


 

 
 
 
 
   
 

RECENT ADVANCES in MECHANICAL 
ENGINEERING and MECHANICS 

 
 
 
 
 
 
 
 
 
 

Proceedings of the 2014 International Conference on Theoretical 
Mechanics and Applied Mechanics (TMAM '14) 

 
Proceedings of the 2014 International Conference on Mechanical 

Engineering (ME '14) 
 
 
 
 
 
 
 
 
 
 

Venice, Italy 
March 15-17, 2014 

 
 
 
 
 
 
 
 
 

 
 
 
 

 

 
 
 
 
 
 
 

 



 

RECENT ADVANCES in MECHANICAL 
ENGINEERING and MECHANICS 
 
 
 
 
 
 
Proceedings of the 2014 International Conference on Theoretical 
Mechanics and Applied Mechanics (TMAM '14) 
Proceedings of the 2014 International Conference on Mechanical 
Engineering (ME '14) 
 
 
 
 
 
 
Venice, Italy 
March 15-17, 2014 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright © 2014, by the editors 
 
All the copyright of the present book belongs to the editors. All rights reserved. No part of this publication 
may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, 
mechanical, photocopying, recording, or otherwise, without the prior written permission of the editors. 
 
All papers of the present volume were peer reviewed by no less than two independent reviewers. 
Acceptance was granted when both reviewers' recommendations were positive. 

 
 
Series: Recent Advances in Mechanical Engineering Series - 10 
 
ISSN: 2227-4596 
ISBN: 978-1-61804-226-2 



 

RECENT ADVANCES in MECHANICAL 
ENGINEERING and MECHANICS 

 
 
 
 
 
 
 
 
 
 
 

Proceedings of the 2014 International Conference on Theoretical 
Mechanics and Applied Mechanics (TMAM '14) 

 
Proceedings of the 2014 International Conference on Mechanical 

Engineering (ME '14) 
 
 
 
 
 
 
 
 
 
 

Venice, Italy 
March 15-17, 2014 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 



 

Organizing Committee 
 
General Chairs (EDITORS) 
• Prof. Bogdan Epureanu, 

University of Michigan 
Ann Arbor, MI 48109, USA 

• Prof. Cho W. Solomon To, 
ASME Fellow, University of Nebraska, 
Lincoln, Nebraska, USA 

• Prof. Hyung Hee Cho, ASME Fellow 
Yonsei University 
and The National Acamedy of Engineering of Korea, 
Korea 

Senior Program Chair 
• Professor Philippe Dondon 

ENSEIRB 
Rue A Schweitzer 33400 Talence 
France 

 
Program Chairs 
• Prof. Zhongmin Jin, 

Xian Jiaotong University, China 
and University of Leeds, UK 

• Prof. Constantin Udriste, 
University Politehnica of Bucharest, 
Bucharest, Romania 

• Prof. Sandra Sendra 
Instituto de Inv. para la Gestión Integrada de Zonas Costeras (IGIC) 
Universidad Politécnica de Valencia 
Spain 
 

Tutorials Chair 
• Professor Pradip Majumdar 

Department of Mechanical Engineering 
Northern Illinois University 
Dekalb, Illinois, USA 
 

Special Session Chair 
• Prof. Pavel Varacha 

Tomas Bata University in Zlin 
Faculty of Applied Informatics 
Department of Informatics and Artificial Intelligence 
Zlin, Czech Republic 

 



 

Workshops Chair 
• Prof. Ryszard S. Choras 

Institute of Telecommunications 
University of Technology & Life Sciences 
Bydgoszcz, Poland 

 
Local Organizing Chair 
• Assistant Prof. Klimis Ntalianis, 

Tech. Educ. Inst. of Athens (TEI), 
Athens, Greece 

 
Publication Chair 
• Prof. Gongnan Xie 

School of Mechanical Engineering 
Northwestern Polytechnical University, China 

 
Publicity Committee  
• Prof. Reinhard Neck 

Department of Economics 
Klagenfurt University 
Klagenfurt, Austria 

• Prof. Myriam Lazard 
Institut Superieur d' Ingenierie de la Conception 
Saint Die, France 

International Liaisons 
• Prof. Ka-Lok Ng 

Department of Bioinformatics 
Asia University 
Taichung, Taiwan 

• Prof. Olga Martin 
Applied Sciences Faculty 
Politehnica University of Bucharest 
Romania 

• Prof. Vincenzo Niola 
Departement of Mechanical Engineering for Energetics 
University of Naples "Federico II" 
Naples, Italy 

• Prof. Eduardo Mario Dias 
Electrical Energy and Automation 
Engineering Department 
Escola Politecnica da Universidade de Sao Paulo 
Brazil 

Steering Committee 
• Professor Aida Bulucea, University of Craiova, Romania 
• Professor Zoran Bojkovic, Univ. of Belgrade, Serbia 
• Prof. Metin Demiralp, Istanbul Technical University, Turkey 
• Professor Imre Rudas, Obuda University, Budapest, Hungary 



 

Program Committee 
Prof. Cho W. Solomon To, ASME Fellow, University of Nebraska, Lincoln, Nebraska, USA 
Prof. Kumar Tamma, University of Minnesota, Minneapolis, MN, USA 
Prof. Mihaela Banu, Department of Mechanical Engineering, University of Michigan, Ann Arbor, MI USA 
Prof. Pierre-Yves Manach, Universite de Bretagne-Sud, Bretagne, France 
Prof. Jiin-Yuh Jang, University Distinguished Prof., ASME Fellow, National Cheng-Kung University, Taiwan 
Prof. Hyung Hee Cho, ASME Fellow, Yonsei University (and National Acamedy of Engineering of Korea), 
Korea 
Prof. Robert Reuben, Heriot-Watt University, Edinburgh, Scotland, UK 
Prof. Ali K. El Wahed, University of Dundee, Dundee, UK 
Prof. Yury A. Rossikhin, Voronezh State University of Architecture and Civil Engineering, Voronezh, Russia 
Prof. Igor Sevostianov, New Mexico State university, Las Cruces, NM, USA 
Prof. Ramanarayanan Balachandran, University College London, Torrington Place, London, UK 
Prof. Sorinel Adrian Oprisan, Department of Physics and Astronomy, College of Charleston, USA 
Prof. Yoshihiro Tomita, Kobe University, Kobe, Hyogo, Japan 
Prof. Ottavia Corbi, University of Naples Federico II, Italy 
Prof. Xianwen Kong, Heriot-Watt University, Edinburgh, Scotland, UK 
Prof. Christopher G. Provatidis, National Technical University of Athens, Zografou, Athens, Greece 
Prof. Ahmet Selim Dalkilic, Yildiz Technical University, Besiktas, Istanbul, Turkey 
Prof. Essam Eldin Khalil, ASME Fellow, Cairo University, Cairo, Egypt 
Prof. Jose Alberto Duarte Moller, Centro de Investigacion en Materiales Avanzados SC, Mexico 
Prof. Seung-Bok Choi, College of Engineering, Inha University, Incheon, Korea 
Prof. Marina Shitikova, Voronezh State University of Architecture and Civil Engineering, Voronezh, Russia 
Prof. J. Quartieri, University of Salerno, Italy 
Prof. Marcin Kaminski, Department of Structural Mechanics, Al. Politechniki 6, 90-924 Lodz, Poland 
Prof. ZhuangJian Liu, Department of Engineering Mechanics, Institute of High Performance Computing, 
Singapore 
Prof. Abdullatif Ben-Nakhi, College of Technological Studies, Paaet, Kuwait 
Prof. Junwu Wang, Institute of Process Engineering, Chinese Academy of Sciences, China 
Prof. Jia-Jang Wu, National Kaohsiung Marine University, Kaohsiung City, Taiwan (ROC) 
Prof. Moran Wang, Tsinghua University, Beijing, China 
Prof. Gongnan Xie, Northwestern Polytechnical University, China 
Prof. Ali Fatemi, The University of Toledo, Ohio, USA 
Prof. Mehdi Ahmadian, Virginia Tech, USA 
Prof. Gilbert-Rainer Gillich, "Eftimie Murgu" University of Resita, Romania 
Prof. Mohammad Reza Eslami, Tehran Polytechnic (Amirkabir University of Technology), Tehran, Iran 
Dr. Anand Thite, Faculty of Technology, Design and Environment Wheatley Campus, Oxford Brookes 
University, Oxford, UK 
Dr. Alireza Farjoud, Virginia Tech, Blacksburg, VA 24061, USA 
Dr. Claudio Guarnaccia, University of Salerno, Italy 
 
 



 

Additional Reviewers 
Angel F. Tenorio Universidad Pablo de Olavide, Spain 
Ole Christian Boe Norwegian Military Academy, Norway 
Abelha Antonio Universidade do Minho, Portugal 
Xiang Bai Huazhong University of Science and Technology, China 
Genqi Xu Tianjin University, China 
Moran Wang Tsinghua University, China 
Minhui Yan Shanghai Maritime University, China 
Jon Burley Michigan State University, MI, USA 
Shinji Osada Gifu University School of Medicine, Japan 
Bazil Taha Ahmed Universidad Autonoma de Madrid, Spain 
Konstantin Volkov Kingston University London, UK 
Tetsuya Shimamura Saitama University, Japan 
George Barreto Pontificia Universidad Javeriana, Colombia 
Tetsuya Yoshida Hokkaido University, Japan 
Deolinda Rasteiro Coimbra Institute of Engineering, Portugal 
Matthias Buyle Artesis Hogeschool Antwerpen, Belgium 
Dmitrijs Serdjuks Riga Technical University, Latvia 
Kei Eguchi Fukuoka Institute of Technology, Japan 
Imre Rudas Obuda University, Budapest, Hungary 
Francesco Rotondo Polytechnic of Bari University, Italy 
Valeri Mladenov Technical University of Sofia, Bulgaria 
Andrey Dmitriev Russian Academy of Sciences, Russia 
James Vance The University of Virginia's College at Wise, VA, USA 
Masaji Tanaka Okayama University of Science, Japan 
Sorinel Oprisan College of Charleston, CA, USA 
Hessam Ghasemnejad Kingston University London, UK 
Santoso Wibowo CQ University, Australia 
M. Javed Khan Tuskegee University, AL, USA 
Manoj K. Jha Morgan State University in Baltimore, USA 
Miguel Carriegos Universidad de Leon, Spain 
Philippe Dondon Institut polytechnique de Bordeaux, France 
Kazuhiko Natori Toho University, Japan 
Jose Flores The University of South Dakota, SD, USA 
Takuya Yamano Kanagawa University, Japan 
Frederic Kuznik National Institute of Applied Sciences, Lyon, France 
Lesley Farmer California State University Long Beach, CA, USA 
João Bastos Instituto Superior de Engenharia do Porto, Portugal 
Zhong-Jie Han Tianjin University, China 
Francesco Zirilli Sapienza Universita di Roma, Italy 
Yamagishi Hiromitsu Ehime University, Japan 
Eleazar Jimenez Serrano Kyushu University, Japan 
Alejandro Fuentes-Penna Universidad Autónoma del Estado de Hidalgo, Mexico 
José Carlos Metrôlho Instituto Politecnico de Castelo Branco, Portugal 
Stavros Ponis National Technical University of Athens, Greece 

 Tomáš Plachý                                         /ȊŜŎƘ ¢ŜŎƘƴƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƛƴ tǊŀƎǳŜΣ /ȊŜŎƘ wŜǇǳōƭƛŎ



 

Table of Contents  
  
Keynote Lecture 1: On the Distinguished Role of the Mittag-Leffler and Wright Functions 
in Fractional Calculus 

12 

Francesco Mainardi  
  
Keynote Lecture 2: Latest Advances in Neuroinformatics and Fuzzy Systems 13 
Yingxu Wang  
  
Keynote Lecture 3: Recent Advances and Future Trends on Atomic Engineering of III-V 
Semiconductor for Quantum Devices from Deep UV (200nm) up to THZ (300 microns) 

15 

Manijeh Razeghi  
  
Hydroelastic Analysis of Very Large Floating Structures Based on Modal Expansions and 
FEM 

17 

Theodosios K. Papathanasiou, Konstantinos A. Belibassakis  
  
Analogy between Microstructured Beam Model and Eringen’s Nonlocal Beam Model for 
Buckling and Vibration 

25 

C. M. Wang, Z. Zhang, N. Challamel, W. H. Duan  
  
Nonlinear Thermodynamic Model for Granular Medium 32 
Lalin Vladimir, Zdanchuk Elizaveta  
  
Application of the Bi-Helmholtz Type Nonlocal Elasticity on the Free Vibration Problem of 
Carbon Nanotubes 

36 

C. Chr. Koutsoumaris, G. J. Tsamasphyros  
  
Supersonic and Hypersonic Flows on 2D Unstructured Context: Part III Other Turbulence 
Models 

43 

Edisson S. G. Maciel  
  
Modeling of Work of a Railway Track at the Dynamic Effects of a Wheel Pair 61 
Alexey A. Loktev, Anna V. Sycheva, Vladislav V. Vershinin  
  
On the Induction Heating of Particle Reinforced Polymer Matrix Composites 65 
Theodosios K. Papathanasiou, Aggelos C. Christopoulos, George J. Tsamasphyros  
  
Two-Component Medium with Unstable Constitutive Law 73 
D. A. Indeitsev, D. Yu. Skubov, L. V. Shtukin, D. S. Vavilov  
  
Experimental Determinations on the Behaviour in Operation of the Resistance Structure 
of an Overhead Travelling Crane, for Size Optimisation 

77 

C. Pinca-Bretotean, A. Josan, A. Dascal, S. Ratiu  
  
  
  



 

Modeling of Complex Heat Transfer Processes with Account of Real Factors and 
Fractional Derivatives by Time and Space 

85 

Ivan V. Kazachkov, Jamshid Gharakhanlou  
  
Non-linear Dynamics of Electromechanical System “Vibration Transport Machine – 
Asynchronous Electric Motors” 

91 

Sergey Rumyantsev, Eugeny Azarov, Andrey Shihov, Olga Alexeyeva  
  
A Multi-Joint Single-Actuator Robot: Dynamic and Kinematic Analysis 96 
A. Nouri, M. Danesh  
  
New Mechanism of Nanostructure Formation by the Development of Hydrodynamic 
Instabilities 

104 

Vladimir D. Sarychev, Aleks Y. Granovsky, Elena V. Cheremushkina, Victor E. Gromov  
  
SW Optimization Possibilities of Injection Molding Process 107 
M. Stanek, D. Manas, M. Manas, A. Skrobak  
  
Assessment of RANS in Predicting Vortex-Flame Stabilization in a Model Premixed 
Combustor 

113 

Mansouri Zakaria, Aouissi Mokhtar  
  
Experimental Studies on Recyclability of Investment Casting Pattern Wax 118 
D. N. Shivappa, Harisha K., A. J. K. Prasad, Manjunath R.  
  
Design and Building-Up of an Electro-Thermally Actuated Cell Microgripper 125 
Aurelio Somà, Sonia Iamoni, Rodica Voicu, Raluca Muller  
  
Model of Plasticity by Heterogeneous Media 131 
Vladimir D. Sarychev, Sergei A. Nevskii, Elena V. Cheremushkina, Victor E. Gromov  
  
How Surface Roughness Influence the Polymer Flow 134 
M. Stanek, D. Manas, M. Manas, V. Senkerik  
  
Application of Hydraulic Based Transmission System in Indian Locomotives- A Review 139 
Mohd Anees Siddiqui  
  
The Effects Turbulence Intensity on NOx Formation in Turbulent Diffusion Piloted Flame 
(Sandia Flame D) 

144 

Guessab A., Aris A., Baki T., Bounif A.  
  
Reliability Analysis of Mobile Robot: A Case Study 151 
Panagiotis H. Tsarouhas, George K. Fourlas  
  
Effect of Beta Low Irradiation Doses on the Micromechanical Properties of Surface Layer 
of HDPE 

156 

D. Manas, M. Manas, M. Stanek, M. Ovsik  



 

Estimated Loss of Residual Strength of a Flexible Metal Lifting Wire Rope: Case of 
Artificial Damage 

160 

Chouairi Asmâa, El Ghorba Mohamed, Benali Abdelkader, Hachim Abdelilah  
  
Design of a Hyper-Flexible Cell for Handling 3D Carbon Fiber Fabric 165 
R. Molfino, M. Zoppi, F. Cepolina, J. Yousef, E. E. Cepolina  
  
Numerical Simulation of Natural Convection in a Two-Dimensional Vertical Conical 
Partially Annular Space 

171 

B. Ould Said, N. Retiel, M. Aichouni  
  
A Comparison of the Density Perforations for the Horizontal Wellbore 177 
Mohammed Abdulwahid, Sadoun Dakhil, Niranjan Kumar  
  
Numerical Study of Air and Oxygen on CH4 Consumption in a Combustion Chamber 182 
Zohreh Orshesh  
  
Numerical Study of a Turbulent Diffusion Flame H2/N2 Injected in a Coflow of Hot Air. 
Comparison between Models has PDF Presumed and Transported 

186 

A. A. Larbi, A. Bounif  
  
Authors Index 191 
  



 

Keynote Lecture 1 
 

On the Distinguished Role of the Mittag-Leffler and Wright Functions in Fractional Calculus 
 

 
 

Professor Francesco Mainardi 
Department of Physics, University of Bologna, and INFN 

Via Irnerio 46, I-40126 Bologna, Italy 
E-mail: francesco.mainardi@bo.infn.it.it 

 
Abstract: Fractional calculus, in allowing integrals and derivatives of any positive real order (the 
term "fractional" is kept only for historical reasons), can be considered a branch of 
mathematical analysis which deals with integro-di erential equations where the integrals are of 
convolution type and exhibit (weakly singular) kernels of power-law type. As a matter of fact 
fractional calculus can be considered a laboratory for special functions and integral transforms. 
Indeed many problems dealt with fractional calculus can be solved by using Laplace and Fourier 
transforms and lead to analytical solutions expressed in terms of transcendental functions of 
Mittag-Leffler and Wright type. In this plenary lecture we discuss some interesting problems in 
order to single out the role of these functions. The problems include anomalous relaxation and 
diffusion and also intermediate phenomena. 
  
Brief Biography of the Speaker: For a full biography, list of references on author's papers and 
books see: 
Home Page: http://www.fracalmo.org/mainardi/index.htm 
and http://scholar.google.com/citations?user=UYxWyEEAAAAJ&hl=en&oi=ao 
 
 
 



 

Keynote Lecture 2 
 

Latest Advances in Neuroinformatics and Fuzzy Systems 
 

 
 

Yingxu Wang, PhD, Prof., PEng, FWIF, FICIC, SMIEEE, SMACM 
President, International Institute of Cognitive Informatics and Cognitive 

Computing (ICIC) 
Director, Laboratory for Cognitive Informatics and Cognitive Computing 

Dept. of Electrical and Computer Engineering 
Schulich School of Engineering 

University of Calgary 
2500 University Drive NW, 

Calgary, Alberta, Canada T2N 1N4 
E-mail: yingxu@ucalgary.ca 

 
Abstract: Investigations into the neurophysiological foundations of neural networks in 
neuroinformatics [Wang, 2013] have led to a set of rigorous mathematical models of neurons 
and neural networks in the brain using contemporary denotational mathematics [Wang, 2008, 
2012]. A theory of neuroinformatics is recently developed for explaining the roles of neurons in 
internal information representation, transmission, and manipulation [Wang & Fariello, 2012]. 
The formal neural models reveal the differences of structures and functions of the association, 
sensory and motor neurons. The pulse frequency modulation (PFM) theory of neural networks 
[Wang & Fariello, 2012] is established for rigorously analyzing the neurosignal systems in 
complex neural networks. It is noteworthy that the Hopfield model of artificial neural networks 
[Hopfield, 1982] is merely a prototype closer to the sensory neurons, though the majority of 
human neurons are association neurons that function significantly different as the sensory 
neurons. It is found that neural networks can be formally modeled and manipulated by the 
neural circuit theory [Wang, 2013]. Based on it, the basic structures of neural networks such as 
the serial, convergence, divergence, parallel, feedback circuits can be rigorously analyzed. 
Complex neural clusters for memory and internal knowledge representation can be deduced by 
compositions of the basic structures. 
Fuzzy inferences and fuzzy semantics for human and machine reasoning in fuzzy systems 
[Zadeh, 1965, 2008], cognitive computers [Wang, 2009, 2012], and cognitive robots [Wang, 
2010] are a frontier of cognitive informatics and computational intelligence. Fuzzy inference is 
rigorously modeled in inference algebra [Wang, 2011], which recognizes that humans and fuzzy 
cognitive systems are not reasoning on the basis of probability of causations rather than formal 
algebraic rules. Therefore, a set of fundamental fuzzy operators, such as those of fuzzy causality 
as well as fuzzy deductive, inductive, abductive, and analogy rules, is formally elicited. Fuzzy 
semantics is quantitatively modeled in semantic algebra [Wang, 2013], which formalizes the 
qualitative semantics of natural languages in the categories of nouns, verbs, and modifiers 
(adjectives and adverbs). Fuzzy semantics formalizes nouns by concept algebra [Wang, 2010], 



 

verbs by behavioral process algebra [Wang, 2002, 2007], and modifiers by fuzzy semantic 
algebra [Wang, 2013]. A wide range of applications of fuzzy inference, fuzzy semantics, 
neuroinformatics, and denotational mathematics have been implemented in cognitive 
computing, computational intelligence, fuzzy systems, cognitive robotics, neural networks, 
neurocomputing, cognitive learning systems, and artificial intelligence. 
  
Brief Biography of the Speaker: Yingxu Wang is professor of cognitive informatics and 
denotational mathematics, President of International Institute of Cognitive Informatics and 
Cognitive Computing (ICIC, http://www.ucalgary.ca/icic/) at the University of Calgary. He is a 
Fellow of ICIC, a Fellow of WIF (UK), a P.Eng of Canada, and a Senior Member of IEEE and ACM. 
He received a PhD in software engineering from the Nottingham Trent University, UK, and a BSc 
in Electrical Engineering from Shanghai Tiedao University. He was a visiting professor on 
sabbatical leaves at Oxford University (1995), Stanford University (2008), University of 
California, Berkeley (2008), and MIT (2012), respectively. He is the founder and steering 
committee chair of the annual IEEE International Conference on Cognitive Informatics and 
Cognitive Computing (ICCI*CC) since 2002. He is founding Editor-in-Chief of International 
Journal of Cognitive Informatics and Natural Intelligence (IJCINI), founding Editor-in-Chief of 
International Journal of Software Science and Computational Intelligence (IJSSCI), Associate 
Editor of IEEE Trans. on SMC (Systems), and Editor-in-Chief of Journal of Advanced Mathematics 
and Applications (JAMA). Dr. Wang is the initiator of a few cutting-edge research fields or 
subject areas such as denotational mathematics, cognitive informatics, abstract intelligence 
(I), cognitive computing, software science, and basic studies in cognitive linguistics. He has 
published over 160 peer reviewed journal papers, 230+ peer reviewed conference papers, and 
25 books in denotational mathematics, cognitive informatics, cognitive computing, software 
science, and computational intelligence. He is the recipient of dozens international awards on 
academic leadership, outstanding contributions, best papers, and teaching in the last three 
decades. 
http://www.ucalgary.ca/icic/ 
http://scholar.google.ca/citations?user=gRVQjskAAAAJ&hl=en 
----------------------------------------- 
Editor-in-Chief, International Journal of Cognitive Informatics and Natural Intelligence 
Editor-in-Chief, International Journal of Software Science and Computational Intelligence 
Associate Editor, IEEE Transactions on System, Man, and Cybernetics - Systems 
Editor-in-Chief, Journal of Advanced Mathematics and Applications 
Chair, The Steering Committee of IEEE ICCI*CC Conference Series 



 

Keynote Lecture 3 
 

Recent Advances and Future Trends on Atomic Engineering of III-V Semiconductor for 
Quantum Devices from Deep UV (200nm) up to THZ (300 microns) 

 

 
 

Professor Manijeh Razeghi 
Center for Quantum Devices 

Department of Electrical Engineering and Computer Science 
Northwestern University 
Evanston, Illinois 60208 

USA 
E-mail: razeghi@eecs.northwestern.edu 

 
Abstract: Nature offers us different kinds of atoms, but it takes human intelligence to put them 
together in an elegant way in order to realize functional structures not found in nature. The so-
called III-V semiconductors are made of atoms from columns III ( B, Al, Ga, In. Tl) and columns 
V( N, As, P, Sb,Bi) of the periodic table, and constitute a particularly rich variety of compounds 
with many useful optical and electronic properties. Guided by highly accurate simulations of the 
electronic structure, modern semiconductor optoelectronic devices are literally made atom by 
atom using advanced growth technology such as Molecular Beam Epitaxy (MBE) and Metal 
Organic Chemical Vapor Deposition (MOCVD). Recent breakthroughs have brought quantum 
engineering to an unprecedented level, creating light detectors and emitters over an extremely 
wide spectral range from 0.2 mm to 300 mm. Nitrogen serves as the best column V element for 
the short wavelength side of the electromagnetic spectrum, where we have demonstrated III-
nitride light emitting diodes and photo detectors in the deep ultraviolet to visible wavelengths. 
In the infrared, III-V compounds using phosphorus ,arsenic and antimony from column V ,and 
indium, gallium, aluminum, ,and thallium from column III elements can create interband and 
intrsuband lasers and detectors based on quantum-dot (QD) or type-II superlattice (T2SL). 
These are fast becoming the choice of technology in crucial applications such as environmental 
monitoring and space exploration. Last but not the least, on the far-infrared end of the 
electromagnetic spectrum, also known as the terahertz (THz) region, III-V semiconductors offer 
a unique solution of generating THz waves in a compact device at room temperature. 
Continued effort is being devoted to all of the above mentioned areas with the intention to 
develop smart technologies that meet the current challenges in environment, health, security, 
and energy. This talk will highlight my contributions to the world of III-V semiconductor Nano 
scale optoelectronics. Devices from deep UV-to THz. 
  
Brief Biography of the Speaker: Manijeh Razeghi received the Doctorat d'État es Sciences 
Physiques from the Université de Paris, France, in 1980. 
After heading the Exploratory Materials Lab at Thomson-CSF (France), she joined Northwestern 
University, Evanston, IL, as a Walter P. Murphy Professor and Director of the Center for 



 

Quantum Devices in Fall 1991, where she created the undergraduate and graduate program in 
solid-state engineering. She is one of the leading scientists in the field of semiconductor science 
and technology, pioneering in the development and implementation of major modern epitaxial 
techniques such as MOCVD, VPE, gas MBE, and MOMBE for the growth of entire compositional 
ranges of III-V compound semiconductors. She is on the editorial board of many journals such 
as Journal of Nanotechnology, and Journal of Nanoscience and Nanotechnology, an Associate 
Editor of Opto-Electronics Review. She is on the International Advisory Board for the Polish 
Committee of Science, and is an Adjunct Professor at the College of Optical Sciences of the 
University of Arizona, Tucson, AZ. She has authored or co-authored more than 1000 papers, 
more than 30 book chapters, and fifteen books, including the textbooks Technology of 
Quantum Devices (Springer Science+Business Media, Inc., New York, NY U.S.A. 2010) and 
Fundamentals of Solid State Engineering, 3rd Edition (Springer Science+Business Media, Inc., 
New York, NY U.S.A. 2009). Two of her books, MOCVD Challenge Vol. 1 (IOP Publishing Ltd., 
Bristol, U.K., 1989) and MOCVD Challenge Vol. 2 (IOP Publishing Ltd., Bristol, U.K., 1995), 
discuss some of her pioneering work in InP-GaInAsP and GaAs-GaInAsP based systems. The 
MOCVD Challenge, 2nd Edition (Taylor & Francis/CRC Press, 2010) represents the combined 
updated version of Volumes 1 and 2. She holds 50 U.S. patents and has given more than 1000 
invited and plenary talks. Her current research interest is in nanoscale optoelectronic quantum 
devices. 
Dr. Razeghi is a Fellow of MRS, IOP, IEEE, APS, SPIE, OSA, Fellow and Life Member of Society of 
Women Engineers (SWE), Fellow of the International Engineering Consortium (IEC), and a 
member of the Electrochemical Society, ACS, AAAS, and the French Academy of Sciences and 
Technology. She received the IBM Europe Science and Technology Prize in 1987, the 
Achievement Award from the SWE in 1995, the R.F. Bunshah Award in 2004, and many best 
paper awards. 
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