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Plasma shutter for ion acceleration and spiral pulse generation
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The plasma shutter is a thin solid foil (or series
of them) placed in front of the main target irradi-
ated by high intense laser (Fig. a). It can mitigate
the prepulse [1, 2] and also shape the main pulse,
resulting in the generation of a steep-rising front [3]
and local intensity increase [4] of the pulse.

We study the application of the shutter for ion
acceleration via 3D PIC simulations assuming Si3N4
plasma shutter, ultrathin silver target and a PW-
class laser [5]. The application of shutter results in
increase of maximal ion energy for both linear and
circular polarizations. It also significantly reduces
the beam divergence for the linear polarization. In
the case of circular polarization, the transmitted
laser pulse obtains a spiral-like intensity profile (Fig.
b,c). The structure is transferred into the electron
density profile of the shutter and the main target behind it. The use of a double-shutter
is studied via a combination of 2D PIC and hydrodynamic simulations assuming the laser
pulse accompanied by a sub-ns prepulse. We present a prototype of the double-shutter
and the design of the whole shutter-target setup [5]. The generated steep-front has also
positive effect on different scenario with low-Z double-layer targets [6]. The 3D shutter
simulation (Fig a) is also represented via an interactive Virtual Reality visualization [6].
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