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Recent trends in Semiconductor materials research

Dr. Max Migliorato,
School of Electrical and Electronics Engineering, University of Manchester (UK)

I will discuss the recent and most exciting novel trends that have appeared in the last few 

years in inorganic semiconductor research. I will discuss in particularly the role of 3-

Dimensionally confined structures and what devices could be made that exploit the 

knowledge that we now have of the interaction of light with exciton and electron Spins. I 

will also discuss the most recent discovery of Graphene.

Theoretical and Modelling tools for the 21st Century research into 
semiconductor materials and devices

Dr. Max Migliorato
School of Electrical and Electronics Engineering, University of Manchester (UK)

In view of the recent developments in the experimental research I will discuss the future 

needs for computational tools and theoretical methods in order to tackle the future 

challenges. The size of the objects that are crucial for nano optoelectronics in the next 10 

years is probably still going to be too large for ab initio methods to be effective. I will 

discuss what alternatives we should consider.
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Nanowire Electronics: Challenges and Opportunities
Prof. M. Jagdesh Kumar

Department of Electrical Engineering, IIT Delhi

Current CMOS technology is facing several constraints in terms of device scaling and 

design circuits with high speed and low power operations. Present talk will examine the 

use of nano wire for extending the Si-CMOS roadmap.
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QUANTUM DOTS: FABRIACTION TECHNIQUES AND 
APPLICATIONS

Akansha Sehgal, Anuradha Yadav, Richa Srivastava and B.C. Yadav*
Nanomaterials and Sensors Research Laboratory
Department of Physics University of Lucknow,

Lucknow -226007, U.P., India
*Email:balchandra_yadav@rediffmail.com

This review paper reports about quantum dots; their fabrication technologies and 

applications. A quantum dot is a semiconductor whose excitons are confined in all three 

spatial dimensions. It was investigated in the 1970s and initially created in the early 

1980s. If semiconductor particles are made small enough, quantum effects come into 

play, which limit the energies at which electrons and holes can exist in the particles. As 

energy is related to wavelength (or colour), this means that the optical properties of the 

particle can be finely tuned depending on its size. Thus, particles can be made to emit or 

absorb specific wavelengths (colours) of light, merely by controlling their size. Recently, 

quantum dots have found applications in composites, light emitting devices, solar cells 

and fluorescent biological labels which use both the small particle size and tunable 

energy levels. These have also been employed for in vitro imaging of pre-labeled cells. 

The ability to image single-cell migration in real time is expected to be important to 

several research areas such as embryogenesis, cancer metastasis, stem-cell therapeutics 

and lymphocyte immunology. Semiconductor quantum dots can be used as better than 

existing methods for delivering a gene-silencing tool into cells. Recent advances in 

chemistry have resulted in the preparation of monolayer-protected, high-quality, 

monodispersed, crystalline quantum dots as small as 2nm in diameter, which can be 

conveniently treated and processed as a typical chemical reagent.

Key words: Quantum dots, wavelength, semiconductor and fluorescent.
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                     Computational Nano Science: A brief
   

Rakhi Nagchoudhury, Sweety Temburkar, and Amit Khaskalam

Department of Information Technology, Institute of Technology,
Guru Ghasidas University, Bilaspur (M.P.)

                                                    

The basic strategy of Computational Nano Science (CNS) is to develop and apply 
cutting-edge theoretical and computational methods and the best available computing 
resources in attacking challenging problems in condensed-matter and materials physics. 
This includes modelling and simulation of wide classes of materials and related 
phenomena, ranging from novel semiconductors to biological and soft matter. The 
research interests range from electronic and structural properties of materials to their 
processing as well as to device and systems behavior. 

The CNS Center of Excellence strives at a multiscale approach to condensed-matter and 
materials research, ranging from the quantum world of ångströms and femtoseconds to 
macroscopic length and time scales. The research covers such areas as electronic 
structure and related properties, mesoscopic dynamics and transport, and the complex 
behavior of nonequilibrium and disordered systems. Of particular interest are the 
nanoworld phenomena, the understanding of which depends on predictive modelling and 
simulation. 

In addition, the work carried out at CNS involves research into theoretical methods as 
well as simulation and computing techniques, such as algorithms, parallel and grid 
computing, and scientific visualisation. 
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Nanotechnology: Introduction and medical applications.

Sanjiv Kumar Maheshwari*, Sanjay Mishra, & Singh, I. V.
Department of Biotechnology, College of Engineering & Technology,

PO: Pakbara, Delhi Road, Moradabad (UP) 244001
Email:sanjiv08@gmail.com; 09411214222

Nanoscience is an opportunity to energize the interdisciplinary bridges  amongbiology, 

chemistry, engineering, materials, mathematics, and physics in education. It will give rise 

to new fields that are only envisioned at this moment...” 

Take the tri-corder for example. Today doctors can take a drop of your blood, apply it to 

a tiny sliver of plastic called lab-on-a-chip, insert it into a handheld device the size of a 

cordless phone, and in less than 10 minutes can determine whether you're having a heart 

attack or not. That's a far cry from just a decade or so when they'd have to draw a fairly 

substantial amount of blood, send it to the lab, and then wait several hours for the results.

Unlike 4 decades ago, monitoring a patient's vital signs (via remote wireless sensing) isn't 

just limited to the bed. Today, patients don't have to be in the sick bay at all; rather, they 

can wear special clothes embedded with sensors to monitor certain vital signs as they go 

about their daily activities; or simply have tiny sensors implanted right inside their body.

As for sticking things to your skin to treat whatever condition it is you have: how about 

skin patches with sensors that monitor blood glucose and tiny microscopic pumps that 

deliver insulin? For those with Metabolic syndrome viz. diabetes, cardiovascular diseases, 

cancer etc, the use of needles may quickly become a thing of the past.

We are presenting here some other medical applications of the Nanotechnology in this 

paper.
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SYNTHESIS ANDCHARACTERISATION OF ZINC OXIDE NANORODS.

Chiranjib Nayak and H. S. Tewari
Department of Pure and Applied Physics, Guru Ghasidas University, Bilaspur (C.G.)

Nano- structures have unique physical, chemical, catalytic and optical properties that are 

profoundly different from their bulk counterparts. Since the discovery of carbon nano-

tubes in 1991, a vast of research activities led to the growth and characterization of 

various materials including semiconductors. Zinc oxide is an important semiconductor 

material due to its wide band gap , large excitation energy, large optical gain and 

luminescent as well as piezo-electric properties. ZnO has shown synthesis of various 

types of nano-structures. In this paper, we have adopted the chemical route to synthesize 

these ZnO nano-rods at room temperature. We have stirred Zn(COOH)2 and NaOH 

solution for two hours to get Zn(OH)2 precipitate. Then we have annealing the dried 

powders for 4 hours at 300 C  to get nano-rods. The maturity of nanorods depends on 

time of annealation. At higher temperature nanorods melts and form a porous structure.
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Exploring Novel Self-Patterning Routes For The Fabrication Of 
Nanoscale Multifunctional Hybrids

S. Bhattacharyya,
Electroceramics Group

Nanotechnology Division
Solid State Physics Laboratory

Lucknow Road, Timarpur, Delhi 110054

This talk will focus on the fabrication of nanostructures of multifunctional materials 

employing the self-assembly at lower dimensions. The talk is mainly centered about 

ferroelectric nanostructures although it can be extended without any loss of generality to 

many other functional material systems. It is demonstrated that the microstructural 

instability in ultra-thin films and template-assisted deposition techniques can be used as 

effective tools to obtain isolated functional nanostructures on a given substrate. It will be 

shown that for some materials, the microstructural instability is a particularly favorable 

route to obtain isolated nanostructures whereas for a certain class of materials, this route 

might require more stringent processing conditions. However, it is found to split any 

continuous system into its nano-sized counterparts, provided the initial surface to volume 

ratio and the processing temperature is sufficiently high. A thorough mapping of the size 

and the shape of the developed nanostructures with the initial thickness of starting film on 

different substrates will be presented. The effect of the preparation method of the initial 

film and the substrate conditions prior to the deposition on the size and shape and 

position of the derived nanoparticles will also be discussed. 

Self assembled template assisted methods is an alternative route that appears to be more 

universal to synthesize ordered nano-patterns of any material, with improved size 

tunability. The size effect of the structural quality of the final pattern fabricated by this 

route is more pronounced at smaller length scales, and interestingly, this is found to be 

material dependent. In this talk, the relative merits and demerits of these two alternate 

techniques of forming functional nanostructures will be discussed and novel techniques 

of forming low dimensional interesting nanostructures would be proposed. 

+
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Silver nanoparticles embedded in DLC coatings prepared by plasma 
CVD technique for optoelectronic applications

R. Paul, S.R. Bhattacharyya, S. Hussain, R. Bhar and A K Pal
Department of Instrumentation Science, USIC Building, Jadavpur University, 

Calcutta-700 032, India

Although metal doping in diamond-like carbon (DLC) films prepared by 

chemical/physical vapour deposition techniques had been the issue of obtaining a new 

class of materials but the difficulty of dispersing the metal in nanocrystalline form 

homogeneously in the DLC matrix was found to be a difficult proposition. The key issue 

was to reduce the internal stresses in DLC films via incorporation of elements that form 

carbides (like Si and Ti) as well as elements that do not from carbides (like Au, Cu and 

Ag). Most of the metal particles were found to form clusters in the DLC matrix and 

formed carbide clusters in case of carbide forming metals. DLC-silver nanocomposite 

films have also been found to possess antimicrobial properties. Since the DLC films are 

large band gap material, metal inclusion in nanocrystalline form should also reveal 

interesting optical properties like surface plasmon resonance in these classes of 

composite materials which have not yet been explored systematically.

Composite films containing silver nanoparticles embedded in diamond-like 

carbon (DLC) matrix were deposited on glass substrates by using capacitatively coupled 

plasma (CCP) chemical vapour deposition techninique (CVD). Particle size and metal 

volume fraction were tailored by varying the relative amount of methane of a gas mixture 

of methane+argon in the plasma. Optical constants of the films were evaluated. Bonding 

environment in these films were obtained from Raman and FTIR studies. Blue-shift of 

the surface plasmon resonance peak in the optical absorbance spectra of the films could 

be associated with the reduction of the particle size while red shift was associated with

the increase in volume fraction of metal particles. The experimental results have been 

discussed in light of the existing Mie theory.
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Growth  of Nanocrystline Cd1-xZnxTe thin film

Anu Bansal* and P.Rajaram**
*NRI–ITM,Gwalior ** SOS in Physics,Jiwaji University,Gwalior

Cd1-xZnxTe has applications in solar cells, photoconductors, light emitting diodes, 

electro-optical modulaters, nuclear radiation detectors, X-ray and gamma ray detectors 

etc.  Cd1-xZnxTe (0.2 - 1 micron thick) over a wide compositional range were deposited 

on CVD grown SnO2 by a single step electrodeposition technique. In general the films 

had a bandgap between 1.6 eV and 1.85 eV depending on the Zn content in the film. X-

ray diffraction, SEM and optical transmission spectra show that the grain size can be 

controlled by means of the deposition potential. As the growth potential is varied from –

550 mV to –800 mV, the grain size decreases from about one micron to the nanometer 

range.The film  grown at high negative potentials exhibit  a step like nature in the region 

where absorption is occurring. This step like nature is suggestive of Nanocrystalline 

behavior, resulting from the discrete nature of the energy levels and the step like density 

of states. 
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Carbon Nano Tubes: Synthesis, Characterization and their Applications

Shuchishri Shukla, Aanchal Mehrotra, Anushka Shukla, Tripti Shukla and B.C. Yadav*
Nanomaterials and Sensors Research Laboratory

Department of Physics, Lucknow University, Lucknow- 226007, U.P., India
*Email:nano.lu71@gmail.com

Carbon nano tubes have attracted the faculty of imagination of many scientists from

world wide. It belongs to the family of fullerenes which is the third allotrope of carbon 

after diamond and graphite. These nano tubes consist of cells of sp2 hybridized carbon 

atoms forming a hexagonal network i.e. itself arranged helically within the tubular motif. 

CNTs can be synthesized using electric arc discharge, laser vaporization, chemical vapor 

deposition and flame synthesis methods. Nano tubes may be of structures: nano coils, 

nano horns, spiral, bamboo shaped. These show unique electrical, thermal and 

mechanical properties. Various potential applications have been proposed including 

conducting and high strength composites, energy storage, sensors, field emission display 

and radiation sources, hydrogen storage, media and nano-meter sized semiconductor 

devices, drug vaccine delivery and transport of biological molecules. A brief description 

of the functionalization of nano tubes mechanism involved in the various processes 

accompanied by relevant examples has been made. The use of CNTs in the future 

generation of drug delivery systems may enhance detection sensitivity in medical 

imaging, improve therapeutic effectiveness and decrease side effects. The demonstration 

of CNTs based on biosensors provide in new tool for enzymatic studies and opens the 

door to new types of optical sensors and bio markers that measure the accommodation of 

excess of enzymes and chemicals inside the body and harness the unique properties of 

nano particles in living systems. 

Key words: Carbon nano tubes, synthesis methods and application 




