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Optimizing Parameters

Before characterizing the instrumental performance we
need a reliable method for the measurement of the mass
values of the peaks. We have found that an asymmetric
Gaussian function, G, gives a good fit to a wide range
of peak shapes where M, is the peak centre, M is the
mass, and G, is a scaling term

Ga=0. exp(ﬂ) (6)
“P\2fo —a(M-MJF
and
~ FWHM(a =0) 7

2%/2In2

Where FWHM(a = 0) is the full width at half maximum
of the base Gaussian width a = 0. The term « gives the
asymmetry and for & = 0 the function is pure Gaussian.
For each peak, we fiteq 6 only to those intensities above
50% of the maximum intensity to avoid interference
from neighboring peaks. Typically, the asymmetric
Gaussian is an excellent description of the peak down to
15% of the maximum although the fitting only covers to
50%.
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To define the calibration parameters for the mass
scale [21], consider a time-of-flight mass spectrometer
with an effective flight path of length L and of mass of
an ion, M, with energy E, along the flight path. The
measured arrival time referenced to the beam chopper #
is simply given by

_2E(t—n)
-0

M 8)

where #, is a delay offset to allow for the time taken for
the primary ion to travel from the beam chopper to the
sample. For a TOF system, two calibration coefficients A
and B are now defined, where

2% ©
I
and
Bt 10
such that
M—A(t—BY (11

We have ignored the extraction and reflection slopes in
this simple explanation although they are included in
our SIMION calculations. These change the calibrated
values of A and B but as we calibrate A and B for our
present purposes this is sufficient. The coefficients A
and B are determined using least-squares fitting of the
measured mass position M, (from the fit of eq 6 to the
mass peak) and the true mass My with the loss or gain
of an electron depending on the ionization state. We
shall discuss the choice of calibration ions later.
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