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State of the art Scientific Motivation
The mission of the laser-driven ion target area at the ELI-

Beamlines facility (Dolni Brezany, CZ), called ELI
Multidisciplinary Applications of laser-lon Acceleration
(ELIMAIA), is to provide stable, fully characterised and
tuneable beams of particles accelerated by Petawatt-class
lasers and to offer them to the Users’ community interested in
multidisciplinary applications. The ELIMAIA beamline has been
designed and developed at the Institute of Physics of the
Academy of Science of the Czech Republic (loP-ASCR) in
Prague in collaboration with the National Laboratories of
Southern Italy of the National Institute for Nuclear Physics
(LNS-INFN) in Catania (ltaly). The beamline section dedicated
to the final beam formation and absolute dosimetry is called
ELIMED (ELI-Beamlins MEDical and multidisciplinary
applications)

Laser-driven ion acceleration is a new physics field rapidly
evolving, thanks to the continuous development of high power
laser systems, allowing to investigate the interaction of ultra-
intense laser (>101° W/cm2 ) with matter. As a result of such
interaction, extremely high electric and magnetic fields are
generated. Such tremendous fields, allow to accelerate particles
at relativistic energies in sub-millimetric dimensions Typically,
these high energy ion beams are produced in thin solid targets
and accelerated by a sheath field developed at the target-
vacuum interface as a consequence of the generation of
relativistic plasma electrons (“hot electrons”) propagating into
vacuum. lon acceleration takes place until charge neutrality is
restored and ultimately ions and electrons move together in a
ballistic way. According to the state-of-the-art in laser-driven ion
acceleration, proton energies up to 100 MeV have been
experimentally demonstrated with a relatively high yield (1010—
1012 protons/pulse) [1].
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(>1022 W/cm2 ) will allow the acceleration with new ‘ ;
acceleration regime, as the Radiation Pressure Acceleration )
(RPA). The generation of high-density ultra-short relativistic
ion beams is, for example, predicted in the scheme called
“laser piston regime”, where the laser radiation pressure is
dominant and the laser energy is efficiently transformed into
ion energy.

Dosimetry and Sample Irradiation
The ELIMED dosimetric system has been designed and realized
to be dose rate independent, to work in laser-plasma
environment and to allow real-time measurements with an
accuracy of less than 5%.
A Secondary Electron Monitor (SEM) and a multi-gap lonization
Ton Beam Features * Phase 1 (L3) Phase 2 (L3 or L4) Chamber (IC) will be calibrated against a Faraday Cup (FC)
Horgy e i L0 O specifically designed to decrease uncertainties in the collected
Bunch duration 1-10ns 0.1-10ns charge and to perform absolute dosimetry at the sample
Energy spread 10% 5% . = . . . L. .
Divergence 1° 0.5° irradiation point [3]. Finally, a sample irradiation system (SIS) is
Ion spot size 0.1-10 mm 0.1-10 mm

Rep. Rate 0.01-1 Hz 0.01-10 Hz mstg!leq in-air, at the end of .ELII\{IED beamline and will allow the
* Values are intended on an “user sample”, i.e., at the very end of the ELIMED section. pOSltlonlng of Samp|eS to be irradiated.

Beam characteristics expected at the ELIMAIA beamline

Numerical simulations
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A typical ion density Snapshot of the ELIMED
distribution, in the radiation simulation developed using the
pressure acceleration Geant4 toolkit [4]. Inset: 2D
(RPA) (laser piston) regime dose distributions at 2 m from
[2], generated when a laser the kapton window (at the user
hits a solid target. samples) [5]
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