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Report:
The first try was made in November 2020 but the beamsize was not sufficiently small. Then COVID
made it difficult to reprogram a close-by date. Finally, later in May 2021 — once the KB mirrors have
been repolished — the beamsize could be made sufficiently small horizontally but not vertically as
was originally intended. And we obtained a 125 nm width as shown on Figure 1.
A 15 µm long cross-section profile was successfully recorded on APD sample number 28016 with
25 nm steps. At each step, we record the 60s long µLaue spectra on a 4096x4096 CCD camera
placed at #300 mm. At each step, the same 8 diffraction peaks without harmonics may be seen (see
Figure 2), out of which only the 4 most intense peaks are kept to ensure a good signal-to-noise ratio.
We logically made the assumption that the strain is biaxial along the growth axis cc=[211].
Applying the techniques described in [1], and since this time the growth axis is along axis X see
Figure  3,  the  slope  of  the  variation  of  the  x  position  of  peaks  as  a  function  of  x  is
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Poisson  ratio  along  the  cc=[211]  direction,  and  bb=[-1,1,1]  direction.  Thus,  we  were  able  to
determine the local strain inside our sample as a function of depth (see Figure 4).
We see that the in-plane strain εbb increases in a linear way inside the substrate before switching to
an exponential growth in the last 2 microns. This very clearly shows that the substrate possesses an
in-plane lattice adaptation to the compressive layer with a 4 10-4 in-plane adaptation, while no such
adaptation is present in the tensile case (see [1]). This clearly constitutes our first remarkable result.
On the layer side, we have at first deposited a 2.0 µm thick layer that possesses a Cd gradient. We
see that the part that is in contact with the substrate presents a -2.4 10-4  (compressive) in-plane
strain while at the other side, we have a 3.1 10-4 (tensile) strain, with a strain evolution that appears
quite linear. This clearly constitutes our second remarkable result.
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Figure 2: Recorded CCD image showing the 8 
diffraction peak (red circle) among 15 peaks (top 
half only) that have no harmonics with their Miller
indexes

Figure 1: Beam size deduced from the derivative of the Hg
fluorescence

Figure 4: Strains as measured by fitting the peak 
positions as a function of depth 

Figure 3: experimental setup


