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The Yarkovsky effect is computed using a finite-difference solution to the heat equation (Spitale and Greenberg 2001; Icarus 149).  This approach is valid for virtually any orbit and any spin state and is applicable to bodies of any size.  Thermal properties can be varied throughout the mesh and as a function of temperature.  We have corroborated previous calculations and extended the theory to very large eccentricities and arbitrary spin states.  We observed that $da/dt$ associated with the diurnal component of the Yarkovsky effect grows with $e$ and, under some circumstances, can be very fast (up to 50 times faster than for $e$=0) for high-eccentricity orbits.  

We have also investigated the effect of a low-conductivity regolith.  For bodies on orbits with eccentricities less than about 0.7, the pure seasonal extreme of the Yarkovsky effect (on semimajor axis) is substantially inhibited (10 or more times slower) by the addition of such a regolith, while the pure diurnal extreme is generally enhanced, speeding changes in semimajor axis.

Our approach is particularly well-suited to the calculation of the Yarkovsky effect on asteroids with orbits, spin, and size of specific real asteroids.  We have compared our calculation to those of Vokrouhlicky et al. (2000; Icarus 148) for the asteroids 6489 Golevka, 1620 Geographos, and 1566 Icarus and find the rates of semimajor axis change to be in reasonable agreement (i.e., within a factor of two) between the two very different approaches.  Such calculations are relevant in assessing the observability of the Yarkovsky effect on solar system bodies: Yarkovsky perturbations might be detected in the orbits of several asteroids by radar observations of near-future apparitions (Vokrouhlicky et al. 2000).  For those calculations, the bodies were assumed to be spherical.

Our most recent work generalizes our thermal model to allow for ellipsoidal geometry to refine estimates of Yarkovsky perturbations for known elongated asteroids such as 1620 Geographos.
