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Analysis of data from the three-component induction
magnetometer and associated data-recording systems at
the Soviet Union's Vostok Station (78°28'S/106°48'E)
continued in 1978 in cooperation with Soviet scientists
of the Arctic and Antarctic Scientific Research Institute,
Leningrad. In addition the magnetometer system was
improved.

One aspect of the analysis is concerned with asym-
metries in pulsation activity between the south and north
polar cap regions and with the implications of these
asymmetries for pulsation source mechanisms.

Several types of asymmetries are illustrated in figures
1 and 2 for pulsation activity occurring near equinox.

The data are from Vostok Station, near the south geo-
magnetic axis pole, and from Thule, near the north geo-
magnetic axis pole. One type of asymmetry is a result of
the diurnal variations in pulsation activity. Pulsation am-
plitudes maximize in the local noon sector in the polar
caps (Heacock and Chao, 1979), and local noon at Vos-
tok occurs near 0450 universal time (UT), while local
noon at Thule occurs near 1640 UT. The noon maxima
are clearly seen in the data for 19-20 March 1969; note
that the burst near 17 UT is much larger at Thule, while
the burst near 05 UT on 20 March is much larger at
Vostok Station.

Close inspection of the records show that asymmetries
also exist on a shorter time scale; the degree of corre-
lation commonly observed for conjugate sites at auroral
latitudes, 55°40° invariant latitude, is not observed be-
tween Vostok and Thule.

The pronounced diurnal variation in pulsation activity
level, with midday maximum, is probably directly related
to the diurnal variation in E-region electron density. The
electric current response in a three dimensional current
loop is very sensitive to the conductivity of the E-region
leg of the loop (Chao and Heacock, 1979). A strong
seasonal variation in pulsation activity level in the polar
caps has been observed, with a maximum in summer,
and this seasonal variation is consistent with the seasonal
variation in E-region conductivity (Heacock and Chao,
in press).
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Figure 1. Amplitude vs. time traces of the outputs of the induction magnetometers at Vostok Station and Thule for 19-20
March 1969. Broad-band data were filtered to pass frequencies between 7 and 100 miilihertz (T = 10 to 140 seconds). There

are 1-hour mark spikes and 12-hour mark oscillations superimposed on the data.
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Figure 2. Time vs. frequency display of portion of activity shown In figure 1, with College H and Macquarie Island H added.

The asymmetries in pulsation activity between Vosok
Station and Thule occurring on a shorter time scale than
the diurnal change may be caused in part by asymme-
tries in particle flux precipitation into the polar E-re-
gions. Investigation into this possibility is not yet com-
plete. The three dimensional current loops involve field-
aligned currents and driving functions, and the associ-
ated parameters may very well have values that are
asymmetric between the polar caps. In particular, it is
thought that the variations in orientation of the inter-
planetary field will be reflected in an asymmetry in the
loop driving functions between the two polar caps.

Certain symmetries are present along with the various
asymmetries observed in the pulsation activity between
Vostok Station and Thule. Perhaps the most obvious
class of symmetric events are the pulsations caused by
magnetic storm sudden commencements (ssc) and sud-
den impulses. Thule and Vostok Station pulsation rec-
ords were examined for times of 26 ssc's listed by
World Data Center A; in every case, ssc pulsations were
clearly seen at both sites. An example is shown in figures
1 and 2 for the ssc near 1958 UT, 19 March 1969. Be-
cause ssc's are caused by the most well-defined of the
interplanetary shocks, less well-defined shocks and dis-
continuities may be responsible for some of the pulsation
events occurring simultaneously at Vostok Station and
Thule.

It is of interest to compare pulsation data from Vostok
Station and Thule with pulsation data from sites on
closed field lines. For example, during the several hours
following the ssc of 19 March a spectral peak near 30
millihertz was present in the College and Macquarie Is-
land data but was not clearly present in the Vostok Sta-
tion or Thule data. This peak can be seen as a relative
darkening on the College and Macquarie sonagrams
near 30 millihertz (figure 2). A local resonance, related
to the closed field lines, was aroused near 30 millihertz
by coupling with the broad-band wave energy, as pre-
dicted by the theory of Chen and Hasegawa (1974).

This research has been supported by National Science
Foundation grant DPP 76-82083.

References

Chao, J. K., and R. R. Heacock. Modulation of type Pi waves
by variations in ionospheric conductivity in a three-dimen-
sional magnetosphere-ionosphere current system. (Submit-
ted toPlanetaiy and Space Science.)

Chen, L., and A. Hasegawa. 1974. A theory of long period
micropulsations. 2, impulse excitation of surface eigen-
mode.Journal of Geophysical Research, 79: 1033.

Heacock, R. R., and J . K. Chao. In press. Broad-band magnetic
field pulsations at very high latitudes and their relation to
plasma convection in the magnetosphere. Journal of Geo-
physical Research.

is	 24

220


