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Ton! Gehre ls  

known, and t h e  long-range goal  of t h i s  program i s  t o  improve t h a t  s i t u a t i o n .  
For i n s t a n c e ,  the s t a t i s t i c s  of Trojan a s t e r o i d s  a r e  u n c e r t a i n ,  whi le  our  
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- 
surveying i n d i c a t e s  t h e r e  is  an apprec i ab le  sys t ema t i c  d i f f e r e n c e  

goal  a new technique of sky s u r v e i l l a n c e ,  namely scanning with CCD. 
t h e  L-4 and L-5 r e g i o n s ,  which i s  hard t o  exp la in .  We a r e  developing 

With i t s  quantum e f f i c i e n c y  and wavelength range g r e a t e r  t han  t h a t  of 
photographic  p l a t e s ,  t h e  CCD should be e s p e c i a l l y  v a l u a b l e  f o r  fas t -moving 
o b j e c t s  such a s  near-Earth a s t e r o i d s .  

b. Accompl ishments :  A 320 x 512 p i x e l  CCD has  been i n  o p e r a t i o n  s i n c e  1983 
on a t e l e s c o p e  t h a t  i s  dedica ted  during t h e  dark h a l f  of each month t o  sky 
s u r v e i l l a n c e ,  t h a t  i s  t h e  Spacewatch Telescope which i s  t h e  91-cm Newtonian 
r e f l e c t o r  of t h e  Steward Observatory on K i t t  Peak. The p r e p a r a t i o n s  included 
e x t e n s i v e  computer p r o g r a m i n g  f o r  automatic  d e t e c t i o n  of  moving o b j e c t s  and 
f o r  process ing  i n  r e a l  t i m e .  With exposure time of 1 minute ,  t h e  v i s u a l  
l i m i t i n g  magnitude i s  19.6 a t  t h e  6-sigma d e t e c t i o n  l e v e l .  

New a s t e r o i d s  a r e  r e a d i l y  found, but we have chosen t o  f o l l o w  with 
as t romet ry  o n l y  a few of  them t h a t  a r e  of  s p e c i a l  i n t e r e s t :  a T ro jan ,  a 
Hilda-type, a 2:3 resonance a s t e r o i d ,  and a few Hungarias. 

The system w a s  found t o  be of  s p e c i a l  va lue  f o r  a s t rome t ry .  The 
t e l e s c o p e  d r i v e  i s  turned o f f  a t  a s e l e c t e d  d i s t a n c e  west of t h e  o b j e c t  and 
t h e  s c a n  is cont inued  such t h a t  t h e  number of a s t r o m e t r i c  s t a n d a r d s  i s  
optimized. Because t h e  d r i v e  is  o f f ,  t h e  e f f e c t s  of r e f r a c t i o n  p r a c t i c a l l y  
vanish.  It  i s  i n  p r i n c i p l e  a t r a n s i t  technique,  bu t  t h a t  can be app l i ed  
anywhere i n  t h e  sky and not merely i n  t h e  meridian.  The p r e c i s i o n  t u r n s  out 
t o  be b e t t e r ,  by n e a r l y  a f a c t o r  of  2, t han  what i s  u s u a l l y  done f o r  a s t e r o i d s  
and comets. Astrometry has  been done f o r  a l a r g e  number of o b j e c t s ,  
p a r t i c u l a r l y  a l s o  f o r  new d i s c o v e r i e s  of o t h e r  astronomers and i n  o r d e r  t o  
f a c i l i a t e  r a d a r  obse rva t ions .  The r e s u l t s  have been r e g u l a r l y  publ ished i n  
t h e  Minor P lane t  C i r c u l a r s  and comet r e c o v e r i e s  i n  t h e  I.A.U. C i r c u l a r s .  

c.  An t i c ipa t ed  Accompl ishments :  We a r e  p r e s e n t l y  i n s t a l l i n g  a 2048 x 2048 
CCD with p i x e l  s i ze  of 27 microns a t  t h e  f / 5  focus of t h e  Spacewatch 
Telescope. It w i l l  g r a d u a l l y  come o n l i n e  i n  1989 f o r  automatic  d a t a  
p rocess ing ,  but  while  t h i s  i s  t a k i n g  p l ace  we s h a l l  use t h e  system i n  t e s t s  of 
CCD scanning techniques  on a v a r i e t y  of  popula t ions  i n  t h e  s o l a r  system. 
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The Minor Planet Circulars give the monthly reports on comet and asteroid 
observations made by the Spacewatch Telescope; several I .A.U. Circulars have 
reported comet recoveries. 
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