Experimental Set-up for XAS Measurements

An x-ray absorption spectrum (XAS) can be measured in two different ways: 1) Transmission
mode, where the intensity of the x-ray beam is measured before (Ip) and after passing through the
sample (1) using ion chamber gas detectors. Here, the number of x-ray photons absorbed by
core electrons to create a photoelectron (and a “hole”) is counted. The XAS spectrum will then
show the variation of (log Iy/ I1) vs. energy (eV).

2) Fluorescence mode is used e.g. when: 7) the sample is dilute and the variation of (log Iy/ Iy) is
small; i7) there is high “self-absorption” by sample matrix. The fluorescence radiation (I,) from
the sample is then measured, using a Lytle or Germanium detector, as a secondary effect of the
x-ray absorption. Here, the number of fluorescent photons emitted from the sample, when an
electron in the upper level fills the “hole” in the core level, is counted. The resulting XAS

spectrum shows the variation of (Ir/Iy) vs. energy (eV).

Experimental set-up for XAS measurement:
BL 4-1 at Stanford Synchrotron Radiation Laboratory (SSRL)

Sample inside
cryostat

XAS measurement at low temperature (10 K) Sample mounting for low
temperature measurements
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