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Abstract 

Reading Chemical "Fine Print":The Quiet Revolution of Ultrahigh-
Resolution Mass Spectrometry 

Alan G. Marshall 
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Every molecule has mass: thus, a mass spectrum is potentially a universal detector.  Ultrahigh-
resolution broadband mass resolving power (m/Δm50% > 400,000, available only with Fourier transform 
ion cyclotron resonance) has two important advantages.  First, it becomes possible to separate complex 
mixtures (see Figure) without prior chromatographic or gel separation.  Second, elemental composition, 
CcHhNnOoSs…, may be determined from accurate (to better than 1 ppm) mass measurement alone for 
unknown molecules up to ~1,000 Da.  At higher mass, biomacromolecular primary and higher-order 
structures become accessible.  Examples from environmental, petrochemical, analytical, and biological 
(especially proteomics) problems will be presented. Supported by NSF (DMR-00-84173), NIH (GM-
78359), Florida State University, and the National High Magnetic Field Laboratory. 
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