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Transmission imaging — The idea
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State of the art of
transmission imaging at the
UM beginning of my PhD:
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@ Proton @ low dose to the patient
—>began already since 1968 @ good image quality
=>PSI (Switzerland) and LLUMC e fast data acquisition
(USA) set-ups . .

o fine resolution
= not yet used in the clinical
routine @ large covered range
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Transmission imaging at HIT
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Synchrotoron
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Set-up

Our prototype system

Carbon ion radiography and tomography
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Set-up

Data acquisition technique
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Set-up

Dependence of ICs stack response on number of particles per raster point
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Set-up

Dependence of ICs stack response on electronics and beam intensity
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Experimental characterization

Calibration phantom
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Experimental characterization
Bragg peak position in the ICs stack as function of beam energy and target
thickness
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Experimental characterization

Homogeneus PMMA phantom
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Radiography

X-ray vs. *2C radiography expressed in Water Equivalent (WE) thickness
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Radiography
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Radiography

Radiography

Method to vitually increased the nominal resolution of the ICs stack
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Radiography

Sections throught the radiography of the Alderson head phantom

Besolution: 3 mm
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Radiography

Sections throught the radiography of the Alderson head phantom
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Tomography

Tomographic reconstruction

Radiography acquired with
12C beam of 375.32 MeV/u
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Tomography

Tomographic reconstruction

Radiography acquired with
B 12C beam of 375.32 MeV/u
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The project

Nowadays
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Not only carbon ions, but also protons!!!



The project

The future
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Beam tagging Dedicated fast
hodoscope + + electronics J

IC stack

The project

-\@"Powerful and versatile dedicated set-up for

| carbon ion and proton based 2D and 3D imaging



Conclusion & Outlook
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This work shows promising proof of principle of ion based
transmission imaging

Ongoing work:

@ Technical improvements of the current experimental set-up
(e.g, data acquisition system, electronics, ...)

Conclusion & @ Development of deconvolution and data processing
techniques

Outlook

@ Further experimental studies
@ Investigation of robust reconstruction algorithms
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