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Progress for the year included uncompleted analysis of 1666 eclipse
plates for evidence of a difference in the chemical content of coronal conden-

£3 = satiors from that in the coro {n-general , continued work toward interpretation
of the gradient of the emission-line features in th2 corona, the discovery of

a linear relationship between flare productivity and length of the neutral lines

in the longitudinal magnetic field in active regions, and the formulation of plans_
to study the color of the K-corona at the March 7, 1970, eclipse, -
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PHYSICS OF THE SOLAR CORONA

We can break our eiforts during the report period into four subdivisions:

{1). Continuation of work by Mr, William Hatt on the question of chemical
abundances in the corona; (2) C‘ontirnuation by Billings, assisted by Jo Ann 7
daldwin, on efforts to interpret-the emission gradients in the corona: (3) A
Completion by M, Peralta and Billings of a study on flare productivity,
begun under Nonr 1147(13); and (4) Initial plans for an eclipse observation
oa March 7, 1970, i’rogréss on-each of these problems is as follows:

(1) Since Mr, Hatt has decided to take a teaching position at New
England College, Henniker, New Hampshire, instead of completing a
thesis, we decided to hmit.%his%iqfébiemtoQIO’Okmg for the answeér to a
single quegiic‘sm; I3 the apahiéﬁgeféfgifén in a very strong coronal con=- -
der.sation: that appears on-the-Puni-1966. €clipse-plates different from 7
that sutside the condeasation? Thic 15 a very interesting-question, since _
the thecry of thermal diffusion would predict that the heavy, highly fonized
atoms would: migrate into hot, dense régions, To this end, he traced all of 7
the plates and-all of the ig:gg'number-of calibration shots, These tracings
were made on the HAO microphotométer, and the output was digitized and
recérdpd on magnetie-tapé Mr, Hatt has ‘spent mest of the summer carrying

out computer processes for geiting this material into a meaningful form,
When this is accomplished we will have the advantage of having puncheci;
card intensity profiles point by point for all the lines, with higher o'ecis*on /

~ than is possible from-a chart recorder, During the-past few weeks, ‘he’ has - o

been assisted. by Miss Io-Ann Baldwinr who can carry sn the computer prég":éﬁi-;

He plans to do additional paper work while in New Hampshire and hopcs to

[

B ﬁnish the- project next sx.mmexu . o )
_ " (2) Inthe paper by Bmings' and Joselyn, "Physical Properties of A5303
- Coronal Bmission Regions, W Ap. 158 739, 1969, we derived a form of the 7
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-equation-of hydrostatic equilibrium applicable to the emission gradient
in the corona. In that paper we used particular soluticns to-this equation,
' In-an attemp. to apply the theory 1o additional data-accumulated by J.
Pafk however, ‘we. found it. necﬂssary to lpok to the geicral -solutions
of the equation, I have been lookinyg into the structure of thése general
solutions -and believe that I now see a way of choosing appropriate solutions

to be conistent with live-profile data..

~ (3)-A "letter" by:?éralt’a and Billings, which has been accepted for

publication by the }omnq} of Geophysica‘; Reszarch, is attached to this

report, It summarizes.aremarkably simple device which we have found for

ipredicting:the flare-productivity of an active region. -

{4) Edrly in the year we. considered plans for studying the profile of the
"Grotrian Depression“ at the March 7 1970 -eclipse. This is the repoited
‘Wweakening: m the coronal continuum: @uesgowathe smearing;ou of the Hand K
fines. Ifits-profilé:could be ‘accurately determinéd, it should give-a value
ffo;"féoro’ri’a‘rliejmper‘aqué' which would be iqﬁepeﬁdeﬁt ‘of motion or atomic

) oaiahzetexs., As fu‘n’d_s -did not appear to-be: available for such -an observation,
. évm;ore modest oi:s‘é*girétion was- outlinéd which would study the cclor of the
’*wo polarized corh'ponents of the white~light corona, This proposal‘was
accepted by NASA and the NASA contract which was granted about }utv 1
will meet subseqnen‘t expenses of the eclipse- obsewation

1 hgve bee,n—itaking advantage this summer cf various opportunities
:_av’aﬂ;a’,oleon» this campus for learning more about the corona, These have
been three in number --.a study program on solar ﬁagnetohydrodynamics

_wkich h_a_‘s'fconting'egz,ihroucjho&t the summer, a two-week workshop on o~
7?b_itif;o;gt‘g;a;'obsert,zgiories i August 4-15, sponsorgd by NASAV:and attended
by -solar soientists f’tomvman'} places, and a thrée-day symposium on the
,:chromospheric-coronal mterface Augusg 25- 27 As a result of the OSO

workshop, T'have arrived at a concept of imoulsive coronal heating which
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I believe may explain a great many emission-liné phenomena that have

puzzled me through the years, I plan to follow this idea rather intens,vely

during the rematnder of 1969, spénd the first three months of 1970 pre-

paring for and attending the eclipse, ‘then the remainder of the year in

whatever study of the solar corona seems most promising,
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Attachments:

1) Pre-nrint: “Length of Neutral Lines as .n Indicater of Flare Pro-
ductivity." by Peralta and Billings, accepted for puslication as a

tetter in the JournAl of Geophysical Research,

2) Reprint; "Note on Solar Variability and Climatic Change,” by
Billings, Meteorological Monographs §, 144-5, 1968,

3) Reprint: "A Coronal Enhancement in the Extreme Ultra-Violet,"

Boardmen and Billings, 2p. J. 156, 731, 19€9,

4} Reprint; "Physical Properties of i 5303 Coronal Emission Region,"

Billings and Joselyn, Ap, j. 156 , 739, 1969,
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