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To: U L B A P r o p o s a l W o r k i n g G r o u p 

F r o m : R . M . Hj e 1 l m i n g 

Su b j : C r i t i q u e of F e b . 1981 U L B A D e s i g n S t u d y 

In the s p i r i t of the r e q u e s t for c o m m e n t s on the F e b . 1 9 8 1 

U L B A D e s i g n S t u d y the f o 1 1 o id ing are s u g g e s t i o n s for c o n s i d e r a t i o n . 

G e n e r a l C o n s i d e r a t i o n s 

T h e r e are four m a j o r p o i n t s or c o m m e n t s of a g e n e r a l n a t u r e 

t h a t I w o u l d like to m a k e . 

The U L B A p r o p o s a l s h o u l d not be q u i t e so R a d i o A s t r o n o m y 

Uber A l l e s . T h i s is b o t h b e c a u s e it is g o o d p o l i t i c s to a p p e a r 

c o o p e r a t i v e r a t h e r t h a n c o m b a t i v e and b e c a u s e some of the s t a t e m e n t s 

in the D e s i g n S t u d y are not c o m p l e t e l y c o r r e c t . A l t h o u g h I c a n n o t 

r e c a l l the r e f e r e n c e at the m o m e n t ; I r e c e n t l y r e a d a letter to the 

e d i t o r in a m a g a z i n e w h i c h c r i t i c i z e d a d i s c u s s i o n of the U L B A for 

c l a i m i n g e x c l u s i v e o w n e r s h i p of m . a . s . r e s o l u t i o n c a p a b i l i t y . T h i s 

letter m e n t i o n e d s o m e o p t i c a l i n t e r f e r o m e t r y d e v e l o p m e n t s in p r o g r e s s * 

p a r t i c u l a r l y in F r a n c e . In a d d i t i o n * the t h e o r e t i c a l r e s o l u t i o n of 

the s p a c e t e l e s c o p e is of the o r d e r of a m . a . s . and it may c o m e c l o s e 

to a c h i e v i n g this c a p a b i l i t y . The U L B A p r o p o s a l w o u l d not be h a r m e d 

at all by e m p h a s i z i n g the i m p o r t a n c e of c o m b i n e d r a d i o and o p t i c a l 

s t u d i e s at m . a . s . r e s o l u t i o n . As we have s e e n in r e c e n t d e c a d e s * 

some of the b e s t s c i e n c e is m u l t i - w a v e l e n g t h in n a t u r e . 
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a s p e c t of t h i n g s w o u l d h e l p . For e x a m p l e * one c o u l d s i m p l y 

call it the U. S. A r r a y or the U. 5. R a d i o A s t r o n o m y A r r a y . 

I uiould think t h a t s u c h an a p p r o a c h t o w a r d the n a m e of the 

i n s t r u m e n t w o u l d be p o l i t i c a l l y a d v a n t a g e o u s . 

The P r o p o s a l c o u l d be i m p r o v e d by h a v i n g e i t h e r 

a b e t t e r d e f i n i t i o n or i n t r o d u c t i o n to r a d i o a s t r o n o m y / U L B I 

j a r g o n . Much of the p r o p o s a l is a i m e d at f e l l o w r a d i o a s t r o n o m e r s ; 

and indeed t h a t is n e c e s s a r y ! h o w e v e r / I t h i n k a b e t t e r job 

of c o m m u n i c a t i n g w i t h n o n - r a d i o a s t r o n o m e r s * or e v e n n o n - a s t r o n o m e r s 

w o u l d be v a l u a b l e . C e r t a i n l y b o t h the p r e f a c e / s u m m a r y / and 

s c i e n t i c g o a l s s e c t i o n s c o u l d be a i m e d at/ s a y / the a v e r a g e 

p h y s i c i s t . I w o u l d t h e n r e c o m m e n d t h a t s e c t i o n s like I I I - U I 

be d e s c r i b e d e a r l y on as o r i e n t e d t o w a r d s t e c h n i c a l c o n s i d e r a t i o n s 

and r a d i o a s t r o n o m e r s / a n d t h a t a f inal c h a p t e r s u m m a r i z e the 

c o n t e n t s of the t e c h n i c a l s e c t i o n s a i m i n g at the k n o w l e d g e a b l e 

n o n - a s t r o n o m e r . 

F i n a l l y / the o n l y m a j o r t e c h n i c a l f l a w that I w o u l d s p e a k 

s t r o n g l y a b o u t in the D e s i g n S t u d y is the r e l i a n c e u p o n a s i n g l e 

a r r a y c o n t r o l c o m p u t e r . Ule have a l w a y s f o u n d o u r s e l v e s in t r o u b l e / 

o n c e an i n s t r u m e n t is f i n i s h e d (and the c u r r e n t U L A is no e x c e p t i o n ) 

by not h a v i n g e i t h e r a b a c k u p o n - l i n e c o m p u t e r s y s t e m or an 

o n - l i n e c o m p u t e r s y s t e m w i t h s u f f i c i e n t c a p a c i t y a n d c h a r a c t e r i s t i c s 

so that s o f t w a r e d e v e l o p m e n t can be e a s i l y c a r r i e d on in p a r a l l e l 

w i t h n o r m a l o p e r a t i o n . I w o u l d s t r o n g l y r e c o m m e n d t h a t we 

p r o p o s e e i t h e r a d u p l i c a t e 1 1 / 4 4 - l i k e c o n t r o l c o m p u t e r s y s t e m 

or a larger ( U A X - l i k e ? ) c o n t r o l c o m p u t e r in w h i c h b o t h c o n t r o l 

and c o n t i n u o u s s o f t w a r e d e v e l o p m e n t can be c a r r i e d on at all 

t i m e s . Ul i t h the latter a p p r o a c h / and s u b - a r r a y c a p a b i l i t i e s / 

one can have a c o m b i n a t i o n of e f f e c t i v e o p e r a t i o n a n d c o n t i n u e d 

d e v e l o p m e n t . N R A O s h o u l d stop k i d d i n g itself t h a t the f i r s t 

c o m p l e t e set of o n - l i n e s o f t w a r e p r o g r a m s for a s y s t e m is the 

last s e t . 
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P r e f a c e p. i: The s e n t e n c e s a y i n g only r a d i o a s t r o n o m y 

uiill e v e r y h a v e t h i s level of r e s o l u t i o n s h o u l d be m o d i f i e d in 

the light of the a b o v e m e n t i o n e d c o n s i d e r a t i o n s . 

P r e f a c e p. i 1 : the c o n c e p t of not n e e d i n g to m e a s u r e 

i n d i v i d u a l i n t e r f e r o m e t e r p h a s e s s h o u l d be m o r e p r o p e r l y p h r a s e d 

as not n e e d i n g to h a v e a b s o l u t e c a l i b r a t i o n of a n t e n n a p h a s e . 

P r e f a c e p. ill: One of the i m p o r t a n t r e a s o n s for c o - l o c a t i n g 

w i t h the U L A t h a t is not m e n t i o n e d h e r e / or a n y p l a c e e l s e in 

the D e s i g n S t u d y / is t h a t of h a v i n g the s h o r t s t a t i o n s in 

the g e o m e t r i c c e n t e r of the U. S. A r r a y so t h a t H . A . c o v e r a g e 

is o p t i m i z e d and t i m e zone p r o b l e m s m i n i m i z e d . The H . A . c o v e r a g e 

a r g u m e n t is m a i n l y a r e a s o n for not p u t t i n g the s h o r t s p a c l n g s on 

the E a s t c o a s t . 

P r e f a c e p. iv! C h a n g e f i r s t s e n t e n c e of f i r s t full p a r a g r a p h 

to "The U L B (or U . S . ) a r r a y r e p r e s e n t s the p r a c t i c a l limit to the 

r e s o l u t i o n t h a t r a d i o a s t r o n o m y can a c h i e v e f r o m the s u r f a c e of 

the E a r t h " . 

Ia. The f i r s t p a r a g r a p h s h o u l d e m p h a s i z e the U . S . a r r a y 

in s o m e w a y / " c o v e r i n g the e n t i r e U n i t e d S t a t e s i n c l u d i n g 

A l a s k a a n d H a w a i i " w i t h a s t r o n g e r a l l u s i o n to the c o n c e p t of 

a U . S . R a d i o A s t r o n o m y A r r a y . 

I - 3 . The m a t c h i n g of U L B A and s p a c e t e l e s c o p e r e s o l u t i o n s 

s h o u l d be i n c l u d e d h e r e / not m a k i n g r a d i o a s t r o n o m y so d o m i n a n t . 

I I - 1 0 . The n a m e of the s t a r Beta P e r s e i s h o u l d be s p e l l e d 

c o r r e c t ly . 

I b e l i e v e it w o u l d be v e r y e f f e c t i v e to i n c l u d e a f i g u r e 

s u c h as the s e q u e n c e of 5 m a p s in my a r t i c l e on S S 4 3 3 in the 

f a l l issue of the O b s e r v e r . T h i s e x p l i c i t y s h o w s / w i t h o u t r e q u i r i n g 

a g r e a t d e a l of i m a g i n a t i o n / the m a p p i n g of an e x p a n d i n g s o u r c e . One 

c o u l d c o m m e n t b o t h t h a t t h i s c o u l d be d o n e on m . a . s l e v e l s 

for g a l a c t i c s o u r c e s / and t h a t it is a s c a l e d e x a m p l e of w h a t one 

w a n t s to do for e x t r a - g a 1 act ic U L B I s o u r c e s . 



- 4-
1 1 - 1 1 . S e c o n d P a r a g r a p h , " e x p l o s i v e n o v a e * f l a r e s t a r s * and 

b i n a r y s t a r s " . In the f o l l o w i n g s e n t e n c e uiork in the f a c t t h a t 

U L B I o b s e r v a t i o n s of A l g o l h a v e s h o w n that s t e l l a r r a d i o e m i s s i o n 

can be on the s i z e s c a l e of the b i n a r y (Roche l o b e ) s y s t e m . 

1 1 - 1 2 . J u s t b e f o r e the I n t e r s t e l l a r M e d i u m s e c t i o n * put a s h o r t 

p a r a g r a p h on the d i r e c t r e s o l u t i o n of the Cyg X - 3 q u a s a r - l i k e 

s o u r c e w h e n it is u n d e r g o i n g s t r o n g f l a r i n g . W i t h a d i s t a n c e 

of 10 k p c * t h e s e o b s e r v a t i o n s m e a n the U L B A w o u l d h a v e a n e w 

c a p a b i l i t y to map e x p a n d i n g s y n c h r o t r o n s o u r c e s of the Cyg X - 3 

t y p e . 

1 1 - 1 3 . U i t h s o m e h o m e w o r k that I have not d o n e y e t * I 

b e l i e v e one c o u l d a r g u e for s o m e i n t e r e s t i n g U L B A o b s e r v a t i o n s 

of r a d i a t i n g p a r t i c l e s p a r t i c i p a t i n g in some of the t y p e s 

of p l a s m a i n s t a b i l i t i e s o c c u r i n g on the S u n . I k n o w t h a t k i n k 

i n s t a b i l i t i e s w h i c h m a y be i n v o l v e d in solar e v e n t s h a v e 

t i m e s c a l e s of the o r d e r of 0 . 0 1 s e c o n d s and s i z e s c a l e s 

j u s t at the limit of U L A h i g h f r e q u e n c y r e s o l u t i o n . 

T h i s m e a n s t h a t one may be a b l e to get d e t a i l e d m a p p i n g 

i n f o r m a t i o n a b o u t s o l a r p l a s m a i n s t a b i l i t i e s u s i n g the U L B A . 

I I - 1 5 . As p a r t of the o t h e r a p p l i c a t i o n s d i s c u s s i o n * 

the U . S . A r r a y n a t u r e of the U L B A can be s p e c i f i c a l l y m e n t i o n e d 

in the c o n t e x t of U . S . g e o d e s y . 

I I I - 5 . A d d 

14) S h o r t s p a c i n g a n t e n n a s s h o u l d be in a z o n e n e a r 

the g e o m e t r i c c e n t e r of the U . S . a r r a y , 

and 3) The m a i n c o n c e n t r a t i o n of s t a t i o n s s h o u l d be 

in the S o u t h w e s t to t a k e a d v a n t a g e of the s o u t h e r n 

l a t i t u d e * t h e h i g h dry s i t e s * the p r o x i m i t y to the U L A * 

and the n e e d for s h o r t s p a c i n g a n t e n n a s in the c e n t e r 

of the a r r a y . 

I I I - 7 . A f t e r d i s c u s s i n g the a p p r o a c h of i n s p e c t i o n of the u-v p l a n e 
* 

we s h o u l d e x p l i c i t y m e n t i o n t h a t b e f o r e f i n a l a n t e n n a l o c a t i o n s 

are m a d e * more d e t a i l e d a p p r o a c h e s w i l l be u s e d . 

F i g . I I I - 6 n . A d d u - v c o v e r a g e w i t h an a n t e n n a in 



s o u t h e r n M e x i c o . 

1 1 1 - 4 6 . S u g g e s t d i f f e r e n t c o n t r o l c o m p u t e r a p p r o a c h as 

m e n t i o n e d a b o v e . 

U - 1 3 . B e t w e e n s e c t i o n s on C a n a d i a n and E u r o p e a n a n t e n n a s 

a d d a s e c t i o n on a p o s s i b l e M e x i c a n A n t e n n a . 


