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USE OF IN VITRO CULTURE
TO EVALUATE SOME DURUM
WHEAT GENOTYPES
TOLERANCE TO SALINITY

T. CHARBAII, M. I. ARABI, I. KARAJOLI, A.
SHOUAIB

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

Damascus, Syria

our varieties of durum wheat (Hourani,

Bouhoth5, Chaml and Cham5) were
germinated on MS media loaded by NaCl (0,
100, 150, 200 and 250 mM). A negative effect of
high concentrations was observed for all varieties.
Embryos seeds, were grown on MS medium
loaded by same NaCl concentrations up to second
leaf stage. Callus induction was obtained from
wheat embryo on MS medium loaded by same
concentrations of NaCl for 3 weeks. Wet and dry
weights of Chaml variety were not affected by
NaCl compared to control.

Key Words: Callus, salinity, tissue culture,

wheat.

A COMPUTER PROGRAMTO
SIMULATE THE ND-GLASS
LASER

B. A. GHANI
Department of Scientific Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

d-Glass Laser Simulator” has been designed
to simulate the dynamic emission processes
of Nd-glass laser in both laser media; Nd-glass
rod and gain switched cell. The program predicts
the temporal behavior of the laser output pulse

Gl glaall alai ii€a

http://serversmiso.aecs.sy

depending on the physical and geometrical input.
The software has been developed using Delphi 6.0.

Key Words: Software tool ; Simulation ; Nd-

glass laser.

BIODEGRADATION
OF CHLORPYRIFOS BY
KLEBSIELLA SP. FROM SYRIAN
ACTIVATED SLUDGE

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

Damascus, Syria

chlorpyrifos — degrading bacterial strain

was isolated (under persistent pesticide
stress) from an activated sludge sample collected
from Damascus Wastewater Treatment Plant
(DWTP). Using major staining and biochemical
differentiation tests, (gram stain, oxidase, catalse
and some fermentation of relevant carbohydrates
tests using biochemical assays), the isolated strain
was determined as Klebsiella sp. The isolation of
Klebsiella sp. was facilitated by the addition of
formulated chlorpyrifos at a rate of 960mg/250ml
of sludge weekly (selection pressure). Klebsiella
sp. was maintained by culturing in poor medium
consisting of mineral salts and chlorpyrifos as a sole
carbon source. When chlorpyrifos-supplemented
poor medium (3.84 g/ 250 ml) was inoculated
with 105 cells of Klebsiella sp. 92%of added
chlorpyrifos were degraded within four days
compared with 46% degradation of achieved when
when similar amount of chlorpyrifos was added
to 250 ml of normal activated sludge. Klebsiella
sp. was able to tolerate 17.28g. of chlorpyrifos

Key Words: Activated sludge, chlorpyrifos,
degradation, Klebsiella sp.
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DIAGNOSIS OF SICKLE
CELL ANAEMIA USING PCR
TECHNIQUE (POLYMERASE

CHAIN REACTION)

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

Damascus, Syria

ickle cell anaemia is a genetic disease caused

by a single base-pair mutation, an A — T
transversion in the sequence encoding codon 6 of
the human -globin gene. A PCR technique was
used in this experiment to diagnose the genotype
of the patients. This method allows direct
detection of the normal or the sickle cell £ -globin
allele in genomic DNA without additional steps.
The results showed that this technique is accurate,
fast and can be used for prenatal diagnosis.

Key Words: sickle cell anaemia, PCR, prenatal
diagnosis

THIN FILM PREPARATION VIA
DIP-COATING TECHNIQUE

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

e have designed and constructed a Dip-

Coaterinorder to use it for the preparation
of dip-coated thin films. This technique uses
the least amount possible of the polymeric
material, so that minimises the valuable material
loss greatly. The film thickness is controlled by
means of controlling the withdrawal speed of the
substrate from the polymeric solution, where the

http://serversmiso.aecs.sy
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film thickness is greater at higher withdrowal
speed. A control electronic circuit with a
microprocessor was designed and manufactured,
which enables full control of both the direction
and speed of the withdrowal process. The range
of the speed is 0.5 cm/sec — 2 cm/sec. This device
has a homogeneous speed , which is necessary
for fabricating high quality thin films. The
device was situated in an aluminum box with a
transparent front door, and chemical-resistant

fibre-board floor.

Key Words: Dip-coating, Homogeneous,
Speed Control.

COMPUTATIONAL MODELING
OF MULTI-STAGE FLASH
DESALINATION PLANT

S. SULEIMAN, M. ALSHEIKH, A-SALAM MEREE
Department of Nuclear Engineering, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

his  work includes a  theoretical
thermodynamic analysis of the multi-stage
flash desalination plants, which is considered one
of the mostimportant methods in the desalination
field and widely used in the world. Mathematical
modeling of this process have been developed.
In addition a computer program according to
this mathematical model has been written using
Visual Basic 6.0 programming language. The
appropriate user interfaces has been designed to
facilitate the use of the program. The program
can also be used for designing a practical plant

with capacity of 32660 [m?/day].

Key Words: MSE, Heat transfer coeflicients,
PR.
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Key Words: determination, uranium(VI),
organic phase, TXRF technique.

DESIGN AND INSTALLATION
OF A “GA-CITRATE
PRODUCTION AND

DISPENSING SYSTEM

A.H. AL RAYYES, S. AL FREAHAT, F. AL ENAYA
Department of Chemistry, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

In this work, a Gallium-67 citrate production
and dispensing system had been designed and
installed. This system is composed of two main
parts, the first part is the gallium-67 citrate
manufacturing and the second is the dispensing
of the radiopharmaceutical gallium-67 citrate
into small vials with required activity according
to the hospitals demands and crimped tightly in
sterilized hot cell.

Key Words: Dispensing, Radiopharmaceutical,

%7Ga-citrate.

DEPOSITION OF ALN AND TIN
THIN FILMS ON SUBSTRATES
OF STAINLESS STEEL SS304
USING PLASMA FOCUS DEVICE

S. AL-HAWAT, M. SOUKIEH, M. ABOU KHAROUB,
W. AL- SADAT

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

Aj.S k] plasma focus device was used to
eposit thin films of aluminium nitride
AIN and titanium nitride TiN on a stainless steel
304 substrate, in order to improve its surface
properties. The deposition process was carried

e
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out using various number of nitrogen plasma
shots at pressures 0.5-0.75 mbar and at different
sample’s distances from the anode. The plasma
diagnostics was achieved using the voltage and
current signals recorded by a voltage divider and
Rogovskii coil to determine the temperature and
plasma density. The surface hardness of SS-304
was increased by about 50% after plasma coating
and the thickness of the coated layers was about
1-2pm. This study shows that the hardness is
increased with increasing the number of shots and
decreased with the distance from the anode. The
coated layers were characterized and a qualitative
understanding of the deposition process was
given.

Key Words: Plasma Focus, AIN, TiN.

BODY MASS INDEX AN
INDICATOR FOR OVERWEIGHT
AND OBESITY IN HUMANS

M. R. AL-MASRI

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

ody mass index (BMI) by adults and children

was reported as an indicator for body status
(healthy weight, overweight, obesity, extreme
obesity). Ideal body weight equations for man
and woman and the relationship between BMI
and disease risk factors were reported. Advices
and recommendations to decrease overweight
and obesity were indicated to arrive to an ideal

BMI.

Key Words: Overweight, obesity, body mass

index, human, disease.
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zones and tectonic features of the subsurface of
Khanasser valley have been very well determined
through the interpretation of VES of the profiles
LP1, LP2, and LP3 using the Pichgin and
Habibullaev method. The geoelectrical approach
was successfully applied in the study area and
can be therefore easily practiced in similar
environments.

Key Words: hydrogeology, electrical resistivity,
khanasser valley, Syria.

MEASUREMENT OF THE FAST
NEUTRON FLUX IN THE MNSR
INNER IRRADIATION SITE

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

he WIMSD4 code was used to calculate

the fast neutron flux spectrum and the fast
neutron fission cross sections for ***U, using six
energy groups ranging from 0.5 to 10 MeV. These
results, with the measured radioactivities of the
140Ba, ', '%Ru, »Zr and *Zr fission products
emerging from the fission of the **U foil covered
with a cadmium filter, were used to measure
the fast neutron flux in the Syrian MNSR inner
irradiation site.

Key Words: MNSR, fast neutron flux, inner

irradiation site.

£ REPORTS

DIRECT DETERMINATION
OF URANIUM AND CO-
EXTRACTED ELEMENTS
IN'THE ORGANIC PHASES

http://serversmiso.aecs.sy
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(D2EHPA/TOPO, TBP, TDA)
IN KEROSENE BY TXRF
TECHNIQUE

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

Four calibration curves have been carried out
to determine uranium concentration in the
organic phase D2EHPA-TOPO/kerosene using
TXRF technique with Mo tube as a primary
exciting source, Gallium was used as an internal
standard, so the linear relation between I /S_
against uranium concentration in the organic
phase has been obtained.

The range of uranium concentrations studied
were (0-5 pg.mL™), (0-100 pg.mL™), (0-900
pg.mL™) and (0-7000 pg.mL™), which covered
all uranium concentrations concerning first
and second cycles of uranium extraction from
commercial phosphoric acid. The detection limit
was found to be 0.15 pg.mL™".

The effect of D2EHPA concentration in
kerosene, in the range of (0.1-0.6 M) containing
TOPO, where [D2EHPA]/[TOPO] = 1/4 and in
the presence of gallium as an internal standard on
uranium determination was studied. It has been
shown thaturanium concentrationatall D2EHPA/
kerosene concentrations can be determined with
high accuracy and precision while an increase of
the detection limit from 0.45 to 1.61 pg.mL™" was
observed when D2EHPA concentration increases
from 0.1 to 0.6 M.

Four calibration curves for multielement
analysis of iron, zinc, copper and nickel in the
organic phase and in the presence of gallium
as an internal standard have been constructed,
these curves have enabled us to determine the
concentration of Fe, Zinc, Cu, and Ni in the
unknown samples coming from the Pilot-Plant
of phosphoric acid purification using D2EHPA-
TOPO process.
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were observed among genotypes for each disease.
No genotype was immune to both diseases, but
the genotype W1 2291 was universally susceptible.
Our results suggest that resistance to C. sativus
in the subcrown internodes and leaves involves
similar defense mechanisms. Such information
would be useful to plant breeders because testing
for SB reaction requires less time than screening
for CRR resistance.

Key Words: barley-common root rot-spot
blotch-correlation.

IMPULSIVE CURRENT-
INDUCED SUPERCONDUCTING
JUNCTION IN SPATIALLY
BROKEN SYMMETRY OF
FLUXONS

S. AL-KHAWAJA
Department of Physics, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

mbarking upon McCumber-Stewart model,

the temporal evolution of a superconducting
Josephson junction in both overdamped and
underdamped regimes is examined. The junction
is driven by a pulse train current, and the
potential of the tunnelling fluxons is assumed
to lack spatial symmetry such as that associated
with a ratchet potential. In this respect, Langevin
and Fokker-Plank-like equations specifying the
junction are solved for which, time-dependent
phase solutions are obtained and discussed on
the basis of the potential broken symmetry and
pulse signal properties by which, an ad hoc value
of the frequency equals to the fractal Hausdorff
dimension w = D, = 1n(2)/1n(3) = 0.630929753

of a normal Cantor set is ascribed.

Key Words: Josephson junctions, ratchet effect,

e
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broken symmetry, chaotic dynamics, fractal

dimensions.

GEOELECTRICAL
INVESTIGATION FOR
CHARACTERIZING THE
HYDROGEOLOGICAL
CONDITIONS IN SEMI ARID
REGION IN KHANASSER
VALLEY, SYRIA

J. ASFAHANI
Department of Geology, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

In the Khanasser valley, considered as a semi
arid region in Syria, the shallow groundwater
presents electrical conductivities ranging from 0.1
t0 20 mS/cm. In order to study the hydrogeological
conditions of such region, a good knowledge is
required of the geometry of the aquifer at depth.
Ninety-six vertical electrical soundings (VES)
using the Schlumberger array were carried out
in the study area. The established iso-apparent
resistivity maps for different AB/2 spacings
indicate the presence of two different geological
structures; characterized by very conductive
zones of a resistivity less than four Q.m related
to the intrusion of salt water in Quaternary and
Paleogene deposits. Resistive zones have been
signaled in Jebel Al Hass in the west and Jebel
Shbith in the east, characterized by a resistivity
exceeding 300 Q.m, due to the presence of basalt
formation of upper Miocene age. Thickness of
the Quaternary, Paleogene and their electrical
characteristics have been precisely determined.
The top of Maestrichtian and its electrical
characteristics have been also well established.
Quaternary paleosabkhas were delineated through
the studying of three longitudinal profiles along
the valley itself (LP1, LP2, and LP3). Fractured
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Technology Division, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

Ternary mixtures of PVA/Citric acid (CA)/
water and PVA/Succinic acid (SA)/water
were exposed to various Gamma doses in air at
ambient temperature. The maximum swelling
and the gelation% of the prepared gels initially
increases with increasing dose for both acids, but
at higher doses decreases. The uptake of nickel and
cobalt ions increases with increasing the bonded
acid concentration, which can be explained with
increase of the reactive acidic sites bonded to the
polymer backbone. The uptake of copper ions
is very limited, but it increases with increasing
irradiation dose.

Key Words: hydrogel; poly(vinyl alcohol);

gamma radiation; citric acid; succinic acid.

ENVIRONMENTAL ISOTOPE
STUDY OF SEAWATER
INTRUSION IN THE COASTAL
AQUIFER (SYRIA)

B. ABOU ZAKHEM, R. HAFEZ
Department of Geology, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

eawater intrusion into shallow aquifer in the

Syrian coast, north of Latakia (Damsarkho,
Ras Ibn Hani) and south of Tartous (Al
Hamidieh, Ein Zarka), was studied using
hydrochemical and isotopic techniques. The EC
distribution map north of Latakia shows that
mixing is considered as a frontal intrusion of
seawater within fresh groundwater. This is due
to the intensive pumping since the sixties of last
century which lowered the water table inland
below sea level, while in Ein Zarka, south of
Tartous; the seawater intrusion is due to local

http://serversmiso.aecs.sy
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up-coning as a result of intensive pumping.
Deuterium and oxygen-18 relationship has a
mixing line with a slope of 5.55 indicating to
intrusion between freshwater and seawater.
Moreover, the relationship between oxygen-
18 and chloride reveals that the mixing has a
dominant role compared to evaporation process.
The mixing ratios are estimated to be between 6
and 10 % north of Latakia, while they do not
exceed 3 % south of Tartous. A tritium model
was applied to compute the “mean transit time”,
which is estimated around 10 years in average,
to reach the previous equilibrium between the
fresh groundwater and seawater, provided that
severe pumping is completely halted, and the
aquifer is naturally recharged by rainfall and deep
percolation of irrigation water, thus allowing the
restoration of the hydraulic gradient.

KeyWords: seawater intrusion, environmental
isotope, mixing ratio, transit time,

mediterranean. Syria.

INTERRELATIONSHIP
BETWEEN SPOT BLOTCH
AND COMMON ROOT ROT IN
BARLEY

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

Damascus, Syria

pot blotch and common root rot, caused by

the fungal pathogen Cochliobolus sativus are
important barley diseases in many production
areas of the world. The interrelationship between
these two diseases was investigated in a series
of controlled environment studies. Strong
correlations were detected for barley reactions to
both diseases. Large differences in disease reactions

74
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NITRIDATION OF POROUS
GaAs BY AN ECR AMMONIA
PLASMA

M. NADDAF}, S. S. HULLAVARAD?, V.

GANESAN* AND S. V. BHORASKAR *

! Department of Physics, Atomic Energy Commission,

P O. Box 6091, Damascus, Syria
2 Center for Advanced Studies in Material Science
and Solid State Physics, University of
Pune, India

3 Center for Superconductivity Research, Department

of Physics, University of Maryland,
College Park, USA

* Inter University Consortium, Indore, India

he effect of surface porosity of GaAs on the

nature of growth of GaN, by use of plasma
nitridation of GaAs, has been investigated. Porous
GaAs samples were prepared by anodic etching
of n-type (110) GaAs wafers in HCI solution.
Nitridation of porous GaAs samples were carried
out by using an electron—cyclotron resonance-
induced ammonia plasma. The formation of
mixed phases of GaN was investigated using
the grazing angle x-ray diffraction method. A
remarkable improvement in the intensity of
photoluminescence (PL) compared with that
of GaN synthesized by direct nitriding of GaAs
surface has been observed. The PL intensity of
nitrided porous GaAs at the temperature of 380
°C was found to be about two orders of magnitude
higher as compared with the directly nitrided
GaAs at the temperature of 500 °C. The changes
in the morphology of nitrided porous GaAs have
been investigated using both scanning electron
microscopy and atomic force microscopy.

Key Words: porous GaAs, ECR plasma,
nitridation, GaN.
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APPLICATION OF
MULTIVARIATE STATISTICAL
METHODS TO CLASSIFY
ARCHAEOLOGICAL POTTERY
FROM TEL-ALRAMAD SITE,
SYRIA, BASED ON X-RAY
FLUORESCENCE ANALYSIS

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

Rla:dioisotope x-ray fluorescence (XRF) analysis
as been utilized to determine the elemental
composition of 55 archaeological pottery samples
by the determination of 17 chemical elements.
Fifty-four of them came from the Tel-Alramad Site
in Kalana town, near Damascus city, Syria, and one
sample came from Brazil. The XRF results have
been processed using two multivariate statistical
methods, cluster and factor analysis, in order to
determine similarities and correlation between
the selected samples based on their elemental
composition. The methodology successfully
separates the samples where four distinct chemical
groups were identified.

Key Words: X-ray; pottery; trace elements,
Syria.

PREPARATION OF POLY(VINYL
ALCOHOL) HYDROGELS
CONTAINING CITRIC OR

SUCCINIC ACID USING GAMMA

RADIATION

Z. AJJ1
Department of Radiation Technology, Polymer
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engineering of the sequence of nanoparticle
fusing and surface trap functionalization, underlie
the superior performance achieved in this readily
fabricated family of devices.

Key Words: quantum dot, photodetector,
solution-processed electronic devices,

nanocrystal, quantum size effect, noise.

€ PAPERS

INDIRECT REGENERATION
IN WILD DAUCUS SPECIES
GROWING IN SYRIA

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

Damascus, Syria

eeds from Daucus species (D. carota, D.

bicolor, D. aureus, D. muricatus, D. littoralis,
D. guttatus, D. Durieua) growing in Syria were
collected and used to investigate the ability of wild
Daucus species to form callus and regenerate plants
in vitro. Three callusing and three regeneration
media were used in the study. A significant
variation was observed among Daucus species in
their ability to form callus. Species D. carota L.
and cultivated carrot (Daucus carota L. ssp. sativus)
were the fastest, in callus initiation, among studied
species taking only 4 and 9 days respectively. The
slowest species were D. durieua and D. aureus with
23 days or more needed for callus initiation. The
best callusing medium was the one containing 0
mg/l kinetin, 1 mg/l BA, 1 mg/l NAA, and 2 mg/I
2, 4-D. It was possible in this study to regenerate
plants from all Daucus species used in the study.
Daucus carota was, also, the best Daucus species
in regeneration ability and species D. durieua

http://serversmiso.aecs.sy

had the least capacity of shoot regeneration.
Daucus species varied in their response to the use
of hormones (growth regulators) in regeneration
media. However, all of the species had the potential
to produce embryos and shoots on hormone-free
medium and two of them; D. durieua and D.
littoralis started embryogenesis and forming green
shoots while still on callusing medium. The highest
percentage of surviving plants (70.8%), from test
tube to mature plant, was produced by D. guttatus
and the overall percentage of surviving plants from
all Daucus species was 36.63%.

Key Words: acclimatization, carrot,

embryogenesis, Syria.

THIRD HARMONIC
GENERATION SUSCEPTIBILITY
OF POLYACETYLENE IN TERMS
OF THE CHAIN TEMPERATURE

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

he tight binding Hamiltonian of Su,

Schrieffer and Heeger has been used
to describe the physical properties of the
polyacetylene chain. The chain temperature is
calculated from the potential energy which is
directly related to the CH group displacement.
Two different forms of the displacements have
been considered; random and gaussian. The
third harmonic generation susceptibility spectra
have been plotted in terms of the temperature
using the four wave mixing formula. The results
show that a second peak at the mid gap energy
has occurred for room temperature which is in
good agreement with the experimental data.

Gl glaall alai ii€a

Key Words: Ph 73.61, An 42.65, Qn 78.66.
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£ ARTICLES

JAMES CLERK MAXWELL

E EVERITT
Hansen Experimental Physics Labortory, Stanford
University, US

Born 175 years ago, James Clerk Maxwell
carried out the first profound unification
of nature’s forces. Francis Everitt examines
the immense contributions of the greatest
mathematical physicist since Newton.

Key Words: experimental physics, molecular
vortices, Maxwell’s equations, statistical

mechanics.

A REVOLUTION IN BITS

M. CHALMERS
Features Editor of Physics World

The Internet is transforming the way
that physicists report their findings and
communicate with one another. Matthew
Chalmers begins this special issue on the future
of physics publishing by showing that we are only
just beginning to harness the power of the Web.

Key Words: web, internet, bits, communications.

YOU TALKIN’ TO ME?
M. BUCHANAN
hotons are notoriously antisocial, But if you

can get them to chat, they turn into a material
made of light. Mark Buchanan investigates.

Key Words: photonic material, quantum bit,
mott insulator, photonic blockade.

e
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ULTRASENSITIVE SOLUTION-
CAST QUANTUM DOT
PHOTODETECTORS

G. KONSTANTATOS, I. HOWARD, A.
FISCHER, S. HOOGLAND, J. CLIFFORD, E.

KLEM, L. LEVINA & E. H. SARGENT
Department of Electrical and Computer Engineering,
University of Toronto, 10 King’s College Road,
Toronto, Ontario M5S 3G4 Canada

S olution-processed electronic and
optoelectronic devices offer low cost, large
device area, physical flexibility and convenient
materials integration compared to conventional
epitaxially grown, lattice-matched, crystalline
semiconductor devices. Although the electronic
or optoelectronic performance of these solution-
processed devices is typically inferior to that of
those fabricated by conventional routes, this can
be tolerated for some applications in view of the
other benefits. Here we report the fabrication
of solution-processed infrared photodetectors
that are superior in their normalized detectivity
(D*, the figure of merit for detector sensitivity)
to the best epitaxially grown devices operating
at room temperature. We produced the devices
in a single solution-processing step, overcoating
a prefabricated planar electrode array with an
unpatterned layer of PbS colloidal quantum
dot nanocrystals. The devices showed large
photoconductive gains with responsivities greater
than 10° AW'. The best devices exhibited a
normalized detectivity D* of 1.8 x 10" jones

Y2 W) at 1.3pm at room

(1 jones=lcm Hz
temperature: today’s highest performance infrared
photodetectors are photovoltaic devices made
from epitaxially grown InGaAs that exhibit peak
D* in the 10" jones range at room temperature,
whereas the previous record for D* from a photo-
conductive detecter lies at 10" jones. The tailored
selection of absorption onset energy through the

quantum size effect, combined with deliberate
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