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The science teams o f  t h e  Herschel Space observatory have i d e n t i f i e d  a number o f  
areas f o r  l abo ra to ry  study requ i red  f o r  proper i n t e r p r e t a t i o n  o f  Herschel 
observat ional  data.  The most c r i t i c a l  i s  t h e  c o l l e c t i o n  and compi la t ion  o f  
1 aboratory  da ta  on spec t ra l  1 i ne frequencies , t r a n s i t i o n  probabi 1 i ti es and energy 
l e v e l s  f o r  t h e  known as t rophys ica l  atomic and molecular species i n  670 t o  57 micron 
wavelength range o f  Herschel. The second most c r i t i c a l  need i s  t h e  compi la t ion  o f  
c o l l i s i o n a l  e x c i t a t i o n  cross sect ions f o r  t h e  species known t o  dominate t h e  energy 
balance i n  t h e  ISM and t h e  temperature dependent chemical reac t i on  ra tes .  on t h e  
t h e o r e t i c a l  f r o n t ,  chemical and r a d i a t i v e  t r a n s f e r  models need t o  be prepared i n  
advance t o  assess c a l i b r a t i o n  and i d e n t i f y  inst rument  anomalies. I n  t h e  next  few 
years t h e r e  w i l l  be a need t o  i n c o r  o r a t e  spect roscopis ts  and t h e o r e t i c a l  chemists 

c a l  i bra ted  and r a p i d l y  i nte rp re ted  once t h e  data becomes avai lab1  e. 

The science teams have a l s o  noted t h a t  t h e  enormous pros ec ts  f o r  molecular 
d iscovery w i l l  be g r e a t l y  handica ped by t h e  near l y  comp e t e  l a c k  o f  s ectroscopic  

AS a minimum, mo ecu la r  
species p red ic ted  t o  e x i s t  by chemical models should be subjected t o  d e t a i l e d  
l a b o r a t o r  study t o  ensure conclus ive de tec t ions .  Th is  has t h e  grea tes t  impact on 

amount of l abo ra to ry  work i n  t h e  very  near fu tu re  Herschel w i l l  no t  be prepared f o r  
many planned observat ions,  much l e s s  addressing t h e  open questions i n  molecular 
ast rophys ics.  

i n t o  teams o f  astronomers so t h a t  t R e spectroscopic surveys planned can be p roper l y  

da ta  fo r  anyth ing no t  a l ready  we1 7 known i n  t h e  I S M .  

any a s t r o  i: i o l o g y  program t h a t  might be proposed f o r  Herschel. 
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