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A collimation system for ELI-NP Gamma Beam
System ‒design and simulation of performance
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ELI-NP is one of the three pillars of ELI (Extreme Light Infrastructures) European Project, to be built in
Bucharest, Romania. This facility will host the Gamma Beam System (GBS), an intense and monochromatic
gamma beam source based on inverse Compton interaction between a high-power laser and an accelerated
electron beam produced by a warm linac. The EuroGammaS association, composed by many European re-
search institutes and companies, guided by INFN, will provide the design, manufacturing, installation and
commissioning of the GBS [1].
The gamma beam produced, with energy ranging from 0.2 to 20 MeV, an energy bandwidth 0.5% and a flux of
about 10^8 photons/s, will be devoted to the investigation a broad range of applications, from nuclear physics
and astrophysics, to material science and life sciences.
As a result of the inverse Compton interaction, the radiation emitted is not intrinsically monochromatic. In-
fact, the energy is related to the emission angle, it is maximum in the backscattering direction and decreases
as the angle increase [2-3]. Therefore, the required energy bandwidth can be obtained only by developing
specific methods of collimation of the gamma beam, i.e. filtering out the radiation emitted at larger angles.
The angular acceptance of the collimation, needed to obtain the required bandwidth, must be continuously
adjustable in a range from few hundreds of micro-radians to 40 micro-radians, to operate in the entire energy
range. The solution identified is a stack of linear slits, each with an adjustable aperture, arranged with a rel-
ative rotation around the beam axis to obtain, as result of the overlapping, an hole with an approximately
circular shape.
In this contribution, which represents an advance of the previous preliminary work [4], the final collima-
tion design is presented. The layout of the slits and the materials selected to satisfy the requirements on the
gamma-beam bandwidth have been identified by carrying out a series of detailed Geant4 simulations both of
the high-energy and the low-energy beamline. In particular, the simulations concerned the transport of the
gamma-beam produced at the Interaction Point (IP) to the collimation system along the vacuum pipes and
chambers and relative shielding. The background radiation and the dose level in sensible areas of the experi-
mental room (e.g. at the position of detectors and instrumentation racks) have been evaluated. Furthermore,
an evaluation of the effects of misalignments and mechanical tolerances has been also performed.
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