
sponsible for auroral absorption and/or differences in at-
mospheric composition and chemistry as one moves across the
aurora! zone. There are also differences in the relative seasonal
absorption at a given site from year to year which may be related
to the solar cycle. Both of these results also have important
implications for high-frequency radio-wave propagation mod-
els at high latitudes. Models (e.g., Foppiano and Bradley 1983)
which adopt a seasonal variation characteristic of higher latitude
sites (such as South Pole Station) and assume the same variation
to apply to somewhat lower latitudes (such as Siple Station) may
require some modification.

This work was supported in part by National Science Founda-
tion grant DPP 83-04844 (University of Maryland). Acquisition of
the Siple Station riometer data involved the cooperation of H.
Chivers of the University of California, San Diego, and L.J.
Lanzerotti of AT&T Bell Laboratories.

References

Agy, V. 1979. Perspective on the prediction of auroral absorption. In
Special topics in HF propagation. (NATO Advisory Group for Aerospace
Research and Development Conference Proceedings, AGARD-
CP-263, Neuilly-sur-Seine, France.)

Brekke, A. 1984. On the evolution in the history of the concept of the
auroral oval. EQS Transactions AGU, 65, 705 - 707.

Detrick, D.L. 1982. Upper atmospheric research at South Pole Station.
Antarctic Journal of the U.S., 17(5), 230.

Detrick, DL., and L. Lutz. 1981. Riometer measurements at South Pole
and McMurdo Stations. Antarctic Journal of the U.S., 16(5), 217.

Detrick, DL., T.J. Rosenberg, L.J. Lanzerotti, and C.G. Maclennan.
1983. Riometry in Antarctica. Antarctic Journal of the U.S., 18(5), 259-
260.

Foppiano, A.J., and P.A. Bradley. 1983. Prediction of auroral absorption
of high-frequency waves at oblique incidence. Telecommunication Jour-
nal (Geneva), 50, 547 - 560.

Foppiano, A.J., and P.A. Bradley. 1984. Day-to-day variability of
riometer absorption. Journal of atmospheric and Terrestrial Physics, 46,
689-696.

Hargreaves, J.K. 1969. Auroral absorption of I-IF radio waves in the
ionosphere: A review of results from the first decade of riometry.
Proceedings of the IEEE, 57, 1348 - 1372.

Hargreaves, J.K., and H.J.A. Chivers. 1965. A study of auroral absorp-
tion events at the South Pole. 2. Conjugate properties. Journal of
Geophysical Research, 70, 1093 - 1102.

Krishnaswamy, S., D.L. Detrick, and T.J. Rosenberg. 1985. The inflec-
tion point method of determining riometer quiet day curves. Radio
Science, 20, 123 - 136.

Krishnaswamy, S., and T.J. Rosenberg. 1985. Influence of long-term
variations in solar radio noise on riometer quiet day curves. Antarctic
Journal of the U.S., 20(5).

Influence of long-term variations in
solar radio noise on riometer quiet

day curves

S. KRISHNASWAMY and T.J. ROSENBERG

Institute for Physical Science Technology
University of Maryland

College Park, Maryland 20742

Upper atmospheric research facilities in Antarctica include
instruments for monitoring the absorption of radio waves by
the ionosphere (Detrick and Lutz 1981; Detrick 1982; Detrick et
al. 1983; Krishnaswamy and Rosenberg, Antarctic Journal, this
issue). These instruments, known as riometers, are sensitive
radio receivers operating in the frequency range from about 20
megahertz to 50 megahertz, usually connected to zenith-point-
ing, wide-beam antennae. As the Earth rotates, the incident
cosmic radio noise power from natural extraterrestrial sources
undergoes diurnal changes because of the non-uniform inten-
sity of the radiation arriving at the Earth from different direc-
tions in space. A record of this background diurnal variation of
the received cosmic noise power (as a function of sidereal time)
represents the so-called "quiet day curve." This curve serves as a
reference which can be used to derive values of additional
ionospheric absorption caused by magnetospheric processes
(Hargreaves 1969). While the major contribution to the quiet
day curve comes from the steady radio radiation from the Milky

Way, there is some contribution as well both from discrete
galactic and extragalactic sources and from solar radio noise.

The Sun undergoes an 11-year cycle in its radio emission in
conjunction with the sunspot cycle. At times of high solar
activity, such as near the maximum of the solar cycle, the radio
noise produced by the Sun at frequencies around 30 megahertz
is generally much greater than at solar minimum (Kraus 1966),
and its contribution to the total riometer signal can be compara-
ble to the diffuse galactic background. This can make a signifi-
cant difference to the quiet day curves.

In the study of discrete, short-term phenomena, such as
individual auroral absorption events, the quantity of interest is
usually the excess absorption due to the event; this will not be
significantly affected by slowly varying changes in the quiet day
curves. However, in studies covering longer periods of time,
especially periods involving an appreciable fraction of a solar
sunspot cycle, such variations in the quiet day curves become
significant. We present here an example of how the sunspot-
cycle related changes in solar radio noise output can affect
riometer quiet day curves.

Figure 1 shows the quiet day curves obtained from the 30
megahertz riometer at Siple Station for the equinoctial months
of March and September 1975. The curves were computed
using a technique developed at the University of Maryland,
referred to as the "inflection-point method" (Krishnaswamy,
Detrick, and Rosenberg 1985). The general shape of both curves
can be understood by noting that they have maxima near 17
hours local sidereal time which closely corresponds to the time
when the antenna beam sweeps near the brightest part of the
radio sky (the galactic center direction). Similarly, the minima of
the curves occur about the time when the galactic anti-center is
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near the zenith. The differences between the two curves are
qualitatively consistent with what one expects from the changes
in solar zenith angle at Siple Station between March and Sep-
tember (Krishnaswamy et al. 1985). Since 1975 was a solar (sun-
spot) minimum year, the curves should be unaffected by solar
radio noise.
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QUIET DAY CURVES FOR SIPLE, 1975, 30 MHz

Figure 1. Quiet day curves for the 30 megahertz riometer data from
Siple Station for March and September of 1975. ("MHz" denotes
"megahertz." "dB" denotes "decibels:')

Figure 2 shows the quiet day curves for March and September
1980, near the time of solar maximum. The general shapes of the
curves are the same as in 1975, and the difference in scale
between 1975 and 1980 is due to a change in the data recording
instrumentation. However, there are differences in detail be-
tween the two pairs of curves. For example, around 22 hours
local sidereal time, the March 1975 quiet day curve is about 0.3
decibel lower than the September 1975 quiet day curve, but at
the same sidereal time in 1980 the two curves have essentially
the same value. This discrepancy is much greater than the
uncertainty in the quiet day curves (0.1 decibel).

Since we have considered only the relative differences and
not absolute levels, any reasonable instrumental effects should
have been eliminated. The observed differences must, there-
fore, reflect a real change in the characteristics of the received
signal at the riometer site between 1975 and 1980. While this
could be evidence of a change in ionospheric behavior during
the intervening time, the nature and amount of the difference
appear to be consistent with the magnitude of the increase in
overall solar radio noise output at 30 megahertz between sun-
spot minimum and sunspot maximum.

Variations of the kind described above should be kept in mind
when making long-term comparisons of riometer data and
when developing models for radio propagation which use
riometer records (Foppiano and Bradley 1983). At lower lati-
tudes, the effect of solar radio noise changes is likely to be more
significant than at Siple Station because the Sun will pass closer
to the center of a zenith-pointing antenna beam.
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QUIET DAY CURVES FOR SIPLE, 1980, 30 MHz

Figure 2. Same as figure 1 for March and September of 1980.

Data acquired from Siple Station after it reopens in November
1985 should provide additional confirmation of the above con-
clusions since a full 11-year period will have elapsed since 1975,
and we will have data for another solar minimum epoch.

This work was supported in part by National Science Founda-
tion grants DPP 79-25014 and DPP 83-04844 (University of Mary-
land). Acquisition of the Siple Station riometer data involved the
cooperation of H. Chivers of the University of California at San
Diego, and L.J. Lanzerotti of AT&T Bell Laboratories.
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