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Abstract:
The UA9 collaboration is investigating the feasibility of crystal-assisted collimation for the future high luminosity upgrade of the CERN LHC (HL-LHC). During

dedicated tests in 2015, bent crystals were approached to the circulating the beams to test their usage as first stage in a crystal-based system. Proton and Pb ion
beams were used. Two high-accuracy goniometers, each equipped with one bent silicon crystal, were installed in the betatron cleaning insertion of the LHC in
2014. Tests were performed with protons at injection energy (450 GeV/c) and at flat top (6.5 TeV/c), and with ions at injection energy (450 Z GeV/c). A reduction
of losses immediately downstream of the crystals were observed in optimum channeling orientation, demonstrating for the first time channeling of 6.5TeV
protons. Halo cleaning efficiency of the crystal-based collimation system was also measured.
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High-energy particles interacting with a mono-crystalline material can be trapped by the electromagnetic potential generated by atomic planes in the lattice.
This condition is achieved within a small angular acceptance (critical angle).

This technology is being considered as a possible path to improve the ion beam collimation for the HL-LHC. Before relying on it, one must demonstrated that
channeling works reliably at the LHC design energy and that it improves the performance of the present system.

Bent crystals have been installed in the LHC betatron cleaning insertion to address these open points. First results from beam tests in 2015 demonstrated for

the first time channeling of 6.5TeV proton beams.
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