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AALAM AL-ZARRA, N°, 95, JANUARY/FEBRUARY 2005

LIGHT POLYMERIZATION DEVICE OPERATING
WITH A (Q-H) LAMP*

I. ABUKASSEM, M. WAISS
Department of Scientific Services, Atomic Energy Commission, PO. Box 6091, Damascus, Syria
S. HASSAN,
Department of protection and Safety, Atomic Energy Commission, PO. Box 6091, Damascus, Syria

ABSTRACT

The achieved light polymerization device is consisted of two major parts: the power supply part which
is equipped with an auxiliary rechargeable power unit, and the light unit which is consisted of the light
source (QH-Lamp), the narrow-band optic filter, and the light guide tube. This report demonstrates the
structure of the realized primary model of the device; and gives also an explanation of the electrical and
optical qualifications attempts achieved by the specialists at the AECS in order to improve this system.

Key Words
Light polymerization device, auxiliary power supply, light guide tube.

* A short report on a scientific study in the Department of Scientific Services, Alomic Energy Commission of Syria.
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ABSTRACTS OF THE ITEMS PUBLISHED IN THIS 155UE

tectonic map of Syria rectified satellite image in Mr Sid format and digital elevation, model (DEM).

In this work, we have accomplished the following tasks:

©® Data modification, which included merging Iskandaron geology with the geological map of Syria.
Redrawing of water surfaces border that were recently formed using satellite image, adding new mineral
and oil field to the mineral resources map, and modification of the tectonic map by adding subsurface
faults delineated from seismic survey.

® Application of GIS operations on different layers, to outline some features like geological ages and
rock formations showing phosphate rocks from Cretaceous and Paleogene, and overlying tectonic layer
on different themes, with rose diagram of main fault directions in Syria.

® Adding Digital Elevation Model (DEM) downloaded from the internet, (www.usgs.gov).

O Use of satellite image of Syria, downloaded from the internet, (www.nasa.gov).

Key Words
GIS, digital geological map, Syria.

* A short report on a scientific study in the Department of Goology, Atomic Energy Commission of Syria

OCCUPATIONAL EXPOURE INVESTIGATION OF PESTICIDES
OPREADER WORKERS AT DAMASCUS CITY USING INDUCED
CHROMOSOMAL ABERRATIONS STUDY*

W. AL ACHKAR

Department of Molecular Biology and Biotechnology, Atomic Energy Commission, PO. Box 6091,
Damascus, Syria

ABSTRACT

Occupational exposure of some pesticides workers at Damascus city (Syria), spreading insecticides
for hygienic purposes was evaluated. Whole peripheral blood cultures of ten workers and two healthy
controls were cultured for 48 h. to harvest metaphases and karyotyping study. These cultures were done
twice before spreading season on 2001 and 2002.

Metaphases from all cultures were studied. Chromosomes or chromatid aberrations were scored.
Chromatid breaks rate for five workers at the first year were higher than control (3.1-5.4 breaks/ cell Vs
2.4b./c).

At the second year, these rates decreased for four workers, where as they were higher than the control
for three other workers (4.6-3.3 b./c.) and it was impossible to study the chromatid breaks of three other
workers. Full data of the two years study for each worker and for the group is given in this report.

Key Words

pesticides, exposure, workers, Syria, chromosomal aberrations.

* A short report on a scientific study achieved in the Department of Molecular Biology and Biotechnology, Atomic Energy Commission of Syria.
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AALAM AL-ZARRA, N 45, JANUARY TERRLUARY 38

buried pipelines by tracing 82Br radiation through the soil. The measured soil transmission indicates the
possibility of practical applications. The intensities ratio of two 82Br adjacent gamma lines - traversed
soil thickness correlation was studied.

Key Words

Radiotracer, Leakage detection.

* A shori report on a scientific research achieved in the Department of Nuclear Engineering, Alomic Energy Commission of Syria,

COASTAL SUBMARINE SPRINGS IN LEBANON AND SYRIA:
GEOLOGICAL, GEOCHEMICAL, AND RADIO-ISOTOPIC STUDY*

A.AL-CHARIDEH
Department of Geology, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

The coastal karst aquifer system (Upper Cretaceous) and the submarine springs in the Syrian coast
have been studied using chemical and isotopic methods in order to determine the hydraulic connections
between the groundwater and the submarine springs. Results show that the groundwater and submarine
springs are having the same slope on the 8'30/ 8’H plot indicate the same hydrological origin for both. In
addition this relation is very cliose to the Local meteoric water line (LMWL) reflecting a rapid infiltration
of rainfall to recharge coastal aquifer. The calculated percentage of freshwater in the two locations
(Bassieh and Tartous) range from 20 to 96%. The estimation rate of the permanent submarines springs
(BS1,BS2 and TS2, TS3) is 11m*/s or 350 million m*/y. The maximum residence time of the groundwater
in the Cenomanian /Turonian aquifer was estimated at around 8 years, using the piston-flow model.

Key Words

Syria, coastal aquifer, Submarine springs, Isotope.

* A short Teport on a scientific research achieved in the Department of Geology, Atomic Energy Commission of Syria.

ESTABLISHMENT OF 1/1.000.000 SCALE-DIGITAL
GEOLOGICAL MAP OF SYRIA, USING GIS*

B. KATTAA¥, S. RAMMAH**
* Department of Geology, Atomic Energy Commission, P.O. Box 6091 Damascus, Syria

** Department of Geology, University of Damascus and Ministry of Irrigation, Damascus, Syria

ABSTRACT

This study is aimed at establishing digital-spatial database comprising a number of different layers,
from geology, mineral occurrences, tectonic, and drainage network. We have adopted the geological map
of Syria scale (1:1,000,000) as the base map, with part from the Geological map of Turkey (Hatay sheet,
scale 1:1500,000). In addition to other sources from the literature and internet, which included modified
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ABSTRACT

A method for determination of fluoride in pure and concentrated phosphoric acid samples 85% by ion
selective electrode was developed. It was for determination of phosphoric acid specifications in the pilot
plant for purification of phosphoric acid.

The accuracy of the method was studied and the method detection was found to be 1.50 mg/l and
standard deviation was found to be 0.47. Operation instruction of the 692pH/ION Meter from Metrohm
was described.

Key Words

fluoride, selective electrode, ion, phosphoric acid.

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

GROWTH AND STATISTICAL DISTRIBUTION STUDY
OF NON-CONTINUOUS GRAINS OF THIN-FILMS
(LESS THAN 5 NM)*

M. B. ALSOUS, A. ALMOHAMMAD
Departmen oft Physics, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

In this work, a numerical program for studying the growth and statistical distribution of non-continuous
particles of thin-films (less than 5nm) has been achieved. The user can choose the working area in the
photo and adjust the mean contrast in order to get the best monochromatic image. The program scans
the photo pixel by pixel and detects the interface process during non-continuous thin film growth and
calculates statistically the thin film particle number, their diameters and their inter-particles distances.
These results are exhibited through histograms on the screen. The statistical specifications of the thin film
are finally deduced and shown on the computer screen.

Key Words

Thin films, crystal growth, visual programming, statistical study.

™ A short report on a scientific research achieved in the Department of Physics, Atomic Energy Commission of Syria.

THE FEASIBILITY OF 82BR RADIOISOTOPE TRACER
PRODUCTION IN MNSR AND ITS APPLICATIONS IN LEAK
DETECTIONX®

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

ABSTRACT

The possibility of 82Br production using the Syrian MNSR was investigated. Results showed that
the quantity and the specific activity of the produced 82Br radiotracer are sufficient to be applied in
leakage detection and other industrial applications. New method is proposed for leakage detection in
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MODIFICATION AND VERIFICATION OF THE PROGRAM
COBR-RERTR FOR THE APPLICATION IN THE
THERMOHYDRAULIC ANALYSIS OF RESEARCH REACTORS*

A. HAINOUN, N. GHAZI
Department of Nuclear Engineering, Reactor Safety Division, Atomic Energy Commission, P. O. Box
6091, Damascus. Syria

ABSTRACT

In the framework of testing, evaluation and application of computer codes in the design and safety
analysis of research reactors, the thermal hydraulic code COBRA-RERTR (Reduced Enriched Research
and Test Reactor) has been tested and partially validated. COBRA-RERTR has been selected due to
the available options, which are suitable for the analysis of research reactors which are operated at low
temperatures, and which may use plate-type fuel elements and heavy water as the coolant. In addition
to that, the code enables the consideration of cross-flow that is important in case of parallel and open
coolant channel.

The test of the code shows an overestimation of the wall temperature with in addition to some
fluctuation from node to node. This results from the solution scheme that uses an explicit, non-iterative
solution for heat conduction and heat transfer to the coolant. The code evaluation regarding the basic
thermal hydraulic phenomena indicates the necessity to modify and extent the physical models deals
with the estimation of slip ratio and simulation of void content in the sub-cooled boiling. The code has
been validated by recalculation of special experiment on axial void distribution and thermal hydraulic
instability in the subcooled boiling regime. The validation indicates significant improvement of the code
in prediction the axial void distribution in subcooled boiling. The discrepancy between calculation and
experiments was about 20% after the modification comparing to 100% in the original model. On the
other hand the validation shows the capability of the modified code to simulate thermal hydraulic flow
instability characterized by the critical inlet flow velocity at which the flow just becomes unstable. This
point is identical to the minimum in the integral pressure drop curve. The code results show, from the
view point of reactor safety, conservative estimation since the predicted values of critical inlet velocity
are higher than the experimental values.

Key Words
COBRA-RERTR, research reactors, thermalhydraulic design, subcooled boiling, instability
verification.

* A short report on a scientific study achieved in the Department of Nuclear Engineering, Atomic Energy Commission of Syria.

DETERMINATION OF FLUORIDE IN PURE AND CONCENTRATED
PHOSPHORIC ACID BY ION SELECTIVE ELECTRODE MANUAL
OF 692pH/ION METER*

M. ABDULBAKE, A. WAHOUD, A. SHALABALSHAM
Hydrometallurgy Office, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria
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ABSORPTION OF CO, LASER EMISSION BY FREON-12*

S. AL-HAWAT, S. SALOUM. M. D. ZIDAN
Department of Physics, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

The infrared (IR) absorption of freon-12 (CF,Cl,) was studied in the emission range of a 3-W tunable
CW CO, laser by using a brass cel! with KBr windows that was located outside the laser resonator. The
results show that CF,Cl, absorbs all CO, laser emission lines in the ranges of 1073-1083 cm-! and 937-
943 cm-!. The most strongly absorbed laser line was 10P (28) (937.21 cm1). Absorption coefficient values
were obtained for all available wavelengths of the CO, laser as the CF,CL, pressure was varied from 5
to 1000 mbar. By using the HITRAN database for freon-12, the absorption coefficients were calculated
at the 10P (28) and 9R (28) lines as functions of the gas pressure and compared with the experimental
values. The calculated results are in reasonable agreement with the experiment.

Key Words

tunable CO, laser, freon-12, IR absorption spectroscopy.

* This I)aper appeated in Applied Physics B- Lasers and Gptics, (2004).

REPORTS

DETERMINATION OF SOME METALS IN INDUSTRIAL WASTE,
AGRICULTURAL SOILS AND PLANTS USING FUSION
METHOD FOR XRE*

A. KHUDER
Department of Chemistry, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

M. MAROUF
Department of Chemistry, Faculty of Science, University of Teshreen

ABSTRACT

The preparation of homogeneous stable glass discs by fusion was optimized on the basis of the mixture
of Li,B405 and LiBO, (22:12), NaNOj; as an oxidizing reagent and NH,I as a releasing agent used to
prevent sticking with crucibles. These discs served in the analysis by XRF of major and trace elements
in samples of phosphate and sewage sludge amended soils. Adding of PbO, as a heavy absorber, ensured
the complete fusion of iron and nickel-copper alloys. The determination of elements in a wide rage of
concentrations and the decrease of the matrix or inter- clement effects were obtained as a result of using
the dilution ration (flux: sample) in the range of 11:1-13.9:1.

Key Words
fusion method, X-rey fluorescence, phosphate rocks, sewage sludge, metal alloys.

* A short report on a scientific research achieved in the Department of Chemistry, Atomic Energy Commission of Syria.
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SOLAR CELLS BASED ON TWO ORGANIC LAYERS*

A.AL-MOHAMAD
Department of Scientific Services, Atomic Energy Commission, P.O.Box 6091, Damascus, Syria

ABSTRACT

Solar cells composed of two organic layers have been prepared. Thin films of copper phthalocyanine
(CuPc) and perylene tetracarboxylic (PTCD) with thicknesses of about 50 nm have been, respectively,
deposited on silicon substrates using a sublimation technique. The prepared cells show an improve-
ment of approximately 20% in their physical parameters over the cells fabricated with only one organic
layer.

Key Words

solar cells, organic solar cells, multi-layer solar cells.

* This paper appeared in Energy Conversion and Management, (2004).

CORROSION EVALUATION AND WALL THICKNESS
MEASUREMENT ON LARGE-DIAMETER PIPES BY TANGENTIAL
RADIOGRAPHY USING A CO-60 GAMMA-RAY SOURCE*

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

ABSTRACT

This paper contains some useful parameters which can be applied to the tangential radiography
technique to detect and measure the internal and external corrosion attack on large-diameter insulated
and non-insulated carbon steel and stainless steel pipes using a Co-60 y-ray source. The tangential
radiography technique has been successfully applied to specially designed 8" diam (219 mm) and 12°
diam (324 mm) steel pipes, having internal and external machined steps of different thicknesses. The
application of this technique has given 96% accuracy in the determination of the real thicknesses, for
both reference pipes when they were covered with insulation, and 98% accuracy in the determination of
the real thicknesses for both reference pipes when they were not insulated.

Key Words

tangential radiography, simulation, insulator, large-diameter pipes, Gamma-ray.

* This paper appeared in Insight, Vol 45 N° 10 October (2003).
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A STAR-STUDDED SEARCH FOR
MEMORY-ENHANCING DRUGS*

E. MARSHALL

ABSTRACT

An eager market-from Alzheimer's patients to aging overachievers-awaits the first memory-enhancing
drugs. High-profile neuroscientists are racing to provide the goods.

Key Words

memory, Alzheimer disease, cellular receptors, neurotransmitters, drugs, cyelic adenosine
monophosphate (cAMP).

* This article appeared in Science, 2 April 2004, It is translated into Arabic at the Atomic Energy Commission of Syria.

ELECTRICALLY DRIVEN SINGLE-CELL
PHOTONIC CRYSTAL LASER*

H. G .PARK, S. H. KIM, S. H . KWON, J. K. YANG, J. H BAEK, Y.H. LEE
Department of Physics, Korea Advanced Institute of Science and Technology, Dajeon, Korea.

Y. G. JU, S, B. KIM

Telecommunication Basic Research Laboratory, Electronics and Telecommunications Research
Institute, Dajeon, Korea.

ABSTRACT

We report the experimental demonstration of an electrically driven, single-mode, low threshold cur-
rent (~260 pA) photonic band gap laser operating at room temperature. The electrical current pulse is
injected through a sub-micrometer-sized semiconductor wire at the center of the mode with minimal
degradation of the quality factor. The actual mode of interest operates in a nondegenerate monopole
mode, as evidenced through the comparison of the measurement with the computation based on the
actual fabricated structural parameters. As a small step toward a thresholdless laser or a single photon
source, this wavelength-size photonic crystal laser may be of interest to photonic crystals, cavity quan-
tum electrodynamics, and quantum information communities.

Key Words

laser physics, laser, photonic crystal laser, semiconductor, quantum electrodynamics, quantum wells,
electro luminescence, scanning electron microscope.

* This article appeared in Science, 3 September 2004. It is translated into Arabic at the Atomic Energy Commission of Syria.
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ARTICLES

SUPERHEAVY ELEMENTS*
Y. OGANESSIAN
ABSTRACT

The recent discovery of elements 113 and 115 will tell us more about the structure of the nucleus and
the possible existence of the ‘island of stability”.

Key Words
periodic table, superheavy elements, unstable elements, mass number, antineutrinos, detectors,
synthesis, protons, fission, isotopes, nuclides.

* This article appeared in Physics World, July 2004. 1t is translated into Arabic at the Atomic Energy Commission of Syria.

DARK ENERGY*

ROPERT. R. CALDWELL
Department of Physics & Astronomy, Dartmouth College, Hanover, New Hampshire, USA.

ABSTRACT
New evidence has confirmed that the expansion of the universe is accelerating under the influence of a
gravitationally repulsive form of energy that makes up two-thirds of the cosmos.

Key Words
Dark energy, quintessence, expansion of the universe, accelerated expansion universe, anisotropy,
supernova, cosmological, general theory of relativity, space-time curvature.

* This article appeared in Physics World, May 2004. It is translated into Arabic at the Atomic Energy Commission of Syria.

CLIMATE CHANGE: COMPLEXITY IN ACTION*

K. HASSELMANN
Max Planck Institute for Meteorology, Hamburg, Germany.

H. J. SCHELLNHUBER
Tyndall Centre for Climate Change Research, Norwich, UK.

O. EDENHOFER
Potsdam Institute for Climate Impact Research.

ABSTRACT

Physics-based simulation techniques are helping climatologists predict how economic, political and
scientific decisions will influence climate change.

Key Words

Simulation techniques, climate change, climate models.

* This article appeared in Pliysics World, May 2004. It is translated into Arabic at the Atomic Encrgy Commission of Syria.
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