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Three-dimensional (3D) correlative multi-scale tomography and microscopy (CMT) for the same regions 

of interest and at different length scales allows spatial and temporal registration in two and three 

dimensions of many imaging modalities. For example, visible light imaging, electron and 

cathodoluminescence imaging, ion microscopy, EBSD and EDS analytics, x-ray tomography, magnetic 

resonance imaging, Raman, atomic force microscopy, SIMS, etc. information may be merged bringing a 

new insight on the same region of interest. 

CMT in materials [1-5] and life sciences [6] uses number of micro/nano x-ray computed tomography 

(µCT) scanners, optical microscopes, LMIS and Plasma DualBeam and Laser Plasma DualBeam 

microscopes, transmission electron microscopes (TEM), nano computed tomography (CT) in TEM and 

SEM, etc. All these apparatuses are self-contained and have different requirement for sample preparation, 

size, fixture, handling and transferring etc., thus direct sample transfer between is very limited or entirely 

prohibited. The field of correlative microscopy is broad and relatively young, thus the research equipment 

used up to date is not designed within a framework of the CMT. Each research center has own custom 

solution that is very limited but suits the defined correlative workflow. While commercially available 

correlative microcopy transfer means are designed for 2D data acquisition, e.g. optical microscopy (OM) 

to SEM, SEM to Raman, etc. with extension to, somewhat 3D, superficial surface layers (dozens of 

microns) when using LMIS FIB-SEM. The advent of Plasma FIBs allowed accessing region of interest 

berried few hundreds of microns below the surface [1], while commercially available femtosecond Laser 

Plasma FIB [4, 7] with ease can access locations well below 1 mm in a dozen of minutes. The first real 

3D correlative tomography and microscopy purpose designed cross-platform (µCT ⇔ DualBeams) 

sample transfer and Maps-based correlation solution was recently proposed by Winiarski at al. [4] and is 

already adopted in academic and industrial environments. 

In this contribution we present new HeliScan µCT ⇔DualBeams cross-platform holder kit. This setup 

aims achieving highest µCT resolution (< 400 nm), allowing real 3D correlative tomography and 

microscopy by accessing region of interest in any location of the specimen and collecting quantitative 

information using 3D-EBSD/EDS and residual stresses by 3D FIB-SEM-DIC micro-hole drilling method. 

Our correlative hardware solution is supported by Maps-based [4] and Avizo-based workflows [1] and is 

compatible with the inert gas transfer hardware and the cryo stage. 
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Figure 1. Diagram shows the correlative microscopy/tomography (CMT) Maps-based workflow for 

material science. Dark arrows indicate sample transfer, while gray arrows show data transfer. CMT is 

based on dedicated suite of instruments and software. 

 
Figure 2. Shows the cross-platform holder kit and its application in various platforms. (a) the kit; (b) in 

HeliScan µCT; (c) and (d) in DualBeam configuration at 45º and 0° holder position; (e) – (h) serial 

sectioning with 3D EBSD and 3D EDS; (i) - (j) serial sectioning in Laser PFIB; (k) – (m) the inert gas 

transfer hardware of a DualBeam; (n) on the cryo stage. 
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