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In t h is report S te  ( r e se n t  some p r e l i n s ir l . r s r e su l t s  on our  - t t i -n ~p t s  to develop
a r e f l e c t o r  I nt -nn  - i t  I i  a i t i  I s c a n n i ng  c p . h i  I i to - s .  Hie  goal IS I I I  d eve lop  a - -

r e f lec to r  su r f a c s -  wh ich  is such t i i 1t the pos it  ion of t t i i -  m l  in  bear  of the rad ia t ion

pa t te rn  can he chan ge d  s i mp ly 1-v  sw i t c h i n g  ( s - l i - ct  r ( I i 1 i C . I I I V )  ( I i i  l u l l I t l O f  of t i e  feed

w h i c h  is exci ted . I - I l l  i x C I n S I I I I - . I x c i t i r i g  f s - i -  I N I l . 1 in  1- i gure  1 would  p lace the

m a i n  1) 5-am I t  0 = 0
~

. X c i t i n i ~ I l l I n  2 5 1 1 ) 1 1 ( 1  11 1 1 ( 1  t h e  Ifl Of . 11 11) - I  0 = 0 ,. arid so

on .  We wi l l  show li t re t l i  t it is  I I  - I t  I - - clv 1 . 1 5 5  h i  I C  i - l op  ~~u n g I \  c sn v e d  s u r fac e s

/ In c h  can be s c In n e  I 1 5 C r  10 a n ) - )  I I t I l S  s i l p i by s n u t c I s i n ~ t h e  l i c t  ion of t h e

f ei I ho rn  wh ich  is - x i  i t -  I .

The I n I l v s l s  s t i l l  h p er f o r m ed  by f ji ’ st  n- s i n s i l i s -r l n g  the  p r ps~ r t i I ~~ I l f  t I n -  i - -~~

f le e t ing  su rE c~- .15 a l i _ c s -  I s  i n g  I n t l -u n . h i t  is  • we wi l l  i l l u m i n a t e  the  r e f l ec to r
by 1 p lane wav e  u n - i  l i n t  i t  .

~ 
0 1 and th en  ~ t i - l~ u s i ng  the  p hys ica l  I l l ) )  i r s  a pp r o x i—

us I t u l I n )  the  b c  I t  i n n  i i i  st n I l - t u r n -  of t i l l -  foc l spot . Tlu is  t el ls  us w h e r e  to place

the  feed . J U l  g l v c~ us an icle t of t h i s  am o u n t  of h e l m  di s tor t ion  we max -  i x p i -ct . Once

t I i i - appropr iate  feed i s I c i l t  ion is known we then  s tud y the I r a  unhofe  r ‘one f ie ld

pa t t e rns  produced by a fee l at t h i s  point.

(Rece ived  for publ ica t ion  12 F e b r u a ry  11) 7 1))
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St
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3. I) I~ ( : t  SSI( )\

Althoug h the reflector discussed has some very a t t rac t ive  fea tu res , it also has
some serious drawbacks.  Pr imary among these is the fact that the Sv s t e t t i  i nhe ren t -
lv has II low eff ic iency because only a portion of the  a p e r t u r e  is used in f o r m i n g  any

g iven  beam. C a lcu la t ions  of eff ic iency have given n u m b e r s  be tween 25 and 44
percent . depending on the i l l umina t ion .  This la t ter  n u m b e r  corresponds to C u f l

i l luminat ion  funct ion which  is constant f rom -40 ’.  ~ 9 � 40° l int1  drops rap idl y to
zero for  6 I > 40° . Real is t ic  aper tu re  i l lum i n a t i o n  func t i ons , however , g ive

eff ic iencies  of 25 to 30 percent .
Another  d i sadvan tage  of the sing ly cu rved  ref lector  considered is that  the re  is

cons iderable  blockage of the ref lector  by the  l ine-source  feeds.  This can be
e l imina t ed  hi using doubl y curved  sur faces  (so that the feed is a sing le horn ra ther
t h I n a line source)  or by going to offse t  s i ng ly-cu rved  sur faces .  In the next phase
of th is  ~t u d v  we will consider the scanning pat terns  of doubl y curved ref lec tors  •1
wh ich  love  a central  profi le  given by Eq. (2 ) .  We will also consider the scanning
pa t t e rns  of appropr i a t e  sing le curved ref lectors  in which the line source feeds are
offset  so that  there  is no blockage of the ref lector .

27 

~~~~~~~~~~~—.--- -‘I- ’ - - ~~~~~~~~~~~~~~~~~~~~~~~~ - -. - ‘ I _________________



MISSION
• of

Rame Air Development Center
C 

~~~ p &uio and e.x~cw~eA ke6 e.a)L~h, d~v~iopm en~t, ~teA t and
~f,~eLec~ted aaqu,A4~.t~on p~tcg~tanto .<~n 4 uppo~t.t o~ Command, Con,titoe

• Coü~tiun~.ca~t,.~ono and In ~L~g~nc~ (C 3 1) aa~t~v~We4 . T~tchn-i.caL
and ~n~Ln~en.ing ~st,~ppo~~ t t4ii...th.Ln a~’i~e.a.6 o~ ~t~chru~cai clompe~t~nce
£.6 p~’~ou~d~d ~to ESV Pkogkaiti ~~~~~ ( PO.~) and o.theti. ESV
~~ m~nto . Th~ p n.inc~p aL chnA.~cc2 rn.L~~Lon a~~a4 ake

- m c~ommwu.~a1tAon6 , e.U titomagne~1tt c 9u.~danc~ and con~t/t ot , ,6u.&~veA,.Uanc~e o~ g/ toand and ae1w4pace obj ~c.to , £nteU-~ genc~~ dwta
~oUect~on and hand.Ung, £n~o’t.nvxt~ion sy6 tem ~t~chno.eogy,
~ono4pheJTJ~ pkopaqa~t~on , 4oid 53~ta~te 4c~enc~e4 , JLOL4Xzv~
pky~~c.o and eL~c.-tivon.~c te~ ütbU~ty, ma~nta~nab~Uty and
compa bilitij.

•

Prins .d by
Unl*.d Stas is AIr Forc.
Honscom AFB , Moss. 01731

~~~ £ .~~~~ ~~~~~~ — 
~~~~~~~~ ~~~~~~~~ 

- 
—--“V.

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V lV ~~~~~~~~~ —-


