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Observations of auroral hydrogen commenced at
Byrd Station in mid-April, as soon as darkness permitted. A meridian spectrograph is used to record
on film a narrow segment of the sky from horizon
to horizon. Spectral features in the wavelength region between about 3900 A and 6700 A were recorded. The instrument was oriented so that the entrance slot was about normal to the average alignment of the auroral arcs; such orientation is optimal for recording the motion in longitude of the faint
arcs which contain the hydrogen radiation. The
speed at which the arcs move determines the length
of exposure which can be used. Experience has indicated that a 15-minute exposure gives a good film
density for the Balmer-alpha line of hydrogen,
while successive exposures show the migration of
the arcs.
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Record of the Balmer-alpha line of hydrogen ,iiade at Byrd
Station on the night of May 25-26, 1966. See text.

In the accompanying diagram, the results of one
night's observations are shown. Each line represents
a 15-minute exposure, the length of the line being
an indication of the exposure's extent in zenith angle
on the original film. Sometimes Balmer-alpha was
recorded from horizon to horizon, while at other
times it was localized. A distinct maximum on the
film is shown by a cross on the diagram. On this
particular night, 20 hours of records were obtained
before twilight ended the observations. A characteristic motion of the hydrogen arc was noted, first
equatorward, then poleward. Observations were
made on only portions of other nights and some of
these still require analysis. It is premature, therefore, to draw any conclusions at this time.
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Twilight and Nightglow Spectrometry
At South Pole Station During the
1966 Winter
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Many studies have been made at middle latitudes of the occurrence of metallic atoms and ions,
particularly atomic sodium, in the upper atmosphere.
The data show that the concentration of atomic
sodium reaches a peak at an altitude of about 90-95
km. it has been suggested that the source of the
sodium is either seawater vapor that has been carried high into the atmosphere or the remnants of
meteors that have evaporated in the atmosphere. it
becomes obvious, after examination of the midlatitude data, that the solution of this problem involves study of the ionization equilibrium of sodium,
the chemical properties of the upper atmosphere,
and the modification of the chemical properties of
the atmosphere by meteorological-transport processes, both horizontal and vertical.
The sodium is most easily observed at twilight,
when the sun no longer illuminates the lower atmosphere but is still resonantly exciting emission
from sodium in the upper atmosphere. At middle
and low latitudes, conditions are suitable for observation for only a few tens of minutes at dawn
and dusk. At the South Pole, the year's twilight is
concentrated into two periods of several days each,
during which continuous observation is possible.
A scanning photoelectric spectrometer was set up
in the auroral tower of South Pole Station in January 1966 and made fully operational before the beginning of twilight in late March. The spectrometer
operated well, thanks to project-assistant Richard
Przywitowski, throughout both this twilight period
and the second one, which started at the beginning
of September. The data obtained during the first
twilight, which were recorded on many thousand
feet of paper tape, have been reduced and found
to reveal a number of interesting and unexpected
features. First, the sodium layer appears to be 1015 km higher over the South Pole than it is at
middle latitudes. Second, quite large changes in the
amount of sodium apparently occur from hour to
hour, possibly indicating a genuine daily variation
in abundance. This finding is a little surprising in
view of the fact that at the equinoxes the South
Pole is symmetrically located with respect to most
geographical and astronomical coordinates.
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