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Abstract

A 200-MeV proton linear accelerator for the Japanese Hadron Project (JHF) has been designed. It
consists of a 3-MeV radio-frequency quadrupole linac (RFQ), a 50-MeV drift tube linac (DTL) and a 200-
MeV separated-type drift tube linac (SDTL). A frequency of 324 MHz has been chosen for all of the rf
structures. A peak current of 30 mA (H  ions) of 400 psec pulse duration will be accelerated at a repetition
rate of 25 Hz. A future upgrade plan up to 400 MeV is also presented, in which annular-coupled structures
(ACS) of 972 MHz are used in an energy range of above 150 or 200 MeV. One of the design features is its
high performance for a beam-loss problem during acceleration. It can be achieved by separating the transi-
tion point in the transverse motion from that of the longitudinal motion. The transverse transition at a rather
low-energy range decreases the effects of space-charge, while the longitudinal transition at a rather high-
energy range decreases the effects of nonlinear problems related to acceleration in the ACS. Coupled enve-
lope equations and equipartitioning theory are used for the focusing design. The adoption of the SDTL
structure improves both the effective shunt impedance and difficulties in fabricating drift tubes with focus-
ing magnets. An accurate beam-simulation code on a parallel supercomputer was used for confirming any

beam-loss problem during acceleration.
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# 1 Required main parameters of the linac.
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5% 2 Parameters of the JHF 200-MeV proton linac.

Injection energy 3.0 MeV

Output energy - 2025 MeV
Frequency : 324 MHz
Particles H
Peak current 30 mA
Beam width 400 Usec
Repetition rate 25 Hz
Average current 200 HA
Total length (structure only) 929 m
Total length 1223 m
Total rf driving power , 213 MW
Total rf power (30 mA) 273 MW
Number of klystrons(*) 19

(Mincludes for RFQ and debuncher

RFQ
Frequency 324 MH:z
Injection energy 50 keV
Output energy 3 MeV

DTL
Frequency 324 MHz
Injection energy 3 MeV
Output energy 50.06 MeV
Number of tank 3
number of cells 150
Total length 28.51 m
Rf driving power (*) 392 MW
Beam power (30mA) 1.41 MW
Total power (30mA) 5.33 MW
Number of klystron 3
Focusing method Equipartitioned focusing
Stabilization Post-stabilized
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SDTL : .
Frequency -~ 324 MHz
Injection energy 50.058 .~ MeV
Output energy 202.488 . MeV
Number of tank 31
number of cells 155 ‘
Structure length 659 m
Total length 924 m
Rf driving power 174 MW
Beam power (30mA) 46 MW
Total power (30mA) 220 MW
Number of klystron 14
Accelerating field 3.86 MV/m
Energy gain 2.86-1.92 MeV/m
Drift space 0.67-1.03 m
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3% 3 324-MHz Klystron Specifications

Maximum rating Operated TH-2134
(Objective) (Saturation) (Test Linac)
Structure 5 cavities,horizontal position
RF window and connection coaxial, WR-2300 pill box, WR-1800
Frequency , MHz 324 432
Peak output power - MW 3.0 2.5 2
Average output power kW 98 81 65
Pulse width ms 650 650
Repetition rate PPSs 50 50
Duty % 3.25 3.25
Beam voltage kv 110 v 102 95
Beam current A 50 ‘ 45 40
Mod. Anode voltage kV 93 86 80
Efficiency %o 55 55
Gain dB 46 46



