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Beam Dynamics Design
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Abstract: MYRRHA is designed as an accelerator driven system (ADS) for transmutation of long-lived radioactive waste.  The challenge of the 
linac development is the very high reliability of the accelerator to limit the thermal stress inside the reactor. With the concept of parallel 
redundancy the injector will supply a cw proton beam with 4 mA and 17 MeV to the main linac. The new MYRRHA injector layout consists of a 
very robust beam dynamics design with low emittance growth rates. Sufficient drift space provides plenty room for diagnostic elements and 
increases the mountability. Behind a 4-Rod-RFQ and a pair of two-gap QWR rebunchers at 1.5 MeV the protons are matched into the CH 
cavity section. A focussing triplet between the rebunchers ensures an ideal transversal matching into the doublet lattice. Each of the 7 room 
temperature (RT) CH structures has a constant phase profile and does not exceed thermal losses of 29 kW/m. The transition to the 5 
superconducting (SC) CH cavities with constant beta profile is at 5.9 MeV. For a safe operation of the niobium resonators the electric and 
magnetic peak fields are defined below 25 MV/m and 57 mT respectively.
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 LEBT by SCK-CEN (see poster ID)
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ε
n,x,rms,in  

0,220 mm mrad 0,206 mm mrad

ε
n,x,rms,out  

0,279 mm mrad 0,247 mm mrad

ε
n,y,rms,in  

0,216 mm mrad 0,210 mm mrad

ε
n,y,rms,out  

0,272 mm mrad 0,247 mm mrad

ε
n,z,rms,in  

1,007 ns keV 0,639 ns keV

ε
n,z,rms,out  

1,390 ns keV 0,707 ns keV
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