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It is well k n o w n t h a t F r e sne l z o n e p la tes ac t a s a lens wi th a focal l eng th inversely 
p r o p o r t i o n a l t o t h e w a v e l e n g t h . A t Professor M o e l l e n s t e d t ' s I n s t i t u t e of App l i ed 
Physics in T u b i n g e n , a t e c h n i q u e h a s been deve loped t o m a n u f a c t u r e m i c r o - z o n e 
p la tes e lec t ronopt ica l ly f r o m B u c k b e e - M e a r s z o n e p la tes . T h e s e m i c r o - z o n e p la tes 
h a v e a d i a m e t e r of 0-5 m m a p p r o x i m a t e l y , 38 zones a n d a focal l eng th of 30 c m for 
X - r a y s of near ly 50 A. T h e i r r eso lv ing p o w e r is of t h e o r d e r of a few seconds of a rc 
( E i n i g h a m m e r et al, 1966). O n e finds, however , expe r imen ta l ly a s well as theore t ica l ly 
t h a t t he sha rp ly defined i m a g e is s u r r o u n d e d b y a h a l o h a v i n g a d i a m e t e r of a few 
m i n u t e s of a r c for t h e a b o v e - m e n t i o n e d z o n e p la tes . W h e r e a s for a p o i n t sou rce t he 
in tens i ty of a h a l o is p o o r a n d the re fo re u n i m p o r t a n t , for ex t ended sou rces it b e c o m e s 
l a rge a s a resul t of t h e s u p e r p o s i t i o n of t h e c o n t r i b u t i o n s f r o m t h e ind iv idua l p o i n t s 
of t h e source . Th i s h a s b e e n d e m o n s t r a t e d b y t h e p h o t o m e t e r cu rves of t h e images 
of c i rcu la r sources by E i n i g h a m m e r (1966) ( F i g u r e 1). T h e h a l o is n o t no t i ceab le in 
case of very n a r r o w sources (curves a a n d b). W i t h inc reas ing d i a m e t e r of t h e source 

X 

FIG . 1. Photometer curves of the images of circular sources (according to Einighammer, J 966). 

Kiepenheuer (ed.), Structure and Development of Solar Active Regions, 439-443 . c; I.A.U. 
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t h e in tens i ty of the h a l o r a p i d l y increases (curves c a n d d). F o r t h e s a m e sou rce t he 
b r igh tness d i s t r ibu t ion of t he h a l o agrees pract ica l ly wi th t h e o n e o b t a i n e d by a p in
ho le c a m e r a , p rov ided t h e d i a m e t e r of t h e ho le a n d t h a t of t h e z o n e p l a t e a r e e q u a l ; 
these b r igh tness d i s t r i bu t i ons a r e r ep re sen t ed by t h e d a s h e d l ines c'd' in F igu re 1. 

D u r i n g a p rev ious congress , D r . F r i e d m a n kindly c o n s e n t e d t o inser t s o m e pla tes 
in o n e of his p inho l e c a m e r a s . T h e z o n e p la tes were bui l t b y V o n G r o t h e u n d e r t h e 
g u i d a n c e of Professor M o e l l e n s t e d t for t h e l ine of O v i a t 34 A a n d t h e l ine of S i x 

F I G . 2. Ha-spectroheliogram taken on October 2. 

a t 51 A, wh ich were f o u n d t o be s t r o n g l ines by T o u s e y . T h e l a u n c h i n g t o o k p lace 
o n O c t o b e r 4 , 1966. 

A H a - s p e c t r o h e l i o g r a m ( F i g u r e 2) t a k e n a t t h e S a c r a m e n t o P e a k O b s e r v a t o r y o n 
O c t o b e r 2 shows t w o plages in t h e n e i g h b o u r h o o d of t h e W e s t l i m b seen o n t h e r igh t 
s ide , o n e of wh ich d i s a p p e a r e d o n O c t o b e r 4 (F igu re 3). A s t he c o n d e n s a t i o n s a r e 
s i tua ted a b o v e the p lages , it is t o be expec ted t h a t on t h e day of l a u n c h i n g b o t h X- ray 
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FIG. 3 . Ha-spectroheliogram taken on October 4. 

sources on t he l imb w e r e visible. T h i s w a s f o u n d t o be t rue . O n t h e Eas t l imb , o n e 
ex t ended p lage a p p e a r e d o n O c t o b e r 4. U n f o r t u n a t e l y t h e a t t i t u d e con t ro l d id n o t 
w o r k sat isfactori ly. D u r i n g t h e t i m e of e x p o s u r e t h e r o c k e t r o t a t e d a r o u n d t h e 
d i rec t ion t o t he S u n ' s c e n t r e by a n angle of 70° near ly , so t h a t t h e p ic tu res of act ive 
r eg ions were s m e a r e d . 

T h e p h o t o g r a p h t a k e n in t h e focus of 51 A (F igu re 4) s h o w s s m e a r e d a rcs wi th a 
th ickness of a p p r o x i m a t e l y 0-2 so la r d i a m e t e r . T h e y a r e d u e t o t h e h a l o , a n d a smal l 
p a r t m a y also be c o n t r i b u t e d b y the out -of - focuss ing of t h e O l ine of 34 A. W i t h i n 
these smea red arcs o n t h e W e s t l i m b , however , n a r r o w arcs of smal l w i d t h can be 
de tec ted . I n a d d i t i o n t o t h a t , o n t h e d isk a n d o n t h e E a s t l i m b very n a r r o w arcs a re 
t o be seen. F r o m these sha rp ly defined s t ruc tu res w h i c h ar ise f r o m t h e cent ra l p e a k 
of t h e diffraction p a t t e r n , o n e c a n c o n c l u d e t h a t smal l sources of t h e Si l ine a t 51 A 
exist . 

T h e resul ts of t h e p h o t o g r a p h t a k e n in t h e focus o f 34 A a r e s o m e w h a t different 
( F i g u r e 5). O n the W e s t l i m b , a diffused a rc , t he w id th of wh ich c o r r e s p o n d s t o t h e 
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FIG. 4. X-ray picture of the Sun taken in the focus of 5 1 A. 

F I G . 5. X-ray picture of the Sun taken in the focus of 34 A. 

h a l o o f t h e 34 A r a d i a t i o n , is t o be seen. I t c o n t a i n s a g a i n a re la t ive ly smal l r eg ion 
o f emiss ion a t 34 A. H o w e v e r , i ts ex t ens ion is s o m e w h a t l a rge r t h a n t h a t of t h e 51 A 
r a d i a t i o n . O n t h e Eas t l i m b a n d o n t h e d isk , o n t h e o t h e r h a n d , n o s h a r p l y defined 
s t r u c t u r e c a n be de tec ted . 

I h a v e a l r eady m e n t i o n e d t h a t o n e c a n s h o w exper imen ta l ly as well a s theore t ica l ly 
t h a t for t he s a m e source t h e b r igh tnes s d i s t r i bu t ion of the h a l o agrees prac t ica l ly wi th 
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t h e o n e o b t a i n e d by a p i n h o l e c a m e r a , p r o v i d e d t h e d i a m e t e r of t h e ho l e a n d t h a t 
of t h e z o n e p la t e a r e e q u a l . A c c o r d i n g t o E i n i g h a m m e r (1966) i t is the re fore poss ib le 
t o e l imina te t h e h a l o expe r imen ta l l y if X - r a y p ic tu res of t he S u n a r e t a k e n s imul
t a n e o u s l y by m e a n s of a z o n e p l a t e a n d a p inho l e c a m e r a , as desc r ibed a b o v e . Th i s 
is s u p p o s e d t o be exp lo i ted for la te r l aunch ings . M o r e deta i l s will be pub l i shed 
e l sewhere . 
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D I S C U S S I O N 

Burton: Please would you give details of the types of filters used to cover the zone plates, and of the 
photographic film used for recording the solar images? 

Elwert: Filters of Aluminium and Parlodion (Fig. 5) or Macrolon (Fig. 4) have been used. The 
film used was Kodak SC-5 ultra-fine grain. 
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