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Particle accelerator to create intense X-ray beams

Synchrotron X-ray imaging
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Particle accelerator to create intense X-ray beams

Full-field X-ray imaging to view the interior of a broad range of samples

Synchrotron X-ray imaging

[M. Dickinson et al., Nature 537, 508ï514 (2016)] [A. Cau et al., Nature 552, 395ï399 (2017)] [F. Tang et al., Small Methods 2021, 5, 2100557]
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KIT Light Source

Imaging for life science

Interdisciplinary team of physicists, computer 
scientists and biologists

Method development and application for studies 
on the morphology of biological specimens
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Dose-efficient µm-resolution X-ray imaging, e.g., living biological samples

ᴼminimize absorption by using optimized energy window (30-50 keV) 

Motivation 
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Dose-efficient µm-resolution X-ray imaging, e.g., living biological samples

ᴼminimize absorption by using optimized energy window (30-50 keV) 

ᴼincrease contrast by propagation-based phase contrast imaging

ᴼoptimize photon detection efficiency 

Motivation 
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State-of-the-art imaging with scintillator and optical magnification

Thin scintillator needed for high resolutionὨ

ᴼnot efficient at high energies

Conventional indirect detector systems

T. dos Santos Rolo et al., PNAS 111 (2014)
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Bragg magnifier detector system
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Approach: use highly efficient large-area detector with Bragg magnifier1-5 (BM)

Adjustable magnification and resolution

Previous work:
1W. Boettinger et al., Rev. Sci. Instrum. 50 (1979)

²M. Stampanoni et al., Rad. Phys. Chem. 75 (2006)
3P. Modregger et al., Optics Express 17 (2009)
4P. Vagovic et al., Optics Express 23 (2015)
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Approach: use highly efficient large-area detector with Bragg magnifier1-5 (BM)

Adjustable magnification and resolution

Up to ~10-fold increased detection efficiency compared to indirect detectors

Bragg magnifier detector system
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Magnification     of the X-ray beam by asymmetric Bragg diffraction 

Designed for 29 ï31 keV (assymetry angle   , crystal size) 

Working principle and realization

Adapted from Spal, Phys. Rev. Let. 86 No. 14, 3044-3047, 2001.

7 | 26th November 2022    |    Rebecca Spiecker


