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analysis, around 15 min for each sample.

Key Words: primary x-ray, secondary targets,
detection limits.

DEVELOPING MNCIT
TO INCLUDE ALL MNSR
COMPONENTS

M. AL-BARHOUM
Department of Nuclear Engineering, Reactor Physics
Division, Atomic Energy Commission , RO. Box
6091, Damascus, Syria

his report describes the development of
MNCIT program, which treated initially
the fuel rods only. MNCIT is developed
and extended to treat all reactor components
in the context of automating Flux and Power
distributions for any cylindrical shaped reactor
once the Input File for MNCIT was compiled

correctly.

Key Words: MNSR, component, CITATION,
WIMSD4, MNCIT.

SECURING NTDR NETWORKS

G. CHADDOUD
Department of Scientific Services, Atomic Energy
Commission, PO. Box 6091, Damascus Syria

n ad hoc networks, the absence of a global
Icentralized and trusted authority makes
establishing a CA highly problematic, if not
impossible. In this study, we presented a new
model fora distributed certificate authority (DCA)

in NTDR cluster-based ad hoc networks. The
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DCA’s private key is never known by any single
node, either during setup or during certificate
authority-related operations. The DCA’s private
key is thus generated and used in a distributed
way without reconstruction. Further, we proposed
procedures for maintaining this distributed
certificate authority amongst a highly dynamic
membership of shareholding node where member

joins and evictions is possible at any time.

Key Words: certificate authority, threshold
cryptography, threshold NTDR

networks.

schemes,

DESIGN AND CONSTRUCTION
OF DC HIGH VOLTAGE POWER
SUPPLY WITH 20 kV, 100 mA

S. AL-HAWAT, Y. BALOUL
Department of Physics, Plasma Division, Atomic
Energy Commission, RO. Box 6091, Damascus,

Syria
S. ABOU-SHAKER, R. EISSA
Department of Physics, Laser Division, Atomic
Energy Commission, PO. Box 6091, Damascus,
Syria

high voltage power supply with 20 kV and

100 mA was designed and constructed.

.The power supply was tested on Ohmic
load with 200 kQ, power 2 kW and on a TE pulse
CO, laser at a total pressure of gas mixture (CO,:
N,:He) equals 250 mbar.

Key Words: power supply, DC high voltage,

CO, laser, electric discharge.

A ped) 300 A3 Aia



WATER-USE EFFICIENCY AND
BIOLOGICAL NITROGEN
FIXATION OF SOYBEAN
UNDER FERTIGATION WITH
REPEATED INOCULATION

M. JANAT & E KURDALI
Department of Agriculture, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

hisstudy was conducted to assess the effect

of rhizobial inoculums injection through

drip fertigation relative to traditional
inoculation on soybean. Treatments, were
consisted of either repeated inoculation through
irrigation water after planting or seed coating
before planting. Furthermore, second control was
established without any rhizobum inoculation to
testify the existence of any indigenous species of
B. Japonicum. Results showed that the injection
of bacteria inoculums significantly improved
biological nitrogen fixation in relation to the
traditional method. The amount of nitrogen
fixed ranged between 100-122 for the repeated
injection treatments and 47 kg N/ha for the
traditional treatment. The distribution of fixed
nitrogen among different plant tissues was also
affected by inoculation methods, where under
repeated injection 85-81 % of the fixed nitrogen
was stored in the seeds while under traditional
inoculation 93% of the fixed nitrogen was stored
in the seeds. Yield parameters were not affected
by inoculation methods.

Key Words: soybean, biofertigation, inoculation.

IMPROVEMENT OF THE
DETECTION LIMIT OF SOME
ELEMENTS BY CHANGING

OF SOME FUNDAMENTAL
PARAMETERS OF THE XRF
GEOMETRY

A. KHUDER, G. KARAJOU, M. K. SAWAN
Department of Chemistry, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

he detection limits of some light and

medium elements, e.g. S, B, Cl, K, Ca,

Ti and Cr, were highly improved as the
result of using geometries with critical dimensions
and internal-rough surfaces. The used geometries
were: (i) a cylindrical-primary x-ray geometry
(CPXRG) with a very critical-short distance
between the sample and the detector, 8 mm; (ii) a
cylindrical geometry with cupper x-ray secondary
target (CSCuXRG) and critical distances between
each of the tube’s window-secondary target and
sample-detector with values of 40 mm and 8
mm, respectively; (iii) a cylindrical geometry with
molybdenum x-ray secondary target (CSMoXRG)
and critical distances between each of the tube’s
window-secondary target and sample-detector
with values of 23 mm and 20 mm, respectively.
The geometries material was made from Teflon.
CPXRG was used for the determination of traces
oflight elements, e.g. S, Pand Cl, in plant standard
materials, while CSCuXRG and CSMoXRG were
used to determine medium and heavy elements,
respectively, in the same plant standard reference
materials. Different methods, including the direct
analysis with thick (DATh) and intermediate
thick (DAITh) samples, the preparation of thin
samples, and the precipitation of individual and
multi-elements, were examined. The results of the
direct analysis with intermediate thick samples
were more precise and accurate than those of
the mentioned previously methods, in addition,
the DAITh was characterized with a very limited
amount of sample, 0.050 g, and short time of

70

AALAM AL-THARRA, N°. 107, JANUARY/FEBRUARY 2007

http://serversmiso.aecs.sy

Gl glaall alai ii€a

A ped) 300 A3 Aia




The extraction procedure flowsheet was also

suggested.

Key Words: nickel, vanadium, sulfur, extraction,
petroleum coke, DEHPA/TBP.

EFFECT OF GAMMA
IRRADIATION ON SEX
CHROMATIN BODY
APPEARANCE AND THE SEX
CHROMOSOME ABERRATIONS
IN THE POTATO TUBER MOTH,
PHTHORIMAEA OPERCULELLA
(LEPIDOPTERA: GELECHIIDAE)

H. MAKEE
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, RO. Box 6091,

Damascus, Syria

enetic sexing technique based on the
Gconstruction of a balanced lethal strain

(BLS) hasbeen proposed for Phthorimaea
operculella (Zeller). The isolation of female with
T(W;Z) translocation is a fundamental step to
develop such strain. Gamma irradiation was
used to induce the requested translocations. The
availability of sex-linked morphological marker
is required to facilitate the detection of such
mutations. Since avisible sex-linked marker has not
been found in P. operculella, therefore main aim of
our study was to determine the possibility of using
sex heterochromatin body as a marker to identify
the required translocated females. The appearance
of sex heterochromatin body and the analysis
of sex chromosomes in F1 females of irradiated
P operculella females were investigated. The
percentage of abnormality in sex heterochromatin
body in highly polyploid Malpighian tubule nuclei
was increased by increasing the applied dose. Based
on the appearance of this body, 3 mutant lines

s
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were isolated: elongated, small, fragmented lines.
W chromosome was easily distinguished from Z
chromosome when the analysis of pachytene sex
chromosome bivalents of P. operculella females
was carried out. The aberrations involved W
chromosome directly influenced the appearance
of sex heterochromatin body in highly polyploid
somatic cells of the isolated mutant lines. The
results showed that sex heterochromatin could be
used as sex determination and cytogenetic marker
in P operculella.

Key Words:

heterochromatin body, sex chromosomes.

phthorimaea operculella, sex

TOLERANCE OF SOME POTATO
MUTANTS INDUCED WITH
GAMMA IRRADIATIONTO

DROUGHT IN VITRO

B. AL-SAFADI, Z. AYYOUBI

Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, RO. Box 6091,

Damascus, Syria

n in vitro selection program was conducted
in order to improve potato (Solanum

uberosum) tolerance to drought. Potato
mutant plants were obtained through a previously
conducted mutation breeding program on three
potato cultivars (Draga, Spunta, and Diamant) The
plants were tested in growth media containing 1%,
2%, 3% concentrations of Poly Ethylene Glycol
(PEG). As a result, three mutants were selected
that were tolerant to water stress (i.e. drought
tolerant) two of which came from the cultivar
Draga and one from Spunta. The selected mutants
were distinguished with some characteristics which
can improve their tolerance to drought.

Key Words: potato, drought, mutant, in vitro
culture.
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more sensitive to UV than wild Brucella strains.
No relation was found between the sensitivity of Y.
enterocolitica to UV and the presence or absence
of a pYV+ virulence plasmid.

Key Words: Yersinia, Brucella, E. coli, plasmid,
ultraviolet UV.

EFFECT OF HARVEST TIME
AND STORAGE PERIOD
ONTHE PRESENCE OF
ASPERGILLUS SPP AND
AFLATOXIN RESIDUES IN
LOCALLY GROWN PEANUT
ARACHIS HYPOGAEA

I. GHANEM, M. I. E. ARABI, G. SWIED, AND
M. JAUHAR.
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, RO. Box 6091,

Damascus, Syria

he aim of the present study was to

determine the effect of harvest time

and storage period on the occurrence of
Aspergillus spp. and aflatoxins in locally produced
peanuts Arachis hypogaea. Concentrations of
aflatoxins B1 and B2 were determined in three
peanuts samples taken from harvests collected
at three different times, an early harvest (sixteen
days earlier than the usual harvest time), a normal
time-harvest, and a late harvest (sixteen days
past the normal harvest time). Each sample was
divided into three sub-samples, one of these sub-
samples was analyzed for aflatoxins immediately
following its collection. The second and third
sub-samples were stored for 3 and 6 x month,
respectively. Redsults showed that concentrations

of aflatoxins increased proportionally with the

increase in storage period. Also, concentration
of aflatoxins in peanuts differed according to
the storage conditions.  Storage under high
humidity and bad circulation conditions resulted
in high concentrations of aflatoxins, whereas
concentrations of aflatoxins remained low in
peanut samples stored under low himidity

conditions.

Key Words: aflatoxins, peanuts, aspergillus

flavus.

NICKEL AND VANADIUM
EXTRACTION FROM THE
SYRIAN PETROLEUM COKE

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

yrian petroleum coke samples were

characterized and submitted forsalt-roasting

treatment in electric furnace to evaluate the
convenience of this procedure for the extraction
of the vanadium, Nickel and sulfur from coke.
Both solution and solid residue remaining after
salt roasting were separated by filtration and were
analyzed for vanadium, nickel and sulfur. The
solution was analyzed by UV-Visible spectroscopy
for vanadium and nickel and gravimetrically
for sulfur. The solid residue and the untreated
samples of petroleum coke were analyzed by XRF
spectrometry. Results showed that more than
90% of sulfur and 60% of vanadium could be
extracted by salt roasting treatment. An alternative
procedure has been suggested, in which, more than
80% of sulfur and small percentage of vanadium
can be leached by 0.75 M of Na,CO, solution at
70-80°C. Vanadium was selectively extracted by
DEHPA/TBP from the loaded leached solution.
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DISEASE NOTES OR NEW
RECORDS GENETIC
VARIABILITY AMONG
PYRENOPHORA GRAMINEA
ISOLATES

M. JAWHAR & M. I. E. ARABI
A Plant Pathology Division, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

genetic structure of Syrian field populations

I GS-RFLP markers were used to determine the

of the barley leaf stripe pathogen Pyrenophora
graminea. Genetic variation was high in Syrian
populations of P graminea. A total of 366 scorable
DNA bands were obtained, and 290 of these
(79.2%) were polymorphic. Genetic distances
among all isolates ranged from 0.01 to 0.74 with
a mean of 0.29. The described IGS-RFLP analysis
appears to be a useful tool to study genetic variation
within P graminea populations.

KeyWords:Nuclearribosomal DNDG, intergenic
spacer (IGS), Pyrenophora graminea.

MONTE CARLO
DETERMINATION OF THE
LEAD EQUIVALENT FOR
SYRIAN BUILDING BRICKS FOR
DIAGNOSTIC X-RAY

H. SUMAN
Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus Syria

he uncertainty band associated with the
transmission curve for 100 kVp x-ray in

lead was determined using Monte Carlo
methods and the sensitivity analysis approach. All

e
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uncertainty sources (statistical, systematical and
the uncertainties arising from the diversity of x-ray
tubes) were taken into account. The transmission
of 100 kVp x-ray in Syrian building bricks was
then computed together with the uncertainty
associated with it. Finally, the lead equivalent thick-
nesses for 10, 15, and 20-cm-thick bricks were
estimated. The results are in good agreement with
experimental results. This study recommends, as a
rule of thumb, to use the leadequivalent values of
0.5, 0.75, and 1.0 mm for the 10, 15, and 20-cm-
thick building bricks, respectively.

Key Words: Monte Carlo method; lead; X-ray;
medical radiation.

£ REPORTS

THE ATTENUATION EFFECT
OF UVc RADIATION DOSES IN
GAM-NEGATIVE BACTERIA
(BRUCELLA, YERSINIA,
ESCHERICHIA COLI)

A. AL-MARIRI
Department of Molecular biology and Biotechnology,
Microbiology and Immunology Division, Atomic
Energy Commission, PO. Box 6091, Damascus,
Syria

’ I Yhe gram-negative bacteria Yersinia
enterocolitica serogroup O:3 and O:9,
and Brucella (melitensis and abortus)

together with Escherichia coli (0:157, DH5a.-

pEtl5b), were investigated to evaluate there
susceptibility to UV radiation at 254 nm.

Using E. coli O:157 as control, it appears that

Y. enterocolitica serogroup O:3 and O:9 and

vaccinal strains of Brucella (Rev.1 and S19) are
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preamplifier are described. These parameters
are studied in three connection methods
between the detector and the preamplifier.
The advantage of a modified AC coupling
method is presented. The role and the
influence of the preamplifier and the detector
circuits, especially the detector capacitance,
on the response parameters is also taken into
consideration.

Key Words: charge preamplifier- front-end
coupling- detector connection.

MODELING A DISTRIBUTED
FEEDBACK DYE LASER PUMPED
BY ANd-GLASS LASER

B. ABDUL GHANI, M. HAMMADI
Department of Scientific services, Atomic Energy

Commission, P O. Box 6091, Damascus, Syria

mathematical model has been developed
AZO describe the dynamic emission of a
istributed feedback dye laser (DFDL)
pumped by a Nd-glass laser. The model is
based on the coupled-wave theory. It allows the
investigation of the temporal behavior of the
Nd-glass pumping laser source and the DFDL
pulses. The model allows studying the effect of
the variation of the laser input parameters of the
Nd-glass laser, such as maximum amplification
coefhicient, loss coeflicient and pumping rate
on the characteristics of DFDL pulses regarding
the pulse width, delay time and separation time.
The feedback process of the DFDL is provided
either by changes of the refractive index or by
optical gain or by both together. The model
estimates the following: temporal behavior
of the density of emitted radiation, energy
densities of the first excited singlet and triplet
states, DFDL output power, cavity decay time

and the temperature of the produced grating.
The numerical solution of the nonlinear coupled
rate equation system predicts the generation
of DFDL picosecond pulses. The calculated
results are in good agreement with the available
experimental data. The calculations were done
using rhodamine 6G dissolved in ethanol as the
investigated matrix.

Key Words: numerical calculations; Nd-glass
laser; DFDL; picosecond pulses.

USABILITY OF AQUEOUS
SOLUTIONS OF METHYL RED
AS HIGH-DOSE DOSIMETER

FOR GAMMA RADIATION

Z. AJJ1
Department of Radiation Technology, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

he effect of gamma radiation on the
I organic dye methyl red and its possible
use in chemical dosimetry has been
investigated. Alkaline and acidic aqueous
solutions of this indicator were prepared,
and exposed to various gamma doses. The
absorbance% in alkaline medium decreased
exponentially with respect to the irradiation
dose; the data show that the alkaline dye
solution could be used as chemical dosimeter
for gamma rays in the range between 50 and
6000Gy.

The absorbance% of the acidic dye solution
decreases linearly with increasing the irradiation
dose up to 200 Gy, and the useful dose range can
be extended up to 1250 Gy by addition of 1%
ethanol.

Key Words: methyl red: ionizing radiation;

chemical dosimetry: gamma irradiation.
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rod position.

Key Words:
WIMSD4 code.

MNSR, CITATION code,

IMPACT OF PHOSPHATE
INDUSTRY ON THE
ENVIRONMENT: A CASE STUDY

I. OTHMAN, M.S. AL-MASRI
Department of Protection and Safety, Azomic
Energy Commission, P O. Box 6091, Damascus,
Syria

r I Yhis paper presents results obtained from
studying the impact of the Syrian phosphate
industry on the environment. This work is

based on evaluating naturally occurring radionuclide

concentrations in the surrounding environment at
the locations of this industry, viz. mines, phosphate
fertilizers factory and phosphate export platforms.

Air particulates, soil, water (river, lake and sea water),

biota and plantsamples were collected and analyzed.

Natural radionuclides (***Ra, "*U, ?'°Po, ?'°Pb) were

determined by means of low background gamma

spectrometry and alpha spectrometry. The results
showed that the distribution and enhancement
of natural radionuclides in the surrounding
environment in these three locations are mainly
due to fallout of phosphate dust generated during
loading and processing of phosphate ore. The
extent of contamination was related to climate
conditions. Radon gas and its daughters generated
from phosphate ores were found to be the main
source of enhanced concentrations of *'°Po and
21Pb in soil and leafy plants. These results can be
considered as baseline data and can be used to prove
the effectiveness of any future pollution controls

adopted.

Key Words: NORM; air particulates; soil;

phosphate industry; environment; Syria.
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PROVENANCE STUDY OF
EXCAVATED POTTERY FROM
BEIRUT USING PIXE CLUSTER
ANALYSIS

E. BAKRAJI
Department of Chemistry, Aromic Energy
Commission, P O. Box 6091, Damascus, Syria

r I Yhe study of imported ceramics found in

Beirut and suspected to belong to north

Syrian products will provide key evidence
for the roles in trade of the various postulated
centers in northern Syria and northern Lebanon.
It is proposed that a comprehensive range of likely
north Syrian products imported to Beirut will be
chemically analyzed by PIXE (proton induced X-
ray emission) in order to characterize. Compare
and isolate the various regional production centers
that supplied the city from the Persian to Byzantine
periods. In this work, we were mainly focusing on
the characterization of Amrit products, by using
3 MeV proton beam and Al funny filter, as X-ray
absorber.

Key Words: PIXE; Funny filter; Gupix; Ancient

ceramics; Cluster analysis; Archaeology.

NEW APPROACH FOR
DESCRIBING THE RESPONSE
PARAMETERS OF THE CHARGE
PREAMPLIFIER

J. ASSAF

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

nalytical expressions and experimental
results for the characterization of the

esponse parameters of the charge
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he network model has been used to
I calculate the band structure the gap
energy and Fermi level of conducting
polymers in two dimensions. For this purpose,
a geometrical classification of possible polymer
chains configurations in two dimensions has been
introduced leading to a classification of the unit
cells based on the number of bonds in them.
The model has been applied to graphite in 2D,
represented by a three bonds unit cell, and, as a
new case, the anti-parallel Polyacetylene chains
(PA) in two dimensions, represented by a unit cell
with four bonds. The results are in good agreement
with the first principles calculations.

Key Words: network  model,

Polymer,

polyacetylene, band gap, tight binding model.

TRANSFER FACTORS OF %7Cs
AND **Sr FROM SOIL TO TREES
IN ARID REGIONS

M. AL-OUDAT, A. F. ASFARY, H.
MUKHALALLTT, A. AL-HAMWI, S. KANAKRI
Department of Protection and Safety, Azomic
Energy Commission, P O. Box 6091, Damascus,
Syria

’ I Yransfer factors of ""Cs and St from
contaminated soil (Aridisol) to olive,
apricot trees and grape vines were

determined under irrigated field conditions for four

successive years. The transfer factors (calculated as

Bq kg' dry plant material per Bq kg' dry soil)

of both radionuclides varied among tree parts and

were highest in olive and apricot fruits. However,
the values for *°Sr were much higher than those for
¥7Cs in all plant parts. The geometric mean of the
transfer factors in olives, apricots and grapes were

0.007,0.095 and 0.0023 for '’Cs and 0.093, 0.13

and 0.08 for *Sr, respectively, and were negligible

in olive oil for both radionuclides. The transfer

factors of both radionuclides were similar to, or in
the lower limits of, those obtained in other areas of
the world. This could be attributed to differences
in soil characteristics: higher pH, lower organic
matter, high clay content, and higher exchangeable
potassium and calcium.

Key Words: Cesium-137; Strontium-90; transfer

factor; tree crops.

THE EFFECT OF
TEMPERATURE AND
CONTROL ROD POSITION
ONTHE SPATIAL NEUTRON
FLUX DISTRIBUTION IN THE
SYRIAN MINIATURE NEUTRON
SOURCE REACTOR

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

he effect of the spatial neutron flux
distribution for both of water and fuel

temperature increase as well as the change
in the control rod position are presented in the
Syrian miniature neutron source reactor (MNSR).
The cross-sections of all the reactor components
at different temperatures are generated using the
WIMSD4 code. These group constants are used
then in the CITATION code to calculate the spatial
neutron flux distribution at different water and fuel
temperatures and different control rod positions
using four energy groups. This work shows that
the increase in water and fuel temperatures during
the reactor daily operating time does not affect the
spatial neutron flux distribution in the reactor. The
change in the control rod position does not affect
as well the spatial neutron flux distribution in the
reactor except in the region around the control
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£ ARTICLES

A PRESSING MATTER

R.]J. HEMLEY
Is in the Geophysical Laboratory at the Camegie
Institution Washington, DC, US

nder high pressures, some of the molecules

l | and elements most familiar to us -water,

hydrogen, oxygen and iron- behave in
surprising ways, as Russell ] Hemley explains.

Key Words: Static compression, dynamic
compression, water, structure of materials,
geophysics, biological systems, melting curve,
synthesis.

THE STRUCTURE OF
H5N1 AVIAN INFLUENZA
NEURAMINIDASE SUGGESTS
NEW OPPORTUNITIES FOR
DRUG DESIGN

R. J. RUSSELL
MRC National Institute for Medical Research, The
Ridgeway, Mill Hill, London, UK

he worldwide spread of H5N1 avian
influenza has raised concerns that this

virus might acquire the ability to pass
readily among humans and cause a pandemic.
Tow anti-influenza drugs currently being used to
treat infected patients are oseltamivir (Tamiflu)
and zanamivir (Relenza), both of which target
the neuraminidase enzyme of the virus. Reports
of the emergence of drug resistance make the
development of new anti-influenza molecules
a priority. Neuraminidases from influenza type
A viruses form two genetically distinct groups:
group-1 contains the N1 neuraminidase of the
HS5NI1 avian virus and group-2 contains the N2

e
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and N9 enzymes used for the structure-based
design of current drugs. Here we show by X-
ray crystallography that these two groups are
structurally distinct.  Group-1 neuraminidase
contain a cavity adjacent to their active sites that
closes on ligand binding. Our analysis suggests
that it may be possible to exploit the size and
location of the group-1 cavity to develop new anti-
influenza drugs.

Key Words: avian influenza, drug design,

crystallography, inhibitors.

LIFE AT THE HIGH-ENERGY
FRONTIER

M. CHALMERS
Is Features Editor of Physics World

he Large Hadron Collider at CERN and

I its cathedral-sized detectors will change

the course of particle physics forever.

Matthew Chalmers visits the lab to capture the

mood as the most ambitious scientific project ever
undertaken prepares for switch-on.

Key Words: Large Hadron Collider, standard
model of particle physics, superconducting

magnets.

€ PAPERS

CALCULATION OF THE
BAND STRUCTURE OF 2D
CONDUCTING POLYMERS
USING THE NETWORK MODEL

M. K. SABRA, H. SUMAN
Department of Physics, Atomic Energy Commission, I
O. Box 6091, Damascus, Syria
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