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Branching ratios have been obtained for 33 lines originating from nine levels in Ar II by Fourier spectroscopic measurements on a high-current hollow cathode. The values are compared with recent literature data.

INTRODUCTION
1

In a recent paper, Adams and Whaling proposed the use of
several families of Ar I and Ar π branching ratios for in situ
calibration of the relative spectrometer efficiency. They in
vited other laboratories engaged in spectrophotometry to
provide measurements of these branching ratios with the aim
of establishing them as secondary intensity standards. We
report such measurements for most of the Ar II lines investi
gated by the above authors.
EXPERIMENTAL METHOD
Relative line intensities were measured on five spectra re
corded with the 1-m Fourier transform spectrometer (FTS)
at Kitt Peak National Observatory.2 The light source used
was a high-current hollow cathode described by Danzmann
and Kock.3 It was operated in Ar at a pressure of 0.6 mbar.
The cathode had a length of 100 mm and a bore of 8.5 mm.
Two of the spectra were recorded with an iron cathode at
discharge currents of 0.5 and 2.6 A. One spectrum was ob
tained with a molybdenum cathode at a discharge current of
2.0 A. These spectra covered the 34000-18000-cm–1
(2800-5500-Å) range. The remaining two spectra covered the
31000-87000-cm–1 (3500-11500-Å) range. They were recorded with an iron cathode at discharge currents of 0.5 and
2.6 A.
The theoretical wave-number resolution was set to 0.04
cm -1 for all runs. No apodization procedure had been applied
during the Fourier transformation. The observed minimum
linewidth (FWHM) was 0.05 cm"1 at 8700 cm"1.
At about 34000 cm -1 , we observed linewidths of 0.13 and
0.18 cm –1 at discharge currents of 0.5 and 2.6 A, respectively.
The relative detection efficiency was calibrated by the
branching-ratio method. We compared Fe I branching ratios
measured by Adams and Whaling4 or computed from f values
measured by Blackwell et αl.5–8 with the intensities of the
corresponding lines on the FTS spectra. Additionally, we
obtained independent calibration curves for the spectra from
the response of the FTS to a tungsten-ribbon filament lamp.
In the long-wavelength region (>4000 Å), the agreement between both calibration procedures was within 2%.
In the short-wavelength region, we used only the response
to the tungsten lamp for an interpolation of the calibration
curve between the discrete Fe I wavelengths.
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There are three main sources for systematic errors in this
type of measurement:
1. The lines under investigation may be disturbed by
blends, especially by lines belonging to the strong emission
spectrum of the material sputtered off the cathode;
2. The intensities of the lines may be falsified by selfabsorption; and
3. Misidentification of incidental coincidence of different
lines may occur.
The use of two different cathode materials in our investigation permits an independent check to establish that none
of the Ar II lines of interest is disturbed by blends with metal
lines.
We used three different discharge currents to check for the
effects of self-absorption. It is only for an optically thin light
source that the measured branching ratios will be independent
of the discharge current.
The high resolution of the FTS in conjunction with the
precise wavelength scale for the whole spectrum increases the
sensitivity for a correct identification.
RESULTS AND DISCUSSION
The complete set of branching ratios comprising 33 lines is
listed in Table 1, together with the data of Adams and
Whaling1 and values derived from the critical compilation of
Wiese et αl.9 The level numbers correspond to those in Ref.
1. The errors given are the standard deviations evaluated
from five independent runs.
For most of the levels, our results are in excellent agreement
with the results of Adams and Whaling.1 We are in dis
agreement for the 3169.67-Å lines of level 3.
In our spectra, the intensity of this line is obviously smaller
than that of the 3139.01-Å line. This tendency is in agreement with the data presented by Wiese et αl.9
The two lines originating from level 4 are slightly disturbed
by blends on our spectra. We do not recommend their use for
intensity calibration.
In our experiment, the branching ratio for level 5 is strongly
dependent on the discharge conditions. For this reason, we
have omitted level 5 in Table 1.
Concerning level 7, we have no explanation for the dis
crepancy, but we note that our mutual error bars still
overlap.
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obtained under widely varying discharge conditions adds to
the reliability of these branching ratios.
However, the deviations found for the levels 3-5, and 7 in
dicate that, in spite of the obvious advantages and the huge
amount of information provided by Fourier spectroscopy,
there may still be undetected sources of systematic errors.
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