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Abstract

Five new models of magnetic objective lens geometry of different
excitation coil shapes and positions inside the lenses had been designed and
studied at a constant excitation (NI = 10 kA.t). The objective focal properties for
the designed models had been compared at low relativistic corrected
accelerating voltage (V. = 10 kV). Moreover, the effect of the lens geometrical
shape on the relativistic corrected accelerating voltage of the electron beam at
zero image plane (zi = 0.0 mm) had been inspected as well. The preferred one of
the deliberated lenses has been selected as a magnetic objective lens for the low
voltage electron microscope.

Extensive investigation has been accomplished by changing both of the
iron shroud and polepiece bore diameters of the selected lens to improve its
magnetic and objective optical properties, where intensive study had been done
to analyze the objective focal properties for the new models at the constant
values of coil's excitation and relativistic corrected accelerating voltage
mentioned above. The new improved design yield here had been prepared for
the fabrication to be used as a magnetic objective lens for the electron
microscope.

The quadruple electrostatic deflector had been designed and studied. The
study included three different geometrical shapes of electrodes; Planar, concave,
and convex. A wide comparison between these electrodes was realized using a
new version of finite element method magnetics (FEMM) to analyze their
properties. The convex geometrical shape had been chosen among the three
deliberated electrodes to be used as an electrode in the double stage quadruple
electrostatic deflector inside the axial cavity of the objective lens for low voltage
scanning electron microscope (SEM) to directing the charged particles beam
passes throughout the optical axis of the lens towards the specimen for test.

Both of the optimized magnetic objective lens and electrostatic deflector
systems had been fabricated and combined practically, depending on accurate
three dimension geometrical designs for each part of these systems taking in
account all the scientific and practical requirements needed to combine these
systems with each other to constitute the objective-deflector focusing system for
electron microscope, Moreover, easy to carrying out, assembling, and
disassembling in such manner make it improvable for the future researches.

The practical and theoretical results of the focusing system had been
compared with each other, it is found that they are in a good agreement.



