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Introduction:  1999 JM8 has a diameter of ~7 km 

and is one if the largest objects in the near-Earth popu-
lation. Delay-Doppler images obtained from July 18 to 
Aug. 9, 1999 at Arecibo (S-band, 2380-MHz, 13-cm) 
and Goldstone (X-band, 8560-MHz, 3.5-cm)  provide 
one of the most detailed and extensive radar imaging 
datasets available. Resolutions as fine as 15 m in range 
revealed a wealth of topographic features: prominent 
facets, crater-like concavities that are a few tens to 
more than a thousand meters in diameter, and a “horn-
like” bulge that sticks out from an overall rounded 
pole-on silhouette (Benner et al., 2002). Benner et al. 
(2002) also found that 1999 JM8 is a non-principal-
axis (NPA) rotator with a dominant period of ~7 days.  

We report preliminary shape modeling of this intri-
guing object. Our initial modeling assumption was that 
1999 JM8 rotates about its short principal axis (PA 
rotation) with ~45 deg/day. We found no candidate 
pole that can fit all the data under the assumption of 
PA rotation. However, a subset of the data from Aug. 
1-9 can be fit with PA rotation (Fig. 1) and we obtain a 
model that resembles an ellipsoid with an equivalent 
diameter of ~6.4 km. The preliminary model has a 
conspicuous  localized bulge that at some orientations 
gives a “triangular” appearance to the radar echoes.   

Our modeling is ongoing but it clearly suggests that 
1999 JM8 is likely quite far from a short-axis-mode 
(SAM) spin state. Instead, the evidence suggests that 
this object is a long-axis-mode (LAM) non-principal 
axis rotator, as was previously found for  4197 Toutatis 
by Hudson and Ostro (1995).  

 
Fig 1: Representative sequence of Arecibo delay-
Doppler images from 1999 Aug. 2-5 (left), synthetic 
radar images produced from the shape model (middle), 
and plane-of-sky views (right). Time delay increases 
from top to bottom with a resolution of 0.1 µs (15 m)  
and Doppler frequency increases from left to right with 
a resolution of 0.008 Hz. The plane-of-sky view is 
contained in 10x10 km square with 301x301 pixels.  
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