
POSITRONIUM IMPACT ON LITHIUM

S Sahoo∗, S Gilmore† and H R J Walters†

∗Atomistic Simulation Center, School of Mathematics and Physics, Queen’s University, Belfast BT7
1NN, UK

†Department of Applied Mathematics and Theoretical Physics, Queen’s University, Belfast BT7
1NN, UK

We investigate positronium (Ps) scattering
by lithium (Li) using a coupled pseudostate ap-
proximation and a model potential one - electron
description of the Li atom. The collisional wave
function, Ψ, is expanded as

Ψ =
∑

a,b

[

Gab(R1)φa(t1)ψb(r2)

+(−1)SeGab(R2)φa(t2)ψb(r1)

]

(1)

where rp(ri) is the position vector of the positron
(ith electron) relative to the Li nucleus, Ri =
(rp +ri)/2, ti = rp−ri, the sum in (1) is over Ps
states φa and Li valence orbital states ψb, and Se

(=0, 1) is the total electronic spin of the system.
The valence states of Li have been generated

using the model potential of Stein [1]. We are
interested in collisions involving 2s and 2p states
of Li. However, the potential of Stein also sup-
ports an unphysical 1s state. We have found that
omission of this state in the approximation (1)
can lead to pronounced unphysical structures in
the physical Ps - Li cross sections. Accordingly,
we include all three Li states, 1s, 2s, 2p, in (1).
We would expect this to give reasonable results
provided that cross sections between the physical
2s and 2p states and the unphysical 1s state are
small, which they are.

For the Ps states in (1) we have used a nine
element set, 1s, 2s, 3s, 4s, 2p, 3p, 4p, 3d, 4d
where states denoted by a ’bar’ are pseudostates.

The pseudostates help us to represent the ion-
ization of Ps in a discrete way. Substituting
(1) into the Schrodinger equation and project-
ing with φa(t1)ψb(r2) leads to coupled equations
for the functions Gab(R). These have been re-
duced to partial wave form and solved using the
R- matrix technique.
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Figure 1

Figure 1 shows what happens to the Ps irre-
spective of the final state of the Li atom.

More detailed results will be presented at the
Conference.
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