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The present work is part of a larger study of a systematic analysis of the spectra of methane and 

its isotopomers [1-7] in relation to the potential hypersurface of methane [8]. We report infrared spectra 
of 13CH4 in the range from 1100 to 3300 cm-1 measured with the Zürich interferometer Bruker IFS 125 
prototype (ZP 2001) at low (80K) and at room temperature in a multireflection cell with optical paths 
ranging 3.2 to 15 m. Previous analyses for the dyad and pentad region have been presented in [3, 4, 9]. 
We have extended previous measurements by a systematic reinvestigation of the whole Dyad and Pentad 
region and have reanalyzed the spectra more completely which makes it possible to reproduce all 
experimental spectra quite successfully. Numerous “hot Dyad-Pentad” transitions were recorded and 
assigned for the first time.  

Starting values of the spectroscopic parameters of the 13CH4 species have been calculated on the 
basis of the analysis of the 12CH4 spectra [5] by a method known as isotopic substitution theory. These 
starting values have been subsequently used for the generation of a simulated spectrum of the 13CH4 dyad 
and pentad. A comparison between the experimental and the simulated spectrum calculated from the 
adjusted spectroscopic parameters shows excellent agreement, as we shall illustrate. The procedure of 
isotopic relations should also be very useful for a theoretical analysis of the high resolution spectra of 
13CH4 in the higher frequency regions of the spectrum. 
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