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The presence of three large, nearly aligned objects was enough 
to mark this family as unusual, but the a-sin 1 plot shows 
curious structure. Many of the fragments distribute themselves 
around Adeona in a pattern which is tilted with respect to the 
alignment of the three large objects. Rotation of the line of 

The Alexandra family does not fit the normal pattern for an 
asteroid family. It contains three large C-t pe asteroids: 
54 Alexandra, 70 Panopaea, and 145 Adeona. T eir respective 
IRAS-determined diameters are 171 km, 127 krn, and 155 km. 
AS can be seen in the first figure, in the three dimensional 
proper element space (a, e, sin i) the three large objects 
(filled symbols) are approximately aligned and Alexandra and 
Panopaea are at the extreme ends of the elongated family as 
though the other family members spilled out between them when 
the family was formed. Since the proper element differences 
are a mapping of the original velocity differences at the time 
of breakup it can be determined that the two end members must 
have separated by at least 500 m/sec and that typical speeds 
for the fragments were a few hundred m/sec. After the three 
large members, the largest fragment is 67 km in diameter and 
IRAS determined that most of the members are dark (number 504 
is an exception with a 16% albedo). 
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siqht in the three dimensional proper element space shows that 
thls subcluster with Adeona is a dlsk, as can be seen in the 
second pair of figures. The thickness of the disk is roughly 
1/10 of the size of the famil . This is the first known 
example of a disk-like distri 8 ution embedded in a family. 
Apart from Adeona itself, the largest four objects in the 
dlsk tend to be at its edges. One of these four objects is 
1284 Latvia, a rare T-type asteroid (see spectra in Zellner 
et al., 1983 and Chapman and Gaffe , 1979). Another is 166 il Rhodope which has a peculiar 24 fi ter spectrum. No other 
spectra or colors are available, but most of the fragments 
have C-like albedos. 

A disk could be produced by the breakup of a rapidly rotating 
asteroid. But inferred speeds in the disk up to 335 m/sec or 
more, using Adeona as a reference, seem to require a rotation 
period under one hour. Tidal loss of orbiting material could 
give a disk, but the expected speeds are an order-of-magnitude 
too small. Coplanar material orbiting the parent body 1s a 
more promising explanation since much of the orbital velocity 
is retained when the mass is separated by the breakup, but 
this still seems unable to match the velocities and ~t doesn't 
explain the association of the disk with Adeona rather than 
the center of mass of the family, which is displaced from 
Adeona (assuming equal densities). Finally, a disk might 
result from a channeling of the fragments between the big 
objects (more likely Adeona and Alexandra) while the parent 
body was breaking up, but the majority of the speed of 
separation between the (two relevant) large objects would 
have to be acquired after the channeling. The volume of 
observed members is equivalent to a 230 krn diameter sphere 
and the breakup would take roughly a minute. None of these 
explanations is clearly right and the tidal decoupling is 
almost certainly wrong. 

The disk and non-disk members of the Alexandra family (family 
number 138) with numbers less than 2100 are listed below. 

Disk Members Non-disk Members 
145 1284 54 997 
166 1384 70 1510 
789 1783 504 
1187 1936 657 
1238 1994 971 

Proper elements for numbered objects up to 1796 can be found 
in Williams (1979) and Palomar-Leiden Survey members can be 
found in Williams and Hierath (1987). This is an impressive, 
atypical family which deserves further study. Physical 
properties measurements, including rotation rates, are desired. 
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