was recently discovered that ¢(v;) > Cyt?~! holds for

some Cy on general compact d-dimensional Riemannian manifolds [4] and for Cy = ‘/gd? on S?ift >d>2 3.
While many t-design point configurations with an asymptotic number of points are known, only a few ¢-design
curves of asymptotic length ¢(+;) have been discovered. Notable results on such ¢-design curves have been
developed on the sphere S? with £(v;) =< t [4] as well as explicitly constructed ¢-design curves [5], the sphere S3
with £(v;) < 2 [9] and the d-dimensional torus T(d) := R?/Z% with £(v;) < t4=1 [9].

Based on these recent results on spherical ¢-design curves, we explicitly construct ¢-design curves of asymp-
totic length for the 3-dimensional rotation group SO(3) and the Grassmannian manifold consisting of orthogonal
projectors on R* of rank 2,

Graq:={P € R™ . P" = P, P? = P, rank(P) = 2}.

These constructions rely on spherical parameterizations, namely SO(3) parameterized as S*/4-1 and Gry 4 as
(S? x §?)/+1 [8, 9].
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