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Beam Diagnostic - Beam Position Monitor (BPM)

Origins of the project : MYRRHA 600 MeV, a sub-critical nuclear reactor driven by an ADS [1]

Greate reliability of the whole accelerator LINAC-type , less breakdown as possible in order to:

 Avoid thermal stress in the reactor, additional time to restart the reactor which needs 3 days.

 Reduce the Long-life isotopes in nuclear waste, study nuclear transmutation and produce medical isotopes.

 Achieve the MYRRHA goal for the limit of acceptable stops of 40 trips/year

Need to build a 100 MeV-proton MYRRHA demonstrator to evaluate its reliability: The MINERVA project [2]

Beam characteristics of the 100 MeV demonstrator:

Output LINAC - Input HEBT 

Beam caracteristics
Beam Time Structure requirements for 

MINERVA in nominal operating mode

6 RMS beam envelopes along the 

PTF line from the LINAC exit
Horizontal beam density from the exit of the 

kicker up to the septum

Beam dynamic for the 100 MeV HEBT

 Kicker – Septum [6] [7] [8]

• Fast switching magnet (kicker) with a separator 

magnet (septum). Magnetic design 

specifications.

• Beam extraction to the PTF line for ISOL [3].

 Beam dynamic simulations with TRACEWIN [5]

• Beam dynamic with the kicker-septum module. 2 

quadrupoles between the kicker and the septum, 

keeping a focusing effect.

• Keep beam requirements in the line. Preventing 

errors on the beam and magnetic elements. 

Looking for a strong dynamic from unstabilities.

 RMS normalized transverse emittance up to 0,245 .mm.mrad

 E = 100 MeV  I beam = 4  mA  176 MHz repetition rate  Pulse repetition at 250 Hz

 BPM Button type principle [9]

• E-field emitted from the proton bunch, inducing charges.

• 4 electrodes, 2 for each transverse axis. 

• Transverse displacement => difference signal between 

the opposite plates.

• Signal digitalized in a bandwidth defined by the acquisition 

chain.

 BPM studies for MINERVA

• Calculations with CST Studio [10], Wakefield Solver. 

• Proton beam simulation through a BPM geometry selected 

for MYRRHA.

• Study of E-field propagation and dependencies with beam 

characteristic and BPM geometry.

• Aim: Parametric study on Vout depending with beam 

characteristics and BPM geometry.

• The frequency components depends on the beam bunch’s 

length beyond 500 MHz.

• Along HEBT, sz bunch length from 1.85 mm up to 20 mm 

at the PTF. Using same BPM and calibration along the 

line, this results leads to focus the BPM measurements on 

frequencies below 500 MHz.
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Perspectives:

 Due to future building modifications, HEBT beam optic has to be updated .

 Calculations on the simulated MYRRHA BPM has been achieved. Measurement on real beam (IPHI, 

SP2) to compare with the simulation results. 

Output voltage from an electrode of the MYRRHA’s 

BPM, for a centred 100-MeV/4mA proton beam.


