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Conjugate Point Studies
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Observations carried out 9,500 miles apart by
the National Research Council of Canada in the Arc-
tic and jointly by the Arctic Institute of North Ameri-
ca and the Environmental Science Services Admin-
istration in the Antarctic continued during 1967-1968
with scanning of the visible aurora for hints on how
the solar wind—plasma ejected from the sun—af-
fects the Earth's magnetic field.

The Earth acts much like a huge bar, or dipole,
magnet, radiating concentric lines of force between
its northern and southern magnetic poles. But this
familiar model accounts only for the field ideally
generated by magnetic sources within the Earth it-
self. The actual magnetic field that envelops the
Earth is the product not only of these Earth-bound
sources but also of external sources that exert a major
influence on the field's ultimate character.

The solar wind is one of the principal external
forces that affect the Earth's magnetic field. The di-
pole model adequately represents the lines of force
at low geomagnetic latitudes, but the lines extending
farther into space from points on the Earth's surface
may be swept off by the solar wind into a magnetic
"tail," instead of returning to their conjugate points
on the surface. Accurately plotting the field, there-
fore, involves more than simple calculations based
upon the Earth's own magnetic sources.

Fortunately, the solar wind produces a visible
record of its effects in the form of auroras. Auroras
occur when molecules and atoms in the upper atmos-

phere are excited by sun-produced free electrons that
spiral towards the polar regions along the Earth's
lines of force. Since 1965, photoelectric photometers
and all-sky cameras using black-and-white and color
film have been recording auroral activity at Great
Whale River on the eastern shore of Hudson Bay
and at Byrd Station in Antarctica—geomagnetic con-
jugates in the Northern and Southern Hemispheres.

The observations taken at these conjugate points
are synchronized by highly accurate clocks and
matched according to auroral displays occurring si-
multaneously, or nearly so, in both hemispheres. The
sites of the stations are near the boundary between
the lines of force that return to their conjugates and
those that sweep out into space.

In the first two years of this program, observations
of fluctuations in the geomagnetic field in both hemi-
spheres suggested that, considering Byrd Station as a
fixed point, the northern conjugate was wandering.
In July 1967, observations were taken by a photom-
eter on an island in Hudson Bay 80 miles from Great
Whale River to supply confirming evidence of this
conjugate wandering. During the summer of 1968,
a self-contained photometer unit recorded auroral
data automatically at a more remote mainland loca-
tion. If this unmanned system proves feasible, more
units will be used in coming years. These remote
instruments are being installed in the Northern Hemi-
sphere because of the logistic difficulty of supporting
remote apparatus in the Antarctic. Additionally, more
precise measurement of conjugate wandering should
contribute significantly to a better understanding of
the Earth's magnetic field.
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The Coast and Geodetic Survey continued during
1967 its antarctic geomagnetism program through the
operation of magnetic observatories at Byrd, South
Pole, and Plateau Stations. While this was only the
second year of operation at Plateau, programs at
Byrd and South Pole have been in continuous opera-
tion for about 10 years. Variations in declination and
horizontal and vertical intensity were recorded
throughout the year on continuously operating mag-
netographs. Absolute observations of the magnetic
elements were made at frequent intervals to provide
the needed calibration data for accurately describing
the vector field. The magnetic measurements at all
stations were made to the highest degree of accuracy
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