October 18th, 1947

2 !ms.l,e.
Nr, K, G. Jansky
P.0. Box 107
Red Bank, New Jersey .
Dear ¥r, Jansky: =
A great desl has transpired sinee I last saw

you in May. The Central Radio Propagation Laboratory of the Natiomal =
Bureau of Standards has embarked on a substantial investigation of 4

! Muhrnﬁoumnﬂlhnbunfm'hwah

to mln this program,

The Public Relations Office of NBS has mmmumu- AR
-technical article on cosmic static for the popular ifdc e
press. Two copies of the text are enclosed with this letter, ' It
‘will probably be placed in "Tel-Tech" or 'Iganniu' Any comments

o alterations will be appreciated, To help illustrate this article,
I/would like to secure a picture of your antenna as shown on page 119

0] mmmna.‘math.unhmurym To be

itable for reproducing purposes, it should be a sharp high-contrast -
2t with a glossy finish, m-m-muu.waxnm«
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COSMIC RADIO INVESTIGATIONS
wm.':;:n"n:-nl-u

With the use of higher frequemncies: in commmicstion snd reder equip-
mont, both solar and commic redio moise have come to be recognised as
increasingly importent. Recent advences in design of ultra-high frequency
receivers, vhich grestly reduce imternal set nmoise, indicate thet the
limiting factors in the use of the equipment will be those arising from
-u-un--s.

Atmospheric static ceases to be a major problem sbove sbout 15 mega-
oyeles, but 1t 1s at this level that comic moise Deccmes nobicesble.
Unlike stetic of terrestrisl origin, cosmic noise exists eudidly as a
lov steady hiss. In the case of TM equijment, the P sigael iteelf tends
to supress this noise withip a certain rangs of the tremsmitting statiom.
However, as distemce from the etation increases, the ratic: between the
strengths of the competing signals changes in the favor of commic noise
until it completely drowns out the MM signal. umu--—-.-u
noise may cmuse low comtrast, picture jumpiness, and emow to appear. The
main center for the gemerstiom of coemic noise is the comstellation Seght-
tarius in the Milky Wey. Because of thie, there is a slow change in noise
intensity as the position of the earth changes relative to the comstellation.

About fifty years ago it was recognized thet radio, hest, visible,
ultraviclet, snd x-rey radistions are all different menifistetions of the
same electromsgnetic phemcmenon. An immediate result of this kmowledge vas
the suggestion that radio waves should be srriving frem the sky alomg with
visible light waves. However, since the sciemce of redio commmication
vas then in its infemcy, quite some time was to elapse before suitable

oquipment for the detection of celestial radic waves was developed.



Discovery
In 1932 st the Bell Telophone Leboratories, Holmdel, X. J., E. 6.

Junsky wes studying the sstwuthal divestion of arrivel of timderstorm
atmospherics on an eutometic intemsity recording mystem by means of &
rotating direcSicnal amtema tvned to & frequemcy of 20.5 megacyoles.

Vhen 50 ohher disturbances’ vere Jressnt it was cbesrved $het mmall resid-
uale appeered cn the autematic recorder, These vere traced dows snd
ultimstely found to be arriving from a variety of directicms vhich spprexi-
mated the plane of the Nilky Way. The celestisl crigin of thess redic
vaves vas demonstrated by the fact that the sowrce always remaised in

the sams ylace with reference to the sters irvespective of the motien of

vas received is shown in Figure 1. It is highly directive in the horisontel
plane and rotates on a vertical axis in synchronization with the recorder.
Thus the recordings give the direction of signal reception ms vell as their
intensity. However, little information is obtaimed regarding the vertical
‘.“-—hm
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from space. There remained the immediste problem of determining accuretely
--a-mu-.-uu-m-*dun
may be plotted just as a visible ster mep is drawm. k"!ﬂ.l‘
resoluticn of celestial detail is desirebls.

Investigation st Wheaton

From coneiderations of physicel optics snd theoretical plysics, the
suthor decided that, to cbtain greater resolution, further experimete should
be performed at the highest possible frequemcies. This decision was based
upon two limee of reascning. m.ﬁmllqdnﬂluu
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proporticoal to its dismeter in wavelengths of the reflécted radistion, end
for sny given mirror size the muber of vavelsngths in the dimmeter is
divectly jwoportional to the frequemcy of the redistiom. wh
-uudmmumhﬂu“-*:,
rediation, the resolving power vill be grester for higher frequencies.
Second, if it is sssumed thet the imtensity-frequemcy velstion of commic
static follows Flanck's black body redistion law, the intensity of the
redistion st redic frequencies should be proporticusl 40 the sguare of the
frequency. Thus it appesred thut by working st very high frequencies a
largs amoutit of energy would be collected to operste the receiver end that
-mmcmmmmmu
more than ccumterbalsnced by a corresponding incresse in imbensity.

On the dasis of thess jreliminary comsiderstions, the apperatus shown
in Piguee 2 was Gonstrusted on the writer's property st Wheston, Illineis.
It 18 & reifo-type meridien transtt, in vhieh the Migh-frequemay enersy
from opace 1o collected by s mirrer and absorbed by a drum which tekss the
place of & photographic plate in the opticsd Selesoops. Within the drum is
an sntemng with a tramemission lime o the receiver or high-frequency smpli-
m‘h"nuuucﬁo-—. The mirror has & dissbber of 31.5
foot @i & fooal length of 20 fest. It is comstrusted 06 galvanized irem
w-.*mwummmmm
plates snd machine bolts. The circular track has & steel rim sad rwas upen
double-flangsd crams vhools mowunted on four conerete plers. A loeking
mochanis ot oach viool prevents the mirvor frem turning in the wind. A
turning mechanisn between the two piere st loft allows the mirror to be
twmed by Weans of & crenk to any declimetion frem +90° to -32°, Mothen
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Initial tests with this equipment st 3300 megacycles produced no
vesults, Snd later tests st 910 me proved equally dissppotuting, but
£1nally st 160 mogacyeles positive results vers cbtained sbout mine years
age. mwm'uﬁ———u.ﬁnmdﬁ-
sy vas begum.

hm*t-ﬂ-mum
simple. mwunm-—mmuhqu
Mumwaﬁmm a-.n-l-—luhu
“u-mmmwuwuﬁm
of FPigare 3. -lommnm-mn—nn-ob.
m-—ua—.u”-mm, muumu
piot the coastent-inbensity comtours shows in Pigmre 5.. (Here the indicated
coordinates are in declimation and righ ascension for the two hemispheres
of the siy.) Intemsity is in terms of watts per squave cemtimeter,
circular degree, megacycle band.

Interprotation -

ﬁﬂhhml-h-‘wmtb
m-ﬁhchmnuwusmdm
m&nmapmmm—ﬂ. The rajor
“ﬁﬂmnﬁm ‘.“-hﬁ—
—rn‘l-u-u-'uam-uv. The broad maxisms
in the viliter Milky Way extends from Cants Najor up towsrd Oricn. The
mintmm i in Persfie.

If & simple aswmption is mads that the intensity of the disturbance
unﬂlbb.ﬂnmwhd-ﬂuhdoe
umnm‘u.m-ﬂmcnmnumw
near us. Mvuumcwmhw Now 1f we
mmummu“mmcuqum



the cetiter of the spiral 1t will be choerved thet & largs smbunt of material
15 to the Fight as in the direction of Sagitterius in Figwe 6. This largs
mase obscures vhatever detail-is present to the right of cemter. Looking up
ve moy s0¢ down two spirel swrws which are oquivalent to the mexima in Cygmus
end Castiopeia of Pigme 6. The minimum of Perseus is off %o the lef't vhere
very 11%h16 material exists in Figwe 7) and the Dlunt maximes frem Cenis
Major to Grien is equivalent (to looking st en wm hrostéiss s vould be
e cass Jocking down from our Joft hund posttion in Figwe T
m.ﬁmmummnm. To
learn move, still grester detail end higher resolving pover is necessery.
A survey recently made with this appervetus at 480 me gave tiwes times the
resolving power of Figure 6. Although these data have not yet been smalyzed,
examination of treces showe the ssme gemerel picture with some differemces
of dstedl.

P o

Say; Thillips, end Pavecns in Englend heve recently made & survey at
64 megacyéles, in vhich the gemeral festures of Figure 5 were verified, even
though the resolving pover ves inedequate to bring out new detell. The
0 9.5 megaaycles by Friis and Feldmem in this comtyy. Comsic stetic has been
encountered by & mmber of redar investigatcrs both here snd in England. The
disturbence meniffste 1teslf as o lintting rangs cendition to early verning
radare in the freggsndy bemd 40 to 110 megaeyeles.

The Future

In the field of commic moise, the two chief jweblame %0 be solved are

the determination of the intemsity versus-frequemcy fumetiom of the rddisticn
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and & move acourate swyey of imtensity versus position at & variety of
froquencies. Both of these jroblems wre being attadhed ot the redic propage-
t4on Jsboratory of the Netionsl Buresu of Standards st Sperling, Virginie.
To investigste the first, a series of measuremsnts e being mmde over the
froquency renge from 25 to 11D megacycles by mesns of a sbabtery of Righly
sensitive, specially desigied receivers, cach tumed to & particular frequency.
A siuple dipole, without reflector, ome quarter wave length sbove ground, is
used because it has & very broad acceptamce pettern and will integrate the
cosmic redio vaves from a large regiom of the ely. Similer mwothed curves
are thus cbtained at several frequencies snd the results are essily ccmpavable
on an intensity basis. Details of these fimdings will appesr in & Dureeu
publicstion sometime in the mext coverml momths. The secand problem requires
the highest poesible resolving pover, vhich may de obtained with epparatue
siiniler to that used at Wheeton either by going to higher frequwimeies or by
using larger collectors. It is expected that both lines of attacls will be employd
st the Buresu, where equijment to operste st 1400 megacycles ls nov under
construction. uwcuwm-&m&-a
its yrojgrem of predicting best frequencies for radio cammmication between
-upﬂ-ﬂ“““n“m&m
mc-l—uu-“n.
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