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*Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
**Department of Marine Biology, Higher Institute for
Marine Research, Tishreen University, Lattakia, RO.
Box: 224, Syria

In the present work, radioactivity has been
studied in several Mollusca collected from four
selected sites (Al Basset, Lattakia, Baniseand Tartous)
along the Syrian coast. Concentration Factors
(CF) of radionuclides (Lead-210, Polonium-210,
Uranium Isotopes, Potassium-40 and Ceasium-
137) in mussels and shells of Mollusca have been
calculated in order to determine the species that
could be used as Bioindicators for these isotopes.
Statistical analysis of the results using the box plot
method showed that the mussels of Spondylus
gaederopus spinosus and Chama pacifica can be
used as biomonitor for the studied radionuclides
in addition to shell of Strombus decorus persicus

and Spondylus gaederopus spinosus. While the
mussels of Brachidonta variabilis and Spondylus
gaederopus spinosus have shown good selectivity for
Cd and Pb and Pinctada radiate for Zn and Thais
Haemastoma haemostoma for Cu. In addition,
the migrant Mullusca from the Red Sea, Strombus
decoruspersicus, can be used as biomonitor for
lead, Zn and Cu, Cd, while the shell of Thais
Haemastoma haemostoma for lead. However, the
importance of the results of the present study that
are considered as a baseline data for radionuclides in
Mullusca distributed along the Syria coast and it is
the only study in the eastern Mediterranean basin,
that defined the Mollusca species which could be

use as biomonitors for radionuclides.

Key Words: Natural and Artificial Radionuclides,
Trace element, Mollusca, Syrian coast,
Biomonitors.
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soil electrical conductivity (ECe) and bulk density
(pb) on the precession, accuracy and sensitivity of
the tested equipments were evaluated. The study
showed that, Diviner2000 was very sensitive to
soil bulk density and electrical conductivity of
the soil (i.e. soil salinity) compared to the NS.
Multiple non-linear regressions improved the
fitting when both parameters (pb and ECe)
were included in the equation, even though the
correlation coefficient (R?) remained low in the
case of Diviner2000.

Key Words: NS, neutron scattering; CP,
capacitance probe; calibration; salinity.

POST-HARVEST POTATO
TREATMENT WITH
FENUGREEK SEED AND
LUFENURON AS PROTECTANTS
AGAINST THE POTATO TUBER
MOTH, PHTHORIMAEA
OPERCULELLA (LEPIDOPTERA:
GELECHIIDAE)

G. SAOUR
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P. O. Box 6091,

Damascus, Syria

Fenugreek, Trigonella foenum-graecum (L.),
seed powder, its methanol extract, and chitin
synthesis inhibitor lufenuron were evaluated for
their oviposition deterrence and residual activities
on the potato tuber moth Phthorimaea operculella
Zeller (Lepidoptera: = Gelechiidae). However,
almost no F, progeny was produced from tubers
treated with lufenuron insecticide. This study
reveals T. foenum-graecum to be a potent plant
material for protecting potatoes from P. operculella
infestation and damage.

T e
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Key Words: Phthorimaca operculella, Fenugreek,

lufenuron, oviposition deterrence.

THE POSSIBILITY OF
UTILIZATION OF SEWAGE
SLUDGE IN AGRICULTURE

M. AL- OUDAT, M. AL- BACHIR, F. KURD

ALI, A.F. ASFARY
Atomic Energy Commission, PO. Box 6091,

Damascus, Syria

The effects of dry sewage sludge application on
soil properties, crop productivity heavy elements
concentrations and pathogens in soil and plants
were studied for two successive seasons. The results
showed that sewage sludgeapplicationssignificantly
increased crop yield by up to two folds, and
provide the required amount of nutrients needed
by crops especially nitrogen and phosphorous.
The concentration of heavy metal and pathogens
did not exceed the Syrian regulations in both soil
and crops. Therefore, addition of sewage sludge
to the agricultural soils at a rate up to 40 t/h-1
is considered an effective way of improving soil
properties, crop productivity and provides a good
procedure to utilize sewage sludge, in reducing its
negative effects on the environment.

Key Words: Agriculture, heavy metal, pathogens,

sewage sludge.

A RADIOACTIVITY STUDY OF
MOLLUSCA DISTRIBUTED
ALONG THE SYRIAN COAST

M.S. AL-MASRI*, I. AMMAR**, S.
MAMISH*, M.A. HALEEM*
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actinides and fission products. The burn up results
indicated that the core life time of MNSR is being
mainly estimated by Sm-149 following by Gd-157
and Cd-113. The accumulation of these actinides
during 100 continuous operation days caused
a reduction of ca. 2 mk for the excess reactivity.
This result seems to be in good agreement with the
available empirical value of 1.8 mk which relates to
the whole discontinuous operation period of the
reactor since its start and up to now. The calculation
procedure simulates the sporadic operation with
an adequate continuous operation period. This
approximation is valid for the long lived actinides
that mainly dictate the core life time. However, it
is an overestimation for the concentration of short
lived radioactive products like Xe-135.

In the framework of this analysis the possibility
of replacement of current MNSR fuel through low
enriched fuels has been explored for two the fuel
types UO2-Mg and U3Si-Al. 'The results indicate
that the first type (UO2-Mg) realize the criticality
conditions with low enrichment of 20%, whereas
the second type (U3Si-Al) required increasing the
uranium enrichment up to 33%. For both fuel
types the contribution of plutonium isotopes on
the criticality has been also evaluated. Additionally,
the influence of mixing burnable absorbers (Gd-
157, Cd-113) with the fresh fuels was investigated
to identify their long-term control effect on the
excess reactivity. The calculation showed that the
decreasing of excess reactivity in case of Cd-113
is more homogenous and over the time due to the
lower burn up rate of Cd-113.

Finally, the study was devoted also to calculate
the contribution of adding a 3 mm Beryllium
shim to the top reflector. The comparison of
calculation results with the available experimental
data indicates good agreement with a relative
deviation of about 5%.

Key Words: CITATION, WIMSD4, MTR_PC
Package, Microscopic Cross sections, MNSR

Reactor, Fuel Burnup and Depletion, Burnable
Absorber.

TYPING OF BRUCELLA
MELITENSIS IN SOME AREA OF
SYRIA

Ayman AL-MARIRI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

Brucellosis is a zoonosis of large animals.
Humans usually acquire Brucella organisms by
ingestion of contaminated raw milk and milk
products. A total of 4280 blood samples and
6872 of raw milk collected from all the provinces
of Syria, were examined. The serum samples were
tested; where the milk samples were subjected to
MRT and isolation of brucella organisms. Brucella
identified as B. melitensis biovar 3. This study is
the first to describe the incidence of brucellosis
and typing Brucella from milk samples in Syria.

Key Words: Yersinia, Brucella, milk, typing,

ruminants.

PERFORMANCE OF NEUTRON
SCATTERING RELATIVETO
DIVINER2000 FOR ESTIMATING
SOIL WATER CONTENT IN
SALT AFFECTED SOILS

F. AL-AIN, J. ATTAR, F. HUSSEIN
Department of Agriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

A field experiment was conducted on sandy
clay and clayey soils at Deir Ezzor to compare the
performance of Neutron Scattering (NS) relative
to a capacitance probe (CP), Diviner2000, in our
local conditions under saline soils. The effect of
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M. H. KHARITA, Kh. SAKHITA,
Z ALDALLAL
Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

There is probability of exposure to uranium
for workers in the phosphate industry (Internal
exposure) by inhalation, and the deposition
of this uranium in organs and tissues, and
the consequence excretion out of the body by
perspiration or urine.

This study focuses on the determination of
uranium in urine samples of workers .some results
seem to be higher than the detection limit of the
method, therefore routine monitoring is required
for those workers.

Key Words: Intake, urine samples, derived
investigation level, derived registration level,
internal dose.

SELECTION OF OPTIMAL
DOSES FOR MUTATION
INDUCTION IN TWO SPECIES
OF COTTON G. HIRSUTUM
AND G. BARBADENSE

D. JAWDAT, I. KARAJOLI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P> O. Box 6091,

Damascus, Syria

Seedsfromsixvarietiesof Gossypium hirusutum
and from one variety of Gossypium barbadense
were cultured in plastic containers (20 x 60 x
30 cm) with compost (Terfgroup, Netherlands).
Germination readings were taken 14 days after
culture, where plants with first true leaf was
chosen for readings. The highest percentages
of germinations were 83.3 (C6040) and 80 %
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(Rakka 5). Seeds of Rakka 5 were subjected to
gamma radiation (**Co) with radiation activity of
4 kci using the Gamma cell (Isolvated, made in
Russia) at the Radiation Technology department
at the AECS. The following doses were used in a
rate of 1.8548 KGry/h: 100,150,200, 250, 300,
350,400 and 500 Gry. On the other hand, seeds
of C6040 were subjected to 100,150,200, 250
and 300 Gry. The results indicated the effects of
gamma radiation doses on germination rate, plant
height, distance between cotyledons leaves and
first true leaf and flowering time.

Key Words: Cotton, Flowering time and
mutations

STUDYING THE FUEL
BURNUP OF MNSR REACTOR
AND ESTIMATING THE
CONCENTRATIONS OF MAIN
FISSION PRODUCTS USING
THE CODES WIMS-D4 AND
CITATION

H. Haj Hassan, N. Ghazi, A. Hainoun
Department of Nuclear Engineering, Azomic Energy
Commission, P. O. Box 6091, Damascus, Syria

The codes WIMSD-4 and BORGLES - part of
the MTR-PC code package- have been applied to
prepare the microscopic cross section library for
the main elements of MNSR core for 6 neutron
energy groups. The generated library was utilized
from the 3D code CITATION to perform the
calculation of fuel burn up and depletion including
the identification of main fission products and its
effects on the multiplication factor. In this regard
some modifications have been introduced to the
subroutine NUCY in CITATION to incorporate

estimating the concentration of the related
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orientations of boron hydrogen chains have been
considered. The geometrical orientations of the
chains are based on the space groups P2,/2 and
P2,/n depending on whether the single bond -
double bond pattern on the two chains in the unit
cell is in phase or antiphase, respectively. Using
the Full potential linearized augmented plane
waves (FP-LAPW) density functional theory
within the generalized gradient approximation,
the optimal volumes, the ground state energies,
band structures and the density of states of levels
have been reported. Our results show that the in
phase pattern behaves as poor conductor while

the antiphase has a gap of 0.5 eV.

Key Words: boron, hydrogen, density functional
theory, monoclinic unit cell.

& REPORTS

DETERMINATION OF RADIUM-
226 IN FRESH WATER USING
ALPHA SPECTROSCOPY

M. E. BYRAKDAR
Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

Four Radium isotopes are present in nature,
i.e. Ra-223, Ra-224, Ra-226, and Ra-228. The
first three are alpha emitters while the last is a
beta emitter. Because of the importance of the
determination of Alpha isotope emitters in pure
water (drinking water), this work focuses on
the determination of radium-226 as it has the
longest half-life (1600 years, in comparison to
11.4 day, 3.66 days, respectively) using Alpha
Spectroscopy.

This method has capability to be applied in

sampling fields and low detection limit which in

turn makes the analysis of low-level radioactive
environmental water samples, with hardness does
not exceed 40 French Degree, satistying for Health
and Environment Control Programmes. However,
counting the samples using Alpha spectroscopy
has to be immediate (or within 48 hours)

Key Words: Radium, Alpha spectroscopy,
Hardness, Pure water, Radio analytical methods.

APPLICATION THE NEUTRON
ACTIVATION ANALYSIS
TECHNIQUE IN TRACE

ELEMENTS ANALYSIS

I. khamis, A. Sarhil, Eng. N. Alsaml
Department of Nuclear Engineering, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

The  kO-standardization  method
comparator method) was implement using

(single

gold comparator for analysis trace element in
environmental samples. Also nuclear reactor
constants (Cd-ratio, f anda) were determined in
the inner irradiation sites at MNS Reactor. ko-
IAEA software was install and apply.

Key Words: K -standardization method,
Instrumental neutron activation, MNSR,
k -IAEA software, Nuclear constants,
Environmental.

ASSESSMENT OF INTERNAL
DOSE CAUSED BY URANIUM
ISOTOPES FOR WORKERS IN
THE PHOSPHATIC INDUSTRY
USING ALPHA SPECTROMETRY
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and P4 are the main uranium sources in the study
region, where the uranium migration is outward
from these regions. The other seven lithological
units C1, C2, C3, M1, M2, M3 and M4 are
successivaly enriched by uranium during the
geological evolution of the crust, where uranium
migration is in an inward direction. It was also
shown that uranium migration has occured
from its source for a short distance, limited by
the boundaries of the lithological units which
surround the phosphatic units. This finding is
important from a prospecting and exploration
point of view, and suggests future uranium
investigation activities are close to the phosphatic
sources, if this process is creating the uranium

distribution. Al-Awabed Region,

Key Words: Phosphate and uranium
prospecting, Uranium migration, Aerial
spectrometry survey, Syria.

INHERITANCE OF VIRULENCE
IN PYRENOPHORA GRAMINEA

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

Pyrenophora graminea, the causal agent of
leaf stripe of barley, is an economically important
disease with a worldwide distribution. To examine
the inheritance of virulence in this fungus, a cross
was made between two isolates that differed
widely in their DNA and virulence. Of the 70
progeny tested, 36 exhibited high virulence and 34
exhibited low virulence on barley cultivar Furatl.
The data support a model in which a single,
major gene controls virulence in P. graminea (1:1
ratio; X?= 0.72, P = 36.3). This information will
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now allow for a map-based cloning approach to

identify the gene.

Key Words: Pyrenophora graminea-Virulence,
Leaf stripe, Inheritance, Barley.

EXPERIMENTAL STUDY OF
THE DETECTOR CAPACITANCE
ON THE RESPONSE OF
ATYPICAL NUCLEAR
ELECTRONICS CHANNEL

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

Noise and signal, in a typical nuclear electronics
channel, were studied. Experimental results were
compared with deduced theoretical models
especially for the noise. In these models, the
influence of the total capacitance at the input of
the channel, as well as the considered type of the
preamplifier (ideal and real), have been taken into
account. It was found, that the input capacitance
cffects the noise more than the signal. Also, the
real preamplifier type was more matched with the
experimental result from the noise calculation.

Key Words: Noise, Detector capacitance,
Preamplifier, ENC.

BORON HYDROGEN IN
CRYSTALLINE FORM

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

In a three dimensional crystal two different
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index increases from 1.92 to 1.97 with increasing
power from 100 to 300 W, and from 1.70 to 1.92
with increasing precursor flow rate from 1 to 10
sccm. The optical energy-band gap E, and the
optical-absorption tail AE have been estimated
from optical absorption spectra, it is found that
E, decreases from 3.28 eV to 3.14 ¢V with power
increase from 100 to 300 W, and from 3.54 eV to
3.28 ¢V with precursor flow rate increase from 1
to 10 sccm. AE is found to increase with applied
RF power and precursor flow rate increase. The
dependence of optical constants on deposition
parameters has been correlated to plasma OES.

Key Words: hexamethyldisiloxane, optical
emission spectroscopy, optical constants,

PECVD; RF Hollow cathode discharges.

DOSIMETRIC PROPERTIES
OF A RADIOCHROMIC GEL
DETECTOR FOR DIAGNOSTIC
X-RAYS

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

The gel dosimetry method was found to be
capable of addressing complicated issues related
to dose measurements particularly in modern
sophisticated radiotherapy applications. The
Ferrous-sulphate Xylenol-orange and Gelatin
(FXG) radiochromic gel dosemeter is one of
the systems used for such applications. Some
chemical dosemeters show different response for
low and medium energy X-rays in comparison
with high energy y—photons. The energy and dose
rate dependence of the FXG dose response was
examined. In addition to the detector response
other important dosimetric properties of the

system were investigated for different X-ray beam
qualities with tube voltages in the range 100 — 300
kV. An orthovoltage X-ray therapy unit was used
to irradiate standard sized samples of FXG from
different batches for radiation doses in the range
0- 20 Gy.

Key Words: radiation dosimetry, radiochromic
gel detector, X-ray beam qualities.

URANIUM MIGRATION IN
A SEDIMENTOLOGICAL
PHOSPHATIC ENVIRONMENT
IN NORTHERN PALMYRIDES,
AL-AWABED AREA, SYRIA

J. ASFAHANI, M. AISSA, R. AL-HENT
Department of Geology, Atomic Energy Commission,
P.O. Box 6091, Damascus, Syria

In previously published research, a factor
analysis approach has been applied to airborne
spectrometricdataofthe Al-Awabedarea, Northern
Palmyrides, Syria. A model of four factors (F1, F2,
F3 and F4) has proven to be sufficient to represent
the acquired data, where 94% of the total data
variance is explained. A scored lithological map
including eleven radiometric units is established.
Uranium migration trends have been determined
for the first time through airborne spectrometric
data of the study region, where different regional
maps explaining the migration behevior have been
established. A radioactive geological model of
such a migration is established and clearly shows
that directions of uranium migration are strongly
influenced by network drainage, topography and
fracturing systems in the region. Lithology of the
eleven studied units also plays a dominant role in
the rate of uranium migration. It was found that
the four lithological phosphatic units P1, P2, P3
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through two parallel diodes. The method is based
on the fact that all parallel branches are always
under the same voltage; in particular, the open
circuit voltage is the same for the cell as a whole as
well as for each of the two diodes. With the help
of the parameters of each diode and its share in the
cell short circuit current, its light current voltage
characteristic can be drawn, and its individual fill
factor calculated. The method suggests a way to
estimate the cell fill factor with the help of the
individual fill factors. The application of the
method is carried out on experimental data of a

ZnO/CdS/CuGaSe, single crystal solar cell.

Key Words: Solar cells, CuGaSe,, interface

recombination, tunnelling, activation energy.

PYRUS SYRIACA: AN
ECOLOGICAL AND
MOLECULAR STUDY

N. MIRALI, N. HAIDER, I. NABULSI,
1 Department of Molecular Biology &
Biotechnology,

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

This study aimed at investigating the genotypes
of Pyrussyriaca Boiss growing in Syria, their genetic
relationships, and the environmental conditions
and their relations with these genotypes. Fifty nine
samples were selected from different geographical
regions in Syria to analyze DNA by employing the
PCR-based Randomly Amplified Polymorphic
DNA (RAPD) technique. Results showed that P.
syriaca is widely distributed, and thus grows under
all prevalent climatic conditions of Syria and on
all soil types. No correlation was found between
morphological differences in leaves or fruits and
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the geographical distribution. Moreover, the
morphological differences were not reflected in
the molecular variation revealed. However, in
the dendrogram constructed using RAPD data,
samples were grouped in two main clusters, the
majority of samples in cluster I belong to humid
and semi-humid climates whereas, the majority
of cluster II samples belong to arid and semi-arid
climates.

Key Words: biodiversity, distribution, ecology,
Pyrus syriaca and RAPD:s.

OPTICAL CONSTANTS OF
SILICONE-LIKE (Si:O,:C,:H,)
THIN FILMS DEPOSITED
ON QUARTZ USING
HEXAMETHYLDISILOXANE
IN A REMOTE RF HOLLOW
CATHODE DISCHARGE
PLASMA

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

Deposition of amorphous silicone-like (Si:O.:
C,:H,) thin films in a remote RF hollow cathode
discharge plasma using Hexamethyldisoloxane
as monomer and Ar as feed gas; has been
investigated for films optical constants and plasma
diagnostic as a function of RF power (100-300
W) and precursor flow rate (1-10 sccm). Plasma
diagnostic has been performed using Optical
Emission Spectroscopy (OES). The optical
constants (refractive index, extinction coefhicient
and dielectric constant) have been obtained by
reflection/transmission measurements in the
range 300-700 nm. It is found that the refractive
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OESTROUS SYNCHRONISATION
AND FERTILITY IN CYCLING
DAMASCUS DOES

USING THE SYNTHETIC
PROSTAGLANDIN F20, ILIREN

M. ZARKAWI
Division of Animal Production, Department of
Agriculture, Aromic Energy Commission, P O. Box
6091, Damascus, Syria

To assess the effect of synthetic prostaglandin
F2a (PGF2a) Iliren, on oestrous synchronisation
and other related parameters, 9 intact indigenous
Damascus does each were either intramuscularly
injected twice with 2 ml of synthetic prostaglandin
F2a, Iliren (0.3 mg Tiaprost) at an interval of 12
d (P) or served as control (C) with no treatments.
Does in group P responded to the treatment and
exhibited oestrus at an average of 96 h; whereas,
does in group C exhibited oestrus at an average
of 199 h after bucks introduction. The treatment
had no significant effect (P>0.05) on duration
of pregnancy, fecundity rate of does, birth or
weaning weight of kids at 3 months of age. At
the second injection of PGF2a, there were
active corpora lutea formed in some ovaries of
the does treated with Iliren as indicated by the
high concentration of progesterone. It could be
concluded that it is possible to use the synthetic
prostaglandin F2a, Iliren, at a dose of 2 ml (0.3
mg Tiaprost) given twice at an interval of 12 d for
oestrous synchronisation in local Damascus does
during the breeding season with no adverse effect
on the reproductive or growth parameters.

Key Words: ilerin, reproduction, Damascus
does, progesterone.

REMOVAL OF FLUORIDE
FROM COMMERCIAL SYRIAN
WET PHOSPHORIC ACID BY
PRECIPITATION

M. K. ABEDLBAKE
Hydrometallurgy Office, Azomic Energy Commission,
P O. Box 6091, Damascus, Syria

The removal of fluoride from commercial
Syrian wet Phosphoric acid was studied by
precipitation with different Sodium and Potassium
salts in different conditions: stoichiometric ratio,
temperature and mixing time. The ideal conditions
that give a high removal was obtained. All salts
give high

Sodium Chloride is recommended for economical

removal of 95-97%. Commercial

reasons.

Key Words: phosphoric acid, precipitation,
fluoride.

AMETHOD TO SEPARATE CELL
LIGHT CURRENT INTO ITS
CONSTITUENT DIODE LIGHT
CURRENTS IN SOLAR CELLS
DESCRIBED THROUGH TWO
PARALLEL DIODES

M. SAAD , A. KASSIS

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

A method is presented which suggests the
sharing out of cell short circuit current among the
constituent parallel branches of the equivalent
circuit, allowing for the identification of their
light current contributions in solar cells described
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& ARTICLES

SOUNDING OUT THE BIG
BANG

C.]. HOGAN
The Departments of Physics and Astronomy at the
University of Washington, Seattle, US

Gravitational waves offer a unique way
of studying inflation and other fundamental
processes of the very early universe, explains Craig
J Hogan, and may even connect string theory with
the world of experiment.

Key Words: gravitational waves, big bang, laser
interferometer space antenna, string theory,
inflation of universe, cosmic phase transition.

CLEAN COAL

L-S. FAN, E LI
Department of Chemical and Biomolecular
Engineering, Ohio State University, US

Coal burning is a major producer of carbon
dioxide and its use is set to increase dramatically
this century, Liang-Shih Fan and Fanxing Li
describe how physics-based techniques are helping
coal clean up its act.

Key Words: carbon dioxide, carbon combustion,
fossil fuels, world warming, coal gasification.

A NEW DAWN FOR NUCLEAR
POWER

P. NORMAN
runs the postgraduate MSc course in the physics and
technology of nuclear reactors at the University of
Birmingham, UK
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Despite its environmentally unfriendly image,
nuclear power is firmly back on the world’s energy
agenda thanks to the need to cut carbon-dioxide
emissions. Paul Norman, Andrew Worrall and
Kevin Hesketh describe how the next generation
of nuclear power stations will be cleaner and more

efficient than ever.

Key Words: global warming, nuclear power,
carbon-dioxide, pollutants, reactors.

BRIGHT OUTLOOK FOR SOLAR
CELLS

E. CARTLIDGE
A News Editor of Physics World

Nanotechnology could transform solar cells
from niche products to devices that provide a

significant fraction of the world’s energy.

Key Words: solar cells, nanotechnology, third-
generation cell, three generation of solar cells,
quantum well cell, quantum dot cell.

THE PLASMA REVOLUTION

N. PATEL
A writer based in New York City

Particle accelerators that use plasma technology
promise to shake up the fields of high-energy
particle physics and cancer treatment. Challenges
remain, but smaller, cheaper machines are within

reach.

Key Words: linear collider, wake-field oscillation,
turbulence.
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