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 Most mass analysis relies on "nominal" mass accuracy (i.e., to within 1 Da).  However, an increasing 
number of applications are based on much more accurate mass measurement.  The Figure shows that mass 
spectrometric resolution (defined here as the spacing between resolved peaks) does not increase 
monotonically with increasing spectrometer resolving power for electrosprayed biomolecules.  Rather, 
resolution improves by a series of steps.  First, one must resolve different charge states.  No additional peaks 
appear until adducts are resolved, then not again until isotopic peaks are resolved (unit mass resolution), and 
finally when isotopic "fine structure" (i.e., different elemental compositions of same nominal mass) is resolved.  
The easiest way to apprehend the advantages of Fourier transform ion cyclotron resonance mass 
spectrometry (FT-ICR MS) is that it effectively extends the onset of each "plateau" in Figure 1 to ~100 times 
higher mass than with any other mass analyzer. 
 

Mixtures and Elemental 
Compositions.  High mass 
resolving power (m/∆m50% > 
300,000 over a wide mass 
range) offers two major 
advantages.  First, it becomes 
possible to separate complex 
mixtures without prior 
chromatographic or gel 
separation. Second, 
elemental composition may 
be determined from accurate 
(to ~1 ppm) mass 
measurement alone for 
unknown molecules up to 
~1,000 Da.  Examples from 
environmental, petrochemical, 
analytical, and biological 
problems will be presented, 
including world records for 
mass resolution.  

 
Acknowledgments.  Supported by NSF (CHE-99-09502), ExxonMobil Corporation, STINT (Sweden), FSU, 
and NHMFL. 
 
 
Marshall, A. G.; Hendrickson, C. L.; Jackson, G. S. "Fourier Transform Ion Cyclotron Resonance Mass 
Spectrometry: A Primer," Mass Spectrom. Rev. 1998, 17, 1-35. 
 

Marshall, A. G. "Milestones in FT-ICR MS Technique Development," Int. J. Mass Spectrom. 2000, 200, 331-
356. 
 

Marshall, A. G.; Hendrickson, C. L.; Shi. S. D.-H. "Scaling MS Plateaus with FTICR MS," Anal. Chem. 2002, 
74, 252A-259A. 
 



Marshall, A. G.; Rodgers, R. P. "Petroleomics: The Next Grand Challenge for Chemical Analysis," Acc. Chem. 
Res. 2004, 37, 53-59. 


