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Abstract

A muon linac development for a new muon g-2 experiment is now going on at J-PARC. Muons from the muon
beam line (H line) at the J-PARC muon science facility are once stopped in a silica-aerogel target, and room
temperature muoniums are evaporated from the aerogel. They are dissociated with lasers, then accelerated up
to 212 MeV using a linear accelerator. In the current reference design, a 324-MHz radio frequency quadrupole
(RFQ) and an interdigital H-mode drift tube linac (IH-DTL) are used for the low beta acceleration. We propose
a 1300 MHz (L band) RFQ and coupled cavity drift tube linac (CCDTL) instead of the 324 MHz RFQ and
TH-DTL as an alternative to simplify the configuration of the muon linac. In this paper, the conceptual design
of this low energy section of the muon linac is described.
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Figure 1: Configuration of the muon linac.
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Table 1: Requirements for the L-band RFQ

Beam species put
Resonant frequency 1296 MHz
Injection energy 30 keV
Extraction energy 4.5 MeV
Peak beam intensity 1 x 10°

Trans. norm. rms emittance

Repetition rate
RF pulse length
RF duty factor
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Figure 2: Cell Parameters of the L-band RFQ.

Table 2: Design Parameters of the L-band RFQ Ob-

tained with RFQGEN

Initial energy 30 keV
Final energy 0.7 MeV
Vane length 0.94 m
Number of cells 217
Inter-vane voltage 63 kV
Maximum surface field 34 MV/m
(1.06 Kilpatrick)
Average bore radius (rg) 2.50 mm

pt/To ratio

0.75 (p; =1.9 mm)

Amin 1.58 mm
Mmaz 2.00
(bs,ma:v -30 deg
Power dissipation 0.2 MW
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Figure 3: Phase space evolution of the L-band RFQ
obtained with RFQGEN.

Figure 4: Phase space distribution at the RFQ exit.
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Figure 5: CCDTL cavities designed with SUPER-
FISH. Left: g = 0.11. Right: g = 0.18.
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Table 3: Design Parameters of the L-band CCDTL
Obtained with PARMILA

Initial energy 0.7 MeV

Final energy 4.5 MeV

Eo 5.5 MV /m
¢s,maz -30 deg
Number of cells 30 (15 cavities)
Length 2.4 m
Transmission 100%

Trans. emittance growth  10%

Power dissipation 0.4 MW
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Figure 6: Beam envelopes of the CCDTL obtained
with TRACE3D designed using PARMILA.
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Figure 7: Phase distributions at the CCDTL exit with
PARMILA.
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