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Abstract: The conventional electronic, optoelectronic, chemical instruments and devices technology reach their
scaling limit. Many researchers have approached novel concepts, such as nanotube, nano fibber and Bio-based
nano-electronic, as alternatives. They are normally molecular-scale wires with atomically well-defined structures.
Since low-dimensional nanomaterials have received considerable attention in recent years, their widely potential
applications in electronic and optoelectronic devices are become so important in any investment and progress.
To study these nano scale materials and films, some techniques like AES (Auger Electron Spectroscopy), XPS
(X -ray Photoemission Spectroscopy), AFM (Atomic Force Microscopy) and so on have been used, because
they lend themselves very well for measuring and imaging ultra thin films. However, the growth and synthesis
the ultra thin film and studying their nano-structural properties, are facing some difficulties due to Faraday cup
and leakage current. In the present work, we have taken into account the Faraday Effect in ultra-thin films and
nanostructures for the approximate upper limits of enhancement and the associated photometric parameters of

the system.
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INTRODUCTION

The surface techniques used can be divided into
three categories depending on their relevance for the
analysis: Direct imaging techniques including scanning
probe imaging, diffraction techniques and spectroscopical
techniques. Although this classification is not unique, it
gives a rough guideline for the discussion. The direct
imaging techniques probe a real space visualization of
some physical property in a microscopic section of the
surface. Most of the direct imaging techniques have an
excellent spatial resolution and seem fairly easy to
interpret, although some problems may complicate a
straight forward interpretation. Direct imaging is done by
techniques such as Scanning Tunnelling Microscopy
(STM), Scanning Electron Microscopy (SEM) and
scanning Auger microscopy (SAM). Diffraction
techniques such as Low Energy Electron Diffraction
(LEED) are useful for obtaining information on the
geometry and spatial ordering of atoms of ordered
surfaces. Last, the spectroscopical surface techniques
such as Synchrotron radiation for High Resolution
Photoemission  Spectroscopy  (HRPS), X- ray
Photoelectron Spectroscopy (XPS) and Auger Electron
Spectroscopy (AES) form a very broad class [1-5].

In these techniques,
distribution of particles
have been measured.

some kinds of energy
emitted from the surface
It may be distributed over

energies, angles, temperatures or other parameters
and the particles may be incident particles that
has been backscattered, or particles that has

been ejected due to excitations in the surface region
[6-9].

AES, XPS and HRPS are rightly considered routine
tools for surface science and for many applications in the
development of advanced materials, devices and
processes due to their high surface sensitivity, their
capabilities of qualitative (both in terms of atoms and of
their chemical situation) and quantitative analysis. They
can be applied to real world samples as well as to model
systems and their relatively low destructive action on
surface systems. In this work we will mainly be concerned
with detecting difficulties aspects of XPS/AES and HRPS
measurements.

Experimental Data and Discussions: Clean silicon
surfaces are highly reactive and even a minute
presence of other species such as oxygen on the surface
results in significantly altered electronic properties.
Thus, it is crucial to have a clean crystal (surface).
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Fig. 1:  (up) the main chamber (down) analyser chamber of XPS and AES which we have used before for growing ultra

thin film on silicon substrate.

Because, if the specimen analysed is not representative of
the desired surface, the outcome can be worse than doing
no analysis at all.

Thus, in order to perform controlled experimental
studies on surface, the pressure must be sufficiently low
to prevent appreciable surface contamination in the time
span of the measurement. If the vacuum system cannot
attain base pressures below 5 x 10~ Torr, most surfaces
cannot be kept sufficiently clean for detailed analysis. To
illustrate this point, consider a solid surface with a
sticking coefficient for gas adsorption of 1. The solid
surface will be covered with one monolayer (1 Ml) of
contaminant in 1 sec at 10° Torr and thus significantly
lower pressures of the order of 107" - 10™"" Torr are
needed for practical experiments [10]. These issues need
access to several kinds of pump systems. Most
manufactures of current AES and XPS instruments use
similar pumping systems. The analysis chamber is most
commonly pumped with an ion pump and is isolated from
the specimen insertion chamber with a gate valve. Some
systems have a preparation and/or treatment chamber that
is coupled with the specimen insertion system (Figure 1).

For cleaning and repairing the XPS and AES
equipments, the main and analysis chambers (Figure 1)
should be opened to atmospheric pressure. It may
afterwards be pre- evacuated through the specimen
insertion system.

In XPS spectra, AES emission will also occur as
shown in Figure 2. One way to tell AES peaks from XPS
peaks is by changing the exciting radiation energy, since
kinetic energies of Auger electrons are independent of
photon energy, while kinetic energies of photoelectrons
depend on photon energies.
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Fig. 2: The Auger peak is shown in inserted figure. Both
XPS and AES spectra can be seen in this figure for
silicon dioxide on the silicon substrate. Hugh
peaks are due to silicon and small peak at 720 is

due to oxygen.
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Moreover, these techniques are worked with some
magnetic media between to Bragg reflectors (optical
quarter wave mirror systems) as a means of
stimulating large magneto-optical effects. As shown in
figures 3 and 4, the localized modes of optical waves give
reduce to resolution enhancements. In addition, incoming
particles like electrons and x- rays on the sample surface
because stacking defects, interrupting the periodicity of
the structure, enhances the localization of light within the
photonic crystal, which may be influenced with magneto-
optical effects.
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Fig. 3: Sample holder built with Ta and used for
cleaning silicon sample inside the ultra high
vacuum chamber.

Fig. 4: It reveals some problems around the sample holder
after passing current through the sample.

Furthermore, the main problem in detecting
procedures is calibration point which can describe the
phenomenon and the references to a magnetophotonic
crystal or Fabry-Perot optical filter. It is well known to
possess an optical resonant cavity where electromagnetic
fields can be very large depending on: (1) the reflectivity
of the mirrors, (2) the thickness and (3) absorption of the
cavity layer.

However, the Faraday effect can be occurred for the
fundamental limits of enhancement in terms of intrinsic
material parameters using the concept of the Fabry-Perot
etalon and their validity is confirmed and their meaning
illustrated (see figure 5 as an example).
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Fig. 5: There are some unwanted scattered atoms on the
sample surface with using SEM technique.

It leads to the kinetics of the reactions between
incoming atoms, x-rays and sample surfaces which can
cause the formation of interface between films and
substrate. Forming of the ultra thin film, the atoms like
oxygen and/ or nitrogen must be deposited on the surface
of the samples, in where removing any dirty and impurity
is so complicated problem. Because for cleaning the
sample surface or removing the native oxide on top of
silicon substrate, which is so important in growing so thin
film, we need sputtering procedure with argon ions. The
main requirements for a monolayer of film can affect on
sufficient thickness and porosity, homogeneity and
mechanical stability and the absence of cracks and
exfoliation from the carrier. Analysis of the above
mentioned stages must be optimized for obtaining
ultrathin layer film on top of the substrate. Otherwise, the
native film on top of substrate sample prevents ultrathin
film, less than 1 nm that is necessary for nano electronics
and optoelectronics devices [11].

On the other hand, in SEM images, the effect of
backscattering is to decrease the X-ray intensity with
increasing Z, which is opposite to the effect of stopping
power. The higher the primary-electron energy, the more
inelastic collisions it takes to slow them to rest and greater
the penetration depth and lateral spreading. As a result,
the X-ray intensity per unit concentration increases with
Z. Therefore, if the mean atomic number of the standard
differs from the sample, it must be accounted for in the
matrix correction. An area of a sample that has a high
atomic number (Z) will have backscattering events
occurring with a higher frequency than surrounding areas
with a lower atomic number. This is due to the difference
in the sizes of the respective nuclei. The spectral
resolution, the ability to resolve one peak from another, is
thus dependent of the atomic number of the element
[10-15].
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CONCLUSIONS

By looking at sample holder, which is built by Ta at
figures 2, it is clear some, unwanted oxidize materials and
carbon atoms are built in on the sample surface, here, on
the silicon substrate. Although the base pressure inside
the ultra high vacuum chamber is 1077 Torr, during
oxygen and/ or nitrogen exposure, these problems can
cause some impurities and even barriers on the sample
surface to prevent the pure and without dirties film on the
sample surface as needed for nowadays device
generations.

The fundamental parameters of the effect, such as the
relative contributions of interface and bulk spin
dependent scattering are difficult to obtain using the
rastered area. Measuring with the current perpendicular to
the Farady cup and focusing inside the centre of cup
solves most of these problems, mainly because the
electrons cross all magnetic layers, but a practical
difficulty is encountered. The reason is that the
perpendicular resistance of the ultra thin multi-layers is
too small to be measured by ordinary techniques. All of
above examples and points indicate some practical
problems in detecting the nano scale materials.
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