Zeitschrift: L'Enseignement Mathématique
Herausgeber: Commission Internationale de I'Enseignement Mathématique

Band: 34 (1988)

Heft: 1-2: L'ENSEIGNEMENT MATHEMATIQUE

Artikel: GEODESICS IN THE UNIT TANGENT BUNDLE OF A ROUND
SPHERE

Autor: Gluck, Herman

Bibliographie

DOI: https://doi.org/10.5169/seals-56596

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 22.02.2026

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-56596
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

246 H. GLUCK

We complete the proof of the Fundamental Constraint by checking the
two degenerate cases, again using Sasaki’s equations.

If p(t) 1s a constant point, then Sasaki’s second equation is certainly
satisfied, while the first tells us that (p(¢), v(t)) is a geodesic in US?® if and
only if u(¢) traces out, at constant speed, a great circle in the tangent space
to S* at that point.

If p(t) is a great circle in S°, travelled at constant speed, then p” = 0,
so Sasaki’s second equation reads

R, v)p = 0.

This can be satisfied in two ways.

One is that v = 0, so that u(t) is a parallel vector field along p(z).
In this case, Sasaki’s first equation is automatically satisfied, so (p(t), v(?))
must be a geodesic in US>.

The other way for Sasaki’s second equation to be satisfied is that v
and v are both orthogonal to p’. Parallel translate v(t) backwards along
p(t) to the vector field u(t) in the tangent space to S® at p(0). Then
Sasaki’s first equation says that u(t) traces out, at constant speed, a great
circle orthogonal to p’(0). Equivalently, v(¢) spins at constant but arbitrary
speed along a great circle orthogonal to that of p(¢). In these circumstances,
the curve (p(z), v(t)) will be a geodesic in US®>.

But these are precisely the interpretations of the Fundamental Constraint
which were set in the introduction, and the proof is complete.
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