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ωX-ray Fluorescence Microscopy

ωMilliprobe and High-energy capabilities (Daryl)

ωPtychography (Cameron)
XFM capabilities

ωXRF Tomography

ωChemical Speciation Imaging XANES imaging

ωReal time imaging, time resolved studies

Beyond 2D

Time resolved

ωMail-in capabilities

ωGeoPIXE data analysis in ASCI environment

Remote access

Data analysis

ωDMM => higher flux at higher energies

ωHigher spatial resolution => 600 nm

ωNanoprobe beamline (Cameron) 
Future

Outline



X-ray Fluorescence Microscopy (XFM)

ÁSimultaneous access to 10+ elements

ÁNo contrast agents required

ÁQuantitative

ÁHigh signal-to-noise ratio

- ppb sensitivity, improving with Z

ÁLittle sample damage

ÁExtended penetration depth

- Study intact  specimens

ÁSensitive to chemical bonding

- XANES mapping

LA-ICP-MS
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X-ray Fluorescence Microscopy

www.ansto.gov.au/user-access/instruments/australian-synchrotron-beamlines

https://asuserwiki.atlassian.net/wiki/spaces/UO/pages/22609927/XFM+Beamline

http://www.ansto.gov.au/user-access/instruments/australian-synchrotron-beamlines
https://asuserwiki.atlassian.net/wiki/spaces/UO/pages/22609927/XFM+Beamline


X-ray Fluorescence Microscopy
Energy range: 4 to 25+ keV

ÁHard x-ray microprobe È/E ~10-4

ÁX-ray fluorescence mapping (µ-XRF)

ÁX-ray fluorescence µ-XANES => XANES imaging

ÁX-ray fluorescence tomography 

ÁScanning X-ray Diffraction Microscopy, Ptychography

Australasia s only hard X-ray microprobe, but Nanoprobe coming very soon!

XFM team

David Paterson

ÁEnvironmental and geological science

Daryl Howard

ÁCultural heritage, forensic and mm-scale investigations

3rd Scientist recruiting now!

Past XFM scientists

Cameron Kewish Nanoprobe scientist

ÁSXDM, Ptychography analysis pipeline + EIGER detector experiments

Martin de Jonge Nanoprobe lead scientist

Á biological, biomedical and life science, tomography

Probe Resolution Fieldof View  H X V

KB Microprobe 1 µm 140 X 100 mm

Milliprobe 50 µm 600 X 1200 mm



100 mm
Fe

Imaging across multiple 

length scales

Manganese
Copper
Zinc

1 mm
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Tadpole exposed to SeIV(30 µg/L) for 7 days

Zinc

SeleniumSulphur

Chantal Lanctôt (Griffith University), 
Tom Cresswell (Environmental Research 
ANSTO)  et al.

Bioaccumulation on the micron scale



Selenium toxicity in aquatic environments

Zn SeS



Megapixels/hour: bio-fortification of cereal grains

Zinc
Iron
Manganese

10 keV 
incident

Potassium
Copper
Calcium

Lombi et al.
J. Exp. Botany 
62, 273 (2011).



Enzo Lombi, et al. Journal of Experimental Botany 62, 273 (2011).

Megapixel imaging of micronutrients in mature barley grains.

High definition analysis of elemental correlations
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Nutrition: iron biofortification in rice and wheat

Trijatmiko et al., Biofortified indica rice attains iron and zinc nutrition
dietary targets in the field, Scientific Reports 6 19792 (2016).



In situ and time-based studies

Mn CaCompton

Blamey et al. Environmental & Experimental Botany 156, 151 (2018)


