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This 18 the second semiannual technical summary report submitted
under the provisions of Contract Nonr-3933(00), authorized by ARPA Order
215, Amendinent No. I, Project Code 2820, for Research on Solar Magnetic
Fields. It covers the period 1 August 1963 through 31 January 196k.

During this six month period major strides were made in each of the
three principle tusks of this rescarch project. These tasks are:

I. The survcy and reduction of Mount Wilson magnetic
field data.

II. The analysis of the solar mognctic fields.

ITII. The correlation of solor musrnetic field configurations

and changes with chromospheric phenomena.
Task I has becn complcted. Under this heading the following detailed

work was accomplished:

A. Reduction of lount Wilson magnctoprems into isogauss

mops for the period August 1959 through Deccmber 1962.

B. Identification end clossification of all the majmetic

field rcydions on the 703 1soppuss mups.

C. Tubulation of the following purameters for cach of the

2080 regions on each duy thut the region wus recorded:

1. dute, time of duy, wnd quality of the isopauss
map on vhich repion appevrs

2, lonpgitude end latitude
3¢ classificetion
L

» estimute of the arcu

D. Calculution of the central meridian yessage of each region
to tenths of &« duy.

FORM s5767A.2
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E. Tabulation of the following sumnary doeta for each region

for cach passupe across the sun's visiblc hemisphere:

1. region number
2. date of central meridian passage
3. average latitude

L. average quality of the maps and the total number
of maps «m which the region wos visible

5. approximate areoa

Tusks II and III, the unulysis of the solar magnetic regilons and the
correlation of these recpions with chromospheric configurations end chenges,
arc beiny carricd out simultunecusly. These two tasks which conbined ve
simply refer to us "the unulyscs" huve been separvted into three arecs of
endcavor according to the anilyticsl techniques being employed.  Each of
the three urcas ere briefly described below.  Following euch deseription
is o summary of the schievements in thut arco ws of 30 Jenuary 196h.

A, Digital computer anulysis - Computer propgrums will be

' constructed end run which will yield specific informa-
tion from the large quuntity of tabwlated mugnetic
region duto supplemented by comparable quantities of

tabulated date on calcium plages, sunspots and flares.

The first stey in this urea 18 trunsferring the tubu-
luted data to IBM punched-card format. Ajproximately
hulf of the punching hus been done.  Construction of
{lov-churts und block dlugrums preliminary to the

writing of the progrars hus bepgun.

FORM 5767A.2
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B. Chroamosjhere Study - A visual comparison of the isopauss
maps und the chromosphere as recorded in Ho on 35-mm

film will be mude employing a8 35-rm projector.

Becuuse of the enormous, non-measurable errors in the
original mognetograms, this seemingly simple comparison
will actunlly be ore of the most difficult arcas of
study. Vurious methods were tested incorder to find a
convenient and ‘efficient method of comparison which
could yield reasonnbly objective results. A five step
spproach wus sclected. For details, see chart included
with this report.

c. Study of Unipolor Mapnctic Fields - Unipolar rerdons as
identificd on the isopauss mups will be compared with the
culedwn jlujes on the Mt. Wilson 1images of the sun ss seen

in the K line of culcium.

A prelimimory stuly ves rude to determine the course of

the more complete investipution to follow.  Results of

this preliminuyy study inaicate thot:

l. Mony unipoler repions sre v product of old bi-jolur
regions.

2+ There uppeurs to be o tendency for unipolar repions
to drift to higher luttitudes os the regions age,

verhaps un effect of the differentinl rotation of

the sun.

3. 'There is no obvious correlation between large uni-
polor mugnetic regions und the 27, day recurrent

geomugnetic storms.
A more complete outline of the three arens of analysis described sbove is
contained in the chart included with this report and with Quarterly letter

Report No. h,
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An uncxpected benefit muy be realizea from our seurch for inforwa-
tion on unijolar mapgnetic regions. Becuusc the Mt. Wilscn calciun images
are on gluss plates, much cure and time consuning lubor wus found to be
necessary in the proper handling of these plutes. To facilitote the study
of infoimution on thesc plates, it was decided thut the imopes should be
re-photogrophed on 35-mm £ilm. This job wus wccomplished with an improvised
sct-up in the Lockhced Golor Physics Laboratory. To our knowledge this is
the first timc that o continuous solur film has been made on the basis of
one image per doy. This £ilm, covering a period of over 3 yeurs, offers

L]
wwuzing possibilitics for new und more complete investigntions of soler phen-

Y
orena.  Because this motion pictwre format permits ropid visusl sssimilation
of informution, more results thun previously snticipated moy be obtoined

®
before the expiration dote of this contruct.
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