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The v1 fundamental band of OCSe in natural abundance was 

observed near 2000cm-1 with a resolution of 0.005cm-1. Results 

of the analysis are given for 16O12C80Se and 16O12C78Se.

So far, only one paper by Maki et al.1) has been reported on the high-

resolution infrared spectrum of carbon oxide selenide (OCSe). They observed, with 

a resolution of 0.025cm-1, the v1 band and its hot bands for 16O12C80Se, 
18012C80Se and 16O13C80Se near 2000cm-1 and also the v

1+v3 band for 16O13C80Se 

near 2600cm-1. We synthesized OCSe using a heat pipe reactor and observed 

thirteen infrared bands between 400 and 4000cm-1 for OCSe in natural abundance. 2) 

High-resolution spectra for all of the thirteen bands were recorded by FTIR 

spectrometers, BOMEM DA3.002 and BRUKER IFS 113v. The strongest band, v1 band, was 

recorded by BOMEM DA3.002 with a-resolution of 0.005cm-1. 

 The spectrum of the v1 band shows the most complexfeatures due to the hot 

bands in addition to the Se isotopes. However, the present high-resolution has led 

to the successful assignment of the spectral lines for each isotope species and the 

accurate determination of the molecular constants. In this letter, we report the 

high-resolution infrared spectra and the analysis of the v1 band confining our 

attention to the two most abundant species, 16O12C80Se and 16O12C78Se. 

A part of the recorder trace of the v1 band is shown in Fig. 1. Spectral lines 

assigned to the 1000-0000 transitions (E-E band) for 16O12C80Se and 16012C78Se are 

indicated by solid and broken lines, respectively. Some of the lines overlap and 

their intensities apparently increase. Figure 2 illustrates the intensities and 

positions for the spectral lines assigned to 16O12C80Se. The locally-perturbed 

intensity distribution is clearly seen, which is due to the overlapping of the 

lines. Figure 2 also illustrates the values of obs-calc for each transition 

wavenumber. 

The spectral lines assigned to the 1000-0000 transitions for 16O12C80Se and 
16O12C78Se were analysed with a program system SALS3) in least-squares fitting to 

energy levels given by1)

and

In the final fits, severely overlapped lines were excluded. The values of the 

observed transitions and obs-calc are listed in Table 1. The observed values
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listed are just the output values of the DA3.002 spectrometer. The absolute and 

the relative uncertainties in the observed values are +0.001cm-1 and +0.0002cm-1, 

respectively. The spectral lines excluded from the final fits are marked by *. 

Molecular parameters v0, B", B', D", and AD(=D'-D") were accurately determined 

by the present fits. They are listed in Tables 2 and 3. Rotational constants for 

OCSe have extensively been given by microwave spectroscopy4) for various states of 

a number of isotopic species. Rotational and distortion constants in the present 

study are in good agreement with the microwave values.4'5) The present rotation-

Fig. 1. Part of the high-resolution spectrum of OCSe near 2019cm-1. Numbers 

 correspond to J values for the J-1+J (1000-0000) transitions. 

Solid lines: 16O12C80Se. Broken lines: 16O12C78Se.

Fig. 2. Observed intensities and the values of (obsd-calcd) for the transition 

 wavenumbers for 16O12C80Se. DF and-----indicate the values of 

(obsd-calcd) incm-1 and the position of the band center, respectively.
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 Table 1. Observed line positions (in cm-1) in the 1000-0000 transitions 

 for 16O12C80Se and 16O12C78Se
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vibration constants for 16O12C80Se are also in good agreement with those given by 

Maki et al. However, the accuracy of the present result is higher than that of the 

former infrared study due to the higher resolution of the spectrometer. 

In conclusion, spectroscopy of the v1 band of OCSe in natural abundance with a 

resolution of 0.005cm-1 successfully yielded accurate molecular constants for each 

Se isotopic species. Thus, accurate parameters would be obtained for each Se 

isotopic species for almost all of the thirteen bands. 

 Table 2. Molecular constants for the v1 band of 16O12C80Se

a) Values in the parentheses correspond to 20 in the last quoted digit. 

b) Fixed values. 

Table 3. Molecular constants for the v1 band of 16O12C78Se

 a) Values in the parentheses correspond to 20 in the last 

quoted digit. 
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