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ABSTRACTS OF THE SUBJECTS PUBLISHED IN THTS ISSUE

HEAVY ELEMENTS IN THE ENVIRONMENT AND THEIR
IMPACTS ON HUMAN HEALTH*

B. KEJEIJAN, M. AL-OUDAT
Department of Protection and Safety, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

Over recent years, a great efforts have been directed toward quantification of human exposure to heavy metals.
Many questions arised concerning their presence in air, water, plants and food chain. Information concerning heavy
metals distribution in the environment, uptake by plants and relationships with human health is still lacked in our
country, despite that some of them are toxic to human in low concentrations, while others may be toxic to plants. Also
many of heavy elements accumulate in plants and human organs.

This study aims at highlighting the sources of some heavy elements, their concentrations in the ecosystem
components (water, air, soil and plants), and their effects on human health, in addition to the allowable
concentrations of such elements in air, soil, water and plants.

Key Words

heavy elements, ecosystems, air, soil, water, plants.

* A short report on a scientific field study achieved in the Department of Protection and Safety, Atomic Energy Commission of Syria.
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AALAM AL-ZARRA, N° 81, September/October 2002

SIMULATION OF X-RAY ATTENUATION USING THE CODE
MCNP AND DETERMINATION OF THE LEAD EQUIVALENT
FOR SYRIAN BUILDING BRICKS*

H. SUMAN, H. KHARITA
Office of Nuclear Regulation, Atomic Energy Commission, P. Q. Box 6091, Damascus, Syria

ABSTARCT

The uncertainty band associated with the transmission curve for 100 kV X-ray in lead was determined using Monte
Carlo methods and the sensitivity analysis approach. All of uncertainty sources: statistical, systematical and the
uncertainties arising from the diversity of X-ray tubes were taken into account.

The transmission of 100 kV X-ray in Syrian building bricks was then computed together the uncertainty associated
with it. Finally, the lead equivalent thickness for 10, 15 and 20 cm thick bricks were estimated. The results are in very
good agreement with experimental results.

This study recommends, as a thumb rule, to use the lead-equivalent values of 0.5, 0.75 and 1.0 mm for the 10, 15
and 20 cm thick building bricks, respectively.

Key Words
shielding, X-ray, lead equivalent, MCNP.

« A short report on a scientific computer study achieved in the Office of Nuclear Regulation, Atomic Energy Commission of Syria

IMMUNE RESPONSES IN THE ABSENSE OF INFECTION™

B. JAZAIRI - A. OTHMAN
Department of Molecular Biology, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

The adaptive immune response is a critical component of human defense against infection and therefore essential
for normal health. Unfortunately, adaptive immune responses arc also sometimes elicited by antigens not associated
with infection agents, and this may cause serious disease. These responses are essentially identical Lo adaptive immune
responses to infectious agents, only the antigens differ. These responses may be directed against:

1- autoantigens resulting in autoimmune diseases and here the immune system cells attack self molecules as a result
of a breakdown of immunologic tolerance to autoreactive immune cells which will cause damage to the organs
containing this molecules. The autoimmune diseases are ranging from organ-specific to systemic. As examples of
autoimmune diseases are: Insulin dependent diabetes mellitus, Multiple Sclerosis, Rheumatoid arthritis, Systemic
Lupus Erythematosus and Graves disease. In insulin dependent diabetes mellitus as an example: the T-cells attack
insulin- producing B cells in pancreatic islets.

2- Grafted organ antigens causing transplant rejection. Tolerance regulates adaptive responses and is normally
maintained by the regulatory interactions of a variety of cell types and soluble mediators.

There is a balance between tolerance and immunity that can alter susceptibility to autoimmune disease and to
infection as a result of genetic or environmental factors.

Key Words

antigen, self, nonself, autoimmune diseases, transplant rejection, tolerance.

= A short report on a scientific office study achieved in the Department of Molecular Biology, Atomic Energy Commission of Syria.
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+ A short report on a scientific study achieved in the Department of Physics, Atomic Energy Commission of Syria.

COMPUTER STUDY OF URANIUM COMPLEXES
IN PHOSPHORIC ACID MEDIA*

J. STAS, M. GHAFAR
Department of Chemistry, Atomic Energy Commission, P.O Box 6091, Damascus, Syria

ABSTRACT

From this computer study, we found the relationships which relate the percentage of all phosphate species in the
aqueous phase of phosphoric acid with initial and equilibrium concentration of this triprotic acid, taking into account
the effect of ionic strength on this system.

By insertion uranium (VI) in the previous system, we had the possibility to present uranium complexes in
phosphoric acid medium in three - dimension space [initial (or equilibrium) concentration - pH - percentage of
uranium complexes in H;POy].

It has been seen that, in contrary with the result of system in absence of uranium, HPO,? is the species which has
the most possibility to react with uranium (VI), it should be noted that uranium (V1) is reacting also with H,POy and
H3PO4. We can conclude that the complex UO2(HPO,),” is the predominant complex, while the other species like
UOy(H2POy)y", UOx(HPOLYH;PO,)," and UO,(H;PO,)2* will start to increase gradually with increasing
phosphoric acid concentration.

Key Words

computer study, uranium complexes, phosphoric acid media.

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

CHEMICAL AND RADIOACTIVITY STUDY OF SEA ALGA
DISTRIBUTION ALONG THE SYRIAN COAST™

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

ABSTRACT

Three types of sea alga distributed along the Syrian coast have been studied from the chemical and radioactivity
point of view. Results have shown the metals that red alga contains the highest levels of Ca and Mg while brown alga
were found to contain relatively high concentrations of other elements and non metals such as CI, I and Br. In
addition,'*’Cs concentrations in all the analyzed sample were low while the levels of naturally occurring radionuclides
such as 2'°Po, 2'°Pb and radium isotopes were found to be high in red alga which indicates their selectivity to these
isotopes. On the other hand, brown alga and especially Cysteseira has shown a clear selectivity for some trace elements
such as As, Cr, Cd, Cu and Co, this selectivity may encourage the use of brown alga as biological indicator for trace
elements pollution.

Key Words
naturally occurring radionuclides, trace elements , alga, Syrian coast.

* A short report on a scientific field study achieved in the Department of Protection and Safety, Atomic Encrgy Commission of Syria.
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SERUM PROGESTERONE LEVELS USING
RADIOIMMUNOASSAY DURING THE OESTROUS CYCLE
OF INDIGENOUS DAMASCUS DOES™

M. ZARKAWI1, A. SOUKOUTI
Department of Agriculture, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

An experiment was conducted on Damascus does to characterise the oestrous cycle and activity of the corpus
luteun and to determine normal progesterone patterns during different phases of the oestrous cycle using
radioimmunoassay. Fifteen 2-5-year-old indigenous cycling Damascus does were used during the normal breeding
season for two consecutive oestrous cycles. Average length of the oestrous cycles was 21.2+ 1.5 days (range: 19-26
days), consisting of 2.9+ 0.8 days (2 - 5 days) where progesierone level was low, averaging 0.69 + 0.85 nmol I'! (range:
0.00-3.08 nmol I'"), followed by a sharp increase in progesterone secretion indicating the presence of active corpora
lutea which lasted an average of 15.3 + 1.4 days (range: 13-20 days), with an average progesterone level of 13.41 nmol
I'! (range: 3.26-27.98 nmol I'"), followed by a sharp decline in progesterone level, indicating inactive corpora lutea,
which lasted an average of 3.1+ 0.6 days (range: 2- 5 days), with an average progesteronc level of 0.68 nmol I'' (range:
0.00 - 2.81 nmol I''). Maximum progesterone level during the luteal phase averaged 18,67+ 3.15 nmol I'', (range: 14.00
- 27.98 nmol I'"), which, on average, occurred on the 12.2th + 3.2 days of the oestrous cycle. It was possible, for the
first time, to characterise the oestrous cycle of the indigenous Damascus doe, and to determine normal progesteronc
patterns during different phases of its oestrous cycle. Based on the results reported above, it is also concluded that
progesterone levels under 3.18 nmol I'! were found, on the average during 2.9 days at the start of the oestrous cycle
and during 3.1 days at the end of the oestrous cycle (follicular phase), and that progesterone levels above 3.18 nmol 1!
were found during the luteal phase lasting, an average of 15.3, days.

Key Words

oestrous cycle, Damascus does, progesterone, radioimmunoassay.

» This paper appeared in New Zealand Journal of Agricultural Research., Vol. 44, (2001).

REPORTS

STUDY OF ELECTRIC FIELD EFFECT ON THE CARRIER
CAPTURES RATES OF DEEP TRAP IN P-TYPE InP”

R. Darwich, M.K. Sabra
Department of Physics, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

The electric field effect on the carrier capture cross section of deep trap has been studied. The experimental results
of the H4r and HS hole traps in p-type InP show an enhancement of the capture cross section with the increase of the
applied electric field. This enhancement depends on the nature of the decp traps. Increasing the electric field from
8x10° to 2.4x 107 V/m leads to an increase of the capture cross section of the H4y trap by a factor of 3 to 4 and of the
H5 by a factor 4 to 5. A theoretical model has been suggested to explain the electric field effect on the capture crcss
section. This model deals with the cascade and multi-phonon processes semi-classically.
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ANODE SPOTS IN A GLOW DISCHARGE OF HELIUM-NEON
MIXTURE*

Sh. Al - HAWAT
Department of Physics, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

Anode spots have been investigated using an emission spectroscopic method in a glow discharge of helium-neon
mixture, under medium pressures of (3. 7 - 42.7)x 10” Pa, weak currents of 10-50 mA, and ratios of 10:1 and 1:10
(He:Ne).

Axial and radial spectral intensities were measured vs. the pressure and current for lines 703.2 nm and 585.2 nm in
ncon and 706.52 nm in helium spectra in the anode region, with the help of the scanning method for a plane anode
occupying the total cross section of the discharge tube.

-

Numerical calculations on the relative intensities vs. the pressure have been carried out at distance of 1.5 cm from
the anode, for several spectral lines in neon: 585.2 nm, 640.2 nm,-and 703.2 nm for the ratio 10:1, at pressures of (3.7-
36.7)x 10 Pa, and current of 15 mA. The cxperimental and numerical results were compared, and a reasonable
agreement was observed.

Key Words

anode spots, glow discharge, helium-neon mixture.

» This paper appeared in JEEE TRANSACTIONS ON PLASMA SCIENCE., VOL. 28, NO. 5, OCTOBER, 2000.

INVESTIGATION OF ELECTRICAL PROPERTIES OF
RADIOACTIVE PHOSPHATIC LAYERS IN
THE AL-SHARQUIEH MINE, SYRIA®

J. ASFAHANI
Department of Geology, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria
R. MOHAMAD
General Establishment for Geology and Mineral Resources, Damascus, Syria

ABSTRACT

Radioactive characteristics of pits drilled in the AL-Sharquiech mine while prospecting for recent phosphatic
resources have been investigated. The results indicate that phosphatic layers are characterized generally by high
radioactive intensities (more than 800 c.p.s). The lithological section in the study area is very complex
sedimentologically, and characterized by high faciological variation in all directions. The Schlumberger geo-
electrical configuration with fine separation of AB/2 was successfully applied to determine lithological boundaries,
and the resistivities of the layers of the lithological section, especially for thin layers. It was shown that the phosphatic
layer resistivities increase or decrease as a function of associated material. As a result, two types of phosphatic layers
have been gec-clectrically distinguished. The first is characterized by high resistivity and relatively low radioactivity,
which could be related to the rock phosphatic layers. The second is characterized by low resistivities and high
radioactivity, which could be related to the sandy phosphatic layers.

Key Words

electrical properties, phosphatic layers, geoelectrical methods, radioactivity maps, total natural gamma,
Al-Sharquieh mine, Syria.

% This paper appeared in Explor. Mining Geol., Vol.9, No.2, 2000.
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Key Words

electrical resistivity; anisotropy; lamellar superconductors.

« This paper appeared in Physica C, 17 April, 2001,

SECOND HARMONIC GENERATION FROM RE DOPED BGO
WAVEGUIDES™

A. K. JAZMATI
Department of Physics, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

G. VAZQUEZ, P. D. TOWNSEND
School of Engineering, University of Sussex, Falmer, Brighton BN1 9QH. UK

ABSTRACT

Samples of BGO doped with Tm**, Er*”  Ho’*, Eu’*, Sm®*, and Nd’* have been implanted at LNt (77 K) with
He " ions for waveguide fabrication. The energy and the dose of the implantation are 2 McV and S x 10'® jons/cm?,
respectively. The samples have been annealed in the furnace at 250 °C, 350 °C, 400 °C and 450 °C for 1 h in air. The
SHG intensity improved with increasing annealing temperature, due to removal of defects caused by the implantation.
There is a restructuring of the implanted guide which results in a modified crystal lattice and a greatly improved SHG.
The effect increases with the difference between the radius of the RE ions and the Bi ion. The latter effect could be
explained by the mismatch of ion size of the RE ion which distorts the cubic structure of BGO in the implanted region
to become slightly anisotropic, which in turn improves the SHG of BGO:RE waveguide layer.

Key Words

SHG, bismuth germanate, waveguide, rare earth, ion implantation.

« This paper appeared in Nuclear Instrument and Methods in Physics Research B (2000}

APPLICATION OF INSTRUMENTAL NEUTRON
ACTIVATION ANALYSIS AND MULTIVARIATE
STATISTICAL METHODS TO ARCHAEOLOGICAL
SYRIAN CERAMICS™

E. H. BAKRAJI, I. OTHMAN, A. SARHIL, N. AL-SOMEL
Department of Chemistry, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

Instrumental neutron activation analysis (INAA) has been utilized in the analysis of thirty-seven archaeological
ceramics fragment samples collected from Tal AI-Wardiate site, Missiaf town, Hamma city, Syria. 36 chemical
clements were determined. These elemental concentrations have been processed using two multivariate statistical
methods, cluster and factor analysis in order to determine similarities and correlation between the various samples.
Factor analysis confirms that samples were correctly classified by cluster analysis. The results showed that samples
can be considered to be manufactured using three different sources of raw material.

Key Words

instrumental neutron activation analysis, ceramics, multivariate analysis, Syria.

« This paper appeared in Trace and Microprobe Technigue (2001).
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FROM FEMTOCHEMISTRY TO ATTOPHYSICS*

F. KRAUSZ
Photonics Institute, Vienna University of Technology, Austria,

ABSTRACT

Physicists routinely exploit femtosecond light pulses to track the movement of atoms in molecules, and are now
developing sources that emit even shorter bursts of X - rays to study and control the motion of electrons inside atoms.

Key Words

attosecond, exposure, harmonic generation, pumpe pulse, probe pulse, resolution, time - delayed.

« This article appeared in Phvsics Waorlid, September, 2001, [t has been translated into Arabic by Editorial Board, Atomic linerpy Commission of Syriz

ELECTROMAGNETIC MATERIALS ENTER
THE NEGATIVE AGE*

J. PENDRY
Blackett Laboratory, Imperial College, London SW7 2BZ, UK.

ABSTRACT

New materials with negative permittivity and permeability are rewriting the laws of optics and couid lead to a
perfect lens with a resolution not limited by wavelength.

Key Words

clectromagnetic materials, microwave frequency, negative magnetic permeability, negative electric permittivity,
negative refractive index, perfect Jens, split rings, surface plasmon.

# This article appeared in Physics World, September, 2001 It has been translated inlo Arabic by Editorial Board, Atomic Energy Commission of Syria.

PAPERS

A NEW METHOD TO DETERMINE THE RESISTIVITY
ANISOTROPY IN LAMELLAR SUPERCONDUCTORS™

A. NADER
Department of Physics, Atomic Energy Commission, P.0. Box 6091, Damascus, Syria

ABSTRACT

A six tecminal method to determine the resistivity anisotropy of lamellar superconductors is presented. The main
advantage of this method is to avoid the measurement of too small resistances while determining the resistivity
anisotropy. A new resistance Ry is introduced and the resistivity anisotropy can be determined by the ratio of R4 and
the longitudinal resistance for <1, or Ry and the transverse resistance for T =1 (I is the so-called effective
anisotropy). These two ratios have limited variations, which depend on the contact configuration. The room
temperature resistivity anisotropy of the superconducting misfit layer compound (LaSe), 14(NbSe,), was determined
using this new method.
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ARTICLES

REWRITING THE LAWS OF OPTICS”

P. RODGERS AND V. JAMIESON
Department of Radiation Oncology, UCLA School of Medicine, Los Angeles, California, 90095 - 6951, USA

ABSTRACT

New experiments are pushing our understanding of light and optics to the limit and also opening up new areas of
physics and novel applications.

Key Words

attosecond pulses, scanning near-field optical microscopes, surresolution, probe laser, negative refractive index.

« This article appeared in Physics World, September 2001. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syna

BEATING THE DIFFRACTION LIMIT"

V. SANDOGHDAR
professor of physical chemistry at ETH Zurich, CH-8093 Zurich, Switzerland

ABSTRACT

The resolution of optical instruments was once thought to be limited by the wavelength of the light being used, but
new forms of microscopy have breached that limit.

Key Words

diffraction limit, optical microscope, resolution, scanning near-field optical microscopy, scanning tunnelling
microscope, far-field techniques.

«This article appeared in Physics World, September, 2001, It has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.

TAMING LIGHT WITH COLD ATOMS™

L. V. HAU
Harvard University, Massachusetts, USA

ABSTRACT

The ability to stop light in its tracks by passing it through a cloud of ultracold atoms could lead to new techniques
for optical storage.

Key Words
coupling laser, delay lines, eveporating cooling, free space, optical molasses, ultra cold.

« This article appeared in Physics World, September, 2001. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.
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