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is observed in the following phase due to the
effect of closed hydrodynamic loop, which can
not be modelled with the code PARET.

Key Words: PARET code, MNSR reactor,
natural convection, dynamic behaviour, reactivity

feedback effect.
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CALCULATION OF THE FAST
NEUTRON FLUX SPECTRUM
IN THE MNSR INNER
RIRADIATION SITE USING THE
WIMSD4 CODE.

K. KHATTAB
Department of Nuclear Engineering, Atomic Energy
Commission, B Q. Box 6091, Damascus, Syria

he Miniature Neutron Source Reacror
(MNSR) in Syria has five inner
irradiation sites in the annulus Beryllium
reflectors to analyze the unknown samples using
the Neutron Activation Analysis technique and
to produce medium and short half life isotopes.
The fast neutron flux spectrum has a special
importance in the MNSR reactor physics where
this spectrum is used to measure the fast neutron

flux in the MNSR inner irradiation sites. Hence,

D e« e s
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calculation of the fast neutron flux spectrum in
the MNSR inner irradiation site is conducted in
this work using the WIMSD4 code. The energy
range is divided in the WIMSD4 to 69 energy
groups. The first six energy groups represent the
fast neutron ranging from 0.5 to 10 MeV. To
calculate the fast neutron flux spectrum in the
MNSR inner irradiation site using the WIMSD4
code, the MNSR is modeled as a super unit cell.
This cell consists of three regions which are: the

homogenized core, annulus Beryllium and water.

The fast neutron spectrum is calculated
also using the U fission neutron spectrum
approximation. The U’ fission neutron
spectrum agrees very good with the WIMSD4
results when neutron energy exceeds 1 MeV,
but it fails when the neutron energy ranges

from 0.5 to 1 MeV.

The WIMSD4 code is used as well to calculate
the microscopic fission cross sections for the
U using six energy groups where a unit cell
of U** is used since the U** is usually used to
measure the fast neutron flux in the reactor. The
macroscopic fission cross sections for the U**
are calculated first then the microscopic fission
cross sections are calculated knowing the U>**

atomic density.

Key Words: MNSR, fast flux spectrum, inner

irradiation site.
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S. AL-KHAWAJA

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

singly connected superconducting weak

link junction (a Josephson junction of the

oint contact type) of a finite capacitance

C has been considered. Setting off from Laplace
equation V2U = 0 we derive the analytical
expressions for this capacitance, for which we
demonstrate that it can be extremely small and the
exact estimate of its value (10" Farad) depends
crucially on the geometry and parameters of the
point contact junction. We suggest that the lowest
obrained value (=10** Farad) of this capacitance
contributes significantly to the full quantum
superconducting

mechanical  operation  of

circuits.

Key Words: Josephson junction, superconducting
capacitor, nanoscale junctions, full quantum

model.
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SIMULATION OF NATURAL
CONVECTION COOLING
PHENOMENA FOR
RESEARCH REACTORS
USING THE CODE PARE]

A. HAINOUN, E ALHABIT
Department of Nuclear Engineering, Reactor Safety
Division, Atomic Energy Commission, 2 Q. Box 6091,

Damascus, Syria

his study deals with testing the capability
of the code PARET to simulate natural

convection cooling phenomena under

different boundary conditions. In addition to
applying and testing some new options related
to simulation of the control rod movement and
studying the reactivity effect of thermal expansion

fuel elements.

The experiments of the simple thermal
hydraulic loop of Missouri university abourt
natural cooling phenomena in two narrow
parallel channels were used to validate the
code. The study indicate good results regarding
the distribution of coolant flux velocity and

clad

transfer coefficient of natural convection has

temperature. In particular the heac
been calculated in good agreement with the
experiment. On the other hand, the core of
MNSR reactor has been modelled to simulate
the reactor dynamic behaviour under natural
convection cooling conditions for different
initial power level. The observed oscillation
during the initial phase vanishes gradually with
passing time. In this context, three experiments
of step reactivity insertion were calculated
using the option of natural convection cooling
along with testing two methods to simulate the
boundary conditions of calculation, either using
initial velocity or pressure drop along the core.
‘The results indicate good agreement with the
experiments regarding the evolution of relative
power. The validations included also sensitivity
analysis against some important parameters like

inirtial velocity and radial distance of fuel rod.

The new option for simulation of control
rod movement was also tested. For this purpose
the MNSR experiment of full control rod
withdraw was selected. The mean control rod
velocity was estimated using experimental
measurement. The simulation result of relative
power evolution shows good agreement with
the experiment during the first phase of the
increased deviation

transient. HOWCVEI‘, an
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J. SHLEIWIT
Department of Scientific Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

E. U. SACHAROWITZ
IAEA

wo triple-phase discrete power supplies

were constructed and operated with

frequency about 150 kHz, maximum
output voltage of 3 kV output power for each
of them. These units were built to supply two
fast axial flow CO, laser tubes with power under
moderate pressure of CO_:N :He mixture. This
laser is consisted of two ceramic tubes which were
optically connected in series to get a maximum
outpur  power of laser about 500W. the unit

test was carried out using a virtual Ohmic and

capacitive load of 3k and 300pF.

Key Words: CO, laser, fast low, discrete power.
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SPECTRAL SIMULATION
METHOD FOR ISt =T PE
SELECTIVE EXCITATION

O. ALHASSANIEH
Department of Chemistry , Atomic Energy Commission,

P O. Box 6091, Damascus, Syria

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

computer program for calculation of
isotopic  selectivity in laser induced
tomic transitions was developed. The
calculation is based on the spectral simulation
method. "The isotopic spectra are generated using
the appropriate selection rules and raking the
isotope ratios, isotope shifts, line broadening as
well as the hyperfine splitting into account. The

spectra are used to calculate the interaction of a
laser pulse, defined by its wave length, spectral
shape and width, with the atoms. The isotope
selective excitation of lanthanum, lithium and

ytterbium isotopes was calculated.

Key Words: spectral simulation, isotope selective

excitation, Lanthanum , Lichium, Yeterbium

e

INTEQEAONG FIYDMN -::fia"‘)DE
WITH CITATION AND WIMSDa
CODES

M. ALBARHOUM
Department of Nuclear Engineering, Atomic Energy
Commission, I O. Box 6091, Damascus, Syria

e e e e,

YDMN has been interfaced with

both the 3-D code CITATION and

the cell code WIMSD4 through the
generation of a new input file for WIMSD4
every time the the code is run and the connection
between HYDMN and WIMSDA4 is selected. In
this way CITATION can be run with the fuel
data contained in REAC.INP ( the input file for
HYDMN), and the distributions of power density
are generated and used in HYDMN to evaluate
both the hot channel and the hot spot.

Key Words:
interfacing, code

T T o

DERNATION OF THE
ELECTROSTATIC
CAPACITA [‘-Jf""_[" FOR A
SUPERCONDUCTING

\ ,.r”--'fo—\L ITOIR
‘SUPERCAPACITOR”

citation, WIMSD4, hydmn,
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EFFECT OF IONIZING AND
NON IONIZING RADIATION
ON PROTOZOAN AND
PARASITES OVA CAUSING
CASTROENTERITIS
PRESENTS IN SEWAGE
SLUDGE WASTES

N. SHARABI, M. SHAMMA, M. A, AL-ADAWI
Department of Biotechnology and Molecular
Biology., Radiation Technology, Atomic Energy

Commission, 2 O. Box 6091, Damascus, Syria

elminthes eggs viability was determined

by aid of methods and techniques

A which depend on the morphological
iﬁmm, studying the motility incubation and
applying
was studied hyummg many vital staining, but
appl';i’ngc\u]m:hgﬂmg;uu on specific composed
media did not gave any tﬂults The disinfection

' thewiral staining. The protozoa viability

results showed that for. Ascaris Eges, protozoa and
amoeba oocyst irradiated by g‘iﬁ’ﬂy of gamma
(CO%) is sufhicientto kill all types o Fmd‘gparasnru

On the contrary, conflict the UV radiationsyas
able to motivate the division of the Ascaris eggs
embryonations. Also, the viability of the Giardia
and Entamoeba oocyst were not affected. In the
light of the current experiments, it is possible to
conclude that using the UV technique instead of
the ionizing radiation for killing the helminthes

eggs and protozoa is not useable.

Key Words: parasites, protozoan ova, ionizing

radiation, ultraviolet radiation, viability.

THE USE OF SYRIAN
BENTONITE TO REMOVE
ORGANICS AND OTHER

IONS FROM SYRIAN

COMMERCIAL PHOSPHORIC
ACID

S. KHHORFAN, M. ABDULBAKI, A. ZEIN
Hydrometallurgy office, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

sing activated carbon to remove organic

| I matter from Phosphoric Acid in uranium
and P, O, extraction units is of high cost.

A new study was conducted to establish a new
material instead of activated carbon. Experiments
were catried out on removing organic matter by
adsorption on Syrian bentonite. The experments
of the removal of humic acid by Syrian benrtonite
gave good results and showed that the chemical
and thermal activation of bentonite increased the

adsorption efhciency.

Key Words: adsorption , phosphoric acid , Syrian

bentonite.

o

DESIGN AND
CONSTRUCTION OF AC
POWER SUPPLY OF
FREQUENCY 150 kHZ AND
POWER ABOUT 3 kW

SH. AL-HAWAT
Department of Physics, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

AALAM AL THARRA, N°. 105, SEPTEMBERDCTORER 2006
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he trials, were healthier and
nsecticide and control
omparative

= REPORTS

THERMAL ANALYSIS
BEHAVIOR OF PET GRARTED
BY ACRYLIC ACID

M. KATTAN , E. AL-NESR
Department of Radiation Techmology, Polymer
Technology Division, Atomic Energy Commission, I2 O.

Box 6091, Damascus, Syria

n this research, acrylic acid monomer was graft

copolymerized onto PET films using gamma

radiation technique. Effects of different
parameters such as monomer concentration,
radiation dose and inhibitor effect on the graft
vield were investigated. Tt was found thar dhe
graft yield depends on these parameters and irs
maximum value can be obrained at 1.5% of the
inhibitor concentration and 40% of monomer
concentration. ‘The grafting films obrained
were characterized by using water swilling
measurements, ion uptake and thermal analysis
by using differential scanning calorimetry. The
results show decreasing in ACp value and Tg with

increasing the graft yield. The crystallinity ratio

http://serversmiso.aecs.sy
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and temperature of cryswallization and melting
were affected by the grafting. Its probably due
to the atactic configurations occur by grafting

process.

Key Words: Poly (ethylene terephthalate), gamma

M. KASSEM
Department of Chemistry, Atomic Energy Commission,

20, Box 6091, Damascus, Syria

his  study  focuses on  the phase

transformation induced during mixing

a fixed quantity of MoO . with various
concentration of VO, Nb?_Os, Alz(); and pure
Aluminum. These concentrations are 2, 3, 4, 5,
10, 20, 40 and 50%. Employing several Physical
techniques such as X-ray powder Diffraction,
FTIR and DTA, different solid solution were
identified. Also the compressibiiity and sincering
of rthese solid solutions have been studied via the
variation of the density of pellets prepared from

these solid solutions .

Key Words: molybdenum oxide, phase transition,

X-ray powder, FTIR , DTA.
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= PAPERS
NUTRITIVE WVALUE O SOMA
AGCRICUL TURAL WASTI
AFELCTED BY RELATIVELY
LONW GAMMA RRADIATION
| EVELS AND CHEMICA
TREATMENTS

M.R. AL-MASRI
Department of Agriculture, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

n experiment was carried out to study

the changes in the values of in-vitro

organic matter digestibilicy (IVOMD)
and metabolizable energy (ME) of wheat straw,
sunflower seed shell, olive cake wood, date
palm seeds and peanut shell after irradiation by
various levels of gamma radiation (0, 20, 40, 60
kGy) or after spraying with different amounts
of hydrobromic acid (HBr; 47%) and sodium
hydroxide (NaOH): 0, 3, 6 ml HBrand 3,6 g
NaOH in 25 ml water/100 g DM. The results
indicated that chemical treatments increased
the IVOMD and ME values significantly for
all samples treated except the date palm seeds.
There was no significant effect of irradiation
on IVOMD and ME. Combined treatments of
irradiation and HBr or NaOH were also found
to be ineffective in increasing the IVOMD and
ME values.

Key Words: waste; nutritive value; chemical;

iradiation.
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CEEICACY OF KACLIN
DARTICLE FILM AND SECETED
SYNTHETIC INSECTICIDES
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(HOMOPTERA: PSYLLIDAE
INFESTATION)

G. SAOUR
Department of Biotechnology, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

icld experiment were conducted in 2002

and 2003 on pistachio (Pistacia vera L.,

Anacardiaceae) in northwest Syria to
assess the effectiveness of Kaolin-based particle
film, reflubenzuron, alpha-cypermethrin, and
thiacloprid against pistachio psyllid Agonoscena
targionii (Lichtenstein). The effects of particle
film and insecricides on early and mid-season
infestations of immatures were evaluated.
Significantly fewer adults and nymphs were
found on particle-film-treated trees compared
with the wuntreated control. However,
teflubenzuron and thiacloprid applied at 30-day
intervals provided adequate control of pistachio
psyllid damage when they were sprayed carly
in the season. Application of particle film in
mid-season, when pistachio psyllid pressure
was high, eflectively suppressed psyllid nymph
damage while the teflubenzuron and alpha-
cypermethrin insecticides decreased nymph
density, bur failed to maintain populations at
low levels. No phytotoxic effects on pistachio
due to particle film application were observed.

In contrast, kaolin-sprayed trees, throughout

4y guadl A 30 AEUY Ao



HURRICANE EORCE

R. SMITH
Department of Physics, University of Munich,

Germany

nderstanding the physics of hurricanes
can help scientists make better forecasts
of these devastating phenomena and
determine whether the recent increase in the
number of intenes storms is linked to global

warming, as Roger Smith explains.

Key Words:

meteorology, typhoons, cyclones.

hurricane, global warming,

BREAST CANCER: ILLUSIONS
OF INVESTIGATION

S. COISNE, E LEMARCHAND

Sont Journalistes, Scientifigues

B W

he organized investigation of breast
cancer in women between 50-74 years
is the pillar of cancer combating plan.
It includes offering them a mammography
every two years with hope that this large-scale
investigation will permit reducing the mortality
of breast cancer about 25-30%. Several epidemic
explorations showed that this forecast is wrong.
Despite the increasing investigation in France,
the mortality of breast cancer have decreased a
little since twenty years. On the other hand, two
experts call attention to the disadvantages of this
plan. Hence, we point out that this investigation
leads to detecting and treating mammary tumors
thac are not dangerous to the patient women.
The problem will also face investigation in

prostate cancer.

P it

Key Words: breast cancer, mammography,

epidemic explorations, mammary tumors.
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MOBILIZING MAGNETIC
RESONANCE

B. GOODSON

Department of Chemistry and Biochemisiry, Southern
Hlinois University, Carbondale, US

uclear magnetic resonance
traditionally requires large magnets
that make the technology immobile
and expensive. Boyd Goodson describes how
efforts are being made to develop portable
devices cthat will extend the reach of this

powerful imaging technique.

Key Words: magnetic resonance spectroscopy,
nuclear magnetic resonance, squids, optical

magnetometry, instrumental geometries.
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CRAVITY'S DARK SIDE

M. CHALMERS
Features Editor of Physics World

espite decades of searching, the "dark
matter” thought to hold galaxies
together are still nowhere to be
found. Matthew Chalmers describes how some
physicists think it makes more sense to change

our theory of gravity instead.

Key Words: gravity, dark macter, phion feld,
modified Newtonian dynamics theory (MOND),
tensor vector scalar theory (TeVeS), scalar tensor
vector gravity (STVG).
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Understanding the physics of hurricanes can help
scientists make better forecasts of these devastating
phenomena and determine whether the recent increase
in the number of intense storms is linked to global
warming, as Roger Smith explains.

R.SMITH

The organized investigation of
breast cancer in women between
50-74 years is the pillar of cancer
combating plan.

S. COISNE, F. LEMARCHAND

Nuclear magnetic resonance traditionally
requires large magnets that make the
technology immobile and expensive. Boyd
Goodson describes how efforts are being made
to develop portable devices that will extend the
reach of this powerful imaging technique.

B.GOODSON

Despite decades of searching, the "dark matter"” thought
- o to hold galaxies together are still nowhere to be found.
GRAVITY'S Matthew Chalmers describes how some physicists think

it makes more sense to change our theory of gravity

DAR K SI DE instead.

M.CHALMERS
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