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Polymer Science:
Fibers, Thin Films, Coatings…

Life Science:
Bone, Cells, Tissues…

Materials Science:
CNTs, Ceramics, Wood…

New high-resolution confocal Raman imaging instrument
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Raman effect:
Inelastic scattering
of photons by matter.

Acquisition modes:
• Single spectra
• 2D scans
• 3D mapping
• Polarized

Lateral resolution: ~ 300 nm
Depth resolution: ~ 1 µm

How does it work ?

WITec alpha 300 R 

laser
457 nm

4



Polymer science:
• Types of polymers
• Crystallinity
• Molecular orientation
• Existence of specific bonds

PMMA

PS

XY 2D map XZ 2D map

Beverage container
(depth scan)

Material and Life Science:
• Presence of chemical structures,
• Orientation (e.g. collagen in bones)

Cell Hamster brainEmulsion

Polymer blend

What can it be used for?
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Highlights: Fiber cross-sections

Perret, E. et al. Polymer 2021, 229, 124011.
Perret, E. et al. Polymer 2022, 238, 124422.

 2D Raman maps: Radial gradients in crystallinity and molecular orientation. 

Poly(ε-caprolactone) (PCL)

Polyethylene glycol (PEG)

 Liquid-core fibers (not yet published)
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Center of X-ray analytics

Dr. Robert Zboray

Head of Center of X-ray analytics
Prof. Dr. Antonia Neels

Dr. Bruno Silva
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Stoe-IPDS: 2D Diffraction Bruker D8: 
HRXRD
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BRUKER Nanostar: 
WAXD/SAXS

MP Empyrean: 
Ag, Co, Cu for 2D 

diffraction

RX Solutions:
X-ray nano-CT Nano-science for Biomed

3D morhology for 
precision diagnostic

Interface studies for Medtech

X-ray lab equipment

8



How can we analyze nanostructures?

Wide-angle x-ray diffraction (WAXD):
• Orientation of crystallites
• Crystallinity
• Lattice constants
• Plane spacings
• Crystallite sizes along specific directions

Small-angle x-ray scattering (SAXS):
• Distances between lamellae
• Crystallite sizes

In-situ measurements
(temperature, tensile stress…) Bruker Nanostar @Empa, St. Gallen
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How to determine the orientation of crystallites

Amorphous unoriented partially oriented highly oriented
Semi-crystalline
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Mesophase: Non-crystalline stretched and oriented macromolecules along the fiber axis

E. Perret et al., Polymer, 229:124010, 2021 poly-3-hydroxybutyrate (P3HB)
E. Perret et al., Polymer, 180:121668, 2019
E. Perret et al., Polymer, 197:122503, 2020
E. Perret et al., Polymer, 231:124141, 2021F. Selli et al., Polymer, 206:122870, 2020

poly(ɛ-caprolactone) (PCL)

Overview

 Mesophases affect the mechanical
properties of a fiber. 

Highlights: Mesophases in melt-spun fibers
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