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Muonium is the bound state of a positive muon and an electron. In the standard model, 
muonium is considered as a two-body system of structureless-leptons. Because neither muon 
nor electron has internal structure, muonium’s ground state hyperfine splitting (MuHFS) can 
be the most precise probe for the test of the bound state QED and for the determination of the 
ratio of magnetic moments of muon and proton. At J-PARC, we plan to perform a precision 
measurement of the MuHFS by microwave spectroscopy of muonium. Spectroscopy of the 
energy states can be performed by measurement of positron asymmetry from muonium decay. 
Precision of the most recent experimental result [1] was mostly statistically limited (more 
than 90% of total uncertainty). Hence, improved statistics is essential for higher precision of 
the measurement. Our goal is to improve accuracy by an order of magnitude compared to the 
most recent experiment. In order to achieve the goal, we utilize J-PARC’s highest-intensity 
pulsed muon beam [2], highly segmented positron detector with SiPM (Silicon 
PhotoMultiplier) [3], and an online/offline muon beam profile monitor. Expected muon beam 
intensity at our experimental cite (H-Line) is 1×108 μ+/sec. Therefore, we need highly 
rate-capable positron counters and stable muon beam counter for intensity and profile 
monitoring. We have developed prototypes of both detectors, and are now integrating detector 
system for optimum counting rate with minimum systematic uncertainties. In this presentation, 
we discuss the experimental overview and development status of the integrated detector 
system for high-intensity pulsed muon beam. 
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