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|deally, measure g/2 in free space
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In actual, electron is trapped in a Penning trap
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(but this is not the end of the story)
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» Constructed many modular and robust hardware
for long-term reliable operation

> E bilization of

»3He NMR probe to optimize the homogeneity

3. Reduction of microwave ca OrTC
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ool cyclotron measure if coolin anomaly measure if
g drive transition occurred g drlve transition occurred

Ve Va=Vs- Ve time
* measure cyclotron and anomaly
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theoretical lineshape
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» We see additional broadening!

» Fit with many noise shape models

P Gaussian, Lorentzian,
30 Hz noise, 60 Hz noise, rectangular shape

most likely
from p-value test

Took the discrepancy as sys. error 21



cylindrical top view
microwave cavity

image charge
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» v_is affected by the electrodes, but v, is not!!!

» Large when v_is resonant with cavity resonance
—>measure cavity resonances accurately
—>measure g/2 at many different v_ (=different B-fields)
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One narrow range from the whole range (60-160 GHz)
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stat. 0.029 X 1012
sys. (line shape) 0.094 X 1012
sys. (microwave cavity) 0.090 X 1012 .



__J-PARC muon, g-2/EDM
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Standard Model Experiment
Average
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a,*x 10" - 1165900
PRL 126, 1418019(2021), PRD 73 072003(2006) PRD 102, 033002(2020) ), PTEP 2019, 053C02 (2019)

Ag /2 =g /2 —g /2t"e°-= 251(59) x 107! 4.20

)\

Ag./2 = Ag,/2 x(m./m,)?= 0.058(14) x 1072
this time: o(g./2)=0.13 X 1012

need another factor 2.2 improvement
(and a consistent a measurement) -




