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We propose the next generation of the precise measurements of muonium 

hyperfine structure and the ratio of muon to proton magnetic moments by using 

the muonium spin resonance method at high magnetic fied. 
Muonium is the bound system of a positive muon and an electron. It provides the simplest 

two-body bound system in which the interaction between the muon and the electron can be 

studied and the behavior of the muon as a heavy electron can be tested. In the standard model 

of modem particle physics the electron and the muon are treated as structureless point leptons 

with the same electromagnetic and weak interactions but essentially free from strong 

interactions. 

Muonium is quite simpler system for testing bound-state QED than other simple atoms, 

like hydrogen and positronium. For muonium the theoretical value of the hyperfine structure 

(HFS) interval v in the ground state has been calculated to about 0.05 ppm Error is mainly 

due to uncertainties of the muon mass. The theory for hydrogen is limited by our knowledge 

of the intern al structure of the proton arising from the strong interactions. For positronium, 

the theory is more difficult because of the annihilation effect and the strong recoil effect. 

The latest experiment at Los Alamos obtained the remarkable precision value (120ppb for 

magnetic moment). However, the main uncertainty came from the luck of statics. In this 

measurement, quasi DC muon beam was adopted. 

To overcome above statics limit, use of the intense pulsed muon beam is ideal.  MUSE 

(Muon Science Establishment) is located at Materials and Life Science Facility (MLF) in 

J-PARC, where 1 MW (3 GeV, 333 A) pulsed beam (25Hz 2 bunch) from a 3 GeV rapid 

synchrotron will be available within a few years. 

   In this contribution, we will present the status of the research effort. 
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