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Abstract:  Long-term monitoring of natural radio wave emissions in the ELF/
VLF range observed at Syowa Station, Antarctica (L=6.1) and its geomagnetic
conjugate point in Iceland showed dependence on solar activities for solar cycles
21 and 22. It is also found that emissions were stronger in the summer hemi-
sphere. Moreover, the daytime maximum of the emission appeared at local noon
rather than magnetic noon. These two features indicate that the emissions
observed on the ground intensified under the sunlit ionosphere. We also found a
weekend decrease (—8%) of the emission intensity after 7 years of data average,
suggesting that electromagnetic noises in the human world calm down on week-
ends, and this affected the efficiency of emission generation in the magnetosphere.
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Annual/Seasonal Variation of Polar Chorus (750 Hz)
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Fig. 1. Long-term variation of ELF emission intensity in the 750 Hz band observed at
Syowa Station (upper panel) and Husafell, Iceland (lower panel) in the period 1981-
1988. Take notice of the long-term variation showing a maximum in 1982- 1983
and a minimum in 1987. Also note that there was a seasonal variation opposite in
phase at the conjugate stations, Le., the emission intensified in the summer hemisphere

(after Sato et al, 1991).
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Syowa 750Hz Intensity in Summer

- v
] Vo

22 -
18]
14 4
10

6 'llllllllllllllllllll‘llr
1975 2000
2 HBMEMTREINLESD 750 Hz %Eﬂﬁ&%ﬁ?ﬁfg%@fﬁ@@z Z21b (EB) & 107
cm KIGEBIRE TH 72 Solar cycle 21 75 23 & TOARBIEEIEZAL (FEY). LERDE
M Sato et al. (1991) 22 5RD7z b DT, HAZAHIETRD 72 b0, RETRT &
D2, BB ORI KBESEOBA L O 1 EBR T3,

Fig. 2. Year by year variation of ELF emission intensity in the 750 Hz band observed at
Syowa (upper panel), and solar activity variation observed by solar radio wave
emission at 10.7 cm (lower panel) for solar cycles 21 to 23. In the upper panel, solid
circles are obtained from Sato et al. (1991), while open circles are obtained from this
work.  Note that the maximum of the emission intensity was delayed from that of
the solar activity by about 1 year as shown by the arrows.
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Fig. 3. Averaged daily variation of 750 Hz intensity observed at Syowa Station and Iceland

in 1991, Local time at both stations is shown in the figures (upper: Iceland, lower:
Syowa Station). Local time at Iceland is delayed from Syowa Station by 4 hours.
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Fig. 4. (a) Daily variation of the emission intensity in the 2-4 kHz band observed at Siple
Station, Antarctica in 1973-1974. The square mark ([_) denotes the variations for
Sundays, and the plus mark (+) for weekdays. The intensity was smaller for
Sundays during 06-14 MLT by about 20%. (b) Upper panel shows weekly varia-
tion of the occurrence rate of the power line harmonic emissions observed at Siple

Station, and the lower panel the power consumption in Quebec, northern Canada
(after Park and Miller, 1979).
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Fig. 5. Comparison of the daily variations of 750 Hz intensities observed during weekdays

and weekends at Syowa Station for each year in 1988-1993. The intensity in 8-13
MLT tends to be smaller on weekends.
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Fig. 6. Daily variation of 750 Hz intensities observed at Syowa Station in 1988-1995 for

weekdays and weekends.

13 MLT, where the emissions show a maximum.
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Fig. 7. Global occurrence map of 3.2 kHz emission intensity (> 5X 107* W /m?/ Hz) observ-
ed by Ariel 3 and 4 satellites (after Bullough, | 983). Note that the occurrence rate
is high over areas of high power consumption such as northern America and Europe,
and their geomagnetic conjugate areas in the southern hemisphere. Locations of
Syowa Station (©), Iceland (O), and Siple Station ( @) are marked in the figure.
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Fig. 8 (a) Ray passes of 1.5 kHz waves started Jfrom the magnetic equatorial plane, and
inaccessible to the polar ionosphere due to LHR reflection. (b) Ray passes of 1.5
kHz waves accessible to the polar ionosphere without suffering from LHR reflection
(after Yamagishi, 1989).
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Fig. 9. Altitude variations of the wave normal angles of ray passes accessible to the polar
ionosphere for (a) summer hemisphere and (b) winter hemisphere (after Yamagishi,
1989).
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