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Schematic of the diffraction cone and pattern formation
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• Investigation of YBCO HTS on RABiTs Ni Substrate

• with Cerium Oxide and Yttrium Stabilised Zirconia

• buffer layers using Montage Large Area Crystal

• Orientation Mapping

COM for sample 
normal showing highly 
aligned [001] structure

Misorientation map showing
grain boundaries in the
ranges 1-3º, 4-6º & 7-9º

Misorientation histogram
showing a gaussian

distribution of grain size
peaked at 6º - 7º

Electron image of Nickel
alloy substrate showing

area analysed

True Grain ID map with
2º grain boundary
threshold

Boundary threshold set
True Grain ID map
with 4º grain boundary threshold 
set.

True Grain ID map 
with 5º threshold set.

True Grain ID map
with 6º threshold True Grain ID map

with 9º threshold

Figure 1. Large area Montage mapset showing predominant  [001] alignment and grain boundaries with Histogram. The 
True Grain ID sequence shows the distribution of grains
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Results
All Pole Figures and Inverse Pole Figures plotted for the ‘Sample Normal’ i.e.., perpendicular to the surface of 
the materials.

Inverse Pole Figure showing ‘ab’ in 
plane alignment Pole Figure showing ‘c’ axis alignment with the  sample normal (centre of the plot)

Figure 3 Inverse Pole Figure and Pole Figure, showing highly textured structure of the Nickel substrate tape with excellent ‘ab’ 

in plane and c axis alignment.

Sample 2 YSZ deposited on top of CeO

Figure 4 Showing the texture of the YSZ layer, with good rotational alignment, rotated by 45º compared with the Ni substrate. 

The inverse pole figure shows ‘ab’ in plane alignment and the pole figure shows the ‘c’ axis aligned with sample normal at the centre 
of the plot.
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SE and BE (backscattered) 
modes show respectively 
topographic contrast 
(enhancement of soft Al edge) 
and atomic number contrast (W 
versus Al). The Sb mode 
superimposes a little BS signal 
on the mainly SE signal, 
allowing you to see some atomic 
number differences that help to 
delineate the layers. The Bs 
mode is the reverse: a little 
topography is seen on a primarily 
Z-contrast image.
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