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The wavelengths at which systematic investigations of solar noise
have been carried out are indicated, The names of investigators and
the numbers of appropriate references in the bitliography are given,
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INTRODUCTION

This report consists of an annotated list of references pertalning
wholly or in part to that phase of radio astronomy which deals with
radio~-frequency radiations from extraterrestrial sources., The releted
flelds of radio studies of meteors and auroras have been excluded, the
geophysical nspects of their techniques and present aims suggesting the
desirsbility of seprrnte bibliographies.

For convenience the present bibliography has been subdivided into the
following six sections:

1. Observstions of ghlhctic noise

2. Observetions of solar nolse

3. Theory of the emission of radio waves by the gnlaxy
4., Theory of the emission of radio waves by the sun

5. Theory and deseription of instruments

6. Reviews.

The orticles in ench section are arrsnged sccording to year of publi-
cntion; within ench year they are placed nlphmbetically by author, or
by title if no suthor is given. The number mssigned ench reference
designates the section to which it belongs ne well ns 1ts location
within thnt sectlon. An nuthor index of the entire bidllography is
given on the finml pnges.

It 1s fully recognized thrt few nrticles in the field of radio
rstronnmy fall exclusively in any single category listed above. Almost
nrll reports of observationnl dnrta, for examvle, contain information
regnrding the instruments with which those data were obtnined. Reports
of observations of galactic noise frequently suggest theoreticnl inter—
pretations, and mention attempts, successful or unsuccessful, to detect
solar noise at the same frequencies and with the ssme equirment. The
more lengthy reports of new advances in any brench of readio astronomy
generelly review, at lesst in port, past work in this field. The classi-
fication of articles in six groups is consequently somewhat arbitrary and
serves primarily as an indication of the mijor emphnsis in subject matter,
In order not to exclude articles of potential significnnce, rnther wide
latitude in the interpretation of subject matter has in a few instances
been assumed, and the grouping must to some extent be considered provi-
sional. TFor exnmple, reports of noise received during fade-outs of short-
weve radla communication have been listed in Section 2 although the direct
solar origin of the nolse has not necessarily been established.

At the end of each group, mention is msde of mrticles containing
information pertinent to that group but listed elsewhere in the bibli-
ography.
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The interpretontion of the form followed 4n the statement of refer-
ences will for the most part ve evident without explanation. Abddrevia-
tions are used ns follows for the titles of certein periodicals:

Ap.J. Astrophysical Journnl

J.I.B.E. Journnl of the Institute of Electricnl Englneers
M.N. Monthly Notices of the Royal Astronomical Society
Phil. Mag. The London, Edinburgh and Dublin Philosphical

Mangazine and Journal of Science

Proc, I.R.E. Proceedings of the Institute of Radio Engineers
Proc. Roy., Soc., A Proceedings of the Royal Society, Series A
Terr. Mag. Terrestrinl Mrgnetiam and Atmospheric Electricity.

A1l references hnve been checked for accurncy ngainst the originnl papers,
with the excevtion of a few which were known only through secondary sources.
The latter are designnted by nsterisks nnd thelr sources are indicated in
foot~notes. Deviations from the form of statement adopted elsewhere in the
bibliography have been necessary in a few of these cases. In keeping with
accepted bibliographical procedure, square brackets have been used to
designate information supplied by the bibliographer.

Brie. abstracts or annctations are given whenever possible except
for references in Section 6, Abstracts prepared by the present writer,
Martha E. Stohr, directly from the original articles are signed (MES).
Section 5 is principrlly the work of Mr, Bob M. Fannin who has assumed
the responsibllity for the selection of articles included therein and,
where necessary, for the preparstion of the abstracts signed (BMF). Ab=-
stracts prepered by quotetion, condensation, or adaptation from previously
published abstracts are designated by a letter in parentheses, according
to the following scheme:

(4) from author'!s abstract or sunmary

(B) from Blectricnl Engineering Abstracts (Section B of
Science Abstrncts)

(P) from Physics Abstrncts (Section A of Science Abstracts)

(W) from Wireless Engineer.

For n fow sbstracts, dunl sources ere indicnted.

Considernble effort hns been expended to manke the bibliography as
complete as possidle. It is recognized, however, that some pertinent
articles mey have been overlooked, especially since certain foreign period-
icals published during World Wer II are not generally avallable in this
country. 4s e convenience to the user of the bidliography, numerous blank
sprces are provided in which additional references meoy be inserted, Since
1t 18 intended to keep the bidliography up-to-date and to 1ssue revisions
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from time to time, the writer would be most grateful for informntion
concerning omissions or new papers dealing with any phese of radio
astronomy, and would be much pleased to recelve reprints 1f avallable.

Many thanks are extended to the various lidrarinns, nt Cornell
University ~nd elsewhere, who have nssisted in trancking down some of
the more elusive articles, nnd to cert~in colleagues and friends who
have brought new articles to the writer's attention or have facilitated
the work in other wnys.
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1, OBSERVATIONS OF GALACTIC NOISE

Jansky, Karl G, ™Directional Studles of Atmospherice at High

Frequencies," Proc. I.R.B., 20, 1920-1932 (1932).

A system for recording the direction of arrival and
intensity of static on short waves 1s described. In addi-
tion to static originnting from thunderstorms, o steady
hiss type stntic of unknown origin has been recorded. The
direction of arrival of the lntter varies throughout the

dny, going almost completely around the compass in 24 houfss
A

Jansky, Knrl G. "Electriczl Disturbances Apparently of Extra-

terrestrinl Origin," Proc., I.R.E., 21, 13871398 (1933).

For n period of over n year, directional records hnve
been tnlzen of the short-wave electromngnetic radistion of
unknown origin reported by the author in 1932, The evidence
indicntes thnt the direction of arrival of this rediation is
fixed in spnce. The coordinntes of the source sppear to be
right ascension 18 hours nnd geclination -10 degrees, the
possible errors lying within -7,5 degrees and =30 degrees
respectively. (MES)

Jansky, Knrl G. "Electricnl Phenomensn thet Apparently are of

%nter;tellar Origin," Popular Astronomy, 41, 548-555
1933).

The short-wnve static of unknown origin which was
detected by the author in 1931 nrigves from & direction
fixed in spnce at right ascension 18" and declinntion -20°.
These coordinntes may be in error by as much as £30% ond
£30° respectively. (MES)

Joneky, Karl G. "A Note on the Source of Interstellrr Inter-

ference," Proc. I.R.E., 23, 1158-1163 (1%35).

Further consideration of the data obtained during
observntions on interstellar interference hns shown that
these radintions are received any time the antennn system
is directed townrds some pnrt of the Milky VYay system, the
grentest regponse being obtained when' the antennn points
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1937 1-5
1940 1-6
942 1-7

1.

2.

OBSFRVATIONS OF GALACTIC NOISE (continued)

towards the center of the gystem. This fnct lends to the
conclusion that the source of these radi~tions 1s located
in the stnrs themselves or in the interstellar mntter dils-
tributed throughout the Milky Wny. Becouse of the similnr-
ity in the sound produced in the receiver hendset, 1t is
suggested thnt these radiations might be due to the ther-
mal ngitntion of charged particles. (A)

Jongky, Karl. G. "™dinimum Noise Levels Obtained on Short-Wave

Radio Receiving Systems," Proc. I.R,E., 25, 15171530 (1937).

The theoretical minimum noise level of receivers is
discus~ed end compared with the limit actually measured.
It 1s pointed out that, on the shorter wavelengths and
in the absence of man~-made interference, the usable slgnal
strength is genersally limited by noise of interstellar
origin. The powers obtalned from this nolse with various
antennes and for different times of the day are given. Data
are nlso given on the Intensity and extent of man-made inter~
ference which is the limiting noise during most of the dey-
light hours. (a)

‘Reber, Grote. "Cosmic Static," Ap.J., 91, 621-624 (1940).

Preliminary measurements of radintion from the Milky
Wny nt 162 megncycles hnve been mnde. A varintion of inten-
sity with gnlnctic longitude h~s been observed. Attempts
to detect radiation at 3300 megneycles and 900 megncycles
hnve been unsuccessful. (MES)

Franz, Hurt. "Messung der Empfrngerempfindlichkeit bei Kurzen

Blektrischen YWellen," Xochfreguenztechnlk und Elektro-
akustik, 59, 143-144 (1942).

The temperature corresponding to the radiation resist-
rnce of nn antennn snd the limit of sensitivity ~re discussed.
Directlonn] observntions of nolse from the celestinl sphere at
A =210 m, nre briefly described, (MES)
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1. OBSERVATIONS OF GALACTIC NOISE (continued)

1943 1-8 *Forteschritte der Hochfreguenztechnik [ Leipzig. Akedealsche
Verlageges], 2, 685 (1943).

Report of measurements by K. Frénz at A\ = 10 n.

o T i ST WY e s
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1944 1-9 Reber, Grote. M"Cosmic Static," Ap.J., 100y 279-287 (194d4].

A survey of cosnic static at a frequency of 160 mega~-
oycles per second shows the center of this disturbence to
be in the constellation of Saglttarius. Minor maxime appeer
in Cygnus, Casslopeia, Canis Major and Puppis. The lowest
nininum is in Perseus. Radimtion of measurable intensity
18 found coming from the sun. (&)

; . 1946 1-10 Hey, J. S. Prrsons, S. J., and Phillipe, J. W. "Fluctuations in
; cosn1§ Radiation &t Radio-Frequencies,” Nanture, 158, 234
: (1946) .,

Short-period irregular fluctuaticns of cosmic noise
at 5 meters wavelength have been observed from & source
located in Cygnus and subtending an angle not exceeding
2%, The character of the variations suggests that they
originate fron a small number of discrete sources,(MES)

1-11 Hey, J. S., Phillips, J. W., and Parsons, S. J. "Cosnmic Radiations
at 5 Metres Wave-Length," Nature, 157, 296-297 (1946).

Cosmic nolse at 64 Mc./s. has been observed and con—
tour lines showing its distribution on the celestial sphere
between declinations -30° and +60° have been drawn, The
nain source lles in the Scorplo-~Sagittarius region cloge
to the galactic center, with an intensity of 13,2 x 10~21
watts/square metor/cycle/second/sterndirn. A secondar
nexinum lies in Cygnus. (MBS

* Reference and annotation from 6-9.
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1. ORSERVATIONS OF GALACTIC NOISE (continued)
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1~12 Moxon, L. A. "Variation of Cosmic Radiation with Frequency,"
Nature, 158, 758-759 (1946),

P
)

The results of measuremente of cosmic radiation at
Lo, 90, and 200 Mc./s. are reported. In each case the
increase of noise level between high galactic letitude
and the gnlactic plane is plotted as a function of gerlactic
longitude. The resulting curves for the three frequencies
are generally consistent with each other and with p similer
curve drawn to represent the observations of Hey, Phillips
s nnd Pnreons at 64 Mc./s. Expressed in terms of an equiva~
lent temperature the cosmic noise is found to be proportionnl,
along the galretic equator, to the inverse 2.7 th., power of
the frequency, and in the direction of minimum noise to the

g
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inverse 2.1 st. power. Possible sources of error and possi-
ble explanntions for the difference in frequency law are
= discussed, (MES)
*
§ 1-13 Sander, K. ¥, "Memsurement of Galactic Noise at &0 Mc/s," J.I.E.E

I1IA, 93, 1487-1489 (1946),

et

Measurements have been made of the extraterrestrial noise
picked up by an aerial on different bveerings at different timee
of the day. This noise is expressed quantitatively by the
equivalent temperature of the rerial radiation resistence.
Temperatures between 1800 and 10000 °K have been observed.

(A)

%

1948 1-14 Bolton, J, G. M"Discrete Sources of Gnlactic Radio Frequemy
Nolee," Nature, 162, 141~142 (1948).

S51x new discrete sources of galactic noise on 100
Mc./s. have been found. Pertinent data concerning these
and the previously recognized source of varisble noise in
Cygnus cre tabulated. Present evidence suggests that the
observed intenslty and distribution of gnlectic noise re~
sult from three factors: (1) a 'base-level' due to free-
free transitions as proposed by Henyey and Keenan; (2) an
nggregnte of emissions from individunl stars in reglons of
high star-density: (3) & contribution from individual die-
crete sources. Suggestions as to the possible nature of
the discrete sources are mnde, (MBS)
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1. OBSERVATIONS OF GALACTIC NOISE (continued)

1~15 Bolton, J. G., and Stanley, G. J. "Observations on the Variable
Source of Cosmic Redlo Frequency Radintion in the Constelle~
tion of Cygnus," Australian Journal of Sclentific Research
Ay 1, 58-69 (1948).

An sccount is given of investigations on e strong vari-
nble source of rndio-frequency energy in the conatellation
of Cygnus, including a determination of the slze and celes-~
tinl coordinntes of the source and & study of the variations
over a frequency range from 60 to 200 lic./s. The frequency
spectra are compared with those of galactic ~nd solar redlie-
tion., The position of the source is found to be in a reglon
of relatively low stellar deasity and not coinclding with en
outstanding stellar object, A discussion of limits of dis-
tonce and possible nature of the source is given. (a)

1-14 Bolton, J. G., and Stanley, G. J., "Variable Source of Badiov
Frequency Radiation in the Constellntion of Cygnus,"
Nature, 161, 312-313 (1948).

A Interference methods have veen used for observing,
8 nmainly on 100 Me./s. but alsn occasionally on 60, 85,
and 200 Me./s., the variable source of radio-{requency
radiation in gygnus. The loc=tion gf the source is R.A.
19" 58T 478 T10%, Dec. +41° 41! 39!, and its angular
width 1s less than 8', The radiation consists of two
comronents having different frequency derendence; one
component 1s constant snd the other shows considernble
varintion over short and long periods, the perlodicity
of the verintions decremsing with diminishing frequency.
The phenomenon may perhaps be explained by o mechanism
similar to that proposed by Mnrtyn to account for en-
hanced s»lar redintion on meter wavelengths., (MES)

1-17 Herbstreit, Jack W., and Johler, Joseph R. "Frequency Varintion
of the Intensity of Cosmic Radio Noise," Nature, 161, 515~
516 (1948). o

The intensity of cosmic radio noise has been measured
at 25 Mo, and 110 Mc. by merns of dipole rntennas having
similar directional characteristice. After the effects of
ground and lonospheric abgorption are nminimized and allow-
ance is nnde for the relative abaorving arens of the two
antennas, the incident noise, both g?ximum and minimwy, 1is
found to be proportional to fy. The records also
indicrte the occurrence of aeveral ghort-time bursts of
very strong nolse radintion which occurred at times when
sudden ionoapheric disturbances were reported, (MBS)

P
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1. OBSERVATIONS OF GALACTIC NOISE (continued)

1-18 Hey, J. S., Parsons, S. J., and Phillips, J. W, MAn Investigation
of Gelactic Radiation in the Radio Spectrum," Proc, Roy, Soc.
A, 192, 425-Ub5 (1948).

At OB £ s v i
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An investigation of the distribution of the sources of
galactic radiation at 64 Mc./s. is described. Methods are
discussed for mensuring the characteristics of the receiving
nerinl and estimnting the magnitude of the received gnlrctic
powver by reference to the noise from & saturated diode.
Possible sources of error are considered; an accuracy better
than 1.2 db, (30%) is expected for the regions of highest
radintion intensity., Comparison of the derived distributions
of galactic radiation with cther astronomical date does not
clearly favor any one theory. Nelther a eimple theory in
terms of a distributed source in interstellar gas nor one
in terms of discrete centers of radiation analogous to sunspots
appears adequate to account for the observed phenomenn. It 1s

. suggested that sources of both types contribute to the observed
radiation and that, in generanl, they must be very distent eand
associated with the main body of the gelaxy. (W)

S A S i P I AR R

1-19 Reber, Grote. "Cosmic Static," Proc. I.R.E., 36, 1215-1218 (1948),

A brief description of the apparatus is given. The
results of m survey of the gnlaxy made at & frequency of
LBO Mc. are compered to & previous survey made at 160 Mc.
The principnl new findings nre a projection from Saglttarius
in the direction of the north grnlactic pole; & supplementary
smnll rise in Aquila; and o splitting of the maxima in Cygnus
and Orion each into two pnrts. (a)

1-20 Ryle, M., ~nd Smith, F. G. "A New Intense Source of Radio-Frequency
Rndiation in the Constellation of Cassiopela," Nature, 162,
Ué2=~463 (1948),

A serles of interferometric measurements of the polariza-
tion of radiation from the varisble source in Cygnus has been
enrried out on 80 Mc./s., nnd severnl new vnrinble sources
heve been detecteds A source in Cnssiopein is more intense
than that in Cygnus but exhidits smnller fluctustions; a
source in Ursa Mnjor 1s less intense but more varinble. Posi-
tions, maximum intensities, and limiting apparent diameters
for both these sources are stated., The eteady component of
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OBSERVATIONS OF GALACTIC NOISE (continued)

radiation from the Cygnus and Cassiopeim sources wans found
to be randomly polarized. The polarization of the variable
component, though difficult to determine, appears also to be
random, an observation which contradicts the suggestion that
the mechanism producing this component is similar to that
producing the radiation from sunspots. (M®s)

See nlso: 2-4, 2-16, 2-22, 2-26, 3-4, 52, 57, 6=9, 6-12.

%
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2. OBSERVATIONS OF SOLAR NOISE

'%f 1936 2-1 Arekawa, Dnitaro. MAbnormal Attenuntion in Short Radio
Wnve Propngntion," Report of Radio Resenrch in Japan

. (National Research Council of Japan. Redio Research
Cormittee), 6, 31-38 (1936).

The phenomenon of abnornal attenuation in short
wave propagetion as observed during the period fron
February to May, 1936 is described. A close relation-

. ship to solar activities is indicated by the fact that
the disturbances were noticed mostly on daylight routes.
High nolse often accompanied the sudden fadings, espe-
cially in local circuits. (4, MBS)

TR - e ARERER T ety

1939 2-2 Nekagani, M., and Miya, K. M"Incident iAngle of Short Waves
and High-Frequency Noise During Dellinger Effect,"
Electrotechnical Journal (Institute of Electricel
Engincers of Japan), 3, 216 (1939).

During occurrences of the 'Dellinger effect! a
certain high-frequency noise resembling that of a
grinder 1s received. Meansurenents of the incldent
nngle of this noilse nre reported. (MES)

yg;«:_%‘;;g;«_;?». Lo e

e g e
i ciiaty

1945 2-3 Appleton, Edwnrd V. "Departure of Long-Weve Solar Radiation
from Bl~ck-Body Intensity," Nature, 155, 534-535 (1945).

Rndio reception experience for the range of 10-40
Mc./s. has provided evidence that during periods of
nnrked solar activity, the sun ocecerslonnlly emits radio
rndiation greatly exceeding that of o black body nt
6000° K. A drief quentitntive diecussion of the evidence
is glven. (MES)

2-4 Southworth, G. C, "Micrownve Rndirtion from the Sun,"
Journrl of the Franklin Institute, 239, 285-297 (1945),
ond Erratun issued with 241, No. 3 (1946).

The nature of thermal radiation is discussed and
enrly work on extending the solnr spectrum on the long
wvavelongth side is reviewed. New mensurements of solar
rndintion, at three rather widely speced wnvelengths be-
tween 1 om, And 10 om., are desorided. Theo magnitudes of
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2, OBSERVATIONS OF SOLAR NOISE (continued)

i the received intensities are substantielly in agreement
with those predicted by the Rayleigh~Jeans formula 1f the
sun's temperature is assumed to be 6000 ©K, The results
of directional measurements suggest thnt there are rapid
verietions in the angle of arrival of solar noise which
may perhaps be due to effects produced by the earth's
atmosphere. (MEBS)

R T

R

1946 2-5 Appleton, E. V., and Hey, J. S. "Circular Polarization of
Solar Radio Noise," Nature, 158, 339 (1946).

According to the megneto~ionic theory of radio~wave
propagation, when applied to the sun, cheracteristic
polarizrtions are imposed on radio emissions from sun-
spot nreas during passage through the ionized solar
envelope. During a period of sunspot Activity in
July, 1946, the polarization of solar noise on 85 Mc./s.
wag obgserved to be circular and of the left~handed s?nees

MES

S g ey <

2-6  Appleton, Sir Bdward, and Hey, J. S. "Solar Radio Noise ~ I,"
Phil. Mag,, 37, 73-84 (1946),

The results of experiments on solar radlo noise,
especially those carried out during the period of sunspot
activity, Jan. 30 to Feb, 14, 1946, are interpreted. The
spectrum of the noise was observed at sem-level. The
spectral curve has a peak at a wavelength of about 5 m.,
but the shepe on the long wavelength side is deformed by
ionospheric influences, Large and sudden increases in
the intensity of the noise occur simultaneously with
solar flares and short-wave radio fade-outs. (P)

S e e

R R g

2-7 Dicke, Robert H., and Beringer, Robert. "Microwave Radiation
from the Sun and Moon," Ap. J., 103, 375376 (1946).

The intensities of solar and lunar radiation at
1.25 cm, have been meamsured with a microwave rediometer.
The variation of the former during the partial eclipse
of July 9, 1945 agreed with the corresponding variation
of optical intensity, indicating that the size of the
sun's disc 18 not greatly different for the two wave~
length bands., At 1.25 om. the effective black boiy"
temperatures of the sun and the moon were found to be
about 10,000° K snd 292° K respectively. (MES)
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OBSERVATIONS OF SOLAR NOISE (continued)

Hey, J. S, "Solar Radiations in the 46 Metre Radio Wave-

Length Band," Nature, 157, 47-48 (1946).

On February 27 and 28, 1942, British Army rsdar
equipments observed solar radiation in the -S~meter
wavelength 5;-egi.on. The power recelved was of the
order of 10” times the expected black body radiation
calculated for a solar temperature of 6000° K. The
phenomenon appears to have been associnted with the
occurrence of a big solar flare, (MBS)

Lovell, A. C, B., and Banwell, C. J. "Abnormal Solar Radia~

tion on 72 Megacycles," Nature, 158, 517-518 (1946),

On several occasions in July and August, 1946, the
solar energy on 72,6 Mc./s. was observed to exceed the
normal black body value for T = 6000° K by a factor
of over 1.9 x 107, the minimum solar level noticeable
with the equipment employed. In oge case the solar
radiation intensity reached 1.3 x 10¥ times the normsl
black body value, and appears to have been closely
associated with an intensse solar flare, (MES)

Martyn, D, ¥. "Polarization of Solar Radio-Frequency

Bmissions," Nature, 158, 308 (1946),

Observations of solar radiation on & frequency of
200 Mc./s. were made in July, 1546 while a large sunspot
group was crossing the solar disc., Before meridian
passage of the group, the right-hended circularly
polarized power received was some seven times greater
than the left-handed whereas after meridian passage
the latter was 5 times greater then the former, These
results ere consistent with theoretical considerations
of the effect of the magnetic fleld of sunspots on the
rndiations observed. (MES)

2-11 *Norton, and Allen. U, S, Federal Communications Report,

Noise detected at 44,9 Mc. during radtio fade~out.

*Reference and annotation from 6-12.




i e P e

C e, A

o

s et msproci e, - -

e o 2

11.

2. OBSERVATIONS OF SOLAR NOISE (continued)

2-12 Pawsey, J. L. "Observntion of Million Degree Thermnl Radiation
from the Sun at a Wove-length of 1,5 lMetres,® Nature,
158, 633-634 (1946),

The distridbution of the intensity of solar radlation
on & wavelength of 1.5 meters, measured delly over a
8ix months! period, is consistent with the co-existence of
two sources. The firet is stendy ond of intensity
corresponding to n temperature of about one million
degrees centigrnde; the second is symmetrically distrib-
uted nnd highly varinble, nnd exceeds the sterdy vnlus on
this wrvelength for nbout 0% of the observat%onss

MES

2-=13 Pawvsey, J. L., Payne~-Scott, Ruby, and McCready, L. L. "Radio~
Frequency Energy from the Sun," Nature, 157, 158-159
(1946).

The intensity of solor rendiation at 1.5 meters has
been observed during the period October 3-23, 1945, Com-
parison of its varlation wlth that of total sunspot area
indicntes o relationshlp between the two phenomena. At
1.5 meters the sun's 'equivnlent temperature! is of the
order of 10° OK wherens mt 25 cm. it is near 6000°K, The
characteristics of solnr radintion at the longer wave-
length suggest thnt !cosmic static! mny have its origin
in gross electricnl disturbances in stnrs. (MES)

2-14 Reber, Grote. "Solar Radintion nt 480 Mc./sec.," Nature, 158,
L5 (1946).

Dnily measurements of solar radio waves at 480 ic./s.
over p period of severnl months yleld an intensity corre-
sponding to an apparent solar temperature of about =
million degrees, Slow day-to-day variations of about 15%,
vhich nre quite closely correlated with the apparent nrea
of sunspots, are superposed. The mensurements indicate a
solnr diameter of approximntely 4°. A grent redio storm,
occurring on November 21, 1946 and producing !'swishes!
which probably rose to severnl thousand times normal, is
desoribed, The phenomenon lasted in greatly diminished
form throughout most of the following night nnd may per-
hnps hrve originated in the earth's atmosphere, (MES)

.

-~
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2., OBSERVATIONS OF SOLAR NOISE (continued)

: 2-15 Royal Astronomicel Society, Meeting of 1946 October 1l.
Observatory, 66, 360 (1946).

) Mr. J. S. Hey described his observations of the
solar flare of July 25 on & wavelength of 5 meters, and
compared them with meamsurements of Ho line-width., He
commented on the dependence of radio emission on weve-
length, and cited instances demonstrating o lack of
proportionality between sunspot ares and radlo emiszion.)

MES

2-16 Ryle, M., and Vonberg, D. D. "Solar Radiation on 175 Mc./s,"
Nature, 158, 339-340 (1946).

Soler radiation on 175 Mc./s. has been detected and
distinguished from galectic radlation by means of the
interference pattern resulting from the use of two aerial
systems with a horizontal separation of several wave-~
lengths, During a period of greatly increased solar
radination accompanying the passage of a large sunspot,
the diameter of the source was found to be at most 10!,
6 value not greatly ezceeding that of the visual spot.
The polarigation, in periods of intense radiation, was

; found to be completely circular, (MBS)

2-17 [yilliams. 8. E., and Hands, PJ "Abnormal Solar Radiation
on 75 Megacycles," Nature, 158, 511 (1946).

Measurements of solar radintion on a wavelength of
b meters were made during the pessages of three sunspot
groups in July and August, 1946, They indicate that
gsolar noise congists of two components, one ‘ateady?
or relatively slowly variable, the other abruptly
variable, The likelihood of correlation between soler
noise generation and certnin other solar phenomensa 1is
briefly discussed. (MES)

2~18 Wetts, J. M. "Noise Observed During Radio Fade-Out, August 17,
19“’5." Terr. &.goo 510 122"125 (19“’6).

Severe noise at several frequencles in the range of
10 to 16 Mc./s. hag been recorded during a radio fade-out,
The time interval between the commencement of the fade~
out and that of the noise was about 10 minutes, (MES)

o ARY i 3 S . © ST TE R L o e

2-19 Webdb, H. D. "Project Diana,” Sky and Telescove, 5, No. 6,
3-6 (1946),

. The Army Signal Corps experiments in which contact
with the moon was made by rodnr are describeds The work
was done on 110 megacycles per second. Mention is mnde
of interference by solar noise at this frequency. (MES)
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2. OBSERVATIONS OF SOLAR NOISE (continued)

4 1947 2-20 Allen, 0, W. "Solar Radio-Noise of 200 ic./s. and Its Relation
~ to Solar Observations," M.N., 107, 386~=396 (1947).

The solar rndio-noise observing progromme on Mount
Stromlo is described. Dally means of (a) stendy flux, and
(b) number of bursts per hour have been plotted rgainst
sunspot and geomagnetic data. Both flux level and burst
frequency increase during a solnr rondio~noise storm, and
both are closely related to the central meridian passege
of sunspots. Ho'rever, some large sunspot groups do not
produce solar noise., No close relation has been found ;
between the emission from the sun of (a) radio noise, and i
(v) those pnrrticles which produce geomagnetic storms. 1
No close correlntion has been found between short period
redio-noise phenomena and solar observntions, but there
are occeslonal outdbursts of solar noise accompanying the
commencements of flares, It 1s suggested thnt the noise
gource 1s located rather high in the corona. The observe~
tion of a noise outburst caused by & flare 37° from the
mnin spot group cen be explained i1f the source 1s more
than 120,000 lm. above the sun's surfr.ce. Physical argu-

; ments lead to a similar height., @)
; . 2-21 Covington, A. E. "Micro-Wave Solar Noise Observations During
& the Partial Eclipse of November 23, 1946," Nature, 159,

Lo5-l06 (1947).

Measurements of the energy emitted by the sun in
the 2800-megncycle band were made at Ottawn, Canada during
the portinl eclipse of Nov. 23, 1946, The character of
the energy variation suggests that the source is in the
& space surrounding the sun, elther in the corona or in a
1 : prominence. A sudden decrease of energy by 25% occurred
j when the moon obscured a large group of sunspots. The
tvernge surface temperature for the eclipsed poﬁtion of

the sun disregarding the spot aren wos 5.6 x 107 °K,
(MBS)

SoETE e TN -
! . «

2-22 Hey, J. 8., Parsons, 5, J.,» and Phillips, J. W. "Solarand.
Terrestrial Radio Disturdbances," Nature, 160, 371-372

(1947) .

Bnhanced D~lnyer ionization is sometimes indiceted
by absorption of galactic radio waves on ocecasions when
there are no simultaneous bursts of solar noise. Two

) such instances for a wavelength of 12 meters are describded .
¥hen the nbsorption precedes a solar radio burst, the
delayed occurrence of the latter may perhaps be due to
the interval of time required by an outward-traveling
solar disturbance to reach a reglon of the solar envelope
from which radio waves can escApe. (MBS)
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2. OBSERVATIONS OF SOLAR NOISE (continued)

2-23 McCready, L. L., Pawsey, J. L., and Payne-Scott, Ruby. "Solar
Radiation at Radlo Frequencies and Ite Relation to Sunspots,”
Proc. Boy. Soc. As 190, 357-375 (1947).

‘ Experimental studies of solar radlation on a frequency
i of 200 Mc./s. are described. This radiation has character-
istics similar to those of thermal radiation but is always
hundreds of times greater than the thermal radiation antic~
ipated from the photosphere and sometimes greater by &
factor of 10”. The day~to-day intensity variations over &
period of 6 monthe confirm & correlation with sunspots. The
received intensity of radintion is subject to rapid fluctua-
tlons; sudden increnses, or 'bursts,! of duration from a
fraction of n second to n minute are characteristic, These
rapid fluctuations are similar at widely-spaced receiving
points, and it 1s concluded that most of them are extro~
terrestrinl, ond presumably solar, in origin. Directional
observations, based on the interference phenomenon as the
: sun rises over the sea, indlcate thnt the radiation origi-
s . nntes not uniformly over the sun's disk bdbut in restricted

arens in the immedinte vicinity of a sunspot group, Values

of received intensity nre ant times too great to be accounted
. for in terms of thermnl rrdintion, 80 thet another mechanism

producing radintion must exist. Radiation from gross electri-

cal dischnrges 18 suggested. (A)

Prasssnonsi: SN AN o S
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2-24 Payne-Scott, Ruby, Ynbsley, D. E., nnd Bolton, J. G. M™Relative
T4nes of Arrivnl of Bursts of Solar Noise on Different Rndio
Frequencies,” Nature, 160, 256-257 (1947).

Observations of the reclative times of arrival of solenr
noise bursts on 200, 75, and 60 Mc./s. with ¢ few observations
on 30 ic./s., yleld three mnin conclusions: (1) there is n
1nck of correlation between most bursts; (2) meny of the
larser burste are correlnted nnd occur not simultaneously, but
in the sequence 200, 75, 60 Mc./s.,with variable time lags of
the order of a few seconds' duration; (3) very intense out- J
bursts occnsionally exhibit, in the s~me sequence, longer ‘
time delays of several minutes! duration. Some suggestions 3
regnrding the interpretation of these oconclusions nre mnde. :
(MES) 4

.

2-25 *Rocard, Y. "Observation of Electromagnetic Redintion from the
Sun," Revue scientifique, 85, 422 (1947).

Direct reception on & radar receiver wns effected in
April, 1947 on board a French naval vessel. The wavelength
used cannot be disclosed. The received radintion was at
firet 1little above the bnckground noise in the receiver, but

*Refercnce nnd nbatract from Wireless Erigineer, 25, A.128, Abstract
1627 (1948).

) 'A‘I“{~ .
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: . 2. OBSERVATIONS OF SOLAR NOISE (continued)

. incrensed very considerably in less than an hour. It
' eppeared to consist of & succession of discharges analo-
' gous to those of lightning, The p.v.i. was quite confused
by the poraglitic signal over a considersble angular sector
corresponding to the relatively low directivity of the
esorial. The results are the first of thelr kind obtained
in France, (W)

2-26 Royal Astroromicnl Society, Meeting of. 1947 October 10. Qbserve~
tory, 67, 201-207 (1947).

The Minutes, here given, report the following contri-
butions and discussion of them by members present: an
account by Stratton of a paper by C. W. Allen on "Solar
Rndio-Noise of 200 Mc./s,, and its Relation to Solar
Observations,”® o report by H. W. Newton on recent solar
activity, a report by J. S. Hey on & study of the relation-
shlp between bursts of solar radio emission and increases
in D-layer lonization,; and a description dy M. A. Ellison
of o detached flare at the solar limb, (MES)

. . 2-27 Ryle, M., and Vonberg, D. D, "Relation Between the Intensity
k of Solnr Radiation on 175 Mc./s. nnd 80 Mc./s.," Natue,
160, 157-159 (1947).

The intensity of solar radiation has been recorded
simultaneously on 175 Mc./s. and 80 Mc./s. during a period
of severnl months., Apparently short-lived 'bursts' are not
correlated on the two frequencies whereas very large
bursts usunlly are., The general level of increased .
radiation emitted during periods of solar activity is d
consistent with an equivelent temperature.which varies i
ns A2, but there are marked depnrtures from this rela-

1 tion on many days. There is evidence suggesting that
: ‘day-to-da.y variations of intensity may be due partly to
directed emission with a 'polar diecgram! which is a
& function of the frequency and partly to variation of the \
A effective temperature or the aren of the source, which
' nppears to be largely independent of frequency. (MES)

2-28 Sander, K. F, "Radio Noise from the Sun at 3.2 cm.,* Nature,
159, 506~507 (1947).

Mensurements of solar radintion at 3.2 cm, were mnde
during o partinl eclipse. They indicate thnt the sources
of the radintion are mninly located around the sun's
circunference, The value of the total radiation from
the sun was found to be & x 10~18 \mtto/llc./l./st(l.cmi

MES
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BV 2. OBSERVATIONS OF SOLAR NOISE (continuad)

R 2-29 *Schott, B, "175 Megnoycle Rrdintion from the Sun" [in Germen|,
Physiknlische BlHtter, 3, 159-160 (1947). -

The nuthor observed an URF radiation from the sun when
2 using 125 Mc./s. npparatus in Skngen (Denmark) during the war,
b Interference with the rndar receiver wos at its maximum when
- the direction of the sun coincided with the receiving meximum
of the directionrl amerinl. The effect was ot maximum before
end immediately nfter sunrise nnd sunset., No effect was
observed ~t midday, and the local weather conditions had
no effect, During May-June, 1940, the sun's radiation
fluctunted daily. On days with strong solar radiantion the
amvlitude of landmark radar echoes was nlso incrensed up
to 10 times, echoes up to 250 lm. distant hnving been recorded.
The effect is thought to be due to circulnrly polarized or N
unpolarized solar radintion over & considernble freguenc :
range. | (p i

* 2~30 Thackeray, A. D« "A Short-Lived Solar Phenomenon in High Iatitudef :
Np-ture. 1&. L"39-M° (19“’7) . 4

A short-lived absorption flocculus in Ha light was
observed at heliographic latitude 61° S. Line-shifter
rerdings of the spectrohelloscope, if attriduted to sight-
1line velocities, indicated a high accelerntion of recession.
Simultrneously specinl nctivity was observed in rndio noise
on 175 Mc./s. A possible oonnection between the two phenomenn
1s sugecsted, (MES)

2-31 Willinms, S. B. "Solar Radio-Frequency Noise Fluctuntions and 1
Chromospheric Flnres," Nrture, 160, 708~709 (1947). {

Records of synoptic observations of flares and noise
on 75 Me./s, are given, which show frequent instances of
bursts of noise being received nt periods up to 30 minutes
after the observation of » flare. Thils supports the theory
thnt plnsma oscillnations, high up in the corona, from which W
the noise originates, are excited by corpuscular emission
nssocinted with the flnre, rnther than ultraviolet rndintizgs

*Reference nnd nbstrrct from Physics Abstracts (Section A of
. Science Abstrncts), 51, 266, Abstract 2664 (1948).
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OBSERVATIONS OF SOLAR NOISE (continued)

1948 2-32 Covington, A. E. "Solar Noise Observntions on 10,7 Oentimeters,®

Prog, I.R.B., 36, U54-457 (1948),

Deily observ~tions of the 10.7-cm, solar rmdintion show
A 27=doy recurrent peek which hne a strong correlntion with
the appearance of sunspots. In the absence of large Epots
the equivnlent temperature of the sun is 7.9 x 107 °K.
Sudden bursts of solar noise show a shnrp rise lasting one
or two minutes nnd n grandual decline to pre~storn vnlue or
to a sonevhnt higher vrlue. Avernge burst durntion is ten
ninutes, . {A)

2-33 Drewe, B, C., and Mrurice, D. "Solnr Noise," Nature, 161, 167

(1948).

Strong interference was observed on television reception
on August 31, 1947, lasting for about 45 seconds. Independant
nolse mensurements on 25 and 73 Mc./s. showed strong solar
rotivity,> 10uV./m. on a receiver with 20 Xc./s. bandwidth,
The television signnl field strength was 133 nV./n. a't
5 Mc./s. brndwidth, (B)

2-34 Haikin, S. E., 2nd Chikhachev, B, M. M"Investigntion of Radio

Enmission from the Sun during the Totnl Solnr Bclipse of

Mny 20, 1947," Bulletin (Izvestiyn) of the Acadeny of
Science, Phys. Ser. XII, No. 1, 38-43 (1948). Available
in Bnglish as Nevel Resenrch Lnboratory Translation 183.

Ovservntions of solnr radistion on a wavelength of 1.5
meters were nrde during the total eclipse of May 20, 1947,
by neans of nn antennn mounted on shipboard and consisting
of 96 dipolee above n flat reflector, The minimum intensity
was received after the end of totality and amounted to about
40% of the mean intensity from the uneclipsed sun, A general
corresnondence bdotween the varintion of rndlo emiasion and
that of the total aren of uneclipsed sunspots was observed
but could not be estnblished quantitatively. However, the
intcnsity of the radio radiation wne fuund to be closely
relnted to that of the uneclipsed hydrogen pmminencez nnd
floocull, MES)

2-35 Houtgnst, Jnkodb, nnd laffineur, Marius. W"Observation de pertur-

bntions remnrquables du rayonnement solnire sur ondes deci-

nétriques,” Qomptes ;g?gm ?gl géonces de 1l'Acndémie des
Sciencess 227, 717-718 (1948),

Solar radiation on a wavelength of 54,5 centimeters
has been received with a 7,50-meter parabolic mirror installed
rt the Meudon Observatory. Although the observed signnl is
usually constant, brief enhancements sometinmes occur,
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2. OBSERVATIONS OF SOLAR NOIST (continued)

Descriptions of such occurrences, as observed on two occasions,
are given. In one case the increase of solar radio radiation
began two minutes after the start of a chromospheric eruption
and preceded by one minute the commencement of a sudden fade—
out of short-wave communications. (MES)

2-36 Lehany, F. J., and Yabsley, D. E. "A Soler Noise Outburst at 600
Mo./s. and 1200 Me./s.," Nature, 161, 645-646 (1948).

Simultaneous observations of solar radiation on 200, 600
nnd 1200 Mc./s. are reported nnd discussed. On 200 Mc./s. &
considernble number of short dbursts are observed and the
genernl level increrses ns some sunspots cross the meridirn.
On 600 and 1200 Mc./s. there is nlmost & complete absence of
bursts; the levels remain fairly constant for any one day and
show close correlation with sunspot area. An isolated excep-
tion, in the form of en outdurst of rrdiation on 600 and 1200
Mc./sv, i8 described. On this occreion a steady level wes
recorded on 200 Mc./s., And mild solnr nctivity on 100 and

60 Mc./s. (MES)
2-37 Reber, Grote. "Solar Intensity at 480 Mc.," Proc. I.R.E., 36,
88 (1548).

A plot 1s given of the steady, dackground level of solar
intensity mensured at noonday on 480 Mc. during June, 1946 end
the period from September, 1946 through Moy, 1947. Occasional
bursts occurred on drtes which nre indicnted; 'swishes' were
observed at times when n very laorge group of spots wns near
the center of the solar disk. TFor the steady level, which
must originate in the coronsn, the solnar diameter is About

027, but it shrinks to less than 021 on days of great spots.
(MES)

2-38 Ryle, M., nnd Vonberg, D, D. "An Investigntion of Radio~Frequency
Brdirtion from the Sun," Proc. Roy. Soc. 4, 193, 98-112 (1948).

Measurements of solnr radiation at frequencies of 175
Mc./s. and 80 Mc./s. nre described. Specirl aerinls and L
receiving equipment ennbled sol~r radiation to be recorded.
sepnrntely from the gnlactic radiation, nnd nlso eliminrted
errors due to variation of receiver grin or internrl noise.
The results obtained indicnte en equivelent surfrce gemp O~
ture of the order of 10° °K, but values as high as 10%-107 ox
have been observed during the pnssnge of large sunspots.
Measurements of the dinmeter of the source, by a method nnal-
ogous to Michelson's stellnr interferometer, show that during
periods of very great intensity the rndintion originnrtes in
an nrea comperable with that of a sunspot, During periods
of incrensed notivity the radistion is mainly ciroularly
polnrised. (See nlso 5~15 nand 5~16,) (W)
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2, OBSERVATIONS OF SOLAR NOISE (continued)

. 2'39 Sch'l.ﬂ.kin. Mol Hﬁ,ddock. F. Tol Decker. K. Moo May‘r. co Hoo and
Hagen, J. P. "Obeservation of a Solar Noise Burst at 9500
Mch and a Coincident Solar Flare," Physical Review, Series
II, 74, 840 (1948),

Observational data regarding a solar noise burst which
occurred on 9500 Mc./s. on July 29, 1948 are given, The burst
was accompanied by a solar flare in Hx light, solar noise
bursts at 25, 50, 75, 110 and 480 Mc./s. and the commencement
of a sudden ionospheric disturbance. This seems to be the
first report of such & phenomenon above 3000 Mc./s. (MES)

2-40 Thomsen, J. L.; Ryle, M. "Solar Rndio Emissions and Sunspots,®
Nature, 161, 134-136 (1948).

Ryle and Vonberg's extended observations on the ratio of

: 80 to 175 Mc./s. activity show a remarkable correlation with
! sunspot groups; groups in the earliest stages of vigorous
E development give the greatest emission, and the received energy

i 1s grertest somewhere near the time of centrenl meridien pmssage.
¥ Ryle confirms, on the basis of observations extending over .12
- . solnr rotntions, the existence of periodicities of 27.9, 27
end 26.3 days. (P)

2-41 W¥illiems, S. E. "Shape of Pulses of Radio—?reqﬁency Radiation from
the Sun." Nnture, 162, 108 (19’48)0

The shapes of the 'tnils! of 78 solar pulsee on 75 Mc./s.,
traced out by means of ~ galvanometer spot which became station-
ary after sudden deflections in less than 0.25 sec., have been
analyzad. 58 were found to be very probeably exponentinl in
shape, 11 less probably so, 4 probably not. so and 5 definitely
not. TFor the 58 exponentinl pulses, the times tnken for the
randinted power to decremse to hnlf are tabulated and, in the

i; cnge of pulses closely connected in time, are compared. No
i evidence was found for an exponentiml risc of the pulse curve.
g (ms)

See also: 1-9, 1-10, 1-17, 1-18, 3-4, &=6.
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1936 3-1

. 1937 3-2

1940 3-3
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THEORY OF THE EMISSION OF RADIO WAVES BY THE GALAXY

Langer, R. M, "rhbstractzl Radio Noises from the Galaxy,"

Physicnl Review, Series II, 49, 209-210 (1936).

The unexpectedly intense randintion from the Milky Way
in a wavelength range about 16 meters can be interpreted ns
originating from recombinntions of electrons with particles
of interstellnr cold matter which have been ionized by diluted
stellnar redintion. For 16 meter wnves the required dimension
for such pnrticles is about ly, » size also indicated, for
much of the interstellar cold matter, by astronomical consid-
errtions, (MBS)

¥hipple, Fred L., &nd Greenstein, Jesse L. "On the Origin of

Interstellar Rndlo Disturbances," Proceedi f the National
Acndeny of Sciences, 23, 177181 (1937).

The intensity &t the enrthl's surface of black body
radintion from interstellnr particles in the direction of
the galnctic center is cnlculated for o wayelength of 14.6
meters. The result falls by a factor of 10™ to account for
the intonsity observed by Jnnsky. (MES)

Henyey, L. G., and Keenan, Philip C. "Interstellar Radiation

fr;:ogree Electrons and Hydrogen Atoms," Ap.sJ.s 91, 625~630
1 .

The intensity of the radiation produced by electrons
and hydrogen lons is considered. For an electron tempera~-
ture of 10,000° and a density of one electron per square
centimeter, the expected intensity of radiation from inter-
stellar gpace et a wavelength of 1.65 meters 1s 5.8 x 10~18
erge/com.%/sec./deg.2/Ke. /8., & value in excellent agreement
with that observed by Reber. The computations extend over
the range 10 meters to 44OO A, (4)
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. 3. TFEORY OF THE EMISSION OF RADIO WAVES BY THE GALAXY (continued) .
. 3-4 Reber, Grote, "Cosmic Static,® Proc. I.R.E., 28, 68-70 (1940).

Equipment for receiving static from space at 160
megacycles ie briefly described, The observed radiation,
plotted as a function of galactic longitude, is interpreted
as dus to froe-free transitions by particles of interstellar
matter, Attempts to detect radimtion at this frequency from
various bright stars, Mars and the sun have ylelded no
positive results, (MES)

1945 3-5 van de Hulst, H, C. "Herkomst der Rndiogolven® (Part II of
"Radiogolven uit het ereldruim" by C. J., Brkker and H. O.

van de Hulst), Nedeglgdgch Tijdschrift voor Nntuurkunde
11, 201 and 210-221 (1945).

The radio- frequency radiation obssrved from our gnlexy
must be due to the interstellnr gzns, the stnrs being outruled
by their smrll angulnr dimensions nnd the solid smoke par-
ticles being outruled by their low tempernture. The spectrnl
emission of & homogeneous layer of ionized hydrogen 1is
computed, The continuous spectrum arising from free-free
transitions has the intensity of black body radiation at
wvavelengths larger than 6 m. and has a nearly constant
intensity at wavelengths smaller than 2 .m,, corresponding to
& large and to a small optical thickness respectively. These
intensitics, shown in a.flgure, agree with those computed by R
Henyey and Keenan and tally fairly well with the observations. '
No better accordance is to be expected, owing to the unknown
electron density and extenslon of the interstellar gas and to
unsatisfactory data about the directlonal sensitivity of the
antennn., Discrete lines of hydrogen are proved to escape
obgervetion. The 21,2 om. line, due to trensitions between
hyperfine=-structure components of the hydrogen ground level,
might be observable if the lifetime of the upper level does
not exceed 4 x 108 years, which, however, is improbabdle.
Rober's observation of the Andromeda Nebulrn suggests a rather
high electron density. A cosmologicnl remark conoludes the
article. The low brckground intensity due to remote nebulae ]
contrrdicts the Eubble-Tolman static model. (4)
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3. THEORY OF THE EMISSION OF RADIO WAVES BY THE GALAXY (continued)

1946 3-6 Greenstein, J. L., Henyey, L. G., and Keenan, P. C, "Inter-
stellar Origin of Cosmic Radintion at Radio-Frequencies,"
Nature, 157, 805-806 (1946).

The intensity of cosmic radiation at 5 meters as
observed by Hey, Phillips nnd Parsons is compared with
the intensity predicted by the authors on the theory that
interstellar radintion arises from free-free transitions
by slectrons in the field of protons. The rgreement is
remarkably good. The suggestion that coemic nolge is
produced by dursts of radiation from the stnrs is consid-
ered improbnble, and nrguments in support of this conclusion
are gtrted. (MBS)

3-7 Schklovsky, I. S. "On the Randiation of Radio-Waves by the
Galaxy and by the Upper Layers of the Solnr Atmosphere"

. (In Russien], Astronomical Journal of the Soviet Unlon,
23, 333-347 (1946).
. The radiation of radio wnves by the gnlaxy is inter-

preted by consideration of the usunl dispersional absorp-
tion of radio wnves as well as the 'free~free! absorption,
and the equation of transfer is solved. The results
obtrined by Reber are discussed on the basis of Str¥mgren's
theory on the lonization of the interstellar hydrogen.
Stromgren suggests that the ratio of the volumes of zones
of lonized and unionized hydrogen is 1:9, but the radio-
wave data indicate thst apparently the ratio is much .
smaller, The results of Reber and Southworth on the solar 3
rndio weves nre analyzed, the factors of absorption being
the same ns in the gnlaxy, It is shown thnt the 1 cm,
redintion is emitted by the outer corona (r>3 Rg), nssuming
the electron tempernture of the latter is of the order of
3500°. Proper oscillations of electrons of the plasme of
the outer coronn are suggested ns the origin of the sporadic N
long=wave solar radiation reported by Appleton. Such
oscillntions can be excited by the streams of charged
particles moving through the coron~ with a velocity larger
thnn the velocity of sound. The required space concentra-
tion of the particles is within reasonable limits. 4
possible correlntion between the sporadic radio emission
: of the sun and the mngnetic storms at the earth is suggested
and some predictions upon the spectral composition of this
rediation are mrde. (A)
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3. THEORY OF THE EMISSION OF RADIO WAVES BY THE GATAXY (continued)

e v o

y 3-8 Townes, Charles Hard. "[Abstract::l Interpretation of Cosmic :
Noise - Redio Waves from Extraterrestrial Sources," ‘
Physical Review, Series II, 69, 695 (1946).

Assuming cosmic noise is due to radiation from
interstellar ions of density n and at temperature T, the |
effective temperature of the Milky Way is found to depend !
on frequsncy v as ‘

. 2
Ta =T |1-exp(-8 x 2078 28)],
v

where S is the distance from the observer to the Milky Way
boundnry in the direction of observation. This gives

qualitative ngreement with some of the observationnl daz.as
(W

1947 3-9 Shklovsky, Joseph S. "Emission of Radio-Wnves by the Galaxy
’ nnd the Sun," Nature, 159, 752-753 (1947).

The results of modifying Henyey and Keenan's theory
: to allow for nbsorption of radio waves by electron
damping in the galexy are glven, and the opticel depth
of the galaxy in various directions worked out from
Reber's measurements, The results conflict somewhat with
Stromgren's values for the extent of the zones of ionized .4
hydrogen. The optical depth of the solar atmosphere for
different frequencies has also been calculated., Rebert's
mensurements in the meter region indicate a temperature
of the outer corona of only 3500°. It 1s suggested thnt
the very strong solar emissions reported by Appleton in )
the range 7 m. <A< 30 m, are caused by oscillations of
the plasma of the outer corona, (PyMES)

L2

3-10 Townes, Charles Hard. "Interpretation of Radio Radiation from
the Milky Way," Ap.J., 105, 235240 (1947).

The theory of emission of radlo radiation by ionized
interstellar gas 1is briefly discussed, and formulae are

glven for the rndiation intensity. Experimental measure- 4
ments of radiation received from the Milky Way between
3x 1010 ang 9.5 x 10° cycles per second are annlysed 7

and compared with theory. It 1s shown that radiation
from interstellnr gans explains the observed radio radia~
tion from the Milky Way if the density of the electron gns
1s near 1 electron per cubic centimeter and its tempere~
ture 1s 100,000 - 200,000 oK, 1t appears difficult to
explain such radintion, assuming the generally acoepted
conditions of density of 1 per cudic centimeter and tem~
perature near 10,000 °K, (A)
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3. THEORY OF THE EMISSION OF RADIO WAVES BY THE GALAXY (continued)

3—11' Yoolley, R, v.d.R. "Galactic Nolse," M.N., 107, 308-315 (1947).

The electron velocity temperature of interstellar space
is examined., It 1s found that while temperatures of the order
of 12,000 degrees may be expected so close to early type stars
that hydrogen is meinly ionized, in other regions, where
metnllic ilons grently outnumber hydrogen ions, the temperature
1 only of the order of 1000 degrees, Gnlactic noise of
intensity equal to thnt reported cnn only come from the hot
reglons, and probably only from regions where the hydrogen
populntion consideranbly exceeds 1 per cces It is pointed out
that 1f the obeerved nolse is due to free~free transitions,
the crens where it originates should exhibit bright hydrogen
emission in observeble quantities. (A)

See also: U~5, L-6, L-.1l4, 6~9, 6~12.
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4, THEORY OF TH® EMISSION OF RADIO W:VE§ BY THE SUN

] 1946 L4=1 Denisse, Jenn. "Etude des conditions d'éhill}on par llatmos-
" phére solaire d'ondes radioélectriques metriques," Revue
|gigntif;gue. No. _Buor 259“262 (19‘4’6)0

The emission of electromagnetic radiation by electrons
moving in the magnetic field of a sunspot 1s discussed. The
power emitted from the reglon where the magnetic fleld 1s
strong 1s calculated. In the corona, radiation with a wave-
length of 10 em. 1s possidble., For such radiation to escape,
a very high fiecld gradient is necessary. The intensity at
the earth's surface is estimnted. (P)

l=-2 Ginsburg, V. L. "On Solar Rndiation in the Rndio-Spectrum,®

Comptes rendus EDoklggg) de 1'Académie des Soiences de 1'URSS,
52. 1 .

The propngation of rndio waves in the sun's corona 1is

5 exnnined, »nd it 1is shown that the study of solar radiniion
I in the rndio spectrum gives n means for ascertaining the :
¥ temperrture of the corona, Recent experimenta) results and j
deductions from these are criticised. (P) 5

; =3 Kiepenheuer, K, 0. "Origin of Solar Radiation in the 1-6 Metre §
. Radio Wave-length Band," Nature, 158, 340 (1946).

Abnormally intense solar radio-frequency radiation is
taken to be due to electrons revolving in the magnetic field
of sungpotsa. The intensity relative to radintion from the
prhotosphere (nssumed to be a 6000 K black body) is caloulated,
rnd gives n resu&t of the snme order ns experimental observa-
ttona‘(%§oux 10%). The rmdiation from the corona would be |
about 10“ times that from the photosphere in the general field
of the sun of 50 gauss; this field is therefore apphrently
shielded. (P)

-4 Mortyn, D. F. "Temperature Radintion from the Quiet Sun in the
{ Rndio Spectrum," N-ture, 158, 632-633 (1946).

& On short rndio wnvelengths we should expect the sun to
: emit thermnl radintion corresponding to temperatures ronging
downwards from 10° degrees to approximntely 10* degrees.
Considerntions of optical depth indicate that the maximum
effective tempernture should occur for Aar 1 m.; at this ‘
wavelength the radintion emnnates from the corona whose H
temperrture normnlly mppronches 10° degrees. At longer ‘
wavelengths a falling off in effective temperature results i
from a decrensing nbsorption coefficlent whereas at shorter 1
wvelengths the rndiation Yegins to emnnnte from the cooler :
chromosphere, A 'limb-dnricening' is prediocted for wavelengths

in the meter region and a very marked 'limb-drightening' for
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4, THEORY OF THE EMISSION OF RADIO WAVES BY THE SUN (continued)

A\ < 60 om. Appleton's megneto~ionic theory of the ionosphere
1s applied to the sun, and the distridutions of the fordinary!
and lextraordinary! radintions throughout the spectrum are
given. Their intensities differ markedly over a wide range
of wavelengths, (MBS)

4~5 Snha, Ms N. "Conditions of Escepe of Radio-JYrequency Energy from
the Sun and the Stars," Nature, 158, 549 (1946).

A solar application of Appleton's megneto~ionic theory
indicates that electromagnetic waves in the meter range can
esonpe from the sun only if their frequency exceeds certain
limits, For the o-waves, the limiting frequency depende on
the maximum electron concentration through which the weves must
pass; solar o-radiations cannot originnte in the reversing
layer or the chromosphere but only in the corona. For the
e~-waves the limiting frequency depends both on electron
concentration and on the characteristic gyro-frequency of
the electrons under the total prevalling magnetic field; in
large sunspots, where high mangnetic fields exist, e-waves
can originate from iayers of consldernble depth. The stars
from which radiations in the meter range can escape are the
cooler ones of types G, K and M, (MES)

b-6 Seha, M. N, "Origin of Radio-Waves from the Sun and the Stars,"
Nature, 158, 717-718 (1946).

The strong magnetic fields associated with the active
sun can give rise to waves of meter wavelength by transitions
between the nuclear spin levels of atoms and molecules, Such
transitions have been observed in absorption, for alimli atoms,
but solar phenomena will prodably depend on hydrogen and
hydrides, for which approximnte calculations are here giv?ns

P

1947 4-7 Brucez ng§. E. R. "Origin of Solar 'Static,!™ Nature, 159, 580
1947) .

Ixception 1s tnken to Martyn's statement regarding the
difficulties attendant to the production in the solar enve-
lope of electrical discharges similar to those causing the
familiar terrestrial radio noise. The author's explanation
of this phenomenon and his general theory, on whioh the
diffioulty does not arise, are cited, (MES)
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4., THEORY OF THE EMISSION OF RADIO WAVES BY THE SUN (continued)

4~8 *Denisse, J. F. "Solar Radiation in the Ultre~Short Radio Reglon®
[in French|, Annsles d'astrophysique, 10, 1-13 (1947).

Blectrons of the solar atmosphere in motion in the
nagnetic field of & rapldly developing sunspot can glve
rise to electromegnetic rhdiation in the radio region. If
this radiation 1s to emerge, a lnrge variation in fleld
strength must occur within a criticsl depth which is about
10 knm. for a fleld streungth of 100 gnuss in the lower
coronn. The lowest layers of the coronn give the strongest
emission and relntively little absorption. - The radlation
renching the enrth should be partinlly circulnrly polarized
(the sense dapendinﬁ on the %ola'rity of the nssocinted spot)
and should rench 10717 ¥./em,%/Mci/s. nt a wnvelength of 1 m,
Radintion should be observed between n few tens of centi-

neters and a few meters, in good agreement with observatic(mj
P

L4-9 Denisse, Jean F. "Sur les emissions radiocélectriques solaires,"

. tes rendus des sé g de 1'Acadénie des Sciences, 225,
1358-1360 (1947).

. A theoretical explanation is given of the solar con- .
ditions which favor radio emission and also cause & con~
sidereble incrense of electron kinetic energy. Nunerical
ocalculntions mre consistent with observations. (W)

4~10 Garwick, Jan V. "Sur les emissions rmdiodlectrigues du Soleil,"
Contributions de 1l'Institut d'Astrophysique de Paris A,
No. 3 [1947] (Extraits des Comptes rendus des séances de
ltAcndenle des Sciences, 224, 377-379, séance du 10 février
1947; 551-553, seénnce du 24 fevrier 1947).

The gyromegnetic hypothesis for explaining the radio-
frequency emigsions of the sun lends to certaln consequences
here developed. To & good approximation, the intensity of
the rndirtion, which rust originmte in the /)uter chromosphers
or inner corons, 1s proportional to H2/3 or v2/3, where
H = magnetic fleld of spot and v = freauency, This theoret-
icnl result is consistent with observations for A > 35 m. but
is inconsistent nt A =2 .3 no comparison is mnde for
2n1n,<A< 5n, due to n l~ck of nbserved dntn. Possible
cnugses of the disagreenent nt A\ = 2 m. are discussed and an
absorption is postulated. The Doppler effect is found to
have no importance for the observed radintion, (MBS)

*Reference and rbstr~ct fronm Physice Abstracts (Section A of
Science Abstrrots), 51, 256, Abstract 2662 (1948),
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b, THEORYIOF THE EMISSION OGF RADIO WAVES BY THE SUN (continued)

4-11 *Gingburg, V. L. "Solar end Galactic Radioemission," Advance-
ment of Physical Stiences (Uspekhi Tizicheekikh.gauki. 32,
No. 1 (1947).

k=12 Martyn, D. F. "Origin of Radio Emissions from the Disturbed Sun,"
Nature, 159; 26-27 (1947).

The very strong solar radio emissions which are correlated
with sunspots cannot be thermal in origin bdecause of the
impossidly high source temperatures which they would require.
The electron gas above the chromosphere poseesses, in the
presence of a megnetic field, two natural periods of oscilla-
tion, and collisional friction in such an osclllating mediun
could produce radio waves of the type under discussion. The
observed radiation would nost likely come from the borders of
prominence materinl, One methanism capable of setting the
mediun into oscillntion is described. Argunents are given
agninst Kiepenheuer's theory that the observed redintion is
produced by the free spiralling of individunl electrons in
the magnetic field. (MES)

4-13 Saha, M. N., Banerjea, B. K., and Guha, U, C, "On the Conditions
of Escnpe of Micrownves of Rndio-Frequency Ronge from the Sun,"
Indian Journal of Physics, 21 (nnd Proceedings of the Indirn
Associrtion for the Oultivation of Science, 30), 199-221 (1947).

The conditions of escape of radio-frequency waves fronm
the solar atmosphere are discussed with the aid of mngneto-
ionic theories of propegntion of rndio waves through an ionized
atnosphere traversed by a magnetic field, It has been shown
from these theories thnt the magnetic fleld of the spots
nctunlly ennbles the e-component of the waves to escape fronm
deeper layers of the solar atmosphere and thus provides an
explanation of the observational fact that radio waves are
actually emitted by the spot regions themselves, It is shown
that the same theories give a general and satisfactory explann-
tion of nll the facts observed so far, e.g.» the circular
volarigation, and sudden intensification of emission with the
onset of radio flares. Prograas for further work are indicated.

(4)

*Reference and nanuscript translation from [[U. S.]Research and
Development Board, Teochniocal Intelligence Branch.

R R «pmmﬂ‘m«'l o o s A SRR - ¢ A




29.
4, THEORY OF THR EMISSION OF RADIO VAVES BY THY SUN (continued)

: 1948 4-14 Bailey, V. A. "Spontaneous Yaves in Discharge Tubes and in the
Solrr Atnosphere," Nature, 161, 599-600 (1948).

) It 1s found theoretically that a strongly lonized gas with
constant electric and nngnetic fields is octuply refracting,
with 8 possible types of wnve. One or nore of these types nmay
show nogrtive ebsorption, i.¢. amplitude grows with time, and
the gne should be cnpnble of generating oscillations. The
consequences of this possibdility are briefly discussed, and
conditions for anplying it as the explnnetion of abnormrl solar
noise and cosmic noise are stated. (P,MES)

3 4-15 Giovmnelli, R, G, M"Emission of Enh~nced Microwsve Solar Rediation,"
f Nature, 161, 133-134 (1948).

A theory 1s outlined to explnin the 'nillion degree!
radintion fron the nelghborhood of sunspots. It is shown
how electrons nry obtain energies of 10V - 107 eV. near a
rapidly growing sunspot field} the energy rndiated by such

electrons spiralling Aaround the lines of force 1is estinat?ds
P

E 4-16 *Kiepenheuer, i 0, "Metre ~nnd Centimetre Waves from the Sun,"
I Funk und Ton tonateschrift fuer Hochfrequenztechnik, April 1948,
No. L"o PD» 165"1mo

A general discussion is given of the correlntion between
short-wave radintion fron the sun and the occurrence of sun-
spots, flnres, etc:, nnd of the nmngnitude of the solar tempera-
tures and nagnetic fields which would account for the observed
effects. (w)

L-17 Martyn, D. F. "Solar Radintion in the Radio Spectrum. I. Rndintion
fron the Quiet Sun," Proc. Roy. Soc. 4, 193, Li-59 (1948).

The theory of the emission of thernnl radintion fron the
solnr envelope at radio frequencles 1s worked out in detnil.
The lorentz theory of nbsorption is used in conjunction with
Kirchhoff's law to derive the effective temperature of the
various reglons of the solnr disk over the radio spectrun,
4 nnxinun effective temperature approaching 10° °C is found
in the vicinity of 1 ms wnvelength. Linb-brightening occurs
ot centineter wnvelengths, It is shown thnt Gerunt's quantun
nechnnicnl expression for free-free enission yields results

*Reference nnd abstrnct from VWireless Engineer, 25, A.150, Abstract
1920 (1948).
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THEORY OF THE EMISSION OF RADIO WAVES BY THE SUN (con$inued)

See nlso?

R

v
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T ol coms s debv ol

nlnost identicnl with the clnssical trentment, provided
Chnpren end Cowling's expression for the collision frequency
in n fully ionized gns 1s used in the lntter treatment. It
is suggested that it mry be prefernble to trent problems of
solar and galnctic radio noise by classical nethods,
pnrticularly when the refrnctive index of the nmediun depnrts
apprecinbly fron unity. (&)

Waldneler, M, "Die Radiofrequente Strahlung der Sonnenkorona,"

Experientin, U4y 64=66 (1948).

Pron the theory of the free~free transitions of the
electrons in the solnr coronn the absorption coefficient and
opticnl thickness of the corona are caloulated. Fron these
the intensity of the coron~l radintion at radio frequencies
is deduced for different distances from the center of the
sun's disc. The epectral intensity-distribution is glven
for rndintion coning fron the sun's center, from the sunis
14mb and fron n point one solar radius outside the sun's
1ind, (a)

2"'5' 2"10. 2"310 3‘7' 3-8. 3"9. 6‘120
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§' 5. THEORY AND DESCRIPTION OF INSTRUMENTS
1935 5-1 Johnson, J. B., and Llewellyn, ¥. B. "Limits to Amplification,"

l Eleotrical Engineering, 53, 1449-1454 (1934), reprinted in
< Bell Syetem Technical Journal, 14, 85-96 (1935).

The amplification obtainable in & vacuum tube amplifier ise
limited by the noise in the circult. Of the various sources of
noise the most fundamental and inevitable is thermel mgitation #
of electricity. Other sources are the influence of ions and of 3
shot effect and flicker effect on the current in vacuum tubea. :
voor contr.ets, mechnniecal vibration, ~nd hum from a.c. cathode
henting. These noises and their effects in limiting rmplifice-:
tion nre discussed in this paper. (A)

i R

1937 5-2 Friis, H, T., and Feldm-n, C, B. "A Multiple Unit Steernble Antennn
for Short-Wrve Reception," Proc. I.R.E., 25, 841-917 (1937), 3
. reprinted in Bell System Technie~l Journnl, 16, 337-419 (1937k g

The nntennn systems here dlscussed consist of end-on arreys

- of rntennns, of fixed directivity, whose outputs rre combined at
; the desired phrse to get the required directionnl pattern. The
g" verticnl direction of the mnin lobe was varinbdble by verying
these phnse differenceas. The experiment~l system, using six

rhombic antennas, ~t the Bell Telephone Lrboratory station
i nenr Holmdel, N. J., 1s described. The beneflts ascribable to
: this system ~re (1) a signnl-to~-noise improvement of 7 to 8 db.,
referred to one of the six antennns alone, nnd (2) a substantinl
qunlity improvement due Jointly to the diversity action rnd the
reduction of selective fading, The effect on signel-to-noise
ratio of diversity action, automctic grnin control, and different
detectors is discussed, and the theoreticnl vealues compared with
the experimentally obtnined ones., For this system 1t was found
that autometic gain control cnuses nbout 3 db., loss in signnl-
to-noise ratio snd that squnre lnw detectors were the best
possible detectors ns far as signnl-to-nolse ratio 1s congerned.

IR BN e R

(4+BMF)

. 1938 5-3 Reber, Grote. "Electric Resonnnce Chrmbers,"® Communicntions, 1B,
No. 12, 58+ (1938).

- The charncteristios of resonnnt chrmbers hnving nn opening

nt one end and containing an antenna wire are discussed.
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5. THEORY AND DESORIPTION OF INSTRUMENTS (continued)

Numerous plots are given of chamber selectivity, chamber
: efficiency, chamber response, etc. versus the physical param-
: eters of the chamber, (BiF)

1939 5~ Jansky, Karl G. "An Experimental Investigation of the Character-
istic; of Certain Types of Noise," Proc. I.R.E,, 27, 763~768
(1939).

The results of an investigation of the effect of the band-
width on the effective, avera:e, and peek voltages of several x
different types of nolse are given for bandwidths up to 122 Ke. B
For atmospheric noise and that due to the thermel agitation of .

electric charge in conductors, both of which consist of & large R

: nunber of overlapping pulses, the peak, averege, and effective ¥
voltages were all proportional to the square root of the band- '

. width, For very sharp, widely separated, clean, noise pulses,
the average voltage was independent of the bandwidth and the

peak voltage was dlrectly proportional to the bandwidth., The

. experinents showed that when & linear rectifier, calibrated by
& continuous-wave signal having a known effective voltage, is

used to measure the effective voltage of nolse of the type due

to thermal agitation of electric charge in conductors, the

measurements should be incremsed by % decibel to obtaln the

correct result. (A)

33
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1041 55 Burgess, R. BE. "Noise in Receiving Aericl Systems," Proceedings
of the Physicnl Society of London, 53, 293-304 (1941).

The estimation of the noise occurring in practicnl aerinl
systems is discussed, considerntion being given to the warious
externnl noise fields, viz., thermnl randiation, Jonsky noilse,
atmospherics., The netunl noise received may be expressed
conveniently by the equivnlent tempernture T, of the radintion
resistnnce. The generr)] problem of evaluating the eignal-to-
noise ratio for any values of received circuit~ and tube- nolse
is analyzed and a oriterion (K) o efficiency of an serial

. syetem is deduced. The paper concludes with a numerical
calculation of the performance of (1) a vertical aerial induc-
tively coupled to & tuned grid circuit and (2) & tuned-loo

- serial, (Ag
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5, THEORY AND DESCRIPTION OF INSTRUMENTS (continued)

1942 5-6 Herold, E. W. M"An Annlysis of the Signnl-to-Noise Ratio of Ultra-
High-Frequency Receivers,” ROA Reviev, 6, 302-331 (1942).

This pnper presente an analysis of the effect of the
vorious sources of fluctuetion noise on the slgnal-to~noise
rntio of rndio receivers, It is especially applicable at
ultrn~high frequencies, It is found thnt the eignal-to-noise
ratio depsnds upon the antennn noise; in addition, when band-
width is not & consideration, it depends on the ratio of
equivnlent noise resistence to input resistance of the first
tudbe, and, when bandwidth 1s » mnjor consideration, on the
.product of input copacitance and equivalent nolse resistance.
An optimum coupling from antennn to first tube is found which
results in an improvement in signal-to-noise ratio, this
coupling often being considernbly different from the adjust~
ment for optimum grnin, It is shown thnt the thermnl noise
from & wide-bnnd interstoge may be made negligible by
concentrnting all the damping on the secondnry side. Calcu-
lations of typical receiver arrmngements using triode type
955 and pentode type .95A mixers are given for 300, 500, and
1000 megrcycles. (4)

5-7 Reber, Grote. "Cosmic Stntic," Proc. I.R.E., 30, 367-378 (1942).

A highly directive system for detecting and recording
cosmic static on 160 Mc./s, is described nnd anrlyzed, Data
nre given on the varintions in intensity of cosmic static in
relntion to various reglone of the galaxy. The effects of
interference nre discussed. It is suggested that all cosmic
stntic is equivalent to thermal aglitation in which all spnce
is the conductor and the input terminnls of the detecting
equipment nre projected by means of an antenna system to
gome far-distant part of space. (a)

1943 5-6 Kleen, Werner. "Schwankungsercheinungen rls Grenzen der Ver=

sthrikung und des Empfangs," Elektrotechnische Zeitschrift,
6ly 473-L78 (1943).

A review 1s given of the noise in recelvers dus to the
nntennn, the input ecircuits, and the tubes, ench being
discussed separmntaly. The final result for the sensitivity
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5. THEORY AND DESCRIPTION OF INSTRUMENTS (continued)

limit of & receiver with optimum entenna coupling 1is:
. seen, [T, R o B ]
: ‘_'I'0 R R R §

where T = the signal energy required for the :
.. output signal to equal the noise !
k = Boltzmann's constant
T = antenna noise temperature
b Tz'= room temperature
R™= input circult resistance
Ra== equivalent grid noise resistance,

s A et i

The first term denotes the effect of the antenna noise and ;
the second term denotes the effect of noise due to the input )
circuit and tube, (BMF') '

1944 5-9 Reber, Grote. "Filter Networks for UHF Amplifiers," Zlectronic
Industries, 3, No. 4, 86-89+ (19544).

;meﬂ;—z—- R
.

Dingrams are given of UHF filter networks uslng capnc—
itances, inductances, and open coaxial lines ns elements, and
the nssocinted theory 1s discussed. (BMF)

. S

510 Reber, Grotc., M"Reflector Efficlency," Electronic Industries, i
3, No. 7, 101+ (1944).

A discussion is glven of the theorsticanl equntions and
the resulting theoreticnl curves for the efficiency of »
parnbolic reflector system with o cavity at the focus
containing the nntennns, The efficlency depends upon the
size of the onvity opening and width of the acceptance
pnttern of the pnraboln, ' (3M3)

AR
A

e s,

.

1046 511 Dicke, R, H. "The Mensurement of Thermnl Radintion at Microwave

Troquencies,"” Review of Scientific Instruments, 17, 268-275

. (1946), reprinted with minor changes from Mnesachusetts
Insti;,ute of Technology. Radintion Lnboratory. Report 787
(1945) .

The connection between Johnson noise end blnck body
rndiintion is dlscussed, using a simple thermodynrmic model,

- . . e e s s ‘f‘, R A . RN IN PN . oo s
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5. THEORY AND DESCRIPTION OF INSTRUMENTS (continued)

A rdcrowave rndiometer is described, together with its theory
of operntion. The experimentally measured root mean square
fluctuntion of the output meter of a K-band randiometer (0.4°C)
compnres favor~bly with n theoreticrl value of 0.,46°C, With
an r.f, bondwidth of 16 Mo./s., the .4°C corresponds to &
minimum detectable power of 10-10 watts, The method of
calibrating using a variable temperesture resistive load is
describved. (4)

512 *Lchmann, G. "Etude de 1‘6§u111bre thermodynamique des antennes,®

Annanles des télécommunicetions, May, 1946,

1947 5-13 Hopper, Andrew L,, snd Miller, Stewart B, "Considerntions in the }
Design of a Radar Intermedinte-Frequency Amplifier," Proc.
I.R.E., 35, 1208~1219 (1947).

The theoretical problems involved in the design of nn
intermedinte~frequency emplifier to provide an over-nll bnnd-
width of 10 Mc./s. centered nt 60 Mc./s. are qualitatively
discussed. Dntn of practical importance to the engineer
nttempting to build a similar amplifier are given. Measured ;
characteristics 1llustrate the end results achieved., (BMF) 4]

5-14 Redber, Grote, MAntenna Focal Devices for Parabolic Mirrors," ..
Proc., I.R.E.y 35, 731-734 (1947). ‘ 1

The purpose nnd general nature of the receiving panttern 5?
are discussed. The results of oalculntions for the resistance ;
and reactance of wide-~angle cone antennns in free space are
given. Severnl cone esntennns in hemisvhericnl enclosures hnave
been measured nnd the impedance and phase~angle curves nre
shown, These results indicate thrt cylinders are more desir-
able than cones; therefore, two cylindric. 1 antennns nre
testeds The results of the investigrntion show that by .making
the antennn more slender and providing fine tips: (a) the
radintion resistance is increased, (b) the rate of chrnge
of phnse~-angle nt resonrnce is increased, and (o) the resonnnt
frequency is lowered. (A)

*Reference from 6~13,
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5. THEORY AND DESCRIPTION OF INSTRUMENTS (continued)

Swg,fmww;mmmah poa -

1948 5-15 Ryle, M., and Vonberg, D. D. "An Investigntion of Rndio-Frequency
Radintion from the Sun" Appendix 1, Proc, Roy. Soc, 4+ 193,

13 112-117 (1948).
i: A highly accurate system for measuring the temperature
¥ of the sun and the amplitude of its variations is discussed.

The system, similar to Dicke's, consists of an arrangement
for keeping the output of & noise gonerator the same as the
received signal. This is done by ropid, sutomatic switching
from one to the other, the amplitude »f the resulting square
wave, in case of inequality, being applied to the noise
generntor to correct i1ts output. The output of the noilse
generntor 1s then accurntely determined dby measuring the
heater current of the noise dlode, this being the means of
changing its output. The accuracy of the system 1s also
dlscussed. The following characteristics are ottnlned for o
system using an amplifier of nolse factor 11 db., input bvand-
width & Mc./s., and output bandwidth 4 cps:

1. fluctuation of the output meter = 695 ¥ 2%k

2., maximum follow%pg error for small

signals = 18° = 2° K-
3. maximum following error for large

. signals = 4% = ,054.
The calculated values of these quantities are 49X, 13°L and
«33% respectively, (BMF)

5-16 Ryle, M., and Vonberg, D. D, "An Investigation of Radio-Frequency
Rediation from the Sun" Appendix 2, Proc. Roy, Soc. A, 193,
117-119 (1948).

Aeriel systems used for measuring solar radiation are
discussed. After the sffective temperature of the antennn
system is known, the receptivity of the system over & complete
sphere relative to the receptivity from the direction of the
source must be determined, Because of errors in this determi-
nntion, and other uncertainties, it 1s difficult to establish
the offoctive tempernture of a 30 source to better thnn ¥£10% .
To determine the diameter of the source and to take into
account galrctic background, the authors used an interfer—
ometer sst-up, A discussion of the effect of mismatches
is given., It 18 shown that any differences between the
polar dlagrams or impedances of the seriasls would make the
source diametor seem larger than it actually is. (BMF)

Sce also: 1-1, 1=5, 1=7, l=9, 1-13, 1=18, 2-23, 2-34, 6~2,
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6. REVIEWS

1943 6~1 Hardwng, V. "Radlostorungen ale Astronomisches Forchungswerkzeug,"
Bulletin Schweizerischer Elektrotechnischer Verein, 34, 348= s
350 and 371-374 (1943).

1945 6=2 Baklter, C. J. "Ontvangst der Radlogolven® (Part I of "Radiogolven
ult het Wereldruim" by C, J. Bakker and H, C. van de Hulst),
Nederlondsch Tijdschrift voor Nntuurkunde, 11, 201~209 (1945).

6-3  "Radlo Vnves from the Sun," Naturs, 156, 270-274 (1945).

1946 64 Appleton, Sir Tdwnrd. "Extra-Tropospheric Influences on Ultra-
Short-)-W‘ave Rador Operation,® J.I.E.E. IIIA, 93, 110-113
(1946).

6-5 "!jBritish] Department of Scientific and Industrinl Resenrch.
"Rrdio Noise from the Sun," Electronic Engineering, 18, 98
(1946) . .

6-6 Perrell, Oliver Perry. "Noilse During Radio Fnde-Outs," Terr. -
Mng., 51, 449 (1946). 8

6~7 "Short-'/~ve Rndlo Emission from the Sun," ZEngineering, 161, 164
(1946).

68 Steinberg, Jean-Louis, nnd Denisse, Jenn. M"Parnsites dlorigine
extraterrestre dans le domeine des ondes courtes," Revue ;i;

scientifique, 84, 293-294 (1946).

6~-9 Unsold, A. "Die Kosmische Kurgwellenstrahlung," Naturwissen-
schnften, 33, 37-40 (1946).

1947 6~10 **Denisse, J. "Recent Research on Extra-Terrestrial Emission
of Metre Yaves," Revue gclentifigue, 85, 483-488 (1947),

*Reference from Wireless Engineor, 23, A«1l15, Abstract 1521 (1946).
**Reference from Wireless Engincer, 25, A.128, Abstranct 1626 (1948),
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6, REVIEYS (continued)

Jouaust, R. "Les emidsions radioé&ectriqnea du Soleil et de la
Voie Lactée," Astronomie; 61, 65-74 (1947).

Reber, Grote, ani Greenstein, Jesse L. "Radlo-Frequency Investiga-
tions of Astronomical Interest," Observatory, 67, 1526 (1947).

Lehmann, M. G, "Les bruits radioéiectriquea dlorigine extra-
terrestre, leur ;nfluence sur la technique des télécommuni~-
cati.ns," Onde electrinue, 28, 164-172 and 200-205 (1948).

Williamson, Ralph E. "The Present Status of Microwave Astronomy,"
Journal of the Royal Astronomical Soclety of Caneda, 42,
9-32 (1948), reprinted as Cornell University. School of
Electrical Engineering. Radio Astronomy Project. Technical
Report No. 1.

N o A T

n dratyneie




Lo.
AUTHOR INTEX

Allen' CO w. 8 000000008 D000l eSOt NELReeIENNe s z-zol 2-26

Allen
w1th Norton ouoauonuoooo.o-l-oc0¢.-oaoooo-nnono-o-o.oo-n‘utoon 2“11

AppletOﬂ. E. v. 9500 0000000 00 2000000000080 0000 00bevbibe 2-3' 6‘“
With Hey D R R R R T 2—50 2—6

Arﬂkawn. Do 600 0B 00 s0 s s enstosesnsbosresarisenntrtocsosebibenh 2-1
BaileY, vo Ac 640000 1000000 cas s ese s 0o resssnedesssstetsbobbpose u-lu
Bnkker. co JQ e esccesgroveboostrtre rtoblrorrecrnreetsessss et 6'2

Banerjea, B. K.
With tha & Guhﬂ boedoossboibobocensssceersnvstssnvsrsonosnstocess u~13

Banwell, C. J.
w1th Lovell L R N I O T S S S S R S S S 2‘9

Beringer, R,
With Dicke 0 09600 00 )0 0060098800000 00000 RPELEDTBCLIIOEBIBLEOES 2-7

Bolton’ J. G- ® 000080000 0046000000030 00006000000000000000000000880 1—14
Wlth Payne-Scott & Yabsley IR I N I R R R N N Y S A S IS PP 2‘24
with St&nley 20200000 000000000 BP0 sRLIOPEIEBRIYOINCEIOTID 1-15. 1‘16

Bmcel C' Eo Ra V0000000000000 00000000 cR0erRrsssbdtosttonssosssnanes L"‘?
B‘unrgQSB. R. E. -no.ooo.ncno-a.o-.cv..oo-ooa.v.p-‘c-u.toa-.oooooov. 5"5

Chikhachev, B. M.
With Haikin $ 2005000200000 00000 0020500000000 0000e8 00060000004 2-34

covtngton' A. EQ VOO0 0046000000 0000000000008 0000800800000 2‘21' 2‘32

Decker. K. M.
With Schulkin. Haddock' Mayer & Hagen #0 0000000000000 00000 0 2‘39

Denisse’ Jl FO 40 ¢0 0000000000000 CtI0se0ect0000s 0 u-lp u-ep u-9| 6'10
With steinberg ....'...O.C.D.l.-'.....l.!l...l.l..........QC'QOU 6-8

Dickel R. HO 0l.!o...o.l.oocoooc.loooooooo-ocoouoo.o‘to-nco.o-oo 5-11
With Beringer G200 00000 9PN 00E000I00IIOIOREIOROIOORRIRILITSLES 2-7

Drews, B, C.
with Maurice €0 00000t P00 0000000000000 0000000000000 08 2‘33

Feldman, C. B.
Vith Frii. l-"QQOO.QQQ-ulOoOQt‘0’0.--0405.cQ-OOIOOOooOOOO.-DOO 5-2

.
-
' . G e
A 7 e s o na— [ ey . e Nt R i ARG :
N




e TR T

¥ %‘m O TR SOOI s 5 W s M LRIt 5 0 U W 1 BT R . [ o eem

ul.

AUTHOR INDEX (continued)

Fﬂrrellg 0. P. R R RN N R R R R R R N T N N N A WA 6-.6

Franz' K. oo-ou-o-ocooouo--t..-o.nno--ooo-oocoo-tto-oco.oooowl‘?o 1‘8

Priis, H, T. .
with Feldman tessssessansbecssvsioiesbobosesctbonetntasosibscecnne 5“2

Gar"’icko Jt V. o..ooo-oao-60...-‘065.06...00.0.-.6800...‘6...60-u 4'*10
Ginzburgo Ve Lo tecacecncnostboesoscbonervocevasnsscnsasnons LP"Z. b~11
Giovanellil Rb G. 000!.l...0;0‘-655-00...00.....0...C.'CQQ.I.O.. L’-15

Greenstein, J. L.
with Henyey&Keena.n S0 0 01 00000 0000.00000s00000:0000000s0 080808008 3“6
w’.thneber‘.Q-Qtbt..oo.ooooo.ooooooooooo‘-ltonootlnoooo-oo-“o. 6"12
with Whipple 96 0000000 000000000000 000000000000 0000 00000000000 3’2

Guha, U. C,
. With Sm&B&nerJea D9 0K 0000 e 10 el 0sreP0ssatsntostaotrRt o ‘4"13

Heddock, ¥, T. .
. vwith Schulkin, Decker, Mayer & HagON .eceecevssoscocccssossnss 2-39

E&genp J. P,
with Schulkin. HP.ddOCk. DGCker & M&yer 0% 000 000000000000t os e 2"'39

Haikin, S. E,
With chikh&chev 96 90 00 0000100000000 0000600003006000 00006000080 0c006 2“3“

Hends, P,
with Williems © 000 0000000010000 RIE 0008000000000 000000t 00S 2"17

Hardung. v‘ l“l........l.'.'.....l..ll......'..0'..0..........‘. &1

Henyey, L. G.
with Greenstein&lfeona,n ©0 0 000000 QPIT 00000000080 ERB000s00A0 3"6
with Keenan 05 0000900000000 0000000°0000800000000800088000 0000060 3"‘3

Herbetrelt, J. V.
With JOhler 00000000000 00000000000 00P 00000000000 00)200 80000000 1"17

HerOId. B, W. GO COAOIRNN 04 PI0PN0EPPC0I00L0ETCELIIENIOIL ‘s eseBROORREE S 5"6
Heyr Jo s. SO0 2000000000000 00000000000 :000 .00000000¢" 2“8. 2"‘150 2"26

with Appleton $0 00 0000000090000 0000000000000s 009000000000 2"5’ 2"6
with Parsons & Phillips eeserscrsissnsenssss 1-10, 1-11, 1-18, 2-22

s C e et ey e . - - ~ . :v ) ey -7




L2,
AUTHOR INDEX (continued)

Hoppero A, L.
"1th Miller .-ocoo.u.looun.o.o.ooo.loooo000.00.0000!00..00.000 5-13

Houtgest, J,
with Laffineur .0-.0.OOO.OO.OOQ.CDOQO....O.00000;a.lto.o.-.‘.. 2-35

JanSky. Ko Ge sevesscsecnsssscnssscsnscos 1‘1' 1‘2‘ 1"3! l“u! 1‘5' 5-4

Johler, J. R. ‘
with Herbatreit .l0.0.....lO...Ql'..‘ll..'.'lb“‘-lc.'.!.l...‘ 1—1?

Johnson, J. B.
with Llewellyn $ 08 008000000 ePR000 00000l netesteessdoRotennl b 5"1

JOUﬂMBt. R. LI I BRI I LI B B RO BN I A I L A e 008000 LRI R Y 6‘11
Ksennn, P. C,
With Greanstein & Henyey AR EER R RN NI NN I I NN A A NI W W N AN NN N ) 3“6

W1th Henyey 0000 0bsioebros 0 0000000000000 0000000 000808000000 3-3

Kiepenheuer. K. 0. ool..a......--.-.-.....-...o.............u~3. u-lé
Kleen. V. S O 5‘8

Laffineur, M.
with Houtgnst..0.-0...0.‘0.5..0.0.00'000ooooucooiootlipoooiloo 2-35

Lnnger' Ro M. B9 0000000000 DOP ORI CIOOOEOLEIENLPIRPLEtIDBDRYIRIASDRIOGOCOEPSIOIITY 3“1

Lehnny, ¥F. J.

With Yﬂbsley oonc.oro.o..lwtloo.t.-..ooo.'n.tcc.o‘..looo.o.000'2-36
Lehm&nn, Gc PSP 0 N 0P 0D OO0 O BP0 RSO NOReORPSOOEARNGSIPIPOETIBSRIPOEREDN 5_12. 6-13

Lle"Vellyn [ F 3 B .
with Johnson B 0 00000 0er0 00000200000 0000R000006000C00OVPQROREIOOTRTS 5‘1

Lovell. Ao c- Bo
With Banwell e O 90900 0 280 0t 0 QO 0L IO N0 PBIP Q0SS NIV REDPSPOSNILIYS 2“9

Martyn. D 2’10. 4—4. 4‘12. 4"17

Maurice, D, .
with Drewe. 0 0P 0 N 0000 00000000000 cesesse0P 0Nl s ed 2-33

Mnyer, C. H.
with Schulkin. HﬂddOCk. Deckor & Hagen 9000000 c0i0000000c0000d 2‘39

MeCrendy, L. L,
with insey & Pnynefscott 0000000900000 0000000000000000c0¢ 2‘130 2-23

e o - L A A




430

AUTHOR INDEX (continued)

Millor’ 31 E.
W1th HopperOOOQQOQ.oo.'onotolblnonoooooooo-ool.oo.v'o!'..o!.o. 5-13

Miya, K.
with N{‘-kl‘-gmi .l.l'o'.'l..........".l........'......-0."‘l‘.. 2—2

MOXOD' Lo Ao aool...ccttnoooonoooc.qoooooo--oo.oa-ocl-c‘o.onococol‘lz

Nnkagomi, .
WithMiyn 00 s 000 0QF RN O ....QQ..'Q"...I..l'.'l.l..i"l....l.l. 2—2

Ncwton' Hl w. l.‘..C........D.......l.....0..000...0..'0...'.... 2-26

Norton
"’1thAllen .l.....0..’.....'.....'.'.OC.‘0.'....‘.'..‘.'...... 2-11

Prrsons, S. J.
With Hey & Phillips @0+ 000000000000 000D 0POLE 1‘10. l-ll. l~18' 2-22

Pawsey' J- L. 00 e D 000 0CCORES B0+ C00 00000800 0 060 020808 09 200008000 2-12
with Payne-Scott & McCreadyecieeeoccadsscsosrccavssasoeeel=13, 2-23

Payne-Scott, R.
With Pawsey & Mccready-.--..g.................-....-...o 2‘13’ 2—23
With Yabsley&Bolton.~0.000.0Q..C'.QIOO...Q'Q'O..CQOOC.....CO 2-2)'"

Phillips, J. .
w1th Hey&Pﬂrsons Ses0sec0rpreIIREIOECIRIOIRSR RS 1-10. 1"‘11. 1"‘18. 2"22

Reber, G. 1"6. 1“'99 1"'19. 2—1}4’p 2'37) 3"““0 5’3, 5“7' 5"9’ 5-10t 5"'1""

with Greenatein o.ono.noOto.rcl".o'tQl.....t-.l.o..COCOOOOQUQ-6-12
ROCardl Yl 080 00000 0000800000 0800008008080 00008 1ss0sesrveatosrstrer oy 2—25

Ry19| M‘ G0 0 PS80 0P OV 000 B eIPO e IR0B0s0000R000000000000DRTPY 2-“0

"1th Smith EE I I I N R R R N RN B} R R N I I BN Y O NP R R 1-20
with Vonberg IR XY XN I WA I ] 2"16) 2"27. 2"38' 5"151 5—16

saha' M. N. 0800060000000 0000000000000 8000080000000000r000 %5'.%6
with Banerjes & GUhA s.csesseseesacscessssocsncscssssssnssoesns Ll'-13

Sﬂnder' KQ F. 80 000 010000005 000000000000000000000000000C0TF 1‘13, 2-28
SCh‘IOVSky' Je Se sccecorcotavsesetosessssasssesaanessssosass 3"7| 3"'9

SChOtt' EQ G000 0600 0P 000000600000 08000000090 000000000000 000000a00p 2-29

Schulkin. M.
with HaddOCk’ DGCKGr. Mﬂyer & Hﬂgen $ese0s00 000000000000 RILTE 2"'39

"




i
1
L
¥
3

R

el

Ll L

44.

AUTHOR IIDEX (continued)

Smith. F‘u G.
with Ryle cessssastebsesssesessecsssetstsersvsesrceesrttotsncsees 120

South\!lorth. Goe Co eesocnncsocrscassscasesss-veossossseesioinessnes 2—].}

Stanley, G. J.
With BoltOn c.cenceseccsncrsccssccscssconcctssstosnsonnsas 1-—15’ 1-16

Steinberg, J. L.
with Denisse 00 e 0000 00d 000 000 P 0000000000008 000000000080 0.0000 6—8

Thookeray, Ae Di sevececercesssasssonsncscrrcssnstssnsresesbag . 2=30
Thomsen, Je Le scescosostorsoctvesasstsbsccorscecsstscsssesorsesens 200
Towness Co Hi ceeesctoesssdocacescsosbonnssossssssecicsrens 38, 3-10
UnS61ds A eeveeeosersosnnnnnasisoecasssnsascatocssonboiornoniase 629
van de Hulst, He Co seesevcacescitocecsoncoseccstotocassotsncines 35

Vonberg, D. D.
With Ryle 6000800000000 0c00000b00000000 2’16. 2‘27. 2-38’ 5—15, 5-16

wnldmeierl MQ ......“‘...'.I.l.t..............'....0..0.....'.. u—ls
Watts’ Jo Mc S 0235000000000 000 200000 20008000000 0000 080 @b Doss oy 2-18

webb' Ho Do TS 0000000000000 000046000 020(0RP0V0SRCERIDRQRRROPCILIOlIROsc A 2—19

Whipple, F. L.
with Greenstein 0 0P 0000000000 eI P e s000PBL000s00RIG®Ilingsnts 3"‘2

"JillimﬂS. S. E. PO 000 0¢00 00000000080 c00000000c0 00000000008 2"31’ 2"‘“1

vith Hends 000 rQ0 0000000000000 0000RI00000000000000000 0000000 2-1?
Williamson. R. E, 00 ¢0000 0000000000000 000000000000000000000 00000 6"1‘4‘
Woolley, Ec vtdoRo 000 0P 000000000 000000000000°00000008010 0300900 3*11

Ya'bsley, D. Ee
with Lehﬂny QOO P 00000000 000000000 0000000000000000000000000r00 2-36

with Pnyne~Scott & Bolton Sssce0000000cscccscsenrsssctnticesse 22U

M
s




