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Animal study approval DD24-5131/338/35
Brichner et al., Radiat. Onc. 9 (2014)

In vivo radiobiology with LPA protons Kroll et al., Nat. Phys. 18 (2022)
Recap of our results

LPA proton source energies
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Animal study approval DD24-5131/338/35
Brichner et al., Radiat. Onc. 9 (2014)

In vivo radiobiology with LPA protons Kroll et al., Nat. Phys. 18 (2022)

Metzkes-Ng et al., Sci. Rep. 13 (2023)
Recap of our results
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Lessons learned from our radiobiology campaign
Low repetition rate and too laborious offline diagnostics
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Towards advanced application-ready LPA proton sources
Cryogenic hydrogen + rep-rated pulsed high-field magnets + online detectors w/ active feedback

/
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presentations by
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Stefan Assenbaum i\ , m N
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rep-rated target — rep-rated beam online
H, jet? transport detectors
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Reimold et al. HPLSE 11 (2023)

Towards advanced application-ready LPA proton sources
Online detectors w/ active feedback

a n
OCTOPOD
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OCTOPOD

Optical Cone-beam TOmograph for Proton Online Dosimetry

Reimold et al. HPLSE 11 (2023)

scintillator-based online
Relative detector
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OCTOPOD - Results
OCTOPOD @ Draco PW LPA proton source
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and optimization (e.g., focus scan)
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OCTOPOD -V2

Optical Cone-beam TOmograph for Proton Online Dosimetry

new design
= petter vacuum compatibility

= more compact (~ 40% smaller)

deconvolution and reconstruction

= translate hardware intensive calculations to
pyTorch and C++ functions

Shot glilgliet gpamizes acceleration
code code

LPA bunch 5min12s 57 s
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OCTOPOD V1 inside Target
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- Kroll et al., Med. Phys. 40 (2013)
Corvino et al., HPLSE 12 (2024)

Towards advanced application-ready LPA proton sources
Online detectors w/ active feedback

miniSCIDOM
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MiniISCIDOM

miniature SCintillator DOsiIMeter

70

[Distances are given in mm]
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Kroll et al., Med. Phys. 40 (2013)
Corvino et al., HPLSE 12 (2024)
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MiNnISCIDOM - V2

miniature SCintillator DOsiMeter
improved signal to background ratio

larger reconstruction volume
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Towards advanced application-ready LPA proton sources
Rep-rated pulsed high-field magnets

el

rep-rated beam
transport
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Pulsed power technology platform (ALBUS)

And associated research . o e
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Cooled Dipole sector Quadrupole Split-pair

solenoid (20 T) magnet (10 T) lens (250 T/m) solenoid (15 T) Portable current pulse
generators (E, <94 kJ)

Accelerator Physics Laboratory Astrophysics
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Current pulse generation at 1 Hz
World-wide first 1-Hz-operation of pulsed high-field beam optics

G -_=~ “y“ N = collaboration with Institute of Power Electronics, TUD
B St = modular prototype assembled and commissioned
C=125-750 uF , E =36-216 kJ @ 24 kV
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Current pulse generation at 1 Hz
World-wide first 1-Hz-operation of pulsed high-field beam optics

- L? = Charger commissioning finished last week

’ | & | L = functionality proven up to 24 kV

}‘ = 1stpulse trains in beamline solenoid: 10 x 10 T @ 1 Hz
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Thank you for your attention!
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