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Abstract

The muon anomalous magnetic moment (g,— 2) and the muon electric dipole moment (EDM) are one of the most
promising probes to search for new physics beyond the particle standard model. The muon g-2/EDM precision mea-
surement experiment is now under preparation at J-PARC, and the muon linear accelerator for the experiment is under
development. A Disk-and-Washer (DAW) cavity is used for the medium-speed part of the accelerator, and muons are
accelerated from v/c= =0.3 to 0.7 at an operating frequency of 1.296 GHz. The first tank of the actual DAW cavity is
scheduled to be fabricated this year, and the detailed design for the fabrication has been carried out. In this paper, the
details of the design of the first tank of the actual DAW cavity and the progress of the project will be reported.
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Figure 1: Configuration of the muon linac.
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Figure 2: Top: Overall view of the DAW CCL. Bottom:
Enlarged view of the first tank, the bridge coupler con-
nected to it, and the quadrupole magnet installed inside it.
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Figure 3: Schematic diagram of the fabrication procedure.
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Figure 4: Parameters considered in optimizing the cavity
shape. R chamfer (radius 3 mm) at the disk corner where
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Figure 5: Left: A 3D simulation model used for end-cell
shape optimization. The optimum value for REnd is 61.5
mm. Right: Dependence of acceleration mode frequency
on REnd. The black dotted line represents the acceleration
frequency.
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Figure 6: Sensitivity of frequency to Td, Rd, and Rc. Top:
Accelerating mode frequency. Bottom: Coupling mode
frequency.

Table 2: Sensitivity of Frequency to Td, Rd, and Rc

Parameters df/dTd df/dRd df/dRc
fa [kHz/pm]  -27.01 0 0
fc [kHz/pm] -28.63 23.87 -18.63
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Figure 7: The model used in the simulation for the study
of washer installation error. Due to the symmetry of the
model, only washers 1 to 5 were considered.

E C ® err.=-0.20 mm err.=0.05 mm
% 8— ® err=-0.15mm err.=0.10 mm
< C o FEE IS o
C ® 4200 um ® err=-0.10 mm err.=0.15 mm
6— — ® orr=005mm @ err=0.20 mm
4= ° —
C e 3
o _
E o e o o o 3
C L] L] L] [ ] 1
o— [ M . [ J—
E | ] L] e v T
C ' [ ] ! ! ' 3
o 4 _
o =
-6— =
oo Washer 1 7
1oL B N T L ) NN
0 2 4 6 8 10 12
Gap number

AEFE (%]

AEFE (%)

Washer #1
® 10 [ L e e
I L ®  CST simulation
o L
< 8l—
[ ° ®  Equivalent circuit model
I i
6 — —
44— —
o — -
ol— o o o . ° ]
L e -
C e o o 8 o o o o o ¢ |
= (] -
) L [ | PN TR R
0 2 4 6 8 10 12
Gap number
Washer #5
® = T T T[T T
. - ®  CST simulation
E I ) : HE-
< 4= i o
| ° ®  Equivalent circuit model
ol — 1
0 — —
_of— ]
- ° ° -
B ° ° H ° o
—-4— ° . o —
P R R S T B
0 2 4 6 8 10 12
Gap number

Figure 9: Comparison of CST simulation results (Black)
with calculations using the equivalent circuit model (Red).
Black dotted lines represents the position of displaced
washer. Top: 200 pm displacement is applied to washer
1. Bottom: 200 pm displacement is applied to washer 5.
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Figure 8: The variation of on-axis electric field in each gap when a washer is displaced in the beam-axis direction. Black
dotted lines represents the position of displaced washer. The number of gaps affected increases as the position of the
displaced washer moves towards the center of the tank. For example, a displacement of washer 5 of £200 pm will result

in a field error of about 4% for almost all gaps.
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