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One can expect t h a t  sense of r o t a t i o n  i s  t h e  most s t a b l e  
r o t a t i o n  c h a r a c t e r i s t i c  of a s t e ro ids  i n  process of t h e i r  dyna- 
mic evolution, That is  why studying re l a t ionsh ip  of t h i s  and 
o the r  c h a r a c t e r i s t i c s  of a s t e ro ids  i s  of considerable cosmogo- 
n i c  i n t e r e s t .  

Analysing avai lab le  da ta  on a s t e r o i d  sense of r o t a t i o n  we 
have already noted /I/ t h a t :  ( i )  t h e  l a r g e s t  a s t e ro ids  have 
prograde r o t a t i o n ,  ( i i )  t h e  predominance of prograde r o t a t i o n  
over retrograde one t akes  place,  and ( i i i )  d ispers ion  of mean 
r o t a t i o n  r a t e  of a s t e ro ids  with retrograde r o t a t i o n  i s  much mo- 
re than f o r  a s t e r o i d s  with prograde one. 

A t  p resent  t h e  sense of r o t a t i o n  has been determined f o r  
about 56 as tero ids .  The increase of these  da ta  pu t s  a question 
t . ~  what l i m i t i n g  &Lameter t h e  predominance of prograde r o t a t i o n  
t akes  place o r ,  i n  o ther  words, whether an equal p robab i l i ty  of 
prograde and retrograde r o t a t  ions e x i s t s  and with what diameters. 

Fig, a) presents  t h e  p a r t  of a s t e r o i d s  with retrograde ro- 
t a t i o n  n=Nret/Nret+Npr versus a s t e ro id  diameters. The value n  
was ca lcula ted  i n  t h e  i n t e r v a l  hD=lddkm, which was successiv- 
l y  s h i f t e d  by a  quar ter  of i t s  value (25km) to smooth t h e  func- 
t i o n  n(D). I n  t h i s  ana lys i s  the  four th  a s t e ro id  i n  s i z e  I d  Hy- 
g iea  was not used because i t s  sense of r o t a t i o n  i s  not determi- 
ned unambiguously. A s  one can see  

from Fig. a) t h e  cha- 
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idswith D=266+366km 
f o r  which n ~ 6 , 5 .  The 
equal p robab i l i ty  of 
both r o t a t i o n s ,  i n  
our opinion, must be 
c h a r a c t e r i s t i c  of an 
evolved s t a t e  of col- 
l i s i o n a l  evolution. 
And t h e  f a c t  t h a t  t h i s  
p robab i l i ty  proved t o  
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rophic d i s rup t ion)  compared t o  t h e  a ge of So la r  System, 
Q u i t  unexpected i s  t h e  minimum near  D=125km. A s  it is 

known, t h e  minimum i n  t h e  s i z e  range Ibb-I25km is  a l s o  present  
i n  t h e  dependences of mean r o t a t i o n  r a t e  and l igh tcurve  ampli- 
kude versus a s t e ro id  diameter /2/, And the  f a c t  t h a t  minimum 
is  displayed so  c l e a r l y  i n  a s t e ro id  sense of r o t a t i o n ,  indica- 
t e s  s t a b i l i t y  of t h i s  p e c u l i a r i t y  and i t s  cosmogonic nature.  
If t h i s  ncosmogonic diameterw r e a l l y  d ivides  t h e  primordial  
a s t e ro ids  and t h e i r  c o l l i s i o n a l  fragments, then an increase  of 
the  p a r t  of re t rograde r o t a t i o n  i n  t he  s i z e  region D ~ 1 2 5 k m  
becomes c l ea r :  with decrease of fragment s i z e  t h e  p robab i l i t y  
t h a t  it w i l l  ac u i r e  prograde o r  re t rograde r o t a t i o n  w i l l  be 
equal ( t h a t  is 8.5). 

The o ther ,  descending branch of minimum ( 2 d d a ~ > 1 2 5 k m )  
apparently r e f l e c t s  a gradual  f a l l  of equilibrium ( t h a t  is  
evolved) s t a t e  of c o l l i s i o n s  because w i t h  decrease of a s t e r o i d  
s i z e  t h e  p robab i l i t y  of ca tas t rophic  d i s rup t ion  before t h e i r  
reaching evolved c o l l i s i o n a l  i n t e r a c t i o n s  is increased,  

This q u a l i t a t i v e  i n t e r p r e t  a t  i on  is undoubtedly not exhau- 
s t i v e .  Here t h e  charac te r  of dependence n(D) and t h e  presence 
of min5mum i n  t h e  s i z e  region 166-125km a re  of more importance. 
Fig. b) confirms t h e  exis tence  of t h i s  minimum. The curve has 
been obtained by ca l cu l a t i ng  n i n  t h e  i n t e r v a l s  AD=5dkm an& 
without: smoothing, t h a t  is  a l l  po in t s  i n  t h i s  f i g u r e  a r e  inde- 
pendent of each other ,  Though t h i s  curve is more rough, becau- 
s e  of scarce da ta ,  it shows t h e  minimum near ~=ldd-I25km with 
confidence. 

There i s  no doubt t h a t  explanation of t h e  na ture  of "cos- 
mogonic diameterN phenomenon w i l l  provide important informati- 
on on t h e  processes of dynamic evolut ion i n  a s t e ro id  b e l t ,  

References : 
1. Lupishko D,F. and Velichko FOP., 1987, Cinemat. Phys* 

Celest .  Bodies, 3,  57-65. 
2. Binzel ~ , P , , ~ a r i E e l l a  P.,Zappala V. and Cel l ino A.,1989, 

In: trAsteroids II", Eds.R.Binze1 e t  al. ,Arizona Univ. 
Press ,  Tucson. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


