Generation of intense 0.6 MeV/u carbon bunches for stopping power experiments
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LIGHT beamline overview Generation of intense C-ion bunches Outlook: stopping power experiments

Laser-ion acceleration (TNSA) with PHELIX Stopping power theory
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Efficient acceleration of carbon ions

—— T-Matrix with A(r)
—— Li-Petrasso

—— Viasov « Typical parameters of laser-generated plasmas (ns-pulse):
A «  Temperature: 150 eV (~7 ns)

« Density: 1020 cm3(~7 ns)

* Relevant time frame: 5 - 10 ns

+  Maximal coupling effects when (vpro; = Vi & /Te i)
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« Exponential decaying
energy spectrum

« Cut-off energy > 25 MeV

« Max. divergence > 25°
(half opening angle)

« Field-ionized protons are most efficiently accelerated because of their
g/m-ratio

« Hydrogen contaminations on the target surface are removed by ohmic
heating -> efficient acceleration of the target surface material (carbon)
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+  10%°protons at 10 MeV (+ | 0.2 > Vproj =~ 0.6 MeV/u
0.5 MeV) oo * For stopping power experiments with ToF the ion bunch
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