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Muon g-2/EDM Experiment @J-PARC
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Simulated “Wiggle Plot” for This Experiment
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J-PARC g-2/EDM experiment
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Muon acceleration beam test @ J-PARC (Oct. 24th - 30th, 2017)
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Evaluation of resolution
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Evaluation of the resolution
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Table of Freq.

RGN
BNL E821

TABLE VIIL
storage ring for n = 0.137.

Important frequencies and periods in the (g — 2)

Physical frequency

Variable Expression Frequency Period Freq.
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J-PARC

Anomalous precession  f,
Cyclotron f.
Horizontal betatron I
Vertical betatron [y
Horizontal CBO feBo
Vertical waist fvw

se—a,B 023 MHz 4.37 us

2;Ro 6.71 MHz 149 ns

V1 —nf, 623 MHz 160 ns

Jnf. 248 MHz 402 ns
fe—f, 048 MHz 2.10 us
fe —2f, 174 MHz 0.57 us

n=1.5E-4

Period

0.47 MHz 2.11 ps
135 MHz 7.39 ns
135 MHz 7.39 ns
1.66 MHz 603 ns
10.2 kHz 98.5 pus
132 MHz 7.57 ns
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QED contribution 11 658 471.808 (0.015) x10~1% Kinoshita & Nio, Aoyama et al

EW contribution 15.4 (0.2) x10~10 Czarnecki et al
Hadronic contribution
LO hadronic 694.9 (4.3) x10~1° HLMNT11
NLO hadronic —9.8 (0.1) x10™1° HLMNT11
light-by-light 10.5 (2.6) x10~1° Prades, de Rafael & Vainshtein
Theory TOTAL 11 659 182.8 (4.9) x10~10
Experiment 11 659 208.9 (6.3) x10~1° world avg
Exp — Theory 26.1 (8.0) x10~1° 3.3 o discrepancy

(Numbers taken from HLMNT11, arXiv:1105.3149)
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Beam dynamics
——

In case of actual beam,

 (Center
— Horizontal Coherent Betatron Oscillation ~ 10kHz (98.5 psec.)

e /
— Vertical Betatron Oscillation ~2.27MHz (440 nsec.)

Ref. a,~0.47MHz(2.11 psec), Cyclotron ~135Hz (7.39 nsec)

These oscillation are longer than detector time resolution ~5nsec.
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