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Infrared Emission Spectrum of KF
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The high-resolution infrared emission spectrum of potassium monofluoride has been recorded with a Fourier transform
spectrometer. Over 900 vibration–rotation transitions, from the £ Å 1 r 0 to the £ Å 8 r 7 vibrational bands, have
been assigned. Improved spectroscopic constants have been obtained for the KF ground electronic state by combining
the infrared measurements with the existing microwave data. q 1996 Academic Press, Inc.

INTRODUCTION spectrometer. The technique used has been described pre-
viously in, for example, our paper on NaF (19) . The KF

The KF molecule has been extensively studied by many spectrum was recorded at 9007C with a resolution of 0.01
different spectroscopic methods. Early high resolution stud- cm01 over the range 350–750 cm01 with a 3.5-mm-thick
ies include molecular beam electric resonance experiments Mylar beamsplitter. The final recording consisted of 50
(1–4) , and millimeter-wave molecular beam spectroscopy coadded scans. A portion of the spectrum is displayed in
(5) . The low resolution infrared absorption measurements Fig. 1.
of KF vapor (6, 7) and matrix isolation spectra of the mono-
mer and dimer were published (8, 9) . Improved vibrational RESULTS AND DISCUSSION
constants were obtained in an infrared diode laser study (10)
of the £ Å 2 R 0, 3 R 1 and 4 R 2 overtones. By combining Although potassium has three natural isotopes, 39K
a small number of infrared measurements with the existing (93.26%), 40K (0.01%), and 41K (6.73%), only the main
microwave data, Maki and Lovas (10) obtained a reliable set isotope was observed in this experiment. Over 900 transi-
of Dunham constants. Recent experimental measurements on tions were observed and analyzed. The assignment of the
KF include a measurement of the spontaneous vibrational rotational lines was based on the previous constants found
decay rates (11) , electron diffraction (12) , and a more ex- in the literature (10) . The position of the lines was calibrated
tensive measurement of the hyperfine structure (13) . in accordance with the strong pure rotational HF lines (21,

The KF molecule has also been the target of several ab 22) that appeared in the spectrum. Eight vibrational bands
initio calculations of molecular properties such as the disso-
ciation energy (14) . More recently, Modisette et al. (15) ,
reported a calculation of the electronic structure using the
increasingly popular density functional approach, while Gar-
cia–Cuesta et al. (16) used large basis sets and extensive
electron correlation. Dyall and Partridge (17) explored the
effects of relativistic corrections to the properties of alkali
fluorides.

In the work reported here we have made the first high
resolution measurements of the fundamental (£ Å 1 r 0)
vibration–rotation band and related hot bands by infrared
emission spectroscopy with a Fourier transform spectrome-
ter. High resolution Fourier transform data are now available
for the entire nonradioactive alkali fluoride family, LiF (18) ,
NaF (19) , KF (this work), RbF (20) , and CsF (20) .

EXPERIMENTAL DETAILS

The high resolution infrared emission spectrum of KF has FIG. 1. A portion of the R branch of the vibration–rotation spectrum
of KF. The lines of the 1–0 band are marked with their J 9 values.been recorded with a Bruker IFS 120 HR Fourier transform
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TABLE 1
Observed Rovibrational Line Positions of the X 1S/ State of KF in cm01 (Observed—Calculated Values in Units of 1003 cm01 Are

Shown in the Column Labeled D )
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TABLE 1—Continued
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TABLE 1—Continued

TABLE 3
Spectroscopic Constants for the X 1S/

Ground State of KF (in cm01 )TABLE 2
Dunham Yij Coefficients for the X 1S/ Ground State of KF
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