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Stardom Joumnal for Natural and Engineering Sciences (SINES)
u Introduction
Aims and Scope:

The stardom Journal for Natural and Engineering sciences is a journal
for the publication of peer reviewed, original research for all aspects of

Natural Sciences and Engineering Sciences.

This journal provides a forum for the discussion of Natural and
Engineering sciences problems around the world and for the
presentation of results. It is aimed only at the Natural and Engineering

sciences.
Research Areas Include, but are not exclusive to:
e Biology and biomedical engineering
e Environmental Sciences
e Chemistry studies and Chemical Engineering
e Physics studies
e Material Studies
e Mathematics
e Computer Sciences and engineering
e Civil Engineering
e Area Engineering
e Environmental Engineering

e Telecommunications Engineering and networking
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e Computer Engineering
e Electrical Engineering
e Agriculture Engineering

e Human-machine systems

e Space exploration

e Renewable energy

e Power systems and control

e Atrtificial intelligence and its applications

e Theoretical studies

Papers submitted should address Stardom Natural and Engineering
sciences issues using a range of techniques e.g. case studies,
observational and theoretical analyses, the application of science,
engineering and technology to questions of environmental concern or
mathematical and computer modeling techniques with the aim of

informing both the researcher and practitioner.

g Before You Begin

Conflict of interest

All authors are requested to disclose any actual or potential conflict of
interest including any financial, personal or other relationships with other
people or organizations within three years of beginning the submitted
work that could inappropriately influence, or be perceived to influence,

their work.

Submission declaration and verification

Submission of an article implies that the work described has not been
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published previously (except in the form of an abstract or as part of a

published lecture or academic thesis or as an electronic preprint, that it

is not under consideration for publication elsewhere, that its publication

is approved by all authors and tacitly or explicitly by the responsible

authorities where the work was carried out, and that, if accepted, it will

not be published elsewhere in the same form, in English or in any other

language, including electronically without the written consent of the

copyright-holder.

Changes to authorship

This policy concerns the addition, deletion, or rearrangement of author
names in the authorship of accepted manuscripts:

Before the accepted manuscript is published in an online issue:
Requests to add or remove an author, or to rearrange the author
names, must be sent to the Journal Manager from the corresponding
author of the accepted manuscript and must include: (a) the reason the
name should be added or removed, or the author names rearranged and
(b) written confirmation (e—mail, fax, Ietter) from all authors that they
agree with the addition, removal or rearrangement. In the case of
addition or removal of authors, this includes confirmation from the author
being added or removed. Requests that are not sent by the
corresponding author will be forwarded by the Journal Manager to the
corresponding author, who must follow the procedure as described
above. Note that: (1) Journal Managers will inform the Journal Editors of
any such requests and (2) publication of the accepted manuscript in an
online issue is suspended until authorship has been agreed.

After the accepted manuscript is published in an online issue: Any
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requests to add, delete, or rearrange author names in an article
published in an online issue will follow the same policies as noted above

and result in a corrigendum..

Role of the funding source

You are requested to identify who provided financial support for the
conduct of the research and/or preparation of the article and to briefly
describe the role of the sponsor(s), if any, in study design; in the
collection, analysis and interpretation of data; in the writing of the report;
and in the decision to submit the article for publication. If the funding

source(s) had no such involvement then this should be stated.

Language

Please write your text in good English (American or British usage is
accepted, but not a mixture of these). Authors who feel their English
language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific

English may wish to use the English Language Editing

Submission

Submission to this journal proceeds totally online and you will be guided
stepwise through the creation and uploading of your files. The system
automatically converts source files to a single PDF file of the article,
which is used in the peer-review process. Please note that even though
manuscript source files are converted to PDF files at submission for the
review process, these source files are needed for further processing

after acceptance.
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Referees
Please submit, with the manuscript, the names and addresses of at least

three potential referees.

u Preparation

Use of word-processing software

It is important that the file be saved in the native format of the word
processor used. The text should be in single—column format. Keep the
layout of the text as simple as possible. Most formatting codes will be
removed and replaced on processing the article. In particular, do not
use the word processor’s options to justify text or to hyphenate words.
However, do use bold face, italics, subscripts, superscripts etc. When
preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs,
not spaces, to align columns. The electronic text should be prepared in

a way very similar to that of conventional manuscripts.

Note that source files of figures, tables and text graphics will be
required whether or not you embed your figures in the text.
To avoid unnecessary errors, you are strongly advised to use the 'spell—

check' and 'grammar—check' functions of your word processor.
Please do not add line numbering to the text document.
Article structure

Subdivision — numbered sections
Divide your article into clearly defined and numbered sections.

Subsections should be numbered 1.1 (then 1.1.1, 1.1.2, ) 1.2, etc.
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(the abstract is not included in section numbering). Use this numbering
also for internal cross—referencing: do not just refer to 'the text'. Any
subsection may be given a brief heading. Each heading should appear

on its own separate line.

Introduction
State the objectives of the work and provide an adequate background,

avoiding a detailed literature survey or a summary of the results.

Material and method's
Provide sufficient detail to allow the work to be reproduced. Methods
already published should be indicated by a reference: only relevant

modifications should be described.

Results

Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not
repeat them. A combined Results and Discussion section is often
appropriate. Avoid extensive citations and discussion of published

literature.

Conclusions
The main conclusions of the study must be presented in a short
Conclusions section, which may stand alone or form a subsection of a

Discussion or Results and Discussion section.

Essential title page information

» Title. Concise and informative. Titles are often used in information—
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retrieval systems. Avoid abbreviations and formulae where possible.
* Author names and affiliations. Where the family name may be
ambiguous (e.g., a double name), please indicate this clearly. Present
the authors' affiliation addresses (where the actual work was done)
below the names. Indicate all affiliations with a lower—case superscript
letter immediately after the author's name and in front of the appropriate
address. Provide the full postal address of each affiliation, including the
country name and, if available, the e—mail address of each author.
» Corresponding author. Clearly indicate who will handle
correspondence at all stages of refereeing and publication, also post—
publication. Ensure that phone numbers (with country and area
code) are provided in addition to the e—mail address and the
complete postal address. Contact details must be kept up to date
by the corresponding author.
* Present/permanent address. If an author has moved since the work
described in the article was done, or was visiting at the time, a 'Present
address' (or 'Permanent address’) may be indicated as a footnote to that
author's name. The address at which the author actually did the work
must be retained as the main, affiliation address. Superscript Arabic

numerals are used for such footnotes.

Abstract

A concise and factual abstract is required. The abstract should state
briefly the purpose of the research, the principal results and major
conclusions. An abstract is often presented separately from the article,
so it must be able to stand alone. For this reason, References should be

avoided, but if essential, then cite the author(s) and year(s). Also, non-
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standard or uncommon abbreviations should be avoided, but if essential
they must be defined at their first mention in the abstract itself. Not more

250 words.

Graphical abstract

A Graphical abstract is optional and should summarize the contents of
the article in a concise, pictorial form designed to capture the attention
of a wide readership online. Authors must provide images that clearly
represent the work described in the article. Graphical abstracts should
be submitted as a separate file in the online submission system. Image
size: Please provide an image with a minimum of 531 x 1328 pixels (h
x w) or proportionally more. The image should be readable at a size of
5 x 13 cm using a regular screen resolution of 96 dpi. Preferred file

types: TIFF, EPS, PDF or MS Office files.

Highlights

Highlights are mandatory for this journal. They consist of a short
collection of bullet points that convey the core findings of the article and
should be submitted in a separate file in the online submission system.
Please use 'Highlights' in the file name and include 3 to 5 bullet points

(maximum 85 characters, including spaces, per bullet point).

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using
American spelling and avoiding general and plural terms and multiple
concepts (avoid, for example, 'and’, 'of‘). Be sparing with abbreviations:
only abbreviations firmly established in the field may be eligible. These

keywords will be used for indexing purposes.
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Acknowledgements
Collate acknowledgements in a separate section at the end of the article
before the references and do not, therefore, include them on the title
page, as a footnote to the title or otherwise. List here those individuals
who provided help during the research (e.g., providing language help,

writing assistance or proof reading the article, etc.).

Math formulae

Present simple formulae in the line of normal text where possible and
use the solidus (/) instead of a horizontal line for small fractional terms,
e.g., X/Y. In principle, variables are to be presented in italics. Powers of
e are often more conveniently denoted by exp. Number consecutively
any equations that have to be displayed separately from the text (if

referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively
throughout the article, using superscript Arabic numbers. Many word
processors build footnotes into the text, and this feature may be used.
Should this not be the case, indicate the position of footnotes in the text
and present the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Table footnotes

Indicate each footnote in a table with a superscript lowercase letter.
Artwork

Electronic artwork

General points
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* Make sure you use uniform lettering and sizing of your original

artwork.

» Save text in illustrations as 'graphics' or enclose the font.

* Only use the following fonts in your illustrations: Arial, Courier, Times,

Symbol.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

* Produce images near to the desired size of the printed version.

» Submit each figure as a separate file.

Formats

Regardless of the application used, when your electronic artwork is
finalized, please 'save as' or convert the images to one of the following
formats (note the resolution requirements for line drawings, halftones,
and line/halftone combinations given below):

EPS: Vector drawings. Embed the font or save the text as 'graphics'.
TIFF: Color or grayscale photographs (halftones): always use a
minimum of 300 dpi.

TIFF: Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF: Combinations bitmapped line/half-tone (color or grayscale): a
minimum of 500 dpi is required.

If your electronic artwork is created in a Microsoft Office application
(Word, PowerPoint, Excel) then please supply ‘as is'.

Please do not:

» Supply files that are optimized for screen use (e.g., GIF, BMP, PICT,

WPG); the resolution is too low;
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» Supply files that are too low in resolution;

» Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF,
EPS or MS Office files) and with the correct resolution. If, together with
your accepted.

Please note: Because of technical complications which can arise by
converting color figures to 'gray scale’ (for the printed version should you
not opt for color in print) please submit in addition usable black and

white versions of all the color illustrations.

Figure captions

Ensure that each illustration has a caption. Supply captions separately,
not attached to the figure. A caption should comprise a brief title (not on
the figure itself) and a description of the illustration. Keep text in the
illustrations themselves to a minimum but explain all symbols and

abbreviations used.

Tables

Number tables consecutively in accordance with their appearance in the
text. Place footnotes to tables below the table body and indicate them
with superscript lowercase letters. Avoid vertical rules. Be sparing in the
use of tables and ensure that the data presented in tables do not

duplicate results described elsewhere in the article.
References

Citation in text

Please ensure that every reference cited in the text is also present in
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the reference list (and vice versa). Any references cited in the abstract

must be given in full. Unpublished results and personal communications

are not recommended in the reference list, but may be mentioned in the

text. If these references are included in the reference list they should

follow the standard reference style of the journal and should include a

substitution of the publication date with either 'Unpublished results' or

'Personal communication'. Citation of a reference as 'in press' implies

that the item has been accepted for publication.

Web references

As a minimum, the full URL should be given and the date when the
reference was last accessed. Any further information, if known (DOI,
author names, dates, reference to a source publication, etc.), should
also be given. Web references can be listed separately (e.g., after the
reference list) under a different heading if desired, or can be included in

the reference list.

References in a special issue
Please ensure that the words 'this issue' are added to any references in
the list (and any citations in the text) to other articles in the same

Special Issue.

Reference style

Text: Indicate references by number(s) in square brackets in line with
the text. The actual authors can be referred to, but the reference
number(s) must always be given.

Example: '..... as demonstrated [3,6]. Barnaby and Jones [§] obtained a

different result ...."
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List: Number the references (numbers in square brackets) in the list in
the order in which they appear in the ftext.
Examples:
Reference fo a journal publication:
[1] J. van der Geer, J.A.J. Hanraads, R.A. Lupfon, The art of writing a
sclentific article, J. Sci. Commun. 163 (2010) 51-59.
Reference to a book:
[2] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed.,
Longman, New York, 2000.
Reference fo a chapfer in an edited book:
[3] G.R. Mettam, L.B. Adams, How fo prepare an electronic version of
your article, in: B.S. Jones, R.Z. Smith (Eds. ) Introduction to the
Electronic Age, E-Publishing Inc., New York, 2009, pp. 281-304.

Submission checklist

The following list will be useful during the final checking of an article
prior to sending it to the journal for review. Please consult this Guide for
Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with
contact details:

* E-mail address

* Full postal address

* Phone numbers

All necessary files have been uploaded, and contain:

» Keywords
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* All figure captions

* All tables (including title, description, footnotes)

Further considerations

* Manuscript has been 'spell-checked' and 'grammar-checked'

» References are in the correct format for this journal

* All references mentioned in the Reference list are cited in the text, and

vice versa

» Permission has been obtained for use of copyrighted material from

other sources (including the Web)

* Color figures are clearly marked as being intended for color

reproduction on the Web (free of charge) and in print, or to be

reproduced in color on the Web (free of charge) and in black—and—white

in print

* If only color on the Web is required, black—and-white versions of the

figures are also supplied for printing purposes
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Using Ultra—Valuate SWCNT Vee-Dipole for Modern Applications

Sara Sabah Allamy!, Mustafa Kurt', Jayendra Kumar?, Kiran Chand Ravi’, and Taha
A. Elwi®

'Kirsehir Ahi Evran University Institute of Science and Technology, Kirsehir, Turkey

2School of Electronics Engineering (SENSE), VIT-AP University, Inavolu, Amaravathi,
Andhra Pradesh—-522 237, India
3Ministry of Higher Education and Scientific Research, International Applied and
Theoretical Research Center (IATRC), Baghdad Quarter, Iraq

Abstract:
In interconnect electronic chip applications; nano—optical antennas have sparked a lot of
attention. Some research has been conducted out in this work utilizing semi-classical
electromagnetic-quantum theory to realize the feasibility of employing seat Single Wall
Carbon Nanotube (SWCNT) based dipole antennas for optical systems. Two distinct
SWCNT indices (10,10) and (21,21) were investigated and compared with identical
dipoles. These two SWCNT types are invoked because they have high plasmonic
conductivity in comparison to their identical with different indices. To assess the
suggested antenna performance, the material parameters of the proposed

nanostructures are extracted from a quantum model. Initial resonance was detected at

1
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230THz and 150THz, respectively, for the proposed antennas based on SWCNT (21,21)
and SWCNT (10,10).

Keywords: SWNT, THz, optical, antenna.
1. Introduction

Now is the time to introduce rapid transformations in artificial materials based on nano-
scale structures and met material inclusions in order to speed up the development of
modern photonic devices that have been hampered by a number of issues such as
availability, inerrability, reconfigurability, immutability, and maintainability in which the
material electromagnetic specifications are critical to play the major role. Photonics
design standards are seldom eased, despite the rigorous obstacles. As a result of
photonics design requirements, performance measurements are frequently in
contradiction [2]. Furthermore, conventional materials have several inherent limitations,
including the difficulty of engineering them to provide the required constitutive
electromagnetic parameters over a bandwidth, low efficiency due to inherent losses due
to surface waves, and difficulties in achieving high polarization purity. Nonetheless,
integrating photonics devices with electrical devices increases their size, complexity, and
expense. Therefore, it is the subject of the proposed research to develop novel photonic
devices to cope with the demanding requirements utilizing nano-scale structures.

Modern photonics designs have progressed to a level of sophistication that earlier
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generations could not have imagined. Modern photonics designs that fulfill current
industrial and biological requirements can be built for future generations using nanoscale
and met material architectures. The suggested photonics designs are studied for optical
antenna, antireflection layers, and flat lenses applications in order to take advantage of
various technological advancements.

Based on the semi-classical Slepyan model of ballistic conductivity of SWCNT
presented in [6], SWCNT characteristics are computed in terms of complex
permeabilitye = €’ 4 je”. Such conductivity is determined by the SWCNT index, which is

calculated as:

( )_jezw Z J@F asc
Oent®) = T2ha oo(oo jiv) apzapZ

+2if IRy |2 Fe— Fv d 1
€clRyc hzw(w—jv)—4s§ Pz ()

s=1FBZ

It is the matrix element for SWCNT [6], where v = 1 is the relaxation frequency, h is
the normalized Planck constant, 1.054571034 Js, e is electron charge, 1.6021019 C,
and Fc,v is the Fermi distribution and electron distribution relationship function of carbon
nanotube, a SWCNT radius, p, probability of electron trajectory, w is the angular
conductivity, €. the electromagnetic permittivity at static, m is the SWCNT index, and R,

resistivity at DC, respectively.
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The suggested antennas are compared to their SILICON-based counterparts. In the
optical regime, silicon as a conductive material has a negative Re(r) spectrum with
tolerable losses. This is due to plasmonic movements in the metallurgical components,
as discussed in the electron—gas model of metallic bonding [8]. As a result, the Drude—-

Lorentz model is used to represent the provided complicated relative permittivity in [1]:

(Es—Ec0) W5 _ ‘*)ZD

wi-w2+jyow, w2—jorw

g (W) = g + = & + jg, (2)
where ¢ is the low frequency permittivity, w, is angular frequency resonance, vy is the
damping factor of oscillation, wp is plasma resonance frequency, and w. is the collision
frequency.
2. Quantum Conductivity of SWCNT

Since the discovery of the CNT in 1993 [3], several applications have emerged such
as nanoscale antennas based on CNT s [9] and CNT arrays [4] which facilitate highly
integrated and functionalized devices at IR, optical, and Terahertz frequencies for
wireless devices with enhanced bandwidth, speed, and miniaturization [5]. CNT s are
characterized by their high aspect ratio [6], an electrical conductivity several times larger
than Cu [7], large relative permittivity [8], and geometrical dispersion, see Fig. 1, at
plasmonic frequencies [9]. In spite of their high electrical conductivity, CNT s lack free

electrons because of the high stability of the covalent carbon 7 bonds of the rolled

graphene sheet [10]. This high conductivity has been explained in terms of a ballistic
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conductor model which transfers electrical current through excited electrical charges

moving along the ¢ bonds [11].

Graphene layer

R s

Sing ie unit Electric Field

cell bonds

Momentum
Inductance

Sutface cufrent

Fig. 1: Electrical dispersion conductivity [5].

3. Design Aspects and Considerations

Many scientific groups have been interested in closed cylindrical forms of graphene
sheets that make up 1D SWCNT structures since Sumio lijima [2] discovered them in
1991. SWCNT structures are essentially made up of a single extruded graphene sheet;
to make a single nanotube, and a thickness of (0.142 nm on a specified center.

The realistic shape of the SWCNT structure is represented as a 3D closed-rolled
graphene sheet as a seamless cylinder in the proposed study. However, the conductivity

function in equation (1) is in 1D form, and it is transformed into a 3D form using the first

5
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kind of Bessel functions Jo([ao—ai]s) and J1([ao—ai]s). However, the estimated 3D
conductivity is transformed according to [5] to determine the SWCNT complex permittivity
(r). As a result, a numerical analytics—based CSTMWS is used to complete these tasks,
as shown in Table 1 [8].

For this section, both considered SWCNTs are modeled inside CSTMWS
environments based numerical analysis [1] and validated with Advanced Design Systems
software package [4] based analytical simulations. As seen in Fig. 2, the SWCNT S-

parameters that are evaluated from both CSTMWS and ADS are agreed to each other

very well.
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Fig. 2; Evaluated S—parameters spectra: (a) for SWCNTy ;) and (b) for
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Table 1; The phenomenological parameters of the proposed materials.
SWCNT & Q, Ly, L

10,10 5.1pF 6.5fF 6.7nH (.2pH

21,21 6.3pF 1.1fF 8.1nH 0.7pH
On the silver ground plane layer, the proposed antennas are built as a vertically
aligned dipole structure. The suggested dipoles are made from two distinct types of
materials: SWCNT and SILICONE. As a result, two dipoles are proposed (see Fig. 3):
The first model is based on a SWCNT(IO,IO) with a SILICON-based equivalent of the
same dimensions, while the second is based on a SWCNT(10,10) with a SILICON-
based equivalent of the same dimensions (21,21). It is good to mention that these two
SWCNT types are considered because they have high plasmonic conductivity in
comparison to their identical with different indices [7]. SWCNT models are built from a
single sheet of realistic extruded graphene, whereas SILICONE antennas are made from
supplied silicon wires. A 20 nm 20 nm planar square layer was used to create the silver
ground plane. The ground plane dimensions are calculated using the required separation
distances between SILICONE arrays as given in [2]. Material attributes are presented

and contrasted in Table 3 based on phenomenological criteria.

Table 3;The phenomenological parameters of the proposed materials.
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Material  y(e.V) t(ps) Reference
SWCNT 19,100 3-059 0.011 6
SILICON  3.504 0.068 16

SWCNT 55, 4.067 0.019 11

Silver 2.076 0.036 15

Fig. 3; Antenna geometries: (a) regular dipole, (b) Vee—dipole, and (c) monopole.

4. Results and Discussions

S11, r spectrum, and radiation patterns of the antennas suggested in this paper are
all described. The suggested antenna performance is evaluated by CSTMWS. In Fig.
4.1, the S11 and r spectra for SWCNT ((10,10)) are shown. The suggested antenna

was discovered to have a frequency resonance (f 0) at 230THz in one mode and 347THz
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in the other. The first mode has a bandwidth (B.W.) of [S11|-10dB, 35THz, whereas
the second mode has a B.W. of |[S11|-10dB, 35THz. It displays 6THz. The antenna,
on the other hand, exhibits (.77 r at 230THz and (.54 r at 347THz. Due to plasmonic
effects, r at 230THz was found to be greater than r at 347THz [1].

Now, the SWCNT ,, 5;) antenna is characterized as well in terms of S;; and radiation
properties to validate the observed plasmonic effect conclusion in the SWCNT
antenna. It is found that, the SWCNT ;,, ,;) antenna shows a resonance at 150THz and
another resonance at 350THz. These resonances are found completely independent on

the electrical length (1) of the dipole as shown in Fig. 4.
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Fig. 4; S;; and n, spectra for the SWCNT ;) 5).

Now, as fair comparison, dipoles equivalents of are introduced based on the same
dimensions of the SWCNT ;19 and SWCNT;; ,) dipoles. The antenna shows a single
frequency resonance mode in the optical regime at 150THz as depicted in Fig. 5. The
antenna is excellently matched, [S,|=-27dB, with matching gap (G) of 9nm. The value

of n, is found to be (.29 at the frequency resonance as shown in Fig. 5.

10
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Fig. 5; Sy, and 7, spectra for SWCNT antenna.
Table 3 summarizes the comparison in terms of antenna frequency resonance (f,),
bandwidth (B.W), and radiation efficiency (n,): First, it was discovered that as plasmonic
effects changed, the antenna spacing changed. Second, changes in the transmittance
spectrum have a significant impact on SWCNT antenna resonance. SILICONE antenna
resonances, on the other hand, are found to be completely different from SWCNT
resonances due to plasmonic transitions in SWCNTs. The antenna bandwidth in SWCNT
antennas rises dramatically when compared to the identical SILICONE antennas [2] due
to electron movement over the — boundary in the SWCNT lattice structure; however,
such a movement is not described in the SILICONE structural cage [9]. The SILICON2
antenna's r antenna is therefore ten owing to an increase in volumetric material loss

when the SILICON] radius is increased compared to the SILICON] antenna model [2].

11
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Finally, in the SILICON2 antenna concept, antenna directivity is drastically lowered
SILICON2 antenna shrinks to its smallest size, reducing the electromagnetic antenna

aperture [12]. Table 3 compares the performance and dimensions of proposed antennas.

Table 3: The proposed antennas performance and dimensions comparison.

Structure  f B.W. N

230 35 0.77
Dipole
347 6 0.54

Vee dipole 150 30 0.29

450 70 0.89
Monopole

650 4 0.68

Finally, the proposed antennas performances in terms of bandwidth and radiation
efficiencies are compared in Table 4. The proposed antennas are found much smaller
than the conventional antennas length based A,/2. This is attributed to the nanoscale
media that show slow phase velocity due to the quantum effects.
Table 4: The proposed antennas performance comparison.
Structure L B.W. e

SWCNT 10,100 | << o Excellent Medium

12
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SILICON ; | << 1o Very good Low
SWCNT;121) [ << o Excellent High

SILICON , | << 1o Very good Very low

5. Results Validation

In this part, we execute a verification approach based on the use of another numerical
simulation of HFSS formulations using the finite element technique [3]. As demonstrated
in Fig. 6, the results from both software programs in terms of S11 and radiation patterns

are in good agreement, indicating excellent result validation for both SWCNTs called.

13
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Fig. 6; Validation results of the proposed SWCNT antennas; (a) S;; for SWCNT g i)
and (b) Sj; for SWCNT 5, 5.

As a result, omnidirectional radiation patterns are produced by the proposed SWCNT-

based antennas. The simulated S11 spectra for SWCNT ((10,10)) and SWCNT

((21,21)), respectively, are shown in Fig. 7. In addition, for both SWCNT structures, the

14
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2D radiation patterns analyzed in both frequency modes are evaluated in the E- and H-

planes.

Radiation '%1(§|llcm dBi Radiation pattern dBi
()

180°
Radiation %ﬂitern dBi
0!

Fig. 7; Validation results of the proposed SWCNT antennas; (a) Rradiation patterns for
SWCNT 9,1y at 230THz and 347THz, respectively. Finally, (b) Radiation patterns for
SWCNT;; 51 at 150THz and 350THz, respectively.

6. Conclusions

The usage of nano-optical dipole antennas for connecting electronic devices is
presented in this research. The suggested antennas are compared to their SILICONE
equivalents using the SWCNT (10,10) and (21,21) indices. The goal of the study is to

see if seat SWCNT topologies can be used for optical nano—antennas using a semi-
15
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classical electromagnetic—quantum theory. The material characteristics of the suggested
SWCNT and SILICONE are evaluated using quantum models. Compared to comparable
antennas based on SILICONE structures, the suggested antennas based on SWCNT
have been found to give a significant increase in bandwidth. Antennas made of SWCNT
are more efficient than antennas made of SILICONE. SILICONE antennas have one
frequency resonance in the optical visible regime, whereas SWCNT antennas have two
within the same frequency band. Such phenomena are hypothesized to be caused by
electrical length resonances and electron transition signatures.
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Prevalence of Human Cytomegalovirus (CMV) infection in

Antenatal Women in Yarim Region, Yemen
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Biology Department, Education College, Albaydah University, Yemen.
Abstract

cytomegalovirus (CMV), otherwise called human herpesvirus. Maternofetal transmission
of CMV can occur during pregnancy following primary or recurrent mother infections .
Utero infections are associated with fetal abnormalities, intrauterine growth retardation,
and intrauterine death. For survey CMV infection within population sample in Yarim
region, we tested serum samples for CMV immunoglobulin G and M from 190
participants aged 20 to 40 years by enzyme linked immunosorbent assay (ELISA). The
prevalence of CMV was 76.7% in studied population. CMV prevalence differed
significantly of women (p<0.05). Serum samples according to sex divided to two groups:
first pregnancy were (21.58%) and the second pregnancy were (78.42 %) with their

ages varied from 20-40 years old. The results: Of the 190 samples tested, 77.65%
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showed the presence of CMV IgG and 4.71% were positive for CMV IgM. This study
suggests that for vaccination program (a universal or government) to have maximal
impact, the vaccine would need to be delivered to infants and have a long duration of
protective efficacy, and i t would be beneficial to screen pregnant women for CMV IgM
antibodies is beneficial and will help guide the testing of newborns.

Key words: Cytomegalovirus , Women,ELIZA,,Human,CMV

Introduction

Cytomegalovirus is a virus belongs to the herpesvirid family and only develops
within human cells. It was the largest and most complexed than others of this family,
the human herpes virus 5 has a 220 nm diameter and a genome composed of 235,000
double—stranded DNA macromolecules. Its DNA assembles as circular DNA and
replicates best within human fibroblasts[1].Viral infection may occur from a positive and
contagious patient through close contact (urine, saliva, and other quids), the transfer of
blood products; sexually; transplacentally; perinatally; and during breastfeeding[2].
Following primary infection, associated or not with clinical manifestations, CMV
reinfection with other related viral strains is possible at any moment during one's lifetime.
Reactivation is particularly associated with other medical conditions or diseases that
suppress the host's immune system [3,4,5]. The CMV virus is one of the most common
congenital infections that complicate pregnancies and the well-being of newborns. When

20
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infected, the mother can vertically transmit the virus to the fetus through the placenta or
to the newborn during labor and breastfeeding, the transplacental transmission rate
varies with gestational age; hence, the mother and the fetus must be thoroughly
evaluated [2].

Cytomegalovirus (CMV) is a herpes virus with high prevalence among children and
the adult population, especially in developing countries [5]. It is difficult to determine the
moment of primary infection, because the virus can be active for months or sometimes
years, additionally, due to additional medical conditions, the virus can reactivate, or the
pregnant woman can be infected with a different viral strain, the clinical disease may
vary from being non symptomatic or displaying mild symptoms to causing life—threatening
medical conditions when patients are immunocompromised [6]. HCMV reactivation
episodes may occur repeatedly, CMV reactivation can lead to life-threatening conditions
and organ failure, and can lead to life—threatening conditions [7,8].

Fetus can be vertically infected even if the mother was immune periconceptional,
IgM testing during pregnancy may result in false—positive results, especially due to cross
reactions with other viruses, such as Epstein—Barr, herpes simplex, and varicella—zoster,
or autoimmune diseases [9,10].

The diagnosis of CMV infections is rarely required in the common population, but it

is necessary during pregnancy and in immunosuppressed patients. Multiple testing
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methods are nowadays available, such as antibody serum detection, direct detection
from human fibroblast cultures, and quantitative real-time polymerase chain reaction
(PCR) for the detection of viral DNA [1]. The procedure must be executed as early as
at 20 weeks of gestation and re-examined at 6 to 8 weeks following suspected maternal
CMV infection. Timing is mandatory and related to the renal viral excretion of the infected
fetus into the amniotic fluid [11]. Additionally, researchers had detected the presence
of specific amniotic fluid proteins in series of proteins responsible for inflammatory and
immunologic response is identified in the amniotic fluid of severely infected fetuses, and
found in the maternal—fetal barrier, amniotic fluid, and placental sample is indicative of
a severe form of the disease [2,12] .

The presence of CMV IgM and beta—-2 microglobulin, low platelet levels (less than
100,000/mm3), increased values of hepatic enzymes (alanineaminotransferase above
80 IU/mL), and an increased level of direct bilirubine (more than 4 mg/dL) are associated
with the presence of symptoms at birth and poor fetal prognosis [13,14], and up to 15%
of intrauterine CMV infections result in symptomatic congenital disease at birth and
10%to 15% of those born with asymptomatic congenital CMV will develop significant
clinical sequelae in infancy [15,16,17]. Many pregnant women with a primary infection
develop no symptoms suggestive of a CMV infection, rate varies from 80% to 95% of

cases [18]. For instance, the time required for the virus to replicate in the culture may
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extend up to 30 days after inoculation, especially, at the low viral load is [19]. As In
South Africa in the Eastern Cape studies of congenital CMV show a prevalence ranging
from 1% to 5% in South Africa while the prevalence ranges from (0.6% to 0.7% in
resource—rich countries [20,21].

The present study was aimed for enhancement our knowledge to how CMV
incidence prevalence among pregnant women in Yarim region, and related that with age

parameter.

Material and Method

190 serum samples were tested for CMV seroprevalence using enzyme
immunosorbent assay ELISA reader and seroprevalence of CMV in pregnant women to
be 60%, the required sample size was calculated to be 190 [22, 23]. A total 190
pregnant women reporting for antenatal care were selected for the study and women
with both normal previous pregnancy or with adverse outcomes, which were selected at
random.

Following informed consent, blood samples were collected from diagnostic laboratory
in modern diagnostic laboratories, Yarim.

These laboratories supplied remnant sera from samples that had been submitted for
serological testing and would otherwise had been discarded. Sera from subjects who

were known to be infected with hepatitis B virus and hepatitis C virus were excluded.
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Sera were identified at the referring laboratory by the sex of the subject, age or date of
birth, date of collection. All serum samples were stored at —200OC until use. Serum
samples were collected between 20 and 40 years of age and stratified into the following
age groups: 20 to 30, 31 to 40. Serum samples were not available for less than 20
year of age. The sample sizes were calculated to achieve a 95% confidence interval (P)
of approximately +5% for each age group. The sera were tested for IgG and IgM
antibodies at a dilution of 1:100 using an enzyme? linked immunosorbent assay (ELISA)
technique using DRG kit manufacturer DRG international Inc US.

Semi-quantitative estimation of antibody concentration:

The optical densities of the standards against their concentration were plotted and a line
was drawn through the points. Sample values below 3 IU/ml were labeled as negative,
whereas values above 3 IU/ml were considered as positive. Samples giving values

above 30 IU/ml were reassayed at a higher dilution [24].

Results

In this study, 190 serum samples were collected from pregnant women, using the ELISA
method, to measure CMV IgG and IgM markers. In our study, the CMV seroprevalence
were 144 (69.6 %) among the 190 tested women, had CMV IgG infection while 10
(5.26%) were seropositive for CMV IgM. All IgM positive cases were positive for CMV

IgG as well. Samples negative were 46 (21.24 %) for IgG and IgM accounted for 180

24



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell
______________________________________________________________________________________________________________________|

(94.74%). Seropositivity of CMV IgG and IgM among all the pregnant women in this
study is given in Table 1. There difference was statistically significant witha P = 0.0122.
The age of tests women ranged from 20 to 40 years with a mean age of 24.58+4.05.
Serological status of different age groups in Table 2. The samples in the age group of
20-30 years showed high prevalence of Antibody, the primary infection is characterized
by the presence of CMV IgG antibodies (77.65%) which is statistically significant with a
P = 0.0153, whereas tested women in the age group of 31-40 years showed 60%
prevalence which is not significant (P = 0.5142).

Approximately 4.71 % of patients with CMV IgM infection in the age group of 20-30
years showed prevalence of antibodies while the age group of 31-40 years had 10%
prevalence. There was no statistically significant difference between the two groups.
Seroprevalence of IgG was seen in the second pregnancy (78.42 %) followed by first
pregnancy (21.58%), seroprevalence of IgM (4.74%) was seen in the first pregnancy
followed (0%) by second pregnancy. A P = 0.0136 for first pregnancy showed that the
difference was statistically significant while a P = (0.5523 for second pregnancy
showed no statistical significance.

Table 1: Difference in seroprevalence of cytomegalovirus IgG and IgM among all
pregnant women

TOTAL CMV IgG CMV IgM P <0.05
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190

Positive Negative Positive Negative
(n) % (n) % (n) % (n) %
144 46 10 180 P=

(75.79) (24.21) (5.26)  (94.74)  0.0122

* P <0.05. CMV: Cytomegalovirus

Table 2: Difference

in seroprevalence of anti-cytomegalovirus IgG and IgM

among different age group of pregnant women

Age group n CMV IgG CMV IgMm
Positive Negative Positive Negative
n % n % n % n %
20-30 170 132 (77.65) 38 (22.35) 8 (4.71) 162 (95.29)
30-41 20 12 (60) 8 (40) 2 (10) 18 (90)
Total 190 144 46 10 180

* P < (.05 for age group 20-30 years P = (0.0153, P > (.05 for age group

30-40 years P=

Discussion:

0.5142
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Cytomegalovirus is the most common congenital infection and its incidence between
0.2- 2.2% of all live births had been estimated in different parts of the world [12, 25,
18] depending on the region, with a reported increase in prevalence with age [26]. The
seroprevalences of CMV in New York, US among healthy elderly 6( years aged and so
on for the other adults were 81% and 42%, respectively [26]. In Swedish individuals
aged 86-92 years, the seroprevalence was 90%, compared to 67% among adults aged
40-60 years [41]. A previous study of latent CMV infection among healthy Thais
revealed a prevalence of 52.38% among 18-55 year old blood donors in 1998 [27].
CMV is a serious pathogen especially for immunocompromised individuals and can be
found all over the world. After primary infection, CMV establishes a lifelong latency,
called a non-productive infectious state, in its host. Reactivation from latency occurs
periodically throughout life in seropositive individuals which provides the stimulus for
lifelong antibody positivity. CMV reactivation occurs mostly in immunosuppressed
persons as well as in elderly because the immune system gets weaker with age. During
CMV reactivation, the virus induces additional immunosuppression because its
replication takes place also in cells of the immune system, /e. in polymorphonuclear
leukocytes, resulting in impairment of their functions. Moreover, aging is associated with
a marked accumulation of dysfunctionalCMV-specific CD8+ T cells together with a

decrease in immediate effector function [28] . The clinical disease may vary from being
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non symptomatic or displaying mild symptoms to causing life-threatening medical
conditions when patients are immunocompromised [6].

This was the first study seeking to estimate the prevalence is to assess
seroprevalence of patients CMV IgG and CMV IgM infection from pregnant women in
Yarim district, governorate Ibb, Yemen. In this study shows that prevalence of congenital
CMV in district Yarim. The seroprevalence of CMV IgG was 75.79% while CMV IgM
was 5.26% in studied population. It is the first report on prevalence of congenital CMV
testing in regions Yarim district.

This is study new especially in Yarim region, Yemen. The results of our study
indicate that the prevalence of CMV seropositivity in this region is high, but a definite
association between CMV infection and abortion could not be established. Most of the
antenatal women in this study were immune against CMV infection and maternal
immunity has a protective role to play in the fetus [29]. In our study, 21.58% of the
antenatal women in first pregnancy were potentially susceptible to CMV infection
because of lack of IgG. while in the second pregnancy (78.42 %).

The primary infection, associated or not with clinical manifestations, CMV reinfection
with other related viral strains is possible at any moment during one's lifetime. CMV
infection can occur during intrauterine period, during or after delivery whereas children

get infected in early on with the major source being in the child care centers. Such
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infections are asymptomatic in these children, because related viral strains that suppress
the host's immune system [4, 5].

CMV produces its effects mainly in a fetus where the mother has a primary infection
with  CMV during pregnancy. Postnatal transmission commonly occurs through
transmission of the virus through breast milk in an infected mother [30, 2].

The prevalence found in this study corresponds with prevalence of congenital CMV
reported in residents of developing countries, where exposure to infection, this could be
related to socio—economic, environmental, and climatic factors. The seroprevalence of
antibodies to CMV varies in different population and in different places. The results of
our study are generally consistent with those of other reports from developing countries,
such as South Africa in the Eastern Cape studies of congenital CMV show a prevalence
ranging from 1% to 5% in South Africa while the prevalence ranges from 0.6% to (0.7%
in resource-rich countries [20,21], where CMV infection occurs early in life both among
normal and immunocompromised individuals. recorded that the prevalence of human
cytomegalovirus seroposoitivity among blood donors at the unit of blood transfusion
medicine in Malaysia was 97.6% [40]. In our study, age and country of birth were the
most prominent independent factors associated with CMV seropositivity as it was shown

in studies from other countries [31, 32, 33].
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While found that seroprevalence of cytomegalovirus antibodies in haemodialysis Patients
in Turkey was 99.6% [34] Ocak ef al., 2006 and in 2009 reported that seroprevalence
of Cytomegalovirus among blood donors and antenatal women in Sudan was 84% [35].

The maternal immunity before is highly protective against congenital CMV infection
whereas acquired immunity due to CMV infection sees a reduction in congenital CMV
infection in future pregnancies by 69% [29].

Also, the prevention of transmission of CMV infection encompasses the following:
preventing congenital CMV infection during antenatal period, preventing ingestion of
infected maternal genital secretion during delivery, avoiding breastfeed, preventing
contact with saliva, and other body fluid containing CMV, [25].

Routine hygiene precautions are essential, especially in pregnant females, since it
causes irreversible damage to the fetus [36].

Screening of antenatal women for CMV IgM antibodies is necessary so that the
gynecologist or pediatrician can be alerted about the risk of infection to the newborn.
New borns in such cases can be tested for CMV IgM antibodies which will help in timely
therapy of the infected neonate and will also prevent the spread of infection to other
children. In addition, primary infection in pregnancy poses a higher risk of producing
symptomatic congenital infection and fetal loss. However, infected newborns can be

asymptomatic at birth with the development of late sequelae such as visual and auditory
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defects in 10— 15% of the cases[37] Wong ef al., 2000, such as in developing countries,
it would be ideal if all women in the child bearing age group are screened for CMV IgM
antibodies. This may help in reducing the incidence of debilitating or fatal fetalout comes.
It will also help in appropriate follow up (keep a watch for late sequelae like visual and
auditory defects) of then ewborns delivered by the infected mothers [38]. CMV can affect
the organs of the fetus through all stages of pregnancy. The damage has been seen to
be more severe in infections occurring during the first half of the pregnancy [39].
Conclusion

Cytomegalovirus infection is not to be feared in the general population, despite the high
prevalence among children and adults. Unfortunately, the infection and related
complications may be associated with severe medical conditions in immunocompromised
patients and during pregnancy and the postnatal period. This study provides important
data regarding the prevalence of congenital CMV in yarim district where CMV infection
predominates within the age group 26-30 years, especially of the unemployed women.
Postnatal evaluation is also important because many newborn infants with congenital
CMV may be asymptomatic at birth and permanent sequelae can develop within the first
year of life. Screening and hygiene measures are the best methods to prevent congenital
CMV and associated complications. Therefore, we recommend the women, should be

advised to be more attentive to personal hygiene and kids cleanness to decrease
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exposure to the most common sources of CMV. We also recommend that high, should

undergo mandatory screening for CMV and to use PCR analysis in addition to

biochemical analysis, this is an intervention that will result in reduction of the risk of
primary CMV infection.
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Abstract

Metamaterials are artificial materials composed of natural materials like metals,
dielectrics, and possible mix of both as designed. With time, intensive research on
metamaterials comes out with new applications, like near—zero index which is considered

in this short communication in addition to the classic negative index applications.

Introduction

Traditional designs of optical slots and taps, having been fabricated from natural
materials, prove inadequacy to continue responding to modern technology in optical

signal processing and fiberoptic communications.

During the early decades of extraction of optical beam from optical fibers and integrated

optical waveguides some breakthrough designs have granted the optical applications
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chances to make progress [1]. With increasing demands for improvement, new natural
and artificial materials are investigated [2]-[3], one of these materials is the non—natural

metamaterial [4].

As it is known, the free space refractive index is 1, and there is no other materials
having a refractive—index value less than 1, metamaterials refractive—index can attain
values less than 1 and even negative values [5]. Metamaterials are composed of natural
materials being arranged on the microscopic or nanoscopic arrays, these arrays consist

of metals, dielectrics, or possible mix of both material types.

Design and Results

The design is addressed in Figure 1, where there is a slot in optical waveguide. The
slot width is W, while its refractive index is ng. The waveguide is considered from silicon;
the substrate and the waveguide have the refractive indexes, respectively, 1.44 and
3.48. the waveguide width is 180 nm, while its length, and accordingly the slot, is 300

nm [6]. Figure 1 shows the schematic of the design.
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Figure 1. The schematic diagram of the design under study [6]. W, is the slot width.

In this short communication, the extracted optical beam is investigated based on two
varying parameters, which are the slot width and the value of its refractive index. The
refractive index is given values ranging from value increasing the refractive index of the
guiding region (which is 3.48), value lower than the refractive index of the guiding region,

a near-zero index (NZI) value, and a negative value index, which in this case is —1.

The simulation investigation of the slot behavior is the concern of this short
communication to clarify the possible applications in optical signal processing and other

related applications. We intend to consider each case separately so that the output
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results can be considered for its details. The beginning is always with meshing the

design for numerical calculations, like in Figure 2.
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Figure 2. The mesh configuration of the design under study, resulting from COMSOL

Multiphysics.
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Figure 3. The 3—-dimentional plot of the tapped optical beam is an example of the beam
powers from the slot. Because of the strong effect of the refractive—index value and its
sign type, the tapped beam in figure is not the same of each slot.

The cases under simulation

Case#1: When the refractive index of the slot n=3.88. The first case is one of the
traditional approaches, which had been considered decades ago. As Figure 4 (a) clarifies
the variation of tapped power and its normalized intensity, it can be said that the design
does not tolerate any unwanted disturbance in its dimensions since the width of slot in

x—direction should be accurately selected.

Case#2: Although the tapped power shows a peak around Ws 85 nm but the stability
due to any perturbed slot width is still noticeable as in Figure 4 (b). In this case, ns is

still positive but equals 1.44, the same refractive index of the substrate.

Case#3: when the refractive index gets close to zero value (ns=0.04), which we call it
near-zero index (NZI) the slot output has a unique characteristic. First, the output power
is almost constant compared to the previous two cases, Figure 4(0 )- NZI is subject to
tremendous studies because of its usefulness to may applications. Second, the power

intensity tracks the output power.
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Case#4: In this case, the refractive index is exactly zero. The slot power is very close

to be a constant regardless the slot width. This means that the tapped power can be

extracted using the smallest possible width. It is logic that the power intensity decreases

with the width increase since the tapped power is almost constant.

Case#5: The refractive index is negative and equals -1, the perfect case of

metamaterials.
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Figure 4. There are 5 different plots (a) — (e) containing the results of the 5 cases, as
explained in the cases 1-5, respectively.

Conclusion

This short communication presented and proved the unique quality of metamaterials of

refractive indexes near to zero values or negative values. There are many applications

being benefitting from these artificial materials or on their way to benefit from them.

This work will be extent to investigate some other characteristics and to explore

possible applications.
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Abstract:

It is not unexpected that the wireless technology revolution took hold in industrialized
nations swiftly given that modern living demands human comforts, in contrast to the
practical world of the past when tasks needed additional physical effort to complete.
Physical duties are avoided nowadays. Since modern photonic devices have suffered
from a number of limitations, including availability, integrability, reconfigurability,
immutability, and maintainability, in which the material electromagnetic specifications play
a significant role, it is now time to introduce quick transformations in artificial material,
based on nano-scale structures and metamaterial inclusions.

Key words: metamaterial, plasmonic, nanoscale, artificial structures.

l. Introduction

Notwithstanding the challenging issues, photonics design requirements are seldom
loosened. Conflicting performance measurements are frequently produced by photonics
design requirements [1]. Conventional materials also have a number of inherent
drawbacks, including the difficulty of designing them to provide the necessary constitutive
electromagnetic parameters over a bandwidth, low efficiency due to their inherent losses
from extraneous radiation caused by surface waves, and challenges in achieving high
polarization purity [2]. Nevertheless, the size, complexity, and expense of photonics

devices rise with integration with electrical equipment [3]. The goal of the proposed study
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is to create innovative photonic devices using nanoscale and metamaterial architectures
to meet the demanding criteria.

In the realm of advanced photonics devices, artificial material structures—also
referred to as metamaterials—have been the focus of significant study [2]. These
structures are designed to have special electromagnetic characteristics that are not
present in materials that naturally arise [3]. On the basis of artificial material structures
for improved photonics devices, some prospective research fields include:

1-  Optical cloaking: Popular themes in science fiction have included the capacity to
render objects invisible to particular light wavelengths [4]. Yet thanks to the advancement
of metamaterials, this idea is now a reality. It is possible to create metamaterials that
will bend light around an object, rendering it invisible [1]. Potential uses for this
technology exist in the realms of medicine, aerospace, and defense [5].

2—  Hyperlenses: Lenses such as hyperlenses may concentrate light over the
diffraction limit [3]. Metamaterials are capable of refracting light differently than normal
materials since they may be made to have negative refractive indices [6]. This
characteristic can be utilized to make hyperlenses, which might change imaging
technology [7].

3-  Plasmonics: The study of how light and metal nanoparticles interact is known as

plasmonics [&]. Devices that can influence light at the nanoscale can be made by utilizing
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metamaterials to regulate the plasmonics of nanoparticles [9]. Potential uses for this
technology include data storage, sensing, and telecommunications [4].

4-  Terahertz devices: The field of electromagnetic radiation known as terahertz has
the potential to transform imaging and sensing technologies [5]. Yet, unlike visible light,
which ordinary materials can control, terahertz radiation cannot be controlled [6].
Advanced photonics devices now have new opportunities due to the ability to control
and modify terahertz radiation utilizing metamaterials [10].

Overall, the development of improved photonics devices based on artificial material
structures has the potential to change a variety of industries. It is possible that in the
upcoming years, metamaterials will be used in a wide variety of novel and fascinating
applications as research in this field continues to advance [11].

Il Artificial Material Structures
A-  Why Nano-scale Structural Mafterials?

These are materials with many functional qualities that can be combined by atomic—
scale engineering [4]. Its excellent physical, mechanical, and chemical characteristics
have drawn a lot of interest from the scientific and engineering sectors. New materials
known as low—-dimensional crystals were made possible by nanoscale structures, instead
of 3-D areas as in bulk media, where the interaction of physical forces with the entire

medium occurs.
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B-  Why Metamaterial Structures?
the capacity to design these structures to display the necessary practical electromagnetic
characteristics, which are unusual in nature. These metamaterials are (generally)
periodic structures that may be implemented either by wires and SRRs in bulk phase to
attain these peculiar features over a narrow bandwidth or through non-resonant, low—
loss transmission lines over a large bandwidth. The guided wavelength at which the
required qualities occur must be significantly smaller than the effective dimension of the
period, or unit cell (effective medium theory).
lll. Potential Electromagnetic Researches
A-  Carbon Nanotube Arrays for Enhancing Light Absorption

We describe the finite-length, armchair, single-walled carbon nanotubes (SWNT) 2D
arrays' scattering, absorption, and reflection properties for the first time in the visible
frequency range. The study is based on a 3D quantum electrical conductivity function
as illustrated in Fig. 1 and the Finite—Element-Method formulation of the Maxwell's
equations. The solid cylinder, hollow cylinder, and honeycomb geometrical models have
all been taken into consideration. An electromagnetic wave interacts with 2D Arrays of
SWNT in the work of [6]. This study examines the 2D arrays of finite—length, armchair,
and single—wall carbon nanotubes' scattering, absorption, and reflection properties. To

better comprehend the possible uses of these materials in diverse sectors, the authors
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present their research on the electromagnetic wave interactions with these nanotubes.
Many issues are covered in this work, including: What possible uses for SWNTs exist in
the area of interactions with electromagnetic waves? How do 2D arrays of single-wall
carbon nanotubes vary from other materials in their scattering, absorption, and reflection
properties? What restrictions or difficulties can researchers encounter while examining

how electromagnetic waves interact with single—wall carbon nanotubes?
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Fig. 1: Scattering results of different SWNT models [6].

B—-  Silver Nano Particle Coated with Silica based Fresnel Lenses
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In order to address a number of issues from the infrared regime through the visible
band to the ultraviolet area, Fresnel lenses based on finite arrays of Nano Shell-Silver
Coated Silica (NSSCS) are presented in this study [7]. Three distinct electromagnetic
(EM) techniques are used to determine reflection losses, material losses of the NSSCS
array, and rejection bands as a result of the NSSCS array configuration: As shown in
Fig. 2, frequency selective surfaces (FSS) are used to identify reflection bands,

metamaterials (MTM) are used to define material losses, and electromagnetic band gaps

(EBG) are used to identify the rejection band.
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Fig. 2: Power density spectrum with different array [7].

Based on the design that was suggested in [7], Fresnel lenses for solar cell applications.
This study in [7] suggests using NSSCS arrays as a remedy for the significant material
consumption and extra efficiency deterioration of traditional Fresnel lenses. These lenses

are extremely adaptable for solar panel applications since they may function from the
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infrared domain to the ultraviolet zone. The following questions are addressed in this
piece by [7]: Compared to conventional designs, how does the usage of NSSCS arrays
in Fresnel lenses enhance efficiency? Are there any other uses for these lenses than
solar panels? Are there any restrictions on how far these glasses may be used?
C- Carbon Nanotube Antenna

The electromagnetic performance of a SWNT dipole antenna mounted on a chair is
examined in this section in the Near-Infra—Red (NIR) domain [8]. According to Fig. 3,
this study successfully realizes the effects of SWNT antenna realizations. A numerical
analysis employing the finite integration method of the standard Maxwell's equations is
used to analyze the performance of this antenna for NIR range applications in order to
extract conclusions that have already been corroborated by experimental data. The
primary factors in that work are: How was the electromagnetic performance of the carbon
nanotube antenna analyzed? Has the creation of carbon nano antennas used the results
of the numerical analysis? What outcomes did the carbon nanotube antenna's geometric

modeling yield?
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Fig. 3, Antenna structure performance using three different models [§8].

D-  Optical Antenna based NSSCS for Interconnection Chips

For tunable solid—state laser applications, a tunable nano-scale source based on a
Vee Yagi-Uda antenna is being studied. Chains of Nano Shell-Silver Coated Silica
(NSSCS) (see Fig. 4) are used to build the antenna. In order to re—localize the coherent
radiation to the required wavelength in the LSPR band, a tuning circuit is connected to
the antenna's arms. The tuning circuit's ability to match the input impedance to the

proper resonance frequencies is demonstrated.
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Fig. 4, Antenna structure based NSSCS performance using tuning process [9].

The performance of a nano-scale antenna based on Vee Yagi—-Uda design was
discussed in this work of [9] using a numerical investigation. The utilization of NSSCS
chains for tunable solid—state laser applications is examined in this paper. The reflection

coefficient (811), gain/directivity, and other antenna characteristics are evaluated in this
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work using the Finite Integral Method (FIT), which is based on formulas from the
Computer Simulator Technology—MicroWave Studio (CST MWS) software package. The
following three examples of queries concerning this work can be answered are: What
benefits do NSSCS chains provide for tunable solid—state laser applications? How do
the antenna parameter evaluations using the Finite Integral Method (FIT) work? What
role do the reflection coefficient (S11) and gain/directivity play in the operation of the
nanoscale? What is the procedure for estimating the antenna parameters using the Finite
Integral Method (FIT)? Can you describe the relevance of the gain/directivity and

reflection coefficient (Sll) in the operation of the nano—scale antenna?

E- Optical Nano Monopoles for Interconnection Electronic Chips Applications

In a variety of applications, optical nano monopoles, a form of nanophotonic structure,
can be utilized to link electronic devices [12]. These structures may be created to
demonstrate a resonant frequency in the optical frequency range, and they are
composed of a metallic nanoparticle supported by a dielectric substrate [13]. On-chip
optical interconnects, which utilize light rather than electrical signals to convey data
between various components of an electronic chip, are one possible usage for optical
nano monopoles [14]. As comparison to conventional electrical interconnects, optical

interconnects can reach better data speeds with less power usage [15]. Optical nano

59



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell

monopoles can also be utilized for sensing tasks [16], such seeing minute variations in
the environment's refractive index. They are therefore advantageous for uses like
biosensing and environmental monitoring [17]. In conclusion, optical nano monopoles
are a promising nanophotonic structure for linking electronic chips and for sensing
applications [3], and additional investigation is anticipated to reveal even more future
possible uses for these structures. SWNT structures, which naturally have honey—-comp

topologies as illustrated in Fig. 5, are suitable models for nano—-antennas.

Fig. 5. A scanning tunneling microscope images: (a) graphene layer [2] and (b) SWNT
[3].

The usage of micro optical antennas for applications involving interconnecting

electronic chips was investigated by the authors in [18]. Their research focuses on the

potential application of armchair SWNT-based monopole antennas for optical

connectivity of electronic circuits. According to Fig. 6, it is carried out using copper
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nanorods and SWNTs made from two distinct materials. Here are three questions you
could have concerning this project as examples: What does it mean to use armchair
SWNT-based monopole antennas for optical chip connectivity between electronic chips?
What part does this study's semi—classical electromagnetic-quantum theory play? Can

you describe the variations between the copper nanorods and SWNT used in this study?

SWCNT(?X.H)

60 nm

CNR;

2nm

Gap

Fig. 6. Monopole antennas: SWNT and copper nanorods.

F-Using Ultra—Valuate Nano-Scale Antenna for Water Purifications
The suggested antennas are constructed as a vertically aligned dipole structure on
the silver ground plane layer. SWNT and SILICONE are the two different types of

materials used to construct the recommended dipoles. Two dipoles are hence suggested
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(see Fig. 7): In contrast to the second model, which is based on a SWNT(10,10) with
a SILICON-based counterpart of the same dimensions, the first model is based on a
SWNT(10,10) (21,21). In contrast to SILICONE antennas, which are constructed from
provided silicon wires, SWNT models are constructed from a single sheet of realistically
extruded graphene. The silver ground plane was made using a 20 nm by 20 nm planar
square layer. The needed spacing distances between SILICONE arrays, which are

provided in [15], are used to compute the ground plane dimensions.

La)

Fig. 7. Antenna geometries: (a) regular dipole, (b) Vee-dipole, and (c) monopole.

G-Toward Plasmonic UC-PBG Structures based SWCNTs for Optoelectronics

Applications
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For plasmonic optoelectronic applications in the visible range, [16] examined the
feasibility of building UC-PBG films using SWNT, as illustrated in Fig. 8. The following
three illustrations of crucial questions to answer include: What use does employing
SWNTs to build UC-PBG layers serve? How were the numerical simulations in this
study carried out? Can you describe the benchmarks identified in the proposed UC-
PBG's performance?
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Fig. 8. The proposed UC-PBG structure based SWCNT array.

In order to evaluate the performance of the UC-PBG layer under consideration based
on SWNT structure, the extinction cross—section spectra are computed for this study
using the HFSS and CSTMWS software packages, as shown in Fig. 9. According to the
findings displayed in Fig. 9 [10], the proposed UC-PBG structure displays substantial

scattering at 400 nm SWNT length, which may be ascribed to Reighley scattering. In
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this observation, the scatterer size is practically identical to the half-incident wavelength
of 400 nm. In the same way, this is attributed to the electrical resonance of the scatterer
length in relation to the incident light. Last but not least, the results from both HFSS and

CSTMWS confirm this.
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Fig. 9: UC-PBG structure cross section spectra.

IV. Conclusion
Contemporary photonics designs have developed to a level of sophistication that was
unattainable in earlier generations. Modern photonics designs may be created for next

generations that satisfy the needs of industry and biology thanks to nanoscale and
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metamaterial structures. For applications including optical antenna, antireflection layers,
and flat lenses, the suggested photonics designs are examined in order to make use of
various advancements that are suitable to this technology. Future research on nano—
and meta—materials will include: A promising area of study for a number of applications,
including contemporary communication networks, is the use of intelligent reflectors based
on reconfigurable theory. Moreover, they are used for a variety of purposes, including

as biomedical and nanosensors.
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A Note on Some K"-Generalized Recurrent

Finsler Space of Higher Order

Adel Mohammed Ali Al-Qashbari
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Aden, Yemen

Abstract:

The present object of this paper is to study a Finsler space F,whose Cartan’s fourth
curvature  tensor jikh satisfies the  condition Kjikhlt’lmlnls = Aomns Kjikh +
omns ( OL gjn — 5t 9jk )» K}kh # 0, where |£Im|n|s is h—covariant derivative of fourth
order (Cartan’s third kind covariant differential operator), with respect to  x!, x™, x™
and x°, successively, A,p,,s and py,ns are non-zero covariant vector field and
covariant tensor field of third order, respectively, is introduced and such space is called
as K"'-generalized four recurrent Finsler space and we denote by K"-G-FRE, and we
obtained some generalized four recurrent space. Also we studied Ricci generalized four

recurrent space.
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keywords: Finsler space, Cartan’s fourth curvature tensor jikh, Ricci generalized

tensor, generalized four recurrent tensors.

1. Introduction

Finsler spaces have different connections, because of this the recurrence of different
curvature tensors have been studied by various mathematicians. A 3-dimensional
Riemannian space of recurrent was introduced and studied by Rund [16]. The
generalized curvature tensors in recurrent Finsler space used the sense of Berwald and
Cartan curvature tensor discussed by AL-Qashbari and other ([1], [3], [4], [5], [6], [7],
[8] and [9]). Some properties for Weyl's projective curvature tensor studied by AL-
Qashbari [2]. The generalized birecurrent, trirecurrent Finsler space and higher order
recurrent are studied in ([13], [14], [16], [17], [19] and [20]). Ruse [17] introduced and
studied a three dimensional space as space of recurrent curvature. The recurrent of an
n—dimensional space was extended to Finsler space ([11], [15], [18]) for the first time.
Due to different connections of Finsler space, the recurrence of different curvature
tensors have been discussed by Mishra and Pande [23] and Pandey [21]. Dikshit [10]
discussed a Finsler space in which Cartan’s third curvature tensor R}'kh is birecurrent.
Qasem [6] discussed a Finsler space in which Cartan’s third curvature tensor R}kh is
generalized and special generalized birecurrent of the first and second kind. Qasem

and Saleem [12] discussed a Finsler space h—curvature tensor jikh. Pandey, Saxena

70



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell

and Goswani [22] study on a generalized H-recurrent space. The Certain types of
recurrences in Finsler spaces have been discussed by Dikshit [24].
Eliminating dy* in terms of the absolute differential of [¢, Cartan deduced [16].
(I.1)  DX!=FXi|, D I*+X dxk+y(d, X')Z, where
(1.2) &) XY, =0 X'+ X" C4,
b) X' =0, X'+ X"} — (0, X' )T y¥,
¢) Tji=Tj—Ch I y°  and
d) G =Tyy’
The metric tensor g;; and the associate metric tensor g*/ (see Fig. (1.2) and Fig. (1.3))
are covariant constant with respect to h—covariant derivative, i.e.
(13) a) g;,=0 and b) g/=0.

) gk — sk — [ 1 if i=k,
(1-4) 95 9 0 {0 if i+#k

The h-covariant derivative of the vectors y' and y;, vanish identically, i.e.
(1.5  a) y,=0 and b) ¥, = 0.
(1.6) a) y;y'=F? and b) gij = 0y; = 0;y; -

The vectors y; and §. also satisfy the following relations

(1.7 a) &y =y" and b) &k yi = Yk
(1.8) a) &gk =g"% and b) &L 6K =6}
(1.9) a) 6.9ji =g and b) giny’ =yn-

71



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell
______________________________________________________________________________________________________________________|

Using Eulers theorem on homogeneous properties, this tensor satisfies the following
identities

(1.10) @) Cijxy' = Cuijy' =Cuey' =0 and b) Cjpy/ =Ci;y/ = 0.
(1-11)  Cijie = gnj Cik-

The associate curvature tensor K; ., of the curvature tensor I('jikh is given by

(1.12) @) Kijun = grj Kikn @nd b)  Kjppn g = K-
The R-Ricci tensor Kj;, the curvature scalar K and the deviation tensor K;.
(1.13) &) Kjy =Ky, b) Kyg/*=K, ¢ Kyy*=kK and
The curvature tensor kah and curvature tensor I{jikh, satisfies the relations
(1.14) ) kah y/ =Hi,. b jikh = ajKléh and
¢) Kjxn = — Kjn-
the associate curvature tensor K; ), satisfies the condition
(1.15)  Kjikn + Kijkn = —2 Cijs Kien ¥"-
The quantities Hjikh and H}'{h form the components of tensors and they are called h-
curvature tensor of Berwald (Berwald curvature tensor) and h(v)—torsion tensor,
respectively and are defined as follow [16]
(1.16) @) Hjyy, = 0; Gy, + Gitn Gy + Gryj G — 0j Ghye + Gl Gy + Gy G,
and  b) Hip, = 0,Gy + GfCly, — 04 Gy, + Gf, Gy
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They are also related by [19]

(1.17) @) Hjy' =Hip. D) Grp Hixn = Hipenn @nd ©)  Hjy = 0; Hy.

The process of h—covariant differentiation, with respect to x* and Bj is commute

with partial differentiation with respect to yf for arbitrary vector filed X, according to

[16]

(1.18)  d; (%)= (0 x1) = X"(8; T;i) — (8,X7) P},

In view of Euler’s theorem on homogeneous functions we have

(1.19) a) Hjy' =—Hy;y/ =H, and b) gy, H} = Hjp -

Tensors P,‘;k and P,i are called P-Ricci tensor and the curvature scalar, respectively

defined by

(1.20) @) Py y"=Pc and  b) Rjy = Kjy + Cin Hih-

The curvature tensor Kjikh satisfies the following identities known as Bianchi identities

[16].

(1.21) @) Kjn + Kije + Kgny =0

and b) Ki:'hlk + Ki:cjlh + Ki:zku + [(35 Fij'r)Krilhk t (35[‘5:)1(51]11 +
+(ésri71r)KrShkj]ym = 0.

(1.21) @) Kjrkn = — Kjrnk

and b) Kjrkh + Khrjk + KkT‘hj =0.
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An n-dimensional Finsler space, Fig. (1.1) equipped with the metric function f satisfies
the requisite conditions [13]. Consider the components of the corresponding metric
tensor Jij» Cartan’s connection parameters Fj*i and Berwald’s connection parameters

G}-ik (the indices i,j,k,.. assume positive integral values from 1 ton). These are

symmetric in their lower indices.

Finsler Space as a Locally metric tensor g;; metric tensor gY
Minkowskian Space Fig. (1.2) Fig. (1.3)
Fig. (1.1)

2. On Necessary and Sufficient Condition of Generalized K"-Four Recurrent
Let us consider a Finsler space F, in which Cartan's fourth curvature tensor jikh

satisfied the following generalized recurrence condition

(2-1) Kjikhw = Ae Kjien, + 1e(8kgjn = Sngjie) Kjin # 0,
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where |£ is h-covariant derivative of first order (Cartan’s second kind covariant
differential operator), with respect to x? and Ag» Up a@re non—null covariant vectors field
and such space is called it generalized K"-recurrent space.

Let us consider a Finsler space F, for which Cartan's fourth curvature tensor jikh
satisfied the following generalized birecurrence condition

(2.2) I(jikh|g|m = Ggm Kfn, + bem(Sk Gjn — 61 i) Kfen % 0,

where |£im is h-covariant derivative of second order with respect to xfand x™,
successively, a,,, and f3,,, are non—null covariant vectors field and such space is called
it generalized K"-birecurrent space.

Taking h—covariant derivative of (2.2), with respect to x™ and using (1.5a), we get
(2-3) Kjikmg,m,n = ComnKin + demn( 6k 9jn — 6h g )» Kin # 0,

where |#imIn is h—covariant derivative of third order with respect to x?, x™ and x"

successfully, cpmn = AQpppn + Aoem An @A dpppn = Aoy iy + b are non-zero

fimin

covariant tensors fields of third order, called recurrence tensors field.

Taking h—covariant derivative of (2.3) with respect to x® and using (1.5a), we get
(2.4) Kjlth,ImImS = Ctmns Kjlkh + dfmns(allc 9jn — S gjk)’ Kjlkh # 0

where |fiminls is h—covariant derivative of four order with respect to x?, x™, x™ and

S

X successfully, comns = Apmns T AemsAn + Apmdns  ANA dpppg = Apms i +
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Apm Hns t D piimis @r€ NON—zero covariant tensors fields of four order, called recurrence
tensors field.

The space and the tensor satisfying the condition (2.4) is called K"-generalized four
recurrent space. We shall denote them briefly by K"-G-FRE,.

Result 2.1.

Every generalized K"—Four recurrent space is generalized K"-Trirecurrent space.
Transvecting the condition (2.4) by g;,, using (1.3a), (1.12a) and (1.9a), we get

(2-5) Kjpinemms = CemnsKirkn + demns (GirGjn = nrdj)s Kirin # 0-

Conversely, the transvection of the condition (2.4) by g'", by using (1.3b), (1.12b) and
(1.4), yields the condition (2.4).

Thus, we may conclude

Theorem 2.1.

In K h—G—FRFn, the h—covariant derivative of fourth order for the associate curvature
tensor K, of the curvature tensor kah is given by (2.5).

Transvecting the condition (2.4) by yJ, using (1.14a), (1.9b) and (1.5a), we get

(2.6) H,ihmmmls = ComnsHin + demns 8k Yo — 85, Yio)-

Transvecting (2.6) by y*, using (1.17a), (1.7a), (1.6a) and (1.5a), we get

(2.7) H;Iilmmls = ComnsHh + domns (V' yn — 6 F?).

Thus, we may conclude
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Theorem 2.2.
In K"-G-FRE,, the h-covariant derivative of fourth order for the h(v)-torsion
tensor H}'{h and the deviation tensor H,"1 given by (2.6) and (2.7), respectively.

Differentiating (2.6), partially with respect to yJ, using (1.14b) and (1.6b), we get

(2'8) a (H}lcmmmmw) = (3jC{’mns)HIich + C{’mnsHjikh + (ajdfmns)(Sli Yn — 6;.1 YR) +
+ d#mns(é‘lic 9jn — 6;1 gjk)‘

Using the commutation formula exhibited by (1.16) for (Hzlcmmmm) in (2.8), we get

(29) a (Hkh|€|m|n)|5 + H;hlflmm(a F;SL) rh|€|m|n(aj ) Hkr|€|m|n(ajl—‘;;§) -
o Hllchlrlmln(afr‘;;) - Hlichh?lrln(a FTT{;) Hkhli’lmlr(afr;g) a (Hllchlflmln) PJT;
= (ajC{’mns)Hlih + Ci’mnsHjikh + (a.jdl’mns)((slicyh - (Sfizyk) + +d{’mns (SIigjh -
_5iizgjk)'
khitim

Again applying the commutation formula exhibited by (1.16) for (H‘ ) in (2.9), we

get

(210) {a (Hllchlf’lm)}mls khlt’lm(a Fﬁfll) rhl{’lm(aj ) Hkrl%’lm(ajr;{:l

oL 6 (Hllchlflm) gt ]Is + Hl:h|£|m|n(ajl}§l) rh|£|m|n(ajfk2r) -
_Hllcrli’lmln(a ) Hkhlrlmln(af ) I_Ikhhﬁrln(a F;;l?;) Hkhlflmlr(ajrﬁg) -
[{6 (H;Chlf’lmln) }Is + chclhlflmln(a F*l) thl{’lmln(a Fl:g) Hkql%’lmln(arr‘;g -

_Hllchlqlmln(a F;sq) H

khlrlm(

*q *q
khlflqln(a m ) Hkhlflmlq(a I ) 0 (Hkhl{’lm) Bl Jjs
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= (éjcfmns)Hlih + CfmnsHjikh + (a.jd{’mns)(éli(yh - é\fizyk) + +d{’mns (Slicgjh -
—5;'1.9 jk)'

Again applying the commutation formula exhibited by (1.16) for (H;ch {,) in (2.10), we

get

(2'11) (6 Hllchlé’)lmlnls + { hlf(a F:T%) rhw(a ) kru’(a ) Hkhlr(a

(a Hkhll’) }Inls + [Hth?Im(a F;%) hlf’lm(a ) rli’lm(a
- Hllchlrlm(a (Hllchh‘.’lm) P]'T ] + H;cﬂhlt’lmln(a F:Sl) rhlt’lmln(ajl—‘;g) -

o Hllcrli’lmln(aj ) Hkhlrlmln(aj ) hH?lrln(a F;;{;) hli’lmlr(a Fﬁ;ﬂ) o
B [{0 (H’lfhlf’lmln) }ls + HZhMlmm(a F*l) thli’lmln(a FI:;I kqlflmln(aTF;g o

— H! (0,I,0) — H: (0,Tmt) — H;

khigimin khif1gin

= (ajcfmns)Hlih + C#mnsHjikh + (ajdfmns)(glicyh - 6filyk) + d{’mns(gligjh - 6;1g]k)

H!’Imlq(a F*q) a (Hkhlflm) rn] Js

Further, applying the commutation formula exhibited by (1.16) for (HL,) in (2.11), we
get
(2:12) Gyt s + (i (OT25) = HEn(B5) = By (T38) = (B Hia) P s +
+{Hkh|€(a F:ﬁq) rhw(a Fien )_ Hlirlf(ajr ) Hkhlr(ajl—‘;r (6 Hkhw) m}|n|s
kmmm(a F;rlz) rhlflm(aj ) Hkrl{’lm(aj ) khlrlm(ajl—‘;‘;
6 (Hllchlflm) Pjr] +H;h|€|m|n(a F:sl) rhmmm(aj ) Hkrlflmln(afl—‘;lkg) -

- Hllchlrlmln(ajF ) Hkhlt’lrln(a F;lrs) Hkhlflmlr(afr;g) - [{a (Hllchlflmln)}ls +

q * *q *q i Y *q
+ I_Ikhu,"lmm(a L l) thmmm(a st) Hkqlflmm(arrhs o Hkhlqlmm(arrfs -
kh|€|q|n(a F ) Hkhlé’lmlq(a F ) a (Hkmmm) rn] P]T;
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= (0jComns )Hin + CfmnsHjikh + (0;dpmns ) (6vn — 85Vi) + domns(8LGjn — 819 k)-

Using (1.17b) in (2.12), we get

Hjikhmmmls + {Hl:h(a.jr:;) o Hrih(ajr‘l:;) o Hlicr(ajrﬁg o (a-THlich)Pﬁ’}lmlms +
+{H1:h|£(a.jr‘;7in) - H;hlf(ajrl;k:n) - Hlirw(ajrfl%) - Hlicmr(ajr‘;rrn - (arHlichIf)Pj:n}lnls
t [HI:hwlm(ajF:Til ) - Hrl:hlflm(afl—":;) - Hlir|£|m(afrﬁ:l) - Hlich|r|m(61'1—‘;7c N
- ar (Hlihlflm) Pjrn]ls + H;hwlmm(ajr‘?fsi) - Hvl;hwlmm(a.jrlg) o Hlir|£|m|n(ajrﬁ§) -

o Hlihlrlmm(afrgsr) a Hlichlflrln(afrrm) a Hlichlflmlr(ajr;g) o [{aT (Hlihlflmln)}ls +

q o ; - ; N ; -

T Hkhlflmln(arrqé) a thlflmm(arrks ) - Hkql{?lmln(arrhs) o Hkhlqlmln(arrl’s -
. \ xg . . ) . q

- Hllchlflqln(aTFmS) - Hllchlflmlq(arrnS) - aq (Hllchlflm)PTn] PJrS

= (ajC{’mns)HIich + CfmnsHjikh + (ajdf’mns)(alicyh - afilyk) + dl’mns((sligjh - (SIilgjk)'
This shows that

(2-13) H]'ikhll’lmlnls = Crmns Hjikh + dfmn5(5ligjh B 5filgf’<)

if and only if

(2.14) {H,:h(a]l“;‘;) - H,l;h(a'jl_‘;:;) - H}ir(ajl—‘;{;) - (arHllch)PJZ’ mims T {H;hlf(a.jr;‘fin)

_H;hl{’(afr":;l) o Hllcrw(afr‘ﬁ:n) o Hllch|r(afr‘;7rn) o (aTHIlchw)Pjrm}lms +

[ Hpp0im (OTE) = Hypopn (0T0) = Hpo i (05Ti) = Hpra (95720 ) —

khifim r krifim khirim
_Hllchwlr(ajmlrn) — 0Or ( Ilchlflm) Pjrn]ls + H;hmmm(ajrﬁsl) - Hrl'hl{’lmln(ajl—":;) -
i 3 i 3 i N T i \ Tk
_Hkrlflmm(ajrhsr) - Hkh|r|m|n(afr1f’5r) o Hkhlflrln(afrmrs) o Hkhli’lmlr(afr"g) o

_[{ar (Hlichwlmm)}ls + lehmmm(a-?‘r;é) - H;h|£|m|n(arrlzg) o Hliq|£|m|n(arr‘;g -
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_Hlicmqlmm(érr‘;sq) - H,ihmqm(a.r[‘;g) - H;l;mmm,q(arr‘;g -
_aq (H;i(mﬂm)Per] P;; - (ajcfmns) Hlich - (a.jdl’mns)(alicyh - Siilyk) = 0.

Thus, we may conclude

Theorem 2.3.

In K"-G-FRE,, Berwald curvature tensor jikh is generalized four recurrent tensor if
and only if (2.14) hold good.
Transvecting (2.12) by Jips using (1.3a), (1.17b), (1.19b) and (1.9a), we get
(2'15) ijkhlf’lmlnls + {9ipHI:h(éjF:£§) - Hrph(éjrlg) - Hkpr(ajrii;
_gip(a.THIich)Pjrf’}lmmls + {gip H}Chw(a‘jr:rin) - Hrphw(a'jrlgn
_Hkprlf(ajl—‘;;l) - Hkphlr(a'jl—‘;‘;l) - gip(aTHlichw)Pjrm mis T
+[gile:h|£|m(ajF;Yil ) - Hrphlflm(ajrlgl) - Hkprlflm(a-jrf;krrl) -
_Hkphmm(a.jr‘;;lﬂ) o Hkphlfl‘r‘(afr;;z;l) —Yip ar (Hlichwlm) Pjrn]ls +
*Gip H}Chmmm(ajr:ff.) - Hrphlflmln(ajrl;k;) - Hkprlflmln(ajrfg) -
_Hkphlrlmln(afF;;) - Hkphlflrln(a‘fr;;;) - Hkph|£|m|r(ajrrt§) -
_[{giPaTHlih|€|mln}|S + giPHZhlflmm(a.TF;é) o quhlflmln(arrlzg o
_Hkpq|€|m|n(arri;kg) - Hkph|q|m|n(arrzs?) - Hkphlt’lqm(a-rr;gs -
_Hkph|f|m|q(a.rrn*g) —Yip 8‘1 (Hlichlf’lm)Pr?’L] P;;
= (0;¢omns ) Hipn + Comns Hipkn + 9ip (0jdpmns ) (Skyn — Shyi) +
+ domns(Grp Gjn — Inp 9jx)-

This shows that
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(2.16) H;penemmis = Cemns Hipkn + Aemns (Grp 9jn = Inp i)
if and only if
(2:17) {9ip Hin(0;T34) — Hrpn (0,157 ) — Hiepr (0,T5% ) — Gip O HEr )P0} s
+{9ip H;hw(ajmin) o Hrphw(ajrlgn) o Hkprlf(afrﬁ:n) - Hkpmr(ajr‘;;;z
— Yip (6THlih|€)I-)f7;'1}lnls + [gip H}Zhwm(a‘jrﬁfil ) - Hrph|€|m(ajrl:7rl) -
_Hkprlt’lm(ajrftrrl) o Hkphlrlm(a.]‘r‘;:l') - Hkphlflr(ajr‘;{;”l o
- gipar (Hlichlt’lm) Pjrn]ls + Jip H;hlflmm(a.jr:;) - Hrphll’lmln (OJF’:ST) B
_Hkprlflmm(ajr;:g) - Hkphlrlmm (OJF;;) - Hkphl#lrln(ajr‘;lr'o‘) -
—Hypmemir (0T05) — [{giparHiih|£|m|n}ls + gipHZh|€|m|n(arF;§) -
_quhlflmln(arrl:g) _Hkpq|{’|m|n(a.rrf>:g) - Hkphlqlmln(arrgg -
_Hkphlflqln(a.rr;lcg) - Hkph|€|m|q(a'7‘rr>:g —Yip 5q (Hli(hll’lm)Prgl] PJ?; -
—(0;Cemns ) Hipn — 9ip (0jdpmns) (8kyn — Shyx) = 0.
Thus, we may conclude
Theorem 2.4.
In K"-G-FRE,, the associative curvature tensor Hj,kpn Of Berwald curvature tensor
jikh is generalized fourecurrent tensor if and only if (2.16) holds good.
Contracting the indices i and h in (2.12), using (1.7b), (1.14c) and (1.13c), we get

(2.18) H + {Hi (0,T7%) — Hy (0,T47) — Hir (0,T37) — (BrHy )P} iminis

jkIfiminls
+ {Hl:ilf(ajrﬁn - Hrlf(aj[":;;l) o H}W(éjrg;;) o Hk|r(ajr‘;;1 - (aerw)Pij}mls

+ [Hltilflm(ajr#l o Hrli’lm(ajrlgl) o Hllcrlflm(ajrij{) - Hklrlm(ajrg;
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B 5T (Hklt’lm) Pfr ] + H;u{’lmm(afr:si o Hrmmln(af ) H, (6 F*T)

krifimin

- Hk|r|m|n(ajrgsr) - Hk|{’|r|n(a.jr7g;) ~ Homir (0][';{2) - [{ar (Hklflmln)}ls

+ chclllflmln(arr;‘é) - Hmt’lmm(a F*q) Hkqh?lmm(a F*q) HkIQImIn(aTF;g
- Hku’lqm(a F*q) Hklf’lmlq(a F*q) 0 (Hkmm)Per] PJT;

= (0jComns )Hi + Comns Hix + (0idemns) Vi — Y1) + dpmns(1 — 1) g jic-
This shows that
(2.19) ij|[|m|n|5 = Comns Hix + (1 — 1) domns gji
if and only if
(2-20)  {H(0;17%) = Hye (9;Ti7) = Hir (OT37) = (- Hi Y12} s + (i (03T
_Hrw(a.jrl:rrn) - Hlicrw(a F*r) Hklr(a - (6er|£) imYms + [szmm(ajrrfril)
rmm(a ) Hkmmm(a F*r) Hklrlm(a ) - ar (Hmmm) Pj%Ls

+ Hy, (ajr;si —H o;I; ) HkTI{’ImIn(a F*r) kITImIn(a.jF;:)

kilfimin rlf’lmln(
k|¢’|r|n(a FTgS) Hk|€|m|r(afr7g) o [{6T (Hkll’lmln)}ls + ngmmm(a.rr‘;g)
_quflmln(a Fl:g) Hqu!’lmm(a F*q) Hqulmln(a.rrgg) - Hklflqln(a.rr;g
_Hklmmm(a The) — 0 (Hk|g|m)Pr?1] Pl — (0jcomns)Hy — (0jdpmns) Yk — Yn) = 0.
The equation (2.19), shows that the H-Ricci tensor ij can't vanish, because the
vanishing of it would implies d,,,,,s = 0, if and only if (2.20), hold good, a contradiction.

Thus, we may conclude

Theorem 2.5.
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In K"-G-FRF,, the H-Ricci tensor H;, can't vanish if and only if (2.20) holds good.

3. On Generalized K"-Four Recurrent-Affinely Connected Space

In this section, we shall introduce new definition for K"-G-FREF,, whose also
possess the properties of an affinely connected space.
Definition 3.1.
[16] A Finsler space F,, whose coefficient connection parameter, G]‘:k is independent of
yi is called an affinely connected space (Berwald space).
Thus, an affinely connected space is characterized by any one of the following equivalent
equations
(3.1) a) Ghp=0 and b) Ciyp=0.
The coefficients connection parameters F,j;'l of Cartan and G,‘;h of Berwald coincide in
affinely connected space and they are independent of directional argument [16], i.e.
(3.2) a) 9,Gg, =0 and b) 9Ty, =0.
Definition 3.2
The generalized K"—fourecurrent space which possess the properties of an affinely
connected space [satisfies any one of the equations (3.1a), (3.1b), (3.2a) and (3.2b)]
will be called it a generalized K"—four recurrent affinely connected space and denoted
briefly by K"-G-FRE,- affinely connected space.

Remark 3.1.
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It will be sufficient to call Cartan's third curvature tensor jikh which possess the
property of K"-G-FRE,—affinely connected space as generalized h—four recurrent

tensor (briefly by K"~G-FRE,).

Let us consider K"-G-FRE,-affinely connected space.

In view of the Theorem 2.1 and Definition 3.2, we may conclude
Theorem 3.1.
In generalized K"-recurrent a ffinely connected space, the generalized K"~ birecurrent
affinely connected is K"-G-FREF,— affinely connected space.
Using (3.2b) in (2.12), we get
(3'3) Hjikh|€|m|n|s B {(arH’ih)I:’jZ’}lmmls - {(a-THlihlf)Pij}lnls o [67” (Hlihmm) PJ?;l]IS
o [{ar (Hlih|€|m|n)}ls - 3q (Hlichlt’lm)PTZl] PJT;
= (0;Comns)Hin + C{’mnsHjikh + (0;dpmns ) (6Lyn — 8 Y1) +
domns(519jn — 619 jk)-

This shows that

(3'4) Hjikhlﬂmlnls = Comns Hjikh + dfmns(aligjh - 6fizgjk)’

if and only if
(3-5) (@ Hin) Plodmimis + (O Hiy D Pindiis + 10 (i) Pdis + {07 (Hipyaimin)}

+ a.q (H]i(mﬂm)PrZz] [)]T.; + (a'jci’mns)Hll;h + (ajdfmns)(dliyh - 5}i1yk) = 0.
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Further, using (3.2b) in (2.12), we get
(3-6) H,pimormmis = i OrHin) Plodmims = {9ip OrHyp ) Phnhis —
= [90 O (Higmerm) Biodis = [{ 900 (Hinsaimin)}, = 91 00 W) P81 P
= (0jcomns ) Hipn + Comns Hipkn + 9ip (0jdemns)(Skyn — SLyvic) +
+ dpmns(Gkp 9jn — Inp9jk)-

This shows that

(3-7) Hpememmis = Cemns Hipien + demns (Grp 9jn — Gnp 9jic)

if and only if

(3:8) {9ip GrHin) Plmms + Gip OrHi ) Phdims + [9i0r (Hepiom ) Pindis*
+ [{gipar (Hlichwlmm)}ls * 9ip aq (Hlihlflm) P Pis + (ajct’mnS)Hkph
+ ip (0;demns ) (Skyn — 61yk) = 0.

Thus, we may conclude

Theorem 3.2.

In K"-G-FRE,—affinely connected space H,i(jhand its associative H;,,, curvature
tensor are generalized trirecurrent tensor if and only if the conditions (3.4) and (3.7),
respectively, hold good.

Transvecting (3.3) by y/, using (1.5a), (1.7a), (1,9b), (1.20) and (1.19a), we get

(39 Hippmms — {OrHERPE hmimis = B Hiy ) Pt ss = [0 (g ) P15 =

_[{ar (Hlihlflmln)}w — 0, (H]ihmm)Per] P = (0;Comns )Hin ¥ + Comns Hin +
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+ (ajdi’mns)(alicyh - 6;.13’k) yj + d{’mns (aliyh - Sﬁyk)

This shows that
(310) H;ih|g|m|n|s Comns Hlich + d#mns(Sliyh - 5;.1}/;()
if and only if
(3'11) {(a.THlih)P}}lmlnls + {(arH hlf)PJl}lnls + [a ( khll’lm) Pr] [{a (I—Illchh‘?lmln)}|
+a (Hkhl{’lm) 131] Psr + (a.jcfmns)HIich yj + (a.jdfmns)(6liyh - 6iilyk) yj = 0.
Transvecting (3.9) by g;, , using (1.3a), (1.9a) and (1.19b), we get
(312) Hkrhli’lmlnls - gir{(a‘rHlih)P{rhmmm - {(a.THlihM)PTrl}mm - [gira (H]l(hmm) Pr{]|5
q
— [gir {5 (Hllch|£|m|n)}ls J (Hkhmm) Bl B
= (ajcfmns)Hkrhyj + Comns Hkrh + Gir (a.jd{’mns)(é‘licyh - 6;'1yk) yj+

+ di’mns(gkryh - ghryk)'

This shows that

(3‘13) Hkrh|{’|m|n|s = CfmnsHkrh + dt’mns( GrrYn — 9nYk )

if and only if
(3-14) gl HE) P Y mmis + (G HLy )P ss + (950 (Lo ) P s
+ [g”{ (Hll(hlflmln)} -0 (Hkhlf’lm) Tgl] Py + (ajc{’mnS) Hirp yj+

+ gir(ajdi’mns)(&b’h - 5};}/;() yl =0.
Transvecting (3.9) by y* , using (1.5a), (1.6a), (1.7a) and (1.19a), we get

(3 15) hlflmlnls o yk{(a.THIich)P{r}mmw {(a Hkhh?) sz}mls y [a ( khlflm) PJ]IS
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=Y U0 (Hinsermin) .~ B0y ) BRI BY

= ((%Cgmns)H,ilyj + C{;mnsH;il + (ajdgmns)(yhyk - 6;'1F2)yj + di’mns()’hyk -
—8LF?).

This shows that

(3'16) Hiiuﬂmmls = Cf’mnstil + dl’mnS(yhyk - 6;.1 Fz)
if and only if

(B-17) Y@ HEPF s + COHE )P s + V¥ 10 (H ) Pr)is +
+ 710 (Hpsamin) | = i) P B+ () Comns ) 974
+ (0jdemns) (Yny* — 84, F?)y’ = 0.

Thus, we may conclude

Theorem 3.3.

In K"-G-FRE,—affinely connected space, the $h$—covariant derivative of fourth order
for the h(v)-torsion tensor H.,, its associative tensor H,,, and the deviation
tensor H: given by (3-10), (3.13) and (3.16) if and only if (3.11), (3.14) and (3.17),
respectively hold good.

Contracting the indices i and h in (3.3), using (1.13c), (1.14c), (1.7b) and (1.4), we get
(18)  Hyopmms =~ LOrHi P ninis = {BeHy DPhndss = [0 (Higgn) P~

~ {0 (Htimin)}, — Ba(Higrm)Pa] P

= (0jComns)Hx + Comns Hy + (1 - 1) (0;demns) Yk + (1 — M dpmns Gjk-
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This shows that

(319) ij|€|m|nls = Cpmns ij + (1 - Tl) dfmns Ik

if and only if

(3-20) {B- Hi )P mims *+ {OrHy DPidims + 0 (Hey ) Pindis + {00 (Ho g )}

Is

- aq (Hk|g|m)PrZz] P;; + (ajC{’mns)Hk + (1 - n)(ajd{’mns) i = 0.
Contracting the indices i and h in (3.9), using (1.13c), (1.7b) and (1.4), we get
(3-21) Hypimmis — {(5er IP; Y mimis — {(a.THkI{’)PJl}InIS - [ar (Hkli’lm) Bilis —

. . q
- [{ar (Hklflmm)}ls — 0 (Hkh?lm) Bl B

= (ajC{’mns)Hk yj + Comns Hk + (1 - n)(ajdfmns)kaj + (1 - Tl) d{’mns V-

This shows that

(3'22) Hk|{’|m|n|s = Comns Hi + (1 N n) d{’mns Vi

if and only if

(3-23) (B Hi P} Yomims + {OrH DPibms + 10 (Hp ) P + {0 (Higpn )}

Is
_aq(Hklflm) Pr‘%] P+ (3jc¥?mn5) Hy, J’j +(1- n)(ajdfmns) Yk yj = 0.
Transvecting (3.21) by yk’ using (1.5a) and (1.15), we get
(3-24) " Hipimis = {@-H IPE S imimis — {(a.THlf)PTrl}lnls - [ar(Hlflm) Pl —
B [{ar (Hll’lmln)}ls - aq (H|€|m) Przq] Psr

= (ajcfmns) H yj + Comns H + (1 - n)(ajd{’mns) Fzyj + (1 - n)d{’mns F?.
This shows that
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(325) H = Cormns H + dgmns F2

IYiminis

if and only if

(3:26)  {OH P mms + (O H )P s + [0 (Hin) B + [0 (Hipmin)}
— 0g(H, ;) Pl P74+ (0j¢omns) HY? + (0;dpmns) F2y? = 0.

The equations (3.19), (3.22) and (3.25) show that the H-Ricci tensor Hjy, the curvature

vector H, and the scalar curvature H, can't vanish, because the vanishing of any one

of them would imply d,,,, = 0, if and only if (3.20), (3.23) and (3.26), respectively,

hold, a contradiction.

Thus, we may conclude

Theorem 3.4. In K"-G-FRE,—affinely connected space, the H-Ricci tensor Hjy., the

curvature vector H, and the scalar curvature A, are non-vanishing if and only if (3.20),

(3.23) and (3.26), respectively, hold good.

4. Conclusions

(4.1) The K"—generalized four recurrent space is called K"-generalized four recurrent

affinely connected if it satisfies any one of the conditions (3.1a), (3.1b), (3.2a) and

(3.2b).

(4.2) In K"-affinely connected space, if the directional derivative of covariant vector field

and covariant tensor of third order are vanish, then Berwald curvature tensor Hjikh is

generalized four recurrent.
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(4.3) In K h—affinely connected space, if the directional derivative of covariant vector
field and covariant tensor of fourth order are vanish, then h(v)-torsion tensor H},, the
deviation tensor H|., the curvature vector H,,, the curvature scalar /and the tensor Hipn
are all generalized four recurrent.
(4.4) In K"-G-FRE,-affinely connected space, Ricci tensor Hj), in sense of Berwald
coincide with Ricci tensor K, of Cartan's fourth curvature.
(4.5) In K"-G-FRF,—affinely connected space the associate curvature tensor Hjppep, Of
Berwald curvature tensor coincide with the associate curvature tensor K, Cartan’s
fourth curvature tensor.
5. Recommendations

Authors recommend the need for the continuing research and development in

Finsler space due to its vital applying importance in other fields.
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Coastal Sabkhas in the Libyan coast extending from the
Gulf of Ain EI-Ghazala to the Gulf of Pemba in northeastern
.Libya, a study in geomorphology
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Abstract:

The study area is located on the northeastern coast of Libya, The Sabkhas extend irregularly from the
Gulf of Ain El Ghazala in the east to the Gulf of Pemba in the west. To achieve the desired objectives,
the study focused on the following axes:

First: the general geological characteristics of the study area, most of which are limestone formations.
It belongs to the Cenozoique and Quaternary time. Second: A study of the morphometric
characteristics of the Sabkhas showed a clear discrepancy, with an average area of 3.7 km2, an average
length of 2.52 km, an average width of 0.78 km, an average surface height above sea level of 2.8 m,
and an average slope of 0.39%. Third: Through the geographical distribution and the general
morphological features of the Sabkhas, their shapes varied, and the rectangular shape parallel to the
beach prevailed. Fourth: It became clear from the study of the controls affecting the emergence and
development of the Sabkhas in the study area, whose origin and development can be traced back to a
combination of combined factors that contributed to the formation and development of the Sabkhas.
Fifth: The volumetric analysis of the Sabkhas samples showed that most of their sediment components
are sandy, and the proportions differ in the horizontal and vertical distribution in the samples. Marine
and wind movement on the surface and the difference in the local environment in which the
sedimentation took place. Through the chemical analysis of the samples, it was revealed that the
cations are dominated by sodium, then calcium, magnesium, and finally potassium, and the anions of
chlorides, then sulfates, then bicarbonates predominate. Alkaline marshes; the source of the salts is due
to the rocky formations of the plateau edge consisting of shale, gypsum and anhydrite, from which the
coastal valleys originate. These components contain minerals that can dissolve in the running surface
water after rain falls and are transported through the valleys to the Sabkhas and enter into the
components of their water and make them alkaline.

96



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell

-

1daddall
oo zld e sied) alll sl deadll Sineall dinglohygnsiall ciballall aal che dalalidl ciliand) s
laaally ¢ giasall dndy deaitial) Claluall Al o il dals Ll (3 Jlad Liad) mals s A1)
Wbl Glaliae g8 o Al SV ey (S il gl o lginluey gSan gy Jdale iy
Dbl ae csS g3Y lal) Fs glaaa 3 8y Evaporitesci aiall duws gy adijiy cdohy elsi)
DA e YL Aie Audals A A Cladae (& il (1) ol daiay (B sl mha (g
Gaaglsiysasal) salad) e laadd) Laxiy () leakadd o dlal) daldl gl ASa Sl W
c ) sl (ggine (e A jil) liasaiall of dalgall 8 Lasas S el e daslil
Gally Jlabiall i€ (38 duale iladaca (g8 (VL drndia duish Cady ) (e Bale il (5S4
Ol Lgaans e g clgdialsn i mildl) il ) Al oy (& oS all e Lgisl g cda)lly
Bale Al 2Ol (ypSits " ool pelacadl) " Uil lgade (3llasg colaall Ha8 amy ZOUY) ot dain ¢y
(%) "pladall e’ asageally o guunic Lally agaalisal) il psl€s "uall g\l yS e Ladi
sed) Gl alilee s (gl QL) Glilee 31k (e bl dakaie dalalad) claad) g
Losdle (sl Lgatas (358 bl aS)ig ccaliad) Babisy Bhall cilayy 3 sl g iV Ay ¢ Sl
gl e Sl duhall dakie Dlaladl i) laml Jiar Las lgale il eV g )Y ¢l osS
rae A Ofialll Gan lgan)) a8y ¢ glaadl Galll e 5S Glalidd speey el mlas g

o () Opeasiead )

(240=) <126
2-Paul A. S., & Rob G. B., (2011): Pans, playas and salt lakes. In Arid Zone Geomorphology:

Process, Form and Change in Dry lands, Third Edition. Edited by David S. G. Thomas, Published by
John Wiley & Sons, Ltd. ISBN: 978-0-470-51908-0. Ch.15, (p 374).

(173 Ga) cAnpuSa) chpmalall dbjed) s cBlal) ansiy A8la) ol V1 (1999)839n Cius Byga -3
(10 ) ¢ uigu)ld dnals (bl )y Cigaill 3$5e clgliia

97



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell

Ecasall ) cibaud

amslshpall JSEYI (585 by Lapad AiSalians ol cobivsad) 3Lt gl all il il aaes (e ol
Agguny ciilaiall 53 b Jreaiill Slasdl Ualsbipass Jolis A Akulal) Clubal A5 clgy dagyal
52018 (25Sy lgindn RISl Sl (o) o5 g Al Al ALl Jgasr Laa Audyall dilaia 1) Jyaas
Ngie calily

Ayl Al

oo ) A mldy cliaall ks 8 maalgll el 4l IS plall clays g lily HUas) ¥ are aleds)
Plas s paeg bl Lty sand) dales (pe L) LalS Lol dgaill il il «LgDlaind dugana
(Aslie by ¢ ouml¥) Zolaial cdidgall sbiall ) elom (abiaid¥) Cilga (b lor (3siign Bds dan

safydl) daa
Copailly Al dilaie Asbid) Jgud) Cilaod o iegigal) ailadll paat & duhll o3 dasal (adls
ey Ll 8 855all Jalsall aal e

rdfyal) Casa
lll e 4 Jat Lag el Zilaie b i Lunslshypapenll pailoadl) sy ) Ayl Ciogs
Al il e Cagially bl Renslstysa) Uy Zads

tdaad) Ak Gl malia
ol aalil Jals Gl satls duhal  olBV) giall & i maliall (e dae e dahall adiad Cigu
@ Jid 2daa padage duplal 1 cegungall meially Byglaall adBY) (e 0y (o o) Dilawy ailiad 4l
geid) aatid LS gl gyl Lyshis eaailads lonis Cun e Liiulp @ Ally clasd) spll
Sl ed DA Ll Auhall ehal By . Claad) mhal e Gadal clalall (mes Chag b i)
Cun hainls Baiall Cilial) dadal hlas ccalially Slall Carall Ly Cun gile gy ¢olidl) Cua 22023
obia Al dalaial ddhe bl WiDAY e slael) & LS gy IS ey dlowy lgialus
Jiiailly clilasdU (Excel) zaliyg 230 zscag 48y (DEM) 850 g U] #3sa35 ¢1:50000
iliassy clilne gilsall asil (GPS) jlga plasiuly fis)l Aublly ciibaall chalall | ihe )

98



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell

gy (e e 18 raaal SulKiall dlsil) o) &3 Mg ¢ plaad¥) cilayy (uldl (Abeny-level) Sleas
O saba 300 ke 331 &5 G (aed cpe dals pslall BUS Jare (3 Gl Al ey ddaladl i
ot @ cAaadl ogal) e palanll dlan dunal) Lald o cCiitall @lig KU sl L) Ciaaly e (S
29 e Jaliall el 3 lgacags Lgta calya 200 : e 32T 45 ¢ Ayl 0l Ll Lginiasy jhaia slay dial
Gy o e ¢ SN 038l (e ol iy cJaie IS A€ (35 & e JSI 38 e sadl Cilal) Jadl)
Odsa adlsy Shesll Jaill lanid) slie (e die 12 @l ol 200 :daliall JS' 8 diell d0aS O
L) Janlly ¢ yigeas Ally (ZFP-DW2 ) jie Y1) 10000 , a8l clilesall (ol Alac g A3 S (50

sAdlaad) bl

a8V (il o

G e ((1994) S sasa o 1991 ) cagsdly osdile agana b ((1989) Lpdle 2sana dul
oLia ((2006) e locd sl ¢(2006) 5l 2anll 3 ¢ 2003) gyl wwne ¢(2002) cngall asaly)
(2014 ) se

slaal (ggindl e

She Ay (2013) ypual e asens Ay ((2004)hhaall Sle duhs ((1995) AV 2ens duhy
Gomplall Lihaall Jlae b cul€ clubal) o3 alaass (2021) Lbuall Sle daln ((2019)k)yl
gase Joli aly dolalad) laliall (anad Ldhaa il Gaa Gl ) 5LEY) Cayualy Linslod ygasuadly
+Jradilly caldn)

: ‘é__\:\ﬂ\ Jald) & Glawl panan aalu)ys

Lahacbl (e Jled clinadl slis (2016) ATy 538 deal dalp (il daaw (1999) Sl dans
2 (9l pleac Ay (bl G dadial alud) Jedl i e (2021)dpnllie sdiadlae dena
eclandl slis L sisall dalgal) ciluhall 03a Cucaje s iy alad 58l daludl claaa oo (2021) jsmaie
Aibaslly dpnsbl) lgailiady (bl SIS agall ) BLaYL donslshysally Lasload) ailadg
ahie Gl Ay Gl Lgang Lol cluly gaanys g daleid) Liagledygasall HUasY) aalg
age Lalis ) Gaald) aung 8 el D lil gl ) edaldl cluball e Y Siaal o (S5 ol Ayl

99



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell

: duyl) ddlaia

nds (b Ll malig Bya A cpe mld c (BA) i) ol daldl e Al dilaie o
=327 708 105 L Sl (88237 :720:26 — 23702 :46 Jsb i o duball dahie
Ayl dilaie (1) 8y Aanall meagis 268539.4 byl dikaia dalise @l iy Yled 32°:726:07
AN eladd) o Al K5 Cagu Boapall Calaall aaaiily
Loyl Zalaial Aalall Zoaglguall Lailadll @ Y4l
Aolalud) il Ajiayshgall (ailiadd) : Lals
Pliad] Aalell unslshysall madlally (ilrall ausill <TG
Auahpall dilaie il yebiig sl A 35l Ladsual) ¢ lad)
il s ) Alaslly dmalal) (ailiadd) : Luals

sduyal) ddhial L glgaall Gailadll e 53u Y

b ool ) laadl cpe auaell agdl dalgdl Hea) e dad)all dihaial dalell danglgundl ailiadl) dulyy da
) @ Oe 290Y) e Ay D
gl daaglond) (ailiadll §)gia (uSaiiy cla)shis dunglsd)sasaal) salshall (s

100



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell

E 23:20

230 zsag Byy(DEM) ad)ll ¢ i) zagai s le oliy cali) slae] (o jouaal
Al Aalia giga (1) o dapil) e’

Slo Al Ganslshysagall JIKEY) Cipels Cun gy chaaially mhaud) =dle e dudyall dahie Hsiial
(1) @&y Jsaally . Adlad) Luahall gsunse (liad) calalid) dlo )l GUESD ) lusyY) JISaT Lgaal Jalid) Las
gie S aally claliaally duadpal) dalaias danglguad) il gSill gy

L)Y e cpald IS Auhal) dihieg cle ans Ll Brd Jled L e ) danglgal) Gilaa) cual
el daludl (e b cukan ally Lslally Aalal clleadl oy Jelall L Lala s Layshiig damglgual
@olall CesadgY) aas N duhall dahie Linslosall lisSl w8 anfig Buaall lpailiad dle izl
e as - bl Gl Caslselly Gl ) e lisSal Gaaaly B Gaslly ) Gasaally
S gl

duapl) dilaies daglgaad) cilisgal) (1) o8 Jgaad)

101



davrwaimllg dretall Alwl)all aga)liw dlaa (e 02023 glel grigs (1) saell

Galdl 0 e caad) z)ATul 4l il daclsy clabuall £ hakal aly el 974450 dagl bl A glgeall a4l : jaaal)

D Jadiy Gl Gl cilingss —1

Do I el culalls Toslie (im san (oo (155 iyl Akbais Fumshpand sl ol Ayl cpasi
Basie Clia o gring omell ol ) W ailil b il gl g S Ol 3 ik

%0 dgmadd) 28 Ll i gl g oLy S s sl oo &os
9 48.5 B s s | o gran S K
2 10.8 bls s ol Sl
4 21.6 ) anly, J
%15 80.9 G P Sl ’
8 43.2 AN el sl = Lol g Sl D
77 415.3 Wl oSS ) sy (alall g | I
%85 458.5 Il el SlysSS Sl
%100 25539 .4 Aoty dlaze Lo

Al dilaie whao (0 %77 Mss iy (C) il il bl Cppesgaally (gslall CpaussmalsY)

Al dpaall jodall e )t A siaa (e (S (el Cpasaals) — Jacssl Casaidsl) Y Gssi-
(Wlally ol ailish & ciloiall Tas 2 say ¢ poliall gl Aisaglgall calishall 1) diseiiall dginaslgal
.z\.uabﬂ\ daaia GL“ (e %8&5; dS.:uj ‘z\jbaj\ (e @\l& EEPEEN ﬂllfj ‘L)S\ﬂ\ Lf.\j\ Ujﬂl-‘ J-'-"“:\fﬁ

Adpd) ol gy bl e Sl Las bl el Cilisgs —2

Gl e lgaline (p572) o Glae¥) Aiiiay (nalilll e oyl 038 alanay 1Aygill gl
@AM‘ U L_;A BLL::'M‘S PV v C_ij Q\J) o \.{:j.a Alulia 4.8y C'_\L\:\A <l 2\:\&); a_w:b‘) L_:;'“) cz\:a.c\.l)ﬂ
dabic mhae (e %9 s candg Nl sda cl<ay (%) Budiee dudy alaal) diide Algas Lyps laal

Ayl

Gl Glal) Gamas Ay o hlal Jl e dlalad) Cuulgyll doganal) o3 Jodi :daihalad) cadgyl) @
el cddalad) Dbyl UK G, olaal) dale Wle 1) Llaladl counlSISH jpda AlKds aalig
Do Y doley clelae aagiy cdahall dalaie dalu o &8y Ghlie & d0klal) Jloll damg ¢ sl
Lahall dhaie Jalw alaes A (gasall alaally oaslliing Bladl ~ LI oladl 33y Wwaliilg (aw 90)

> - Pietersz, C.R. (1968): Proposed nomenclature for rock units in northern Cyrenaica .In Geology
and Archaeology of northern Cyrenaica, Libya, Tripoli. (P.p.125-130).
6 — Industrial Research Centre, (1974): Darnah sheet, Explanatory Booklet, Tripoli, Jamahiriya,

Libya, (p.46).
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7 -Op.Cit, 1974, (p-p.35-36).

8 - Op.Cit, 1974, (p.36).

9 - Horta, J. C.(1988) 'Characterization of Calcrete and Gypcrete as Pavement Materials'
Proceedings of the International Conference on Roads and Road Transport Problems, ICORT-88,
New Delhi, India,(p.p. 781-788).

10 — Kinsman, D.J. (1969) modes of formation, sedimentary assoctions and diagnostic feature of

shallow water and supratidal evaporation .Amer.Am. Assoc petrol Geologists vol.53, (p.833).
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11_ Zaghloul, Z M., El-Khoriby, E. M., El-Faraash, A M. and Hussien H.A. (1999)"On the
Composition and Origin of Quaternary Sabkhas, in Zaki M.Zaghloul and Moharem Megamall,
ed.,"Deltas, Modern and Ancient", is a selection of chosen papers in Mansoura University, First
International Symposium on the Deltas, Cairo, Egypt, (p.113).
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13_ Schuurmans, C j.E. (1995) "The world Heat Budget: Expected Changes, in Doeke Eisma, ed.,

Climate Change - Impact on Coastal Habitation", CRC press. Inc, Boca Raton, Florida, (p.1).
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19— Johnson, D.; Kamal, M.; Pierson, G.; and Ramsay, J., (1978) , Sabkhas of Eastern Saudi
Arabia, in S. Al — Sayari and J. Zotl, ( eds. ), Quaternary Period in Saudi Arabia, ( Vol.1 ), PP.84 -
93, Spring - Verlag, New York,(P.50).

- Levy, Y. (1977),"The Origin and Evolution of Brine in Coastal Sabkhas, Northern Sin" [17] 20
Journal of Sedimentary Petrology, 47(1), (P.454).
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- Barry, R.G. (1969): Evaporation and Transpiration, in Chorley water, Earth and Man: A synthesis 2!
of Hydrology, Geomorphology, and socio- Economic Geography, Methuen & Co. Ltd, Bristol, Great
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