
Overview of LLRF System for iBNCT Accelerator
Z. Fang*, K. Futatsukawa, Y. Fukui, T. Obina, Y. Honda, F. Qiu, T. Sugimura, S. Michizono, S. Anami, F. Naito, H. Kobayashi, T. Kurihara, M. Sato, T. Miyajima, KEK

T. Ohba, N. Nagura, Nippon Advanced Technology CO., LTD. *: fang@post.kek.jp

Abstract: At the Ibaraki Neutron Medical Research Center, accelerator-based neutron source for iBNCT (Ibaraki - Boron Neutron Capture Therapy) is being developed
using an 8-MeV proton linac and a beryllium-based neutron production target. The proton linac consists of an RFQ and a DTL, which is almost the same as the front part
of J-PARC. However, here only one high-power klystron is used as the RF source to drive the two cavities with quite different Q-values and responses. From June 2016, a
cPCI based digital feedback system was applied to the iBNCT accelerator. It serves not only as a controller for the feedback of acceleration fields, but also as a smart
operator for the auto-tuning of the two cavities in the meantime, especially during the RF start up to the full power.

Pstart : 219000
Pset : 223860
Pautoset : ******

Pmon :******

Detuning_set :   0.0 
degree

Detuning_Start : 1.0 degree
Detuning_Stop : 0.5 degree
Sensitivity_posi : 440 pulse/deg.
Gain_posi :           0.75
Twait_posi : 10 s

Detuning_mon : **.* degree

① Pautoset = Pmon + Gain_posi*(Detuning_set- Detuning_mon)/Sensitivity_posi
② Pautoset = Pmon + Gain_posi*(Detuning_set- Detuning_toRFQ_fre)/Sensitivity_posi
③ Pautoset = Pmon + Gain_posi*(Detuning_set- Detuning_toRFQ_pha)/Sensitivity_posi
where,  Detuning_toRFQ_fre =atan (2QL(f2- f1)/324000)

Detuning_toRFQ_pha =2- 1
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iBNCT RFQ DTL
RFQ +
DTL

RF Wall Loss (kW) 340 320 660

Beam Power (kW) 150 250 400

Total Power (kW) 490 570 1060
@50mA

Peak current Max. 50 mA

Pulse width Max. 1 ms

pps Max. 200 Hz

Duty Max. 20%

Beam Power 80 kW
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input rf frequency tuning 324 MHz

Tuner control ②（f2＝f1 ）

Quick 
Recovery ON

RF start-up time：～6 min.
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Stability Amplitude Phase

RFQ 0.4% 0.2

DTL 0.3% 0.2


