g/ TN

A Queens University

~-zcda8  Optical probing of plasma dynamics generated Q*

HEINRICH HEINE 5};&

University of

by high intensity laser pulses on ultrathin foils &y

S. Brauckmann, M. Swantusch, |. Engin, M. Cerchez, O.Willi  (Heinrich Heine Universitdt Diisseldorf)
J.A. Green, K. Naughton, H. Ahmed, S. Kar, M. Borghesi (Queen’s University Belfast)
H. Powell (Strathclyde University Glasgow)

r N N
Introduction Experimental Outcome and Evaluation

Extensive experimental and theoretical studies on the topic of high Correlation between target parameters, jet generation and the dominant

intensity laser- target interaction, investigating new efficient accele- acceleration process
ration regimes and optimizing the electron and ion beam properties
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m stronger expansion in form of a collimated jet with steep density
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Nomarski-Interferometry

= Wollaston prism divides the beam in two separated

, T = symmetric geometry indicates spacial overlap of both pulses
beams of perpendicular polarization

m higher proton cut of energy despite lower laser input energy
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Shadowgraphy
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The experimental outcome of the investigation gives more information to further characterize, optimize and

Examples of raw data and analysis arrives at the target
P y control electron and ion beams to make them suitable for potential application in many different fields
Interferometry Shadowgraphy e.g. in particle therapy of cancer.
IS Data selection BT Shadow of the Irradiation of thin foils by double pulse, with a controlled temporal delay leads to new interaction regimes

UL target and which could affect the acceleration mechanism (e.g. better energy coupling of the second beam onto
the overdense expanded preplasma generated by the first pulse, lower density target by decompression realized by the first
pulse, etc.). Further investigation on the experimental data are planed to identify the dynamics of the
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HagE . acceleration process on the double pulse configuration. The generation of a collimated plasma expansion
the direction of the expansion with steep density gradients strongly depends on the target thickness and the duration of the laser pulse.
The evolution of the plasma expansion offers indications regarding the dominant ion acceleration regime.
Follow up campains will concentrate on exploring the potential offered by double pulse geometry on
controlling parameters like: the acceleration length, the density profile of the target by the arrival of the
, , , o ernpesyliunt=1 0w second peak pulse, pulse duration which are relevant for RPA or BOA regimes. The new upgraded ARCTURUS
The phase map 1> reconstructe.d by using fast Fourier T oS RS N SRR S laser system at HHUD, with two ultrashort (30fs), high contrast (XPW module and 2 PM) beams of 200TW
transformation of the traced fringe pattern. S power and a probe beam, offers the opportunity of large flexibility on the selection of the proper interaction

Solving the Abel inversion gives the final density map [3] conditions in order to explore these promising regimes.
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