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Dear Grote: 

I remember with pleasure your visit of several years ago, and we have 
indeed a working device (at last) which produces 10 simulaneous beams by 
use of broad operating bandwidth. In brief review, this device takes ad­
vantage of the fact that the fringe spa~ing of an interferometer with, say, 
a 10% bandwidth changes by lOOAi across the pass band. Only the fringe 
maximum correspondin to a zero time delay will occur simultaneously across 
the panband; others will be more or less displaced. Since the signal from 
tile entire passband is detected, one records the sum of fringe patterns 
corresponding to each part of the passband. Only the ze~time-delay fringe 
will have full amplitude, the adjacent ones be washed out increasingly as the 
time delay increases. In fact, there will be"..il4f- fringes grouped about the 
zeroth order fringe having amplitude greate~than half the central fringe, 
others dropping rapidly in amplitude. .' / _ ... C'"'7\ 
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For example, our interferometer il spaced 1500" with a bandwidth of 
10 Mc/s. This means that theri are 25 fringes from half-power point to half­
power point. Each fringe is "r500 radian apart; thus our rlbeamwidth" from 

10this effect is 25 radian ::!:::- .
 

1500
 
Multi-beaming is very simple, by using N detectors each of which is 

preceeded by a different transmission-line delay. The detailed layout of 
our device is illustrated in the accompanying diagram. Figure 1 shows the 
geometry: we rest5'ct out attentio to the meridian by using E-W linear 
arrays producing 1.2 fan beams. These arrays have very broad beam width in 
the N-S sense - about ~Oo. When they are operated as an interferometer, 
however, the significant fringes are contained in a N-S beam of 10 

, as 
calculated above. 

Figure 2 schematically shows the electronic set-up. All amplification 
occurs before the si als are combined in N detectors producing N different 
directions of the zero-time-delay fringe. In our case N=lO, but it could 
very easily be 100 or 1000, since the detectors are quite simple. This is 
the jor advantage of the instrument - great ease of multibeaming. A 
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d"f iculty of course is interference which can be partially circ vented 
by prop r choice of operatin~ f e uency. 

operation with data piling up fa ter than 
ava'lable in published form" 'm enc10sin 
orne tim a 0t top-ether with a copy 0 one that 

you other material as 1 becomes 
I 11 be glad to answer them by mail, 

After 1 S ptember t I will be at the University of Texas (permanently) 
where I ill s·tart a rad'o stronomy program to continue this toJork. My 
address there is: imp y Dept. 0 Astronomy, Univ. of T xas, Austin, 
Tex 

How are your hektometric observations proc eding? 

Best wishes,

Je:. Douglas 
ND/jz 

Encl. 



m ESDAY, NO E BER 5, 1961 .•. so ERSET Hom (LOUIS XlV B 00 

S SSION 14: R dl Astra amy II Chair an: J. illIZI 

R dial I n Engtntlffl r. L bor tory. ayo d, 55. 

14.1: ABroa ·Band Intert romet r fa St dl s of DIscfe1 R SourCIS 

J. H. Doullas 

Yale University Observa 0 

rlew Haven, Conn. 

DA '1I ) D"'-­
Jrr 

OJ 

J----­

2)o 

lCJ
1460K aT 

To = If> ) 3 

q 

88 • 



1 t T 
E =-f X(I)1C(I ~)tlt-p r) III 
-0 T t 

P(:')- f ([ J2~/r d /21 
:c. 

tak ~ I b 
;:1 

-(I) 0 J3[ "'-'1­Ii' 

N EM RECORD- 196' • 19 



/­


