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Type of material Amount Of material per Tolerance li:fur‘) | Price of material | Tolerance Price of material |
permeale waler (g/m’) {US cent) (US cent)
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NaOH 20 0.66
Sum Total - 20.24 3.68
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ABSTRACT

The possible correlations between the self-attenuation correction factor in passive non-destructive
assay of uranyl nitrate, gamma and x intensities ratios were investigated experimentaly and theoretically
using MCNP code. The simulation results agreed with experimental and showed obvious correlations
between the self-attenuation correction factor and the intensities ratios [(185.7 keV)/ (143.8 keV), (98.44
keV)/ (185.7 keV) and (185.7 keV)/ (63.23 keV)]. This correlation greatly simplifies the determination of
the self-attenuation correction factor.

Key Words

self-attenuation correction factor, passive non-destructive assay, intensity ratio, MCNP.

* A short report on a exploratory field study achieved in the Department of Agriculture, Atomic Energy Commission of Syria.

DESIGN, CONSTRUCT AND TEST A CALIBRATION RADON
CHAMBER*

R. SHWEIKANI, G. RAJA
Depariment of Protection and Safety, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

A new radon chamber has been designed, constructed and tested. The design was chosen to meet the
nceds of several different radon detection techniques, both active and passive.

The chamber is a cubic shape made of pixy glass with volume about 0.65 m’. On top, it has a circular
opening with double lock system for entering and removing samples without significant disturbance of the
inside concentration. It also has the possibility to expose passive radon detectors at different levels inside
the chamber. In addition, two fans, with variable speeds, were fitted in two opposite corners to maintain
the uniformity of radon gas inside the volume. Many other features were also fitted to it.

This calibration chamber can be used to perform researches and studies on radon behaviors, in addition
to calibrate different types of detectors (passive and active) which are used for measuring radon and
its daughters. Solid radium-226 source with activity of about 122 kBq was placed at the bottom of the
chamber to generate radon.

Key Words
Radon , calibration chamber, SSNTD, Lucas cell.

* A short report on a exploratory field study achieved in the Department of Agriculiure, Atomic Energy Commission of Syria.
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opposite was observed in shoots and roots. Potassium use efficiency increased with increasing K levels at
the two irrigation regimes and the values were higher at the 85 %. The nitrogen use efficiency in shoots,
roots, fruits and the whole plant increased with increasing K levels and was highest at the 85 % FC and

150 kg KO/ ha fertilizer rate.

Key Words

tomato, N fertilizer, K fertilizer, yield, nitrogen and potassium use efficiency, irrigation regimes.

* A short repart an a exploratory field experiment achieved in the Department of Agriculture, Atomic Energy Commission of Syria.

KARYOTYPE ANALYSIS OF HUMAN PERIPHERAL BLOOD
SAMPLES FOR CHILDREN, ENDOCRINOLOGY AND STERILITY
DISORDERS*

W. AL-ACHKAR
Department of Molecular Biology and Biotechnology, Atomic Energy Commission, P. O. Box 6091,
Damascus, Syria

ABSTRACT

The object of this work is to detect the chromosomal abnormalities that cause many malformations and
diseases in children and adults (glands,infertility,gynecological) and that we had in cytogenetics lab. in 2004.

To obtain metaphases, Peripheral blood lymphocytes were cultured and to determine any numeral or
structural disorder the Karyotype were studied. We had 260 cases through clinics and hospitals, they were
distributed as follows:

55 cases of Down syndrome, 65 cases of turner and klienfilter syndrome, 31 cases of hermaphroditism,38
cases of mental retardation and 71 cases of recurrent abortion.

Key Words

karyotype, malformations, infertility, chromosomal abnormality.

* A short report on a scientific research achieved in the Depariment of Molecular Biology and Biotechnology, Atomic Energy Commission of Syria.

DETERMINATION OF SELF-ATTENUATION CORRECTION
FACTOR IN PNDA OF URANYL NITRATE USING INTENSITIES
RATIO OF URANIUM SPECIFIC GAMMA AND X LINES*

KH. HADDAD
Department of Nuclear Engineering, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

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

N
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This method relies on adding one or more chemical substance at certain concentration to the
corroding mediums for retarding of the corrosion process of surfaces corrosion of the metals and alloys.
The corrosion inhibitors are considered as a first line of defense against the corrosion process in the
petroleum, chemical industrial plants and in the water treating stations. The inhibitor is a complicated
subject and applied successfully only in special cases. For example some inhibitors may be effective
for one metal or more. The optimum efficiency of each inhibitor can be achieved at certain conditions
(such as concentration, temperature and pH).The effective inhibitor for a metal (in the special conditions)
may be a corrosive media for another metal (or in other conditions). There are a lot of inhibitors used
for preventing process of the corrosion but there is no classification of the inhibitors until now. Several
attempts for the classification of inhibitors in accordance to their chemical nature (organic, inorganic,
biological and green), to their properties (an oxidizer or inoxidizer) or to their application field (cleaning,
or peeling). On the other hand, the incorrect utilization of inhibitors could lead to an increase in the
corrosion rate and/or in the hydrogenous creep of the metals and alloys.

The inhibition mechanism of the inorganic inhibitors depends on the forming of protective layers
on metals surface which retard the corrosion process. Organic inhibitors mechanism depends on the
surfactant’s group adsorption like N, S, COOH, NH,, SH on the metal surface forming micelle which
act as physical barrier for protecting the surface against the corrosive media or forming a stable surface
complexes. The efficiency of the inhibitors performance can be measured by extent of the adhesion
of their molecules on the metallic surface or by their remaining in the corrosive media for corrosion
protection.

In general, the chemical composition of the most inhibitors is secretly and a monopoly at the
industrialized firms. The published technical data about the inhibitor doesn’t contain any detailed
information about its composition or mechanism in retarding of corrosion process.

Key Words

corrosion inhibitors, inhibitors classification, inhibitor efficiency, micelle.

* A short report on an laboratory study achieved in the Department of Physics, Atomic Energy Commission of Syria.

EFFECT OF DIFFERENT RATES OF POTASSIUM FERTILIZER
AND SOIL MOISTURE ON NITROGEN AND POTASSIUM USE
EFFICIENCIES AND TOMATO YIELD USING AN 5N ISOTOPIC
DILUTION TECHNIQUE*

KH. KHALIFA, M. AL-CHAMMA’A AND F. AL-AIN
Department of Agriculture, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

A pot experiment was conducted to evaluate the response of tomato to 4 potassium fertilizer rates (0,
90, 120, 150 kg K ,O/ha), one rate of N (150 kg/ha) and two irrigation regimes 65 % and 85 % of field
capacity (FC) on yield and the efficient use of N and K fertilizers. Results showed that dry matter yield
correlates positively with the rate of K fertilizer applied under the two irrigation regimes. %65, %85
However, the increase in production of fruits and dry matter was higher at the 85% FC. The K-uptake in
fruit and whole plant increased with increasing K application levels and was higher at the 85 % but the
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CHARACTERIZATION OF FLASH LAMP PULSES IN Nd: YAG
: LASERS*

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

ABSTRACT

In this work, a numerical solution of the differential equations of the flash lamp discharge current has
been found. A computer program using C++Builder is written to show the time dependent variation of
the pulse discharge current as a chart curve. The program can calculate the different pulse parameters
as the pulse energy, the pulse width, and the peak current. The user can also optimize the values of the
capacitor and the inductance.

Key Words
flash lamp, Nd:YAG laser, numerical solution.

A short report on a scientific computer study achieved in the Department of Physics, Atemic Energy Commission of Syria.

STRIPPING OF VANADIUM FROM THE LOADED ORGANIC
SOLVENT DEHPA*

M.K.A BDULBAKE , G. SHADDOUD , A, WAHOUD
Hydrometallurgy Office, Aiomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

The effects of parameters on the striping of vanadium from loaded organic solvent DEHPA by sulfuric
acid was studied and the results show that the increasing of molarity of sulfuric acid has a negative effect
on the stripping of solvent ,and the temperature has anegative effect also.

We studied also the Isotherm curve of the stripping process and found that three stages of stripping at
ratio A/O=1/6 are enough.

Key Words
vanadium, stripping, organic solvent, DEHPA.

* A short report on a laboratory scientific study achieved in the Hydrometallurgy Office, Atomic Energy Commission of Syria.

PHYSICAL-CHEMICAL PRINCIPLES OF CORROSION
INHIBITORS FOR METALS AND METALLIC ALLOYS AND THE
INHIBITION MECHANISMS*

M. SOUKIEH, F.NASSR-ALLAH, M.KAKHIA AND H. JABBOLI
Department of Physics, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT
The usage of corrosion inhibitors is one of the most important cheapest, easy and efficient methods for
controlling the process of the metallic corrosion.

—\ AALAM AL-THARRA, N°. 102, MARCH/APRIL 2006 %
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PREPARATION OF POLY (VINYL ALCOHOL) MEMBRANES
GRAFTED WITH N-VINYL IMIDAZOLE/ ACRYLIC ACID BINARY
MONOMERS*

Z.AJJI, A. ALT*

Department of Radiation Technology, Polymer Technology Division, Atomic Energy Commission, P. O.
Box 6091, Damascus, Syria

* Tishreen University, Faculty of Science, Chemistry Department

ABSTRACT

Poly (vinyl alcohol) films were grafted with two monomers using gamma radiation, acrylic acid and
N-vinyl imidazole. The influence of different parameters on the grafting yield was investigated as: type
of solvent and solvent composition, comonomer concentration and composition, addition of mineral
acids, and irradiation dose. Water uptake in respect to the grafting yield was also evaluated.

The ability of the grafted films to adsorb copper ions was elaborated and discussed for different
grafting yields, pH values of the solution, and the time of adsorption.

Key Words

polyvinyl alcohol, acrylic acid, imidazole, radiation.

* A short report on an scientific laboratory study achjeved in the Department of Radiation Technology, Atomic Energy Commission of Syria.

EXTRACTION OF URANIUM FROM NITRIC ACID SOLUTIONS
BY TRI BUTYL PHOSPHATE / KEROSENE*

J. STAS , A. DAHDOUH, H. SHLEWIT
Department of Chemistry, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

The extraction of nitric acid and hexavalent uranium from nitric acid and nitric acid containing
uranium (VI) media by tributyl phosphate (TBP) / kerosene has been studied, and all factors affecting the
éxtraction process (time of mixing, uranium concentration, nitric acid concentration, TBP concentration,
temperature) have been investigated. The equilibrium constant of the extraction reaction of uranium by
TBP:

. UO,*+ 2NO, + 2TBP 5 UO,(NO,),.2TBP

Was found to be 10745, 10%® L*%mol* at 25 °C, and the enthalpy was —16.47, =23.07 k.J/mol for 0.5

M and 1 M nitric acid concentration respectively. The optimal conditions obtained from this study were

applied on the purification of the Yellow cake resulted as a byproduct from the Pilot Plant of H,PO,
purification in the TSP fertilizer company in Homs.

Key Words

extraction, uranium (VI), nitric acid, tributyl phosphate/kerosene.

* A short report on a scientific research achieved in the Department of Chemistry, Atomic Energy Commission of Syria.
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pollution questions in a karst environment-i.c., where is the ground water?-numerous tools including
geophysics are used. However, the contribution of geophysics differs from one method to the other.
The magnetic resonance sounding (MRS) method has the advantage of direct detection of ground water
over other geophysical methods. Eight MRSs were implemented over a known karst conduit explored
and mapped by speleologists to estimate the MRS ability to localize ground water. Two direct current
resistivity imageries (DC-2D imagery) were also implemented to check their capability to map a known
cave.

We found that the MRS is a useful tool to locate ground water in karst as soon as the quantity of water
is enough to be detected. The threshold quantity is a function of depth and it was estimated by forward
modeling to propose a support graph to hydrogeologists. The measured MRS’s signals could be used
to calculate transmissivity and permeability estimators. These estimators were used to map and to draw
a cross section of the case study site, which underline accurately the known karst conduit location and
depth.

We also found that the DC-2D imagery could underline the karst structures: It was able to detect the
known cave through its associated faults. We prepared a computer simulation to check the depth of such
a cave to induce resistivity anomaly which could be measured in similar conditions.

Key Words

magnetic resonance sounding, resistivity imagery, karst, lamalou site-france.

* This paper appeared in Ground Water, August-September 2003.

REPORTS

CHARACTERISTICS OF THE SIGNAL AND NOISE AT THE
PREAMPLIFIER OUTPUT ACCORDING TO THE CONNECTION
METHODS WITH THE DETECTOR*

J. ASSAF

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

ABSTRACT

Experimental results and mathematical models for the characterization of the parameters of three
connection methods between the charge preamplifier and the detector have been described. Those
connections are classified into tow groups, the first one is a DC connection and the second is an AC
coupling, which has tow sub-coupling methods. The studied parameters are: the preamplifier response,
the input impedance, and the electronic noise.

Key Words

DC Connection, AC coupling, preamplifier, input impedance, response, electronic noise.

* A short report on a scientific research achieved in the Department of Scientific Services, Atomic Energy Commission of Syria.
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A PASTRY A DAY...*

J. KINGSLAND
A freelance health journalist

ABSTRACT

Is being overweight as bad for your health as it’s cracked up to be?.

Key Words
Pastry, fat, overweight, health.

* This article appeared in Physics World, September 2005. It is translated into Arabic at the Atomic Energy Commission of Syria,

PAPERS

ANALYSIS OF AN RO PLANT TO REMEDY THE WATER
SHORTAGE IN THE RURAL AREA OF DAMASCUS*

S. SULEIMAN, F. KROMA, J. MOMJIAN
Department of Nuclear Engineering, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria.

ABSTRACT

Water situation of the rural area of Damascus has been investigated in details including water
resources, consumption, shortage and quality. Due to the shortage of potable water, a suitable RO
plant was suggested. Full details of its design including its needed pretreatment are presented. Water
production cost methodology has been surveyed and applied for the suggested plant.

Key Words

RO, pretreatment, levelized water production cost.

* This paper appeared in Desalination, (2005).

LOCALIZATION OF SATURATED KARST AQUIFER
WITH MAGNETIC RESONANCE SOUNDING
AND RESISTIVITY IMAGERY*

J. M. VOUILLAMOZ", A. LEGCHENKO? Y. ALBOUY?, M. BAKALOWICZ*, J. M.
BALTASSAT?, W. AL-FARES®
! Action contre la faim, Paris, France
2 BRGM, Orleans, France
3 IRD, Bondy, France
7 Universite Montpellier II, Montpellier, France
> Department of Geology, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

To answer one of the main questions of hydrogeologists implementing boreholes or working on
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STRONG QUANTUM-CONFINED STARK EFFECT IN
GERMANIUM QUANTUM-WELL STRUCTURES ON SILICON*

Y. KUOL Y. K. LEEL Y. GE1, S. REN', J. E. ROTH, T. I. KAMINSZ, D. A. MILLER!, J. S.

HARRIS!
! Solid State and Photonics Laboratory, Department of Electrical Engineering, Stanford University,
California, USA.

? Quantum Science Research, Hewlett-Packard Laboratories, Palo Alto, California, USA.

ABSTRACT

Silicon is the dominant semiconductor for electronics, but there is now a growing need to integrate
such component with optoelectronics for telecommunications and computer interconnections.
Silicon-based optical modulators have recently been successfully demonstrated but because the light
modulation mechanisms in silicon are relatively weak, long (for example, several millimeters) devices
or sophisticated high-quality-factor resonators have been necessary. Thin quantum-well structures made
from III-V semiconductors such as GaAs, InP and their alloys exhibit the much stronger quantum-
confined Stark effect (QCSE) mechanism, which allows modulator structures with only micrometers of
optical path length. Such III-V materials are unfortunately difficult to integrate with silicon electronic
devices. Germanium is routinely integrated with silicon in electronics, but previous silicon-germanium
structures have also not shown strong modulation effects. Here we report the discovery of the QCSE,
at room temperature, in thin germanium quantum-well structures grown on silicon. The QCSE here has
strengths comparable to that in ITI-V materials. Its clarity and strength are particularly surprising because
germanium is an indirect gap semiconductor, such semiconductors often display much weak optical
effects than direct gap materials (such as the I1I-V materials typically used for optoelectronics). This
discovery is very promising for small, high-speed, low-power optical output devices fully compatible
with silicon electronics manufacture.

Key Words

quantum-confined Stark effect (QCSE), electro-absorption modulator, quantum well multiple (MQW),
quantum barrier, CMOS.

* This article appeared in Nature, October 2005. It is translated into Arabic at the Atomic Energy Commission of Syria

SEEING WITH ELECTRONS*

P. NELLIST
Depariment of Physics, Trinity College Dublin, Ireland

ABSTRACT

Commercially available lens correctors are extending the reach of microscopes to unprecedented atomic
scales.

Key Words

electron microscope, term spherical, resolution.

* This article appeared in Physics World, November 2005. It is translated into Arabic at the Atomic Energy Commission of Syria.
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ABSTRACTS OF THE ITEMS PUBLISHED IN THIS ISSUE

ARTICLES
MY ENEMY'S ENEMY*
J. WHELAN
A freelance science writer based in France.
ABSTRACT

Injecting people with live viruses sounds crazy. But they are the latest weapon in the war against
cancer,

Key Words

live viruses, war against cancer, herpes simplex virus, glioma.

* This article appeared in NewScientist, November 2005. It is translated into Arabic at the Atomic Energy Commission of Syria.

ENHANCING SEMICONDUCTOR DEVICE PERFORMANCE
USING ORDERED DOPANT ARRAYS*

T. SHINADA', S. OKAMOTO?, T. KOBAYASHI?, L. OHDOMARI'*

! Consolidated Research Institute for Advanced Science and Medical Care (ASMeW).
? School of Science and Engineering, Waseda University, 513 Wasedatsurumaki-cho, Shinjuku-ku,
Tokyo, 162-0041 Japan.

ABSTRACT

As the size of semiconductor devices continues to shrink, the normally random distribution of the
individual dopant atoms within the semiconductor becomes a critical factor in determining device
performance-homogeneity can no longer be assumed. Here we report the fabrication of semiconductor
devices in which both the number and position of the dopant atoms are precisely controlled. To achieve
this, we make use of a recently developed single-ion implantation technique, which enables us to implant
dopant ions one-by-one into a fine semiconductor region until the desired number is reached. Electrical
measurements of the resulting transistors reveal that device-to-device fluctuations in the threshold voltage
(V,,; the turn-on voltage of the device) are less for those structures with ordered dopant arrays than for
those with conventional random doping. We also find that the devices with ordered dopant arrays exhibit
a shift in V , relative to the undoped semiconductor, that is twice that for a random dopant distribution
(-0.4 V versus -0.2 V); we attribute this to the uniformity of electrostatic potential in the conducting
channel region due to the ordered distribution of dopant atoms. Our results therefore serve to highlight
the improvements in device performance that can be achieved through atomic-scale control of the doping
process. Furthermore, ordered dopant arrays of this type may enhance the prospects for realizing silicon-
based solid-state quantum computers,

Key Words

single ion implantation (SII), fabrication of semiconductor devices, ordered dopant array, device performance,
field effect transistor.

* This article appeared in Nature, October 2005, It is translated into Arabic at the Atomic Energy Commission of Syria.
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