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Future Problems of Geomagnetic Conjugate Observations

Natsuo SaTo*

Abstract: Observations of geophysical phenomena at geomagnetic conjugate-
pair stations are important for studying the physical processes that occur in
the magnetosphere and yield the relevant upper atmospheric phenomena.
Significant and feasible conjugate experiments in the near future are, 1) Obser-
vations of several ‘‘standard” geophysical phenomena at the network of sta-
tions distributed widely in latitude and longitude around the conjugate area
in both the northern and southern hemispheres, 2) Coordinated observations
by using rockets, low-altitude polar-orbiting satellites, geostationary satellites
and station nets on the ground, 3) Active experiments, e. g., VLF wave injection
into the magnetosphere from Mizuho Station in the auroral zone, and 4)
Magnetic field line tracing by means of barium plasma injection.
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Table la. Conjugate-pair stations in the southern hemisphere.
No. Station name Geographic Geomagnetic Com[?uted Lvalue
Lat. Long. Lat. Long. dip
S1 Vostok —78.50 106.90 —89.18 87.99 —78.3 73.03
S2 Little America —78.20 197.80 —74.05 312.00 —-79.2 12.71
S3 Macquarie Island —54.50 159.00 —61.07 243.15 —79.0 5.31
S4 Campbell Island —52.60 169.20 —57.38 253.26 —75.8 4.03
S5 Scott Base —77.90 166.80 —79.01 294.63 —82.2 32.60
S6 Byrd Station —80.02  240.47 —70.58 336.07 —73.8 7.06
S7 South Pole —89.98 00.00 —78.49 00.09 —74.1 12.72
S8 Eights —75.23  282.83 —63.80 355.29 —66.4 3.88
S9 Syowa Station —69.03 39.60 —69.68 77.64 —65.5 6.10
S10 Mirny —66.55 93.00 —77.02 146.81 —76.5 19.79
S11 Kerguelen —49.35 70.22 —57.33 127.97 —67.4 3.66
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Table 1b. Conjugate-pair stations in the northern hemisphere.
No. Station name Geographic Geomagnetic Computed Lvalue
Lat. Long. Lat. Long. dip
N1 Alert 82.50 297.60 85.86 168.00 85.8 305.94
Thule/QANAQ 77.50 290.80 89.00 357.55 85.6 263.45
N2 Baker Lake 64.30 264.00 73.74 315.31 86.0 14.79
N3 Cape Wellen 66.20 190.10 61.81 237.01 75.0 | 4.58
Kotzebue 66.90 197.50 63.71 242.16 76.1 5.17
College 64.85 212.10 64.60 256.48 76.6 5.39
N4 Anchorage 61.23 210.13 60.95 258.13 73.8 4.11
Farewell 62.50 206.10 61.33  253.46 74.0 4.24
N5 Resolute Bay 74.69 265.00 82.96 289.18 89.1 93.39
N6 Geat Whale River 55.27 282.22 66.58 347.36 81.0 6.92
Churchill 58.75 265.90 68.66  322.80 83.4 8.56
N7 Frobisher Bay 63.80 291.40 75.30 00.70 82.7 14.49
N8 Ottawa 45.40 284.40 56.80 351.52 75.2 3.62
N9 Reykjavik 64.10 338.10 70.18 70.70 76.0 6.21
N10 | Murchison Bay 80.05 18.20 75.21 137.46 82.0 17.46
Longyearbyen 78.20 15.70 74.36  130.94 85.4 169.92
N11 | Borok 58.03  38.97 53.01 123.17 72.8 2.87
Sogra 62.80 46.25 56.38 131.70 75.8 3.63
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IELSEN ef al., 1972)
Typical example of conjugate multiple band aurora observed with a narrow-

field camera aimed 15° above the west horizon (STENBAEK-NIELSEN et al.,
1972).
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Fig. 2. The network of stations distributed around Syowa Station
in latitude and longitude.
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Fig. 3. Location of upper atmospheric observatories in Antarctica.
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Fig. 4. The network of magnetometer stations distributed widely in latitude around
Greenland and Scandinavia.

5 MRFNEEH & SRR ERE S — 2 T O EBRMOBRK

Fig. 5. Schematic diagram of simultaneous observations on rockets, low-altitude
polar-orbiting satellites, geostationary satellites and on the ground at
Svowa-Iceland conjugate-pair.
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Fig. 6. Examples of VLF wave injection into the magnetosphere from Siple
Station, Antarctica (HELLIWELL and K ATSUFRAKIS, 1974).
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7 7’5;&7“_l:7'“’@5‘%& 540 km s B &N Y v Al X AR b
v— v 705 (WESCeTT ef al., 1975)

Fig. 7. Example of magnetic field line trocing by means of Barium plasma
injection (W ESCOTT et al., 1975).
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