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Abstract

J-PARC muon g — 2/EDM experiment aims to measure the muon anomalous magnetic moment (g — 2) at 0.1 ppm
precision and electric dipole moment (uEDM) at 10~2! e - cm sensitivity. We take the different method from previous
experiment (BNL E821) to use low emittance muon beam (1.5 7 mm mrad). The low emittance beam is the accelerated
muon beam from thermal muon 25 meV to high momentum muon beam (300 MeV/c). In this experiment, we can take
the other analysis method using spin flipped muon beam. This method suggests to reduce the systematic error caused from
detector time responsibility. For the development of the spin rotator(SR), this research study the spin flip and emittance
growth in uniform ideal field like Wien-filter type SR. As a result, spin flipped muon beam could be got and that emittance
growth would be reduced to 22% in z-z’ plane. From this results, we are designing the Wien-filter model by OPERA and
plan to construct the actual setup on next JPY.
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Figure 1: The scheme of muon linac. SR will be between
RFQ and IH-DTL.
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Figure 2: Signals from muon g-2. (left) The number of
decay positrons called as wiggle plot. (right) Asymmetry
between spin parallel and spin anti-parallel data.
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Figure 3: (left) The conceptual figure of Wien-filter. (right)
The relation of electric and magnetic field and effective
length.
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Figure 4: Beam line between RFQ output and SR input.

% 500 mm & KE L. ¥H—
FELUT,

W% Table 1 D X D IZ

Table 1: The Condition of Electric and Magnetic Uniform
Field When L = 500 mm
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Table 2: The Twiss Parameter of RFQ Output and SR Out-
put
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RFQ output | —1.51 0.605
SR input 2.77x 1078  2.80 x 107?
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Figure 5: The phase space of SR input(Top)/output(bot-
tom) beam in z-z" plane(left) and in y-y’ plane(right)
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Figure 6: The phase space of SR output beam in z-z’ plane
(left) and in y-y’ plane(right) in the case of no momentum
dispersion.
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Table 3: The Emittance of SR Input/Output Beam in Uni-
form Field
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Figure 7: The spin polarization along beam direction (Z
axis) after spin rotator (uniform field).
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Figure 8: The design of the Wien-filter from +z axis view.
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Figure 9: (Top)E, and (Bottom)B,, field excited by created
model. Green line shows the ideal uniform field and black
line shows the normalized field.
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Figure 10: The spin polarization along beam direction (Z
axis) after spin rotator (uniform field).
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