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1. Introduction
Infrared spectra of the variable star Omicron

Ceti, particularly those taken at light minimum dur
ing the winter 1961/62, showed a peculiar shape of
the energy curve. Normally the water vapor bands at
1.13, 1.38, and 1.87//, appear V-shaped on low dis
persion spectra, and the maxima near 1.25, 1.6, and
2.1/a appear broad and rounded. For Omicron Ceti
the maxima were found pointed instead, like inverted
V's, while the HaO minima were deep, broad, and
U-shaped.

Because of the large widths of the water vapor
bands, low-resolution spectra suffice to make quanti
tative comparisons with suitable standard stars. Such
comparisons were made with the PbS spectrometer
that was described in Communications No. 15, at
tached to the 82-inch telescope of the McDonald
Observatory. The date was January 15, 1963, when
the star was very nearly at minimum, about 970
visually. This night followed an extensive invasion of
arctic air over the central USA, with freezing tem
peratures and low humidities resulting over the
region of the McDonald Observatory.

2. The Spectra

The series of spectra relevant here is listed in
Table 1. After 5b U.T. other stars were recorded
besides those listed, but the spectra of a Aur and
a Boo are characteristic of the conditions encoun
tered during the remainder of the night. Clearly, the
atmospheric conditions were quite uniform and the
spectrophotometric comparisons valid, with the com
puted air masses a sufficient indication of the total
atmospheric water content.

The stars were observed under as nearly as pos
sible identical conditions: (1) slitless; (2) guiding
by the reflected image from a microscope cover glass
placed over the slit; (3) the same scan and chart
rates used for all stars; (4) comparable air masses;
(5) an interlacing comparison sequence: star, star,
standard, standard, star, standard, etc.

The principal standards observed were a Ori and
ft And, Ml and MO stars respectively. In order to
check whether they themselves might contain ob
servable quantities of water vapor, a further com
parison was made with ft Orionis which showed
convincingly that these early M stars had no observ
able H20 content. The abundance of atmospheric
water vapor was estimated at 0.5-1.0 mm precipi-
table water in a vertical column, and the content of
the early M stars is therefore probably well below
0.1 mm.

For Omicron Ceti, however, the H20 bands are
strikingly different. Figures 1 and 2 indicate by dotted
lines the expected profile in the absence of stellar
H20. The observed stellar bands in o Ceti are not
merely deeper; they are much wider, causing the pe
culiar shape of the continuum already referred to.
Presumably this extra width is due to "hot" bands,
not appreciably excited in the telluric spectrum and
therefore not present even for large telluric H20 con
tents. Spectra of o Ceti with resolutions up to 2000
have been obtained on several occasions. These will
be published later with similar records for other
stars.

For ready reference, the dispersion curve of the
quartz prism used is given in Figure 12. The resolu
tion of the spectra a/Aa is about 50-60.

Several other M stars have been observed with
the same resolution as well as with resolutions up
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