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Abstract

Frequency Dependence of ATS-1 Observed Micropulsations on
Some Geophysical Parameters. Low frequency oscillations in the
earth's magnetic field at the synchronous orbit have been observea
with the UCLA magnetometer experiment on board the ATS-1 satellite
since Dec. 1966. _ Some genersl cheracteristics of oscillations in
the range 2 x 163 ¢ £¢€20 x 16> Hz have been previously reported
by these authors. A further analysis of oscillations in the above
mentioned range for the two year interwval Dec. 1966 through Dec.
1968 is reported here. It was found that the frequency of an
event increases with the sum of Kp for 24 hours prior to the event
midpoint. For events with duration greater than 6 hours, the pro-
duct moment correlation coefficient for frequency, f, and ¥ Kp was
R = 0.87 . The best least squares linear fit to the data for
these events was f = (0.32)¥Kp + 5.1 . For the same events the
correlation coefficient for frequency and Dst was R = -0.83 .

In this paper we will discuss the correlastion between the frequency of
megnetic oscillations observed at ATS-1 and two indices of geomagnetic dis-
turbance. The indices are 3 Kp and <Dst»>. In tabulating 5 Kp we summed
the Kp index for 24 hours prior to the midpoint of the event as observed at
ATS-1. In tsbulating £ Dst > for an event we also computed the average

over 24 hours prior to the event midpoint.



We found that the frequency of oscillations is negatively correlated with
< Dst >, i.e., vhen «Dst’7 is large negative, the event frequency is high.
We also found that the frequency of oscillations is well correlated with £ Kp,
i.e., when T Kp is high, the event frequency is also high. When the event fre-
quencies are plotted sgainst Y Kp, it appears that the oscillations can be
divided into two groups; those that occur when the plasmarause is beyond the
orbit of the satellite, and those that occur when the plasmepause is within the

orbit of the satellite,

Slide 1. This slide shows equatorial Dst, taken from the compilation of
Sugiura and Poras for the magnétic storm that began on September 20, 1967.
On the same plot we have placed the low-frequency oscillations that occur-
red at ATS-1l during this storm. The occurrence of low-frequency oscilla-
tions is marked with a cross on this plot. The horizontal bar shows the
duration of the event. The vertical bar is one standard deviation on
either side of the average of the measured frequencies for the event.
This plot further illustrates the tendency of an event freguency to be
high during magnetically disturbed conditions and to decline as the mag-
netosphere grows progressively quieter during the recovery phase of the

storm.

Slide 2. Noting the tendency illustrated in the previous slide, we decided to
quantitatively compare the event frequency with &Dst > for 2k hours prior
to the event midpoint, This slide represents the results of éuch a com=-
parison. In this plot only those events with duration greater than or
equal to 5 hours were selected. The ordinate of the plot gives the event
frequency in milli-hertz and the abscissa gives the average value of

¢Dst » for 24 hours prior to a given event. The error bars give one



standard deviation on either side of the average frequency of the event.
The solid line is the least squares linear fit to the data. The product
moment correlation coefficient for this data was =0.84. e then compute@

correlation coefficients for frequency and <.Dst 3 over 12 hours.

Slide 3. 1In this plot we have included only those events that had duration
greater than or equal to 6 hours. The absolute value of the correlation
coefficient was -0.694, As events with shorter duration were included,
ve found that the correlation coefficient was reduced in absolute value
from the value just mentioned.

Realizing that both Dst and Kp decrease together, we decided to
quantatively compare the event frequencies with the sum of Kp for 24 hours
prior to the event midpoint. The next slide shows the result of one such

comparison.

Slide 4, The ordinate of the plot gives the event frequency in milli-hertz and
the abscissa is the sum of Kp for 24 hours prior to the event midpoint.
In this plot we have included those events greater than or equal to 6
hours. The error bars are of the same nature as those in previous slides.
The correlstion coefficient was 0.87.

Even though the linear fit to the data had a relatively high corre-
lation coefficient, it appears that the oscillations occurred in two
groups; this could be interpretated alternatively. One group occurs when
S Kp was approximately above 17. The next slide shows our interpretation

of this result.

Slide 5. In this plot we have included all events with duration greater than

or equal to 5 hours. We calculated linear fits end correlation coeffi-



cients for the two groups of data points. The linear fit for the points
with $Kp< 1T had an associated correlation coefficient 0.79. The
correlation coefficient for the points with Z Kp > 17 was only 0.26, there-
fore the slope of this line is perhaps not very significant.

We suggest that the dividing line represents the plasmapause; i.e.,
when & Kp< 17 (or average Kp< 2) the plasmapause is beyor;d L = 6.5 on
the day side of the magnetosphere, when E:Kp‘7'17 (or average Kp>» 2) the
plasmapause is within L = 6.5. We believe this interpretation is consis-
tgnt with direct satellite measurements of the plasmapause position (par-

ticulerly the measurements reported by Taylor, Brinton, and Pharo).

In summary: We find that the frequency of megnetic oscillations observed
at ATS-1 are.well correlated with the two indices of geomagnetic disturbance,
< Dst> and T Kp. Also it appears that the Kp for 2L hours prior to the
midpoint ordered the data in such a way that the events occurred in two dis-
tinct groups. For 2 Kp <« about 17 the oscillations occur at about 7 milli-Hz
»md for Z Kp > about 17 the oscillations occur at about 1k milli-hertz.

We believe that the lower frequency oscillation occur whenever the satel-
lite is within the plasmapause and the higher frequency oscillation occur when-

ever the satellite is outside the plasmapause.
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