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High-precision non-adiabatic calculation of slow anti hydrogen atomic processes
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Non-adiabatic coupled rearrangement channel calculations were precisely
performed for the four-body systems of slow antihydrogen atoms and hydrogen atoms or positronium.
The calculated results greatly improved the conventional calculation of adiabatic approximation.
From the calculated results, the characteristics between matter and antimatter were clarified. It
was found that the rearrangement reaction, in which particles and antiparticles in matter and
antimatter spontaneously pair, is the main reaction in the collision of matter and antimatter. In
addition, the interaction due to the nuclear force between the nucleus and the anti-nucleus affected

the atomic and molecular scales by the quantum effect. Phenomena peculiar to the four-body system
that cannot be fully represented in the three-body model can now be handled, such as reactions
between particles having internal structures and double resonance states in which the resonance
state includes the resonance state inside.
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