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WU-08: Wha To Do with a Variable Pressure (VPSEM) or Environmental SEM (ESEM)
AndHow To Do It

General Information

Course presenters:

Brendan Griffin Centre for Microscopy and Microanalysis, The University of Western Australia
Brendan.Griffin @uwa.edu.au http://cmca.uwa.edu.au
Matthew Phillips Microstructural Analysis Unit, The University of Technology, Sydney

matthew.phillips@uts.edu.au http://www.science.uts.edu.au/centres/mau/

Venue Centre for Microscopy , Characterisation and Analysis
The University of Western Australia

Timing Sunday 10" February: ~ 9.00 am — 12.30 pm

Resources Timetable
Summary notes
Short Course CD with a VPSEM macromedia tutorial.
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Presenter Bios

Brendan Griffin
I am a Professorial Research Fellow at the University of Western Australia where we have a large
national Centre for Microscopy and Microanalysis (http://cmca.uwa.edu.au ), in Perth, WA, Australia. I
have been researching VPSEM and ESEM since 1990 when I took delivery of the ElectroScan E-3
ESEM. We currently have the E-3, a Philips XL.30 TMP ESEM and a Zeiss 1555VP FESEM, together
with other EM, ion probe, laser and optical facilities. I am a geologist/mineralogist by background but
today I spend most of my time on materials characterization in all fields of materials, biological and
engineering sciences. I started microscopy by doing quantitative EDS and WDS microanalysis of my
mineral samples in 1974 and I maintain an active interest in microanalysis, particularly in VPSEM. I
teach x3 VP/ESEM courses annually and have been privileged to organize M&M courses since 2004.

Matthew Phillips

I direct the Microstructural Analysis Unit at the University of Technology, Sydney, where we hous a
Philips X1.30 ESEM, Zeiss 1555 VP FESEM and a FEI Quanta W ESEM, amongst other EM and x-ray
facilities (http://www.science.uts.edu.au/centressmau/index.ntml ). My microscopy research has
concentrated on VPSEM/ESEM imaging processes and SEM-based spectral cathodoluminescence. I am
a physicist and today focus on the characterization of new materials, including GaN. We also conduct
short courses in these areas and I have contributed to the M&M courses since 2004.
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Acmm-20 & TUMAS- 1V SHORT COURSE WU-08: OUTLINE

8.30amb9.00am Registration

9.00amb1030am
Introduction (15 ming)
(1) the column and vacuum systems
- electron sources
- characteristics
- performance, limitations / restrictions
- monitoring and maintenance
- differential pressure columns
- how they work
- how they fail, their limitations/restrictions
- monitoring and maintenance BJG

(2) standard variable pressure secondary electron detectors (VPSED) (45 mins)
- the GSED, specimen current and gas luminescence detectors
- electron-gas interactions & gas amplification curves
- roles of electron and ions in image production MP

(3) VPSEM operation and image quality (30 mins)
- resolution and signal:noise measurements and what do they mean
- effects/choices of  different chamber gases,
chamber gas pressure,
accelerating voltage,

gas path length ( & working distance) BJG
1030amb1045am COFFEE onthego

(4) non-standard (FEI) VPSED and their applications (15 mins)
- HELIX detectors, gaseous BSED, high gas pressure GSED MP

(5) high chamber pressure or ESEM mode & other modes (15 mins)
- extended pressure operation & hydrated samples

- dynamic experimentation & hot stage applications BJG

(6) x-ray microanalysis (15 mins)
- beam scattering & spatial resolution
- effects and correction/minimisation procedures
- sample charging
- effects and correction/minimisation procedures BJG

(7) charge-related contrasts: Charge Contrast Imaging (CCI) (15 mins)
- reference image standards for quality control BJG

(8) Review and discussion (15 mins) BJG & MP

1230 pm End of Workshop



