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passed the criteria set for precision and accuracy
applied for this test in relation to Radium-226 and
Radium-228, respectively. These two isotopes are
the most important isotopes in the oil industry.

Key Words: Radium-226, Soil, Reference
Sample, Proficiency Test, Oil Industry.

DETERMINATION OF
SOME TRACE ELEMENTS IN
BIOLOGICAL SAMPLES USING
XRF AND TXRF TECHNIQUES

ALI KHUDER, GEHAD KARJOU,
MOHAMMAD KHALED SAWAN

Department of Chemistry, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

RF and TXRF techniques were successfully
sed for the multi-element determination of
trace elements in whole blood and human head
hair samples. This was achieved by the direct
analysis using XRF technique with different
collimation units and by the optimized chemical
procedures for TXRF analysis. Light elements of
S and P were preferably determined by XRF with
primary x-ray excitation, while, elements of K,
Ca, Fe, and Br were determined with a very good
accuracy and precision using XRF with Cu- and
Mo-secondary targets. The chemical procedure
dependent on the preconcentration of trace
elements by APDC was superiorly used for the
determination of traces of Ni and Pb in the range
of 1.0-1.7 pg/dl and 11-23 pg/dl, respectively,
in whole blood samples by TXRF technique;
determination of other elements as Cu and Zn
was also achievable using this approach. Rb in
whole blood samples was determined directly
after the digestion of samples using PTFE-bomb
for TXRF analysis.
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Key Words: XRE, TXRF, whole blood, human
head hair.

GROWTH AND N-UPTAKE
IN SORGHUM PLANTS
MANURED WITH DIFFERENT
AMOUNTS OF LEUCAENA
LEUCOCEPHALA SHOOTS
AS AFFECTED BY TIME OF
APPLICATION

E KURDALI AND M. AL-SHAMMA'A
Department of Agriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

pot experiment was conducted to determine

the impact of adding four rates of nitrogen
in the form of Leucaena leucocephala green
manure (LGM) as affected by different time of
application on the performance of Sorghum
bicolor using “N. Results showed that LGM
significantly increased dry matter production
and N yield of sorghum. Incorporation of LGM
30days before planting at a rate of 120 kg N/ha
seemed to be the best treatment in enhancing
dry matter yield and N yield in panicles, roots
and the entire plant of sorghum. However, The
proper timing of LGM incorporation seemed to
be at planting in obtaining higher amounts of
Ndf_, lower Ndfs, and greater dry matter and
N yield in sorghum leaves. The beneficial effects
of LGM on sorghum growth was attributed not
only to the additional N availability to the plant,
but also to effects on the enhancement of soil N
uptake, particularly when the incorporation was
mad before a sufficient time from planting.

Key Words: Leucaena leucocephala, Sorghum
bicolor, Green Manure, "N.
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M. ALBARHOUM, N. ZAIDAN
Department of Nuclear Engineering, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

User Interface is designed to enable running

the CITATION code under Windows. Four
sections of CITATION Input File are arranged in
the form of 4 interfaces, in which all the parameters
of the section can be modified dynamically.

The Help for each parameter (item) can be
read from a general Help for the section which, in
turn, can be visualized upon secelting the section
from the program general menu.

Key Words: program, visual FORTRAN,
CITATION, interface, windows.

CONSTRUCTION OF
COHERENT ANTISTOKES
RAMAN SPECTROSCOPY (CARS)

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

oherent Antistokes Raman Spectroscopy

(CARS) has been built. It consists of a Raman
cell, which is filled with CO, gas at 5 atm pressure
and a frequency doubled Nd-YAG laser pumped
dye laser. The two beams are focused by means of
a bi-convex lens into Raman cell. The Antistokes
signals (CARS signals) are generated due to Four-
wave mixing process. The Antistokes signals
were directed to monochrometer entrance slit by
prism. The signals are detected by photomultiplier
detector which is fixed on the exit slit and
connected to data acquisition card located inside
the computer case. The dye laser frequency has to
be tuned to satisfy the energy difference between
the v, beam (Nd- YAG laser beam) and the v,
beam (the Stokes beam or the dye laser beam)

L. 222 nmaa
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exactly corresponds to a vibrational - rotational
Raman resonance (v,-v =v ) in the *CO, or
PCO, molecule, then The Antistokes signals (v,)
will be generated. The spectra of The cars signals
have been recorded to determine the isotope shift

of 12C02, 13COZ, which is 18.3 cm™.

Key Words: Hydrogen, Isotope shift, CARS

spectroscopy.

A PROFICIENCYTEST FOR
SOME LABORATORIES IN
ARAB COUNTRIES FOR
DETERMINATION OF NATURALLY
OCCURRING RADIOACTIVE
MATERIALS CONTAMINATED
SOIL REFERENCE SAMPLE WITH
PRODUCED WATER IN OIL FIELD

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

In the present study, results of first proficiency
test exercise for radiochemical laboratories of
some Arab countries using contaminated reference
soil sample prepared by the Syrian Atomic Energy
Commission. The soil sample was collected from
one of the highly radioactively contaminated
lagoons with production water in the Syrian
oilfields. Laboratories from six countries naturally
occurring radioactive materials (Radium isotopes)
present in produced water and radiation have
been participated in this test, viz. Kuwait, Egypt,
Yemen, Tunisia, Jordan and Syria. The results have
evaluated using statistical criteria to evaluate the
performance of each laboratory in addition to the
overall evaluation for each isotope. This evaluation
has indicated that 57% and 86% of the results
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17025: 1999 in the Analytical Laboratory.

The study shows the Control Charts for all
Participant Exercises Results in order to monitor
the statistical Control of the Analytical System.

Sample Preparation, data manipulation and
Programme management were described in the
report.

Although; Tritium Measurement Technique
is not Relatively simple, the Quality Control
Mechanisms should be Applied to this Analytical
Technique to ensure data Reliability.

This study shows the Procedure which used to
Measure the Participating Analytical Performance.

Key Words: tritium measurement, proficiency
test, intercomparison, control charts, quality
assurance, method validation, radioelement
decay, half-life, enrichment, liquid
scintillation counter.

SIMULATION OF DIFFUSION
CONTROLLED ETCHING

M. CHAHOUD
Department of Scientific Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

A;lew approach to simulate diffusion controlled
tching is presented. In this approach the
concentration profile of the etching solution at the
mask free areas of the substrate surface is at first
calculated. Afterwards, a virtual diffusion process
with the calculated concentration as the diffusion
source is performed. The simulation result
(etching profile) is then presented through an iso-
concentration line, whose value is determined by
fitting to an experimental result.

Comparisons  between two dimensional
simulated results and results presented in the
literature show good agreement.

Key Words: Etching simulation, Diffusion
controlled etching.
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EFFECT OF IRRIGATION
METHODS, NITROGEN AND
PHOSPHORUS FERTILIZER
RATES ON SUGAR BEET YIELD
AND QUALITY

M. JANAT
Department of Agriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
J. ABUDL KAREEM
Ministry of Agriculture GCASR

Field experiments were conducted on 2002 to
study the response of sugar beet to different
nitrogen and phosphorus application rates
under drip fertigation and surface irrigation.
Two irrigation methods were tested, traditional
sprinkler irrigation and drip fertigation practice
with four N treatments 0, 70, 140 and 210 kg
N/ha. Results revealed that the introduction of
drip fertigation practice was not proved to be a
water saving relative to sprinkler irrigation. Dry
matter production was slightly increased for the
drip-fertigated treatments relative to sprinkler
irrigated treatments in growing seasons. In
most cases, application of phosphorus fertilizer
improved sugar beet yield as well as N uptake for
both irrigation methods. Drip fertigation had no
negative effects on sugar content and other related
properties, furthermore some of those properties
were enhanced due to the employment of drip
fertigation. Field water use efficiency followed
a similar trend and was highly increased under
sprinkler irrigation relative to drip-fertigation for
sugar beet yield parameter.

Key Words: nitrogen fertilizer rates, phosphorus
fertilizer, fertigation, sprinkler irrigation.

A VISUAL FORTRAN USER
INTERFACE FOR CITATION
CODE

AALAM AL-THARRA, N°. 110, JULY/AUGUST 2007
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wheat grains treated with varying concentrations
of fenoxycarb. Irradiation with varying doses of
gamma rays followed by rearing on non-treated
wheat grains. Irradiation with varying doses of
gamma rays followed by rearing on fenoxycarb-
treated wheat grains. The development of these
larvae was followed and the percentage of each
developmental stage was recorded. Results indicate
that the combined use of radiation and fenoxycarb
resulted in a accumulative effect that leads to the
reduction in the doses of both treatments needed
to achievea complete abolition of adult emergence.
Within five weeks of commencement about 85 %
of the larvae in the control treatment have reached
adulthood, eggs laid by these adults have hatched
into life larvae. When larvae were irradiated with
gamma ray, development was disrupted and
percentages of emerging adults decreased with the
increase in irradiation dose. At a dose of 100 Gy
adult emergence was abolished and no adults were
found five weeks from the start of the experiment .
Likewise, Rearing of larvae on fenoxycarb-treated
grains resulted in a disruption of development
and a dose of 1ppm was necessary to achieve total
abolishment of adult emergence. However, when
a combination of gamma ray and fenoxycarb
treatment was applied a accumulative effect was
observed resulting in a reduction in the doses
of irradiation and fenoxycarb needed to achieve
similar results. The doses needed to achieve a total
absence of adult emergence were reduced to 50Gy
and 0.063 ppm for irradiation and fenoxycarb
treatment respectively. The significance of the
above results is discussed, and an explanation to
the observed accumulative effect is offered.

Key Words: khapra, gamma radiation,
fenoxycarb, protection.

EFFECT OF THIACLOPRID
AGAINST THE POTATO TUBER
MOTH PHTHORIMAEA
OPERCULELLA ZELLER
(LEPIDOPTERA: GELECHIIDAE)

L. 222 nmaa
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G. SAOUR
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

pplication  of thiacloprid at several

concentrations on different age groups of
eggs had no effect on egg hatchability. However,
larval hatch was significantly decreased and egg
incubation period was increased when 4-4.5 day-
old eggs were treated with thiacloprid at 0.4 ml
rate compared with the untreated control. When
already infected potato seedlings or tubers were
treated with thiacloprid at 0.4 ml rate, adult
emergence was dramatically decreased. Our data
suggest that potato plants or tubers treated with
thiaclporid should be well protected from the
possibility of infestations by the potato tuber
moth.

Key Words: Potato tuber moth, thiacloprid,
insecticides, chloronicotinyl.

QUALITY CONTROL OF
TRITIUM ANALYSIS IN AQUATIC
SAMPLES BY ENRICHMENT
PROCESS USING LIQUID
SCINTILLATION COUNTER

E AL BICH
Quality Assurance Office, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

his Report Explains the big role of the Inter-
comparison Programme, in Quality Control
of Tritium Analysis.

Tt makes sure that Results are Traceability to
the SI System International for the Analysis and
Measurements.

This Procedure is very necessary to Valid the
Analytical Method, and for the Competence of
Testing and Calibration Laboratory.

The Laboratory should Applies the General
Requirements of International Standard ISO/
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calculated mean Th/U mass ratio for these two
possible types of source rock were 2.4 and 5.78.
In addition, the ***Ra/?**Ra mean activity ratio was
also used to estimate the age of some deposited
scales in tubulars; the results were compared
with the ***Ra/?**Ra activity ratio dating method.
Monthly variations of **Ra and **Ra activity
concentrations and the **Ra/**Ra activity ratio
in produced water were also observed, the major
causes for these variations being related to the type
of injection water and interwell reactions. Possible
relationships between ?*Ra and ?*Ra activity
concentrations, the **Ra/**Ra activity ratio and
produced water physical and chemical properties
were statistically evaluated; no linear correlations
were found.

Key Words: oilfields, produced water,

characterizations, radium isotopes, Syria.

COMPUTATIONAL MODEL
OF DUAL Q-SWITCHING AND
LASING PROCESSES OF THE
PULSED
CR*:YAG LASER PUMPED BY
ND-GLASS LASER

B. ABDUL GHANI, M. HAMMADI
Department of Scientific Services, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

mathematical model describing the absorption

nd oscillation processes of intracavity Cr*::
YAG crystal pumped by Nd-glass laser has been
developed, in order to describe the temporal
behavior of laser-absorber system. The model has
been assumed that the Cr* ions excited to a higher
level by excited state absorption, followed by
relaxation directly to the upper laser level through

http://serversmiso.aecs.sy

Gl glaall alai (ii€a

fast channel, and indirectly through slow proposed
intermediate channel at different lifetimes.

The model offers simple kinetic mechanisms for
pulsed solid state lasers and also the influence of the
variations of the laser input parameters (pumping
rate, maximum amplification coefficient and loss
coefficient) on the output pulse characteristics of
the passive Q-switched Nd-glass and pulsed Cr*:
YAG lasers. The model estimates the temporal
behavior of the population densities of different
levels and laser beam densities as well as predicts
the nanosecond output laser pulses of passive Q-
switched Nd-glass laser and pulsed Cr**: YAG laser.
The calculated results are in good agreement with
the available experimental and theoretical data in
the literature.

Key Words: computational model, dual Q-
switching, Nd-glass laser, pulsed Cr*: YAG
laser.

& REPORTS

COMBINED USE OF LOW DOSE
GAMMA IRRADIATION AND
FENOXYCARB, AS A MEANS
OF PROTECTION AGAINST
INFESTATION OF WHEAT
GRAINS WITH KHAPRA BEETLE
TROGODERMA GRANARIUM,
EVERTS

I. GHANEM, H. AL-EK
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

I arvae of khapra beetle were exposed to one

of the following treatments: Rearing on

AALAM AL-THARRA, N°. 110, JULY/AUGUST 2007

A pud) 4,300 Z3LLY Zia



ppm. The analysis of 18 samples taken according
to F2 indicates that K% concentration varies
between 0.001 and 0.324 with an average of 0.145
and a standard deviation of 0.122. The analysis of
16 samples taken according to F3 indicates that
K% concentration varies between 0.024 and 0.558
with an average of 0.227 and a standard deviation
of 0.133. These y- results are expected and fit very
well with the results obtained by the factor analysis
approach. Therefore, the validity and efficacy of
the factor analysis approach, to be widely used
as a guide in exploration and smart sampling for
mining programmes, are well demonstrated. The
established phosphate maps show a width extension
and distribution, and clearly indicate the potential
of the research area, and it merits to be followed by
economic exploration.

Key Words: Uranium phosphate prospecting.
Airborne spectrometric survey. guiding smart
sampling technique. Al-Awabed area. Syria.

THERMAL BEHAVIOR OF
GAMMA-IRRADIATED
AMORPHOUS POLY (ETHYLENE
TEREPHTHALATE) FILMS

M. KATTAN
Department of Radiation Technology, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

Poly (ethylene terephthalate) (PET) was
irradiated in air by gamma rays at dose rate of
28 kGy/h for doses up to 3500 kGy. The influences
of gamma irradiation on the glass transition
and degree of crystallinity were investigated by
differential scanning calorimetry (DSC). For
amorphous PET, the observed glass transition

temperature Tg and step of heat capacity AC

L. 22 nmaa
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decreased with absorbed dose. These decreases were
attributed to a predominant chain scission process.
The glass transition temperature may be useful as
an indicator of radiation to the PET. The results
showed also that such chain scission increased in
mobility which lead to a greater crystallizability

Key Words: Poly (ethylene terephthalate), glass
transition, crystallization, irradiation, thermal

analysis.

SPATIAL AND MONTHLY
VARIATIONS OF RADIUM
ISOTOPES IN PRODUCED

WATER DURING OIL
PRODUCTION

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

S patial and monthly variations of radium
isotope concentrations in produced water have
been evaluated during oil production. Samples of
produced water were collected and analyzed on a
monthly basis over a period of five months, the
samples deriving from eleven main oil production
wells at three Syrian oilfields. The highest average
220Ra, Ra and **Ra concentrations in these
samples of water were found to be 41 Bq 17, 37.5
Bql'and 1.1 Bq 1", respectively. The data obtained
for *Ra, **Ra and the *Ra/**Ra activity ratio
were evaluated statistically and displayed using the
Box Plot method; clear variations can be observed
from one field to another, indicating differences in
the geological formation of the reservoir. The **Ra/
226Ra activity ratio variations reflect the variability
of the Th/U mass ratio of the geological formation,
suggesting two different source rock types. The
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monthly and daily building's thermal load, three
widely used statistical estimators, namely, root mean
square difference RMSD, total standard error SEE,
and the chi square % were worked out to assess the
performance of each TMY. The findings showed
that the TMY giving the closest performance to
the average performance of the building's thermal
system as predicted using the 10-year weather data
is the one generated by using the modified Sandia
method. This method gives sufficiently accurate
results compared with the other methods reported
in the literature.

Key Words: thermal engineering, TMY,
methods, meteorological variables.

PREDICTION OF THE IN-CORE
POWER AND THE AVERAGE
CORE TEMPERATURE USING
DOSE-RATE MEASUREMENTS
IN THE SYRIAN MINIATURE
NEUTRON SOURCE REACTOR

he measurement of the dose-rate on the top-

surface of the Miniature Neutron Source
Reactor (MNSR) has been used to monitor the in-
core reactor power and estimate the average core
temperature. An experimental correlation for the
prediction of both reactor power level and average
core-coolant temperature as functions of dose-rate
measurement have been obtained. An alternative
method for both neutron flux monitoring
and average core temperature using dose-rate
measurement has been suggested. Comparing
the results with the calibrated reactor power,
reasonable agreement between predicted and real
data measurement has been found. Despite of this
agreement, the measurement of dose-rate on top
of the MNSR surface as an additional mean for
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the prediction of in-core power or average core
temperature should be considered carefully.

Key Words: Dose-rate, power, MNSR,

temperature, prediction.

IDENTIFYING
SPECTROMETRIC SIGNATURES
OF PHOSPHATE DEPOSITS
AND ENCLOSING SEDIMENTS
IN AL-AWABED AREA,
NORTHERN PALMYRIDES,
CENTRAL SYRIA BY THE USE
OF STATISTICAL FACTOR
ANALYSIS

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

In previous published research, a factor
analysis approach has been applied to airborne
spectrometric data of Al-Awabed area, Northern
Palmyrides, Syria. A model of four factors (F1, F2,
F3 and F4) has proven to be sufficient to represent
the aquired data, where 94% of the total data
variance is explained. A powerful tool for direct
differenciation of variuous rocks units is obtained
through the mapping of these four factors, where
a scored lithological map including 11 radiometric
units is established. Ninty nine rock samples
have been taken according to the four factors to
be analyzed by the y- spectrometry technique in
order to determine their content of eU, eTh and
K%. The analysis of 65 samples according to
F1 indicates that uranium concentration varies
between 2.74 and 123.3 ppm with an average
of 58.85 ppm and a standard deviation of 32.53
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differential equations of the model is numericaly
solved. These equations describe the operation of
the laser with certain ratio 1:3:6 of the mixture
CO,:N.: He and average output power of 550 W.

The temporal behavior of the output power and
photon density was obtained. The effects of kinetic
temperature, coupled mirror reflectivity, gas flow
speed, and cavity loss on the output power were
studied.

Calculated output power was compared with its
measured value taken from experiment and a good
agreement was observed.

Key Words: industrial CO, laser; fast axial flow

laser; modeling.

THE USE OF SDS-PAGE SEED
PROTEIN VARIABILITY WITHIN
AND AMONG ACCESSIONS TO
PREDICT THE MATING SYSTEM
OF SOME VICIA SPECIES

N. MIRALI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

eed proteins were used to estimate the variability

within and among accessions of some Vicia
species endemic to Syria. For the detection of
within accessions variability, three accessions
from each of V. sativa ssp. sativa, V. sativa ssp.
nigra, V. sativa ssp. amphicarpa, V. ervilia, V.
narbonensis, V. faba and V. villosa were analysed
by sodium dodecyl sulphate polyacrylamide gel
electrophoresis (SDS-PAGE). From each accession
10 single seeds were analysed and the number
of variants was taken. Average variability within
accessions in each species was estimated and their
mean was compared with the percent disagreement

L. 202022 nmma
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value (PDV) among all accessions of the same
Vicia species. Results revealed that cross-fertilizing
species were characterized by a much larger within-
accession variation than that among accessions
with this ratio reaching 4.1 in V. villosa and 3.1 in
V. faba, whereas, in self-fertilizing species the ratio
seldom exceeded 2. It could be concluded that the
use of seed protein electrophoresis is an easy and
inexpensive technique that may be used to predict
the mating system in Vicia species.

Key Words: electrophoresis, genetic diversity,
SDS-PAGE, storage proteins, vicia.

COMPARISON OF
METHODOLOGIES FORTMY
GENERATION USING 10 YEARS
DATA FOR DAMASCUS, SYRIA

K. SKEIKER
Department of Scientific Services, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

he generation of a typical meteorological year

(TMY) is of great importance for calculations
concerning many applications in the field of
thermal engineering. The need of accurate TMY
for simulations has been well recognized over
the years. Various methods for deriving TMYs
have been developed, but their final results can
be significantly different. In this paper, the major
methodologies reported in literature were applied
to 10-year hourly measurements of weather data
from Damascus, Syria. The TMYs obtained
were evaluated according to their impact on the
typical Syrian building's thermal system in order
to decide which method should be recommended
for generating typical meteorological years and for
predicting the performance of thermal systems in
buildings. Based on simulation results for seasonally,
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ESTIMATING THE FOUR-FACTOR
PRODUCT (ep P, P_) FORTHE
ACCURATE CALCULATION
OF XENON AND SAMARIUM
REACTIVITIES IN THE SYRIAN
MINIATURE NEUTRON SOURCE
REACTOR

K. KHATTAB
Department of Nuclear Engineering, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

he modified 'Xe equilibrium reactivity

in the Syrian Miniature Neutron Source
Reactor (MNSR) was calculated first using the
WIMSD4 and CITATION codes to estimate the
four-factor product (¢ p P, P ). Then, precise
calculations of '*Xe and “’Sm concentrations and
reactivities were carried out and compared during
the reactor operation time and after shutdown.
It was found that the *Xe and “Sm reactivities
did not reach their equilibrium reactivities during
the daily operating time of the reactor. The '“Sm
reactivities could be neglected compared to *Xe
reactivities during the reactor operating time and
after shutdown.

Key Words: MNSR reactor, '*°Xe, “Sm,

reactivity.

STRUCTURE AND
FRAGMENTATION DYNAMICS
OF N, IONS IN DOUBLE
PHOTOIONISATION
EXPERIMENTS

M. AHMAD', P. LABLANQUIE?*?, E PENENT?, J. G.
LAMBOURNE? R. I. HALL* AND J. H. D. ELAND®
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" Department of Chemistry, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

2 LURE, Centre Universitaire Paris-Sud, 91898 Orsay,

France
7 Laboratoire de Chimie Physique Matiére et

Rayonnement Université P & M Curie, 75231 Paris 5,
France

4 DIAM, Université P ¢ M Curie, 75005 Paris, France

° PTCL, Oxford University, Oxford OXI 3QZ, UK

Ajetailed analysis of the spectroscopy of the N **
ication has been performed at the vibrational
level. Two coincidence experiments have been used
for that purpose: a pulsed VUV lamp associated with
a magnetic bottle time-of- flight spectrometer (time-
of-flight photoelectron—photoelectron coincidence
method) and synchrotron radiation associated
with a threshold electron selector (threshold
photoelectrons coincidence method). Combined
with ion detection, this last technique reveals, from
one side, new properties of N, ** dissociation and,
from the other side, what appears to be the first
observation of fluorescence by this method allowing
us to study the competition between fluorescence
and dissociation in the D 12+u vibrational levels.

Key Words: double photoionization, dication,
time-of-flight, vibration, dissociation,
coincidence, TPEsCO, TOEF-PEPECO.

NUMERICAL MODELING OF
A FAST-AXIAL-FLOW CW-CO,
LASER

SH. AL-HAWAT, K. AL-MUTAIB
Department of Physics, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

four-temperature model has been applied
on a fast axial flow, longitudinal discharge
CO, laser. Using Ronge-Kutta method, a set of
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& ARTICLES

A CLIMATE OF ALARM

R. LINDZEN
degree in physics and PhD in applied mathematics,
both from Harvard

he conventional view among scientists is
that man-made global warming is real and
potentially devastating.

Key Words: global warming, carbon dioxide,
methan, greenhouse gases, climate change.

ELECTRONICS WITH CARBON
NANOTUBES

P. AVOURIS
is at the IBM T J Watson Research Center, Yorktown
Heights, New York, US

Once the preserve of pure research, carbon
nanotubes are being turned into switches,
transistors and light-emitting devices with highly
useful properties.

Key Words: carbon nanotubes, transistors, light-
emitting devices, mobile phones, laptops, sheets
of graphene.

AMODEL APPROACHTO
CLIMATE CHANGE

A. SCAIFE, C. FOLLAND
are at the Hadley Center for Climate Prediction and
Research, Met Office, UK

J. MITCHELL
is chief scientist at the Met Office, UK

T e

Gl glaall alai ii€a

http://serversmiso.aecs.sy

he Earth is warming up, with potentially

disastrous consequences. Computer climate
models based on physics are our best hope of
predicting and managing climate change.

Key Words: computer climate models, global
warming, climate change, greenhouse gases,
parametrization, anthropogenic forcing, acrosol.

CAN WE BURYTHE
GREENHOUSE EFFECT?

J-O. BARUCH
est journaliste a la Recherche

To reduce the emission of carbon dioxide in
the atmosphere, many petroleum companies
test the storage of this gas of greenhouse effect in
the deep geological layers. A number of scientific
questions still to be resolved.

Key Words: storage of COR geological layers,
greenhouse effect, climat evolution, chemical
reaction, CO, solide.

VISION ON A CHIP

E. CARTLIDGE
is News Editor of Physics World

hysicists are collaborating with medical

scientists to create retinal implants that could
allow blind people to live more independent
lives.

Key Words: vision, chip, medical prosthesis,
artificial retinas, ophthalmologists, bionics.
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