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There is some evidence that the small scale roughness (structure just barely resolved m 

the high res. maps and smaller surface roughness) is largely responsible for the lower 

radiometric efficiency. [The best holographic maps have an rms of about 8.5 mils while the 

highest efficiency from radiometric measurements corresponds to a rms of about 10.5 mils.] 

The larger than expected beamwidth (see memo dated 22 April 1993), the holographic 

data (see attached plot made by Rich for map 272), and the sun scans (see memo dated 24 

April 1992), all suggest that the small scale nns increases rapidly towards the edge of the dish. 

The SGH panel survey (5 September 1989) only went out to a radius of 45 feet and found an 8 

mil rms at that radius. Reading the monthly reports of North American Aviation (NAA) (see 

attached page), it appears that NAA had considerable difficulty with the "large ends" of the 

outer panels and, therefore, it wouldn't be surprising if the rms increases rapidly towards the 

edge of the dish. If this is in fact the case, then there is probably more advantage in under­

illumination than previously thought. Rich's study of the optimum illumination used only the 

variation of rms with radius determined by holography. While Rich concluded, on this basis, that 

under-illumination would not significantly increase the efficiency, a sharp increase of small scale 

rms at the edge of the dish could change this conclusion. If the rms at the outer part of the 

antenna increases quadratically from 6 mils at the splice plate to 12 mils at a radius of 45' to 30 

mils at the edge then the aperture efficiency at 115 GHz will increase from 11 % with the 

standard 1 O dB taper to 13 % with a 17 dB taper. [The beam efficiency is increased by an even 

larger amount.] Tests using the curved mirror on the offset beam could help determine whether 

under-illumination is advantageous. 

Distribution: 
J. Ball J. Crowley J. Salah R. Barvainis A. Haschick 
P. Shute R. Cady R. Ingalls A. Whitney J. Cannon 
C. Lonsdale M. Zarghamee J. Carter S. Milner P. Charpentier 
S. Murray B. Corey A. Rogers 



~ 

CJ) 25 

E .........__,,,, 
20 

CJ) 
::) 

15 
::) 

C 
C 10 < 
C 

5 

2 
er:: 0 

v -5 
C 
0 

c -10 
0 

2 -15 
0 

' ' ' ' ' - .! 

10 

ap 2 

I ! 
t_.,.--

20 

R 

,-, 
I I I 

30 

dius (ft) 

l ! ,_, 

50 

-, 
' I 

' I 
I 
I 
I 
I 

I 

' I 

' '-· 

60 

s 

Mean 



J--f'C.C.A...:GE:.;:_N__:O:.;:_. --L-..::.:.__:._.......;...-4 ?::~{~. .,NORTH AMERICAN AVIATiON .. :lNC .. 
. .. ' . 

COLUMBUS DIVISION COLUMBUS 16, OHIO 

~-----r--+---.,J,l,fr..:::Jii:1115fll~~-"1.,i,,O,lo.!£1,L.j~Oi;JM,_Jl:!l.,L_-.;l__-+_:1>:.'.E:..'.:P::::_OR:._:T~N::::O:.:_. ~~,Q::~.:'.:,\:~ . :'. t~) 
RAYS"'...ACK ANTENNA 

1-AOOEL NO. 

· Parabolic Reflector Panela 

Outer-row Panels 

Several outer-rov :panels have been 'bonded to date. 
Measu.re.:men ts of pru:i. el s ur.f a.ce con tours in.di ca u :maxi d 

mum deviations on the order of .100·1nc.hes at the 
large end of tha panels~ Constraints imposed on· the 
panel in the 1:neaau:ring :f'ixtu.ra had resu.l ~d 1n the 
lover :preliminary deviations reported in the :previous 
bi-:mon.tr.J.y report. Aa a reau.lt, production of a.dditicnal 
outer-rev panel.a has been delayed vhile a thorough 
a:ppraisal of the tool and bonding ted::u:uque is being 
made. This should not have any ad.verse s.ttect on the 
schedule since the inner-rev panels pace the :program. 

A joint e.f:fort by r-epreaentati vea trom .Engi~ring, 
~m.dacturln.gJI· ~ity Control, Wl.d Tooling has been 
ilrl tia:t;ed to resolve this p:robl.em. An evaluation of 
a.11 the factors involved ill the production of th~ae 
panels is being n.ad.e to establish the eigniticant 
contributions to the obs~rved deviations. 

At :present it appears that ~reture gradients across 
the thickness of the ps.uel. a.re ::responsible tor the 
majority of the dist-Ort.ion. Concentrated et'fort· will 
continue to be devoted on the ~roblem until quality 
production panels ca.:n be ach.1eved. 

No signiticant refinement in either inner-row :panel 
lreJ::J.utactu.rin.g tecl:u:l.ique or lrileasu..-ing t.eclmique he.a 
been made during this reporting :period, HO"\,l'E'IV1,n·, 
E:ngineerl.ng has maintained con-tinual surveillance on 
the inner panel production to hel'P 1.nsure quality 
panels. 

Reflector Ea.ck-up Structure 

During this re:porting period the install.ation of ring• 
to-panel 'fittings '\ia& completed •. Measurements o:r the 
rl.llg joint locations a.:tte:r th.is ~rat.ion sh~ only 
slight ~es from their previous poaition. ~ion 
rod load.a sl:l.awed. a signitic&nt cll.e.nge v:hich va.s attributed 
to veld' shri.nkage ot the· upper ~ caps and to environ• 
m1m:tal changes. All tenaion rod.a ven read.Justed to 
their previous load levels -prior to the ;pertor.mance of 


