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Theoretical study of the simple (e,2e) ionization of the 17,

molecular level of CO, by the introduction of a three-center
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Synopsis An appropriate closed analytical description of the state of an ejected electron from a linear three-
center molecular target is presented resulting from the approximate solution of the Schrédinger equation for an

unbound electron in the Coulomb field of three fixed charged nuclei.

We determine the multiply differential cross
section (MDCS) of the (e,2e) simple ionization
of the three-center collinear molecule COy [1],
where the ejected and scattered electrons are de-
tected in coincidence, we employ, as in [2], a first
order Born series perturbation procedure. The
MDCS of a general out-of-plane detection of the
scattered and ejected electrons in the case of an
oriented linear COy target is fourfold given by:

o®(p) = e [dQ, (1T + TP,

where p is the internuclear axis, k;, ks and k. rep-
resent respectively the moduli of the wave vectors
of the incident, scattered and ejected electrons.
m is the electronic magnetic quantum number
corresponding the level from which the electron
will be ejected. In the limits of the “frozen-core”
model of the electronic structure of the target,
the 7' matrix element 77 (A", A¢) involves only
two electrons, the fast incident (scattered) and
the bound (slow ejected) electrons. Here A" (r, p)
is the wave function of the bound electron in the
initial state in the body fixed system of reference
for which we have used an extended three center
basis set constructed on Slater type ls, 2s, 2p
and 3d orbitals [1]. Af(r, p) represents the wave
function of the ejected electron in the final state:

Af(r, p) = exp(ik.r)(2m) 32 M
z;
X I—I]‘:ol,c,o2 lFl( Zk ,1,—1 [k T+ k I‘j])

Recently experiments were performed [3] for
the measurement of the TDCS of the simple
(e,2e) ionization of the valence 17, level with fast
electrons. We have thus performed our calcu-
lations for the same conditions as these experi-
ments, namely, the detection of the fast s, = 500
eV scattered electron at an angle 0§, = —6° with
respect to the incidence direction in coincidence
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with the ejected electron of E, = 37 eV. We ob-
serve that, the expected binary peak around the
direction of the momentum transfer K = k; — kg,
i.e. 0. = O is obtained only by our new ex-
tended basis [1]. The disagreement between ex-
perimental in the direction of the recoil peak was
attributed in the past in the case of the ioniza-
tion of Na [4] to the magnitude of the impact en-
ergy (~ 600 eV). In this regime, non-first-Born
effects, which are not taken into account in our
procedure are expected to start playing a role.
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Figure 1. The variation of the TDCS in terms

of the ejection angle #.. The experimental cross-

section normalized on the binary pick of the theo-
retical cross-section with extended basis set.
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