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The elusive methonium ion, CH is of great interest due to its highly fluxional nature. Thyopublished high-resolution infrared
spectrum remains completely unassigned to this Yafae primary challenge in understanding the {Ckpectrum is that traditional
spectroscopic approaches rely on a molecule having onlyl éonaven large) amplitude motions about a well-define@refice geom-
etry, and this is not the case with Q;H

We are in the process of re-scanning Oka’s spectrum, in tiggnat Black Widow discharge cell, using the new technigfiNoise
Immune Cavity Enhanced Optical Heterodyne Velocity Motlata Spectroscopy (NICE-OHVMSY. The high precision afforded by
optical saturation in conjunction with a frequency comtpal transition line centers to be determined with sub-MHaueacy and
precision — a substantial improvement over the 90 MHz pieeisf Oka’s work.

With a high-precision linelist in hand, we plan to searchftaur line combination differences to directly determine g8pacings between
rotational energy levels. Such a search is currently iniéaglue to the large number of false positives resultingrfithe relatively

low precision and high spectral density of Oka’s spectrure Tesulting combination differences, in conjunction vathte-of-the-art
theoretical calculations from Tucker Carringtbmay provide the first insight into the rotational structufetiis unique molecular
system.
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