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Electron impact excitation of 4'P; zinc state for 40 eV incidence energy
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Synopsis Coherence analysis version of the electron-photon coincidence technique was used to study the electron impact
excitation of 4'P1 state of zinc atoms. The first experimental results of the Stokes and Electron Impact Coherence Parameters

(EICPs) for 40 eV collision energy are presented.

The electron-photon coincidence studies de-
liver more complete information on the inelastic
electron-atom collisions than any other experi-
mental techniques. Therefore, such data repre-
sent a useful probe for both verification and im-
provement of theoretical models. The data
available for Zn are scarce due to experimental
problems associated with this atom, which re-
cently has been proposed an interesting target
for such studies [1,2,3]. Present work is a con-
tinuation of our systematic studies on electron
impact excitation of atoms with two valence
electrons, from the simplest case He [4,5] to
more complicated, heavier elements with closed
inner shells: Ca [6,7], Zn [3,8,9] and Cd
[10,11,12].
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Figure 1. An example of graphical representations of
angular electron charge cloud distribution corresponding
to the EICP parameters for Zn 4'P; excitation by 40 eV
electrons for scattering angle ® = 10°. (Exp — experi-
mental values, FBA — First Born Approximation predic-
tions)

We present first results of Stokes parameters
characterising electronic excitation of 4!P; zinc
state for 40 eV collision energy. The experiment
was performed using electron-photon coinci-
dence technique in the coherence analysis ver-
sion. The apparatus and procedures were gener-
ally the same as in our previous studies [3].

The obtained raw values of the Stokes pa-
rameters were used to calculate the Electron
Impact Coherence Parameters P, L, y and P*
(for details see review by Andersen et al [13]).
The EICPs determine angular distributions of
the electron charge cloud of the excited 4P,
state of Zn. The results are shown in a graphical
representation and compared with the First Born
Approximation predictions (Figure 1).

The experimental values of Stokes and EICP
parameters are analysed together with our pre-
vious results for Zn atoms for collision energy
100 eV [3], 80 eV [9] and 60 eV [8].
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