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Positronium is a bound state of an electron and a positron. The energy difference
between para-positronium and ortho-positronium is called the hyperfine structure of the ground state
positronium (Ps-HFS), which is caused by the spin-spin interaction between the electron and the positron.
Precise measurement of Ps-HFS gives the direct information on QED in the bound state, therefore many
experiments has been performed in the past. There is, however, a Iar?e discrepancy (3.9 standard
deviations, 15ppm) between the measured and the theoretical value. All of the previous measurements used
static magnetic field to cause Zeeman splitting to mesure Ps-HFS indirectly, and the nonuniformity of the
magnetic field gives a largest systematic error. In this study, | have developed a high power (> 20kW)
frequency tunable millimeter wave system and measured Ps-HFS spectroscopically for the first time. The
result is published in Prog. Theor. Exp. Phys. 2015, 011C01 (2015).
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