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For incidence angles below the critical angle for total reflection, a standing wave is confined to the sample 
surface, thus enhancing the XRF signal from the surface while suppressing the background signal coming 
from the bulk of the sample. Such conditions are particularly suited for the study of thin surface layers of 
interest in many applications ranging from semiconductors to archaeometry. Furthermore, if the angle of 
incidence is varied around the critical angle for total reflection (grazing incidence conditions), the depth 
profile of such surface coatings can also be investigated. It is crucial to observe that both the critical angle 
for total reflection and the penetration depth at a given angle of incidence are dependent upon the 
incident energy. High precision TXRF and GIRXF therefore require a highly monochromatic X-ray source 
with little to no divergence, causing it to be traditionally implemented within Synchrotrons while its 
implementation into table-top instruments is conditioned by compromises in terms of both directionality 
and monochromaticity of the incident beams. Thanks to the recent integration of Montel mirror optics, 
that can select a specific wavelength by means of diffraction patterns, into compact X-ray tubes for 
laboratory applications, such compromises are no longer necessary. In this work, we present the 
characterization of a monochromatic laboratory self-assembled set up, optimized for total reflection and 
grazing incidence geometry (TXRF and GIXRF). A detailed study of the beam spatial distribution and 
acquisition geometry has been implemented to calibrate our setup for quantitative analysis, following the 
procedure recently developed for the calibration of a commercial instrument [1].    
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