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Recommended literature:

J.l. Goldstein et al: Scanning Electron Microscopy and
X-Ray Microanalysis

CASINO: D. Druin, Sanning 29 (2007) 92-101.
and http://www.gel.usherbrooke.ca/casino/index.html



http://www.gel.usherbrooke.ca/casino/index.html

EDS T EDX - EDAX versus EPMA

EPMAT electron probe microanalysis i special equipment
with much higher electron beam intensity as in SEM 1
started about 70 years ago

A With new electron
sources and X-ray
detectors T EDS (from

o - (N pulN g —— 1968) and lately WDS
|~ | [ = A Inpresenttime

| EPMA is a specialized

SEM for precise and

e N rapid WDS with several

. WDSsystems
ARL EMX-SM equipement for EPMA of the mid -1960s. [R. Rinaldi and X.Llovet,
Microsc. Microanal. 21 (2015) 1053]




EDS T EDX - EDAX -As

A qualitative elemental
analysis

A quantitative elemental
analysis

y 0 U

1

2 Yes 53.9010.78]0.43(0.30 [44.50 0.03[0.07
3 Yes 54.10|1.34|0.54|0.52{43.02 0.27/0.21]
-4 Yes 58.54/1.46(1.71|0.26 |37.68 0.19/0.16|
5 Yes 53.40/[1.53[1.90[0.28[42.240.16/[0.25[0.25 |
Max. 58.54/1.53(1.90[0.52[45.00[0.16[0.27[0.25
Min. 53.40//0.44(0.43[0.19[37.68[0.16/[0.03 [0.04 |




X-ray elemental mapping

Before annealing

counts a. u.

EDS Iine_SCan

distance pm

[A. Rosovs§ et al, J.



Phase mapping
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Chemical element map Phase map

It shows the distribution of X-ray counts It groups together pixels with

for all identified elements in the statistically similar X-ray spectra,
acquisition. performs a quantitative analysis of

each phase, identifies the phases and
compare them with a database to

. : N name them.
[EDS Mapping Routines by Thermo Scientific]



The goal of this session

keV

A To understand the origin and character of measured EDS spectra
A What information could be retired from

A What are the limits of spectra measurement and analysis

A How to optimize the measurements to obtain the optimal accuracy



SEMT electron beam interaction with a

sample
Cathodoluminescence
: _ T Auger electrons
Braking radiation (visible light) .
brzdn@r N Electron beam L
Bremsstrahlung ; 5

/‘1 electrons

Characteristic Backscattered
X-Tays electrons
\ Interaction
A Specimen Volume
current \
. Elastically
e v scattered electrons
Inelastically
Monte-Carlo electron trajectory scattered electrons

simulations - CASINO



Interaction versus Information volume

Interaction
zone/volume -
zone/volume in which
electron beam can
excite atoms
Information zone/
volume - from which
we measure relevant
signal T for EDS it is
different for every
atom and every X-ray
energy.

- necessary to know
what processes are
active in the zones




Interaction volume 1T atom excitation

Iron Fe

10 keV *—’ il

For atom excitation E_ > E_

Carbon C 20 keV —0.5 um
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[Goldstein]

Monte-Carlo electron trajectory simulations - CASINO Silver Ag 20 keV



energy

[INCA Software Help document by Oxford Instruments]
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