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els of contamination higher than the European and
us acceptable levels, respectively. Powdered milk
and infant formula, which are imported and only
dispensed locally, were free of contamination. The
above result indicates that the cow feed in particu-
lar is probably contaminated with higher than ac-
ceptable levels of aflatoxin B1 (AFB1).

Key Words: aflattoxin M1, milk, ELISA.

SIMULATION OF A
PREAMPLIFIER RESPONSE AS
A FUNCTION OFITS CIRCUIT

PARAMETERS

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

The aim of the current study is to develop a
computer program for simulating a preamplifier
response as a function of its circuit parameters.
The studied preamplifier is used in the nuclear
electronics applications. The program allows the
investigation of the four most famous connection
methods between the preamplifier and the nuclear
detector. The computer program demonstrates the
output parameters in on-line charts for each case.
This software tool facilitates the process of studying
the influence of the input circuit parameters on the
response of the preamplifier, and can help the user
in designing the preamplifier electronic circuits.

The software has been developed using Delphi
6.0 and has a comprehensive help file.

el 220202020200 s
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Key Words: computer programs, simulation,
response, circuit parameters, preamplifier.

SOURCES OF GROUNDWATER
CONTAMINATION

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

In spite of the importance of water for life, either
for drinking, irrigation, industry or other wide uses
in many fields, human beings seem to contaminate
it and make it unsuitable for human uses. This is due
to disposal of wastes in the environment without
treatment. In addition to population increase and
building expanding higher living costs, industrial
and economical in growth that causes an increase in
water consumption. All of these factors have made
an increase pressure on our water environment
quantitatively and qualitatively. In addition, there is
an increase of potential risks to the water environ-
mental due to disposal of domestic and industrial
wastewater in areas near the water sources. More-
over, the use of unacceptable irrigation systems may
increase soil salinity and evaporation rates. The pres-
ent report discusses the some groundwater sources
and problem, hot and mineral waters that become
very important in our life and to our health due to
its chemical and radioactivity characteristics.

Key Words: ground water, sources,
contamination, pathways, mineral water,
benefits, problems.
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and developmental time were reduced by applying
irradition. Thus, low doses of gamma irradiation
increased grape resistance to phylloxera.

There was a ppositive effect of of IAA on the
resistance of “Helwani” to phylloxera when it was
infested at old age ( 80-d-old). Howevere, the sus-
ceptible of “helwani” to phylloxera was increased
when it was infest at young age (40-d-old).

Key Words: grape phylloxera, gamma

irradiation, grape resistance to phylloera.

BUILDING A HIGH POWER
PULSED DYE LASER PUMPED
BY CVL

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

In this report we discribe the realisation of a
high power pulsed dye laser pumped by a copper
vapour laser (A = 511 nm), which will be used in
the laser isotope separation project. The output
pulses are tunable from 565 nm to 585 nm with
spectral resolution of about 0.02 cm-1 and repeti-
tion rate of 16 KHz. The laser set up consists of a
Hybrid multiple Prism Grazing Incidence (HMP-
GI) dye oscillator and an amplifier stage. We show
systematic studies of different laser parts as well as
the characteristics of the output beam.

Key Words: dye laser, hybrid multiple prism

grazing incidence cavity.

DETECTION OF AFLATOXIN
M1 CONTAMINATION IN MILK
FR SYRIAN MARKET USING
ELISA

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

Damascus, Syria

Aflatoxin M1 (AFM1) is the hydroxylated me-
tabolite of a biotransformation process of Afla-
toxin B1 (AFB1) which is produced in food and
feed by the fungi Aspergillus flavus and A. para-
citicus. AFM1 has been shown to be excreted in
milk following exposure to AFB1 contaminated
feed. Since milk is consumed in large quantities
by human populations, particularly among infants
and young children the occurrence of AFM1 in
this product is constitutes & health hazard since
it is carcinogenic and has been listed as Class 2B
carcinogen.

The occurrence of AFM1 in milk samples from
the Syrian market was investigated by the com-
petitive ELISA technique. A total of 126 samples
consisting of fresh cow milk (74), locally processed
pasteurized cow milk (10), sheep milk (23), goat
milk (11) and powdered milk and infant formula
(8) showed that the incidence of contamination, i.e
above the detection limit of the ELISA assay, was
80% . 18% of the tested samples contained high-
er than the acceptable level of AFM1 adopted in
Syria, which is 200 ng/kg; whereas, 17% and 54%
of all tested samples contained AFM1 higher than
the acceptable level in the US, (500 ng/kg) and in
the European Union (50 ng/kg), respectively. The
range of contamination with AFM1 was higher
in cow milk samples than in sheep milk and goat
milk samples. 30% of the analyzed cow fresh milk
samples contained levels of AFM1 exceeding that
of the European Communities (Codex Alimentar-
ius) recommended limits (50 ng/l); whereas, 13%
of the analyzed sheep milk samples(23) exceeded
the latter limit, and only 9% of the analyzed goat
milk samples exceeded same limit. Pasturized
milk, which is collected from various locations,
showed particularly high level of contamination,
with 80% and 50% of tested samples showing lev-
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Sixteen male cases had positive SRY gene, chro-
mosomal translocations in three of them were ob-
served, and one case had two copies of SRY gene.

Thirteen cases had sex reversal, in ten of them
the SRY gene was positive and in three cases was
negative. Five female cases the SRY was negative.

In six Klinefelter syndrome males the SRY gene
was found normal.

Key Words: hermaphroditism, SRY gene,
karyotype, Y chromosome, FISH.

RADIO PROTECTIVE EFFECTS
OF CALCIUM CHANNEL
BLOCKERS (DELTIAZEM) ON
SURVIVAL OF SACCHAROMYCES
CEREVISIAE CELLS
IRRADIATED WITH DIFFERENT
DOSES OF GAMMA RAYS

G. ALYA, M. SHAMMA, N. DEEN SHARABI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

Abstract: Results revealed that the necessary dose
of gamma rays that leads to 10% of survived cellu-
lar population (D10 value) was about 256 Gy. This
irradiation dose was used then in all irradiation ex-
periments on culture of S. Cerevisiae cells in which
different concentrations of Deltiazem (55, 110, 165
mg/Kg medium) were added before and after irra-
diation . Results showed that Deltiazem enhances
survival percentage of irradiated S. Cerevisiae cul-
tures in a concentration dependent manner.

Key Words: calcium channel blockers
(deltiazem), saccharomyces cerevisiae, gamma
rays. survival.
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CONSTRUCTION OF RADIO
DOSE HOMOGENIZER

M . ALKHALED, E . AMMAR, B. AIOUB
Department of Radiation Technology, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

The irregular posture of radio sources in Gam-
ma Cell effects to the sympathy of Radio-Dose
absorbed by the considered sample which causes
non-accuracy results so we go to design and con-
struct the Radio-Dose Homogenizer in order to
achieve satisfied results.

Key Words: gamma cell, homogenizer , radio-
dose, irregular-posture.

LIFE TABLE OF GRAPE
PHYLLOXERA ON SOME
IRRADIATED IN VITRO

CULTURED ROOTSTOCKS

H. MAKEE, T. CHARBAJI, Z. AYYOUBI AND 1.
IDRIS
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

The life table of local strain of grape phylloxera
on the most commonly used rootstocks: Rul40,
R99 and 3309C and one local variety “Helwani”,
which were in vitro cultured and treated with low
doses of gamma irradition was determined. Ad-
ditionally, the effect of different concenrations of
IAA on reproduction and development of phyl-
loxera, which infested the roots of our local grape
variety “Helwani”, was evalutated.

Our results showed that the life table of grape
phylloxera was different between irradiated and
unirraited in vitro plants. The survival, fecundity
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EFFECT OF GAMMA
IRRADIATION ON SURVIVAL
& REPRODUCTION OF GRAPE
PHYLLOXERA DAKTULOSPHAIRA
VITIFOLIAE (EITCH)

M. TLAS, J. ASFAHANI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, 2 O. Box 6091,
Damascus, Syria

Newly laid phylloxera eggs and phylloxera
nymphs at different ages were exposed to differ-
ent doses of gamma irradiation. The percentage
eggs hatch of phylloxera decreased as eggs were
subjected to increasing doses. The percentage ma-
tured phylloxera females significantly increased as
older nymphs and lower doses were used. Con-
trary, the fecundity was markedly reduced when
older nymphs and higher doses were used. Ad-
ditionally, a great reduction in fecundity was ob-
served when phylloxera females were reared on 50
Gy-irradiated root pieces.

Key Words: egg hatch, fecundity, grape

phylloxera, grape root, irradiation, oviposition

& REPORTS

DEVELOPMENT OF AD HOC
NETWORK SIMULATOR

G. CHADDOUD
Department of Scientific Services, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

Wireless Mobile Ad hoc Networks (Manet) are
considered to be a very hot research topic due to
its flexibility and ease of deployment in environ-
ments where it is difficult to afford fixed infra-

structure. Developing Manet-related protocols
and services often faces the problem of the ab-
sence of an environment validation and the use
of simulation is to be considered as an alternative.
The Network simulator NS-2 provides substantial
support for simulation of TCP, routing and multi-
cast protocols over wired and wireless networks. It
allows for the definition of wireless networks with
randomly mobile nodes capable of communicat-
ing via wired networks-specific routing protocols.
However, these protocols are not suitable for wire-
less connections with limited bandwidth. Further,
NS-2 does not offer self-organizing hierarchy in
ad hoc networks such as NTDR. In this work we
add to NS-2 the capability of simulating :
1. the routing protocol ROSPFE, and

2. adynamic cluster formation protocol.

Key Words: network simulator, NS-2, NTDR.

SEX DETERMINING GENE
(SRY) DETECTION OF THE
Y CHROMOSOME FOR
KLIENFELTER SYNDROME AND
HERMAPHRODITE SYRIAN
PATIENTS

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

Damascus, Syria

Analysis of the sex determining gene of the Y
chromosome region was done, this gene is respon-
sible of gonadal differentiation in the male and it is
essential for the development of male genitalia.

Forty peripheral blood samples were cultured
for cytogenetics study. Fluorescence in situ hybrid-
ization detection using SRY probe on metaphases
was performed.
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LITHIATION AND ALKYLATION
REACTIONS OF THE TRI-
PHOSPHAFERROCENES, [Fe(n’-
P3C2‘Bu2)(n5-C5R5)], (R = H and Me):
CRYSTAL AND MOLECULAR
STRUCTURES OF THE LIFE
(n*P,C,Bu,P"Bu)(n’*-C.Me,)
dimer, [Fe(n*-P,C ‘Bu,P"BuMe)(n’*-
C.Me,)] and cis-[PtCL(PMe )Fe(n*-
P,C,Bu,P"BuMe)(n*-C.H,)]

M. M. AL-KTAIFANI, P. B. HITCHCOCK, J. E
NIXON
Department of chemistry, School of life science,
University of Sussex, Falmer, Brighton, Sussex BN1
9QJ, UK

Treatment of the I,2,4-tri-phosphaferrocenes,
[Fe(m’-P,C,Bu,)(n’-C.R)],(R=H; Me) with "Bu-
Li leads to alkylation of one of the two adjacent
ring phosphorus atoms to afford the corresponding
lithium salts LiFe (n*-P C,Bu,P"Bu) m’-CR) (R
= H; Me). A single crystal X-ray diffraction study
reveals that LiFe (n4-P2C2tBu2P“Bu)(Y]S-CSMCS)
exhibits an unusual dimeric structure in the sol-
id state. Treatment of the lithium salts with Mel
gives the monomeric zwitterion complexes [Fe(n*-
P,C,Bu,P"BuMe)(n’-C,R )] (R = H; Me). The mo-
lecular structure of [Fe(‘r]4—P2C2‘Bu2P“BuMe) m>-
CMe)] and the platinum(Il) complex cis-
[PtClz(PMe3){Fe(n4-P2C2‘Bu2P“BuMe) (n°-
C,H))}] have also been determined by single crystal
diffraction studies.

Key Words: tri-phosphaferrocenes, lithiation,
alkylation, platinum complex.
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MTR BENCHMARK STATIC
CALCULATIONS WITH MCNP5
CODE

A. B. SALAH, A. PETRUZZI, E D’AURIA
Universita di Pisa, Dipartimento di Ingegneria
Meccanica, Nucleare e della Produzione, Via
Diotisalvi, 2, 56100 Pisa, Italy
H. BENKHARFIA

Nuclear research centre of Birine, BP 180 Ain
Oussera 17200, Djelfa, Algeria
N. KRIANGCHAIPORN
Thailand Institute of Nuclear Technology, Bangkok,
Thailand
N. GHAZI

Department of Nuclear Engineering, Atomic Energy

Commission, P O. Box 6091, Damascus, Syria

With the sustained development in computer
technology, the use of more powerful computa-
tional tools becomes mandatory. The challenge
today is to revisit safety features of the existing
nuclear research reactors using new generation of
computer tools. The objective is to verify that the
safety requirements still met and when necessary
to introduce some amendments coming from the
new attainments. In the current paper the IAEA
safety-related nuclear research reactors (RR) bench-
mark problem is reconsidered. The idea consists in
performing static calculations of the benchmark
using the last version of the MCNP5 code. This
later offers updated code models and cross-section
library. The results are afterwards compared with
previous calculations and discussed.

Key Words: MCNP5 code, MTR benchmark,
neutronics calculations, research reactors.
enriched uranium.
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terpret field self-potential EMBED Equation.
DSMT4 anomalies related to simple geometric
shaped models such as sphere, horizontal cylin-
der, and vertical cylinder. This approach is mainly
based on solving a set of algebraic linear equa-
tions, and directed towards the best estimate of
the three model parameters, e.g., electric dipole
moment, depth, and polarization angle. Its utility
and validity are demonstrated through studying
and analyzing synthetic self-potential anomalies
obtained by using simulated data generated from
a known model and a statistical distribution with
different random errors components. Being theo-
retically tested and proven, this approach has been
consequently applied on two real field self-poten-
tial anomalies taken from Colorado and Turkey. A
comparable and acceptable agreement is obtained
between the results derived by the new proposed
method and those deduced by other interpreta-
tion methods. Moreover, the depth obtained by
such an approach is found to be very close to that
obtained by drilling information.

Key Words: Self-potential anomalies, inversion
of potential fields, cylinder-like bodies, sphere-
like bodies, systems of algebraic linear equations.

ULTRAVIOLET C LETHAL
EFFECT ON BRUCELLA
MELITENSIS

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

The gram-negative bacteria Brucella meliten-
sis was investigated to evaluate its susceptibility
to UVC radiation at 254 nm. At an intensity of
18.7 mW/cm? of UVC, the time required for in-
activation of B. melitensis was 240 seconds in

both dark and light, whereas it was 120 seconds
and 240 seconds in dark and light respectively; at
an intensity of 19.5 mW/cm?®. The results indi-
cate that vaccinal strain of B. melitensis (Rev.1)
is more sensitive to UVC than wild B. melitensis
strain.

Key Words: B. melitensis, UVC irradiation,
repair in dark, cyclobutane pyrimidine dimmers
(CPD), photoreactivation.

ION EXCHANGING IN
BIRNESSITE

L. AL-ATTAR, A. DAYER

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

Ion exchange isotherms for the sodium form
of birnessite, a layered manganese oxide com-
mon in soils, were determined using isotope di-
lution analysis, by employing **Na to pre-label
the solid. The results were represented by plot-
ting the equivalent ionic fraction of an entering
cation in the ion exchanger versus the equiva-
lent ionic fraction of the entering cation remain-
ing in solution. Studying these ion exchange
isotherms for sodium-univalent (i.e. NH,—Na,
Li—Na, K—Na, and Cs—Na) and sodium-diva-
lent pairs (Mg—Na, Ca—Na, Sr—Na and Ba—Na)
on *Na-birnessite made it possible to obtain a
clear picture of the exchangeable sites available
in birnessite. The isotherms also gave an estima-
tion of the effect of cations likely to be present
in aqueous environments on the uptake of the
fission product radioisotopes of caesium and
strontium onto soils.

Key Words: birnessite, cation exchange,
manganese oxides, radioisotopes.
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POLYMORPHISM INTHEITS
REGION OF RIBOSOMAL DNA
OF COCHLIOBOLUS SATIVUS
ISOLATES DIFFERING IN
XYLANASE PRODUCTION

Y. BAKRI, M. JAWHAR, M. 1. E. ARABI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

The restriction of PCR-amplified internal tran-
scribed spacers (ITS) of ribosomal DNA was used
to confirm the genetic variation among 22 isolates
of Cochliobolus sativus differing in their xylanase
production. Results show a high level of diversity
of ITS -RFLP markers among the isolates. The
molecular parameter used showed that C. sativus
isolates reside in three phylogenetic groups. There
was resolution between clustering of isolates and
their xylanase production.

Key Words: Cochliobolus sativus, xylanase,
genetic diversity, I[TS-RFLP.

CHARACTERIZATION AND
DISTRIBUTION OF DAUCUS
SPECIES IN SYRIA

B. AL-SAFADI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,
Damascus, Syria

Syria is considered as one of the important cen-
ters for Daucus diversity including Daucus carota.
Therefore, it is essential to study the distribution
and characterization of these species in Syria. An
exploration of plants belonging to the Apiaceae

Ll 020200 Eaas
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family was conducted on road and field sides in
several areas of Syria. Seeds (fruits) from these
plants have been also collected. The seeds were
sown in pots containing peatmoss in a glasshouse
and emerging plants were grown until flowering
and seed formation. The plants were classified
based on leaf, umbel, and seed shape. Proteins
were extracted from the leaves and analyzed using
electrophoresis to establish genetic relationships
among species. Seven Daucus species have been
identified to grow in Syria. These are D. aureus,
D. bicolor, D. carota, D. durieua, D. guttatus,
D. littoralis, and D. muricatus. Isozyme and total
protein analysis, cluster analysis, and correlation
matrix have revealed considerable genetic varia-
tion among studied Daucus species. Wild carrot
(D. carota) came in one group with its cultivated
form (D. carota ssp. sativus) and the closest spe-
cies to them was D. guttatus. Species D. bicolor
and D. durieua were in the same group and D.
aureus and D. littoralis were in another group far-
ther from the previous groups. The farthest spe-
cies on the genetic tree was D. muricatus.

Key Words: carrot, Daucus, isozyme, protein,
Syria.

A BEST-ESTIMATE APPROACH
FOR DETERMINING SELF-
POTENTIAL PARAMETERS

RELATED TO SIMPLE
GEOMETRIC SHAPED
STRUCTURES

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

A new approach is proposed in order to in-

Ay sudl Ay, 23U Aige



ton clectroluminescence data reveal characteristic
anticrossing between exciton and cavity modes,
a clear signature of the strong coupling regime.
These findings represent a substantial step towards
the realization of ultra-efficient polaritonic devices
with unprecedented characteristics.

Key Words: light-matter interaction,
semiconductor laser, polariton quasiparticle.

5 PAPERS

SOLVENT EXTRACTION OF
VANADIUM (IV) WITH DI(2-
ETHYLHEXYL) PHOSPHORIC
ACID AND TRIBUTYL
PHOSPHATE

M. ALIBRAHIM, H. SHLEWTT, S. ALIKE

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

Vanadium pregnant solution recovered from
the Syrian Petroleum coke by means of salt roast-
ing was acidified by dilute sulfuric acid. Solvent
extraction of tetravalent vanadium with a mixture
of di(2-ethylhexyl) phosphoric acid (DEHPA) and
Tributylphosphate (TBP) was carried out. Kinetic
effects are involved in competitive extraction of
other metals such as iron and aluminum.

Key Words: Extraction, Vanadium,
TBP+DEHPA.

HEAT EFFECT ON THE
SHIELDING AND STRENGTH
PROPERTIES OF SOME LOCAL
CONCRETES

S. YOUSEF
Department of Technical Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
S. ALHAJALI, B. NAOOM
Department of Nuclear Engineering, Atomic Energy
Commission, Damascus PO. Box 6091, Syria
M. ALNASSAR, M. H. KHARITA

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

The effect of heat on strength and on y-ray and
neutron shielding properties of four types of the
local concretes (denoted as H-mix, F-mix, D-mix
and S-mix) were investigated, the samples were
exposed to temperatures between 20 to 800 °C.

Small losses in attenuation coefficients for y-
rays and neutrons were observed for the studied
types of concretes at 100 °C, while there were no
changes in strength for H-mix and F-mix com-
pared to 10-15 % loss of strength (the ratio of
decreased compressive strength after exposure to
heat to the original one) in D-mix and S-mix. No
significant loss in attenuation has been noticed be-
tween 100-400 °C while unexpected increases in
strength in some samples have been observed. No
changes between 400-500 °C in y-rays attenuation
except for D-mix which suffer a high loss in y-rays
attenuation. The neutron attenuation decreases
for the studied types at these temperatures, while
the strength increases except for D-mix.

F-mixand D-mixlost their integrities (destroyed)
between 500-550 °C and losses in attenuation and
increase in strength for the other two types. S-mix
concrete lost 50% of its strength at 550 °C, while
H-mix concrete lost 50% of its strength at 650 °C.

It can be concluded that the H-mix which con-
tains hematite aggregates have the best attenua-
tion coefficients for both y-rays and neutrons and
the best resistant for high temperatures effects.

Key Words: shielding, concrete, heat effect,
attenuation.
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& ARTICLES

THIN FILMS: READY FOR
THEIR CLOSE-UP?

D. BUTLER

New types of solar cell that can be mass-pro-
duced cheaply, and integrated into building ma-
terials, are popular with venture capitalists and
market analysts. But scientists are less gung ho.

Key Words: solar cell, highly-purified silicon,

thin films, nano and amorphous silicon.

TIME’S UP
H. QUINN, Y. NIR

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

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

RADIOACTIVITY DOUBLES UP
B. BLANK

Researchers have directly detected a new form
of radioactivity whereby an atomic nucleus emits
two protons. Bertram Blank explains how two-
proton decay is opening a window onto the nu-
clear force.

Key Words: nuclear decay modes, two-proton
radioactivity, nuclear structure, pairing effect.
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CRUCIBLE OF CREATION

M. CHALMERS

What really happened in the first few minutes
after the big bang? One element could hold the

Answer.

Key Words: big bang, Lithium-6 problem, anti
matter, very large telescope (VLT), large hadron
collider (LHC), super symmetry.

A GaAs POLARITON LIGHT-
EMITTING DIODE OPERATING
NEAR ROOM TEMPERATURE

S. 1. TSINTZON, N. T. PELEKANOS,
P.G SAVVIDIS, Z. HTZOPOULOS, G.

KONSTANTINIDIS
Institute of Electronic Structure & Structure, Crete, Greece

The increasing ability to control light-matter
interactions at the nanometre scale has improved
the performance of semiconductor lasers in the
past decade. The ultimate optimization is realized
in semiconductor microcavities, in which strong
coupling between quantum-well excitons and
cavity photons gives rise to hybrid half-light/half-
matter polariton quasiparticles. The unique prop-
erties of polaritons -such as stimulated scattering,
parametric amplification, lasing, condensation and
superfluidity- are believed to provide the basis for
a new generation of polariton emitters and semi-
conductor lasers. Until now, polariton lasing and
nonlinearities have only been demonstrated in op-
tical experiments, which have shown the potential
to reduce lasing thresholds by two orders of mag-
nitude compared to conventional semiconductor
lasers. Here we report an experimental realization
of an electrically pumped semiconductor polariton
light-emitting device, which emits directly frorn
polariton states at a temperature of 235 K. Polari-
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