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Study of the Ozone Layer Thickness for a Number of Cities Located
at 35° North Latitude

Hammoud AL-OURABI!

Abstract:

Measurements of ozone layer thickness in the studied cities (Tokyo, Tehran,
Sulaymaniyah, Latakia, Crete Island, and Malta Island), located at 35°N
latitude during the year 2020, showed closely aligned values, with an
annual average ozone layer thickness of (307.3 DU). These measurements
were obtained using the Ozone Monitoring Instrument (OMI) and the
Global Ozone Monitoring Experiment (GOME-2) carried aboard
satellites (AURA, MetOp). No noticeable effects were recorded from the
overall measures implemented during the COVID-19 pandemic on the
ozone layer in these cities, particularly those related to transportation and
industrial activity. Additionally, the ozone layer over the studied latitude
was unaffected by the expansion of the ozone hole over the South Pole,
which was recorded in the same year.

Kay words: Latitude 35°N, Sunspot cycle, Stratosphere, Ozone layer« Total
ozone.

1) Assist. Prof. at the department of physics, faculty of sciences,
Damascus University.
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Estimation of absorbed dose to critical organs of a pregnant female
from MDCT of the chest using the MCNP code

Abstract :

The absorbed radiation dose to some important internal organs (such as
the brain, lungs, thyroid gland, heart, breasts, ovaries, pelvis, and uterus)
was calculated for a digital phantom simulating a pregnant female body
during the first three months of pregnancy, with standard dimensions (173
cm tall, 55 kg weight, and an average uterus size of 76 mm3). The primary
objective of the study was to focus on the dose to the uterus (fetus), given
the fetus's sensitivity to radiation during its early stages of development.
It was also important to calculate the absorbed radiation dose to other
important maternal organs for the fetus's growth, development, and
formation (thyroid gland and heart), as any disturbance in the function of
these organs would directly expose the fetus to serious problems during
its development. The study was conducted using radiation simulation
according to the MCNPX code, and a multi-detector computed
tomography (MDCT) scan (X-ray) of the chest area was performed. The
results showed that the radiation dose received by the fetus during the
radiography process did not exceed (4.83 x 10~° Gy) at the highest
value of the time exposure current, (1=300 mA.s), which is less than the
permissible fetal dose (5 mGy) permitted by the World Health
Organization and the International Committee on Radiological Safety
(ICRP), which is considered safe, and thus the fetus is protected from the
direct effects of radiation. We noted that the highest absorbed radiation
dose was in the heart (28.32 mGy), breasts (11.7 mGy), and thyroid gland
(1.35 mGy). Although the absorbed radiation dose in the mother's thyroid
gland and heart was large compared to the rest of the organs, it remained
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within the limits of the permissible radiation dose during computed
tomography (CT) scans (100-200 mGy), thus the fetus is also protected
from the potential secondary risks resulting from the effect of radiation on
the mother's organs (directly responsible for the formation, growth, and
development of the fetus).

Keywords:
Fetal radiation dose — MCNP code — MDCT — Phantom.
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Synthesis and Characterization of Chitosan-Metronidazole Ether
Derivative Using Sodium Alkoxides as Catalysts: Physical and
Thermal Properties Study

Abstract

In this research, the chemical structure of chitosan as a
polysaccharide containing hydroxyl and amino groups was
modified by a etherification reaction. In the first stage, basic
catalysts were prepared from sodium alkoxides in order to use
them as catalysts in modifying the chemical structure of chitosan
and obtaining an ethereal derivative of the polysaccharide, but
sodium alkoxides not only nucleophiles , they are also strong
bases. Chitosan was reacted with metronidazole using : ( sodium
propoxide, sodium butoxide, and sodium heptoxide ) as the basic
medium, and the highest vyield was obtained with the sodium
butoxide catalyst 85% in a short time 19hours at 90 °C.

The degree of substitution of the etherification products was
determined in order to identify the substituted moieties and obtain
the highest degree of substitution, and then some physical
properties of the etherification products were determined by
density of their aqueous solutions, differential  scanning
calorimetry, thermogravimetric analysis The study results showed
that the peak observed at 230°C, corresponding to the cleavage of
the ether bond between chitosan and metronidazole, was not
present in chitosan alone.

finally the structures of the resulting compounds were determined
by (FT-IR, *H-NMR) spectroscopic methods.

Key Words:  Chitosan, metronidazole, sodium alkoxides, degree of
substitution.
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The Effect of the Organophosphorus Pesticide Diazinon on the
Growth and Survival of the Freshwater Flea Daphnia magna

Mai Moeen Akel * , Adib Hassan Zeini ** , Tareq Araaj
Araaj ***

Abstract

Diazinon is one of the most widely used organophosphate pesticides, posing a
potential threat to aquatic ecosystems.
This study aimed to evaluate the acute and chronic toxicity of diazinon on the aquatic
crustacean Daphnia magna, focusing on sub-lethal effects that may precede mortality.

Newly hatched D. magna individuals were exposed to graded concentrations of
pesticide diazinon (200—1000 ng/L for acute toxicity assessment, and 1-100 ng/L for
chronic toxicity assessment).

Mortality rates were measured to determine LCsp, and changes in growth (length, width,
weight) and female survival rate were evaluated during chronic exposure.

The results showed high sensitivity of the organism to the pesticide, with an LCso value
after 48 hours of 0.4 pg/L.

Sub-lethal concentrations (1-100 ng/L) caused a significant reduction in growth rates
(up to 72%) and a decrease in life expectancy of the female compared to the control

group.

This study demonstrated that diazinon exerts adverse effects on D. magna at very low
concentrations.
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Probit LCy55 Curves Comparing the
Acute Toxicity After 24 h and 48 h
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A Study on the Stability of Coupled Nonlinear Dynamical Systems
With Dynamic Topology

ABSTRACT

This research addresses the study of regular stability in
coupled nonlinear dynamical systems with dynamic
topology. It is assumed that the vector fields of the
individual subsystems satisfy certain mathematical
conditions, and the equilibrium set consists of all states
with identical state components.

These systems are modeled using coupled nonlinear
differential equations, governed by piecewise constant
switching signals that represent changes in the internal
connectivity topology among the components.

The study demonstrates that the presence of specific
topological properties within the interaction structure is
sufficient to ensure the regular stability of the system, even
when the connectivity structure evolves over time.

Key words: coupled dynamical systems, nonlinear theory, stability of
dynamic systems .
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