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Inlaser-ion acceleration experiments, the rising flank of a high power laser pulse can cause target pre-ionization
and subsequent pre-expansion long before the arrival of the main laser peak. Exact knowledge of this target

pre-expansion is required in order to understand laser-plasma acceleration mechanisms with the help of nu-
merical simulations. For dielectric targets, the start of target pre-expansion is characterized by the point in

time at which the target undergoes laser-induced breakdown (LIB).

In this contribution, we present a recently published method to determine the time of LIB in sub-micron-thick

Formvar targets during interaction with a specific high-power laser pulse [1]. The required pulse-duration-
dependent LIB threshold of Formvar is measured in a dedicated experiment. A comparison of LIB threshold

to previously published data facilitates an empirical LIB scaling for other wide-band-gap dielectric materials

used as targets in laser-ion acceleration experiments.

[1] S. Assenbaum et al 2025 Plasma Phys. Control. Fusion 67 015032

Primary author: ASSENBAUM, Stefan (Helmholtz-Zentrum Dresden-Rossendorf)

Co-authors: BERNERT, Constantin (Helmholtz-Zentrum Dresden-Rossendorf); KROLL, Florian (Helmholtz-Zen-

trum Dresden-Rossendorf); SCHLENVOIGT, Hans-Peter (Helmholtz-Zentrum Dresden - Rossendorf); Dr MET-

ZKES-NG, Josefine (Helmholtz-Zentrum Dresden-Rossendorf); SCHILZ, Joshua D (Helmholtz-Zentrum Dresden-Rossendorf); ZEIL,
Karl (Helmholtz-Zentrum Dresden-Rossendorf); REHWALD, Martin (Helmholtz-Zentrum Dresden-Rossendorf); Mr

UMLANDT, Marvin E. P. (Helmholtz-Zentrum Dresden-Rossendorf); VESCOVI, Milenko (Helmholtz-Zentrum
Dresden-Rossendorf); WANG, Pengjie (Helmholtz-Zentrum Dresden-Rossendorf); Ms STEFANIKOVA, Radka
(Helmholtz-Zentrum Dresden-Rossendorf); GEBHARDT, René (Helmholtz-Zentrum Dresden-Rossendorf); BOCK,

Stefan (Helmholtz-Zentrum Dresden-Rossendorf); Prof. COWAN, Thomas (Helmholtz-Zentrum Dresden-Rossendorf); PUSCHEL,
Thomas (Helmholtz-Zentrum Dresden-Rossendorf); STREIL, Thomas (Helmholtz-Zentrum Dresden-Rossendorf); ZIEGLER,

Tim (Helmholtz-Zentrum Dresden-Rossendorf); SCHRAMM, Ulrich (Helmholtz-Zentrum Dresden-Rossendorf); Mr

HELBIG, Uwe (Helmholtz-Zentrum Dresden-Rossendorf)

Presenter: ASSENBAUM, Stefan (Helmholtz-Zentrum Dresden-Rossendorf)

Session Classification: Poster Session

Track Classification: Ion acceleration



