Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 THOLO3

AVF-930 41 /0 bO VASRIKRE— LNV Fv—DORF (111)

DEVELOPMENT OF MULTI-HARMONIC BEAM BUNCHER FOR AVF-930
CYCLOTRON (III)

JEfRRES D, IWHEEE A,

ZIMW RN, R », hREFRY,

i s B, EiGE—D, FILDRD, BHEY
Satoru Hojo ##), Takashi Wakui#), Akinori Sugiura®), Ken Katagiri#), Masao Nakao ),
Takanori Okada®, Yuichi Takahashi®, Isamu Aoyama®, Akira Noda®
A) National Institute of Radiological Sciences

B) Accelerator Engineering Corporation

Abstract

A NIRS-930 cyclotron (Thomson-CSF, Kb=110 MeV and Kf=90 MeV) has been used for radionuclide
production since the first beam in 1973 at the National Institute of Radiological Sciences (NIRS). In recent years,
the radionuclide production for Targeted Radionuclide Therapy (TRT) by using NIRS-930 has been one of the
most important activities in NIRS. Since demand of radionuclide users on beam intensity is growing, the beam
buncher is being improved to the multi-harmonic type from first harmonic type as one of means to increase beam
intensity at NIRS-930. Until now, buncher electrode was improved to single gap electrode, and influence of space

charge effect by the buncher location was investigated.

In this study, improvement of the RF system for beam buncher and beam test by using multi-harmonic beam buncher

has been conducted to increase the beam intensity.
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Table 1: The Beam Current and Extraction Efficiency
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Current efficiency
920 mm [epA]
[epA] i
Off 9.6 8.6 90%
1St
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harmonic
lst 2nd
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harmonic
st Hnd rd
1723 245 2.6 92%
harmonic

Table 2. The Through Pass Efficiency from Injection
Beam at Inflector
(Injection Beam at Inflector = 46.1 epA )

Buncher Radius = 920 mm Extracted
Off 21% 19%
1%t harmonic 47% 43%
1%,2" harmonic 51% 47%
15,2 37 harmonic 53% 49%
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Figure 1: The wave forms of buncher voltage pickup.
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Figure 2: The beam phase of 34 MeV He?".
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Figure 3: The beam current pattern with the acceleration
frequency scanned of 34 MeV He?",
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