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Measurements of a single sample system performed across a variety of instruments, at different spatial
and energy scales, probing different properties, provide valuable additional information on mechanisms
and properties of interest. Typically, since measurements are performed at different areas of the sample,
the addition to the overall body of knowledge increases in a disjointed fashion. Overall, the amount of
information is enhanced, but the new data does not necessarily correlate all measurements directly. In
some cases, it is possible to make multiple measurements at the same site, with natural markers,
nanofabricated features or measured responses. However, in these cases the same problems of scale and
energy resolution, along with new problems of imaged area registration and data correlation limit the
usability of the obtained results, and discourage scientist from pursuing high veracity multiple platform
data sets.

In this work we demonstrate techniques used to correlate 2, 3 and 4D data sets that were obtained from
the same region, at different resolutions using entirely different instrumentation.[1] Cases of data
coming from integrated instruments with multiple probes, as well as physically separated machines, and
their respective challenges will be shown and discussed, as shown in Figure 1. Fig. 1 illustrates co-
registration of probe microscopy and electron microscopy originated data. Multidisciplinary examples
include atomically resolved ultra-high vacuum imaging and spectroscopy for exploring atomic level
spatial variability of electronic structure in Fe-based superconductor Fe; gsTe75Seo2s; [2] as well as a
blend of ambient, probe and diffraction techniques made at mesoscopic length scales for studying
nanoscale heterogeneity of the polarization reversal in huge strain lead-free relaxor-ferroelectric
ceramic/ceramic composites will be presented and discussed.[3,4]
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PFM Amplitude

Figure 1. Data obtained from two different instruments in the same region, to be registered. (a)
Piezoresponse Force Microscopy (PFM) Amplitude of 0.92BNT—0.06BT—0.02KNN/0.93BNT-0.07BT
(ergodic/non-ergodic relaxor) composite collected in an Atomic Force Microscope (AFM), (b) Electron
Backscatter Diffraction (EBSD) data from a Scanning Electron Microscope, (¢) Two data pieces in (a, b)
co-registered onto a single image axis.
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