Beam dynamics studies for the definition of the
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/ Medium Energy Beam Transport (MEBT-3) section of MYRRHA \ f Lattice design of the MEBT-3 section defined by beam dynamics simulations \
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The MEBT-3 section between the two injectors and the main LINAC (dashed green line). It is divided into seven parts Two alternative designs of the MEBT-3 lattice are shown. Design #1 (top) uses 22.5° for the pole
separated by two 45°-deviation magnets and a switching dipole connecting the two injectors to the LINAC section. k face angles in section @, whereas Design #2 (bottom) has straight pole faces. /
f Requirements for defining the MEBT-3 design and envelopes along the beam line \
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The top panel shows +30 envelopes in the two transverse directions (purple - horizontal plane, green Longitudinal £30 envelopes along the MEBT-3 section. The phase and the energy spread are
- vertical). The bottom is showing the dispersion being compensated after the switching dipole and shown in the top and the bottom panels respectfully.
satisfying the double achromaticity condition. /

/ Beam matching at the end of the MEBT-3 and emittance growth along the beam line \ / Comparison of the results obtained for the two designs \
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The three panels show proton distributions at the exit of the MEBT-3 line in the horizontal (left), vertical (center), and longitudinal (right) The differences in the simulation results using Design #1 and Design #2 are listed. The main difference is the
directions. The mismatch compared to the desired distributions at the entrance of the main LINAC is smaller than 0.12% in all directions. The red larger maximal vertical envelope in the case of Design #2 due to the lack of a vertical focusing effect in the case
ellipses correspond to an emittance of 9 rms. of straight pole faces. As expected emittance growth is smaller at lower beam currents. Since all the results
presented here were obtained for tuning optimizations at 4 mA beam current, there are large mismatches at
14 ~En +4) ~Eu +4 ~Ex lower current values.
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The three panels show the change of emittance in the three planes along the MEBT-3 for three different beam currents (4 mA, 3 mA, and 2 mA). “Construction of the MYRRHA Injector,” IPAC , 2017.

Q?d and blue lines correspond to transverse emittances — horizontal and vertical, respectfully. Green lines correspond to longitudinal emittance. / \ /
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