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The rotation rates of several hundreds of asteroids have been obtained by the analyses of periodicity of their lightcurves. Their rotational states are considered to be the results of their collisional evolution except for those of the biggest ones. Laboratory impact experiments have revealed that cratering impacts that do not disrupt targets give spins to non-spherical bodies much more efficiently than to spherical bodies (Yanagisawa and Hasegawa 2000). They showed that an ellipsoidal body of a/b = b/c = 1.4, where a > b > c were principal radii, would rotate about four times faster than a spherical body of the same mass. Therefore, we could expect a clear relationship between the rotation rates and the shape of asteroids if the rotations are dominantly results of successive cratering impacts. On the other hand, if the rotations were mainly obtained at the collisional disruptions of their parent bodies, the relationship would not be apparent. We used the rotation rates, lightcurve amplitudes, diameters, taxonomic types, and the axial ratios, a/b and b/c, tabulated in Small Bodies Node (http://pdssbn.astro.umd.edu/) and examined the relationship as follows. We first assumed that all the asteroids were ellipsoidal in shape of a > b > c in principal radii. The axial ratios, a/b and b/c, are not estimated accurately for most of the asteroids. Therefore, we calculated the mean of the available b/c ratios for each asteroidal taxonomic type, and supposed that b/c of each asteroid was equal to the mean of its taxonomic type. On the other hand, a/b was derived from the maximum amplitude in the lightcurves for each asteroid. The growth rate of the rotation depends on the size of asteroid as well as the axial ratios for the same flux of impactors. We define the relative spin-up efficiency (RSUE) as the ratio of the growth rate of an asteroid to a spherical body of the same mass. The efficiency is a function of a/b and b/c, and calculated for each asteroid according to Y&H (2000). In a diagram where the rotation rates are plotted against the diameter of asteroids, the relationship between the rotation rates and RSUE were examined. We do not see any clear relationship as expected from the experimental results in each of the S- and M-type asteroids. The non-relationship indicates that the present rotations may be dominated by spins obtained at the catastrophic disruption of their parent bodies. Even in the case where non-disruptive collisions have evolved the rotation, a few big impacts that deformed the asteroid shape seriously would importantly affect its rotation rate. 
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