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protein nitrogen (BS-NPN), total phenols,
hydrolysable tannins, condensed tannins (except
C. indica) and phytic acid (except S.aculeate) were
higher in leaves as compared to stalks. However,
the values of nutral detergent fiber (NDF), acid
detergent fiber (ADF), total phenols, hydrolysable
tannins, condensed tannins and phytic acid
(except C. indica in which decreased) increased
and BS-N, BS-NPN and total nitrogen decreased
in S.aculeate and C. indica harvested after 150

days in comparison with other harvesting stages
(60, 90 and 120 days of planting).

Key words: Sesbania, Chochia, Tannins,
Nitrogen, Harvesting.

THE EFFECT OF MICROSILICA
AND NATURAL VOLCANIC
ASH ON THE MECHANICAL

PROPERTIES OF THE
CONCRETE

G. D. AL-HADDAD, S. YOUSEF
Department of Scientific Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

n this study we evaluate the influence of two

mineral additive (microsilica and nature
volcanic as) on the local concrete in laboratory
with W/C=0.55. The strength of the samples was
recorded for 28, 90, 180 days. The statistical study
of the results indicate no positive influence, and
even negative influence on mechanical strength
for 180 days samples. The samples were studied
using X.R.D. the resultes was unvaluable because
of the unsuitable accurancy.

Key Words: Silica fume, volcanic ash, high
strength concrete, additive.
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increasing the number of parasitoids, while it was
reduced by increasing the number of host eggs.
This behavior was positively affected when sterile
host eggs was offered. The current study provided
essential information necessary to evaluate the
superparasitism behavior when T. cacoeciae and
T. principium were used against codling moth.

Key Words: Cydia pomonella, Trichogramma.
Cacoeciae, T. principium, parasitoid density, host
density, host viability, superparasitism behavior.

DETERMINATION OF ANIONS
IN PURE AND COMMERCIAL
PHOSPHORIC BY ION
CHROMATOGRAPHY AND
MANUAL OF 792 BASICIC

F. AL-KABANI, M. K. ABDULBAKI
Hydrometallurgy Office, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

method for determination of anions in

pure and concentrated phosphoric and
samples (85%) and commercial phosphoric acid
Ion Chromatography was developed, in order
to control the specification of phosphoric acid
produced in the pilot plant for phosphoric acid
purification.

The accuracy of the method was studied and
the standard deviation was found to be between
0.09 and 0.10. Operation instructions of 792
Basic IC was described.

Key Words: anions, ion, chromatography,
purification, phosphoric, acid.

THE CALCULATION OF HEAT
TRANSFER COEFFICIENTS FOR
HEAT EXCHANGERS USED IN

T e
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THE THERMAL DESALINATION
PLANTS

S. SULEIMAN, M. ALLAHAM, J. MOMJIAN
Department of Nuclear Engineering, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

his work is aimed to calculate the heat

transfer coefficients for condenser, heater
and evaporator used in the thermal desalination
plants in order to calculate the heat transfer
area, these calculations will help in the design
of the evaporator and condenser used in those
plants or any other thermal applications, which
include the best selection types of materials of
heat transfer area, the changes of heat transfer
coeflicient against some major parameters such
as temperatures, number of condenser loops, the
speed of cooling water inside the condenser tube
bundle, number of tubes in the tube bundle, steam
flux in the exchanger tubes and the dimension
The calculation of heat transfer coefficients for
heat exchangers used in the thermal desalination
plants

Key Words: Heat exchangers, heat transfer
coeflicients, Condenser, Evaporator.

EFFECT OF HARVEST TIME
AND SAMPLING SITE ON
THE NUTRITIVE VALUE OF
SESBANIA ACULEATE AND
CHOCHIA INDICA

M.R.AL-MASRI, M. MARDINI
Department of Agriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

ell-wall constituents’ values were lower;
whereas, the values of total nitrogen, buffer
soluble nitrogen (BS-N), buffer soluble non-

2y pud) 4,300 23 Aia



RECOVERY OF URANIUM FROM
THE SYRIAN PHOSPHATE BY
SOLID - LIQUID METHOD
USING ALKALINE SOLUTIONS

H. SHLEWIT, M. ALIBRAHIM
Department of Chemistry, Azomic Energy Commission,
P O. Box 6091, Damascus, Syria

Uranium concentrations . were analyzed
in the Syrian phosphate deposits. Mean
concentrations were found between 50 and 110
ppm. As a consequence, an average phosphate
dressing of 22 kg/ha phosphate would charge
the soil with 5-20 g/ha uranium when added as a
mineral fertilizer.

Fine grinding phosphate produced at the Syrian
mines was used for uranium recovery by carbonate
leaching. The formation of the soluble uranyl
tricarbonate anion UO,(CO,),* permits use of
alkali solutions of sodium carbonate and sodium
bicarbonate salts for the nearly selective dissolution
of uranium from phosphate. Separation of iron,
aluminum, titanium, etc., from the uranium
during leaching was carried out.

Formation of some small amounts of
molybdates, vanadates, phosphates, aluminates,
and some complexes metal was investigated.

This process could be used before the
manufacture of TSP fertilizer, and the final products
would contain smaller uranium quantities.

Key Words: Uranium, Leaching, sodium
carbonate, phosphate.

A BARCODE-BASED
INVENTORY AND
ACCOUNTING SYSTEM FOR
AECSHEALTH CENTER
PHARMACY

Y. AJll, I. KHUDEIR
Scientific & Management Information Systems
Office, Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

barcode based Point of Sale (POS) for

the AECS Health center pharmacy was
developed. The system was integrated with an
information system for AECS health center that
was developed early 2005. Taking advantage of the
drug industry guidelines on barcode identification
of medications, the automated medications
inventory management system has enabled snap
medication stock control and automated billing
based on regulations adopted by the collaborative
fund of the AECS employees. Custom query and

reporting tools were made available.

Key Words: Barcode, pharmacy automation,
medication stock inventory, Point of Sale (POS),
collaborative fund.

FACTORS AFFECTING
NUMBER OF EGGS LAID BY
TRICHOGRAMMA. CACOECIAE
MARCHAL AND T. PRINCIPIUM
SUG. ET SOR PER CODLING
MOTH EGG

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

ffect of parasitoid and host density on

parasitism efficiency were determined. In
both tested parasitoid species, the means number
of parasitized eggs was significantly increased
when high number of parasitoids and host eggs
were offered. The highest number of T. cacoeciae
and T. principium larvae per codling moth egg
was 6 larvae, regardless of parasitoids species.
Superparasitism behavior was increased by
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old and their engines have consequently a poor
combustion efficiency. Furthermore, many
vehicles imported to Syria do not complain
with international standards regarding emission
restrictions, lacking catalyzators and new
combustion technologies. On the other hand,
poor fuel quality (containing high levels of sulfur)
also largely contributes to bad air quality. In
addition to vehicle exhaust pollution, this report
underlines the important air pollution caused by
traditional domestic heating (increasing during
winter), which emits large quantities of black
aerosols (soot and respiratory particulates).

Key Words: Urban Air Pollution, emission
sources, noise pollution, particulates, Syria.

FUNDAMENTAL PHYSICAL
STUDY OF THERMAL PLASMA
COMPOSITION FOR THE GAS

MIXTURE : Ar-N,-H,

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

n this work, a mathematical program in

Fortran has been built to study theoretically,
the thermal plasma of the mixture x% Ar + y% N,
+ 2% H,, through the calculation of composition
for different gas ratios, and at high pressure p >
100 mbar, in a wide range of temperature [300-
15000 K].

The proposed method of plasma composition
calculation is based, from one hand, on the
thermodynamic equilibrium laws. Thus, the
partition functions are calculated for the different
species, composing the plasma, where 15 species
(atoms, molecules and ions), in addition to
electrons, are taken into account which are :
N,, N5, N, N7, N¥, T, s SR
NH*, Ar, Ar*, Ar**. And, on the other hand, on

L. 22 nmaa
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the mass conservation law (or the conservation of
the number of nuclei). The mathematical method
of Newton-Raphson is used for solution, and the
condition of plasma existence (i.e. the electrical
neutrality) is put as a condition of convergence on
the set of mathematical equations.

The influence of the total pressure and
the relative composition of gas on the plasma
composition, in particular the electronic
density and the production of atomic nitrogen
and hydrogen, where these parameters play a
primordial role in the technological applications
of the mixture, such as plasma nitriding and
cutting.

Key Words: Thermal plasma, Plasma
composition, Argon-Nitrogen-Hydrogen,
Nitriding, Plasma cutting.

NORM WASTE DISPOSAL AND
LONG TERM REPOSITORY

S. TAKRITI, A. F. ALI, N. ASSI
Radioactive waste management office, Atomic Energy

Commission, P O. Box 6091, Damascus, Syria

he available options for disposal of radioactive
scale generated by the cleaning processing
carried out the NORM, and to reduce the volume
of this waste have been investigated. Many studies
showed that the re-ejection of NORM in the
abandoned well or storage in plastic drums might
be good for the environment.
The results showed that the conditioning of
NORN in metallic drums with metallic cylinder
inside and cement layer put between the drum

and the metallic jacket will be convenient to long
term storage of NORM.

Key Words: Radioactive waste, NORM, disposal
of radioactive waste, conditioning and storage of
radioactive waste.
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moves from western to south-eastern and north-
eastern parts of the Damascus Ghotta basin.
The spatial evolution of temperature, major
ion concentrations and isotopic compositions
of surface and groundwater across the basin,
indicates an existence of a strong relationship
between the Barada river and the surrounded
groundwaters, mainly in terms of aquifer recharge
by infiltration of river waters. Comparison
between the groundwater quality of two periods
(1993 and 1998) reveals that the groundwater
quality sewage water treatment station in this
area in 1997. The uncommon depleted stable
isotope concentrations in the north-eastern
part of the Damascus Ghotta basin, namely at
the vicinity of Al-Ateibeh Lake and Adra valley
was interpreted by existence of an effective
component of groundwater recharge by sub-
flow processes from the Cenomanian-Turonian
aquifer. This hypothesis is mostly facilitated
by the presence of the Damascus Fault, which
forms direct contact between the Cenomanian-
Turonian rocks and the Quaternary alluvium
aquifers. As the Cenomanian-Turonian aquifer
represents the major source of Barada river
and consequently groundwaters, the extensive
exploitation of waters issued from this system,
for drinking water supply to Damascus city and
suburbs would shortly reflected by a gradual
decline of groundwater table in the Damascus
Ghotta. Amelioration of groundwater quality
of the Damascus Ghotta aquifers still requires
further management strategies to be taken,
together with establishment of additional sewage
water treatment stations within the forthcoming
years.

Key Words: hydrology, groundwater,
hydrochemistry, environmental isotopes,
Damascus basin, Syria.

& REPORTS

REVIEW OF AIR QUALITY IN
SYRIA 1999-2006

Y. MESLMANI
Environmental Protection Division, Department of

Protection and Safety, Atomic Energy Commission, 12
O. Box 6091, Damascus, Syria

his report is intended to highlight the status

of air quality in Syria, documenting all main
informations, data and national studies available
in this field from 1999 up to 2006. It is meant
to encourage concerned Syrian authorities to
establish a national database which includes all
measurements of pollutant and atmospheric
parameters, enabling researchers and officials to
monitor and follow up ambient air quality. This
is necessary to help them take the right decisions
in order to reduce air pollutant levels and find
the best methods to control and manage air
pollution.

Till the present day, Syrialacksa comprehensive
network for continuously monitoring urban air
pollutants in the capital and in the main cities.
Although there exist only some scattered short
period measurements in Damascus and Aleppo
and in some hotspots near industrial areas, it
could be concluded of these measurements that
air quality in the mentioned locations was poor
according to the Syrian Air Quality Standards.
Total suspended particulates (TSP) and
particulates measuring less than 10 pm (PM, ),
representing the most dangerous pollutants
affecting human health, were at most increased
levels in the studied areas.

The present report indicates that transport
vehicles are the main source of air pollution in
urban areas in Syria. This is due partly to the
fact that a huge part of these vehicles are too
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DATA ANALYZER COMPUTER
PROGRAM FORNEUTRON
ACTIVATION ANALYSIS

S. AL-AYOUBI, A. SARHEEL, N. AL-SOMEL
Department of Nuclear Engineering, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

n order to save time, manpower and minimize

human error, a new computer program was
designed, built and implemented using Visual
Basic 6.0. The new program automatically reads
and recognizes all the information in the “peak
reports” from Gammaplus software, and is
capable of automatically detecting the chemical
isotopes within samples and calculating their
concentrations and uncertainties. With minimum
input from the user, the software has proven to be
fast, reliable and user friendly.

Key Words: MNSR, Neutron Activation
Analysis, Gammaplus software.

BEHAVIOR OF CS, SR, AND
8Py IN DIFFERENT SYRIAN
SOILS

A. H. AL-RAYYES, M. AL-OUDAT, A. AL-
HAMWI, H. MUKHALLALATT

Department of Chemistry, Aromic Energy Commission,
P O. Box 6091, Damascus, Syria

he experiment aimed to evaluate the vertical

migration of '**Cs, *°Sr and ***Pu in the main
types of Syrian soils; entisol, inceptisol, alluvial
(rock outcrops) and gypsiferous soils, using soil
columns through which the aqueous solution
of the radionuclides percolated. The results
show that the vertical migration of the studied
radionuclides through the soil profile depend on
the radionuclide and the soil type. More than
97% of '**Cs and ***Pu concentrated in the upper

. 2020202022 nmmas
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2 cm of the entisol, inceptisol, and alluvial soils,
whereas only 46.2% to 68.6% of the *°Sr was
retained in the upper 2 cm of these soils. The
vertical migration of the studied radionuclides in
the gypsiferous soil was different from the other
soils. The distribution of the radionuclides in the
gypsiferous soil was irregular through the soil
profile and reached the deeper layer of the soil.
This may be due to its physical characteristics;
poor structure stability, high permeability and low
retention capacity.

Key Words: Cs; Sr; Pu; migration; soil types.

CHARACTERIZATION
OF SURFACE WATER AND
GROUNDWATER INTHE
DAMASCUS GHOTTA BASIN:
HYDROCHEMICAL AND
ENVIRONMENTAL ISOTOPES
APPROACHES

Z. KATTAN
Department of Geology, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

he hydrochemistry of major ions and
environmental  isotope

(180, 2H and tritium) of water samples have

compositions

been used to investigate the characteristics
of rainfalls, surface and groundwaters in the
Damascus Ghotta basin. Meteoric water samples
were monitored during 1989-1993 in eight
meteorological stations distributed around and
inside the studied basin. Whereas, surface and
groundwater samples were generally collected
from 38 sites, from which 11 sites were chosen
along the major rivers of Barada and Aawaj.
Based on the chemical and isotopic compositions
of water samples, the groundwater salinity in the
Damascus Ghotta gradually increases, as water
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GUPTA’, J. GEORGE', AND T. P. S. NATHAN'

! Diode Pumped Solid State Laser Laboratory, Center

for Advanced Technology, Indore, M.P 452013, India

2 Atomic Energy Commission of Syria, RO. Box 6091,
Damascus

3 Biomedical Applications Section, CAT, India

\ >< Jereportintracavitysecond harmonic (at532

nm) generation in a passively Q-switched
mode-locked Nd: YVO4 laser. The width of a
typical Q-switched envelope of the modelocked
pulses for the green laser was around 65 + 5 ns
and the repetition rate for the modelocked pulses
was 400 MHz. The intracavity frequency doubling
significantly improves the depth of modulation
of the modelocked pulses. The peak power of a
single modelocked green pulse near the center
of the Q-switched envelope was estimated to be
more than 2kW and the average green power was
6 times higher than the CW green power at an
incident diode pump power of 6W.

Key Words: mode-locking, passively Q-switched,
Nd: YVO4, Cr*:YAG, intracavity second

harmonic generation.

CONCEPTUAL DESIGN
MODIFICATIONS OF THE
COOLING SYSTEM OF MNSR
REACTORTO INCREASEITS
MAXIMUM CONTINUOUS
OPERATION TIME

A. HAINOUN, S. ALIESA
Reactor Safety Division, Department of Nuclear
Engineering, Atomic Energy Commission, P2O. Box
6091, Damascus, Syria

To increase the maximum daily operation
time of MNSR reactor several conceptual
thermal hydraulic design modifications have been
investigated aiming at the improvement of reactor

cooling conditions to limit the increase of average
core temperature. For this purpose an integrated
full-scale thermal hydraulic-neutronics model
using the advanced code ATHLET has been
developed, tested and verified. The selected design
modifications rely upon introducing auxiliary
cooling systems operating in four different modes
to cool pool water or reactor water using heat
exchanger located ecither inside or outside of
reactor pool. The simulation results show that the
increase of continuous reactor operation time varies
between 1 and 8 additional operation hours. The
optimal results are achieved for the second and the
fourth options that use external heat exchanger.
The second option enables the extending of
continuous operation time up to 10 hours and the
fourth up to 15 hours, both at nominal reactor
power and under the assumption of initial excess
reactivity corresponding to the fresh reactor core.
The analysis included the evaluation of xenon
poisoning effect on the increase of operation time.
It has been shown that its remarkable effect starts
after the first three operation hours and increases
continuously after that. For the best cooling
options, where the average core temperature is
being fixed at certain value resulting in complete
elimination of reactivity feedback of cooling
temperature, xenon effect becomes the exclusive
limiting effect during the later operation phase.
The analysis discuss also general aspects of
technical realization for the different cooling
options in relation with the specific features of
MNSR and the preliminary engineering safety
measures and operational radiological protection
that have to be taken. The performed analysis and
the achieved results during this work would make
valuable contribution for updating the Safety
Analysis Report (SAR) of MNSR.

Key Words: MNSR, ATHLET code, thermo-
hydraulic and neutronic analysis, maximum daily
operation time, auxiliary forced cooling system,
xenon poisoning.
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NEW CHAINS OF BORON-
CARBON AND BORON-CARBON
HYDRIDES

I. BOUSTANI
Bergische Universitat — Gesamthochschule
Wuppertal,FB 9 - Theoretische Chemie, Gaupstrae
20, D-42097 Wuppertal, Germany

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

b initio quantum chemical methods were

pplied to investigate the ground state energies
and geometrical configurations of boron-carbon
(BC), and boron-carbon hydrides (HBCH)_
chains. The boron-carbon chains were found to
be unstable in one dimension. They dissociate
into boron-carbon dimers or transform into two
dimensional network. The boron-carbon hydride
chains were found to be stable in one dimensional
structure with bond alternation. The ab initio
ground state energies of the conjugated (HBCH)
chains were fitted into the SSH model, in order
to determine the corresponding parameters for
the ground state energy. According to the SSH
model, this conjugation induces a band gap of
around 0.8 eV.

Key Words: polymer, gap, tight binding model,
boron-carbon, boron-carbon hydrogen, chain.

MATRIX EFFECT ON THE
DETECTION LIMIT AND
ACCURACYINTOTAL
REFLECTION X-RAY
FLUORESCENCE ANALYSIS
OF TRACE ELEMENTS IN
ENVIRONMENTAL AND
BIOLOGICAL SAMPLES
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J. KARJOU
Department of Chemistry, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

he effect of matrix contents on the detection

limit of Total reflection X-Ray Fluorescence
(TXRF) analysis was experimentally investigated
using a set of multielement standard solutions (500
ng/mL of each element) in variable concentrations
of NH,NO,. It was found that high matrix
concentration, i.e.0.1-10% NH,NO,, had astrong
effect on the detection limits for all investigated
elements; whereas, no effect was observed at lower
matrix concentration, i.e. 0-0.1% NH NO.,.

The effect of soil and blood sample masses
on the detection limit was also studied. The
results showed decreasing the detection limit
(in concentration unit, Hg/g) with increasing
the sample mass. However, the detection limit
increased (in mass unit, ng) with increasing
sample mass. The optimal blood sample mass of
ca. 200pg was sufficient to improve the detection
limit of Se determination by TXRE

The capability of TXRF to analyze different
kinds of samples was discussed with respect
to the accuracy and detection limits based on
certified and reference materials. Direct analysis
of unknown water samples from several sources
was also presented in this work.

Key Words: TXRE detection limit, matrix effect,
reference material, direct analysis.

SIMULTANEOUS Q-SWITCHING
AND MODE-LOCKING IN AN
INTRACAVITY FREQUENCY
DOUBLED DIODE-PUMPED
ND:YVO4/KTP GREEN LASER
WITH Cr*:YAG.

P. K. MUKHOPADHYAY', M. B. ALSOUS?,
K. RANGANATHAN!, S. K. SHARMA, P. K.
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of gamma irradiation, and sown on a saline soil
(16.4-18.7 dS/m) and irrigated with a saline
water (7.8 dS/m). At physiological maturity stage,
gamma irradiation increased shoots dry weight of
AA variety.

Dose of 15 Gy had a negative effect on K*
and Na’ contents in plants of the PK variety;
however, Mg and K* contents of AA variety were
increased.

Gamma irradiation decreased the Zcations
and the Zcations-Na* in plants of the PK variety,
and increased the Xcations-Na* of the AA variety.
Moreover, it has positively affected both Ca**/Na*
ratio of PK variety and K*/Na* ratio of AA variety.
Ratio of Na*/ClI of both varieties was smaller than
one.

Key Words: lonic; Barley; Gamma irradiation;

Salinity.

DENSITY DEPENDENT MESON
NUCLEON COUPLINGS FOR
NUCLEAR MATTER AND
FINITE NUCLEI

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

The medium dependence of nuclear
interactions is described by an effective
Lagrangian characterized by density dependent
density
dependence of the coupling parameters of the o,
o, 0 and p mesons is deduced by reproducing the

meson nucleon

couplings.  The

nucleon self-energy resulting from the relativistic
Bruekner-Hartree-Fock approach at each density
for symmetric and asymmetric nuclear matter.
The inclusion of the density dependent isovector
mesons, O and p, affects the density and charge
distributions of finite nuclei. The results are
discussed and compared with experimental data

and with experimental data and with the results
from similar approachs.

Key Words: density, dependent meson nucleon
couplings, relativistic Bruekner-Hartree-Fock
approach, nucleon self-energy, isovector mesons,
density and charge distributions.

GENETIC DIVERSITY AND
RELATIONSHIPS IN SOME VICIA
SPECIES AS DETERMINED BY
SDS-PAGE OF SEED PROTEINS

N. MIRALL S. EL-KHOURI AND E RIZQ
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

To evaluate the genetic diversity of some Vicia
species, seed proteins of 160 accessions (30
of Vicia faba, 15 of V. narbonensis, 82 of V. sativa
and 25 of V. ervilia and 8 accessions of other Vicia
species) were analysed by sodium dodecyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE).
The dendrogram showed that the two outcrossing
species V. faba and V. villosa were the most distant
among all species (average percent disagreement
value PDV 0.47 and 0.45, respectively). The tree
was divided into small clusters of two species
each. V. narbonensis fell in one cluster with V.
michausai (at PDV = 0.35) and V. lutea (var.
hirta) fell in one cluster with V. serococorpes (at
PDV = 0.32) whereas, V. ervilia fell in one cluster
with V. sativa (at PDV = 0.27). The V. sativa
subspecies, however, were closely related (PDV
< 0.1). In general, this study did not prove any
relationship between the studied storage proteins
and the geographical distribution or ecological
needs of the studied accessions.

Key Words: electrophoresis, storage proteins,

UPGMA dendrogram.
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& ARTICLES

THE UNIVERSE MACHINE

M. BROOKS

\ >< Jant to know the answer to a problem before
you even try to solve it? Michael Brooks
has the computer for you.

Key Words: the universe machine, quantum
gravity computer, microscopic realm, quantum
theory, fundamental particles.

PLASMA .... AVIEW
FROM SPACE

K. NYKYRI
is in the Physical Sciences Department at Embry-
Riddle Aeronautical University, Florida, US

he data on space plasma provided by the

four-satellite Cluster mission is improving
our understanding of geomagnetic storms and
could even help make fusion energy a reality, as
Katarilina Nykyri reveals.

Key Words: Space plasma, geomagnetic storms,
fusion energy, magnetosphere, solar wind, exotic
astrophysical objects, turbulence, vortices.

FREE FALL

D. MACKENZIE
is a science writer based in Santa Cruz, California

f you drop two atoms, which falls fastest? The
answer could lead us to the ultimate theory of
gravity, say Dana Mackenzie.

Key Words: gravity, quantum gravity, principle
of equivalence, general theory of relativity, atom
interferometry.
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WHAT’S YOUR POISON?

L. MELTON
is a science writer based in London

Could the damage wreaked by alcohol, tobacco,
pollution and a bad diet all be caused by the
same little molecule, asks Lisa Meltom.

Key Words: Acetaldehyde, ethanol, alcohol,

drink, cancer.

HEART OF DARKNESS

S. CLARK
is a science writer based in the UK

\ )( Jhat is behind the mysterious force we call
dark energy? One way or another, it will
overturn our ideas about how the universe works.

Key Words: universe, cosmology, planets, space-
time, particles physics, gravitational physics, dark
matter, astronomy, galaxies, general relativity,
telescopes.

2 PAPERS

GAMMA IRRADIATION OF
BARLEY SEEDS AND ITS EFFECT
ONIONIC CONTENTS IN PLANTS
DIFFERING IN SALT TOLERANCE

T. CHARBAJI, K. KHALIFA, E AL-AIN
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P. O. Box 6091,
Damascus, Syria

In a field experiment, seeds of two barley
varieties Arabi Abiad (AA) and Pakistani PK
30163 (PK) were irradiated with a 15 Gy dose

2y pud) 4,30 23 Zisa
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