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— == AALAM AI-ZARRA, N° 77, JANUARY/FEBRUARY 2002

The study of grain morphology suggests that the heavy minerals were transported for short distanice from their
source rocks. Grain size analysis of heavy minerals reveals that the concentration of minerals of economic importance
such as chromite and ilmenite increases with the decrease of the grain size.

Key Words

Ophiolitic complex, stream sediments, heavy minerals, trace elements, radioelements, radon, Al-Basit, Syria.

« A short report on a scientific field study achieved in the Department of Geology, Atomic Energy Commission of Syria.
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ABSTRACTS OF THE SUBJECTS PUBLISHD IN THIS ISSUE

Isotopic results show that recharge of basaltic aquifer is directly related to infiltration of rainwater from high and
transitional zones. However, the homogeneity noted of stable and radioactive isotope values (%0 = -5.58 + 0.25 %
o, *C = 46.2 + 4.45 % pmc) in Laja plateau and central zone confirms the mechanism of common recharge and
critical role of this plateau in absorbing great amount of precipitation, these values indicate as well the high mixing
taking place in this plateau and the central zone. In the Kahiel area, the G.W is of a recent age as shown by the high
values of "C activity ("*C= 66.3 + 5.3 % pmc) accompanied by enriched '*0 ("*0= -4.7 + 0.22 % o). The recharge
of GW is related to the leakage of water from dams and drainage network. Nevertheless, the tectonic setting this
area constitutes an additional factor in increasing this recharge. Netpath geochemical code [2] was used to determine
the age of G.W. The measured and calculated mass balance 3C% o PDB values were used to assess the results. The
age of G.W in the basaltic aquifer is generally recent and reaches 2000 y BP in the discharge area.

Preliminary conclusions of deep sedimentary aquifer indicate that its G.W occur under high piezometric pressure
and the salinity is less than | g/1, whereas the temperature is between 35" and 45°C. Low 'C activities in deep
sediment aquifer water suggest pre-Holocene recharge, although their stable isotopes indicate recharge by modern
metcoric. The corrected ages of this GW determined by Netpath indicate that this age is between recent water in
recharge area and 20 Ka BP.

Key Words

Yarmouk, aquifer, basalt, sediment, recharge, isotope, Netpath, age of G.W.

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

RADIOACTIVITY OF HEAVY MINERALS AND
GEOCHEMISTRY OF TRACE ELEMENTS AND RADON,
RESULTING FROM THE WEATHERING OF THE
OPHIOLITIC COMPLEX, NORTHWEST OF SYRIA™

B. KATTAA, M. AL-HILAL, Y. JUBELI
Department of Geology, Atomic Energy Commission, P. 0. Box 6091, Damascus, Syria

ABSTRACT

Reconnaissance geochemical and radiometric survey of stream sediments resulting from the weathering of
ophiolitic complex at Al-Basit area were carried out. Several exploration techniques have been used to evaluate the
radioactive elements and minerals in the area, and to estimate the significance of the radioactivity of the source rocks
of these elements and minerals. Determination of radioelements and some trace elements in stream sediments, in
addition to gamma-ray spectrometry and radon gas measurement in water of springs and wells were carried out in the
study area.

The results show that the high values of radioactive elements and radon concentration are related to the occurrence
of syenite nepheline and plageogranite, characterized by higher content of these elements compared to mafic and
ultramafic rocks.

Mineralogical study of the heavy minerals shows that the abundant minerals are pyroxene and amphibole, while
less abundant minerals are iron oxides {limonite and hematite), chromite, ilmenite, olivine and magnetite. Rare
minerals are zircon, apatite, barite, tourmaline and sphen. The absence of monazite, xenotime and thorite in the
collected samples is mainly attributed to the very limited occurrence of their source rocks. High concentration of
magnetite and ilmenite in some samples was noted, in addition to the presence of mineral called galaxite which was
not reported previously.
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The results obtained showed that ammonium carbonate prepared from direct synthesis of ammonia and carbon
dioxide gases had a high purity and gave the same stripping yield as the laboratory grade. The phase separation was
also slightly improved using a pure synthesized ammonium carbonate solution. The phase separation was found to be
best at concentration of 0.5 Mol/L ammonium carbonate solution and at a phase ratio A/O of 1/1 and a temperature
of 50°C . It was possible to obtain > 99 % yield by operating 2 stripping stages counter - currently under these
conditions .

Key Words
Dehpa/Tope, Stripping, Uranium.

« A short report on a scientific laboratory study achieved in the Department of Chemistry, Atomic Energy Commission of Syria.

IDENTIFICATION OF SOME HEAVY METALS AND
NATURAL RADIONUCLIDES LEVELS IN MZARIB
LAKE ENVIRONMENT™

M. AL NIMEH, M. S. AL MASRI, A. AL RAYYES
Departments of Radiation Medicine and Protection and safety, Atomic Energy Commission,
P. O. Box 6091, Damascus, Syria

ABSTRACT

Some trace metals (Cd, Pb, Cu, and Zn) and natural radionuclides (3*®U, 2'%Po, ?'"Pb) were measured in
environmental samples from Mzarib lake during 1998, and 1999. This will help in evaluating the water quality and the
effects of agricultural and humanitarian activities on the lake environment. Results showed that the lake water is of a
good quality. Trace metals levels in water, sediments, freshwater clam (Unio terminalis), and fish (Cyprinus Carpio)
fall within the accepted range, although they were higher in some sites due to the presence of a potential source for
pollution (e.g. the restaurant). The clam soft tissue samples showed the highest levels of Cd. Carp fish gonads and gills
also showed high levels of cadmium, while Carp fish muscles samples showed the highest levels of zinc. Radionuclides
levels were low and in agreement with levels reported in previous local and international studies.

Key Words

trace metals, radionuclides, Mzarib lake, environment.

+ A shurt report on research achieved in the Department of Protection and Safety, Atomic Energy | ommission ol Sy

ENVIRONMENTAL ISOTOPE APPLICATION TO
INVESTIGATE THE HYDROGEOLOGICAL AQUIFERS OF
YARMOUK BASIN SW OF SYRIA™

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

ABSTARCT

Environmental isotopic variations ("*0, ’H, 3¢, *H and 'C) were measured in 60 water samples to investigate the
basaltic and deep sedimentary aquifers in the Yarmouk basin, SW of Syria.
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ABSTRACTS OF THE SURJECTS PUBLISHD IN THIS ISSUE

R110 and DODCI dyes solutions were prepared in various concentrations and kept on Quartz cells to be used in
front of the laser beam as optical filters to block the wavelengths 511 nom and 578 nm respectively.

Investigation of the emission ratio of the green and yellow lines depending on the applied current was performed,
where the temperature of the laser tube increases with rising current.

Key Words

copper vapor laser, separation of laser lines;

« A short report on a scientific laboratory study achieved in the Department of Physics, Atomic Energy Commission of Syria.

STUDY AND MEASUREMENTS OF THE NOISE COMPO-
NENTS IN THE CHARGE SENSITIVE PREAMPLIFIER”

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

ABSTRACT

The report describes the electronic noise sources inside the preamplifier. These sources result mainly from the
preamplifier first stage which contains JFET transistor. In the first part of the report, the different noise sources have
been described with their parameters. The mathematical model, to calculate the Equivalent Noise Charge (ENC) value
has been presented. In the second part, many measurements woie carried out to calculate the ENC. From the
experimental data, we have extracted the noise components, i.e. series and parallel noise.

Finally a comparison between the theorctical model and the experimental data has been successfully sustained.

Key Words

electronic noise, preamplifier, equivalent noise of charge, JFET.

« A short report on a field exploratory expeniment achieved in the Department of Scientific Services, Atomic Energy Commission ol Syria.

STRIPPING OF URANIUM FROM DEHPA/TOPO SOLVENT
BY AMMONIUM CARBONATE SOLUTIONS™

S. KHORFAN, O. SHINO, A. WAHOOD, A. DAHDOUH
Department of Chemistry, Atomic Energy Commission P.Q. Box 6091, Damascus, Syria

ABSTRACT

Uranium is recovered from phosphoric acid by the Dehpa/Topo process. In this process uranium is stripped from
the loaded Dehpa/Topo solvent in the second cycle by an ammonium carbonate solution.

This paper studied stripping of uranium from 0.3 Mol Dehpa/0.075 Mol Topo in kerosene by different ammonium
carbonate solutions. The ammonium carbonate solutions tested were either made locally from ammonia and carbon
dioxide gases or commercial and laboratory grades available on the market. A comparison was made between these
carbonate solutions in terms of purity, stripping efficiency and phase separation. Both stripping and phase separation
were carried out under different conditions of phase ratio and concentrations.
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highly resistant mutants were quite distant from the control with low correlation coefficients. The banding patterns
produced by primer OPB-15 (GGAGGGTGTT) with highly resistant mutants may be used as genetic markers for
early selection of resistant plants.

Key Words
Garlic, mutant, RAPD, white rot.

« This paper appeared in Annals of Applied Brology, (2001) 138:000.

IN VITRO QUANTIFICATION OF THE REACTION OF
BARLEY TO COMMON ROOT ROT”

M. I. ARABI, M. JAWHAR
Department of Molecular Biology and Biotechnology, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

An in vitro technique was used to quantify the infection level of common root rot. This disease produces a brown
to black discoloration of the subcrown internodes of barley. Quantification was based on the percentage of
germinated infected pieces (1.5mm) of subcrown internodes cultured on potato dextrose agar media. The disease
severily was apparent among four different visually classified categories and numerical values for each category were
applied. The results were highly correlated (r= 0.97, p< 0.01) among the different in vitro experiments, indicating
that this testing procedure is repeatable. Highly significant differences (p < 0.001) were found for the length of first
leaf and fresh weight between plants inoculated and uninoculated with common root rot . However , the effect of
inoculation on fresh weight only differed significantly (p <0.02) among the genotypes.

Key Words

Cochliobolus sativus, Hordeum vulgare L., common root rot, quantification test, subcrown internodes.

« This paper appeared in Plant Breeding, 120, 1-3 (2001).

REPORTS

CHARACTERIZATION OF THE OUTPUT PULSE OF COPPER
VAPOR LASER”

M. D, ZIDAN, F. AL-AWAD, M. AL-NEZAMI
Department of Physics, Atomic Energy Commission P.O. Box 6091, Damascus, Syria

ABSTRACT

Copper vapor Lasers operate simultaneously at two wavelengths 511 nm and 578 nm producing pulses of 10-50 ns
duration with energies of several mJ per pulse, at repetition rates in the range 2-32 kHz.

The parameters of the output pulses of the CVLs such as pulse width, raising line, and amplitudes were measured
using a fast photodiode connected to a Tektronics 500 MHz oscilloscope.
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SDS-PAGE protein electrophoresis to reveal the variability within the gliadin and high molecular weight glutenin
protein classes, respectively. Results revealed four categories among the studied varieties: (1) Homogeneity in both
protein classes (Buhuth 5, Jezira 17, and Buhuth 4). (2) Homogeneity in gliadins and heterogeneity in glutenins (Cham
4, F.Auror). (3) Heterogeneity in gliadins and homogeneity in glutenins {Cham 1, Cham 5, and Horani). (4)
Heterogeneity in both protein classes (Cham 3, Cham 6, and Mexipak). In general, heterogeneity was higher in
gliadins than in glutenins in durum wheat whereas the opposite was ture in bread wheat. This was suggested to be
partly due to the presence of the null allele (Glu-Al) in all studied durum wheats resulting in the ability to detect only
(Glu-B1) in durum wheat. The differences between old and recent varieties are discussed. It was established tllat some
of the heterogeneity may be due to the mixing of varieties and it is concluded that both A-PAGE and SDS-PAGE
have to be utilized in order to obtain a comprehensive view of storage proteins heterogeneity within varieties.

Key Words
heterogeneity, wheat, A-PAGE, SDS-PAGE.

« This paper appeared in Plant Varieties & Seeds, Vol. 13, 2000.

MINERAL BALANCE EVALUATION OF IRRADIATED
BARLEY SEEDS GROWN ON SALINE MEDIA™

T. CHARBAJIL, M. I. E. ARABI, M. JAWHAR
Department of Molecular Biology and Biotechnology, Atomic Energy Commission, P.0O. Box 6091, Damascus, Syria

ABSTRACT

Seeds of barley (C. V. Pakistani 30163) were irradiated with 0, 15, and 20 Gy of gamma rays, and cultured on
nutrient media, containing 0, 10, 50 and 100 meql™ of NaCl. Zero and 20 Gy and 10 meql”" NaCl, increased Ca'
and K * contents of all plants. Fifty meql™' NaCl decreased Mg* " content. Ten and 50 meql™' NaCl increased the %
of total N and P contents OF all barley plants. Na* and CI contents increased with NaCl concentrations in the media.
Fifty meql™ NaCl increased the cationic sum. The ratio of Na™/ CI" differed from one.

Key Words

barley, hydroponics culture, gamma irradiation, NaCl.

« This paper appeared in Agrochimica, Vol. XLIV, 2000.

EVALUATION OF SOME GARLIC (ALLIUM SATIVUM L.)
MUTANTS RESISTANT TO WHITE ROT DISEASE
BY RAPD ANALYSIS*

I. NABULSI, B. AL-SAFADI, N. MIR ALI, M. . E. ARABI
Department of Molecular Biology and Biotechnology, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

Random amplified polymorphic DNA (RAPD) analysis was used to evaluate genetic diversity among eight garlic
mulants resistant to white rot disease (Sclerotium cepivorum) and two controls. Twelve of the 13 synthetic random
primers were found to identify polymorphism in amplification products. Mutants characterised with moderate
resistance to white rot were closely related to the control using cluster and correlation analyses. On the other hand.
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logic controllers. Optimization of the transfer time for trace element detection was thoroughly studied. Different
factors affecting the reduction of transfer time were analyzed. Transfer time of the irradiating capsule under current
operating conditions is about 700 ms. The setup will be used for both cyclic and pseudo-cyclic as well as instrumental
neutron activation analysis. © 2001 American Institute of Physics.

Key Words
neutron activation analysis, cyclic transfer time, optimization, trace elements.

+ This paper appeared in Review of Scientific Instruments, Vol 72, No 2, February 2001

DIFFUSION OF RADON THROUGH VARYING
DEPTHS OF CEMENT”

S. TAKRITI
Department of Chemistry, Atomic Energy Commission P.O. Box 6091, Damascus, Syria

R. SHEWEIKANI, A. F. ALI, M. HUSHARI, M. KHEITOU
Department of Protection and Safety, Atomic Energy Commission P.O. Box 6091, Damascus, Syria

ABSTRACT

Portland cement was mixed with different concentrations of radium chloride (1200, 2400 and 3600 Bq) to produce
radioactive sources. These sources were surrounded with cement of different thickness (1, 2 and 4 cm). The release of
radon from these sources (before and after being surrounded) was studied. The results showed that radon release from
the source itself was less than its release from the same source after being surrounded by cement, and the release did
not change ‘with the thickness of cement. Samples were covered with a thin layer of polyethylene before being
surrounded with cement. It was found that this additiona! layer reduced the radon exhalation. This thin layer stopped
any reaction between the source and the surrounding cement during solidification of the cement layers. These
reactions are thought to be the reason for the increase of radon exhalation from the sources surrounded by cement. ©
2001 Elsevier Science Ltd. All rights reserved.

Key Words

Environment; Radioactive waste; Radon; Diffusion; Solidification; Polyethylene layer.

« This paper appeared in Applied Radiation and fsotopes, 1-5, 2001.

HETEROGENEITY WITHIN OLD AND MODERN DURUM
AND BREAD WHEAT GROWN IN SYRIA USING THE A-PAGE
AND SDS-PAGE ELECTROPHORETIC TECHNIQUES™

N. MIRALI
Department of Molecular Biology and Biotechnology, Atomic Energy Commission, P.O. Box 6091, Damascus. Syria

ABSTRACT

The genetic vanations within eleven most widely grown old and recently released wheat varieties were studied. The
study included four recently released durum varieties (Cham 1, Cham 3, Cham$, Cham 5 and Buhuth 5), two old
durum varieties (Jezira 17 and Hourani) and three recently released (Buhuth 4, Cham 4, and Cham 6) and two old
(Mexipak and F. Auror) bread wheat varieties. From each variety, 52 seeds were used for analyses by A-PAGE and
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The use of the thermal way for direct heating of residential units or water circuits remains on attractive way which
has been encouraged by guaranties, subsidies and technological improvements.

The photovoltaic way, or the direct transformation of solar radiation into electricity, constitutes the best way
copable of progress and developments. The French Atomic Energy Authority (CEA) has worked since about ten years
to develope its advantages and to reduce its constraints.

Key Words

Photovoltaic transformation, Solar energy,-Solar Power station, Termodynamic way, Thermic way.

«This article appeared in Clefs CEA, No. 44, Hiver 2000-2001. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syna.

THE PHOTOVOLTAIC SOLAR MODULES:
FROM THE CRYSTALLINE SILICON TO THE THIN LAYERS™

C. JAUSSAUD, J. P. JOLY, A. MILLION, J. M. NUNZI
Laboratoire d'electronique et de technologie de Uinformation Direction de la recherche technologique CEA /Grenoble

ABSTRACT

The photovoltaic solar cells use silicon currently as raw material, as most components of the microelectronics.
After having used the rubbishes of manufacture of this last, its production has tendancy to follow its own
specifications and to adopt new ways, of which the thin layers, or even the use of plastic matters. The CEA entered
into several of these ways.

Key Words

photovoltaic, solar cells, silicon, diode, semiconductor, conversion.

«This article appeared in Clefs CEA, No. 44, Hiver 2000-2001. It has been translated into Arabic by Edilorial Board, Atomic Energy Commission of
Syria

PAPERS

TRANSFER TIME OPTIMIZATION OF A RAPID CYCLIC
INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS FOR
TRACE ELEMENT DETECTION™

I. KHAMIS, 1. OTHMAN, M. NASRI, M. BAKKOUR
Department of Physics, Atomic Energy Commission P.O. Box 6091, Damascus, Syria

ABSTRACT

A rapid pneumatic transfer system for the cyclic instrumental neutron activation has been indigenously designed
and installed. The system enables the detection of short-lived thermal and epithermal neutron activated nuclides.
Interfacing between gamma spectrometry and other components of the system is achieved through two programmable
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FAST HEATING OF ULTRAHIGH-DENSITY PLASMA AS
A STEP TOWARDS LASER FUSION IGNITION™

R. KODAMA, KMIMA, H.FUJITA, Y. KITAGAWA, T. MIYAKOSHI, N. MIYANAGA,
T. NORTMATSU, T. SHQZAKI, K. SHIGEMORI, A. SUNAHARA, M. TAMPO,

K. A. TANAKA, Y. TOYAMA, T. YAMANAKA
Institute of Laser Engineering, Osaka University, 2-6 Yamada-Oka, Suita Osaka 565-0871, Japan
A. E. DANGOR, K. KRUSHELNICK, M. ZEPF
Blackett Laboratory, Imperial College, London SW7 2BZ, UK
R.G. EVANS
Department of Physics, University of York, Heslington, York YO! 5DD, UK
K. A. TANAKA
Faculty of Engineering, Osaka University, 2-6 Yamada- oka, Suita Osaka 565-0871, Japan
P. A. NORREYS, S. J. ROSE

Rutherford Appleton Laboratory, Chilton, Didcot OX11 0QX, UK
ABSTRACT

Modern high-power lasers can generate extreme states of matter that are relevant to astrophysics [1], equation-of-
state studies [2] and fusion energy research [3,4]. Laser-driven implosions of spherical polymer shells have, for
example, achieved an increase in density of 1.000 times relative to the solid state [5]. These densities are large enough
to enable controlled fusion, but to achieve energy gain a small volume of compressed fuel (known as the "spark’) must
be heated to temperatures of about 108K (corresponding to thermal energies in excess of 10 keV). In the conventional
approach to controlled fusion, the spark is both produced and heated by accurately timed shock waves [4], but this
process requires both precise implosion symmetry and a very large drive energy. In principle, these requirements can
be significantly relaxed by performing the compression and fast heating separately [6,10]; however, this ’fast ignitor’
approach [7] also suffers drawbacks, such as propagation losses and deflection of the ultra-intense laser pulse by the
plasma surrounding the compressed fuel. Here we employ a new compression geometry that eliminates these
problems; we combine production of compressed matter in a laser-driven implosion with picosecond-fast heating by a
laser pulse timed to coincide with the peak compression. Qur approach therefore permits efficient compression and
heating to be carried out simultaneously, providing a route to efficient fusion energy production.

Key Words

laser fusion ignition, plasma, ultra high-density plasma, fast heating, compression.

« This article appeared in Nature, Vol. 412, 23 Aug. 2001. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.

THE THREE WAYS OF SOLAR ENERGY"

P. MALBRANCHE, O. DIEUDONNE
Genec, Direction de la recherche technologique CEA/Cadarache

ABSTRACT

The three ways of using directly the solar energy constitute the subject of new developments for improving their
performances and particularly their economic competitiveness. Among these, is the Thermodynamic way which is the
oldest and has been known a long time ago. Recently it has reached its peak by the construction of Odeillo furnace
and the Themis Solar Power station in France.
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ARTICLES

AUTOSOMAL RECESSIVE HYPERCHOLESTEROLEMIA
CAUSED BY MUTATIONS IN A PUTATIVE LDL RECEPTOR
ADAPTOR PROTEIN™

C. KIM GARCIA, R. BARNES, J. C. COHEN
McDermott Center for Human Growth and Development and Depariment of Internal Medicine

K. WILUND, H. H. HOBBS
McDermott Center for Human Growth and Development and Department of Internal Medicine and 2Molecular
Genetics

M. ARCA
Institute of Systematic Medical Therapy, University of Rome "la Sapienza," Rome 00161, Italy
G. ZULIANL R. FELLIN
Department of Internal Medicine, University of Ferrara, Ferrara 44100, ltaly
M. MAIOLI
Metabolic Disease Unit, Department of Internal Medicine, University of Sassari, Sassari 07100, Italy
S. CALANDRA
Department of Biological Science, University of Modera and Reggioemilia, Modena 41100, Italy
S. BERTOLINI
Department of of Internal Medicine, University of Genoa, Genoa 16100. ITaly
F. COSSU
Bone Marrow Transplant Unit, Ospedale Microcitemico, Cagliari 09121, Italy
N. GRISHIN

Howard Hughes Medical Institute and Department of Biochemistry, University of Texas Southwesterti Medical Center
at Dallas, 5323 Harry Hines Boulevard, Dallas, TX 75390, USA

ABSTRACT

Atherogenic low density lipoproteins are cleared from the circulation by hepatic low density lipoprotein receptors
(LDLR). Two inherited forms of hypercholesterolemia result from loss of LDLR activity: autosomal dominant
familial hypercholesterolemia (FH), caused by mutations in the LDLR gene, and autosomal recessive
hypercholesterolemia (ARH), of unknown ctiology. Here we map the ARH locus to a ~ 1-centimorgan interval on
chromosome 1p35 and identify six mutations in a gene encoding a putative adaptor protein (ARH).ARH contains a
phosphotyrosine binding (PTB) domain, which in other proteins binds NPXY motifs in the cytoplasmic tails of cell-
surface receptors, including the LDLR. ARH appears to have a tissue-specific role in LDLR function, as it is required
in liver but not in fibroblasts.

Key Words

hypercholesterolemia, low density lipoproteins (LDL), receptors, autosomal dominant familial
hypercholesterolemia (FH), autosomal recessive hypercholesterolemia (ARH), premature coronary artery disease
(CAD), xanthomatosis, phosphotyrosine binding domain (PTB), polymerase chain reaction (PCR).

«This article appeared in Science, Vol. 292, 18 May 2001. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syna
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