ROUGH DRAFT April 5, 1949

N, Nicolet
Institut Royal Meteorelogique
3 Avenue Circulaire Uccle
Bruxelles, Belgium,
Dear Monsieur Nicolet: _

In repard to the experiments upon the subject- of radio astronomy1
these may be divided inte two parts, the first relating to the sun
and the second relating tc the I‘.llkui.. This division may be ﬁde partly
on the basis of equipment and partly on the basis of the intensity
frequency relations, For solar work, it is highly desirable that the
radio seve collecter be mounted upon a polar axis so that the machine
may properly follow the sun from rising te setting: In goﬁcral, the solar
intensity is a direct functien of frequency and eonsequently these
studies are more readily performed at short wayp lengtha, The surfece
brightness of the sky in the region of the& an inverse functien
of frequency and congsequently the study may be more readily made at longer
wavelengths, In the regien from ene half to five meters the two sources
of radio waveg/:? comparable intensity and may be detected by equivalent
machines,

In this country, there are several mirrors 25 feet in diameter
and one 32 - in diameter now operating, Two 50 foet mirrors are under

construction, Nest of these machines will be used to make solar investigationse,

4131 of theme machines are large and heavy and require substantial Pubbinss

in engineering amd equi nM LA ¢
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Unless some equivalent is l.vai_._lablc for use by Irsac, it seems likely
that possible radie astronomy shngg. by this org jation should be
in a field of different activity than 1%1@ covered in this
country, Various MMM experimenters have made constant intemsity
contours of the raciio waves arriving from the Milkway at frequencies from
64 to 480 Mcs, These contours demonstrate that the phenomena is similar
NONDAIMMENN but the detalls are substantially different on these different
fraqueneioe;thul it may be concluded that we are viewing the galaxy in
different ma quite likely at different distances, , Other experimenters
have demonstrated that certain places in t.l';e sky seemed~bemshew radio
frequency wof high intensity and sessmplinesssof very small diameter,
ENIMNMIAOEY These studies are important in relation te astrophysics and
in a determination of the background radiec nciss levels likely to & A
encountered at a given receiving station, These background levels will be
different different wavelengths, u.\o- different antoma:a‘tdifferont
times of day and at dif,forent geasow the ar howmr the phencmena
is believed te be ofM nature and consequently it should be
pesaible to procl:lgt what no:ll_e background will be encoumtered under any
of the above conditions

if gufficient
data is available to make an accurate predicticn, )

The lecation/ of near the equator of the earth is very advantageous
for meking surveys of the galactic radic waves in that oigmimsmiyg all the
sky may be surveyed from a given location, It is thus suggested that an
sllaede- contribution could be made by W organization along these lines,
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From an astrophysical point of view, the most important parameter
desired 13 that of direction and the second most important is that
of intensity, In bther words, the first wish is to know accurately the
direction of 2’:‘3?2;“ galactic radio waves and the éecond is to know
their intensity, Thus some t;pe of cellector aystem must be devised which
can be steered from one place in the sky tc another, Furthermore the
resolution should be as large as possible so that one direction may be
accurately singled out from all others, These requirements are most
readily met in the microwave region where mirrors of reasonable size MM
gre readily moumted to pointfin any desired direction, Unfortunately,
St staadnes, the intensity of dimsse.galactic radie
waves is far below that M‘w the best electronic equipment in:l{'_ ’
adssxy region, The region from 1/2 meter to 5 meters has reasonably well
been covered as outlined abovo)thua further experiments should be made
in the long-wave regionithat is at frequencies below 30 Mcs,

Since the requirements for rewolving power are just as demaniizg in this
region it ia obvious that some type of collector other than a:::éiiléric
moveable mirror will Ml have to be devised, Furthermore HNVMER there will be
a lower 1imit to the frequenecy at which a suitable experiment may be

shielding
performed due to the absorption and MMMNMMMEMYE of the ilonosphere,
We are now on the down part of a sunspot cycle and consequently the critical
frequencies will be progresaively beeoming lewer, From this, it seems
that the next few years before the rise of the next cycle begins will be

a good time to perform galactic radio waves at as low a frequency as possible,
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Various considerations indicate that(a frequency of 10 Mc will be suitable

’

‘for these magsurements andﬁonly by . during the day for a few

days throughout the yoaf within the next few years,

In scamiing the sky, eaetﬁest motion may be securred by the rotation
of the earth, thus the collector need only be steered in & northsouth
direction, On any given day, the collector may be pointed at some given
declination and intensity MMMEMMEMMM versus tiﬁ;n??gggg;ion) may be measured,
Other days different declinations may be used and over a period of time
the entire sky may be covered, At true noen, it will be possible to make
a measurement of solar intensity in the same fashion as a transit telescope
is used,

One suitable type of collector will consist of a largef:z::fz} dif;blea.
Fumerous d%}polea (10 or 12) may be mounted co-linearly in an eastwest
direction, The resolved power in right accéssion of the collector will
HER depend upon the number of difpoles used in the eastwest direction,

The cellector will be composed of a large number (éo or 24) of these lines
MEMYBMMMM a1l placed parallel in a north-south direction, Resolving power
of the collector in declination will depend upon the mumber of lines used,
Theacceptance pattern of this collector will be vebtical when all elements

in each line 4g all lines are in phase, Each element in a given line will

at nete

at all times be malntained in EMMMEMM phase, The o&-& pattern

may be steered in a north-south direction by advancing or retarding the
AL, BLadtarl>

relative phase between euwfiédedemt lines, If } phase is altered by 59,
®
the axis“pattern will be swung in smopposite direction by 10 )thug.to

steer the patterm plus or minus 80. from the vertical requires that
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othp CLad
electronic means be provided to adjust the phase between swhfdedwrb 1ines
plua, or minus 40°, This steering may be best accomplished when there are
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
a few lines or when groups of iines are held in phase and th'_e various groups
phased one to another, 1In any case, such a collector while large will be
a relatively simple and cheap devise to construct, WNo extensive engineering
nor accurate machine work nor heavy equipment nor expensive parts are necessary,
It will be merely sufficient to find a flat piecs of ground of such size
and plant pherein a large number of poles, Estimates for an area for the
resolving power of@ vin @sclination and$o in right accesaion are as follows,
Assume 18 co-linear eleneni;a in each line ‘;AZI. lines at a frequency of 10 ﬁc.
This will require 456 poles each 30 fipet long &0 suppord the glm and

approximtelx 138 eg each 8 feet long to support the A

86/, small @nn be neede’g to ﬁp;z;rt the elements from the
large poles and approxigately 446 4wminbiebdeows will be needed for the
Franklin atubs and 542 anr the phasers, 21,600 feet of wire
will be needed for the elements, 2,400 feet for the Franklin stubs and
6,090 feet for the phasers making a total of 48,900 feet of wire or approxi-
mately 10 miles, This wire may be gf light gage such as 14 or 12 hard
copper or copen-'old steel, The@my be 3 cheap glass or
porcelgin receiving type, The poles may be anything which the surrounding
Sgges mkebavailable, The “% of the collectorf will be 900 feet

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

about 150 feet clear around all sides of the eollector, Since the
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elementa will be 25 feet above grouhd and the phasers approximately 5 feet g
above ground the above pole lengths are adequate for any usual soill conditions, ~
o ¥
The ground should be flat to within plus or mimus 3 feet g the above area,

. 0

An outlay as wibmihise above may sound very ambitious at first, ddidmme j-l»ouﬂa@z B
s’ ’ Az 2
‘Yame consideration willshow the major part of the work Jaecur/:lng the peoles, <
di%ng the holes and stringing the wire may be performed by quite unskilled Lr?
: ~
labor, The most skilled part will be involved in lining up the M’ g ) §Q
Once a aingle 1line haa been put into operation, the others will readily follow, !§ L
~

Mjustmnta between the 1lines may be readily made by means of the “% S’)

Omes. a o~

phasers, <ag» !ecured}ﬁample scale mounted between the poles will allow wy , ~
desired adjustment to be returned to wimmugmmbima, & &
As outlined above, it 1s believed that an installation of the type ' V)_‘

4

described would produce astronomical data of considerable importance and é)k

A=Yy

it seems likely that this large antenna would find many cther uses for
L -

research once the original services for which it was construeted

had been el W?’”Wl

It is believed that our organization will be in a position to act:lvgliﬁ

For 4
PJ?.@-C,‘/

¢ with Irsac upon the construction and operation of such ajg.dﬁﬁ:inod

&

% Ao, - -
adventure, 4ha estimate, we will supply hu*d ire

and electronic recei equipment along with portWr supplies im=ths

and plant the poleg-¢hd string the wire, We 1_supply the sor¥ices of the
ene or possib¥y two engineers to make the inatallatio W%' the desired

faahion'a’n‘d take the data for our galactic survey,
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inatallation is to remain at ¢ and may be used for other purposes

i

by other people, We hope th his matter will be given thorough consideration

,»/ :
by your organizatlen“and that some along the lines described above

m'g)-»‘!bﬁ::; out fer the mutual bensfit of both-our organisstions,

\‘—m




