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About Two Type IV Events on August 4 and 7, 1972
Polarimetric Measurements at 237 MHz

by

Paolo Santin and Paolo Zlobec
Astronomical Observatory
Trieste, Italy

The magnetically complex McMath region 11976 (N14, L=9) produced some major flares and related
activity in the first days of August 1972. In this time interval, the most interesting data recorded
by our polarimeter on 237 MHz were on August 4 (0620 UT ~ sunset) and August 7 (1500 UT ~ sunset);
sunset was at about 1730 UT. These two type IV events were connected with the Tong enduring and
exceptionally strong flares of August 4 (start 0617, max. 0640, end 0853 UT; importance 3B) and August
7 (start 1449, max. 1534, end 1721 UT; importance 3B); this information was published in "Solar-Geo-
physical Data" [1973].

In this paper the solar radio emission is analyzed with particular emphasis on the circular polar-
ization of the recorded radiation. It was possible to do this, even using an instrument with Tow
resolving power, due to the much higher values of flux density coming from the active region than from
the remaining solar surface. Figures 1, 2 and 3 show the behavior of the total flux density and its
polarization; the contribution of the quiet Sun on 237 MHz is about 10 solar flux units (1 sfu =
10-22m-2Hz~1)

Our radio polarimeter, fed by a ten meter parabolic antenna, has a bandwidth of 0.5 MHz [Sedmak,
19707. Its output gives: 1) the sum and the difference of the two circularly polarized components
L+R and L-R with a Tow time resolution (paper speed = 20 cm/h, time constant = 0.5 sec), and 2) the
two separate components L and R with high time resolution (paper speed = 2 mm/sec or more, time
constant Tower than 12 msec). Figures 1 and 3 were plotted on the basis of calculations made with
the data given by output (1), and Figure 2 is an example of output (2). We thus have the total flux
density and the degree of circular polarization (=100(L-R)/(L+R)), whose accuracy can generally be
considered to be better than 10%.

Figure 1 shows the behavior of the first type IV event from 0620 to 1250 UT. 1In the previous
interval beginning with our recording time (0538) the flux density was about 40 sfu and the degree
of circular polarization was about 65% L. After the event, similarly low mean values were recorded
no sooner than about 1500 UT. The time interval later than 1250 UT is not reported since interest-
ing phenomenon is decreasing.

The rapid flux increase begins at about 0623 UT, but growing continues in some intervals with
flux varying rapidly until 0642 UT with a peak of about 280,000 sfu. During this period the polar-
ization degree is much Tower (for almost 10 minutes the polarization is about zero) than before and
after. For one hour and a half some flux density peaks follow each other and almost reach the pre-
viously reported value; however, the flux density is practically above 2,000 sfu. Concurrently,
the polarization degree is generally higher than 80% L and the slight decreases are in agreement
with the diminishing of the flux density. After 0800 UT the trend of the flux density is generally
decreasing, and it is possible to see Tong enduring time intervals where the slope is practically
Tinear in the Togarithmic scale of the drawing (that is, an exponential type decrease) surmounted
by groups of stronger bursts. The corresponding polarization degree is slightly decreasing while
the mentioned groups of stronger bursts are practically totally L-handed polarized (see Figure 2).
Only the strengthening of the flux after 1200 UT is exceptional with the polarization degree shift-
ing towards zero, especially in phases when the flux increases; however the active region is always
the same.

For August 4 we also have radio interferometric measurements at 408 MHz. The recorded jinterval
is 0900 - 1300 UT, and all this time the position of the source on the Sun is constant and near to
the optical center. The radiometric behavior of the flux density in the quoted period is very
similar to the 237 MHz one (for example, we see at about 1040 UT both on 237 and 408 MHz a con-
siderable flux decrease). The constant position and the common development show that the event is
at our wavelengths probably a "stationary type IV burst", at least for the period after 0900 UT.

The type IV event of August 7 begins just after 1500 UT. Before this time it was a partially
L-handed polarized noise storm of near constant intensity (30 sfu). The polarization degree of the
entire phenomenon is Tow. There are only sporadic groups of bursts having strong polarization which
may also come from other active radio regions. We must further say that the polarization of the
continuum after 1600 UT is probably faintly influenced by a man-made interference; therefore, we
suppose that the polarization of the continuum is closer to zero than it appears in Figure 3.

For this type IV event we do not have interferometric and radiometric data at 408 MHz.
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Fig. 1.

Flux density and degree of circular polarization for August 4, 1972.
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Fig. 3. Flux density and degree of circular polarization for August 7, 197&.
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Swept Frequency Interferometer Data Analysis

for the Type IV Event of 1972, August 12

by

Anthony C. Riddle
Department of Astro-Geophysics
University of Colorado
Boulder, Colorado 80302

A moving Type IV event was observed with the University of Colorado swept-frequency interferomter
on 1972 August 12 commenced at 2052 UT. Optical observations prior to and during the Type IV event
showed no flare activity on the disk. A limb surge was observed on the west limb (latitude N25) com-
mencing at 2022 UT [Lincoln and Leighton, 19727]. Later coronal observations taken in Hawaii (courtesy
of R. Hansen, HAO) show an Ho spray extending to "“IR, above the surface by 2100 UT. The footpoint of
this spray was at a position angle 315° Geocentric (a latitude of N29 if on the limb). It is assumed
that all this activity is assoclated with region McMath 11976 which, at the time of the activity, was
17° beyond the west limb.

The radio data in the frequency range 8-80 MHz first showed activity with a weak Type III burst at
2038 UT. Two other weak Type III bursts preceded the Type IV which commenced, at frequencies near the
top of the range, at 2052 UT. The intensity of the activity built up towards a peak at 2115 UT and de-
cayed slowly until 2240 UT after which no further trace could be seen. There was a tendency for the
frequency of maximum emission to decrease as time progressed. The stronger activity is shown in Figure
1 which covers the time period 2055-2225 UT and the frequency bands 18-40 MHz and 40-80 MHz. A detailed
description of the record format has recently been given by Dodge [1973].

Determination of fringe positions from the radio observations was made at 5 minute intervals from
2100 to 2220 for fringes in the 18-40 MHz band. The data in the 40-80 MHz band was not suitable for
primary analysis as, in general, the fringes were too weak (partially due to lower sensitivity in this
band). However a few fringe position determinations were made and they confirmed the positions derived
from the lower frequency band. At any instant of time there was a tendency for the high frequency fring-
es to appear to be further from the center of the sun, however the dispersion was well within the indi-
vidual measurement errors. Consequently an average position was determined from the mean of the posi-
tions of all fringes observed at any one time. The accuracy of each mean is estimated to be about Ro/4.

A second coordinate was determined by making the assumption that the source moved along a radial
line at position angle 315° Geocentric. This assumption is consistent with the Hy surge and flare
spray observations and also is consistent with two dimensional radio observations made later (2324 UT
to 0130 UT) at Culgoora (private communication K. V. Sheridan) which showed two stationary 160 MHz sources
to be at position angle 315° Geocentric and at radii 1.4 Ry and 1.7 Ry. The intersection of this radial
line and the fringe lines gave radial positions for the Type IV source which are shown in Figure 2.

A straight line has been fitted to the radio data in Figure 2. The deviations of the data points
from the line are consistent with the accuracy of the fringe position determinations.

Positions derived from the optical data are also shown in Figure 2 [Hansen, 1972]. The close fit
of the optical data to the line indicate that the association of radio and optical data was justified.
The slope of the line indicates a velocity of ™340 km/sec for the disturbance causing the Type IV burst.
It would appear that this disturbance left the limb at about the same time that the surge developed and
that it travelled with a similar velocity to, but ahead of, the material seen in Hu by the Mauna Loa
coronagraph.,

The observation of Hy brightening out to 2 Ry and a Type IV burst out to 5 Ry indicates major
solar activity. It might be expected then that strong Type III bursts and a Type II burst would pre-
cede the moving Type IV burst. However the position of McMath region 11976, 17° behind the 1imb, would
make it difficult for plasma frequency radiation (involved in Type II and Type III bursts) to reach the
observer. The Type IV radiation at 40 MHz was first observed at ~v2% R which is consistent with the
expected minimum radius for a 40 MHz source situated above a point beyond the limb.
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Figure 2 Radial distance of the Type IV event of 1972, August
12 as derived from the University of Colorado swept-frequency inter-
ferometer (dots). Also shown are the positions derived by Hansen
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