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PREPARATION OF TaTe, THIN
FILMS BY LASER ABLATION

M. D. ZIDAN, A. ALKHWAM
Department of Physics, Atomic energy Commission,
P O. Box 6091, Damascus, Syria
M. ALKHASEM
Department of Chemsitry, Atomic energy
Commission, P O. Box 6091, Damascus, Syria

he laser ablation system consisting of a

vacuum chamber and Nd-YAG laser has
been built for depositing TaTe, on three different
substrates ( Silicon, glass and Aluminum). The
surface topography of the prepared thin films has
been studied by atomic force microscopy (AFM).
TaTe, powder was characterized by using X-ray
diffraction. The crystallinity of the thin films was
examined by X-ray diffraction (XRD), The results
show no peaks corresponding TaTe,, but there are
some indications to the Ta,N..

Key Words: Laser ablation, Thin films, TaTe,.

LABORATORY REARING OF
EGG PARASITOIDS FROM
GENUS TRICHOGRAMMA;,

http://serversmiso.aecs.sy
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THE LARVAL PARASITE H.
HEBETOR AND THE MED.
FLOUR MOTH E. KUEHNIELLA
AS AN ALTERNATIVE HOST
FORTHESE PARASITOIDS.

M. MANSOUR, M. MANSOUR
Department of Agriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

he Mediterranean flour moth, Epbestia

kuehniella, is one of the most important
insect pests of flour and other stored products.
Because it is relatively easy to rear, it is used in
most biological control laboratories around the
world as an alternative host for many predators
including Deciphers Hesperus, Groceries punctures
and parasites such as egg parasites belonging to
the genus 7richogramma and the larval parasite
Habrobracon hebetor.

This report deals with laboratory rearing of
the Mediterranean flour moth, the egg parasite 7.
cacoecia and larval parasite Habrobracon hebetor.
It also includes photos off equipment used for this
purpose.

Key Words: Laboratory rearing, Trichogramma,
H. hebetor, E. Fuehniella.
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The results showed that the bitumen content
organic solvents that need to be evaporated
before mixing the radioactive wastes. The DSC/
TG spectrum illustrated that the heating of the
petroleum bitumen to 180 °C or / and gamma
radiation before mixing the radioactive waste with
bitumen did not effect the structure of bitumen
specimens.

The conductivity results showed that the
leaching rate was higher in the case of bitumen
than the cement samples. This observation
could be due to the form of bound between the
radioisotope salts and bitumen or cement through
the samples preparation.

Key Words: radioactive wastes treatment,
conditioning of wastes, Bitumen, cementation

process.

FUNDAMENTAL STUDY
OF RADIO-FREQUENCY
CAPACITIVE PLASMA PHYSICS
FORTWO DIFFERENT GASES :
SIH4 AND CF4

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

n this study, we used the SIGLO-RF software

which treats the capacitive radio-frequency
plasma in one dimension and for a single gas. The
software was exploited for two gases CF4 and SiH4,
because of their importance in plasma applications
in ion etching and silicon deposition respectively.
The study showed that the influence of gas pressure
and the applied radio-frequency voltage on some
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of plasma parameters such as: the electron density,
plasma potential and total electric current in the
plasma center. Also we performed a study of the
magnetized plasma and showed that the existence
of magnetic field perpendicular on the applied
electric field increases the plasma efficiency for the
mentioned applications.

Key Words: Radio- Frequency capacitive
Plasma, Magnetized Plasma, CF4, SiH4,

Plasma Parameters.

CHLOROPLAST-SPECIFIC
UNIVERSAL PRIMERS AND
THEIR USES IN PLANT STUDIES

N. HAIDER
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, 2 O. Box 6091,

Damascus, Syria

l ’niversal primers have the ability to amplify
the targeted region of DNA across a broad

range of individuals in a certain group of organisms.
Such universal primers have been designed to
target regions in the chloroplast DNA in plants
which is the best candidate DNA for the design of
universal primers due to its low rate of evolution.
We will present in this review the features of the
chloroplast DNA that makes it the most suited
for the design of such primers, and refer to the
chloroplast-specific universal primers developed
so far and provide examples of molecular studies
that made use of them.

Key Words: universal primers, chloroplast
DNA, plants.
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using the CHROMOSOME MEDIUM B and
ALPHA Medium for 72 hours (normal and
high resolution). The cells were fixed, harvested,
then metaphases were spread on slides, treated
using GTG Bands technique, then studied by
automated Karyotype workstation (LIECA). We
present in this report, the complete technical
data and karyotype figures of our national

breeds.

Key Words: High resolution Karyotype, Syria,

sheeps, goat, camel.

STUDY OF ANALYTICAL
PROCEDURES TO DETERMINE
VANADIUM CONCENTRATION

IN PETROLEUM PRODUCTS
USED IN SYRIA

R. AL-MEREY, M. AL-HAMEISH
Department of Chemistry, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

Preparation of petroleum product samples
used in Syria and vanadium determination
have been studied. The present work came up
with a new method for determining vanadium in
the prepared sample by kinetic catalytic method,
which selectively separates vanadium (V) using
N-benzoyl-N-phenylhydroxylamine (BPHA) in
chloroform, then it has been developed by adding
2-butanollic pyrogallol solution to the organic
phase. This development makes the method highly
sensitive and decreases the sample treatment
steps.

Key Words: Vanadium (V), kinetic-catalytic,
pyrogallol, and Petroleum products.
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RESPONSE OF DAMASCUS
DOESTOTHE SYNTHETIC
PROSTAGLANDIN F2q, ILIREN

M. Zarkawi
Department of Agriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

It was concluded that the synthetic
prostaglandin F2a., Iliren, at a dose of 0.3
mg of Tiaprost injected twice at an interval of
12 days, could be used successfully for oestrus
synchronisation of Damascus does inside the
breeding season with no adverse effect on the
reproductive functions, and therefore it could
be recommended for use.

Key Words: prostaglandin, oestrus
synchronisation, fertility, kidding, fecundity.

CONDITIONING OF LOW AND

INTERMEDIATE RADIOACTIVE
WASTES BY PETROLEUM-
BITUMEN

S. Takriti, A.F.Ali
Department of Nuclear Engineering, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

he stability of the Petroleum-Bitumen

toward the gamma radiation before
solidification process was carried out by
Thermogravimatric (TG) and Differential
Scanning Calorimetric (DSC) systems at
different temperature. Immobilization of
radioisotopes contented in liquid radioactive
waste was investigated in case of cementation
and bituminization process. Leaching of
radioisotopes incorporated in cement and
bitumen samples was studied using conductivity
measurements of liquid phases.
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£ REPORTS

STUDY OF THERMO
HYDRAULIC INSTABILITY
AND DESIGN LIMITS OF HIGH
FLUX RESEARCH REACTORS
USING THE EXTENDED CODE
ATHLET

A. Hainoun
Department of Nuclear Engineering, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

Covering the wide range of reactor safety
analysis of power reactors, consisting of
leak and transients, the thermohydraulic code
ATHLET is being developed by the German
Society for Plant and Reactor Safety (GRS). In
order to extend the application range of the code
to the safety analysis of low and medium flux
research reactors, a model was developed and
implemented permitting a description of the
steam formation in the subcooled boiling regime.

Considering the specific features of high
flux research reactors given by both high heat
flux and high flow velocity, further extension to
the model of void condensation in subcooled
flow has been extended and a new correlation
of critical heat flux (CHF) is implemented. To
validate the extended Program, the Thermal-
Hydraulic Test Loop (THTL) of Oak Ridge
National Laboratory (ORNL) was modeled and
an extensive series of experiments concerning the
onset of thermohydraulic flow instability (OFI)
in subcooled boiling regime were calculated. The
comparison between experiments and ATHLET-
postcalculation shows that the extended code
can accurately simulate the thermohydraulic
conditions of flow instability in a wide range of
heat flux up to 15 MW/m? and inlet flow velocity
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up to 20 m/s. The thermohydraulic design limit
characterized by the mass flux, at which the flow
just becomes unstable (OFI), has been predicted
in very good agreement with the experiment.
However the calculated pressure drop at OFI
is overestimated by a maximum deviation of
about 25%. The calculated exit bulk temperature
of subcooled coolant and the maximum wall
temperature at OFI show a maximum deviation
from experiment of 12% and 7% respectively.

The extended code has been applied successfully
to simulate the flow reversal in the fuel element of
German high flux research reactor FRM-II. This
phenomenon is expected in case of shutdown
pumps failure. The results show the code’s
capability to simulate the flow reversal form down
ward to up ward direction accompanied with the
transfer from forced to natural circulation under
the transient conditions of subcooled boiling.

Key Words: High Flux Research Reactors,
Reactor Safety, Subcooled Boiling,
Thermohydraulic Instability, Heat Flux,
THTL in Oak Ridge, ATHLET Code. Flow
Reversal, FRM-II Reactor.

KARYOTYPE STUDY OF THREE

LOCAL BREEDS; CAMEL, GOAT

AND SHEEP OF ECONOMICAL
IMPORTANCE

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

Damascus, Syria

he Karyotype of Syrian sheep, goat and
camel were studied in cooperation with
ACSAD center in Doma, from the Syrian
Desert and private Catteling center. 8 Camels,
12 goats and 19 sheeps samples were cultured
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MONTE CARLO SIMULATION
OF A CONCEPTUAL THERMAL
COLUMN IN THE SYRIAN
MINIATURE NEUTRON SOURCE
REACTOR USING MCNP-4C

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

ased on probabilistic approach, the

MCNP-4C code has been used effectively
to simulate the Syrian MNSR reactor core
and all its surrounding components in three
dimensions, including a preliminary conceptual
design of a thermal column to be installed later.
For verification and validation purposes, reactor
calculations include: criticality and control rod
worth. Values of these parameters are 1.00517
and 6.54 mk, respectively. The thermal column
is to be installed in the water of the reactor pool.
Optimal conditions for this thermal column
were tested using the already developed model.
Optimization focused on the most suitable
position for placement of the column in the
water pool, dimensions, and material. The aim
was to have a thermal neutron flux of 1 x 10° n

1

cm? s! in the center of thermal column, and

resonant and fast neutron fluxes to be as low as
possible as well.

Key Words: research reactor MNSR, MCNP-
4C code, criticality, conrol rod worth, Monte

Carlo method, thermal column.

ENVIRONMENTAL ISOTOPIC
AND HYDROCHEMICAL STUDY
OF WATER IN THE KARST
AQUIFER AND SUBMARINE

http://serversmiso.aecs.sy
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SPRINGS OF THE SYRIAN
COAST

A. R. AL-CHARIDH
Department of Giology, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

he groundwater of major karst systems

and submarine springs in the coastal
limestone aquifer of Syria has been investigated
using chemical and isotopic techniques. The
0O values of groundwater range from -
6.8 to -5.05%0, while those for submarine
springs vary from -6.34 to +1.08%o0 (eastern
Mediterranean seawater samples have a mean
of +1.7%o0). Groundwater originates from the
direct infiltration of atmospheric water. Stable
isotopes show that the elevation of the recharge
zones feeding the Banyas area (400-600 m a.s.l.)
is higher than that feeding the Amrit area (100-
300 m a.s.l.). The O (O content of the

seawater contribution) for the major submarine

extracted

springs suggests a mean recharge area elevation of
600-700 m a.s.l., and lower than 400 m a.s.l. for
the spring close to Amrit. Based on the measured
velocity and the percentage of fresh water at
the submarine springs outlet, the estimated
discharge rate is 350 million m*/year. The tritium
concentrations in groundwater (1.6-5.9 TU) are
low an very close to the current rainfall values
(2.9-5.6 TU). Adopting a model with exponential
time distribution, the mean turnover time of
groundwater in the Al-sen spring was evaluated
to be 60 years. A value of about 3.7 billion m?
was obtained for the maximum groundwater
reservoir size.

Key Words: submarine springs, isotopes,
hydrochemistry, groundwater flow, seawater.
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rations[(185.7 KeV)/(143.8 KeV)/,(98.44 KeV)/
(185.7KeV) and (185.7 KeV)/(63.23 KeV)]. This
correlation greatly simplifies the determination
of the self — attenuation correction and reduces
the troublesome traditional procedures used to
determine this coefficient

Key Words: Self-attenuation correction, passive
nondestructive assay, intensity ratio, MCNP.

EFFECT OF GAMMA
IRRADIATION ON MICROBIAL
LOAD AND SENSORY
CHARACTERISTICS OF
ANISEED (PIMPINELLA
ANISUM)

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

Seeds of anise (pimpinella anisum) were
exposed to doses of 0, 5, 10, 15 and 20
kGy in a “Co package irradiator. Irradiated
and unirradiated samples were stored at room
temperature. Microbial populations on seeds,
total and inorganic soluble solids in water
extract and sensory properties of the latter were
evaluated after 0, 6 and 12 months of storage.
Results indicated that gamma irradiation reduced
the aerobic plate counts of aniseed. Immediately
after irradiation, the total soluble solids in an
extract of irradiated seeds were greater than those
of unirradiated ones. The total soluble solids in
an extract of irradiated and un-irradiated seeds
increased after 6 and 12 months of storage.
There were no significant differences (p > 0.05)
in inorganic soluble solids between the water
extract of irradiated and unirradiated aniseeds.
Sensory evaluation indicated that gamma
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irradiation improved sensory characteristics of
aniseed water extract tested immediately after
irradiation: however, after 12 months of storage,
no significant differences (p > 0.05) were found in
color, taste or flavor between extract of irradiated
and unirradiated seeds.

Key Words: Decontamination; Extract;

Irradiation; Aniseed; Sensory evaluation.

SIMPLE POLYNOMIALS FOR
AN ACCURATE RESISTIVITY
DETERMINATION OF OHMIC
THIN DISKS, SPHERES AND
ANISOTROPIC CYLINDERS BY
THE FOUR PROBES METHOD

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

‘ >< Je give in this work, analytical expressions

of the geometric factor for the resistivity
determination of ohmic thin disks and spheres
by the four probes method. In order to simplify
the use of these expressions we fitted them with
simple polynomials.

We also introduced a method to determine the
resistivity anisotropy of anisotropic cylindrical
samples. Analytical expressions for the transverse
and in-plane resistances were derived and they
were then used to give a polynomial fit of the
effective anisotropy in function of their ratio.
Our method was applied to determine the room
temperature in-plane and transverse resistivity of
four superconducting disks and the resistivity of
an industrial Fe-Cr ball.

Key Words: Electrical conductivity, Transport
properties, High Tc superconductors.
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temperature at which maximum solubility was
observed (PIT), and a pronounced extension of
the solubility area was also observed. In addition,
the temperature stability of these microemulsions

was improved. The structural study of the system
water/(C _E_+ 1% TDC) shows that the liquid

crystal plllzasz is lamellar at 45 °C. It's structural
parameters are determined by small angle X-ray
scattering. The study of lamellar phase allows
the description of the evolution of the surfactant

chains conformation.

Key Words: Microemulsion, nonionic
surfactant, ionic surfactant, cloud point, PIT,

lamellar liquid crystal.

REAL - CODING GENETIC
ALGORITHM ADVANTAGES
IN WATER SYSTEM
OPTIMIZATION OVER OTHER
SEARCH TECHNIQUES

A.R. AWAD
Department of Environmental Engineering, Tishreen
University, P. O.Box 1385, Lattakia, Syria

I. V. POSER
Zentrale Verfahrensentwicklung, Ingenieurtechnik
(ZVE-I), Merck, 64293 Darmstadt, Germany

K. WICHMANN
Institute of Water Resources and Water Supply,
Hamburg University of Technology (TUHH),
Germany

his research work shows how to develop

genetic algorithm real representation for
water system optimization. Two well known
problems have been studied and solutions have
been found to them through which the efficiency
and performance of this method could be utilized
for the purpose of reaching the optimal designs.
The first problem has been a small hypothetical

http://serversmiso.aecs.sy

Gl glaall alai ii€a

network and the second a primary real system,
the New York City Water supply tunnels. The
results have been compared with those of other
search techniques (simulated annealing) and
coding GA (binary, Gray, and Integer). They
proved for the small network systems, that real
coding GAs gives slightly more costly solution
than that of simulated annealing and of Gray
coding Gas. This can be attributed to the number
of genes used in the chromosome caused by real
representation, which is less than what is needed
for keeping the diversity of the population. As
for the larger network systems, it has been found
that the real representation is very effective and
provides the least-cost feasible solution to the
New York tunnels problem.

Key Words: Genetic algorithms; optimization;
real coding; small network; New York City
water supply tunnels.

DETERMINATION OF THE
GAMMA SELF-ATTENUATION
CORRECTION FACTORS USING
INTENSITY RATIOS

KH. HADDAD, H. SUMAN
Department of Nuclear Engineering, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

‘I'he possible  correlation  between  the
self-attenuation  correction  in

spectrometric assay of uranyl nitrate samples

gamma

and spectral line intensity ratios was investigated
simulated
using MCNP code. The characteristic gamma-

experimentally  and numerically
and X-lines of uranium were measured using
a low energy Ge gamma-spectrometer. The
simulation results agreed with the experimental
data and showed obvious correlation between
the self —attenuation correction and the intensity
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Experiments were carried out to study the effect
offeedingbroiler chicks withadded meat-bone
meal (conventional diet) or without (vegetable
diet) on feed efficiency (FE), metabolizable
energy efficiency (MEE) and biological aspects
of digestive organs during 1-53 days of chicks
,age. The two diets had no significant (P>0.05)
effects on FE and MEE. The FE values were
positively correlated to the metabolizable energy
consumption values (R=0.77). Changing from a
diet containig meat-bone Meal to an all vegetable
ingredients had no negative effect on the biological
aspects of broilers” digestive tract (relative weights
of crop, proventriculus, gizzard, duodenum,
jejunum, ileum, caeca, colon, pancreas and liver).
An all vegetable diet is Recommended for broiler
production.

Key Words: Broiler. vegetable. diet

performance, digestive tract.

Y-RADIATION-INDUCED
GRAFT COPOLYMERIZATION
OF ACRYLIC ACID
ONTO POLY(ETHYLENE
TEREPHTHALATE) FILMS: A
STUDY BY THERMAL ANALYSIS

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

he grafting of acrylic acid onto poly (ethylene

terephthalate) films with y radiation was
carried out. The effects of different parameters,
such as the monomer concentration, inhibitor
concentration, and irradiation dose, on the grafting
yield wereinvestigated. The graftingyield depended
on these parameters, and its maximum value was
obtained at a 1.5 % inhibitor concentration and
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a 40%, monomer concentration. the obtained
grafting films were characterized with water
swelling measurements, differential scanning,
calorimetry, and thermogravimetric analysis. The
results of differential scanning calorimetry showed
decreases in the heat capacity step and the glass-
transition temperature with increasing grafting
yield. The ability of poly (ethylene terephthalate)
to crystallize and the size of the crystalline
domains were affected by the grafting. The grafted
poly(ethylene terephthalate) that was obtained
was tested as an ion exchanger for copper , nickel,
cobalt, and lead. The capacity of the grafted films
for ion recovery was dependent on the grafting
yield.

Key Words: crystallization; glass transition; ion

exchangers; radiation.

MICROEMULSIONS USING
HEXAETHYLENE GLYCOL
MONO-N-DODECYL ETHER
NONIONIC SURFACTANT AND
SMALL AMOUNT OF IONIC
SURFACTANTS

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

he influence of small addition of ionic

surfactant such as sodium dodecyl sulfate
(SDS) and carboxylate ethoxyle (TDC) to nonionic
surfactant hexaethylene glycol mono-n-dodecyl
ether (CE) on the microemulsions formed in
the system water/decane/surfactant was studied.
An empirical description of the phase behaviour
is presented that permits to determine the PIT,
and what efficiency of the surfactants to expect.
The investigation showed an expected rise in the
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OPTIMIZATION OF
INTRACAVITY Q-SWITCHED
LASER FREQUENCY DOUBLING

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

he optimization theory for intracavity

frequency-doubled Q-switched lasers is
discussed. Nonlinear loss effects caused by the
frequency doubler were introduced into the rate
equations. The harmonic pulse characteristics
such as peak power, pulse energy, pulsewidth
were studied. Lagrange multiplier technique was
adopted to maximize the peak power of the second-
harmonic pulse for a given pumping level. It was
found that the optimal frequency-doubling factor
is constant and equals 1. Design curves for the
laser characteristics parameter were established.
The curves and expressions presented help in
designing an optimal Q-switched intracavity
frequency-doubled miniature laser and predict
the pulse characteristics.

Key Words: Intracavity SHG; Q-switch;
Optimization.

POLYPEPTIDE PATTERNS
OF SYRIAN ISOLATES OF
PYRENOPHORA GRAMINEA

M.LE. ARABI, M. JAWHAR AND N. MIRALI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, 2 O. Box 6091,

Damascus, Syria
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yrenophora graminea, the causal agent of leaf

stripe of barley, is an economically important
disease with a worldwide distribution. This fungus
is highly variable thus information regarding
polypeptide patterns is essential in studying
population genetic structure. To establish the
number and distribution of polypeptide patterns
of Syrian populations of P. graminea, 61 isolates
from diverse regions were analyzed using 10%
sodium dodecyl sulphate polyacrylamide gel
electrophoresis  (SDS-PAGE). Twelve unique
patterns were identified.

The most common pattern was pll, which
comprised 44% of the isolates examined. In
general, northern Syrian isolates exhibited a
broader spectrum of polypeptide patterns than
those from other regions of the country.

Identical numbers of polymorphic bands
were observed in all assays (for each isolate/
polypeptide pattern). Our results confirm
the potential of polypeptide patterns for the
molecular characterization of . graminea, and
their usefulness in future selection of isolates to
develop durable leaf stripe resistance.

Key Words: Pyrenophora graminea, Barley,
SDS-PAGE, polypeptide patterns.

PRODUCTIVE PERFORMANCE
AND DIGESTIVE TRACT SIZE
OF BROILER CHICKS FED A
CONVENTIONAL ORANALL
VEGETABLE INGREDIENTS
DIET

M.R. AL-MASRI
Department of Agriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
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SUPERCURRENT REVERSAL IN
QUANTUM DOTS

J. A. VAN DAM, Y. V. NAZAROV, S. D.

FRANCESCHI, L. . KOUWENHOVEN
Kavli Institute of Nanoscience, Delft university
of Technology, P.O. Box 5046, The Netherlands.
Laboratorio Nazionale TASC INFM-CNR, Area
Science Park, Trieste, Italy

E. P. A. M. BAKKERS
Philips Research Laboratories, High Tech Campus 4,
5656 AE Eindhoven, The Netherlands

Wben two superconductors are electrically
connected by a weak link-such as a tunnel
barrier- a zero-resistance supercurrent can flow.
This supercurrent is carried by Cooper pairs of
electrons with a combined charge of twice the
elementary charge, e. The 2e charge quantum
is clearly visible in the height of voltage steps in
Josephson junctions under microwave irradiation,
and in the magnetic flux periodicity of A/2e
(where 4 is Planck’s constant) in superconducting
quantum interference devices. Here we study
supercurrents through a quantum dot created in
a semiconductor nanowire, by local electrostatic
gating. Owing to strong Coulomb interaction,
electrons only tunnel one-by-one through the
discrete energy levels of the quantum dot. This
nevertheless can yield a supercurrent when
subsequent tunnel events are coherent. These
quantum coherent tunnelling processes can result
in either a positive or a negative supercurrent, that
is, in a normal or a m-junction, respectively. We
demonstrate that the supercurrent reverses sign
by adding a single electron spin to the quantum
dot. When excited states of the quantum dot
are involved in transport, the supercurrent sign
also depends on the character of the orbital
wavefunctions.

Key Words: quantum dot, supercurrent,
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Josephson junction, SQUID, negative
supercurrent, n-junction, tunnelling process.

LAST LINE OF DEFENCE

E. SCIGLIANO
A writer and editor based in Seattle, Washington

I I ow do you outsmart nuclear smugglers bent
on ultimate destruction?

Key Words: vehicle and container inspection
system (VACIS), radioisotope detector, nuclear
-detection systems, portal monitors, nuclear
materials, muon interrogation.

DRINKTHE BEST AND DRIVE
THE REST

E. MARRIS
A reporter for Nature based in Washington DC.

arazil’s sugar-cane ethanol industry is the
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