D)l ell

nuclear physics

2
Z /4
W////////////

)
g

! \§

ELI-NP SCIENTIFIC SEMINAR

31/05/2023, 11:00 a.m.

IFIN-HH/ELI-NP Training and Conference Center

Advancing laser accelerated proton beam
performance for dose controlled irradiation
studies and beyond the 100 MeV frontier

U Schramm
Helmholtz-Zentrum Dresden-Rossendort, 01328 Dresden, Germany Technische Universitat Dresden,
01062 Dresden, Germany

The application of laser plasma accelerated proton beams [1] in radiation therapy of cancer has been discussed almost since the first
demonstration of plasma accelerators reaching 10s of MeV energies. It was initially motivated by accelerator compactness and cost
efficiency, promising a wider spread of advanced therapy methods. Thus, the radiobiology of these intense particle bunches was stud-
ied, in particular with respect to the exploration of potential dose rate related effects. With the recently reported FLASH effect, a high
dose rate effect observed to reduce radiation toxicity in normal tissue, the field has regained significant interest. For the required trans-
lation to in-vivo studies laser accelerated proton beams however not only lacked sufficient energy to penetrate the required volume but
often stability and reproducibility of beam parameters to ensure the provision of a homogeneous dose distribution in a prescribed way.

This presentation focuses on the chain of developments at the Petawatt laser DRACO at Helmholtz-Center Dresden-Rossendorf that
enabled the first dose controlled systematic irradiation of tumors in mice [2] with laser accelerated protons. Details on acceleration
mechanisms and strategies to increase stability and energy at the 60 MeV range will be discussed [3] as well as beam transport by
means of a dedicated pulsed solenoid beamline to a secondary target together with online metrology and dosimetry.

In parallel, improved control of interaction parameters together with different types of targets operated close to relativistic induced
transparency enabled the exploitation of acceleration mechanisms surpassing target normal sheath acceleration [4]. Here proton ener-
gies well beyond 100 MeV could be reached at repetition rate compatible laser parameters.

References:

[1] F. Albert, et al, New Journal of Physics 23, 031101 (2021)
[2] F. Kroll, et al, Nature Physics 18, 316 (2022)

[3] T. Ziegler, et al, Scientific Reports 11, 7338 (2021)

[

4] N. Dover, et al, Light: Science and Applications 12, 71 (2023), M. Rehwald, et al, Nature Communications in review (2023), T. Ziegler
et al, submitted (2023)

www.eli-np.ro




	Untitled

