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Specification and design study of beam phase space with strong X-Y coupled beam in the storage magnet for J-PARC Muon g-2/EDM experiment
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1. Physics goal: Explore the beyond standard model 2. Muon spin precession probes g-2 and EDM...catch the new physics!
e We measure w, =Spin motion — cyclotron motion
e | e - Assuming EDM upper limit ~ 1e-19 e.cm
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g-2: 0.35ppm (exp.*) g-2 EDM i B
4.20 discrepancy from the standard model :
(*) combined two experiments; E989@FNAL, Phys. Rev. Lett. !
126, 141801(2021) & E821@BNL, Phys. Rev. D73 072003, 2006
‘ *1: arXiv:2308.06230v1 [hep-ex] 11 Aug 2023 @ Electric field E=0
a.(Exp) = 116 592 059(22) X 1011(0.19 ppm) (*1), @ Store muon beam in the uniform magnetic field (<0.1ppm) Beppry = n: 9 > 2 B+%77EDM (5=B)
5-0 discrepancy from the SM. @ \Very precise control of the muon storage orbit g
: : I "\ @ Angle between @, and magnetic field B is estimated to be 1mrad ﬁ
Non-zero observation = new physics R . - . .
assuming EDM upper limit from the previous experiment.
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Standard Model expects ~ 2 x103%e-cm

Upper limit (E821) < 1.9x10¥e-cm (90% CL)
E821@BNL, Phys. Rev. D 80, 052008, 2009

: € |f we measure such angle with 0.01mrad precision, we perform very
precise EDM measurement with 100 better sensitivity than previous exp.
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3. Compact storage ring applying medical MRI type superconducting magnet RE U 1@ : 44m
HAX 2.1m (AHTZ2Z0H7?)
technology, requires newly developing 3-D spiral injection scheme! Reference [3] —
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iRiE3: Besides strong X-Y coupling, five-parameter phase space correlation should be considered to control precise vertical beam motion in TZ:: L j::_ : U
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