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lenol-orange and Gelatin (FXG) radiochromic gel
dosemeter is one of the systems used for such ap-
plications. Some chemical dosemeters show differ-
ent response for low and medium energies X-rays in
comparison with high energy y—photons. The energy
and dose rate dependence of the FXG dose response
was examined. In addition to the detector response
other important dosimetric properties of the system
were investigated for different X-ray beam qualities
with tube voltages in the range 100 — 300kV. An
orthovoltage X-ray therapy unit was used to irradi-
ate standard sized samples of FXG from different
batches for radiation doses in the range 0 - 8Gy.

Key Words: Radiation dosimetry; radiochromic
gel detector; X-ray beam qualities.

DESIGN AND CONSTRUCTION
OF AMECHANICAL
IRRADIATION SYSTEM IN THE
POOL OF MNSR

I. KHAMIS, H. EZZUDDIN
Department of Nuclear Engineering, Atomic Energy
Commission, Damascus PO. Box 6091, Syria

Due to increasing demand concerning samples
irradiation in terms of quantity and quality, a neces-
sity of providing additional sites has been appeared
to reduce the intensive burden on the basic ones
and to enable irradiate samples with large seizes.

Thus a design and construction of a mechanical
irradiation system has been made to be built up in
the MNSR pool which would provide reactor with
12 additional irradiation sites, with capability to ir-
radiate heavy and big samples of 3.5 cm in diameter

el 220202020200 s
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and 25 cm in high. The average thermal flux in the
new irradiation sites is about 8.3E+10 n/cm2.s.
Furthermore, there is a possibility to construct a

thermal column for various applications, as well.

Key Words: mechanical irradiation system,
MNSR, pool, irradiation sites.

STUDY OF SIMULTANEOUS
Q-SWITCHING AND MODE-
LOCKING IN ND:YVO, LASER
WITH CR*:YAG CRYSTAL

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

A numerical model of rate equations for a four-
level solid-state laser with Cr*:YAG saturable ab-
sorber including excited state absorption ESA is
presented. The cavity is divided into a large num-
ber of disks and the model is solved for each disk
and its local corresponding photon flux. The flux
array is shifted for each recurrence simulating the
movement of photons inside the cavity during the
round trip. This simulator can describe the mode
locking phenomenon and can be used to simulate
the simultaneous mode locking and Q-switching
with a saturable absorber.

Key Words: Solid state laser, mode-locking, Q-
switching, laser modeling.
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pH, plant particles size and contact time, on the bio-
sorption process were performed and the best condi-
tions of biosorption were recognized. Moreover, the
studied plants were used in removing *°Ra and some
trace elements from real polluted water. The results
show that this method is effective.

Key Words: Poplar; Barbary; Creeping club;
Jew's mallow; Uranium; Radium; Cesium;
Barium; Cadmium; Lead; Capacity; Biosorption;
Water; Pollution.

THE EFFECT OF REFRACTIVE
INDEX CHANGES IN AN
INTRACAVITY ABSORPTION CELL
ONTHE LASER OUTPUT POWER

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

A model describing the intra-cavity absorption
has been developed. The model allows for a reli-
able description of the attenuation of laser power
as a function of the gas pressure inside the absorp-
tion cell, conducting both real and imaginary parts
of the refractive index of the absorbing gas.

The model relies on an adequate integration of
the additional loss due to the absorption into the rate
equations. After that the rate equations are solved
under steady state conditions, which is quite reliable
for a cw CO, laser. The oscillation, clearly observed
in case of weak absorption, is described in the frame-
work of an interference model considering the elec-
tric field inside the cavity as the interference result
of successive phase correlated waves differing from
each other in the number of passes made through the
cavity. The phase shift is determined by the optical
length of the cavity depending on the real part of the

refractive index of the gas in the absorption cell.

The model has been applied to analyze a large set
of attenuation curves obtained in a previous work,
in which intra-cavity absorption was measured for
the three gases CFC-11, 12, 22 using a tunable cw
CO, laser at 44 lines of the emission spectrum of
the CO2 molecule distributed on the branches P
and R of the two bands at 9.6 pm and 10.6 pm.

For mostly all examples, the value of the absorp-
tion cross section (imaginary part of the refractive
index) has been determined by fitting the model
to the experimental data. Furthermore, the value
of the linear polarizability (real part of the refrac-
tive index) has been calculated from the oscillation
period for all examples, in which the attenuation
curve exhibits reliable oscillating behavior.

The results are in fair agreement with the val-
ues of the absorption cross section published in
the Hitran data base, as well as with the results
obtained from independent absorption measure-
ments performed outside the cavity.

Key Words: CO, laser, CFCs, Intracavity

absorption spectroscopy.

PREPARATION OF THE FXG
GEL DOSEMETER AND
STUDYING ITS RESPONSE FOR
LOW AND MEDIUM ENERGY X-
RAYS

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

Gel dosimetry method was found to be capable
of addressing complicated issues related to dose
measurements particularly in modern sophisticated
radiotherapy applications. Ferrous-sulphate Xy-

AALAM AL-THARRA, N°. 119, JANUARY/FEBRUARY 2009
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In the present work, the cytogenetic damage
present in peripheral blood lymphocytes of pa-
tients treated with fractionated partial-body radia-
tion therapy for Head-and-neck cancer patient was
followed before, during and at the end of treatment
by means of the cytokinesis-block micronucleus as-
say. These atients had no previous chemotherapy or
radiotherapy. Our results indicate that the level of
spontaneous cytogenetic damage in cancer patients
and smokers control were higher than in healthy
non smoking controls. During and after treatment,
increased of micronucleus cells frequencies were
observed with increasing treatment doses.

Key Words: cytogenetic damage, radiotherapy,
micronucleus, head and neck cancer.

EFFECT OF GAMMA
IRRADIATION ON MICROBIAL
LOAD, CHEMICAL AND SENSORY
EVALUATION OF CHICKEN MEAT

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

The effect of gamma irradiation on microbial
load, chemical and sensory characteristics of chicken
meat has been evaluated. chicken meat were irradi-
ated at doses of 0, 2, 4 and 6 kGy of gamma irradia-
tion. Irradiated and unirradiated meat were kept in
a refrigerator (1-4 °C). Immediately after irradiation,
general composition, microbiological and sensory
evaluation of chicken meat were done. Microbiologi-
cal and chemical analyses of chicken meat were eval-
uated at weekly up to the end of the storage period.
The results indicated that all doses of gamma irradia-
tion reduced the microbial load, and increased the

shelf-life of chicken meat. Total acidity, volatile basic

L. 20000

Gl glaall alai ii€a

http://serversmiso.aecs.sy

nitrogen (VBN) and lipid oxidation value in chicken
meat were not affected by gamma irradiation. Sen-
sory evaluation showed no significant differences be-
tween irradiated and un-irradiated chicken meats.

Key Words: Gamma irradiation — microbial
load — refrigeration — chicken meat — sensory
evaluation.

THE USE OF SOME LOCAL PLANTS
FOR REMOVAL OF RADIOACTIVE
AND TRACE ELEMENTS FROM
AQUEOUS MEDIA

M. S. AL-MASRI, Y. AMIN, B. AL-AKEL,
T. AL-NAAMA

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

The elimination of metal ions from aqueous solu-
tions by biosorption plays an important role in water
pollution control. In this study, dried leaves of Bar-
bary, Jew's mallow and poplar, branches of poplar
trees and Creeping club were studied to use in remov-
ing some toxic elements (Cd, Pb and U) and some
radionuclides (***Ba, '’Cs and **Ra) from aqueous
solution. The results show that all studied plants can
be effectively used for removing U and Ba from aque-
ous solutions. Pb was removed in high ratio using
branches of poplar trees. In addition to, Cd can be
reduced using Barbary, Jew's mallow and branches of
poplar trees. The adsorption of U and Cd by leaves of
Barbary reached 3.3 mg g-1 and 3.5 mg g, respec-
tively. Moreover, the leaves of poplar trees were the
best plant for biosorping Pb, its maximum capacity
reached a value 1.7 mg g'. On the other hand, the
maximum capacity for studied radionuclide were less
10 mg g'. In addition to, the effect of many factors
such as, plant pretreatment, solution temperature,
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THEORETICAL AND
PRACTICAL PRINCIPALS OF
REAL TIME PCR TECHNIQUE

A.MADANIA, I.GHOURI, H.ZARZOUR
Department of Radiation Medicine, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

Real time PCR is a technique used in a wide
range of applications, allowing the detection and
quantification of small amounts of nucleic acids
(DNA, cDNA or RNA). Real Time PCR is based
on the detection of the fluorescence produced by a
reporter molecule which increases as the reaction
proceeds. This occurs due to the accumulation of
the PCR product with each cycle of amplification.
These fluorescent reporter molecules can be either
sequence specific probes or dyes that bind to the

double-stranded DNA nonspecifically.

Key Words: Real-time PCR, quantification of
nucleic acids, fluorogenic probes, fluorophores,
measurement of gene expression.

VARIATIONS IN NATURAL
ABUNDANCES OF "N AND BC
IN POTASSIUM FED LENTIL
PLANTS GROWN UNDER
WATER STRESS

E KURDALI, M. AL-SHAMMAA
Department ongriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

The impact of two K-fertilizer treatments [KO
(0) and K1 (150 kg K, O/ha)] on dry matter produc-
tion and N, fixation (Ndfa) by Lentil (Lens culina-
ris.) was evaluated in a pot experiment. The plants

were also subjected to three soil moisture regimes
starting from bud flower initiation stage to pod for-
mation. The N natural abundance technique (%o
0""N) was employed to evaluate N, fixation using
barley as a reference crop. Moreover, the carbon iso-
tope discrimination (%0A"®C) was determined to
assess factors responsible for crop performance vari-
ability in the different treatments. Water restriction
occurring during the post-flowering period consid-
erably affects growth and N -fixation. However, K-
fertilizer enhanced plant performance by overcom-
ing water shortage influences. The "N values in
lentils ranged from +0.67 to +1.36%o depending
on soil moisture and K-fertilizer treatments; where-
as, those of N, fixation and the reference plant were
-0.45 and +2.94%o, respectively. Consequently,
Ndfa% ranged from 45 and 65%. Water stress re-
duced A”C values in the water stressed plants treat-
ments. However, K fertilizer enhanced the whole
plant APC along with dry matter yield and N,-
fixation. The water stressed plants amended with
K seemed to be the best treatment because of its
highest pod yield, high N balance and N_-fixation
with low consumption of irrigation water. This il-
lustrates the ecological and economical importance
of K fertilizer in alleviating water stress occurring
during the post-flowering period of lentil.

Key Words: Lentil, Potassium, Water stress,
Nitrogen fixation, 0"°N and APC.

CYTOGENETIC EFFECTS
INDUCED BY RADIOTHERAPY
OF HEAD AND NECK CANCER

PATIENTS

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

Damascus, Syria
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POLYI(p,-2,2-
DIMETHYLPROPANE-1,3-DIYL
DIISOCYANIDE)-p,-NITRATO-

SILVER(D]:A POWDER STUDY

M. RUKIAH, M. AL-KTAIFANI

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

In order to investigate the effect of the coun-
ter-anions on the polymeric structure of (2,2-di-
methylpropane-1,3-diyl diisocyanide)silver(I)
complexes, the novel title polymeric compound,
[Ag(NO,)C H N)In, has been synthesized. The
crystal structure was determined by simulated an-
nealing X-ray powder diffraction data collected at
room temperature. The current structure is similar
recently reported structure of analogue with chlo-
ride replacing nitrate. This study illustrates that
both the chloride and nitrate complexes crystallize
in the orthorhombic system in Pbca space group
with one monomer in the asymmetric unit, and
gives a strong indication that the counter-anion
does not have a considerable effect on the poly-
meric structure of the complex. The Ag center lies
in a distorted tetrahedral environment and bonded
to two 2,2-dimethylpropane-1,3-diyl diisocyanide
ligands to form chains. The nitrate anions crosslink
the Ag centers of the chains to form two-dimen-
sional polymeric network structure.

Key Words: diisocyanide, Ag complex, powder
structure, X-ray, bidentate, polymeric structure,
Rietveld refinements.
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CONTRIBUTION OF THE
GEOPHYSICAL AND RADON
TECHNIQUES TO CHARACTERIZE
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HYDROGEOLOGICAL SETTING
IN THE WESTERN VOLCANIC
ZONE OF YARMOUK BASIN: CASE
STUDY DEIR EL-ADAS

W. AL-FARES, E. SOLIMAN, A. AL-ALI
Department of Geology, Atomic Energy Commission,
PO. Box 6091, Damascus, Syria

The aim of this study is to illustrate the role of
the geophysical and radon techniques in character-
izing “atlocal scale” a hydrogeological setting in the
volcanic zone of Yarmouk basin. And to employ the
obtained results to understand and explain similar
hydrogeological situation related to particular sub-
surface geological and tectonic structure.

Based on the field observations and failed wells
drilled at Deir El- Adas, and the occurrence of suc-
cessful well out of that zone, all these reasons, have
given us the incentive to verify and provide realistic
explanation of this phenomena in the basaltic out-
crops of Yarmouk basin.

The interpretation of the vertical electrical surveys
(VES), indicates to the presence of local faulted anti-
cline structure of Paleogene located under the volcanic
outcrops. This structure has led to complex hydrogeo-
logical conditions, represented by limited recharge in
this area which occurs through fractures and second-
ary faults inn addition to the low direct precipitation.

Piezometric map indicates to water divide in the
north-west of Deir El-Adas related to the tectonic
setting. Meanwhile, discharge map show low repro-
ducibility of drilled wells in Deir El-Adas and its pe-
riphery. Due to limited radon data, it was difficult
to draw concrete conclusions from this technique.

Key Words: Geophysical measurements,
Hydrogeology, Radon, Deir El-Adis,Yarmouk
Basin.
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mobilization took place in all the lithological units,
but to different degrees. This remobilization is
qualified as weak, indicating that limited uranium
redistribution is expected in the studied region. A
plausible geological model is proposed for the ura-
nium distribution, where the Abou Qila location
is found to be favorable for uranium accumulation
and merits further uranium exploration.

Key Words: Phosphate and uranium
prospecting, Uranium remobilization, Aerial
spectrometry survey, Al-Awabed Region, Syria.

UREA FOLIAR FERTILIZATION
AFFECTS ONION WEIGHT AND
NUTRIENT CONTENT

T. CHARBAJI, M. I. E. ARABI, M. JAWHAR
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

Foliar application is used to supply fertilizers to
developing crops. This method provides flexibility
to the producer in their application. This research
was undertaken to investigate effects of foliar ap-
plication of urea on onion (Allium cepa L.), cv.
Salamony, in Syria. Four levels of urea, 0, 2,000,
3,500 and 5,000 mg-L" were evaluated. Plants were
treated with 16.6 mL/plant of urea 3-times, at 3-
day intervals, starting 26 days after planting. ‘Sal-
amony’ can positively respond to up to 5,000 mg-L-
! of urea without hazard of leaf burn, and that bulb
fresh and dry weights increased as urea concentra-
tion increased. Nitrogen (N), phosphorus (P) and
potassium (K) and total cation contents of bulbs
were increased, but magnesium (Mg), calcium (Ca)
and sodium (Na) contents were not affected by
treatment. The 5,000 mg-L-1 treatment proved to
be the most effective in increasing bulb fresh and
dry weights and increasing mineral uptake

Key Words: Allium cepa, content, fertilizer,
nutrients, Syria, weight.

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

ZUHAIR KATTAN
Department of Geology, Atomic Energy Commission,
PO. Box 6091, Damascus, Syria

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 downstream
with a significant enrichment at Al-Assad Lake.
This systematic increase could be due to: (1) evap-
oration from the river and its tributaries; and (2)
drainage return flows of irrigation water, enriched
in heavy stable isotopes. Hence, the isotopic en-
richment 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 estimated to be about 1.93
to 2.15 billion m3 using '®O and *H, respectively.
On the basis of chloride budget, the computed
component of groundwater discharge that joins the
riverbed through drainage return flow varies from
70% to less than 1%, depending on the irrigation
activities exercised along the river course.

Key Words: Hydrology, stable isotopes,
evaporation, Euphrates River, Syria.

AALAM AL-THARRA, N°. 119, JANUARY/FEBRUARY 2009

http://serversmiso.aecs.sy

Gl glaall alai ii€a

A pead) 4,300 A3UY Aia



39, 39-46 and 46-53 days). Results indicated that
the type of diet had no significant (P>0.05) effects
on T.PE (weight gain/protein consumption) and
E.R values. The average values were 2.27 for T.RE
and 17.2 M]J/week/bird for E.R during the five age
periods. The pooled relative energy retention, R.E.R
(E.R/energy consumption) value amounted 0.77. No
significant (P>0.05) difference was observed in the
final (53 day of age) live body weight of chicks fed
a vegetable diet (2788 g/bird) or a conventional diet
(2712 g/bird). The values of T.PE decreased and E.R
increased with advancing age. The pooled T.PE value
was 2.98 during the 18-25 days of age and decreased
to 1.62 during the 46-53 days of age. No significant
difference was noticed in T.PE values between the
25-32 and the 32-39 day age periods. The pooled
R.E.R value was 0.76 during the 18-39 days of age
and increased slightly to 0.79 during the 39-53 days
of age. The E.R and R.E.R values during the five age
periods were negatively correlated to the T.PE values
(r=-0.86 and r=-0.74, respectively). Changing from a
broiler finishing diet containing animal protein by-
product to another containing all vegetable ingredi-
ents had no adverse effects on the energy retention
rate and protein efficiency of broilers. However, the
studied parameters have been found to be influenced

by the age period of broiler chicks.

Key Words: broiler; age; diet; protein; energy.

AUTOMATION OF THE
MODELING AND SOME
NEUTRONIC CALCULATIONS
OF THE SYRIAN MINIATURE
NEUTRON SOURCE REACTORS

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

An automated software, BMAC, for modeling
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and performing the neutronics calculations of MN-
SRs and similar reactors (TRIGAs) has been devel-
oped. Calculation of initial excess reactivity, flux
and power distributions, and all other neutronic
parameters of the reactor, full core representation,
can be made automatically using a 3-D model, by
coupling WIMSD-4 and CITATION codes, in a
very quick and simple way. No preliminary CITA-
TION input file is needed. All required data are
read from an external input file simply prepared.
Exact results for the parameters of the reactor, in
the ambient of Diffusion Theory, can be obtained.

Key Words: MNSR, Neutronic Calculations,
CITATION, WIMSD4, 3-D modeling.

AERIAL GAMMA
SPECTROMETRIC SURVEY AS
ATOOL FOR EVALUATING THE
URANIUM REMOBILIZATION
DEGREE: CASE STUDY FROM
AL-AWABED AREA, NORTHERN
PALMYRIDES, SYRIA

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

The relationships between equivalent uranium
eU, eTh , K% and their ratios in the 11 lithologi-
cal units determined by previous research in the
Al-Awabed area, Northern Palmyrides, Syria have
been analyzed in order to define their trend varia-
tions and evaluate the degree of uranium remobi-
lization. Uranium favorability index Ul and altera-
tion-F indicators have been used in this research
to characterize the different lithological units by
following their radioactive element re-distribution
and to determine their favorability as regards ura-
nium potentiality. It was shown that uranium re-
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tal parameters: total pressure (5-33 Pa), and different
fractions of argon (7< x < 80), at a constant applied
RF power of 300 W. N, dissociation degree has been
investigated qualitatively by both actinometry meth-
od and the ratio of the atomic nitrogen line emission
intensity at 672.3 nm to the vibrational band (0-0)
of the N, second positive system at 337.1 nm. Both
methods showed that the increase of argon fraction
enhances the dissociation of N, with a maximum at
x=50 for the pressure of 5 Pa, although the two meth-
ods give two opposite trends as a function of total
pressure. Spectroscopic measurements showed that
the vibrational temperature of N, second positive
system increases with both argon fraction and total
pressure increase, it lies between 4900 K and 12300
K. Langmuir probe measurements showed that, in
the remote zone, the electron temperature falls in the
range 1.57-1.75 eV, the N, density varies between 5.
10? cm-3 and 1.4 10" cm™, and that both the plas-
ma ionization degree and electron temperature in-
crease towards the source. In addition, the process of
plasma-polyamide surface interaction, in the remote
plasma zone, has been studied through optical emis-
sion spectroscopy analysis during plasma treatment
of polyamide to monitor the possible emissions due
to the polymer etching. An increase of atomic ni-
trogen line (672.3 nm) intensity is obtained, atomic
carbon line (833.52 nm) and the band emission (0-0)
from CN (B22+-X22*) violet system were observed.
The polyamide surface modification has been con-
firmed through the improvement of its hydrophilic
character as the water contact angle measured after
the plasma treatment significantly decreased.

Key Words: Nitrogen dissociation, plasma
diagnostic, polyamide, contact angle.

COUNTER CURRENT
EXTRACTION OF PHOSPHORIC
ACID: FOOD GRADE ACID
PRODUCTION

H. SHLEWIT, M. ALIBRAHIM

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

Extraction, scrubbing and stripping of phos-
phoric acid from the Syrian wet-phosphoric acid
was carried out using Micro-pilot plant of mixer-
settler type of 8 1/h capacity. Tributyl phosphate
(TBP)/di-isopropyl ether (DIPE) in kerosene was
used as extractant. Extraction and stripping equilib-
rium curves were evaluated. The number of extrac-
tion and stripping stages to achieve the convenient
and feasible yield was determined. Detailed flow
sheet was suggested for the proposed continuous
process. Data obtained include useful information
for the design of phosphoric acid extraction plant.
The produced phosphoric acid was characterized
using different analytical techniques.

Key Words: Extraction, Tributyl phosphate,
phosphoric acid.

INFLUENCE OF AGE PERIOD
ONTHETOTAL PROTEIN
EFFICIENCY AND ENERGY
RETENTION RATE OF BROILER
CHICKS FED A CONVENTIONAL
ORANALL VEGETABLE
INGREDIENTS FINISHING DIET

M. R. AL-MASRI
Department of Agriculture, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

Experiments were carried out to study the chang-
es in the values of total protein efficiency (T.RE)
and energy retention (E.R) of broiler chicks fed two
corn-soybean meal diets with (conventional diet) or
without (vegetable diet) added meat-bone meal (100
g/kg diet) during five age periods (18-25, 25-32, 32-

AALAM AL-THARRA, N°. 119, JANUARY/FEBRUARY 2009

http://serversmiso.aecs.sy

Gl glaall alai ii€a

A pead) 4,300 A3UY Aia



& ARTICLES

NUCLEAR WEAPONS IN ANEW
WORLD

D. BIELLO

Countries are altering their nuclear arsenals,
prompting the U.S. to refurbish its own war-
heads.

Alookatstrike capabilities worldwide, and how
a bomb would affect single cities and people.

The U.S. government’s proposal to build the
first new nuclear warhead in two decades raises a
host of questions.

A HEMISPHERICAL
ELECTRONIC EYE CAMERA
BASED ON COMPRESSIBLE

SILICON OPTOELECTRONICS

H. CHO KO

The human eye is a remarkable imaging device,
with many attractive design features. Prominent
among these is a hemispherical detector geometry,
similar to that found in many other biological sys-
tems, that enables a wide field of view and low
aberrations with simple, few-component imaging
optics.

Key Words: hemispherical electronic eye camera,
compressible silicon optoelectronics, single-
crystalline silicone photodetectors.

HOW THE COSMOS WAS
CONQUERED

H. QUINN, Y. NIR

L. 000
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When the universe was born antimatter was
just as plentiful as matter. What happened to
change that? Physicists Helen Quinn and Yossi
Nir investigate.

Key Words: story of antimatter, standard models,
conservation law, supersymmetry.

A LIGHT IN THE DARK?

E. CARTLIDGE

For the last 10 years physicists in italy have
been claiming to have directly detected dark mat-
ter, which is believed to make up 23% of the uni-
verse. Edwin Cartlidge finds out why their results
continue to create controversy.

Key Words: dark matter, cosmology, particle-
physics, Milky Way.
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DIAGNOSTICS OF N,-AR PLASMA
MIXTURE EXCITED IN A 13.56 MHZ
HOLLOW CATHODE DISCHARGE
SYSTEM: APPLICATIONTO
REMOTE PLASMA TREATMENT
OF POLYAMIDE SURFACE

S. SALOUM, M. NADDAE B. AL-KHALED

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

N,-x% Ar plasma gas mixture, generated in a hol-
low cathode RF discharge system, has been character-
ized by both optical emission spectroscopy (OES) and
double langmuir probe, as a function of experimen-
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