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Abstract

The CLIC Drive Beam is a high-intensity pulsed electron beam. A test facility for the Drive Beam electron gun will soon be
commissioned at CERN. In this contribution we outline the design of a beam dump / Faraday cup capable of resisting the
beam’s thermal load.

The test facility will operate initially up to 140 keV. At such low energies, the electrons are absorbed very close to the
surface of the dump, leading to a large energy deposition density in this thin layer. In order not to damage the dump, the
beam must be spread over a large surface. For this reason, a small-angled cone has been chosen.

Simulations using geant4 have been performed to estimate the distribution of energy deposition in the dump. The heat
transport both within the electron pulse and between pulses has been modelled using finite element methods to check
the resistance of the dump at high repetition rates. In addition, the possibility of using a moveable dump to measure the
beam profile and emittance is discussed.
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Relevant parameters of the electron gun test stand for the CLIC Drive Beam: Graphite Sapphire Beryllium
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Although graphite has the best performance, it cannot withstand the beam at normal incidence.
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Dump Instrumentation

Three solutions are being considered for beam current measurement at the dump: During the second stage, emittance measurement will be added using a moveable slit.
1. Isolate the whole dump A slit which is currently in use for the Linac4 commissioning will be available. The slit
2. Isolate the graphite cone by using a thin layer of Shapal (a ceramic which is an blades consist of graphite plates angled at 15° to the beam and mounted on a cooled

electrical insulator but has good thermal conductivity) copper block. The simulations suggest that the single-shot temperature rise would be
3. Place a beam current transformer at the entrance of the dump. too great to use this slit at the CLIC DB test stand. However, it may be used with a

reduced pulse length. -
Beam dump with isolated

graphite  cone for beam
current measurement.

Temperature profile of the
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