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Abstract

The deflecting and focusing system is one of the main and important parts of
the many electron devices. This system consists of a magnetic lens to focusing
the electron beam to generate a precise electron probe and deflecting coil to

guide the electron beam.

Two models of asymmetrical magnetic objective lens geometries have been
designed and studied. These two models are called Pinhole and Snorkel lenses.
The comparison between these models was realized by the aid of simulation
EOD program (Electron Optical Design), using the finite element method to
analyze the magnetic flux density and optical properties at constant excitation
(NI= 2000 A-t). The optimal model (Snorkel Lens) gives the best characteristics
that compatible with the research purposes in details, such as the changing of air
gap and the axial polepiece bore diameter on the optical performance of the
snorkel magnetic lens. This type of lens was used in low energies scanning
electron microscope (SEM), which achieved the lowest values of the aberrations

coefficient at long working distance.

In addition, the saddle magnetic deflector has been designed, and studied the
effect of the geometrical parameters on the characteristics of the magnetic
deflector by using the same program. It has been found that the variations of the
axial bore diameter and length of deflector have a great effect on its properties
as well as the amount of magnetic deflections. The effect of variation of the
thickness of deflector very small. The effect of the half-angle of the deflector
and its excitation was also studied and found that there is a direct effect on the
value of a magnetic deflection only. The saddle magnetic was manufactured
with better geometrical specifications and the results obtained showed a
similarity between the distribution of axial magnetic flux density (B,) for the
deflector designed theoretically and practically.

The magnetic focusing deflecting system has been designed. It consists of the

preferred objective magnetic lens called the Snorkel lens and a magnetic



deflecting system with geometrical dimensions suitable for the space located to
it in the objective lens, (the deflecting system consists of two magnetic deflector,
the type of saddle, where they are placed respectively one after the other). The
optical properties of the designed system were calculated and it was found that
the operation of the two deflector with excitation different values and direction
was successful in controlling the beam path on the surface specimen and found
that there is an optimal value of the upper deflector excitation to the lower
deflector excitation at (Egx = 0.6), at this value the designed system obtained the
better optical properties are represented by low aberrations coefficient. In order
to scanned the sample by electron beam towards a specific axis we calibrate the
deflecting system at a certain angle, which changes according to the deflecting

and focusing design and direction required for the scan process.
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