
Setting the Correct Mass Tolerance in the Xcalibur
Processing Method for ProMass HR Operation
• ProMass uses the built-in Xcalibur Processing method feature to perform spectrum averaging and 

background subtraction of data.
• Spectrum averaging does not always work correctly if the mass tolerance within the Xcalibur processing 

method is not set properly for high resolution data.
• Setting the mass tolerance to 500 mmu within the processing method will let Xcalibur determine the 

appropriate tolerance from the data.  The 500 mmu default setting is only really appropriate for ion trap 
data.  For orbitrap data, this value must be optimized.

• Setting the mass tolerance to a ppm value will explicitly set the tolerance for all spectrum averaging and 
background subtraction operations used by ProMass within a processing method.

• Experiment with several values of mass tolerance to determine which works best with your data.  Values 
ranging from 1 – 10 ppm are typical for isotopically resolved data, depending on the instrument resolution 
setting being used.  Tighter tolerance is used for higher resolution settings.  For isotopically unresolved data, 
optimum settings may be higher than 10 ppm (e.g., 20 – 100 ppm).

• Data which is out of calibration may make this optimization difficult.  Ensure the orbitrap is properly 
calibrated, or use a lock mass.

• If you are using different instrument resolution settings, ensure that your mass tolerance is optimized for 
each resolution setting that you use.  Since the setting is saved with the Xcalibur processing method, you can 
use a proc method optimized for each resolution setting.
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Setting the Proc Method Mass 
Tolerance:
First open the processing method that 
you would like to edit. The Xcalibur Proc 
Method Mass Tolerance dialog box is 
shown above.  The dialog is accessed 
via Options | Masses… in the Proc 
Method Setup program.  Setting the 
value to 500 mmu will turn off the 
explicit mass tolerance setting for 
averaging scans.  Setting the value to a 
ppm setting will explicitly set the 
tolerance to the value chosen.  It is not 
necessary to set the mass precision.  
Leave this at the default value of 2 
decimals.
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Xcalibur Proc Method
Mass Tolerance 500 mmu

In this example of isotopically resolved 
oligonucleotide Q-Exactive data (140k res), the 
default setting of 500 mmu mass tolerance is not 
working.  Note that the deisotoped result in the 
top panel is not clean (clusters of peaks around 
the correct masses) and there are peaks missing 
in the isotope pattern for the ESI data in the lower 
panel.  This is a clue that the spectra have not 
been added correctly by the Xcalibur processing 
method.  These types of spectra will frequently 
show other artifact peaks in the deisotoped result 
at ½ M and 2M for example.
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Xcalibur Proc Method
Mass Tolerance 10 ppm

When 10 ppm was attempted for this data set, 
PPL could not process the data and produced the 
following error messages at the left.  This is 
another clue that Xcalibur has not added scans 
correctly.  PPL is basically choking on the data 
because it is garbage.
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Xcalibur Proc Method
Mass Tolerance 5 ppm

This looks pretty good. The spectrum should have 
4 major components.  There are 2 overlapped 
species differing by 1 Da and 2 other peaks 15-16 
Da at lower and higher mass.  If you look closely 
at the deisotoped result, there are still some 
artifacts flanking each peak.  This can be cleaned 
up with further optimization of mass tolerance.
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Xcalibur Proc Method
Mass Tolerance 2 ppm

This looks even better!  Note how the satellite 
deisotoping artifacts have been reduced vs. 5 
ppm setting. 
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Xcalibur Proc Method
Mass Tolerance 1 ppm

This setting would work ok, but it has gone a bit 
too far.  Note the ½ M artifact peak at 3065.  This 
is evidence that the tolerance is set too tight.  2 
ppm is optimum for this data set.
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Checking the automation result vs. manual 
processing:

The same spectra were background subtracted in 
Qual Browser and processed manually with 
ProMass.  Note how this spectrum closely 
resembles the result from the 2 ppm setting.  This 
is another way to check that the processing 
method and mass tolerance are set correctly.
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280 k resolution.  On the left the tolerance is 1 ppm, on the right the tolerance is 2 ppm.  At 280 k 
instrument resolution, the 1 ppm setting is optimal, with only slight differences observed. 
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