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Instructions for EELS_sample_thickness.m 
 
This script is a modified version of EELS_fit_analysis.m.1 For more detailed instructions 
consult the original publication. This script uses the trapezoid method to calculate the 
integral of the zero-loss peak and plasmon of an EELS spectrum, then returns the thickness 
of the area using the log ratio method.2 The inelastic mean free path is estimated using the 
free electron formula.2 It is worth noting here that this code does not account for plural 
electron scattering and therefore is only valid for thin samples.  
 
Importing data is the same as for EELS_fit_analysis.m. Briefly, the EELS spectrum should be 
saved as an .msa file, which should be placed in the same folder as 
EELS_sample_thickness.m, or the path defined to the .msa file. The user defined variables 
should then be set:  
 
beamEnergy =200e3; 
collectionAngle = 100e-3; 
plasmonEdge = 24; 
PlasmonEnd =50; 
ZLPstart=0; 
ZLPend=18; 
shift=9; 
startData = 0; 
endData = 300; 
 
Where beamEnergy is the energy of the electron beam in eV, collection angle is the semi-
angle of collection in rad, plasmonEdge is the maximum energy of the plasmon, plasmonEnd 
is the end of the plasmon, ZLPstart is the start of the zero-loss peak, ZLPend is the end of the 
zero-loss peak, shift is an integer that allows MATLAB to integrate over positive numbers 
only, startData is the start of the EELS data, and endData is the end of the EELS data. For 
example, if the zero-loss peak starts at -6 and ends at 10: ZLPstart = -6, ZLPend = 10, shift = 
6.  
The spectrum is then fitted using a Gaussian function, which will allow for the zero-loss peak 
and plasmon to be integrated. The number of terms in the fit can be variable from 1 to 8 
using ‘gauss1’ to ‘gauss8’. To fit using other functions, see Fung et al..1 

 
[f,gof,output] = fit(xdata2,ydata2,'gauss8'); 
residuals = ydata2 - f(xdata2); 
fitoptions = fitoptions(f); 
 
The zero-loss peak and plasmon are then integrated using the user-defined limits and the 
above fit. These are returned as ZLPint and PlasmonInt, and the ratio of the two is returned 
as IntRatio.  
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The free electron formula is then used to estimate the inelastic mean free path of electrons 
in the sample, returned as MFP. This can be replaced with an exact mean free path if it is 
known for your material.  
 
The ratio of the integrals and the mean free path is then used to calculate the thickness of 
the sample in nm, returned as thicknessnm. 
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