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High power hadron accelerators

Production of intense flux of secondary particles
relevant for several domains of fundamental or applied science

Target Nucleus

N Muons, neutrinos...

P for Particle physics
N d K
e >,

% N Neutrons for condensed matter physics, material
physics, irradiation, transmutation of long-lived nuclear
wastes...

Ex: SNS (USA), J-PARC (Japan),
SPIRAL-2 (France), CSNS (China),
N Radioactive ions for Nuclear physics LINAC4/SPL (CERN), FAIR (Germany),
ESS (Sweden), ProjectX (USA),
EURISOL...
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Example: the SNS (Oak Ridge, USA)
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History of Beam Power on Target

Power on Target

7000 1 MW beam power on target
achieved in routine operation
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Main associated challenges

These high power machines require an excellent beam transmission to be
allowed to operate: beam loss level must be < 10 per meter typically

N Physics of intense hadron beams

U Management of space charge effects

U Understanding of beam halo generation during transport
N R&D on new technologies

U Accelerating cavities (RFQ, superconducting cavities)

u Diagnosiics for internse nadron oearms

U New generation targets (MegaWatt)

U  High power Radio-Frequency elements
N Increased demand for flexibility and reliability
U  Higher & higher beam availability is required

U High diversity of primary beam in a single machine (nuclear physics application)

U  Beam interruptions forbidden (ADS application)
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