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ABSTRACT

Design study on a RFQ for the Basic Technology Accelerator (BTA) in JAERI
has been carried out. An operating frequency is 201.25MHz and the RFQ resonator
is a four vane type. Proton beam from the ion source with an energy of 0.1 MeV
is accepted and accelerated up to 2 MeV. Average output beam current is 10mA
and duty factor is 10%. In this report, the design procedure and design

parameters are presented.
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Table 1 RFQ parameters

Frequency 201.25 MHz Transmission 95%

Energy 01~2 MeV

Current 110 mA Emittance (Normalized)

Duty Factor 10 % x  Input 0.05  scmemrad

Output (98%) 0.159 scm-mrad

Vane Voltage 0.113 MV(1.8E) (90%) 0.089 mcm'mrad

Cavity Diameter 35.1 cm (mms) 0.017 scme'mrad

Vane Length 333.7 cm y  Input 0.05  scm'mrad
Radial Matching 0~44 cm Output (98%) 0.173 mcmmrad
Shaper 44 ~1278 cm (90%) 0.093 scm-mrad
Gentle Buncher 127.8 ~ 2255 cm (ms) 0.017 scm'mrad
Accelerator 225.5 ~ 333.7 cm z Input 0. nMeV-rad

Synchronous Phase  -90° ~ -35° Output (98%) 0.0394 nMeV-rad

Ntfn}ber of Cell Dioweter 180 - (90%) 0.0166 mMeV-rad

Minimum Bore Redms 0.75 cm (rms) - 0.0019 nMeV-rad

Max. Modulation Factor 2.098

Focusing Force 7.114 Output Energy Resolution 3.8 %

Quality Factor ~13000

Wall Loss Power 462 kW(60% Q)

Beam Power ' 209 kW

—125—



22— 8r 20 -JOr r
20k -40
2.0 1
or -s0
18}
-60
1.6 4r Elo-g F%
] m é 3_ _E
« .9.70 m‘»oﬂ
1.4t
_ao_
2- -
1.2t “90
10~ o- o~ -jo0- o0 *- ! * . !

0 100 200 300

LENGTH (cm)

Fig. 1 RFQ design parameters
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Fig. 2 Results from the design: Fig. 8 Results from SUPERFISH
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