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Precession Electron Diffraction
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Precession Electron Diffraction

Precession Angle: 2.8°

Increasing Precession angle:

* Higher resolution
higher order reflections

* Reduce of dynamical effect
Close to kinematical / real reflections
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Precession Electron Diffraction Solutions
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ASTAR: Orientation & Phase mapping in nm scale

ASTAR

Orientation & Phase Mapping in TEM
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ASTAR: Orientation & Phase mapping in nm scale
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ASTAR: Orientation & Phase mapping in nm scale
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ASTAR: Orientation & Phase mapping in nm scale
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ASTAR: Orientation & Phase mapping in nm scale

B 4D-SPED Data Acquisition

Precessed be Scanning Precession Electron Diffraction

Scanning

4

WWW.nanomegas.com X NanoMEGAS

Advanced Tools for electron diffraction



Orientation &
Phase Map

ASTAR: Orientation & Phase mapping in nm scale
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ASTAR: Orientation & Phase mapping in nm scale

B 4D-SPED Data Acquisition

Scanning Precession Electron Diffraction
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*Application example: cubic; all crystal systems can be used —

Simulated ED patterns for each orientation
generated by crystallographic file

Crystal Cubic System
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Orientation &
Phase Map

ASTAR: Orientation & Phase mapping in nm scale
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TopSPIN: Strain mapping in nm scale and high sensitivity

TopSPIN
PED Strain Analysis in TEM
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TopSPIN: Strain mapping in nm scale and high sensitivity
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TopSPIN: Strain mapping in nm scale and high sensitivity
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TopSPIN: Strain mapping in nm scale and high sensitivity
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TopSPIN: Strain mapping in nm scale and high sensitivity

Precessed be Scanning Precession Electron Diffraction

v 4D-SPED Data Acquisition
10 pspin

Scanning

WWW.nanomegas.com X NanoMEGAS

Advanced Tools for electron diffraction



Strain
Mapping

TopSPIN: Strain mapping in nm scale and high sensitivity
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TopSPIN: Strain mapping in nm scale and high sensitivity
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TopSPIN: Strain mapping in nm scale and high sensitivity

v TopSPIN strain mapping
Strain Calculation:
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Mapping

TopSPIN: Strain mapping in nm scale and high sensitivity
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PED
tomography

Precession Electron Diffraction Tomography (PEDt) — Solve crystal structures

3D - Electron Diffraction
Tomography

for crystal structure determination

X NanoMEGAS

Advanced Tools for electron diffraction

WWW.nanomegas.com X NanoMEGAS

ed Tools for n diffra



PED
tomography

Precession Electron Diffraction Tomography (PEDt) — Solve crystal structures

Crystal Image Precession Electron Diffraction

Select crystal & area for
data acquisition ~
[ Track Crystal under the Beam

Tilt & Eree
| rack rystal under the Beam RecocBED e B &R nalbteTi vdegektor

’ ’ Tilt range for cell parameters determination: -30° to +30°

Tilt range for structure determination: -60° to +60°
Completeness of reciprocal space

Collect series of PED patterns every 1°
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Precession Electron Diffraction Tomography (PEDt) — Solve crystal structures
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Final Structural Model:
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Solving Crystal Structure

ED intensities extraction
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PED
tomography

Precession Electron Diffraction Tomography (PEDt) — Solve crystal structures
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ePDFsuite: Pair Distribution Function— Characterization of Amorphous materials

Pair Distribution Function G(r) is probability of finding an atom in a distance r

R(A-1)

2 A r (A)

A total pair-distribution function (PDF) is obtained by repeating
this process systematically by placing each atom in the origin.
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ePDFsuite: Pair Distribution Function— Characterization of Amorphous materials
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Nanocrystalline

EPDFSUITE V1.0

Corrected and Integrated data I(q)

Normalization to calculate S(q)
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NanoMEGAS.COM

* Applications details
e Literature on PED techniques

* Past & Forthcoming Webinars
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grain size morphology studies
<2 nm attainable (FEG TE M)

Spatial resolution
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NanoMEGAS participates in ESTEEM 3

Free
transnational
access

to the most advanced TEM equipment and
skilled operators for HR(S)TEM, EELS, EDX,
Tomography, Holography and various in-situ
state-of-the-art experiments

TEM laboratories
® SMEs

3

Joint Research Activities

4

esteem

Networking Activities

More information at:
esteem3.eu

e esteem3@fkf.mpg.de
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