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Abstract

The muon anomalous magnetic moment (g-2) and the muon electric dipole moment (EDM) are one of the promis-
ing probes for exploring new physics beyond the Standard Model of particle physics. The muon g—2/EDM precision
measurement experiment at J-PARC (E34 experiment) is under preparation, and development of the muon linac for the
experiment is in progress. A disk-and-washer (DAW) cavity is adopted for middle-/3 section of the muon linac. DAW
is an acceleration structure that has high shunt impedance and is suitable for highly efficient acceleration. Further, as
compared with other coupled-cavity linacs, the structure is simple, and it is considered that the fabrication error tolerated
is large due to the large coupling constant, so that it is expected to be advantageous in cost. In this paper, the current

status of the development of the DAW cavity is described.
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Figure 1: Schematic of the muon linac.
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Figure 2: Schematic of the Disk-and-Washer structure.
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Figure 3: Cavity shape design by using CST Microwave
Studio.
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Figure 4: Schematic of the Disk-and-Washer section.

Table 1: Basic Parameters of DAW section

Length [m] 16.3
Input energy [MeV] 4.26
Output energy [MeV] 40.2
Operation frequency [MHz] 1296
Number of tanks 15
Number of cells per tank 10
Number of quadrupoles 28
Inter-tank spacing 4.56X\
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Figure 5: Emittance growth along the DAW section. The
growth is less than a few percent.
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Figure 6: 3D models of the DAW cold model. Two types of
end plates have been made to measure (a) the acceleration
mode and (b) the coupling mode.
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Table 2: Results of the low power measurement

Simulation =~ Measuerd
Resonant frequency [GHz] 1.3178 1.3229
Qo 9254 8766
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Figure 7: Comparison of normalized E(z) between bead-
pull measurement (red) and CST calculation (black).
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Figure 8: Calculation result of power consumption in
each cell using the equivalent circuit model (left:ACS,
right:DAW). The green-colored area is the accelerating
cavity (5 cells + 5 cells) and the orange-colored area is the
bridge coupler (3 cells).

Figure 9: 3D model of the co-axial bridge coupler for DAW
cavity.

(a) Tank 1 + Bridge coupler
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Figure 10: Schematic setup for high power measurements.
There are two options for the setup currently under con-
sideration, (a) bridge coupler with tank1 (b)bridge coupler
with tank1 and tank?2.
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