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Applications

This novel method for enhancing resolution without sacrificing sensitivity is applicable to any spectroscopic techniques, and is particularly applicable to time-of-flight (TOF) mass spectrometers.  
Summary

This invention improves the performance of low-resolution, high-sensitivity time-of-flight (TOF) Mass Spectrometer (MS) instruments such that they can achieve resolution comparable to that of high end high-resolution instrument with no sacrifice of sensitivity.  

The invention details a protocol to improve analysis and filtering of detector noise in spectrometric data and to deconvolve unresolved features of interest. Raw spectra detect the presence of both harmonic (correlated) and random (uncorrelated) hardware noise, as well as peak position jitter in time. Such noise leads to undesirable variations in registered ion mass positions and intensities, and complicates data comparison and group inference for protein profiling experiments. Successful filtering of random noise and mass jitter can be achieved by post-processing of the raw data, using general rescaling, correlation and optimization (time-domain filtering) techniques. 
The process of convolution of functions is a well-defined mathematical operation that combines two functions of a given variable (e.g., time and wavelength) to produce one function of that variable.  Our method performs the convolution process with filters constructed to delay the maximum of the signal by a specific number of time (or mass). The process then maps a given signal into a “target shape”, but cannot do so without errors unless the filter is extremely long. An extremely long filter is unacceptable in real-life practice, where shorter filters are necessary for a variety of reasons (wall-clock time for calculations, memory requirements, round-off errors, etc). Shorter filters, in doing the best job they can to create the target shape, put some of the power into positive-going artifacts which can resemble real signals of interest.  This invention enables better discrimination of the legitimate signals from these artifact signals.  
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U.S. patent pending
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