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At the lowes t r ad io f r equenc ies (<30 MHz), the Ear th ' s ionosphere 
t ransmits p o o r l y or no t at a l l . This r e l a t i v e l y unexplored r e g i o n o f 
the e l e c t r o m a g n e t i c spectrum i s thus an area where h igh r e s o l u t i o n , high 
s e n s i t i v i t y obse rva t i ons can open a new window f o r a s t ronomica l 
i n v e s t i g a t i o n s . A l s o , extending o b s e r v a t i o n s down to v e r y low 
f r equenc i e s b r i n g s astronomy to a fundamental p h y s i c a l l i m i t where the 
Milky Way becomes o p t i c a l l y t h i c k over r e l a t i v e l y shor t path lengths due 
to d i f f u s e f r e e - f r e e a b s o r p t i o n . 

To o b t a i n data at these f r equenc ies r e q u i r e s the d i f f i c u l t y and 
expense o f p l a c i n g r ad io t e l e s c o p e s i n t o Earth o r b i t , but the s c i e n t i f i c 
rewards o f a space mis s ion are l i k e l y to be g r e a t . Even wi thout 
c o n s i d e r i n g the s e r e n d i p i t o u s d i s c o v e r i e s which have always accompanied 
the opening o f a new realm o f f requency, r e s o l u t i o n , o r s e n s i t i v i t y in 
astronomy, a low frequency t e l e s c o p e in space can: 

1. map the e n t i r e sky, wi th emphasis on the g a l a c t i c 
background non-thermal emiss ion , wi th h igh r e s o l u t i o n 
and s e n s i t i v i t y ; 

2 . determine the d i s t r i b u t i o n o f g a l a c t i c d i f f u s e i o n i z e d 
hydrogen by surveying i t s a b s o r p t i o n to d i s c r e t e 
background sources ; 

3. s tudy o f the i n t e r s t e l l a r plasma by i n v e s t i g a t i n g the 
o r i g i n , d i s t r i b u t i o n , and magnitude o f i t s s c a t t e r i n g 
and r e f r a c t i o n ; 

4 . s tudy i n d i v i d u a l source spec t r a f o r energy p r o d u c t i o n 
mechanisms and such p r o c e s s e s as synchro t ron s e l f -
a b s o r p t i o n , Raz in -Tsy tov ich e f f e c t , HII a b s o r p t i o n , 
i nve r se Compton s c a t t e r i n g , and synchro t ron l o s s e s ; 

5. s tudy the o r i g i n o f the c o r r e l a t i o n between low 
frequency s t eep spectrum c l u s t e r s o f g a l a x i e s and t h e i r 
enhanced x - ray emiss ion ; 

6. search f o r " f o s s i l " r ad io components in " rad io q u i e t " 
o b j e c t s and extend the counts o f sources to the low 
f r equenc ie s where synchro t ron l i f e t i m e s approach the age 
o f the un iverse ; 
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7. image i n d i v i d u a l sources wi th h igh r e s o l u t i o n ( - 1 0 ' a t 
~1 MHz to ~5" a t -30 MHz) to i n v e s t i g a t e s p e c t r a l index 
changes a c r o s s source components and to search f o r 
extended ha lo s ; 

8. s tudy the impuls ive emiss ion from Jup i t e r and the Sun 
and search f o r s i m i l a r r a d i a t i o n from o the r So la r System 
b o d i e s ; and 

9. search f o r the coheren t r a d i a t i o n found from Sola r 
System b o d i e s but unde tec ted so fa r i n l a r g e r systems. 

A s c i e n t i f i c j u s t i f i c a t i o n and t e c h n i c a l d e s c r i p t i o n has been developed 
f o r c o n s t r u c t i o n o f a Low Frequency Space Array (LFSA) to ca r ry out f u l l 
sky mapping and i n d i v i d u a l source imaging between 1.5 and 26.3 MHz. 

A r t i s t ' s c o n c e p t i o n o f the Low 
Frequency Space Array (LFSA) with 
four array e lements . 
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Aperture plane coverage by a 4 
element array f o r a source at RA 
= Dec = 45° f o r one o r b i t on 
( a ) Day 1, ( b ) Day 180, and ( c ) 
Day 360. The t o t a l coverage 
during 1 year i s g iven in (d ) and 
the r e s u l t i n g beam pa t t e rn in 
( e ) . For a c r o s s cu t through the 
beam pa t t e rn b e t t e r i l l u s t r a t i n g 
the s i d e l o b e l e v e l s see ( f ) . 
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