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COMETS DISCOVERED BY PCAS I N  1989; E. F. Helin,  B. P. 
Roman, and J.T. Alu, J e t  Propuls ion Laboratory,  Pasadena, C a  91109 

Twenty new comets were discovered worldwide i n  1989. Of 
t h e s e  5 were discovered i n  t h e  course of t h e  Palomar Planet-  
Crossing As te ro id  Survey (PCAS) . I n  a d d i t i o n ,  ~/Brorsen-Metcalf ,  
l a s t  seen i n  1919, was recovered by PCAS a f t e r  many months of 
searching by astronomers around t h e  world (1). 

Of t h e  5 comets discovered by PCAS, 3 a r e  pe r iod ic ,  J u p i t e r  family  
comets r ep re sen t ing  h a l f  of a t o t a l  of 6 p e r i o d i c  comets found 
worldwide i n  1989. 

PCAS COMETS 

P/Comet Helin-Roman-Crockett, 1989b, was d i scovered  January 3,  
1989. Because it is  a d i s t a n t  s h o r t .  pe r iod  comet of low 
i n c l i n a t i o n  it could be observed f o r  an extended t i m e .  Its o r b i t  
is s t r i k i n g l y  s i m i l a r  t o  P/Oterma and P/Gehrels 3. Its c lose  
approach t o  J u p i t e r  ( i n  1983) was probably r e spons ib l e  f o r  moving 
it i n t o  i t s  c u r r e n t  o r b i t  ( 2 ,  3 ) .  These comets appear t o  be i n  
c h a o t i c  o r b i t s  of g r e a t  u n p r e d i c t a b i l i t y .  

Comet Helin-Roman, 1989s, a p a r a b o l i c  comet was discovered 
September 5, 1989. I t  was moving 2.2 degrees  per day, a r ap id  
motion f o r  a comet ( r e l a t i v e  t o  t h e  E a r t h ) .  I n  f a c t ,  t h i s  i s  t h e  
f a s t e s t  apparent  motion of a comet s i n c e  Comet IRAS-Araki-Alcock 
i n  1983. 

Comet Helin-Roman-Alu, 1989v, another  p a r a b o l i c  comet was 
discovered October I, 1989 a t  magnitude 1 3  and was moving 1 . 4  
degrees  per  day. It  has been observed f o r  over two months, 
reaching magnitude 1 0 ,  w i t h  obse rva t ions  s t i l l  being repor ted .  

~ / ~ o m e t  Helin-Roman-Alu 1, 1989w, was discovered on October 2, 
1989, as a f a i n t ,  slow moving ob jec t .  From discovery a p p a r i t i o n  
observa t ions ,  PCAS i d e n t i f i e d  obse rva t ions  from August, 1988 which 
wi th  obse rva t ions  through December 1989 makes a long a r c  of 1 4  
months. With t h i s  long d u r a t i o n  of observa t ions ,  it is p o s s i b l e  
t o  model t h e  motion of t h e  comet, t ak ing  i n t o  account t h e  
g r a v i t a t i o n a l  p e r t u r b a t i o n s  of a l l  t h e  p l a n e t s  i n  computing f u t u r e  
a p p a r i t i o n s .  D. Yeomans has  i n t e g r a t e d  t h i s  o r b i t  forward 
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and found t h a t  it w i l i  r e t u r n  i n  1997 a t  a p e r i h e l i o n  d i s t a n c e  of 
3 . 7  A.U., y e t  t h e  fo l lowing  a p p a r i t i o n ,  i n  2005, w i l l  f i n d  i t s  
p e r i h e l i o n  d i s t a n c e  s i g n i f i c a n t l y  changed t o  3.0 A. U. Th is  change 
fo l lows  a moderately c l o s e  approach t o  J u p i t e r  i n  2001. ( 4 )  

 comet Helin-Roman-Alu 2, 1989y, was discovered on October 26, 
1989. L i k e  l989w it showed only s u b t l e  motion a t  magnitude 16. 
It  has  been observed through December, 1989. 

~ / l 9 8 9 w  and ~ / 1 9 8 9 y  c r o s s  t h e  o r b i t  of J u p i t e r ,  s u b j e c t i n g  them to 
s t r o n g  ,?erturbations, l e a d i n g  t o  r a p i d  evo lu t ion  of t h e i r  o r b i t s ,  
Both comets a r e  i n  resonance w i t h  J u p i t e r :  ~/1989w is  i n  a 5/4  
resonance, and ~ / 1 9 8 9 y  appears  t o  be i n  a 10/7 resonance based 
upon t h e  f i r s t  months observa t ions .  These high o rde r  
resonances w i l l  have l i t t l e  a f f e c t  on t h e  s t a b i l i t y  of t h e  o r b i t s .  

I n t e r e s t i n g l y ,  PCAS comets 1989s, 1989v, l989w, and 1989y were 
discovered i n  a pe r iod  of about  seven weeks (5 )  which i s  a no tab le  
number of comet d i s c o v e r i e s  i n  such a s h o r t  time. 

The t h r e e  ~ e r i o d i c  comets have a l l  had c lo se  approaches t o  J u p i t e r  
i n  r e c e n t  y e a r s  (6 )  sugges t ing  t h a t  they  a r e  o l d  comets which have 
evolved i n t o  new, s h o r t  pe r iod  comets. A s  such,  t hey  a r e  o b j e c t s  
of r e l a t i v e l y  " s h o r t n  l i f e t i m e s  i n  t h e  i nne r  S o l a r  System. 
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