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AALAM AL-ZARRA, N*. 71, JANUARY/FEBRUARY, 2001

and distribution of the heavy minerals and trace elements in the study area. Several techniques were used to achieve
these objectives. The results of heavy mineral geochemical survey show that the abundant minerals are iron oxides
(magnetite, hematite, gochtite and limonite) pyroxene and olivine, less abundant minerals are apatite, ilmenite, garnet,
barite, siderite and gloconite, while rare minerals are zircon and rutile. Amphibole is teported as an abundant mineral
in sand dunes and is less abundant in samples located in the northern part of the study area. The amphibole seems to
be derived from the ophiolitic complex north of the study area. Grain size analysis of heavy minerals revealed that the
concentration of economic minerals such as zircon rutile and ilmenite increases with the decrease of the grain size. The
microscopic study showed fragments and fossils of foraminifera mostly impregnated with heavy metals such as iron
and manganese resulting from diagenetic metasomatism and replacement processes of. Fish teeth ( < 2 mm) and oolite
of iron were also noticed in most of the samples. The morphologyl of heavy mineral grains shows that most of the
grains are angular to subangular suggesting that they were transported for short distance from their source rocks.
Normally, phosphate, pellets, gloconite and iron 0oids are not considered since their original morphelogical features
show clear roundness that attributed to their sedimentological origin, not to transportation factor. The source rock of
most of the heavy mineral assemblage is the basalt. Apatite and gloconite are derived from the phosphorite and
phosphatized limestone encountered in the study area. While iron ooids are derived from sedimentary iron
mineralization located east of the study area. Radon measurement results outlined several high values in different
locations of the study area particularly northwest and south associated with fault zone. Elsewhere, radon
concentrations are falling within the background level. A GIS software IL WIS2.2 was used to produce geochemical
and radiometric maps of the study area to help in delineating the anomalous areas and to interpret their occurrence in
relation to geology, drainage and tectonic layers. These maps show that the relatively high values of uranium are
related to phosphatic rocks encountered in and around the study area. Trace elements showed no slight variations
reflecting little changes in the lithology and structure of the study area. Several locations of high concentration of few
elements were pinpointed. The significance of drainage geochemistry (stream sediments and heavy minerals) and GIS
combination for radioactive minerals exploration to establish peochemical database was evident.

Key Words

geochemical survey, stream sediments, heavy minerals, trace elements, radon, radioelements, GIS, Qerdaha-
Jableh, Syria.

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

112

http://serversmiso.aecs.sy Sl slaall alas i€a A ad) 4500 AEULY) Aa



ABSTRACTS OF THE SURJECTS PUBLISHD IN THIS ISSUE

higher than 3.8 PPM. In addition, the method is fast and easy to prepare samples for measurement and can be
considered as non - destructive method. Moreover, a comparison of results between the suggested method and
Fluorometry method has been performed using real samples analysis.

Key Words
uranium, Cerenkov counting, acidic solutions.

» A short report on laboratory scientific study achieved in the Department of Protection and Safety, Atomic Energy Commission of Syria,

DETERMINATION OF HEAVY METALS IN SLUDGE*

S. TAKRITI, A. AL-KAID
Department of Radiation Technology, Atomic Energy Commission of Syria, P.O. Box 6091, Damascus, Syria

ABSTRACT

The determination of heavy metals in sludge has been investigated. The sludge was separated from waste water
sewage by precipitation. The heavy metals analysis has been done using neutron activation (NAA) and X-ray
fluorescence.

The existence of some metals (Cu, Fe, Ca, K and Ti) is very important for plants. Otherwise, Pb and Cr had
polluted the environment.

The results are compared with sheep dung, rubbish, excreta and cow dung that are used as natural fertilizer.
It is found that the sludge has a low concentration of heavy metals than other.

Two standard samples derived from IAEA have been analyzed with our samples. It is found that our sludge
contains some concentration of heavy metals less than the standard.

It is found that the increase of Cu and Zn concentration due to the uses of pesticides.

Key Words

heavy metals, sludge, treatment of sewage waste water plant, neutron activation, X-ray fluorescence.

#+ A short report on laboratory scientific study achieved in the Department of Radiation Technology, Atomic Energy Commission of Syria.

GEOCHEMICAL RADIOACTIVE INVESTIGATION
OF BEACH SANDS AND STREAM SEDIMENTS,
USING HEAVY MINERALS, TRACE ELEMENTS

AND RADON MEASUREMENTS, (QERDAHA SHEET

OF THE SYRIAN COAST)*

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

ABSTRACT

Reconnaissance geochemical radiometric survey of stream sediments resulting from the weathering of outcropped
rocks in and around the study area was performed. This survey included heavy mineral sampling, trace and
radioelements and radon measurements to evaluate the radioactivity of the source rocks and to understand the nature
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STUDY OF PHASE FORMATION IN THE EQUIATOMIC
COMPOSITION OF Cr-50% at.Si SYSTEM CAUSED BY
MECHANICAL ALLOYING IN HIGH-ENERGY BALL MILL.*

M. ABOU-KHARROUB, M. SOUKIEH
Department of Physics, Atomic Energy Commission of Syria, Damascus, P.O. Box 6091, Damascus, Syria

ABSTRACT

The mechanical activation method is used in this work to synthesize different phases of the Cr-50% at.Si system. It
has been found from phase analysis that different phases such as: Cr Si,, Cr Si, CrsSis, CrsSi had formed, depending
on the time of mechanical activation. A qualitative model is proposed to explain the phase formation based on defect
formation and diffusion induced by mechanical activation.

Key Words
mechanical activation, mechanical alloying, Cr-Si system, structural changes.

+ A short report on laboratory scientific study achieved in the Department of Physics, Atomic Energy Commission of Syna.

ECONOMIC FEASIBILITY STUDY OF
SOLAR DOMESTIC HOT WATER SYSTEMS™

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

The program calculates the economic feasibility of using solar hot water systems for residential and industrial
applications. In addition, it can calculate the incident solar energy on a horizontal surface. Further more, the program
is capable of predicting the efficiency of any collector after implementing some parameters required to the program.

Key Words
solar hot water systems, economic feasibility, solar radiation.

+ A short report on compuier study achieved in the Department of Scientific Services, Atomic Energy Commission of Syna.

FAST METHOD FOR DETERMINATION OF
URANIUM IN ACIDIC SOLUTIONS™

M. S. AL-MASRI, A. NASHAWATI
Department of Protection and Safety, Atomic Energy Commission of Syria, P.O. Box 6091, Damascus, Syria

ABSTRACT

Cerenkov based method has been developed for the standardization of uranium solutions prepared for analytical
purposes. The method is based on measurement of Cerenkov radiation produced by high - energy beta particles
emitted from 2**Pa, a daughter of 2%U via #**Th, in aqueous solutions using liquid scintillation counter. Factors
affecting Cerenkov counting efficiency such as sample volume used and type of analyzed uranium solutions have been
studied. Results have shown that the method is suitable for determination of relatively high concentrations of uranium
in any mineral acidic solutions (diluted and concentrated) providing that uranium content in the sample should be
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Key Words
potato tuber moth, male irradiation, sperm competition.

« This paper appeared in J. Appl, Entomol., JAE 123, August 1999.

REPORTS

FORMING A 2-GROUPS CROSS
SECTIONS LIBRARY FOR MNSR”*

M. ALBARHOUM, S. MOHAMMAD
Department of Physics, Atomic Energy Commission of Syria, P.O.Box 6091, Damascus, Syria

ABSTRACT

A 2-groups cross sections library has been generated for MNSR in general and for the syrian MNSR in particular.
This is done to enable the HYDMN code achieving the thermal-hydraulic calculations for MNSR easily and
efficiently. WIMS code has been employed to reach this objective. Some porgrams like TRAN were written to treat
the output file of the WIMS code and to write the useful information in proper format directly in the library
(HYDMN.LIB file).

The HYDMN code has also been modified to allow reading macroscopic zone cross sections directly from the
library.

Key Words

nuclear cross section library, code, reactor, format.

+ A short report on computer study achieved in the Department of Physics, Atomic Energy Commission of Syria.

DEVELOPING THE THERMAL HYDRAULIC CODE
HYDMN TO INCLUDE THE TRANSIENT OF MNSR*

M. ALBARHOUM, §. MOHAMMAD
Department of Physics, Atomic Energy Commission of Syria, Damascus, P.O.Box 6091, Syria

ABSTRACT

The following is a description of the programs added to HYDMN code (a code for thermal-hydraulic Steady-State
of MNSR) to include the transient of the same MNSR. The code asks the initial conditions for the power (in kW) and
the cold initial core inlet temperature (in degrees centigrade). A time - dependent study of the coolant inlet and outlet
temperature, its speed, pool and tank temperatures is done for MNSR in general and for the Syrian MNSR in
particular. The study solves the differential equations taken from reference [1] by using some numerical methods
found in reference [3]. The code becomes this way independent of any external information source.

Key Words
MNSR, HYDMN code, transient state.

» A short report on computer study achieved in the Department of Physics, Atomic Energy Commission of Syria.

115

http://serversmiso.aecs.sy il glaall alad Cia A guall 45,30 A8UAY 20



AALAM AIL-ZARRA, N*. 1, JANUARY/FEBRUARY, 2001

SEPARATION OF TH, U, PA, RA AND AC FROM
NATURAL URANIUM AND THORIUM SERIES™

O. ALHASSANIEH, A. ABDUL-HADI], M. GHAFAR
Department of Chemistry, Atomic Energy Commission of Syria, P.0. Box 6091, Damascus, Syria

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

ABSTRACT

The behavior of radium on ion exchange resins (DOWEX 1X8 and DOWEX 50 WX8) in different acidic media
(HCl, HNO;, HCIO4) and of thorium on the anion exchange resin DOWEX 1X8 in HCl medium has been
investigated and the distribution coefficients K4 determined. On the basis of these data and those from the literature,
three ways for the separation of Th, Ra and Ac from natural thorium series have been proposed; in the first step, Th
was adsorbed on the anion exchange resin with HNO; as a solvent. In the second step Ac and Ra were separated on
the cation exchange resin using HCl, HNO; and HCIQ,. The separation of U, Th, Pa and Ra from the natural
uranium series (4n+2) was carried out as follows: U and Pa were adsorbed on the anion exchange resin in HCI
medium; after 2 days ***Pa had decayed and U was eluted. Th and Ra were separated on the cation exchange resin in
HNO,, since Th was adsorbed and Ra was eluted. After 24 h, 2**Pa can be generated and eluted.

Key Words

separation; ion exchange resins; distribution coefficient Ky; natural uranium serie (4n+ 2); natural thorium serie
(4n); radium; thorium; actinium; protactinium; uranium.

» This paper appeared in Applied Radiation and Isotopes, 51, (1999), 493-498.

EFFECT OF GAMMA IRRADIATION ON SPERM
UTILIZATION IN TWICE-MATED FEMALE PHTHORIMAEA
OPERCULELLA ZELLER (LEP., GELECHIIDAE)*

G. SAOUR, H. MAKEE
Depariment of Agriculture, Atomic Energy Commission of Syria, P.O. Box 6091, Damascus, Syria

ABSTRACT

The effects of the second mating on fecundity and fertility of potato tuber moth (PTM) Phthorimaea operculella
(Zeller), when females were mated with 450 Gy-irradiated and normal males or vice versa, were studied. The
percentage of eggs fertilized by sperm of the second mating (P, value) was 0.99, indicating that sperm transferred
during the last mating were predominantly utilized in egg fertilization. Females, mated first with irradiated males,
remated after 2 days, whereas those mated with normal males, remated after 3.3 days. Fecundity of twice-mated
females was higher than those mated only once. Females started to lay their eggs 1.9 days after the first mating,
regardless of the type of male. However, virgin females did not lay eggs at all. Duration of copulation varied from 102
to 117 min for normal anbd irradiated males, respectively. The present study elucidated important aspects of mating
behaviour of PTM which could improve the efficiency of its control by the sterile insect technique.
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A COMPARISON STUDY BETWEEN TWO TYPES OF
NUCLEAR DETECTORS HAVING (METAL-ORGANIC THIN
FILMS-SILICON) AND (METAL-SILICON) STRUCTURES*

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

ABSTRACT

Nuclear detectors having metal-organic thin film-semiconductor structures have been prepared and tested. The
organic thin films (50-200 nm) were thermally sublimed and deposited onto silicon slides (n-type 1000 Q.cm). The
prepared detectors show remarkable performance and their energy resolution was highly improved in comparison to
metal-semiconductor (Schottky type) detectors manufactured on identical substrates and under similar conditions.

Key Words

organic thin films, nuclear detectors, surface barrier junctions.

« This paper appeared in The Radiation Measurements. 1999.

CORROSION EVALUATION AND WALL THICKNESS
MEASUREMENT OF INSULATED PIPES BY TANGENTIAL
RADIOGRAPHY USING THEIR OUTER DIAMETERS”*

W. HARARA
Department of Scientific Services, Atomic Energy Commission of Syria, P.0. Box 6091, Damascus, Syria

ABSTRACT

This paper describes a novel and practical tangential radiography testing method which can be directly applied for
internal and external corrosion evaluation of insulated pipes using their external diameters. Also, this method can
make the task of measuring the pipe's remaining wall thickness much simpler and easier, Application of this method,
on especially designed insulated steel pipe of 100 mm diameter, has proved 98 % accuracy in determining the pipe wall
thickness and 96 % accuracy in determining the pipe wall thickness reduction at the areas of internal and external
machined slots.

Key Words

corrosion, tangential radiography, insulated pipes, asbestos, fiber glass, calibration blocks.

= This Paper appeared in Russian Journal of Nondestructive Testing, 1999.
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PAPERS

WAVEMECHANICAL NATURE OF THE ANOMALY IN THE
CHARGE RADII OF LEAD ISOTOPES*

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

ABSTRACT

Results of the relativistic mean-field theory calculations for lead isotopes are compared with the results of its
semiclassical appoximations implying the same parameter set. Semiclassical treatments reproduce the average shift in
the rms charge radii of lead isotopes, but not the anomalous kink.

Key Words
relativistic mean-field theory, semiclassical approximations, lead isotopes.

+ This paper appeared in Physica Scripts, Vol.60, 1999,

CuGaSe, SOLAR CELLS WITH 9.7%
POWER CONVERSION EFFICIENCY™

M. SAAD
Department of Physics, Atomic Energy Commission of Syria, P.O. Box 6091, Damascus, Syria
H. RIAZI, E. BUCHER, M. CH. LUX-STEINER
Universitat Konstanz, Fakultit fiir Physik, Postfach 5560, D-78434 Konstanz, Germany

ABSTRACT

Heterojunction, such as ZnO/CdS/CuGaSe,, were fabricated for photovoltaic applications. Optimization of device
structures based on monocrystalline CuGaSe; led to the highest-to-date power conversion efficiencies for CuGaSe,
solar cells. At room temperature under 100 m W/cm?> AM1.5 illumination a maximum cell efficiency of 9.7% was
achieved, given by an open-circuit voltage of 946 m V, a short circuit current density of 15.5 mA/cm?, and a fill factor
of 66.5%. Preparation and performance of the optimum device are described. Current voltage characteristics
dependent on illumination intensity and temperature, spectral response and electron-beam-induced current
measurements were performed to determine the device parameters as well as to analyse the current transport and
loss mechanisms. Tunneling, assisted by defect levels in the CdS layer, seems to play a major role. High injection
effects are observed at forward bias of V> 0.5 V or an illumination level of P> 10 m W/cmz; Under such conditions,
as well as at low temperatures, the non-zero series resistance comes into play. Effects of the shunt resistance, however,
are negligible in all cases.

Key Words
photovoltaic, solar cells, chalcopyrites, CuGaSe;.

w This Paper appeared in Applied Physics A, 1996.
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other phenomena. Those particles which occupy the ground state and behave in correlation are called condensates.
Lasers were used to cool gases trapped in a magnetic trap until condensation was reached and condensate was
obtained, so that Bose - Einstein condensates are an ideal testing ground for quantum field theory in real time and at
finite temperatures - basic topics of great importance for diverse physical systems.

Key Words

Bose-Einstein condensation, condensate, Atoms trap, laser-cold atoms interaction, many-body interactions,
condensed-matter, collective excitation, Hartree-Fock-Bogoliubov equations, matter-waves, mesoscopic-physics.

»This article appeared in Physics Today, December 1999. It has been translated into Arabic by Dr. F. Awad, Department of Physics, Damascus
University.

INDUSTRY WARMS TO SUPERCONDUCTORS™

J. TALLON
is at Industrial Research Ltd, P.O. Box 31310. Lower Hutt, New Zealand

ABSTRACT

While theorists have been battling to understand high-temperature superconductivity, industrialists have been
developing a wide range of devices that are set to enter a global marketplace that is potentially worth billions of
dollars.

Key Words
(HTS) high-temperature superconductors, HTS wires, HTS power cables, HTS motors, transformers.

« This article appeared in Physics World, March 2000. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.

AIR CREW RADIATION EXPOSURE-AN OVERVIEW”
S. BAILEY

ABSTRACT
Regulators, airlines, and flight crews are paying more attention to cosmic radiation.
But what is the risk, and how can it be managed?

Key Words
cosmic radiation, solar particles events, solar flare, radiation dose, air crew, dosimetry badges, storm shelters.

» This article appeared in Nuclear News, January 2000. It has been translated into Arabic by Translation, Composition & Publication Office,
Atomic Energy Commission of Syria.

119

http://serversmiso.aecs.sy Gl glaall alai (ii€a 4 guad) 4,300 A8 dia



— AALAM AL-ZARRA, N*. 71, JANUARY/FEBRUARY, 2001

ABSTRACTS OF THE SUBJECTS PUBLISHED IN THIS ISSUE

ARTICLES
EXPERIMENTAL STUDIES OF
BOSE-EINSTEIN CONDENSATION™
W. KETTERLE
Professor of Physics at MIT in Cambridge, Massachusetts
ABSTRACT

Since first being produced four years ago, Bose - Einstein condensates of dilute gases have provided a rich
playground for exploring atomic, quantum, and many - body physics. In this article we sketch the underlying concepts
of atomic Bose - Einstein condensation and describe some of the recent experimental advances concerning how to
make a Bose - Einstein condensate, atom lasers and their applications, collective excitations in many - body systems,
how does a condensate look like and what are multicomponent condensates.

Key Words

Bose - Einstein condensate, multicomponent condensates, atom laser, atom trap, laser cooling, quantum
degeneracy, four - wave mixing.

«This article appeared in Physics Today, December 1999. It has been translated into Arabic by Dr. B. Maasarany, Department of Physics, Atomic
Energy Commission of Syria.

THE THEORY OF BOSE-EINSTEIN
CONDENSATION OF DILUTE GASES™

Bose - Einstein condensates are an ideal testing ground for quantum field theory in
real time and at finite temperatures - basic topics of great importance for diverse
physical systems.

K. BURNETT
professor of physics at the University of Oxford-England

M. EDWARDS
associate professor of physics at Georgia Southern University in Statesbore, Georgia

CH. W, CLARK
chief of the electron and optical physics division at NIST's Gaithersburg facility

ABSTRACT

A. Einstein had predicted theoretically a condensation of a system of particles that have integer spins (Bosons)
when its temperature is lowered i.e - a phase transition of a sytem of particles obeying Bose - Einstein statistics, so that
a large number of these particles are in the ground state. This theory gave a fair explaination of He - 4 phase tranistion
from normal fluid to superfluid. This success was followed by another success in explaining superconductivity and
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