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Example: X-raydiffraction

Figure taken from D. J. Jensen et al. ñ3DXRD 
Characterization and Modeling of Solid -State Transformation 
Processesò. MRS Bulletin 33 , 621 ï629 (2008).

2D 3D
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Diamond light source (United Kingdom)
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Synchrotrons
Å Ψ.ǊƛƭƭƛŀƴǘΩ ·-rays
Å (very) large facility
Å Scarce beam time

Smart*Light
Å Less brilliant X-rays
Å Compact facility
Å Affordability

European Synchrotron Radiation 
Facility (ESRF, France)
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X-ray generation by Inverse Compton Scattering 
(ICS): what happens physically 
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10 mJlaser, 10 ˃ Ƴwaist: 0.02 photon/electron

X-ray generation by Inverse Compton Scattering 
(ICS): what happens physically 
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(double)Doppler shift

Courtesy of ir. Brian Schaap
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X-ray generation by Inverse Compton Scattering 
(ICS): what happens practically 
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End station



End station
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End station

Controlledwith
QCoDesPython 
software
framework
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Detectors

Sample holder

Motors

X-rayslits

https://qcodes.github.io/Qcodes/



Advantages of Smart*Light X-rays

High intensity + directionality

Monochromatic

Tuneable
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Image taken from Tisseur et al. Conventional x- ray radiography versus 
image plates : a simulation and experimental performance comparison . 
(2015) https://www.researchgate.net/publication/286897188
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Image taken from Tisseur et al. Conventional x- ray radiography versus 
image plates : a simulation and experimental performance comparison . 
(2015) https://www.researchgate.net/publication/286897188



Advantages of Smart*Light X-rays

High intensity + directionality

Monochromatic

Tuneable
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Image taken from Tisseur et al. Conventional x- ray radiography versus 
image plates : a simulation and experimental performance comparison . 
(2015) https://www.researchgate.net/publication/286897188



Beam characterization

M2i 13 december 2022 25

Fluorescencescreen



Beam characterization
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Fluorescencescreen Spatialdistribution Energy spectrum

Spectrumtakenfrom:
Egglet al. 
J. Synchrotron Rad. 23, 1137-1142 (2016)



Measurement methods

XRF

X-ray fluorescence
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XRD

X-raydiffraction

XRR

X-rayradiography

Phase-contrast
XRR

K-edgeimaging

Measureabove/ below
absorptionedge

SAXS

Small-angle X-ray
scattering



X-ray fluorescence 
of paint layers
±ƛƴŎŜƴǘ Ǿŀƴ DƻƎƘΥ άCƭƻǿŜǊ {ǘƛƭƭ [ƛŦŜ 
ǿƛǘƘ aŜŀŘƻǿ CƭƻǿŜǊǎ ŀƴŘ wƻǎŜǎέΣ 
KröllerςMüller Museum, Otterlo, 
rotated for illustration

b) Hg fluorescence signal

c) Zn fluorescence signal

d) Zn fluorescence measured from 
the back
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a)

b) c) d)

Figure taken from M. Alfeld and J. A. C. Broekaert : ñMobile depth profiling 
and sub -surface imaging techniques for historical paintings ïa reviewò, 
Spectrochimica Acta Part B 88, 211 - 230 (2013)



Thank you!
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Backup slides
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Interaction 
laser 
wavelength 
(nm)

Klystron 
power 
(MW)

X-ray 
energy 
(keV)

800 6 5

800 24 20

400 6 10

400 24 40


