
Correlative microscopy – the issue of 
precise positioning of the sample and 
its impact on the experiment outcome

Andrzej Sikora

School on Scanning Probe Microscopy



2

The issue od the polimer deterioration

investigation

A B

A B BA



3

Ravari F, Omrani A, Rostami AA, Ehsani M, 2012, Ageing effects on electrical, morphological, and 

mechanical properties of a low viscosity epoxy nanocomposite, Polym. Degrad. Stab. 97, 929–935

- the topography observation after the exposition
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Electropolished stainless steel – process dynamic 

investigation
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If all the samples were homogenous…
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Polyethylene sample non – homogeneity

example
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…and finding a certain spot while

moving the sample between devices
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Nanomarkers – quick and easy sample

positioning

diagram topography inclination transform

of topography

polycarbonate

Andrzej Sikora, Development and utilization of the nanomarkers for precise AFM tip positioning 
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Nanomarkers – quick and easy sample

positioning method
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Repetitive and precise sample positioning
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The roughness changes observation using

positioning solution
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Polycarbonate degradation profile
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Polyethylene degradation profile
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Polyethylene with soot degradation profile
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Roughness distribution of investigated materials
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Modeling of random accessing of investigated 

spots on PC surface
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mixed measured areas
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Various solutions enabling easy sample positioning
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Correlative microscopy – examples of 

investigation with various devices

optical microscopy

AFM

SEM

EDX

IR spectroscopy

nanoindenter
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Correlative microscopy sample holder –

how accurate the positioning is possible? 

investigated sample

reference marker
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Correlative microscopy sample holder –

how accurate the positioning is possible? 
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Extending solution to four reference points

acquisition of the 

coordinates set

(1st device)

determination of new coordinates

after the sample repositioning

(following devices)



32 Statistical dispersion around point (-200, -10 000), σ=2

Positioning accuracy simulations

Statistical dispersion around point (-200, -350), σ = 2

Statistical dispersion around point (-200, -1550), σ=2

Coordinates of investigated spots are

provided as the input parameter as well as

the position readout accuracy of certain

device (sigma).

Coordinates of the reference point is (0,0).
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Summary

➢ recently performed research require complex, multi-method

investigation of certain submicron features, therefore universal

solutions enabling easy and repetitive sample positoning are desired

➢ some solutions providing submicron sample positioning were

presented, and the application examples supported their usability

➢ correlative microscopy features enables precise samples positioning

in diagnostic devices, providing reliable observation of surface

properties changes, as the impact of the spatial non-homogeneity of

the samples can be significantly reduced

➢ it was shown, that utilization of 2-points and 4-points reference

feature in correlative microscopy sample holder is effective, while 4-

points reference increases the positioning repeatability, in particular in

case of the devices with low coordinates readout accuracy
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