4F12

KFE - RAKEFEADFORMPFIEHEBETHE
"L RBERE, *RIKEN, *Warsaw K, *Uppsalak
O FHE, KREFEEE', IEILZk%ET? Konrad Piszczatowski®, Piotr Froelich®

Non-adiabatic four-body calculation of hydrogen-antihydrogen
molecule

oTakuma Yamashita', Yasushi Kino', Emiko Hiyamaz,

Konrad Piszczatowski®, Piotr Froelich?
! Department of Chemistry, Tohoku University, Japan
? RIKEN Nishina Center, RIKEN, Japan
7 Department of Chemistry, University of Warsaw, Poland
* Department of Chemistry, Uppsala University, Sweden

[ Abstract] Antihydrogen atom consisting of a positron and an antiproton that are
antiparticles of an electron and a proton, respectively, is a promising system to test the basics
of physics by a precise spectroscopy. The molecular formation in the antihydrogen-hydrogen
collision is the most fundamental chemical process among matter-antimatter reactions.
Although only charge signs of constituents of antihydrogen are opposite to those of hydrogen
atom, the formation mechanism of antihydrogen-hydrogen molecule is completely different
from that of hydrogen molecule. It requires, therefore, non-adiabatic treatment to calculate the
energies and lifetimes of the molecular states. In this work, we develop a non-adiabatic
calculation with Gaussian basis sets for the molecular states. We successfully obtain the
energies and lifetimes near the collision energy. The molecular states are expected to be
formed during the hydrogen-antihydrogen collision, depending strongly on the collision
energy. To carry out the fundamental test experiments, hydrogen-antihydrogen energy
dependence of the cross section is crucial because quite small amount of hydrogen atom can
exist in the experimental system and residual gas affects the experimental conditions.
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Fig. 1 Energy diagram of the initial state (H+ H) and final states
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KFE « KT T O F L (Pn + Ps) of antihydrogen-hydrogen collision.
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