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The spectrum o f  most known as t rophys ica l  molecules i s  der ived  from t r a n s i t i o n s  
between a few hundred t o  a few hundred thousand energy l e v e l s  populated a t  room 
temperature. I n  t h e  microwave and m i l l i m e t e r  wave regions, spectrosco i s  almost 

f a r  i n f r a r e d  microwave technique becomes progress ive ly  more technolo i c a l l y  

ge ts  sho r te r .  
p rec i se  b u t  they  do generate a l l  t h e  s t rong fea tures  i n  t h e  spectrum. w i t h  
m i  crowave technique, i t  i s general 1 impossi b l  e and rare1 necessary t o  measure 

complete spec t ra l  The f i t t i n g  

R eterodyne observations. 

The drawback o f  t r a d i t i o n a l  microwave technique i s  t h a t  p rec i se  knowledge o f  t h e  
band o r i g i n s  o f  low l y i n g  exc i ted  s ta tes  i s  r a r e l y  gained. The f i t t i n g  o f  data 
i n t e r p o l a t e s  w e l l  f o r  t h e  range o f  quantum numbers where the re  i s  l abo ra to ry  data, 
bu t  e x t r a p o l a t i o n  i s  almost never prec ise.  The m a ’ o r i t  o f  h igh - reso lu t i on  

and a very  l i m i t e d  number 

than 0.3 mm. The s i t u a t i o n  w i t h  i n f r a r e d  technique i s  s i m i l a r l y  d i r e  i n  t h e  
submi l l imeter  and f a r  i n f r a r e d  because t h e  b lack  body sources used a re  competing 
w i t h  a very  s i g n i f i c a n t  thermal background making t h e  s igna l  t o  no ise poor. 
Regardless o f  t h e  technique used t h e  data must be arch ived i n  a way usefu l  f o r  t h e  
i n t e r p r e t a t i o n  o f  observat ions.  

The consequence t o  any a r c h i v i n g  spec t ra l  database i s  t h a t  t he re  i s  very  l i m i t e d  
h igh - reso lu t i on  da ta  a v a i l a b l e  i n  t h e  submi l l imeter  and f a r  i n f r a r e d  and t h e  
t r a d i  t i  onal i n f  ra red  c a t a l  ogs general 1 y do no t  extend i n t o  t h e  region. 
most ast rophys i  c a l  mol ecul  es a re  no t  very  r i g i d  f u r t h e r  compl i cat1 ng t h e  anal y s i  s 
and p r e d i c t i o n  o f  t r a n s i t i o n s .  The JPL submi l l imeter ,  M i l l i m e t e r  and Microwave 
Spectra l  l i n e  ca ta log  i s  an attempt t o  compile a complete and cons is ten t  s e t  o f  
spect roscopic  da ta  t o  support observations and observat ion p lanning.  

always performed w i t h  t r a d i t i o n a l  microwave techniques. I n  t h e  submi 7Y imeter  and 

chal  1 engi ng and i n f  ra red  techn i  ques become more w i  de l  y employed as t ;1 e wave1 ength 

every s i n  l e  t r a n s i t i o n  o f  a molecu Y a r  species, so care fu  Y f i t t i n g  o f  quantum 
mechanica 9 Hamiltonians t o  t h e  t r a n s i t i o n s  measured are  requ i red  t o  produce t h e  

rocess produces t R e most p rec ise  data poss ib le  and i s  requ i red  i n  t h e  i n t e r p r e t  

spectroscopic da ta  i s  m i l l i m e t e r  o r  l o n  e r  i n  wave I X  engt 
o f  molecules have ever been s tud ied  w i t  ;1 microwave techniques a t  wavelengths shor te r  

I n f r a r e d  techniques are  t y p i c a l l y  one t o  two orders o f  magnitude l e s s  

i c t u r e  o f  t h e  molecule requi  red by astronomers. 
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