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.~~ t t e ct  t h e  s i  Ic lobe leve l in  t h e  su rpressed  re~~i on.  Hence

.t:.4 ‘ t t O~ 1~~~ the ;0  el ements  w i l l  O f l l y  e~ t e ct  t~ ;e f l y a b i l it y

how t he  :~~~ t e i  ci i n t t : i c t s  w i t h  t h e  p a r t  i c u l a r  s i t e
r i i : :  . Th e  s ,t:’;t - cons 1 r 4 t t  i ons  app ly to  the a n a l y s i s  o

au i ~~ ; i n  a r t  i~ -u 1. t t  t i s t r i h — ; t i o u  b oa i  ds.  !3 .ti~~- - .~ on t h~~s~
t~ . t - - ’ -eci t 5 , i t  W ,t ci • i e c i  I e - ~ t o  m o n i t o r  c r i ti  ~ .t 1 SUo 1)h ~ISe

i:~~~~ i t  He ron O ut  h o - i t  I e l p S”’ 4 - , 4 ) t  S , ~~~~ C i ~ ‘ e, e  , t c i 1

1”’: •.  i l~ ’- . 1’ fl t r .1 1. t ’ I ne vs t S

~~ 41 t ( - c i t  ot  ‘he  ,~~~ cr ’t O~ s m a l l , u i oion er r o l ; ;  to t h e

i i  :h ~.t  1 ..‘t ’ci le n t ’  c it  s ( 5 —~~ I an 19 —~~ 2 4 )  , .1 o c I ~’~; u t  e r

s i m - ; i . I ! i ~~ln of t h e  e:~~ -c t  •. ~n t h e  f l y , t h i l i t y  A I . 4 . 4  p e t f o r m e~~ .
0

- ~~ e s i 3 1 i J e ;~~ t h l~~~~~’ r .s:i i ci f c i i  t e I t ) ; : ;  - la ne w as

Fi ~~. ; r t - 3 — 3 5  co HarI ’s t h e  n O r n a l  p e r t  _ ) t , d f l -~~’ -  .t~it

.1 - : l i e J  e’ rors  t o  (~~ c it  ;; 5 t h u  ou ih H a n - i  1~ t h r o ’i - ;h

2 4  o~ 10
0 , ~~~~~~ ~1:: 1 2 5 0 

~- c i , 1 ; e  ~~~~~~~ ci~ ci ~~~~~~~~~~~~~~~ i f l  .1

loss o ~‘AT f or  - F i i UN’ ~— li is he ci i np  t ypi-  o~
0 0

t ~~~~~~~ 
• c r  or :  -i-o ‘; of  30 .sci .~ ‘ i n  u~h i .  • F - ~~~;

‘‘~ - : e st~n s • ‘ t sII~ S~~St  • - .~~o- o~ a n _ :~~ o u  O t  : ,sc i 1o — a p i - l i  C i t  on~ ;

0 - -3 — 3  g
I c~~s 

I N S u t  1 1i~ I S .  ~1S t i ~~l t

44’I ’ ‘ L  l O T  ~~~~~~ (4 1I~~1I I I t S  5 ~ - : r r  ~h 10 a n I  1~ h r o u I~: 2 4 .

r h s ’  S - I n . ’ t . : ~ e of  • )n p ; i t~~~ : o n  i s  S~~~~~~~: i n  F i  u ~i t  ~— ~8 r 1 50

i;; ’ • - :  : ‘~~:

I I  ‘.~~u c i ;  se- - t  on I es c rib e s  ci ’ ’ ~e c i i  ci; - s :  I levi’ 1- )pr -l ’ci t

O t  I ci~~c i i t o ;  : ; ‘ s t’ ’ sc i - i l 1~- 0 ’ ~e t e c t i n ;  a l a i l t .  -~- ‘ . i oh

~ :1 ‘r  I I ; ’ ’  in  una :c i : .~ : - t .10 1~ - - s c i t e n n a  . ‘ r f o ’ - . i c e

• I r: :~ T 1

T he- ~) i u ~~~~ i I ’  Broad s u Ic ;I ~ 14 S lope ,\ r r 4 iv  C O n SI ’ .~~S of t w en t y

• ;  ;h t  I & p o l e  “ l e - n en t  s s t  acke I in  a ve r t i c a l  a r r a y . Two i n  i e p e n—

Ien~ I i  s • r i  h - u t 1 Oci sy s te n s  ar - i’ used to ~e ner a t e  he- p a r t  i c u l a r

i 1 l U n 1 n - ~~~i o n  f u n n t i~~ns f or t h e -  - c i B  a n I  ~~RO . These sys tems  are
o~ common l i s t r i b ut j o t -i b o a r  Ig w i t h  a g i n qi e  cable
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.IeliverLn both CSB and SBO to each radiator. The phase

u e l a t i o n sh i p  be tween  t h e  CSB and SBO va r i e s  t rom e lement to

t - lenient  - T h u s  i r eat  l y comp i i cates  the  p r~~ lem of mon i t o r i n g

the a r r i - i - . -
~ 1cice an e f f e c t i v e  i n t e g r a l  m o n i t o r  s y s t e m  r e du i res

s,~~; -  i i  t he  ra~Ii  ~t t e d  e n e r .~y beyond  any p o i n t  w h e r e  a I ai lure

cou l d o ccu r , t h i s  w i l l  re~l u 1  re a p ick  up prob e i n  the  i m m e d i a t e

v i  c i  ci~~ y ot  t h e  .Ii po le  31111 b eyon d any connecters  and cab ics -
The p100.’  w i l l coup le both  CSB an - . i SBO , w i t h  the  s ame p h a se

r e l a t  io n s h i ~ as e s t  ab l i s h e . i  t o t  t h a t  e l e m e n t  , and di f f e i e t ’ t

t h a n  ev~- : v  o t her  e l e m e n t .  s i n c e  t h i s  phase r e l a t i o n s h i p  is
not  a c a r  u n - i l va lue• , such as 90 0 ox 180 0 , the ci r c u i tr y
ci,’ Ct’x$ S .51 ‘~~ t O  s e t l ar a t , ’ t h e  CSB arid SBO f o r each r a l h  a tor  wou l - 1

c i . ’ v ..ry comp lex and m or e  costly t h a n  t h e  antenna s distribution

s y - . I!. -ro~e , a new c o nc e pt  i n  m o n i t  or comb i n i c i -~ was deve loped

f r  ~h ;s array . This syste :’ has t o t  been tested in con junction

— t ci t he  ir ;  t . ‘ r ; t (  .1 —

~~.: :ciu -c~Ry C F  TUi- D I P O L E  A A Y  M0~~~T- R NETWO RK

rh o  I , s v . . l m r n , - r ; t  of  an e t  f . ’c ’ u ’ ..e m o n i t o r sy s ’~ -r- i s al c i o l u t e l y

: ‘ u . ’ l i c  ~ 1 .‘ I on t h e  b — s i  t n  ot  h . ’ an t e n n a  n h e ’  .n o n i  t o n e d .  A

i n  - ! i  t r a m  of t h e  a n t ’ -n .a u s sh~~~n in Fi :-;re I. ‘~~~ . The

‘or I r~soc h - i c i i  ~al1 y luvi led i n ’ ci si’’. e n  s ect  ; - - : o ; , e ach of

~~ii  ch c~~n s u n s  f o u r  r a l i  a i c i  t e l e m e n t s  and ~1’ ’ requi red CSB and

Ju s’ : 1 - i’ u ~r f o r  h os e  , ‘ .1 ’ ’n . -n t s  . rhc  4. ’t~B i t ;  I~~~BO si;nals

ron ~~~ 
• r a n c i n u ’ ~~- -

~ a r e  f e d  t o  t h e ’  c e n t e r  s e c t  i on , n umber fou r ,

ar. I ar•~ Iis• : ‘ . ‘~~ up in I h~~~~~ ci t h e  a r r a y  hy s e r i e s  conne - -t i o n s
h . ’t w ~’. n  i l ’  ace • - ;e~~t ions . i leci c e  , e le m en t s  a t  he top and the

h. - :  r ay  ~~~~~~~~~~ : 0  common cal le par - e x ce pt  the

-~onr ; ”c ’ i ci between t he  ‘ r a n sn i t t e r  and t h e  a n t e n n a .  T h i s  lack

~~~~ hi’ e~~~ .-nce ot  the m o n i t o r  e c h n i d - u . ’  to

~~~~~~~~~~~~~~ ci :  le f a ; l t g  en t - h , -  a n t  ~~t i t - i a .  S i n c e  a common f a u  c a n n o t

occ-.i~ f or ‘-h e ;;-~ - e - r  it  I I o w - - r  h a lv e s  of the a r r a y , one can

b’vr ’lop -s - i h l e -  f a u i ~ n o n i ’o r  wh i ch compar e- ; t h e  e x c i t a t i o n  of
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elements in the up p e r  half array to  those in  t h e  bot tom half

11 l ii’ . I t  I S  -le ci i rable in  an :’ moni t n  com2 i ru ng  n e t w o r k  t o

1 in ;  t he n u: ’il - r of out :‘ - -~ the  m i n i  ci u.rn ri WTSbt ’ I’ ye (4 ’SS a rv

to ’ r ’ i u n u u t o r  - i l l  f a u l t  oon l i t  i ons . In  V i e w  - t t h e  l~~~~-~ p ’  n umber  of

Wilcox Ma: ~. l — ~~ ‘s ;n c ic i ’’ , the ide~~i n ;u~b~-r  wou l ~ be t h r e e  ch a n n e l s

compat  i f ’  Ic w:  h he W ;  I cox sys t em .  S in  -e’ “ - i  dt  h “ ~in d an Ic ”

ac co u~ - t w o  ch a n n e l s , i t  is  l e s L u a ~- 1e  to li m i t cable tau lt

iete -~tion ‘ a c i i : ;  n e  ch t r c i u t - 1 . F i - ; u r e  3 — 4  sI ~~~;; t h e  r e l i t  ive

i ; ;  l i t  ~~~~~ i : S t  n i l -  o i on  ot  1 tI . the ‘ r ~ ,t’ ;~~~~~i3O f o r  t.he s r

~~0t ~~ ’ t o i - i ’  I t 1 ;  : a t t . ’ : n c i  a : ’-  s y m - t  n c  ih- - ut  t c i e  -.‘ nte ’r of the

it n w .  ( H x s  u s  no t  t h e  c i;; ’ ’ fIJ I H.p ’ H; ise lis t nuhut 1 If l5 )  -

T h i s  i : .  i i - : a t e s  h a t  uf S i  i c i , iiS  non- s yn u e tn i c  e em . ’t ;t s  are
conb’irei, the Si ~~~ st r en t ’ c is  w i l l  be e r u a l  ‘A u ’ : ;  e j - u a l  m o n i t o r
s en st t : v i t y  . h oweve r , i t  n h - -u t s f r o m  i l l  t w e n t y  e i g h t  e l em en t s

w e :”  m a r u i f o l  ie . I  i n t o -  -i s m i le  u t : - u t  , t h e r e  w o -~~ld be a com e s —

pon I t  n - i  b-c rc  i~~ . -  i n  c i e n s i  I vu t ’ .4 t .  inc .’ s i n d i e  e l em en t .  T hes e

c o n si de r s’ t ons i s’, ’ - : ; - ; e t  ~~~~ 
j  t e a  01 u (~ t e C t i n -  l a b  le I ‘sui t s

by ‘ o m p i n i n  ; too ’  e x c : t i t  t o n  ot  synie t I I C  e lem e n ’ ;; a n i  t ime

sh i :~~ ci~ t h u s  ; c i f o r m u ’  ion  i n ’ a s i n- ; i e  o u t : - c i  c h a c i t i c ’ 1 .  T h i s  i s
sccom~- 1i c i h e  I by  i- i t ;  s o t  ! u - o Ic ;1 ’*’ i ches coup le- I  r i  h l a l l v

• 0 5 C~ mr.on Ot .  p . : ’ lx ci .

‘ h ’  “ -~- i  ~t h ”  m l  “ I : ; i e ’” : - 1 , ’ a ; ; - ; t . -  n . ’n t s  an ’’  pe t  t o r n ,  I i n  a
mo re ~s - i t ’ , ’ s h i m . I - x . i m u n a t  i o n  o t  Fi ;ure’ 3— 40 in li c -stes

t h a ’ e l . ’men  ci i t  ‘ he  i n :  a~ 1-e r ; t ~~- :  ar ~ - h . ’ 4 s v u  l y d r u  v t - n  w i t h  CSB

- 1 Ic .‘ x re-ne e leme n - - a r i ’  h e - i ’ :  u I r i  yen w i h hI l O , The  ‘ w i  :t h
channe l is established by comb ining a siona l d e r ive d from

c l e m e n t  1 1 4  (1-i n o- CSR) w i t : ,  a signal f rom element Il (lauciue’ SBO)

~ a cih t ci • ~ I ’ r .’ so I ‘ an ~~
- B an - I S Bd a r.’ i t ’  ph a s e  . T h ; s ch anne 1

~~i 11. he t o . ’  I to dete ‘t b r o i l  a :ud  sha rp  a l a r m . The  ~~n I le ”

ch ir rsel -~‘ i l1 h -r:.-’ e em e n t  .14 and clement *1 c om b i re d  to -~ive

h e r e’; ;l ’  s : . t  ~~B and Sl~) in ;ua-Irature . Thu s ch anne l w : l l  be
t uned to i- ’ .~ 

- .  variati on in  th e  rc l -v ;ve SBO t~ ’ SB ph ase .

These  ‘w :h inne  Is w i l l  le t  e ct  any  v a r  u i t  i o n  i n  C’~~~ t o  Sl~-

3 — 4 4

.4—-—

-.4- - - -- ‘- -- - - — - - - —- 



- - - .4-

- . 4  
- - - - 

‘ ‘

- — -. 4 - - .,

—
-- HI

‘~~~ 

~~~~~~~ 

~~~

I .-.
/ —.4-,

1:
‘-.1~-.4’.

‘4

. 

,
/

- —-

~‘-

-

.4 

1

aGn.Lndwv 1~ I.LV1~~i

3 — 4 5

— - - --.4- . -.4-.. - - .. - - . 4 - - - -- ---- -- 
_



---~~~~~~~~~-~~~~~~~~~---.4- --- .4 -- - - —--®  - -__ _ 
_ _

ph~t s t ’ an I . Lm : ’ l i t u d c  e i t he r  o : i . n i n a t i n n  i n  the  t ransmi t t e n  o r

cables non the tr.’insm;tter t o  t he  a n t en n a .

.‘t con c e p t  i on a l  I r a w i n . i  01 t I ; .  above - l e s c i  i b ’ ’d m o n :t  or

ci n e t w . ’ r k  i s  i i  v. ’n in  Fi ; - n : . ’  3— 41. T h e  i n p  : t s  -

conil’ : - a - n t u e  t w o ,  i i I t •  - It’ ! I ve ’d I urn  : ~‘ S ci.’ a r e ich o

t a  I t  .i t  o r  . ; u t i e  rn ,;;; ’ t - . .ir 1:; : : ‘ u n . I  t h e  .‘ac’.h o f  ‘ :.es.- probe:;

h i c k s  .I~~ - ‘ c i  r u e  ~‘H~ an-i - I ” - I t  t he ; i : t  : c - u l a :  l i p o l . - . T h i s

s im p  le comb i n i  ci nut ’ w~ : ~. l x i .  no -
~~

‘ a:’ - 0 s. - ; 3 t  a t  ,‘ t Les t ’ c i :  n t ;  a is

~~o; e x _ i m ~ - Ic • s p h i:;.’ ;~h i  t t i -  i c i  a ;iv . o;  H r ; . ’ w i l l  v i l y  .-

nco- ‘hB 5:111 Sh i  ~ i t ;  t I ; ~t I i c i t ’ , : .-sul n - n  in  riO Oh i c i , 1 ( I  t - t h e  :;M

I I  l e t  ‘ - t m :  :~~. ‘ i t  i n o ’  ~~- ‘ :  .. 0: • t : i S  ‘;‘i t’ W I: ; ‘a :  - t ~’ i t’  O f  p r o d u -~~i n - r

:.‘s pons . -s .0 ’  ,,,‘ c i : c h o m m - j r  :1 . m 1 t r m  l i m i t - - -ci i l l  1’t  , - ; t , s b l u s h e d

i .‘ ci; x. - 1 a - m; - u t . ’ - i t a l ys  s

3 .  ~ 
‘ ‘ t i ’ ’ ~ ‘ l T F  M :-r ‘F ~~~h E  M N T C ~P ‘ 1 ’T h  

T he  m o : s L ’o :  n On ‘.o ‘ f o r  t ’ . . ’ u p o l .  P r  - i - Ic ; I. - A r r a y  consust ;-~
o r  t h u . ’ .- l i s t  : a~~’ ; : c  i o ns . a - ’I: l - i - .’ ; n i  - s 1:11 :.-  ‘in : s . -  ; , t r a t e lv

to’ : at .- I ;t : .t . The - P0 0 ‘hB ph us .’ m d  -mm ~ I i  t o l e -  a r’-

m o n t  ore l • ‘.:~~~ ;I. ‘ - — - clx i c i : o - l s  - i i  i c - I  ‘ w i d t h  in I “ a n - ;  Ic ”

Co m : ’I e e r’.c t ’ i ’~~ : u n  o~ he ;-.a h a:; : .‘  wH. --s .so t ”  : i r e  a t c~ ’er
i. lt m c c i i  o: c i :  ci ~

.- 
~~ i h it ;  I.’ var t e s  ix t e ct  ly w ;  ¶ 1: ‘ ow. ’ n l l a c ~;

• i I • . A ’ h i r - l c I; ann . ’ 1 mon i or ci a 1 1 -
. - m l  - 1 e - ‘ - -ci  c i ’’  - - ¶ I Oti S a :i d

- -e , n i ’ - .’: ‘ I;. ’ - .- o r r . -  ‘. : - iici t o  ~~~ h - i t ; . ’  and am~-’l i t  u-i.’ ,

Ii x S i p r ; er  1 
~~

‘ I ci : i t  .: ‘ ‘ - : • a 11 2 H r i ’ I; -i ’ A n a  t he m a t  i - - s 1
mo k’ I :. i t  b een  ; en * ’  r i ’ . ’ I r :,‘ I i  ‘t the r ’e r f o r m . a n c r -  of t h e s e

th ree mon  r oh a:; to ’  Is  to  sri - ‘t n ,s ‘ - I ts

3 .3.1 A n t e n c i . i  i c i f . ’rconnocti~~:. M ’t-i tor

A l l  t r ’-’ n u t o r  m c i ; ’ - ; t  s i - j n a l s  a re  - l e n i v e -  I f r o m  2f l  ~P couplers
i m p l a n t ..—i n e a r  t h e  d ip o le  n a - I :  ~~~ ors . Cab le fr :lts are de t ec t ed

bY ‘ m b - i n n ;  s l — j n a l s  f r - -  syme ’ n c  e .’m.’:;ts. l It-nm ’ , one is

c o m p a n i n ;  e l em en t  p a i r s  d e t u n e ~I b y  1 — 2 8 , 2 — 2 , 3— 2 f ’ , e t c .  T h e

si n n  u s  from each e lem,’nt of the t a ;  n ire  - ‘ n i  i n e - I  and then

— 4 1,

_______ — _ _ _ _ _ _
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ci. ’ j o - c i t  i s ~~~’,’ coup le - ’ t o  t h e  o-1m t p u t  t e r m i n . i . E a i - l .  p i ck up

: o l o ’  s imp I ..’:; - t  s;  n : u - t I w ; t h  a f o r m a t  as shcx~n i n  F i j u r t ’  3 — 4 2 ( - a I

in :- h t  o le,; ‘ t  h. l I P  - and t ;Po . and t h e  r . - l a t  i v . ’  r ’h a s . -  at  t i e
1

• a : ’  - S - t e t o m - I  b y t : ; ‘  : e- c i i  e l  c x c i  t a t  i on f o r  t h e  i t I:  .- i t-n . - c i t

- ‘:.i : cc . t o r  -~ ciS  t t I e  .51 1 ~t ’f , t b . : . ’  i S  t i -  C O t i V t ’ c i  1 t ’ i ;  r nctho~l

• 
~1; in ;.— 

~ 
w :  ¶ l x i  ci t he nor ;  i - :‘ - J i t u  1 n - n  ci .’  t W O r ~. . S i nc e  a l  1

-
- ‘:t~ ~: : ; , ~ r~~. f e e - I  i n t o  ¶ 1 .  ‘ c i . t : n ’ ) -u ’ p.4u t - d o m : ; : . . ’ I , t h e y  t n a c t a l l

in. - :; 1 t t a l  : :‘~~‘ .~ I i h - : x  x al , a I . i  rm~ i i  m m  ¶ S . I ci O L  - I.-:

¶ m  a 1 I -~~~’ ’  :e m f l i ’ i i i  M ’ s t o  be — a : . ’ . ‘ i ’ c i a i , - i  ph -is .’ s h i f t e r  i s

vi  s d  1 : :  on. - a r m  o t  ‘ ‘ sob pai : . A r t  - i r a - s l y ’ - a s  was  p e r  I —  m e l  t o

is ’ - - i n ’  - : ( 1) ¶ . - a t  ‘ : t’ ; c i ;  t u a 1 -t -t s c. in 1 . - ma :. - . ‘ - a I , - I : .

( 2 )  ‘h  1:;  - c i i i ’ . - t s u i t s  -~‘ i l  t r o d ;- ’ ’ - i  :-~~- l ! ; u 1 - s :  i . .~ : - : r- t

v t r ~~ a t  1 :1 .

r .‘:‘re ’;. ’nts rI. . s i - :cia l s ~~r o m  ‘- ,.- o .- ~~. ‘:‘-a . ’n t s  as

‘ h - - ’~ s r I  x v . ’ i t  t b -  - - ‘r— ’~’ - : ;• - r .  T - . . - r . - i s  c i - . lost; in ;.‘:,‘ ‘ n i h  ¶ i n

a s  -u ni x ci r h i t  ‘ lx.- C~~P t  ‘n; r u t -  . - ~~~~~ — - Ii ’ i net;  : I i ’  p u  u t . c :  a l

s :-: i s . ci h m ~~ - t n ’ ’ ci.’ in 1’ ’ ‘ l ’ . - t - ’  ¶ h .  ~ : ‘ P of .- 1 . ’ c . ’n t  ci

I - c i :  - - c r - —- : :  I;; exa- -t i~ t o -  ‘, c i . ’ olx m r ; , ’  s I - u I t e r  i t ;  t h e  ci r o u t .

o r  _o or  • I;. ’ ‘~~r’ul ’i  t o t  i s  a c:~~ ( ‘  .11 )  a n i  i t ; SR; ( t e t  al)

~m ‘.. ‘ t a  I’; ,

— (- -~ ios:) + ‘

~~ 

: i r .~~: ( 3 . 1)

“ _ (.;- , ~~~~4 + s , 1 + (S~~~~;.tI~~ + 5 S i r . € r.) j  ( 3 . 2 )

1 a : .t  - 
‘~
‘ 15 ,‘Iv” :;

-.. -,

::~~‘~~~ ~~~~ ~~~~~~~ T ( 3 .~~
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.-•~i.) a~~~~ I - - in t . ’ c it  ci t t he e lemt ’r;t p a i  r , As s r :  ‘Ii , i t  ( ‘, if l  be

I j~~~~’ - .1 b y ‘h .  p ha s e  sh i  I t . . ’ r l~~- -~ t .‘ : i n  t m . -  o f  t he  e lement

it i  - i t ’ s ;  :n ; i t e I s - ;  ~ i n  F i - i ; u r , -  3 — 4 1  Ot ;cv t h i s  s e ’ t i n - ;
i s it a I. - , t I:. ’ c i ,  - c;  :a I n di V t ; ; ca I s i i i i ;  - - in C. • 0 ~ C C)f l c  S L O t  I l ay

ph s - .‘ ‘h i : .  : ‘ ‘ u  : t - ’o : I ’  i n ;  ‘ r on  ‘ - i l i l , ’  or -~‘onn . - - — t  o r  V - i l l  a t  1 enS

i t  p.- a :  t - dos :m - ;t ’,; a r m  ~~~~ ~~: ‘ I i  t r I m s  c i : ;  It~ r c i t  . i n i I ; n :  , l i t  a of t l ie

t o -  ‘ . l a ~ ‘~~‘ :. i n  F’ n - : n . - : :  3 — 4  ‘3 t 1; - ii ;h — 45 ‘a;; 1 , ’ used t o
i r a t  • i. i I 1 \ ‘ t .:o.- - i n ;  ~I • I - , • its r i . -  I ;  - ¶ t h ’ ; . - ’. f I - ~~ a n c. - 01 the cab I.e

- a ~1’ oh a n t u e  , . ~ t : i ’ ’  a • a i i  ‘ . a I ; , -  ( n i : )  t i ;  I ¶ ) 0 1 PM mus t 1. ’ —

oh 1 - - - , ’ : ;  ci - ‘1; ¶ a ’ i ‘ . u s  , ci , t  r ¶ j u n  or  t h e-  I .o u ;  ‘on se curve
‘h ci L~ 1 .’ti • s i~~ . , - ¶ o v ; . - 1 1  . a , ‘ i:~~i n . t t 1,’ . i l , i r n t i  r e s p o n s e .  For

.‘I  ‘ci- - - :; ’ : ‘ a i r s  w .  ‘ ‘ t . ’ ’4 ’ ’. ‘ h e :  •. h . ’  C ; R  or  SRC i s  ve ry much - ; r e a t  c i

‘ h a :: ¶ he  - t h . - t  t h i s :e :;: 1 ’ : u s, ’ cur v.’ wu 11 h a ’:.’ a l a n - - i. ’ slope .

:P:;s i s  sh ~~~’:: i t ;  ~~i n - _ i t ’  ~~— - ; .  r o t  e -n ~ ’ r m t  p i x  n 2 — .’ w h i ne the

SR ) 5:; ti ~‘0 ‘ ‘ in , ’:; I a t  5 - I  - h an • I ; . -  ‘ SR .  T h i s  ~‘r o dU ~~~ S a
I - a t  ci- : . - c i t .  ‘t i  ci.  - - . ‘ - a : :  -,‘ ; n ; i t a - a 1 v~i l  - . -  of  - PM . T h i  ‘ t  ~‘ f O i l ’  , t hu e

ci ; -t o !  ot f o r  i t o  ¶ i i i  - P ’t  i t . ’  t b . . s 1~~~- . - r  I , - : ; ;  on : s e

‘ - i s - n’. - : : ’ : - i u rs x~~ , ’ 3 — 2 h  :; ? ;  ‘~‘ n ;  i t;  F i  i - u t . ’  3 — 4 4 .

- ‘Ic ‘ i or ot ¶ h i -  m i  i - i l  I )  -M i nn’.- I ;  - i t i - l y  I. ’! . ‘ r m a  nes t I m e

~u u  n .  I s ‘ ‘ ‘ ‘ i t ,  ; : :  o f  a l l  ~‘l , i s ’ - sh i  I t . - r s  u n  t ? : m s  p o r t i o n  of the
“ -

~~
- i n s  nu ; : : - ‘ ‘ _‘ - t i. . 7-. 1 , 1  t I ;  m a  ‘ - - a : . - t h e n  - l o t . ’  mu ned base d  i n

be-s i .‘l sons i • x v x  t v • A ; x v e - n; a i a :~m. 11 nu i ‘ w i 1 1 non ’ ‘.x r f o r  a
c i m i l l . ’ :  ph i: ;~ ’ v a r ;  i J r  o r -  e l e m e n t  nai ns w i t  Ii l a rge s lope

res p ‘n rc ’ - - : r - ’ e c ,  T h i q . s --c ry I e c i ; : ,- i i i I , -  s i n c e  the ha r d e r - I n i v e n

ne p u x  n e -  corr es : ’ -:)n I a n  n v  ¶ a n h t e r  m o n i t o r i n g .  As an

.-~~ -L -— t l . -  o f  h ~
- p e - r f o t — i c i c e  i s  I o ’ * - r n u n e  I consi  I c r  Fi ;-j re 3 — 4 3 -

T h x s a n I i : a t , ’ , :  t h e  p e r f  - t r - ince of . - i e n i ~’nt p a i r  3 — 2 6 .  I f  the

~ h i ’ ; - ’r  i t;  l m t - o- I i  a s  a l ju s~~e I so t h a t  the  - ‘SR i n  0 3  and the

C R i n  *2 ~ - in . ’  2 8 _ in 
- _ ;t o ’ t h u s ’- , t h . - r - e s u l t a n t  P i M  w i l l  be

0 . 1 0  i n - u ‘ h i ’  150 . T h i s  wed  I he u l j u s t e I t o  ze ro  i n  the

me n - i ’  ‘ u l i r - n’ sy s t . -n ’ . Th e i l u t - - - - l i m i t s  sh~~~ .ir e fo r  a DDM

v a r ;  -u ~ : en o’ 0 .O’~ . T h i s  cot I e - s p - I c i Is to about 4 3 ’ a .  An
0 0 -~ Cr - -a n ni ’ i: ;e in -  phase  le l uy o~ 13 (300 — ~~~~ I w i l l  a larm i n

the ~0 l i z  while -i r e l : c t  i on  i n  phase - le lay of 11 0 ( 2 8 7 °— 2 7 6 °)
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* 1 1  i i  i n  ‘r ; : ‘he  1 -  i I 1 ~~ . A l t h o u g h  the d i s cus s m o n  h i t ,  1

dx  : .‘ - . ‘ I p h t s.•  , a rn p l i  t u .k- va n at ions wi  11 p n  - h  - - - s u  n a  1.1 ?
- - , :‘ .~~~~1t -  1 — 1  sl : ~~~~~. t h e  r e s p o n s e  ch in - a ‘ ‘ ‘ n a s t i c s  O f  a . i

• . ; r ’  . ‘ t ’ : m  .‘ 1’ :t ; e ’n t i i  r :; f e y  an i n s t  j a i  c i , ’ ! !  i n ;  O f .  10 in ‘ -

~~ O 11: a: ; I * •~~5 : M a ’. . a n :’ l i m i t

- I .2  -~ i 0 ;  t n ; . 1  A n ; - ; 1 ,- Mon a!  o r  - ‘I; .mne is

I~0 t o  L’SR i r ’ t t - I s t  -xl. ’ i n ;  I : 1 . - i ce  a r . ’  con ; !  a t ; ; ;s l  “-, n i ’  t e d

- ; t a  : ‘ . • ‘ ‘ —  “ w i  i t  I ; i t :  I — i : :  l e N oh i: n m e I s  - P t  i o n  • ‘ I . ’’ .-  1. :t~ ’ r ;

• a r  u :-rb i :. a ’ i o n  -, .- i -n c r  ;y is  s- im ~ led f r o m  e l ’ n— en ’  ci .1 in - I  $ 1 4 .  

.: ‘ I I i s  l i :  ci’ I v  S H a )  a t ;  I ,.‘l ’ ’:’a , - n . t  S 1 4  i s  I i n  : . -  y C. :~~. A

I . a s . - ‘;h f t  - ‘ r i s i t ;  se r ie s  w i t h  t :.e fl~ - t  f ~ In’ . - I~ ni. ‘ r .  • S 1 i ci

o n I..’ r ‘ : --  o’. a I. ’ .i t ‘ m c i i  ci ; c i t  i i i  ‘ y . : . - r ‘ n - - i ’, n a :; - cm : o . u t I V

ci :• ‘ :-; In’ ’ I S t a b ;  ¶ b r - i t  ; I ~ i s  a ‘xci .- I • ; a ye ¶ r e  C. It  a :  - - :

t1 n - h a - ’’ a ’ ‘ h -  ‘ ‘~‘i I t  h ch an n e l , ‘ hey  i t . ’ i n  ~~i . i i t  a ’ i n ’ -  a! -

a :  : 1 ’ ’ ” ‘1; in to ’ 1 • A r i - . : ;  us i t ;  the a -t  ia I ‘:a l x ’ s I mom hi-

a :  - - , - t - : - a a 1 : ;n ’, ~ a ‘ - un o t ; on , a ca l c u 1 at  a on w is . - t 1 o : me I I C) 1

‘ t o - n e s t  ens , - - I t I ; . — “ w ; I t  1; ” . i n i - I  ar-u ; le ” - d .  a n t ; . ’  • I ’  was  ~:.

- h.i t i ’ ’ :- ’ ; - h u t c i -  s h i f t  . ‘ r  ~ w a g .i’i  ‘ J : ; t e - - t  I- n i s i:e ¶ h r ’  ‘ , - R  ‘ -

• I ’ . - ~ 
, 0 

a l ’ ,’ a: ; - .‘ o - ) n p a r e i 0 Ir e  ‘SR I l e n ’-  e l e :— ’ ’ t ~ $ 1 4 , - h i ’

R ( ‘ - a 1 )  i r ~ I .: R° ( ‘t a 1) w e r e  i n - x i  I r a !  ; u r .  a ’ ¶ 1 e  in le

. . h  a : ;  to ’  - a c i l  t n ph ase at the w I t  h ch a:-. n rc  I • r h  s S r ‘in; u it  .‘ : i n ;

a n .  “ i n n  : . - ~~ ‘ : ; - a r . n ; e l  ci ~r- t ’ral c it  p u t  of “ i : ; - l ar m H 4  ~
“ ‘ : a :  i - i t

o r  - 15 ° -ci i t ;  ;e i n ;  H - p h ; i :~~. - . The  w a - I t  1; ch ant  i - i  I s: .  a n ; o n - i : . - a l

• I : M (150) o - i t p - - u t  w i t h  a 5 1.pa ( 1 1 )  broad a l a r m  i n - h  i t .  ‘f- i

(15Cm shi :p i l - i n n ’ .

3 . 3 . ;~~ - -- ‘-- u r j , - i ’ m - n  of A n a l y s i s

h ’’ n . - c i u l s of to. e- p r e co e d i n ;  anal y s i s  Of ‘ u i ’  m O n i ’-

r ’ ’ : -p  :: ;‘ t o n  “ 5 ”  coot  i - ; u r a t i n n  of F i g u r e  3 — 4 1  j n I a C , 1 t t ~: ; ¶ f a t :

1 .  1 ’  i s  p oss i b l e  to economica l ly  s amp le P i t a  f r o m

- i ~~~ n a l s i ! m r ;  e . ’m. -n t s  using a s e q u e n c mn i
n ’ - ’ n ; u t - u r  ‘ra n - s h i n i n g  ne twork ,
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.1. T h e  con~~; t — : r . a t l o n  t r e s e n te . !  i n  F i - ~ -u rc ’  3 — 4 1

-~~a l 1  mor u a t  or  t’’,’~ -~~~ ’ c~tb le  a nu l c en t s- .-! o r i n

~~ :-~~~~
- a n t  . ‘ci n. i an - I t I n  — c v a  Ic a m. ’ a s o -~~~ l~ - r e - s p en t ; ’ ’

:~~‘ i o ’ n in : , a I a r m  con i i  t ion

3. ‘ u irse i n u t  I . ’ an - I  ‘A’ i  C t  hr a n t ’ :: c c i i  t e d  c o n t i n u - : c ; c i s  lv

I n ‘.- i he , ici  a ¶ : ‘a ’  -a’:; a oh a s a ‘‘c n v c lot ; . ’

a : - :  r o x a m . a  a n : ;  - ‘ :  w I x a ’  w o u l d  be n-re a ; : u r , ’ - I i n ;

- ci.- .11 n -

1 . h- ’ ’ - T I L ’- .C : - i - : s :  r’ ,’ P T ’:Ii - ’ PIPOL I- ‘-1 ‘~~ ‘‘OR ‘-1: ’ I P 1 h ;~ ,r :-;~~~~•

:15’ P a po 1,~ I-i n - ’ a I : ;  a :~ ‘ C - 5  A ,‘: ar - me,’a a I t c nn -ri  a :; a :: : n ; . ’ ’ -. on

* is~~~~-ci  i n n - - b , -~~n’; n- : - ’” ~ ~ , c r 1  : n .  I sum n . a t ~ ’ ’ --

0 t t I ; n - ‘ 1 ~ s - al — - c i , ’ :C I i  en ;  , ni cit  - - .1 u n - a ci i : : ; Ic

-s- ; a ‘I; a ‘ ci. ’ i t  a s “eon ; - ‘ - I o n .  ‘ ac  t - : . ‘ . - St ’ L. t x i :; 0 t de-

an cn n ; a , ~~h . • ci ci - — a - - s .- m~ - I a ‘ - ci - - : ::; a ci I he  I .  - t u  c’ a:  I c  on : ci

~~0 t ( 7 - . 1 .~ , ‘ I . e RF ’ con-rb x c i i c i :  a n ; . i  ‘.-.‘i —‘h i : ; : ci’ i n - . ’ .;; ‘ ( - ‘..‘)  , at ;  a

a: ;  i n  : .1’,’ ,O a - : ’ , i ;e -rub - ‘n  S ‘ 1 ~- :n - - .- ;  I. - l ; e  con c i . -  c ’ a c i i i  t a. a - S a J t ;  a

~o t h -  PF - c - -i t -  I _  S~~n ” - ’ a n ’ ~~1 ‘ ‘ ‘s ’  i t ’ , n ...‘ ac  n o ’ ‘m m :  1 - ’t . - I

ci t - - ‘, n’ t; a :  ci I t  a’ ,-. ru i n ’ ’  r - ‘c on  • ¶ - - - I ,a ’ ’ :  i s - a : ” - -

Tb ’ - - t i  - i n .  I ‘on ’ : — - I s cii’ — - as : . ’: : I ci I; ~ n ; .  n -u P : c i ’  — -
I . - ; : —‘, ‘ ‘ ‘ n a: I ‘0:0 t - 1  ‘ ot  - 5- ’ o.o ‘ eon s~ • ; on ; d x  :e

n’ -.’ a t  oh • 
‘ P ’. ‘ o CP 1 - - T5 .-‘ a ; ( ‘ - c i  a ?  f l O t  n’a I I ‘,‘ I ‘ ‘; : is e-d a ’

m a .‘ v ‘. ‘~‘l ; “ci ‘ . - c i w ; ’ ’b - . i S -- - -, 
- ‘.cl;.’ n .  :. “ .1: i ‘~‘e t

ci.’ Ic - -  o h  l i e  he u s  n o r — - . ; :  a S ; . a s e C  I - v  ‘ h i ’  ‘ ‘ ‘  n ; . ’

i t ,  1 ,i’ a :  n e t ; ’ I i u a  • p 1 So P2 ‘ 1 - . :  - ; : h  R 4 0  . ‘,‘ , ci a a i  a : -  I ;  C l ’ iCci . l a ’
- 

‘— PP sw a • ‘h a :; ; u s  se ~ - x ’ ’:; ‘ a n  n - - p e r  I r -  a s n : ~~ o -  1.- i 1- -: a: . ‘i t  t

:~~‘ -
~~~~ , ‘P 15 h n - - ; t b . R 2 P . :~~o - ;  n - u sos a m ’ -  t ’ - n r ’ ’ n i ’ e  c iv  U I

( 5 2 5~.5 )  onc ’ ’r  0 i n r -~ a ;; -u n ’ - a I ’  a v i S r a ~~o: a n - . ~ b ;o “ ‘mu ’ on-r a t  i c ” n-sc I. -’ in : as

i ‘ t ; e - — s i ;  - t  a n  ‘h e  ‘ n- i n t a i l ”  -- i . . T h e  c lo ck  n ,s e’ a n  “ a’:t on-. a ’ lc ”

i s  -n rr ’ m e l  le I by P 4  an - I  -C 1E . I n t o  no a t e  I c i :  - x x  - I’ ( n - 5  -; 5 ;’ )

: ; -‘ r ’ .’os ‘as a b m u ’ ‘ e n  an ; I an’ ; ” : t e n  b ’ - t w . ’ -  ci ‘ h e  c lock an d I . e  I m a n y

c o i : . t - - r  ‘‘
~~~ (~~~-~~a 3 )  . T h e -  r o un ’ e - :  c i r - i c ’ ;  let ;  -~ f o ’ x n  I ;  b a n - a n - - ’ wc’ r I

‘ 0 ‘ i’ Ic ’-- : I t ~~e a lc;., - ’ n  ( 5 - 1 - I . ) .  The i ’ ’ n - r - W a p i e x e r  p e r f o r m u t-; a
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i t - c o - t a n - i i n - C  .-om, n - ’u t a ’ a n i  f r u n ; c t  1 - ) : :  80 1 :a I s - a - C a  of i t s  1.- o-ci t ci a ci

-h -in ;es s • a ’  , ‘ i;~~’ x e : . ’ a a V a:  S t.  h i  c ia  a w o -  - I  v . a l  c i . ’  a - - - i S ’

o - - : . ‘ I 1 t ‘ he  he m ; ;  I ’  i p l e X , -  n nA- i t c h : , ’- , he-  : .b - ’P - 1: - : v.-~ 3 4

( 5 S ~~S 1 )  t o  i n - i a - - a ’ - ‘ s t . t n ’  c i ed ’ a et ;  n-~’ ” t x  t I e  - f t c : ; ’ p i : , . - _ ni ,~t j ; ,  ~~8

$ 2  a : .  I • 1 5 o I ; ’ - he - : -  - a l t  a a - cx. ’: . a : .‘ cisc - I 1: i ‘‘ ‘ ‘ ‘ : . , - - - -
~~

- oh;

i t:  ~,
‘,‘ n :. ‘ .‘ a .i a t ; ‘,o’ : ‘ : ci ‘5 t h ,  0., : 1. 1’ , ci ’ ‘ - ‘ S I t ,  i :  i t a c t ’ -

I i : . - n--ac a_r h a . ;  a 1 I a ,  - - : n :;.- a c c x  t . 4 ,~~ a:; ; C n c  o l  - s ci: - - ‘
~~ nu

a n :  I- : c i ’ ’ 3 — 4 ~~.

‘h: , ’ P~ ’ .‘ o ’ r h i : . :;- :  f - o a t : a s  s I ,  - -,n ;  a :  F i ; ; t . -  i_ ~~I . h i  w a l l .  t h x . -

mt -c t :  a ; c i  1 1 a .  0 i r ’ - ’: .  ci I ’ : t~~i 1 ’ ’ _ c~ • ‘2? : i ci 1 ’, - e n s  s I a a h t  lv
(ma 

~ S. - - ‘n-c .- : ’  • ; a 1 1 - - o : I - a :.,: . . ‘ — : I i t i  ~~ i ’ n-re t . - 1, ’ X - ci I ; ¶

a;:: a ‘; : i n ;  ‘ : ‘ a ds ’ a - Tb’ : s ~ a I I a n , - - ,.: ‘ ‘ - 5’’ a : i 1; ‘ ci t o n a t

- h .‘ a : ,  - a I n’s a ci ~ ‘ , : - - a on ;  - 1 1~ - a s  ‘ 55 a I • ~~~~~~~ I ¶ hi : - ; :1 - ‘ 4

p r u ’, : 1. ’ ‘ to’ ‘ a : .  - ,-~~ n . - : a t t t ’ ‘ s ,  ‘ s ; - i • i i  - ‘‘ ‘ (i ’ S , ’ c i a t ’

a I .. - : o: ‘ - - a ‘ ;  x ‘ ‘ 5 ’ ’ . ’ I . ‘ :“ . n ,  ‘ : i x  t :- . I’ : , ‘ : ci-. a ‘ c h i n ; -  a a - S - :; a t  5 ’

a t :  a n ; ’ ’ h  , ‘ a r i h i a c& - : - - : -  i a . ~~ n ;  : , . - ‘‘~~
‘ - ‘. s~ ~~a c i . - - -an.-

a ‘ ‘ I - i : ;  c. - - ci c i ’ ’ - : ’ , a ci ‘ ‘ a - .C; ~s t  I t ; ’  - oa; n - ‘-e n ; - w i ’  Cu’ I : Dci 1 ¶ n - u ’  -

i l - c - - S. ’ 
- . .. a I t  h a “ a:. I a :: 1 . - ’~ ‘5 .a:r. ’ - ,s a: .‘ ‘ a t , . :, : on’

~.r ’ i : e t c i  “ l I. u; I 2. 1’ . A 113 : ;I _ s  m c i - I -, ; :  .1 x c i  - 1 .  ‘ ‘ - :c ci I ”  i - : l

.‘~~~ a n ;  on -  I c r  ‘o  n’ s a : 0  a - ,:; t - ; a ~ aC sa ~n ; a l s ’ _ h . ’  ‘ e - : - . - n ’. a a , n s  s any o . - 

- ;‘ ,‘ w it ; - - ci I . ’  I ,- a ’  o n  1 a t - u - I I -I. - 2’ -’ ..- :; a : - - ’  - - - ‘ . a • ‘ ‘ a s  , 2. ~t , a: .:
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4 . 0  2 . P ; T ,’; oF Ti fF ,  DIPOLE B 1~iAD ~~IDE GL IDE SLOP E ARRA Y

T h e t r i pol e  Broads i de G l i d e  Slope Array has been tes ted  both

on n -c  W t - s t  in aj hous e an tenna  r an ~w ,  where  r ada  at a on p a t t  . ‘rn s

* ‘ - r t ’ n’;. - a; ; u n e ~h , tr’i d a n  I . ’a ’ n ; c t :S ’ _ a r ~j ,  V i i - ~ a n i a , wh ere f l i - a h a t  check s

w ” : - - - n ! : - ’t ”  I .

4 , I - ‘. I ’ P I ~I~,-\ R; N - I E  TF: :~T:-

Th e I x  n - a l  t r a n t  n- ;  - - I  1:. ’ . i n I c - n a n - a  w as  p t ’ r f o r n n a . - d  on t h . .,.-

a : ; ’ e ’n : .  n a n ;  a . - . F t  ~r a r . ’ 4 — I  s h - ’w t ’  tJ ’ae , a n - t t ’nn a mon -n t c - h  on t h u . -

‘S ‘ a - ‘ - ‘ i ’ , ’ ‘ I :  a ’ h u t  1 1;. ; 1 e rn  -ri ’ ~~~ n . - n-ri - f i t  S t t o  an t  . - n f l  ,i

a ci mo ci - . 1  h o :  j z o n t  a 1 1’)’ , ‘0  in  t l u . ’  . i x  r , r a t  h e ’ t  th  an a n  he’

-n -a 1 ci.’ n t a -
. - a 1 a)p . ’  a ,a t  i n ; con ! a o r  at a on . Th ’s. ’ -s t s we - r e  ma 1,-

a :: a ‘ h e -  - a n ; ’ . ‘n m - a  i n -u a a ‘ -cc i ‘;e n - io -h , ’  - The so- , aa cc an t  . - r s n , s  was

i o, - a ’ , - 1 1 ‘ ‘a i j  ‘ away : ;e .i a  t b ~ . - j r  -.mn I . S i n c e  t h i s  r an - - a t -  i s t a O

a n ;  • I ;. ’ I .an t a e 1 d of t 1:.’ an  I . - n - n  a r a t ;  d c  r t e s t~ , the so a: r c. - w a s

a - - a t  , ‘le::;e:- t - I a p o l . ’  aa  r a y p h a s e — h  t o  r a ’ .’ i  It’ p l i t . ’  w~~’~’i’

i~~~~~ ,: a :; c i  -n - u  on  ‘ : u e  t a - s t  a n r - 5ay . P r a , - :  t o  n - - u a ’~ an g  t a t  t e r n

n - . ’ i - ;‘ ‘ - ‘ ‘ f l ’ :; • ‘ h . -  t in ;  a ’ -  chaa  , i c t e r i s t a c s  w e l t ’  n - ; . - a s - a n e d .  Th ’- t ;e -

hi - n-- .- a c i u :  a n ;  t s ’~~l ect i ons  I t o n -  a l l  b i  ,s,’ - I  ~a n  n ’ - ’ s , t 5. ’

a ;  ~‘ i a ’ ’  I as -i  c o r r e c t  i o t a  t o  the t . - s t  - h a t i .

7aa w i l t  a ny l a rqe  a r r ay  designed to produce ve ry G.~~-

-; a I- - 1oh..- ~ oc i . ’ r  a s p e c i f i c  a n - a i a l , ’ar re a m  on , an a ly s i s  - - .in on l y

t n  c i i  I . ’  -‘i n; a n a l  i a l  e x c i t a t i o n . The b a n a l  t ’ a : . i r a a w a :  ‘ ;~n~ - j t . - r

- I.’ a : :  I a ” - :  f o x  n - c .~, w i t h  t h e  an t enna  -an hi’ r t i - s t  - T h i -  - - at p , a t

O n  • I ; . ~ a n u t ’ ’ t : n a x c i  f e d  to ,‘s ; ‘hase s ens i  t i ‘~-e t ’ - c’-e i ve r , t I c s ’  I , x l  
~ 

.1

0’ a ’ . :  -h is  h ’ o t ’: i - l o t t e - I  and  i n p u t e d  I c -  ‘a compute r .  The

c “‘p o .- ci - - ‘ n -n ’  ar e -s  h e -  m i -a : ;  - i r e - i  ~‘a t  tern to the t h eo r e ti  - - a l l y

h - i ’ : ;’ ~ - i ’ t i ” r f i  wb ; i ch wa s d e t e n n ’ ; n e d  by a n a l y si s .  A s y n t h e- s i s

p t  ‘ a t  a n’ i s  i - i n ;  wh a ch generat e s a re commendation I - t a ph as.-

a: ; I o r an-’.~ l i t  h~- ‘ la in i s-’ t e  -~ spec - a t i c  r ad i~~t a n - i  e l emen t  wh i ch

w I l l  1 - n o - t u c e  ~-a p a t t e r n  c l o s e r  to the t h e o r e t i c a l  optimur a

I r i s  t , soh r, i ~- ae , the f i n a l  pa tern wa s a v i r t u a l  ove r l ay

of ‘ I . e  • h- -o r ” !  i ‘- a l l y  p r a ’ - h i  c ted p a t t e r n  -

4 — 1
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- - -.4-  - _ —--®-  — _ _ _  .4-

A h - s i - m i n - n - a l  W , a ; .  to  ~- rodu c  - an an t e n na  wh i ch c o u l d  oI s ’r a t  .

1 : a ’ i n  - a I t ’ - ; h a  It ’ s 1 - - :  i ‘ f n t -  uen cy ban d w i th no a n ;  a n c;

a l ) ; ; t : n - ’ - r i ’  - a ’ ’ t - F , ;’ (’ . t c s t r i — ’ t a O n S , mea S U l c - , t r ’ - : a t s  -.~‘ , - n . -

c e - n a n  a : ; - I t o  I h n . ’ a ’ I t pa . :;c ic : ;  s i - a c t’  ac r o s s  t h .  h a : .  I :

I)  : ‘ . ‘ -  .1 , C •‘ ) 3 ~2 - t- 11}L1 , at : d  ( 3) 3 4 - 7 - C - .- ’ r t t ;  1 5

a n -  a ’- ’ ) f  I r ’ - ’ a - a i ’ : ,  ‘ 1cs , ‘ h i - n ’ - a s  no v a t  t a t  i on  oh I h~~- C: 1a a ’ ’  O f l .

1 - h a s  a - - - p t -  on ‘ - .h s a  :o’~- ‘h e n , ’  a t  i~- no ci i t t  c a l  l y t n - n : . - - l , a n  a:- ’ - ’  ‘ - a n ;

a :;J - i 0 a ’ I w i t  :‘a - : 1 5  a - a  ‘ ‘ ‘ - r n :~~~~~-\ 360
0 

- ‘~~~t p at  t , - n  t ;  a s  ;i  ve-t : a n ;

P a  r n - n ’ ’ _ , : ,r :  ‘ hi t ’  - , ‘ n - - i ’ ‘ : e : ; a . ’ t a _”’y~ of  3 3 . ’ _ 6  MI!7 . a n c ’ - ‘ I , .’

- - : 5 a - t . ’ ’. n - u a s  - a a  l O t ’ ’ I t o  S : - t . ’ s s  n - a  i d - l o b ’ S  o’, ” - a  .a C r ; ’  a - a l

:- ; : a l a c i  n i - n a - - n - , 1 ’ a s  s l u  n l ~ l v  I n - i ’ :;, _ - ai - ; ’ d ’ n ; - : . ’ n - t ,

It ’s ; 5 ; : :  a .  a l s  ., a - h a . ’:’ - I ove n t . . . - : ; t i  a . -  a ’ -  i u t - n c y  r a n - - a ’ ’ .

F ;  a n - n  - -ci  — ‘ S n ‘- a : ‘ ; -
~ — 5  - ; - ,~ 

, 0 ° p l o t  s of - ha - - 5 a t  - - e - a ; a . ’  -

1 :i’~~ ;‘ - : : ‘ - , e , ’ s .  -. :,  i ’x n - - a n - - h . ’  I n - h - - f  x : ;  m a c i c - n a  a t ;  F i  n j u . ’ 4 — ’ -  1 -

a - o h  ‘h ’  ~~ I I a: ! S a t o , a t  t I e -  c t ’n ; t  . ‘r ’ I r H a . ’  n ’ ” ’ o f  3 3 2 ,  “ 1: : , ’ .

‘71 . a ci : 1: ., s ’ n ; a ’ ’ : , . ’ , I~O i-,’ a - h e’ I oh ’ . ’ s a n  - S U t ’~ - t ‘ - a ; : ;  . - h  t o . i n i  a - -  - a a - -

‘ - a l ;’ - o t  .~3 :1 h a , ’ I “.-.‘ l : ’ - - ~w’ 
- a n u x  h a : : - ; . ’ 1 e-bc a n - I  - 0 - a n ;  a : :  a U I

0 - - - -a: , . - L) I I i 5’’ a ‘t~~
’ - I ; ’  - a 1 a I ’  t - .a I an  1 . -  . 71 : ’  - a ’ ’ ~a i i ’  a :  a t  ‘ - :; a a a

a’b -. a n , a o ’ ’ ’ t  i s ’  a ’ :- -
~~

‘ ‘  : : ‘h ‘~‘~ - c a 1  I y ’ ’i  l b  , - x c a - 1 l ’ - n t  f l y - i b m i a ’ y  -

ci’-~~ se’: . - : -  - ‘- r n - a u n ; .

75’ ’ a :  n a . ’ ’’ ’, - : ’- ’ ’: ; ’ ‘; a n . ’ loc a ’ . ‘ - _h - - :. a ci t c a l - a r a n  - w h -  -a ; ’ -

- a I n - a n ’. ‘ i s ’ S - - n  - a : w a’ .’ c’ - nO . - n i i — ’ ’ T I  - is I y a i ’  o f  n. - - :1; .i: . a ‘ . a

a ’; a n - n  a : ;  - s i  :n ; ’ ’ - h  ‘ - n - n  ‘~~~
‘
~~ ‘‘ : : ‘ I - h ’-  - ‘ rs- I - :—‘ - a n v  n - i ’  a t  f u . ’ 1 - i  I , - —

- a, ‘ ; .  - a : - a :  I ‘ o a> a - ~~- I r a  - - • a a - I a:’ . a n  a - a m  h it ; - ‘e- - Th a ci f ’ h i  - Ct w -a:- -

a: .  a t e  -I - ‘n ;  ‘ I ; ’ ’  a : - . ’ . ‘r ’an  a i n ; n ’ 5’.- t a l l  a : ;  t I ’ ’  a r t - a - , - I - S a: ci’’

a: ; h a - ’’ k -~~~ , ‘ ci n o n - ”  a 1; - : 1 . ’ -n - a ’ i i  p l a n e . T h i s  c ’ i u l !’,~s p a ’ ‘~~- f n r a~ o

~~~~~~~ ‘as . r c  I as w - : 1 !  a - . ’ sr ’ ’t ; I - ,’ . in i  - a x  a c r a f t  a p i - r n _ ’ a -~h a :  p a t - a l  1 . - i

‘ I; . ’ n ::~~‘ a ’ .’ ’- ’ : - ’ - t  1 : : ; - -  b - a ’ I u : ; : l - ac ’ s ’ l  b y • 1 f l 0 ’  a n - h  — 1 : 0 ’ .

7h~’ a e -  n - ’s a , ’ -; ‘ a : - ’ ; i - .’• ’n n - - - : ’ ’c ’i v ’’l y i n  F a a - a t ’ ’ ’ - 4 — 7  - a : d 4 8 .

‘ -O n-:’ a r a s  :- , j ~ ‘ h i s  h a t , a - ‘ ‘ - - : ‘ na  — - i - n - I c :  l i t r e - I - a ’ .i of  P u  a~ a n - ’ - - ‘- - - (-

n , - 1 ; c  a ’ ”:; a ne  - a l a  a i h I ’ ’  m U  I.’ ; - - a l l ;  an a l e  ch an l i -  ‘a:.- r e-~ - x e-ae-”nt ’-
- ‘ a ’  a - ’ :; ot  t h e  - n - a m  h.ir ; .‘ n u l l .  Ih ’t ; ce , t I e  a r ray

a I an n - i t t n - a  d an - a “ -  a : , -~ I I ; ’ -  a n t  .‘rina - - i r v a t - a r u ’  a s  n ot ca - m t  a cal w i t  a
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APPENDIX B

ANTENNA PATTE RN SYNTHESIS

vsin~; mathematical synthesis , patterns meeting the re-

quirements for ~ li de slope antennas operatin g over rough

~ roun L~ have been ~vns~ra ted . The method of analysis provide s

for in :h~ise pat terns ( uidance ph ase components are zero)

so t h a t  phasin i p rob lems encountered in certain earlier array

w r k  ire a vo id e d .  T h i s  ex~~lu des us in g the Schelk un o f f
P~~l :iL ~n i n a l  r~w t h o d  ~is a me ans of s y n t h e s i s .  The f o l l o w i n g  is ~
sti~~iiry of the s y nt h e s i s  t e c h n i q u e .

A. ~‘cmtinuous A~ ertures

Let ~~
‘ be an aperture function which is continuo us across

.in j:~erture of length N aN .

I —.--—----1a
We define ~i new v ar i ab le ~p N that is dimensin~- less and related

to the p h y s i c a l  lcn~~th “x ” of the aperture b y ,

p : ____  (B-i)
4-

Then the aperture is defined over the inte rval

The Fraunhhoffe r (far field) diffraction patte rn for the

excitation ~~
‘ is the Fourier transform of ~

“given by,

F(~’) 
e d p, (i,: ~~ ~~~ 

(B-2)

_ _  ________— - —--



The following prescription has been used to obtain an aperture
corresponding to a particular far field pattern , under the con—

fltion of a continuous aperture .

I. For the des i red far field F , it is approximated by an

i n fi~...te vroduct which characterizes it by its zeros .

I I .  F~~1 1owin ~ Taylor , the con t inuous apera ture co r responding
*0  ~ is .t~ x~~x~~rna t~~~ by,

p., _ e
(8-i)

whe:e the 1i~~ i t  ~ is sought (by trial and erro r , so far) that

• i “t’s • 
~ 

• 
~~~ C ‘.~~~ ~~it  ion .

TH~ v~ i i  t ’ . of ~~~~~~~~~~~ i~~~n (8—3) is :hecke~ by ans—

~ hat e res s 1 ’n ~ ~~~~ t th~ far e 1 J . Th i S i yes

~ e~~,i~:! ‘~ç~f ~~~“

N (8-4)

~ pA’) ~~~~~~~~~~~~~~~~~~~~~~~~~

~:;~~~i t i ~~~n (~~— 4 )in ~~ic i~~’: ~~~t : n P  : i ”  • ‘~~~~~~~~ i t ’ ’ ~
‘
~
“ ,0  

~‘‘st i~~~
• . , ‘ ~~ ~~~~ ~~ l v m  ~c n  ~~~i ~ • ~~~~~~~~~~~ s

~~~ r~’ ’ ’  ~~~~~~~ ~~~ E l  t ’ ~~~~ 0 ‘ n~~~~ i s  !~~~

~~~ in uou s  ~~~~~~~~~~~

~ .~ is  crc t .‘ •i: . • •~ in ~‘ h r ~ v

3’(’p) J’ ~k~ YP -I ’a) ,
( B - 5)

~~
1
serves to r~~— .nd us • .~~~~~ k~~~O)

- 2



4

where is complex and contains the progressive as well as the
individual radi ating phases. The delta function serves to local-

ize the oscillator strengths at p~~, V~~. The corresponding far

field is equation (8—2),

JIOU I
ir g

T
~~ 1~ ’p)e i E ~~~ ( 8 — 6 )4k-u-17

.\dop tinq T.iylor ’s syn thes is  analys i s ,

1~
4

T r
F(u) ;J’3(r)e ~,/a ~ 

_ _

~,:-fl ~-~--J~ 
(B-7)

-17

where , instea~ of performing the obvious inteiration in equation

(8-7) , we express it approximate ly by a K - point Gauss
g

i rite ;ration (K is an even integer) where the change of variable

y 7T p  is used Thus ,

) I ~~~~~ r ’ ~~~~~~~~~~~~~~~~~~~~~~~

e ‘I,2. )

~. A

Mr~ .J4, ) 
~~~~~~~ /

4Qs~ ,.:—~~~

lT’4~’~~ 4,\ IJ%~
4

~~~~

/Z (2~ 
E(~&~~~e

4 
(B-8 )

•1.

where th~ wei ~h t s , for the Gauss integral satisfy W
k
W
k

ird the zeros of the K
g~~ 

degree Legendre polynominal , 
~k ’

8- 3



Thus , equation (8-8) tells us that

.4 U

~~~~ 2’ ~;~e e~
.1 (8 9)

as i s a lready give n in equation (8-6) , where the position of the

k t raiiJ t ?r ~~ = ~in~ its excitation 1 •

F-, 4 I’~~~

(8—10)

rhis ’~rhni que h~~; be .’n u~;r ’ d , w i h  r . ’v o n a b l e  s u ne s , f o r  ~ n

far fiel~ ~at tern.

8-4


