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Preface

This abstract book includes all the abstracts of the papers presented
at the 3" Annual International Conference on Chemistry & Physics, 20-23
July 2015, Athens, Greece, organized by the Athens Institute for
Education and Research. In total there were 48 papers and presenters,
coming from 18 different countries (Algeria, Brazil, Bulgaria, Chile,
Egypt, India, Israel, Japan, Mexico, Palestine, Poland, Romania, Russia,
Saudi Arabia, South Korea, Switzerland, Turkey and USA). The
conference was organized into thirteen sessions that included areas
such as Basic Physics, Material Science, Nanotechnology, Instrumental
Techniques, Biochemistry, Astrophysics and other related fields. As it is
the publication policy of the Institute, the papers presented in this
conference will be considered for publication in one of the books
and/or journals of ATINER.

The Institute was established in 1995 as an independent academic
organization with the mission to become a forum where academics and
researchers from all over the world could meet in Athens and exchange
ideas on their research and consider the future developments of their
fields of study. Our mission is to make ATHENS a place where
academics and researchers from all over the world meet to discuss the
developments of their discipline and present their work. To serve this
purpose, conferences are organized along the lines of well established
and well defined scientific disciplines. In addition, interdisciplinary
conferences are also organized because they serve the mission
statement of the Institute. Since 1995, ATINER has organized more than
150 international conferences and has published over 100 books.
Academically, the Institute is organized into four research divisions and
nineteen research units. Each research unit organizes at least one
annual conference and undertakes various small and large research
projects.

I would like to thank all the participants, the members of the
organizing and academic committee and most importantly the
administration staff of ATINER for putting this conference together.

Gregory T. Papanikos
President
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Mohamed Abdel Salam
Associate Professor, King Abdulaziz University, Saudi Arabia
Olfat Fageeh
MSc Student, King Abdulaziz University, Saudi Arabia
&
Shaeel Al-Thabaiti
Professor, King Abdulaziz University, Saudi Arabia

Catalytic Reduction of Nitrate Ions in Aqueous Solution
using Copper Coated Zero Valent Iron Nanoparticles
Supported on Multi-Walled Carbon Nanotubes

In this research, novel MWCNTs supported copper coated zero
valent iron nanoparticles (Cu-ZVINPs) were synthesized, characterized,
and successfully used for the environmental remediation of removal of
toxic nitrate ions from model and real water. The prepared
MWCNTs/Cu-ZVINPs were characterized by XRD, transmittance
electron microscope, and surface area analysis to reveal their
morphology and composition. The MWCNTs/Cu-ZVINPs were used
for the removal of nitrate ions from aqueous solution through catalytic
reduction pathway. The effect of different operational parameters that
affected the removal process was studied and optimized. The catalytic
reduction of nitrate ions was studied kinetically and
thermodynamically to understand the removal process and mechanism
for better efficiency. The results showed that the removal process well
described by the second-order kinetics model, and spontaneous at
ambient conditions. Finally, MWCNTs/Cu-ZVINPs were used
efficiently for the removal of nitrate ions from real water samples.
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Mariano Aceves-Mijares
Researcher, National Institute of Astrophysics, Optics and Electronics
(INAOE), Mexico
Carlos-Valdez Ruiz
Ph.D. Student, Universidad de Sonora, Mexico
Jesus Alarcon-Salazar
Ph.D. Student, National Institute of Astrophysics, Optics and
Electronics (INAOE), Mexico
Rosa Lopez-Estopier
Professor, Catedra CONACyT, Mexico
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Characterization of Non-Stoichiometric Silicon Oxide by
Thermo, Cathode, and Photo - Luminescence

Off stoichiometric silicon oxide, also known as Silicon Rich Oxide
(SRO), is a multiphase material with a variety of optical and electrical
properties. This material has been mainly investigated in order to
overcome the silicon impracticality of light emission for optoelectronic
applications. However, its feasibility in other applications, such as
radiation sensors, memory devices and integrated optoelectronics has
been successfully explored. Nevertheless, the SRO still has many
research and application possibilities, but a better understanding of its
properties is needed to exploit the full potential of this remarkable
material.

In our group, the SRO obtained by Low Pressure Chemical Vapor
Deposition (LPCVD) has been studied in many ways. Lately, we have
included thermo-luminescent (TL) studies to characterize the SRO with
different silicon excess. Thermo-luminescent properties of SRO show
emission quite different to that obtained by cathode and photo -
luminescent emissions.

In this paper, the TL properties of SRO with different silicon excess
are presented, and then these results are contrasted with that of
Cathode and Photo - luminescence, in order to elucidate the emission
mechanisms. Evidently, the new information provided by TL is related
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to the distribution of defect concentrations in SRO and may provide us
a better understanding of the mechanisms involved in the processes of
light emission in SRO that are still under debate.
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Photoelastic Analysis and Modeling of a Stress Field
Locked in a Birefringent Hollow Cylinder

The double refraction phenomenon, also known as birefringence, is
used to analyze stresses developed in a birefringent hollow cylinder
loaded perpendicularly to its longitudinal axis, via an aluminum
cylinder. This kind of problem can be encountered in various
machinery components. Contact between moving parts can generate
stresses particularly in the neighborhood of the contact zones. It is very
important to determine the type and the amplitude of imposed stresses
in order to improve the design and the durability. However, theoretical
studies of contact stresses are in some cases very complex. Experimental
and numerical solutions have been used by various authors to tackle
this problem. In this paper, we are interested mainly in validating a
finite element solution so that problems with complicated geometry
and boundary conditions can be numerically solved.

The stress freezing technique is used to lock the stress field
developed inside the birefringent hollow cylinder. Slices are then
mechanically cut in the birefringent cylinder in order to be analyzed on
a regular polariscope. The isochromatic and the isoclinic fringes allow
to obtain respectively stress values and principal stresses directions.

This experimental procedure is, however, time consuming; a finite
element solution is developed in order to analyze stresses rapidly and
accurately on any chosen slice of the stressed model. We considered
that the model material behaves everywhere as a purely elastic
isotropic material. . However, in order to make comparison possible
with the experimental results one should determine stress values and
isochromatic and isoclinic fringes for a slice width relatively large in
order to observe several photoelastic fringes. Using Mohr circle for
plane stress and the basic relations of photoelasticity one can calculate
easily the simulated photoelastic fringes. Relatively good agreements
are achieved between the experimental and the finite element solution.
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0- States in sd Shell Nuclei: Shell Model Description

The first 0~ state is known experimentally in several odd-odd nuclei
with N = Z [1]. These states are located at relatively low excitation
energies, which vary from 1.08 MeV in 8F to 5.41 MeV in 3P. As seen in
Fig. 1, all these states are very well described using our PSDPF
interaction [2]. When the even-even sd nuclei are considered, the 0-
state is predicted at high energy above 8 MeV from 100 to 325. This level
is known experimentally only in 1O at Ex = 10.96 MeV and is well
reproduced by PSDPF. For 3¢Ar and 4°Ca, the calculation predicts that
the 0~ energy decreases to reach 5.37 MeV in 40Ca. This state has not
been observed and it should be searched for. The situation in 4°Ca, at Ex
below 6 MeV, is particularly interesting. If we include the predicted 0-,
there are 4 ] = 0 states below 6 MeV in this doubly magic nucleus. Their
dominant configuration [3] is quite different: Op-Oh for the 0* g.s, 4p-4p
for the 0* at 3.35 MeV, 8p-8h for the 0* at 5.21 MeV and finally 1p-1h
for the predicted 0~ at 5.37 MeV.

The first O- state has been moreover calculated in sd shell nuclei with
N > Z, on Fig. 1 are presented results for N = Z + 2. In this case, the 0- is
known only in few nuclei, the PSDPF predictions may be confronted to
future experimental measurements.

In our contribution, a detailed comparison experimental versus
calculated excitation energies of the first 0- will be presented. Some
predictions for this state will be proposed. The wave functions of this
very particular state will be shown in nuclei throughout the sd shell
and discussed.
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Figure 1. Comparison between Experimental (black) and Calculated (red)
Excitation Energies of the First 0- State in sd Nuclei with N = Z (left) and N =

Z + 2 (right)
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Problem of Fundamental Absorption Edge Determination
in Periodically Poled Nonlinear-Optical Crystals

High-power laser sources operating in spectral range from
ultraviolet to near infrared are of great interest for such contemporary
scientific applications as laser guide star, laser cooling and laser
thermonuclear fusion. Frequency conversion of high-power IR laser
radiation in periodically poled nonlinear-optical crystals is one of the
most efficient ways to generate high-power visible radiation [1]. In
contrast to conventional phase matching, domain structure enables to
employ largest value of nonlinear-optical susceptibility and obtain high
conversion efficiency at any given wavelength in transparency range of
the crystal. However at boundaries of adjacent inverse polarized
domains strong electric fields up to 105-10° V/cm appear. These fields
considerably modify fundamental absorption edge. In pure crystal that
has ideal grating fundamental absorption edge is conditioned by
exciton states. However impurities and built-in electric fields
considerably change its form. Present work is dedicated to important
physical problem of determination of optical absorption functional
dependence on radiation frequency near fundamental absorption edge
in periodically poled crystals.

Optical absorption coefficient is measured applying recently
introduced technique of piezoelectric resonance laser calorimetry [2].
This method is based on radiofrequency (RF) impedance spectroscopy.
RF impedance of nonlinear-optical crystals reveals pronounced
resonances when the probe electric field frequency coincides with one
of the crystal intrinsic vibration modes. Resonance frequencies strongly
depend on crystal temperature and as follows in course of nonlinear-
optical frequency conversion their values vary due to crystal heating.
Kinetics of piezoelectric resonance frequency is measured
experimentally in process of laser radiation conversion.

Optical absorption spectrum of MgO:PPLN crystal in visible and IR
range was investigated. Minimum absorption (2:10-3 cm-!) was observed
near 1 pm wavelength. According to Uhrbach rule measured
absorption spectrum was approximated by exponential function.
Absorption coefficient dependence on radiation frequency near
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fundamental absorption edge is described by mathematical model,
based on Franz-Keldysh effect taking into account exciton states.
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Material Space-Plenum from Aristotle should Replace
Empty Space in Textbooks

The conventional empty space paradigm is based on human
perception in practice and formal delta-density in operator mathematics
rather than on Aristotle logic and analytical solutions to the Poisson
equation for one elementary mass or electric charge. The latter, in fact,
are continuous energy distributions within radial structures of their
Newton/Coulomb fields. Continuous particles deny empty space
regions everywhere in the Universe and call for new teaching of natural
sciences. Due to the relevant Aristotle heritage, ATINER can initiate
and lead teaching of new, pure field electrodynamics and gravitation in
high and higher educational systems.
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Synthesis of Some Novel Fluoro Isoxazolidine and
Isoxazoline Derivatives using N-Benzyl Fluoro Nitrone in
Ionic Liquid via Cycloaddition Reaction and their
Antibacterial Activities

1-Butyl-3-methylimidazolium based ionic liquids are found to
accelerate significantly the intermolecular 1,3-dipolar cycloaddition of
N-benzyl-fluoro nitrone derived in situ from 2,6-difluoro benzaldehyde
and N-benzylhydroxylamine, with activated alkenes and electron
deficient alkynes to afford enhanced rates and improved yields of
isoxazolidine, isoxazolines. All the novel isoxazolidine and isoxazoline
derivatives have been screened for antibacterial activities and found to
be active.

0
N
CgHCH,NHOH N
RCHO ———» ||
[bmim]BF, C
N\

R = 2,6 difluro benzene ; Bn = CgHsCH,
R!=Ph; R*=COOCH,
R!=R%=COOCH;

R!=R?=COOH

R%R% = -COPhCO- ; -COMeCO-; -COCyCO-

2a-4a 2b-4b
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Nanotechnology in Packaging Industry and its
Applications

Nanotechnology, the manipulation of molecules and atoms is rapidly
converging with biotechnology in rigid and flexible packaging
industry. According to a market study recently done, it has been
observed that nanotechnology has been significantly increasing its
impact on the food and beverage packaging industry. Nanotechnology
gives the researchers the chance to change the structure of the materials
on the molecular scale. Researchers can build up new design of
molecules to achieve several functionalities. Different gas and water
permeabilities can be obtained. By adding nanoparticles, packages can
be more light and fire resistant, can have stronger mechanical and
thermal performance, high gas barrier functionalities.

People can monitor or display the freshness of food or indicate
whether the frozen food has been thawed during storage or transport.
The freshness of food or indicate frozen food has been thawed or not
during storage or transportation. Nano-structured materials serve as
oxygen scavengers, antimicrobial films or gas permeable composites.

Nanocomposite films can be used to pump out dirty air such as
carbon dioxide from the package. For example, nanoclay is most
commonly used to obtain barrier coatings. Functionalised or
nonfunctionalised montmorrilinite clay plates have been exfoliated to
obtain good resistance for oxygen and water migration through the
package film. When radiation curing technologies are combined with
nanostructured polymers, strong and highly durable films can be
obtained. Rapid curing ability, solvent and abrasion resistance,
excellent process control are the other advantages of ultraviolet
(UV)/electron beam (EB) technologies. Several metal oxides and
mineral oxides can be used to obtain nanostructured UV curing films.
Epoxy, urethane and polyester acrylates have being examined with the
sol-gel mechanism. Nanoscale particles containing composites have
been examined in terms of applicability, scratch resistance and
elasticity.
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Ceo Aggregation

Fullerene Ceo may aggregate!® with itself or with other small
fullerenes like Czo, Co4, etc. to provide complex 3D nanostructures, or
2D-hypergraphenes* (see Figure). Design and energetics of some
hypothetical aggregates of Ce, with well-defined geometry, is
presented in terms of map operations®>” and computations at HF, DFT
and DFTB levels of theory. Topological symmetry of the multi-shell
clusters under study, particularly the counting of equivalence classes of
vertices/atoms, edges/bonds and faces was solved by using a
topological index of centrality, computed on the layer matrix of rings
around each atom and compared with the results of adjacency matrix
permutation; a centrality order of atoms in such structures is given.

Ceo Ce0@((C24)20)@ Cor(Ceo)J6_1512
((Ce0)12)(C24)20_900

Figure. C¢o and some of its aggregation structures
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Ground State Calculations of Confined Hydrogen
Molecular Ion H; * Using Variational Monte Carlo Method

Extending to our previous works, our goal in this paper is to
introduce a study of the confined hydrogen molecular ion: H>*, which is
placed inside spherical hard boxes in framework of a Variational Monte
Carlo approach. Accordingly, the variation Monte Carlo method is used
to evaluate the ground state energy of confined hydrogen molecular ion
by a hard prolate spheroidal cavity when the nuclear positions are
clamped at the foci. An accurate trial wave function depending on
many variational parameters is used for this purpose. The obtained
results are in good agreement with the most recent results, which are
used to study the Hz* in the unconfined case.
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Spin Dynamics of the Frustrated Quasi-Two-Dimensional
XY-Like Antiferromagnet

We use many particle physics methods: the Self Consistent Harmonic
Approximation together with the Kubo formalism of the Linear
Response Theory to study the spin dynamics in the two-dimensional
frustrated Heisenberg antiferromagnet in a square lattice with easy-
plane ion single anisotropy at zero temperature. The regular part of the
spin conductivity $\sigma” {reg}(\ omega)$ is determined for several
values of the critical ion single parameter $D_{c}$, that separates the
low $D$ region from the large $D$ quantum paramagnetic phase. We
have obtained an abrupt change in the spin conductivity of the system
in the point where the behaviour of $D_{c}$ in function of the $J_{2}$
parameter changes abruptly, as showed in the phase diagram of the
model (J. Magn. Magn. Mater. 371, 89 (2014)). We have also calculated
the dynamics correlation function and $S (\vec{q},\omega)$ for the
model.
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Fabrication of Porous Chitosan Affinity Membranes -
A Kinetic Study

Affinity membranes with surface functional groups that can be used
as adsorptive sites for separation, are of great interest in many
industrial and environmental applications. Among the various reactive
functional groups, the amino-groups are very reactive than others, such
as hydroxyl groups, and can therefore be used directly as affinity
adsorption sites. Recently, chitosan biopolymer has been increasingly
studied as an adsorptive material, due to its abundance in the free
amino groups for various applications, in the form of powders, flakes or
gel beads. In the present study, novel semi-permeable affinity
membranes were fabricated from shrimp shells and commercial
chitosan to be used in affinity base separation applications. Shrimp
shells are known to be abundant in nature and are composed of
different materials including calcium carbonate, proteins, lipids and
chitin. The latter was converted to chitosan flakes, which were later
washed, air-dried then dissolved in dilute acetic acid from which
membranes were fabricated. Porogens including polyethylene glycol,
sodium chloride and silica of different particle sizes were tested for
their effect on the affinity of the membranes for copper and lead ions
from their salt solutions. Both shake flask tests, and semi-batch
adsorption experiments were conducted at different temperatures, in a
specially designed two-compartment magnetically stirred membrane
diffusion cell and several isotherms including equilibrium-, Freudlich-,
and Langmuir- isotherms etc., were constructed. Micrographs of the
used membranes obtained by scanning electron microscopy, revealed
that both solutes were highly adsorbed onto the surface as well as
within the pores. The latter were highly interconnected which provided
great surface area for adsorption and homogeneous flow behaviour
through the membranes. Extraordinary high values of both metals
compared to others reported in the literature by pure chitosan beads,
flakes or particles, were obtained. The kinetics of adsorption was
determined according to Lagergren's model and the adsorption process
was best described by pseudo-second-order kinetic equations for both
metals investigated, which proved that the rate-limiting step was
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chemisorption and not mass transport. The membranes were easily
regenerated with EDTA and/or dilute sulfuric acid for reuse.

32



3rd Annual International Conference on Chemistry & Physics, 20-23 July 2015, Athens, Greece: Abstract
Book

Talaat El-Emary
Professor, Assiut University, Egypt

Efficient Synthesis, Characterization and Biological
Evaluation of Some Novel Atophan Carbohydrazide
Derivatives

A series of newly Atophans (Cinchophen, 2-phenylcinchoninic acid)
heterocycles have been synthesized by employing 2-phenylquinoline-4-
carboxylic acid (cinchophen) as starting material with the aim of
evaluating their antimicrobial activity. The key intermediate 2-
phenylquinoline-4-carbohydrazide (3) was smoothly synthesized by
reaction of phenylcinchoninic ethyl ester with hydrazine hydrate in
ethanol. The structures of synthesized compounds were confirmed on
the basis of their elemental analysis and spectral results (IR, TH and 13C
NMR). The synthesized compounds were screened for their bactericidal
and fungicidal activities. The preliminary results revealed that some of
the compounds exhibited promising antimicrobial activities.
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Incorporating Fermentation into Undergraduate Laboratory
Courses

Laboratory courses in universities have a responsibility to introduce
current research practices and trends in scientific research to adequately
prepare students for work in the field. One such research practice
gaining popularity in recent years is that of green chemistry. Since the
1960s, increasing concern over the release of toxic chemicals into the
environment has led to a push for more environmentally responsible
chemistry. A growing faction of chemists has begun to adopt methods
to eliminate chemical waste and support green chemistry. Fermentation
is an ideal technique to demonstrate environmentally sustainable
chemistry in an undergraduate laboratory class. Fermentation of
complex natural products, as opposed to traditional organic synthesis,
is beneficial as it supports a number of principles of green chemistry; it
is conducted at ambient temperature and pressure, uses inexpensive
and innocuous materials, makes use of renewable resources, and does
not require a fume hood. Skills implemented during fermentation can
be easily taught to wupper level Chemistry and Biochemistry
undergraduate students, who typically have limited exposure to
complex natural products in their coursework. Such a course would be
interdisciplinary in nature, incorporating fungal biology and
metabolism as well as organic chemistry. Students would learn a
variety of skills, including growth media selection and preparation,
inoculation of fungal cultures, extraction of natural products, and
purification and characterization of metabolites. Experiments of this
nature would allow for discussions of several areas of research: green
chemistry, natural products and their application to medicine,
identification of functional groups in complex molecules by
spectroscopy, and introduction to biochemistry and metabolism.
Roquefortine C, a prenylated indoline alkaloid readily produced by a
variety of species of Penicillia, is an excellent candidate for
demonstrating fermentation in a laboratory classroom setting, owing to
its ease of purification from other metabolites and its unique structural
features.
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Mode Bifurcation in Taylor Vortex Flow
with non-Newtonean Fluids

There have been many reports on Taylor vortex flow, and Taylor
vortex flow in a non-Newtonian fluid has recently been a popular target
of research. For example, some researchers have reported the
application of Taylor vortex flow to a mixing device for realizing a
photosynthetic bioreactor. As applied research on Taylor vortex flow
has thus been carried out, it is highly significant to study the behavior
and pattern of Taylor vortex flow in a non-Newtonian fluid as basic
research. In this study, we analyzed the behavior of Taylor vortex flow
in a non-Newtonian fluid comprising pieces of paper in distilled water.
The upper end of the double cylinder used in this study was free and
the lower end was fixed. The aspect ratio was fixed at 4.0. The
Reynolds number was varied from 1500 to 3000, and the mass of paper
was varied from 0.10 to 0.20 g. When no paper was added, the normal
five-cell mode was observed under all conditions. When pieces of
paper were added, four different flow modes, including a wavy Taylor
vortex, were observed depending on the Reynolds number and the
mass of paper. We determined the thresholds for the appearance of
different modes and also clarified that different vortex flows were
formed by changing the mass of paper added to the distilled water even
under the same Reynolds number.
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A Reanalysis of the Theory of Interferometer Experiment
Demonstrating that Michelson’s Analysis Contains an
Error, including the Boat Model Analysis, so readmitting
the Ether Presence

In this work we reanalyzed the classical hypotheses and the
theoretical basis of Michelson’s interferometer experiment. Initially, the
reanalysis of the illustrative model of the interferometer, represented by
a boat traversing a river, reveals that the correct transversal trajectory is
not an isosceles triangle as classically thought, but a right triangle.

Similarly, the transversal light path in the interferometer, considering
the Huygens-Fresnel theory of light with the correct
reflection/returning angles and taking into account the supposed ether
presence, was found to be different from that supposed by Michelson.
A correct alternative light path, as a right triangle instead the isosceles
triangle for transversal path, was found. For the new light path,
analytically resulted zero time difference, or negligible time difference
compared to that expected theoretically by Michelson, and in
accordance with some very small time differences, reported in many
experiments, including Michelson’s own experiments.

This means that in a movable media as the ether (or the river water),
the light’s double travel times, as in the Michelson interferometers, does
not depend on the two orthogonal orientations of its arms.

Consequently, Michelson’s device is not appropriate for the
measurement of the second order effects indicated by Maxwell and
wanted by Michelson. For Michelson’s wanted purpose, two time
measurements for two simple travels of light in each direction are
necessary, which goal is not attainable by the Michelson light
interference method.

The above findings may also be applicable to other similar
experiments with light or with other electromagnetic waves (lasers,
masers, X rays, y rays, etc.) in which two double travels of light are
involved as in Michelson’s device.

Consequently, Michelson’s interferometer experiments should not be
considered negative concerning the presence of the ether, which must
remain the bearer of the E-M phenomena.
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So, this experiment can not be considered a base for Einstein’s
Special Relativity Theory (SRT). The ether removal and the SRT
promoted by Einstein in 1905 must be reconsidered, based on Lorentz
electromagnetic theory from 1895, and the quanta entanglement and so
called E-M field, can be physically explained by the ether presence
including its vibrations or movements.
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The Dichotomous Cosmology with a Static Material World
and Expanding Luminous World

The dichotomous cosmology introduced by Y. Heymann in 2014 is
inspired by the tired-light theory. It describes a universe where the
material world is static and the luminous world expanding. This
cosmology makes it possible to reconcile the static universe of Einstein
with observations of the expanding universe. Specifically, the theory is
reported to conform with the time dilation effect with the stretching of
supernova light curves by a factor (1+z), and the Tolman surface
brightness test.

The astronomical observations that support the dichotomous
cosmology are as follow:

- the linear relationship between the luminosity distance and redshift
of supernovae

- the Etherington distance duality which is based on observations is a
consequence of the present study’s model

- a Monte Carlo simulation testing framework based on the
observations of the zCosmos.

These tests present a strong case for the dichotomous cosmology.
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Active Galactic Nuclei as Source of Evolved Material to the
Galaxy Host

The Active Galactic Nuclei (AGN), located in the nucleus of several
galaxies, generate an extremely large quantity of energy (a factor of
1073-4 more radiation than all other components of the galaxy).

The AGN are condensed in a very small space (around one solar
system or less). Those compact objects contain 1076 - 10710 solar
masses. In theory the AGN engine is an active super massive black hole,
surrounded by an accretion disk, who is accreting the nearest material.
At the same time the black hole ejects material in two different known
ways (as observations show): 1) The super energetic jets emitted in
radio up to optical frequencies (extended to galactic distances) and 2)
The gas ionized (warm absorbers WA detected in UV and soft X ray
band [0.1-2 KeV]) ejected from the black hole accretion disk. This
ionized gas is found at high temperatures (~>1000 K) in an outflowing
kinematic state. The WA produces several absorption lines of Oxygen
(O+6, O+7), Iron (Fe+13 to Fe+23) among others as S, Al, Mg at a high
ionization level (there are Fe+around 100 absorption lines observed and
identified only in the soft Fe+X ray energy band). In order to know if
this WA material could exceed the scape velocity of the black hole, and,
if so, to arrive to the galaxy host, we present a systematic study of 28
galaxies with AGN based on analyses of X ray observations reported on
the literature and our own analyses. Our aim is to deduce if the WA
material can scape from the black hole gravitational field and, if so, to
be a source of evolved material to the galaxy host.
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Current Status of Science and Technology Education at
Arab High Schools in Israel

In this study, a review of the science and technology education status
is given. It is known that the achievements of Israeli students in
international exams are relatively low. The achievements of Arab
students are even lower compared to the achievements of Jewish
students. According to [1], the average nationwide scores on
international exams - excluding Haredi children who do not study core
curriculum subjects and do not take these tests - are among the lowest
in the developed world. More than that, the education provided to
Arab Israeli children yields achievements in math, science and reading
that is below those of children in developing world countries such as
Jordan, Tunisia and Malaysia. Educational achievement in basic
subjects among the remaining Israeli children - nonHaredi Jews - has
risen to just under the level of the median developed country.

We will focus on the achievements of the Arab students at high
schools seeking to understand the reasons of low achievements and
then suggest plans for improvements (starting from kindergarten).

Some of the questions we try to answer are as follows: what are the
reasons behind the low scores of Arab students? Do these achievements
affect the future choice of the Arab students of science and technology?
Are there a relation between science lab activities and 'bagrut' results
(Israeli national exam), just to give a few.
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Water-Dispersible Graphene Designed as a Pickering
Stabilizer for the Suspension Polymerization of Poly
(Methyl Methacrylate)/Graphene Core-Shell Microsphere
Exhibiting Ultra-Low Percolation Threshold of Electrical
Conductivity

The microsphere of poly(methyl methacrylate) (PMMA)/ graphene
composite, having a core-shell structure, is effectively prepared by
Pickering suspension polymerization using a water-dispersible
sulfonated graphene alone as a Pickering stabilizer. This is the first case
where a graphene is designed as a Pickering stabilizer for suspension
polymerization. The sulfonated graphene is prepared using a novel
covalent modification method that utilizes the epoxide groups on
graphene, which are the inherent defects of thermally reduced
graphene, to react with potassium 2-aminoethanesulfonate, without any
additional damage to the intrinsic conjugated sp? carbon network of the
graphene. The size of the microsphere is tunable by the amount of
graphene from several tens to several hundreds of micrometers. The
thermal stability of PMMA at the core is substantially improved by the
thermally stable graphene shell enclosing it. The compression molded
composite of the microspheres displays an excellent electrical
conductivity of 15.7 S m'! at a graphene content of 5.33 phr (2.78 vol.%)
and an ultra-low percolation threshold of 0.04 phr (0.02 vol.%), which is
the lowest value ever reported for polymer/graphene composites,
because the graphene shells form a well-defined, three-dimensional
conductive graphene network throughout the composite.
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The Recovery of Valuable Metals from Flowback Fluids
after Hydraulic Fracturing of Polish Gas-Bearing Shales

Shale gas is natural gas that we use every day for cooking or heating.
This name don’t describe the special type of resources but it is used to
emphasis specific properties of the rock where the gas is accumulated.
The shale gas is extracted from these rocks with using the special
exploration and production technologies, hydraulic fractures. The
hydraulic action of the fracturing fluid crushes the rock formation and
creates fractures. Fluid is typically a slurry of water, proppants, and
other chemicals additives.

By-product of shale gas production are the huge amounts of toxic
fluids. These fluids are characterized by high salinity and contain heavy
metals, among others also rare-earth metals and radioactive elements,
as well as organic matter. The problem of fluids after hydraulic
fracturing is the greater the more often the world fracturing process
shall be carried out. This paper is related to the development of a
scheme of technology for treatment of the backflow fluids allows the
recovery of water and the selected valuable metals such as uranium and
rare earth metals. The concentration of uranium in these fluids is not
high and is estimated for several tens of g/m3, and REE for more than
100 g/m3, but quantity of backflow hydraulic fluids is very high - ca.
30 000 m3 per one borehole and therefore recovery of valuable metals
from these fluids is can be reasonable.

Within the framework of the currently developed project the initial
characteristics of back-flow fluid from selected boreholes was
performed and preliminary tests with recovery of selected metals were
carried out.
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Advancing the Performance of Energy Conversion,
Photocatalysis, Sensing and Light Emission via Hybrid
Carbon and Plasmonic Nanostructures

In this talk a comprehensive approach for the design and synthesis of
multifunctional hybrid nanomaterials to seek their potential
applications as key elements in recent green nano- and bio-technology
will be presented. Representative areas of interest include energy
conversion and storage, environmental remediation, optical (bio-
)sensing, and light-emission. Of the numerous methodologies to
achieve these goals, we actively exploit complementary self-assembly
processes to construct well-defined hybrid nanoscopic objects suitable
for target-oriented applications. Recently, we also pay special attention
to surface plasmons as a versatile platform,'? based on which target-
oriented properties can be obtained by integrating plasmonic
nanostructures into the elements of optical (bio-)sensors, photovoltaic
devices, photocatalysts, and light-emitting materials. I'll introduce our
recent activities in the Polymer Nanohybrid Materials Lab at Ewha
Womans University with a special focus on the synthesis and
applications of active nanomaterials for highly selective/sensitive
sensing, plasmonic dye-sensitized solar cells, visible light active
photocatalysis, and enhanced fluorescence.
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Graphene -SnO; Composited Anodic Materials for Li-Ion
Batteries

The Li-ion battery is widely applied in many fields such as smart
phone, notebook computers and various portable electronics. Recently,
the transition metal oxides such as SnO;, Mn3Os4, and FesOs are
considered as potential anodic materials for next generation Li-ion
battery. However their poor conductivity and high volume expansion
during metal to metal oxides reaction are big problems for applying in
real life. However, the carbon coated metal oxides show not only high
specific capacity but also high stability. The carbon coating on transition
metal oxides/transition metal can contribute to improving cycling
performance by preventing aggregations, pulverizations of nano-sized
transition metal oxides and enhancing conductivity by carbon
networks.

Herein we report graphene-oxides composites using different source
of carbon materials with different compositions. In SnO2 anchored
graphene anode materials, we found different behavior depending on
C/O ratio in graphene. We also report the effect of different metal
oxide-carbon composites on performance of anodic materials in Li-ion
battery. Our fundamental studies of graphene-metal oxide composites
using various graphene derivatives may provide new routes for high
performance of LIB anode electrodes.
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Functional Manipulation of Dendritic Cells by Photo-
witchable Generation of Intracellular Reactive Oxygen
Species

Reactive oxygen species (ROS) play an important role in cellular
signaling as second messengers. However, studying the role of ROS in
physiological redox signaling has been hampered by technical
difficulties in controlling their generation within cells. Here, we utilize
two inert components, a photosensitizer and light, to finely manipulate
the generation of intracellular ROS and examine their specific role in
activating dendritic cells (DCs). Photo-switchable generation of
intracellular ROS surge could activate immature DCs to mature and
potently enhance migration in vitro and in vivo. Finally, we observed
that intracellular ROS-stimulated DCs enhanced antigen specific T-cell
responses in vitro and in vivo, which led to delayed tumor growth and
prolonged survival of tumor-bearing mice when immunized with a
specific tumor antigen. Therefore, a transient intracellular ROS surge
alone, if properly manipulated, can cause immature DCs to differentiate
into a motile state and mature forms that are sufficient to initiate
adaptive T cell responses in vivo. This novel approach may not only
provide a valuable tool for studying the role of intracellular ROS in
cellular redox signaling of immune cells, but also contributes to the
development of effective vaccine adjuvants that manipulate the
immune system. This work was collaborated with Prof. Nam-Hyuk
Cho’s research group affiliated in Department of Microbiology and
Immunology, Seoul National University College of Medicine, Seoul,
Republic of Korea.
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Drug Designing for Enhancing the Efficacy of Some
Compounds of Neem

Neem (Azadiracta Indica) extract in various solvents such as water,
petroleum ether, chloroform, ethanol, and methanol have been found to
have antibacterial, antifungal, anti-viral, anti-cancerous, anti-
hyperglycemic, anti-inflammatory anti-AIDS effects . It is useful as
contraceptive and also highly useful in skin care in the form of
cosmetics, lotions, shampoos, treatment of skin diseases such as
eczema, psoriasis, rashes, itching, scabies, It is a potent plant for
inhibiting or killing pathogens, pesticidal, herbicidal, pet care
enhancement of quality of soil, and improving the activity of fertilizers.
It is useful for the livestock as it induces antihepatotoxic, antiviral,
antifungal and anti tick activities. But such a potent tree with superb
present and future prospects has many challenges. The most important
challenge is to identify specific compound or group of compounds
responsible for its specific activity and to design proper change for
enhancing efficacy.

Present study is an approach to find the possibility of changes to
enhance the drug efficacy of compounds isolated from the various
products of Neem. In the present study some hypothesis of theoretical
change are empirically suggested in the structure of compounds like,
salannin, nimbin, nimbidine, gedunine etc such that their therapeutic
effect is enhanced.
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Chaos in Ergodicity

The author has developed the ergometric theory of the ergodic
hypothesis (EH). It is a physical theory, resulted from actually doing the
time average over the autocorrelation function. The time evolution is
given by the recurrence relations method that had been earlier
established and successfully applied.

The existing math theories, notably by Birkhoff and Khinchin, do not
do the time average, but seek conditions for which EH can hold. They
turned out to be a set of abstract math properties like the transitivity
and invariant measures. The thermodynamic limit, fundamental to EH,
does not appears to play any role.

We have recently shown that the math theories and our own physical
theory do agree in determining whether a variable is ergodic or not. But
the math requirements that the time average by a single trajectory (just
anyone) and starting from "almost" everywhere (not everywhere) on an
ergodic surface are not in our physical theory. To explain this seeming
difference, we look to chaotic trajectories.

According to the theorem of chaos, chaos can exist if 3-cycle exists in
a continuous map on an interval. By solving for it in the logistic map,
we have realized chaos. A trajectory is chaotic if its initial value belongs
to a set of points of measure 1. Such a trajectory comes arbitrarily close
to all other points belonging to a set of measure 1. It implies that one
chaotic trajectory is merely a re-ordering of another. If a trajectory starts
from any other point, it is periodic. In our theory all periodic trajectories
are excluded by the thermodynamic limit. As a result, the time average
is by chaotic trajectories only. We can conclude that chaos is in
ergodicity. But the converse does not necessarily holds.
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Simultaneous Determination of Luteolin and Apigenin in
Commercial Herbs using Capillary Electrophoresis with
Diode Array Detection (CE-DAD)

A capillary electrophoresis method with diode array detector (CE-
DAD) was developed and validated for the simultaneous determination
of the two flavones; luteolin (LUT) and apigenin (API) in plant extracts.
Optimization of all experimental factors affecting the elution of both
analytes were extensively studied. Final analysis was achieved utilizing
a fused silica capillary (58 cm effective length, 75 um ID) and a
background electrolyte solution consisting of borax buffer (20 mM, pH
10.0) and methanol (90: 10, v/v) along with 23 kV as driving voltage
and 210 nm as detection wavelength. The method was fully validated
as per the guidelines of the International Conference on Harmonization
for validation of analytical procedures. The relationship between peak
area and concentration was linear over the concentration range 3-600
ng/mL for both LUT and API with detection limits 1.05 (LUT) and 0.53
png/mL (API). The proposed method was successfully applied to the
quantitative determination of the two cited compounds in the prepared
extracts of thyme and parsley herbs bought from the Saudi market.
Both compounds were efficiently resolved from the interfering peaks
that were encountered in actual analysis of the plant extracts. Recovery
studies performed by spiking the prepared plant extracts with known
concentrations of standard LUT and API solutions revealed good
accuracy and they ranged between 97.29 - 104.88 % for LUT and 96.89 -
105.18 for API in both analyzed extracts. The investigated herbs, thyme
and parsley, proved to be rich in LUT and API, respectively.
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Nuclear Symmetry Energy and Three - Body Forces

The nuclear symmetry energy, is related to neutron-proton (isospin)
asymmetry in the equation of state of nuclear matter, and in particular
its density dependence Esym(p), is a crucial ingredient which is
necessary to resolve many important issues in both nuclear physics and
astrophysics, such as the structures of rare isotopes, neutron stars,
dynamics of heavy-ion reactions, supernovae explosions, emissions of
neutrinos from protoneutron stars and gravitational waves from
spiraling neutron star binaries.The density dependence of the nuclear
symmetry energy has been studied extensively within both
phenomenological approaches and microscopic many-body theories
using the available effective and/or realistic nuclear interactions. There
are still many interesting theoretical issues to be solved especially at
both very low densities, where cluster formation becomes important,
and supra-saturation densities, where many-body forces and short-
range correlations are critical but poorly known? .We still have a
limited knowledge about the in-medium spin and isospin dependence
of the nuclear forces and correlations besides there are technical
difficulties of accurately treating quantum many-body systems.The EOS
of isospin asymmetric nuclear matter within the framework of the
Brueckner theory is here extended to include Skyrme like three-body
forces. We pay special attention to the discussion of the three-body
force effect and the comparison of our results with the predictions by
other approaches. Three-body force is shown to be necessary for
reproducing the empirical saturation properties of symmetric nuclear
matter. The three-body force effect on nuclear symmetry energy is
repulsive, and it leads to a significant stiffening of the density
dependence of symmetry energy at supra-saturation densities.
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Valence Band States of a-Se doped with Cl an As

Thin films of amorphous selenium (a-Se) doped with 12.5 and 67
ppm Chlorine (Cl) or 0.2 and 0.5 Arsenic (As) were thermally
evaporated on corning glass on which inter-digitated gold electrodes
are deposited. Transient photocurrents after a UV laser pulse are
measured for all samples at different temperatures and fields [1, 2].
Two defect levels exist in the valence band tail of a-Se, the first level at
0.2 eV and the second at 0.4 eV above the valence band edge [3]. As
suppresses the shallow defect that is related to the sign change in the
dihedral angle of the Se helical chains, by inter linking of these chains.
67 ppm of Cl suppresses the shallow defect and decreases the second
that is attributed to the D- centers in a-Se by the fact that Cl is
negatively charged in the network and hence is added to the D- centers
to balance the D+ centers. These results can be assembled to explain the
reported decrease in the holes life-time in a-Se doped with As [4] and
how CI recovers this decrease when added in the ppm order to the
network. In pure a-Se the holes life time is controlled by the holes
trapped in the shallow and deep defect levels, the shallowly trapped
holes are faster than the ones deeply trapped. The holes life time is,
thus, a combination of the holes released from the shallow and deep
trap. When the shallow defect disappears by adding As the deep defect
level gains importance and holes, all trapped holes, stay longer before
being released, which explain the decrease of holes life time. Adding Cl
to the network decreases the density of the deep defect that is D-
centers, and, thus, decreases the density of trapped holes and increases
the holes life time.
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Near-Infrared Fluorescent Carbocyanines -
Chemistry and Applications

Near-infrared (NIR) absorbing chromophores have been proven
valuable in several areas of chemistry. Advanced carbocyanine dye
synthesis developed in our laboratories has afforded the design of highly
stable specific NIR chromophores of varying structures. Carbocyanines
are relatively easy to synthesize and variations in their structures allow
for designing dyes that fit particular applications. Detailed synthetic
approaches to preparing dyes used in these studies will be presented.
Carbocyanines albeit are good fluorescent labels they have significant
sensitivity toward the microenvironment causing changes in
fluorescent intensity. Fluorescence intensity and shielding from the
microenvironment can be significantly increased by enclosing several dye
molecules in silica nanoparticles. In these nanoparticles self quenching
may become a problem at high dye concentrations in silica nanoparticles.
Increased Stokes” shift dyes can significantly decrease this effect which
can be achieved by substituting meso position halogens in the NIR
fluorescent carbocyanine dye with a linker containing an amino moiety.
Aliphatic primary amino moieties in the linker give larger Stokes” shift
than aromatic amino moieties. In these studies we developed silica
nanoparticles that contain covalently bound NIR dyes. Specific
applications of NIR fluorescent silica nanoparticles will be discussed.
Binding constants, stochiometry and spectral changes were determined
for NIR dyes in our laboratories using serum albumins as model
proteins. Binding characteristics of NIR carbocyanines to serum
proteins were characterized in bulk buffer solutions and also in
reversed micelles where the number of serum protein molecules was
limited. In addition we present the use of NIR carbocyanines for the
characterization of alkenesulfonate monooxygenase enzyme activity by
using NIR dyes as substrates. A new class sulfonated penta- and
heptamethine dyes in vitro photo-reduced by riboflavin
mononucleotide (FMN) with a glucose/ glucose-oxygenase oxygen
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scavenging system. Laser Induced Fluorescence (LIF) detected CZE was
utilized to detect the sulfonated and de-sulfonated carbocyanines to
determine enzyme activity.
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Computer Simulated Kinetics of Equivalent Temperature
of Nonlinear-Optical Crystals Interacting with Laser
Radiation

Nonlinear-optical crystals are widely used for conversion of high-
power infrared (A=1 um) laser radiation into visible and mid-infrared.
Efficiency of nonlinear conversion is governed by phase matching
condition of interacting waves. The key factor that effects phase
matching is crystal temperature change. Crystal temperature varies
uncontrollably due to optical absorption of both pump and converted
radiation. We have recently introduced precise noncontact method for
crystal temperature measurement in course of nonlinear-optical
frequency conversion.

In present paper we consider theoretical model that can adequately
describe change of the crystal temperature during its interaction with
laser radiation. Standardized method that supposes temperature
kinetics measurement of laser heated crystal for determination of its
optical absorption is laser calorimetry (LC). Both optical absorption and
heat transfer coefficients are determined by finding agreement between
the solution of nonstationary heat conduction equation and measured
kinetics data. In present paper temperature kinetics was measured
employing combination of LC and impedance spectroscopy [1]. Kinetics
of crystal equivalent temperature during its interaction with radiation is
determined directly by measuring frequency shift of temperature
calibrated piezoelectric resonances of crystal. Ambient air temperature
is also controlled at certain distance from crystal lateral surfaces.
Nonstationary heat conduction problem was solved in crystal and
ambient air assuming convection heat transfer and Robin boundary
condition at the crystal-air interface. Application of Navier-Stokes
equations for better correspondence between theoretical model and
experimental data is considered.
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Using Spin Distributions to Determine the Critical
Temperature in an Anti-Ferromagnetic Potts Model

Monte-Carlo (MC) techniques have become an ubiquitous part of
today’s computational landscape. They find use in every branch of
science, from physics to financial engineering, and even in the
humanities and the social sciences. A new kind of MC technique,
known as Cluster-Flip MC, was developed in the late eighties and early
nineties which overcame the serious deficiency of the standard MC
method, namely, of failing close to phase transition. Utilizing
Swendsen-Wang Cluster-Flip MC and analyzing the resulting
distribution of generalized spin states on sublattices, we were able, in
an earlier paper, to successfully resolve the almost one decade-long
controversy regarding additional phase transitions in the three-state
anti-ferromagnetic Potts model on a cubic lattice. In this paper, we
show how the distribution of the spin states can be used to predict
phase transitions without having to use an order parameter like
magnetization. We use this approach to investigate possible phase
transitions in four-, five- and six-state cases of the same system.
Analysis of the spin distributions show that for the four-state case, the
results agree with accepted values of phase transitions to a high degree
of accuracy, including the transition at the intermediate temperature (T«
= 0.67). The five-state case shows no phase transitions at finite
temperatures, and the six-state case is disordered at all temperatures.
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Falling Faster than Free Fall

We report a simple experiment that clearly demonstrates a common
error in the explanation of the classic experiment where a small piece of
paper is put over a book and the system is let to fall.

This classic demonstration is used in introductory physics courses to
show that after eliminating the friction force with the air, the piece of
paper falls with acceleration g.

To test if the paper falls behind the book in a nearly free fall motion
or if it is dragged by the book, we designed a version of this experiment
that includes a ball and a piece of paper over a book that is forced to fall
using elastic cords [1].

We recorded a video of our experiment using a high speed video
camera at 300 frames per second (fps) that shows that the book and the
paper fall faster than the ball, which falls well behind the book with an
acceleration approximately equal to g. Our experiment shows that the
piece of paper is dragged behind the book and therefore the paper and
book demonstration should not be used to show that all objects fall with
acceleration g independently of their mass.

55



3rd Annual International Conference on Chemistry & Physics, 20-23 July 2015, Athens, Greece: Abstract
Book

Daniel Rohrlich
Researcher, Ben Gurion University of the Negev, Israel

Axioms for Quantum Mechanics: Relativistic Causality,
Nonlocality, and the Existence of a Classical Limit

Yakir Aharonov and Abner Shimony independently conjectured that
two axioms, namely relativistic causality (“no superluminal signalling”)
and nonlocality, so nearly contradict each other that a unique theory -
namely, quantum mechanics - reconciles them. (They emphasized
different aspects of nonlocality - nonlocal dynamical interactions vs.
nonlocal correlations, respectively.) Can we indeed derive quantum
mechanics - or at least a part of the theory - from these two axioms?
No, we cannot: a counter-example is “superquantum” (or “PR-box”)
correlations, which imply that quantum mechanics is not the most
nonlocal theory (in the sense of nonlocal correlations) consistent with
relativistic causality. Let us consider supplementing these two axioms
with a minimal third axiom: there exists a classical limit in which
macroscopic observables commute. That is, just as quantum mechanics
has a classical limit, so must any generalization of quantum mechanics.
In this classical limit, PR-box correlations violate relativistic causality:
two observers, “Alice” and “Bob”, could use them for superluminal
signalling. Generalized to all stronger-than-quantum Dbipartite
correlations, this result is a derivation of Tsirelson's bound - a theorem
of quantum mechanics specifying the maximal violation of Bell’s
inequality by nonlocal quantum correlations - just by assuming the
three axioms of nonlocality, relativistic causality, and the existence of a
classical limit. The derivation does not assume quantum mechanics yet
implicitly indicates - by showing how nonlocal correlations accumulate
to saturate Tsirelsons’s bound - that a Hilbert space structure underlies
quantum correlations.
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Symmetries as by-Products of Conserved Quantities

There is a general consensus among physicists in considering
symmetries as source of conserved quantities, conclusion that is
allegedly supported by Emmy Noether's theorems.

Recently it has been pointed that no arrow of explanation can be
extracted from Noether's work, and there are also criticisms against the
priority of particular symmetries over specific conserved quantities
under Noether's light, but there are no general arguments against the
aforementioned consensus, nor proposals promoting an arrow of
explanation pointing from conserved quantities to symmetries.

Here such general argument is built, and a proposal is offered which
favors conserved quantities over symmetries inasmuch the presence of
the former allows symmetrical descriptions.
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Cyclodextrins as Effective Hosts for the Formation of
Inclusion Complex with RNA Nucleosides as Guests

Sable host-guest inclusion complexes have been found for the guest
molecules of RNA nucleosides insight into aqueous a and pf-
cyclodextrin. a-cyclodextrin has been found to have favorable structural
features for inclusion with uridine and cytidine, whereas p-cyclodextrin
has that with all the four nucleosides, e.g.,, adenosine, guanosine,
uridine and cytidine. The formation and nature of the inclusion
complexes have been characterized using surface tension study,
ultraviolet spectroscopy and pH measurements. The limiting apparent
molar volume, viscosity B-coefficient, limiting apparent molar adiabatic
compressibility and limiting molar refraction data have been used to
characterize the interaction between nucleosides and cyclodextrins in
the experimental ternary solution systems.

Cyclodextrins are cyclic oligosaccharides containing six (a-CD),
seven (f-CD) and eight (y-CD) glucopyranose units, which are bound
by a-(1-4) linkages forming a truncated conical structure, which have
the hydrophobic interior and hydrophilic rims having primary and
secondary -OH groups! (Scheme 1). Because of having unique structure,
they can build up stable host-guest arrangement, ie., it can
accommodate the hydrophobic moiety of a guest molecule into its
hydrophobic cavity as well as the polar rims can stabilize the polar part
of the guest, if any. This explains current interest for cyclodextrins
having versatile applications in pharmaceuticals, pesticides, foodstuffs,
toilet articles, textile processing and other industry, supramolecular and
host-guest chemistry, models for studying enzyme activity, molecular
recognition and molecular encapsulation, studying intermolecular
interactions and chemical stabilization. RNA nucleosides are very
important biomolecules (Scheme 1) having enormous applications in
the field of modern biological sciences, e.g., RNA-based information
technologies, RNA cloning, recombinant RNA technology and other
genetic engineering processes.
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Scheme. Molecular Structure of RNA Nucleosides and a and p-cyclodextrin
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Coulomb Interaction in H2 Molecule for States beyond the
Ground State

The focus of our investigation is to evaluate one of the four
contributing terms to the coulombic potential energy of an H> molecule.
Specifically, we are interested in the term describing the electronic
interaction of the charge distribution of one of the hydrogen atoms with
the proton of the second atom. Quantum mechanics provides the
charge distribution; hence, the evaluation of this term is a semi-classic
quantum physics issue. For states other than the ground state the
charge distributions are not spherically symmetric; they are functions of
the radial and the angular coordinates. For the excited states we
develop exact analytic expressions conducive to the potential energies.
Because of the functional complexities of the wave functions, the
evaluation of the core integrals are carried out utilizing symbolic
capabilities of Mathematica [1]. Plots of these energies vs. the distance
between the two protons reveal global features.
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Melting time Effect Excess Conductivity in Bi (Pb):
2212 Superconducting System

We reported here the effect of melting time (2.5- 4.5 mints) on
fluctuation induced excess conductivity in Bi (Pb):2212 superconductors
by using the reported data, J. of Alloys and Compounds 499 (2010). The
logarithmic plots of Ac and reduced temperature € reveal three
different exponents corresponding to two crossover temperatures in the
slope of each plot. The crossover is occurred from 3D to 1D in the mean
tield region, and from 1D to 2D in the critical field region. We have also
estimated several physical parameters such as interlayer coupling,
coherence lengths, anisotropy, critical magnetic fields and critical
current density. The highest values of interlayer coupling, c-axis
coherence length, critical magnetic fields and critical current density
against melting time are obtained at t = 3.5 mints. The vice is versa for
the coherence lengths and anisotropy. These results are discussed in
terms of the correlation between melting time and the actual
supercurrent in the (Bi (Pb): 2212) superconductors.
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The Molecular Physics of Chain Clusters

At the 2nd ATINER Conference on Physics the author showed that
the physics of clusters in real gases may be studied by the
computational analysis of precise thermophysical data, contained in the
NIST database. This report demonstrates the unknown type of chain
clusters discovered in a number of gases, such as CO2, Xe, SOz. These
clusters are the 1D chains of molecules possessing not more than two
pair bonds with their neighbors. They dominate over 3D clusters in the
gas density range up to 1 mol/l. The existence of the chain clusters in a
wide range of densities is a generous present of Nature permitting to
investigate the mechanism of clusters formation in equilibrium gases.
The analysis demonstrates the independence on the chain length of the
characteristic volume, responsible for the bond number in a chain. This
auto-model feature permits to calculate the equilibrium coefficients for
chain cluster fractions in an infinite row of clusters with different
numbers of pair bonds. The geometric progression for the chain
clusters” potential energies permits to exclude the contribution of the
chain clusters to the total potential energy of the gas, thus opening
possibility to study the 3D cluster fractions in the density range over 1
mol/1.
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The Speed of Light Postulate and Uncertainty Principle of
the Macro-World in the General Relativity

A thorough analysis of the Theory of Relativity was started with the
publications of the articles “The Speed of Light and Uncertainty
Principle of the Macro-world”
(http://dx.doi.org/10.5539/apr.v4n4p118), and “Awareness of Special
and General Relativity and Local and General Physical Reality”
(http:/ /dx.doi.org/10.5539/apr.v4n4p126). These articles actually give
a new model of uncertainty of the Universe.

We can communicate in the scope of the Universe only by means of
electromagnetic signals. We can receive from the remote parts of the
Universe only electromagnetic signals. Actually, we have to be aware
the fact that the electromagnetic field exists on the gravitational field.
The different intensity of the gravitational field means different
characteristics of the electromagnetic field; means different
characteristics of the electromagnetic waves. Therefore, it means and
different units of time and space (length), if they are defined by means
of the characteristics of the electromagnetic waves. The awareness of
this fact gives answers of a lot of problems in the physics today, such as
("the accelerated expansion of the Universe"; "the dark matter and the
dark energy in the Universe", etc.), which have been under research for
a long time.

The formulated in the article “Thesis about the behavior of the
electromagnetic radiation in gravitational field” actually replaces the
postulate of invariance of the speed of light formulated by Albert
Einstein. On the base of this thesis, all the “unexpected” and
"inexplicable” results of the famous experiments related to the
measurement of the speed of light obtain its genuine explanations. The
conclusion about the essence of the theory of relativity is given actually
as a result of the awareness of the physical reality (based as well and on
a quotation of Einstein about the validity of the theory of relativity).
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Import Crisis:
Of Attention and Additions to Scientific Citation Networks

We demonstrate a correlation between a citation network’s “import
rate” —i.e., the rate at which new papers are added to a network —and
citation rates; once a citation network’s import rate declines, its citation
rate also declines.

The Internet has enabled the study of attention in a range of ways,
from its overstimulations’ counterintuitive capacity to generate
boredom [1] to its memes’ competition for our limited attention [2]. The
problem of attention’s limits has also been applied to scientific
publications, e.g., a claim that “attention decay” is exacerbated by “the
exponential growth in the number of scientific papers ” [3]. It's true that
many phenomena—fads and fashions [4] in addition to memes and
scientific papers —eventually suffer from attention decay. And while we
don’t discount the effects of scholars’ finite capacity to maintain
exhaustive knowledge of scientific literature [3], we explore another
factor that may affect attention decay. In particular, we look at the
effects of “import rate” —i.e., the rate at which new papers are added to
a citation network—on attention. Using Web of Knowledge citation
data, we isolated multiple citation networks. In each of three areas of
photonics, we selected top-cited papers; we considered the citation
behaviors of the papers that cited these “parents,” asking: did the
“descendants” import new papers into these local networks, or did they
cite from within the existing citation network? Our findings show that a
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Piezoelectric Resonance Spectroscopy of Ionic Conductivity
in Nonlinear-Optical Crystals

Besides the traditional electron and hole conductivity solid
dielectrics might exhibit ionic conductivity due to the motion of light
ions, such as H*, K*, Na*, Li*, Ag*, in an external electric field. High
anisotropic ionic conductivity, which is caused by the Li* ions hopping
along the crystallographic c-axis, is observed in lithium triborate
(LiBsOs, short LBO) crystals widely applied in nonlinear optics.
Conventional methods for investigation of ionic conductivity are
impedance spectroscopy and measurement of capacity characteristics.
However piezoelectric properties of nonlinear-optical crystals allow
application of contactless piezoelectric resonance spectroscopy for
investigation of the mobile ions behavior in conditions of nonlinear
conversion of laser radiation frequency. Acoustical vibrations are
excited in crystal when probe electric field at the frequency fis applied
to the sample. Piezoelectric resonances are observed in crystal
admittance spectrum when external electric field frequency
corresponds to one of the crystal internal vibration mode frequency Rf.
The activation energy can be calculated using temperature dependence
of the piezoelectric resonance line form.

We have investigated temperature dependence of the piezoelectric
resonance line forms in LBO crystal in temperature range from 100 K to
300 K. The temperature dependence of ionic conductivity o is given by
Arrhenius law: o(T)xT=Axexp(-Ey/ksT), where T is temperature, kg is the
Boltzmann’s constant, E; is the activation energy and A is parameter
that does not depend on temperature. It has been shown that
temperature dependence of the piezoelectric resonance line width
ARf(T) can be treated as linear function of ionic conductivity:
ARA(T)=ARfo+Bx*0(T), where ARfo is the piezoelectric resonance line
width at low temperature, B is constant that does not depend on
temperature. It was found that ARf remains constant at low
temperatures (ARf = ARfo). Still value of ARfy varies from 5 Hz to 120 Hz
for different piezoelectric resonances. Calculated values of Li* ions
activation energy lie in the range from 0.51 eV to 0.54 eV.

Piezoelectric resonance line form of LBO crystal varies in process of
high harmonics generation of infrared laser radiation. These variations
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can be associated with formation of defects in crystal that result in ionic
conductivity increase. Thus, piezoelectric resonance spectroscopy
enables determination of activation energy and estimation of defects
number in crystals.
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If God Plays Dice, Must we do the same?
Quantum Entanglement as a Deterministic Phenomenon

Entanglement between separate, distant systems, be it pairs of
photon, atoms, or molecules, is a well-documented phenomenon. It is
the basis for emerging quantum information technologies, including
cryptographic secure keys, quantum teleportation and quantum
computing. The current consensus among physicists is that the
violation of non-locality, prescribed by quantum mechanics, should be
accepted as a fact of how nature behaves, even if it conflicts with
human reasoning and intuition, including the reasoning and intuitions
of Albert Einstein and John Bell. In the present paper, I describe a new
relativity theory, termed Information Relativity, and show that it can
account, both qualitatively and quantitatively, for entanglement in a
bipartite preparation like the one described in the EPR paper. The
theory rests on two axioms: The relativity axiom of Special Relativity,
plus an axiom designating light as the information carrier. The theory is
deterministic, local, and complete, in the sense that each element in the
theory is in a one-to-one correspondence with reality. The fact that the
theory, with no hidden variables, can make precise predictions of
entanglement is in itself sufficient for casting serious doubts on the
nonlocality condition imposed by Bell's inequality. More importantly,
the theory results demonstrate that entanglement is in fact, a local
phenomenon, and that communicating information between entangled
systems occurs by local causality, even at long distances. These
conclusions imply that quantum theory is incomplete, that
entanglement is not spooky, and that the reasoning and worries of
Einstein and Bell are intact. The results also demonstrate that although
God might be playing dice, we can do otherwise.
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A Technology-Rich Kinesthetic Approach for STEM
Teaching and Learning
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The Backward Reaction Force on a Firehose

To extinguish a fire normally requires two or three firefighters
dedicated only to control that the hose does not move backwards. This
effect can be seen in video after searching the Internet for "fire hose car
lift" or "Flyboard". These videos show a car or a person suspended in
the air by the use of fire hoses expelling water. The widely accepted
explanation for the reaction force produced by a fire hose uses
Newton's third law in a way that contains some conceptual problems.
In this work we discuss a simple experiment that shows that the force
produced by the water ejected by the hose is in conflict with the
accpeted explanation. We also show the correct application of Newton's
laws to understand the forces acting on a fire hose in a conceptual
manner.
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Laser Induced Damage Threshold Determination from
Functional Dependence of Potassium Dihydrogen
Phosphate Heating upon Irradiation by Thulium Fiber
Laser

Nonlinear-optical conversion in potassium dihydrogen phosphate
(KH2PO4) crystals [1] of single mode IR radiation of 192 neodymium
solid-state lasers into UV is used for laser fusion ignition. In National
Ignition Facility (NIF) thermonuclear target is irradiated by converted
UV radiation with total intensity of ~1020 W /cm?.

Maximum intensity of converted radiation in a single laser is
limited by laser induced damage threshold (LIDT) of nonlinear-optical
crystals. One of the mechanisms of optical damage is nonuniform
heating caused by absorption of single mode laser radiation with
nonuniformly distributed intensity in space. Nonuniform heating
results in mechanical stress in crystal that can lead to its damage.
Recently it was demonstrated that temperature mechanism of crystal
degradation due to high power irradiation can be investigated basing
on the concept of equivalent temperature [2].

Contactless method of radiofrequency (RF) impedance spectroscopy
is introduced for measuring crystal heating by laser radiation. All
nonlinear-optical crystals are piezoelectrics. Therefore pronounced
features (piezoelectric resonances) appear when external probe electric
tield frequency corresponds to one of the crystal internal vibration
mode frequencies. Resonance frequencies Rf linearly depend on
uniform temperature T. In [2] it was shown that crystal temperature
during laser heating can be characterized by the equivalent temperature
T.q(P). Value of temperature T,,(F) is determined by the frequency
shift ARf(P) of temperature calibrated piezoelectric resonance.

In present work the KH>PO4 (KDP) crystal was exposed to 1908 nm
radiation of thulium fiber laser. Optical absorption coefficient 4=0,3 cm-!
at this wavelength was measured for KDP using piezoelectric resonance
laser calorimetry [3]. It was found that equivalent temperature of KDP

70


https://ru.wikipedia.org/wiki/National_Ignition_Facility
https://ru.wikipedia.org/wiki/National_Ignition_Facility

3rd Annual International Conference on Chemistry & Physics, 20-23 July 2015, Athens, Greece: Abstract
Book

crystal nonlinearly depends on power. Basing on analysis of equivalent
temperature nonlinear behavior with power the criteria of laser damage
threshold was introduced.
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Plasmon-induced Optomechanics in Nanofluids

Spontaneous oscillations commence in plasmonically-absorbing
nanofluids when collimated light grazes menisci. We characterize
plasmon-induced Lorentz motion, self-focusing dynamics of non-local
materials, solvent mixing, new mechanisms for probing nanoparticle-
solvent chemistry, and novel thermo-mechanical behavior.
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electrical, and hydrodynamic equilibrium, particularly in the presence
of heat or light. Correspondingly, nanoparticles associate with the
solvent environment in a manner similar to molecules during solvation
processes. Control of the light-driven nanofluid dynamics is further
complicated by the temperature-dependent refractive indices, photo-
induced pressure gradients, thermal or chemical diffusion processes,
and changing reaction affinities with the nanoparticles. Complex
dynamics are observable and in recent years, milestone demonstrations
of trapping [2,3] and solitons [4] show that such nonlinear nanofluid
systems are also potentially stable and controllable.
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Here, we demonstrate for the first time a new degree of stability with
nanofluids via a periodic system attractor driven by light-induced
nanobubbles [5, 6]. What is compelling about our demonstrations of the
spontaneous formation of Hz-frequency heat cycles is the wide range of
conditions over which the oscillatory behavior is observed and the
robustness of the response and the strength of the response. The
oscillations occur when either laser or lamp light graze the menisci of
liquid samples containing metallic nanoparticles, which absorb and
heat the liquid. Power thresholds for observing the oscillatory behavior
are as low as 25mW due to the extreme heating and sharp temperature
gradients achieved with the metallic nanoparticles close to the
plasmonic resonance. Moreover, the onset of period doubling and the
growth of instabilities in the temporal dynamics are controllable at
higher illumination powers.
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Nickel Ion-selective Electrode based on B-cyclodextrin as
Ionophore

PVC-based membranes of $-cyclodextrin as an electroactive material
with diethylphthalate (DEP), as plasticizing solvent mediator have been
found to act as Ni?* selective sensor, the best performance was obtained
with  the sensor having a membrane of composition
plasticizer:PVC:ionophore in the ratio 62.3: 31.4 :6.3 % w/w. The sensor
exhibits Nernstian response in the activity range 2x107° to 1.0x102 M,
performs satisfactorily over a wide pH range (3.5-10.5), with a fast
response time (10s). The sensor was found to work satisfactorily over a
period of 2 months. Potentiometric selectivity coefficients determined
by separate solution method (SSM) indicate excellent selectivity for Ni%*
ions. The sensors could be used successfully in the estimation of nickel
ions.
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