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We discuss contact invariant structures on the space of solutions of a third order ordinary differential equation. When
the Wiinschmann invariant vanishes, it is a result Chern that the space of solutions admits a conformal Lorentzian
structure. In the general case, we define the notion of a causal structure, and show that the space of solutions supports
one. The Wiinschmann invariant is then related to the projective curvature of the curve cut out by the causal structure
in the projective tangent space. When the Wiinschmann vanishes, the causal structure is then precisely the sheaf of null
geodesics of the Chern conformal structure. We then introduce a Lagrangian and associated Hamiltonian from which
the degenerate conformal Lorentzian metric and and the ultrahyperbolic metric of Nurowski are given on certain natural
associated bundles. Finally, the results of Frittelli, Kozameh, and Newman on complete solutions of the eikonal equation
are generalized. (Received September 14, 2009)



