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The characterization of low-Z materials such as polymers, 2D materials, Li-oxides requires in most cases
both, nondestructive high resolution imaging and chemical identification capabilities.

Scanning Electron Microscopy (SEM), based on the interaction of electrons with matter, provides highest
resolution imaging capabilities on such materials without pre-treatment or coating when operated at
acceleration voltages below 2 kV [1]. The chemical composition of the materials, however, is difficult to
analyze with energy or wavelength dispersive X-ray spectroscopy (EDS or WDS) due to the low acceleration
voltage required for nondestructive imaging, the small sample volume of mono- or double-layer of 2D
materials and the low atomic number (Z < 10) constituting the materials of interest [2]. Furthermore,
properties of polymers are achieved mainly by changing the bonds between carbon and hydrogen atoms —
features which are undetectable by methods relaying on interactions of electrons with matter.

Raman spectroscopy, based on the interaction of photons with matter, is sensitive to the molecular and
crystal structures of the analyzed materials. Its applications include chemical fingerprinting especially for
polymers, structure and strain rates in films of 2D materials and oxidation states in lithium based oxides. By
combining Raman spectroscopy with a confocal microscope, the distribution of various phases of materials
can be imaged with diffraction limited optical resolution [3].

The integration of confocal Raman Imaging into the vacuum chamber of a SEM (RISE Microscopy) enables
the complete characterization of materials with respect to high resolution imaging and chemical and
structural composition of such materials [3,4]. The figures show examples of RISE measurements of three
materials, revealing the de-mixing behavior in a PS-PMMA polymer blend (Fig. 1) [4], the structural
properties of mono- and bi-layer graphene (Fig. 2) [5] and the composition of a LiCoxNi;xO> particle after
composite electroformation (Fig. 3) [6-8].

The aim of this contribution is to highlight the power of RISE Microscopy for the characterization of low-Z
materials in terms of spatial resolution and chemical composition.
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Figure 1. RISE 1mag1ng of a polymer blend of PS-PMMA: SEM image (a), color coded Raman spectra (b)
and RISE image consisting of an overlay of Raman and SEM image revealing well separated domains of PS
and PMMA (c).
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Figure 2. RISE imaging of mono- and double layer graphene: SEM image (a), color coded Raman spectra
(b) and RISE image (c). From the position and intensity variations of the G and 2D band the number of
graphene layers and their stacking can be deduced. The intensity of the D band reveals the defect density
within the monolayer.
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Fig. 3. RISE imaging of a L1C0N102 partlcle after composite electroformation [6]: SEM image (a) color
coded Raman spectra (b) and RISE image (c). The particles consist of a core-shell structure with varying
content of Ni and Co: red — high Co, blue - intermediate Co, green — no Co content [7].
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