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SOUTHERN PROVINCES OF
SYRIA.

M. H. KHARITA , M. S. KHEDR, K. M.

WANNUS
Department of Protection and Safety, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

This Study covered comprehensive evalua-
tion for diagnostic radiography and fluorogra-
phy equipment used in medicine by applying
SAEC quality control rules. The results showed
that most of considered x-ray equipment have an
acceptable performance but few reached 21.6%
in radiography and 36.8% in fluorography need
repair and recalibration. Also recommendations
and guidance for repair and preventative mainte-
nance are required and quality assurance program
should be applied in all diagnostic radiology in-

stitutions in Syria.

Key Words: radiography , fluorography ,
quality control , SAEC quality control rules,
recalibration

IMMUNE RESPONSES AND
VIRULENCE STUDY AGAINST
INFECTION BY BRUCELLA (B.
MELITENSIS, B. ABORTUS) IN

MICE (CD1, BALB/C, SWISS).

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

Damascus, Syria

Firstly, we confirmed that the three attenu-
ated strains are less persistent in mice than fully
virulent strains B. abortus and B. melitensis. The
persistence of Brucella ssp was longer when we
stimulated the infection using the intraperitoneal
or intramuscular or subcutaneous route compar-
ing with intragastric or intranasal route. Con-
cerning the attenuated strains, no difference was
observed whatever the route of infection. We ob-
served that the intraperitoneal injection allowed a
better protection comparing with the intragastric
administration, when Brucella ssp was used for
the challenge.
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MEASURING NARROW
LINEWIDTH LASERS

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

In this report discribed the realization of a Fab-
ry-Perot interferometer dedicated for measuring
laser spectral resolutions better than 0.04 cm-1 in
the visible spectral range. This instrument is em-
ployed for spectral chracherization of the labora-
tory-build dye lasers.

Key Words: Fabry-Perot interferometer,
interference fringes, dye laser, spectral resolution,
visible spectral range.

DISTINCTION BETWEEN
NATURAL & DEPLETED
URANIUM USING
INSTRUMENTAL NEUTRON
ACTIVATION ANALYSIS

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

A convenient method to discriminate be-
tween natural and depleted uranium samples
was developed in this work. Traces of natural
and depleted uranium were irradiated separately
and the ratios of 95Zr/103Ru, 239Np/95Zr,
239Np/103Ru were measured. The results show
that these ratios can be used as indicators of the
uranium isotopic composition of the sample.
These ratios are independent of the secular equi-
librium of the 238U with its daughters in the

el 220202020200 s
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sample and indicate the isotopic composition
for trace amounts. Date and truffle samples has
been analysed also using this method. Results
show that the uranium content in this product
was less than the detection limit.

Key Words: Natural, depleted uranium, 239Np,
95Z1,103Ru, isotopic composition.

COMPUTER PROGRAM FOR
SOURCE DISTRIBUTION
PROCESS IN RADIATION

FACILITY

H. ALKASSIRI, B. ABDUL GHANI
Department of Radiation Technology, Aromic Energy
Commission, PO. Box 6091, Damascus, Syria

Computer simulation for dose distribution
using VISUAL BASIC has been done accord-
ing to the arrangement and activities of C0-60
sources. This program provides dose distribution
in treated products depending on the product
density and desired dose. The program is useful
for optimization of sources distribution during
loading process. There is good agreement be-
tween calculated data fro the program and ex-
perimental data

Key Words: Cobalt — 60; dosimetry; dose
distribution; computer simulation.

THE QUALITY ASSURANCE
PROGRAM DATA ANALYSIS FOR
DIAGNOSTIC RADIOLOGY IN
GOVERNMENT HOSPITAL IN
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Optogalvanic Spectroscopy (OGS) is a sensi-
tive and relatively simple technique for detect-
ing and recording high resolution spectra of at-
oms and molecules. The signal results due to the
change of impedance in a low-pressure gas dis-
charge induced by the absorption of laser radia-
tion in the discharge tube. The OGS allows the
study of exited and ionized atoms and molecules
and provides a convenient and accurate means for
wavelength calibration.

The Optogalvanic Spectroscopy Technique
has been reviewed in this work. Such aspects as
the historical development of this technique,
the physical mechanism producing the signal
and the detecting methods have been depicted.
The present study explains some high resolu-
tion Doppler free techniques and some other
spectroscopic applications. This Technique is
considered to have more advantages than other
spectroscopy techniques because of the simplic-
ity of its experimental equipment, inexpensive
equipment, and making the optical noise irrel-
evant.

Key Words: Saturation spectroscopy,
optogalvanic spectroscopy, Doppler free
spectroscopy; high resolution spectroscopy, laser
absorption.

LABORATORIAL SCIENTIFIC
STUDY ON LIQUID
PENETRANT TESTING OF
METALLIC PRODUCTS

W. HARARA, M. AFGHANI, U. JARADEH
Department of Scientific Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

The report contains 2 parts. The first part
which is the theory part contains 3 chapters.

The first chapter contains the physical prin-
ciples of the liquid penetrant testing.

The second chapter contains how to do the
test.

The third chapter contains the liquid penetrant
testing equipments and their classification.

The second part is the experiment part.

Key Words: Liquid penetrant, Discontinuity,
Solvent, Developer, Black light.

DESIGN AND CONSTRUCTION
OF ALABORATORY
EVAPORATION CHAMBER
FOR LASER STABLE ISOTOPE
SEPARATION PROJECT

B. MASSARANI, A. K. JAZMATT, A. AL-

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

A laboratory chamber for the laser isotope sep-
aration project has been designed and construct-
ed. A 10-7 mbar pressure has been obtained using
ILMVAC diffusion pump equipped with liquid
nitrogen trap. The chamber has several ports for
attaching different devices, such as, time of flight
device, thickness meter, vacuum gauges, laser
windows and other purposes.

Key Words: High Vacuum, Evaporation
Chamber, Ytterbium metal, Vacuum pumps

BUILDING AND TESTING
A FABRY-PEROT
INTERFEROMETER FOR
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increase in the applied dose of gamma ray for each
tested sample. At a dose of 4 KGy percentages
of aflatoxin B1 degradation were 8.4, 9.7, 16.6
and 23.5, and 43.97% for peanuts, peeled pista-
chios, unpeeled pistachios, corn and rice, respec-
tively. Whereas, at a dose of 10 KGy percentages
of aflatoxin degradation reached highest values at
58.6, 68.8, 84.6, 81.1 and 87.8% for peanuts,
peeled pistachios, unpeeled pistachios, corn and
rice, respectively. In feed samples percentages of
aflatoxin degradation were 45, 66, and 90% in
barley, 47, 75, and 86% in bran, and 31, 72, and
84% in corn for the doses of 4, 6, and 10 KGy;, re-
spectively. Aflatoxin degradation in food samples
correlated negatively with oil content in irradiated
samples. Thus, in peanuts, which cantained the
highest oil content, percentage of aflatoxin deg-
radation at 10 KGy was not more than 56.6%,
whereas, the corresponding value in corn, which
contained the highest oil content, reached as high
as 80%. The above results indicate the possibility
of using gamma radiation as a means of degrada-
tion of aflatoxin B1 in food and feed crops to lev-
els lower than the maximum allowed levels.

Key Words: Aflatoxin B1, Food and feed,

Gamma radiation, degradation.

THE USE OF NERIUM
OLEANDER AS
BIOMONITOR FOR
RADIONUCLIDES AND
TRACE ELEMENTS IN
ATMOSPHERICDEPOSITION

M. S. AL-MASRI, Y. MESLMANI, K. KHARFAN,

K. ALSHAMALLI, H. KHALILY
Department of Protection and Safety, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

L. 20000
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The possibility of using Nerium Oleander as
biomonitor for radionuclides and trace elements
in air for monitoring air pollution in Syrian cit-
ies has been studied. Nerium oleander leaves (old,
young and fallen) and flowers in addition to air
particulates and surface soil from different loca-
tions in Damascus, Aleppo, Tartouse, Lattakia and
Palmyra have been collected. The samples were col-
lected for four period during 2004 and 2005. The
samples were chemically analyzed to determine
137Cs, 21°Pb and *'°Po. The results have shown high
concentrations of the studied trace elements and
radionuclides in old and fallen leaves; the highest
concentrations were found to be in those samples
collected from sites close to industrial areas. These
findings indicate that the leaves of nerium olean-
der accumulate these elemnts. In addition, the
studied elements concentration and especially Pb
increased in nerium oleander leaves with leaves
age. Moreover variation observed during the year
are due to washing by rain water or resuspension
by wind. The results have been statisically analyzed
to determine the liner correlation coefficient be-
tween the studied element in different samples. A
liner relation ship between Pb concentration in
air particulates and old and fallen leaves has been
observed. However, based on the obtained results,
the Nerium Oleander can be used as biomonitors
for trace elements and radionuclides.

Key Words: Nerium Oleander, Biomonitor,
Fallout, Radionuclides, Trace element.

REVIEW STUDY OF
OPTOGALVANIC
SPECTROSCOPYTECHNIQUE

A. AL-LATIF
Department of Physics, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria
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Poly(vinyl alcohol) films were grafted with two
monomers using gamma radiation, acrylic acid
and N-vinyl imidazole. The ability of these mem-
branes to adsorb the dyes, methyl violet and bril-
liant blue, has been investigated. The data show
that untreated or alkali treated membranes adsorb
methyl violet, but they did not adsorb brilliant
blue. In contrast, acidic treated membranes do
adsorb brilliant blue, and did not adsorb methyl
violet. This indicates that these membranes could
be used for the separation of both dyes. Also it
was found that the dye uptake increases with the
increase in the degree of grafting.

Key Words: Acrylic acid; N-vinyl imidazole;
Poly(vinyl alcohol); Radiation grafting; dye

uptake; methyl violet; brilliant blue.

INTRACAVITY ABSORPTION

OF CO, LASER RADIATION BY

CHLOROPHLUOROCARBON
(CFC) GASES

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

Intracavity absorption method was applied to
determine the absorption coefficients of trichlo-
rofluorocarbon CCLF (CFC-11), dichlorodifluo-
rocarbon CF,Cl, (CFC-12) and chlorodifluoro-
carbon CHCIF2 (CFC-22) vs. the pressure in the
cell inside the cavity of a tunable CO2 laser at
different spectral lines on branches 9R and 10P.

The laser output power was measured vs. the
gas pressure at different spectral lines on branches
9R, 9P, 10R and 10P of CO, molecule transitions.
A strong absorption was observed for lines of 9R
and 10P branches, whereas a weak absorption was

noticed for lines of 9P and 10R branches.

The calculation of absorption coefficients was
restricted for 9R and 10P due to the oscillating
variation of the output power of CO, laser vs. the
CFC pressure, which was occurred for the lines of
9P and 10R.

On the basis of absorption coefficients, the ab-
sorption cross sections for CFC- 12 were calcu-
lated and compared with the absorption cross sec-
tions found from the previous experiment (where
the cell was located outside the cavity), NIST and
HITRAN databases, respectively.

The obtained data could be useful for CFC

gases detection as pollutants in the atmosphere.

Key Words: Intracavity absorption, Tunable CO,

laser, Chlorofluorocarbons.

& REPORTS

EFFECT OF GAMMA
RADIATION ONTHE
INACTIVATION OF AFLATOXIN
B1IN FOOD AND FEED CROPS

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

Samples of food crops (peanut, peeled pista-
chio, unpeeled pistachio, rice, and corn) and feed
(barley, bran, corn) were autoclave-sterilized, and
inoculated with 106 of spore suspension of an
isolate of Aspergillus flavus fungus known to pro-
duce aflatoxin B1 . Food and feed samples were
irradiated with gamma radiation at the doses 4, 6,
and 10 kGy. Results indicated that degradation
of Aflatoxin B1 was positively correlated with the
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Soybean in a naturally N2-fixing legume,
but it needs artificial inoculation with appropri-
ate strains of rhizobia when introduced to land
not previously cultivated to the crop. As soybean
is being introduced to Syria, inoculation with
Bradyrhizobium japonicum is essential to ensure
effective biological nitrogen fixation by the crop.
The question is: what is the most effective mean
of inoculation?.

As Syria is a water-short country, we examined
the possibility of applying the rhizobial inoculant
in irrigation system (Biofertigation) in contrast
with the conventional seed pelleting application.
In a 2 year experiment at a research station near
Damascus, we compared seed pelleting of the in-
oculant under furrow and drip irrigation, with
repeated inoculation by injection of a liquid cul-
ture rhizobial inoculum through the drip system.
Drip irrigation enhanced N, fixation by soybean
regardless of inoculation technique and repeated
inoculation. Injection of the liquid rhizobial inoc-
ulum through drip irrigation system waas shown
to enhances the acquisition of atmospheric N,
and improve N, fixation by soybean.

Key Words: furrow irrigation, drip irrigation,
Biofertigation, N isotope dilution

ESTIMATION OF EVAPORATION
AND IRRIGATION RETURN
FLOW IN ARID ZONES USING
STABLE ISOTOPE RATIOS AND
CHLORIDE MASS-BALANCE
ANALYSIS: CASE OF THE
EUPHRATES RIVER, SYRIA

Z. KATTAN
Department of Geology, Atomic Energy Commission,
P.O. Box 6091, Damascus, Syria
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The ratios of stable isotopes ("*O and *H) of the
Euphrates River were measured together with EC
values and chloride concentrations on a monthly
basis at twelve stations along its course during the
period 2004-2005. The concentrations of heavy
stable isotopes systematically increase down-
stream with a significant enrichment at Al-Assad
Lake. This systematic increase could be due to: (1)
evaporation from the river and its tributaries; and
(2) drainage return flows of irrigation water, en-
riched in heavy stable isotopes. Hence, the isoto-
pic enrichment of surface water may evidentially
be used as an indicator of evaporation process.
Based on the integral enrichment of heavy stable
isotopes in the river water, the amount of water
lost by evaporation from Al-Assad Lake was esti-
mated to be about 1.93 to 2.15 billion m’ using
80 and *H, respectively. On the basis of chloride
budget, the computed component of ground-
water discharge that joins the riverbed through
drainage return flow varies from 70% to less than
1%, depending on the irrigation activities exer-
cised along the river course.

Key Words: Hydrology, stable isotopes,

evaporation, Euphrates River, Syria.

ADSORPTION OF METHYL
VIOLET AND BRILLIANT BLUE
ONTO POLY(VINYL ALCOHOL)
MEMBRANES GRAFTED WITH
N-VINYL IMIDAZOLE/ ACRYLIC

ACID

ZAKI AJJ1, ALI M. ALI*
Department of Radiation Technology, Polymer
Technology Division, Atomic Energy Commission,

PO. Box 6091, Damascus, Syria
* Faculty of Technical Engineering, Tishreen
University, P. O. Box 270, Tartous, Syria

Ay sudl Ay, 23U Aige



INTERCOMPARISON OF
CHARACTERIZATION
TECHNIQUES OF FILTER
RADIOMETERS INTHE
ULTRAVIOLET REGION

I. ABU-KASSEM, P. KARHA, N. J. HARRISON,
S. NEVAS, W. S. HARTREE

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

Narrow-band filter radiometers at 248 nm,
313 nm, 330 nm and 368 nm wavelengths were
used to compare calibration facilities of spec-
tral (irradiance) responsivity at HUT, NPL and
BNM-INM. The results are partly in agreement
within the stated uncertainties. Use of demanding
artefacts in the intercomparison revealed that the
wavelength scales of the participating institutes
deviate more than expected. Such effects cannot
be seen in typical intercomparisons of spectral re-
sponsivity or spectral transmittance, where spec-
trally neutral samples are used.

Key Words: Narrow-band filter radiometer,

trap detector, Ultraviolet radiation, Irradiance,
spectral responsivity, integrated response,
effective wavelength, spectral weighted response.

INVESTIGATION OF LIGHT
ELEMENTS IN NITRIDED
STEEL USING ELASTIC
BACKSCATTERING ANALYSIS

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

M. ROUMIE
AEC of Libanon

This work describes the ability of ion beam
analysis techniques IBA to simultaneously deter-
mine the concentration and the possible depth
profile of some light elements, such as carbon,
oxygen and nitrogen, in matrices of high atomic
number Z, such as stainless steel materials. In fact,
the nitriding process of some materials has the po-
tential to improve their tribological and mechani-
cal properties and to offer various advantages as
compared with other methods used in the modifi-
cation of surfaces. Gas and Plasma nitriding were
applied to certain types of steel, such as AISI-304
and H-13 which are commonly used in the in-
dustry, in order to improve their hardness and
their surface corrosion resistance. The improve-
ment was correlated with the depth profile of N
and the consequent structure variations. More
specifically, non-Rutherford elastic backscattering
(alpha, alpha) at 5 MeV was performed on differ-
ent samples, before and after nitriding, in order to
determine the stoichiometry and the thickness of
the newly formed surface nitrided layers.

Key Words: RBS, IBA, nitriding, AISI304, H13.

ASSESSMENT OF INJECTION
OF LIQUID RHIZOBIAL
INOCULUM AND TRADITIONAL
INOCULATION OF SOYBEAN
UNDER FURROW AND DRIP
IRRIGATION

M. JANAT, E KURDALI
Department of Agriculture, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria
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widely used in Syria (in Damascus and Aleppo) and
four other types of concrete, using aggregates from
different regions, have been prepared. The shielding
properties of these six types were studied for gamma
ray (from Cs-137 and Co-60 sources) and for neu-
trons (from Am-Be source). A reduction of about
10% in the HVL was obtained for the concrete from
Damascus in comparison with that from Aleppo, for
both neutrons and gammas. One of the other four
types of concrete (from Rajo site, mostly Hematite),
was found to further reduce the HVL by about 10%
for both neutrons and gamma rays.

Key Words: shielding, concrete, gamma,
neutrons.

THE FIRST RECORD AND
DISTRIBUTION OF THE FIRE
BLIGHT PATHOGEN, ERWINIA
AMYLOVORA, IN SYRIA

H. AMMOUNEH, M. I. E. ARABI A. AL-

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

Damascus, Syria

A survey of all major pome fruit growing re-
gions was conducted during 2005 and 2006 to
establish whether Erwinia amylovora, the causal
agent of fire blight, was present in Syria. Samples
were collected from quince (Cydonia oblonga),
pear (Pyrus communis) and apple (Malus domes-
tica) trees suspected of being infected with E. amy-
lovora. Seventy five isolates of E. amylovora were
recovered mainly from quince and some from pear
but none from apple. All isolates produced typical
symptoms of fire blight when tested on immature
pear fruit. Two isolates were shown to induce a

Ll 020200 Eaas
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delayed hypersensitivity reaction on tobacco. All
the isolates were confirmed to be E. amylovora by
polymerase chain reaction using primers specific
for this bacterium. One set of primers amplifies
a fragment of the native plasmid (pEA29) and a
second set amplifies a fragment involved in the
synthesis of amylovoran, the structurally unique
exopolysaccharide of this bacterium. Fire blight
was found to prevail in the Al-Zabadani region
(Rif Damascus), an area with a moderate tempera-
ture range (10 to 29&#9675;C) and high relative
humidity (above 70%) during the blossom period.
However, the disease was found to be restricted
within Syria and observed only in isolated foci
near the Lebanese border. This is the first isolation
and identification of E. amylovora from Syria.

Key Words: fire blight, Syria, The first record, E.

amylovora.

THEORETICAL STUDY OF
DIODE PUMPED INTRACAVITY
DOUBLED PASSIVELY Q-
SWITCHED SOLID-STATE LASERS

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

In this paper, some designed curves such as
peak power, energy, pulse width, and a factor de-
scribing the pulse symmetry are generated. With
these curves and expressions, one can design a pas-
sively Q-switched intracavity frequency-doubled
laser and predict the pulse characteristics.

Key Words: Frequency conversion, solid state
lasers, Q-switching, Numerical simulation.
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TIME’S UP
A. GEFTER

The greatest trick the universe ever pulled was
convincing us that time exists.

Key Words: quantum mechanics, quantum
y q q
gravity, thermal time hypothesis, general
relativity.

& PAPERS

PARTIAL SUBSTITUTION OF
ATRIPLEX LENTIFORMIS FOR
WHEAT STRAW INTHE DIET
OF DAMASCUS DOES

M. R. AL-MASRI, M. ZARKAWI, K. KHALIFA
Department of Agriculture, Azomic Energy
Commission, P O. Box 6091, Damascus, Syria

Damascus does were fed either a conventional
wheat straw-concentrate ration (control) or a ra-
tion where 35% of the straw was replaced with
Atriplex lentiformis hay, with barley grain added
and concentrate level reduced to make both diets
isocaloric and isonitrogenous. The rations were fed
from 5 months before mating to kidding. Similar
amounts of metabolisable energy (ME) and crude
protein (CP) were fed and consumed by the does
in the 2 groups. Leaves plus flower clusters of A.
lentiformis contained more CP and ME and less
crude fibre and cell wall constituents than stalks.
The values for IVDOM in A. lentiformis hay were:
516, 629 and 285 g/kg dry matter (DM) for the
whole external cover, leaves plus flower-clusters and
stalks, respectively; and comparable values for ME
were: 6.01, 6.55 and 3.76 M]/kg DM. The values
for buffer-soluble nitrogen were 29 and 39% and

for buffer-soluble non-protein nitrogen were 25
and 28% of the total N in leaves plus flower-clus-
ters and stalks, respectively. Live weights, blood se-
rum progesterone concentrations, conception rates
and duration of pregnancy were similar for does
on both rations as were birth weights of kids. It
appears that Atriplex lentiformis hay can be substi-
tuted for some of the wheat straw in conventional
straw-concentrate diets for breeding does without
detriment to performance, with a resultant saving
in amount of concentrate required.

Key Words: nutrient, protein, energy,
reproduction, progesterone, Damascus does.

DEVELOPMENT OF
SPECIAL RADIATION
SHIELDING CONCRETES
USING NATURAL LOCAL
MATERIALS AND EVALUATION
OF THEIR SHIELDING
CHARACTERISTICS

M. H. KHARITA, M. TAKEYEDDIN, M. AL-
NASSAR, S. YOUSEF

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

Concrete is one of the most important materi-
als used for radiation shielding in facilities con-
taining radioactive sources and radiation generat-
ing machines. The concrete shielding properties
may vary depending on the composite of the con-
crete. Aggregates is the largest constituent (about
70 — 80% of the total weight of normal concrete).
The aim of this work is to develop special con-
crete with good shielding properties for gamma
and neutrons, using natural local materials.

For this reason two types of typical concrete
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& ARTICLES

THE INDUSTRY OF LIFE

M. HAW
Is in the School of Chemical and Environmental
Engineering at the University of Nottingham, he is
author of Middle World: The Restless Heart of Matter
and Life

A century after his death, Kelvin’s pioneering
work in thermodynamics -which underpinned
the industrial revolution- is being mirrored by
researchers exploring the biological engines that
power life itself, as M. Haw describes.

Key Words: Thermodynamics, industrial
revolution, energy, biological engines, entropy.

LOOKS LIKE RAIN

M. ANDERSON
Is a science writer based in northampton,

massachusetts

What makes some clouds rain while others
merely drift serenely overhead? Mark Anderson
sticks his head in a cloud.

Key Words: cloud condensation, mechanism of
cloud formation, raindrop formation, climate
change.

THE SPINTRONICS
CHALLENGE

T. BLAND, K. LEE, S. STEINMULLER
Are at the Cavendish Laboratory at the University of
Cambridge, UK

L. 000
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Microelectronic devices that exploit the spin
of the electron as well as its charge promise to
revolutionize the electronics industry. The chal-
lenge, as Tony Bland, Kiyoung Lee and Stephan
Steinmuler describe, is to find a way of integrating
semiconductors into spintronic circuits.

Key Words: spintronic devices, giant
magnetoresistance (GMR), tunnel
magnetoresistance (TMR), magnetic tunnel
junction (MT]) spin injector, dilute magnetic

semiconductor (DMS).

OUR SOLAR FUTURE

B. DAVISS

Is a science writer in New Hamps/?ire

It's been a long time coming, but finally we are
on the brink of a new era in power generation,
says Bennett Daviss.

Key Words: solar energy, solar cells, photovoltaic
cell, solar light.

PLUG INTO THE SUN

D. CHO
is a writer based in New York City

Out beyond the atmosphere there is power

aplenty. Can harnessing it solve our energy prob-
lems, ask Dan Cho, and David Cohen.

Key Words: Space power station, space
solar power, microwaves, photovoltaic cells,
powersat.
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