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https://www.rigaku.com/products/wdxrf/simultix?index=1

https://www.atomtrace.com/#products

1. XRF (X-ray fluorescence
spectroscopy)

2. LIBS (Laser-induced
breakdown/ plasma

spectroscopy)

INTRODUCTION
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HISTORY
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1. XRF (X-ray fluorescence spectroscopy)1

• 1895 – Discovery of X-rays (Wilhelm Röntgen)
• 1948 – The first commercially available X-ray spectrometer 

for elemental analysis
• 1967 – The first commercial field portable XRF became available
• 1982 – The first ‘handheld’ XRF was produced

2. LIBS/ LIPS (Laser-induced breakdown/ plasma spectroscopy)2

• 1960 – First laser demonstrated (Theodore H. Maiman)
• 1963 – Laser micro-spectral analysis demonstrated, primarily with cross-excitation.
• 1992 – Portable LIBS unit for monitoring surface contaminants developed Field-portable LIBS-based intrument

from 1999 (Cremers &Radziemski 2006)
1 https://www.portaspecs.com/the-evolution-of-portable-xrf-instruments/, 2Cremers & Radziemski (2006) 
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Thermo Scientific / https://www.911metallurgist.com/blog/x-ray-fluorescence-
spectroscopy-xrf-works

How does XRF work?

https://www.spectroscopyeurope.com/article/x-ray-fluorescence-
spectrometry-trace-element-analysis-vegetation-samples
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http://hyperphysics.phy-astr.gsu.edu/hbase/atomic/auger.html

Since for heavy atoms
the energy is in the x-
ray region, this is called
x-ray fluorescence

A high speed electron
knocks out an inner shell
electron form an atom, 
leaving a vacancy

Sometimes an upper
electron drops to fill
the vacancy, emitting
a photon

Photon 
emission

How does XRF work?
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How does LIBS work?
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Break-
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Cooling
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Cremers & Radziemski (2006)

Vapor

Plasma

Absorption zone

Expansion
& Shock
waves

Sample

How does LIBS work?

Cremers & Radziemski (2006)
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SciAps X-550 
XRF

• Measures: 

• Low-atomic number
elements: Mg, Al, Si, P, S, K, Ca

• Transition/pathfinder
elements: Ti, V, Cr, Mn, Fe, Co, 
Ni, Cu, Zn, As, Se, Sr, Rb, Zr, Nb, 
Mo, Te, Ag, Cd, Sn, Sb, Ba

• Heavy metals: Ta, W, Au, Hg, Tl, 
Pb, Bi, U

• applications for geological, etc. 
samples:
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SciAps Z-200
LIBS

• measuring every element
except: 
H, F, Br, Cl, O, N, Rb, Cs, S.

• Geochem and GeochemPro
applications for geology, etc.
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DEMONSTRATION…
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DEMONSTRATION…
XRF

XRF



1 cm
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DEMONSTRATION…
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Thank You for Your kind attention!

https://sciaps.com/libs-handheld-laser-analyzers/z-300/

And thanks to Judit Jeney PhD, Máté Haraszti and Krisztina
Abrusán (GL Europe Ltd.) for providing the devices and to our
colleagues for the samples!


