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T h e second A d v a n c e d T e c h n o l o g y Satel l i te ( A T S - I I ) ca r r ies a r a d i o - a s t r o n o m y 

e x p e r i m e n t des igned t o p e r f o r m r ad io -no i se m e a s u r e m e n t s in t h e r a n g e 0-5 t o 3 0 M H z 

f rom a b o v e t h e te r res t r ia l i o n o s p h e r e . T h e spacecraf t w a s l a u n c h e d i n t o an 11000-km 

a p o g e e , 180-km per igee o r b i t o n Apr i l 6, 1967, a n d since t he re was cons ide rab l e so lar 

ac t iv i ty in the e n s u i n g m o n t h s it is poss ib le t o p re sen t a p r e l i m i n a r y desc r ip t ion of 

t h e k ind of so lar o b s e r v a t i o n s th is e x p e r i m e n t will p r o v i d e . 
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FIG. 1 . Block diagram of ATS-II radio-astronomy experiment. 

T h e essential fea tures of t h e r a d i o - a s t r o n o m y e x p e r i m e n t a r e s h o w n in b lock 

d i a g r a m fo rm in F i g u r e 1. T h e satell i te car r ies four 40 -m b o o m s in a n X-conf igura t ion 

for a g rav i ty -g rad ien t s tab i l iza t ion expe r imen t . O n e p a i r of these b o o m s is used t o 

fo rm a d ipo le a n t e n n a wh ich is a ha l f -wave length a t a b o u t 1-8 M H z . T h e d ipo le is 

c o n n e c t e d t h r o u g h a p a i r of h igh i m p e d a n c e pre-ampl i f iers t o a R y l e - V o n b e r g type 

r a d i o m e t e r . T h e r a d i o m e t e r cons i s t s of a receiver wh ich is swi tched be tween t h e 
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a n t e n n a a n d a reference-noise sou rce a t 100 H z . T h e difference be tween the a n t e n n a 
s ignal a n d the no i se -source s ignal is s y n c h r o n o u s l y de tec ted t o p r o v i d e a n e r r o r signal 
w h i c h adjus ts t h e no i se - source o u t p u t t o m a t c h t h e a n t e n n a s ignal . T h e no i se - source 
o u t p u t , wh ich is t h e n e q u a l t o t h e no i se p o w e r f rom t h e a n t e n n a , is m e a s u r e d in a 
p rec i s ion t h e r m i s t o r b r idge a n d t e l eme te red to t he g r o u n d . T h e sys tem h a s a n effective 
b a n d w i d t h of 40 k H z a n d a n i n t e g r a t i o n t ime c o n s t a n t of a b o u t 1 sec. T h e r a d i o m e t e r 
s teps t h r o u g h seven f requencies - 0*45, 0-7, 0-9, 1-1, 1-6, 2-2, a n d 3-0 M H z - in 40 sec. 
O n c e d u r i n g each 40-sec cycle t h e a n t e n n a is connec t ed t o a r e a c t a n c e m e t e r t o p rov ide 
a m e a s u r e m e n t of t h e a n t e n n a c a p a c i t a n c e . Since t he a n t e n n a is s h a r e d w i t h a s econd 
e x p e r i m e n t o n t h e satel l i te , r a d i o - n o i s e m e a s u r e m e n t s a r e o b t a i n e d for a pe r iod of 
10 m i n , a n d t h e n the e x p e r i m e n t is off d u r i n g a l t e rna t e 10-min p e r i o d s . 

N u m e r o u s so lar r a d i o b u r s t s h a v e been obse rved w i th t h e A T S - I I e x p e r i m e n t , a n d 
a l t h o u g h d a t a analys is is still in p rog re s s w e c a n descr ibe p h e n o m e n a be ing seen in a 
p r e l i m i n a r y fashion . F i g u r e 2 s h o w s t w o t y p e - I l l b u r s t s obse rved o n M a y 20 , 1967. 
T h e first was observed in t h e f requency r ange 41 t o 20 M H z at 2028 U T , a n d t h e 
s econd from 41 to 27 M H z a t 2214 U T , wi th the Univers i ty of C o l o r a d o r a d i o 
s p e c t r o g r a p h a t Boulder , C o l o . , U . S . A . Assoc ia ted wi th these g r o u n d - b a s e d obser -
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F I G . 2. Examples of Type-HI solar radio bursts observed at low frequencies. 
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va t i ons , o n e c a n see a b r u p t e n h a n c e m e n t s in t he low-f requency no i se levels d o w n t o 
1 M H z . If t he t y p e - I l l b u r s t s a r e gene ra t ed b y m o v i n g d i s t u r b a n c e s which t r igger 
r a d i a t i o n a t t h e local e l e c t r o n - p l a s m a f requency, t h e n we a re obse rv ing p h e n o m e n a 
o u t t o t h e o r d e r of 30 so la r r ad i i . By m e a s u r i n g t h e t i m e of o c c u r r e n c e of t h e bu r s t 
a t each f requency a n d n o t i n g t h e t i m e de lay for t he bu r s t t o occu r a t lower f requencies , 
o n e c a n deduce t he veloci ty of t h e d i s t u r b a n c e in t h e c o r o n a . F o r a r e a s o n a b l e mode l 
of t h e c o r o n a l e l ec t ron-dens i ty d i s t r i bu t ion we get veloci t ies w h i c h a re typical ly 
0-1-0-3 c. F r o m t h e b u r s t d u r a t i o n s a t e ach f requency we c a n e s t i m a t e t h e t e m p e r a t u r e 
d i s t r i bu t ion in the o u t e r c o r o n a . If o n e a s s u m e s t h a t e l ec t ron col l i s ions a r e the 
p r inc ipa l m e c h a n i s m for t h e decay , we find t e m p e r a t u r e s t h e o r d e r of 2 x 1 0 5 o K a t 
15 RQ. Of cou r se , these n u m b e r s a r e der ived f rom a very smal l s a m p l e of m e a s u r e 
m e n t s ; w h e n ana lys i s of a l a rge r d a t a s a m p l e is c o m p l e t e d w e c a n expec t a m u c h 
m o r e rel iable p i c tu re of t h e i n t e r a c t i o n of energe t ic par t ic le s t r e a m s wi th t h e ou t e r 
c o r o n a . 

O n several occas ions we have obse rved in tense noise b u r s t s a s soc ia t ed w i t h complex 
r a d i o events inc lud ing b u r s t s of t ypes I I I , II a n d IV obse rved o n t h e g r o u n d . In such 
cases the noise level h a s been f o u n d t o exceed t h e b a c k g r o u n d level by a t least 3 o rde r s 
of m a g n i t u d e f rom 3 M H z d o w n t o a t least 0-7 M H z . If o n e a s s u m e s an a p p a r e n t 
sou rce d i a m e t e r of 1° a t 1 M H z , t h e n th is impl ies an equ iva l en t b r igh tnes s t e m p e r 
a t u r e in excess of 1 0 1 5 o K . S u c h in tense n o n - t h e r m a l r a d i o bu r s t s a p p e a r t o be associ 
a ted wi th t he ini t ial p h a s e s of c o m p l e x , energe t ic , flare-associated events . 
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