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Abstract

The hemispherical energy analyzer was designed using (SIMIONS.0)
computer simulation software. The engineering parameters were studied for
it, so the effect of changing the central radius is studied as a basic parameter
for the purpose of finding the optimal design for the analyzer. The
electrostatic hemispherical energy analyzer is designed using two concentric
hemispherical surfaces, and the air gap between the two surfaces is fixed to be
equals (18mm). The analyzer consists of an internal radius (Ri) and an
external radius (Rz2), and a ratio is found between them or the central diameter
(Ro), and an electric potential difference is applied to the two electrodes of

the energy analyzer depend on their diameter.

In this research work , eight hemispherical electrostatic energy analyzers are
designed with one geometry and different central radius values. Where the
central radius values were (Ro=39, 49, 59, 69, 79, 89, 99 and 109 mm). The
effect of changing the value of the central radius on the performance of the
energy analyzer in terms of operational and optical properties was studied,
and the values of the kinetic energy of the electronic beams entering the
analyzer were fixed at the values (KEi, = 0.05, 0.051, 0.052, 0.53 and 0.054
eV) for each analyzer designed. The change of the path of the equipotential
lines for each analyzer was studied, and the axial electric field curve (Ex) and
the axial electric potential curve (V) were found. In addition the distribution
of the kinetic energy path curves of the electron beams on the analyzer
coordinate (x-axis & y-axis), where it was found that there are two points of
equal energies inside and outside the analyzer at x-axis, and one point where
the energies inside the analyzer are equal at y-axis. Furthermore the
distribution of beam kinetic energy curves as a function of electron Time of
flight have been studied. The Energy Resolution values of the electron beam

(Ay) were also found for each analyzer design.



After comparing the results of the proposed analyzers, the results showed that
the energy analyzer with the smaller central radius has the highest value of the
axial electric field (Ex) and the axial electric potential (Vx), and this value
decreases with the increase of the central radius. When comparing the
distribution of energy curves on the analyzer coordinate, it was found that the
values of the equal energies points on the analyzer coordinate at (x-axis & y-
axis) increase with the increase of the central radius. The study also showed
that the time of flight the electron beams inside the energy analyzer increases
with the increase of the central radius, and that the least time period for the
kinetic energy to reach its highest value was at the analyzer with the least
central radius, and its mathematical relationship was plotted and found. The
studied also showed that the value of the potential difference applied to the
two electrodes of the analyzer decreases with the increase in the central radius
of the analyzer, and according the, mathematical relationship that connects
them has been introduces. The study also showed that the Energy resolution
increases with the increase of the central radius, and the mathematical
relationship linking them also has been introduces. This study revers that the
best design of hemispherical energy analyzer was with the central radius is

equal (Ro=109 mm).
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