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British Summer Time

06:45-07:00 Opening Ceremony

Distinguished Speaker Talks

Topics: Nanoscience and Technology | Nano-Surgery | Materials Science and Engineering |
Nano Chemistry | 3D Printing | Nanotechnology and Energy | Artificial Intelligence |
Nano Mechanics | Nano-systems | Nanobots | Nano Physics | Nanosensors | Robotics

Title: Structure and application of lithium-ion endohedral [C60] fullerene

7:00-07:2
07:00-07:20 Eunsang Kwon, Tohoku University, Japan

Title: Advanced ZnO based piezo-phototronic optoelectronics

DAL Wenbo Peng, Xi‘an Jiaotong University, China

Title: Ultrasonically catalyzed gas sensor systems and their performance
-G EOEN VB enhancement by ML algorithms
Junhui Hu, Nanjing University of Aeronautics and Astronautics, China

Title: A low-cost synthesis and preparation technology of one-dimensional
08:00-08:20 silicon carbide nanowires
Pengchao Kang, Harbin Institute of Technology, China

Title: Construction of an excellent 7 mRNAsi-related gene model based on
W LEOERC VB cancer stem cells for predicting survival outcome of cervical cancer
Huan Wu, Chongqing Medical University, China

Title: Nucleation and growth of nano-sized bubble on hydrophobic surfaces

08:40-09:00 Ho-Young Kwak, Chung-Ang University Seoul, South Korea

Title: Exploring the feasibility of nanotechnology in controlled environment
DERIOEN T2V B agriculture
Praseetha P Nair, Government Engineering College, India




Title: Cellular automata-based multi-bit stuck-at fault diagnosis for resistive
09:20-09:40 memory
Sutapa Chatterjee Sarkar, The Neotia University, India

Refreshment Break 09:40-10:00

Title: Synthesis of non-selective sorbent modified with carbon nanomaterials
10:00-10:20 and their hemocompatibility
Maxwell Opoku, Novosibirsk State Research University, Russia

Title: Effects of Boron / Nitrogen / Phosphorus doping on the scavenging
action of armchair single-walled carbon nanotubes (armchair-SWCNT) for OH
radicals: A DFT study

Meenakshi Malakar, Assam University, India

10:20-10:40

Title: Carbon Si composite for high energy density Li ion battery

10:40-11:00 Indrajit Mukhopadhyay, Pandit Deendayal Energy University, India

Title: On harmonious chromatic number of total graph of central graph in
11:00-11:20 K:LLGEEL
A. Amutha, The American College, India

Title: Impact of work function engineering in charge plasma based bipolar
11:20-11:40 devices
Mahendra Gaikwad, G H Raisoni College of Engineering, India

Title: Energy efficient architecture for mitigating the hot-spot problem in
AR LB VAR wireless sensor networks
Sunita Varma, Shri G.S. Institute of Technology and Science, India

Title: Hybrid image processing model: A base for smart emergency
12:00-12:20 applications
Gunish, Indian Institute of Information Technology Kottayam (/lITK), India

Title: Causes of the Fracture of Some Rotary Pelletization Dies: A Case Study
Amir Reza Kalani, Independant Scientist, Iran

12:20-12:40

Lunch Break 12:40-13:10



Title: Mathematical modeling of a thermal converter with a cylindrical heat
conductor and with a local heat source chosen on the basis of the scientific
problem

Matyakubova P.M., 1Tashkent State Technical University, Uzbekistan

Title: Detection of pathogenic bacteria using bacteriophages and plasmonic
13:30-13:50 nanoparticles by Ispr and sers: A brief review

Farzaneh Moghtader, Translational R&D and Technology Center, Turkey

Title: Nanotechnology as a new risk in the world of work

13:50-14:10 ) o :
Sara Felszeghi, University of Miskolc, Hungary

Title: Laser beam in dispersion media, photons, axions
14:10-14:30 V. Ogluzdin, Fgbun Institute of General Physics named after M. A. Prokhorov
19991, Russia

Title: Moiré diamanes and nitridanes — new 2D tetragonal atomic crystals:
BV RO Modeling structural features and properties
Leonid Chernozatonskii, Institute of biochemical physics, Russia

Title: Comments about the quantification of matter

IRSALHEEIL M. Fabre de la Ripelle, Université d’Orsay IN2P3, France

Title: Electrospun nanofibers decorated with metallic nanoparticles for various
applications

Teboho Clement Mokhena, Nanotechnology Innovation Centre (NIC), South
Africa

Title: Impact of Iron pyrite nanoparticles sizes in photovoltaic performance
Refka Sai, Université de Carthage, Tunisia

15:30-15:50

Refreshment Break 15:50-16:10

Title: Activation energy tunability of electrical conduction mechanisms in
16:10-16:30 ternary organic thin films
Laura Hrostea, Alexandru loan Cuza University of lasi, Romania



Title: KMC simulations of atomic redistribution in PCRAMs based on Ge-rich
(= BRI Ge-Sb-Te alloys
A. Portavoce, Aix-Marseille University/CNRS, France

Title: Is the cell a digitally controlled system?

16:50-17:10 Philip G. Penketh, Yale University School of Medicine, USA

Title: Advanced polymeric nanocomposite membranes for water treatment

17:10-17:30
Abhispa Sahu, American Nano, LLC, USA

Title: RAI — Responsible Artificial Intelligence, a short analysis

Kestallcod Fernando Buarque de Lime Neto, University of Pernambuco, Brazil

Title: When bacteria meet nanomaterials: nanosensors for the detection of
(WA LEER DR microbial pathogens.
Leslie Susana Arcila Lozano, Ciencia y Tecnologia, Ciudad de México, México

Closing Remarks



BOOKMARK
YOUR DATES

4™ GLOBAL CONFERENCE ON
ADVANCED NANOTECHNOLOGY

AND NANOMATERIALS

September 2024 | Rome, Italy

https://nanointellects.peersalleyconferences.com/



SCIENTIFIC
ABSTRACTS

ADVAN CED
NAN OTECHN OLOGY
& NANOMAITERIALS

////////////

JJJJJJJJJJJJJ

JJJJJJJJJJJJ
)))))))))))))

NANO INTELLECTS 2023



Virtual Event
3 Global Conference on

PEERS ALLEY Advanced Nanotechnology

& Nanomaterials

September 14, 2023

Structure and application of lithium-ion
endohedral [C60] fullerene

E. Kwon?!, R. Hatakeyama?, K. Kawachi3

and Y. Kasama?3

!Research and Analytical Center for Giant Molecules, Tohoku University, Japan
’New Industry Creation Hatchery Center, Tohoku University, Japan
3Idea International Co, Ltd., Japan

C60, 1),1) several investigations have been performed on the application of 1 to functional

materials.2) The essential structural feature of 1 is the presence of a lithium cation inside the
spherical empty space of the C60 fullerene. However, previous research faced limitations in obtaining
detailed structural information on 1 due to the low electron density resulting from positional and
dynamic disorder of the Li+.

In this study, we investigated the structure of 1 using powder neutron diffraction at low temperature
(3.7 K).3) The use of neutron diffraction allowed us to determine the precise structure of 1. As
shown in Fig., the nucleus of the Li+ was found to be closer to the inner wall of the fullerene cage
than to the center of its electron density. According to a Natural Bond Orbital (NBO) analysis,
hyperconjugation of the spatially extended electrons could arise from an overlap of the vacant Li+
orbital with the n orbitals of the hexagonal moiety of the fullerene cage.

Furthermore, we will introduce terahertz spectroscopy, solid-state NMR, and the energy storage
characteristics of a capacitor with 1.

1) Aoyagi, S. et al.; Nature Chemistry 2012, 2, 678, 2) For recent reports, see: K. Ohkubo et al.;
Chem. Commun., 2013, 49, 7376, 3) E. Kwon et al.; Chemical Physics Letters, 2020, 801, 139678.

Since the synthesis and characterization of lithium cation endohedral metallofullerene (Li+@

NBO electron density ~ Nucleus of Li*

Fig. The nucleus of Li+, as determined by the neutron diffraction study, was found to be closer
to the inner wall of the C60 fullerene cage than to the center of its electron density.
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Biography

Dr. Eunsang Kwon is an associate professor at the Graduate School of Science, Tohoku University, Japan. He received
his doctoral degree in Science from Tohoku University in 2001. From 2001 to 2005, he worked as a post-doctoral fellow
at RIKEN Frontier Research System. Subsequently, he served as a research fellow at the Institute of Multidisciplinary
Research for Advanced Materials, Tohoku University, from 2005 to 2008. In 2008, he began his independent career
as an Assistant Professor at the Research and Analytical Center for Giant Molecules at Tohoku University, and he was
promoted to Associate Professor in 2015. His research interests encompass theoretical/computational chemistry,
the structures and properties of nanoscale functional materials based on endohedral metallofullerenes, and their
applications.
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Advanced ZnO based piezo-
phototronic optoelectronics

Wenbo Peng

School of Microelectronics, Xi‘an Jiaotong University, China

semiconductor materials and optoelectronic devices, e.g., solar cells, light-emitting diodes,

and photodetectors, for both fundamentally physical research and potential applications.
However, so far, the most related researches are mainly focused on whether piezo-phototronic
effect could modulate the devices’ performance, and the reported piezo-phototronic effect
induced enhancement is varying from a few dozen percent to thousands of percent. Why the
piezo-phototronic effect could induce such different performance improvements in different
optoelectronic devices? In some special cases, the piezo-phototronic effect even causes
performance degradation. Therefore, it is of great significance to carefully investigate the role
of the piezo-phototronic effect plays in different optoelectronic devices, which might possibly
give us more clear understandings of the piezo-phototronic effect and further constructive
suggestions of how to utilize it more effectively. In our recent works in the past a few years,
we have systematically studied the piezo-phototronic effect in optoelectronic devices using
ZnO as the piezoelectric semiconductor material, including: photodiodes with different device
structures, thin-film transistors with different charge carrier concentrations, and heterojunctions
with different energy band diagram alignments, to reveal the underlying physics in piezo-
phototronic effect. Our experimental and theoretical results indicate that: (1) the charge
carrier concentration in ZnO is of great importance, should not being too small or too large;
(2) compared to isotype photodiodes, anisotype photodiodes are preferred; (3) energy band
diagram alignment is also preferred since misalignment would cause negative effects when
introducing the piezo-phototronic effect. At last, we give a systematic instruction on how to
utilize the piezo-phototronic effect more effectively and our most recent research progresses
about the experimental and theoretical results of piezo-phototronic and pyro-phototronic effects
in multi-layered ZnO based optoelectronic devices.

Since its invention in 2010, piezo-phototronic effect has been widely used in piezoelectric

Biography

Dr. Wenbo Peng is now an Associate Professor at School of Microelectronics, Xi‘an Jiaotong University. He received his
PhD degree in major of Electronic Science and Technology at 2016 and bachelor degree in major of Microelectronics
at 2010, from Xi‘an Jiaotong University. He has been a visiting scholar in School of Materials Science and Engineering,
Georgia Institute of Technology from Aug 2014 to Jul 2016, working on the research fields of piezotronics and piezo-
phototronics under the supervision of Prof. Zhong Lin Wang.

Nano Intellects 2023 https://nanointellects.peersalleyconferences.com/
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His research interests mainly focus on advanced low dimensional piezoelectric semiconductor materials, devices and
physics, and novel intelligent sensing integrated chips. He has received several fundings from NSFC, Shaanxi Province
and companies. He has authored and co-authored over 50 peer-reviewed journal publications in related research
fields, parts of which are published on high quality international journals, including Advanced Materials, Advanced
Functional Materials, Advanced Energy Materials, Nano Energy, ACS Nano, Nano Letters, etc. His publications have
been cited over 2200 times, as documented at Google Scholar (h-index: 26). He has given several Invited Talks in
renowned international conferences. He is the Fellow of International Association of Advanced Materials.
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Ultrasonically catalyzed gas sensor
systems and their performance
enhancement by ML algorithms

Junhui Hu

State Key Lab of Mechanics and Control of Mechanical Structures,
Nanjing University of Aeronautics and Astronautics, China

igh-performance gas sensing systems have wide application range covering human health

diagnoses, food industry, IOTs, public security, air quality monitoring, etc., due to the

merits such as point-of-care testing, easiness to operate, simple and light structure, low
cost, etc. The speaker’s research group proposed and experimentally confirmed the ultrasonically
catalyzed gas sensing method in 2017, and then successfully applied it in high-performance gas
sensing and single-sensor E-noses. This talk gives the detailed research results in this respect.
The first part of this lecture includes principle of the ultrasonic catalysis in gas sensing, and
basic structure and characteristics of the gas sensors catalyzed by gas borne ultrasound. In the
second part, working principle and algorithms of ultrasonically catalyzed single-sensor e-noses,
are described, as well as the structure, system design and gas discrimination performance. The
algorithms applied in the E-noses include the k-method, R-C method and machining learning
methods. It shows that the ultrasonically catalyzed gas sensors have much better sensitivity
and lower detection limit than the conventional ones, and ultrasonically catalyzed single-sensor
E-noses have strong capability of gas discrimination and concentration measurement.

Biography

Junhui Hu received his Ph.D. Degree from Tokyo Institute of Technology, Tokyo, Japan, in 1997, and B. E. and M.
E. degrees in electrical engineering from Zhejiang University, China, in 1986 and 1989, respectively. Currently
he works for Nanjing University of Aeronautics & Astronautics, China, as a full professor. His research interest is
in ultrasonic sensors and actuators, ultrasonic nano fabrication, ultrasonic micro/nano/molecular manipulations,
etc. He is a Chang-Jiang Distinguished Professor, China, and an IAAM Fellow. He authored and co-authored more
than 300 publications, including more than 100 full SCI papers, two books, 1 editorial review in an international
journal and more than 60 disclosed/empowered China and Japan patents. He is the sole author of monograph book
“Ultrasonic Micro/Nano Manipulations: Principles and Examples” (2014, World Scientific). He has given more than 30
keynote/invited lectures at international conferences, and his research work has been highlighted by 7 international
scientific media. He served lots of international conferences as a Technical Program/Organizing/Scientific Committee
member, and was the chairman of five international conferences. He was awarded the title of valued reviewer by
Sensors and Actuators A: Physical and by Ultrasonics, and won the Paper Prize from the Institute of Electronics,
Information and Communication Engineers (Japan) as the first author in 1998. Presently, he is an editorial board
member of four international journals, board member of Chinese Acoustical Society and member of its academic
work committee, and deputy director of expert committees on electronic information materials and devices, and on
Aerospace materials, Chinese national scientist think tank for materials and devices.
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A low-cost synthesis and preparation
technology of one-dimensional silicon
carbide nanowires

Pengchao Kang, Qiqi Zhao, Jinrui Qian, Zengyan Wei,

Wei Xue, Zhenlong Chao, Longtao Jiang and Ziyang Xiu
School of Materials Science and Engineering, Harbin Institute of Technology, China

thermal evaporation. The effects of growth temperature, silicon source modification on the

product morphology and productivity in the preparation of SiC nanowires were investigated,
and the growth mechanism of SiC nanowires was studied in detail. This study provides an
important experimental and theoretical basis for the preparation of high-purity and ultra-long
SiC nanowires in high productivity.

I n this study, we report a low-cost synthesis technology of silicon carbide nanowires via the

Biography

I am associate professor in the Department of Materials Science, the school of Materials Science and Engineering,
China. I completed my Bachelors’ Degree and Mater Degree from Northeast Heavy Machinery Institute, and I got my
Ph.D from Harbin Institute of Technology. I have worked in North Carolina State University for one year as Visiting
Scholar. I am focus on the metal matrix composites and nanomaterials preparation. I have published more than 70
research papers, I am a reviewer for more than 10 Journals, such as Carbon, Intermetallic, MSEA, J ALLOY COMPD,
J Nanopart Res, Ceram Int, J Cryst Growth, coatings, etc.
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Construction of an excellent 7
mRNAsi-related gene model based
on cancer stem cells for predicting
survival outcome of cervical cancer

Huan Wu and Yang Liu

Department of Obstetrics and Gynecology, Chongging Medical University, China

Background: Cervical cancer (CC) is one of the most frequent female malignancy. Cancer stem
cells (CSCs) positively affect survival outcomes in cancer patients, but in cervical cancer, the
mechanism of tumor stem cells is still uncertain.

Methods: RNA-seq data and related clinical follow-up of patients suffering from CC were from
TCGA. Consensus clustering screened prognostic mRNAsi-related genes and identified molecular
subtypes for CC. Based on the overlapping differentially expressed genes (DEGSs) in subtypes,
we employed LASSO and multivariate Cox regression to screen prognostic-related genes and
established the RiskScore system. The patients were grouped by RiskScore, the prognosis
was analyzed by the Kaplan-Meier(K-M) curve among the various groups, and the precision
of the RiskScore was assessed by the ROC curve. Finally, the potential worth of RiskScore
in immunotherapy/chemotherapy response was assessed by evaluating TIDE scores and
chemotherapy drug IC50 values.

Results: We noticed that patients with low mRNAsi had a shorter survival and then identified
three molecular subtypes (C1-3), with the C1 having the worst prognosis and the lowest mRNAsi.
Finally, we identified 7 prognostic-related genes (SPRY4, PPP1R14A, MT1A, DES, SEZ6L2,
SLC22A3, and CXCL8) via LASSO and Cox regression analysis. We established a 7-gene model
defined RiskScore to predict the prognosis of CC patients. K-M curve indicated that low RiskScore
patients had improved prognosis, and ROC curves indicated that RiskScore could precisely direct
the prognostic evaluation for those suffering from the cancer. This was also confirmed in the
GSE44001 and GSE52903 external cohorts. Patients were more sensitive to immunotherapy if
with low RiskScore, and RiskScore exhibited precise assessment ability in predicting response to
immunological therapy in CC patients.

Conclusion: CC stemness is associated with patient prognosis,and the RiskScore constructed
based on stemness characteristics is an independent prognostic index, which is expected to be
a guide for immunotherapy, providing a new idea for CC clinical practice.

Biography

Huan Wu, Docter of Medical Science,engaged in clinical, teaching and research work of gynecology and obstetrics for
more than 10 years, published more than 10 articles, and was good at gynecological tumor surgery and treatment.
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Nucleation and growth of nano-sized
bubble on hydrophobic surfaces

Ho-Young Kwak

Chung-Ang University Seoul, Korea

cluster model, which assumes that initial process for bubble formation is a cluster process

of dissolved gas molecules in metastable solutions. Assuming nucleation rate being 1/
cm2s, the number of molecules constituting the critical-size bubble evolved from a critical-size
cluster, the lateral radius, and the curvature of the bubble depending on the liquid-side contact
angle were obtained. At a contact angle of 1600, a critical bubble with a lateral radius of 0.51 pm
and containing 1.7 million molecules is formed by supersaturation of 1.54, which is in reasonable
agreement with the observation. This study showed that the size of the bubbles formed on the
hydrophobic surface was highly dependent on the nucleation rates. Subsequent bubble growth
was studied using the diffusion equation along with the obtained initial supersaturation value
by the molecular cluster model. A slight supersaturation surrounding the surface bubbles after
bubble formation ensures the long lifetime of the bubbles. In this study, heterogeneous vapor
bubbles on smooth surfaces on the atomic scale was also considered using molecular cluster
model. Vapor bubble formation in a liquid can be thought of as separating the intermolecular
distance in the liquid state by the distance in the vapor state. The intermolecular interactions
in @ metastable liquid are assumed to be van der Waals. The boiling superheat calculated
decreases with increasing contact angle. As the contact angle approaches 1800, the boiling
superheat of water approaches the boiling point of 100 [J. At a contact angle of 40°, which is
a contact angle of water on a platinum surface, the boiling superheat with a nucleation rate of
1011 clusters/cm2s is about 556K (283[1), which is close to the observed result. On the other
hand, the boiling superheat of water on the Teflon AF surface was measured to be about 9°C
because the contact angle is about 168°.

N ucleation of nanoscale gaseous bubbles on hydrophobic surfaces was studied by molecular

Biography

Ho-Young Kwak received his BS from the Seoul National University in 1971 and MA in Plasma Physics and PhD in
Mechanical Engineering from University of Texas at Austin, USA in 1978 and 1981, respectively. He joined the ME
Faculty, Chung-Ang University, South Korea in 1981 and served 35 years and is currently an Emeritus Professor
there. His research interests are in bubble nucleation and dynamics, sonoluminescence phenomena, and exergy
and thermoeconomic analysis for thermal systems. His books include Bubble Nucleation and Dynamics, published
by Nova Science Publishers in 2019. He is a permanent member of the Korean Academy of Science and Technology.
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Exploring the feasibility of
nanotechnology in controlled
environment agriculture

Praseetha P Nair and Feba Mohan M

Government Engineering College, India

countries. The various techniques conventionally used in farming are highly input demanding

methods and are insufficient to meet the challenges faced by agriculture industry. The
methods followed in conventional agriculture sector depend on extensive usage of resources
in the form of land as well as capital, widespread application of chemical fertilizers, pesticides,
herbicides etc. These practices cause pollution to the environment, soil and ground water, as well
as health issues to farming community to a severe extend. It is high time to incorporate modern
and smart technologies in agriculture industry to preserve our ecosystem without compromising
crop production. Precision farming and Controlled Environment Agriculture are the ideal concepts
that are introduced which propose maximum production with optimum utilisation of resources.
The science of nano-biotechnology is the prospective and ultimate tool for creating revolutionary
transformations in the current scenario in agriculture industry there by fulfilling the dream notions
of precision farming to make sustainable agricultural fields. The excessive use of agrochemicals
can be controlled by the application of targeted and slow release of ingredients. Agrochemical
formulations usually consist of nutrients or ingredients in the core area with outer cover, which
is made of bionanocomposites, where the outer cover degrades over time, facilitating the

Q griculture plays a major role in meeting livelihood and contributes to the GDP of developing
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controlled release of nutrients to the soil. Bionanocomposites exhibit enhanced characteristics,
being formulated from bio-derived compounds and nanomaterials. This comprehensive review
highlights the importance and scope of nanotechnology and its applications in agriculture,
precision farming, smart delivery system of agrochemicals, methods to evaluate its controlled
release efficiency in water and soil.

Nanomaterials involved in the smart

delivery systems of agrochemicals Applications
Chitosan nanoparticles Nano fertilizers
Carbon nanotubes Nano fertilizers
Bentonite coated NPK Controlled release fertilizers
Nano Zeolite as carrier Slow or controlled release fertilizers

Starch and active ingredient bio

7 Nano pesticides
nanocomposites

Polymers and active ingredient bio

. Nano pesticides
nanocomposites

Graphene Nano sensor

Nano biochar Soil amendments

Biography

Praseetha P Nair, Associate Professor in Chemical Engineering in Government Engineering College, Thrissur, Kerala,
has 20 years of teaching experience. She completed PG from Indian Institute of Technology, Madras, India in Chemical
Engineering and PhD from Cochin University of Science and Technology, India, in the area of Polymer Technology.
Her research interests include Nanomaterials, Biomaterials, Polymers etc. She has received Research Project
fundings from various agencies like Kerala State Council for Science, Technology and Environment, Government of
Kerala, Centre for Engineering Research and Development, Government of Kerala and Technical Education Quality
Improvement Program. She received many laurels which includes University rank for UG from the University of Kerala
in the year 2002 and D L Saraswathi Memorial Award (Silver medal and Cash Award) for PG from Indian Institute of
Technology, Madras in the year 2009. She has around 55 publications which includes International Journals, Book
Chapters, International and National Conferences.
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Cellular automata-based multi-bit
stuck-at fault diagnosis for resistive
memory

S. Sarkar?, B. K. Sikdar? and M. Saha3
1The Neotia University, India

?Indian Institute of Science and Technology, India
3National Institute of Technology, India

people of our society. A numerous single-core and multi-core processor designs are evolved

to meet the demand of enhanced computing speed and computing capacity. Advancement
in Very Large Scale Integration (VLSI) technology evolves through nanotechnology scaling
to influence multidisciplinary fields of engineering. Therefore, It also enhances the processor
design options with emerging technology. Advance processor designs can be implemented with
complex memory-processor interaction and increased scalable memory capacity. Almost all
System on chips (SoCs) are nowadays having on-chip multi-layer (L1-L3) cache to avoid Von
Neuman’s bottleneck. But as the number of cores increases, the area occupied by the on-chip
cache also increases with increasing power consumption.

Computations and computability not only impact to knowledge society but also to common

Emerging nonvolatile memory (eNVM) technology gives area shrinkage as well as less power
consumption compared to SRAM/DRAM technologies. Resistive memory is a promising eNVM
technology with ultra low leakage power, area shrinkage, low read latency, low read energy, fits
for scalable architectures of multi-core, many-core and more specifically chip multiprocessors
(CMPs) construction of on-chip cache. But it suffers with endurance and reliability issues
under repetitive writes. Stephan Wolfram proposed a realistic Cellular Automata (CA) to address
physical and biological systems. Different CAs are proposed to address various issues in VLSI
domain. So, CA is used to model discrete dynamical system such as memory subsystem. Here,
to address the write issues in on-chip cache, CA is used. An efficient fault tolerant system is
proposed to handle the write issues of CMPs using CA.

Biography

Sutapa Sarkar received her PhD and M.Tech degree from Indian Institute of Engineering Science and Technology,
Shibpur, West Bengal, India from the department of Computer Science and Technology and Information Technology.
Presently, she is working as Assistant Professor of Computer Science & Engineering department with The Neotia
University, West Bengal, India. Previouly, she was working as Head of the Department (Assistant Professor) in
Seacom Engineering College in the department of Electronics & Communication Engineering. Her academic career in
Engineering touched 19 years. She has catered her service as an Innovation Ambassador in her Institute. She has
organized several on-line and off-line seminars. She is also a Corporate Member of Institution of Engineers (India).
She is having research interests in Computer Architecture, Digital Signal processing, health informatics, recent
research trends in VLSI and on the development of Cellular Automata theory and its applications.
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Synthesis of non-selective sorbent
modified with carbon nanomaterials
and their hemocompatibility

M. Opoku? and A.P lykov!

1Research Institute of Clinical and Experimental Lymphology, Russia
’Novosibirsk State Research University, Russia

carbon nanomaterials, is an urgent task of resuscitation and toxicology. The synthesis

and estimation of the biocompatibility of sorbents based on gamma-aluminum oxide and
polydimethylsiloxane, modified with single-walled carbon nanotubes or carbon nanofibers, are
carried out. It is detected that the synthesized sorbents adsorb low and medium molecular
weight substances on their surface. Moreover, it is found that there is a toxic effect on red
blood cells (hemolysis) occurs with prolonged exposure (120 h), short-term (5 min) exposure
of the components of human peripheral blood with the sorbents leads to a loss in the number of
platelets and leukocytes, mainly granulocytes, of mononuclear cells of the peripheral blood, as
well as short-term and long-term contact of the blood components with the samples of sorbents
contributes to a decrease in the metabolic activity of the cells and the activation of nitric-oxide
production. Based on the results obtained, it can be assumed that the sorbent based on y
aluminum oxide and polydimethylsiloxane, modified with carbon nanomaterials, is promising
for the development of nonselective sorbents.

Q search for promising nonselective sorbents based on composite materials, including using
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Effects of Boron / Nitrogen / Phosphorus
doping on the scavenging action of armchair
single-walled carbon nanotubes (armchair-
SWCNT) for OH radicals: A DFT study

Meenakshi Malakar and Pradeep Kumar Shukla

Department of Physics, Assam University, India

Reactive Oxygen Species (ROS) responsible for numerous diseases of DNA damage like

mutagenesis, carcinogenesis and ageing. Therefore, it is important to find a suitable
scavenger for OH radical. In the present contribution, we aim to investigate the ability of
pristine armchair-SWCNT and B/N/P-doped armchair-SWCNT to scavenge OH radicals using
DFT calculations. The calculations reveal that the B/P-doped armchair-SWCNTs can act as a
better scavenger for OH radical compared to pristine armchair-SWCNT but N-doped armchair-
SWCNT does not act as a better scavenger for OH radical compared to pristine armchair-
SWCNT. Furthermore, the developed scavenger is examined in terms of large-scale availability,
biocompatibility, conductivity, stability and reactivity. For both in vivo and in vitro studies, the
work is found to useful for enhancing SWCNT as a free radical scavenger.

Q bstract - Hydroxyl radical (OH radical) is the most harmful free radical amongst the

Biography
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Carbon Si composite for high energy
density Li ion battery

I. Mukhopadhyay?'?, Y.K. Patel* and A. Vanpariya?

Department of Solar Energy, Pandit Deendayal Energy University, India
2SRDC, Pandit Deendayal Energy University, India

wide scale because of two reasons: (a) a 300 percent volume change during lithiation, and

(b) silicon degradation after multiple charging and discharging cycles. These drawbacks
may be overcome by coating silicon nanostructures with the carbon(C), which also enhance the
electrochemical performance of LIBs [1-2]. This study investigates low-cost techniques such as
chemical synthesis and electrochemical deposition for creating Si/Carbon composite materials
for Li-ion batteries. In chemical synthesis, Si nanoparticles are first synthesised by heating SiO,
with magnesium in the open air (no inert atmosphere is used), followed by coating with carbon
using a carbon source like sucrose. While in electrodeposition, we prepared Si/C composite by
depositing Si and Graphene simultaneously over copper substrate by using water contaminated
BMImTTf,N. The structure of the samples is characterized by XRD, Raman spectroscope, SEM, and
HRTEM. The primary results of electrodeposited Si/C show the formation of highly crystallized
Si nanoparticles with particle size of ~200 nm. Electrochemical characterization shows that
an electrode has an initial lithium storage capacity of 1702.9 mAh g at a current of 100
mA gl. The storage capacity decreases to 975.7 mAh gt after 100 cycles. On other hand,
electrochemical characterization of chemical synthesised Si/C shows that an electrode has an
initial lithium storage capacity of 2102 mAh g at a current of 100 mA g!. The storage capacity
decreases to 775.7 mAh g after 100 cycles. Since these methods are simple and easy to scale
up, with further improvement, the method has potential for use in large scale production Si/C
composite anode materials at low cost.

M ost potential negative electrode material for Li ion battery, Si are difficult to employ on a
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University, Gandhinagar, Gujarat, India, since 2011. He worked in CSMCRI, Bhavnagar (CSIR, India) as a principle
scientist till 2003. He received the prestigious CSIR rural technology award 2008 and Vikram Sarabhai Award 2006 as
a key team member for his excellent contribution in the field of chemical sciences while working at CSMCRI (CSIR),
Bhavnagar. He received VIRA Distinguished Scientist in Solar Energy 2019 (Venus International Science Foundation,
Chennai, India). He has been awarded JSPS fellowship in 1999 and worked as visiting scientist at Nagoya Institute
of Technology during 2009. He has published 150+ papers in international journal and has five US patents and one
Indian patent in his credit. The contribution of Prof. Mukhopadhyay can be found in detail: https://scholar.google.
co.in/citations?user=FUmIpokAAAAJ&hl=en&oi=ao. He can be reached at Indrajit. m@sse.pdpu.ac.in

Nano Intellects 2023 https://nanointellects.peersalleyconferences.com/
September 14, 2023 —22 —



Virtual Event
3 Global Conference on

f'ﬂ PEERS ALLEY Advanced Nanotechnology

& Nanomaterials

September 14, 2023

On harmonious chromatic number of
total graph of central graph in general

A. Amutha

The American College, India

raph theory is a part of discrete mathematics that has the most applications in real life.

Indeed, even with the advancement of data and correspondence innovation, and the

improvement of other social elements, the utilization of graph theory is progressively
taken into account. Graph theory is useful in a variety of areas, including switching theory,
logic architecture, computer graphics, operating systems, compilers, information organization
and retrieval. In computer science, graphs are utilized to describe communication systems,
database systems, artificial intelligence, information processing and so on. Combinatorial
problems have become more important recently in the study of labelling, coverage, connectivity
and fault tolerance in communication networks. There are many optimization problems that
associates network with graph theory which are either NP-Complete or NP-Hard. In line of
thought The Harmonious Chromatic Number Problem (HCNP)is one among the problem. The
HCNP in communication networks consists of finding the minimum number of colors that may
be interpreted as giving codes to network nodes so that each communication connection can
be differentiated. A new technique have been used to solve and find the exact solution for
certain finely structured graphs and HCNP for most of the central graph of parallel architectures
including honeycomb, butterfly, hypercube, mesh-based network and torus network which are
classified under Cayley graphs are provided. The exact solution of HCNP for total graph of
central graph of non-Cayley graphs such as generalized Petersen graphs, silicate network,
Jahangir graph, bloom network, uniform theta graph and snake derived networks are also
computed. In this talk I propose to bring out the importance of the HCNP and how to find out
the exact solutions of HCNP for certain interconnection networks.

Biography
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Impact of work function engineering
in charge plasma based bipolar
devices

Mahendra Gaikwad!, Lokesh Bramhane?, Suresh
Salankar! and Meena Panchore?

1G H Raisoni College of Engineering, India
2NIT Patna, India

n this paper, we have explored and justified the reason behind the degradation in the cutoff

frequency of the bipolar transistors evolved from the charge plasma concept. It has been

observed that if the work function difference present between the emitter metal contact
and silicon is greater than or equal to 0.68 eV (¢, - ¢, = 4.05 eV - 4.73 eV), it results in
increment in the base width which is the inverse of the cutoff frequency. On top of this, two
dimensional TCAD simulations of the different bipolar devices also demonstrate the same base
width widening effect into the intrinsic region which is present between the base region and
collector region. Apart from this, if this difference is exactly equal to 0.5 eV (¢, - ¢, = 4.23 eV
- 4.73 eV) then the base width widening effect can be completely eliminated from the bipolar
devices base on the charge plasma.

Biography
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Energy efficient architecture for
mitigating the hot-spot problem in
wireless sensor networks

Sunita Varma?3, Deepika Jain! and Piyush Kumar Shukla?
1Acropolice Institue of Technology, India

2Rajeev Gandhi Technical University, India
3Shri G.S. Institute of Technology and Science, India

n wireless sensor networks (WSNs), mutual coordination of cluster heads (CHs) is essential

to transmit their data towards the sink node through many-hop fashion. As a result of this

activity, the CHs in close vicinity to the BS are overburdened with massive relay traffic,
which establishes a hot-spot problem. In this paper, in order to capture the hot-spot problem,
harris hawk optimization (HHO) based algorithms have been proposed, jointly termed as HHO-
UCRA (HHO build on unequal clustering and routing algorithms). In the first step, CH selection
mechanism has been proposed based on HHO based technique. Afterwards, the derived CH
Assignment function is used for the cluster formation. Finally, efficient hawk encoding schemes
and novel fitness functions of HHO based technique have been formulated for both the algorithms.
In the extensive simulation, HHO-UCRA is executed with varying number of sensors and CHs
for all the WSN scenarios. Thereafter, the proposed algorithm is evaluated with some recent
existing routing approaches and standard meta-heuristic based approach known as PSO-UCRA,
to show the efficiency in terms of benchmark indicators of WSNs, such as network energy
consumption, lifetime of network, convergence rate, data packets received by the BS and the
number of alive nodes.

Biography
Dr. Sunita Varma’s biography
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Computing, Big Data analytics etc. Her field of interest Cloud Computing, Big Data analytics, Data Science, Data
Science etc. She has supervised the various research projects of UG, PG students and guiding Ph.Ds in the area
of cloud computing, IOT, Block chain. She has published several research papers in international conferences and
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Hybrid image processing model:
A base for smart emergency
applications

Gunish! and Sheema Madhusudhanan?

Department of Computer Science, Indian Institute of Information
Technology Kottayam (IIITK), India

the emergent interdisciplinary fields of computers, electronics, mechanical, civil, and

more. There are several discrete models in image processing to identify characteristic
of an object under surveillance. In smart emergency applications, accuracy and precision on
attributes of these objects are paramount. Hence there is a need to enhance the image processing
algorithms used to measure an object’s distance, size, and color from any altitude. The paper
demonstrates Hybrid Image Processing Model (HIPM) using Triangle similarity, Pixel Per Metric
(PPM), CIELAB color space, and Douglas-Peucker algorithm to compute the distance of an object
from the camera, the size, color, and shape of an object from the image, respectively. This
work emphasises on leveraging image processing techniques for assisting emergency aircraft
landing. Results were obtained with five real-time image sets, each consisting of 50 images,
and proved HIPM is efficient and reliable, with an accuracy of 99.84% and a mean error rate of
0.08. This work also discusses the model’s capability to function in accordance with the need of
autonomous vehicles and military events.

Q bstract Image processing has led its applications to scale to almost all areas encompassing
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Causes of the fracture of some rotary
pelletization dies: A case study

A. R. Kalani?, H. Ghiasi? and S. Tayefeh?

1Independent Scientist, Iran
2Academic Center for Education, Iran

stainless steel were broken into several parts. To determine the causes of fracture, material

characteristics (such as microstructure) and features of crack faces were investigated. It is
figured out that sensitization, which is the existence of continuous carbides on the prior-austenite
grain boundaries, has taken place both in the dies and the as-received primary rings. In addition,
studies on the crack faces reveal the occurrence of fatigue, corrosion, and intergranular fracture.
It can be concluded that corroded sites of die 1 and sharp edges of dies 2 and 3 act as fatigue
initiation spots, and final crack growth takes place mostly by intergranular fracture, owing to the
presence of continuous carbides. The results show the importance of microstructure control for
primary rings, design modification for the dies to reduce stress concentration, and cleanliness of
the dies in non-operating periods.

Three similarly-manufactured but differently-employed pellet mill dies of X46Cr13 (420C)

Biography

I hold M.S. in Materials Engineering — Metal Forming from Sharif University of Technology. My main scopes of
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Mathematical modeling of a thermal

converter with a cylindrical heat conductor
and with a local heat source chosen on the
basis of the scientific problem

P.M. Matyakubova!, P.R. Ismatullaev?

and N.I. Avazova3

!Head of the Department of Metrology, Tashkent State Technical University, Uzbekistan
2Professor of the Department of Metrology, Tashkent State Technical University, Uzbekistan
3Senior Lecturer of the Department of Metrology, Tashkent State Technical University, Uzbekistan

of thermal converters for controlling the moisture content of the flow of liquid materials. In

addition, two main types of physical models were identified in the work based on a pipeline
section with radial holes, in which cylindrical probes with heating and temperature-sensitive elements
are located across the flow of liquid material: with concentrated and distributed heat sources.

The paper deals with the issues of the functional diagram and justification of the efficiency

1. Based onthe analysis of a generalized functional diagram and justification of the effectiveness
of thermal converters for monitoring the moisture content of liquid materials, as well as on
the basis of a pipeline segment with radial holes in which cylindrical probes with heating
and temperature-sensitive elements are located across the flow of liquid material, two main
types of physical models are identified: and distributed heat sources.

2. A mathematical model of thermal converters of moisture content of liquid materials with
cylindrical heat pipes with concentrated and distributed heat sources based on matrix
methods of thermal quadripoles has been obtained and analyzed.

3. It is shown that for the development of designs of thermal converters of moisture content
of liquid materials, the most suitable are thermal systems with distributed heat sources
based on a segment of a pipeline with radial holes in which tubular probes with cylindrical
temperature-sensitive elements are located across the flow of liquid material, on the surface
of which a heating winding is wound. element, which significantly increases their sensitivity,
speed and reliability allows the use of standard semiconductor temperature-sensitive
elements.

4. The obtained mathematical models of thermal converters with concentrated and distributed
heat sources were analyzed and experiments were carried out, their suitability for analyzing
the main characteristics, as well as for developing a methodology for designing thermal
converters for moisture content of liquid materials, was revealed.
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Detection of pathogenic bacteria

using bacteriophages and plasmonic
nanoparticles by LSPR and SERS: A brief
review

Farzaneh Moghtader?, Ali Ihsan Serbetci!?

and Erhan Biskin'2

1SET Medikal San.Tic., A.S., Translational R&D and Technology Center, Turkey
2NanoBMT: Nanobiyobiyomedtek Biyomedikal ve Biyoteknoloji San. Tic. Ltd. Sti., Turkey

worldwide. According to WHO millions of deaths occur annually due to food and water-borne diseases

mostly caused by pathogenic bacteria including Escherichia coli, Salmonella, Staphylococcus, and
many others, even in developed countries - which is a very scary scenery. In addition, the number of
antibiotic-resistant bacteria is rapidly increasing - has already raised above very dangerous levels -
which is even much more frightening. Monitoring food and water quality has therefore been recognized
as one of the most important priorities globally.

Food and water borne diseases are among the most serious and costly public health concerns

Current pathogen detection methods include: (i) microbiological techniques (conventional culturing);
(ii) nucleic-acid based (e.g., PCR and DNA hybridization using oligonucleotides as bio-recognition
elements - bio-probes) and (iii) immunological (e.g., ELISA - using specific antibodies as bio-probes).
Using bacteriophages as bio-probes alternative to antibodies and nucleic acids for bacterial detection is
a very unique approach and that have been proposed rather recently. Bacteriophages are viruses which
only infect bacteria, with excellent host selectivity. Bacteriophages are not only the most abundant
biological entities but also probably also the most diverse ones. They may be very specific even at
serotype levels, could be easily propagated therefore quite in expensive and have long-shelf life.

Bacteriophages have been used for specific detection of target bacteria by using different bio-sensing
platforms which are mainly treated in two categories: (i) using labels (including fluorescent, luminescent,
enzymes, electrochemically active labels, etc.), (ii) label-free systems (QCM, SPR, Ellipsometer, Raman
and Mass spectrometers, etc.). Almost all of technologies mentioned above have been applied for
detection of pathogens by using bacteriophages with different extent and success. The challenging
objective is to develop enhanced detection technologies with high levels of reliability, sensitivity, and
selectivity with short assay times.

In recent year due to the “size and shape-dependent” properties metallic, especially gold and silver
nanoparticles have been extensively studied in wide variety of applications. Gold nanorods (GNRSs)
are rod-shape nanoparticles which could easily produced with different aspect ratios (dimensions) -
therefore different plasmonic properties. Their unique optical and physical properties have allowed
using them for development of bio-sensing platforms mainly as surface signal enhancers.

Here we briefly review detection of pathogenic bacteria by using as selective bio-probes together with
GNRs, by focusing LSPR and SERS techniques - using also our experiences in the field.
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Nanotechnology as a new risk in
the world of work

Sara Felszeghi

Centre of Healthcare and Methodology, University of Miskolc, Hungary

such as colloid chemistry, semiconductor physics or supramolecular chemistry collaborate. It

has achieved or promises to achieve breakthroughs in areas such as materials, nanoelectronics,
healthcare, pharmaceuticals, energy, biotechnology, information technology, and national defence,
thereby reaching a wide range of its working world, both in terms of production, use and waste
management. In all areas, the main focus seems to be on potential benefits, and the risk factors
associated with contamination and unforeseen health problems are being overshadowed. A difficulty
is the general lack of high-quality exposure data for both humans and the environment. Current
chemicals legislation does not help with risk assessment either, because, for example, it does not
differentiate in terms of size, which determines the properties and health effects of nanomaterials!

I t covers a wide range of fields of nhanotechnology, applied science and technology, and disciplines

For some time now, scientists have been engaged in debates about nanomaterials, which are
precisely about contamination and unforeseen health problems, and which are fundamentally
changing the classical view of occupational health and safety with regard to nanomaterials. For
example, exposure times and limit values, emerging occupational diseases as new diseases, etc.
need to be reconsidered. Research to identify the risks of nanomaterials to health and to develop
methodologies for appropriate health/OSH measures and new diagnostic procedures should
be accelerated. A fundamental issue is to extend the laws established for macromaterials to
nanomaterials (e.g. providing an information sheet for each nanomaterial, including how to apply
the precautionary principle!). The new approach to occupational health should fundamentally
encompass both risk assessment and regular health surveillance of workers, which should be
extended over a longer period (‘follow-up document'). Non-specific medical examinations
for workers exposed to nanoparticles should be developed to enable early detection of health
impairments, regular collection and analysis of data, as well as occupational health promotion
programmes with the potential to protect the health of these workers.

A famous Hungarian writer Laszl6 Németh wrote:

The real strength of a society lies not in its rocket-like talents, but in the values of ordinary people
working at ordinary tasks in society..."

Our never-ending task is to preserve that value also in the case of workers exposed to nanomaterials!
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Laser beam in dispersion media,
photons, axions

V. Ogluzdin

Fgbun Institute of General Physics named after M. A. Prokhorov 19991,
Russia,

in the hands of the experimenter. With their help, success has been achieved

in understanding the processes of interaction between radiation and matter.
The use of the axion allows us to give a clear qualitative and, in some places, quantitative picture
of the interaction of radiation and matter.

With the advent of lasers, light beams in the medium have become a common tool

According to Primakov [1], the annihilation of two quanta (photons) in the field of the atomic
nucleus can lead to the birth of the axion - AO:

hv+hv=A4=hv+thvp @,

where:
h v is the energy of quanta (photons) of light radiation used to pump the dispersion media,
v is the frequency of this radiation;

h vpl is the energy of quanta (photons) of PL radiation (one of the components of the broadened
radiation spectrum at the output of the investigated DM or one of the components of the angular
radiation spectrum at the output of the investigated DM),

h vijis the energy of quanta absorbed by the medium (determined by the difference between the
energy of the virtual level - i and the energy of the level j).

An electron abandoned by a pair of pumping photons to the virtual level i in the process of non-
radiative relaxation (heating of the medium) goes to one of the real levels - j, from where it returns
to its initial state with the emission of a nev photon. The return of electrons to the initial state is
associated with 1) the emission of PL, 2) the broadening of the spectrum, 3) the appearance of
the components of the angular spectrum. The number of real levels in the atom is large. The set
of these levels in (1) corresponds to the index j. The broadened frequency spectrum at the output
of the medium [2-3] indicates this.

Let's list the processes for which it turned out to be interesting and useful, in the author's opinion, to
involve the axion model. This is the scattering of light in the dispersion media, including scattering
in the air into a solid angle of 4 n steradian. These are the processes of interphoton interaction
of mutually intersecting light beams in the dispersion media, photoluminescence, broadening of
the radiation spectrum at the output of the media. To explain the cone Cherenkov structure of the
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angular spectrum, it will be successful to attract an axion whose propagation velocity is greater
than the phase velocity at which photons move in the medium.

The traditional, according to Bohr and Einstein, scheme of the processes of interaction of radiation
and matter: 1) absorption of radiation, 2) spontaneous emission of radiation, 3) forced emission
of radiation in the absence of resonance between the pumping frequency and the frequencies of
electronic transitions in the doping medium atoms complements the process of photon annihilation
with subsequent axion decay.
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Moiré diamanes and nitridanes -
new 2D tetragonal atomic crystals:
Modeling structural features and
properties

L. Chernozatonskii, A. Artyukh, V. Demin and A. Kochaev

Institute of biochemical physics, Russia

urrently, much attention is paid to 2D structures named as diamanes in first predicted

paper [1]. These diamond-like films formed from bi-graphenes functionalized H (or F)-

atoms are being synthesized recently and therefore they raised high hopes about their
appropriateness for nano- electronic and optics devices as discussed in the last reviews [2,3].
However, at present, not only graphene layers, including twisted ones, but also layers of other
2D crystals are being successfully studied.

Here it is present the DFT computation results of new class of sp3-hybridized films based on
twisted nearly 300 bilayers of bigraphene or hexagonal nitrides (h-MN (M = Al, B, Ga). two
sides functionalized H (or F) atoms These materials can be attributed to a class of structures of
twisted at an angle 2D layers, the study of which is called twistonics. It was choosing different
variants more energetically stable films including 2D quasicrystals based on twisted 300 bilayers
[4] and films based on twisted G/BN bilayers [5]. We consider atomic and electronic bands
structures, high stiffness mechanical properties and up to ultra-low thermal conductivity of
Moiré diamanes and nitridanes [6].

Between considered 2D materials there are semiconductors and dielectrics whish broad values
of energy gaps and resonances of electron density of state. These properties are differed
from 3D diamond and cMN crystals. These materials will be interesting to use as elements of
nanoelectronic and optoelectronic and devices with new properties that differ from the existing
ones. Moreover, it seems promising to further study the nitride materials for piezoelectric and
photoluminescence applications.

Biography

Leonid Chernozatonskii - head of nanomaterial modeling group Institute of Biochemical Physics, Russian Academy of
Sciences. In 1967 he graduated from the Moscow Engineering Physics Institute. Previously, he investigated: parametric
acoustoelectronic phenomena in semiconductors in an alternating electric field; features of "phonon focusing"; the
effect of phonon transition radiation; features of acoustic-optical interaction in crystals and superlattices.

Recently the main results lay in research of the nanostructures and their properties: carbon nanotubes (in particular,
synthesis CNTs on substrates, high electron emission from CNTs, a correlation between metal catalyst particle size
and multilayer CNT growth); the structures of superhard 3B polymeric fullerites; a new class of nanotubes and
fullerenes from diborides, boron and oxides, their properties; structures of topologically coupled carbon nanotubes
and similar porous graphene bilayers.

He predicted 2D diamond-like structures, called diamanes, which were confirmed experimentally. His current interests
are modeling moiré diamond-like structures and their unique properties.
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Comments about the quantification
of matter

Michel Fabre de la Ripelle

Retired from CNRS, Université d’Orsay IN2P3, France

the Schrédinger equation where the Hyperspherical potential harmonics are substituted for
the spherical harmonics and the second order differential operator associated, according
to the weight function algorithm, with the Hyperspherical polynomials basis.
Numerically it has be found that for an Hypercentral potential the expansion is limited to the
secon degre polynomial and the shape of the two-body nuclear potential is not significant.
The basic equation are deduced from the statement that two states, wich are polynomilas, are
independant when the integrales of their product over the while space is null.
The Planck constant appears nowhere in the equations.

The Hyperspherical quantum mechanic is an extension to the many dimensional space of

Biography
Born on December 21, 1924 in Paris.

1943 - 1947 Graduate studies in Paris- the Sorbonne: General Mathematics, Differential and integral calculus,
Rational mechanics, General physics, Radioactivity, Calculation of probabilities, Wave mechanics.

In 1947 joined the CNRS at the Radium Institute directed by Iréne Joliot-Curie (Nobel Prize)
1956 Doctorate (Ph. D) under the responsibility of Louis de Broglie (Nobel Prize)
1961-1962 Invited to work for a year at Kyoto University (Japan)

1964-1968 Selected by the French Embassy to create a scientific service in Tokyo (Japan). Director of research at
the CNRS

1969 Creation of the “Potential Harmonics” at the summer university of Predeal (Romania)
1970 Start of collaborations with many foreign universities.

Retired from the CNRS since 1989, I wrote 32 articles, some alone, others in collaboration, the last of which in
November 2022 in the journal Few-Body Systems: Hyperspherical Quantum Mechanic.
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Electrospun nanofibers decorated
with metallic nanoparticles for
various applications

T.C. Mokhenat!, M. Kgatle!, P. Matabola?, K. Sikhwivhilu?

and M.J). Mochane?

INanotechnology Innovation Centre (NIC), Advanced Materials Division, South Africa
?Department of Life Sciences, Central University of Technology Free State, South Africa

for the mitigation of water pollution problems. Particularly, nanoscale zerovalent iron (nZVI)

emerged as one of the most broadly used methods in wastewater treatment and remediation
due to its low-cost and high effectiveness. However, owing to its ease of aggregation and consequent
loss of reactivity, nZVI is coupled with one or more transition metals to produce multimetallic systems.
Two trimetallic nanoparticle systems were synthesized using sodium borohydride chemical reduction
method. The materials were characterized and further tested for catalytic activity. Analytical techniques
(i.e., EDX and XPS) showed the presence of all metals within multimetallic systems, viz. iron (Fe), copper
(Cu), zinc (Zn) and silver (Ag). TEM images showed that the core-shell morphology of the nZVI-based
nanoparticles was obtained. The evaluation of the catalytic activity of the nanoparticles was conducted
using methyl orange (MO) dye as the model pollutant and the results showed a notable degradation
efficiency within few minutes. Moreover, experiments were also conducted on the immobilization of the
nanoparticles onto electrospun nanofibers. In this case, copper oxide nanoparticles were synthesized
and incorporated into electrospun polyethersulfone/poly(vinyldene fluoride) (PES/PVDF) nanofibers
for both antibacterial and dye degradation purposes. It was found that bare nanoparticles had better
catalytic and antibacterial properties when compared to decorated nanofibers. This is as a result of
polymeric materials covering active sites, and thus adversely affecting the overall performance.

Over the last few years, nanotechnology has appeared as one of the most widely used methods

Biography

Dr T.C. Mokhena is a Principal Research Scientist with PhD in Polymer Science obtained from the University of the
Free State in 2017. He is a Director of Nanominerals Platform within Advanced Materials Division (AMD) at MINTEK.
In this position, he oversees different industrial and academic related R&D projects as well as technical and scientific
support to different industries, especially nanotechnology based industries. His research is centered around the use
of waste materials to generate value-added products, such as biosensors, medical devices, wastewater treatment,
costumed 3D printed devices etc. He has published more than 70 research outputs in the form of articles, and book
chapters.
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Impact of Iron pyrite nanoparticles
sizes in photovoltaic performance

R. Sai

Departement de Physique, Université de Carthage, Tunisia

clean option. In recent years, and due to its acceptable band gap, high absorption coefficient,

and inexpensive cost, iron pyrite (FeS, ) is a popular material for solar cells. Earth abundance
and nontoxicity further boost its photovoltaic possibilities. The current study examined the influence
of sulfurization at 350-400° on iron pyrite layers fabricated using spray pyrolysis. The morphology
and size from TEM confirmed the XRD results of synthesizing a pyrite FeS, with an average particle
size of 10-23 nm at 350-400°, respectively. The direct band gap calculated by DFT as a function of
temperature was found to be consistent with the experimental findings, 0.87 eV (0.87) and 0.90 eV
(0.95) at 350° and 400°, respectively. We found high-performing photovoltaic cells on ITO/ZnO/ FeS,/
MoO,/Au/Ag, obtained with an excellent quality of nanoparticles and nanostructures of FeS_2 pyrite,
which improved with the method of preparation and growth parameters.

With rising energy demand and depleted traditional fuels, solar cells offer a sustainable and

Biography

Dr. Refka Sai has completed her Ph.D. (with Highest Honors) in Sciences and Technology (Major: Physics) from
University of Carthage, Faculty of Sciences of Bizerte, Tunisia in December 2021. She has a good experience of
research and has been a research fellow at leading instutions, Laboratoire de Physique du Solide au CNRS de Bellevue
and laboratory of Semiconductors, Nanostructures and Advanced Technologies, Tunisia. She also served as visiting
researcher at Department of Electronic Engineering University of Rome Torvergata Italy and Faculty of Sciences
of Sciences of Tunis El Manar University Tunisia. Her research experiences manifested in over 10 research papers.
Her area of expertise includes Condensed Matter Physics, Advanced Materials, Nano Science and Nanotechnology,
Energy and Biosensor Field.
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Activation energy tunability of
electrical conduction mechanisms in
ternary organic thin films

Laura Hrostea
Research Center on Advanced Materials and Technologies (RAMTECH),

Department of Exact and Natural Sciences, Institute of Interdisciplinary
Research, Alexandru Ioan Cuza University of Iasi

that incorporates, as a third element, a donor or an acceptor material. This approach gives

the flexibility of choosing the most promising materials with complementary features, while the
role of the third component is crucial, as it allows for various improvements, such as expanding
the optical absorption spectra and supporting charge carrier transport. Therefore, this paper aims to
emphasize the semiconductor behavior of binary and ternary blend thin films that are relevant for
solar cell applications. The study is focused on three emerging photovoltaic materials (PBDB-T-2Cl,
ITIC-F, PCBM), acting as electron donor or acceptors, deposited as thin films by spin coating on glass
and ITO substrates. The electrical properties of the thin films were investigated, and it was observed
that the addition of a third component in the D/A host matrix, in the case of ternary thin films, led to
an enhanced electrical conductivity. However, this improvement should be considered in conjunction
with the optical properties, aiming at a balance between electrical and optical performance. Overall,
this study underscores the importance of semiconductor behavior in the investigated blend thin films
and highlights the potential for tuning the activation energy by adjusting the weight ratio of the donor/
acceptor materials in the composite materials.

Ternary organic solar cells are based on an active layer consisting of the classical D/A matrix

Acknowledgement: This work was supported by a grant of the "Alexandru Ioan Cuza" University of
Iasi, within the Research Grants program, Grant UAIC, code GI-UAIC-2021-07.
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Laura Hrostea has completed her PhD in 2020 (at the age of 27 years) and she is a young researcher from Alexandru
Ioan Cuza University of Iasi, RAMTECH Center. She is currently working on photovoltaic field research, being focused
on preparation and characterization of organic thin film solar cell.
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KMC simulations of atomic
redistribution in PCRAMs based on
Ge-rich Ge-Sb-Te alloys

A. Portavoce?, G. Roland'?, J. Remondina?,

M. Descoins!, M. Bertoglio!, Lorut? and M. Putero!

1Aix-Marseille University/CNRS, IM2NP, Faculté des Sciences de Saint-Jéréme case 142, 13397
Marseille, France
2STMicroelectronics, 850 Rue Jean Monnet, 38920 Crolles, France

cycling is needed in order to understand GST memory cell failure and to design improved non-

volatile memories [1-2]. However, the exact simulation of this ternary system is difficult since Ge,
Sb, and Te are of different nature and the amorphous-crystalline as well as the solid-liquid transitions
of several binary and ternary phases need to be simulated.

Simulation of atomic redistribution in Ge-Sb-Te (GST)-based memory cells during SET/RESET

In this work, a simplified GST system is proposed in order to catch the basics of atomic redistribution
in Ge-rich GST memory cells using atomistic kinetic Monte Carlo (KMC) simulations based on the
tight-biding Ising model and direct exchanges between first-neighbor lattice sites. Order-disorder
transitions on a rigid fcc lattice are used to model amorphous-crystalline transitions at low temperature
and solid-liquid transitions at high temperature. Simulations of Ge-rich GST film crystallization show
good agreements with experiments according to crystallization kinetics and phase formation sequence
versus Ge excess. Simulations of the cycling of a 50 nm-wide mushroom-type PCRAM cell show strong
atomic redistribution, which suggests significant electrical property variations with cell ageing.

1. Lotnyk, A., Behrens, M., Rauschenbach, B. Phase change thin films for non-volatile memory
applications. Nanoscale Adv. 1, 3836-3857 (2019).

2. Guo, P, Sarangan, A. M., Agha, 1. A review of germanium-antimony-telluride phase change materials
for non-volatile memories and optical modulators. Appl. Sci. 9, (2019).
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Is the cell a digitally controlled
system?

Philip G. Penketh

Department of Pharmacology, Yale University School of Medicine, USA

repair, and its potential use by cells in their rapid sub-second decision making are discussed.
Given the advantages of logic type control, one would expect, that if it hadn't arisen initially
during the abiotic phase of evolution, it would have arisen to control at least some biological processes
during over the next ~ 3 billion years, where single celled life was likely the only form of life. Several
of the required logic components have been identified in cells. Globular protein logic gates would be
10% of the size, in terms of their linear dimensions, as their smallest current electronic counterparts.

The possible utilization of biological nano-logic circuits in the integration and regulation of DNA
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to publish research articles until 2022.

Nano Intellects 2023 https://nanointellects.peersalleyconferences.com/
— ] —-
September 14, 2023




Virtual Event
3 Global Conference on

PEERS ALLEY Advanced Nanotechnology

& Nanomaterials

September 14, 2023

Advanced polymeric nanocomposite
membranes for water treatment

Abhispa Sahu! and Jordan C. Poler?

tAmerican Nano, LLC, USA
’Department of Chemistry, University of North Carolina, USA

and, of course, all life. However, population growth, industrialization, and socio-economic

growth have led to anthropomorphic climate change and pollution, and thereby the deterioration
of water quality, especially in developing countries. Current water treatment plants are not effective
at the removal of pervasive, hydrophilic, low molecular weight contaminants, which can adversely
affect human health. Herein, we have developed a novel strategy for functionalizing fluorographite
nanoplatelets with quaternary ammonium polyelectrolyte resin brushes under mild conditions in water.
Since fluorographite is superhydrophobic, we demonstrate the necessity of reactive polymer radical chain
end to initiate defluorination and exfoliation resulting in subsequent functionalization on fluorographite
surface in water at neutral pH without the need of hazardous chemicals. These functionalized platelets
were deposited as thin films and scanning electron microscopy demonstrated continuous and organized
stacking of nanoplatelets with defect free regions. A radical initiation mechanism was proposed for
the defluorination and oxidation of fluorographite. Selective area electron diffraction demonstrates
the transition of diffusive rings of fluorographite to a highly ordered crystalline phase in functionalized
fluorographite. Electron microscopy, vibrational spectroscopy, elemental analysis, and thermal analysis

Water is essential for sustainable development, energy and food production, healthy ecosystems,
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data will be presented. These membranes demonstrated 99% removal of emerging contaminant like
perfluorooctanoic acid to below 100 parts per trillion with a permeation flux as high as 1100 L h-1
m-2 bar-1. In this study, we have illustrated that highly functionalized fluorographite thin films are
compelling models for next generation high-capacity removal of contaminants of emerging concern
and other sustainable technology applications.

Biography

Dr. Abhispa Sahu is a senior research scientist working in the field of polymers and materials science at American
Nano, LLC, a startup company based in North Carolina, US. She has published 6 first author scholarly articles in high
impact factor journals with international circulation, focusing on polymer nanocomposites for water treatment and
drug delivery. She graduated with a Ph.D. in Nanoscale Science from the University of North Carolina at Charlotte,
US in 2020. She is an active peer reviewer for 8 distinguished journals including Nanoscale, Nanoscale Advances,
Environmental Science: Water Research and Technology, Ultrasonics Sonochemistry, Soft Matter, RSC Advances,
Journal of Physics D: Applied Physics and Physics Scripta with over 56 peer reviews to date. She was recognized
as one of the outstanding peer reviewers for 2022 by RSC Advances. She owns a pending international patent and
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Protection Agency funded 16th P3 Annual Phase 1: A National Student Design Competition.
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RAI - Responsible artificial
intelligence, a short analysis

Fernando Buarque de Lima Neto

University of Pernambuco, Brazil

So far, these advances have mostly focused on qualitative results (for example, creating

metaheuristic algorithms that can solve complex engineering problems), which generally leave
users well served. However, it is troublesome the facts that most algorithms produced and used are (1)
oblivious to what they actually are accomplishing and (2) have few social and moral references. In the
talk a more reasonable, responsible and conscious type of Al will be presented and commented upon.
In addition, the importance and implications of these innovations to Engineering will be discussed with
the audience.

Current advances in Machine Learning and Artificial Intelligence are many and often surprising.

Biography

Prof. Buarque is PhD in Artificial Intelligence (Imperial College London-2002), Associate Professor and research
leader in Al at the University of Pernambuco-Brazil, has supervised more than 120 students and authored of 6 books,
and more than 240 scientific publications. His current research addresses complex decision problems, through
rational/explainable evolutionary and social processes. He thinks that Responsible AI can lead to prosperous and
happy societies.
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When bacteria meet nanomaterials:
nanosensors for the detection of
microbial pathogens

Leslie Susana Arcila-Lozano? and

Luis Ramiro Caso-Vargas?3

IConsejo Nacional de Humanidades, Ciencia y Tecnologia, Ciudad de México, México
2Instituto Politécnico Nacional, Centro de Investigacion en Biotecnologia Aplicada, México
’Benemérita Universidad Auténoma de Puebla, Facultad de Ciencias Biolégicas, México

a global list of antibiotic resistant bacteria, ESKAPE bacteria occupy the top positions

and within this group Pseudomona aeruginosa is ranked as a critical priority for research
and diagnostic developments to minimize morbidity and mortality from this infectious bacterial
agent. Biosensors offer several advantages over existing techniques including reduced analysis
time, improved sensitivity, and real-time analysis. Gold nanoparticles (AuNPs) are widely
used in the development of biosensors as they possess unique characteristics and properties
such as high dispersion in water, easily tailored synthesis for suitable morphology, size control
and high affinity for ligands such as thiols and amines allowing bioconjugation with biological
molecules such as proteins. The aim of this work is the development of a nanosensor based on
gold nanoparticles for the identification of Pseudomona aerugino