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Abstract

The iBNCT project aims to realize an accelerator-based boron neutron capture therapy (BNCT) using an 8§ MeV proton
linac consisting of a radio-frequency quadrupole linac (RFQ) and a drift tube linac (DTL). Each cavity is provided with
radio-frequency (RF) by a 324 MHz klystron with a maximum output power of 1.2 MW. Meanwhile, 324 MHz RF noise
was observed in the output of a loss monitor in the accelerator room and a photomultiplier in the ion source to observe
plasma, which indicates a possibility of the leakage of the RF. In the case of a medical accelerator, in addition to the usual
regulations for RF facilities, there are also regulations for medical devices, so it is very important to investigate possible
leakage source points. Therefore, an investigation with a loop antenna and countermeasure against leakage were
conducted both in the accelerator room and the klystron room. By identifying leakage points and implementing
countermeasures, the 324 MHz RF leakage was significantly reduced in the RF system of the iBNCT accelerator facility.
This contribution presents countermeasures against leakages of the 324 MHz RF previously observed in the iBNCT

accelerator.
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Figure 1: A schematic diagram of the 324 MHz RF system for the iBNCT accelerator. A 324 MHz klystron provides RF

both for RFQ and DTL.
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Figure 2: A snapshot of an oscilloscope during an RF
operation. It shows an output of a loss monitor inside the
accelerator room (yellow) triggered by an RF timing
(blue). A large noise synchronized with the RF timing was
observed in the loss monitor output.
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Figure 3: A photograph of the RF measurement by a Bi-
Log antenna in the 1F control room.

33 =TT Ik AR E T O A

AT T T HIBINE S TIIRW=o, IFiRE
FTOFFEIZIIRME THD, EDE, INIDOV—TT
THEBAEL, EivE AW CIHAZIT o7, Figure 4 |2
RN T T FDEEERT, ZO/NDT
TFERWT, 7794 A EBIRE L QM a3 50053
BWETT T O ha A+ nzra—7 (DRS4 #E1fh
RN—R[6]. A1 4 T ) &AW TCRIE AR L7
NOIRIRE OB ZIT 72, 7T A A BIHEND
DTL H o [Fl #3857 45 o B fge s r 5 CHIE L7 R Yy
72 A Fig. 5 1T, B AR 1 T vanid s
ns THY ., WIROFEEDFEMITIBLZ 3.1 ns THHFED
SIMEE XD 324 MHz OIFREZBIRIL TWbEE X

-345-



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 TUP22

BB, H. 2O —7 T FICELCIRIRIRE T A
B ETHHENHITH-T2720 I O H 72 IR IR
BT HORTT T HRBOENFIZILRRE
DHESHEDERIE LT T > TRV,

Figure 4: A photograph of a loop antenna used to search
for RF leakage source points in the iBNCT facility.
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Figure 5: A snapshot of an oscilloscope of a typical output
of the loop antenna shown in Fig. 4. Observed oscillation
period is approximately 3.1 ns which corresponds to the
acceleration frequency of 324 MHz.
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Figure 6: A snapshot of an oscilloscope after counter
measure against RF leakage in the accelerator room. Inputs
are same as those in Fig. 2. A large noise observed in the
output of loss monitor was almost disappeared.
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Figure 7: A photograph of a leakage point of the RF at the
connection of the rectangle waveguide at the ouput of the
klystron. The leakage point is indicated by a red arrow.
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Figure 8: An RF leakage point at the RF inlet of the
klystron. A schematic drawing and a photograph are shown
in top and bottom, respectively. A leakage was found at a
short cable to the klystron cavity as indicated by a red
arrow in the bottom.
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