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Short intense laser pulses are proposed to be used for in-situ first-wall diagnostics of upcom-

ing fusion plasma devices as described in Ref. [1]. In particular for laser-induced breakdown

spectroscopy (LIBS) pulse durations of ns to ps duration are used today. While shorter laser

pulses allow a higher depth-resolution of fuel retention the use of sub 10fs can be an option.

The characteristics of the interaction of these few cycle laser pulses with solid target material

at high intensities differs explicitly from nanosecond or picosecond lasers and even from pulse

durations down to 100fs [2]. It is the goal of our work to identify the basic processes governing

ablation and plasma formation with sub 10fs laser pulses on high-Z materials. Here we give an

overview and comparison of the different pulse duration regimes by presenting data on the abla-

tion thresholds of pure tantalum (Z = 73) [3] and the plasma expansion characteristics. Craters

depth and diameter caused by the laser pulses are analyzed via confocal microscopy as a func-

tion of fluence and intensity. For the measurements a nanosecond laser of 300mJ pulse energy

from Dalian University of Technology and a picosecond laser of 45mJ pulse energy from FZ

Jülich were used. These long-pulse results are compared to a mode-locked Ti:Sa laser providing

8fs pulses with a pulse energy of 1mJ from the Institute of Laser and Plasma Physics in Düssel-

dorf. The laser provides intensities of up to 1018 W/cm2 which can be tuned over four orders of

magnitude using a reflective attenuator. We measured the ablated volume and compared the tan-

talum to molybdenum results from the same laser system [4]. In addition the plasma expansion

behaviour observed by a gated camera for different pulse durations helps us to obtain a deeper

understanding of the basic processes governing ablation and plasma formation in the sub 10fs

regime in comparison with even longer pulses.
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