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Computer Codes for Designing Proton Linear Accelerators

Takao Kato
(National Laboratory for High Energy Physics)

Summary:  Computer codes for designing proton linear accelerators are being discussed
from the viewpoint of not only designing but also construction and operation of the linac. The
codes are divided into three categories according to their purposes: 1) design code, 2) genera-
tion and simulation code, and 3) electric and magnetic fields calculation code. The role of
each category is being discussed on the basis of experience at KEK (the design of the 40-MeV
proton linac and its construction and operation, and the design of the 1-GeV proton linac). We
introduce our recent work relevant to three-dimensional calculation and supercomputer cal-
culation: 1) tuning of MAFIA (three-dimensional electric and magnetic fields calculation
code) for supercomputer, 2) examples of three-dimensional calculation of accelerating struc-
tures by MAFIA, 3) development of a beam transport code including space-charge effects.
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Fig. 1 The scheme of the 1-GeV proton linac.
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Fig. 2 Unit cell for a DTL accelerating structure.
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Fig. 4 Injected beam with a buncher. Fig. 5 Injected bean with an RFQ.
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Table 1 Examples of codes for designing proton linac.
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Table 2 Speed of the computers at KEK.

MIPS MFLOPS

HITAC M680H 32 59 B-system
REFHITAC 150 100
Super HITAC S820 3000 C-system
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Fig. 6 Increase in the vectorized ratio by tuning. ~Fig. 7 Increase in the speed of calculation.
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Fig. 8 Four vanes of an RFQ.
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Fig.11 Geometry of the vanes used for calculation. Fig. 12 Magnetic field distribution for
post mode.
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Fig. 13 Electric field distribution for post mode. Fig. 14 Geometry of DTL with post-
couplers.
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Table 3 Increase in speed of computers.

1978 1990 YEAR
RFErEH 1 59 MFLOPS
Ry bV 10 3000 MFLOPS
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Fig. 15 Particle number dependence of Fig. 16 A 100 mA injected beam with an

CPU time for M680H and S820. RFQ.



ZDa— F#afEo TRig 4 \ORLEHWASHROZMEFHREHEL TH 5,
IRIWVF—T750keVDE—LIEINYF ¥ I L VAN F T ERDED
T, FOBIIIKRE L EMEMRID S, Fig. 16 I F/HAT100 mA DEFDHESH
MIT3 v ¥ AZRTo Fig 4 L5 L EMEHHROMEABSL bbb, (8
FIANE—DEN) OB, NV F v —DEENT A —F —DEFEFHRC
LAELBELENIDY I aV—Ya vy bHATER:,

BbhHIC
ABpADHEEELIRETIEDE LV, £, FIBEAE— FOREIC

LANBTH D 10ERAY — FAEL 25 LI L WEIHRFLERS, 4EIZAX
bNuh o2, E—A2StBERENCEN 2 LIXBENKEV, FIE, X
HROHMEN IV 2 —F —DEKICL ), BERNLAZROEHZHARA
T YTy DB FEREPD LALVEVWIFETH L, TDLI BTV
Pa—%—a—Fix, V=7 v 7 0OREOPT, B2 BEREWR L L ToOREL
to@EETHEITEL I,

AREOKES* 52 TTFEVE L-EREOEHRIBILBELETE T,

ZE R
(1) Y. Yamazaki et. al., LA-11432-C,80(1987), Los Alamos, KEK Preprint 87-159.

(2) R. A. Jameson, 1981 Linear Accelerator Conf., 125 (1981).

(3) Parmila Users and Reference Manual, LANL (1990).

(4) K. Halbach and R. F. Holsinger, Particle Accelerators, 7, 213 (1976).
(5) T. Weiland, Particle Accelerators, 15, 245 (1984).



