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Report of the 1983 Conjugate Campaign in Iceland

Natsuo Sato*, Hiroshi FUKUNIsHI*, Susumu KOKUBUN**
and Th. SAEMUNDSSON***

Abstract: This campaign has been organized by the National Institute of
Polar Research as a cooperative project with the Science Institute, University of
Iceland.

This campaign aims at a further understanding of physical processes in auroras
by a coordinated observation of magnetic field variations, magnetic ULF waves,
ELF-VLF emissions, cosmic noise absorption, and spatial and temporal variations
of auroras in the magnetically conjugate polar region. The campaign takes
advantage of geographical condition that the conjugate points of Syowa, Mizuho
and Molodezhnaya Stations in Antarctica are located in the vicinity of Husafell,
Isafjordur and Husavik in Iceland. With the data recorded at the three conjugate
station pairs Syowa-Husafell, Mizuho-Isafjordur, and Molodezhnaya-Husavik,
we investigate the temporal and spatial conjugacy of both auroras and wave phe-
nomena associated with auroral particle precipitation. Then we study the auroral
particle acceleration process in the ionosphere-magnetosphere energy coupling
system and also the generation and propagation mechanisms of ULF, ELF and
VLF plasma waves.

Three Japanese scientists have been in Iceland from August 12 to October 2.
In the first half of the period of their stay they visited Isafjordur (66.1°N, 23.1°W)
and Husavik (66.0°N, 17.4°W) to find locations suitable for observations of geo-
magnetic field variations, cosmic noise absorption and ULF, ELF and VLF natural
waves. During their stay at Husafell, various kinds of sensors (fluxgate magneto-
meter, search coil magnetometer, ELF-VLF wave receiver, riometer and all-sky
camera) and recording facilities were set up. These facilities are operated by the
Icelandic research fellow until next summer.
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Fig. 1. Locations of Husafell, Isafjérdur, Husavik, Leirvogur and Reykjavik
(squares) and the geomagnetic conjugate points of Syowa, Mizuho and
Molodezhnaya Stations (triangles).
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Table 1. Geographic and geomagnetic coordinates of the stations, calculated by the
IGRF model dated August 1, 1983. Magnetic local time (MLT) is given
by adding universal time (UT) to the time listed in the column.

Geographic Magnetic Dipole Invariant
Station Latitude |Longitude Latitude! L&légei' I{j&: L&%gei' %I/I{]II\-—/I;r)i L
Syowa 69.00°S 39.58°E | —69.97 80.18 | 66.12| 70.81 00:06‘ 6.10
Antarctica |Mizuho 70.70 44.33 —72.30‘ 81.46 | 67.98 70.96 (00:06 7.12
Molodezhnaya | 67.67 45.85 -—70.04;; 88.03 | 66.56| 76.98 00: 30} 6.32
Leirvogur 64.18°N | 21.73°W | 69.66 72.43 65.66; 69.12 23:59;5.89
Iceland Husafell 64.70 20.90 69.97, 74.07 66.04: 70.24 {00:03 6.06
Isafjérdur 66.08 23.13 71.62| 73.42 67.80! 69.59 100:01| 7.01
Husavik 66.04 17.35 70.49i 79.79 66.80|1 74.24 | 00: 19; 6.44
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Fig. 2. The rout of mobile observations by the car in Iceland.
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Fig. 3. The view of Husavik.
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Fig. 4. Mvr. A. EGILSSON’s home
located at Manarbakki,
Tjérnes  Peninsula near
Husavik.

5 IsafjordurdfT 418
Fig. 5. The view of Isafjérdur.
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Fig. 6. Mr. Th. MARVINSSON’S
home located about 4 km
far from Isafjordur.
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Fig. 7. VLF antenna and solar battery system constructed at Husafell.
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Fig. 8. All-sky camera (a), rioineter (b) and ring-core type magnetometer
(¢) constructed at Husafell.
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Fig. 9. Observation system constructed inside the SNORRI’s home at Husafell.
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Fig. 10. Biock diagram of mobile observation system.
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Fig. 11. Examples of frequency-time spectra of VLF radio noise observed at

Manarbakki. Observation points from A to E in this figure are located
less than 400 m far from EGILSSON’s home, and point of F is located
about 2 km far from EGILSSON’s home.

12 EGILssON KEH b# 2km Bih -5 C, BEA VLF / 1 X@8RI&HY
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NicEA Aa—-FREBILINIC) A XTHSD

Fig. 12. Example of frequency-time spectra of VLF radio wave observed at

Manarbakki. Natural radio waves called ELF hiss emission are received
in the frequency range of 0.4-0.8 kH :.
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Fig. 13. Example of the data observed by ring-core type magnetometer and
search-coil magnetometer at Manarbakki near Husavik.
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Fig. 14. Example of frequency-time spectra of VLF radio wave observed at Isa-

fiordur. Natural radio waves called polar chorus emission are received
in the frequency range of 0.5-1.4 kHz.
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Fig. 15. Example of the data observed by ring-core type magnetometer and search-
coil magnetometer at Isafjordur.
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Fig. 16. Block diagram of observation system at Husafell.
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Fig. 17. A layout of the system constructed inside the SNORRI's home.
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Fig. 18. Example of the frequency-time spectra of VLF radio noise observed by
the loop antenna at about 1.8 km far from SNORRI's home. A—N marked
in this figure show different directions of the loop antenna at the same posi-
tion. It is noticiable from this figure that artificial radio noise levels are
changeable at each direction. The directions of the lowest artificial
noise level are K and U in this figure.
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Fig. 19. Recording system at Husafell.
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Fig. 20. Example of the frequency-time spectra of natural radio waves observed
by the 10-m high loop antenna at Husafell. Discrete VL F emissions are
observed in the frequency range of 1-3 kHz.
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Fig. 21. Example of the auroral picture observed by all-sky camera at Husafell.
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