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Recent development of spatially resolved (scanning)
diffraction in the TEM offers the capacity to study phase
and crystallographic orientation with nanometre spatial
resolution [1]. However despite the relatively small
sample thickness in TEM there is still the possibility of
two or more distinct phases contributing to a diffraction
pattern in the dataset. One solution is to use multivariate
statistical analysis [2] approaches to separate out the
unique diffraction signals (or components) from the
different phases in the system. This can provide useful
information about the general diffraction signal from a
phase by removing the small variations in diffraction
patterns arising from local variations in the sample
thickness or bending, allowing a more robust pattern
match for regions of the same structure and orientation. It
can also provide a robust method for localising phases
within a scanned area allowing completely embedded
phases to be separated from within the scanned
diffraction data.

This approach will be shown through a number of
different studies, starting with the analysis of twinning
and epitaxial growth in semiconductor nanowires and
continuing through to the separation of phases in partially
oxidised zirconium, leading to confirmation of the
existence of a proposed intermediate oxide [3] structure
found at the metal-metal oxide interface.

The onward development of this approach is to isolate
and track individual phases through a tilt-series of
measurements, allowing tomographic reconstruction of
the individual phases combined with understanding of the
complete 3-D orientation relationships within the
microstructure. This will be shown through a study on a
nickel superalloy sample highlighting the coherent
interface between matrix and precipitates within the
microstructure.
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