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Abstract

The STM studies of Fe films with thickness above 0.6 ML do not contribute
significantly to the solution of the structural problems, because of the Au surface
layer, which hinders details of the Fe sub-surface layers. The Mossbauer
spectroscopy appears in this case as an exceptional method, which has the ability to
solve structural and magnetic problems. Our discussion is based on a simplified
spectrum analysis, assuming a discrete character of the spectral components. In
reality, a distribution of the hyperfine magnetic field, as well as isomer shift and the
quadrupole splitting is an obvious and natural consequence of the finite size system
'presented by the monolayer film. The exact fitting of all hyperfine parameters
distribution is too difficult. Most of the fitting procedures treat the distributions of IS
vs. Bhf and QS vs. Bhf as linearly dependent as described using the well-known
Voigt-based method.
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1. Introduction

Through this paper, we ask what is Mdssbauer spectrum analysis? While it is a
versatile technology through which information can be improved in many disciplines
such as physics, chemistry, and mineralogy. It can give very accurate information
about structural, magnetic, and time-dependent morphology [15]. As for Mossbauer
spectroscopy, it is a technique in which the interaction takes place between the
electromagnetic moment of the nuclear charge and the electromagnetic field
produced by the electrons outside the nucleus. This reaction gives nuclear
splitting/transformation of energy levels.

New materials and ground states. The most common is the Van Mdssbauer isotope,
57Fe, energy 5x10-9¢V. Compare with Mdssbauer gamma ray energy of 14.4 keV,
which gives an accuracy of 1 in 1012 [16]. Mostly in transmission mode, the source
is where the emission is: resonant gamma rays (free of backscatter), different from
Gamma rays (which include bouncing), and therefore radiation from all other
elements, so. The transformations are carried out by the production of secondary
radiation (mainly X-rays) [17]. Therefore, it is necessary to study systems
(mechanical, electromechanical, piezoelectric, hydraulic, etc.) constant speed and
sweep speed systems [18]. Usually, the source is the one who makes the movement.

Up to 300 mm/s (1000 mm/c); Resonance frequency ~ 25 Hz, and in this case, we
find that different modes allowed ~25 mm/s per volt. Detectors (scintillation
detectors, proportional counters, germanium or silicon detectors drifting with
lithium). Proportional counter — Ar/Kr/Xe filled, ~2 kV operating voltage. You also
need a lot of electronics, a cooling/oven system, ME installation software, and very

12
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precise parameters. The chemical isomer shift (IS) (8): arises from the interaction
between the nuclear charge density and the surrounding electron, chargecloud. The
IS can provide information about the rotation status as well. Coordination number
and quadrupole splitting (QS) (A): arises due to the interaction between the electric
quadrupole moment of the nucleus and the electric field.

The resulting gradient is due to electrons. QS can provide information about the
charge symmetry around the nucleus [19]. An ultrafine field gives the internal
magnetic field. Isomer transformation as well as through Quadruple splitting where
the ultrafine magnetic field also interacts with the magnetic dipole and electron
quadrupole therefore, an idea of the magnetic moment can be obtained from the
orientation of the “idealized” Mossbauer spectra [20, 21].

The STM studies of Fe films with thickness above 0.6 ML do not contribute
significantly to the solution of the structural problems, because of the Au surface
layer, which hinders details of the Fe sub-surface layers. The Mossbauer
spectroscopy appears in this case as an exceptional method, which has the ability to
solve structural and magnetic problems. There is no Mossbauer data in the literature,
concerning ultra-thin Fe films grown on Au (001).

2. Methodology

2.1 Samples:

The choice of the samples was determined by two factors: (1) the sensitivity limit of
CEMS does not allow it to go down below 1ML and (i1) films thicker than SML are
nearly bulk as seen by CEMS. The interesting thickness range comprises then 1- 4
ML of Fe57. All The samples were grown on the standard reconstructed Au(001)hex
surface, which was used also for the STM studies. All films were prepared with the
substrate held at about 300 K.

13
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From the point of view of the LEED pattern symmetry, the four samples, with
varying Fe thickness, from 1 to 4ML Fe, with the nominal thickness corresponding
to full atomic layers, were similar. Fig.1 shows examples of LEED patterns for IML
Fe (top) and 4ML Fe (bottom). A broadening of the LEED spots at the "out of phase"
conditions (about 134eV), as shown in the profiles of the LEED pattern intensity for
the 4ML Fe, is due to a random distribution of the pit-like structure, which was also
seen on the STM pictures. Quantitative analysis shows that the monatomic roughness
increases with increasing thickness, which could be an indication that the growth is
not perfectly layer-by-layer. A deeper analysis of that problem based on the LEED
or STM measurements is, however, difficult and indirect.

M13_13, 1266V
Figure 1. LEED patterns were observed for I ML Fe.

Not all CEMS measurements could be done in-situ and for the purpose of the ex-situ
CEMS measurements, all samples were covered with a 3nm thick Au cap layer. The
hex-type reconstruction is restored already after the completion of 2ML of the
capping Au layer. It cannot be excluded that Fe layer is to some extent modified by
the Au overlayer. Therefore, the Fe films sandwiched between Au may not be
compared directly with non-coated films, which have a single Au monolayer on top.
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2.2 Room temperature CEMS measurements:

The overview of the CEMS spectra of Fe films with thickness varying from 1 to 4
ML is shown in Fig.2.The velocity scale refers to Co57(Rh) source which means that
to obtain its isomer shift value against the metallic iron one must add 0.11 mm/s to
the measured value.

The Curie temperature of the Fe monolayer lies below the room temperature. The
observed doublet is due to a strong quadrupole interaction, whose source might be
the lack of translational symmetry but also a deviation from the cubic symmetry. The
interpretation of the monolayer spectrum is one of the essential problems of this
paper. All samples above one monolayer are magnetically split at room temperature.
They show a rather distinct six-line Zeeman pattern, with a certain amount of a low
field (or non-magnetic) component only for the 2 ML sample. This is the first rough
indication that the Fe atoms embedded in the Au matrix form really flat films, with
sharp interfaces and no pronounced intermixing with Au atoms.
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Figure 2. The RT CEMS spectra of Fe films with thickness varying from 1 to 4 ML.

The magnetic spectra were analyzed by fitting a hyperfine field distribution (HFD)
using the Voigt-based method of Rancourt and Ping [1]. In this method, a
convolution of the Mossbauer Lorentzian sextets with Gaussian distributions is used
to fit the spectrum. Up to five generalized sites, represented by different IS vs. Bhf
and QS vs. Bhf correlations can be defined. The HFD for the given site is
approximated by a sum of up to five Gaussian components. The method is
particularly useful in the case of ill spectrum statistics and allows in this case to
determine reliably average parameters and the most typical and distinct features in
HFD. The results of the fits, represented by the solid lines in Fig.2, are summarized
in Fig.3 and in Table 1.
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The distribution of the magnetic hyperfine fields (Fig.3.a) is systematically shifted
toward the lower field and broadened by decreasing the film thickness. The mean
value of the Bhf (Fig.3.b) saturates rapidly for thicker films and for the 4ML film
reaches nearly the bulk value. The observed dependence of <Bhf-> on the
temperature is mainly due to the thickness variation of the Curie temperature Tc. The
determination of the Tc for ultra-thin films presents a difficult and challenging
problem. It has been solved for certain monolayer systems when the Tc does not
exceed the room temperature, and the temperature cycles do not change the film
structure [2].

0.35 ——
0.30 ]
0.25
0.20 - /\ H
0.15 ~ I\

0.10 — ~ v

0.05 H // >/\ _ \

P(By)

N
(o]
1
L
o
w
» Isomer shift [mm/s]

—e- Hyperfine field <B, > [T)
o
I

Number of layers

Figure 3. The distributions of the hyperfine magnetic field for 2-4ML Fe films (a\0, the
thickness dependence of average hyperfine magnetic field <Bne>, and isomer shift IS (b).
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Table 1. below shows the average hyperfine interaction parameters, separately for
the magnetic and non-magnetic components in the RT CEMS spectra of ultra-thin
Fe film, obtained from Voigt-based fit of HFD distribution. Numbers in parentheses
denote the uncertainty of the last digit. IS is given against the Co57(Rh)source.

Table 1.

i [;\l/}ilcjmess |11 SEE I [:n?ns/:] cofltt(:'liabtlil‘gon

. Magnetic 18.1(2) 0.216(5) -0.05(2) 0.69(2)
Non-magnetic - 0.40 (1) 0.18(5) 0.31(2)

5 Magnetic 26.1(1) 0.131(2) -0.02(1) 0.94(1)
Non-magnetic 0.305(5) 0.4(1) 0.06(1)

. Magnetic 31.2(1) 0.047(1) 0.006(5) 0.47(2)
Non-magnetic -- -—- -- not observed

From the present studies, due to the strong thickness dependence of the Bhf on the
film thickness, TC can be roughly estimated without temperature measurements. As
a guideline for the TC estimation, it is assumed that the dependence of the reduced
<Bht> value <Bhf(T/TC)> = <Bhf(T/TC)>/Bhf(0) versus the reduced temperature
falls between two curves, as shown schematically in Fig.4. Curve (a) represents the
bulk-like behavior, whereas the linear dependence (b) sets the limit of the fastest
magnetization reduction expected for a 2-D spin-wave behavior. In fact, for
continuous films, which are free from superparamagnetic effects, the mean-field
theory for spin 1/2 (a) is also a good approximation of the 2-dimensional behavior,
if one excludes the critical region [3]. Setting an arbitrary ground state value of Bhf
as 35T the <Bhf)> value can be located in Fig.4, as shown by the dotted lines. This
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rough estimation gives the TC values not lower than 330K, 400K, and 500K for 2,
3, and 4 monolayer films, respectively.

1.0

0.8

0.6

M(TYM(O)

04

0.2

0.0
0.0 0.2

Figure 4. The reduced magnetization versus reduced temperature curves for the bulk-like
behavior (a), and for 2D spin-wave behavior (b)

The prediction coincides well with a rather general observation that TC is reduced to
half of its bulk value (1043 K for Fe) at a thickness of about five monolayers. The
average isomer shift, also shown in approaches to the bulk value (-0.11mm/s against
the Co57(Rh) source) is much slower than the hyperfine magnetic field. It reflects
different mechanisms, which are responsible for both physical quantities. In the case
of Bhf, the collective character of magnetic order dominates over the details of the
electronic structure at the interfaces [4]. It implies a fast exponential decay of the
size effect. The thickness modification of the isomer shift comes from the very
interface, because of the strong screening mechanism in metals. The resulting value
of the <IS> 1s the weighted average from the interface and the film interior. <IS>
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scales as one over the film thickness (the solid line in Fig.3.b), yielding 1.5 ML as
the thickness of the interface which is affected by the influence of Au.

For all magnetic spectra, the intensity ratio of the lines in the sextet is 3:4:1. For the
given experimental geometry, it means that spontaneous magnetization lies in the
film plane. For ultra-thin Fe(001) films on gold, the perpendicular magnetization was
observed even for films as thick as 3 monolayers [5], but the anisotropy was always
found to be very sensitive to the preparation condition and the annealing [6]. The
magnetic anisotropy of the films will be discussed in comparison with multilayers.

2.3 Monolayer film:

The Curie temperature for the 1 ML film is below room temperature. The CEMS
spectrum at room temperature is represented by the asymmetric doublet as shown in
Fig 2. The spectrum was measured also with the lower velocity scale, showing a
more complicated structure. The CEMS spectrum measurements in the monolayer
range are very time-consuming and it was not possible to perform the CEMS
measurements in a wide temperature range. The 80 K monolayer spectrum, shown
in Fig 5 had to be measured for two weeks, despite the extremely strong source (200
mCi). Already by a visual inspection, the spectrum shows certain unusual features
not observed for the thicker films. It is highly asymmetric, the sextet-like structure is
difficult to identify, and the intensity ratio differs from one expected for the in-plane
magnetization.

There is also an abnormally deep level close to zero velocity, which is an
experimental artifact. It comes from the resonant absorption in the Al foil, used in
the CEMS chamber to filtrate X-rays, which contains traces of iron. For the resonant
effect exceeding 1%, the effect of the foil is lower than spectral noises, but for the
monolayer giving the effect of 0.3 %, it becomes significant and must be considered
in the numerical analysis.
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Figure 5. RT CEMS spectrum for 1 ML Fe film measured with the lower velocity scale. The
best fit consisting of the two components (single line — dashed line, quadruple doublet —
dotted line) is also included.

A first approximation of the spectrum interpretation can be obtained by a fit with
discrete Zeeman components. Obviously, there is a pronounced line-broadening
going toward higher velocities due to the distribution of a hyperfine parameter, which
has to be taken into account by a fit. It can be done by introducing different values
of the Mossbauer line half-width F for different Mossbauer transitions, the widths
being constrained according to the formula [7].

46B
F=F0+( Fhf>*<Bhf >2x 2,
0

where r 0 is the natural half width of the Mossbauer line 613hf and <Bhf> are the
width and the mean value of the Bhf distribution, respectively, and a = ggNmg -
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gexNmex depends on the transition. The procedure does not take into account isomer
shift and quadrupole splitting distribution but gives approximate positions of the
maxima in the Bhf distribution. The fit with three discrete components and its
interpretation is shown in Fig.6 and Table 2. The negative intensity component
(single line) is related to the resonant absorption in the Al foil used in the CEMS
setup to filtrate X-rays. Following the interpretation of the spectra for the thicker
films, the isomer shift value can be treated as a "fingerprint", which identifies the

configuration of Fe atoms.

100.4

100.3 —

100.2

100.1

Relative intensity

100.0

velocity [mm/s]

Figure 6. The 80 K CEMS spectrum for the Fe monolayer with the best fit is presented. The three
discrete components "1", "2", & "3", are due to a triple, double, and a monolayer, respectively.

Remembering the STM studies it is reasonable to assume that during the monolayer
growth the deviation from a perfect layer-by —layer growth may result in monolayer
patches or double and triple Fe layers. Accordingly, the components "1", "2" and "3"
are interpreted as coming from a triple layer, a double layer, and a monolayer,
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respectively. It follows not only from the isomer shift. Not only the isomer shift but
also the quadrupole splitting, and hyperfine magnetic field support such
interpretation. The monolayer component has the hyperfine interaction parameters
strongly deviating from bulk. The most striking is the large quadrupole interaction
of 0.34 mm/s. A non-zero quadrupole interaction, which appears at surfaces or
interfaces, is a typical consequence of the broken translational symmetry, as it was
proved by PAC and Mossbauer measurements. For example, for the Fe(110)/Ag
interface, the quadrupole splitting of about 0.1 mm/s could be interpreted in terms of
electrostatic effects at the interfaces [8]. The presently reported value is that much
higher, that structural effects should be involved in its interpretation. Certainly, the
local symmetry of the Fe atoms in a monolayer is reduced and the most probable
explanation is a tetragonal distortion that accompanies the epitaxial growth of Fe on

Au.

Table 2. Average hyperfine interaction parameters for IML Fe film at 80 K, were
obtained from a discrete fit. Numbers in parentheses denote the uncertainty of the
last digit. IS is given against the Co57 (Rh) source.

Table 2.
Spectral Relative
component Byl IS [mm/s] QS [mm/s] contribution
1 31.9(2) 0.37(1) -0.02(1) 0.22(2)
2 27.1(2) 0.45(1) 0.06(1) 0.31(2)
3 22.84(9) 0.581(7) 0.3379(9) 0.47(2)

One of the most important results is the determination of the monolayer magnetic
hyperfine field, which was found as 22.8 T at 80 K. The ground state value is
however not sure, because the Curie temperature of the monolayer is unknown.
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Nevertheless, because the triple layer Bhf from the same spectrum is only by about
10% lower than the ground state value, (25+1) T is a reasonable estimation of the
monolayer ground state Bhf value. The electronic and magnetic properties of the
Fe/Au (001) system were calculated by Li et al. [9] and Guo and Ebert [10]. The
calculated system presents a pretty good structural match to the real structure, which
is a rather seldom case when an experiment on epitaxial magnetic films is compared
with a theory. Li et al. calculated the properties of a Fe monolayer represented by a
single-slab geometry with one layer of p(Ix1) Fe on both sides of a five-layer Au
slab, without taking into account a relaxation and reconstruction. They calculated
only the contact hyperfine magnetic field. They obtained the total value of the field
-21.3T, composed of the negative core electron contribution (-41.4 T) and very large
positive conduction electron term 20.0 T. The total field, considerably reduced
compared to the bulk, does not scale with the magnetic moment, which is strongly
enhanced (2.97 t5). Considering discrepancies between the experimental and
theoretical systems (the main one is that in the calculation the monolayer is
uncoated), the calculated Bhf agrees reasonably with the experimental value.

It is worth noting, that the reduction of the monolayer Bhf contradicts the tendency
at the Fe/Au interface, where an increase in the hyperfine magnetic field was
observed [11]. In this respect, the reported case is the first ever-reported experimental
evidence of the strong Bhf suppression in Fe monolayer on a simple metal. The
Mossbauer data concerning an iron monolayer are available for Fe on a d-metal
(W(110) and Cr(110) and on a noble metal (Ag(001) and Ag(111) [12, 13]. The
reduction of the monolayer Bhf for Fe on d-metals coincides with the reduction of
the interface Bhf value in these systems and it is intuitively expected. For a
monolayer on a noble metal, only an enhancement of Bth was found, contradicting
the theory. It was probably caused by a three-dimensional Fe growth, hindering the
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observation of a true monolayer. The present studies removed then the long-lasting
controversy between the experiment and the theory.

Guo and Ebert calculated magnetic moment and magnetic hyperfine fields in a [IML
Fe bcc(001)/5 ML Au fcc (001)] multilayer, which presents a very good
approximation of the Fe monolayer, at least when ground state properties are
concerned [10]. In their calculation, not only the contribution to the hyperfine fields
due to the conventional Fermi contact interaction but also due to the spin-orbital and
orbital contribution induced by the crystal field and by spin-orbit coupling are
accounted for. They found a very pronounced anisotropy of the hyperfine field
determined by calculations for in plane and perpendicular anisotropy, very closely
connected with the corresponding anisotropy of the magnetic dipole moment and the
orbital moment. They calculated Bhf=-22.4 T for the in-plane moments and Bhf= -
17.0T for perpendicular ones, without however stating which situation is
energetically more favorable. It is also obvious that any symmetry modification (e.g
a relaxation of the Au-Fe interlayer spacing leading to a tetragonal distortion) can
modify the anisotropic Bhf contributions largely.

The problem of the magnetic anisotropy in the Fe monolayer on Au(001) is addressed
also in the paper by Okabayashi, Jun, et al [14], that the anisotropies are not sensitive
to changes in the structural parameters of a few percent. The calculations for the Fe
monolayer sandwiched between Au(001) are lacking. The line intensity ratio of the
Mossbauer sextet is 3:1.25:1, which is very close to the theoretical ratio of 3:1.33:1
expected for the experimental geometry for the perpendicular magnetization. The
magnetization switching from an in-plane to the normal direction, which is observed
only for the monolayer film, may be connected with the tetragonal distortion
postulated for the explanation of the large quadrupole splitting. The lowering of the
symmetry accounts for the modification of the spin-orbit coupling because the orbital
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moment quenching is not complete. Based on the relative contribution of the spectral
components, which were identified as coming from a monolayer, a double layer, and
a triple layer, a model of a solid-on-solid-like film can be constructed as shown in
Fig. 7. The nominal 1 M1 of Fe is distributed over the three atomic layers: in the first
one 70% of Fe atoms, is deposited 23 % in the second one and only 7% in the third
one, confirming a growth mode not far from the ideal layer by layer.

nominal 1ML

Figure 7. Model of a solid on solid-like film, based on the relative contribution of the spectral
components resulting from the Fe monolayer 80K CEMS spectrum fit.

3. Results and Discussion

The discussion above is based on a simplified spectrum analysis, assuming a discrete
character of the spectral components. In reality, a distribution of the hyperfine
magnetic field, as well as isomer shift and the quadrupole splitting is an obvious and
natural consequence of the finite size system presented by the monolayer film. The
exact fitting of all hyperfine parameters’ distribution is too difficult. Most of the
fitting procedures treat the distributions of IS vs. Bhf and QS vs. Bhf as linearly
dependent as it was described for Voigt-based method. The additional problem for
the monolayer film comes from the large quadrupole interaction, which is on the
limit of the applicability of the formulas for the energy splitting when the magnetic
interaction dominates over the quadrupole one. It is also possible that the QS vs. Bhf
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correlation obtained from a fit is systematically erroneous, because in the effective
Hamiltonian. Only the product of the angular factor, V,, and n is essential and
different combination of the quadrupole interaction parameters may result in the
same set of the hyperfine levels. In spite of the above considerations, the 80 K
monolayer spectrum was also fitted with a distribution method. A Voigt-based
program has a limitation of the site number and therefore so-called Le Caer program
was used [13], in which a quasi-continuous distribution is fitted. The results of the
fit are shown in Fig.8.
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Fig. 8. The 80 K monolayer spectrum fitted with the quasi-continuous
hyperfine magnetic field distribution method, and, resulting Bhf distribution.

The single absorption line from Al foil was subtracted from the spectrum in Fig.8.a.
The magnetic hyperfine field distribution presented in Fig.8.b reveals additional
details as compared with the previous fit but the main features of the Bhf distributions
agree with the discrete components. The monolayer peak at 23T is the most distinct
and narrow feature. The bulk-like peak at about 33T is also well resolved, whereas
the maxima between 25 T and 30 T are rather broad. Apparently, according to the

27

IJSR, VSRP Publishing, UK E-ISSN 2755-3418
https://ijsr.vsrp.co.uk https://doi.org/10.59992/1JSR.2023.v2n9p1




International Journal
of Scientific Research
(USR)

Vol. (2), No. (9) September 2023 (9) 24al ¢(2) oI

growth model shown in Fig. 7, double-layer areas, represented by the field between
25 T and 30 T are most sensitive to the local Fe configuration. It seems also that all
Fe atoms at steps and other linear defects, with a reduced number of magnetic nearest
neighbors, contribute to that broad component.

Fig. 9 compares the IS vs. Bhf and QS vs. Bhf correlation obtained from the discrete
fit (points) and HFD fit. For the IS the linear correlation imposed by the HFD fit
holds quite well, but for the quadrupole interaction, a stronger dependence should be
used. Alternatively, a fitting procedure allowing different sites with various
correlations must be applied.
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Figure 9 Comparison of the IS vs Bhf, and QS vs Bhf correlations obtained from the discrete fit
(points) and HFD fit (lines) of the 80K monolayer spectrum.

Conclusion

In this work, it is found that the finite size of the STM studies systems shows a
discreet character of spectral components such behavior appears in the distribution
of hyperfine magnetic field as well as isomer shift and quadruple splitting. An
additional problem is the large quadruple interactions that are over the range of the
formulas applied for energy splitting when the magnetic interaction demonstrates
over quadruple one.
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Through this research, we recommend studying this system in more depth and
comparing materials in order to determine the reason for the ineffectiveness of the
Hamiltonian of the monoatomic system.
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Abstract

The cost of extracting conventional energy is increasing and conventional energy
itself is becoming very scarce and research indicates an increase in pollution, and it
also shows that the depletion of conventional energy sources is inevitable. All that
means there is a dire need for an alternative type of energy, that is clean, easy to
install and cost effective and that is Photovoltaic (PV) energy, which is available in
abundance in the study area of research, in which unreliable conventional energy is
used, is usually out of power for more than 12 hours a day and this shortage in power
affects many sectors in the city, such as hospitals, schools, farms and basic facilities
and even the refrigerators of the dead, whose bodies have been decomposed due to
power shortage.

This paper studies the power situation in the town area, on latitude (31.53) and
longitude (23.54), and finds an alternative renewable energy source, namely PV, and
designs a reliable PV system that would compensate for the usual conventional
power shortage suffered by Tobruk City. Two load scenarios are considered, one is
the required load in which only the essential electric devices are involved and the
other is optional in which some extra electric households are added. It is believed
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that this power solution would not only guarantee the availability of power for the
town area, but it also saves money in the long run and saves the environment since it
is a clean that is easy to install and maintain.

Keywords: PhotoVoltaic, PV, Renewable Energy.

1. Introduction

The cost of extracting conventional energy is increasing and energy is becoming very
scarce and could be affected by politics and war, as shown in Fig. 1, which shows
the effect of 2011 revolution on oil production (Chivvis and Martini, 2014)

i

million -
barrels
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day

years =

Fig. 1. The Effect of politics and war on oil production (Chivvis and Martini, 2014).

Research also indicates an increase in pollution (Fig. 2) and predicts the depletion of
conventional energy resources during the last quarter of the 21st century. All that
means that there is a dire need for an alternative type of energy, which is clean,
reliable, easy to install and cost effective, and that is Photovoltaic (PV) energy, which
1s available in abundance in Libya. Fig. 3 shows solar radiation falling in this study
area in a year (in kWh/m2/day) (Ahwide and Aldali, 2013).
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Fig. 2. CO2 Emissions in 2005 and 2008 by Libyan electric companies (Ahwide and Aldali,
2013).

T
~

Solar Radiation in KWh/M2/day

T T T T T T T
o - ~ [ S w o

Months

Fig. 3. Solar radiation in the area’s of study throughout the year (kwh/m?/day)(Ahwide and
Aldali, 2013).

Unlike conventional generation systems, solar PV energy is available at no cost and
it generates electricity pollution-free and can easily be installed on the roofs of
residential homes as well as on the walls of commercial buildings. Another thing, is
that demand and need for electricity is increasing rapidly, as shown in Fig. 4. in the
near future the need for power consumption goes to about 9000 MW in 2020
(Ahwide and Aldali, 2013).
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Fig 4. Increase in energy demand in Libya, now and in the near future (Ahwide and Aldali,
2013).

2. Photovoltaic (PV) Systems

Photovoltaic (PV) gets its name from the process of converting light (photons) to
electricity (Fig. 5). Traditional solar cells are made from silicon, and they are
generally very efficient (Knier, 2002). Thin film cells use semiconductor materials
only a few micrometers thick. Because of their flexibility, thin film cells can double
as rooftop shingles and tiles and building facades (NREL, 2019).

SUNLIGHT
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SPECIALLY TREATED
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Fig. 5. The process of converting light (photons) to electricity (Knier, 2002).
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Usually, PV cells are connected as shown in Fig. 6, where they are connected to
inverters to supply AC voltage and tied optionally to the public grid.
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Fig. 6. PV systems connections tied optionally to the public grid (West Magazine, 2012).

3. Power Shortage in Case Study Area

Some areas in Libya are usually out of power for more than 12 hours a day and there
are many reasons for that, including increase in population and buildings and the
difficulty in maintaining conventional power sources and most of all the chaos and
war in the country that destroyed many power equipment, wiring and transmission
lines. It is severe electricity crisis involving hospitals, schools, farms and basic
facilities and even the refrigerators of the dead, whose bodies have been decomposed
due to power shortage. This is due to the war that has been going on for years. Fire
has hit the power plants and some of them have been stolen by criminal gangs and
copper transport lines have been stolen in more than one area.

4. Problem Statement

The depletion of PowerStation and its equipment led to the suspension of some units
and the reduction of generation available to the public network. The workers at the
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station are trying, to the extent possible and with limited availability, to cover the
deficit through nutrition from the North Benghazi station, as well as from the districts
of the Egyptian Salloum area to prevent increasing the hours of daily loading of the
citizens but current consumption makes it more difficult to provide electricity to
dozens of residents of the city and neighboring areas because of the low temperatures
that sometimes reach below 10 degrees Celsius, which requires the use of heating
devices continuously. The case study area is a small town, suffering from a power
shortage, and there is a dire need to find an alternative renewable source of energy.

5. Literature Review

Renewable energy (RE) alternatives to conventional energy as an option to solve the
power shortage in certain areas of the world have been subject to various research
and studies around the globe.

In (Ramelli et al. 2016), a plan is proposed that calls for a wide spectrum of
renewable energy applications and renewable energy applications, and the gained RE
experience in Libya was highlighted.

Some researchers in Libya (Khalil et al. 2016) studied the effect of conventional on
the environment and found out that there has been an enormous increase in CO2
emission and proposed to use RE sources, specifically a photovoltaic system model
used it to estimate the energy output of a PV system installed in Libya.

The demand for energy, as (Khalil et al. 2016) suggested, will substantially increase
in the near future as a result of the economic development in order to build new
infrastructure in Libya after the massive destruction that happened during the last
seven years, therefore, Libya should use its alternative energy supplies to cover some
of its load requirements, and the country has very high potential for solar and wind
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energy beside other available renewable sources in the country like geothermal,
biomass and tidal waves.

In (Frefer et al. 2017) researchers assessed the current situation of the General
Electric Company of Libya (GECOL) by measuring the total and partial service
productivity from 2006 to 2014 and two phases were used in the study to measure
the company's productivity. In phase one, productivity was measured using the
outputs data based on the electricity delivered and in phase two; an attempt was made
to find the actual output and the results showed that there was a decline in the
productivity of the company in all years of the study period and that the company's
overall performance during the study period was generally poor.

An investigation of the financial and technological challenges and opportunities
facing the utilization of renewable energy resources in Libya was done in (Mohamed
et al. 2013), where researchers investigated the availability of different RE resources
in Libya and the practicality of implementing some of these options and their study
showed that despite the recent political changes, renewable energy is still
strategically of high importance with solar and wind energy as the main sources of
energy.

A report regarding energy production and consumption in Libya (UNEP, 2015) listed
Waddan, Libya, as a prospect for the utilization of the existing geothermal source for
power and underground thermal energy storage, in which surplus heat is stored in
pipes in the ground during the warmer months to be extracted during the cooler
winter seasons is being looked at as an option. The report also stressed that Libya
has expansive areas of unencumbered desert land where solar radiation has been
measured at 7.5 kWh/m2 and could lend itself to the development of solar energy.
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The need for alternative energy pushed authorities in Libya toward a rapid but not
well planned investment in RE; Renewable Energy Authority of Libya (REAOL)
expects RE share to reach 10% of energy demand in 2025 (Rajab et al. 2017).

6. Proposed Solution and Proposed Model

The expected increase in the load demands can be compensated by utilizing solar PV
systems. Based on 100§ price for the crude oil price per barrel the cost of one kWh
produced by oil is about 0.176$, while the average cost of one kWh produced by PV
is around 0.123$ (Eddine and Salah, 2012), and since this town area has plenty of
solar radiation (Fig. 3) that makes PV systems a much better solution than other
options. A solar PV system will be constructed to cover part of the deficit from the
general electricity network. Looking at the data collected from the Electric Company
for the year 2017 (Fig. 7) and the first quarter of 2018 (Fig. 8), indicates that PV
systems can do the job efficiently and reliably over other RE options (TEC, 2014).

2017
o IIU “Illlll
& > 4 D 10 11 12
Months r::>
Fig. 7. Power loads in 2017.
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Fig. 8. Power loads in the first quarter of 2018.

Load accounts in the case study town (latitude (31.53) and longitude (23.54)) are all
considered in the system design and calculations. The average monthly solar
radiation, the angle of solar radiation, the angle of the solar panel's inclination are
measured and/or calculated and that decided exactly how much energy needed for
each home about 400 homes.

Two load scenarios are considered, one is the essential load in which only the
essential electric devices are considered and the other is optional in which extra
electric devices are added. Comparing costs of PV systems with the conventional
sources of energy would lead to deciding which one is the most effective, reliable
and efficient technique.

Designing of PV systems that would be installed in each one of the 400 homes in the
case study town had been planned and implemented after a detailed study of the area
and the various power supply options. It is a stand-alone system for each home that
provides the essential electricity needs for residents in the area (extra power needs
are considered as another option).

Although data collected and system design had been carried out for single homes, it
could be easily connected to the general electric power grid as shown in Fig. 9. An
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important factor considered in this study is the cycle cost (LCC) which is conducted
to show that although PV systems cost is large compared to conventional power cost,
PV systems cost much less on the long run.

CONNECTION
'O UTILITY GRID
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| AC POWER
BATTERY RS m LL—" FRom uTILITY
BANK J
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\ N - \ e
w\ ), /§ \ A

y E—-‘? Rl
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TYPICAL ACLOAD //
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Fig. 9. A typical PV system (Sun Run, 2019).

Based on data collected from the Electric Company (Fig. 7 and Fig. 8), the power
demand could be met using PV systems and that is proved by the calculations of load
below, considering all factors affecting PV efficiency like latitude, longitude and PV
load equations which were calculated using real data and the final results were
compared with the value of the load resulting from the general grid electricity cost
wise and environment wise. The main components of the PV system for each one of
the 400 homes are shown in Fig. 10.
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ACLOADS

Fig. 10. PV systems components (Sun Run, 2019).

7. Calculations of Power Needs in Al-Wuter

Based on the power needs and the average use of household electrical appliances
which could be approximated using a survey of the people in the area, the power
consumption needs are calculated and the results are summarized in Table. 1 for
essential appliances power loads.

Table 1. Essential power loads per home.
Total Price || Daily

cost | Per kW Energy Number
LD || LD || Whi/day || ofHours |

- m—
[a5 [ 002 | 2250 [ 15 | 150 [ 1 | Refregerator

s [ o | s [ 45 | 250 [ 1 | Freerer

-----
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- Power Used by Appliances

Total appliances power use = 15000 Wh / day

PV panels energy = 15000 x 1.2 = 18 kWh / day

- Size the PV Panel

Total Wp of PV panel = 18000/ 5

Capacity needed = 3600 Wp

Number of PV panels = 3600 /250 =14.4

Number of PV panels Needed = 16 models

16 modules for one home

6400 modules for total of 400 homes.

- Inverter Sizing

Total Watt of all appliance = 15000 W

For safety, the inverter should be considered 25% - 30 % bigger than that.

The inerter size should be about 18750 W

400 inverters are needed for 400 homes.

- Battery Sizing

Total appliance use = 15000 W

Nominal battery voltage = 12V

Battery capacity = 15000/0.85x0.6x12 = 2450 Ah

Total Ampere hours (Ah) required = 2450 Ah

So, the battery should be rated 12V-2450 Ah.
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400 Batteries of the same rating above are needed.
- Solar Charge Controller

Current = (16 x 250/12) x 1.2 =400 A

Charge controller = (16x250/12) x 1.2 =400 A
The controller must be rated 400A/12V or greater.
Charge controllers needed for 400 homes = 800.

- Assumptions Taken for the Design

Inverters efficiency is about 90%

Battery voltage used for operation = 12 volts
Combined efficiency is calculated as follows:
combined efficiency=inverter efficiency X battery efficiency=0.9 < 0.9 =0.81 =81%
Sunlight in a day = 8 hours/day (peak radiation)
Operation of lights and fan = 6 hours/day

PV panel power rating = 40 Wp.

The operating factor which is used to estimate the actual output from a PV module.
[The operating factor is between 0.60 and 0.90] in normal operating conditions,
depending on shading, temperature, dust on module, etc. (NIT, 2018).

8. Cost Estimation of PV System Components

Cost = No. of PV modules x Cost/Module = 16 x $250 = $4000

Cost of batteries = No. of Batteries x Cost/Battery =1 x $1000 = $1000
Cost of Inverters = No. of inverters x Cost/Inverter =1 x $1000 = $1000
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Total cost of system components = $4000 + $1000 + $1000 = $6000
Additional cost of wiring = 10% of Total = (10/100) x $6000 = $600

Total cost of the system = $6000 + $600 = $6600

~ 10000 LYD (official rate)

~ 25000 LYD (in reality)

Cost for 400 homes = 4000000 LYD (official) = 10000000 LYD (in reality)

9. Additional loads (optional/extra Household appliances) Analysis
and Cost

Not all the people in the area would use only the essential devices, but many of them
will be using some additional optional/extra appliances at different times of the year,

so that must be considered in the design so the cost will be known prior to the final
design. The additional power loads per home are shown in Table 2.

Table 2. Additional power loads per home.

Daly Energy of

Whiday

100 0.02 5000 2500

.----- Ie ;
6000 Heater

1800 1800 Iron

The cost of the system considering the additional loads (appliances) can be calculated
by adding the cost of the extra number of panels needed.
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Total appliances poweruse = 15K +15K=30K

Number of panels=32 (twice that in section 8) Cost =Number of PV modules x
Cost/Module =32 x $250 = $8000

Cost of batteries = No. of Batteries x Cost/Module = 1 x $2000 = $2000

Cost of inverters = No. of inverters xCost/Inverter = 1x $2000 = $2000.

- Total cost of system components

= $80000 + $2000 + $2000 = $12000

- Additional cost of wiring = 10% of total cost = (10/100) x $12000 = $1200
Total cost of the system = $12000 + $1200 = $13200 = 20000 LYD (official)
~ 50000 LYD (in reality)

Cost for 400 homes = 8000000 LY D(official) = 20000000 LYD (in reality).

10. Conventional vs. PV Power Cost

The motivation behind installing PV systems is not only because it is clean and
environment friendly, but this study is to find out the difference between
conventional power generation, transmission, and distribution and renewable energy
generation, where homes have stand-alone PV systems (with no transmission and no
distribution costs).

The cost of the same amount of power using PV systems would be considered in the
following section, where the cost of panels, inverters, batteries, etc., would be all
added to the wiring costs and the Life Cycle Costing LCC of the devices needed
between the cells and the loads.

45

IJSR, VSRP Publishing, UK E-ISSN 2755-3418
https://ijsr.vsrp.co.uk https://doi.org/10.59992/1JSR.2023.v2n9p?2




International Journal
of Scientific Research
(USR)

¢ gantt 48 gal) Adaall
dsalall

”»

IJSR
Vol. (2), No. (9) September 2023 (9) st ¢(2) Hla!

After knowing the price of kilowatt hours in that area of the General Electricity
Company and considering the transmission, distribution, labor, and maintenance
costs (or $2M per IMW, or $2000/kW-US standards), total cost of the 400 home
power is:

Total cost (essential) =400 x 15kW x $2000 = $12000000 = 18000000 LYD (official
rate) = 50000000 LYD (in reality)

Total cost (essential + options) = 400 x 30kW x $2000 = $24000000 = 36000000
LYD (official) = 100000000 LYD (in reality)

Comparing the cost of conventional systems in use with the proposed PV system, it
can be seen that the cost PV systems is much less than that of the conventional one
and considering the pollution and maintenance, PV systems has a definite advantage.

11. Life Cycle Costing (LCC)

Life Cycle Costing (LCC) of the PV system includes the sum of all the present worths

(PWs) of the costs of the PV modules, storage batteries, battery charger, inverter, the

cost of the installation, and the maintenance and operation cost (M&QO) of the system.

The lifetime N of all the items is considered to be 20 years, except that of the battery

which is considered to be 5 years. Thus, an extra 3 groups of batteries (each of 6

batteries) have to be purchased, after 5 years, 10 years, and 15 years, assuming an

inflation rate is of 3% and a discount or interest rate of 10%. Therefore, the PWs of

all the items can be calculated as follows (for the essential needs) [25]:

-PV array cost CPV = $ 4000

- Initial cost of batteries CB = $ 1000

- The PW of the 1st extra group of batteries (purchased after N = 5 years) CB1PW
can be calculated, to be $ 719 from:

-1000 ((1 +1)/(1+d))°, where i = inflation rate = 3% and d = interest rate = 10%
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- The PW of the 2nd extra group of batteries (purchased after N = 10 years)

- CB2PW and that of the 3rd extra group (purchased after N = 15 years) CB3PW are
calculated to be $ 518 & § 372, respectively.

- Charger cost CC = $ 1000

- Inverter cost Clnv =$ 1000

- Installation cost CInst = 0.1 x 4000 =400 $

- PW of maintenance cost CMPW is calculated to be $1200 [25], using maintenance
cost per year (M/yr) and system's life time (N = 20 years).

Therefore, the LCC of one home system can be calculated, to be $10209, from:

LCC =4000 + 1000 + 719 + 518 + 372 + 1000 + 1000 + 400 + 1200, and total cost
of the 400 homes will be $4083600, which is LYD 18376200, and that is still much
less than the cost of conventional energy resources (LYD 40000000), besides it is
clean, saves the environment and it is easy to install and maintain.

12. Components of the System
- PV Module Specifications
Fig. 10 shows the specification of PV modules.

- Batteries and Charge Controllers
Fig. 11 shows the battery used and Fig. 12 shows the charge controller, while Fig.
13 shows the charge controller's specifications.
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Fig. 10. Specifications of the PV modules.

IJSR, VSRP Publishing, UK
https://ijsr.vsrp.co.uk

Fig. 11. 12V, 2450 Ah Battery.
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Fig. 12. A charge controller (12/24 DC).

Fig. 13. charge controller specifications.
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- DC to AC inverter
Fig. 14 shows the AC/DC inverter.

Fig. 14. AC/DC inverter (1700VA =~ 1000W).

13. Conclusions

Supplying power energy for areas that suffer from power shortage and regular
blackouts is very important, especially in Libya where some places like this town
area are suffering power shortage due to war and power equipment damage. An
alternative power supply that supply reliable source of energy had to be considered
and Photovoltaic (PV) systems are the best choice because it is clean, easy to install
and maintain, and cost effective in the long run. PV systems are reliable and excellent
economic alternative to conventional energy generators, which are old and suffer
from irregular maintenance.

The rural area has been researched and a study is carried out for 400 single residential
homes in the area using an independent PV system. Following the detailed research
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and understanding of the power supply problem in the area, a complete design and
cost analysis were done and results showed great power availability and excellent
efficiencies. The PV systems alternative does not only guarantee power availability
for people, but it also improves the quality of services in the area and decreases
deforestation and CO2 emission.
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ABSTRACT

This research aims to explain the nature of the mortgage instrument by
reviewing its definition and provisions in Islamic law. As well as knowing the
importance of this tool in documenting debts in Islamic banks. To achieve these
goals, the paper was divided into six sections that briefly cover the subject of
mortgage jurisprudentially, with a focus on mortgage applications in the case of
Islamic banks.

Keywords: Mortgage, Documentation, Islamic Bank.
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Abstract:

Introduction: Describing the US wars in Vietnam and Iraq, many critics assert the
similarity between US decision making in both wars. The critics of U.S.
administration often link between Iraq and Vietnam, charging George W. Bush and
his policy makers that they had rejected the lessons of Vietnam War 1965—73 and
involved the country in a similar kind of conflict.

Purpose: This study aims to draw parallels between Iraq and Vietnam wars which
mainly center on the role of misinformation and deception in the run-up to the two
wars, the political and military problems that the United States confronted in each
case, and the ebbing of public support in the face of two similarly draining conflicts.

Study questions: The study raises many substantive questions concerning the two
wars: How did America become involved in Vietnam? How did it launch war in Iraq?
What were the main motivations in both wars? What were their main aims? Did the
decision makers in George W. Bush’s administration learn the lessons of Vietnam or
they repeated the same mistakes?

Methodology/Approach: The study depends on the analytical and comparative
approaches to analyze thoroughly how USA became involved in Vietnam and Iraq,
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its motivations, and its aims, trying to find satisfying answers to the questions it
raised.

Keywords: Iraq war, Vietnam war, war on terrorism, US, and Middle East.

1. Introduction

Dwight Eisenhower (US President 1953-1961) once gave his famous statement in
his News Conference on August 111", 1954: "All of us have heard this term
'preventive war' since the earliest days of Hitler. In this day and time ... I don't
believe there is such a thing; and frankly, I wouldn't even listen to anyone seriously
that came in and talked about such a thing." One thinks Eisenhower was foreseeing
what would happen from his country's consecutive administrations in the Middle
and Far East for decades. The United States had to struggle with the consequences
of Vietnam, but the war in Iraq was not another Vietnam. It was far worse. The
United States in Vietnam aimed at putting down the communist aggression in
Southeast Asia, but in Iraq, the Bush administration engaged in a war of choice to
promote American ideals and democracy in the Middle East, as they pretended.

2. Vietnam and Iraq: Common parallels:

In America at War since 1945, Gray Donaldson argues that Vietnamese people had
been in a struggle for their own independence almost from the beginning of
Vietnam's existence. From early 1847 France moved to colonize Vietnam. The
French colony of 1847 became Indochina and included Laos and Cambodia. On
December 7%, 1941, when negotiations with the US broke down, the Japanese army
bombed Vietnam. (Donaldson, 72-73). After the end of WWII, the guerilla forces
resisted the Japanese presence, then the colonial power of France in the north. The
Democratic Republic of Vietnam was established in Hanoi with Ho Chi Minh as
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president. After years of military conflict and in 1954, The French and Ho Chi Minh
signed an agreement of division of Vietnam restricting the French authority in the
south around Saigon. But soon, and only one year before the American intervention
in Vietnam, France decided to pull out from Vietnam. Donaldson agrees that "for
France, Vietnam was little more than a way to regain some international prestige
following the humiliations of World War II. Paris was no longer a world player.....It
had absolutely nothing to gain by staying on." (Donaldson, 82) The French troops
withdrew from Vietnam in 1954. But there is a great difference between the presence
of France during more than a century in Vietnam and the intervention of the US
there later. L. C. Gardner sees that "France in 1954 was a colonial power seeking to
re-impose its rule, out of tune with Vietnamese nationalism and divided at home.
The US in 1965 was responding to the call of a people under Communist assault, a
people undergoing a non-Communist national revolution." (Gardner, 1995: 237)

Moreover, Donaldson states that the US intervention in Vietnam was based mainly
on the 'Domino's theory' which assumes that if Vietnam became communist, the rest
of southern and southeast Asia would fall to communism. This theory was not based
on a clear understanding of Asian history. Only in Vietnam was communism a
factor, and even there it took a backseat to nationalism. There were two main reasons
for the US policy mistakes in misjudging the situations in southern Asia; the first
was that the US diplomats assigned to Vietnam were almost always French-speakers
with no knowledge of Vietnam or the Vietnamese people. They spent their time in
the controlled environment of Saigon, well away from the life of the peasants and
the pulse of the nation. Another reason was that the domino theory was based on
racism; the US administration believed that since all Asians looked alike, they must
somehow think alike as well, and as one went so went the others. Whatever the
reason, it is clear now that the policy makers in Washington misjudged Vietnam and
had a profound misunderstanding of Asia and Asians. (Donaldson, 79-80)
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For decades, Donaldson asserts, the defeat of US forces in Vietnam and the loss of
the US role as a world leader and defender of freedom since the end of the Second
World War had a great impact on American politics and disturbed the American
governments. Therefore, in the 1991 Gulf War, after the fighting had continued for
one hundred hours in the Iraqi desert, President Bush said in confidence that "the
nation had finally kicked the Vietnam syndrome, that the many ghosts of Vietnam
and Korea had finally stopped haunting the nation." (Donaldson, xiv)

To understand what happened in Iraq, we need to flashback to the 1980s. The
Americans and Iraqis forged an alliance in 1983 as both had the same enemy:
Ayatollah Khomeini of Iran. "The Iraqis had long-standing disputes with Iran and
the Americans were still smarting over the seizure of American hostages in 1979.
Twenty years ago, each side had something the other needed. The Americans wanted
an ally in the Middle East and Iraq needed food, money, and military supplies.’! To
pursue a war for territory and navigation rights with Iran, Saddam invaded Iran in
1980 using chemical weapons, the war that lasted for eight years and left a million
fatal casualties. The United States supported Saddam Hussein with arms not only
during his eight-year war with Iran, but also in his suppression of Shiite uprising of
1991 and his military operations against the Kurds in the north. The Kurds, who
represent a fifth of Iraq, tried to fight back as a reaction to Saddam's attacks; but
"they were crushed with aerial assaults and chemical attacks involving mustard gas
and nerve agents." Raid Juhi, the chief judge of the Iraqi High Tribunal's
investigative court, said at a news conference on April 5%, 2006: "It was during this
campaign that thousands of women, children, and men were buried in mass graves
in many locations. The natives of Kurdistan suffered very hard living conditions,

'0riginally broadcast on March 26, 2003, on CBC News.
http://www.cbc.ca/fifth/kurds/alliance.html
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forced relocation, and illegal detention for a large number of people." (Wong, 2006)
"Kurdish officials often say that 180,000 were killed in the Anfal campaign, but the
actual number is closer to 80,000, according to Joost Hiltermann, the Middle East
director of the International Crisis Group." This wasn't all; "the massacre in the
village of Halabja left at least 5,000 Kurds died from gas attacks on March 16,
1988." (Wong, 2006)

According to Dr. Stephen Bryen?, a Pentagon official in charge of monitoring
technology exports, the Reagan administration was aware that Iraq was using
chemical weapons in its war against Iran. This was against the Geneva Convention
which outlawed the use of chemical and biological weapons in 1925. He states:

As early as 1983, the Reagan Administration was already well aware that Iraq
was using chemical weapons in its war against Iran. According to U.S.
intelligence, it was on an ‘almost daily basis’. But that wasn’t all; there were
also intelligence reports the Iraqis were using chemical weapons in the north of
their own country, in the battle against the Kurds, but the White House did
nothing.

Bryen states that "Iraq requested 1.5 million vials of atropine - the antidote for nerve
gas;" and although "official U.S. policy prohibited military sales to Iraq, the
Commerce and State departments pushed to sell the Iraqis 'dual-use' items." On
March 16", 1988, Saddam Hussein attacked the Kurdish city of Halabja with
chemical weapons. The reaction of the US administration was deadly bizarre.
Although the U.S. administration officially denounced the use of chemical weapons
in the attacks on the Kurds, it was in fact business with Iraq. Senate staffer Peter
Galbraith drafted a legislation to impose harsh economic sanctions on Saddam's

2 CBC, March 26, 2003.
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regime. Bryen notes that "although the bill passed through the Senate in only one
day, the powerful farm and business lobbies warned that the legislation would only
punish the Americans trading with Iraq."

Bryen assumes that this reaction of the US administration towards Saddam's attack
on the Kurds made him believe that his alliance with US is strong enough that he
could attack the oil rich Kuwait and claim it as an Iraqi province. Therefore, not long
after that, in August 1990, Saddam Hussein ignored warnings of US, Arab countries,
and UN and sent his troops to invade Kuwait. Bryen asserts: "For a decade, the
American government turned a blind eye towards the Iraqi government." But the
end of the US-Iraq alliance drew near. Thereafter, the USA led a UN coalition troop
and launched operation Desert Storm in Iraq in February 1991.

Galbraith notes that "the U.S. seriously under-estimated Saddam Hussein." He
asserts: "We would not be here today in a 2™ Gulf War against Saddam Hussein if
he had understood and if he had been made to understand that his behavior would
have consequences." (Quoted by Bryen)

Searching for the common parallels between the American two major military
adventures since the Second World War, both Vietnam and Iraq were fought in Asia
and "for no real strategic advantage", as Donaldson asserts. (Donaldson, xiv) It
seems clear that Johnson purposefully deceived the American public. Donaldson
states that on the afternoon of August 4", 1964, there was a new evidence brought
forward suggesting that "a second attack had not occurred in the Tonkin Gulf."
Nevertheless, Johnson ignored this evidence and accepted the recommendation of
his Secretary of Defense Robert McNamara to "launch the attack". Johnson told the
American people on TV about the North Vietnamese attacks and the U. S. response.
He assured his people that "firmness will always be measured. Its mission is peace."
(Donaldson, 25) The common policy in the US foreign relations in both Vietnam
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and Iraq wars was to strike against adversary before it can strike at you. Thus, both
Johnson and Bush went to war and had expanded their presidential power with the
support of the vast majority of the American public. Trying to justify the invasion
of Iraq, George Bush, in the President's Radio Address, stated:

American and coalition forces have begun a concerted campaign against the
regime of Saddam Hussein. In this war, our coalition is broad, with more than
40 countries from across the globe. Our cause is just the security of the nation’s
we serve and the peace of the world. And our mission is clear, to disarm Iraq
of weapons of mass destruction, to end Saddam Hussein's support for terrorism,
and to free the Iraqi people.?

In his claims, Bush focused on two key items: Saddam's development of new
weapons of mass destruction to use against the US and Israel, and his support of a
terrorist network that included many members of Al-Qaeda team. Although minority
members in Congress opposed the war resolution, and argued that it gave the
president an "unchecked authority", most members of Congress believed that Iraq
was now a direct threat to the security of the US and that a "military action in Iraq
is inevitable." (Donaldson, 29) After Bush had safely tucked the war resolution in
his pocket, he moved to his second step to gain the support of the American people.
In his speech to the Americans, Bush declared that "the British government has
learned that Saddam Hussein recently sought significant quantities of uranium from
Africa." Bush considered this British report as the first hard evidence that Iraq was
planning to develop weapons of mass destruction. Furthermore, Bush assured that
Iraq harbored most of America’s enemies and international terrorists. The normal
result of Bush's arguments was that the vast majority of Americans favored a direct

3 Bush, George W. The White House: Operation Iraqi Freedom. 2003.
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attack against Iraq. With Congress and American public support, Bush needed to
secure the support of the United Nations. When the security council refused to
produce a resolution against Iraq, Donald Rumsfeld, Secretary of Defense suggested
that "the US didn't need old Europe to defend its interests", a thinly veiled attack on
the French who had opposed the UN resolution forcefully. In short, by March 2003,
Bush had had the congressional resolution, the support of American people and a
major ally by his side. (Donaldson, 30-31)

3. Aims and motivations of war

The Iraq war aims include effecting regime change, spreading democracy in the
region, and destroying an international terrorist network. For nearly a year before
the March 2003 invasion, in 2002 Bush argued that “the United States had a
responsibility to change the course of events in Iraq because the threat from that
country “stands alone” and because it gathers the most serious dangers of our age in
one place.” In early 2003 Colin Powell, secretary of state, warned before the United
Nations that “Saddam was developing weapons of mass destruction to project
power, to threaten, and to deliver chemical, biological and, if we let him, nuclear
warheads”. He added “a second-order issue for the Bush administration was a
sinister nexus between Iraq and Al-Qaeda terrorist network, a nexus that combines
classic terrorist organizations and modern methods of murder.” (Cited in Brigham,
13)

However, just as in Vietnam, the major reason for Iraq war turned out to be quickly
discredited. In both cases, the US went to war "under the cloud of insecurity", but as
there had been no second attack in the Tonkin Gulf, there were no weapons of mass
destruction in Iraq. Moreover, the only evidence that Bush offered to assure the link
between Saddam and nuclear weapons vanished. "It was discovered that the British
report making the connection between Iraq and a source of uranium in Africa had
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been fabricated." (Donaldson, 31-32) So, no weapons of mass destruction were
found in Iraq after the invasion. Furthermore, there was no clear connection between
Iraq and the terrorist network that attacked the US on September 111, 2001. Hence,
US shifted its war rationale completely to the war on terror and promoting
democracy in the region.

In their book, The Five Biggest Lies Bush Told us About Iraq, Christopher Scheer,
Robert Scheer, and Lakshmi Chaudhry claim that George W. Bush pushed the
United States into a defensive war with Irag. And, to do this, his administration
established five key "facts" in the Americans' minds as a precursor to deploy
hundreds of thousands of troops and spend billions of dollars. These five lies, they
argue, were hardly arbitrary, but chosen with a clear understanding of what it takes
to overcome the innate isolationism of Americans. To wage war, the American
public needs to feel an immediate sense of danger. These five lies are: Iraq had
something to do with 9/11 and/or Al Qaeda, Iraq illegally possessed chemical and
biological weapons which were a threat to USA, Iraq was fast pursuing the means
to build and deliver a nuclear bomb, occupying Iraq would not only be a "cakewalk,"
but also Iraqi people would welcome us and cooperate to rebuild their country, and

Iraq could become a democratic model for the rest of the region. (Scheer and al.
2003: 29-30)

After the first four lies had become clear to the American public and/or the
international community, the fifth lie turned out to be the only support for US
administration to launch its war: promoting democracy in Iraq. Scheer and al. argue
that: "The fact that Iraq holds under its dry soil the world's second largest oil reserves
only complicated the pitch for occupation: Americans don't like to think of
themselves as imperialists, getting their hands dirty to secure wealth." They
continue: "Thanks to our history as a former colony, US foreign policy has always
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been clothed in the rhetoric of moral exceptionalism — the idea that wars must be
undertaken at least partly for the greater good of humanity." Invading a country 6000
miles away for its oil or to create a new American empire was not likely to win a
resounding approval from a nation that think of itself always as the "good guy in the
white hat," they assume. (p. 30)

Sen. Edward Kennedy launched a severe attack on Bush accusing him that he has
created "the largest credibility gap since Richard Nixon", and that "truth is the first
casualty of policy in the Bush administration." The Democrat Sen. said that "Iraq
was never a threat to the United States and that Bush took the country to war under

false pretenses, giving al Qaeda two years to regroup and plant terrorist cells
throughout the world." (CNN, April 6™, 2004)

Later on September, Senate Edward Kennedy delivered a speech at George
Washington University and asserted that the Bush administration’s insistence on the
correlation between Saddam and Al Qaeda and his development of WMD lack
credibility and truthfulness. "It should have never been used by George W. Bush to
justify an ideological war that America never should have fought. Saddam had no
nuclear weapons. In fact, not only were there no nuclear weapons, there were no
chemical or biological weapons either, no weapons of mass destruction of any kind."
Kennedy asserted "We now know beyond doubt, [Saddam] did not pose the kind of
immediate threat to our national security that could possibly justify a unilateral,
preventive war without the broad support of the international community. There was
no reason whatsoever to go to war when we did, in the way we did, and for the false
reasons we were given." (Kennedy, Sep. 27", 2004)

Going back to the 1960s to know what motivated US to fight a war also under false
pretenses, John McNaughton, McNamara’s chief deputy in Vietnam, states that the
US aims in priority were: "70 percent—to avoid a humiliating defeat (to our
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reputation as a guarantor), 20 percent—to keep SVN (and then adjacent) territory
from Chinese hands, and 10 percent—to permit the people of SVN to enjoy a better,
freer way of life. ALSO - to emerge from crisis without an unacceptable taint from
methods used." (Cited by Young, 135)

Nevertheless, McMaster argues that the war in Vietnam lacked a clear strategy and
a real logic motivation. He wonders: "How and why Vietnam had become an
American war- a war in which men fought and died without a clear idea of how their
actions and sacrifices were contributing to an end of the conflict." (McMaster, xiv)
He considers the US intervention in Vietnam as "one of the greatest American
foreign policy disasters of the twentieth century;" and the more important is to
determine the responsibility of decision making and why this decision was made.
McMaster notes that from the beginning of Johnson's presidency until July 1965, his
decisions of escalation of US troops in Vietnam and the way these decisions were
made were so critical. He asserts that "although impersonal forces, such as the
ideological imperative of containing communism, the bureaucratic structure, and
institutional priorities, influenced the President's Vietnam decisions, those decisions
depended primarily on his character, his motivations, and his relationships with his
principal advisors." (McMaster, 324)

David Barrett, in Uncertain Warrior: Lyndon Johnson and his Vietnam Advisors,
states that Johnson was overly influenced by the policy advisors he inherited from
Kennedy: "In the matters of foreign policy, Lyndon Johnson was unusually
susceptible to the influence of the so called intellectuals in the administration who
were members in the Kennedy presidency." (Barrett, 118) Barrett refers to the
National Security Advisor McGeorge Bundy and Secretary of Defense Robert
McNamara. This view is echoed by George McTKahin, in Intervention: How
America Became Involved in Vietnam, who asserts the impossible dilemma
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bequeathed to Johnson by Kennedy. He argues that "Johnson is depicted as a
reluctant president being dragged into a war by McNamara and Bundy." (Barrett,
118)

Therefore, McMaster asserts that beginning with wrong decisions, deception of
American public, lies to Congress in July 1965 concerning the number of troops
requested and the monetary cost of action, confidence in McNamara's false strategy,
and disregard of any advice that he wasn't willing to hear, Johnson shouldn't be
surprised by the consequences of his decisions. After the Tet Offensive in 1968,
Johnson declared his withdrawal from the race for the presidential nomination of his
party. McMaster sees that the president's lies and deception were the real loss, and
that "The war in Vietnam was not lost in the field, nor was it lost on the front pages
of the New York Times or on the college campuses. It was lost in Washington."
(McMaster,333)

Likewise, the Downing Street Minutes confirmed that "The Bush Administration
was determined to go to war in Iraq, regardless of whether there was any credible
justification for doing so," argues Sen. Kennedy. The Administration lied and
misrepresented the intelligence trying to link Saddam Hussein with the terrorists of
9/11 and Osama bin Laden despite Osama bin Laden’s disdain for Saddam*, and
with weapons of mass destruction that Iraq did not have." Scheer and al. state: "One
of the hallmarks of the long-running Iraq disinformation campaign led by the White
House is to repeat things that aren't true until a great many people believe they are."
They mention for example Bush's speech on October 7%, 2002, a few days before

4 1In a tape urging Muslims to fight against the United States, Osama bin Laden said that the fighting should be for
God, not for “pagan regimes in all the Arab countries, including Iraq. . . . Socialists are infidels wherever they are,
either in Baghdad or Aden.” Transcript is posted on http://www.indybay.org, retrieved April 10®, 2003.
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the decision of Congress whether or not to authorize the attack against Iraq. Bush
said: "Iraq could decide on any given day to provide a biological or chemical weapon
to a terrorist group or individual terrorists. (...) Alliance with terrorists could allow
the Iraqi regime to attack America without leaving any fingerprints." Scheer and al.
argue that Bush and his administration had a key strategy which was "to pack the
words Iraq, Saddam Hussein, Al Qaeda, terrorism, and 9/1 1 together in the sentence
as often as possible." (41-42) Bush states in Cincinnati:

Some have argued that confronting the threat from Iraq could detract from the
war against terror. To the contrary; confronting the threat posed by Iraq is
crucial to winning the war on terror... Terror cells and outlaw regimes building
weapons of mass destruction are different faces of the same evil. (...) Some
citizens wonder, after eleven years of living with this problem [of Iraq's pursuit
of WMD], why do we need to confront it now? And there's a reason. We have
experienced the horror of September 11%.

On Meet the Press in mid-September, Dick Cheney stated another astonishing claim
that victory in Iraq means "we will have struck a major blow right at the heart of the
base, if you will, the geographic base of the terrorists who had us under assault now
for many years, but most especially on 9/11." Scheer and al. argue that Cheney's
claim means that "If the money, manpower, and shelter for Al Qaeda came from
Afghanistan, Pakistan, and Saudi Arabia, then attacking Iraq was smart because it
was in the same geographic area?" They refer again that Iraq and 9/11 were being
mashed together in an illogic sentence, but it's made by an intelligent man. (43)

General Brent Scowcroft, the National Security Advisor for Presidents Gerald Ford
and George Bush, wrote in August 2002 in the Wall Street Journal:

Saddam's strategic objective appears to be to dominate the Persian Gulf, to
control oil from the region, or both. But there is scant evidence to tie Saddam
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to terrorist organizations, and even less to the September 11 attacks. Indeed,
Saddam's goals have little in common with the terrorists who threaten us, and
there is little incentive for him to make common cause with them. He is unlikely
to risk his investment in weapons of mass destruction, much less his country,
by handing such weapons to terrorists who would use them for their own
purposes and leave Baghdad as the return address.

"If the only problem the United States had with Saddam Hussein's regime were its
involvement with terrorism, our problems would be relatively mild," wrote Kenneth
M. Pollack in his book The Threatening Storm: The Case for Invading Iraq. He
continues: "Saddam has never given WMD to terrorists (at least to our knowledge)
for the same reasons he has distanced himself from international terrorist groups in
general." (Cited by Scheer and al. 47, 48)

In September 2002, however, Dick Cheney went on affirming the Prague meeting
between Mohamed Atta, the leader of 9/11 hijackers, and an Iraqi official a few
months before the attacks. He stated: "We have reporting ... that places [Atta] in
Prague with a senior Iraqi intelligence official." A month earlier, in August, the
headline of Los Angeles Times was "US Returns to Theory on Iraq September 11
Link," and quoted a senior Bush administration official claim: "There is growing
evidence of the ties between Al Qaeda and Iraq... The White House is now backing
claims that the Prague meeting took place." This linkage has a fundamental
importance as the European leaders and politicians insisted on such a link to justify
an attack against Iraq. Fred Barnes, executive editor of Weekly Standard, wrote on
August 12", 2002: "The meeting has political and international importance. A
connection between Iraq and Atta, an Al Qaeda operative under Osama Bin Laden,
bolsters the case for military action by the United States to remove the Saddam
Hussein regime in Iraq."
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"Within the week;" state Scheer and al., "however, the story had been completely
demolished. First, CIA Director George Tenet admitted to Congress that his agency
could find no evidence to confirm that the meeting took place." In addition, the
Czech domestic intelligence agency told Bush administration officials that "there
was no evidence of a meeting;" according to the 7Times. The Czech officials told US
that "they have no evidence that Mr. Atta was even in the country in April 2001."
(pp. 55-57) After US administration presented a worldview in which Saddam was
the New Hitler, unsurprisingly on September 17", 2003, Bush confessed briefly that
there was no evidence linking Iraq to 9/11.

4. War analogies

At the end of the Gulf War, Bush declared: "By God, we have kicked the Vietnam
syndrome once and for all." Commenting on Bush's statement, George Herring states
that it suggests "the extent to which Vietnam continued to prey on the American
psyche more than fifteen years after the fall of Saigon." (Herring, 1991-1992: 104)

Vietnam is one of the lethal wars in the last century. Brigham argues that in 1967
and afterwards, according to CIA's own studies, the bombing strategy in Vietnam
had not achieved the desired results. Nevertheless, US commanders in Vietnam
declared that bombing had succeeded, and until today, there are many US military
leaders believe this and insist on it. Much of South Vietnam had been seriously
destroyed through the American bombing operations. Each American blow "was
like a sledgehammer on a floating cork," reported the journalist Malcolm Browne,
who covered the war. The number of civilians killed during the Vietnam War (1964-
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1975)° is huge. It represents more than 10 percent of the entire population of
Vietnam. On the other hand, US troops suffered heavy losses. Over 58,000 were
killed and another 150,000 were wounded. The question now is: Did South Vietnam
really worth all this death and destruction? Or are the protracted war results
satisfying? Most policy analysts today suggest that the air war in Vietnam might
only have strengthened the morale of North Vietnam and its citizens. (Brigham, 43,
44) In January 1973, Congress cut off funding for South Vietnam, whereas the
Soviets were funding Hanoi with more than $1 billion. This was the main reason
that harried the US withdrawal. (P. 46)

Moreover, David Elliott states that one of the most significant lessons of Vietnam is
“be very careful in applying analogies.” In his book Analogies at War, Khong asserts
that when the decision makers face novel problems, analogies serve as "a cognitive
filter which transforms the unfamiliar into something recognizable, and reduces
complexity to manageable proportions." But this approach has many pitfalls if the
decision maker chooses an unsuitable analogy. There is no better example than
Kennedy and Johnson who would have been better served with cautions about the
French experience in Indochina than with bracing lessons from Munich and Korea,
as Khong notes. (Cited by Elliott, 1).

In a parallel context, in 2001 when the US troops launched a military strike on
Afghanistan, Secretary of Defense Donald Rumsfeld was asked if the U.S. might be
getting into another Vietnam. As usual, his answer was short and ridiculous: “All
together now: Quagmire!” (Woodward, 37) In 2003, after the US had started the
invasion of Iraq, he was again asked the same question, and again gave another

5 These dates designate the so-called 'American’ phase in the war in what is now called Vietnam. The whole military
conflict stretched from 1946-1975.
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absurd answer: “It's a different era. It's a different place.” (The Associated Press and
Reuters, July 1%, 2003) One argues that Rumsfeld's statement is incorrect, as the
analogies of Vietnam predate the invasion of Iraq. It's for that reason that Sen.
Edward Kennedy has called Iraq "George Bush's Vietnam." (Kennedy, April 6%,
2004) Melvin R. Laird, the secretary of defense during Richard Nixon's first term,
argues that "Both the Vietnam and Iraq wars were launched based on intelligence
failures and possibly outright deception." (Laird, 4) The idea is echoed by Brigham
who asserts that "Both wars were justified by false reports, in Vietnam the Gulf of
Tonkin attacks, and in Iraq the weapons of mass destruction that weren't there and
the phony connection between Saddam Hussein and Al Qaeda." (Brigham, 12) The
most common similarity in the two wars was the illegal procedures and presidential
deception to gain Congressional authorization to launch military strikes. The parallel
is clear between the deception of Johnson's administration concerning the resolution
of Tonkin Gulf and Bush's foreign policy makers' concerning using military force to
overthrow the Saddam Hussein regime. Therefore, both wars first enjoyed wide
public support and Congress authorized Presidents Johnson and George W. Bush to
achieve their objectives; but after many failures and impending defeat, and one can
add after the reasons for wars had vanished, the public and Congress turned against
the wars." (Brigham, 12-13)

Although their cautionary warnings haven't been taken seriously, the American
journalist and author Orville Schell and other voices warned from the very beginning
that the US troops could be "entrapped in a guerrilla war" like that in Southeast
Aisha in China and Indochina in the middle of last century. He stated that the
scenario could be repeated in Iraq; all the difference will be "the abyss between
quagmire and sand." (Schell, 2) He asserts that the Bush administration neglected
the fact that in such guerrilla warfare the weaker forces usually triumph over the
powerful ones. They also neglected the history and how Mao Zedong and the Red
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Army through such guerrilla technique, and though weaker and less equipped,
outlast the Japanese invasion and the Chinese National Government in 1920.

Therefore, the Bush Administration tried deadly to eliminate any use of terminology
or lexicon that may remind the defeat of Vietnam, Elliott states. They refused to
refer to the resistance as an "insurgency" to avoid arousing the "ghosts of Vietnam"
and to remove the sense that Iraq is another defeat for America. In May 2006 they
denied semantically the use of term "civil war" but rather used the expression
"sectarian conflict" in Iraq. This evoked the denials of Kennedy's Administration
that the violence in Vietnam was a "civil conflict" but was, rather an "aggression
from the outside." (Elliott, 3-4) Fung Yu-lan, in his study of Chinese philosophy,
argues that "the making of unauthorized distinctions between words, and the making
of new words, to confuse the correct nomenclature, cause the people to be in doubt,
was called great wickedness. It was a crime like that of using false credentials or
false measure." (Fung Yu-lan, 152. Cited in Elliott)

However, supporters of Iraq invasion not only did their best in the inversion of image
and playing with 'lexicon', but also exaggerated and introduced Vietnam as a military
success for the US troops and so it could be a positive model for war in Iraq.
Therefore, it's not bizarre to read statements as Laird's "from the Tet offensive in
1968 up to the fall of Saigon in 1975, South Vietnam never lost a major battle. The
Tet offensive itself was a victory for South Vietnam and devastated the North
Vietnamese army, which lost 289,000 men in 1968 alone". Yet, he asserts that one
of the main reasons for US troops' failure in both Vietnam and Iraq is that "the
overriding media portrayal of the Tet offensive and the war thereafter was that of
defeat for the United States and the Saigon government. Just so, the overriding media
portrayal of the Iraq war is one of failure and futility." (Laird, 2,3) It's not bizarre
also that Laird attacked Sen. Kennedy after he had declared that "Iraq is Bush's
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Vietnam." Laird states that "[Kennedy] is in the camp of doomsayers who are
'doubtful of the value of spreading democracy', and who claim that the Iraq war is
'all about oil"."

While the US administration resists any connection between Iraq and Vietnam,
analysts and critics exaggerated the analogies of the two wars. The similarities
include the false promise by both US presidents Johnson and Bush of an easy
victory. In Vietnam, the Johnson's administration signaled to Hanoi that "the United
States hoped not to deepen its involvement in the country —but would, if necessary".
In Iraq, only after few weeks of fighting, Bush signaled "Mission Accomplished",
"only to regret the implication in the face of a growing insurgency." (Lebovic, 4,5)
Critics also couldn't ignore the resemblance between the two US Secretaries of
Defense Donald Rumsfeld and Robert McNamara: "brash self-confidence,
controlling and peripatetic management style, zealous challenge to prevailing
military culture." Thus, Korb sees Vietnam as "McNamara's war" and Iraq as
"Rumsfeld's Folly." (Cited by Lebovic, 5)

Moreover, Elliott states that one of the common parallels between Vietnam and Iraq
wars is that the US and coalition troops didn't have the same desired goal. "By the
time indigenization replaced the goal of a solution based on US military victory in
both countries, the main US objective had become face saving extrication because
of declining American political support." By the time, the US felt that it entered into
a conflict that it couldn't win and therefore it searched a 'decent interval'. (Elliott,
7,8) The shift of the stakes in both American wars reveals clearly the parallel. In
Vietnam it shifted from stopping the spread of communism in Southeast Asia to
guaranteeing a non communist Vietnam. Although it's a "desirable objective", it's
not "a life or death concern of the US", as Elliott asserts. Another parallel is the US
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deadly desire to overthrow a many-year-standing ally; Ngo Dinh Diem, and Saddam
Hussien.

Furthermore, Matt Steinglass argues that “supporters of the American invasion and
occupation of Iraq have often argued that it has little in common with the Vietnam
War". But a simple comparison between Bush's "National Strategy for Victory in
Iraq," unveiled Nov. 30", 2005, and Gen. Abrams' strategy in 1968 in Vietnam
(Clear and Hold) devastates this argument and shows common parallels. Steinglass
notes that the series of recent speeches of Bush's administration reflects that they
started to see some parallels between the two strategies as Bush's (Clear, Hold and
Build) for fighting the Iraqi insurgency evokes clearly Vietnam's (Clear and Hold.)
(Steinglass, 2005) Elliott comments on Bush's strategy and asserts that "in practice,
the military has come under fire for too much emphasis on chasing insurgents around
the country and not enough on securing areas that have been cleared of enemy
fighters. U.S. and Iraqi troops have often had to return to fight in towns where they
had fought before. Military commanders have acknowledged lacking sufficient
forces to hold some towns previously." (Elliott, 14) Through this document, the
Bush's administration tried to convince the Americans that they have a successful
plan which can be applied in Iraq. Nevertheless, it counted the achievements and
progress in Iraq since 2003, but completely ignored the fatal problems and
catastrophic chaos in Bush's "modern Iraq". Although analysts disagree on the
immediate US withdrawal from Iraq leaving it to extremists and terrorists, they
disagree on Bush's administration's assumptions that US, through its mission in Iraq,
has promoted democracy all over the Middle East, and that they have rebuilt Iraq.
They argue that, ignoring the violence and daily suicide bombings, Bush's document
"depends heavily on viewing the glass half-full rather than half-empty." (Wright,
2005) In his document, Bush stated that the Iraqis were in charge of most of Baghdad
but ignored that "Iraqi logistics were in shambles", and although the number of Iraqis
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in training was in increase, more Americans were dying and violence was in increase
as well, as Lawrence Korb notes. (Cited by Wright).

Hence, Schell, one of those who covered the war in Indochina as analyst, argues that
"One of the most important ingredients in Mao's conception of guerrilla warfare was
nationalism," and this is the same base for "Fedayeen Saddam" (Saddam's men of
sacrifice) (Schell,3) It's for this reason that Brigham notes that the common
similarity between the two wars is the enemy that has a large support of majority of
the population, and because of the quagmire techniques, this enemy cannot be easily
defeated even with superior fire power or conventional strategies. (Brigham, 25)

Therefore, many analysts see a common analogy between what happened in
Vietnam and Iraq; as both are asymmetric conflicts. This idea makes one search a
suitable definition of this notion. Some define it as "A conflict in which two states
with unequal power resources confront each other on the battlefield." (Paul, 1994:
3) Others define it as "Those [battles] in which one side is possessed of
overwhelming power with respect to its adversary." (Arreguin-Toft, 2005: xi) These
definitions mean that the US-Soviet war for example couldn't be considered
asymmetric war as each power was stronger than the other. They also evoke the
inequality of military capabilities between the fighting powers whether in Vietnam
or in Iraq. This, therefore, explains why the insurgency as the weaker side in the
conflict followed the guerrilla warfare technique. "Put simply, the size, strength,
flexibility, and adaptability of the US military don't ensure victory in asymmetric
conflict: US influence -and success— depend on conditions that the United States
cannot easily manipulate," as Lebovic notes. (Lebovic, 3) This drives to a main
negative outcome from both wars; the bolstered faith in the US military capabilities
as "unlimited power." In both Vietnam and Iraq, "the United States exerted
tremendous effort over a long period but eventually had to accept the limits of US
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power —on the battlefield, at the negotiating table, and in the offices of host-
government officials." Therefore, the result of both wars suggests that the US
"despite its best efforts, is vulnerable to unfavorable conflict asymmetries that
produce leverage problems." (Lebovic, 3,4)

However, the analogy between the two US wars shifted from phase to another; in
the beginning of Iraq war the analogy had been invoked almost entirely around "the
limits of American power to shape distant societies." But later and after the outbreak
of the insurgency and the increase of US casualties, the critics and detractors of
George W. Bush "pounced on Vietnam as a useful weapon with which to attack the
administration." (Lawrence, 590) In 2007, after the increase of pressure on the US
administration, ironically Bush took advantage of the analogy of the war of Vietnam
to justify his refusal of withdrawal from Iraq. He declared that "the U.S. pullout from
Indochina had damaged American credibility in a way that invited subsequent
communist challenges to U.S. interests around the world." He drew a parallel
between this "premature withdrawal from Vietnam" and the catastrophic
consequences of withdrawal of US troops from Iraq which would "similarly invite
aggression by Al Qaeda and other terrorist organizations watching vigilantly for any
failure of American will." Bush's declarations urged critics and commentators
because it's undoubted that the "catastrophe in Southeast Asia resulted from the fact

that U.S. forces had withdrawn from Vietnam too late, not too soon." (Lawrence,
591)

Nevertheless, the US ambitions and expectations in Iraq proved the severe
superficiality of policymakers. In an article entitled "Is Irag Becoming a New
Vietnam?" Orville Schell argues that "The administration originally expected the
U.S.-led coalition to be welcomed with rice and rosewater, traditional Arab
greetings." Therefore, following the fall of Saddam Hussein's statue in Baghdad and
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showing the celebrations of Iraqis in all world media, the American administration
and policy makers took pride in their quick triumph and fall of dictator. Schell views
that "The Bush administration didn't recognize that the problem of US in Iraq is not
military; the American troops have done everything asked of them. The fundamental
problem is political. The US should have won the hearts and minds of Iraqis. US
should have increased the viability of Iraqi government. The Iraqi security forces
should have helped the Iraqi government to have a political agenda and provide the
context for this agenda to take root. Following these steps the US would have more
success in nation building in Iraq than it did in Vietnam. (Schell, 2003: 3, 4)

5. Conclusion:

The number of people killed by the sanctions in Iraq is greater than the total number
of people killed by all weapons of mass destruction in all of history. (Noam
Chomsky, 2008) Moreover, the Bush administration is responsible for the political
failures in Iraq. They made absolutely no plans to develop post-Saddam Iraq. They
thought democracy alone would transform Iraq, and dismissed the lesson learned
from Vietnam that the cornerstone of nation building is socioeconomic progress and
social justice. Nevertheless, Bush put the burden of his administration failure in Iraq
on the Iraqis themselves. The problem in Iraq all along is that there are many
complexities in nation building, and the more serious problem is that the US
administration does not understand these complexities nor the many difficulties that
the Iraqis face. The worst of US expectations was only "a limited reaction from
loyalists of ousted Iraqi president Saddam Hussein. The surprising scope of the
insurgency and influx of foreign fighters has forced Washington to repeatedly lower
expectations", as U.S. officials state. (Wright and Knickmeyer, 2005) One argues
they forgot that "occupying troops in any foreign land initially may be welcomed as
liberators, but the longer they remain; they inevitably will become despised as
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foreign occupiers." This is not a new phenomenon in Iraq. It has always been this
way---throughout history. (Scurfield, 2) There are no better examples of resistance
to invasions and occupiers in history than the failed invasions of Russia by Napoleon
in 1812 and by Hitler in 1941. Both falsely expected an easy victory but the invasion
ended by a catastrophic defeat for both leaders.

The debate over the two wars will last for years. Until we learn more about many
mistakes happened in the first and had been repeated in the second. It will be an
argument without end. Interestingly, evidence suggested that military planners have
committed many of the same mistakes in Iraq that their predecessors did in Vietnam.
Watching the events of Iraq war, Anthony zinnia, a retired US Marine general,
reported "I have seen this movie. It was called Vietnam." (Brigham, 12)
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Abstract:

This study aimed at identifying the factors affecting inflation rates in the Kingdom
of Saudi Arabia for the period (1980-2016). To achieve the study purpose, the
researcher adopted the descriptive analytical model as it suits this phenomenon. A
group of variables that are expected to affect the inflation rate in the Saudi economy
is selected. These variables are: money supply growth rate, imports of GDP, oil price
growth rate, rate of exchange, income growth rate interest rate on the dollar and
generate price level.

Besides that, a standard model was built based on a series of data of inflation
determents for the Saudi economy (1980-2016). The researcher also used the EViews
program to tackle the relation among the variables and to obtain the best results.

The study reached the following set of results: There is a direct relation between the
inflation rate and money supply growth rate, imports of GDP, and general price level.
Whereas the money supply growth rate has the strongest impact on inflation followed
by imports of GDP, on the other hand, there is an inverse relation with both exchange
rate. Meanwhile, the rest of the variables, oil price growth rate, income growth rate,
and interest rate on the dollar have no effect on the inflation rate in Saudi Arabia.

Keywords: Inflation, Monitoring Monetary Policy, Money Supply, Saudi Arabia.
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1. Introduction

Inflation is an economic phenomenon that has a large impact on economic and social
aspects. Many developed and developing countries are suffering from inflation, and
it has a major impact on the direction of monetary and fiscal policies. The most
important characteristic of this phenomenon is the lack of consensus of economists
on a specific interpretation of it, in addition to the different effects of inflation from
one economy to another.

Saudi Arabia, like any other country, has experienced periods of high inflation.
According to a study conducted by Al-Ghannam (2008), two periods of inflation
were reported in Saudi Arabia, the first was in the second half of the 1950s due to
the severe shortage of oil production, and the increase in government spending,
forcing the government to borrow, during this period the shortage of the Saudi
Arabia Riyal (SAR) exchange rate until it reached (6.25) to US Dollar (USD) Instead
of (3.75), foreign assets also decreased and the government has become indebted of
about half a billion USD. An indication of inflation in that period is the increase in
the overall supply of means of payment and cash flow resulting from increased
government spending and inadequate demand. The second period was in the mid-
seventies, it was characterized by an increase in government spending due to basic
development requirements, which led to an increase in the total demand for goods
and services compared with the shortage of the total supply of goods and services
which helped increase the prices of these goods and services (Al-Ghannam, 2008).

Saudi Arabia has an open economy, which makes global inflation specific in its
effect on domestic inflation, it contributes to the overall inflationary pressures of the
Saudi economy, were imports account for a large share of GDP. Imports of goods
and services reached (38.8) of GDP in 2015, and with increasing demand for
imported goods, this makes Saudi Arabia vulnerable to imported inflation. Saudi
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Arabia relied on the oil sector for its economic growth, and its oil revenues take the
largest share of the total government revenues, which leads to weak fiscal policy
including government spending. The growth of government spending is considered
one of the most important sources of money supply growth in Saudi Arabia, most of
the studies showed it has a significant impact on the high inflation rates in Saudi
Arabia.

Although the Kingdom of Saudi Arabia has achieved good economic growth rates,
it is necessary to monitor the inflation and the possible challenges and risks for the
Kingdom's economy, as the continued high level of inflation will obstruct economic
programs, through which it seeks to diversity its economic base, increase the
contribution of non-oil sectors in GDP, and reduce dependence on oil in future plans.
Therefore, this study aims to clarify the factors affecting inflation rates based on
annual series of data and known econometric methods.

2. Research problem and questions

Saudi Arabia faces a range of challenges that may hinder its development. One of
these challenges is the inflation. The Kingdom suffers from fluctuations in inflation
as shown in the consumer price index (figure 1).

The general cost of living index increased during the three decades from 1982 to
2015 by 45.7%, representing an annual growth rate of 1.3% in this period. Saudi
Arabia's oil-based economy has contributed to the inflation. The use of oil revenues
to build infrastructure through government spending has led to an increase in
consumption and living standards. Because of the increase in oil prices, GDP has
increased significantly. This increase has led to an increase in government spending,
money supply, and the demand for goods and services. The increase in GDP is
accompanied by an increase in inflation rates, while the increase in government
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spending in various fields, in addition to the current expenditure, in which wages
play an important role, creates inflationary pressures.
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Figure 1: Consumer price index in Saud Arabia (Saudi Arabia Monetary Agency, Annual
statistics, 2016).

On the other hand, the policy of Saudi Arabia, which focuses on linking the SAR to
the USD, has an effect on inflation. On the one hand, it limits the role of monetary
policy and the control of the local interest rate on inflation as it follows the interest
rate on the USD. On the other hand, inflationary pressures, the changes in the
exchange rate of the riyal against other currencies will directly affect the cost of
many commodities, except for goods coming from the United States of America.
The Kingdom imports a large part of the goods from other countries, which means
that Inflation will rise. High inflation rates have negative effects on investment.
Many foreign investors are reconsidering the possibility of remaining in the market
as the cost of living continues to rise. Most of the Kingdom's foreign exchange
reserves and foreign investments are denominated in US dollars, which makes
inflation and interest rates low. It is clear from the above that inflationary pressures
pose a challenge to Saudi Arabia and to fully control this phenomenon, the causes

96

IJSR, VSRP Publishing, UK E-ISSN 2755-3418
https://ijsr.vsrp.co.uk https://doi.org/10.59992/1JSR.2023.v2n9p5




International Journal
of Scientific Research
(USR)

Vol. (2), No. (9) September 2023 (9) 24al ¢(2) oI

and limitations of inflation must be identified and understood by the monetary
authority.

The present paper aims to answer the following questions:

- What are the determinants of inflation in Saudi Arabia?

- What are the most influential factors on inflation in Saudi Arabia?

-  What inflationary periods have passed in the Kingdom during the period of
study?

- What are the most important tools used by the government to counter inflation
in the Saudi economy?

3. Research hypothesis

The present paper seeks to validate the following hypotheses:

- There is a positive relationship between the growth rate of money supply and
the inflation rate in Saudi Arabia.

- There is a direct correlation between imports of GDP and the inflation rate in
Saudi Arabia.

- There is a positive relationship between the rate of growth of oil prices and the
rate of inflation in Saudi Arabia.

- There is an inverse relationship between the riyal exchange rate index and the
inflation rate in Saudi Arabia.

- There is a positive correlation between the GDP growth rate (domestic
income) and the inflation rate in Saudi Arabia.

- There is a positive correlation between the interest rate of the USD and the
rate of inflation in Saudi Arabia.

- There is a positive relationship between the general level of prices and the
inflation rate in Saudi Arabia.
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4. Literature review

4.1 The concept of inflation

Different theories and economic schools explained the phenomenon of inflation and
its causes. There are several theories about the causes of inflation, which differed in
the statement of the causes of the phenomenon, where some theories attributed to
the factors of the demand side or because of the attraction of inflationary demand,
and other theories to the supply side factors or because of inflationary costs. These
schools include Keynesian school, monetarist school, neoclassical school, and
Structuralist school (Alhajouj, 2009).

The Keynesian School focused on the demand side to explain the phenomenon of
inflation as it indicated that the labor market was playing a role in raising prices
through high demand for goods and services. While the monetarist school sees
inflation as a predominantly monetary phenomenon, the increase in money supply
leads to a relative increase in domestic prices, which means that the balance of real
money and production will not be affected. Friedman (1970) defined inflation as a
purely monetary phenomenon, due to the growth of money in greater quantity than
the growth of production.

While the neoclassical school in its analysis of the phenomenon of inflation adopted
the Philips curve method, where the low unemployment rate increases the level of
inflation and vice versa, since inflation is a function of the level of unemployment.
As a result, the low level of unemployment is the result of increased demand for
labor, which is mainly the result of increased demand in the commodity market,
leading to higher prices. The structuralist school defined this phenomenon as an
economic and social phenomenon due to the structural imbalance that exists in
particular in different economies. The school sees structural, economic, social, and
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political factors as the reason for the increase in demand and the poor monetary and
financial management in these countries.

Akl (1994) described inflation as an imbalance between total supply and aggregate
demand as the definition states that the continuous rise in prices is due to an
imbalance between total supply and aggregate demand. Al-Kubaisi (2008) defined
inflation as a phenomenon of imbalance between total supply and aggregate demand
leading to continuous rise in the general level of prices for monetary, cost, or
structural reasons. The present study is based on the concept of inflation known by
al-Kubaisi. This definition includes all variables that cause inflation. On the one
hand, it deals with the demand side factors which represent the monetary and
financial expansionary policy, and the supply side factors resulting from higher
production costs. Therefore, the definition combined the concepts of monetary
school and structural school.

4.2 Factors affecting inflation

Many studies have dealt with inflation and have tried to explain it in different
economies. The study of Assaf (2015) aimed at measuring the effect of
macroeconomic variables on basic inflation and general inflation in Jordan during
the period (1994- 2014). In his study, Assaf focused on the following variables: the
index of quantities of industrial production as a representative indicator of economic
activity, the supply of money in the broad sense of the representation of monetary
policy, taxes to represent the fiscal policy, and international oil prices, which was
used as an indicator of world prices. The study showed a long-term equilibrium
relationship between the basic inflation rate and other variables used, so basic
inflation is a better indicator of total inflation in the interaction between domestic
economic variables and foreign compared with total inflation, which is more
affected by the macro variables.
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Yahya's study (2014) aimed to identify the main determinants of inflation in the
Algerian economy over a period of time (1970-2012), the study applied multiple
self-regression vectors, variance analysis, and response functions. The study
included the following variables: Monetary variables: monetary mass, interest rate,
exchange rate, and non-monetary variables represented in GDP, wage mass,
revenue, expenditure, and import value. The results of this study showed that the
wage mass is the main determinant of inflation in Algeria. Inflation rates in the short
term are linked to both import prices, real domestic output, monetary mass, and
government agreement. In the medium and long term, the monetary mass becomes
the main variable interpreting changes in prices as well as imports, wages, and
revenues. Interest rates are not an effective tool in Algeria.

The study of Masoud and Al-salhi (2014) aimed at identifying sources of inflation
in Libya using the method of Johansen during the period (1980 - 2012). The study
included the following variables: domestic prices, money supply, exchange rate,
GDP at constant prices, real income, and change in domestic prices. The results of
the study confirmed the existence of a common integration relationship between the
variables of the study, and the expected inflation has a significant impact on inflation
in the current period. The study also concluded that the main inflationary factors
were the exchange rate, the USD price, imported inflation as well as changes in
liquidity or money supply, and gross national product.

Andersson et al (2009) examined the determinants of inflation differentials and price
levels in euro area countries (1999-2006), using the method of common integration
based on the following variables: labor cycle, changes in product market regulations,
changes in actual exchange rates, energy intensity, fiscal policy, price variations
managed in the euro zone, changes in product regulations, Changes in wages and
rental rates. The results of the study showed that the level of prices in each euro zone
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country is governed by the per capita GDP levels determined by levels of
productivity and consumption. The results generally confirm that cyclical positions
appear to be important determinants of inflation variation, external factors, such as
the exchange rate have a secondary role. The results of combined integration of price
level estimates show that long-term price levels are only a long-term equilibrium if
developments in GDP per capita are sustainable. In addition, wage growth is partly
linked to the persistence of inflation differentials.

Based on the above, this study relied on the following variables: growth rate of
money supply, imports of GDP as a measure of imported inflation, oil price growth
rate, SAR exchange rate, income growth rate, USD interest rate, and general price
level.

5. Methodology

The study used a descriptive analytical approach in addition to the standard
approach. The descriptive approach is used to describe the variables and the nature
of the relationship between them. The standard approach is to describe the reality
and analyze it based on the variables. Linear regression models are used to analyze
the time series to reach logical results. The standard model of factors affecting
inflation in Saudi Arabia during the period 1980 - 2016 was constructed as follows:

Y =By + B1X1 + B3X; + B3X3+ ByX4 + BsXs + BgXg + B7X; + Uu;
We then turned this function into a semi-logarithmic function as follows:

Y = By + ByLNxy; + BoLNX,; + B3Xs + B4LNX4 + BsXs + BoLNXg;
+ B7LNX7i + u;
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Y= Inflation rate of prices.

X1: Money supply growth rate.

X, : Imports from GDP.

x3: The rate of growth of real oil prices.
X4: Real exchange rate of SAR.

X5: GDP growth per capita.

X¢: Interest rate in USD.

x: The general level of consumer prices.
B: The fixed function section.

B;: Measures the effect of change in the dependent variable (inflation rate in Saudi
Arabia) as a result of change in the independent variable (Money supply growth rate)

B,: Measures the effect of change in the dependent variable (inflation rate in Saudi
Arabia) as a result of change in the independent variable (The rate of imports of
goods and services out of GDP).

B;: Measures the effect of change in the dependent variable (inflation rate in Saudi
Arabia) as a result of change in the independent variable (Real oil price growth rate).

B,: Measures the effect of change in the dependent variable (inflation rate in Saudi
Arabia) as a result of change in the independent variable (Real Exchange Rate).

Bs: Measures the effect of change in the dependent variable (inflation rate in Saudi
Arabia) as a result of change in independent change (Per capita income growth rate)

Bg: Measures the effect of change in the dependent variable (inflation rate in Saudi
Arabia) as a result of change in the independent variable (Interest rate in US §).
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B: Measures the effect of change in the dependent variable (inflation rate in Saudi
Arabia) as a result of change in the independent variable (The general level of

consumer prices)

u : Measurement error.

6. Analysis

The research uses modern standard techniques for time series analysis using multiple
linear regression tests, stationary tests for variables, and joint integration, where we
reach real results, and logical analysis of economic relations.

- Multiple leaner regression test OLS:

Multiple linear regression analysis is used to study the relationship of several
independent variables to the dependent variable. The use of multiple linear
regression also helps to identify the following: Predicting the values of the
dependent variable by knowing the values of independent explanatory variables with
statistical significance and determine the amount of variance and difference in the
dependent variable in the regression model that explained by independent variables
of statistical significance.

Results of standard model estimation using linear method:

Y =-8.84+14.62x1+0.19x2+1.66x3-0.04x4+1.61x5+0.30x6+0.07x7
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Table 1: Results of standard model estimation using leaner method

Variables Coefficient Std. Error t-statistic p-value

C -8.844201 3.337754 -2.649746 0.0129
X1 14.62316 5.098192 2.868303 0.0076
X, 0.192267 0.069486 2.766982 0.0097
X3 1.665442 1.502056 1.187857 0.2445
X4 -0.041864 0.013364 -3.132460 0.0039
X5 1.617118 0.932228 1.734681 0.0934
Xe 0.306601 0.204916 1.496228 0.1454
X7 0.075042 0.032850 2.284386 0.0299

R? =0.597758 F-statistic= 6.156547

Adjusted R%=0.50065 Prop(F-statistic)= 0.000181

Durbin-watson stat=1.378051

The results of the multi-linear standard model show the following:
- By=8.84 represents the fixed limit which is negative when all the independent
variables in the function are zero.

- B1=14.6 represents the growth rate of the positive parameter which indicates
a direct correlation between the growth rate of the money and the rate of
inflation in the Kingdom.

- B,=0.19 The import parameter of the total output in Saudi Arabia is positive,
which indicates that there is a direct correlation between imports of the
Kingdom's total output and the rate of inflation.

- B3= 1.66 represents the parameter of the growth of oil prices, which is
positive, indicating a direct relationship between the growth of oil prices and
inflation.
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- B4= -0.04 The exchange rate parameter is negative, indicating an inverse
relationship between the price rate SAR exchange rate Inflation means that the
higher the rate of exchange rate the lower the rate of inflation by B4.

- Bs=1.61 represents the per capita income growth parameter and is positive,
indicating a positive correlation between per capita income growth and
inflation.

- Bg=0.30 The USD interest rate parameter is positive, indicating a relationship
between the interest rate on the dollar and the rate of inflation.

- B5= 0.07 represents the general price level parameter which is positive
indicating a positive relationship between the level of prices and inflation.

- The results of the t values shown in the previous table show that the
independent variable (X1, X2, X4, X7) has a significant effect because the
value p-value of the variables is less than 0.05. For the independent variable
(X3, X5, X6) the effect is insignificant because the value P-value is greater
than .05.

- The results of the model analysis show that R2 is (0.5977) and this means that
the independent variables explain the changes in the dependent variable by
(59.7%), and for the modified limiting factor that takes into account the scores
Freedom is (0.5006). This means that the independent variables explain
(50.06%) of the changes occurring in the remaining variable is due to other
reasons. As for the significance of the model, the model is of statistical
significance P-value (F) =.000181.

- Results of standard model estimation using the logarithmic method:

Y=-27.58+1.11Inx1+6.5Inx2+1.77x3-5.60Inx4+2.05x5+2.25Inx6+7.40Inx7
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Table 2
Variables Coefficient Std. Error t-statistic p-value
C -27.58777 16.74984 -1.647047 0.1103
Lnx1 1.112631 0.398182 2.794275 0.0091
Lnx2 6.500690 2.152557 3.019984 0.0052
X3 1.771565 1.380701 1.283090 0.2096
Lnx4 -5.601031 1.808332 -3.097347 0.0043
X5 2.058006 0.965574 2.131381 0.0417
Lnx6 2.251290 1.513814 1.487164 0.1478
Lnx7 7.408060 3.545636 2.089346 0.0456
R* = 0.605486 F-statistic= 6.358314
Adjusted R%=0.510259 Prop(F-statistic)= 0.000141
Durbin-watson stat= 1.232112

The results of the logarithmic standard model show the following:

IJSR, VSRP Publishing, UK
https://ijsr.vsrp.co.uk

B0 = -27.58777 represents the constant limit which is negative when all the
independent variables in the function are zero.

B1=1.1126 The parameter of the money supply growth is positive, indicating
a direct correlation between the growth and the inflation rate in the sense that
the higher the growth of money supply increase inflation rate B1.

B2 =7.408 The import parameter of GDP in Saudi Arabia is positive.

B3 =2.2512 represents the parameter of the rate of growth of oil prices which
1s positive, indicating a direct relationship between prices Oil and inflation.
B4 = 2.058 represents the exchange rate, which indicates a direct correlation
between the exchange real inflation rate, meaning that the higher the exchange
rate, the greater the inflation by B4.
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B5 =-5.601 The parameter represents the rate of growth of per capita income
which indicates an inverse relationship between income growth rate Per capita
and inflation rate.

B6 =1.77 represents the interest rate parameter on the USD which is indicative
of a direct correlation between the rate interest on the dollar and inflation rate.
B7 = 6.5006 represents the general price level parameter which indicates a
direct correlation between the general level of prices and inflation.

The results of the t values shown in the previous table show that the
independent variable (x1, x2, x4, x5, x7) has a significant effect because the
value p-value of the variables is less than .05 and the independent variables
(x3, x6) have insignificant effects because the value P-value is greater than
.05.

The results of the model analysis show that R2 is worth (0.60548). This means
that the independent variables explain the changes occurring in (60.5%), and
for the modified selection factor that takes into account the degrees of freedom
(0.51025). This means that the independent variables explain (51.02%) of the
changes occurring in the dependent variable and 49% for other reasons, as for

the significance of the model, the model is of statistical significance p-value
(F)=.00014.

7. Results

This research project reached several results, most of which are in line with the
expectations of the economic theory:

Variables are identical to the study hypotheses. The relation between the
dependent variable and the independent variables is shown that the variable is
in direct correlation with the growth rate of money supply, imports of GDP,
and growth rate, the price of oil, the growth rate of per capita income, the
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interest rate on the dollar, the general level of prices and linked to the
relationship in reverse with the exchange rate of the SAR.

- The variables that emerged at a high level of significance (exchange rate of
SAR, growth rate of money, imports from (GDP) showed a clear impact on
the inflation rate in Saudi Arabia at a level 5%, indicating the impact of
monetary policy and imported inflation on the inflation rate.

- The rate of growth of money had a significant effect on the study model. This
result is consistent with the results of previous studies, which means monetary
policy the effect on inflation.

- Imports of GDP had an impact on the model at a significant 5%. Which proved
the effect of inflation importer of inflation in Saudi Arabia.

8. Conclusion

This study dealt with the factors affecting inflation rates in the Kingdom of Saudi
Arabia for the period (1980 — 2016). To achieve the objective of this study, standard
methods were used through multiple linear regression models. Most of the results
agree with the economic theory, while the regression coefficient was 59.7 and the
researcher attributed the remaining percentage to the fact that this study neglected
an important variable which is government expenditure as well as non-economic
factors that may affect inflation, such as population growth and population structure.
Most of the results showed a high level of significance the variables associated with
the external world showed a significant effect at a significant level of 5% (exchange
rate index, Imports of GDP) which shows that the Saudi economy is open to the
outside world.
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ABSTRACT

This study aimed to investigate the effects of Cactus (Aloe vera) leaf powder and
gel on the productive performance and some characteristics of broiler
carcasses. A total of 288 one-day-old broiler chicks (Ross -308) were randomly
distributed among eight treatments, three replicates, and 12 birds per each
replicate according to the complete random design (CRD). The first treatments
were fed a basal diet (BD) and considered as a control treatment. The second
treatment was fed BD supplemented with Neomycin as an antibiotic at 0.5 g/kg.
Third, fourth, and fifth treatments were fed BD supplemented with Aloe vera
powder at 5, 15, and 30 g/kg. Aloe vera gel at levels 5, 15, and 30 (ml/l) was
administrated in drinking water to treatments sixth, seventh, and eighth
respectively. Results indicated a significant improvement (P<0.05) in final body
weight (except T2 and T6) and total weight gain (except T6) for all
supplemented treatments comparison to control. There was a significant
decrease (p<0.05) in total feed intake for all supplemented treatments as
compared to the control, while there was a significant improvement in total
feed conversion ratio in all supplemented treatments compared to the control.
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A significant increase (p<0.05) in total water consumption in the T3, T4, T5 and
T8 treatments as compared to control, and T2, T6, and T7, as well, a significant
increase in the ratio of water consumption to feed for all supplemented
treatments as compared with control. A significant increase (p<0.05) in carcass
weight and dressing percentage for all supplemented treatments except T2 and
T6 as compared with the control. The performance index, production index, and
protein efficiency ratio significantly were better than the control. In conclusion,
Aloe vera leaf powder (5, 15, 30 g/kg) to broiler diets and leaf jell in drinking
water (15 and 30 ml/l), could be used to improve production performance,
carcass traits, performance index, production index, and protein efficiency ratio.
The study also confirms that supplemented with 5 (g /kg) of Aloe vera leaf
powder and 15-30 (ml /liter) of gel could be a successful alternative to the
antibiotic Neomycin (0.5 g/ kg) in broiler diets.

Keywords: Growth performance, Dressing percentage, Aloe vera, Broiler
chicks.
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¢3095.50 3209.41 ¢3130.09 ¢3305.36 ¢3106.72 <l 3] ¢( T7-T2) 486 d8LsYI dlolanl
Sym3 -(Ab/pe 3360.60) ol dlslasy &ylie JIsil e (sb/e2) 3159.69 ¢3216.69
skl slgall o Hluall Gyizme I dmal Hluall clelae (3 Calall DMginsl (B! s
Slgall opo Sl BuwST (o gy Gl liusg)llg (Eg C ¢A) 8awSN Baliaall liuslivdlly
bogaasg eudl WIS Caslbgy JSeo e dladlmally duaddl (olasYlg gaill &g 4all dsldall
Sgize Oly .(Chew ,1996) Jsahall domall Al (uos ) candSasl (ally dxsliall LI
JiB 1 6ol o9 1iag slasdl dilaie (3 dbgaxll b (§ wiels digiasll (olasYl e Hluall
@aly (@ AW LS U3 e sl 8 Wyladsl oSl e Blacudly 8ylall LASH slay] f
s gl gl e s g g W gat) daidlell duaslod] Al 4365 o Lol
oo 83Ul (s JWbg Lagas AU Balall euan s Jond (g AealSind) Slosss¥l 31,3)
ddes O] &3 JI Cadly ¢(Van der Wielen et al.,2000))gd2)l U ¢po Jgbiadl calall &S
el s By e bl (uSass bow slaadl § polaiedl dolus ¢ i 8ylall LASI sl
Bolall )950 de o U slaadl (3 ULl e CasS S Busiell Lygmall slml gl 0955 43
@3l Jio dasdlgll Olasz¥l blad 8ab) I3 (e Golaiedly euiagl ;ST duo,d g 5SS 9 45101
(Proteases) guaall gl Alall wlarisYly (Pepsin) cnwadl o330y (39,5%e)IPhytase

Slgall d8Ls| o] «lld Je 89dle ((Gabriel et al.,2006)4sl0al solall 3ol slays JWbg
2ls Amylase peed! @33)) OlaisVl 3L e duasagll BLall a5 gdall dide JI Skl
oo i 09 lizg «(Nalge et al.,2017) Osadlly ©bSdl esan e delud (&lg (lipase
4l Joss e Aol 0ds 5 gl . J81 Cile ISlgial ] plall glimg oo aiagl) 35S
Sdinall el 79,8 Calall Mlgil Jdae § Ggime (2lassl dzg )l Singh al et ,(2017)
oabsviwadl e Jo 30 d8Ls) 6ol WS 1% 0.3 9 0.2 ,0.1 dewis Hluall Bhl Bgoeme e
(Ogbu et &gl calall &S (plassl Yl eoxlll 79,8 % sl U 4 S slua) GhoY J 3=l
szl Jolaa (§ dalizeall Clolaall (o digins (B9yd 3929 ] ()9 sy al., 2019)
Ssian e (T7-T2) BLoYI Mlolas punz cdaran 3] ¢ le el 5-0) I 8 AR M 1)
o) 1.82 ¢ 1.81¢1.78 ¢1.82 «1.75 «1.79 «1.78 &b (sdls JIl bg=ll 8:liS Juae 3
sl Oly (&9 B3 e2/cile 02) 1.96 cuils ) Sylandl ao djlie (d3)9 B3y pi/Cale
Bl Ggzeus 045708 15) dnl)l dholaall ygudo Jb (po lzaw ab JIs) Jogoxtl] 86 liS 3 o
O ey 1l Jogaxt)) 8saS (3 ] Oy - (d3)9 BoL) i/ ale 02) 1.75 casly &1y (Hluall
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Blo| lalae (3 calall IMgiwl SYdae olasuily dd)gll 8oLyl CVdme G I gm0
AN L9l 8ol Jame (3 craumnidl 0T LS eBylarand! po &5)lall dic Hluall Bl pDlag Ggonue
! ( Flavonoids) wlisg3dally (phenolic) ddgiudlll USiall e sluall Sgizes JI gy 43
oo 3325 (Abakar et al.,2017) &S wlaseg ,(Subedi et al ,2014) 80uST SlalasS Joas
$Ud (39080 3541 poliatal B3b) & WldgigdMl LS j90 s e Bsdle |, jgadall Ao
sUdl (ados (3 S 19 o wligaygll 0dg) g (Gongalves et al, 2013) 43,1 8usdl ©ligayn

- A3y 8oSI1 ¢y g LI 515 gl

Y1 Y (3 sluall 3Ll pdlag Bemun (pe dakises Gbgiune A3Lo] 8 1(2) Jgir

£92 35 jee dis sz\ Egj.b.l

gi) i | plal) Dl Jalaa | cilal) dag BN | a0 [ a0
(5104 sl | (Ja) dsadl) | dllgioal B | (w8)A | (@) | L
S AR | (o) RS | (o) AA<h
(¢5/ %)

2.04+ 6838.29%4 1.96° 3360.60* | 1714.76% | 1753.37¢ 38.62 T1
0.010 +4591 +0.01 +29.65 +9.90 +9.64 +0. 35

2.20% 6828.40°¢ 1.78% 3106.72% | 1748.94 ¢ | 1787.38 38.43 T2
+0.015 +37.97 +0.01 +13.33 +8.87 +9.08 +0.47

2.17° 7162.07° 1.79b¢ 3305.36° | 1843.14* | 1881.69% 38.56 T3
+0.015 +43.21 +0.01 +14.30 +16.01 +16.44 +0.60
2.22° 6940.54° 1.754 3130.09% | 1792.76" | 1830.71° 37.95 T4
+0.020 +43.21 +0.01 +19.03 +2.38 +2.33 +0.27
2.17° 6952.71°¢ 1.82%¢ 3209.41°¢ | 1766.93 | 1804.75% 37.82 TS
+0.003 +19.35 +0.02 +13.26 +9.21 +8.95 +0.26
2.18% 6742.49¢ 1.78% 3095.50° | 1742.99¢¢ | 1781.17¢¢ 38.18 Té
+0.012 +32.44 +0.01 +12.06 +13.79 +14.19 +0.57
2.17° 6864.27b> 1.81°¢ 3159.69¢ | 1750.50°¢ | 1789.21° 38.71 T7
+0.010 +42.68 +0.01 +15.02 +10.02 +10.76 +0.99
2.17° 6987.93° 1.82° 3216.95° | 1766.56* | 1805.08 38.53 TS
+0.008 +1.91 +0.01 +11.11 +11.07 +10.77 +0.44
* % * * % % N.S LJM‘

pde (525 N.S (p<0.05) Sorme Ml 3929 (de JU5 dgas 5 Ul dalise]! Byl (*)
dloleall T2 ,8ylacdl dlolan 1 J oY dolanll T1.Molaoll Cillawgin (o digine lBgyd 3429
Bhol Bgmrums (aS/02)5 :all dolaall T3 (irunlogaidl (Ssamell slaall (eaS/02) 0.5 40l
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sl Aolaadl TS5 Gluall Bhel Gsmmun (@3S/02)15 dmlll doladll T4 luall
cdl sle e Hluall J (LU/e) 5 tduwslud] dolaall T6 ¢yluall Bhol Bamus (035/0£)30
J= (A/Ue) 30 dielddl dolaadl T8 el sl po sluall J= (LU/0)15 :dnludl dlolanll T7

REPLA VY P

15 W dhelaedl O] (2) J9dz (30 ks clogy 35 UM U1 slodl £IMgiesl Joned Al Lol
Aolaadl Cdow cp> (3 Dlalaodl &y &lie B4R odo I slall o &S ST cSUgiwl
Bylarud! Aolrs g Sgime e (Bylasg dhelrall dnas L)lie llginnall slall (o 44aS 35T dussludd|
Sl Bhal ey Gamun Sgizee JI dushyl ode (@ slodl IMgiusl (3 8L o a2 089 T2
448 «(Khanam and Sharma ,2013 ; Kim et al., 2013) <Uluobuddly duiwedl (oYl e
(L-lysine) creandl a9l cyuanlodl oo 098l Jadsdl L] o) ,Abro et al., (2016 ) =g
oolassl JI ol (0357/0£) 1209 80 ©bgiall D39 E ¢polisdg (DL- Methionine) ¢y saielly
J1 sladl Il 8L) (3 Garandl gm0 Loy 5T ccllgiunadl slall dasS 8Ly dSUgiunell Calall dusS
288 (posulisdly poadgually Hodudll dolg didanll solall oo sluall Bhel Ggixe glas)!
dbdaall _poliadl (po dudadl e Sgims H)luall Blygl OF Adesuyi et al ,(2012) duwhs ceiS
pe39all % 0.665 &b o Hluall Blisl 3 8,89 ASYI paiall 989 Hgdudll Jio dewlud)
bl e degame e dlgiml (e Sad % 0.033 pogrwisalc%1.062 poaulisdl% 0.517
<%0.002 (wl=idly %0.003 o> <%0.007 <3l «% 0.013 siall Jio dagall 8)olll duaall
Z9® @A sle dI pouwlisdl w0ysf (10 %0.50 ,0.25 dsLo) ol Yosi et al.,(2017) Lzl aas
& poewliod! 155 Sotune SLaS O Y Cad! o9 ,aSUgiunedl sl dusS’ (3 8L I 5aT el
Jidaall 3She jas (Il ge Jle 35)5) (Osmolarity) JoY¥g<isd! 8oLy JI o5 el
LI Ggizmn e DBlasl) bl (o ojell Mgl slgall ol (§ 8392901 (Thirsty Center)
(p £0.05) Lgixe 83b) 3929 (2) sl po gty . auadall Sgiunally slall (po el Al
Ig2s -Bylarll dlae (T7-T2) BLSY) cDelas guaxr § calall I slodl gl dewd Juas 3
el zoyd 3 aladl gl I sl IMgiwl o Al s (3 Gl cilis) suall
ala)l 4 Canis o8 Ji Yo sladl oo ellgiug el z9,8 OF daladl Oluhlll )83 Cu
S 31335 G, 3Dl uSy39 )yl Aoy Lgie Jalge By Lyl dusSUl o 51335 U89 Jglinall
Gl cla Sgiag (Grayza o pol,3l) Calall Jivg dadall (3 B9l dned B350 Jgbited! <ol
Rahmah et ) sbo Jo 2-1.5 Zlizw el 79,8 Jud (0 cligiuns Cile 02 1 S Olg M (0
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Sl olgzY Ul Loyl @l zg,8) caladl 1 ellgiane)l slall duwd OF A9 WS ¢(al., 2020
(p£/Je) 2.65 -2.62 &l ddlnll Qg lall (§ Hsulal) dewddl 0da Oly ,(e£/Ue) 3.10 Jls= iy
Jolss bolaall ol zoya) Calall oy @b 1 IMginl o (e b ((Aswathi et al , 2019)
-(Saeed et al ,2019) canall Juad IS Jo 5-49 cliidl Juad IS cladl (1o o 3-2 9,4l
dapdall Chuadl ged ads duhll oda (3 Calall I slall IMgil deud 01 pus Lo S paog
el z9,2)

doeu ) Olalad) duid! 0919 Juail! dud 2-3

Dressing percentage and relative weights of carcass parts

e alaiall Al Gig Jine 3 (PSO.05) (Ssime 585 3525 I (3) dsdl o st
Soedl sbanlly dalize Obgiwss sluall Bhsl Moy Gomue o Camdl (@I lolasll
doeodl) 039 Jdae ol AW Aolaa)l Cloras Eo cByladl Alolany dylin (pranloged)
lgd dalaiall doodll )9 Jdae & (@) Blacd! Alolasy &ylie (o2) 1434.49 &l dalaiell
A3LoYI Wlelas) Jladl dewd Juae (§ (P<0.05) Sgine 395 Jgdardl (1o yghay WS . (0£)1252
76.13 <76.25 <76.67 «77.15 $uaill duus lgd iy (@lg Anlyllg dmylaadl cnnlilly (AL
Sbasll dslasg %73.28 b dume 351 Cdows (&1) B larud! dolas go dylae (Jlgt) e %
Qlat! deudy dalaiall dovuddl 039 (3 geueatd] OF (%73.524uwsludl dalanlly %73.72 (Sguxr))
Ol @ Dl oSyl je3 dI b ey ,4dey sluall Bhal Gy BLbL z9,all 7L
lisg gatll (3 Loko Bolareodl) lghitad 5 Lgmoliatol 9 &A1 polial] uad ddas (s (3 ksl
ol Chaudhary et al ,(2018) ¢ 4d8 |, olaieyl d>lue 85L) WS (o CHLas)ly dzewd)l
101 poliall jolatel 83L) JUby Lgaall LIS ylazr 2305 8303 § S 193 migaliall Bole]
pael> 7S (I (Lactobacillus ) 43Ul LA g e iz S Hluall Mo 93 I ol
LASI 903 Lol (I nrgpdnddl deanSo s 9 Dguanll (olesYl Jio slgall (e ddally haS I

(Wijesundara and ) $Lall LS ga3 Jadiy slaedl Wlgims duasl> ad) JWhy 8)Lall
ol Oligsligdl] oyo sloall Wl digizn b JI il ¢jgudall gad oo iy Adikari ,2017
Afiibarro-) &l (olaYlg (Khanam and Sharma ,2013) (E 3 Co A) 83uS3 8alal
gl eusd ) (805 e gaild o)W1 (Kim et al., 2013) 4uwdlg (Ortega et al., 2019
LUyl Jolae 392¢) s calaredl domdd] (9 (3 8505 I (6355 s a5 ccjgll B3ls
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oo @ @bl dd OV e blam] (uSasl 099 el 0399 el O3 O ge
950 b3 Olalat) gl il Jias (§ &oyamtll Dlolaed (Sgine 81 2929 JI (3) Jgdr ko
4] o g Lo ao dralfie duwhydll odd 55 Weleg ogs 35 yae wie Cdlalaall guaz o el
Soiwnas Jluall Mg Gl palsiuadl BLs| Of lgdzy udll (Bernard et al, 2016)
209 ool zoyd) daaiall Aol Gjs & Soime pmes I 6ol el cbo 3 (/Je)10
BLd Qladl dud Ydae (§ Ssian 3385 Jzw $II (Sunu and Abdurrahman, 2019)

Bylaad) o &5ylie Aadall I boall Ghol Ggoeume % 1,1.5,0.75 aidli) die eoxlll 79,0

dalarell dovoddl 09 § oluall BlisT edag Ggorume oo dalisee Wby ABLo] L 1(3) Joux
(ool lasdl £ Jaugiall) @alll 79,80 Aol biadad) duuddl 019919 BLar! deuds

0Js
PR daiay el Jdall 3541 A dapl D lalaal)
% % % % % Alaill Adkialf
()
6.60 11.64 19.15 30.94 30.56 73.28 | 1252.04¢ T1
+1.20 +0.69 +1.20 +1.54 +1.49 +0.53 +4.45
5.51 11.64 18.13 31.13 31.91 73.72% | 1287.63°¢ )
+0.87 +0.27 +0.87 +1.66 +1.02 +0.72 +2.68
5.23 11.68 18.90 28.37 35.63 77.15% 1434.49* T3
+ 1.80 + 0.66 +1.80 +1.55 +1.87 +0.66 +4.94
5.47 11.23 20.08 28.51 34.63 76.13? 1330.62° T4
+ 1.77 +0.91 +1.77 +1.41 +1.87 +0.21 +7.89
5.35 10.62 19.25 29.57 33.93 76.67* | 1324.42° T5
+1.39 + (.86 +1.39 +1.23 +2.49 +0.75 +3.90
6.34 10.92 19.90 29.37 32.34 73.52° | 1286.75°¢ Té6
+1.53 +0.70 +1.53 +1.72 +1.29 +0.14 + 8.83
5.69 11.68 18.87 29.36 33.59 76.25% | 1295.57°¢ 7
+1.05 +0.24 +1.05 +2.03 +2.20 +0.78 +7.02
5.37 10.81 18.34 28.67 34.84 75.89% 1323.60 TS
+1.71 +1.02 +1.71 +2.03 +1.40 +0.36 4323
N.S N.S N.S N.S N.S * * 4, ginal)
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pas @25 N.S . (p <0.05) Ggime S 3929 e J5 390 IS I Labizeall By>31 (¥)
dlolaaliT2 cBylaud! dlolae 19V dholaall T1 .Molanl Glawgio (o Digine 89,8 3929
B3l Bgmeume (©3570£)5 1 dholaadl T3 opunlogudl (Sgandl sbaaall (3S702) 0.5 451l
sl Aslaadl TS5 Gluall Bhel Gemun (@3S/02)15 dmlll doladll T4 luall
(2 sle g sluall d (/) 51 duwslidl Aolaall T6 sl Bl Ggmens (45 7/0£)30
J= (A/Us) 30 :diolidl dolaall T8 el sbo po sluall J (LU/J0)15 bl dlalanll T7

NEPLA VY P

39l @ Byl Aolas go diylae A3LEYI CMsland Sginn ST 3929 pde (4) Jgdad! (o gty
4l Jogs W dglive il oda wslzg coladl o33 S e i)l cduaildl (o S (gl
1.5 ,1) 4y @)l z9,8 dade I Hluall Blgl Bgune d8Ls| OF ;e Singh et al ,(2014)
@il 9l @ Lyime 355 @) (0aS/pel) Syums Oxytetracycline Gouod! sbiaslly (%25
Sl Bhel Bgune AL o Ty Ul Mohamed et al., (2017) aoy coslad! o239 LS
zo® dide § (eaS/p21) Ssiuwes (Oxytetracyclin) sesd! sbadlly (%2.5,2,1.5) s
& Bl as dlae pladl sy dally WSl dawndd) OBV 3 Sgiae AT A oS o) @l
W9l @ dgime 83L) Jgua> (0 (Singh et al., 2014) 0,53 Lo dwhull oda @S cdlls >
el D 9ll § pplasily Hluall Blgl Ggmeuns (%2) S giumes Jalaall @l 79,80 Lailal) g
el 9,8 o sle I Hluall oMb d8Ls) O LS 8olall el (e %1.5 Sgiamnall dis duailal
W 0% o (eaS/eide 4.5) Sgiwss Flavopholipol $sedl sbaally (%1 ,0.75 ,0.5) &y
(Shokraneh et al , 2016)) 8,larully &ylia g LS coylad! ) quadd) 351 G LG
8ol dlolao 1 oY1 Aolaadl T1 .dlolaall llawgia (o dogine ©lB9,8 3929 pue (225 N.S
(0357/0£)5 Al Aolaa)l T3 gprunlogud! Soumdl abaall (0aS/02) 0.5 &5l dlelaal T2
dolrall T5 luall Bhgl Gemun (03S/02)15 :dalydl dolaall T4 luall Bhol Bgune
slo go Hluall Uz (LU/Je) 5 dwslud] dlolanll T6 ¢ylusall Blgl Bgmeums (03S/0£)30 :duunlsdl
(ald)l dolaodl T8 cuidl sbo ao Hluall Uz (A/Je)15 rdmlud! dlolasdl T7 cosidl
Al sle go sluall J= (A/Je)30
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Ll gl 08l (3 sl Blgl Asdag Gy (yo ddkisee DUgiune ALo] 56 1(4) Jgur
(stl:dzl\ Uasdl + Lwgiall) pgs 35 yoe die ol zg,a) pladl Gas dddog ASlg Cdallg

7 bl G 7.a81) 7 il 7, ducaildl S lataal)
0.76 + 0.07 2.85+£0.08 | 0.71+0.003 | 1.64+0.06 T1
0.88 +0.12 256+0.04 | 0.72+0.003 | 1.71+0.08 T2
0.88 +0.07 2704006 | 0.73+0.015 | 1.76+0.04 T3
0.87 + 0.07 2.80+005 | 0.71+0.002 | 1.75+0.07 T4
0.87 + 0.09 2.77+£0.06 | 0.72+0.001 | 1.57+0.07 T5
0.84 + 0.05 276+0.10 | 0.71+0.006 | 1.65+0.06 T6
0.72 + 0.06 2.81+£0.06 | 0.71+0.001 | 1.59+0.06 T7
0.72 + 0.02 2.82+005 | 0.71+0.008 | 1.70+0.04 TS
N.S N.S N.S N.S 4 sinall

gl BelaS duwdg (2 USYI Wty slod! s e 3-3
Performance index, Production index, and Protein efficiency ratio

ey (Y Sy el o el (§ (p=0.05) Ssine (ud 39229 (5) gl oo gt
1391 Jds @ (3 Lgrane (T7-T2) A8LoYI Cdlolas auez 3985 JI @bl il 3| ¢oxBgnll BsLaS
Je ouisall 255.649 89.47 cuils o)l 30T cdew (1 Bylardl dlolas e (2 EYI Sl
104.93 cuab @y omaall o6l @8 § e el B dolaadl Cdorw > @ (Jlsi
Dlalaadl @ (WY1 Sl sl ulide s @ Gaandl a0 oSang - Jlgl (e 299.803
dhadl AsLeS OLSHl g waall de @lgioY | Hluall oMoy Ggmeue lgd] Cipl (I
G yanll ASAI o ol (3 Uaygs clld I Gl pglall gads dslia raunnd Of (5o (39 ber sl
AWl LS slael 8sLjg (Abakar et al, 2017 ; Darabighane and Nahashon 2014)
G 3L dl @35 VI 51 el dome e blaw] (wSaiy oyss 1oy (2020 , by ,S)
e lol] (puSail 09 sllls WM Jukasy Jlisdl gl Jalas (i eanad! (09 Johas
b go (Y1 Jdol 35 caidly pwud] 039 Jae go byl Coanlishy 45980 (2 LY) JAU) daid
1.5 Gy polll z9,9 dadda) Hluall Bhgl Bemun d8Ls) of JI Jamir et al.,(2019) )L
Yadav et gz gl calisly 8ylacudl ao djlae (2 UBY1 sl @ Jdas Juadl 3i> (sS7 )
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Jlsdl Je %2 5 0.5 Sginas sluall Doy Bhsl Gemeum d3Ls) Of zbgl s al.,(2017)
(9 BslaS Aty (3laty Logd Lol gudall Y1 @301 slYI oo 3 1355 o) eaxlll g0 ddda)
Uolaey dylae (nig ) BeliS dud 3 Lgian ALSYI Welan guoz B9 (5) Jgd (30 guaaid
Calara > (3 2.65 il cnig ) 868 Al (3 dad bl Ayl dalaadl o U3 By lasd]
A2y Hluall slgimY rumidl 1e (3 ol Sga U39 ¢2.37 il dad 351 Bylacud! degame
Ol pdsind @y sbaadl Yoo ddyenll @il el oo Jdidl e Jasd Aladdl Slgall Je
lehdas U ,(Abakar et al ,2017) @l dols] (o) doguagall ASIA solall e B8
Ojlgs Sy adisll BL3g 0jsll i 8 blom] (uSais 21y A3 oliadl 830 I 6352
slall polaialy muagr puadl ezl 8:US (o cjpad Buidell LAS) Boluwy Some (39500
oo Bolawdl 5Ly JUbg <(Darabighane and Nahashon ,2014) Gl Jewed) 8slaS ad)g
%1.5 d8Ls| of JI (Singh et al., 2014) Juogs wdduall ldgy .l ! gy ddliadl poliall
B9l e Bl ded (3 Sgine cyuwmd I @l el 79,8 dide 3 luall Bhyl Ggnune (o
el e Balaiudl daud § Ssiae s I Yadav et al.,(2017) Juogs 108y cdadall 3

ool 53 Ada) JI I e %29 0.5 Sy Sluall g Glisl Gommame 23| is

sl Jds eliiie (@ sloall Bhal Mg Ggorans (yo dilisee ligiue A8Ls] 256 1(5) Jgdr
(oebdl Uasdl £ Lo giall) poa 35 yas is cnig pll 8slaS dnudy (Y1 Sl

Ctgoal) BeliS Anus | Ll Jula 1) Sl D lalaal)
2.379+0.013 255.64°+2.03 89.47°+0.71 T1
2.61°*+0.012 287.49°+2.16 100.62° £ 0.76 T2
2.58%¢+(0.012 299.80° +4.02 104.93*£1.41 T3
2.65*+0.019 299.61%+2.51 104.87*+ 0.88 T4
2.55% 0.023 283.93°+4.04 99.38°+1.41 T5
2.61%°+0.021 286.58" +4.41 100.31°+1.54 Té6
2.57%+0.019 283.25°+3.66 99.14° +1.28 T7
2.54°+0.012 283.23%+3.17 99.13%+1.92 T8

* * * 4 ginal)
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Abstract:

This paper deals with the design of speed and torque control of DC motor drive. The
PI control scheme is proposed for the system, and it is usually used in DC motor
drives. The proposed control schemes guarantee the asymptotic stability of the
closed-loop system. The converter that is used in the system is a 4-quadratic switch-
mode DC-DC converter. The design is based on a small signal model and verified
using a large signal model. To illustrate the developed control schemes, the
performance of the closed loop system is simulated using MATLAB. The simulation,
analysis, and discussion are introduced to present the efficiency of the scheme.

Keywords: Simulation, Teaching, DC Motor, MATLAB.

1. Introduction

The performance of DC drives depends on the type of speed controlled as well as
torque-controlled converters used in a system. In DC drives, controlling the amount
of voltage that is applied to the armature of the DC motor is important to establish
the system. Moreover, controlling current is essential to prevent large damaging
armature current during start-up. Thus, a good current loop is very important when
setting up a DC drive. When the control of the current loop as well as the speed loop
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1s good, the steady state motor should respond exactly with the reference and should
be fast and well-damped. This can be achieved by appropriately tuning the
parameters of the PI controller.

During the design of speed and current-controlled converter in modeling the DC
drives, the non-linear characteristic of the converter in practical application is a major
limitation in the designing of such systems. The PI controller is designed through the
linear analysis in MATLAB using the average or linearized model. As the intention
of the design is to get zero or very small steady error as well as a fast response, the
DC gain of the open loop plot of the average model must be so large bandwidth.

2. Abbreviations

Vdc; DC Voltage across the load or armature
Ve;  Voltage from control signal

Vtri; Voltage from triangular signal

Va; Average Voltage

Ra; armature resistance

La; internal inductance

3. Four Quadrant Converter

The model developed for the two-quadrant converter can be used as a building block
in developing the model for the four-quadrant converter. As illustrated in Figure 1,
the four-quadrant converter is collected of two legs, A and B, with each leg related
to each other and consists of the two-quadrant converter.
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leg A leg B

—|KQ1 D1

_Km D4

L@

Figure 1. A model was developed for the four-quadrant converter.

The instantaneous voltage Va can be made either equals:

For negative current

Va=Vdc when D1 and D2 are ON
Va=-Vdc when Q3 and Q4 are ON
Va=0 when current freewheels through Q & D.

For positive current

Va=Vdc when Q1 and Q2 are ON

Va=-Vdc when D3 and D4 are ON

Va=0 when current freewheels through Q & D.

In a four-quadrant converter, two switching schemes are normally employed:
(1) Bipolar switching scheme,

(2) Unipolar switching scheme.

In this work, we will deal with a unipolar switching scheme.
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4. Unipolar Switching Scheme

In the unipolar switching scheme, the switching signal for Leg B is obtained from
the inverse of a control signal for Leg A. Figure 2 illustrates the unipolar switching

scheme, and Figure 3 shows the resultant waveform, 4and¥ .

Ve Ll j q

|5ﬂ“n15r5ra

Figure 3: The resultant waveform in a unipolar switching scheme.
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The waveform 9 and ¢ were obtained from the following rules:

_ O’V; <2I/tri
Sy s

tri

and
- O’_I/c < 2I/tri
TNy s

tri

Va(s) _ Vdc
Ve(s) - Viri (1)

5. Design Pi Controller for The System

In most of the applications, normally cascade con troll is used to control the current
(torque) and the speed (voltage) of the DC motor drives. Cascade control consists of
different control loops with the innermost is the current (torque) loop then followed
by the speed (voltage) loop. In this paper, both current and speed will be discussed
and controlled by using PI controller. Design for PI controller is done in open loop
condition with the supposition that the close loop system would alternate gradually
at the crossover frequency for open loop system, or basically in essential response.

Kp

C(s)

Vary
<D
-
+/" o
(NP

Figure 4. Block diagram of PI controller
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The transfer function of PI controller 1s:

Ki + KpS

c

S S

Before the controller of the switch-mode converter can be verified using the large
signal mode, both current and speed must be first evaluated using the small signal
model. Then, simulation of the large signal for controllers’ verification. In Figure 5.
the DC motor-small signal model is presented.

| (7]

[Va(s) ] . lg(Sz = Te(S) ‘ % : W(s)
R, +5L, " ! B+§] ”

Ke

Figure 5.DC motor-small signal model

5.1 Linear Small Signal Analysis

For the switch mode converter with the frequency at 33 KHz, the close loop
bandwidth for torque is designed to decade at 3.3KHz. as well as the close loop
bandwidth for speed is designed to be lower. It is decade at 330Hz. This is to ensure
good response and performance of the controller. The open loop linearization
strategy is carried out in MATLAB/Simulink using a linear analysis function. Table
(1): Shows the values of parameters of system.
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Component Value
Vic 200 v
Vtri S5v
feri 3.3KHz
Ra 20
La 5.2mH
Kt 0.1 vs/rad
J 130e-6 Kg.m?
B 0.01 N.m.s

Table 1: parameters of the system

To design a suitable PI controller, verification of the PI parameter is carried out until
the desired frequency is achieved. In MATLAB/Simulink, the response of the open
loop gain of current and speed can be plotted using Bode plot. The transfer function
of open loop current and as well as open loop speed are given by Eq. (2 and 3)
respectively.

1
S5.2e73+2

)

1
S130 6+40.01

3)

The reason of using the open-loop transfer function is to estimate the closed-loop
response.

(1) Torque-Loop

The reference current is evaluated with the actual current and the error is fed to the
PI controller. The output of the PI controller is compared with the triangular
waveform to find out the duty ratio of the switches — either to increase or reduce the
current. However, the bandwidth of the current loop is limited by the triangular
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waveform as shown in the preview section. In Figure 6, the open loop of the small
signal for current is introduced.

* spead a
PID = e Wa P P Terminator

In1
FID Controller T
. ph Out1
Unipalar Switching TI
[ » la
TIj 0O

CC-Matar Drive Terminator

Figure 6. Open loop current

The zero of the PI controller is set such that it will cancel out the pole of open loop
gain. In figure 7(a) and 7 (b), the uncompensated and compensated current loop gains
as well as pole of the open loop gain of switch-mode converter with Kp=1 and Ki=0
are presented.

Bode Diagram Bode Diagram

From: In1 (pt. 1) To:Subsystem {pt-2) From: In1 (pt. 1) To: Subsystem (pt. 2)

100

- System: Model
' 110: In1 (pt. 1) to Subsystem (pt. 2) |: R

System: 1(2) !
10: In1 (pt. 1) to Subsystem (pt. 2) |\
Frequency (rad/sec): 2.1e+004

Magnitude (dB): -75.6 B

0 :Magnitude (dB): -28.7

Magnitude (dB)

Phase (deg)

10° 10’ 10 10° 10 10° 10 10 10°

Frequency (rad/sec) Frequency (rad/sec)

Figure 7(a): Bode diagram current loop gain.
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Figure 7(b): pole and zero of open loop current.

From Figure 6(b), the system has poles at 325 (rad/sec) and 137(rad/sec) as well as
zero at 76.9 (rad/sec). If the zero of Pl is set at 220 (rad/sec), then Ki/K, = 220
(rad/sec). If the DC gain is set to unity (by setting Ki=1), then K, must be set to
(1/220). The Bode plot for this situation is shown in Figure below.

Magnitude (dB)

Phase (deg)

100
0 [=eziz-i- e S Seaeede
P e o Hesdatan Cus e
o Hire O T PG S R

Corid System: Model (3)
o= ~=<2271 JO: In1 (pt. 1) to 1//JS+B (pt. 1)
ol -i-- Frequency (rad/sec): 2.1e+003
20l Magnitude (dB): -26.4
—m

40 |- R -4-tE

o |-

so |-

oo

T——

-s0 £
0
1

Frequency (rad/sec) )

Figure 8: Open loop gain with Ki =1 and K, =1/220
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From Figure (8), it can be seen that the cross-over frequency or the bandwidth is
too low. To increase the bandwidth while keeping the zero at 220(rad/sec), the
value of Ki needs to be increased. At the same time, Ki needs to be changed
consequently so that the zero at 220(rad/sec) is maintained. Since the bandwidth
is 3.3 KHz = 2.1x10% rad/sec, we need to increase the gain by 75.6 db.

20 log K;=75.6

K; = 1075629 = 6(025.59, K,=79.7

Bode Diagram

Magnitude (dB)

Phase (deg)

107 107" 10° 10 10° 10° 10 10°
Frequency (rad/sec) )

Figure 9: Bode plot for K; = 6025.59 & K, =79.7

From Figure 9, the magnitude is nearly (0) db and the phase margin is greater than
65°, and then we take the calculated values of Ki and Kp to be implemented into a

large signal simulation.
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(2) Speed-Loop

A similar method is applied to the design of the speed controller. The parameters
of Pl speed controller are mainly determined by the viscous friction B and moment
of inertia J in Eq (3). The bandwidth of the speed loop is set at least an order lower
than the torque bandwidth, i.e., about 330 Hz. By assuming that the closed-loop
current gain is unity, which will simplify the design of the speed controller.

In Figure 10(a), shows the Simulink block of open loop gain.

>
denis) Out1

In1
PID Controller Gain 1/J5+B

Figure 10(a): open loop speed

The zero of Pl controller was set such that it will cancel the pole of open loop gain.
From the Figure below it can be seen that there is a pole at 76.9 (rad/sec). The zero
of the controller can be set at this frequency. The Bode plots of the speed loop as
well as pole location are shown in figure 10(b) and 10(c).
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Figure 10(b): Bode plot for Ki=0 and Kp=1
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Figure 10(c): pole and zero of open loop speed.
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To cancel out the pole, the zero must be set as Ki/Kp=76.9(rad/s). Therefore, the PI
controller parameter for proportional gain, Kp is set to 1/76.9 and the integral gain,
Ki is kept constant at one. In Figure 11 (a), the open loop gain with Ki =1 and Kp
=1/76.9 is presented. This process will lead to cancel the pole of open loop gain.

From the Figure above, it can be seen that the cross-over frequency or the
bandwidth is low. To enlarge the bandwidth while keeping the zero at
76.9(rad/sec), the magnitude of Ki needs to be increased. At the same time, Ki
needs to be changed consequently so that the zero at 76.9(rad/sec) is maintained.
Since the bandwidth is 330Hz = 2.1x103 (rad/sec), we need to increase the gain by
26. 4db. Then, the corresponding Pl controller’s parameters for speed-control gain
will set as Kp =0.272 and Ki = 20.89.

Bode Diagram

From: In1 (pt. 1) To: 1/JS+B (pt. 1)

i System: Model (4)

7= O: In1 (pt. 1) to 1//JS+B (pt. 1)

i | Frequency (rad/sec): 2.1e+003
Magnitude (dB) 99

Magnitude (dB)
°
T

Phase (deg)

-180 —i

Frequency (rad/sec)

Figure 11 (b): Bode plot for Ki = 20.89 & Kp = 0.272
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From Figure 11(b), the magnitude is nearly (0) db and the phase margin is greater
than 65°, and then we take the determined values of Kiand Kp to be employed into

large signal simulation.

5.2 Large Signal Analysis

The final values of parameters for the Pl controllers will be used in large signal
simulation that is shown in Figure 12. The unipolar switching scheme for the

converter is used.

— ~ ]
To Azracamt »
qji—@
 } -
=) -
Tommsena I { [_:]
aLmLm Lo O—F R
[:‘, ll'/'—‘ _’j,‘ 1 g
ad A
Ta Worsseced
=]

Figure 12: large signal simulation

6. Simulation results

In this section, the results of the simulation are presented and discussed in detail.
Discuss will be on the speed and torque responses obtained from simulation. The
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parameters of Pl controller as described in the previous section are used in this
simulation.

The response of the system in terms of speed and torque is verified by input signal
(speed) and the disturbance acting the system. In the figures below the output
speed and output torque from large signal are introduced.

AN
[

speed(radss)

fimefs)

Figure 13: output speed of the large signal simulation

fimels)

Figure 14: output torque of the large signal simulation
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The simulation of the output speed response of a large signal (blue color) and the
reference input speed (red color) is shown in Figure 13. From the figure, it can be
seen that the output speed exhibits almost no ripple, and the robustness of the
controlled system to disturbance acting on the system and velocity of the speed
response signal to follow reference signal was good.

In figure 14. the output torque response (blue color) with torque reference (red
color) is shown. It can be seen clear that the torque follows the reference in most
time. These results had been getting with acting disturbance signal.

i i ! i !

finef

Figure 15: the step disturbance signal in the system

7. Conclusion

The speed-torque control of DC machine is addressed in this work. The Pl controller
scheme is proposed for the system. The performance of the controlled system is
studied under the system parameters and in the presence of step disturbance
acting the system.
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The simulation results indicate that the proposed control scheme works very well
and is robust to the disturbances acting on the system.
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ABSTRACT

The aim of the research is to identify the availability of ethical leadership
dimensions (integrity-justice, role clarity, and ethical orientation). Taking the
administrative staff at Najran University as a sample for the study. Where the
research used the analytical and descriptive method, depending on the
guestionnaire as a tool for the study, and through the study method and its
tools, the research reached a number of results, the most important of which
are: The dimensions of moral leadership are available to the members of the
academic leaders at Najran University from the point of view of the
administrators working therein to a high degree, as the value of the general
arithmetic mean for all dimensions was (3.9). That the most dimensions of
ethical leadership are available to members of the academic leaders at the
University of Najran from the point of view of the administrators working in it is
the dimension of integrity, where the value of the arithmetic mean was (3.94),
followed by the dimension of moral orientation, where the value of the
arithmetic mean was(3.92), then after the clarification of the role in the third
order, where the value of the arithmetic mean was (3.91), and the least
dimensions available to the members of the academic leaders at Najran
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University from the point of view of the administrators working in it was the
dimension of justice, where the value of the arithmetic mean was (3.84), The
availability of a high degree of organizational loyalty among the administrative
staff at the University of Najran from the point of view of the research sample,
where the value of the general arithmetic mean was (4.03), which expresses a
high degree, and the presence of a statistically significant effect of the level of
moral leadership on the level of organizational loyalty among administrators
working at the University Najran at level (0.01), as well as for all dimensions of
moral leadership (integrity - justice - clarity of role - moral orientation). Which
confirms the validity of the research hypotheses.

In light of the results, the research recommends paying attention to spreading
the concept and culture of ethical leadership in all institutions operating in the
Kingdom of Saudi Arabia in general, and colleges and universities in particular,
paying attention to providing an appropriate work environment for workers and
providing all their needs in order to raise their morale and achieve the highest
possible level of performance and increase their belonging and loyalty to a place
their work.

Keywords: Ethical Leadership, Organizational Loyalty.
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ABSTRACT

This research deals with lbn Khaldun’s social philosophy, as contained in his
famous introduction, which he wrote as an introduction to his book on history,
known as “The Book of Lessons, the Diwan of the Beginner and the News in the
Days of the Arabs, Persians, and Berbers, and Those Who Contemporized Them
with the Greatest Power.” Due to the multiplicity of topics included in the
“Introduction” and their overlap in such a way that it is impossible to separate
them, the research was concerned with “human urbanism” in the first place, as
it is - according to what the research assumed - the main axis around which lbn
Khaldun’s philosophy revolves, this is through revealing the methodological
relationship that links the “science of urbanization” with the science of history,
for which Ibn Khaldun stipulated that the historian must understand the
phenomena of urbanization and know the causes and reasons that lead to it so
that he will be able to distinguish between historical news and its levels of
certainty, and separate what is true and real. In it and what is false or
delusional.

In the context of “urbanization” and its concept, the research shed light on the
problem of progress according to lbn Khaldun, and its connection to the
concept of urbanization itself. It reviewed the conditions for achieving progress
in human societies based on what can be deduced from the introduction. It is
the political, economic, and ideological condition. Then he discussed the main
features of progress as a social philosophical problem that was crystallized by
Ibn Khaldun's personal interest in politics and society as a scholar and worker in
both fields. In addition to its historical coincidence with the eras of decline and
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decline in Islamic history, which lbn Khaldun was a witness to in the fourteenth
and fifteenth centuries.

Keywords: 1bn Khaldun, civilizational progress, urban science, nervousness,

human society, human consciousness, the movement of history.
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