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Modeling Electronic and Magnetic Properties of Rare Earth
Elements for High-Performance Advanced

Abstract:

With the advent of the Artificial Intelligence (Al) boom, there is an urgent
demand for ultra—fast, high—efficiency processors capable of handling
complex data processing and generation tasks. This has necessitated the
evolution of advanced chip electronic architectures through the integration
of Rare Earth Elements (REEs) into the silicon matrix to achieve the
requisite performance standards. The superior magnetic properties
inherent to REEs are identified as critical factors enhancing the
operational stability of advanced electronic chips, particularly as device
scaling approaches the lower nanometer regime.

This study provides a comprehensive analysis of key magnetic REEs
viable for integration into advanced semiconductor devices. Furthermore,
an analytical model has been developed to quantify the magnetic
magnitude of these elements, enabling the predictive selection of the
optimal REE based on the specific performance metrics required for the
target chip design Consequently, this research provides an analytical
framework that contributes to understanding the physical behaviors of
REEs, thereby supporting engineering efforts toward their effective
integration into advanced chip architectures.

Key words: Artificial Intelligence (Al), Rare Earth Elements (REEs),

Advanced Electronic Chips, Performance Optimization.
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A study on improving the thermal insulation of cement concrete
using polystyrene (PS) and ABS nano—-polymer fibers using blow
molding technology

Dr. Anas Qarmo

Abstract

of concrete slabs.

In the ongoing pursuit of sustainability and energy conservation, and in line with
technological advancements and scientific research aimed at implementing sound
environmental systems, this research focuses on a novel method for producing

polymer nanofibers using blow molding technology for use in thermal insulation

This research studied improving the thermal insulation of cement samples that

were specially manufactured for this purpose. The two samples were

manufactured with dimensions of 21 cm x 21 cm x 2, and their thermal
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conductivity coefficient was measured and reached 1.595 W/m.K. Then the first
sample was placed on a nanofiber spinning machine by blowing, and then an
insulation layer of polymer nanofibers of a certain thickness was added to the
sample. The fibers are polystyrene PS. Then the thickness of the fiber layer
formed on the surface of the sample was measured and the new thermal
conductivity coefficient of the sample was measured. Then the sample was
returned to the spinning machine and a second layer of fibers was added and the
thickness and thermal conductivity coefficient were measured again. Then a third,
fourth and fifth layer were added and the steps were repeated and the
measurement results were recorded. Thus we had five readings for samples
insulated with PS fibers in addition to the reading of the reference sample. The
same procedures were applied to the second sample, using a different polymer,
ABS, to produce polymeric nanofibers. The second sample was then insulated
using the same mechanism, with measurements taken at each insulation stage.
This resulted in 12 samples, each with its own readings. The total thermal
resistance of each sample was calculated, as well as the thermal conductivity
coefficient of the insulation layers individually. The thermal conductivity coefficient
for the PS fiber layer was (.07 W/m K, while for the ABS fiber it was (0.085
W/mK. The results showed that the PS nanofibers outperformed the ABS
nanofibers by 19.84% in terms of thermal resistance. Furthermore, the PS
nanofibers outperformed the ABS nanofibers by 13.5% in terms of lower thermal
conductivity. Therefore, using PS nanofibers manufactured using the blow
molding technique for thermal insulation is highly feasible, followed by ABS

nanofibers, which exhibited lower thermal performance.
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Studying of the Impact of Scheduling Algorithms on the
Performance of Routing Protocols in Vehicle Ad Hoc
Networks(VANET)
Dr.eng. Ahmad Alali*
ABSTRACT

This paper aims at investigating the impact of Active Queue Management
(AQM) algorithms on the performance of routing protocols in Vehicular
Ad Hoc Networks (VANETS). Using the NS-3 network simulator, four
routing protocols—AODYV, DSR, DSDV, and GPSR—were evaluated
under three queue management algorithms: DropTail, RED, and REM.
The experiments were conducted under two different vehicular mobility
scenarios, namely urban and highway scenarios, varying the network
density with 30, 60, and 90 vehicles in order to analyze the effects of
congestion and environmental characteristics on network performance.

This paper employed a set of standard performance metrics, including
packet delivery ratio, average end-to-end delay, throughput, and packet
loss ratio. The results indicate that increasing vehicle density leads to a
gradual degradation in network performance, particularly in urban
environments characterized by high congestion and rapid topology
changes. Furthermore, the results show that the GPSR protocol
outperforms the other routing protocols in most scenarios, both in urban
and highway environments, due to its reliance on geographic routing and
reduced routing overhead.
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On the other hand, the REM algorithm demonstrated high efficiency in
congestion management, achieving the best performance in terms of higher
packet delivery ratio, lower delay, and reduced packet loss compared to
DropTail and RED, especially under high-density conditions. The findings
confirm that combining geographic routing protocols with intelligent
queue management algorithms is an effective approach to enhancing
VANET performance across diverse environments

Keywords: VANET, Routing Protocols, Active Queue Management.

* Lecturer, Department of Systems and Computer Networks, Faculty Of
Informatics Engineering, Homs University.
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Design and analysis of a low-power and low-area full adder circuit
using 45 nm CMOS technology

Abstract
The Full Adder (FA) is a fundamental component in the design of
arithmetic and logic circuits and is one of the most important elements of
a processor, as it serves as the basic building block for performing
numerous arithmetic operations such as addition, subtraction,
multiplication, and division. Furthermore, the Full Adder is one of the most
widely used components in various devices, including the Central
Processing Unit (CPU), the Arithmetic Logic Unit (ALU), the Digital
Signal Processor (DSP), and others. Therefore, designing a high-
performance full adder circuit is of utmost importance.
In this paper, an improved structure of a full adder circuit (15T-FA) is
proposed and compared with several different adder designs, namely the
conventional full adder (28T-FA), TG-FA, H-FA, and PTL-FA circuits.
The simulations were carried out using Cadence Virtuoso 6.1.7 with
CMOS 45 nm technology. The comparison among the studied circuits was
performed in terms of power consumption, area, propagation delay, and
power delay product (PDP). The simulation results show that the proposed
15T-FA circuit exhibits the lowest power consumption among the studied
designs, with a value of 172.306 nW, and it also occupies the smallest area
of 4.701 pm2
Keywords: Full adder (FA), Pass transistor logic (PTL), Transmission
gate (TG), CMOS, Power delay product (PDP).
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