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DESIGN OF THE MEBT FOR THE 
JAEA-ADS PROJECT

B. Yee-Rendon*, Y. Kondo, F. Maekawa, S. Meigo and J. Tamura,
JAEA J-PARC Center, Tokai, Ibaraki 319-1195, Japan

Abstract
The Medium Energy Beam Transport (MEBT) will transport a cw proton beam with a current
of 20mA and energy of 2.5 MeV from the exit of the normal conducting Radiofrequency
Quadrupole (RFQ) to the superconducting Half-Wave resonator (HWR) section. The MEBT
must provide a good matching between the RFQ and HWR, effective control of the emittance
growth and the halo formation, enough space for all the beam diagnostics devices, among
others. This work reports the first lattice design and the beam dynamics studies for the MEBT
of the JAEA-ADS.
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Introduction
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The Japan Atomic Energy Agency (JAEA) is designing a 30 MW cw proton 
linac for the accelerator-driven subcritical system (ADS) project.

Figure 1: Schematic design of the JAEA-ADS linac.



MEBT lattice design
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The MEBT design was created following the next constraints:
• Beam power lost < 1 W/m

• 𝜀𝜀𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛,𝑛𝑛𝑛𝑛𝑟𝑟 growth < 20% .

• Transverse rms size < 10mm and Max. transverse beam size < MEBT aperture.

• Mismatch factor < 0.1.

• MEBT length < 3 m.

Figure 2: MEBT lattice design for the J-PARC linac (a)  and the JAEA-ADS (b).



Multiparticle tracking studies
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Figure 3: Phase space distribution at the entrance (a) and 
at the end (b) of the MEBT.

Figure 4 :Maximum and rms beam size on the transverse plane in 
the MEBT. The aperture is the physical radius of the elements that 
composed the MEBT.

Figure 5 :Normalized rms emittance along the MEBT.



Halos
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Figure 6 :Percentage of the halo with respect to the total beam (left) and percentage of the halo size to the total beam size (right).

Conclusions
• JAEA-ADS MEBT is a compact transport line that fulfills the beam optics

goals of beam matching, power lost, emittance, and beam halo.
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