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On t h e  n i g h t  of December 13, Eleanor Helin,  a s s i s t e d  by h a r a  Graps and 
Steve Swanson, obta ined a  p a i r  of f i l m s  of t h e  same f i e l d  on t h e  Palomar 18" 
(46 cm) Schmidt t e l e s c o p e  i n  t h e  course  of a  sys temat ic  s e a r c h  f o r  near  
Earth a s t e r o i d s .  Upon examination t h e  next evening, she  discovered a  t r a i l -  
ed image on each f i lm,  i n d i c a t i n g  t h e  presence of an a s t e r o i d  wi th  t h e  
remarkably f a s t  motion of - 4 degrees  per day and photographic magnitude of 
14.5- Af te r  e x t r a p o l a t i n g  a  p o s i t i o n  f o r  t h a t  n i g h t ,  a d d i t i o n a l  f i l m s  were 
promptly taken from which t h e  d iscovery was confirmed. Before r e t i r i n g  f o r  
t h e  "night ,"  s h e  phoned Brian Marsden, of t h e  I A U  Cen t ra l  Bureau f o r  Astro- 
nomical Telegrams, t o  r e p o r t  t h e  d iscovery p o s i t i o n s ,  and a l s o  re layed  
approximate p o s i t i o n s  t o  Alan H a r r i s  a t  JPL i n  o rde r  t h a t  o t h e r  observers  
would have e a r l y  n o t i c e  of t h e  d iscovery.  During t h e  day, H a r r i s  a l e r t e d  
obse rvers  a t  Lowell Observatory (Edward Bowell, Lowell), B b l e  Mountain (Jim 
Young, JPL), Steward Observatory (Dave Iholen,  Univers i ty  of Arizona) ,  and 
Mauna Kea (Ed Tkdesco, JPL, and Larry Lebofsky, Univers i ty  of Arizona). On 
t h e  next evening,  l e s s  than 48 hours a f t e r  the  f i r s t  f i l m  was exposed and 
e x a c t l y  24 hours a f t e r  t h e  t r a i l  was discovered,  Helin took an e a r l y  expo- 
s u r e  a t  6:27 p.m. which was qu ick ly  developed, examined and from t h e  s t i l l  
wet f i l m  an approximate p o s i t i o n ,  only 45 minutes o ld ,  was re layed  t o  
Har r i s .  lhis p o s i t i o n ,  whi le  inadequate  t o  f i n d  the  a s t e r o i d  d i r e c t l y ,  was 
used by Young a t  n b l e  Mountain t o  o b t a i n  a  l a r g e r  s c a l e  photograph of t h e  
f i e l d  con ta in ing  t h e  o b j e c t .  Using t h e  wet p l a t e  a s  a  f i n d i n g  c h a r t ,  Young 
was a b l e  t o  l o c a t e  t h e  o b j e c t  i n  t h e  24" te lescope.  Before beginning photo- 
m e t r i c  obse rva t ions ,  Young re layed  t h e  a s t e r o i d ' s  coord ina tes ,  a s  read from 
t h e  t e l e s c o p e  d i a l s ,  back t o  Harris. This p o s i t i o n ,  accura te  t o  - 2 arc-  
minutes,  was re layed  t o  Tholen a t  the  Steward Observatory 90" t e l e s c o p e  on 
K i t t  Peak, who was a b l e  t o  l o c a t e  t h e  o b j e c t  almost immediately nea r  t h e  
edge of t h e  2  arcminute f i e l d  of view. 'Ihe more p r e c i s e  d i a l  coord ina tes  
from t h e  90" were then re layed  t o  Lebofsky and Tedesco a t  t h e  lRTF on Mauna 
Kea, which has  an even smal ler  f i e l d  of view, j u s t  under one arcminute.  
lhus  by a  s e r i e s  of success ive  improvements, it was p o s s i b l e  t o  produce an 
ephemeris of s u f f i c i e n t  accuracy t o  l o c a t e  the  a s t e r o i d  with even t h e  l a r -  
g e s t  t e l e s c o p e s ,  wi th  smal l  f i e l d s  of view. By t h e  morning of December 16, 
t h e  new a s t e r o i d ,  des ignated 1982XB, became one of t h e  most thoroughly s tu -  
d i e d  a s t e r o i d s ,  l i t e r a l l y  overnight .  lho len  measured t h e  spectrum i n  f i v e  
c o l o r s  i n  t h e  range 0.36 t o  0.86 um, Lebofsky and Tedesco measured t h e  spec- 
t r u m  from near  t o  f a r  IR (1.25 t o  20 microns: J, H, K, L, M y  N, and Q 
bands ) ,  and Young continued obse rva t ions  i n  one c o l o r  t o  measure the  v a r i a -  
t i o n  wi th  t ime,  o r  l i g h t c u r v e .  From t h e s e  phys ica l  obse rva t ions ,  continued 
over the  next  few days,  1982XB was found t o  be  an "S" type a s t e r o i d ,  s i m i l a r  
t o  1566 Ica rus ,  w i t h  a  diameter of only 350 meters and an a lbedo of 0.22. A 
r o t a t i o n  pe r iod  of 9.0 hours ,  with an amplitude of v a r i a t i o n  of - 0.2 magni- 
tudes ,  was deduced from Young's l i g h t c u r v e  observat ions .  Addi t iona l  photo- 
me t r i c  obse rva t ions  by lholen a t  K i t t  Peak and Richard Binzel a t  U. of Texas 
McDonald Observatory (36") conf i r m  t h i s  r e s u l t .  Helin 's  f  ilrns, af t e r  pre- 
c i s e  measurement by R. Sco t t  Dunbar, JPL, a t  t h e  M t .  Wilson and Las Campanas 
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O b s e r v a t o r i e s  headquar te r s  i n  Pasadena, y ie lded  a good o r b l t  wi th  t h e  f o l -  
lowing e lements :  a = 1.868 au,  e = 0.4555, i = 3994. The c u r r e n t  p e r i -  
h e l i o n  d i s t a n c e ,  q = 1.017 au, j u s t  o u t s i d e  of t h e  Earth 's  o r b i t ,  p l a c e s  the  
o b j e c t  i n  t h e  Amor o r b i t  c l a s s .  Owing t o  t h e  e f f e c t s  of p lane ta ry  pe r tu rba -  
t i o n s ,  1982XB's o r b i t  undoubtedly c r o s s e s  t h e  Earth 's  o r b l t  a t  some t imes.  
A p re l iminary  a n a l y s i s  of t h e  o r b i t  by Neal Hulkower revealed t h a t  1982XB i s  
t h e  second e a s i e s t  ( l e a s t  e n e r g e t i c  t r a n s f e r )  t a r g e t  f o r  an a s t e r o i d  rendez- 
vous miss ion.  

The importance of t h e  above e x e r c i s e  i s  t h a t ,  over t h e  yea r s ,  very  few 
of t h e  near-Earth a s t e r o i d s  d iscovered by Helin and o t h e r s  have been sub- 
j e c t e d  t o  t h e  v a r i e t y  of p h y s i c a l  obse rva t ions  necessary  t o  deduce the  
p h y s i c a l  c h a r a c t e r i s t i c s  of t h e s e  unusual o b j e c t s .  lhis is l a r g e l y  because ,  
due t o  t h e i r  r a p i d  motions, p r e c i s e  p o s i t i o n s ,  o r b i t s ,  and ephemerides must 
b e  promptly determined,  and al though t h e  discovery may become known, obser-  
v e r s  may no t  b e  scheduled a t  t h e  t e l e scope  f o r  r ea l t ime  followup. One solu-  
t i o n  t o  t h i s  problem Is t o  mainta in  an informal network of observers  w i l l i n g  
t o  devote  time from t h e i r  r e g u l a r  observing programs when a l e r t e d  of a new 
discovery.  Over t h e  l a s t  year  o r  two, we a t  JPL and Caltech have endeavored 
t o  make such c o n t a c t s  and b e  ready t o  a l e r t  observers  on s h o r t  no t i ce .  The 
r e s u l t s  f o r  1982x6 a r e  t h e  most s u c c e s s f u l  t o  d a t e  and exemplify t h e  va lue  
of t h e  e f f o r t .  
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