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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. For the accelerating structure from 40 MeV, disk-loaded traveling-wave structure is applicable because
the particle beta is more than 0.7. The structure itself is similar to that for electron linacs, however, the cell length should
be harmonic to the increase of the particle velocity. In this paper, the beam dynamics design of this muon linac using the

disk-loaded structure (DLS) is described.
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Figure 1: Configuration of the muon linac.
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Table 1: Main Parameters of the DLS Section

Input energy 40 MeV
Output energy 212 MeV
Beam intensity 1 x 10° /s
Beam pulse width 10 ns

Number of bunches 3 /pulse
Repetition rate 25 Hz
Normalized transverse emittance  1.57 mm mrad
Momentum spread 0.1%
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Table 2: Assumed Design Parameters of the Accelerating
Structure

Structure Disk loaded traveling wave
Frequency 1296 MHz
Accelerating mode 2m/3
Accelerating tube length ~2m
Accelerating gradient 20MV/m
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Figure 2: Calculated cell parameters of the DLS section.
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Figure 3: Structure parameters of the DLSI1.
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Figure 4: Injection matching of the DLS section using
TRACE3D.
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Figure 5: Matching section between the DAW and the DLS
sections.
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Figure 6: Simulated particle distribution at the DLS exit.
Lower right figure shows the momentum histogram.
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Figure 7: Emittance evolution through the DLS section.
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Table 3: Result of the DLS Simulation

Transmission 100%

Decay loss 1%

Ex,n,rms 0.337 mm mrad
Ey,n,rms 0.217 mm mrad

Momentum spread  0.04%

Y — ADBEKIFER 27 L TWB A, BIRDINH
ETIE, HOEILVEEKRERTA=Fr—D7/=d, Vv
VES V=R UARBKRNZ ENEETHD, DT
O, IEE 1 Rdp7- 0 OEREIH SOMW &, XXt
Kl 7 >T\W3, Figure 8 i&, DLS 27> 3 v %@
Lz =Lz oRa—7TH0, Hfllt ms ¥ — A0E
D6EERLTVWS, TRTOMFIFZDT Yy Ra—F
WIZINE > THH, FIROT7/83—F ¥ — (a =20 mm)
TRTDERBEDD e bord, LiER->T, 7

20
18

16
14
12
10

envelope (6rms, mm)
®

W

oN s o

s s n n |
2 4 6 8 10

Figure 8: Beam envelope of the DLS section.
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