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Dear Colleagues,

It is a great pleasure to announce that The Scientistt will host the Global Summit on 
Semiconductors, Optoelectronics and Nanostructures (GSSON2022) will be held as a virtual 
conference during March 23-25, 2022.

GSSON2022 aims to bring together the renowned researchers, scientists and scholars to 
exchange ideas, to present sophisticated research works and to discuss hot topics in the field and 
share their experiences on all aspects of Semiconductors, Optoelectronics and Nanostructures.

The GSSON2022 will be a 3 days event that means to gather the key players of the Semiconductors, 
Optoelectronics and Nanostructures community and related sectors. This event is launched 
with the aims to become an established event, attracting global participants, intent on sharing, 
exchanging and exploring new avenues of semiconductors, optoelectronics and nanostructures-
related scientific and commercial developments.

A wide-ranging scientific program consisting of plenary lectures, keynote lectures, Invited 
lectures, parallel sessions, as well as poster sessions for young scientists covering all topics in 
semiconductors, optoelectronics and nanostructures will be scheduled. This conference provides 
a wonderful opportunity for you to enhance your knowledge about the newest interdisciplinary 
approaches in Semiconductors, Optoelectronics and Nanostructures.

Moreover, the conference offers a valuable platform to create new contacts in the field of 
Semiconductors, Optoelectronics and Nanostructures, by providing valuable networking time 
for you to meet great personnel in the field.

We look forward to seeing you at GSSON2022 in virtual (webinar)
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Talk Page No
Amin Malek, California State University, USA 
Title: Recent Progress in Silicon Photonics K 25
Andreas Mandelis, University of Toronto, Canada 
Title: Semiconductor Lifetime Chronotomography: A Photocarrier 
Superresolution Imaging Modality for Materials and Devices

P 21

David Hayrapetyan, Russian-Armenian University, Armenia 
Title: Exciton-Related Raman Scattering, Interband Absorption and 
Photoluminescence in Colloidal CdSe/CdS Core/Shell Quantum Dots 
Ensemble

I 17

David J. Moss, Swinburne University of Technology, Australia 
Title: Ultra-High Bandwidth Applications of Integrated Kerr Optical 
Frequency Microcombs

P 9

Eduard Ghazaryan, Russian-Armenian University, Armenia 
Title: Magneto-Absorption in Lens Shaped Quantum Dot I 19
Efrat Lifshitz, Technion - Israel Institute of Technology, Israel 
Title: Spin Properties and Magnetic Effects in Low-Dimensional 
Semiconductors

K 10

Elisabetta Comini, University of Brescia, Italy 
Title: Nano and Heterostructure as Building Blocks for Chemical 
Sensors

P 8

Hayk Sarkisyan, Russian-Armenian University, Armenia 
Title: Quasi-Conical Quantum Dot Helium I 16
Ioana Pintilie, National Institute of Materials Physics, Romania 
Title: The Acceptor Removal Process in P-Type Si Sensors for Future 
High Energy Physics Experiments – Correlation with the Formation of 
Boron Related Defects and their Electrical Activity

I 15

Juergen Czarske, Dresden University of Technology, Germany 
Title: Paradigm Shifts for Biomedicine based on Digitally Programmable 
Light in Optical Imaging

K 20

Paytsar Mantashyan, Russian-Armenian University, Armenia 
Title: Linear and Nonlinear Optical Absorption of CdSe/CdS Core/Shell 
Quantum Dots in the Presence of Donor Impurity

I 18

Pradip Gatkine, California Institute of Technology, USA 
Title: Astronomical Spectrographs on a Chip - Getting Ready for the 
Next-Generation Telescopes

I 26



Index alphabetical order

Page- 5

March 23, 2022

GSSON2022
Global Summit on Semiconductors, Optoelectronics and Nanostructures

Talk Page No
Vladimir Chigrinov, Hong Kong University of Science and Technology, 
Hong kong 
Title:  Photoaligning and Photopatterning of Liquid Crystals: Physics and 
Applications

P 11

William Shieh, University of Melbourne, Australia 
Title: Next-Generation High-Capacity Optical Fiber Communications P 7
Xianguang Yang, Jinan University, China 
Title: Two-Dimensional Semiconductors for Nanostructured 
Optoelectronics

K 14

Yang Yue, Xi'an Jiaotong University, China 
Title: Object Detection Using Time-of-Flight Depth Camera and Data 
Fusion

K 13

Zhigang Chen, San Francisco State Universiy, USA 
Title: Nonlinear Control of Topological States in Photonic Structures P 24
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William Shieh  
University of Melbourne, Australia

Next-Generation High-Capacity Optical Fiber 
Communications
Abstract
Many emerging Internet applications as well as 5G rollout around the world have steadily driven the 
capacity demand. In this talk, we will discuss challenges in the current optical fiber communication 
systems to meet the enormous bandwidth demand and the enabling technologies to increase the 
system capacity in a cost-efficient manner.

Biography
Professor William Shieh is with the Department of Electrical and Electronic Engineering, University of 
Melbourne, Australia. His current research interests include OFDM techniques in both wireless and 
optical communications, few-mode fibers for optical communications and sensing, coherent optical 
communication systems, and optical packet switching. He has published more than 350 journal and 
conference papers and submitted 16 U.S. patents (10 issued) covering areas of optical multicarrier 
systems, polarization controller, wavelength stabilization in WDM systems, and Raman amplifier-
based systems and subsystems. He has been awarded Australian Future Fellowship, 2011-2014. 
He is a fellow of both IEEE and Optical Society of America (OSA).
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Elisabetta Comini 
University of Brescia, Italy

Nano and Heterostructure as Building Blocks for 
Chemical Sensors 
Abstract
Environmental monitoring is getting more and more essential due to the continuous rise in human 
activities especially in the direction of industrial and technological developments. Therefore the 
demand of highly efficient sensing device is also rising. In this talk, I will be presenting metal oxides 
nanostructures (nanowires, nanotubes, surface functionalized nanowires and heterostructures) for 
chemical compounds monitoring. Different growth and characterization techniques were used for 
the production of chemical sensing devices. Moreover, their functional responses were examined 
towards different gas analytes. Several strategies to improve sensitivity and selectivity of metal 
oxide chemical sensors will be discussed.

Biography
Elisabetta Comini received her degree in physics at the University of Pisa in 1996. She received 
her Ph.D. degree in material science at the University of Brescia. In 2001 she has been appointed 
assistant professor of physics of matter at Brescia University. In 2016 she became full professor. 
She has been organizer of several symposia in the sensing field for MRS and E-MRS. She was chair 
of MRS fall meeting 2013. She has a high productivity confirmed by the numerous publications on 
international journals (more than 400) and the high number of invited presentations at conferences. 
EC is a researcher specialist in the growth of metal oxides, particularly nanowires, thin films and the 
measurement of their electronic, functional and structural properties. EC is the director of SENSOR 
laboratory (Brescia University, http://sensor.unibs.it) and is a co-founder of NASYS. Her Hirsch index 
(h-index) is 58 (Web of Science), 60 (Scopus), 69 (Google scholar).
Researcher ID http://www.researcherid.com/rid/C-6721-2008 
ORCID http://orcid.org/0000-0003-2559-5197 
Google scholar: https://scholar.google.it/citations?user=2ZAnRXwAAAAJ&hl=en 
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David J. Moss  
Director, Optical Sciences Centre, Swinburne University of Technology, Melbourne, Australia. 
E-mail: dmoss@swin.edu.au

Ultra-High Bandwidth Applications of Integrated Kerr 
Optical Frequency Microcombs

Abstract
This talk will focus on our work on ultrahigh bandwidth applications of Kerr microcombs to optical 
neural networks, optical data transmission and microwave photonics. Convolutional neural networks 
(CNNs) are a powerful category of artificial neural networks that can extract the hierarchical features 
of raw data to greatly reduce the network complexity and enhance the accuracy for machine 
learning tasks such as computer vision, speech recognition, playing board games and medical 
diagnosis. Optical neural networks can dramatically accelerate the computing speed to overcome 
the inherent bandwidth bottleneck of electronics. We use a new and powerful class of micro-comb 
called soliton crystals that exhibit robust operation and stable generation as well as a high intrinsic 
efficiency with an extremely low spacing of 48.9 GHz. We demonstrate a universal optical vector 
convolutional accelerator operating at 11 Tera-OPS/s (TOPS) on 250,000 pixel images. We use 
the same hardware to form a deep optical CNN, achieving successful recognition of full 10 digits. 
We also report world record high data transmission over standard optical fiber from a single optical 
source, at 44.2 Terabits/s over the C-band. We achieve error free transmission across 75 km of 
standard optical fiber in the lab and over a field trial with a metropolitan optical fiber network. Our 
work demonstrates the ability of optical soliton crystal micro-combs to exceed other approaches in 
performance for the most demanding practical optical communications applications.

Biography
David J. Moss is Director of the Optical Sciences Centre at Swinburne University of Technology in 
Melbourne, Australia, since 2016. He was with RMIT University in Melbourne, 2014-16, the University 
of Sydney 2004 - 14 and was a senior manager and scientist with JDS Uniphase in Ottawa Canada 
from 1998-2003. From 1994-98 he was a Senior Research Fellow with the Optical Fiber Technology 
Centre at Sydney University prior to which he was a visiting Scientist with Hitachi Central Research 
Laboratories in Tokyo, Japan,1992-94. From 1988-92 was with the National Research Council of 
Canada in Ottawa. He received his PhD from the University of Toronto in Physics and BSc from 
the University of Waterloo. He won the 2011 Australian Museum Eureka Science Prize and Google 
Australia Prize for Innovation in Computer Science. He is a Fellow of the IEEE Photonics Society, the 
OSA (now the Optica Society) and the SPIE (International Photonics Society). His research interests 
include optical microcombs, integrated nonlinear optics, quantum optics, microwave photonics, 
optical neural networks, optical networks and transmission, 2D materials including graphene oxide 
for nonlinear optics, optical signal processing, nanophotonics, biomedical photonics for cancer 
diagnosis and therapy, and other areas.

mailto:dmoss@swin.edu.au
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Efrat Lifshitz
Schulich Faculty of Chemistry, Solid State Institute and the Hellen Diller Quantum Information 
Center, Russell Berrie Nanotechnology Institute, Technion, Haifa, Israel 

Magnetic-Optical Coupling in 2D Semiconductors
Abstract
The dual coupling between intrinsic magnetism and electronic properties garners enormous 
attention nowadays, due to their influence on quantum technologies.  The talk will elaborate on 
the mentioned topic in van der Waals transition metal tri-chalcogenides and two-dimensional (2D) 
perovskites, possessing one or more of the following magnetic properties: A long-range magnetic 
order (ferromagnetism, anti-ferromagnetism), an interfacial/structure driven Rashbaspin-orbit, 
Overhausermagnetic polaron effects.  

The lamellar metal phosphor tri-chalcogenides (MPX3; M=metal, X=chalcogenide) possess a 
honeycomb arrangement of metal ions within a single layer, producing a ferromagnetic or anti-
ferromagnetic arrangement, with a consequence influence on magneto-optical properties. The talk 
will display magneto-optical measurements, exposing routes for the long-range magnetism and 
the existence of valley degree of freedom in a few MPX3 (M= Mn, Fe).  The results suggest that 
magnetism protects the spin helicity of each valley however, the coupling to anti-ferromagnetism lifts 
the valleys’ energy degeneracy.  

2D perovskite structures (e.g., (PEA)2PbI4) are composed of alternating organic-inorganic 
constituents. The talk will describe the most recent work, exposing the co-existence of a Rashbaand 
the Overhauser effects, in a structure with an inversion of symmetry.  The unexpected effect is 
explained theoretically by the breakage of symmetry through the exchange between structural 
configurations.  

Biography
Prof. Efrat Lifshitz, received her PhD at the University of Michigan, Ann Arbor, USA and a postdoctoral 
period at the same University as well as at the Weizmann Institute of Science, Rehovot, Israel. She 
joined the Technion in 1990. Prof. Lifshitz is holding the Matwei Gunsbuourgh Academic Chairat 
the Schulich Faculty of Chemistry, Technion. Most recent prizes and Awards: Taub, Excellence 
in Science Award, Technion, Israel Institute of Technology (2019);Lectureship speaker, Birkent 
University, Ankara, Turkey, (2018); Lectureship speaker, ETH, Switzerland, (2016); The 2016 Israel 
Vacuum Society Excellence Award for Research(2016); UK-Israel Lectureship Award, Oxford 
University (2015); Tenne Family Prize in memory of Lea Tenne for Nanoscale Sciences, awarded 
by the Israel Chemical Society (2015); External Senior Fellow at the Freiburg Institute of Advanced 
Studies (2015).
Prof. Lifshitz published ~ 240 scientific publications including journals with a high-ranking peer review 
(e.g., ACS Nano, Nano Letters, Adv. Mater., PRL, PRB), invited reviews (e.g., Science 2016, Nature 
Photonics, 2020, Nanoscale 2016, Adv. Func. Matter. 2018). She has delivered approximately ~130 
invited talks at top-tier international scientific meetings mainly during the past decade (e.g., MRS, 
E-MRS, TNT, nanoGe, GRC, QD20xx, NaNaX) and her research was funded by numerous national 
agency resources, binational programs, and various FP7 and Horizon2020 projects. In addition, she 
is frequently serving in prestigious evaluation committees (ERC Synergy and ERC Advance Grants, 
Cost, Wolf Prize, Israel Prize, Rothschild Foundation, binational programs). Prof. Lifshitz has also 
been an active partner in the establishment of the Nanotechnology and Renewable Energy Centers 
at the Technion and has acted as chairman or co-chairman for numerous national and international 
scientific meetings. Further details are given in the attached short CV and the research description.
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Vladimir G. Chigrinov
1Department of Theoretical Physics, Moscow Region State University, 141014 Mytishi, Russia
2Emeritus Professor, Hong Kong University of Science and Technology, CWB, Kowloon, Hong Kong

Photoaligning and Photopatterning of Liquid Crystals: 
Physics and Applications
Abstract
Photoalignment and photopatterning has been proposed and studied for a long time [1]. Light is 
responsible for the delivery of energy as well as phase and polarization information to materials 
systems. It was shown that photoalignment liquid crystals by azodye nanolayers could provide high 
quality alignment of molecules in a liquid crystal (LC) cell. Over the past years, a lot of improvements 
and variations of the photoalignment and photopatterning technology has been made for display 
and photonics applications. In particular, the application of this technology to active optical elements 
in optical signal processing and communications is currently a hot topic in photonics research [2].
We will demonstrate a physical model of photoalignment and photopatterning based on rotational 
diffusion in solid azodye nanolayers. We will also highlight the new applications of photoalignment 
and photopatterning in display and photonics such as: (i) fast high resolution LC display devices, 
such as field sequential color ferroelectric LCD;
(ii) LC sensors; (iii) LC lenses; (iv) LC E-paper devices, including electrically and optically rewritable 
LC E-paper and security films; (v) photo induced semiconductor quantum rods alignment for new LC 
display applications; (vi)100% polarizers based on photoalignment; (vii) LC  smart windows based 
on photopatterned diffraction structures;
(vii) LC antenna elements with a voltage controllable frequency.

Acknowledgements
This study was supported by the Russian Science Foundation (project no. 20-19-00201). 
[1] V.G. Chigrinov, V.M. Kozenkov and H.S. Kwok, Photoalignment of liquid crystalline 
materials,Wiley,2008.

[2] V.G. Chigrinov, Liquid Crystal Photonics, Nova Science Publishers, 2015.

Biography
After completing his BS in applied mathematics at Moscow Technical University of Electronics and 
Mathematics 1973, and a PhD degree in Solid State Physics, Shubnikov Institute of Crystallography, 
USSR Academy of Sciences, 1978, he took employment at the Scientific Researcher of Organic 
Intermediates & Dyes Institute (NIOPIK), Moscow, Russia. He became a Professor of Solid 
State Physics, Shubnikov Institute of Crystallography, USSR Academy of Sciences, 1988 and 
Head of Division in NIOPIK with 120 employees and 6 Laboratories including: “Physics of Liquid 
Crystals”, “Chemistry of Liquid Crystals”, “Organic Electrochromic Materials”, “Luminiscent Dyes”, 
“Photoanisotropic Materials”, “Vacuum Photoresists”. The center occupies the leading position in such 
a field as Fine Chemistry for Electronics, including Liquid Crystals , Electrochromic, Photochromic, 
Thermochromic and Photoanisotropic Materials, Laser Dyes etc. 

He also start working as Professor of the Department of Electrical and Computer Engineering, Hong 
Kong University of Science and Technology, Clear Water Bay, Kowloon, Hong Kong since June 
1999. Since September 2018 until August 2020 he was Third Level Distinguished Professor, in 



Page- 12

March 23, 2022

GSSON2022
Global Summit on Semiconductors, Optoelectronics and Nanostructures

Talents Special Zone, Physics and Optoelectronic Engineering School, Foshan University, Foshan. 
He is an Expert in Flat Panel Technology in Russia, recognized by the World Technology Evaluation 
Centre, 1994, and SID Fellow since 2008. He is an author of 6 books, 31 reviews and book chapters, 
about 317 journal papers, more than 668 Conference presentations, and 116 patents and patent 
applications including 35 US patents in the field of liquid crystals since 1974. He got Excellent 
Research Award of HKUST School of Engineering in 2012. He obtained Gold Medal and The Best 
Award in the Invention & Innovation Awards 2014 held at the Malaysia Technology Expo (MTE) 
2014, which was hosted in Kuala Lumpur, Malaysia, on 20-22 Feb 2014. He is a Member of EU 
Academy of Sciences (EUAS) since July 2017. 

He got A Slottow Owaki Prize of SID in 2018 http://www.ee.ust.hk/ece.php/enews/detail/660. He is 
2019 Distinguished Fellow of IETI (International Engineering and Technology Institute). http://www.
ieti.net/news/detail.aspx?id=184 http://www.ieti.net/memberships/Fellows.aspx The International 
Engineering and Technology Institute (IETI) appointed Prof. Dr. Vladimir Chigrinov, as the Vice 
President of the Institute for 2020-2024. 
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Yang Yue
Xi’an Jiaotong University, China

Object Detection Using Time-of-Flight Depth Camera 
and Data Fusion 
Abstract
Object detection is one of the most vital tasks in optoelectronic information processing and computer 
vision. Detection based on single source data has obvious disadvantages. To address this issue, 
image fusion methods debut and become popular recently. In this work, we propose a novel object 
detection method based on data fusion of the depth and infrared intensity images from a single 
ToF camera. We considered six objects with different materials in the experiment. First, images 
from two modalities are fused in pixel-level with proposed algorithm to reach the foreground/
background segmentation and localization. Then, spatial and vision characters are extracted to 
build the joint feature space. Finally, four different machine learning strategies are utilized to achieve 
object identification. Compared with previous works, the proposed method is more robust to the 
environmental conditions and costs fewer computing resources. The K-Nearest Neighbor (KNN) 
method provided a 98.01% average identification accuracy. 

Biography
Yang Yue received the B.S. and M.S. degrees in electrical engineering and optics from Nankai 
University, China, in 2004 and 2007, respectively. He received the Ph.D. degree in electrical 
engineering from the University of Southern California, USA, in 2012. He is a Professor with the 
School of Information and Communications Engineering, Xi’an Jiaotong University, China. Dr. Yue’s 
current research interests include intelligent photonics, optical communications and networking, 
optical interconnect, detection, imaging and display technology, integrated photonics, free-space 
and fiber optics. He has published over 200 peer-reviewed journal papers (including Science) and 
conference proceedings with >9,000 citations, four edited books, >50 issued or pending patents, 
>100 invited presentations (including 1 tutorial, >10 plenary and >30 keynote talks). Dr. Yue is a 
Senior Member of the Institute of Electronic and Electrical Engineers (IEEE). He is an Associate 
Editor for IEEE Access, and an Editor Board Member for three other scientific journals. He also served 
as Guest Editor for eight journal special issues, Chair or Committee Member for >60 international 
conferences, Reviewer for >60 prestigious journals. 
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Xianguang Yang 
Jinan University, China

Two-Dimensional Semiconductors for Nanostructured 
Optoelectronics 

Abstract 
In this Talk, Three Representative Works will be introduced with Regards to Optoelectronics. 
(1) Unusual Red Light Emission from Nonmetallic Cu2Te Micro disk for Laser and SERS 
Applications, 
(2) Optimizing Atom Substitution of Er in WS2 Nanosheets for High-Performance Photo 
electrochemical Applications, 
(3) Er-Doped-WS2 /Silicon Heterojunction with Down- and Up-Conversion Photoluminescence for 
High-Performance Infrared Photodetectors Applications. 
Finally, Two-Dimensional Semiconductors of Cu2Te and WS2 would be Potential for Future 
Nanostructured Optoelectronics. 

Biography
Dr. Xianguang Yang received his Bachelor’s degree in Optics from Sun Yat-Sen University (SYSU) 
in 2012, and completed his Doctorate in Optical Engineering with the theoretical and experimental 
combination of nanowire and nanoparticle photonics at the State Key Laboratory of Optoelectronic 
Materials and Technologies affiliated with SYSU in 2016 under the guidance of Prof. Baojun Li 
(Changjiang Scholar). He received National Postgraduate Scholarship in 2016. He became an 
Assistant Professor of the Institute of Nanophotonics at the Jinan University in 2016 and became an 
Assistant to the Dean since 2018, then promoted to Associate Professor in 2019. He has mentored 
5 MS students. His main research interests include photonics, plasmonics, nano-optics, detectors, 
optoelectronics and optothermal mechanisms, which were supported by the National Natural Science 
Foundation of China (NSFC). Dr. Yang has published 2 Book chapters, and 30 peer-reviewed 
journal publications, such as Nano Letters, ACS Nano, Nanophotonics, Nanoscale, ACS Photonics, 
and etc. He has been an Editorial Board Member of Optics in 2018 and to be a member for RSC 
Advances Reviewer Panel since 2020. In 2021, he has been appointed as guest editor of Frontiers 
in Materials (IF 3.515), managing the research topic of Photo-Sensitive Materials and Devices for 
Nanophotonics, Optoelectronics and Photoelectrocatalysis. He is a member of American Chemical 
Society (ACS), Optical Society of America (OSA), Chinese Optical Society (COS) and Chinese 
Society for Optical Engineering (CSOE). 
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Cristina Besleaga, Andrei Nitescu, Lucian Filip and Ioana Pintilie. 
National Institute of Materials Physics, Italy

The Acceptor Removal Process in P-type Si Sensors 
for Future High Energy Physics Experiments – 
Correlation with the Formation of Boron Related 
Defects and their Electrical Activity
Abstract
A solution for developing ultra-radiation hard detectors for future High Energy Physics Experiments, 
is to use devices based on p-type silicon. Accordingly, various type of sensors based on Boron-doped 
silicon, started to be developed and studied, from simple n+- p strip and pixel silicon to sensors with 
intrinsic gain for precision timing (e.g. Low Gain Avalanche Detectors - LGADs) and monolithic 
sensors able to amplify the signal within the pixel cell (e.g. High Voltage CMOS sensors). Common 
for all these new sensors is the loss of initial Boron doping concentration caused by irradiation, an 
effect known as the acceptor removal process (ARP) and caused by the formation of Boron related 
defects. For understanding this process and provide defect engineering optimization solutions 
for minimizing this detrimental effect in the envisaged devices, comprehensive investigations of 
boron related radiation induced defects have been performed on several defect engineered silicon 
samples, exposed to equivalent 1 MeV neutrons irradiation fluences in the 1011 to 1015 cm-2range. 
The study reveals the dependencies of the introduction rates of Boron related electrically active 
defects on doping, irradiation fluence and particle type in correlation with the electrical performance 
of the devices and the bistable behavior of the BiOi complex. 

Biography
Dr. Ioana Pintilie, is a 1st rank senior researcher at the National Institute of Materials Physics, 
Romania. She has numerous scientific publications on topics related to particle detectors for high-
energy physics experiments, optoelectronic sensors,  memory devices, phtovoltaic perovskit solar 
cells. She was awarded with fellowships from DAAD (Deutsches Akademisches Austauschdienst) 
(1998) and from Alexander von Humboldt Foundation (2006 - 2008). She has been guest scientist 
at University of Oslo and Visiting Professor at the University of Hamburg (2005 - 2013). From 2014 
she is the Convener of the „Defect and Material Characterization” research line within CERN-RD50 
International Collaboration http://rd50.web.cern.ch /rd50/ (RD50 Organization) and from 2016 the 
President of Humboldt Club Romania.
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Hayk Sarkisyan 
Russian-Armenian University, Armenia

Quasi-conical Quantum Dot Helium
Abstract
By analogy with the theory of a real helium atom, a model of a two-electron system, localized in 
a quasiconical quantum dot, (quasi-conical helium atom) is constructed in the framework of the 
perturbation theory. The presence of the electron spin is taken into account in the Russell-Saunders 
approximation and the wave function is considered as the multiplication of the coordinate and spin 
parts. The Coulomb and exchange corrections to the energy states of the system are determined. 
The behavior of the Coulomb and exchange energy on the geometric parameters of the quantum 
dot is discussed. The exchange time of states between the electrons is calculated. 

Biography
Hayk Sarkisyan is the director of the Institute of Engineering and Physics at the Russian-Armenian 
University. He received his habilitation doctorate in 2005. His current areas of research include the 
statistical and optical properties of semiconductor nanostructures. 
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David Hayrapetyan 
Russian-Armenian University, Armenia

Exciton-Related Raman Scattering, Interband 
Absorption and Photoluminescence in Colloidal CdSe/
CdS Core/Shell Quantum Dots Ensemble 

Abstract
By using the numerical discretization method within the effective-mass approximation, we have 
theoretically investigated the exciton-related Raman scattering, interband absorption and 
photoluminescence in colloidal CdSe/CdS core/shell quantum dots ensemble. The interband optical 
absorption and photoluminescence spectra have been revealed for CdSe/CdS quantum dots, taking 
into account the size dispersion of the ensemble. Numerical calculation of the differential cross 
section has been presented for the exciton-related Stokes–Raman scattering in CdSe/CdS quantum 
dots ensemble with different mean sizes.

Biography
David Hayrapetyan is a head of the General Physics and Quantum Nanostructures department at 
the Russian-Armenian University. In 2009, he received his Ph.D. in Physics from Yerevan State 
University. His research focuses on the physical properties of quantum nanostructures. 
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Paytsar Mantashyan
Russian-Armenian University, Armenia

Linear and Nonlinear Optical Absorption of CdSe/CdS 
Core/Shell Quantum Dots in the Presence of Donor 
Impurity
Abstract
Linear and nonlinear optical properties in colloidal CdSe/CdS core/shell quantum dots with different 
sizes have been theoretically investigated in the framework of effective mass approximation. The 
electron states in colloidal CdSe/CdS core/shell quantum dots have been calculated using the finite 
element method. The intraband linear and nonlinear absorption spectra have been calculated for 
colloidal CdSe/CdS core/shell quantum dots with different sizes. In addition, the dependences of 
the linear and nonlinear refractive index change on the incident light energy have been calculated. 
In the last section of the paper the second- and third-order harmonic generation spectra have been 
presented.

Biography
Paytsar Mantashyan is a senior researcher at the General Physics and Quantum Nanostructures 
department at the Russian-Armenian University. She received her PhD in 2014. Her current areas 
of research include quantum optics. 
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Eduard Ghazaryan
Russian-Armenian University, Armenia

Magneto-absorption in Lens Shaped Quantum Dot
Abstract
The theoretical investigation of interband and intraband transitions in an asymmetric biconvex lens-
shaped quantum dot are considered in the presence of an external magnetic field. The selection 
rules for intraband transitions are obtained. The behaviors of linear and nonlinear absorption and 
photoluminescence spectra are observed for different temperatures and magnetic field strengths. 
The second and third harmonic generation coefficients as a function of the photon energy are 
examined both in the absence and presence of an external magnetic field.

Biography
Eduard Ghazaryan is a full professor in the General Physics and Quantum Nanostructures department 
at the Russian-Armenian University. He received his habilitation doctorate in 1982. His current areas 
of research include semiconductor nanostructures. 
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Juergen Czarske  
Dresden University of Technology, Germany

Paradigm Shifts for Biomedicine based on Digitally 
Programmable Light in Optical Imaging
Abstract
How does the human brain work? Optogenetics can help to provide answers to this exciting 
question. The new method uses a combination of shaped light and changing the genetic 
information of neurons. Optogenetics is expected to be able to better understand, alleviate or 
even treat neurodegenerative diseases such as Parkinson’s disease and Alzheimer’s disease. In 
cardiology optogenetics can lead to paradigm shifts too. Ventricular arrhythmias, associated with 
significantly increased morbidity and mortality, are usually treated with electrophysiology such 
as pacemaker and defibrillator. However, these approaches suffer from a lack of cell specificity. 
Applying light pattern can pave the way to optogenetic cardiac pacing and resynchronization 
therapies. How can be conduct a targeted excitation and measurement of cells in tissues?  
Real-time dynamic computational holography using ferroelectric spatial light modulators is used 
to measure and activate human induced pluripotent stem cell (iPSC)-derived neural networks 
(organoids), allowing connectivity to be studied directly and not requiring the involvement of animal 
experiments.

Recent work focuses on key-hole-light delivery with needle-thin, lensless fiber endoscopes for 
stimulation and monitoring. Novel closed-loop optoelectronics with low latency enables real-
time aberration correction. Complex light scattering occurs here, which must be controlled in 
optogenetics for excitation and measurement with cellular resolution. The aim of such interdisciplinary 
investigations is to analyze in depth the effects observed during light scattering using novel imaging 
approaches in order to control them universally and apply them in engineering science. There is 
still largely untapped innovation potential based on novel optoelectronics and deep learning, so that 
fundamental knowledge and innovations transferred into biomedicine and clinics can be expected.

Biography
Juergen Czarske is Director and C4-Professor at TU Dresden, Germany. A Fellow of the Society, 
EOS, SPIE, an elected member of Saxon Academy of Sciences and Scientific Society for Laser 
Technology, he has received the Berthold Leibinger Innovation Prize, the Reinhart Koselleck 
Project of German Research Foundation, the Measurement Technique Award of AHMT, and many 
other honors. In 2019, he received the Joseph Fraunhofer Award/Robert M. Burley Prize. He has 
published about 200 journal articles, has over 20 patents and has delivered over 100 invited lectures. 
Czarske’s research interests include coherent system engineering, unconventional optical imaging 
with deformable mirrors, wavefront shaping for viewing through scattering media such as the skull 
of mice, optogenetics with human-induced pluripotent stem cell-derived neural networks, and non-
intrusive precision measurements. Paradigm shifts were shown for digital interferometry better 
than the diffraction limit and digital holography in biophotonics, e.g. in lensless fiber endoscopy. 
The results have been translated into energy and process engineering, photonic information and 
biomedicine. 
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Semiconductor Lifetime Chronotomography: A 
Photocarrier Superresolution Imaging Modality for 
Materials and Devices
Abstract
Photocarriers in semiconductors excited by modulated laser sources give rise to diffusion 
waves that can be used to study and characterize the electronic properties of materials and 
devices. In this plenary talk the concept of carrier diffusion waves will be reviewed [1]. Then, 
Lock-In Carrierography (LIC),a  near-infrared  (NIR)-camera-based  quantitative  diffusion-wave  
methodology  developed  in  the CADIPT for non-destructive imaging of electronic materials 
and devices, will be presented [2]. With the advent of the heterodyne mode (HeLIC) [3], high-
frequency imaging up to, and beyond, 100 kHz has been achieved, which allows hundred-Hz 
frame-rate NIR cameras to map out carrier-diffusion- wave microsecond-level recombination 
dynamics in active optoelectronic devices like solar cells. Beyond today’s state-of-the-art single 
effective-lifetime imaging, the high-frequency information from HeLIC can help resolve multiple 
carrier recombination rates/lifetimes, Fig. 1. Introducing the rate- window, a resonant time-gated 
modality applied to decaying photocarrier diffusion-wave temporal profiles in Si solar cells, 
Fig. 2, the resulting time-resolved tomography (coined definition: “lifetime chronotomography”) 
will be shown to give rise to three-dimensional space-time reconstructions of superresolved 
superposed multiple lifetime modes in solar   cells,  thus  providing  novel  penetrating
physical insights into the solar energy conversion/loss mechanisms.

Fig. 1: Two-lifetime images and the corresponding weighting factor obtained from high-frequency 
HeLIC image data and a multi-lifetime model. (a) lifetime No.1; (b) lifetime No.2; and (c) weighting 
factor of lifetime No.2.

mailto:mandelis@mie.utoronto.ca
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Fig. 2. Two slices of carrier lifetime chronotomography obtained from rate-window-resonance 
based time-

domain reconstruction. (a) tomogram at 15 ms; (b) tomogram at 20 ms. 

References 
[1] A. Mandelis, Diffusion-Wave Fields, Springer, New York 2001, Chap. 9. 
[2] A. Melnikov, A. Mandelis,J. Tolev, P. Chen, and S. Huq, Infrared lock-in carrierography 
(photocarrier radiometric imaging) of Si solar cells. J. Appl. Phys. 107, 114513 (2010). 
 [3] Q.M. Sun, A.Melnikov,and A. Mandelis, Camera-based high frequency heterodyne lock-in 
carrierographic (frequency-domain Solidi A 213, 405-411 (2016). photoluminescence) imaging of 
crystalline silico wafers. Phys. Status
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Andreas Mandelis, FRSC, FCAE, FAPS, FSPIE, FAAAS, FASME, DF-IETI, PhD, is a Full Professor 
of Mechanical and Industrial Engineering; Electrical and Computer Engineering; and the Institute of 
Biomaterials and Biomedical Engineering, University of Toronto. He is the Canada Research Chair 
in Diffusion-Wave and Photoacoustic Sciences and Technologies. He is the Director of the Center 
for Advanced Diffusion-Wave and Photoacoustic Technologies (CADIPT) and of the new Institute for 
Advanced Non-Destructive and Non-Invasive Diagnostic Technologies (IANDIT) at the University of 
Toronto. He is also the President and CTO of Diffusion-Wave Diagnostic Technologies, Inc., Toronto, 
ON (www.diffusewavetech.com), and the CTO of Quantum Dental Technologies, Inc., Toronto, ON, 
Canada (www.thecanarysystem.com). He received his BS degree (Magna cum Laude) in physics 
from Yale University, and MA, MSE, and Ph.D. degrees from the Applied Physics and Materials 
Laboratory, Princeton University. He is the author and co-author of 430+ scientific papers in refereed 
journals and 190+ scientific and technical proceedings papers. He has been Editor-in-Chief of the 
Springer International Journal of Thermophysics (2014-19) and Topical Editor of the OSA Journal 
Optics Letters (2012-18). Currently he is an Associate Editor of the AIP Journals Review of Scientific 
Instruments, Journal of Applied Physics and a member of the editorial board of the SPIE Journal of 
Biomedical Optics. He is also a Contributing Editor of the AIP flagship magazine Physics Today. He 
has several inventions, 40 patents and patents pending in the areas of photothermal tomographic 
imaging, signal processing and measurement, hydrogen sensors, dental laser diagnostics 
(biothermophotonics), several semiconductor non-destructive diagnostic technologies and laser 
biophotoacoustic and biothermophotonic tissue imaging. He has also been (2012-18) a National 
1000-Talents Professor at the University of Electronic Science and Technology of China in Chengdu. 

Professor Mandelis has received numerous national and international prizes and awards including 
the APS Keithley Award in Instrumentation Science, the Discovery Award in Science and Engineering 
(the Ontario Premier’s Innovation Award), the ASME 2009 Yeram Touloukian Award (and Medal) in 
Thermophysics, the Senior Prize of the International Photoacoustic and Photothermal Association, 
the Canadian Association of Physicists (CAP) Medal for Outstanding Achievement in Industrial and 
Applied Physics and the CAP-INO Medal for Outstanding Achievement in Applied Photonics. In 
2014 he was elected Killam laureate, recipient of the Killam Prize in Engineering, one of Canada’s 
highest academic prizes awarded annually by the Governor General of Canada. In 2017 he was the 
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Zhigang Chen 
Nankai University, China

Nonlinear control of topological states in photonic 
structures 
Abstract
The MOE Key Laboratory of Weak-Light Nonlinear Photonics, TEDA Applied Physics Institute and  
School of Physics, Nankai University, Tianjin, China 
In nature, there are numerous distinct phenomena mediated by symmetry, topology, and nonlinearity, 
even though a complex system simultaneously exhibiting all these features seems hard to attain. 
Recent advances with synthetic photonic structures, however, opened the door for exploring many 
intriguing phenomena mediated by the interplay of these concepts. In this talk, I  will highlight a few 
demonstrations implemented with laser-written topological structures in  nonlinear optical materials, 
including nonlinearity-induced nontrivial mode coupling between bulk  and topological edge states, 
nonlinear tuning of non-Hermitian topological states, nonlinear  topological valley-Hall edge solitons, 
and nonlinear manipulation of bound states in the continuum  (BICs) in crystalline higher-order 
topological insulators (HOTIs). 

Biography
Zhigang Chen is currently a specially-appointed Chair Professor at Nankai University, China. His 
research interests include nonlinear photonics, topological phenomena, soft-matter and biophotonics. 
Dr. Chen is a Fellow of the Optical Society of America and a Fellow of the American Physical 
Society. He has served as an Editor / Founding Editor for several journals including Light Science 
& Applications, Optics Letters, Science Bulletin, Frontier in Photonics, and Advances in Physics X, 
and as a Chair/Organizer for many conferences including the Program/General Co-Chair for CLEO-
Fundamental Science.
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Recent Progress in Silicon Photonics

Abstract
It is estimated that by 2020 there will be 20 billion Internet of Things (IoT) connections [1]. Additionally, 
global mobile data traffic will increase sevenfold between 2016 and 2021, growing at a compound 
annual growth rate (CAGR) of 47 percent from 2016 to 2022, reaching 49 exabytes per month by 
2022 [2]. Most of this traffic will be video streaming along with new use cases such as augmented 
reality, virtual reality, and machine-to-machine communications. The current network doesn’t have 
the capacity to gracefully handle this explosion of traffic. The current 4G network doesn’t have the 
capacity to gracefully handle this explosion of traffic. 5G networks are targeting an approximately 
1000x increase in wireless traffic capacity [2]. This additional capacity will enable major advances in 
smart cities, smart grids, robust disaster response, self-driving cars, and more.  

Silicon Photonics transceivers are an innovative on-die integration of a silicon circuit and a laser. 
Silicon Photonics transceivers are expected to become an important part of 5G front haul networks 
because they support high bandwidth rates, long transmission distances (up to 10 km), and 
extended temperature ranges (-40° to 85° C as opposed to 0° to 70° C for standard commercial-
grade transceivers [3].

In this talk I will focus on our latest Silicon Photonics Transceivers Design, Fabrication and Data 
Analysis for high-bandwidth digital communications for short reaches applications. Our main focus 
is design and fabrication of integrated platforms with modulators, detectors, waveguides and other 
components on the same chip, all talking to one another. 

References
1. 5G Wireless Communications Silicon Photonics, Exploring 5G Fronthaul Network Architecture 
Intelligence Splits and Connectivity, Intel white paper
2. Cisco, February 2017, “Cisco Visual Networking Index: Global Mobile Data Traffic Forecast 
Update, 2016-2021.” cisco.com/c/en/us/solutions/ collateral/service-provider/visual-networking-
index-vni/mobile-white paper-c11-520862.pdf 
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he is the holder of 4 patents on optical fiber communication systems
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Astronomical spectrographs on a chip - Getting ready 
for the next-generation Telescopes
Abstract
Astrophotonics is the application of versatile photonic technologies to channel, manipulate, 
and disperse guided light from one or more telescopes to achieve scientific objectives in 
astronomy in an efficient and cost-effective way. The photonic platform of guided light in 
fibers and waveguides has opened the doors to next-generation instrumentation for both 
ground- and space-based telescopes in optical and near/mid-IR bands, particularly for the 
large and extremely large telescopes (ELTs). Utilizing photonic advantage for astronomical 
spectroscopy is a promising approach to miniaturize the next generation of spectrometers for 
large telescopes and space-based telescopes. In this talk, I will discuss the recent results 
from our efforts to design and fabricate high-throughput on-chip spectrometers based on 
Arrayed Waveguide Gratings (AWG). These devices are ideally suited for capturing the 
AO-corrected light and enabling new and exciting science, such as large-scale near-IR 
galaxy surveys to map the cosmic filaments or characterizing exoplanet atmospheres. I will 
also discuss specific approaches to make this technology science-ready for the ELT era.  

Biography
Pradip Gatkine is David & Ellen Lee prize postdoctoral fellow at Caltech. He received his PhD 
in Astronomy from the University of Maryland in July 2020. His photonic research includes the 
development of next-generation astrophotonic instrumentation for large telescopes. He is currently 
developing moderate resolution astrophotonic arrayed waveguide grating (AWG) spectrographs 
and OH-suppressing notch filters for astronomical telescopes. He led an Astro-2020 white paper on 
astrophotonics in the next decade. On the astrophysics side, he is interested in studying the metal 
enrichment history and mechanisms, especially using gamma-ray bursts as probes. He is currently 
studying the properties of the circumgalactic medium (CGM) at high redshifts (z > 2) and the galaxy-
CGM relationship. He will be starting as a NASA Hubble Fellow at Caltech in September 2021. 
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