REARRANGEMENT CROSS-SECTION FOR HYDROGEN-ANTIHYDROGEN SCATTERING
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Observations of the first antimatter atom, the antihydrogen (ﬁ) has created a renewed interest in the

investigation of matter-antimatter systems. Recently cold H atom has been obtained in large numbers by the
experimentalists at CERN [1]. Theoretical studies have been performed to understand the mechanism that

permits trapping and cooling of antihydrogen (ﬁ). The knowledge of the rates of dastic and inelastic atom-

antiatom collision is of key importance. The elastic cross section is responsible for cooling and the inglastic one,

particularly the rearrangement cross section (H+ﬁ = Ps + Pn), is the measure of the loss of antihydrogen via

annihilation.

The H-H callision system has been investigated by different groups [2-5]. Frodlich et al [2] and
Jonshell et al [3] have investigated the prablem in the framework of Born-Oppenheimer (B-O) separation
model. They have predicted s wave dastic and cross section. Armour and his coworkers [4] have investigated

H-H scattering using Kohn variational principle in the framework of B-O separation. They have also predicted
s-wave elastic and rearrangement cross-section. Results of rearrangement cross-sections obtained by theses two
groups differ from each other. Both the groups have employed adiabatic mode to investigate the problem in the
Kelvin region. Ghosh and his collaborators [5] have investigated the problem using close coupling modd. Their
model is ab initio and non adiabatic in nature. Their elastic results are found to be reliable.

Here we investigate H- H collision system with the inclusion of rearrangement channd using close
coupling model. In the calculation Ps atom is held fixed in the ground state and three protonium excited atomic
states (22sto 24s) areretained. In the direct channd we have employed an elaborate basis sets. Convergence of

results has been found. We report the results of direct and rearrangement cross-section and scattering length up

to theincident energy 10 2 a.u. in the conference.
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