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ROUGH DRAFT April 5, 1949 

If. Nicolet 
Institut Royal .eteorologique 
3 Anaue Circulaire Uccle 
Bruxelles, Belgiua. 

Dear Ionsieur licolet: 

Ia -..rd to the experiments upon the subject- of radio astronoayt 

j,hese -7 be divided into two parts, the first relating to the 8UIl 

and the second relating to the I1lt...T. This division -7 be _de p,rt17 

on the basis of equipaent and plrtly on the 1:&8i8 of the intensit7 

frequency relation8. For solar work, it is highly desirable that the 

radio _ve oollector be JIIOUJlted upon a polar axis 80 tbat the machine 

_y Proper17 follow the 8UJl fro. rising to 8etting. In general, the solar 

inten8ity i8 a direct tuDotion of frequenCy and con8equently these 

atuM.a aro ...... reacIil7 porro....a at abort ~=iithll. 'rho -1'0 
m -

brightness of the 8ky' in the region of the ny? 5 8 an iltverse function 

of frequency and consequent17 the 8tudy _y be IIIOre readily made at longer 

_ftlu;ths. In the regiea from ene balf to tive .te" the two sources 
are' 

ot radio _ve!l.~ comparable intensit7 and .y be detected by equivalent 

machines. 

In this cOUIltry, there are senral mirrers 25 teet in d1.a1Ileter 

and one 32 ~. i8 diaMter DOW, operating. Two 50 foot mirrors are under 

::a::~:.s:,:o::;C:O:':I.: ::::: ::~:11::~.t~
 
in engineering J....equ1JYIIfJn~~_ 
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Ul'lless some equiwlent is available for ulle bY' Irsac, it lIeell8 1ike17 

~that po..ible radio .etmDOII7 It 11 b7 ta:tt". lhould be
 

in a field of different activitY' than is· iug covered in thil
 

country. VariouB .... experisenterll have _de const&l'1t inteDB~t7
 

contours of the _dio _vel arriving froll the lil~y at frequencies froll 

6.4 to 480 Ics. 'rhese Contourll demonlltrate that the pheBo__ is similar 

.........,. but the details are subetantial17 differel'lt on these different 

frequencies'thul it -7 be concluded that we are viewing the galax,' in 
,~ 

different p' and quite 1ike17 at different distanoe.. Other experimenters 
.~ 

have dUlO1'l8trated that certain p1acell in the sky •••••• h si • radio 

frequency r~of high intenllit7 and • JI' "II 6f very _.11 diuaeter. 

........ Theile studies are isportarlt in relation to alltrophysics and 

in a detendnation of the background radio noise 1evell likely to ... 4. 
encouatered at a given receiving IItation. These background 1eve111 will be 

..L ~ ,.,.
 
different e£-different ave1engthll, ~ ditterent anteDD&s t at different
 

tiDel of de;, &ad .t.~.ferea; .''''''r-~).ho_rthe ph__
 

iII believed to be oj'~Dat~and cDsequeDt17 it Ihou1d be
 

possible to predi~t 
> 

what noile backgrouDd will be e12cowatered under aD1'
 .., . 

of the above oonditionll ....IIliWMII••__..........,... it sufficieat 

data is available to make an accurate prediction. 
J~(, 

The location; ot __ near the equator ot the earth ill verT advantageou8 

for _kiDg lIurveY'1I ot the galactic radio _vel in that d' FE all the 

II~ maY' be surveY'ed from a given location. It ill thus suggellted that an 

r I Etc contribution could be _de b7 .-.... organization along these 1inell. 

~ (JWt. 
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"roil an astrophysical point of view, the most important paraaeter 

desired is that of direction and the second most important is that 

of intensity. ~~.!t~ words, the first wish is to know accurate17 the 

direction of ~hese galactic radio waves and the second is to know 

their intensity. Thus some type of collector system DlUst be devised which 

can be steered from one place in the s~ to another. Furthe~re the 

resolution should be as 1arie as possible so that one direction _y be 

accurately singled out from all others. These requirements are most 

readily met in the nero_" region where mirrors of reasonable size _ 

ere readily JIIOUJIted to~po1n~n any desired directioJ!l. Unfortunate17, 

JiiJr & 7 7' tty*' i~~ intensity of " galactic radie 

we"". 10 f'ar below thatbWb7 tho be.t eleetronie equi_at 1D~ . 
~ 
.' region. The region from 1/2 meter to 5 meters has reasonab17 well
 

been coyered as outlined aboYe)tbus further experiments should be made
 

in the long-waye regioD;that is at frequencies below 30 MC8.
 

Since the requirements for re~lving power are just as demandi9g in this 
MM.d..~~a!_ 

region it is obvious that sOlle type of collector other than a ga sa --~K 

_nab1e mirror will • haye to be devised. Furthermore _: there will be 

a lower 1i.tt to the frequency at which a suitable experiment ..y be 
sh1e1d1Jag 

performed due to the absorption and of the ionosphere. 

We are DOW aD the dowupart of a 8U1l8pot cycle and consequent17 the critical 

frequencies will be progressiYe1y beeoming lower. Prom this, it see.. 

that the next ~ew years before the rise of the next cycle begins will be 

a good time to perform galactic radio waftS at as low a frequency as possible. 
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Various considerations indicate thatc a frequency- of 10 Ic will be suitable . ~ ~ 
. for these ..suremat. andiIonly bp ~-during the day for a few 

days throughout the year within the next few years. 

In sca4ng the sQ', ea~twest motion may be securred by the rotatioll 

of the earth, thus the collector need only be steered in a northsouth 

directioD. On any given day, the collector _y be ~inted at some give. 

declination and intensit7 'NI'PQDIMMI versus tim~ioD) may be measured. 

Other days different declinations may be used and over a period of time 

the entire sky -7 be covered. At true noon, it will be possible to make 

a measurement of solar intensity in the same ~shion as a transit telescope 

is used. 
~ <,

One suitable type of collector will consist of a large ...... of dilpOles. 

Numerous dilpoles (10 or 12) may be IIOUDted co-linearly in an.eastwest 

direction. The resolved power in right accession of the collector will 

... depend upon the number of di1poles used in the eastwest direction. 

The collector will be composed of a large number (20 or 24) of these lines 

~ all placed parallel in a north-south direction. Resolving power 

of the collector in declination will depend upon the number of lines used. 

Theacceptance pattern of this collector will be ve*tical when all elements 
~ ~ . 

in each line .. all lines are in phase. Each element in a. given line will 

at all times be maintained in __ phase. The ~ttern 
may be steered in a north-south direction by ad~ncing ~r retarding the 

~e,,~ 
relative phase between ..'f" 'lines. If i phase is altered by 50,

'J ~ . r • 
the ans1'j;.ttern will be swung in 8'?Iopposite direction by 10 ) thU\'5' to
 

steer the p1tten plus or minus 80· from the vertical requires that
 



~'1<I" 
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electronic means be provided to adjust the phase between ""le,bals lines
 

plust or minus 40°. This steering may be best accomplished when there are
 
~ .b.c~ 

a large number of lines in the~~under these circumstances
 

the pattern will not tend to break up as rapidly as when there are only
 
J 

a tel' lines or when groups ot lines are held in phase and the various groupe
) . 

phased one to another. In any case, such a collector while large will be 

a ,relatively simple and cheap devise to construct. 80 extensive engineering 

nor accurate machine work nor heavy equipment nor expensive pLrts are necessary. 

It will be merely sufficient to find a flat piece of ground of such size 

and plant ,..ret. a large DUmber ot poles. Istiaates for an area tor the 

resolving power ot~in leclinatioD and1!P in right accession are a8 tollows. 

Assume 18 co-linear elemenjs in each line 1itl24 lines at a frequency ot 10 Me. 

This will require 456 poles each .30 -'fet long .0 suppor~:bhe le~nt8, and 
. ~ 

appronat::ur:::oach 8 r••t long to support tho _". 

864 .all ~willb. n••~ tho .lemonts froc tho
 

largo pol•• and appron~.ba_t""will be need.d for tho
 

Franklin stubs and 542 i tor the pba.erl. 21,600 teet ot wire
 
.
 

will be needed tor the elements, 2,400 teet tor the Franklin stubs and
 

6,090 teet tor the phasers making a total ot 48,900 feet of wire or approxi­


mately 10 miles. This wire may be~e such asa.,14 or 12 hard
 

copper or Copl'-weld steel. The~may be II cheap glass or
 

porcel!"in receiving type. The poles .y be any~hing which the surrounding


!u:f....l<'l!Iavailabl•• Th......... of tho cOll.ctorl will be 900 feet 

by 1150 teet and the area of the land cleared 1200 by 1500 teet giving 

about 150 teet clear around all sides ot the collector. Since the 
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elements will be 25 teet above grouDd and the phasers approxi_tely 5 teet ~ 
above ground the above pole lengths are adequate tor any usual soil conditions, ..... 

The ground should be flat to within plU8 or mnus J teet ;rthe above area. )' 
~ 0(1 

An outlay a8 • Ii I above .y sound very ambitious at first. ' Ir ;+~ t~ 
~ ~ ~.le- ~ 
...., coneideration willshow the _jor pa~the work~securfiDg the poles, ~ 

di"1Dg the holes and 8t~nging the wire._y be performed by qUi~k1lli~ ,; ~'" 

labor. Th.....t .kill.d part will be involved in 11D111g up tho ~ ~,r 
Once a single line has been put. into operation, the others will readily follow. i1 1..( 

it.' s7 AJustment8 between the lines may be readily mde by mean8 ot the 1i ~~, 

pha••r •• ~.cur.d?ampl••cal. _ad b.t....n tho pol•• will all•• ~~ ~ 
desired adju8tment to be returned to••' 3' . t7 e. ~ 

. ~ V)
A8 outlined above, it is believed that an installation ot the type ~ 

<ti­
de8cribed would produce astronomical data ot considerable importance and ~ ~ 

~-..it 8eeu likely that this large antenna would find many ether use8 tor 
.A~~ 
~researchonce the original services tor which it wa8 constructed lJ 
had been .~, 

It is believed that our organisation will be in a podtioD to acti~'"~ 
,J>­

;,1-'~ 

e with Irsac upon the construction and operation ot auch a ~bined 
~~ - ",p"-/ 

adventure. estimate, we will I'J1ipply i ... ]? , ( Bd *ire 

and electro~c equipment along with port~r supplie~.fa lIb. 

Ie piece ot land near civ1li­

to layout the poles 

.u~~e.. .r tho 

in the desired 
<, 

~ pliJshal 

e a survey, 

engineers to make the installatio 

fa8hionand take the data tor our galactic aurv87. 
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An initial estimate indicates that approximately 6 montha 8houlJL~~'-r;quired 

struct the 

c and may be used tor other purposes

and make the galactic 
. 

to remain at 

installatien and another year will b·~,na 

i8 done, the 
~ 

ibstallation is 

by other people. We hope ~. his matter will be given thorough consideration 
... ....-- an 

by your organi~~'and that 80me along the lines described above 
.--" 

~~ out ter the IlUtual benetit ot bot ur.~rgani••tioIl8 • 

...
 


