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ABSTRACTS OF THE SUBJECTS PUBLTSHD IN THIS ISSUE

on ejaculate volume, and progressive motility and concentration of sperm. A positive and significant correlation
between semen characteristics (except for spermiodensimeter) was found. The highest positive and significant
correlation between lambs age and semen characteristics was found with the spermatozoa ejaculate vclume,
progressive motility and sperm concentration, respectively.

Key Words

reproductive parameter, Awassi rams, production line, birth type, testosterone, semen characteristics.

+ A short report on scientific research achieved in the Department of Agriculture, Atomic Energy Commission of Syria.
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(lem, 2¢m and 4cm). The exhalation of radon from these sources (before and after being surrounded) was studied
using an active method for understanding the mechanism of radon diffusion through cement.

The results showed that radon exhalation from the sources itself is less than its exhalation from the same sources
after being surrounded by cement, and this exhalation did not change with the thickness changes of the surrounded
cement.

This was a surprise, therefore, many experiments were performed in order to find out the reasons behind this
unexpected phenomena. One of which was surrounding the sources with a thin layer of polyethylene before
surrounding it with cement. It was found that this additional layer reduced the exhalation of radon from the sources
themselves, and in addition, stopped any reactions between the source and the surrounded cement during the
solidification of the additional cement layers. These reactions are thought to be the reason behind the increase of
radon exhalation from the sources with the surrounded cement.

Key Words

radium sources, radon, ciment, nuclear waste disposal.

+ A short repart on laboratory scientific study achieved in the Department of Protection, Atomic Energy Commission of Syria.

IDENTIFICATION AND CHARACTERIZATION OF
REPRODUCTIVE PARAMETERS IN AWASSI RAMS
IN IMPROVED FLOCKS*

M. ZARKAWI, M. R. AI-MASRI
Department of Agriculture, Atomic Energy Commission of Syria, P.O. Box 6091, Damascus, Syria
S.SALHAB
Department of Animal Production, Faculty of Agriculture, University of Damascus
M. F. WARDEH
Department of Studies of Animal Wealth, The Arab Center for the Studies of Arid Zones and Dry Lands, Damascus

R. Kassem
Al-Kraim Center for Sheep Breeding and Range Improvement, Salamieh, Hama

ABSTRACT

Three experiments were conducted on Awassi rams to identify and characterize some reproductive parameters.
The aim of the first experiment was to study the growth rate of testicular parameters, their relation to the development
of body growth, and to study the effect of some factors. The highest increase in all testicular parameters was recorded
at age 7 to 10 months and at an average live body weight of 34.6 kg. Measurements of testes were significantly and
highly correlated to each other (r = 0.68-0.97). They increased linearly and correlated with body weight more than
with age.

The results of the second experiment showed that testosterone level in the blood of the growing Awassi ram lambs
increased with the age, and the level in the lambs of the milk line was higher than those of the meat line, and in the
single than in twin births line. The first peak occurred at 9 months of age. There was a significant effect of the age of
lambs and the production line on testosterone level. It was concluded that the attainment of puberty in the Awassi
ram lambs based on the level of testosterone in the blood was at age of 9 months.

The third experiment was conducted to evaluate the semen and affecting factors on semen characteristics in Awassi
ram lambs. The results showed a significant effect of the dame age at lambing age and weight of lambs, and testes’ size
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Key Words
Plastic detectors, ternary fission, range calculation

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

DIAGNOSIS AND FOLLOW-UP OF PROSTATE CANCER:
"BIOCHEMICAL AND SCINTIGRAPHIC STUDY""

M. ADEL BAKIR
Department of Radiation Medicine, Alomic Energy Commission of Syria, P.Q. BOX 6091, Damascus, Syria
S. J. AL-KATAL, A. W. ISSA
Nuclear medicine Center, Damascus

S. MURAD
Faculty of medicine University of Damascus

ABSTRACT

The aims of this study were: (1) to assess the clinical usefulness of total prostate-specific antigen (PSA)
determination and the free-to-total PSA (FPSA) ratio in improving differential diagnosis of benign prostate
hyperplasia (BPH) and prostate carcinoma (PC), (2) to evaluate the use of total PSA measurements in predicting
radionuclide bone scintigraphy findings in patients with PC. Serum total PSA and free PSA concentrations were
determined in 35 healthy volunteers and in 42 patients with BPH. Total PSA and bone scintigraphy were performed
for 53 patients with PC. Also, FPSA was measured in PC cases where total PSA level in serum is not markedly
elevated.

The results of this study suggest that serum PSA is a useful marker for detecting prostate cancer. Our data also
showed that the ratio of FPSA/PSA in serum is lower in patients with PC than in patients with BPH. This ratio could
be used in improving differential diagnosis of BPH and PC; it also, appears from this study that the serum PSA
concentration is an important and reliable indicator of bone scan findings.

Key Words

Prostate specific Antigen, Prostate cancer, benign Prostate hyperplasia.

* A short report on scientific research achieved in the Radiation Medicine, Atomic Energy Commission of Syria.

DIFFUSION OF RADON THROUGH DIFFERENT
THICKNESS OF CEMENT WHICH IS USED
FOR DISPOSAL OF NUCLEAR WASTE™

R. SHWEIKANI, S. TAKRITI, A. F. ALI, M. HUSHARI, M. KHEITOU
Department of Protection, Atomic Energy Commission of Syria, P. 0. Box 6091, Damascus, Syria

ABSTRACT

Radium man - made sources were produced by mixing Portland cement with different concentration of radium
chloride {1200Bq, 2400Bq and 3600Bq). These sources then surrounded with different thickness of Portland cement
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Key Words
GEM detector, gas detector, charge amplification.

+ A short report on exploratory ficld experiment achieved in the Scientific Services, Atomic Energy Commission of Syria.

STABILITY STUDY OF HEAVY WATER
BY TIME USING INFRA-RED SPECTROSCOPY”

M. ALIBRAHIM, H. AL-SAWAF
Department of Chemistry, Atomic Energy Commission of Syria P. O. Box 6091, Damascus, Syria

ABSTRACT

Several preliminary experiments were carried out on the range of heavy water concentration in normal water from
99.677% to 99.743% (weight/weight) suggested for the study at the wave number 3400 cm™ in order to set the
optimum conditions of bhoth reference and sample cells.

As a result of practical experiments at the time (t,=0) we obtained a straight line showing the variation of optical

density (0.D) along with the change of heavy water concentration in normal water at the wave number 3400 cm 1.

The practical results of studied samples illustrate that the optical density of the group O-H increases by the time at
the wave number 3400 cm ', which shows that the range of heavy water concentration used in this study absorbs
highly the water vapor in the air , and the heavy water absorbance of water vapor increases in proportion to the time
of sample exposure to the air.

Key Words

heavy water, IR spectrophotometry, optical density

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

DOUBLE TREEING PHENOMENON OF FISSION
FRAGMENT TRACKS IN PLASTIC DETECTORS”

I. KHUDEIR
Department of Physics, Atomic Energy Commission of Syria, P.O. BOX 6091, Damascus, Syria
I. OTHMAN
Department of Technology of irradiation, Atomic Energy Commission of Syria, P.O. BOX 6091, Damascus, Syria

ABSTRACT

We have presented several possible theories that explain the formation of double tree observed while detecting 2
U fission fragments in plastic detectors. We have given two likley explanations: First, 2°U ternary fission and the
emission of long range alpha or ®Be particles. The second is the spontaneous emission of 4.4 MeV alpha particles from
33U. We have backed our assumption with appropriate range calculations in Lexan. Three less likely causes of the
double tree phenomenon are: the recoil of the detector atoms as a result of the collision with fission fragments, the
fission fragments themselves being reflected off the stainless-steel sample holder, and some mechanical and physical
defects in the detectors at the production or utilization stage. We have made some suggestions related to experimental
design that might prove these theories.

5
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OPTIMISATION OF SPECTROMETRIC GAMMA - GAMMA
PROBE CONFIGURATION USING VERY LOW
RADIOACTIVITY SOURCES FOR LEAD AND ZINC GRADE
DETERMINATION IN BOREHOLE LOGGING™*

J. ASFAHANI
Department of Geology, Atomic Energy Commission of Syria, P. O. Box 6091, Damascus, Syria

ABSTRACT

The suitability of spectrometric backscattered gamma - gamma well logging measurements to predict lead and zinc
metal equivalent content is demonstrated. A centralised tool employing a gamma - ray source of very low radioactivity
(1.8 MBq) is used. The logging tool is tested using '**Ba and '*’Cs sources with a 37 mm (diameter) x 75 mm Nal (TI)
scintillation detector. Five source - to - detector configurations were analysed for 18 geophysical models, 13 of which
had a borehole diameter of 130 mm and the other 5 had a borehole diameter of 160 mm. Regression analysis on the
laboratory logging data for each configuration in order to establish the calibration equation for a lead (Pb) and zinc
metal equivalent (ZME) prediction is carried out.The optimum configuration for the logging probe using a '**Ba
source was determined to be 52 mm source - to - detector spacing. This configuration gives the best results for both Pb
and ZME grade. The r.m.s deviations for Pb and ZME were 0.33 and 2.3%, respectively. The optimum configuration
for the logging probe using a '*’Cs source was determined to be 64 mm source - to - detector spacing. This
configuration gives the best results for both Pb and ZME grade. The r.m.s deviations for Pb and ZME were 0.36 and
2.2%, respectively.

Key Words

borehole logging, gamma - gamma method, Spectrometric measurements, probe logging.

« This paper appeared in Applied Radiation and Isotopes, 1999.

REPORTS

MEASUREMENTS ON THE
TWO STAGES GEM DETECTOR”

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

ABSTRACT

This report describes experimental observations realized with a novel gas filled detector: Gas Electron Multiplier
GEM. The reported measurements are essentially focused on the influence of different bias high voltages on the
detector function. The detector was built from two stages of amplification using three high voltage bias. Each
amplification stage consists of GEM mesh structured from isolate foil sandwiched between two conductive layers ,
etched to form regular matrix of open channels.
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The most stable Stoichiometric (P:V:Mo) analytical complex in the formed phosphovanadomolybdate compound
was studied by spectrophotometric method at pH 1. This study showed that the molar ratios (1:1:25) of (P:V:Mo)
were the critical ratio which gives very pure analytical signal far from the noise region. The present study found that
the extractant mixture (DEHPA/TOPOQ) extracts 9% of P,Os to the organic phase during the recovery process of
uranium from commercial phosphoric acid. This was also confirmed using radioactive tracer (*P).

Accuracy, precision, and detection limit of the present method are 1.5%, 0.0551pg P ml™, and 0.06pg P ml’!
respectively. The results correlate significantly with the results of the standardized quenolene gravimetric method, and
the present method saves time and chemicals.

Key Words

commerical phosphoric acid, phosphovanadomolybdate complex, radioactive phosphorus 3?P,
spectrophotometry, stoichiometry.

+ This Paper appeared in Afinidad, No.483, Vol.6, Sep. 1999.

EFFECT OF GAMMA IRRADIATION ON
STORABILITY OF APPLES (MALUS DOMESTICA L.)*

M. AL-BACHIR
Depariment of Radiation Agriculture, Atomic Energy Commission of Syria P.O.Box:6091, Damascus, Syria

ABSTRACT

The aim of this study was to investigate the effect of gamma irradiation on storability of the two main apple
varieties, Golden Delicious and Starking, in Syria. The experiments were performed in 1995 and 1996. Fruits were
irradiated with 0, 0.5, 1.0 and 1.5 kGy. Irradiated and unirradiated fruits were stored at 1 to 2 °C and 80 to 90% RH.
Weight loss and spoilage due to physiological disorders and fungal diseases were evaluated throughout the different
storage periods. Firmness, coloration and pH values were estimated immediately after irradiation. The results showed
that, in both varieties, gamma irradiation increased the weight loss after 45 days of storage in apples gathered in 1995
but not in the 1996 season. After 180 days of storage, gamma irradiation had different effects on weight loss
depending on the growing year and variety, and increased fungal spoilage. Application of gamma irradiation
prevented the growth of Aspergillus niger and the formation of skin scald in ‘Golden Delicious’ fruits. Immediately
after treatment, gamma irradiation increased the softening of fruits, changed their color from green to yellow and
decreased the pH value of the juice.

Key Words

apples, coloration, fungal diseases, gamma irradiation, storability, storage losses, texture.

* This Paper appeared in Plant Foods for Human Nutrition, 1999.
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duration (t,) before and after annealing. Our results slow that at least two traps contribute to the H4 peak: one is a
fast trap (labeled H4g) and the other is a show trap (labeled H4,). This is slow through several results concerning the
activation energy, the capture cross section, the full width at half-maximum, and the peak temperature shift.It is
shown that both traps are irradiation defects created in the P sublattice.

Key Words
deep - level transient spectroscopy (DLTS), crystal defect, capture cross section, activation energy, annealing.

« This paper appeared in The American Physical Vol. 58, No. 20, 15 November 1993.

DETERMINATION OF NEUTRON GENERATION TIME IN
MINIATURE NEUTRON SOURCE REACTOR BY
MEASUREMENT OF THE NEUTRONICS
TRANSFER FUNCTION™

A. HAINOUN, I. KHAMIS
Department of Physics, Atomic Energy Commission of Syria, P. O. Box 6091, Damascus, Syria

ABSTRACT

The prompt neutron generation time A and the total effective fraction of delayed neutrons (including the effect of
photoneutrons) P have been experimentally determined for the Miniature Neutron Source Reactor of Syria. The
neutron generation time was found by taking measurements of the reactor open-loop transfer function using newly
devised reactivity-step- ejection method by the reactor pneumatic rabbit system. Small reactivity perturbations i.e.
step changes of reactivity starting from steady state, were introduced into the reactor during operation at low power
level i.e. zero-power. Relative neutron flux and reactivity versus time were obtained. Using transfer function analysis
as well as least square fitting techniques and measuring the delayed neutrons fraction, the neutron generation time was
determined to be 74.6 4+ 1.57 micro-seconds.

Using the prompt jump approximation of neutron flux, the total effective fraction of delayed neutrons was
measured and found to be 0.00783 £ 0.00017. Measured values of A and § were to be very consistent with calculated
ones reported in the Safety Analysis Report.

Key Words

prompt neutron generation time, effective fraction of delayed neutrons, neutronics transfer function, MNSR,
photo neutrons, step-change of reactivity.

« This paper appeared in Nuclear Engineering and Design, 1999.

STOICHIOMETRIC STUDY OF
PHOSPHOVANADOMOLYBDATE COMPLEX AND ITS USE
TO DETERMINE EFFECT OF URANIUM EXTRACTION BY

DEHPA/TOPO ON THE CONCENTRATION OF PHOSPHORIC
ACID USING SPECTROPHOTOMETRIC METHOD*

R. AI-LMEREY, R. BOUZO
Department of Chemistry, Atomic Energy Commission of Syria, P. O. Box 6091, Damascus, Syria

ABSTRACT

A simple spectrophotometric method was used for the determination of phosphorus concentration in Syria
commercial phosphoric acid during Uranium recovery process using DEPHA/TOPQ. The absorbance of yellow
phosphovanadomolybdate complex was measured at 320nm wavelength.
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BEWARE! ALLERGENS*

B. Perks
an assistant editor at Molecular Medicine Today

ABSTRACT

From the runny nose, itchy eyes and sneezing of hay fever to potentially fatal asthma and food allergies, millions
of people suffer when their immune systems overreact to benign chemicals and particles.

What dose this tell us about the body’s defences, and is it possible to prevent allergies from developing?

Key Words

allergy, immune response, antigen, allergen, asthma, hay fever, atopy, anaphylaxis, urticaria, eczema.

» This article appeared in New Scientist, 22 January 2000. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.

SILICON GERMANIUM MAKES ITS MARK"

D. PAUL
in the Cavendish Laboratory, University of Cambridge Madingley Road, Cambridge CB3 OHE, UK

ABSTRACT

By replacing a fraction of the silicon atoms with germanium, it is possible to design a wide range of electronic
devices that are faster than silicon and almost as cheap to manufacture

Key Words

silicon germanium, electronic devices, transistors, optical detectors, quantum devices, SiGe system, strain,
applications.

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

PAPERS

EVIDENCE FOR TWO DISTINCT DEFECTS CONTRIBUTING
TO THE H4 DEEP-LEVEL TRANSIENT SPECTROSCOPY
PEAK IN ELECTRON-IRRADIATED InP*

R. DARWICH, B. MASSARANI
Department of Physics, Atomic Energy Commission of Syria, P. Q. Box 6091, Damascus, Syria

M. KAAKA, F. AWAD
Department of Physics, Damascus University

ABSTRACT

Deep-level transient spectroscopy (DLTS) has been used to study the dominant deep-level H4 produced in InP by
electron irradiation. The characteristics of the H4 peak in Zn-doped InP has been studied as a function of pulse
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ARTICLES

NEUTRON ACTIVATION ANALYSIS CHALLENGES:
PROBLEMS AND APPLICATIONS IN BIOMEDICAL
AND OTHER AREAS*

N. M. SPYROU
Department of Physics, University of Surrey, Guildford, Surrey, GU2 SXH, UK

ABSTRACT

Developments in neutron activation analysis in its various modes for trace element determination are described
with reference to reactor and other neutron sources, competing methods, tomography and detection systems. A
selected number of areas of application are highlighted which provide challenges into the next millennium and to
which a useful and in some cases a unique contribution can be made. The role that neutron activation analysis can
play in decommissioning, landmine detection, boron neutron capture therapy, Alzheimer’s disease, diabetes mellitus,
the complex mechanisms of initiation and termination of feeding and obesity as well as in scar formation and the
requirements for artificial skin are presented.

Key Words

neutron activation analysis (NAA), trace elements, decommissioning, landmines clearance, boron neutron capture,
neutron induced gamma-ray emission tomography, positron emission tomography (PET), alzheimer disease, diabetes
mellitus, satiety and obesity, hypertrophic scars.

«This article appeared in Journa! of Radioanalytical and Nuclear Chemistry, Vol. 239, No 1, 1999. It has been translated into Arabic by Editorial
Board, Atomic Energy Commission of Syria.

PHOTONS PENETRATE WALL"
LIGHT CROSSES HOLES THAT ARE SMALLER THAN ITS WAVELENGTH

T. EBBESEN
Professor at Louis-Pasteur University of Strasbourg

ABSTRACT

Ten years ago, the fact of seeing through golden film pierced only of holes with diameter smaller than visible light
wavelength, seemed to be incredible among most of physicists. Yet, this phenomenon is quite real, and theoretical
foundations become progressively clear. Devices based on this principle have very various uses that we start just
having an idea about.

Key Words

photons, holes, light wavelength, peak of transmission, surface plasmons resonance,

% This article appeared in La Recherche, No.329, March 2000. It has been translated into Arabic by Translation, Composition & Publication
Office, Atomic Energy Commission of Syria.
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