March 38th, 1053
“*lm' i, T.H.

Dr. Newbern Suith
Radio Division
Fasional Buresu of Standards
“.hm a5, D.C.
Dear Dr. Baith: °

Fnolosed iz & asmorendum on the *Sourcé
of Solar Radio Transientas®. Some $ime ago Virginia wrote

$0 me soliciting a paper for the spring URSBI meesing. AW
the time 1 had nothing to offer. nemm;. if you see fit,
plesse turn this memorandum over tO her as my contributiom
towards the suceess of the meeting. Bhe may read it if
you wish.

8inm writing to you in January I have had further infow-
mation from the New Zealand department of Posts and Telegreph.
During the 1life of the great spot of the spriang of 1947
they observed numercus surges of solsr radio waves ¢n various
direotion finding apparatus. The lowest msasured fraquency
wae 6.7 megaoyeles where the surges lasted from & balf to cne
minute. If a mean duration of three quarters sinute is taken,
this value fits very well into the empirioal maiationship of

T =\

Thus it seems that this simple formula holds over seversl
hundred or perhaps a thousand to one in fregquenoy.

Unfortunately, I will not bs in Washington in April but
I may get to Osaberra ia August.

8incerely yours,

ConsZe Tty

Grote Reber



SOURCE OF SOLAR RADIO TRANSIENTS
by
Grote Reber
Wailuke, Meaui, T.R.

The temporary great intensisies of solar radio waves

' known as bursts have bdeen studied in greas detall by many
investigators. Their radio sharaoteristios are quite well
nowa. Fine strusturs measurements indicate ths sources

wist be very uﬂ.‘l parts of the solar atmesphere. Considerablé
effoxs has been expénded by some obserzvers Srying $0 ecorvsl-
late these burats with visual solar phenomena. The resulss
have been meager. About all that can be demonstrated with
certainty is that solar radio bursts are most likely to ocour
during periods of great solar aotivity.

I say be recalled that the camers merely tells us what
is going on in the logest availadle layer of the solay
atmosphere, namsly the photesphere. The speatroheliograph
tolls us what 4is going om in the reversing layer whioch is
only slightly above the photosphere. The coremagraph tells
us what is going on in the chromosphere and the inner pars
ef the corona over & very limited regiom a$ the periphery of
the solar disk.

Eclipss measuremsnts show that longer and longer solar
adio waves Are gensrated in progressively higher and higher
parts of the solar corona. Even 1 om. radiation is generated
oonsiderably above the reversing layer. Thus $he poor correl-
lation between dursts at meter waves and optical phenomena is



nos suzprising becsuse these Are guite inocommensurats guantities.
The purpose of this note is t0 give some publisity to a 1littdle
knowa or understood solar phenomenon in the hope of alding in
resolving the above impasse.

On & regent visit to Mount Wilson, =y sttention was called
%9 & phenomsnon known &s the Hydrogen Bomb. This was writsen
abous by Ellerman in the Astrophysieal Joural dated Ootober
1917, Volume 46, pages 208-300. Hs shows photographs and
enumerates the difference in mature from s flare. 1If one sets
the 511 of the spestrograph directly om the 7/, line this
bond phencaens will never be obeerved. It is necessary to se$
the 8lid slightly to one side of the line. Thea without aay
disturbenoe of the line (quite differens from & flare) there
may be obeezved substantial broadening ¢f the line in emission
8t both sides. The emission is suffisiently intense to be sem
above the solar contimunm out t0 & distance of 10 or morxe
angstroms from the center of the /f, lime. The brighteaing
will ogcur only over & very shor$ part of the line and appears
as jets cut doth sides of the line. FerMps & region ofthe
solar disk smaller than a granulation is responsible. The
phenomenon could only be found in the hydrogez lines and thus
wae named the hydrogen boad, Its duration is ususlly frem one
te three minutes which is the same as that of a typisal solay
~ adio durst. Ellerman goes on further t0 state that nmﬁun
several of these bombs go off in quick suceession like a string
of Roman Oandles over a period of an hour or s0. This agrees
with & typical solar redloc ocutburst.

Nowall the above 1s going on at the sides of the [/ line
withous any obsexvable effect in the line. Thus it seems highly
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fmprobable that anything is happening in the revexsing layer,
Ellexman considers She bomb phenomenon to lie well delow the
reversing layer and might be oonsidered in modemn terminology
as & kind of intense subterrenean flare wherein hydrogen only
partioipates. 1 was also informed that microphotometer

- tracings made of a bomd show that the continuum adjacent %0
the line is not brighter than the general photosphere. What
happens is \bat the wings of the / 1ine are reduced or
eliminated 80 that the bomb arsa merely appears brighter than
the continuum adjaocent to the line elsewhere.

How this low level diasturbance oan be projected into the
outer atmosphere of the sun where it might set up solar rdio
bursts has not been oonsidered. Perhaps it eculd start a
pressure mave suitable for initiating the progressive type of
burst desoridbed in Soience. 0&15 ocould be a very powerful
source of radiagion in the far ultraviolet whioh might leak
out of a region just below the photesphers. The main features
presently in favor of this phenomenon are its durasion which
is commensurate with a burst and its origin in a very smll
part of the sun, plus the fact that both bombs and bursts are
usually associated with growing spodd.

All in all, the various bits of evidence pressently available
indicate that it may be profitable to attempt correllasions
between solar redio bursis and solar hydrogen bosbs. They
nearly always oocur at the edge of spots which are growing.
8ince the next fow years will be of low solar activity the
immediate future is not an suspiocious time for such studies.
Howsver they seem well worth following up during the suoeeding
rise in solar activity during 1958-1960.
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