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Broadband microwave spectra often contain overlapping spectra from a large number of species in the sample mixture, whether in the
study of conformational isomers, molecular complexes, reaction products from reactive molecular sources (e.g., electrical discharge),
or analysis of chemical mixtures. In these experiments, the identification of individual spectra in the full spectrum through pattern
recognition becomes difficult when there is a high density of transitions. Strategies for extracting individual spectra from broadband
measurements are discussed. Two approaches for microwave-microwave double resonance spectroscopy have been evaluated. One uses
a transition-by-transition screening in a narrowband cavity spectrometer to identify an unknown spectrum and has a time advantage from
the increased sensitivity of cavity spectroscopy. The second double-resonance approach uses a broadband spectral editing approach
that gives a multiplex advantage in the detection. Both of these experimental techniques are combined with computer-aided assignment
algorithms to make the spectral assignment in a minimum of double-resonance observations. The performance of spectral analysis solely
using computer-aided assignment is also evaluated. The potential for fully automated spectral decomposition of the broadband spectrum
of a complex mixture will be described.



