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ABSTRACT

The illumination system of the scanning electron microscope which
represented by the condenser and objective lenses is of a great importance
to obtain a high resolution as well as low values of the spherical and
chromatic aberrations . The advanced software had been used to get quick
results for the optical properties of the proposed lenses designs on the
computer screen directly, where the finite element method seemed of
good options in designing the electron lenses via computer and easy to
accommodate to different coil and pole pieces shapes .

These programs had been adopted to study the optical performance
of the magnetic condenser lenses to obtain the preferable design within
the current study . It has  been designed by four samples (models)
having the same geometric dimension and different in the shape of the
magnetic pole . As it was clear that, the geometrical shape of poles have
an apparent effect on the focal properties of the magnetic condenser
lenses , where the CL2 design achieved good results for the
demagnification of the source size as compared with other models .The
demagnification (37-1059) times for current density  (0.3-
0.88)A/mm?. While the diameter of the entrance electron beam from the
double condenser lens system is equal to (47-1358)nm respectively .

Another an intensive studies has been carried out to find the
optical properties of the objective magnetic lens, through the design of
four models having different lenses in the geometric dimensions and the
shape of the pole pieces , but have the same areas of the coils . This study
showed that the model S22 gave the best results, so it was chosen and
some improvements was made by changing the length of the magnetic
pole and the gap between the poles . It turns out that the objective lens
S22 , which has the length of the pole K = 115.5mm and the gap
S = 5Smm has the best results in terms of the values of the spherical and
chromatic aberrations , focal length and working distance as well as the
axial magnetic flux density and the demagnification .

In order to compute the objective focal properties of the illumination
system for the SEM which, formed by the condenser lens CL2 and the
objective lens S22. A new program has been written in MATLAB
language by the present author which depend on the geometrical optics



supported by the numerical analysis programs that depend on the finite
element method .

Also Each of the magnetic condenser and objective lenses of the
chosen design had been fabricated . It has been found that the practical
and theoretical results of the three lenses founded by the programs are in
a good agreement with each others. In addition to that, compare them
with the results of the research recently published and available to us.



