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PROFESSOR LEWIS’S INSTRUMENTS
E. P. Lewis, Observer; A. H. Babcock, Assistant.

These instruments were mounted on the polar axis, which also carried the
Lick Observatory spectrographs.

Professor Lewis’s preliminary report is here quoted:

“The instruments used by me were a large two-prism quartz
spectrograph, for obtaining the coronal and flash spectra, a small
three-prism quartz and fluorite objective prism spectrograph, with
double-image prism, for studying possible polarization in the lines,
and a double-image camera for studying the integral polarization of
the corona.

“The large spectrograph was composed of two Cornu prisms of
6.8 cm. height and 9.6 cm. length of face, and two quartz lenses of
9.8 cm. diameter and one meter focal length, with a temporary
wooden mounting. On account of curvature of the focal plane,
films of dimensions 714 by 334 inches were used.

“With a much shorter exposure, the spectrum of the corona is
much brighter than that obtained at Flint Island. (I donot think this
could have been due to the slit being wider than it was thought
to be.) The latter, however, showed about fourteen strong coronal
lines, while on the spectrogram obtained at Goldendale not more
than two or three true coronal lines are to be seen. A number of
prominence lines are found. It seems likely that this disappointing
result was due to weather conditions on the Sun. The number of
sunspots and prominences observed indicated great solar activity,
which might be expected to project large quantities of solar matter
into the upper atmosphere. If the continuous coronal spectrum
is due to scattered light, this would account for the predominance
of this over the line spectrum.

“On account of delay in exposure, only a few of the stronger lines
of the first flash were obtained. In the spectrum of the second
flash about 250 strong lines are to be seen. Their wave-lengths
have not yet been determined.

‘““The objective prism spectrograph was composed of two small
quartz Cornu prisms and a fluorite prism, a quartz lens of about
25 cm. focal length, and a double-image calcite prism of about one
inch effective aperture placed in front of the prism train. A pile
of three thin microscope cover glasses, which cut off little ultra-
violet light, was likewise placed in front of the prism train in order
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to compensate the polarization produced by the prisms. Prelimin-
ary observations indicated that compensation was secured within
about two per cent, but further measurements will be made to
check this result. The double spectrum obtained was somewhat
over-exposed. Only one coronal ring (or rather ellipse, on account
of the inclination of the plate) was obtained, that of the green line.
Very careful photometric measurements will be necessary to deter-
mine whether there is any polarization of this ring. It is hardly
to be expected that polarization exists in the lines.

““The double-image camera was composed of a three-inch achro-
matic lens of 72 cm. focal length, with a double-image calcite prism
of about 14 inches aperture in front of it. On account of the
residual prismatic dispersion of the double-image prism, it was
necessary to use color screens. Two exposures were made, one
with a green, the other with a blue color screen. Only the latter
was in good focus. A faint false image due to internal reflections
makes exact measurement of relative intensities of the two images
impossible, but it is very evident in both photographs that strong
polarization existed out to the very limits of the corona as recorded
on the plate, a distance greater than the solar diameter. This
strengthens the view that condensed metallic vapors had been pro-
jected to great distances from the Sun.”

Miss Glancy exposed five plates to the direct rays of the corona
and the immediately surrounding sky, thru a variety of color
screens, to isolate special regions of the spectrum. Their purpose
is to determine the sum total of coronal radiations in the spectral
regions employed. The photographs will be forwarded to Dr.
Perrine at Cordoba for measurement there. We hope that the
clouds east and west of the corona did not reduce the values of the
plates.

A standard thermometer mounted out of doors in an ideal loca-
tion was read by Mrs. Moore at 1:30, 2:30, 3:30, 4:30, 5:30, and
8:30 p. m. in the afternoons of June s, 6, 7, 8, 9, and at approxi-
mately fifteen-minute intervals during the afternoon of the 8th.
The mean results or the observed temperatures on the sth, 6th,
7th and gth are plotted in the upper curve of Figure 6, line cut. All of
the readings made on the afternoon of the 8th are plotted along the
full-line curve. The estimated normal curve for the afternoon of
June 8th is r presented by the dotted line. The unexpectedly high
readings at about 5p. m. of the 8th may have been due to the much
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immediately in front of and behind the position of the shadow cone
in our atmosphere. The rapid cutting off of the Sun’s rays before
totality and the reverse process following totality, it is conceivable,
may produce temperature or density gradients in the atmosphere
favorable to effects upon the solar rays analogous to diffraction.

The reduced size of the Lick Observatory staff, owing to war
service, is delaying the detailed study of the eclipse photographs,
but it is hoped that the definitive results may appear in print
withou undue delay. .

The Lick Observatory expeditions of the past have never met

with more friendly reception than the people of Goldendale ex-
tended. Everyone who had a chance was anxious to assist us, not
only positively with advice and material help, but by remaining
away when it was thought we were busily engaged with the affairs
of the expedition. Our special thanks are due to Mrs. E. R.
Morgan, who initiated the proposal that we should use her resi-
dence, and whose thoughts were with the needs of the expedition as
long as we remained there. We are likewise indebted to Mr. E. R.
Morgan and to the other members of the Morgan Milling Company,
for many acts of courtesy and assistance. Mr. C. T. Camplan, one
of the leading citizens of Goldendale, gave assistance to the ex-
pedition on a great many occasions, both before the expedition
arrived and during the entire period of residence.
" We acknowledge gratefully the assistance afforded by Mr. and
Mrs. Zola Brooks, Mr. N. B. Brooks, Mrs. N. R. Norris, Mr. T.
Bert Wilson, Mr. T. A. Graham, Agent S. P. & S. Ry., Mr. Robert
Ballou, press correspondent, Mr. Bratton, postmaster, Mr. D.
Ledbetter, Mr. E. M. Hathaway, photographer, Mr. J. E. Riley
and Mr. E. E. Montgomery.

The personal side of our life was exceedingly pleasant, thanks
very largely to Mrs. Morgan’s thoughtfulness and kindness, and
the members of the expedition have only the most agreeable recol-
lections of their experiences at Goldendale.

The announcement of the discovery of the brilliant new star in
Agquila by Dr. C. P. Olivier at the University of Virginia was
brought to us in the late afternoon of Sunday, June gth, by the
newspaper, T/e Portland Oregonian, The first half of Saturday
night had been cloudy. The star was looked for and seen on Sun-
day night, but the spectrographs had all been dismounted and
packed for return shipment before the news reached us.
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