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One of t h e  m a j o r  r e q u i r e m e n t s  f o r  r educ ing  a s t e r o i d  and comet 
d a t a  o b t a i n e d  by t h e  I n f r a r e d  A s t r o n o m i c a l  S a t e l l i t e  (IRAS) was t h e  
a v a i l a b i l i t y  o f  a m a s t e r  f i l e  o f  g r o u n d - b a s e d  d a t a .  T h i s  f i l e  wou ld  
n e e d  t o  i n c l u d e  o r b i t a l  e l e m e n t s  f o r  i d e n t i f y i n g  o b j e c t s  a n d  
a b s o l u t e  m a g n i t u d e s ,  UBV c o l o r s ,  t a x o n o m i c  c l a s s i f i c a t i o n s ,  a n d  
r e s u l t s  from t h e r m a l  i n f r a r e d  s t u d i e s  t o  a i d  i n  r educ ing  IRAS f l u x e s  
t o  a lbedos  and d i ame te r s .  DFB h a s  c o l l e c t e d  and provided  t h e  o r b i t a l  
d a t a  a n d  EFT h a s  c o l l e c t e d  a n d  p r o v i d e d  t h e  o t h e r  d a t a  a n d  h a s  
i n t e g r a t e d  a l l  t h e  d a t a  i n t o  t h e  master f i l e ,  w h i c h  i s  b e i n g  
d e s c r i b e d  by t h i s  paper.  D e s c r i p t i o n s  of  t h e  d a t a  sets i n c l u d e d  and 
d e t a i l s  on t h e i r  c r e a t i o n  a r e  g iven  below. 

The m o s t  i m p o r t a n t  g r o u n d - b a s e d  d a t a  s e t  i s  t h a t  o f  t h e  o r b i t a l  
e l e m e n t s  s i n c e  i t  i s  f r o m  t h e s e  d a t a  t h a t  t h e  known o b j e c t s  a re  
i d e n t i f i e d  a n d  t h e i r  d i s t a n c e s  a n d  p h a s e  a n g l e s  a t  t h e  t i m e  o f  
o b s e r v a t i o n  d e t e r m i n e d .  The h e l i o c e n t r i c  d i s t a n c e ,  g e o c e n t r i c  
( a c t u a l l y  a s t e r o i d - s p a c e c r a f t )  d i s t a n c e ,  and  p h a s e  a n g l e  a r e  u s e d  i n  
reducing  IRAS f l u x  measurements. The known o r b i t a l  e l emen t s  i n c l u d e  
d a t a  o n  numbered  a s t e r o i d s  ( s u p p l f e d  by B. E larsden) ,  unnumbered  
a s t e r o i d s  w i t h  r e l i a b l e  o r b i t a l  e l e n e n t s  ( s u p p l i e d  by E. B o w e l l ) ,  a n d  
comets  ( s u p p l i e d  by B. Maisden and D. Yoemans). There  a r e  3318 numbered 
a s t e r o i d s  i n  t h e  f i l e  and  t h i s  i n c l u d e s  t h o s e  numbered  t h r o u g h  Sep t .  
1985(MPC 10046). Recent  numbering of a s t e r o i d s  reduced t h e  unnumbered 
group t o  135 o b j e c t s .  A l l  p e r i o d i c  comets n e a r  t h e  E a r t h  and Sun from 
1982 t o  1985 were  i n c l u d e d  as w e l l  a s  a l l  o t h e r  comets  obse rved  du r ing  
t h o s e  t h r e e  y e a r s ,  making a t o t a l  of 109 comets. 

The IRAS s p a c e c r a f t  w a s  i n  o p e r a t i o n  f rom Janua ry  25, 1983 u n t i l  
November 28, 1983, a t o t a l  of 278 days. I n  o r d e r  t o  have a s  a c c u r a t e  
p r e d i c t i o n s  a s  p o s s i b l e ,  i t  was dec ided  t o  p rov ide  o s c u l a t i n g  o r b i t a l  
e l emen t s  a t  two epochs which would d i v i d e  t h e  f l i g h t  t i m e  up s o  t h a t  no 
p r e d i c t i o n  would have  more t h a n  a n  80-day d i f f e r e n c e  from epoch t o  i t s  
d a t e .  The d a t e s  c h o s e n  w e r e  JDE 2445440.5 a n d  2445600.5 o r  A p r i l  1 6 ,  
1983 and Sept .  23, 1983. 

F o r  t h e  nunbered a s t e r o f d s ,  t h e  d a t a  f i l e  p r o v i d e d  t o  u s  by B. 
Marsden con ta ined  a s t e r o i d  o r b i t a l  e l e m e n t s  Fntegrated t o  t h e  s t a n d a r d  
1985 e p o c h  of Dec. 1 ,  1 9 8 5  o r  JDE 2443600.5. The o r b i t a l  e l e m e n t s  i n  
t h i s  f i l e  a n d  t h o s e  s u p p l i e d  t o  IRAS a r e :  p e r i h e l i o n  d i s t a n c e ,  
e c c e n t r i c i t y ,  i n c l i n a t i o n ,  l o n g i t u d e  of t h e  a scend ing  node, argument of 
p e r i h e l i o n ,  and d a t e  of  p e r i h e l i o n .  Note t h a t  comets w i t h  p a r a b o l i c  o r  
h y p e r b o l i c  o r b i t s  can  be  accommodated i n  t h i s  f i l e .  

The t r a j e c t o r y  o f e a c h  o b j e c t  was  i n t e g r a t e d  w i t h  p l a n e t a r y  
p e r t u r b a t i o n s  f r o m  i t s  g i v e n  e p o c h  t o  t h e  two d e s i r e d  e p o c h s  i n  1983 ,  
u s i n g  a  f i f t e e n t h  o r d e r  C o w e l l  i n t e g r a t i o n  p r o g r a m  w r i t t e n  by E. 
E v e r h a r t  of  t h e  U n i v e r s i t y  of  Denve r (1 ) .  The p r o g r a m  i s  w r i t t e n  i n  
FORTRAN 77  and  was u s e d  o n  a  m i c r o - c o m p u t e r  (e.g., IBM-PC). An 
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approximate ephemeris fo  r a l l  p l a n e t s  f  ron  Mercury through Neptune t h a t  
c a n  b e  u s e d  o n  m i c r o - c o m p u t e r s  was g e n e r a t e d  f o r  u s  f rom t h e  J P L  
e p h e m e r i s  DE118 by X. X. Newell .  I t  c o n s i s t s  of a  f i l e  of p l a n e t a r y  
p o s i t i o n s  a t  two-day i n t e r v a l s  and a  cubic i n t e r p o l a t i o n  scheme. 

The s e c o n d  mos t  i m p o r t a n t  ground-based d a t a  s e t  i s  t h a t  of t h e  
a b s o l u t e  magnitudes. These d a t a  a r e  r equ i red  t o  compute t h e  a s t e r o i d ' s  
v i s u a l  f l u x ,  which is needed t o  determine t h e  d iamete r  and a lbedo from 
t h e  IRAS i n f r a r e d  f l u x e s .  Due t o  t h e  r e c e n t l y  a g r e e d  upon a s t e r o i d  
magnitude system (2) and t h e  l a r g e  number of p h o t o e l e c t r i c  magnitude 
o b s e r v a t i o n s  o b t a i n e d  s i n c e  t h e  l a s t  m a g n i t u d e  d a t a  s e t  was 
p r e p a r e d  ( 3 ) ,  a  new a b s o l u t e  m a g n i t u d e  l i s t i n g  was c r e a t e d .  T h i s  
magnitude sys tem was adopted by I A U  Commission 20 a t  t h e  November 1985 
General  Assembly. 

The B-V c o l o r  index i s  needed t o  conver t  t h e  B magnitude given 
i n  t h e  a b s o l u t e  magnitude da tabase  i n t o  a  V magnitude f o r  u s e  i n  t h e  
t h e r m a l  m o d e l i n g  a l g o r i t h m  u s e d  t o  compute  t h e  model  a l b e d o  and 
d i a m e t e r .  The UBV c o l o r  f i l e  was c r e a t e d  u s i n g  TRIAD UBV and  E i g h t -  
Color Asteroid  System d a t a  (4,5).  

The T h e r m a l  R a d i o m e t r y  ( a l b e d o s  and d i a m e t e r s )  and Taxonomic 
C l a s s i f i c a t i o n  d a t a  s e t s  a r e  not  needed d i r e c t l y  i n  o r d e r  t o  reduce 
IRAS f l u x  d a t a  t o  a lbedos  and diameters.  They a r e  needed, however, i n  
a s s e s s i n g  t h e  q u a l i t y  of t h e  IRAS-derived d a t a  f o r  t h e  numbered 
a s t e r o i d s  and, by e x t r a p o l a t i o n ,  f o r  t h e  unknown a s t e r o i d s  a s  well .  
These d a t a  were a l s o  needed t o  c r e a t e  t h e  a b s o l u t e  magnitude database .  

The Thermal Radiometry da tabase  was c r e a t e d  us ing t h e  TRIAD f i l e  
( 6 ) ,  updated,  us ing  r e c e n t l y  publ ished (7) and soon-to-be publ ished 
(8) r a d i o m e t r y  d a t a  s e t s .  The Taxonomic C l a s s i f i c a t i o n  d a t a b a s e  i s  
e s s e n t i a l l y  t h a t  g iven by Tholen (9) augmented by subsequent ground- 
b a s e d  a l b e d o s ,  which  w e r e  u s e d  t o  r e s o l v e  a l b e d o - d e p e n d e n t  
a m b i g u i t i e s ,  p r i m a r i l y  among t h e  E, M and P c l a s s e s ,  and among t h e  
sub-classes  of t h e  C a s t e r o i d s .  

The work desc r ibed  i n  t h i s  paper was c a r r i e d  ou t  a t  t h e  J e t  
P r o p u l s i o n  L a b o r a t o r y ,  C a l i f o r n i a  I n s t i t u t e  of Techno logy ,  u n d e r  
c o n t r a c t  w i t h  t h e  Na t iona l  Aeronautics and Space Administrat ion.  
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