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INTRODUCTION

Two series of reports are belng issued under the general title
"Bibliography of Extraterrestrial Radlo Noise.® The first serles,
in which references are classified according to subject matter,
contains abstracts of the published literature pertalning to radlo
noise of extraterrsstrial origin. It is intended to be permanently
ugefiil. The second series consists of quarterly lists of references
only, arranged alphabetically by author. Issued to provide such
information with the minimum practicable delay, the reports of
the second series are intenaed for temporary use only; they will
ultimately be superseded by razports of the first series.

Publication of the first series has been interrupted for a period of
several years but is being resumed with the issuance of the present
report. In arrangement and scope of subject matter, as well as in
most other respects, this "Supplement for 1952" is generally similar
to its predecessors."®

As before, the references are grouped by subject matter into separate
sections, the titles of which appear in the Table of Contents. Within
each section the arrangement is alphabdetical by author, cr by title
1f no author is given. Each reference is assigned a composite number
that consists of three parts, e. g., A2-52-07. The first part (A2)
indicates the section and subsection, 1f any, in which the reference
is listed, the second part (52) gives the year of publication, and
the third part (07) is a serial number dstermined by the alphabetical
arrangement. A given reference appears in one section only; at
the end of each other sectlon to which its conteni is particularly
appropriate, it is referred to by number.

Occasional cross-references are made by number. A number whose middle
part is 51 or less designates a reference appearing not in the present
supplement but in one of the preceding reports of this series.

The titles of sections adopted for the present supplement differ
8lightly from those adopted previously. Papers discussing techniques
either of meking or of reducing observations were formerly listed in
the section entitled "Miscellaneous" but are now brought together in
a semamte section entitled "Techniques." With the appearance, during

* "Bibliograrhy of Extraterrestrial Radio Noise," issued on August 15,
1950, as Radio Asironomy Report No, 11 of the School of Electrical
Engineering, Cornell University. "Supplement for 1950," l1ssued on
August 1, 1352, as Radio Astronomy Report No. 12 of the School of
Electrical Engineering, Cornell University. "Supplement for 1951,"
issued on October 15, 1953, as Radlo Astronomy Report No. 13 of the
Schonl of Electrical Engineering, Cornell University.



1952, of the first book dealing in larze pert with exiraterrestrial
radio nolse, & new section listing references to book reviews has
alsy been added. On the other hand, a previously included section on
"Badiation from the Moon" is here omitted owing to a lack of material
on this subject published during 1952. The section formerly entitled
"Reviews" is here entitled "Surveys.”"

All references except those to book reviews are accompanied either by
brief abstracts or, especially in the case of surveys, by statements
indicating their scope. The large majority of the abstracts were
prepared by the bitliographer, Martha Stahr Carpenter; they are
8igned with the initials (M.S.C.). Wherever appropriate, however,
use has been made of abstracts accompanying the original publicatinns,
and in four cases of papers in the Kugsian language, for which
translations were not available, other pudlished abstracts have
been used. The source of each abstract that ivas originally pudlished
elsevhere and is here reproduced dy quotation, condensation, adap-
tation, or translation is acknowledged with a key letter designating
the publication in which it appears, together with the signature, if
any, accompanying it in that pubdlication. The interpretation of the
key letters fnllows:

(A) from abstract or sumnary accompanying the original publi=-
cation
(W) from Astronomical News letter

(P) from Physics Abst ¢ (Section A of Sgieice Abstracts).

For exseple, the acknowledgement (P;F.Lachman) accompanies an abstract
taken primarily from Physics Absiracts where it aprears over the
signeture, F. Lachman. The initials M.S.C. have been included in
the acknowledgement of any previsusly published abstract that has
been added to or extensively modified dy the biblicgrapher.

Every reference has been checked for accuracy against elther the
origingl publication or a reprint. The form employed in stating the
references 1s in genemal conslstent with that of the preceding reports
of this series. TFor pubtlicaticns contained in periscdlicsls, the
general procedure is to speciiy crnsecutively the authnr, title of
Peper, name and series number nr letter, if any, of journel, volume
number, pages, and date. The issue number is usnal’y not mantioned
unless no date nr manth of oublication 18 given. A key to the
interpretation of the abbreviatinns used for the apmes nf cesrtain
Journals appears on page 4. Unless athervise specified, the languacge
in which a glven paper is written is the seme as thnt in which its
title 1s given. Material supplied Dy the bibdliccrapher is enclosed
in brackets.

In references tn publicatinne dealing primarily with subjects mtside
the scope of this bibliography, the pages on which the pertinent
material appears are specifically mentinned. Little or no attempt
1s made in such cazes to avstract the contents nf the remaining pages,
re~ardless of their impnrtance In other fields cf investimation.
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Bach of Sections Al, Bl, and Cl contains a "Supplementary Summary
of Cbserved Wavelengths." The approximate wavelengths at which
ohservations were reported during the year 1952 are given in each
case. The organizations making the observations are specified,
together with the numbers of the corresponding reoferences in this
supplement. Some of the information required for completeness
lias been supplied by the bibliographer. Observations previously
described in references listed in earlier supplements are ir general
not mentioned.

In the author index, which begins on page 79, the references are
designated by number. A number placed in parentheses indicates a
secondary contridution, i.e., an article reporting a contridution
of the given author but not listed in his name. The reports of
meetings of the Royal Astronomical Society, for example, are indexed
in this way under each of the participants.

The contimued cooperation of colleagues, librarians, and friends,
and especially of those authors and institutions that have sent
reprints of their papers, is gratefully acknowledged. Adstracts
of six papers pudlished in the Russian language (those listed as
42-52-03, B2-52-04, B2-52-06, C2-52-04, K-52~-08, and M-52-05) were
Prefared from translations provided by the Defence Scientific Infor-
mation Service, Defencz Pssearch Board, Cannds.
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RADIATION FROM THE SUN
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Al. RADIATION FROM THE SUN: Observatinons

Al-52-01 Aly, M. K. "Khartoum Expeditions for Total Solar Eclipse of
February 25th, 1952: Report on tlz Meetings of Eclipse Astronomers,"
Observatory, 72, 63-72 (Apr., 1952). [Material pertaining to extra-
terrestrial radio noise on pages 63-65.]]

Four meetings of astronomers taking part in expeditiones for observing
the total solar eclipse of February 25, 1952, were held prior fo the
eclipse. The two observational programs dealing with radio astronomy
wvere the subject of the fiust meeting. Dr. Hagen described two
conflicting chromospheric models (low-temperature lower chromosphere
with 1imb brightening versus high-temperature lower chromosphere with
lower electron density than previously assumed) and emphasiszed the
usefulness of precise observations of eclipse curves near centimeter
wavelength for deciding tetween them. He outlined plans of the U. S.
Naval Research Laboratory for making such observations at wavelengths
of 8.5 millimeters and G.4 centimeters. Dr. Laffireur presented the
proposal of the Institut d'Astrophysique, Paris, for study of the
characteristics of the solar corona by observations at wavelengths of
0.55 and 1.17 meters. (M.S.C.)

A1-52-02 "American Astronomers Report," Sky and Telescope, 11, 169-
171 (May, 1952). ("Solar Flares and Solar 1.5-meter Radiation,"
169-170; "Cornell Radio Interferometer," 170-171.)

Two papers presented at the eighty-sixth meeting of the American
Astronomical Society are summarized. The first dealii with a detailed
comparison, mads by Helen W. Dodsor, E. Ruth Hedeman, and Leif Owren,
of solar radiation at a wavelength of 1.5 meters with photographic
and visual observations [see A1-HF2-09]. The second paper contained
a description of the radio interferometer at Cornell University and
of 1ts use, by Leif Owren and Helen W. Dodson, for identifying on
spectroheliograms those active solar areae in which certain observed
bursts of 1.5-meter solar radiation originated [see A1-52-12]. Out-
bursts that occurred on August 15, 1950, and April 2, 1951, coincided
in position as well as in time with solar flares. (M.8.C.)

Al1-52=-0%3  Blum, fmile-—Jacqueu. Deniese, Jean-Frangois, and Steinbderg,
Jean-Louis. "Sur la Forme Ellipsoldale du Soleil Observé en (ndes

Métriques," Cozptes Rendus, 234, 1597-1599 (Apr. 16, 1952).

Solar radiation at 169 Mc./s. was observed at a nearly central loca-
tion during the annular eclipse of September 1, 1951, (see A1-51-04),
and at Paris and Dakar during the eclipse of February 25, 1952,
which was observed as partial at both places. Analysis of the
curves of intensity plotted magainst time indicates that the coronal
radiation from the ecustorial regions of the sun is more important
than that from the polar regions. To a first approximation the
sun can be represeated at this frequency as a greatly flattened

-




Al. RADIATION FROM THE SUN: Observatlions

€11ipsold of nesrly uniform dbrightness. [See also Al-5H2-04 and
Al“52"08-] (H.s OCQ)

A1-52-04 Blum, E. J., Denisse, J. F., and Steinberg, J. L. "Résulta’
des Observations d'une ficlipu Annulaire de Soleil Effectuées sur
169 Mc/s et 9350 Mc/s," Annales d'Astrophysique, 15, 184-198 (Apr.-
June, 1952).

Measurements of solar radiation at wavelengths of 3.2 centimeters and
1.78 meters were made during the annular eclipse of September 1, 1951.
The obeerving site was at Markala, French Sudan, a few kilometers from
the line along which the eclipse was ceatral. Bquatorially mounted
antennas, consisting of an array of si:zieen half-wave dipoles for the
shorter wavelength and a parabolic mirror 150 centimeters in diameter
for the longer wavelength, were used with superheterodyne receivers.
Msteorological conditions were good and the sun's radio radiation was
undisturbed. e data are presented in the form of curves showing the
variation of intensity with time. At the maximum of the eclipse,
16 percent of the radiation of the whole sun remained observable at
3.2 centimeters and 48 percent at 1.78 meters. The curve obtainsd
gt 3.2 centimeters is consistent with limb-drightening as predicted
theoretically on the basis of a stronz temperature gradient in the
chroxosphere. An asymmetry of the curve Teveals a local source of
radio emission that corresponded in sise and positton to a sunspot
near the east 1imb; this source had an apparent temperature of at
least 600.000°. The curve for 1.78 meters is symmetric and does
not reveal the existence of this, or any other, local source. It
corresponds to a solar brightness distridbution that lacks circuiar
symmetry, and it indicates that at this wavelength the sun's equs-
torial diameter substantially exceeds its polar diameter. (M.8.C.)

A1-52-05 Burgess, R. 3., and Yowler, C. S. "Bolar Activity and Iome=
spheric Effects,” VWireless Bngineer, 29, 46-50 (Peb., 1952).

Observations of ionospheric propagation conditions on long waves
(191 kc./s.) and short waves (18.89 Mc./s.) during the period May 14
to November 30, 1948, were compared with observations of sclar nolse
tarets at 30, 42, 73, and 155 Mc./s. and with the appsarance of solar
flares and sunspots. Exarples of disturbances on the ionospheric and
solar noise records sre shown and data on correlations of the radlo
and flare phenomens are presented in tavular form. The nolse bursvs
wers observed by means of low-noise receivers used in conjunctioa
with half-wave dipoles placed half a wavelsngth above the ground and
1ying perpendicular to the meridian. Commencemerts of ioncspherie
iisturbances on short and long wavelengths coincided with each othex
snd with the commencements of assoclated flares whan these were
observed, dut differed by up to three minutes frcm times of onset
»f nnise bursts. BPRighty-six percent of the nolise tursis occurred
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vilthout «ny accompanying ionospheric effect, whercas only a minority
of the locnospheric disturbances occurred without noine bursts. This
indicates a greater tendency for an active area of the sun to emit
observadle radio radiation than to emit ultra-violet radiation of
sufficient intensity %o disturd the ionosphere significantly. When a
visidble flare was accompanied Dy a noise burst, the times of onset
wvere ocincident to within a minute. (A3 M.8.C.)

Al-K:~06 Das, A. K. "Solar Noise Burst of 11 April 1952 and Associated

Jonospheric an! Magnetic Disturbances,” Indian Journel of Neteo;
gnd Geophysics, 3, 236, and figure on page 234, {July, 1952).

To 1llustrate types of data on solar-terresirial relationships
being nbtained at the zstropbysicsl observatory at Kodaikanal,
records of an occurrence on April 11, 1952, are reproduced. They
show that a magnetic crochet, tursts and enhanced emission of solar
radio radiation at 100 Mc./s., and a partial ionospheric fade-out
occurred between 0530 and 0615 U. T. Spectroheliographilc and spsctro-
helioscopic observations were not in progress at the time tut the
occurrence of a synchronous flare can be inferred. (4.8.C.)

41-52-07 Denisse, Jean-Frangois. "Relation entre 1l'Activité Géo-
marabtique et 1'Activité Radioélectrique Solaire," Anpales de
G6ophysique, 8, 55-64 (Jan.-Mar., 1952).

A detallied account of an investigation, the results of y?aich were pre-
viously summarized by Denisse, Steinberg, and Zisler [see A1-51-11],
is presented. (4.8.C.)

‘1“52“08 I’OL\iﬂB‘. Jo"rv » Blu., io Jo. ﬂa ’t.inb.l‘g. JO"LO .hiio
Obeservations of the Solar Bolipses of Septembder 1, 1951, and Fedruary
25, 1952, BEature, 170, 191-192 (Aug. 2, 1952).

Obeervations of the sua at a wavelength of 3.2 centimeters during the
annular eclipse of Septemder 1, 1951, gave two types of avidence of
1im) brightening: (1) comparison with measurements by other observers
at a total eclipse in 1950 (ses Al1-%H1-16) revealed that the disk
frastion of area 8.6 perocert covered at one eclipae but not the other
guve rise to 10-12 percent nf the total radiation, the theoretical
Tigure bYeing 12 percent 1if 1imd b, ightening is assumed; (2) the
radiaticn vas alwys less than that calculated for a uniformly dright
disk of radfus 1.07 times that of the sun, this radius bdeing chosen to
give the observed percentage remainder of the radiation at eclipee
saximup. Oharacteristics of the solar radiation at a wavelength of
1.78 meters as obeerved during the name eclipse weret (1) the decrease
began 16 minutes defore first comtact, indicating that the radio sun's
aprarent diameter was 1.35 timec that of the optical sun; (2) at
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the contact times the decrease amounted %o 8.5 percent; (3) at
maximan ecliipse 48 percent of the total radiation remained. These
results indicate that the equatorial apparent diameter of the radio
sun at 1.78 msters consideradly exceeds the polar apparent diameter;
they are wholly confirmed by sudsaquent eclirse observations made at
Marcoussis and at Dakar on Fedruary 25, 1952. A diagram illustrating
a tentative model of the sun at 1.78-meter wavelength is presented.
[Ses also A1-52-03 and A1-52-0L.] (M.8.C.)

AY.52.09 Dodson, Helen W., Hedeman, ¥. Ruth, and Owren, Leif. '[ib-
stract:] Solar Flares and Associated 1.5 Neter Radlation," Astro-
nomical Journal, 57, 910 (Apr., 1952).

The results of a detailed comparison of solar radiation at l.5-meter
wavelength with solar activity observed photographically and visually
are reported. The radioc phenomens accompanying 141 flares, which
occurred between July 18, 1548, and December 31, 1950, wers classified
into the following descriptive categories: {1) major bursts including
cutdursts (22 cases), (2) minor bursts (22 cases), (3) micro dursts
(6 cases), (4) series of bursts (32 cases), (5) small rise in base
level {4 cases), (6) noise storms (26 cases), and (7) nulls (29
cases). Badio responses of types (1), (2), and (3) tend to occur at
the vary commencement 0f the rise of the optical flare. Those of
type (4) preceds the optical flare in time of onset, and those of
types (5) and (6) often begin at or near the maximum of the flare
and may become most intense jusi as the flare has faded completely.
. [See also A1~52-02 and A1-52-10.] (M.8.C.)

Al-52-10 Dodson, Helen ¥., Hedeman, 3. Ruth, and Owren, Lelf. LITVS
stract:] 8olar Flares and Assoclated 200-Mc/sec Radiation," Prgg.
1. R. B., 40, 742 (June, 1952).

"Solar radio-frequency radiations on 200 Mc./s. have been compared
with solar activity observed photographically and visually. 7Tke
most clear-cut relationships have been found for radic emissions
associated with solar flares. Ths pressit study covers 14l fiares
which occurred during the period August, 1948, to December, 1950.
A solar flare is a complex phenomenon, and it is not certain which
aspect of 1t is related to the associated radioc event. The 200-
megacycle events may be divided into seven categories: major bursts
including outbursts, minor bursts, micro dursts, series of brrsis,
small rise in base level, short-duration noise storms, nulls. Fighty
Percent of the flares produced some form of enhancement in the
200-megacycle radiation. With bdut four significant exceptions, all
of the flares for which no distinctive radio event occurred were
relatively unimportant solar phenomena. JYcr 20 flares fcr which the
energy excess of the radlo event has desn measured there aprears to
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be a direct relationship between this and the importance of the flare.
Comparisons of the times of onset of the flare and the radio event
indicate that major, minor, and micro bursts occur at the very
commencement of the optical rise. Series of bursts begin in a number
of cases before the start of the optical flare; noise storms and
base-level increases start at or near flare maximum. Such delayed
events 1lncrease in intensity as the flare fades.and often attain
greatest intensity when the flare has faded completely." [See also
Al-52-02 and A1-52-09.] (Reproduced in full)

A1-52-11 Dodson, Helen W., and McMath, Robert R. "The Limb Flare of
May 8, 1951," Ap. J., 115, 78-81 (Jan., 1952).

Published data indicate that flares have been observed at the limd
of the sun wit» elevations above the chromosphere of 8000-80,000
kilometers. Continuocus records of the solar 1limb and disk secured
on Hx spectroheliograms at the McMath-Hulbert Otservatory show the
outbreak and development of a mumber of these flare-like prominences.
They range in form from relatively small cap-type prominences to tae
great flare prominsnce of May 8, 1951. This latter object rose to a
height of 50,000 kilometers in less than 90 seconds. During this
interval the Hx lines of the spectrum wure 8-10 angstroms wide and
showed large Doppler displacements. Throughout the remainder of the
flare the change in height was -agligidle, and the HX spectrum lines
were F—6 angstroms wida and symmetrical. This flare prominence was
four times as dbright as the undisturbed Ho disk, was accompanied by
an increase in solar radiation at 200 Mc./s., and was assoclated with
a sudden disturdance of the earth's ionosphere. The increase at
200 Mc./s. had two maxima. The first of these occurred with the
initial appearance of the flare prominsnce, the second with the
period of maximum optical intensity. (A; M.S.C.)

A1--52-12 Dodson, Helen W., and Owren, Leif. "[Abstract: ] Observation
of Active Reglons on the Sun by Radio Interferometer and Spectro-
heliograph," Astronomical Jourral, 57, 10-11 (Apr., 1952).

Rccords of 200-megacycle solar radiation, observed simultaneously with
a radio telescope and interferometer, yleld information concerring
the locations of the sources of bursts of radio emiseion on the sun's
disk. The Cornell radio interferometer, used in such studies,
consisis of two identical broadside antennas placed 51 wavelangths
apart on an east-west line and connected to a common receiver.
Observati ons in 1950 and 1951 gave positions of the sources of two
outbursts that accompanied solar flares and of 14 bursts. The
observations indicate that burst sources are associated with regions
that are found to be active when observed optically. [See also
Al-52-02.] (M.S.C.)

11
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Al-52-13 "Effect of the Annular Bclipse of March 7, 1951, on Radio-Wave
Propagation," Nature, 169, 361-362 (Mar. 1, 1952).

The substance of a paper by L. H. Martin at the New Zealani Geo-
physical Conference is reported. Observatione were made at Quartz
“ H111, Wellington, New Zealand, to ascertain the effect of the anmular
eclipse of March 7, 1951, on radio-wave propagation. Throughout
the eclipse, noise on 30 Mc./s. was abnormally low; thirteen minutes
after the maximum phase of the optical eclipse it underwent a sudden
drop that may have resulted from asymmetry of nolse sources on thLe
sun. On frequencies ranging from 9.5 to 11.1 Mc./s., there were
sharp "pips" of high-intensity noise of the type associated with
sunspots and normally heard on much higher frequencies. Their
occurrence indicates a substantial drop in oblique-incidence critical
frequency. (M.8.C.)

Al-52-14 Hagen, John P., and Hepburn, Nannielou. "Solar Outbursts at
8.5-mm. Wave-Length," Nature, 170, 244-245 (Aug. 9, 1952).

Nve bursts of solar radiation at a wavelength of 8.5 millimeters were
observed betwssn: May 1 and Octoder 1, 1951, with a radiometer adjusted
to foilow the sun. The aperture of the antenna was 24 inches and the
beam width 1°1. Tracings of the records are shown. JTour of the
bursts were accompanied by flares and the fifth occurred when there
was an active region at the west 1imb of the sun. Times of occurrence
and amplitudes of the bursts are tabulated, together with data
concerning accompanying flares, sudden ionospheric distmurdances,
and known dbursts at other wavelengths associated with the same
occurrences. The bursts at 8.5 millimeters differ from those at
longer wavelengths in that they have much shorter durations (all less
than five minutes) and much smaller amplitudes {increase in total
solar radlation not exceeding 27 percent). JYor one of the bursta,
which occurred simultaneously at 8.5 millimeters and 3 cent imeters,
a transport of material within the sun's atmosphere is unlikely to
have been the source of the burst energy. (M.8.C.)

Al-52-15 Hatanaka, Takeo. "[Abstract:] On Noise Storms,” Rep. Ion.
Bes. Japan, 6, No. 3, 164 (1952).

Results of an analysis of noise storms at meter wavelengihs are
briefly described. [For a full account see Al-F2-16.] (M.8.C.)

Al-52-16 Hatanaka, Takeo, and Moriyama, Fumio. "On Some Peatures of
Noise Storms," Rep. Ion. Res. Japan, 6, No. 2, 99-109 (1952).
Reprinted as Tok. Astron. Obs. Reprinte, No. 99.

Observations of noise storms of solar radio emission in meter wave-
lengthis are analysed. A noise storm seers to occur in a sporadic
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manner in a region above a large and magnetically active sunspot.
The probability of observing a storm is greatest at the time of the
central meridian passage of the spot and falls off to half valus two
days from it. An intense flare that accompanies a non-polarized
outburst seems to act as the exciting mode of a starm. The storm
decays exponentially, the order of the time constant being about
fifteen to thirty minutes. A right-handed circularly polarized
storm is associated with the south pole of a sunspot and vice versa.

(A)

A1-52-17 Huldurt, E. 0. "The Solar Eclipse of February 25, 1952,"
Sclentific Monthly, 75, 306-309 (Nov., 1952).

Radio and optical observations were carried out during the total
solar eclipse of Fedruary 25, 1952, by a group of scientists sent
to Khartoum, Sudan, by the Naval Research Laboratory, Washington.
The experiments included the recording of solar radio emission at
wavelengths of 10 ceatimeters ard 8 millimeters. A descriptive
account of the work is given and pictures of the equijment are
shown. {K.8.C.)

41-52-18 (Laffineur, M.] ."Avec la Mission Frangaise du Bureau des
Longitudes pour 2.'fclipu Totale de Soleil & Khartoum (25 Février
1952)," Astronomia, 66, 342-349 (Sept., 1952).

An 1llustrated account of preparations for observing the eclipse of
Tebruary 25, 1952, at Khartoum is followed by a description of the
eclipse itself and of the making of observations at wavelengths of
55 centimeters and 1.17 meters. (Yor a summary of the preliminary
results see Al-52-15.) (M.8.C.)

41-52-19 laffineur, Marius, Michard, Raymond, Pecker, Jean-COlaude,
d'Aganbuja, Marguerite, Dollfus, Audoin, and Atanasijevid, Ivan.
"Observations Cosbinées de 1'Sclipse Totale de Soleil dn 25 Février
1952 & Khartaun (Soudan) et de 1'Sclipes Partielle au Radio-Télescope
de 1'Cbservatoire de Meudon,® (CogbDtes Rendus, 234, 1528-153C (Apr. T,
1952). Reprinted as Contrid. I. A. P. A, No. 108.

Observations of the total solar eclipse of February 25, 1952, were
made in Khartoum at frequencies of 550 and 255 Mc./s., with the aid
of an equatorially mounted parabolic reflector of 6-meter diameter
and 3.6-meter focal length. At the higher frequency 19.5 percent of
the intensity of the radiation of the uneclipsed sun remained at the
middle of totality, and at the lower frequency 30.5 percent. At
Meudon, where the eclipse was partial, the minimua intensity at
25 Mc./s. occurred thirteen ninutes after the maximum of the optical
eclipss and smounted to 81 percent of the intensity of tke uneclipsed
sun, Ooronal observations at optical wavelengths were intluded in the
program of the group at Khartoum. (M.8.C.)
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A1-52-20 Newton, H. W. "Sunspots" (Section of "Solar Activity" by
H. W. Newton ani A. K. Das), M. N., 112, Yo. 3, 332-333 (1952).

Sunspot activity during 1951 is reviewed. Untll after the middle
of the year most of the spots, especially the bigger ones, occurred
within a longitude range cenfined to one hemisphere of the sun.
Throughout a nuzber of solar rotations ending in August, a higher
frequency of bursts of soclar noise on meter wavelengths and a higher
level of the contimuous radiation on centimeter wavelengths was asso-
ciated with this same hemisphere ‘han with the other. (M.S.C.)

Al-52-21 Payne-Scott, Ruby, and Iittle, A. G. "The Pesition and Movement
on the Solar Disk of Sources of Radiation at a Frequency of 97 Mc/s.
I1I. Outbursts,” Aust. J. Sci. Res. A, 5, 32-46 (Mar., 1952).

The apparent position and polarization of the source nf solar radia-
tion at 97 Mc./s. were measured during six outbursts, for five of
which data on the accompanying solar flares are available. Initially
the apparent position of outburst and flare almost coincide, the
outburst usually being mther closer to the solar 1imd than the flare.
As the outburst proceeds, its position rapidly changes, the apparent
movement usually bYeing towards, and sometimes off, the solar limb.
The initial apparent displacement towards the solar 1imb and the
subsequent movement can be explained if we assume that the outburst
radiation is excited by some physical agency originating at the same
time, and in the same region, as the flare, and moving outward throug
the corona. The velocity of such an agency would need to be detween
500 and 3000 kilometers per second, and it is suggested that the
corpuscular streams associated with sudden—commencement terrestrial
magnetic storms are the initiators of outbursts. The polarization of
the outbursts in the early stages is random. Often a second increase
occurs, with elliptical, usually circular, polarization. On two
occasions linear polarization was observed in this later stage of
an outburet. The relation between the changes in polarization and the
assoclated changes in apparent position conform to the rule given in
Part II [A1-51-26], that right-hand circular polarization arises
in the region above a south magnetic pole and left-hand adbove a
north pole, while linear polarization appears to originate above the
central region of a bipolar group, the E-vector having a direction
approximateiy along the axis of the spot group. (4)

Al1-52-22 Pecker, Jean-Clande. "L'Observation de 1'fclipse du 25 Pévrier
4 Khartoun," Ngture; Revue des Sciences et de leurs Applications,
Fo. 3207, 19%199 (July, 1952).

Observations both at optical wavelengths and at radio wavelengths
of 5 centimeters and 117 centimsters were included in the program
of the French expedition for observation of the solar eclipse of
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Fedbruary 25, 1952, at Khartoum. An illustrated account of the
expedition, with emphasis on its sclentific purposes and the work
accompPlished, 1s followed Dy a short description of activities
underteXen by other groups during the same eclipse. Thess included
observations at Khartoum at wavelengths of 8.5 millimeters and
10.6 centimeters and observations outside the zone of totality at
wavelengths of 2 meters and 55 centimeters. (N.8.C.)

Al-52-23 Redman, R. 0. "The Total Solar Bolipse of Fedruary 25, 1952,"
Nature, 169, 686-688 (Apr. 26, 1952).

The suther gives an account of the prodlems investigated dy astron-
omers and technicians gathered in the Sudan for observation of the
total selar eclipse of Tedruary 25, 1952. MNearsurements of solar
radio radiation were made at wavelengths of 8.5 millimeters and
10.6 contimeters by a party from the Naval Research ladoratory,
Yashington, and at wvavelengths of 55 centimeters and 117 centimeters
by a party from the Institut d'Astrophysique. Paris. The data
obtained shounld contridute to the determination of the locations
and the physical conditions characterizing the solar levels from
vhich the radiation comes. (M.S5.C.)

Al1-52-24 Smerd, 8. J. "Solar Radio Noise Data,' Quarterly Bulletin
on Solar Sgtivity (International Astronomical Union), No. 97, 288-
291 (Jan.-Mar., 1952); No. 98, 306-308 (Apr.-June, 1952); No. 99,
324-33) (July-Sept., 1952); No. 100, 344-350 (Oct .~Dec., 1952).
(1. "Fux"; - 2.."Polarisation”; 3. "Variadility"; 4. "Outstanding
Occurrences.”)

e Hllowing data on solar radio noise during_ﬂe year 1222 are tab

lated: dally medians of flux in units of 10 vatt m. © (c¢./s8.) 7,
daily medians or means of the sense and percentage of polarisation,
daily indices of variadility, and characteristiss of outstanding
occurrences. The observations were contriduted dy eleven observing
stations, operating at a total of eighteen separate fregquencies in
the range from 60 to 9400 Mc./s. (M.8.0.)

A1-52-25  "Solar Radioc Bmission," Bulletin of Solar Phenomens (Tokyo
Astronomioal Observatory), 4, 1315 (Jan.-Mar., 1952); 27-29 (Apr.-
June, 1952);: 4i-44 (July-Sept., 1952); 59-62 (Oct.-Dec., 1952).
("Daily Data®; "Outstanding Occurrences.")

The following data pertaining to solar radio emission observed during
the year 1952 are tabulated: flux at 200 Mc./s. for each day and for
certain shorter intervals, flux at 3000 Mc./s. for each day beginning
on October 1, indices of variadility at 200, 100, and 60 Mc./s. for
each day and for certain shorter intervals, and characteristics of
outstanding occurrences at 200, .00, and 60 Mc./s. (M.8.C.)
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Al-F2-26  von Kliiber, H. "Beobachtungen der Sonnenfinsternis vom 25.
Februar 1952 im Sudan,* Saturwissenschaften, 39, FNo. 9, 199-206
(May, 1952).

A short review of the scientific objectives of eclipse expeditions
19 followed by a description of the equipment and observational
programs of approximately a dozen expeditions for observing the
solar eclipse of February 25, 1952, in the Sudan. Radio-astronomical
measurements were planned by two groups. The Institut d'Astrophysique
of Paris erected a radio telescope having a paradbolic mirror of
E~meter diameter and crossed dipoles for observations at wavelengths
of 55 centimeters and 117 centimeters. The U. S Naval Research
Laboratory planned to observe at 9.4 centimeters with a parabolic
mirror of 180-centimeter diameter equipped with an electromagnetic
horn, and at 8.5 millimeters with a system of two cylindrical pare-
bolic mirrors also equipped with an slectromagnetic horn. Pictures
of the instruprents are shown. (M.S.C.)

See also: A2-52-07, Bl-52-04, C1-52-04, 01-52-08, K-52-03, M-52-06,
M-52-07, B=52-05, B~-52-11, and B-52-15.
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A2. RADIATION FROM THE SUN: Theories and Interpretations

A2-52-01 Miperican Asironomers Beport," Sky and Tclesgcope, 11, 114117
(Mar., 19)52). ("Solar Bnhanced Radiation and Plasma Oscillations,"
115-136.

Harl K. Sen's paper on the interpretation of enhanced solar radio-
frequency radiation as an effect of plasma oscillations, presented
at the elghty-sixth meeting of the American Astronomical Society,

is summarized. [For a detailed account of this work see A2-52-11.]
. (M.§.C.)

A2-52-02 TFeinstein, J. "Condition for Eadiation from a Solar Plasma,"
Phys. Rev., 85, 145-1456 (Jan. 1, 1952).

Rocent attempte (see A2-51-01 and A2-49-11) to account for bursts of
solar radloc emiceion by the mechanism ot wave zrowth in a uniform
Flasma of infinite extent are criticizesd on the grounds that the
existencz »f a Poynting vector within a uniform infinite plasma does
not form a criterion for the escape of the radiation. The coupling
of erergy from an oscillating plasma into a rediation field ié shown
to depend upon the existency of rapid spatial changes in the amplitude
of the current distribution éf the piasma. (N.S.C.)

A2-52-03 QGetmartozev, 6. G., and Ginsburg, V. L. "On a Possible Mechanism
for the Sporadic Badic Emission of the Sun" [In Russian], Dok). Akad.
Rguk S. §. §. R., 87, Bo. 2, 187-190 (1952).

The authors consider the possidility that the sun's =poradic radio
emission can be interpreted as the radiation of relativistic electrons
in the magnetic fields of sunspots, & mechanism analogous to one
suggested elsswhere for the galactic radio emission (see B2-51-02 and
B2-52-02). ¥or two limiting cases that specify the directions of the
electron!s motion and radlation with respect to the magnetic field,
the authors calculate the energy radiated by the electron and the
required concentration of relativistic electrons in the corona over a
sunspot. In geneml both the "ordinary" and "extraordinary® waves are
radiated but conditions are more favorable for the "ordinary" wave to
be obwerveble. FProtoa emission appears te¢ be unimportant in the case
of the sun but may be of interest in connecticn with models of radio
stars. (M.S.C.)

A2-52-04 Kitamura, Masatoshi, and Kadena, Muneyssu. "“[Abstract:] On the
Effect of Absorption of the Solar Noise by the Corpuscular Stream.*
Rep. Ion. Res. Japan, 6, No. 4, 216-217 (1952),

Data on solar flares and outbursts of solar radio noise were analyzed
statistically to detemine vhether these phenomena tended to coincide
more frequsently in th: eastern half of the sun's disk than in the
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western hplf. No significant asymmetry, and therefore no evidence
of absorption of salar noise dy solar corpuscular streams, was found.
(M.8.C.)

A2-52-05 EKwal, Bernard. "Sur le Rayonnement flectromgnétique, Produit
par les Chocs a'$1ectrons dars un Milieu Trés Fortement Ioniaé," J.

Pnys. Rad., 13, 35-38 (Jan., 1952). Reprinted as Contrib. 1. A. P. B,
No. 77.

The electromagnetic radiation of long wavelength produced by electrons
in an ionic plasma is discussed according to the classical theory of
radiation, and conditions pertaining tc the emission and propagation
of such radlation in ionlzed reglons of interstelilar space and the
solar corona are considered. (M.8.C.)

A2-52-06 link, J. "Radiations Solaires sur 65 cm Pendant 1'$clipse du
12 Septemdre 1950," B. C. A. I. C., 3, 81-82 (Nov. 30, 1952).

Reber's observations of solar radiation at a wavelength of 65 ocenti-
meters during the total solar eclipse of September 12, 1950, showed
an increase of approximately 10 percent in intensity at first and
faurth contact (see A1-51-29). It is shown that grazing reflection on
the lunar surface fails o account for this phenomenon. An alterna-
tive sugrestion, according to which the increase is attriduted to the
influence of a lunar ionosphere, is advanced. Conditions required
for the existence of such an ionosphere seex to be fulfilled. The
Phenomenon under discussion was more pronounced at first than at
last contact; this is consistent with the supposition that the lunar
ionosphere, like the earth's ionosphere, is bdetter developed on
the evening side than on the morning side. The phenomenon has not
been noted at other eclipses and careful attempts to observe it
are urged. (M.S.C.)

A2-52-07 Maxweil, A. "Possible Identification of a Solar M-Region
with a Coronal Region of Intense Radio Emission." Obserwatory, 72,
22-26 (Febd., 1952). Reprinted as Astron. Contrid. U, Man. II,
Jodrell Bank Reprint, No. 63.

A visually unimportant sunspot group that crossed the sun's meridiar
on Juns 14, 1950, was associated with unusually strong radioc emission
on the meter wavelength band, as reported previously (see Al-51-22).
A sequence of geomagnetic storms, traceadble throughout the following
seven or eight solar rotations, may be ascribed to the synodic return
of the same area of the sun, suggesting that the umsual radio
emission was asscelated with the formation of an M-region. Throughout
the duration of the sequence, radar suroral schoes showed a strong
tendency to occur at t{imes corresponding t¢ the return of the mein
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M-region or a less important M-region 180° awvay in hellographic
longitude. The main M-reglon sequence is the only important one
prior to which regular radio noise observations have been made.

(M.S.C.)

42-52~08 Purcell, E. M. "The Lifetime of the 2251/2 State of Hydrogen

in an lonized Atmosphere,® Ap. J., 115, u57-462 (No~., 1952).

2

The bility of the L - 2% a 2° - 2%p
Proba Yo tmnlitionlzsl/z 2 1/2 an )2 81/2 2 3/2

resulting from collisions of hydrogen atoms in 2"'81/2 state with

electrons and positive 1ons is calculated. The dominant effect
of the protons is shown. The population of the 25 state under
chromospheric conditions 1s found to be substantially lower than
the estimates of Giovanelli, and the appearance of an absorption

line at 9852 Mc./s. from the transition 255, - 2°P, 1is improbable.
1/2 3/2 77 (a; M.5.C.)

A2-52-09 Reule, Alfred. "Zur Thermischen Bmission der Sonnenkorona im
Wellenlangenbereich Zehn Zentimeter bis Zehn Meter," Zeltschrift

fir Naturforschung, 7a, 234~247 (Mar.-Apr., 1952).

The thermal emissicn of the sun 18 calculated for different models
of the corona, refraction and density variation being taken into
account. On the assumption that the electron density 1s known and is
spherically symmetrical, a procedure is deduced for calculating the
temperature in the corona from the measured distribution of intensity
over the solar disk. The observational results of Starier (A1-50-12)
are not consistent with the gencmally accepted distridution of density
or a mltiple of it. The influence of the ray-structure of the corona
1s investigated and it is shown that this can cause marked irregu-
larities in the intensity distribution. Analysis of the intensity
distridution in one direction only may therefore yleld an erroneous
interpretation of the results. (A; M.S.C.)

A2-52-10 Sen, Hari K. "An Botimate of the Dencity and Motion of Solar
Material from Otserved Characteristics of Solar Radio Cutburstc.
Avstract," Pub. A. S. P., 64, 228 (Oct., 1952).

"he theory of 1adio wave generation by multistream charge interaction
(A2-51-05) is sxtended and applied to the observations made by the
Australian workors (A1-50-14) of the spectrum of outbursts of solar
radio-frequency radiation in the frequency range 70-130 Mc./s. The
dispersion equation is derived as a function of the velocity of solar
material erupting into a static corona and of the temperatures and
densities of the material and the corona. The application of the
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dispersion equation to the Australian data enables an estimate to
be of the velocity (¥500 kilometers per sscond) and the density

(¥10” per cubic centimeter) of the moving solar material."
(Reproduced in full)

A2-52-11 Sen, Hari X. "Solar 'Enhanced Radiation' and Plasma Oscilla-
tions,? Phys. Rev., 88, 816-822 (Nov. 15, 1952). Abstracted in

Asironomical Journal, 57, 26-27 (Apr., 1952).

The dispersion relation for a plasma oscillating in a static magnetic
flald is derived by the laplace transfom method. The plasma oscille-
tions are found to be unstadble in frequency bands around multiples of
tho gyrofrequency. A numerical application to spot magnetic fields
at coronal distances indicates sufticient amplification to meake
. Plausidle the theory of the origin of solar "enhanced radiation" in
| Plasma oscillations of electrons gyrating round the magnetic field
i of sunspots. (A)

A2—-§2~12 Takakura, Tatsuo. "The Directivity of Solar Radio Bmission

~from the Sunspots,” Rep. Ion. Res. Japan, 6, No. 3, 162 (1952).

The correlation between solar radio emission and a relative sunspot
number defined by giving greater weight to sunspots in the central
circle sone on the sun's disk than to those in the suter sone was
investizated. The resalts indicate that the locations of sunspots on
the disk do not affect the radio emission observed at 3260 Mc./s. At
1200 and 200 l(c./l. » on the other hand, the radio emission from the
sunspots in the central circle zone appears to be approximately twice
as strong as that from the sunspots in the outer zone. (M.3.0.)

A2-52-13 Thomas, Richard . "[Abstract:] Chromospheric Kinetic Temper-
atur}e from Radio Measures," Astroncmical Journal, 57, 27 (Apr.,
1952).

"A major anomaly in the interpretation of the solar chromosphere at
the present time is the apparent disagreement between temperatures
inferred from optical observations and temperatures inferred from
radio measurss. In each case the relevant temperature is ornly
a kinetic temperature. In the interpretetion of several of the
cptical observations the departure from thermodynamic equilidrium
wf the solar chromosphere har appeared to influence appreciadly
the observations. The radio measures are, currently, interpreted
" as coming from fres-free transitions in the field of the hydrogen
lon. Heretofore, the influence of a departure from Maxwellian
distribution of the electrons about the kineiic temperature of the
chromosphe e has been ignored. It appears however that an average
relative departure between the high energy and the low energy ends of
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the velosity spsctrum amounting to one part in one hundred thousand
will suffice to cause an error of a factor 2 in the inferred value
of the temperature." (Reproduced in full)

A2-52-14 Twiss, R. Q. "Excess Radio Noise from Solar Flares and Sun-

spots," Nature, 169, 185-186 (Feb. 2, 1952).

The suggestion that the excess noise associated with solar flares
and sunspots may be due to longltudinal plasma oscillations 4is open
to criticism on several grounds. Theories involving the amplification
of the transverse radlation field itself would appear to be mors
Promising. The author proposes and discusses such a theory, according
to which oscillations are excited in a thermal plasma moving with a
drisft velocity less than the mean thermal velocity between two
regions in which the characteristic impedance of the medium changus
appreciably within a wavelength. The required conditions might ne
met in solar flares and sunspots at levels from which the radiation
can escape. (™.8.C.)

See also: Al-52-04, Al-52-16, Al-52-21, B2-52-09, M-52-06, and M-52-07.
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Part 1. Observations



Wave-
leangth

21 cm,

1.2 m.,

l.4 m,

1.9,

2.7 a,
3.7 =,
4 B,

8.6 .,

12 =,

- 10%4

10 A

GRMERAL GALACTIC RADIAYION
SUPPLENENTARY SUNMMARY OF OBSERVED WAVELENGTHB

Frequency
(e /a0)

'F “. s' x. .. °' w‘u‘l‘. . *eN &% *eeo s0 0 e . LR ) [l .‘m-fzvcz 31-52-0" !2‘52“, ‘-sz-w
. Stiehting kadiostraling wn 2on en ‘Helkve¢, Yelhatands. . B1-52-0%, B1-52-08, $1-52-07, M-52-C€

f———————— Obzervatoire de LoUdON, PrBNCE. .. .. ivrrarsessncacasssrsnssaconsasnsssancasrasssssBl=52201

r_——:a"nd‘lh hw'a‘o’y' Great kl‘lu\...-...‘........-v--.,-.....n-....-...‘..-.....31-52'(‘

University of wanechester, Great Mitain....c.cce000004.61252-C2, £1-52-13, M-52-0€, R-5:-11

htiml W..“ 0! s‘.ma’d" L'- so ‘.0!.'l.i'tculo-u.a".naa’uoal(1"0!0!'!!.......1-5:.“
v;atiml ”’.“ of 3 ‘nd‘rd" U. s. ‘---‘c..-‘oo--...nouo--n\.a--a..-n'lro-n;cco-o.pnl"z'o‘

S
e
e 33 venci1th uborutory‘ PRt BEALRIN. ovevuvnirrnnrscrsnsnenraavactnsnonsssrsnannss, Blafla0l
e
prremeseeee ¥ation:] Bureau of Standards, U, 8. AciciivisciiisvsrcnracsisessorsvnvrscsarasescsoBlafia(4

’-A"le Bur.'u of S!mﬂu‘dl, Un s. ‘c-oogc'JO-vbn‘ot--o-o:o-a..m-vu.u'--cvc-o-..'c"l-sz-c‘

’htioml m.'u °r sum". U- s. ‘u.<......u--..n..a-.....-..--..o---:.--.--om-‘?-{‘Q

* Por explanation see jage J.



Bl. GOENERAL GALACTIC RADIATION: Observatlons

B1-52-01 Atanasijevié, Ivan. "Mesures du Rayonnement de 1a Voie Lactée
sur 255 Mc/s.," Comptes Rendug, 235, 130-132 (July 16, 1952).
Reprinted as Contrib. I. A. P. A, No. 122.

A radioc telescope having & parabolic antenna of 7.5-meter diameter
with a half-wave dipole and reflector at its focus was used for
measuring radiation from the Milky Way at a frequency of 255 Mc./s.
The observations consisted of sweeps in asimuth at fixed altitudes.
The Sagittarius rezion was observed when on the meridian, other
regions when the galactic plane was near the senith. A preliminary
nap of the radio isophotes was derived. A weak maximum, not shown on
the contour maps octtained by Reber, appears near galactic longitude
100°. (M.8.C.)

B1-52-02 Christiansen, ¥. N., and Hindman, J. V. "21 cm. Line Radiation
from Galactic Hydrogen," Observatory, 72, 149-151 (Aug., 1952,.

Results of a preliminary survey of the 21-centimeter line emissicn
fron hydrogen in the galaxy are presented in the form of a diagram
showing contour lines of brightness distribution. Observed variations
in peak brightness along the galactic equator are attriduted both to
the spreading of the line energy by Doppler shifts due to differential
galactic rotation and to structural features of the galaxy. A
spiitting of éhe line ointo two components occurs between galactlc
longitudes 170 and 250 . On the assumption that this splitting is
an effect of galactic rotation, it is found that large elongatad
st of hydrogen forming arcs suggestive of spiral structure lie at
distances of about 1 and L4 kiloparsecs from the sun. [For a fall
description of the work see Bl-A2-03.] (M.S.C.)

B1-52-03 (hristiansen, ¥W. N., and Hindman, J. V. "A Preliminary Survey
of 1420 Mc/s. Line Emission from Galactic Hydrogen," Augt. J. Sci.
Res. A, 5, 437-455 (8Bept., 1952).

A prelimingry survey of 1420-Mc./s. hydrogen-line emission was
made over 270 of galactic longitude extending through the galactic
center and anticenter. The raliation source is in the form of a
band of varying intensity along the galgctic equator. The maximum
trightness temperature is about 100 K, in the direction of the
@lactic anticenter. Measurements of line profile show considerabdle
variation, with a minimum width of 0.12 Mc./s. Doudle lines are
evident between galactic longitudes 170° and 240 and it is suggested
tha% these may originate in major structural features of the galaxy.
The change in :he peak brightness of the line along the galactic
equator may result from line broadening due to galactic rotation.
On the other hand it may reveal the existence of highly emitting
regions. The latter interpretation is supported by the agreement
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in position of the bright areas for both the line emission and the
continuous-spectrum galactic emission. (A)

Bl-52-04 Cottony, H. V., and Johler, J. R. "Cosmic Radio Nolse Inten-
sities in the VHF Band,” Proc. I. R. E., 40, 1053-1060 (Sept., 1952).

During 1948 and 1949, the National Bureau of Standards conducted
continuous, dbroad-directivity measurements of the cosmic radio noise
intensities at frequencies between 25 and 110 Mc./s. The purpose
was to evaluate the importance of this noise from the standpoint
0f 1ts interference with radio communication. The results show a
regular daily variation in noise corresponding t¢ the movement of
the principal sources of cosmic radio noise across the antenna
recelving pattern. This nomal commic noise intensity pattern
was found to be constant within the limits of the accuracy of the
measurements. The aversge daily maxima and minima which bracketed
the daily variations are presented in tabular form. ¥o measurabdle
changs in these limits was observed in the course of the measurements.
Besldes the normal cosmic radio noise, periods of abnormal high noise
‘levels, gonerally associated with pericds of urmsual solar activity,
were observed and recorded. (4)

B1-52=-05 Muller, C. A. "Meting van Radiostraling uit de Melkweg op

1420 MEs," 2Pijdechrift ven het Nederlands Radiogenootschap, 17,
3-14, and discussion on page 15, (Jan., 1952).

A short general introduction in radio astronomy is followed by a
description of a special receiver used for the first odbservations
in the Nethsrlands of the 1420-Mc./s. 1ine in the spectrum of galactic
radiation. (A)

Bl-52-06 Oort, J. H. (in collaboration with C. A. Muller). "Spiral
Structure and Interstellar Radio Emission,* Monthly Notes of the
Astronomical Soclety of Sauth Africe. 11, &-70 (July 31, 1952).
Also with certain additions in South African Journgl of Sciencs,
49, 87-92 (Oct .-Nev., 1952).

A discussion of certain of the known facts and unsolved problems
concerning spiral structure of galaxies is followed by u summary
and provisional interpretation of the results nf new measurements
of the contours of the emission 1ine of interstellar hydrogen at a
wavelength of 21 centimeters. The measured Doppler shifts of the
maxima,0f the 1line profiles are assumed to correspond to radial
velwcities due to differential rotation of our galaxy. A provisional
relation between circular rotational velocity and dietance from
the galactic center bdeing adopted, the observations then indicate
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that mjor maxima of the density of interstellar hydrogen are ar_anged
in two spiral arms. The positions of the arms, one gf which is
strikingly evident at all galactic longitudes between 30 and 1300,
are indicated diagrammatically. They show that our galaxy is a
sPiral of intermediate rather than of late type. The new evidence
shows conclusively that the interstellar gas is concentrated in
the spiral arms. (M.S8.C.)

B1-52-07 Qort, J. H., with van de Hulst, H. C., and Muller, C. A.
"Spiraalstructuur van het Melkwegstelsel," Verslag van de Gewone

Vergadering der Afdeling Natuurkunde (Koninklijke Nederlandse Akademie
van Wetenschappen), 61, 140-143 {Oct. 25, 1952).

The emission line of interstellar hydrogen at 2l-centimeter wave-
length was observed with the aid of a movable parabolic reflector
of apsrture 7% meters. The beam width was 2?7. Line profiles were
obtained at five-degree intervals of galactic longitude over the
portion of the galactic pilane observadle from the Netherlands. 1In
the directions of the ganlactic center and anticenter the profiles are
symnetric and reveal no systematic deviations from circular motion;
their width corresponds to an average random radial velocity of
6 kilometers psr second for the 1adividual clouds. In other direo-
tions the profiles are wider and show several maxima resulting from
Doppler shifts due to differential galactic rotation. JYor the outer
parts of the galaxy (outside a circle centered at the galactic center
and passing through the sun), the relation between t‘he density of
hydrogen and distance from the sun was derived in each direction on
the assuption that the systematic motion is circular and depends only
on distance from the galactic center. The results, here presented
diagrammatically, show that both the regions of maximum and minimum
dersity are arrayed in spiral arms. Except for the longest arm, which
is approximstely circular, the arms are tilted so that the sense of
rotation of the galaxy is that of a spring being wound. (M.S5.C.)

B1-52-08 Royal Astronomical Society. "Meeting of the Royal Astronomical
Society {Oct. 10, 1952]," Observatory, 72, 213-221 (Dec., 1952).
(Material pertaining to extraterrestrial radio noise on pages 215-
217.)

Descript ions of current astronomical work in Japan and at the Central
Radio Propagat ion laboratory of the National Bureau of Standards were
yresented by [Y.] Hagihara and A. H. Shapley respectively. The
work includes studies of solar radio emission. P. A. G. Scheuer
and M¢ Ryle reported on a radio-astronuomical investigation of H II
regions. Using sn interferometric method for obtaining high resolving
pover, they made a survey of the latitude distridbution of galactic
radio emissinn at frequencies of 80 and 210 Mc./s. The results
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are consisteat with the predictivn that at these frequencies the
H II regions should appear as a dright strip along the gahcsic
equator. An aversge temperature of these regions exceeding 18,000  C
is indicated but the possidility that the central maximum is due in
Part to a population of a mew type of radio stars showing stroxng
galactic concentration is mot ruled out. (M.S.C.)

See also: B2-5H2-09, Cl-52-02, Cl-52-13, M-52-06, amd R-52-11.
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B2. GENERAL GALACTIC RADIATION: Theories and Interpretations

B2-52-01 Binge, Hans-Jost. "Vergleich Solarer Erscheinungen mit der
Verdnderlichkeit von Sternen in Gasnebeln," Zeitschrift fiir Natur-
forschung, T, 4u0-444 (June, 1952). [Material perteining to extra-
terrestrial radio noise on page Lil. ]

The peculiarities of BRW Aurigae stars are interpreted as effects of
a Phenomenon analogous to sunspot activity but very much stronger.
It 18 suggested that eruptions on these stars, analogous to those
producing intense radio emission on the sun, are the source of most
of the galactic radic radiation. (M.S.C.)

B2-52-02 Getmantzev, G. G. "Cosmic Electrons as the Source of the
Radio Radiation of the Galaxy” ([In Russian], Dokl. Akged. Hauk
S. S. S. R., 83, No. 4, 557-560 (1952). 4

An analysis of the proposition that cosmic noise in the meter-wave
band is due to electrons with relativistic energies yields a theo-

retical answer not in disagreement with experimental data.
(P:J.M.Hough)

B2-52-03 Hutchinson, G. W. "On the Possible Relation of Galactic Rad'o
Noise to Cosmic Rays," Phil. Magz., 43, 847-852 (Aug., 1952).

The possidility that cosmic rays are accolo;ated_sn regions of the
alaxy of intermediate particle density (=~ 10" em. 7) is considered.
It 1s found that a conservative estimate of the magnetic fields in
such regions would lead to a radio noise flux of the observed order
of mgnitudes, ani that the oteerved spectrum could easily bs produced.
A possidle cause is suggested for the low-energy cut-off in the
cosmic-ray spectrum. If the proposed mechanism accounts for any
large proportion of the cosmic rays, these should be accompanied
by a small flux of 7" quanta which should show the same anisotropy
as the galactic radio noise. (A)

B2-52-04 Xorchek, A. A., and Terletzky, Ya. P. "Blectro tic Radie-
tion of Commio-Ray Protons and Galact ic Radio Radiation" il‘n Russian ],
Zhurnal Eksperimental 'nol 1 Teoreticheskol Fisiki, 22, £07-509
(Apr., 1952).

Radiation by cosmic-ray protons moving in megnetic fields in the
éalaxy is suggested as ¢ possidle explanation of the gnlactic radio
emission. The spectral distribution of such radiation is calculated
and found to be in reasonadbly good agreement with the spectrum
of galactic radio emission as determined odservationaily. Both
the cosnic rays and the radlo emission would originate in regions

having a high density of cosmic particles and a high magnetic thld).
(M.S.C.

33



4 cmm . o e ua N

B2. GENERAL GALACTIC RADIATION: Theories and Interpretations

B2-52-05 Oort, J. H. "Problems of Galactic Structure," A4p. J., 116,
233-250 (Sept., 1952).

The author's Henry Norris Russell Lecture delivered on December 27,
1951, is reproduced. It contains a detailed summary and evaluation
of the status of knowledge concerning the structure of our galaxy.
The interrelaticnships between the results obtained dy optical arnd
by radio techniques of investigation are drought out, and profitable
avenues for further research are suggested. The possidilities of
obtaining significant information from observations of the emission
line of interstellar hydrogen at 2l-centimeter wavelengih are empha-
sized. (M.S.C.)

B2-H2-06 Shklovsky, I. S. "Hadio-Spectroscopy of the Galaxy' [In
Russian], Astrongmicheskii Zhurnal, 29, 1l44~153 (Mar.-Apr., 1952).

This paper develops the theory of the monochromstic radio emission
of the galaxy, taking into account the extraordirorily low kinetic
temperature of the interstellar gas in the H I sones. In directiouns
wvhere the differential galactic rotation is not an important factor,
the contour of the line at A = 21 centimeters is determined by the
individual velocities of clouds of interstellar gas. Although the
optical thickness of the galaxy in the direction of its center is very
great , nevertheless the observed half-width of this line makes 1%
possible to estimate the total numdber of hydrogen atoms in & column of
unit cross_gection extending across the entiie galaxy. It is of the
order of per square centimeter. This permits us to conclude that
the total mass of the interstellar gas amounts to only a small
Percentage of the total mass of the galaxy. The possibility of
observing the individual clouds of non-ionized interstellar hydrogen
1s demonstmtod. The differential galactic rotation to a considerabdle
extent renders the galaxy transparsat to ‘he 2l-centimeter wavelength
in a number of directions. If the abuniance-ratio of deuterium to
hydrogen is more tham 1/1000, it is to be expected that the radio
spectrum of the galaxy, in the direction toward the galactic center,
will exhibit an absorption line of denteri~: «i a wavelength of
84.5 centimeters. A possibility of studying the isotopic composition
of the interstellar gas is thus revealed. (A)

B2-52-07 Shklovsky, I. . "Or the Nature of the Radio Radiation of

the Galaxy" [In Russian], Astronomicheskii Zhurnal, 29, 418-449
(July~-Aug., 1952).

Uns5ld's conclusion that the interstellar ionized gas contributes
1ittle t¢ the observed galactic radio radiation is rejected. The
radiation bas twvo components: one ocomponent originaties in the gas
and is apparent mostly on short wavelengths, the other originaces
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in radlio stars and 1s apparent mainly on long wavelengths. The
division of the observed intensity of radio emission into these
components for different wavelengths and for different parts of
the sky is discussed. It 1s concluded that the secondary maxima in
Cygrus, in Vela, and in the field around the anticenter are entirely
attridbutadle to intersteliar gas. The distribution of intensity
of the gas component also reveals certain features of the spiral
structure of our galaxy. TFrom the distribution of the intensity
of the component that originates in radio stars, it is found that
the radic stars form a spherical system, their density in the center
being only 2.7 times greater than in the nsighborhood of the sun.
Thus the spatial distribution of radio stars differs greatly from
that of all other known objects in the galaxy. The author presents
arguments for the assertion that the five brightest radlo stare are
a special type of galactic object and prodadly unigus. The total
number of radio stars in the galaxy is derived: it greatly exceeds
the rmumber of ordinary stars and the masses of the radio stars must
therefore be small. (A3 M.S.0.)

B2-52-08 Shklovsky, I. S. "On the Spatial Distridusion of the BSources
of the Galactic Radio Beission" [In Russian], Dokl. Akad. Fauk
s. 80 8' L. 35. NOa 6' 1231-1234 (1952)'

The analysis of four papers (Piddington, B2-51-03; Bolton and West-
fold, B1-50-02; Allen and Gum, B1-50-01; Hey, Phillips, aad Parsons,
Bl-46-02) ylelds the following general characteristics of the iso-
Thotes of galactic radlo emission: (1) the maximum of radio intensity
near the center of the galaxy, (2) three secondary maxima (two "sharp
ones in Cygnus snd Vela, and a fla! one near the anticenter), and
(3) a considerable intensity near the galactic poles. The division
of radio emissior into two components (ionized interstellar gas and
radio stars) shows that the secondary maxima are of interstellar
origin. In the region of the galactic center the gaseous component
Plays the main part up to A = 300 centimeters. I% follows that the
radio stars are not concentrated in the plane of the galaxy, and that
their intensity component in the center is only L.4 times that in the
anticenter; the value of d(log n)/dR for radio stars is -0.056, i.e.,
about one-half of that for the Cepheilds. [Bes also 32-52-07.;

(P:7.lachnan

B2-H2-09 ¥ild, J. P. "The Radio-Frequency Line Spectrum of Atomic
Hydrogen and its Applications in Aetronomy," Ap. J., 115, 206-221
(Mar., 1952). '

Torsndas are obtained for the frequencies, transition probabilities,
and natural widths of the discrete lines of atomic hydrogen that fall
within the redio spectrum. Such lines are due to transitions within
either the fine structure or the hyperfine structure of the energy

35



BZ, GENEBAL GALACTIC RADIATION: Theories and Interpretations

levels. The conditions necessary for the formation of observable
emisslion and absorption lines are examined. Thence an inquiry is
made into which of the hydrogen lines are likely to be observable
from astronomical systems. It 1s found that the sun may give a
detectable absorption line at about 10,000 Mc./s., corresponding
2
to the 2 81/2 -
solar lines are not likely to be observable. TFrom the interstellar
gas, the emission line alresady observed (i.e., the 1420 Mc./s.
hyperfine-structure line) is prodadly the only detectable hydrogen
line. The importance of this line in the study of the interstellar
gas 1s discnssed. Some general conclusions are drawn from ths
Preliminary evidence regarding the motion and kinetic temperaturs
of the regions of un-ionized hydrogen. The radio data are used t»
obtaln a measure of the product of "galactic thickness" and average
hydrogen concentration. (A)

22P3/2 fine~structare transition, but thai other

B2-52-10 VWouthuysen, S. A. "On the BExcitaticn Mechanism of the 21 cm
Interstellar Hydrogen Emission Line," Physica, 18, 75-76 (Jan.,
1952).

The absorption and re-emission of Lyman-oX resonance radiation trapped
in E I regions of interstellar space cause a redistribution of
the two components of the ground state of the atom and estadblish
equilibrium between the intemal and translational degrees of freedom.
The relative populations of the two hyperfine-structure levels
depend on the shape rather than the intensity of the spectrum of the
Lyman- )Cradiation. This shape will be that of the Planck spectrum
for the kinetic temperature of the cloud, and the kinetic temperature

will then become the "population temperature.” [See also B2-52-11.]
(M.5.C.)

B2-52-11 Wouthuysen, S. A. "[Abstract:] On the Excitation Nechanism of
the 21~cm (Radio-Frequency) Interstellar Hydrogen Emission Line,"

Astronomical Journal, 57, 31-32 (Apr., 1952).

"The mechanism proposed here is a radiative one: as a consequence
of absorption and re-emission of Lyman-(X resonance radiation, a
redistribution over the two hyperfine-structure components of the
ground level will teke place. Under the assumption — here certainly
permitted — that induced emissions can be neglected, it can easily
be shown that the relative distribution of the two levels in question,
under stationary conditions, will depend sclely on the shape of
the radiation spsctrum in the La region, and not oa the abscglute
intensity. ... The conclusicn 18 that the resonance radiation provides
a long-range interaction between gas atoms, which forces the internal
(spin-)degree of freedom into thermal equilibrium with the thermal
motion of the atoms." [See also B2-F2-10. ]

(Mrst and last paragraphs only reproduced in fill)
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B2-52~12 Wyatt, Stanley P., Jr. "[Abstract:] A Radio Model of the
Galaxy," Astron 1 Jourmal, 57, 168-169 (Oct., 1952).

BEadio isophotes determined by Holton and Westfold at 100 Mc./s. are
analyesed on the assuptions that the radio galaxy is axially symmetric
and that 1t is trensparent at 100 Mc./s. The density function in the
galactic plane 1s found to be approximately Gaussian with the sharpest
decay in the regions two to four kiloparsecs from the center. Super-
posed on this are a constant component with brightness temperature
about AEOOK and an asymmetric componert in the anticenter directions.
On the assumption that the dsnsity distridbution in the sz~direction
follows a Gaussian law, ths decay rate for the nuclear pari of the
gnlaxy is five times as rapid at right angles tc ths galactic plane
as in the plsne, and for the solar neighborhood three times as rapid.
Only a small part cf the constant 450 excess can be attributed to
other galaxies radiating like our own. (M.S8.0.)

Sae alsc: A2-52-05, B1-52-03, Bl-52-06, B1-52-07, B1-52-08, C1-52-02,
and 01-52-10.
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C1-52-01 Brucewell, Bonald. "Radio Stars or Radio Nebulae!," Observa—
tory, 72, 27-29 (Peb., 1952).

(bservations by B. Y. Mills, indicating the existence of two discrete
radio sources (in Sagittarius and Vela) with angular extensions
of about 35', raise the question whether all discrete sources are
"radio nebulae.® [The principle of the apparatus used by Mills is
explained and characteristics of ar extended discrete source in
Cygnus, as determined by Plddington and Minrett [see C1-52-12],
are btriefly described. (M.S.0.)

C1-52-02 Brown, R. Handury, and Hazard, C. "Bxtra-Calactic Radio-
Frequency Radlation," Phil. Mag., 43, 137-152 (Fed., 1952). Re-
Printed as Astron. Contrib. U. Man. II, Jodrel)l Bank Reprint, No. 6l.

It has heen shown previocusly that radlo-frequency radiation is being
received on the earth from the extragalactic nebula NGC 224 (M 21).
T™his paper reports some initial attempts to extend the measurements
of extragalactic radio radiation at a wavelength of 1.89 meters.
A radio survey was nade of three dright nebulae (in addition to
NGC 224) and three radio sources were associated with them. The
radio intensity to be expected from eight of the major clusters of
nedbulae was calculated and two of the clusters were surveyed and
ldentified with radio sources. JYor a selected regicn of the sky an
attempt was made to predict the irregularities in the radio isophotes
corresponding to large-scale irregularities in the distsridution
of extragalactic nedulae. These predictions were compared with
radio observations of the region, and it is shown that there is a
correlation between the radio {sophotes and the distridution of
extragalactic netulae. A preliminary examination was made of the
relation betwesn the apparent photographic magnitude and the apparent
Tadio magnitude of the nedulae. 7The results suggest that there is a
definite relationship and that the apparent photographic magnitude
increases more rapidly than the apparent 1adio magnituds. (A)

Cl-52-03 Brown, R. Hanbury, and Hazard, C. "Radio-Frequency Radiation
from Tycho Brahe's Supernova (4A. D. 1572)," HNature, 170, 364~365
(Aug. 30, 1952). Reprinted as Astron. Contrib. U. Man. II, Jodrell

Bank Reprint, No. J2.

A numder of localized snurces were detected in the course of a
detailed survey of the radiation at 158.5 Mc./s. from the region of
the sky lying within the field of view of the 218-foot paradoloid at
the Jodrell Bank Experimental Station. One of the sources sgrees in
Position with the supornova of 1572 and is tentatively identified as
its remnant. In contrast to the Crabd Nebula, which is believed to bde
the remnant of the supernova of 1054 and has previously been iden
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tified as a radio source, the remnant of the supernova of 1572 has not
nen observed optically. The two radio sources differ in intensity by
about 2.5 magnitudes, as did the apparent visual magnitndes of the
two supernoves at maximum brightness, but the remnants differ by at
least 6 magnitudes in integrated photographic magniiude. No radio
source has yet been detected at the position of the other supernova
(that of 1604) known to have occurred in the galaxy. (M.8.C.)

Cl-52-04 Browa, B. Hanbury, Jennison, R. C., and Das Gupta, M. K.;
Mills, B. Y.: Seith, F. G. "Apparent Angular Sizes of Discrete
Radio Sources," Nature, 170, 1061-1065 (Dec. 20, 1952). TFirst
part reprinted as Astron. Contridb. U. Mgn. iI, Jodrell Bank Reprint,
No. 76.

The results of three separate experimental investigations of the
sngnlar sizes of discrete radio sources are presented. Interferometer
techniques with a variety 6f antonna spacings were used in all cases.
The two most intense sources were observed at the Jodrell Bank
Experimental Station at a frequency of 125 Mc./s. with antennas
spaced along four different base lines; they were found to have
apparent angular sises of the order of a fev minutes of arc. The
source in Cygnus was found to be markedly asymmetrical in angular
size, that in Cassiopeia roughly symmetrical. In Australia, the
effective sises of Cygnua A, Taurus A, Virgo A, and Centaurus A
were d in the east-west direction at a frequency of 100 Mc./s.
Values of 1.1, 4!, 5', and 6' respectively were obtained. Previously
suggested ldentifications of these sourcss with certain nedulas are
confirmed by the fact that in all four cases the dimensions of the
radio and opticel objects are comparable. At the Cavendish Laboratory
the intense sources in Cygnus and Cassiopela were measured at a
wavelength of 1.4 meters. The results wore consistent with tbqu to

expected from uniformly dbright disks having diameters of 3.5 and
5.5 respectively. (M.S.0.)

C1-52-0% Burrows, K., and Little, C. G. "Simultaneous Observations of
Radio Star Scintillations on Two Videly Spaced Frequencies," Astron.
Contrid. U. Man. I, Jodrell Bank Annals, 1, 29-35 (Dec., 1952).

Observations of the scintillation of a radio star were made simal-
tansously at frequencies of 81.5 and 118.5 Mc./s. The average cross-
correlation coefficient between the scirtillation records on the
two fregquencies was 0.61, with a standard deviation of 0.13. No
aystemtic wariation of cross-correlation coefficient with fluctution
rate or source elevation was found; the correlaticn showed a tendency
to decrease with increasing amplitude of fluctuations. The experi-
nental results are in gensral agreement with previous observations

in Bngland, but 2> not agree with earlier observations in Anntnl%.;
A
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C1-52-06 Eewish, A. "The Diffraction of Galactic Radioc VWaves as a
Method of Investigating the Irregular St ructure of the Ionosphere,"
Proc. Roy. 8oc. A, 214, 494514 (Oct. 9, 1952).

The amplitudes of the radio waves received from a radio star at two
Points separated by about 1 kilometer were studled and compared.
The results iniicate that the variations of phase and amplitude at
one point can by ascrided to the steady drift ¢f an irregular wave-
pattern over the ground. It is shown how the structure and movement
o0f the wave-pattern can be deduced from the observations. The
1rregular wave-pattern across the ground can be thought of aec a
diffraction patterr produced dy the passage of the waves $hrough
a portion of the ionosphsre which imposes irresgular changes of phase
on 1t, and 1t 18 shown how the ionospheric characteristics can
be deduced. The ionospheric irregularities are shown to have a
lateral sxtent of the order 2 to 18 kilemeters, and & variation
of electron conient of adbout 5§ x 10° electrons per square centi-
neter. It 1s deduced that the irregularities are at a height of
about 400 kilometers. They are most pronounced around midnight and
exhibit little annusl variation. The irregular portion of the
ionosphere moves with a steady wind-like motion with a velocity
of the order 100 to 300 xeters per seocond. The velocity decreases
after midnight, and large velocities are associated with periods of
magnetic disturbance. (4) .

Cl-52-07 ILittle, C. G., and Maxwell, A. "Scintillation of Radio Stars
During Aurorse and Magnetic Storms," J. Atmog. Terr. Phys., 2, Fo. 6,

356-360 (1952). Reprinted as Astron. Contrid. U. Man. II, Jodrell
Bank Rgprint, No. T73.

During suroras, the scintillations of radio stars are, on the average,
four times more repid than during nommal conditions. This increase in
the scintillation rate 1s believed to result from a fourfold increase
in the steady drift motion of the ilonospheric irregularities which
cause the scintillations. More generally, it 1e found that the
scintillation rate, and the velocity of the ionospheric irregu-
larities, are approximately proportional to the K index of geomagnetic
activity. (A)

(1-52=-08 Machin, K. B., and Smith, F. G, "Occultation of a Radio S8tar
by the Solar Corona," HNgture, 170, 319-320 (Aug. 23, 1952).

Interferometers of large resolving power were used for measuring the
intemmsity of mdiation at 210, 1.5, and 38 Mc./s. from the radio star
in Taurus (05.01) during a close passage of the sun in the period
June 5=-20, 1952. The occulsing effect of the solar corona could de
accurately odserved only at “he two lower frequencies sinoce a small
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sunspot caused disturbances at 210 Mc./s. At both 81.5 and 38 Mc./s.
the records showed a reduction of amplitude when the separation of
the sun's center from the radio star was ten times the angular radius
of the sun's visible disk, a separation considerably greater tnan
that for which an observable effect had been predicted. The reduction
could be attrituted either to an actual decreass of flux density at
the earth, or to an increase of the apparent angular diameter of the
radio star possidly due to irregularities of electron density in the
outer corona. The cbservations at 38 Mc./s. are consistent with an
1ncrease of apparent diameter from 15' to L45' as the separation
decreased from 10 o 4.5 solar radii. The cerresponding figures for
81.5 Mc./s. are 8! and 25°'. (M.8.C.)

C1-52-09 Maxwsll, A., and Little, C. G. "A Radio-Astronomical Investi-
?.tion of Winds in the Upper Atmosphere," Nature, 169, T46-747
May 3, 1952). Reprinted as Astryn. Contrib. U. Mgn. II, Jodrell

Bank Reprint, No. 48.

Fluctuations of the radiatlion at 80 Nc./s. from the intense radio
stare in Cygnus and Cassiopeia were observed with three receivers
arranged triangularly at spacings of approximately 4 kilometers.
Small displacements in the times of occurrence of individnal fluctus-
tions at the various stations indicated the drift on the ground of
the diffraction pattern produced by irregularities in the F-region
of the iocnosphere and from this the horizontal coxponent of the
lonospheric motion was deduced. The F-region irregularities were
fomd to Lave a steady translational mcvement with an average velecity
of approximately 350 kilometers per second and with the prevailing
direction towarda the west. Observations at low angles of elevation
(which were carried out in May and June, 1951, and pertained to
lonospheric conditions at a mean latitude of 60 N) ylelded a iower
mean velocity towards a more northward direction than observaticns
near the zenith (which were carried out in Septemder and Octoder,
1951, and pertained to latitude 53°X). Usually the direction of
movemant remained steady for many hours but on two occasions it was
observed to change by 140° within an hour. The rate of fluctnation
bears a linear relationship to the veloocity of the diffraction pattern
across the grourd and the variations in this rate are therefore due
to changes in the velocity rather than the size of the P-reglon
irregularities. (M.8.0.)

- 01-52-10  Mills, B. Y. "The Distribution of the Discrete Sourcea of
Cosmic Radio Radiation," Aust. J. 8ci. Res. A, 5, 266-287 (Jane,
1952), and correction, Ausi. J. Phys., 6, 125 (Mar., 1953).

Seventy-seven discrete sources of cosmic radio radiation were obsarved
at a frequency of 101 Mc./s, with a Michelson-type interferometer
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equipped with a sensitive receiving system. The positions of the
sources are given to sufficient accuracy for statistical analysis,
and their galactic distridution is examined. It is found that the
distridution can be explained on the assumption that the sources can
be separated into two major classes, one having a high degree of
glactic concentration and the other having a random distribution.
The possidle identification of the sources with various types of
astronomical nbjects is discussed, and it s concluded that, although
some of the evidence is suggestive, it is insufficient for any
positive conclnsions to be formed. (A; M.8.C.)

C1-52-11 Mills, B. Y. "The Posiiions of Six Discrete Sources of Cosmic

Badio Radiation,” Aust. J. Sci. Res. A, 5, 456-u63 (Sept., 1952).

Accurate posit ions were measured at a frequency of 100 Mc./s. for the
following six discrete sources of cosmic radic radiation: Cygnus A,
Csmtarus A, Virg A, Tmrus A, Eydra A, and Fornax A. Systematic and
randar srrors influencing the observations are discussed. Three of
the sources, Taurus A, Centaurus A, and Virgo A, were previously
identifisd with nebulae by Bolton, Stanley, and flee; these identifi-
caticns appear to be confirmed. It 1s also found that Centaurus A and
Yornax A have measurable angular sizes (about io) . (A; M.S.C.)

01-52-12 Piddington, J. H., and Minnest, E. G. "Radio-Frequency Radi-

ation from the Consteliation of Oygnus," Aust. J. Sci. Res. 4, 5,

Observations, at frequencies of 1210 and 3000 Mc./s., of the radiatien
from & portion of the constellation of Oygrus are descrided. Two
souroes of radiation were observed at the lower frequency, ons being
the well-known "radio star," Cygnus A. The other was a diffuse
gsource of 1imited extent which might be called a "radio nedula.”
Nelithar source could be observed at the higher frequency. The
propertiss of both sources, yarticularly their epectra. are discussed
and 1t is shown that earlier ciscrepancies in observations of the
Cygnus region may bde explained. The diffuse source coincides in
position with the secondary maximsum in the lower frequency galactic
contours, which Bolton and Westfold (B1-50-02, B2-50-02) have inter-
preted as a spiral arm of the galaxy. The new evidenoce suggests
that the source is prodadly due to thermal emission from clouds of
jonigzed interstellar gas, Possidly in the region of M Oygni and
having a temperature and electron deasity of the order of 107 °r and
10 per cudic centimeter respectively. (A)

(1-52=13 Rayal Astronomicel Society. "Meeting of the Royal Astronomical

Society at Leeds [July 25, 1952]," GCbservatory., /z, 183-191 (Oct.,
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1952) . D]htorhl pertaining to extraterrestrial radio noise on pages
18-185 .

Papers presented and discussed at the meeting included an account by
BR. Hanbury-Brown of a radio survey of a purtion of the Milky VWay.
From observations made with the 218-foot parabdoloid at the Jodrell
Bank Experimental Station, he and [C.] Hazard obtained radio iso-
Photes over a 2u4~degree band of decliamation extending from Perseus
to Cygmus. Among the localized sources detected was one tentatively
identified as the remnant of the supernmova of 1572. [See also
C1-52-03. ] (M.8.C.)

C1-52-14 Smith, F. G. "Ilonospheric Refraction of 81.5 Mc/s Radio Waves
from Rudlo Stars," J. Atmos. Terr. Phys., 2, No. 6, 350-355 (1952).

Ionospheric refraction of radio waves from radio stars may cause
variations in the appareat right ascemsions of the stars because of
horisontal gradients in the total ionization of the ionosphere.
These gradients occur during the normal diurnal changes of the
F-region, and observations of their magnitude allow an estimate
to be made of the t¢tal ionization of the F-region, including the
part above the maximum of ionmnization demsity. An account is given
of measurements of the refraction of 81.5 Mc./s. radio waves from
four radio stars. The results are ccnpared with calculations made
from the results of ionospheric soundings, and they are found to de
in agreement 1f certain plausidle asspzptions are made dbout the
distribution of electrons in the FP-region. ()

C1-52-15 Smith, F. G. "The Measurersat of the Angular Diameter of
Radio Stars," Proc. Phys. Sog. B, &5, 971-980 (Dec. 1, 1952).

A nev method of using interferoreiters to measure the diameters of
radio stars is descrided. The method iu dased on the use of the
Phase-switching system, and hes several practical advantages over
previous methods. Measuremernts which were made oa the radio star
(23.01) 1n Cassiopeia, indicate that the radio star has an angalar
diameter of about 5!, the exact value depending on the distridutioa
of brightness across the star. A gaseous aebula reported by Baade,
in the same position as the radio star, has adout the sans diameter.
Some measurements were also made on the radio star (1901) in Oygnus,
and this star appears to huve an angular diameter of about 32'.  (A)

See also: K-52-03, M-52-06, and M-52-11,
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C2-52-01 Bochnidek, Z&vi¥. "Badio Waves from Extrsgalactic Nebulas" [In
Csech], Hide Hwisd, 33, 61-64 (Mar., 1952).

A drief review of early observations aud attempted interpretations
of galactic radio radiation is followed by a summary of the known
information concerning discrete radin seurces. Tor thirteen of
the sources locaied dy Ryle, Smith, and Elsmore (see 01-50-04],
identifications vith visually observable celestial bodies (including
two novae, one planetary nedula, and ten extragalactic nedbulae) are
suggested . Puusling considerations affacting the interpretation of
the nature of radio sources are enumerated. (4.8.C.)

C2-52-02 "lIdentification of Bxtended Radio Sources" [Section of the
report of the Mount Wilson and Palomar Observatories] (In Carnegle

Institution of VWashington. Y B . 1 -
19°2. ')U‘"uhington. Carneglie Institution of Washington, 1952. pages
12’-15 ° “

Identifications ocf three cosmic radio sources with astronomiocal
objects are reported. Minkowski found that Puppis A corresponds
in position to a masse of peculisr filaments having random velocities
of +50 kilometers per second and Baade identified Cassiopela A with
the center of a very remarkable emission netule. 4% the pezition of
Oygnus A, Baade found a very gqueer object that can be interpreted
as twvo extragalactic nebulae in collision. The odject has a strong
emission spectrum with a red shift of 16500 kilometers per second.
In each of the thres cases the redio and optical objects have similar
diameters. (M.8.C.)

C2-52-03 Kahn, F. D. "On Some Possible Mechanisms of Radio Stars.
I. The Cradb Nebula," M. .N.,.112, No. 5, 51a-517 (1952),. BReprircted
as jstron. Contrid. U. Mgn. III, No. 6.

It 15 assumed, first, that the radio noise emitted by the Crad Nebula
is,4pe to the deflection of fast electrons (with a velocity of about
10"" centimeters per seeomd) in fields of force with atémic dimen-
sions. The total emrgy ocutput necessary for this process is found to
be improdbably large. It 1s further shown that it is not possidble to
explain the observed intensity of radio noise by free—-free tramsitions -
due to electrons with thermal velocities only. (4)

C2-52-04 Shkloveky, I. 8. "On the Nature of the Radio Star Buission"
([In ?nuoinn]. Dok). Akpd. Ngux 8. 8. 8. R., 8, No. 3, 509-512
1952) .

It has previously bdeen shown (see B2-52-07) that radio stars are of
two types: (1) intense onss that are few in number and are associated
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with the galactic equator or with particular galactic nedulae, and
(2) "ordinary" ones that are more mumerous than optical ssars,
ar® not concentrated toward the galactic equator, and show 1ittle
conctentration toward the galactic center. The hypothesis that the
radiation of radio stars is produced by retardation of electrons
in interstellar magnetic fields is applicadle to radio stars of the
first type only. Yor radio stars of the second type this mechanise
would yleld a much higher comcentration of radio emission tu the zone
of the Milky Way than is observed. These "ordinary" radio stars
are considered to be stars of a special kind that have low optioal
luminosities and small mmsses and are generators of cosmic rays. The
retardation of protons in strong magnetic fields in their atmospheres
1s suggested as the mechanisu of their radiv emission. The required
concentration of relativistic protons is calculated and found to
be extremely high. Radio stars of the first type are tentatively
interpreted as former or future sipernovae, objects which, according
to a concept advanced by Mustel, have enormous masses that cause
their radiation to be shifted gravitationally to extremely long
wavelengthd. (M.S.C.)

C2-52-05 Snklovsky, I. 8., and Kholopov, P. . "ldentification of the
Nebula §GC 1316 with the Badio Star in the Constellation Fernax" [In
Russian], Ast icheskii Ts iar (Akademiia Nauk S. S. S. R.
Biuro Astronomicheskikh Soobshchenii), Bo. 131, 2-3 (Oct. 31, 1952).

The nebula NGC 1316 is similar in appearanca to the nedula NGC 5128,
vhich has been identified as a strong source of radio onialion-. ugp
it is reasomabls to think that the radio star observed at 3 11, -36
(399.01-50-06) is identical with NGC 1316 whose coordinatss are
3" 20.8, -37° 24', since thg error in the position of a radio star

may eesily be as large as 2°. (N:A.N.V.)

C2-52-06 Shklovsky, I. S., and Parenago, P. P. "ldentification of the
Supernova of A.D. 369 with a Powerful Radio Star in Cassiopeia® [In

Bussian], Astrozomichesk{i Teirkuliar /Akadesiia Nauk §. 5. S. R.
Biuro Astronomicheskikh Soobshchenii), No. 131, 1-2 (Oet. 31, 1952).

A cozparison of positions of novae published by ILundmark in 1921
with positions of recently diﬂcovared.radio stars indicated that a
very powerful radio star at 23 21 12", -58° 32' (see 01-51-08 and
E-52-02) 1s situated close to the place where a "nova" wes cbserved
during six months of A.D. 369. The star ﬁeuchodoa maxinum magnitude
of Zg. and its probabls coordinates were 0 +, +60 +. The discrepancy
of 6" 1s not large 1f one takes into account that no accurate posision
of the star was recorded at the time of its appsarance. Lundmark
ii1sts another star in the position 0 , +64°, which was reco-ded in
A.D. 945, but he considers its appearance as quite uncertain; its
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mgnitude was not recovdsd. The authors think that if interstellar
absorption is taken into account, the maximum magnitude of the "nova"
of A.D. 369 must have been at least -7, which puts it in the class
of supernovae. (B:A.N.V.)

See also: A2-52-03, B2-52-07, B2-52-08, C1-52-02, C1-52-03, Cl-52-04,
C1-52-06, C1-52-07, C1-52-09, C1-52-10, Cl-52-11, Cl-52-12, Cl1-52-13,
C1-52-14, 01-52-15, K-52-02, N-52-01, M-52-03, M-52-05, M-52-06,
N-52-08, M-52-1%4, and B-52-20.
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£~52~01 Machin, K. E., Ryle, M., and Vonberg, D. D. "The Design of en

Equipment for Measurirg Small Radio-Trequency Noise Powers," Proe.
I.2. 3. III, 99, 127-134 (May, 1952).

The design of an equipmert for the continuous recording of the very
#mall radio-frequency noise powers received from the sun snd the
galaxy 1s discussed. It is first shown how a noise power can de
described in terms of an equivalent temperature, and how oable
attemation affects the noise power measured at the end of an antenna
feeder. Th2 fundamentals of the mesasurement of nolse power are
considered; it 1s shown that 3ilis zinizuz dsiactable power is deter-
mined by the receiver noise and by the ratio of input and output
baniwldths of the receiver. The practical difficulties inherent in
the measurement have been overcome by the design of a self-balarcing
equipment in which a locally generated noise power is continuously
adjusted to equality with the incoming power. A dzucription of such
an equipment is given; the design of the radio-frequency switch, the
local noise source, the receiver, and the control circuits for the
noise source are considered in some detail. The performance of ths
equipment is analyzed in terms of its accuracy, its responss to a
step fimction of input, and the fluctuvations of its output indication.
Esperimental determinations of the performance are fuund to compare
reausonably well with theory. (A)

K-52-02 Royal Astronomical Soclety. "Moeting of tha_Royal Astronamica:

Soolety [(May 9, 1952]," Qbserwatory. 72. 98-106 (June, 1952).
(Material pertaining to extraterrestrial radio noise on pages 99

101.]

¥, 6. Sm'th presented a paper in which he suggested and discussed
three new methods for determining the position of a radio star. [For
a full account ses X-52-04.] After the positions of the four major
radio stars had boen determined by these methods [see C1-51-08], a
srall nebulous odbject was found by Dewhirst near the radio source 1in
Cassiopeia [see C2-51-01]. This object was subsequently identified
by Basde as a brizht kuot in a ring-shap:d nebulosity whose center
coincides exmctly with the source. (X.8.C.)

K-52-03 Ryle, XK. "A Now Radio Interferometer and its Applioation

to the Observation of Weak Radio Stars," Pros. Roy.Spc. A, 211,
351-37% (Mar. 6, 1952).

A new type oY radin interferometer has deen developed which has a
number of important advantages over earlisr systems. Its use enadles
the radiation from a weak "point"™ source such as a radio star to be
recorded 1ndependently of the radiation of much greater intensity
from an extended souros. It 1s therefore pusuible %6 use a very smuch
greater recorder sensitirity than with earlier methods. It {s, in
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addition, possible to use pre-amplifiers at the antennas, and the
resolving power which may be used is therefore not restricted by
attenuntion in the antenna cables. Besides improved sensitivity,
the new system has a mmber of other advantages, particularly for the
accurate determination of the pocition of a radio source. Unlike
earlier systems the accuracy of position finding is not seriously
affected by rapid variations in the intensity of the radiation. It
also has important applications to the measurement of t+he angular
diameter and polarization of a weak source of radiation. The new
system has been used at wvavelengths of 1.4, 3.7, 6.7, and 8 meters
for the detection and accurate location of radio stars, and ‘for the
investigation of the scintillation of radio stars. It has also been
used in a numdar of special experiments on the radiation from the
sun. The results obtained in these experiments have confirmed the
advantages predicted analytically. (A)

K-52-04 Smith, F. G. "The Determination of the Position of a Radio
Star," M. N., 112, No. 5, 497-513 (19%2).

A number of new methods of using spaced-antenna interferometers to
determine the position of a radio star have deen devised, and their
accuracise ares here campared with those of methods which have already
been usei. The new methods are particularly applicadle to the
accurate determination of the positions of a small numoer of the
most intense radio stars. The apparent position of a radio star
as determined by all such methods will differ from the trues position
tecause of various refraction effects in the earth's staosphero; the
mgnitude of these effects at various wavelengths is estimated. It is
shown that the results may be confused dy the simultaneous reception
of radiation from other neardy rzdio stars, and the resulting error
is discussed. (4)

E-52-05 :teinberg. J. L. "Les Récepteurs de Bruits Radioblectriques,"
Onde 2lectrigue, 32, 445~45h, summarized in French and English on
mees 429 and 430 respectively, (Nov., 1952); and 519-526, summarised
in French and Pnglish on pages 469 and 470 respectively, (Dec., 1952).
(I. "Mesure des Texpératures au Moyen du Rayonnement Thermique en
Hyperfréquences"; II. "Fluctuations de Gain dans les Radiomdtres
Bmploi d'une Modulation.") [Part III pudlished in 1953.]

After setting out the differences between receivers designed for
sigmals and receivers designed to pick up noise (for exsmple, as used
in radio astronony), Part I goes on to examine the conditions that
lead to the higrest sensitivity for the measurement of temperatures.
In particular, Part I examines the relationship detween the noise
factor and the bandwidth, the erfect of losses in the antenna system,
the choice ¢f tubes, and the choice of output measuring equipment.
Part II discusses the effective level of fluctuaticns at the output
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of a noise receiver. This level is higher than would seem to be
1 ndicatsd by theory, particularly in the low-frequency part of
the fluctuation epectrum. An amalysis is given of methods using
an audio-frequency modulation intended to avoid these abnormal
fluctuat ions.. The frequency spectrum of the abnormal fluctuations
19 examined; 1t extends up to several hundreds of cycles. The
experimental resulis are discussed. (&)

K-52-06 Vitkevich, V. V. "Measuremsnt of the Intensity of the Radlo
Radiat ion of Cosmic Scuross" [In Bussian|, Astronomicheskiil Zhurmal,
29 ] lb-zl& (Jtno-hb. ’ 1952) »

The f9llowing topics are discussed in scme detail: (1) the antenna
t exsperature, (2) the compensating method of measurement and its
sonsitivity, (3) the modnlation method and its possidilities, (4) the
intensities of the radio radiat ion of the sun, the moon, the galaxy,
and the radic stars, and (5) equipment for the reception of radio
radiation of cosmic sources. (M.S.C.)

K-52-07 Vitkervich, V. V. "The Interference Method in Radio Astrounomy"

(In Bussian], Astronmomicheskit Zhurngl, 29, 450-462 (July-Aug.,
1952) .

The avihor examines various details in the principle of the inter-
ference method and ocutlines applications of the method to: (1) deter
mination of the coordinates of the emitting object; (2) study of the
distridution of the radié brightness of 'the sun; (3) study of the
Polarimtion of radio emission; and (4) observation of the scaultation
0f a radio star by the solar coronm, from which may be deduced
informa.lon concerning the coronal refraction, electron density,
temperature, and magnetic field. (M.S.C.)

K-52-08 Vitkevich, V. V. "An Bxperimental Method of Determining the
Coordinates of Bursts of Radio Bmission" [In Buseian], Dokl. Akad.
Nauk 8. S. 8. R., 86, No. 1, 39-42 (1952).

The two-humped shape characterising certain non-polarised bdursts of
solar radio emission has been attributed to the reception of doth a
direct pulse and its echo reflectsd from the region of the corona
vhere the refractive index is near zerc. If this explanation is
correct, such btursts oan provide a means of invesntigating the corona.
A proposed intarference system for determining tii2 coordinates of a
burst 1s descrided &nd the sensitivity of the apmratns for the
reception of separate short pulses is discussed. At centimeter
vavelengths, the apparatus should permit the recording of pulses
having durations of a secona and intensities approximately 10 percent
above the dackground splar radio emission. At meter wavelengths, the
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cbservable intensities would de several times groater than those at
centimeter wavelengths. (M.S.C.)

k-52-09 Vitkevich, V. V. "Experimental Possidilities of Observing
the Monochromatic Radlo Radiation of the Galaxy" [In Russian],
Astronomicheskii Zhurmal, 29, 532-537 (Sept.-Oct., 1952).

A new system for the reception of the monochromatic radio radiation
of the galaxy is described, and the sensitivity of the apparatus is
calculeted. The author's anticipations concerning the sclentific
value of observations of this radiation are indicated. (M.S5.0.)

K-52-10 Williamson, Ralph E. "[Abstract:] Limitations in Measuring
the Distribution of Galactic Radiation by Radlo Telewcopes,® Astro-
nomical Journal, 57, 168 (Oct., 1952).

A theoretical and computationmal investigation of properties of
the one-dimensional form of the integral squation expressing the
relationship between the power distribution as observed dy a radio
telescope, the antenna pattern, and the true distridution of the
intensity of radio-frequency radiatiom indicates that: (1) the
amount of information obtainable about the true distridbutiom of
intensity is seriously limited, and (2) a new, extensively tested
reduction procedure is more accurate than the iterative method of
analysis, and some twenty times as fass$. (M.8.C.)

See also: Bl-52-05 and C1-52-15.
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M-52-01 Daniels, Fred B. "Acoustical Energy Generated by the Ocean
Waves," Journgl of the Acoustical Society of America, 24, 83 (Jan.,
1952).

An estimate of the order of magnitude of the acoustical energy
generated by ocean waves indicates tihat this enerzy is large esnough
to cause an apprecialile heating sfifect at ionospheric levels, where
most of it 1is absorbed. Using data obtainad from surface measurements
of the pressure amplitude, it is found that relative density changes
of the order of 1 percent occur at ionospheric levels, and the
suggestlion is made that the “"twinkling" of cosmic sources of radio
waves 18 a result oi this phenomenon. (A)

M-52-02 Daudin, Alice, and Daudin, Jean. "Sur la Variation Galactique
des Rayons Cosmiques,* Comptes Rendus, 234, 1551-1553 (Apr. 7, 1952).

Air showers of cosmic rays, recorded over a period of three years,
show a sidereal wariation corresponding to the variation of galactic
radio smission and suggesting that the more energetic primaries have
a galactic origin. (M.S.C.)

M-52-33  Douglas, A. Vibert. "Eighth General Assembly of the Inter-
national Astronomical Union,® J. R. A. S. C., 46, 217-221 (Fov.-
Dec., 1952). [Material pertaining to extraterrestrial radio noise
on page 220.]

This account of the 3ighth General Assembly of the International
Astronomical Union includes a bdrief summary of reports on the posi-
tions and identifications of the Cassiopeis and Cygnus radio sources
and on features of solar radio emission. (M.S.C.)

¥-52-04 T lammarion], G. C. "Astroromie de Demain. Un Radio-Télescope
Géant ," Astronomie, 66, 190 (May, 1952).

Plans for the construction of a larga radio tclescope at the radio-
astronomical observatory at Jodrell Hank are bdbriefly descrided. The
instrument will have a diameter of 250 feet and will be mounted in
such a way that it can be directed t¢ any point in the sky. (M.S.C.)

¥=52--05 Ginsburg, V. L. "Interstellar Matter and Ionospheric Disturb-
ances Causing Scintillation of Radio Stars" [In BRussian], Dokl.
Akad. Nauk S. S. 8. K., 84, No. 2, 245-248 (1952).

It has been suggested by Ryle and Hewish (see C1-50-03) that inter-
stellar matter nndergoing gravitational attraction toward the sun
1s the agency responsidle for initiating the ionospheric disturbances
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that cer'de the scintillation of radio stars. The required density of
the interstellar matter is calculuted approximately and found to be
conpatible with known data. It is suggested that the hypothesis
may be tevted by investigation of the screening effect that would
result froum the interception of the stream of interstellar matter
by the moon. (M.S.0.)

M-52-06 International Scientific Radio Union (Union Radio Scientifique
Intemationale). Proceedings ..., ¥ol. 9 ([Xth] Genersl Aseembly held
in 8ydney from August 11th to 2lst, 1652), Fasc. 6, Commission V on
Badio~Astronany. Brussels, General Secretariat of U. F S. I., 1952.
86 vages.

In addition to minutes of the sessions of Commiseion V held duriang
the Xth General Asseddly of the International Scientific Radio
Union, this document contains reports of National Committees and
of Sub-Commissions. The fina) section summarizes conclusions reached
in regard to various proposals. (M.5.C.)

M-52-07 "IRE-URSI Fall Meeting, Cornell University, Ithaca, N. Y. —
October 8-10, 1951: Summaries of Technical Papers,” Proc. I.R. E.,
40, 106110 (Jan., 1952).

Brief summaries of forty-three papers are given. Thqee that pertain
to extraterrestrial radio noise are as follows: "The World Chain of
Solar Radio Observatories" by A. H. Shapley; "The FRL i fty-foot
Microwave Telescope” >y Y. T. Haddock; "Radiation from Hyperfine
Levels of Interstellar Hydrogen" by H. 1. Bwoni and 2. M. Purcell:
"Solar Bursts and Coherent Bleciron Motions" by R. F. Williamson;
"Spece Charge Wave Axplification in Plesmas of Nomniforz Dansity” by
H. K. Sen; "Moving Praminences and Solar Noise" by H. K. Sen; "Scolar
Noise Storms and Plasma Oscillations" by H. K. Sen; "The Role of
Plasma Oscillations in 8olar Radio Noise Bursts” by J. Feinstein;
"The February, 1952 Eclipse of the Sun" by J. P. Hagen, F. T. Haddock,
and W. 0. Roberts; "Radio Measurements Planned for the Next Total
Solar Eclipse” by F. T. Haddock and J. P. Hagen; "Kadio Astronomy
at Cornell University" by C. R. Burrows; "Observation of Active
Begions of the Sun dy Radio Interferometer and Spectroheliograph® dy
H. ¥. Dodson and Lief Owren; "An Application at 50 mc of a Theory of
Redio ¥requency Radlation from the Quiet Sun" by R. E. Williamson
and B. E. Reinhart; "Solar Radiation at a Wavelength of 3.15 cm" by
T. T. Haddock; "Outbursts of Solar Radiaticn Observed at 8.5 mm
Wavelength" by J. P. Hagen and N. Hepburn. (M.S.C.)

M-52-08 Kulikovsky, F. "The Eighth International Astronomical Gonven-
tion" [In Russian], Agtropomicheskii Zhurnal, 29, T45- 760 (Nov.-Dee.,
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1952). [Material pertaining to extraterrsstrial radio noise on pages
751 and 752.]

The anthor gives a detailed report of the meet ing of the Irnternaticnal
Astronomical Union held in Rome in 1952. The following papers
and communications on radio-astronomical subjects are among those
mentioned: a report by Oort concerning Muller's study of spiral
structure of the galaxy from observations at 21-centimeter wave-
lergth, an account by Ryle of determinations of the arigular diameters
of t® imtense radioc saurces in Cassiopeia and Cygrous, a communication
by Shklovaky concerning the Soviet research in radio astronomy,
and a paper by Baade describing optical objects identified with the
sources in Cassiopeia and Oygnus. Basde's description of the Cygnus
source as a pair of galaxies in collision at a relative velocity of
16500 kilometers Peg second sroused particular interest since it
contradicts the concept of radio sources as radio stars having small
masses and low temperatures. (M.s.C.)

M-52-09 "largs Radio Telescope Planned," J. B. A. A., 62, 241--242
(July, 1952).

A short description of a steeradle radio telescope of 250-foot
aperiure to be constructed at the University of Manchesnier's research
station at Jodrell Bank 1s followed by a brief statement of the types
of investigation for which the instrument will be used. (M.S.C.)

M-52-10 Idnk, ¥. "fclipees Coromles des Radicétolles” B, C. A. I. C.,
3, 6-12 (Jan. 31, 1952).

The photometric theory of eclipses of the moon is applied %o eclipses
of radio atars dy the solar corona. The possibilities of utilizing
this phenomenon for exploration of the corona are discussed and
the ephemeris of the eclipse of the radio star 05.01 in Taurus is
glvan. (A)

M-52..11 Mitra, A. P. "Stundy of the Ionosphere by Bxtraterrestrial

Radio Waves," Indian Joumsl of Physics, 26 (and Proceodings of
the Irdign Association for the Oultivation of Sciegce, 35), 495-511

(Oct., 1952).

The paper prescnts a connected acecount of a novel mrihed of studying
the ionosphsre in which the radio-frequency radiat’.ons from extra-
terrestrial sources may be utilized. TYour different types of measure-
ments on such waves are discussed for this purpose, namely (1) iono-
spheric rofraction, (2) ionospheric attenuation, (3) twinkling of
radio stars, and (4) effects ~f sudden ionospheric disturdbances
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(SID's). The available experimental results are compared with
lonoepheric theory and further lines of investigation which might
profitably be followed are indicated. (&)

M-52-12 "New Radio-Telescops for the University of Manchester" (Section
of "News and Views"), Nature, 165, 736 (May 3, 1952).

Announcement is made of the decision of the Department of Scientific
and Industrial Research and the Nuffield Foundation to provide the
Jodrell Bank Experimental Station with a steerable paradoloidal radio
telescope of 250-foot diamater. (M.S.C.)

N~52-13 Pomerantz, M. A., and McClure, G. W. "[Abstract: ] On the
Enhanced Primary Cosmic-Ray Intensity Associated with Solar Disturd-
ances," Phys. Rev., 87, 240 (July 1, 1952).

Bursts of primary cosmioc-ray intensity, recorded during ballooz
flights at times when active reginns were present on the sun, some-
times appeared to be correlated with the characteristics of the
200-megacycle radiation. (M.8.C.)

M-52-14 Ri[ghinl], G. "Rediomstronomia" (Section of "L'0ttava Assemdlea
del1'Unione Astronmmica Internazionale in Roma" by G. Ri. and others),
Coelum, 20, 167-169 (Nov.-Dec., 1952).

A summary of the radio-astronomical discussions that formed a part
of the program of ths Bighth General Assembly of the International
Astronomical Union 1s followed by a short account of the Volta
Conference on "Problems of Solar Physics." Amo:: the specific topics
mentioned are: the nev status of radis astronomy as an important field
of investigation, the nesd for determining a "radlo-electric Wolf
mamber," the establishment of a chain of radlo observaturies to patrol
the sun's activity, the relation betwsen solar flares and solar
radio emission, preliminary results of observations made during the
solar eclipse of February 25, 1952, improved equipment for resolving
Point sources of radio emission, the increased number of known radio
stars, problems concerning the nomenclaturs of radio stars, new
identifications of the Cygmus and Cassiopeia radio stars with objects
observed optically, the emission line of interstellar hydrogen in the
radio spectrum, new information concerning the solar temperature,
solar magnetic phenomena, the dlameter and fom of the sun as observed
at radio wavelengths, and the obuervatinn of the occultation of a
radiec star by the solar corona. (M 8.C.)

M-52~15 Simpeon, J. A., Yonger, W., and Wilcox, L. ™A 3plar Component
of the Primary Cosmic Radiation," Phys. Rev., 85, :56~348 (Jan. 15,
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1952) .

Observations of the intensity of the nucleonic component of the
low-energy primary cosmic radistion show a recurrent series of
maxima having a period of approximately 27 days. The maxima occur
at the times when active regions of the sun (definsd as regions
producing intense coronal emission, flares, and enhanced radio
noise and bursts) are very close to the mur's central meridian.
There exiats in addition an approximate correlation between ths
nmagnitude of solar activity and the observed changss of particle
intensity. As an 1llustrative example, the neutron intensities
obtained at three stations are graphically compared with inten-
sitiea of solar radiation at 2800 Mc./s. for the period July 1
to September 30, 1951. (M.S.C.)

M-52-16 Simpson, J. A., Yonger, W., and ¥ilcox, L. "[Abstract:]
Expsriments on the Solar-Produced Component of the Cosmic Radiations,"

Phys. Rev., 85, 720 (Fed. 15, 1952).

Time-dependent changes of the primary cosmic-ray radiations in the
lov- and intermediate-energy range show 27-day periodic recurrences
assoclated with large disturbed reglons on the sun. The reglons
are ldentified by occurrences of solar radio noise bursts and visual
flare effects. [See also M-52-15.] (M.S.C.)
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B-52-01 Atanasijevié, Ivan. "L'Smiosion Radioélectrique de la Nébuleuse
d'Androméde," Astronomie, 66, 133135 {Apr., 1952).

The wozk of Hanbury-Brown and Hazard in identifying and investigating
the radio emission from the Andromeda Nebula is descrided. The
prodable deftectability of mdio smission from other external galaxies,
suggested by the observations of Ryvle, Imith, and Flsmore, is briefly
discussed. (M.8.C.)

R-5H2-02 Behr, A., and Siedentopf, H. "Sonneniberwachung,” Natur-
wissenschaften, 39, No. 2, 28-38 (Jan., 1952).

The types of phenomena that occur on the sun, as revealed dy direct
observations, are described. A short summary of scme of the charac-
teristics of solar radlation at radio frequencies is included.
Pudblications devoted wholly or in part to systematic presentations
of solar dats are cutlined. (M.S.C.)

R-52-03  Boulka, Jif'{. "Radio Astronomy" [In Czech], Yesa{r, 31,
9-12 (Jan., 1952).

The author summariszes the information that hes been odbtained by
radio-astronomical methods of investigation, especially a¢ 1¢ pertaina
to the sun and to meteors. (M.S.0.)

B-52-04 Cebannes, J. "les Progrds Récents de liAstronomie," Astror—
omle, 64, 295-302 (July-Aug., 1952). :

Successive developments in the investization of galactic radlo
emission and solar radio emission, beginning with the original
discoveries, are summarized, and some of ihe unsolved probiems
in radio astronomy are briefly discussed. The importance of the
dotection of interstellar hydrogen bty means of its spectrum line
et 21-centimeter wavelergth is cited. Observatiors, both dy optical
and radio techniques, made at the eclipse ‘of Fetruary 25, 1952, are
briefly descrided. (M.S.0.)

R=-52-05 "Cavendish Ladoratory® (Section of "Proceedings of Observae-
tories"), M. §., 112, No. 3, 298-300 (1952).

Remults of recent radio-astronomical investizations at the Cavendish
Laboratory are briefly described under the headings, "Solar ¥Work,"”
"Galactic Observations," and "Refraction Effects in the Terrestrial
Atmosphere." FNew intsrferometer observaticns of the sun at wave-
lengths of 1.4 and 7.9 meters, together with earlier measurements at
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other wavelengths, show that the sun's effective diameter increases
Progressively with wavelength. (M.5.C.)

B-52-06 Coutres, R. "Applications Bécentes de 1'flectronique dl'Astron-
omie," (ial at Tarra, 68 (and Buljetin de la Société Belge d'Astron-
omie, de Météorologlie et de Phygique du Globde, 57), 73-88 (Mar.-Apr.,
1952). Reprinted as Communications de 1'Observatoire Royal de
Belglique, No. 41.

The second half of this peper is devoted %o the subject "Radio
Astronomy snd Radio Telercopes." The scope and significance of
radio~astronomical investigatiocns are outlined. The technique of
detecting radio emission from celestinl sources is discussed and
the parts of a radio telescope are descrided. Pictures of two radlo
telescopes, one being constructed in Belgium, the other erected in
the Belgian Congo, are included. (M.8.C.)

R-52-07 Institute of Radio Bngineers. "Radio Astronomy" (Subsection
of "I)hdio Progress During 1951%), Proc. 1. R. B., 40, 426-427 (Apr.,
1952).

The latest advances in radio astronomy are briefly summarized under
the headingzs, "Solar Radio Waves" and "Galactic Radio Waves." Numer-
ous references are cited. (M.S.C.)

R-52-08 "Jodrell Bank Experimental Station, University of Manchester"”
(Section of "Proceedings of Observatories”"), M. N., 112, No. 3,

302-305 (1952). Reprinted as Astron. Contrib. U. Man. II, Jodrell
Bank Reprint, No. 65.

Developments in radic-astronomical research at the Jodrell Bank
Expsrimsctal Station during 1951 are briefly reported. The following
topics pertaining to various aspects of extraterrestrial radio nolise
are among those included: "Radio-Frequency Emissions from Extra-
galactic Nebulae," "Radio-Trequency Emissions from the Galaxy,"
"Scintillation of the Rgdio Stars," and "Solar Radio-Frequency
Emissicons.® (M.S.0.)

B-52-09  Klinger, Hans Herbert. "Solare und Kosmische Radiowellen,"
Experientia, 8, 325-336 (Sept. 15, 1952).

A short summary is given of the more important results and problems
of research in radio astroncmy. The solar radio-frequency radiation
car be traced back to three different components: a constant thermsl
radiation, a radiation emitted by the sunspots, and an sruptive
component . Cosmic radio waves are, according to the present state
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of our knowledge, mainly sent out in the intra-galactic space from
the radio stars whose nature is still unknown. A lesser part of
‘he cosmic radio-frequency radiation is emitted from extragalactic
star systems, and a juite small component, which is practically
without significance, arises from the interstellar gas. Attention
1s drawn to possidle connections between the cosmic radio waves
and cosmic corpuscular radiation, and in conclusion the relationship
between cosmic and solar radio waves and other branchee of science
1s discussed. (A)

B-52=10 1lovell, A. C. 3. "The Radio Astronomer's Universe," Advance-
ment of Science, 8, 351-360 (Mar., 1952).. Reprinted as Astron..
Contrib. U. Man. II, Jodrell Bank Reprint, No. 66.

The amthor's Norman Lockyer Lecture ziven in Belfast on November 28,
1951, 1s preesented. It Sraces the development of the concept of
the vniverse revealed by observations of radio radiation, and compares
the radio astronomer's universe witk that of the astronomer. A
considerable part of the discussion is devoted to the solved and
unsolved problems concerning radio stars. (M.5.C.)

B-52-11 lLovell, Bernard, and Olegg, J. A. Redjo Astronomy. New York.
John Wiley & Sons, Inc., 1952. 238 pages. Also pubiished in Londen
by Chapman & Hall, Ltd.

This bodc presents a fully illustrated account of the information that
has been cblained through the use of radio techniques in astronammical
investigations. The first four chapters provide an introdunction bdoth
to elemertary conocepis in astronomy and tc the basic radio techniques
that are employed. Of the remaining eightean chaptsrs, seven are
Primarily concerned with radio emission that originates in extra-
terrestrial sources. They bear the fillowing titles: "The Discovery
of Radio Waves from the Sun"; "Selar Disturbances and Radio Emissions
from Sunspots”; "Theories of the Origin of Solar Radio Emissions";
"Radio Waves from the Galaxy"; "The Distritution of Galactic Radio
Noise"; "The Origin of the Galactic Radio Emissions"; and "The
Twinkling of the Radio Stars." The radio emission associated with
solar flares is discussed in a chapter entitled "Solar Flares and
thelr Terrestrial Effects" and a saction on "Radio Noise from the
Moon and the Measurement of Lunar Teaperatures® is included in a

chapter on "Radio Investigations of the Moon." [See page ’(’T-g .)
n' [ J »

B-52-12 lust, Reimar. "linienemission der Interssellaren Materie im

Radiofrequensbereich,”" Naturwissenschaften., 39, No. 16, 372-374
(Aug., 1952) - |

The statues of knowledge concerning the contimuous radio emission

11



R. SURVEYS

of the galaxy, of point sources, and of extragalactic nebulae is
briefly summarized. A description of the energy-level acheme of ihe
hydrogen atom follows, and the first results of rieasurements of the
enission line of interstellar hydrogen at a wavelangth of 21.2 centi-
meters are reviewed. The significance of the observation of this line

in the spectrum of the interstellar medium is briefly discunedi
(M.S5.C.

B~52-13 Overden, Michasl W. "The Problem of the Origin of the Galactic
and Discrete-~Source Radio ¥missions® (Astronomy Section of *Recent
Advances in Science"), Science Progress, 40, 78-84 (Jan., 1952).

The various hypotheses that have been advanced in atteupts $o explein
the origin of the radio erission from the galaxy and the discrete
sources are summariged, and their relstivs merits are A scussed in
the light of the observational evidence. (M.S.C.)

R-52-14 "Radio Astronomy," Bngineer, 193, 640-642 (May 9, 1952).

The development of radio astronomy is surveyed in connection with the
annpuncement of plans for the construction of a large steerable radio
telescope at Jodrell Bank. Xmphasiw is placed on the aspects of
radio astronomy pertaining to radiation from sources outside the
solar system, these being chosen to coumprise the main program of
investigation for the new inetrument. (M.5.C.)

B-52-15 "Radiophysics laboratory, Sydney" (8ection of "Proceedings of
Observatories"), M. N., 112, No. 3, 325-327 (1952).

Recent Investigations at the Radiophysics lLaboratory on various
aspects of cosmic and solar radio waves are briefly descrided. DNew
instruments being developed include equipment to ressclve the smaller
discrete radio sources and squipmsnt ¢o sxtend the observable range
of dynemic spectra of solar tursts to about 40-320 Mc./s. Preliminary
directiomal observations of 20-centimeier radiation from the sun are
being made with an array of thirty-two parabolic entennas of six-foo®
diameter. (M.S5.C.)

B-H2-16 "Radiostimling uit de Wereldruimt-. Symposium, Georganiseerd
door de Nederlandse Astronomenclub, de Nederlandse Hatuurkundige
Vereniging en de Stichting 'Radiostraling van Zon en Melkweg' op
1 Rovember 1951 te Utrecht,” HNederlands Tijdechrift voor Natuurkunde,
18, 115-134 (May, 1952) and 137-154 (June, 1952). (Oort, J. E.
"Inleiding," 116-118; Muller, C. A. "Waarnemingsmethoden," 119-126;
Stumpers, ¥. L. "Theoretische Grenzsn van de Ontvangstgevosligheid,®
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127-129; Houtgmst, J. "Radiostraling van de Rustige Zon," 130-134;
Minnaert, M. G. J. "De Radiostraling van de Jestoorde Zon," 137-1i4);
ds Yoogt, A. H. "Verband Tussen Radio-verschijnselen van de Zon en
de Aardse Ionosfeer," 142-1444; wvan de Hulst, H. C. "De Continue
Straling van het Melkwegstelsel," 145-150; Oort, J. E. "De Mono-
chromatische 2:zissie van de Interstellaire Waterstof," 151-154.)

This report of the proceedings of a symposium held on Novenmber 1,
1951, at Utrecht presents a review and evaluation of the status
of research on radio radiation from celestial sources. The following
sudbjects are covered: methods of observation, theoretical limits of
receiver sensitivity, radio radiaticn from the quiet and disturbed
sun, the relationchip between the radio phenomena of the sun and
the ionosphere, the continuous radiation of the Milky Way systenm,
and the monochromatic emissioun of interstellar hydrogen. Reports

of discussions following individual contridbutions gre included.
(M.S.C.)

R-52-17 Ratc1iffe, J. A. "Radio Astronomy," Nature, 169, 348-350
(nﬂr- 1. 1952)-

The sudstance of a Friday Bvening Didcourse at the Royal Institution
is presented. Brief introducstery remarks concerning the reception of
'weak nolss signals are followed by a description of the types of
inst nments used for radio cbservatéons of astronomical sourzes. The
principal obdservational results concerning the radio ssars, the
general bdbackground of radio emission from the galaxy, ard the radio
o emission from the sun are summariszed, and the status of attempts to
interpret them theoretically is explained. (M.5.C.)

_ R-52-18 Ryle, M., and Ratcliffe, J. A. "Radio—-Astronomy," Endeavour,
— 11, 117-125 (July, 1952).

_— The problem of observing the radio radiation from astronomical
sonrces i discussed and instrumentc used for this purpose are
descrided. Some df the known facts and theories concerning the
radio emission of the galaxy, the radio stars, and the sun are

suxma ri ged. (M.S.C.)
o
K R-52-19 Salomonovich, A. "Radio Astronomy" [In Russian], Radie, No. 8,
- 22-26 (Aug., 1952).

The status of investigations concerning redio rudiation from extre-
terrestrial sources is descrided, with emphisis on the types of
radio telescopes and interferometers used for detecting this radi-
ation. (M.8.C.)

3



R. SURVEYS

R-52-20  Shklovaky, I. S. "Radio Stars" [In Runsian], Priroeda, 41,
No. 2, 26-35 (Fed., 1952).

A drief history of the early investigations of galactic radio radi-
ation is followed by an account of the known characteristics of radio
stars and the use of interferometers for observing them. The mumerous
~uggestions that kave been advanced in attempts to clarify the nature
of the radio stars are reviewed and discussed. (M.S.C.)

B-52-21  "Solar Radio Noise Bursts," Technical News Bullesin (V. S.
National Bureau of Standards), 36, 65-67 (May, 1952).

This short account descrides investigations at the Bational Bureau of
Standards conceraing the theoret ical interpretation of bursts of solar
radio noise bty the mechanism of plasma oscillations. (M.S.C.)

R-52-22 Struve, Otto. "Galactic Exploration by Radio," Sky gnd
Teleacops, 11, 214-217 (July, 1952).

Ths author gives a general, illustrated account of the investigasion
0f the structure of the galaxy by observation of the radiation
from interstellar hydrogen at a wavelength of 21 centimeters. He
discusses the meaning of hyperfine structure, sumarizes the Pperiinent
observational results already obtained, and explains the method
and usefulness of the amalysis of the Doppler displacement of the
2l-centimeter emission line. {M.8.0.)
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S. BOOK REVIEWS

Reviews of: Lovell, Bernard, and Clegg, J. A. Radio Astronomy. New York,
John Wiley & Sons, Inc., 1952. 238 pages. Also pudlished in London by
Chapman & Hall, Ltd. [IListed as B-52-~11, page T1.)]

140 (May, 1952) .

S-52-02 C., W. T. Yireless ¥nginger, 29, 170 (June, 1952) .

§-52-03 D., D. W. J. B. A. A., 62, 294-295 (Oct., 1952).

S-52-04 TForrest, J. S. British Journal of Applied Physics, 3, 271

(Aug., 1952).

S-52-05 H., K. BElectronics, 25, Fo. 11, 416 (Nov., 1952).
$-52-06 Jones, H. Spencer. Endeavoyr, 11, 220-221 (Oct., 1952).
S-52-07 L., M. Astrongmie, 66, 217 (May, 1952).

S-52-08 M., K. B. Qveervatory, 72, 162-163 (Aug., 1952).

S-52-00  Millmen, Peter M. Skv and Telescope, 11, 226-227 (July, 1952).
S-52-10 Petiy, Alan F. 17 the Tra Ingtitute, 254, HH1
(Dec., 1952).

S-52-11 Popper, Daniel M. Pub. A. 5. P., 64, 210-212 (Aug., 1952).

8-52-12 R., M. Prog¢. Phys. Soc. B, 65, 827-828 (Oct. 1, 1952).

8-52-13 Ryle, M. Research. 5, 541 (Wov., 1952).
$-52-14 8., F. G. Soclence Progress. 40, 708-709 (Oct., 1952).

8-52-15 Wells, E. W. Ppoc. I, R. B., 40, 1136 (Sept., 1952).
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