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Overview of Invited Talks and Sessions

Plenary Talk

See plenary section for details.

PV VI Wed 9:45-10:30 ZHGO11 Image-guided radiotherapy for cancer treatment: recent develop-
ments and future innovations — eDANIELA THORWARTH

Invited Talks

ST 2.1 Tue 16:15-16:45 ZHGO003 Photonenzihlende Detektoren: Der néichste Schritt in der klinischen
CT-Bildgebung — ¢THOMAS STEIN

ST 2.2 Tue 16:45-17:15 ZHGO03 Life-view 3D endoscopy for colorectal cancer screening based on
MHz optical coherence tomography — eMAIK RAHLVES, AWANISH SINGH,
MabpiTA GOB, SAZGAR BURHAN, SIMON LOTZ, WOLFGANG DRAXINGER,
BERENICE SCHULTE, MARVIN HEIMKE, TILLMANN HEINZE, MARIO PIEPER,
THILO WEDEL, MARK ELLRICHMANN, ROBERT HUBER

ST 2.3 Tue 17:15-17:45 ZHGO03 Engineering Precision Medicine with Magnetic Imaging Techniques
— ol0ANA SLABU

ST 4.1 Wed 13:45-14:15 ZHGO09 Mixed ion beams for treatment monitoring: recent developments and
future prospects — oELISABETH RENNER, HERMANN FUCHS, MATTHIAS
KAUSEL, CLAUS SCHMITZER

ST 9.1 Thu 17:15-17:45 ZHGO003 Making Surgery Intelligent: From Autonomous Systems to the Intel-
ligent OR — eJANNIS HAGENAH

Invited Talks of the joint Symposium SMuK Dissertation Prize 2025 (SYMD)
See SYMD for the full program of the symposium.

SYMD 1.1 Mon 14:15-14:45 ZHGO011 Fluid-dynamic description of heavy-quark diffusion in the quark-
gluon plasma — eFEDERICA CAPELLINO

SYMD 1.2 Mon 14:45-15:15 ZHGO011 Fast and faithful effective-one-body models for gravitational waves
from generic compact binaries — eROSSELLA GAMBA

SYMD 1.3 Mon 15:15-15:45 ZHGO011 Nuclear Structure Near Doubly Magic Nuclei — eLUKAS NIES

SYMD 1.4 Mon 15:45-16:15 ZHGO011 Optimisation strategies for proton acceleration from thin foils with
petawatt ultrashort pulse lasers — oTIM ZIEGLER

Sessions

ST 1.1-1.6 Tue 13:45-15:15 ZHGO003 Computational Methods and Simulation

ST 2.1-2.3 Tue 16:15-17:45 ZHGO003 DPG meets DGMP: Future Perspectives on Tomographic
Imaging Techniques

ST 3.1-3.6 Wed 11:00-12:30 ZHGO003 Radiation Monitoring and Dosimetry

ST 4.1-47 Wed 13:45-15:45 ZHGO009 Accelerators for Medical Applications (joint session
ST/AKBP)
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ST 5.1-54 Wed 16:15-17:15 ZHGO003 Detector Physics

ST 6.1-6.4 Thu 11:00-12:00 ZHGO003 Medical Imaging and Treatment Monitoring
ST 7.1-76 Thu 13:45-15:45 ZHG Foyer 1. OG  Poster Session

ST 8.1-84 Thu 16:15-17:15 ZHGO003 Particle Radiography

ST 9.1-9.1 Thu 17:15-17:45 ZHGO003 Keynote Session

ST 10 Thu 17:45-18:00 ZHGO003 Prize Ceremony and Closing Session

ST 11 Thu 18:15-19:15 ZHGO003 Members’ Assembly

Members’ Assembly of the Radiation and Medical Physics Division

Thursday 18:15-19:15 ZGHO003
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ST 1: Computational Methods and Simulation

Time: Tuesday 13:45-15:15

ST 1.1 Tue 13:45 ZHGO003
Geant4 Tool for Characterizing and Optimizing Albedo
Dosimeters: Impact of Filter Configuration and Material

Composition — eSuLiMaN HarsaJsi!, KeviN KRONINGER!, AN-

DRIA MicHAEL!, JOrRG WaLBERsLoH?, and JENS WEINGARTEN! —
ITechnical University Dortmund, Dortmund, Germany — 2Materials

Testing Office, Dortmund, Germany

Thermoluminescence albedo dosimeters are employed to measure neu-
tron and photon whole-body doses resulting from occupational radia-
tion exposure. These dosimeters operate based on the albedo effect, in
which neutron radiation is backscattered by the body and subsequently
detected by the dosimeter components.

The albedo dosimeters consist of an arrangement of four detectors
embedded in neutron absorbers, commonly referred to as filters. A
critical factor in dosimeters functionality is the configuration of these
filters. Additionally, the composition and thickness of the filters have
a significant influence on the detection efficiency.

For a detailed characterization of albedo dosimeters and their func-
tionality, a simulation tool was developed using Geant4. The study
focuses on neutron interactions with the dosimeter under various filter
configurations, material compositions, filter thicknesses, and detector
material thicknesses. The results of the simutation provide valuable in-
sights into optimising the detection properties and therefore improving
the measurement accuracy of albedo dosimeters.

In this talk, the developed Geant4 tool and the results of the simu-
lations will be presented and discussed.

ST 1.2 Tue 14:00 ZHGO003
Experimental tuning of Geant for Cherenkov radiation of
electrons — YAzeEeD BaLasMEH, eDANIEL BERKER, Ivor FLECK,
and Lars Maczey — Experimentelle Teilchenphysik, Center for Par-
ticle Physics Siegen, Universitidt Siegen
Geant4 is a powerful tool and indispensable for the investigation of
particle interactions as well as detector developments. But since there
exists a variety of parameters, it is possible to make too idealistic sim-
ulations. Verifying a simulation by an experimental setup is a proper
way to achieve simulations as realistic as possible. The aim of this talk
is to experimentally verify the production of Cherenkov radiation as
simulated in Geant4.

The main setup consists of a Strontium-90 source, placed in a vac-
uum chamber, whose emitted electrons with energies up to 2.2 MeV
are bent in a homogeneous magnetic field with an adjustable field
strength between 20 mT and 80 mT. After passing through the mag-
netic field, the electrons will hit a PMMA layer producing Cherenkov
photons, that are detected by a SiPM array. A collimator in front of
the PMMA reduces the energy spread to values below 5%. The setup
is calibrated with Bismuth-207 to confirm the energy of the electrons
after passing through the magnetic field.

This talk presents the current status of the experiment and under-
lines the importance of the interplay between simulation and experi-
mental verification. In conclusion, I want to discuss my results regard-
ing the development of a Cherenkov Compton camera.

ST 1.3 Tue 14:15 ZHGO003
Fast dose predicition for treatment planning in matRad

— oRUBEN Trimpopr!, CARSTEN BURcARD!, ToBias CREMERZ,

CornELIUS GRUNWALD!, KEVIN KRONINGER!, FLORIAN MENTZELZ,
MaRrco ScHLIMBACH!, and JENs WEINGARTEN! — 1TU Dortmund

— 2Formerly TU Dortmund

Microbeam radiation therapy (MRT) is a preclinical method for tu-
mor treatment, demonstrating potential for improved post-treatment
outcomes. The method employs a multi-slit collimator to produce
dose peaks with high dose rates, separated by valleys of lower dose
rates. This method of spatially segmenting the beam, combined with
applying high dose rates over a short amount of time, called FLASH-
Therapy, enhances the survivability rate of healthy tissue.

A major impediment to the utilisation of this method is the large
amount of time it takes for dose prediction using conventional meth-
ods. Previous research has successfully used Machine Learning (ML)
networks to significantly reduce the required time for dose prediction.

In this work a ML network is integrated into matRad, an open source
software for radiation treatment planning, developed for research pur-
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poses, substituting matRads internal dose prediction with a ML based
dose prediction. This is one of the first steps to fully enable treatment
planning for MRT.

This presentation will showcase the first results of ML integration
into matRad, highlighting the advantages of ML-based dose prediction
for MRT.

ST 1.4 Tue 14:30 ZHGO003
Improving Brain Tumor Characterization Using Generative
Neural Networks and Raw MRI Data — eMARcO SCHLIM-
BACH, JENS KLEESIEK, KEVIN KRONINGER, MORITZ REMPE, and JENS
WEINGARTEN — T'U Dortmund University

Characterizing brain tumors from MRI scans remains a significant chal-
lenge in clinical practice. Determining the specific tumor type often re-
quires invasive biopsies, which hold risks for patients. Research efforts
aim to improve non-invasive tumor characterization by using machine
learning techniques. However, despite significant advancements, the
accuracy of these methods has not yet reached the level needed to re-
liably replace biopsies. Current state-of-the-art algorithms commonly
rely on reconstructed MRI images optimized for human interpretation.
These images are the result of complex reconstruction pipelines that
discard the raw phase information.

This study investigates the diagnostic potential of raw MRI data,
which retains phase information and provides a more comprehensive
representation of scanned tissue. A novel workflow is introduced to
generate synthetic raw MRI data, including both healthy scans and
scans with lesions. By leveraging generative machine learning tech-
niques alongside raw MRI data, this approach aims to reveal new fea-
tures and insights that could enhance non-invasive tumor characteri-
zation.

ST 1.5 Tue 14:45 ZHGO003
Autoencoder-based Anomaly Detection in MRI Raw Data
— eoJEssicA MNiIscHEK, JENS WEINGARTEN, KEvIN KRONINGER, and
Marco ScHLIMBACH — TU Dortmund

Tumor distinction in medical imaging remains a challenging task due
to the subtle differences between various tumor types and abnormal
tissues. Magnetic Resonance Imaging (MRI) is a powerful diagnostic
tool widely used in the detection and monitoring of tumors, providing
detailed visualization of soft tissues.

To enhance diagnostic accuracy, machine learning methods have been
increasingly applied to MRI data. Among these methods, autoen-
coders have demonstrated potential in detecting subtle differences be-
tween healthy and diseased scans. By training on healthy datasets,
they learn compact, efficient representations of typical tissue patterns.
When applied to diseased datasets, the reconstruction error can high-
light anomalies, thereby facilitating the detection of irregularities that
may indicate the presence of disease.

This study investigates the application of autoencoders to raw MRI
data, which preserves the complete acquired information, including
both magnitude and phase components. In contrast, standard MRI
analyses mostly rely only on magnitude information. By working di-
rectly with raw MRI data, this approach explores the potential of
utilizing phase information to more effectively differentiate between
healthy and tumor-affected tissues.

ST 1.6 Tue 15:00 ZHGO003
Cycle GAN-Based Style Transfer for Image Registration
between Clinical and HiP-CT — Lukas Jouanns!, MICHAEL
Winpaul, Lucas CREMER!, eCLAIRE WaLsHZ, JoE JacoB2, JOSEPH
BruNET?, PAUL SWEENEY?, and ST1JN VERLEDEN® — !TU Dortmund
— 2UCL London — 3ESRF Grenoble — “Cancer Research UK —
S5UZA Antwerp

Registration is an image processing algorithm that enables the align-
ment of scans across domains. It finds applications in disease tracking
and research, in the operating room, and as a preprocessing step for
other machine learning algorithms.

However, registration across modalities requires careful tuning and
preprocessing of the dataset, as different domains are often difficult to
compare.

To improve the performance of registration algorithms, a Cycle-GAN
model for style transfer is used as a preprocessing step. This model



Gottingen 2025 — ST

Tuesday

transfers the style of the target domain to the input image to enhance
registration performance. This project investigates the performance
and feasibility of such a deep learning model applied to Clinical-CT
scans and high-resolution/high-contrast HiP-CT scans (Hierarchical

Phase Contrast Tomography). In this talk, the concepts of registra-
tion and Cycle-GANs are briefly introduced. Afterwards, the results
of our style-transfer network are presented, followed by a discussion of
a future feasibility study for registration.

ST 2: DPG meets DGMP: Future Perspectives on Tomographic Imaging Techniques

Time: Tuesday 16:15-17:45

Invited Talk ST 2.1 Tue 16:15 ZHGO003
Photonenzéhlende Detektoren: Der nichste Schritt in der kli-
nischen CT-Bildgebung — eTHnoMas STEIN — Klinik fiir Diagno-
stische und Interventionelle Radiologie, Freiburg, Deutschland

Die Computertomographie hat sich als verlassliche Schliisseltechnolo-
gie in Medizin und anderen Disziplinen etabliert. Nun halten Pho-
tonenzéhlende Detektoren (PCDs) verstirkt Einzug in die medizini-
sche Bildgebung. PCDs erfassen einzelne Rontgenphotonen und er-
mitteln deren Energie, anstatt Signale, wie bisher, nur zu integrieren.
Dadurch kann die rdumliche Auflésung verbessert werden und unter-
schiedliche Gewebestrukturen sowie Materialien lassen sich préziser
diskriminieren, was eine verfeinerte, spektrale CT-Bildgebung ermog-
licht und damit die Patientenversorgung verbessert. Die Vorteile gehen
tiber die bisherige Dual-Energy-CT hinaus: Spektrale Methoden erlau-
ben, verschiedene Substanzen simultan zu analysieren und Artefakte
zu reduzieren. Neue Kontrastmittel konnten damit besser identifiziert
und die Diagnostik gesteigert werden. Dariiber hinaus eréffnen Koope-
rationen mit der Grundlagenforschung ein erweitertes Spektrum an
Untersuchungs- und Anwendungsmoglichkeiten, sodass neue Einsatz-
felder erschlossen und wissenschaftliche Erkenntnisse gezielter voran-
getrieben werden konnen. Fortschritte in der Signalverarbeitung, et-
wa durch iterative Rekonstruktionen und maschinelles Lernen, sorgen
dafiir, dass diese Weiterentwicklungen auch praktikabel werden. Die
Photonenzahltechnologie stellt einen Quantensprung in der CT dar,
erfordert jedoch weitere Forschung, um bestehende Herausforderungen
zu meistern und ihr volles Potenzial auszuschopfen.

Invited Talk ST 2.2 Tue 16:45 ZHG003

Life-view 3D endoscopy for colorectal cancer screening based
on MHz optical coherence tomography — eMaik RamIvEs!,
Awanisu SiNeu!, Mapita GoB!, Sazcar Burnuan!, Sivon Lorz!,
WoLFGANG DRAXINGER!, BERENICE SCHULTEZ, MARVIN HEIMKES,
TiLmanN  Heinze?, Mario Pieper?, TuiLo WEeDEL?, MARK
ELLriciMANNZ, and RoBerT HuBER! — lInstitute of Biomedical
Optics, University of Liibeck, Liibeck, Germany — 2Interdisciplinary
Endoscopy, Medical Department 1, University Hospital Schleswig-

Holstein, Campus Kiel, Kiel, Germany — Center of Clinical Anatomy,
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Institute of Anatomy, Christian-Albrechts University Kiel, Kiel, Ger-
many — “Institute of Anatomy, University of Luebeck, Luebeck, Ger-
many

Colorectal cancer has one of the highest incidence rates among all
types of cancer, which requires high resolution 3D imaging techniques
for tissue layer differentiation for screening and tumor staging. We
present our latest results on life-view 3D colorectal endoscopy based on
Fourier-Domain Mode Locking Optical Coherence Tomography. The
endoscope features a radially out-coupled rotating OCT-Laser beam.
Our approach enables axial resolution of about 10 microns in tissue
at A-scan rates of 3.4 MHz, which allows for screening large tissue
areas as well as tissue layer differentiation. Solutions to common chal-
lenges such as Laser-triggering and non-uniform rotational scanning
are presented. We present 3D images of human tissue obtained from
ex-vivo body donor measurements. Furthermore, future prospects and
preliminary results on novel OCT-imaging modalities are discussed.

Invited Talk ST 2.3 Tue 17:15 ZHGO003
Engineering Precision Medicine with Magnetic Imaging Tech-
niques — eloaNA SLABU — Institute of Medical Engineering, Helmut
Schmidt University Hamburg — Institute of Applied Medical Engineer-
ing, Helmholtz Institute, Medical Faculty, RWTH Aachen University

Magnetic imaging techniques such as magnetic resonance imaging
(MRI) and magnetic particle imaging (MPI) are of great interest in
precision medicine. They have the potential to contribute to tremen-
dous developments in two of the most challenging issues of today’s
healthcare: (i) early and precise detection of diseases with minimally
invasive methods, and (ii) personalized therapy with high success rates
and low side effects. This potential is largely driven by the develop-
ment of image-guided therapies with magnetic nanomaterials, which
are applied as contrast agents in MRI and as tracers MPI. Medical de-
vices (e. g. stents, drug carriers) doped with magnetic nanomaterials
are designed to respond to magnetic external stimuli, allowing them to
sense, interact with, and adapt to their environment according to the
therapeutical need. The talk focusses on the concept and realization
of image-guided therapies based on such devices, highlighting the huge
advantage of their in vivo monitoring in MRI and MPI.

ST 3: Radiation Monitoring and Dosimetry

Time: Wednesday 11:00-12:30

ST 3.1 Wed 11:00 ZHGO003
Dosimetry for sub-relativistic electrons and their po-
tential use in radiotherapy — eJurian Frrmer!, Leon
BRrROCKNER!, STEFANIE KRAUS!, JULIAN LiTzEL!, BASTIAN LOHRL!,
CuristTorH BErT?, LuitPoLb DisTEL?, and PETER HOMMELHOFF!:3
— 1Department Physik, Friedrich-Alexander-Universitit Erlangen-
Niirnberg (FAU), 91058 Erlangen — 2Department Strahlenbiolo-
gie, Universitatsklinikum Erlangen, Friedrich-Alexander-Universitiat
Erlangen-Niirnberg (FAU), 91054 Erlangen — 3Department Physik,
Ludwig-Maximilians-Universitdt Miinchen (LMU), 80799 Miinchen

The acceleration of electrons based on nanophotonic structures may
lead to dice-sized accelerators, emitting electrons with energies in
the sub-MeV to MeV regime for potential use in radiotherapy [1,2,3].
Leveraging electron energies in the keV range and their proposed high
biological efficiency [4], we present a method for calibrating EBT3
GafChromic films for low-energy electrons to be used in future ex-
periments in biology. The used setup employs an ultrafast electron
source, utilizing photoemission from a sharp nano-tip array that en-
ables irradiation of cells with electrons up to 50keV for comparison
with x-ray samples. This method allows to estimate the biological im-
pact of such electron radiation on cells. References [1] England, et al.,
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Rev.Mod.Phys.86.4 1337 (2014)[2] Chlouba, Shiloh, Kraus, Briickner,
et al. Nature 622, 476 480 (2023) [3] Broaddus, et al. PRL 132, 085001
(2024) [4] Tye, et al, R.Soc. Open Sci.11240898 (2024)

ST 3.2 Wed 11:15 ZHGO003
Investigating Regenerating Profiles for TL-Dos Detectors —
ePauLa Harniscu!, KEviIN KRONINGER!, JOrRG WALBERSLOHZ, and
JENS WEINGARTEN! — 1TU Dortmund — 2MPA NRW

Reliable personal monitoring is essential for occupational radiation ex-
posures. Lately, a thermoluminescence-based monitoring system was
developed by MPA Dortmund and TU Dortmund, offering the advan-
tage of reusable detectors. This study systematically examines the
effects of different regeneration profiles on the lifetime dose signal and
the fading characteristics of TL-DOS detectors.

Regeneration, the process of thermally exciting electrons trapped dur-
ing radiation exposure, restores the detector to a baseline, signal-free
state, making it ready for reuse. Traditionally, detectors are briefly
heated to a high temperature post-readout, but recent findings suggest
this method may not fully reset the signal. To address this, alternative
regeneration profiles are being explored, with promising potential to
reduce or even eliminate signal fading in TL-DOS detectors.
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This presentation will provide an introduction to TL-DOS detec-
tor functionality and an overview of the various regeneration profiles
tested, highlighting advancements toward improved detector reliability
and longevity.

ST 3.3 Wed 11:30 ZHGO003
Development of an H*(10) neutron dosimeter based on
the TL-DOS for neutron and gamma dose measurements
at TRIGA reactor Mainz — eANDRIA MicHaEL!, KgvIN
KRONINGER!, MaRION ScHurTe?, JOorG WAaLBERsLoHZ, and JENS
WEINGARTEN! — 1 University of Dortmund, Dortmund, Germany —

2Materials Testing Office, Dortmund, Germany

The PhyBioN project, involving the TU Dortmund, Materialprii-
fungsamt Nordrhein-Westfalen, and University Medical Center Mainz,
aims to address critical gaps in neutron radiation research by provid-
ing precise neutron dosimetry and improving our understanding of the
radiobiological effects of neutron exposure.

The TRIGA Mark II research reactor at the University of Mainz,
equipped with a graphite thermal column, provides a source of ther-
malized neutrons suitable for the study of radiobiological effects of
neutron exposure. For this study, the neutron field in the thermal col-
umn must be characterized. An ambient neutron dosimeter, H*(10),
is being developed, specifically tailored for the TRIGA Mainz reactor.
The dosimeter is based on the TL-DOS, which uses the thermolumi-
nescence (TL) effect for personnel monitoring in photon fields. The
design and optimization of the neutron dosimeter are conducted us-
ing Monte Carlo simulations. The dosimeter response is characterized
using neutron reference fields and correction factors for angular and en-
ergy dependencies are defined. This talk will present the status of the
dosimeter development and the measurements obtained at the TRIGA
reactor.

ST 3.4 Wed 11:45 ZHGO003
Development of an electronic read out board for analog and
digital data acquisition of a semiconductor neutron detec-
tor — eJANINA BoLLEs, KEVIN KRONINGER, JENS WEINGARTEN, and
ArLiNA LANDMANN — TU Dortmund University

Neutrons are biological highly effective particles which leads to an
increased health risk in work and research spaces where neutron or
neutron/photon mixed fields are present. This includes medical facil-
ities like nuklear and radiation medicin, nuclear reactor facilities and
also the field of aeronautics and astronautics. Therefore, a proper neu-
tron dosimetry is highly relevant to ensure radiation protection in such
working areas. Still, the biological consequences and dosimetry of neu-
trons are afflicted by rather large uncertainties due to the complexity
of neutron interactions. This work contributes to the optimization of
measurement methods to estimate the neutron flux by developing a
semiconductor detector for real time measurements. For the neutron
detection a silicon diode with a boron carbide converter was designed
previously within this project. Now, for a more compact read out han-
dling and a faster data acquisition a first prototype of an electronic

read out board was developed including an integrating amplifier and
a simple pulse shaper. For future board versions more noise filter-
ing components and a digitial read out system are intended. We will
present first results of the neutron detection with the improved read
out design.

ST 3.5 Wed 12:00 ZHGO003
Update on Radiation Measurements on the International
Space Station with the RadMap Telescope — eMARTIN J.
LosekaMMY2, THoMAs BERGER®, Liesa Eckerr?, Luise MEYER-
Hetuingb 2, PrTErR HINDERBERGERDZ2, STepHaAN Paurb?, and
TuoMas PoscHL? — Technical University of Munich, School of Nat-
ural Sciences — 2Excellence Cluster ORIGINS — 3German Aerospace
Center, Institute of Aerospace Medicine — “*Technical University of
Munich, School of Engineering and Design — ®European Organiza-
tion for Nuclear Research (CERN)

The RadMap Telescope is a radiation monitor with two sensors — a
tracking calorimeter made from scintillating-plastic fibers and a silicon-
diode dosimeter — operating on the International Space Station. In
this contribution, we give an update on the current status of the experi-
ment and the ongoing analysis of data gathered in three modules of the
station. We also present a selection of preliminary results. Our work
is funded by the German Research Foundation (DFG, project number
414049180) and under Germany’s Excellence Strategy — EXC2094 —
390783311.

ST 3.6 Wed 12:15 ZHGO003
Reconstructing Particle Tracks with the RadMap Tele-
scope — eoLuisE MEeyYER-HETLING!, Liesa Eckerr?, PETER
HINDERBERGER!, MARTIN J. Losexkamm!, STepHAN Paur!, and
TrOMAS P6scHL? — 1School of Natural Sciences, Technical Univer-
sity of Munich, Garching, Germany — 2School of Engineering and De-
sign, Technical University of Munich, Ottobrunn, Germany — SCERN,
Geneva, Switzerland

The RadMap Telescope is a compact multi-purpose radiation detec-
tor developed to provide near-real-time monitoring of the radiation
aboard crewed and uncrewed spacecraft. We operated a first proto-
type on the International Space Station (ISS) for an in-orbit demon-
stration of the instrument’s capabilities. Its main sensor consists of a
stack of scintillating-plastic fibers whose arrangement allows the three-
dimensional tracking and identification of cosmic-ray nuclei by recon-
struction of their energy-loss profiles. In this contribution, we give an
overview of the current status of the track reconstruction. We describe
our neural-network-based reconstruction methods and present the per-
formance of the trained convolutional network on simulated detector
data. We also discuss the progress of the analysis of real data gathered
on the ISS and the applied preliminary tracking methods. Our work
is funded by the German Research Foundation (DFG, project num-
ber 414049180) and under Germany’s Excellence Strategy - EXC2094
- 390783311.

ST 4: Accelerators for Medical Applications (joint session ST/AKBP)

Time: Wednesday 13:45-15:45

Invited Talk ST 4.1 Wed 13:45 ZHGO009
Mixed ion beams for treatment monitoring: recent devel-
opments and future prospects — eELISABETH RENNER!, HER-
MANN Fucns?, Martuias Kauser®!, and Craus ScHMITZER® —
I Atominstitut, TU Wien, Vienna, Austria — ?MedUni Wien, Vienna,

Austria — 3MedAustron, Wiener Neustadt, Austria

In recent years, the use of mixed ion beams has been proposed as a
method for treatment monitoring in ion beam therapy. A promising
candidate in this context is a 12C%t beam with a small *He?* con-
tribution. The similar charge-to-mass ratios of these two ion species
enable their simultaneous acceleration in medical synchrotrons. Be-
ing extracted at almost the same energy per mass, *He?t features a
range in matter approximately three times that of 12C6+. This opens
the possibility for tumor treatment with 12C6+ while simultaneously
performing *He?T imaging downstream of the patient.

In 2024, the first successful delivery of a mixed 2C%+ /4He?t beam
in a clinical facility was achieved at MedAustron. Instead of being gen-
erated in a single ion source, as realized at GSI in late 2023, the two ion
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species were mixed during the injection into the synchrotron, before
being simultaneously accelerated and extracted into the research irra-
diation room. There the ion mix was characterized using radiochromic
films, low-gain avalanche diode detectors, and a configuration of two
ionization chambers separated by multiple PTW RW3 slabs.

This talk provides a general overview of recent breakthroughs in
mixed ion beam delivery, discusses technical challenges, and explores
the future potential for treatment monitoring in ion beam therapy.

ST 4.2 Wed 14:15 ZHGO009
Beam Dynamics and Energy Variation in H-Type Drift Tube
Linac for Proton Eye Therapy — eAL1 ALMoOMANI — Physics
Department, Yarmouk University, 21163 Irbid, Jordan

In this study, we investigate the beam dynamics of a proposed H-type
drift tube linac (DTL) designed for proton therapy in eye cancer treat-
ment, utilizing the KONUS (Kombinierte Null Grad Struktur) beam
dynamics approach and LORASR code. The linac design accelerates
protons from 3 MeV to 70 MeV across six cavities with 140 accel-
erating gaps along a 20-meter structure, operating at a frequency of
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325.244 MHz. To ensure transverse beam focusing and beam match-
ing, 11 triplet quadrupole lenses are distributed along the linac. The
beam dynamics analysis yielded optimized values for drift tube lengths
and gap distances, and simulations showed 100% beam transmission
efficiency. The design demonstrated low emittance growth, with less
than 20% transversely and 90% longitudinally, ensuring a highly fo-
cused beam. The output beam emittances are smaller than what cy-
clotron can offer, facilitating the generation of a pencil beam capable
of scanning the tumor volume from one point to another. Addition-
ally, energy variation options allow flexible beam energy adjustment
between 58 and 70 MeV, enabling customizable treatment depths. The
energy variation may be realized by varying the gap of voltage levels.
The simulation results indicate a stable structure even in the presence
of machine errors, supporting further development for RF simulations
and mechanical modeling. The overall outcomes are promising, con-
firming the feasibility of the design for proton therapy applications.

ST 4.3 Wed 14:30 ZHGO009
Beam spot diagnostics of highly focused electron beams in
therapeutic X-Ray generators via Optical Transition Radia-
tion — eTHomas Briser! and Kurr AuLENBACHER? — !Helmholtz-
Institute Mainz, (Germany), GSI Helmholtzzentrum fiir Schwerio-
nenforschung, Darmstadt (Germany) — 2Helmholtz-Institute Mainz,
(Germany), GSI Helmholtzzentrum fiir Schwerionenforschung, Darm-
stadt (Germany), Johannes Gutenberg-University, Mainz (Germany)

Optical Transition Radiation (OTR), which is commonly used for beam
diagnostics in accelerators at high energies (e.g. MeV to GeV elec-
trons), allows for beam spot diagnostics of intense and highly focused
electron beams in therapeutic X-Ray generators with energies as low
as 100 keV, using off-the-shelf camera equipment.

ST 4.4 Wed 14:45 ZHGO009
Development of a Fast Extraction Method to Extract High
Intensity Short Pluses at ELSA — eLeEoNARDO THOME, KLAUS
DescH, DENNIS ProFT, and MicHAEL SwiTkA — Physikalisches In-
stitut der Universitdt Bonn

The electron accelerator facility ELSA delivers electron beams up to 3.2
GeV energy, extracted via slow resonance extraction from the stretcher
ring in an extraction cycle of typically 10 s. Currently ongoing studies
for radiation therapy, investigating the FLASH effect, require short
beam pulses reaching from ns to ms. In a preliminary operation mode
the booster synchrotron is already used to deliver electrons beam pulses
of 1.2 GeV energy with fixed length of 250 ns to irradiate cell samples.
To cover higher energies up to 3.2 GeV and different pulse lengths
ranging from ns up to several ms, a fast extraction method from the
stretcher ring is developed. The concept and realization by different
techniques such as a repurposing of the existing injection kickers for
extraction or utilizing a dispersive orbit to extract the beam is evalu-
ated.

ST 4.5 Wed 15:00 ZHGO009
First Results from Cell Irradiation Experiments with
Ultrahigh-Energy Electrons (UHEE) at ELSA — eSUSANNE
SpaeTH!, MaNuELA DENz?, Kraus Descu!, STEPHAN GARBEZ,
FraNk GIorDANO3, BARrRBARA LINK3, CARSTEN HERSKIND?,
BarBara Link3, Dennis Prorr!, and Lronarpo TuoMmE!
— lPhysikalisches Insitut der Universitit Bonn — 2Klinik fiir
Strahlentherapie und Radioonkologie, Universitatsklinikum Bonn —
3Klinik fiir Strahlentherapie und Radioonkologie, Universitatsklinikum

Mannheim

A new approach to improve radiotherapy is the use of the so-called
FLASH effect, a phenomenon characterised by significantly reduced
toxicity in healthy tissue at high dose rates (>40 Gy/s). This effect
potentially broadens the therapeutic window, improving tumour con-

trol while minimising side effects. At the electron accelerator facility
ELSA, the FLASHQELSA project utilises ultra-high energy electrons
(UHEE) to study their effect on tumour cells. Electrons with ener-
gies of 1.2 GeV are delivered in sub-microsecond pulses via the booster
synchrotron, enabling dose rates up to 10 MGy/s due to the short
pulse lengths of 250 ns. Cell samples are irradiated within a water
phantom, with dosimetry performed using radiochromic films and lu-
minous screens. Further the FLASH irradiation at ELSA is compared
to conventional radiotherapy using a medical linear accelerator (Var-
ian TrueBeam STx) at the University Hospital Bonn. This comparison
provides the first survival curves contrasting FLASH and conventional
irradiation.

ST 4.6 Wed 15:15 ZHGO009

Dosimetry of broadband electrons from laser-plasma ac-

celerators — eANTONIO TARZIKHAN!, ARPAD LENART?, CHUAN
ZHENG!, THoMAS HEINEMANN!, CONSTANTIN ANICULAESEI', MIRELA
CercHEz!, and BErNHARD Hipping! — lInstitute of Laser- and

Plasmaphysics, Heinrich Heine University, Diisseldorf, Germany —
2University of Strathclyde, Glasgow, Scottland

Laser-plasma accelerators (LPA) offers compact sources of highly rel-
ativistic electron beams for various applications. This study focuses
on the dosimetry of broadband electron beams, which are accelerated
using the Arcturus laser system at the University of Diisseldorf with
laser pulse energies of several millijoules sufficient to accelerate elec-
trons to kinetic energies in the mega-electronvolt range, resulting in an
energy distribution characterized by a shallow penetration and high
dose deposition at the surface. These electron beams are therefore
ideally suited for the treatment of skin cancer. We present the design
and calibration of various diagnostics components and report on first
experimental results obtained in a recent measurement campaign, in-
corporated with simulations to optimize the parameters used for the
characterization of the electron beam energy- and angular-distribution
and the charge calibration to determine the dose. Additionally, accel-
erated electron beams from intrinsic ultra-short bunch durations, are
excellent candidates for FLASH radiotherapy and thus, minimizing
damage to surrounding healthy tissues. This highlights the potential
of LPA as a new technology in medical physics.

ST 4.7 Wed 15:30 ZHGO009
Acoustic tracing of dose deposition of laser accelerated ion-
bunches by modulation of the depth-dose curve — ¢ JEANNETTE
CADEGGIANINI, ALEXANDER PRASSELSPERGER, ANNA-KATHARINA
ScuMIpT, and JORG SCHREIBER — Ludwig-Maximilian-Universitét,
Miinchen, Germany

A high-repetition-rate online dose reconstruction method is crucial for
accelerated particle applications. Ionoacoustic measurements deter-
mine monoenergetic ion energies by recording acoustic signals gener-
ated by localized thermal expansion in the Bragg region. These wave-
forms encode the ion beam’s energy and spatial distribution.

However, this method depends on pronounced spatial energy density
gradients, which are absent in laser-accelerated ion beams, which ex-
hibit broad, exponential energy spectra. To address this, we introduce
TIMBRE (Tracing Ionoacoustic Modulations of Broad Energy Distri-
butions), which uses modulator foils to create steeper energy deposi-
tion gradients. These foils serve two functions: due to the materials
the stopping power in the foils is higher than in the interspaces, gener-
ating an acoustic wave at each interface because of the steep pressure
gradient. Simultaneously, each foil reduces the amplitude of the signals
from shallower foils, compressing the dynamic range.

By unfolding the measured acoustic traces with the correspond-
ing analytic model, TIMBRE reconstructs depth dose distributions
of laser-accelerated ion bunches. It offers a real-time diagnostic, sup-
porting modern accelerators operating at Hz-level repetition rates and
beyond.

ST 5: Detector Physics

Time: Wednesday 16:15-17:15

ST 5.1 Wed 16:15 ZHGO003
Neutron Dosimetry with Diamond Sensors — eJENNIFER
ScuLUss!, CHRisTIAN BAuMERZ, KEVIN KRONINGER!, and JENS
WEINGARTEN! — 1'TU Dortmund University — 2West German Proton

Therapy Center Essen

Location: ZHGO003

Neutron dosimetry is increasingly important in proton therapy, as
neutron emissions provide valuable information on energy deposition
within the body. However, neutron dosimetry presents challenges due
to the complex interaction characteristics of neutrons. Diamond de-
tectors offer a promising approach, as natural carbon-12 captures fast
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neutrons (Fy;, > 6.2 MeV) and emits detectable alpha particles di-
rectly within the diamond sensor. This makes diamond detectors ex-
clusively sensitive to fast neutrons. Enhancing the detector’s sensitiv-
ity to both fast and thermal neutrons is a key objective. To achieve
thermal neutron detection, we propose coating the diamond sensor
with a converter layer, such as ®LiF, with a high thermal neutron
absorption cross-section. Using the Geant4 simulation platform, we
examined neutron interactions and energy deposition in the detector,
with simulations covering both thermal and fast neutron interactions
to assess the response under different neutron energy ranges. Simu-
lation results indicate that a SLiF-coated diamond sensor effectively
measures both thermal and fast neutrons. A prototype is ready for
initial neutron flux measurements in proton therapy, with further test-
ing planned to fully characterize its detection capabilities across the
neutron spectrum.

ST 5.2 Wed 16:30 ZHGO003
Hardware Testing for the Construction of a Compton Camera
Prototype — Yazeep BarLasmeEH, DANIEL BERKER, [VOrR FLECK,
and eLLArRs MaczEy — Experimentelle Teilchenphysik, Center for Par-
ticle Physics Siegen, Universitat Siegen
Well-established detector systems for medical imaging such as PET or
SPECT can only efficiently resolve source positions for gamma energies
up to 600 keV. Compton cameras have been able to exceed the range
to higher energies, but to date are limited to energies below 1 MeV.
The Compton camera under construction at the University of Siegen
pursues the novel approach of tracking the electron of a Compton scat-
tering process based on its production of Cherenkov radiation, in the
hope of overcoming the current limitations and creating new fields of
study.

In this talk, I present first results obtained towards the construction
of a Compton camera prototype, focusing mainly on the character-
isation of hardware components, including UV-sensitive SiPMs from
Broadcom Inc. and Hamamatsu Photonics, scintillation crystals such
as GAGG and LGSO as well as readout ASICs such as the TOF-
PET2 ASIC from PETsys Electrionics or the KLauS chip developed
by the University of Heidelberg. Regarding SiPMs, bias optimisation
is discussed to ensure both a good noise behaviour and good detection
efficiency. Results from depth of interaction measurements and energy

calibrations performed by scintillator-based setups and the develop-
ment of a multi-channel SiPM detection system are also presented.

ST 5.3 Wed 16:45 ZHGO003
Studies for the development of a pixel detector for proton
therapy — eArina HiLp, KeviNn KRONINGER, HENDRIK SPEISER,
and JENS WEINGARTEN — TU Dortmund University

For various applications in proton therapy, it is important to know
the deposited energy and the linear energy transfer (LET), as the lat-
ter directly relates to the relative biological effectiveness (RBE) of the
protons. Due to their good spatial resolution and radiation hardness,
pixelated silicon detectors are a suitable choice for the measurement
of these quantities.

This talk presents some ideas for determining specifications for a
new monolithic active pixel sensor (MAPS) that is being developed
specifically to meet the requirements of proton imaging. The detec-
tor should be capable of simultaneously measuring the LET and the
deposited dose, while handling the high fluxes and relatively high de-
posited energies that occur.

In an initial study, measurements of the signal current in a silicon
detector were taken at the Westdeutsche Protonen Zentrum (WPE) to
evaluate the mean energy dose. The talk summarizes these measure-
ments and provides an outlook on other required quantities.

ST 5.4 Wed 17:00 ZHGO003
MaPSA quality control for the CMS phase-II detector
upgrade — eLgTicia Rosa2, ANDrReEas NUERNBERG!, DoORIs
EcksTEIN', and ANDREAS MussGILLER! — !Deutsches Elektronen-
Synchrotron DESY, Hamburg — 2University of Hamburg, Hamburg,

Germany

The Phase-II upgrade of the CMS detector aims to equip the outer
tracker with new silicon sensor modules to handle the increased lumi-
nosity of the LHC. These modules integrate strip and pixel layers to
enable precise position measurements, which will be placed in the inner
layers of the outer tracker. The pixelated silicon sensor layer, paired
with its readout chips, forms the macro-pixel sub-assembly (MaPSA).
This presentation discusses the quality control procedures performed
at DESY by the CMS Phase-1I Tracker Upgrade group in Hamburg.

ST 6: Medical Imaging and Treatment Monitoring

Time: Thursday 11:00-12:00

ST 6.1 Thu 11:00 ZHGO003

Spatially resolved mid-IR spectroscopy on healthy and can-
cerous lung tissue — eMAXIMILIAN ScHMOcCK!, ToBias STEINLE!,
CLEO-ARON WEIs?, and HARALD GIEssEN! — 14th Physics Institute
and Research Center SCoPE, Universitat Stuttgart, Pfaffenwaldring
57, 70569 Stuttgart, Germany — 2Institute of Pathology, Heidelberg

University Hospital, Heidelberg, Germany

Cancer diagnosis is complex and can take a long time. To support
and accelerate this process, the possibilities of mid-IR spectroscopy
are investigated. Therefore, a widely tunable IR-laser (from 1.3 to 20
pm) is used to perform sweep-measurements on histological samples
of human lung tissue. In combination with a x-y-stage, spatially re-
solved measurements are performed as well. We demonstrate that with
this setup, different spectral features can be highlighted depending on
the wavelength, with a spatial resolution of around 20 pm. For this
task, the entire spectrum between 2.7 ym and 12 pym can be used.
A standardized control system that controls the entire experiment al-
lows for fast switching between different measurement types and direct
feedback on the recorded data.

ST 6.2 Thu 11:15 ZHGO003
Towards Clinical Use of Range Monitoring in Heavy-Ion
Therapy — eSEBASTIAN ScHROEDER!, DEvIN HymMmErs!, OrLca
BerTINI?, JoHANN HEUSER?, JOERG LEHNERT?, CHRISTIAN JOACHIM
ScumipT?, and DENN'S MuEcHER! — lInstitute for Nuclear Physics,
University of Cologne, Cologne, Germany — 2GSI, Darmstadt, Ger-
many

Interaction Vertex Imaging (IVI) is a proposed method for online range

monitoring in heavy-ion therapy which will help ensure correct Bragg
peak (BP) positioning, and could act as a safety interlock, pausing

Location: ZHGO003

irradiation if incorrect BP depth is detected. IVI tracks secondary
ions produced by beam-patient interactions, and calculates the ori-
gin of each secondary ion as the closest approach of its track to the
treatment beam. This data is used to determine BP range shifts with
sub-mm precision. The tracking hardware is a purpose-built system,
using sensors developed by GSI for the Compressed Baryonic Matter
experiment. These highly segmented, double sided silicon strip detec-
tors have a 58 pum pitch, and cover a large sensitive area of up to 72
cm?. These detectors are coupled to readout electronics capable of
count rates up to 250 kHz per segment. To test IVI with this system
under clinical conditions, measurements were performed at the Heidel-
berg Ionenstrahl-Therapiezentrum. PMMA phantoms of 16 cm and 32
cm diameter were irradiated at BP depths of 27-80 mm and 27-160 mm
respectively. A 9 mm air gap was also introduced in the phantom, as
a first step towards measuring inhomogeneities. These results, as well
as next steps towards anthropomorphic phantoms, will be discussed.

ST 6.3 Thu 11:30 ZHGO003
Monitoring of beam shape and position with an HV-CMOS

detector matrix in ion beam therapy — eBAUDRY BARTELS!,

ALEXANDER DierLaMmb 2 ULricH HuseMANN!, Markus KLUTE!,
Ivan PERIG2, Boepan Topkol, and Hur Zuancg? — lInstitute of
Experimental Particle Physics (ETP), Karlsruhe Institute of Technol-
ogy (KIT) — Z2Institute for Data Processing and Electronics (IPE),

Karlsruhe Institute of Technology (KIT)

Ion beam therapy has been proven to be an efficient treatment for
cancer with less damage to healthy tissue compared to photon beam
therapy.

A beam monitoring system is essential for ensuring a precise ex-
ecution of the treatment plan. To increase the treatment precision,
an online imaging of the target tissue during irradiation is beneficial.
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Magnetic resonance imaging (MRI) gives high tissue contrast without
additional irradiation dose, and MRI-guided ion beam therapy is be-
ing established. This requires a magnetic field tolerant sensor system
offering precise beam measurements and fast readout.

We are developing a beam monitor based on HV-CMOS detectors
to meet the challenging requirements. A small prototype matrix has
been built and commissioned. For user friendliness, a graphical user
interface with implemented quick data analysis has been designed to
provide the beam characteristics.

ST 6.4 Thu 11:45 ZHGO003
Development of a Compton Camera for Biological and Medi-
cal Imaging — eYAzZEED BarLasMEH, DANIEL BERKER, [VOR FLECK,
and LAars Maczey — Experimentelle Teilchenphysik, Center for Par-
ticle Physics Siegen, Universitdt Siegen

The Compton Camera offers a novel, collimator-free imaging technol-

ogy based on Compton scattering, addressing the need for advanced
imaging systems capable of detecting high-energy gamma rays above
1 MeV. Its versatility makes it suitable for medical imaging applica-
tions, real-time dosimetry, and dynamic adjustments in particle beam
therapies, particularly in cancer treatment.

In this talk, I will present the development of a novel Compton
Camera at the University of Siegen, designed for high-energy gamma
ray imaging. The system features an enhanced scattering layer to
increase interaction probability and generate Cherenkov photons, al-
lowing precise determination of interaction depth and electron trajec-
tories. Measuring the scattered gamma ray and recoil electron energies
enables accurate source localization. Incorporating electron tracking
further improves spatial resolution by narrowing the possible gamma
ray path. Additionally, GEANT4 simulations were employed to op-
timize device geometry and compare different scintillation materials,
with depth of interaction (DOI) measurements validated against ex-
perimental results to refine performance.

ST 7: Poster Session

Time: Thursday 13:45-15:45

ST 7.1 Thu 13:45 ZHG Foyer 1. OG
Update on the Development of a °BNNT-based Neutron
Detector — eKim TaBea GIEBENHAIN!, ANNA BECKER?, LARA
DippeLY2, MARKEL Fix MAaRrriNez2, DzmiTry Kazroul, Hans-
GEORG ZAUNICK!, KLEMENS ZINK2, and Kal-THOMAS BRINKMANNT:2
— 11I. Physikalisches Institut, Justus-Liebig-Universitat, Giefen, Ger-
many — 2LOEWE Research Cluster for Advanced Medical Physics in
Imaging and Therapy (ADMIT), Technische Hochschule Mittelhessen,

Giefsen, Germany

BNNT (Boron Nitride Nanotubes) is a material with excellent me-
chanical and thermal properties. Enriched with 1B, an isotope of
Boron with a high thermal neutron capture cross-section, it can be
used as a neutron-sensing element by measuring the decay products of
the 19B(n,a)-reaction.

Two prototypes based on a 19B-enriched BNNT mat coupled to in-
organic scintillators (BGO and GaGG, respectively) have been devel-
oped. The detector systems are read out by a Photomultiplier tube.
Both systems were tested initially for their capabilities as neutron de-
tectors at the DT neutron source at HZDR, Dresden. Those tests and
their results will be discussed in the contribution.

This work is part of the ADMIT consortium and financed with funds
of LOEWE

ST 7.2 Thu 13:45 ZHG Foyer 1. OG
The influence of tumor tissue vascularization on temperature
in Magnetic Hyperthermia — eViorica-Monica Moisiuc and
IorDANA ASTEFANOAEI — Faculty of Physics, Alexandru Ioan Cuza
University of Iasi, Romania

Magnetic hyperthermia is an innovative and promising method in can-
cer treatment, based on the ability of magnetic nanoparticles to gener-
ate heat under the influence of a high-frequency electromagnetic field,
aiming to destroy cancer cells by locally increasing the temperature
[1, 2]. This work investigates the impact of tumor vascularity on
the thermal heating process in therapy, considering that the structure
and density of blood vessels in the tumor can significantly influence
nanoparticle distribution and, therefore, the uniformity of tempera-
ture distribution in the tissue. A model has been developed to allow a
detailed analysis of heat transfer in vascularized tumor tissue, taking
into account the magnetic field parameters and the properties of the
magnetic systems used. The study highlights the potential of magnetic
hyperthermia to generate optimal therapeutic temperatures and con-
tribute to the selective destruction of tumor tissues, emphasizing the
advantages of this method in oncological therapy through its ability to
provide more precise control over thermal effects on the target tissue.

ST 7.3 Thu 13:45 ZHG Foyer 1. OG
Development of a BaF-Plastic Phoswich Detector for
Fast Neutron Detection — eLara DippeL!2, Kal-THoOMAS
BrINKMANND2 HANS-GEORG ZAUNICKY2, and DzMITRY KazLou! —
HI. Physikalisches Institut, JLU Giefen — 2LOEWE Research Clus-
ter for Advanced Medical Physics in Imaging and Therapy (ADMIT),

TH Mittelhessen University of Applied Sciences, Giessen, Germany.

Location: ZHG Foyer 1. OG

This poster presents the initial development steps of a Phoswich de-
tector designed for fast neutron detection. The detector comprises a
Barium Fluoride (BaF') crystal optically coupled to a thin plastic scin-
tillator, with the system read out via a photomultiplier tube (PMT) on
the BaF side. Particle discrimination is evaluated using pulse shape
discrimination (PSD) techniques and integral versus amplitude his-
tograms, enabling the identification of different particle types. The
system was tested using Na-22, Sr-90, and an AmBe neutron source,
as well as cosmic particles. For comparison, reference measurements
were conducted with a standalone BaF detector to assess the particle
identification capabilities and potential advantages of the Phoswich
configuration. This work is part of the ADMIT consortium under
Project Part A, which focuses on estimating spectral neutron fluxes
for therapy in tumor treatment applications.

This project is financed with funds of LOEWE - Landes-Offensive zur
Entwicklung Wissenschaftlich-6konomischer Exzellenz, Forderlinie 2:
LOEWE-Schwerpunkte.

ST 7.4 Thu 13:45 ZHG Foyer 1. OG
Reconstruction Techniques for electron CT Measurements
using Multiple Scattering — eAENNE ABELY'2, LETICIA BRACGA
pa Rosal2, PauL Scuuerze!, MaLinpa D Sival, and SiMon
SpanNacGEL! — 1Deutsches Elektronen-Synchrotron DESY, Hamburg

— 2University of Hamburg, Hamburg, Germany

Electron CT (eCT) is a new imaging method, which uses multiple
scattering of electrons to determine the material budget of objects.
This method could be used as the imaging method for flash radiother-
apy with Very High Energy Electrons (VHEE, 50-250 MeV). A pencil
beam of MeV range electrons passes through the sample under test.
The beam widening caused by Coulomb scattering in the sample is
dependent on the sample’s material budget and is measured using a
single planar silicon pixel sensor (Timepix3) placed downstream of the
sample. First studies have been performed at DESY Hamburg to test
this method. The results and the current status are presented in this
poster with a focus on reconstruction algorithms.

ST 7.5 Thu 13:45 ZHG Foyer 1. OG
Development of a Real-Time PbWO4-based Detector System
for Depth Dose Distribution Measurement in Clinical Pro-

ton Therapy — eNicLas FIeEpLER!, Kal-THOMAS BRINKMANNI,

Dzmitry Kazrou!, Hans-GEOrRG ZAaUNICK', and KILIAN-SIMON
Baumann? — 1Justus Liebig University, Giessen, Deutschland —

2Technische Hochschule Mittelhessen, Giessen, Deutschland

Proton therapy has emerged as a highly precise form of radiother-
apy, leveraging the unique dose deposition characteristics of ions to
maximize tumor dose while sparing surrounding healthy tissues. How-
ever, the presence of heterogeneous media can significantly broaden the
Bragg peak and obscure the distal fall-off, a phenomenon quantified
by the modulation power.

This project introduces a novel PbWO4-based detector system de-
signed for real-time measurement of the depth dose distribution in
proton therapy. The clinical aim is to employ a high-energy, low in-
tensity beam and position the detector posterior to the patient, where
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the system achieves accurate and most importantly fast quantification
of the modulation power, whilst minimizing patient radiation expo-
sure. The real-time measurement capabilities provide rapid feedback,
allowing the substitution of slow, conventional peak finders, whilst
enhancing treatment adaptability in clinical settings without compro-
mising workflow efficiency. Supported by THMconnectsFCMH.

ST 7.6 Thu 13:45 ZHG Foyer 1. OG

Work towards a small scale detector array for cosmic show-

ers based on scintillation detectors — eErik EULER, HANs-
GEORG ZAUNICK, KAI-THOMAS BRINKMANN, MARVIN PETER, SIMON
GLENNEMEIER-MARKE, and MoHAMMED Hassan — Justus Liebig

University, Giefsen, Germany

The detectors from the MuonPi Cosmic Detector Project are used to

measure muons from cosmic air showers (secondary cosmic radiation).
A MuonPi utilizes a plastic scintillation detector with a silicon pho-
tomultiplier (SiPM) for signal read out by RaspberryPi-based data
acquisition. A larger, distributed detector array with 16 single detec-
tors based on the MuonPi hardware, but with large plastic scintillator
bars (100 x 100 x 10 cm), is currently under construction in Giessen.
Its final goal, beside the mere detection of shower events, is to deter-
mine the direction of the shower through time-of-flight measurements
and its special orientation in combination with the MuonPi Network.
Over the course of the last year a working prototype of the detector
array was built and tested in the lab. The current setup consists of
three working detector bars, the main part of the array’s central data
acquisition with a prototype of the FPGA-based event analysis. The
current status of the project as well as the next steps will be presented.

ST 8: Particle Radiography

Time: Thursday 16:15-17:15

ST 8.1 Thu 16:15 ZHGO003
Online Adaptive Radiotherapy with Silicon Detectors —
KEvIN KRONINGER, HENDRIK SPEISER, @ ANNSOFIE TAPPE, HELEN
TuaEwsS, and JENS WEINGARTEN — TU Dortmund

Proton therapy is a relevant modality of radiation therapy used to treat
cancer, offering the main advantage of a well-defined proton range.
Knowing the exact range is crucial in proton therapy to minimize ra-
diation exposure to healthy tissues and ensure the correct tumor dose.
Anatomical changes in the patient between treatments significantly
impact proton range. Therefore, an imaging technique is required to
monitor these changes. One potential solution is a proton radiography
system that can be used behind the patient in the beam axis.

We currently study the realization of a two-plane imaging system, con-
sisting of two silicon pixel detectors and an intermediate absorber. This
setup measures a two dimensional image of the water equivalent thick-
ness (WET) of the patient along the beam axis during the treatment.
A trigger for plan adaption could be given when the measured WET
deviates from the expected value.

As part of a master thesis, this system is being implemented in the
Monte Carlo simulation tool Allpix2, to optimize the prototype and
the post processing of the measured data. With simulations, we aim
to improve data analysis and make first predictions of the feasibility in
online adaptive proton therapy. To evaluate this, we want to determine
the WET accuracy and precision with this system.

The talk will provide a short introduction of proton radiography, in-
troduce the two-plane system and showcase simulated WET images.

ST 8.2 Thu 16:30 ZHGO003
A Two Plane Proton Imaging System Using ATLAS FE-

14 Pixel Detectors — eHENDRIK SPEISER!, CLAUS MAXIMIL-

1AN BAcker?, CHrisTIAN BAUMER2?, JoHANNES Esser?, KEVIN
KRONINGER!, Annsorie Tappe!, HerLen Taews!, and JENs
WEINGARTEN! — 1TU Dortmund — 2West German Proton Therapy

Center Essen

For years, proton therapy is increasingly being used to treat cancer be-
cause of its well-known advantages, such as the high dose precision of
protons. However, exploiting this precision requires improved imaging
techniques to ensure accurate patient positioning and dose delivery.
One such technique is proton radiography, where an image of the wa-
ter equivalent thickness (WET) distribution of the patient is taken
measuring the residual proton energy.

Former studies showed the feasibility of proton radiography using
a single radiation hard ATLAS FE-I4 pixel detector. To improve the
WET resolution of the resulting images, a second pixel detector of the
same kind and a water equivalent absorber between both detectors are
used. Proof-of-concept simulation studies of the so-called Two-Plane-
System showed promising results. Thus, the aim of the project is to
realize such a system and investigate the yielded WET resolution. To
this purpose, prototype measurements were conducted at the West
German Proton Therapy Centre in Essen.

This talk will briefly introduce the Two-Plane-System. Subse-
quently, the first results of the prototype measurement using ATLAS
FE-I4 pixel detectors and future steps of the project are presented.

Location: ZHGO003

ST 8.3 Thu 16:45 ZHGO003
Simulations of detector setups for Helium Radiography

and CT — ALEXANDER DierraMM!, TiM GeHRkE2, ULRICH

HuseMaNN!, OLIVER JAKELZ, MARIA MARTIsikova2, and eLINUS
Scuree! — !Institute of Experimental Particle Physics (ETP), Karl-
sruhe Institute of Technology (KIT) — 2Medical Physics in Radiation

Oncology, German Cancer Research Center (DKFZ), Heidelberg

For the precise irradiation treatment of cancers that are located near
critical tissues, ion beam therapy has been developed as an efficient and
highly conformal treatment compared to x-ray therapy. Compared to
the established methods with proton or carbon beams, helium pro-
vides a higher linear energy transfer than protons while causing less
secondary radiation than heavier nuclei like carbon. To obtain higher
precision with helium therapy, precise knowledge of the integrated
stopping power of the affected region is needed. In future, the imaging
for the treatment planning could be performed by the same He ions
but at higher energies compared to the therapeutic range. In this talk,
research on detector setups involving helium beams is presented. With
the Allpix2-Framework, the path of ions through a plexiglass-phantom
(PMMA) and the resulting hits and signals of different detector setups
are simulated. With subsequent analysis of simulated detector data on
the positions and deposited energies of tracked particles, the goal is to
optimise the setups to achieve higher measurement accuracy. The sim-
ulations are based on and compared to existing setups at the German
Cancer Research Center (DKFZ).

ST 84 Thu 17:00 ZHGO003
First experimental time-of-flight-based helium radiography
of a mouse phantom — eFELIX ULRIcH-PUR!, AsuisH Bisut?,
TrOMAS BERCAUER®, TETYANA GALATYUKD'®5 ALBERT HIRTLS,
MartHias Kauser®7, MLapen Kis!, BaArBarRa KNAUSL®, YEVHEN
Kozymka?, WiLHELM KRrUGER?, SErGEY LINEV!, JAN MiIcHEL!,
JErRzy PIETRAszKO!, CHRISTIAN JoAcHIM ScHMIDT!, MICHAEL
TrAGER!, MicHAEL TraxLER!, and MarTEO CENTIS VIGNALI®
— 1GSI Helmholtzzentrum fiir Schwerionenforschung GmbH —
2Fondazione Bruno Kessler — 3Austrian Academy of Sciences, Insti-
tute of High Energy Physics — *Technische Universitdt Darmstadt
— SHelmholtz Forschungsakademie Hessen fiir FAIR — 6TU Wien,
Atominstitut — “EBG MedAustron — 8Medical University of Vienna,

Department of Radiation Oncology

Ion computed tomography (iCT) is an imaging modality for the direct
measurement of the relative stopping power (RSP) distribution inside
the patient. To reconstruct the RSP map, the traversed path and cor-
responding energy loss of ions passing through the patient have to be
estimated. While this is usually done via a tracking system and a sep-
arate calorimeter, we present a so-called time-of-flight (TOF) iCT sys-
tem that uses only one detector technology, namely Low Gain Avalance
Diodes (LGADs), for both tracking and the energy loss measurement.
In this contribution, first ion images, recorded with the TOF-iCT sys-
tem, will be shown, including a proton radiograph of an aluminium
stair phantom and a helium radiograph of a mouse phantom.
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ST 9: Keynote Session

Time: Thursday 17:15-17:45 Location: ZHG003
Invited Talk ST 9.1 Thu 17:15 ZHGO003 a combination of high risks, a vast inter-patient variability, the amount
Making Surgery Intelligent: From Autonomous Systems to of different sensing modalities, the necessity to physically interact with
the Intelligent OR — eJanNis HacENan — Center for Digital tissue as well as the collaborative nature of the field. Recent advances
Surgery, University Medical Center Gottingen, Gottingen, Germany in robotics and Artificial Intelligence hold the potential to overcome

these challenges and step forward towards intelligent operating rooms
that optimally support the human team. This talk will present mod-
ern approached to digital surgery, the possibilities of merging cognitive
system and collaborative robots into surgical procedures and highlight
the interdisciplinary nature of the path towards fully intelligent ORs.

Automatization in surgery holds the potential to significantly increase
patient outcomes, minimize risks, and provide a sufficient answer to
demographic change and staff shortage. However, surgery remains one
of the most challenging medical disciplines to automize. This is due to

ST 10: Prize Ceremony and Closing Session
Time: Thursday 17:45-18:00 Location: ZHGO003

In this last session we would like to take the opportunity to thank all participants for their attendance and contri-
butions. We will announce the winner of this years award for the *Best contribution in the radiation and medical
physics division at the DPG Spring Meeting 2025*. We welcome everyone to celebrate all prize winners and a suc-
cessful conference with us, to provide some final feedback and to take the chance to meet again the other participants
of this meeting.

ST 11: Members’ Assembly

Time: Thursday 18:15-19:15 Location: ZHGO003
Members’ Assembly of the Radiation and Medical Physics Division
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