
 

 

To strengthen our team at the Chair of Medical Physics of the Ludwig-Maximilians-Universität München 

(LMU Munich) we are offering 

1 Postdoctoral position (TVL-E13 100%, 2 years, with possibility of extension) 

for acoustic / ultrasound imaging  

within the DFG project “Ionoacoustics in time and frequency domain: A novel method for direct in vivo 

measurement of the Bragg peak position in ion beam therapy” (PI Prof. Dr. Katia Parodi). This project will be 

pursued in close collaboration with other participants from the Chair of Biological Imaging (CBI) at the Tech-

nische Universität München (TUM) (PI Prof. Dr. Vasilis Ntziachristos) and the Institute for Applied Physics and 

Instrumentation at the Universität der Bundeswehr München (UniBwM) (PI Prof. Dr. Günther Dollinger).  

 

Project mission 

Range verification is one of the still unmet challenge in ion beam therapy. Different from the more extensive-

ly explored approaches relying on nuclear imaging techniques, in our approach we intend to make use of the 

pressure pulse and related acoustic wave directly induced by ions stopping in tissue (ionoacoustics) in order 

to measure the ion range with ultrasound methods. This technique could offer a simpler and more cost-

effective range verification method, which would enable to correlate, in vivo and in real-time, the conven-

tional ultrasound echo of the tumor region with the characteristic ionoacoustic signature of the ion Bragg 

peak for several crucial anatomical locations subject to intra- and inter-fractional anatomical changes. First 

experimental tests [1] have shown very promising accuracy and precision of the method for range retrieval, 

but also major challenges due the fact that only a small pressure pulse is created at clinical conditions. To 

overcome this major challenge, this collaborative project funded by the German Research Foundation (DFG) 

will aim at developing new methods of ionoacoustic detection in time and, in particular, frequency domain, 

along with proper co-registration with ultrasound imaging. The final goal is to enable optimal detection of 

the weak ionoacoustic signal under realistic clinical-like conditions at accessible proton therapy facilities, 

paving the way towards future translation of ionoacoustics for range verification in proton therapy.  

[1] Lehrack S, Assmann W, Bertrand D, Henrotin S, Herault J, Heymans V, Stappen FV, Thirolf PG, Vidal M, 

Van de Walle J, Parodi K, Submillimeter ionoacoustic range determination for protons in water at a clinical 

synchrocyclotron. Phys Med Biol. 2017 Aug 18;62(17):L20-L30  

Your tasks 

 Realization and characterization of an optoacoustic setup to mimic ionoacoustic signals for ultra-

sound detector development and tests in MHz to kHz range  

 Assistance in combining optoacoustics with latest ultrasound morphological imaging  

 Simulation of ionoacoustic signals with state-of-the-art programs such as Geant4 and k-Wave  

 Demonstration and validation of combined ionoacoustic/ultrasound imaging at experimental and at 

clinical proton beamlines together with the other project participants 

 

 



LUDWIG-MAXIMILIANS-UNIVERSITÄT MÜNCHEN SEITE 2 VON 2 

 

Your specific requirements 

 PhD or similar in physics or biomedical engineering 

 Expertise and practical experience in optoacoustics and/or ultrasound imaging, both in detector de-

velopment and reconstruction techniques 

 Experience in coding and documentation standards, programming languages (preferably C/C++, Py-

thon, MATLAB) and Linux and Windows OS 

 Experience in planning and execution of experimental campaigns in international collaborations 

 Ability to work independently and to guide co-workers 

 High level of creativity 

 Fluent English knowledge (spoken and written) 

 
Our offer 

The LMU Chair of Medical Physics offers a multi-disciplinary environment and works on various core-topics of 

ion beam therapy. You will be given the opportunity to join a stimulating collaborative project, contributing 

to the pioneering development of a novel system relying on ionoacoustics and ultrasound imaging, to enable 

in-situ and real-time sub-millimeter proton range verification with simultaneous anatomical co-registration. 

The working place will be at the Forschungszentrum Garching, which is well connected with public transpor-

tation to the city of Munich. Disabled candidates are preferentially considered in case of equal qualification. 

Applications from women are encouraged. 

If you are interested in the position, please send us your application (letter of motivation, curriculum vitae, 

last school certificate, university degree including grades, publication list, other qualification certificates like 

TOEFL) until the 30th of September 2018 via email to 

Andrea.Leinthaler@physik.uni-muenchen.de and Katia.Parodi@lmu.de, indicating also your earliest 
possible entry date. 
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