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The oscillator strengths of two ultraviolet molecular lines expected to
be seen in diffuse interstellar clouds have been measured. For the
1290.257 & line of HC1, £=0.16+0.06. For the 1114.225 X line of H,O0,
f=(5.0¢2.0)x10" 3. These results have been used in conjunction with
observational data to compare measured and predicted column densities
of these molecules in the C Ophiuchi cloud.

INTRODUCTION

The study of molecules in interstellar clouds can provide informa-
tion about the physical conditions prevailing in the interstellar gas
and can be used to test models of the chemical evolution of such clouds.
Quantitative comparisons of observed molecular column densities with
those predicted by the model calculations require oscillator strengths
(f-values) for the lines studied. This paper presents the results of
f-value measurements for the R(0) line of the C(0)'T-X(0)'r” band of
HC1 and of the 1;,-009 line of the F-X band of H,0. Rotational analyses
of these bands have been given by Tilford et al. (1970) and by Johns
(1978), respectively. The astrophysical 1mp11cat10ns of the f-value
data are also discussed; the results of observations and model predic-
tions for the column densities in the ¢ Ophiuchi cloud are compared.

MEASUREMENT & DATA ANALYSIS

The apparatus and method were simjlar to those used for our measure-
ments of the f-values for the C(0)'B;-X(0)'A; band of H,O (Smith and
Parkinson, 1978); some differences in equipment and procedures are dis-
cussed in this section. For the measurements on HCl, an absorption cell
8.1 mm long and HC1l pressures of 2.1, 2.7, and 3.2 N/m? were used. For
the measurements on H,0, the entire spectrograph (6.65 m focal length,
2L00_line/mm grating) was filled with water_vapor and the absorption by
the F-X band was compared to that by the C-X band. Consequently our
results for H,0 are relative to the absolute scale established by Smith
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and Parkinson (1978). Two plates with H,0 pressures in the ratio of
approximately 1.5:1 were obtained.

Themiines of the C(0)-X(0) band of HCl had a width (FWHM) of more
than T0 whereas_the instrumental line width was <15 . For the
study of the C(0)-X(0) and F-X bands of H20, the secqnd order of the
spectrograph was used and the line widths were_ 230 m§ and 215 respec-
tively whereas the instrumental width was <6 . A computer program
using Lorentz profiles was used to fit the absorption spectra.

RESULTS AND DISCUSSION

The oscillator strength of the 1290.257 R 1ine of HC1 is 0.16£0.06.
This is larger than the value, f=0.05, estimated by Morton (1975). When
our value is used to revise the analysis of the observations of absorp-
tion by the ¢ Oph cloud by Wright and Morton (1979), an upper limit to
colum density of 8.4x10*! cm? is obtained. That predicted by Black and
Dalgarno (1977) is 2.6x10'3 cm®. A discussion of this discrepancy and
of chlorine chemistry in diffuse interstellar clouds is given by Black
and Smith (1979).

The f-value of the 111L.225 8 line of H,0 is (5.0#2.0)x107%. This
value has been used by Snow and Smith (1979) to estimate a probable col-
um density of 1.7x10%% em 2 for H,0 in the ¢ Oph cloud based on a de-
tection at the 1.8 0 level. The value predicted by Black and Dalgarno
(1977) is 1.1x10*? cm 2.

The oscillator strengths of other lines in the C(0)-X(0) band of
HC1 and the F-X band of H,0 will be published (Smith et al. 1979).
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