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Development of a pulsed laser with rapid frequency shift in ultraviolet region
for realizing laser cooling of positronium

Shu, Kenji
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i To testify quantum electrodynamics and solve the mystery that antimatter has
disappeared from our universe, | developed a laser system for cooling positronium (Ps), which is

the bound state of an electron and a positron - the antiparticle of electron. The laser was required
to be well controlled in both time and spectral domains due to difficulties arising from that Ps
has the light mass, which is approximately one thousandth of that of hydrogen atom, and short
lifetime of approximately 100ns. The unprecedented control was achieved by enhancing a method to
modulate an optical spectrum.
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