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Abstract

The monopolar magnetic lens in a scanning electron microscope, called a
snorkel lens, is of great importance in obtaining a high-quality electronic package
with preferred optical properties where the sample is outside the lens but within

its magnetic field, allowing greater freedom in choosing the sample size.

The achievement of mathematical relationships linking the important
engineering parameters in the snorkel-type magnetic lens, because the selected
parameters change according to the purpose for which the lens will be used and
the final design of the optical system (Optical system), which included the
development of a systematic plan to develop the parameters, which are both the
location and diameter of the pole. This was done by conducting an extensive study
of the effect of those parameters on the optical-electronic properties, where the
design of the objective magnetic lens of the snorkel type with practical applicable
dimensions and measurements, calculating the distribution of the density of the
axial magnetic flux of the lens, and studying its optical properties, was done
through three Studies, the first was by focusing on the importance of the pole area
that determines the effectiveness of the lens, so the distance of the iron arm from
the face of the pole was increased, to reach the appropriate location of the iron
arm relative to the pole of the lens, by choosing the appropriate length for the face
of the iron arm, we note that the density of the magnetic field It began to rush
towards the pole as the length of the iron arm increases away from the coil area,
so the isotonic lines are directed to the pole area, which leads to frying 1 Infusion

in the lower coil area within the optical (Z) axis.

The second study was to find a mathematical relationship between the
location of the iron arm head and the pole tip location, as it was found that the
length of the iron arm in the appropriate design should increase with the increase
in the length of the pole according to an exponential polynomial function, and the
third study was in order to reach a mathematical relationship that links between

After the pole and the distance of the iron arm from the axis of rotation, it was
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found through the work that it is possible to obtain mathematical relationships
according to a polynomial exponential function that links the important geometric
parameters of this type of lens, through which we obtain suitable optical
properties, using an advanced program to obtain results Fast optical properties of
the proposed designs employed to study the optical performance of the magnetic
lens in order to obtain the best design, is the (FEMM) program to calculate the
axial magnetic field distribution, and the MELOP program to calculate the optical

electronic properties through the axial magnetic field distribution.
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