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DESIGNING AND MANAGING
AECS WEBSITE ELECTRONIC
CONTENT

M. M. AL-BAGHDADI, I. KHUDEIR
Scientific & Management Information Systems

Office, Atomic Energy Commission, P O. Box 6091,
Damascus, Syria

Thisreportthedesign,electronicand management
aspects of the AECS website HYPERLINK “hetp://
www.aec.org.sy’ www.aec.org.sy that was launched
at the beginning of 2005. The design was based on
functionality in terms of administrative or services
to the scientific community. Dedicated pages were
allocated to departments, DG offices, facilities,
laboratories, services and regulatory activities.
The output of AECS in terms of publications,
handbooks, periodicals, training programs were
also given special emphasis.

In order to achieve a dynamic outlook of the
site, a corner dedicated to latest scientific news
was implemented where newswire articles are
translated into Arabic and made available to the
general public in a short period of time. The site
has a content search engine over some 350 pages
at this time.

Thesite is hosted on AECS LAN with dedicated
2 Mbps internet permanent link and real IP
address. The hosting server is running Linux with
Apache. Various software tools are in use in the
design and content management including php,
MySql, Javascript, and Flash.

Various on-line statistical indicators about
the trends of the site usage, traffic ratings and
popularity were implemented.

Key Words: website, electronic content
management, facilities, training courses, national

programs, papers, publications.
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also been analyzed. It was concluded that Mo-
production requires nuclear reactors having high
neutron fluxes, and that raising the neutron flux
results in increasing the Mo-activities especially at
fluxes that are higher than 10" n.cm™.s™'. Time of
irradiation was found to have adverse i.e. positive
and negative effects on Mo activity. Therefore, the
optimum irradiation time should be determined.
The Mo-production was modeled through a set
of differential equation with respect to time with
aim to study the most influencing factors on Mo
production, especially the effects of neutron flux
and time of irradiation. In addition, the mass of
plutonium produced during the irradiation of
low enriched uranium has been evaluated.

An investigation as to whether ?Mo could be
produced in the Syrian MNSR has been made. The
result shows that a specific activity of 0.3773 Cilg
for Mo could be produced. In future, a nuclear
research reactor having neutron flux of 10" n.cm®
*.s"and 8 irradiation sites suitable for targets of 5 g
of 2°U could produce about 5000 Ci on a weekly.

Calculation and simulation have been achieved
using the already developed DARE-P simulation
language which was modified and improved in the
Nuclear Engineering Department in the Atomic
Energy Commission of Syria.

Key Words: Simulation language, Mo-
production, neutron flux, irradiating time,
specific activity.

DESIGNING AND
CONSTRUCTION AN ETCHING
APPARATUS FORNUCLEAR
TRACK DETECTORS

R. SHWEIKANI
Department of Protection and SafetyAtomic Energy
Commission, P O. Box 6091, Damascus, Syria

In this work, home made water bath for
chemical etching of nuclear tracks on solids was

designed and constructed. The new apparatus
bath enables the processing of many detectors at
the same time (about 200 detectors). One of the
characteristics of this apparatus is maintaining
a nearly fixed temperature (¢ 1°C) during the
developing process of the tracks which last for
a few hours. In addition, this apparatus has the
possibility to rotate the detectors in two directions
during the etching process as this will save in the
etching time and produce better results.

Key Words: chemical etching, etching bath,
temperature, etching process, nuclear track
detectors.

DETERMINATION OF
ACRYLAMIDE IN COOKED
STARCH FOOD USING HPLC
TECHNIQUE

G . ZAYZAFOON, A. ODEH
Department of Chemistry, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

The percentage of acrylamide formed by
cooking food enriched in carbohydrate increases
by increasing the cooking temperature and time.
A proper procedure for determining acrylamide
by HPLC was found and used in analysis a large
number of deferent samples. The results showed
thatacrylamide is formed when potato is fried. The
amount of acrylamide increases with increasing
the time of cooking which leads to higher
temperatures of the cooking oil. Acrylamide is
also formed by cooking chicken. In this case
the cooked animal fat plays the rule of starch in
potato. Finally food like bread, cakes and biscuits
contain lesser amounts of acrylamide.

Key Words: HPLC, cartridge, starch food,
acrylamide.
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controlled selective epitaxial growth is presented.
In this approach the concentration profile of the
growing material at the mask free areas of the
substrate surface is at first calculated. Afterwards,
a virtual diffusion process with the calculated
surface concentration as the diffusion source is
performed. The simulation result is then presented
through an iso-concentration line, whose value is
determined by fitting to an experimental result.

The influence of the fit parameters on the
simulation result is investigated.

Key Words: selective growth, simulation,
diffusion.

ATOMIZATION OF THE
RADIOTHERAPY TREATMENT
AT NUCLEAR MEDICINE
CENTER

O. ANJAK, E. ACBAHRA, M. H. KHARITA
Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

NMC Program for Atomization of the
Radiotherapy Treatment at Nuclear Medicine
Center. The program NMC written in Delphi 6.
This program can be run under Windows XP as
single and multi users.

Program makes all necessary and required
calculations for treatment time for patient who is
under radiotherapy treatmentin Nuclear Medicine
Center by using Co-60 Units. Also this program
is perform statistical study for patients according
to tumor type, Syrian City, sex, and age.

Data is stored on disk files and then whenever
should be displayed. Statistical data is displayed
on the screen or printed in reports.

Key Words: Radiotherapy treatment, Cobalt-60.
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MYELODYSPLASTIC
SYNDROMES

K. ALMOHAMAD, E ALSHEIKH
Department of Radiation Medicine, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

Myelodysplastic syndromes (MDS) are a group
of hematologic disorders characterized by clonal
expansion of defective bone marrow stem cells
leading to ineffective hematopoiesis. Diagnosis
of MDS is clinicopathologic process, and is
accomplished by obtaining proper and adequate
clinical, family and environmental histories,
careful peripheral blood and bone marrow
examinations, and cytogenetic studies. The
possibility of a genetic predisposition or familial
occurrence should be considered in children
and young adult, particularly with RARS and
monosomy 7 in children. Treatment decisions are
based primarily on the severity of the cytopenias
and blast counts in the bone marrow and blood.

Key Words: Myelodysplastic syndromes (MDS),
Anemia, Dysmyelopoiesis, Infantile monosomy

7 IMO7).

STUDY OF THE MO
PRODUCTION EFFECT ON
SOME OF RESEARCH REACTOR
CORE SPECIFICATION USING
DARE-P

I. KHAMIS, H. EZZUDDIN
Department of Nuclear Engineering, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

In this study, the major basis of Mo- production
using irradiation method for targets of enriched
uranium is presented. Factors such as neutron flux,
time of irradiation, and enrichment ration have
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determine gross alpha and beta emitters in water
samples using liquid scintillation counter. 200
ml of water from each sample were evaporated
to 20 ml and 8 ml of them were mixed with 12
ml of the suitable cocktail to be measured by
liquid scintillation counter Wallac Winspectral
1414. 'The lower detection limit by this method
(LDL) was 0.33 DPM for total alpha emitters
and 1.3 DPM for total beta emitters. And the
reproducibility limit was (+ 2.32 DPM) and
(£1.41 DPM) for total alpha and beta emitters
respectively, and the repeatability limit was (+2.19
DPM) and (+ 1.11 DPM) for total alpha and beta
emitters respectively.

The method is easy and fast because of the
simple preparation steps and the large number of
samples that can be measured at the same time. In
addition, many real samples and standard samples
were analyzed by the method and showed accurate
results so it was concluded that the method can be
used with various water samples.

Key Words: Liquid Scintillation Counter, total
alpha emitters, total beta emitters, water samples.

NUMERICAL CALCULATIONS
OF THE ABSORPTION AND
OSCILLATION PROCESSES IN
THE NONLINEAR POLARIZED
CRYSTAL CR*:YAG PUMPED BY
ND-GLASS LASER.

B. A. GHANI
Department of Scientific Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
M. HAMMADI

Department of Physics, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

A mathematical model describing the dynamic
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emission of intracavity isotropic Cr":YAG
polarized solid-state saturable absorber as a tool
of dual Q-switching and lasing processes 1.06
um and 1.4 wm by double pumping pulse has
been developed. This model describes the time
evolution of interaction between the pumping
laser pulse with a changed polarization state and
the polarized absorber.

Key Words: Modeling, Dynamic emission,
polarized C¥**:YAG crystal, Nd- glass.

PREPARING AND STUDYING
THE PROPERTIES OF SAMPLES
OF Li,0-2Si0, GLASS

R. JABRA
Department of Physics, HIAST, Damascus, Syria
S. YOUSEF
Department of Technical Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

In This Study we have prepared samples
of Li,0-2S8i0O, glass. We study the thermal
properties of this glass. and the Effect of differet
high tempretures on nucleation rate and size.

Key Words: Li,0-2§i0,, glass, nucleation.
SIMULATION OF DIFFUSION

CONTROLLED SELECTIVE
EPITAXIAL GROWTH

M. CHAHOUD
Department of scientific services, Atomic Energy

Commission, P O. Box 6091, Damascus, Syria

A new approach to simulate the diffusion
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ANALYSIS OF FACTORS
AFFECTING URANIUM
STRIPPING FROM DEHPA/
DODECANE USING FTIR AND
OTHER CONVENTIONAL
ANALYTICAL METHODS

M. ALIBRAHIM, H. SHLEWIT
Department of Chemistry, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

Uranium(VI) is stripped from 0.1 mol.I'" DEHPA/
dodecane using different concentration of phosphoric
acid. This study investigates the main operating
variables, mainly phosphoric acid concentration
used as a strip solution, and temperature. Infrared
spectra of the stripped organic were investigated in
region of P=0O stretching vibration to represent the
effect of the previous variables on uranium stripping
and compared with other conventional analytical
methods. Results showed that concentration of the
strip solution is effective in the range of 5-18 wt%
P,O, at fixed temperature, and the temperature
effect is less than the strip solution concentration
effect by the factor of 1/6. Results obtained enable
us to choose the suitable temperature and wt%
PO, of the strip solution to evaluate the demanded
stripping distribution ratio.

Key Words: uranium; infrared; DEHPA;
stripping.

FIRST PROFICIENCYTEST FOR
DETERMINATION OF NORM IN
CONTAMINATED SOIL FROM
THE OIL FIELD

M. S. AL-MASRI, A. ABA
Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
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The Syrian Atomic Energy Commission in
cooperation with the Arabic Atomic Energy
Agency (AAEA) has initiated the first proficiency
test exercise for determination of NORM in
contaminated soil from the oil field. The soil sample
was collected from one of the highly radioactively
contaminated lagoons with production water
in the Syrian oilfields, prepared, characterized
and certified according to a standard procedure.
Samples were dispatched to laboratories from
eight Arab countries, viz. Kuwait, Egypt, Yemen,
Tunisia, Jordan, Kingdom of Saudi Arabia, Libya
and Syria. The results were evaluated using three
statistical criteria; viz. z-Score, the U score
and the relative bias. These statistical methods
were used to evaluate the performance of each
laboratory in addition to the overall evaluation for
each radionuclide. This evaluation has indicated
that 57% and 86% of the results passed the criteria
set for precision and accuracy applied for this test
in relation to **Ra and ***Ra, respectively. These
two radionuclides are considered to be the most
important radionuclides in the oil industry.

Key Words: Radium-226, soil, reference
material, proficiency test, oil Industry.

& REPORTS

METHOD VALIDATION TO
DETERMINE TOTAL ALPHA
BETA EMITTERS IN WATER
SAMPLES USING LSC

M. S. AL-MASRI, A. NASHAWATI, B. AL-AKEL,

S. SAAID
Department of Protection and Safety, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

In this work a method was validated to
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is presented. This approach is a modification of a
model developed for the simulation of selective
area growth. The suggested modification enables
the simulation of the lateral etching profile
underneath mask edges, which was not possible
in the original model.

In this approach the concentration profile of
the etching solution at the mask free areas of the
substrate surface is first calculated. Afterwards in
a second step, a virtual diffusion process with the
calculated surface concentration as the diffusion
source is performed. The simulation result
(etching profile) is then represented as an iso-
concentration line, whose value is determined by
fitting to an experimental result.

Key Words: etching simulation, diffusion
controlled etching.

ASSESSMENT OF COOLING
EFFECTS ON EXTENDING THE
MAXIMUM OPERATING TIME
FORTHE SYRIAN MINIATURE
NEUTRON SOURCE REACTOR

I. KHAMIS, W. ALHALABI
Department of Nuclear Engineering, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

Various schemes of cooling have been
investigated for the purpose of assessing potential
benefits on the operational characteristics of
the Syrian MNSR reactor. A detailed thermal
hydraulic model for the analysis of MNSR has
been developed. The analysis shows that an
auxiliary cooling system, installed in the pool
which surrounds the lower section of the reactor
vessel, will significantly offset the consumption
of excess reactivity due to the negative reactivity
temperature coefficient. Hence, the maximum
operating time of the reactor is extended.
Compared with experimental data, the suggested
model proves to be valid for the analysis of MNSR

behavior under both steady state and transient
conditions.

Key Words: MNSR; time extension; assessment;
cooling effect; thermal hydraulic.

DIAGNOSTIC STUDY OF LOW-
PRESSURE AR-O, REMOTE
PLASMA GENERATED IN
HCD-L 300 SYSTEM: RELATIVE
DENSITY OF O ATOM

S. SALOUM, M. NADDAF
Department of Physics, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

The relative density of O atom of Ar-O, remote
plasma excited in a low pressure 13.56 MHz hollow
cathode discharge system has been investigated. The
measurements were carried out at a total pressure
of 0.05 mbar, radiofrequency (RF) power of 200
W and at three different axial distances in the
plasma chamber below the outlet of the discharge
source. Using optical emission spectroscopy
(OES), the relative density of O ground state was
determined from intensity ratio of O(844.6 nm)
and Ar(750.4 nm) lines. The electron temperature
and O, densities have been measured using double
langmuir probe measurements. The kinetic study
of Ar-O, plasma, combined with both spectroscopy
and langmuir probe measurements, revealed that
the main production mechanism of the excited
O(3p°P) is direct excitation by electron impact. A
maximum of O ground state relative density and
correspondingly a minimum of O," density are
obtained for the ratio O_/Ar: 60/40. The maximum
O density in the remote zone is found to be 4.5
times higher than at the outlet of source.

Key Words: RF hollow cathode discharges,
plasma kinetics, emission spectroscopy; double
langmuir probe, oxygen dissociation.
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DETERMINATION OF THE
AXTAL THERMAL NEUTRON
FLUX NON-UNIFORM
FACTOR IN THE MNSR INNER
IRRADIATION CAPSULE

K. KHATTAB, N. GHAZI, H. OMAR
Department of Nuclear Engineering, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

A 3-D neutronic model, using the WIMSD4
and CITATION codes, for the Syrian Miniature
Neutron Source Reactor (MNSR) is used to
calculate the axial thermal neutron flux non-
uniform factor in the inner irradiation capsule.
The calculated result is 4 %. A copper wire is used
to measure the axial thermal neutron flux non-
uniform factor in the inner irradiation capsule
to be compared with the calculated result. The
measured result is 5%. Good agreement between
the measured and calculated results is obtained.

Key Words: MNSR, non-uniform factor,

irradiation capsule.

EFFECT OF NON-IONIZING
RADIATION (UVC) ON
THE DEVELOPMENT OF
TROGODERMA GRANARIUM
EVERTS

I. GHANEM, M. SHAMMA
Department of Radiation Technology, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

Various instars of khapra beetle Trogoderma
granarium were exposed to ultra-violet rays
(UVQ) to assess their effect on each instar and
their potential in breaking the developmental
cycle of the khapra beetle.

. 202020202022 nmmas
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Egos aged zero (recently laid), 24 and 48 h
were exposed to UVC at a radiation intensity
of 31.4+0.02 Wm™. Doses equivalent to 3 min
(56.52 ] cm™), 8 min (150.72 ] cm?), and 12 min
(226.08 ] cm?) resulted in death of all eggs, with
a hatch of 96.6% in the control.

Mortality of UVC-irradiated larvae increased
proportionally with increase in UVC dose, while,
for each dose, mortality was inversely related to
age of larvae at irradiation. Thus, ata UVC dose of
56.52 ] cm?, larval mortality was 98.3%, 93.3%
and 83.3% and adult emergence was 1.7%, 6.7%
and 11.7% for 1-9, 10-18 and 19-27 day-old
larvae, respectively. Similar effects were observed
for UVC doses 150.72 and 226.08 ] cm™? with
an increase in the overall mortality of larvae and a
decrease in adult emergence. Effect of irradiation
of 0, 24 and 48 h-old pupae with doses of UVC,
was inversely related to age of pupae at irradiation.
Thus, at 56.52 ] cm?, mortality as pupac was
91.7%, 71.7% and 73.3% and adult emergence
was 0%, 3.3% and 1.7% for 0, 24 and 48 h-
old pupae, respectively. Premature emergence of
deformed adultoids was 25% when 24 and 48
h-old pupae were irradiated with the above dose.
At a dose of 225.08 52 ] cm™ there was no adult
emergence. Death as pupae was 98.3%, 96.7%
and 78.3% and premature emergence was 1.7%,
3.3%, and 21.7% for pupae irradiated at 0, 24
and 48 h-old, respectively.

Key Words: trogoderma granarium;
susceptibility; ultra-violet radiation.

SIMULATION OF DIFFUSION
CONTROLLED ETCHING

M. CHAHOUD
Department of scientific services, Atomic Energy
Commission, P. O. Box 6091, Damascus, Syria

A new approach to simulate the diffusion
controlledetchingofperiodicallymasked substrates
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levels among cultivars which were subsequently
divided into four groups: resistant, moderately
resistant, moderately susceptible and highly
susceptible. Results also showed that protein
content decreased significantly in severely infected
cultivars. However, the disease did not affect the
protein quality using both A-PAGE and SDS-
PAGE techniques.

Key Words: septoria tritici blotch, wheat,
protein, mycosphaerella graminicola, A-PAGE
and SDS-PAGE.

EFFECT OF GAMMA
IRRADIATION ONTHE
MICROBIAL LOAD, CHEMICAL
AND SENSORY PROPERTIES OF
BORAK: PREPARED CHILLED
MEALS

M. AL-BACHIR
Department of Radiation Technology, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

Locally prepared meals, borak, were treated
with 0, 2, 4 and 6 kGy doses of gamma
irradiation. Treated and untreated borak were
kept in a refrigerator (1-4 °C). Microbiological
and chemical analyses were performed on each
treated sample immediately after processing, and
weekly throughout storage period which lasted
for 6 weeks. Sensory evaluation and proximate
analysis were done within one week after
irradiation. Results of the proximate analysis of
borak showed that irradiation doses did not have
a significant effect on moisture, protein and fat
content of borak. Gamma irradiation decreased
the total counts of mesophilic aerobic bacteria,

total coliform and yeast and increased the shelf-

life of borak. The radiation doses required to
reduce the microorganisms load one log cycle
(D,,) in borak were 456 and 510 Gy for the
Salmonella spp and E. coli, respectively. The three
chemical parameters, total acidity, lipid peroxide
and volatile basic nitrogen, which were chosen
as the indices of freshness, were all well within
the acceptable limits for up to 1, 3 and 6 weeks
at 1-4 °C for samples treated with 2, 4 and 6
kGy, respectively. Sensory evaluation showed no
significant differences between irradiated and

non-irradiated samples.

Key Words: borak, irradiation, microbial load,
refrigeration, sensory evaluation.

A HIGH DOSE DOSIMETER
BASED POLYVINYL CHLORIDE
DYED WITH MALACHITE GREEN

M. KATTAN, Y. DAHER, H. ALKASSIRI

Department of Radiation Technology, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

chloride film (PVC) dyed

with malachite green has been studied for

Polyvinyl

high dose radiation dosimetry using visible
spectrophotometry. A linear relationship between
the relative absorbance and the absorbed dose at
the wavelength 628 nm in the range of 0-125
kGy was found. The effect of dose rate, irradiation
temperature, film thickness and dye intensity were
found not to influence the response. The effects
of shelf-life and the post-irradiation storage in
darkness and indirect daylight conditions on

dosimetry performance were discussed.

Key Words: polyvinyl chloride, gamma

radiation, malachite green, dosimetry.
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& ARTICLES

CRACKING A MATERIAL
PROBLEM

R. SPATSCHEK, E. BRENER
From the institute for solid State Research,
Forschungszentrum, Jullich, Germany

Cracks occur on scales ranging from the atomic
to the tectonic, and are the reason why materials
fail. Traditionally the preserve of engineers, Robert
Spatschek and Efim Brener explain how the rich
dynamics of crack propagation is attracting the
attention of physicists.

Key Words: cracks, tectonic crack, crack
propagation, fracture mechanics.

THE QUANTUM SOLID THAT
DEFIES EXPLANATION

M. CHALMERS
A features editor of Physics World

In 2004 researchers reported the first clear
evidence for superfluidity in solid helium-4.
However, Matthew Chalmers describes recent
experimental and theoretical work that has
brought the very existence of such a “supersolid”
into question.

Key Words: supersolid, solid helium-4,
superfluid, Bose-Einstein condensation (BEC).

INSTANT GOLD

P. MCKENNA
A science journalist based in Boston

Look in the right place and you'll find deposits
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of the precious metal forming before your eyes.

Key Words: Gold deposits, Magmatic fluid,
Hydrothermal systems, Traps, Sulpher volatiles.

COLD FUSION RIDES AGAIN

B. DAVISS
Is a science writer in new hampshire

Physicists scoff, but enthusiasts say they now
have hard evidence that proves room temperature
fusion is real.

Key Words: detector, co-deposition, electrolysis,
Tracks.

2 PAPERS

THE EFFECTS OF
MYCOSPHAERELLA
GRAMINICOLA INFECTION ON
WHEAT PROTEIN CONTENT
AND QUALITY

M.LE. ARABI, M. JAWHAR, N. MIR ALI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

The effects of Mycosphaerella graminicola, the
causal agent of Septoria tritici blotch of wheat
on the content and quality of storage proteins
were studied. Field research was undertaken
by comparing plots with and without artificial
inoculation. Twenty-one Syrian cultivars, 11
(Triticum aestivum L.) and 10 (T. turgidum
var. durum Desf.) were used in this study. The
results show high differences in the susceptibility
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