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Abstract

The optical modulation and solar scintillations in the frequency range from 20 Hz—
15 k Hz and 5 — 15 MHz were recorded during the February 16, 1980 total solar eclipse. Prea
liminary results are discussed concerning both the coronal modulation and atmospheric modu-
lation of the light. Recordings of the shadow band phenomena are presented.

Important data on solar flares, and on their inﬂuen_cc
on the solar corona have been obtained from studies
in the radio frequency spectrum.  Transient radio
frequency radiations have been studied in_the ceatimeter,

“decameter, and mster ranges. Speciically, type II and

type III bursts of radio noise in the decameter range
have bzen associated with *“ puffs” of high speed parti-
cles that move through the coronal gas and excite plasma
o;zillations. The existence of harmonics in the radio-
frequency noise suggests 2 macroscopic aon-linear
oscillation of the coronal gas in a region above a flare
location (Aller 1963). The continuity and force
equations of electrodynamics can also be shown to
yield a wave equation for the plasma, or density fluctu-
ations, of the form (Jackson 1975)

d?n 4medng
-+ n = 0’
dt? m
41r€2n0
where n is the charge density and ——— is the plasma
' m,

‘frequency @p. As a result of the form of this equation

the charge density, velocity and electric field all osci-
llate with the plasma frequency @p. '

The objective of this project was to search for and
rez>rd the modulation of the light intensity emitted
by the plasma oscillations in the solar corona. That
is, the light emitted from an oscillating plasma in the
solar corona follows the deasity fluctuations which
oscillate at the plasma frequency. Because of the low
leval of the lignt intensity fluctuations, at radio fre-

- quencies, expected from the corona, the search for

such fluctuations is possible only during 2 toral solar
eclipse.

The instrumentation used in the search for the
optical modulation of the solar corona included:

(1) A photomultiplier detector and radio receiver
system capable of detecting modulation of the
solar corona in a band from 5 MHzto 15 MHa.
The radio receiver frequency was swept, in

*This material is based upon work supported
by the National Science Foundation.

time, (1 MHz/sec) and the output recorded
on both magnetic tape and paper chart. The
resultant recordings represent the light modu-
lation intensity vs. frequency.

(2) Three solid state photodetector systems with
high gain AC coupled amplifiers used to
detect light modulation and fluctuations in the
frequency range from 20 Hz to 15,000 Hz. The
detector - amplifier outputs were recorded
directly on magnetic tape.

The light modulation detection system for fre-
quencies from 20 Hz to 15 k Hz is capable of detecting
and recording light fluctuations from atmospheric tur-
buelence and wave phenomena. That is, atmospheric_
striae resulting from wave phenomena, or turbulent
mixing of regions of warm and cold air refract light
from the Sun and give rise to small but detectable light
fluctuationsatthesurfaceoftheearth. Previous measure-
ments in this low frequency range (Seykora 1979) have
indicated a turbulent atmospheric change following a
solar eclipse,

Because the light fluctuations from atmospheric
turbulence is spatially local (several metres), the
fluctuations resulting from the solar corona would be
coincident at three widely separated detectors(~ 10
metres).

Preliminary results of the observations carried out
at the Rangapur-Japal Observatory indicate that no
coronal modulation was observed in the frequency
range from 5-15 MHz. An upper limit on the luminous
flux of the optical fluctuation in this frequency range
can be placed at 10 picolumens as calculated by the
photomultiplier current, and shot noise recorded at the
receiver.

A recording of one of the three solid state detectors
(20 Hzto 15k Hz) isshowninFigurel. The majority
of the fluctuations and scintillations recorded are of
atmospheric origin. The numerous spikes recorded
which form a background on all recordings have been
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Fig. 1. Solar scintillations

MIN AFTER TOTALITY

recorded during the 16

February 1980 total solar eclipse. Full-scale
amplitude 10-3 static background illumination.

showa to bz high flying insects crossing the solar disc.
Each signal can be heard on reviewing the tape as an
inssct waich modulates the background light by the
bzat frcqueglcy of the insects’ wings. Because t]:_;e
d=:ectors and recording equipment record changes in

ligit intensity amounting to a2 on€ part per million

variation in  background illumination, individual
insects at altitudes in the kilometer range can be recotr-
d=d. The large number of scintillations recorded from
four minutes before totality to totality were a result of
th= shadow bands seen during some total solar eclipses
(S:zykota 1979). During this time period shadow bands
were seen visually and no bands were seen or recorded
after totality at the location of the detectors.

Several preliminary conclusions can be drawn from

-the shadow band recordings we have analyzed. First,

they do appear as true atmospheric scintillations. The

.correlation from one scintillation to the next is random
.in time and amplitude. Furthermore, a large vatlation

in the intensity of the shadow band phenomena was
seen at the three detectors separated by 10 metres.

Further analysis of the scintillation data is continu-
ing along with an analysis of coincident events wkich
may be of solar origin.
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