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M. H. KHARITA!, I. ABO KASEM!, A. KATTAB?

! Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
ZMinistry of Health

This work has special importance as it aims at
the investigation of the electromagnetic radiation
from the Sabborah radio broadcasting station.
The report includes general introduction to the
physics of the electromagnetic fields and the
biological effects of these fields-and consequently
its health effects. The bases of the recommended
exposure limits according to the International
Commission on Non-lonizing Radiation
Protection (ICNIRP) have been discussed
in addition to the theoretical and practical
investigations. This report summarizes the results

of this study and the final reccommendations.

Key Words: non ionizing radiation, exposure
limits, ICNIRP.

DESIGN AND CONSTRUCTION
OF ATHERMAL EVAPORATION
UNIT FOR LASER ISOTOPE
SEPARATION CHAMBER

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

A thermal evaporation unithas been, especially,
designed and constructed to fit in the laboratory
chamber, which is already constructed for laser
isotope separation project. The evaporation
unit consists of three parts: an evaporator, a
thermal isolation unit and a cooling jacket. The
evaporator designed so that it produces the Yb
metal vapour through a thin slit. The sheet of

the vapour that comes out of the slit diverts and
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crosses the three laser beams that are needed for
the isotope separation process. The diversion of
the metal vapour sheet helps in optimizing the
interaction volume between the metal vapour
and the laser beams. The temperature of the
evaporator can reach up to 800°C homogenously
along the slit. Less than 8000C temperature is
needed to sublimate the Yb metal (powder form)
in the vacuum chamber at about 10-6 mbar as has
been tested. The temperature of the evaporator is
controlled by the current, which passes through
the heating wires.

Key Words: thermal evaporation, ytterbium
metal, vapour pressure, laser isotope separation.

BEAM WIDTH
MEASUREMENTS USING
KNIFE-EDGE TECHNIQUE

M. ALSHIKH KHALIL, B. ABBAS
Department of Physics, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

In this work, a Knife-Edge Technique has been
designed and constructed. This technique is used
to measure the laser beam width in various optical
systems. All mechanical parts have been designed
and manufactured locally in the Nonlinear
Optics Laboratory. Moreover, electrical wiring
work has been carried out in our laboratory.
A dedicated progaram has been designed and
written in C++ Builder, which enables us to drive
and control this technique as well as to record the
optical measurements during the experiments.
Experimental results using a high quality He-Ne
laser show that its beam width (1/¢?) is 1.212
mm, which is quite comparable to that published
by the manufacturing company (1.24 mm).

Key Words: knife-edge, laser.
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K
(TDAH) SO, + H' + HSO4- < 2 TDAHHSO,
K.
2 TDAHHSO, + Cr,02 < (TDAH), Cr,0. + 2HSO,-

The mathematical treatment of the obtained
data enabled us to calculate the formation
of equilibrium constant of (7DAH),SO,
TDAHHSO, and (TDAH), Cr,0, at 25 °C and
have been found to be K, =107 (l4/mol’), K",
=10""%” (l/mol) and K =10""> respectively.

Stripping of more than 99% of chromium (V1)
from the organic phase of tri-n-dodecylamine/
kerosene can be easily achieved in two stages
using 0.05 M sodium carbonate solution.

The synergistic effect of tri-n-butylphosphate
and tri-n-octylphosphine oxide on the extraction
of chromium(VI) were also studied.

Key Words: extraction, chromium(VI), sulfuric
acid, tri-n-dodecylamine/kerosene.

SETTING UP THE PARALLEL
COMPUTING LAB

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

The internal network of dobaya that served
with windows OS has been used to connect four
PC’s operated by linux OS. These PC’s labled as
Parallab 1, 2, 3, 4. The Paralb1 has been assumed
as the server for the other three and all the
necessary packages as Message Passing Interface,
Fortran, SSH have been installed.

The system has been test in thee stages:

1- communication through writing a small
program to print a message only.
2- Calculating © by doing some numerical

calculations.

T e
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3- Running The Wien2k code and calculating
the consumed time for the same job using
one PC and the parallel system.

Key Words: parallel, network, message passing
interface, SSH.

STUDYING THE CAUSES
OF THE DEFORMATION
PARAMETERS OF NORM
BARRELS STORED AT NDF AND
WASTE RECONDITIONING

S. TAKRITIL, A. E ALL J. SULEIMAN
Radioactive waste management and Oil offices, Aromic
Energy Commission, P.O. Box 6091, Damascus, Syria

The causes of the deformation parameters
of the NORM drums stored at NDF were
investigated. Many physical, chemical and
biological parameters were studied.

The results showed that the de-sludgging
process used and the drums storage need some
modifications to avoid any problem in future.

Reconditioningofthedeformeddrumswasdone
according to this study results. Recommendations
and new plan were recorded and sent to Al-Fourat
Petroleum Company administration.

Key Words: radioactive waste, naturally
occurring materials, de-sludgging, conditioning
of solid radioactive waste.

THEORETICAL AND
PRACTICAL INVESTIGATION
OF THE ELECTROMAGNETIC

RADIATION FIELDS FROM
THE SABBORAH RADIO
BROADCASTING STATION

2y pud) 4,300 23 Aia



results repeatability and good agreement with
certified activation monitors. the software KHW
for neutron flux measurements using local and
standards gold foils was designed and performed
locally. it deals as well with irradiated uranium
spectrums to calculate some important fission
product ratios for neutron flux measurement.
Some experiments were performed to investigate
the possibility of using uranium, produced in
the pilot plant, as fission neutron detector. The
results shows the possibility of using fission
product ratios to determine the cooling time
of the samples. It shows also the possibility of
using fission and activation product ratios as an

indicators of neutron fluences ratios.

Key Words: neutron activation detector, gold, self-
shielding, fission product, uranium, activation
product.

GROWTH AND N,-FIXATION
OF DHAINCHA C-3/SORGHUM
C-4 AND DHAINCHA
C-3/SUNFLOWER C-3
INTERCROPPING SYSTEMS
USING THE "N AND BC
NATURAL ABUNDANCE
METHOD TECHNIQUE

E KURDALI

Department of Agriculture, Azomic Energy
Commission, PO. Box 6091, Damascus, Syria

A field experiment on dhaincha C, (Sesbania
aculeata Pers), sunflower C, (Helianthus annuus
L.) and sorghum C, (Sorghum bicolor L.) plants

grown in monocropping and intercropping

http://serversmiso.aecs.sy
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systems was conducted to evaluate seed yield, dry
matter production, total N yield, land equivalent
ratio (LER), intraspecific competition for soil
N uptake, water use efficiency (WUE) and N -
fixation using the ’N naturalabundance technique
(8"N). Moreover, carbon isotope discrimination
(APC) was determined to assess factors responsible
for crop performance variability in the different

cropping systems.

Key Words: intercropping, sesbania, sorghum,
sunflower, N_-fixation, N, “C.

LIQUID-LIQUID EXTRACTION
OF CHROMIUM (VI)
FROM SULFURIC ACID
SOLUTIONS USING TRI-N-
DODECYLAMINE/KEROSENE

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

Extraction of chromium(VI) from sulfuric
acid  solutions  with  tri-n-dodecylamine
containing octanol-1 as a modifier in kerosene
was investigated. All parameters influencing the
extraction of chromium(VI) (time of agitation,
concentrations of chromium(VI), sulfuric acid,
tri-n-dodecylamine and  temperature) were
studied.

First of all, tri-n-dodecylamine reacts with
sulfuric acid to form tri-n-dodecylamine sulfate
and bisulfate salts, then, dichromate ions is

extracted by amine bisulfate as follows:

K
2 TDA +2 H' + SO < (TDAH) SO,
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reflectors in this case are Beryllium, Heavy water
and Graphite. Dimensions of the reflector cannot
any way exceed the Shim Tray dimensions.

Two different ways of filling the Shim Tray
with the reflector material were established: 1- the
radial filling mode, and 2- the axial mode. Both
modes can be performed using single sectors or
cumulative ones.

The axial mode proved to be better than the
radial one. The axial cumulative mode proved to
be more efficient than the single axial one.

The axial cumulative mode was studied from two
points of view; the neutronic and the economic ones.
From the neutronic pointofview theberyllium proved
to be the best reflector, and the best dimensions were
found to coincide with a thickness equal to 0.11235
cm with the bottom end being 0.4494 cm distant
from the bottom of the Shim Tray.

From the economic point of view it was found
that the cost of the reactivity unit is the smallest
when the Graphite is used.

Results of this study can be applied directly to
the Syrian MNSR since fabrication of any plastic
containment for the reflector can easily be achieved.
This is because the reactivity worth resulting from
mass unit of the reflector varies depending on its
position positions in the Shim Tray.

Key Words: reactor, reflector, beryllium,
graphite, heavy water, program.

DIGESTION OF BLOOD SAMPLES
AND THEIR PREPARATION FOR
DTEREMINATION OF LEAD
USING POLAROGRAPH

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

L. 22 nmaa
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In the present experiment, a comparison
between two methods to digest blood samples
and their preparation for determination of lead
using anodic stripping voltametry method by
polarograph has been carried out. The first
method is based on digestion of blood samples
using a mixture of hot concentrated nitric and
hydrochloric acids with UV treatment before
measurement. The second method is based on
sample digestion using microwaves. The analytical
parameter related to method validation has been
studied. These include lower limit of detection,
repeatability, reproducibility, recovery coeflicient
and accuracy. The results have shown that both
methods parameters are comparable. The lower
limit of detection of the first and the second
method was 3.48 and 2.62 pg/100 ml of blood,
respectively. The parameters can be improved by
decreasing the blood samples volume used for

analysis.

Key Words: digestion of blood samples, analysis,
anodic stripping voltametry, polarograph,
method validation.

PREPARATION OF THE IN- HOUSE

NEUTRON DETECTORS AND THE

SOFTWARE NEEDED TO PROCESS
EXPERIMENTAL DATA

KH. HADDAD, H. HAJ-HASSAN, W. HELAL
Department of Nuclear Engineering, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

In — house neutron activation detectors were
prepared in this work using pure commercial gold.
The neutron self-shielding factors in the foils for
both thermal and epithermal neutrons have been

determined experimentally. The work shows good
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being 3.00 + 2.49 nmol L'). Results also indicated
increases in body weight with advancing age and
that the body weight in single births was not
significantly (P>0.05) higher than that in twin
ones throughout the study period. In addition,
clear increases in the mean body weight were also
recorded at the age of 8 months in single (48.5 +
9.3 kg) and twin (44.1 + 10.8 kg) births (the overall
mean body weight being 34.5 + 15.2 kg). A highly
positive correlation (7= 0.95, P<0.0001) was found
between serum concentration of testosterone and
lamb body weight during the first 10 months of
age. It could be concluded that the concentration
of serum testosterone in Syrian Awassi ram lambs
can be detected at an early age of one month, that
such lambs reach puberty at an age of around 8
months with a mean body weight of around 47
kg and that the type of birth, weight of birth or
weaning weight had no significant effect on the

concentration of their serum testosterone.

Key Words: testosterone, radioimmunoassay,
ram lambs, Syrian Awassi, single births, twin
births, birth weight, weaning weight, body
weight, puberty.

XRF AND TXRF TECHNIQUES
FOR MULTI-ELEMENT
DETERMINATION OF TRACE
ELEMENTS INWHOLE BLOOD
AND HUMAN HAIR SAMPLES

A. KHUDER,' M. A. BAKIR,? J. KARJOU,' M.
KH. SAWAN'

! Department of Chemistry, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
2 Department of Radiation Medicine, Atomic Energy
Commission, P O. Box 6091, Damascus, Syri
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XRF and TXRF were established as useful
techniques for multi-element analysis of whole
blood and human head hair samples. Direct-XRF
with different collimation units and different
X-ray excitation modes was successfully used
for the determination of S, P, K, Ca, Fe, and Br
elements in blood samples and K, Ca, Mn, Fe
elements in human hair samples. Direct analysis
by TXRF was used for the determination of Rb
and Sr in digested blood and human hair samples,
respectively, while, the co-precipitation method
using APDC for TXRF analysis was used for the
determination of Ni, Cu, Zn, and Pb elements in
both matrices. As a result, the improved XRF and
TXRF methods were applied for multi-element
determination of elements in whole blood and
human hair samples in non-occupational exposed
population living in Damascus city. The mean
concentrations of analyzed elements in both
matrices were on the reported range values for

non-occupational population in other countries.

Key Words: X-ray fluorescence; Total reflection
x-ray fluorescence; Trace elements; Whole blood;
Human hair.

& REPORTS

OPTIMIZATION OF MNSR
UPPER REFLECTOR MATERIAL
AND DIMENSIONS

M. ALBARHOUM
Department of Nuclear Engineering, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

Calculations for the optimization of the material
and dimensions of the Syrian MNSR was performed.
Calculations showed that the considerably important

AALAM AL-THARRA, N°. 114, MARCH/APRIL 2008
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PHOTOLUMINESCENCE
FROM PP-HMDSO THIN
FILMS DEPOSITED USING A
REMOTE PLASMA OF 13.56
MHZ HOLLOW CATHODE
DISCHARGE

M. NADDAE S. SALOUM, H. HAMADEH
Department of Physics, Atomic Energy Commission,

P O. Box 6091, Damascus, Syria

Room temperature photoluminescence (PL)
from plasma-polymerized hexamethyldisiloxane
(PP-HMDSO) thin films deposited on silicon
watfers has been investigated as a function of both
the applied RF power and the monomer flow
rate. Films were deposited in a low pressure—low
temperature remote plasmaignited ina 13.56MHz
hollow cathode discharge reactor, using pure
HMDSO as a monomer and Ar as a feed gas. The
substrate temperature during the deposition was
as low as 40 °C and the total pressure was about
0.03 mbar. Optical emission spectroscope (OES)
has been used as in situ tool for monitoring the
different chemical species present in the plasma
during deposition processes. The deposited PP-
HMDSO films showed a strong, broad ‘green/
yellow’ PL band. The RF power and the flow
rate of the HMDSO monomer are found to
have a significant impact on the PL intensity of
the deposited film. The changes in the chemical
bonding of the film as a function of deposition
parameters have been investigated by using the
Fourier transform infrared (FTIR) spectroscopic
analysis and are related to PL and OES results.
The ‘green/yellow’ PL band is ascribed to chemical
groups and bonds of silicon, hydrogen and/or
oxygen constituting the films, in particular, SiH,
SiO bonds and silanol Si-O-H groups.

. 2020202022 nmmas
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Key Words: hexamethyldisiloxane (HMDSO),
plasma polymerization, hollow cathode

discharge, photoluminescence, Optical emission

Spectroscope.

FACTORS AFFECTING SERUM
TESTOSTERONE LEVELS IN
SYRIAN AWASSI RAM LAMBS

M. ZARKAWI
Department of Agriculture, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

S. SALHAB
Department of Animal Production, Faculty of
Agriculture, P. O. Box 30621, Damascus, Syria

Fifteen Syrian Awassi ram lambs (nine single
and six twin births), born between 20 December
2000 and 14 February 2001 were used in the
experiment starting at an age of one week. Jugular
blood samples were collected from the ram
lambs at weekly intervals during the whole study
which lasted for a period of 10 months. Serum
concentration of testosterone was determined
in the aforementioned blood samples using a
radioimmunoassay technique. Lambs were also
weighed at birth and once a week throughout the
study period. Results showed that testosterone was
detectable in the blood of ram lambs as early as the
first month of age (0.23 + 0.12 nmol L), with no
significant difference (P>0.05) between single and
twin births (0.24 + 0.09 vs. 0.21 + 0.15 nmol L~
"). A sharp increase in testosterone concentration
was recorded at the age of eight months in single
(7.26 + 3.29 nmol L!) and twin (5.32 + 2.99
nmol L) births. The mean serum concentration
of testosterone during the study period was 3.29
+ 2.73 and 2.54 + 2.15 nmol L for the single
and twin births, respectively (the overall mean
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properties as gel fraction% and maximum swelling
of the hydrogel. The prepared dressings could be

considered as a good barrier against microbes.

Key Words: Hydrogel, polyvinylpyrrolidone,
poly(ethylene glycol), agar; electron beam.

BIODEGRADATION
OF CHLORPYRIFOS BY
KLEBSIELLA SP.ISOLATED
FROM AN ACTIVATED SLUDGE
SAMPLE OF WASTE WATER
TREATMENT PLANT IN
DAMASCUS, SYRIA

I. GHANEM, M. ORFI, M. SHAMMA,
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

A chlorpyrifos — degrading bacterial strain
was isolated from an activated sludge sample
collected from Damascus Wastewater Treatment
Plant (DWTP), Syria. The isolation of Klebsiella
sp. was facilitated by the addition of formulated
chlorpyrifos at a rate of 3.84 mg ml" of sludge
weekly  (selection  pressure). Identification
Klebsiella sp. was determined using major staining
and biochemical differentiation tests, (gram
stain, oxidase and some relevant fermentation
carbohydrates tests using biochemical assays).
Klebsiella sp. was maintained by culturing in poor
medium consisted of mineral salts and chlorpyrifos
as a sole carbon source. When three activated
sludge samples were incubated in the presence
of chlorpyrifos (13.9 mg ml' sludge) 46% of
added chlorpyrifos were degraded within four
days. By comparison, within four days isolated

Klebsiella sp. was found to breakdown 92% of
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chlorpyrifos when co-incubated in a poor mineral
medium in which chlorpyrifos was the sole source
of carbon (13.9 mg ml" poor medium). Isolated
Klebsiella sp. was able to tolerate up to 17.28 g. of

chlorpyrifos in the poor medium.

Key Words: Activated sludge, chlorpyrifos,
biodegradation, Klebsiella sp.

SENSITIVITY ANALYSIS OF
REFLECTORTYPES AND
IMPURITIES IN A 10 MW MTR
TYPE NUCLEAR RESEARCH
REACTOR

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

2-D and 3-D neutronics models for a 10 MW
nuclear research reactor MTR type are developed
in this paper. Our results agree very well with the
results of seven countries mentioned in the [AEA-
TECDOC-233. To study the effect of reflector
types on the reactor effective multiplication factor,
five types of reflectors such as pure beryllium,
beryllium, heavy water, carbon, and water are
selected for this study. The pure beryllium is found
to be the most efficient reflector in this group.
The effect of the most important impurities,
which exist on the beryllium reflector such as
iron, silicon, and aluminum, on the reactor
multiplication factor have been analyzed as well.
It is found that the iron impurity affects the
reactor multiplication factor the most compared

to silicon and aluminum impurities.

Key Words: Nuclear research reactor, Sensitivity,
Reflector, Neutronics model, TAEA.
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Solvent extraction of phosphoric acid from
various aqueous solutions has been investigated
using tributyl phosphate in kerosene as the
extractant. The effect of the nature of the diluent
on the extraction of phosphoric acid with TBP
has been studied and correlated with the dielectric
constant. The extraction equilibrium curve showed
that an overall extraction yield of more than
80% could be reached from aqueous solutions
containing 0.8M of sulfuric acid. Pure phosphoric
acid was stripped from the loaded organic phase
by counter current stripping with distilled water.
The produced acid post treated to eliminate the

co-extracted acids and characterized.

Key Words: Phosphoric acid, TBP, Extraction.

EFFECT OF INHERITED
STERILITY AND BACILLUS
THURINGIENSIS ON
MORTALITY AND
REPRODUCTION OF
PHTHORIMAEA OPERCULLELA
ZELLER (LEPIDOPTERA:
GELECHIIDAE)

H. MAKEE, M. D. TLAS, S. AMER, ]J. ABDULLA
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

The effect of a commercial formulation
of Bacillus thuringiensis (Dipel® 2X) upon
F progeny of irradiated and unirradiated
Phthorimaea operculella male parents was
investigated. F| progeny of irradiated parents was
more susceptible to B. thuringiensis than that of
unirradiated parents. A combination of irradiation

. 202020202022 nmmas
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and B. thuringiensis led to higher mortality in F,
progeny of P operculella. The LC, was 0.406
g/100ml for F, progeny of unirradiated parents,
but 0.199 g/100ml for those of irradiated parents.
There was a great reduction in the pupal weight,
fecundity and egg hatchability of F, progeny of
irradiated parents compared to those unirradiated
parents. Such reduction was increased by applying
higher concentration of B. thuringiensis. A
combination between inherited sterility technique
and B. thuringiensis application could give a good

controlling result against P. operculella.

Key Words: Phthorimaea operculella; Bacillus
thuringiensis; inherited sterility; mortality; pupal

weight; fecundity; egg hatchability.

USE OF ELECTRON BEAM
FORTHE PRODUCTION OF
HYDROGEL DRESSINGS

Z. Ajjit, G. Mirjalili, A. Alkhatab?, H. Dada*
'Department of Radiation Technology, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
*Yazd Radiation Processing Center, PO. Box 89175-
389, Yazd, Iran

The electron beam irradiation technique
has been utilized to prepare hydrogel wound
dressings. The composition of the dressings
is based on polyvinylpyrrolidone (PVP), poly
(ethylene glycol) (PEG), and agar. Increasing the
irradiation dose leads to an increase in the gel
fraction; this increase is due to increased crosslink
density. The gel fraction% decreases as the PEG
concentration increases. The maximum swelling%
decreases with increasing the irradiation dose, but
increases with increasing the PEG concentration.

This relationship can be utilized to modify the gel
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ISOVECTOR COUPLING
CHANNEL AND PROPERTIES
OF THE 2%PB NUCLEUS

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

The influence of the isovector coupling channel
on the ground state properties of the ***Pb nucleus
is studied within a relativistic density dependent
mean field approach, based on the relativistic
Brueckner-Hartree-Fock results for the nucleon
self-energy. The isovector channel increases the
central depression parameters of the charge and
proton densities by over 50%. And the value of
the neutron skin thickness constrains the isovector

channel of the effective interaction.

Key Words: Isovector coupling channel,
Heavy spherical doubly magic nucleus ***Pb,
Density distribution, Three-parameter Fermi
distribution, Central depression, Neutron skin.

INVITRO INDUCTION,
ISOLATION, AND SELECTION
OF POTATO MUTANTS
TOLERANT TO SALINITY

B. AL- SAFADI, M. 1. E. ARABI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

A mutation breeding program was conducted to
improve potato (Solanum tuberosum) tolerance to

salinity. In vitro cultured explants from potato cvs.

http://serversmiso.aecs.sy
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Draga, Diamant, and Spunta were irradiated with
gamma ray doses of 25, 30, and 35 Gy. Growing
plantlets were subsequently propagated to obtain
enoughexplantsforinvitroselectionofplantstolerant
to salinity. Around 1300 MV, plantlets from the
three cultivars were subjected to selection pressure.
MV, explants were cultured on an MS medium
supplemented with NaCl in varying concentrations
ranging from 50 to 200 mM. Surviving plantlets
were propagated and re-cultured on a similar
medium to insure their tolerance to salinity. Salt
tolerant plantlets were acclimatized and transferred
to pots and grown under greenhouse conditions.
Mutant and control plants were later subjected to
a second selection pressure by irrigating them with
water containing NaCl in concentrations ranging
from 50 to 250 mM. Cultivar Spunta produced the
highest number of tolerant plants. Four plants of
Spunta appeared to be tolerant to salinity whereas
only one plant from Diamant was tolerant and
no plants from cultivar Draga were tolerant. The
average number of produced minitubers per plant
varied in the mutant plants from eight to 14. Also,
weight of these minitubers varied from less than 1
to 31 grams.

Abbreviations: Gy: Gray=100 rads. MV : 4®
Mutation Vegetative Generation.

Key Words: potato, salinity, mutation, in vitro.

EXTRACTION OF PHOSPHORIC
ACID FROM VARIOUS AQUEOUS
SOLUTIONS USING TRIBUTYL
PHOSPHATE (TBP)

M. ALIBRAHIM
Department of Chemistry, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
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DYING FOR SOME PEACE AND
QUIET

A. COGHLAN

People everywhere are downing in a rising tide
of unwanted noise, but it is usually dismissed as
an inevitable fact of life. Now that could change
thanks to ground-breaking research linking noise
pollution to premature death and illness.

Key Words: noise, noise pollution.

TRASH THE AMP

R. FISHER

Throw out your old amps, kilos, kelvins and
moles. Shiny new perfect ones are on their way,

says Richard Fisher.

Key Words: ampere, second, mole, kilogram,
metrology.

ATTOSECOND SPECTROSCOPY
IN CONDENSED MATTER

A.L. CAVALIERI, ET ALL

Comprehensive knowledge of the dynamic
behaviour of electrons in condensed-matter
systems is pertinent to the development of many
modern technologies, such as semiconductor
and molecular electronics, optoelectronics,
information processing and photovoltaics. Yet it

remains challenging to probe electronic processes,
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many of which take place in the attosecond (1
as = 10" s) regime. In contrast, atomic motion
occurs on the femtosecond (1 fs = 10 s)
timescale and has been mapped in solids in real
time using femtosecond X-ray sources. Here we
extend the attosecond techniques previously used
to study isolated atoms in the gas phase to observe
electron motion in condensed-matter systems
and on surfaces in real time. We demonstrate
our ability to obtain direct time-domain access
to charge dynamics with attosecond resolution
by probing photoelectron emission from single-
crystal tungsten. Our data reveal a delay of
approximately 100 attoseconds between the
emission of photoelectrons that originate from
localized core states of the metal, and those that
are freed from delocalized conduction-band states.
These results illustrate that attosecond metrology
constitutes a powerful tool for exploring not only
gas-phase systems, but also fundamental electronic
processes occurring on the attosecond timescale in

condensed-matter systems and on surfaces.

Key Words: condensed-matter, spectroscopy,
photoelectron, attosecond metrology.

THE LITTLE SHRUB THAT
COULD-MAYBE

D. FAIRLESS
Is this years winner of the IDRC-Nature fellowship

India, like many countries, has high hopes for
jatropha as a biofuel source, but little is known

about how to make it a successful crop.

Key Words: biofuel, biodiesel crop, energy

sewrity.
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