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A11 t n d i n g :

P a s a d e n a :  T e d  Seling, T i m  P e a r s o n ,  N eil Bro o k ,  M a r t i n  E w i n g

C h a r l o t t e s v i l l e :  H e i n  H v a t u m ,  C r a i g  W a l k e r ,  Jon R o m n e y ,  J o h n
B e n s o n ,  Sandy W e i n r e b ,  M i k e  B a l i s t e r ,  L a r r y  D ' A d d a r i o  

O t t a w a :  D a v e  Fort 
G r e e n  Bank: Ken K e l l e r n a n n  
S o o o r r o :  B a r r y  Clark, D i o k  T h o m p s o n  
H a y s t a c k :  (snowed in?)

( Has m e m o  V C 020 b e e n  o i r o u l a t e d  p r o p e r l y ?  Is R o m n e y  on the 
list? M S E  w i 11 o h e o k .)

M U L T I P L E  P H A S E  C E N T E R S

W e  a t t e m p t e d  to r e o o n s t r u o t  the d i s o u s s i o n  of the recent 
s c i e n t i f i c  m e e t i n g  w i t h  m i x e d  s u c o e s s .  H i s t o r i c a l l y ,  w e  h a v e  
al w a y s  r e q u i r e d  the a b i l i t y  to do p h a s e  r e f e r e n c i n g ,  but this w a s  
c o m m o n l y  thought to m e a n  r e f e r e n c i n g  w i t h  s o u r c e s  o u t s i d e  the 
m a i n  beam. A n t e n n a  n o d d i n g  w o u l d  be r e q u i r e d ,  and there w o u l d  be 
n o  s p e o i a l  d e m a n d  on the c o r r e l a t o r .

R e o e n t  d i s o u s s i o n  has o e n t e r e d  (no pun) on s i m u l t a n e o u s  
p h ase r e f e r e n o i n g  in w h i c h  two or m o r e  s o u r o e s  are in the p r i m a r y  
a n t e n n a  beam. W h e t h e r  the c o r r e l a t o r  m u s t  deal w i t h  s u c h  d a t a  in 
o ne p a s s  is the o urrent q u e s t i o n .  M o s t  p e o p l e  s e e m  to feel that 
if s u o h  o b s e r v a t i o n s  are to be c o m m o n  (mo r e  t h a n  a few p e r o e n t  of 
the time), they s h o u l d  be h a n d l e d  in a s i n g l e  pass.

W o u l d  w e  r e t a i n  full s e n s i t i v i t y  in the m u l t i p l e  s i m u l t a 
n e o u s  p h a s e  oenter m o d e ?  P h a s e  r e f e r e n o i n g  e x p e r i m e n t s  t y p i o a l l y  
w a n t  h i g h  s e n s i t i v i t y ;  one is l o o k i n g  for a w e a k  s o u r o e  near a 
s t rong o n e .

T h e r e  are s o h e m e s  i n v o l v i n g  u s i n g  half the a v a i l a b l e  16
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c o r r e l a t o r  input o h a n n e l s  for one c e n t e r  and half for the other. 
T h i s  m a y  not lose s e n s i t i v i t y  c o m p a r e d  to the n o r m a l  "100 M b / s "  
r e o o r d i n g  s p e e d ,  s i n o e  the c o r r e l a t o r  has d o u b l e - r a t e  c a p a b i l i t y .  
One w o u l d  lose f r e q u e n c y  r e s o l u t i o n  a n d / o r  b a s e l i n e s ,  h o w e v e r .  
The D a t a  P l a y b a o k  S y s t e m  w o u l d  h a v e  to p r o v i d e  a s w i t o h i n g  m o d e  
in w h i c h  a g i v e n  IF s t r e a m  w o u l d  a p p e a r  at two c o r r e l a t o r  i n p u t s  
w i t h  i n d e p e n d e n t l y  s e t t a b l e  d e l a y s .  (Note that at low f r e q u e n 
cies, w h e r e  the o h a n c e  of f i n d i n g  a r e f e r e n c e  s o u r o e  is g r e a t e s t ,  
the g r e a t e s t  off s e t  d e l a y  w i l l  be r e q u i r e d . )

T h e  u p s h o t  for the c o r r e l a t o r  g r o u p  is u n c l e a r .  My
p r e f e r e n c e  is still to p r o v i d e  as m u c h  f r i n g e  p r o o e s s o r  
c a p a b i l i t y  as p o s s i b l e  w i t h i n  a r e a s o n a b l e  bud g e t .  T h i s  puts 
m i n i m u m  c o n s t r a i n t s  on f r i n g e  rate. T h e  d e l a y  d i m e n s i o n  is m o r e  
t r o u b l e s o m e ,  w i t h  the b u r d e n  a p p a r e n t l y  f a l l i n g  on the D a t a  
A c q u i s i t i o n  group.

LOBE R O T A T I O N

T h e r e  are too m a n y  o p t i o n s  in the lobe r o t a t i o n  area! In 
order to a l l o w  some r a t i o n a l  d e c i s i o n s  to be m a d e ,  w e  n e e d  a 
small n u m b e r  of clear o p t i o n s .  I p r o p o s e  two:

1. " C o n v e n t i o n a l  V L B I "  T h i s  is the a p p r o a c h  i n d i c a t e d  in 
ail V L B A  c o r r e l a t o r  d e s i g n s  to date. L obe r o t a t i o n  is 
p e r f o r m e d  on a p e r - b a s e l i n e  b a s i s  in the c o r r e l a t o r .  Q u a d 
r a t u r e  ( " c o m p l e x " )  c o r r e l a t i o n  p e r m i t s  s i d e b a n d  d i s c r i m i n a 
tion in frin g e  p r o c e s s i n g  s o f t w a r e .  O n l y  c o a r s e  LO p r o g r a m 
m i n g  at a n t e n n a s  is r e q u i r e d .

2. "Full lobe r o t a t i o n  at A n t e n n a "  T h i s  is the c o n v e n 
tional a p p r o a c h  for o o n n e o t e d  i n t e r f e r o m e t e r s .  A n t e n n a  LOs 
are p r o g r a m m e d  as p r e c i s e l y  as n e c e s s a r y  to tra c k  the 
f r i n g e s .  T h e r e  is no lobe r o t a t i o n  in the o o r r e l a t o r .  O n l y  
a " r e a l "  c o r r e l a t o r  is n e e d e d  -- 1 a c c u m u l a t o r  per lag per 
b a s e l i n e .  S i d e b a n d  d i s c r i m i n a t i o n  c o m e s  f r o m  RF and IF 
filters.

L a r r y  D ' A d d a r i o  has o f f e r e d  to a n a l y s e  the s y s t e m  i m p l i c a 
tions of o p t i o n  2. T h e r e  are v a r i o u s  imp a c t s :  LO d e s i g n ,  a n t e n 
na c o m p u t e r s ,  c o m m u n i c a t i o n s ,  l o g g i n g  ( p h a s e  a c c o u n t a b i l i t y ) ,  h o w  
to a o c o m o d a t e  f o r e i g n  s t a t i o n s ,  eto. For the c o r r e l a t o r ,  o p t i o n
2 is a p r o p e r  subset of o p t i o n  1. L o b e  r o t a t o r s  are r e m o v e d  
c o m p l e t e l y ,  and the n u m b e r  of a c c u m u l a t o r s  is h a l v e d .  T h e  VLSI 
d e s i g n  w i l l  h a v e  to be r e d o n e ,  h o w e v e r ,  as the JPL w o r k  so far is 
a i m e d  at a c o m p l e x  c o r r e l a t o r  w i t h  o n - o h i p  lobe r o t a t i o n .

M I S C E L L A N Y

C r a i g  W a l k e r  r e i t e r a t e d  his n e e d  for J P L ' s  B l o o k  II F o r t h  
i n f o r m a t i o n .  B a rry C l a r k  a l s o  w o u l d  like to see w h a t  th^e B l o c k  
II o p e r a t o r  i n t e r f a o e  is like.


