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 Newsletter of North East India Research Forum
 ―An equation means nothing to me unless it expresses a thought of God.‖
 Srinivasa Ramanujan
 http://tech.groups.yahoo.com/group/northeast_india_research/
 www.neindiaresearch.org
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 From the desk of the
 editor ―An experiment is a question which science poses to Nature and a
 measurement is the recording of Nature's answer.‖
 Max Planck
 Dear readers, it’s our immense pleasure to edit this issue of NE Quest and
 to make it ready for you. In this issue, you will taste articles from
 researchers of North East region covering conducting polymers, forensic
 medicine, natural products, fuzzylogy, enthnobotany, nuclear astrophysics
 etc. We hope you will enjoy this issue.
 Here we want to discuss a very sensible issue of North East region from
 the editorial desk. It is about the green revolution. One decade ago, people
 from other parts of the country were afraid of North East region due to
 the image that the North East region was full of dense jungles. Do we
 really have that now? For making four lane highways, national highway
 authority has cut down many valuable trees, but is there any step for tree
 plantation? The small green hills which added beauty to this region have
 been destroyed day by day. All of us know the outcome. Global temperature
 is increasing in this part. There is less rain fall than before which is
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 creating havoc for the farmers. The parts of our National parks (we have
 noticed in Kaziranga and Pobitora) have been illegally encroached by
 Bangladeshi migrants. No of stone quarries are increasing day by day in
 the parts of Kaziranga. If government does not take some serious steps
 right now, soon the North East region will be like a desert with no
 greenery. What can we do as sensible citizens of this beautiful region of the
 country? Can’t we go for a green revolution? “Small drops of water make
 mighty ocean”. We can start that revolution at home. Let’s plant trees on
 our birthdays instead of wasting money in restaurants. Let’s present a
 sapling to our dear ones to understand the value of trees. Lectures on the
 World environment day will not save the environment of this region. We
 have to move forward with a dream to make this beautiful region more
 beautiful with greeneries. Breathe green, sleep green, dream green and go
 green.
 Until the next issue, enjoy your NE Quest.
 Smritimala Sarmah
 Save trees to save the Earth
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 Science News Emotion-sensing computers
 Emotion-sensing computer software that models and responds to students'
 cognitive and emotional states -- including frustration and boredom -- has
 been developed by Sidney D'Mello, Assistant Professor of Psychology, University
 of Notre Dame, Art Graesser from the University of Memphis and a colleague
 from Massachusetts Institute of Technology. The new technology, which
 matches the interaction of human
 tutors, not only offers tremendous
 learning possibilities for students,
 but also redefines human-computer
 interaction. The emotion-sensing
 computer softwares have been named as “AutoTutor" and "Affective AutoTutor".
 They can gauge the student's level of knowledge by asking probing questions;
 analyzing the student's responses to those questions; proactively identifying
 and correcting misconceptions; responding to the student's own questions,
 gripes and comments; and even sensing a student's frustration or boredom
 through facial expression and body posture and dynamically changing its
 strategies to help the student conquer those negative emotions. AutoTutor is an
 Intelligent Tutoring System (ITS) that helps students learn complex technical
 content in Newtonian physics, computer literacy and critical thinking by
 holding a conversation in natural language; simulating teaching and
 motivational strategies of human tutors; modeling students' cognitive states;
 using its student model to dynamically tailor the interaction to individual
 students; answering students' questions; identifying and correcting
 misconceptions; and keeping students engaged with images, animations and
 simulations. In addition to these capabilities, Affective AutoTutor adds
 emotion-sensitive capabilities by monitoring facial features, body language and

Page 7
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 7
 conversational cues; regulating negative states such as frustration and
 boredom; and synthesizing emotions via the content of its verbal responses,
 speech intonation and facial expressions of an animated teacher. Considerable
 empirical evidence has shown that one-on-one human tutoring is extremely
 effective when compared to typical classroom environments, and AutoTutor
 and Affective AutoTutor closely model the pedagogical styles, dialogue patterns,
 language and gestures of human tutors.
 Source: Science Daily
 Collision of Continents: A New Twist
 Fifty million years ago, India slammed into Eurasia, a collision that gave rise to
 the tallest landforms on the planet, the Himalaya Mountains and the Tibetan
 Plateau. India and Eurasia continue to converge today, though at an ever-
 slowing pace. University of Michigan geomorphologist and geophysicist Marin
 Clark wanted to know when this motion will end and why. She conducted a
 study that led to surprising findings that could add a new wrinkle to the well-
 established theory of plate tectonics -- the dominant, unifying theory of
 geology. Clark's paper came online publication on Feb. 29 in the journal
 Nature. In it, she suggests that the strength of the underlying mantle, not the
 height of the mountains, is the critical factor that will determine when the
 Himalayan-Tibetan mountain-building episode ends. Earth's mantle is the
 thick shell of rock that separates the crust above from the core below.
 According to the theory of plate tectonics, the outer part of Earth is broken into
 several large plates, like pieces of cracked shell on a boiled egg. The continents
 ride on the plates, which move relative to one another and occasionally collide.
 The tectonic plates move about as fast as our fingernails grow, and intense
 geological activity -- volcanoes, earthquakes and mountain-building, for
 example -- occurs at the plate boundaries. The rate at which the Indian sub-
 continent creeps toward Eurasia is slowing exponentially, according to Clark,
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 who reviewed published positions of northern India over the last 67 million
 years to evaluate convergence rates. The convergence will halt -- putting an end
 to one of the longest periods of mountain-building in recent geological history --
 in about 20 million years, she estimates. Until now, conventional wisdom
 among geologists has been that the slowing of convergence at mountainous
 plate boundaries was related to changes in the height of the mountains. As the
 mountains grew taller, they exerted an increasing amount of force on the plate
 boundary, which slowed the convergence. But in her Nature paper, Clark
 points that a different model, one based on the strength of the uppermost
 mantle directly beneath the mountains, best explains the observed post-
 collisional motions of the Indian plate. By "strength" Clark means the
 uppermost mantle's ability to withstand deformation, a property called viscous
 resistance. Clark suggests that the relatively strong mantle directly beneath
 Tibet and the Himalayas acts as a brake that slows -- and will eventually halt --
 the convergence of the two continents.
 Source: Science Daily
 Crumpled graphene balls
 A group of scientists leaded by Prof. Luo in the United States and Korea have
 reported on the synthesis of crumpled graphene balls in ACS nano. The
 crumpled particles are amazingly resistant to aggregation in both solution and
 solid state, and remain largely intact and re-dispersible after chemical
 treatment, wet processing, annealing, and even pelletizing at high pressure.
 These new findings should greatly benefit applications using bulk quantities of
 graphene, such as in energy storage or conversion devices. Crumpled graphene
 balls look similar to crumpled paper balls only with the difference in size. They
 share similar properties with the paper ball. One of the wonderful properties of
 crumpled paper balls is their strain-hardening. The harder one compresses
 them, the stiffer they become, due to the formation of folded ridges that
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 increase the strength. The researchers found similar effects in the crumpled
 graphene balls. According to the author, this finding translates to amazing
 aggregation and compression-resistant properties of the crumpled graphene
 particles. A major problem in the large scale application of graphene is the ease
 of aggregation of the sheet-like particles, which readily kills their properties like
 high surface area, and makes them unprocessable. With these crumpled
 particles, the graphene powders do not aggregate, no matter how they are
 processed. This also makes them recyclable! And all this is achieved without
 degrading the electrical properties of the bulk material. Further, in terms of
 applications, the crumpled particles should help to standardize the graphene
 materials by delivering stable surface areas.
 Source: Materials Today
 Ultraviolet Light-Emitting Nanocrystal Diodes
 A multinational team of scientists has developed a
 process for creating glass-based, inorganic light-
 emitting diodes (LEDs) that produce light in the
 ultraviolet range. The work, reported in Nature
 Communications, is a step towardss biomedical
 devices with active components made from
 nanostructured systems. LEDs based on solution-
 processed inorganic nanocrystals have promise for
 use in environmental and biomedical diagnostics, because they are cheap to
 produce, robust, and chemically stable. But development has been hampered
 by the difficulty of achieving ultraviolet emission. In their paper, Los Alamos
 National Laboratory's Sergio Brovelli in collaboration with the research team
 lead by Alberto Paleari at the University of Milano-Bicocca in Italy describe a
 fabrication process that overcomes this problem and opens the way for
 integration in a variety of applications. The world needs light-emitting devices
 that can be applied in biomedical diagnostics and medicine either as active lab-
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 on-chip diagnostic platforms or as light sources that can be implanted into the
 body to trigger some photochemical reactions. Such devices could selectively
 activate light-sensitive drugs for better medical treatment or probe for the
 presence of fluorescent markers in medical diagnostics. These materials would
 need to be fabricated cheaply, on a large scale, and integrated into existing
 technology. The paper describes a new glass-based material, able to emit light
 in the ultraviolet spectrum, and be integrated onto silicon chips that are the
 principal components of current electronic technologies. The new devices are
 inorganic and combine the chemical inertness and mechanical stability of glass
 with the property of electric conductivity and electroluminescence (i.e. the
 ability of a material to emit light in response to the passage of an electric
 current). As a result, they can be used in harsh environments, such as for
 immersion into physiologic solutions, or by implantation directly into the body.
 This was made possible by designing a new synthesis strategy that allows
 fabrication of all inorganic LEDs via a wet-chemistry approach, i.e. a series of
 simple chemical reactions in a beaker. Importantly, this approach is scalable to
 industrial quantities with a very low start-up cost. Finally, they emit in the
 ultraviolet region. In traditional light-emitting diodes, light emission occurs at
 the sharp interface between two semiconductors. The oxide-in-oxide design
 used here is different, as it allows production of a material that behaves as an
 ensemble of semiconductor junctions distributed in the glass. This new concept
 is based on a collection of the most advanced strategies in nanocrystal science,
 combining the advantages of nanometric materials consisting of more than one
 component. In this case the active part of the device consists of tin dioxide
 nanocrystals covered with a shell of tin monoxide embedded in standard glass:
 by tuning the shell thickness is it possible to control the electrical response of
 the whole material.
 Source: Science Daily
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 Effect of Mirror Neuron in Autism
 Impaired social function is a cardinal symptom of autism spectrum disorders
 (ASDs). One of the brain circuits that enable us to relate to other people is the
 "mirror neuron" system. This brain circuit is activated when we watch other
 people, and allows our brains to represent the actions of others, influencing
 our ability to learn new tasks and to understand the intentions and
 experiences of other people. This mirror neuron system is impaired in
 individuals with ASD and better understanding the neurobiology of this system
 could help in the development of new treatments. In their new study, Dr. Peter
 Enticott at Monash University and his colleagues used transcranial magnetic
 stimulation to stimulate the brains of individuals with ASD and healthy
 individuals while they observed different hand gestures. This allowed the
 researchers to measure the activity of each individual's mirror neuron system
 with millisecond precision in response to each observed action. They found
 that the individuals with ASD showed a blunted brain response to stimulation
 of the motor cortex when viewing a transitive hand gesture. In other words, the
 mirror neuron system in the ASD individuals became less activated when
 watching the gestures, compared to the healthy group. In addition, among
 people with ASD, less mirror neuron activity was associated with greater social
 impairments. This finding adds to the evidence that deficits in mirror neuron
 system functioning contribute to the social deficits in ASD. This finding also
 directly links a specific type of brain dysfunction in people with autism
 spectrum disorder to a specific symptom.
 Source: Science Daily
 Smartphone Can 'Smell' Illness!!!!!
 The title of the news seems to be fantasy, but soon this will be reality with the
 latest efforts by the scientists at the California Institute of Technology working
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 on the „sensory vapour technology‟. In simple words, the team is developing an
 electronic nose app for smartphone, which could assist doctors in detecting
 one‟s illness. Led by chemistry professor, Nate Lewis, the technology could help
 detect odours like human nose. The Daily Mail reported that the aim is to
 manufacture a smart phone attachment that works when used in conjunction
 with an "electronic nose app". One of the team members said, “A doctor could
 carry around their smart phone and have patients breathe into a little
 attachment and be able to tell they have a communicable disease like
 tuberculosis. You wouldn't need to send samples off to a lab, you would
 immediately be able to start treatment. This would have a huge impact on
 people's lives.” The solution is expected to be affordable and easy to use.
 The way this detection system works is by pushing a stream of air through a
 liquid, for example butanol, which results in bubbles that come up as a
 saturated vapour. It is then diluted and passed on to a sensor chamber where
 the vapour is analysed and turned into raw data, say the scientists.
 Source: Materials Today
 Significant Skull Differences between Closely Linked Groups
 In order to accurately identify skulls as male or female, forensic
 anthropologists need to have a good understanding of how the characteristics
 of male and female skulls differ between populations. A new study from North
 Carolina State University shows that these differences can be significant, even
 between populations that are geographically close to one another. The
 researchers looked at the skulls of 27 women and 28 men who died in Lisbon,
 Portugal, between 1880 and 1975. They also evaluated the skulls of 40 women
 and 39 men who died between 1895 and 1903 in the rural area of Coimbra,
 just over 120 miles north of Lisbon. The researchers found significant variation
 between female skulls from Lisbon and those from Coimbra. "The differences
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 were in the shape of the skull, not the size," says Dr. Ann Ross, professor of
 anthropology at NC State and co-author of a paper describing the study. "This
 indicates that the variation is due to genetic differences, rather than differences
 of diet or nutrition." The researchers found little difference between the male
 skulls.
 Source: Daily Mail
 Reversibly switchable fluorescent protein
 Fluorescent proteins are usually burnt out and unusable within ten on-off
 cycles in super-resolution microscopy. Now, German researchers have
 developed a reversibly switchable fluorescent protein that can survive more
 than a thousand cycles and opens up the possibility of nanoscale imaging
 beyond the diffraction limit [Hell et al., Nature (2011) 478, 204-208] The team
 has used their recyclable protein (rsEGFP), which is based on an enhanced
 green fluorescent protein, in high-resolution live-cell nanoscopy. They even
 demonstrated how they could “write” 25 of Grimm‟s fairy tales in ASCII
 lettering on a 17 × 17 micrometre layer of rsEGFP. Stefan Hell of the
 Department of NanoBiophotonics, at the Max Planck Institute for Biophysical
 Chemistry, in Göttingen, and colleagues there and at the University of
 Göttingen Medical School, explain how optical microscopy was limited for
 decades by the diffraction resolution barrier to discerning features of around
 200 nanometres and no smaller. In fluorescent microscopy, the diffraction
 barrier arises as a function of the wavelength of light and the size of the lens
 aperture so that features closer together than this barrier length appear as a
 single blurred spot. However, by switching the fluorescence capability of
 adjacent features on and off it is possible to undertaken nanoscale imaging. To
 work most effectively fluorescent proteins that can be switched for hundreds of
 cycles are needed. Earlier work demonstrated proof of principle fleetingly with
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 another protein, asFP595, but the limited number of cycles it could undergo
 meant that fluorescence faded as the sample is scanned with light. The team
 has now demonstrated how a novel protein can overcome this issue and
 produce persistent images in optical nanoscopy to record raw data images from
 living cells and tissues with low levels of light. The researchers were able to
 distribute functional rsEGFP-fusion proteins in living bacteria and mammalian
 cells to obtain less than 40 nanometre resolution. They demonstrated the
 possible limit to their approach on dendritic spines in living brain slices that
 could be resolved with one millionth the light intensity than was previously
 required for such experiments. Such low light levels mean that optical damage
 to live cells and biomolecules is greatly reduced. In an intriguing twist, the
 team was also able to demonstrate how such switching capacity might have
 applications in nanoscopic data storage. They carried out all-optical writing of
 features well below the diffraction barrier.
 Source: Materials Today
 Indian teenagers for Google Science Fair 2012
 As many as 16 Indian teenagers have been shortlisted for Google Science Fair
 2012. Of the 90 regional finalists announced by Google, 13 have been
 nominated for the Scientific American Science in Action award, including two
 students from India. The Scientific American Science in Action award will be
 announced on June 6 along with the 15 Google Science Fair finalists. These
 top 15 and the Science in Action winner will be flown out to Google's
 headquarters in California in July for the celebratory finalist event and for the
 last round of judging, which will be conducted by a panel of renowned
 scientists and innovators.
 Source: Times of India
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 Carbon-Based Semiconductors
 A materials scientist at Michigan Technological University has discovered a
 chemical reaction that not only eats up the greenhouse gas carbon dioxide, it
 also creates something useful releasing plenty of energy. Professor Yun Hang
 Hu‟s research team developed a heat-releasing reaction between carbon dioxide
 and Li3N that forms two chemicals: amorphous carbon nitride (C3N4), a
 semiconductor; and lithium cyanamide (Li2CN2), a precursor to fertilizers. “The
 reaction converts CO2 to a solid material,” said Hu. “That would be good even if
 it weren‟t useful, but it is.” Hu‟s team added carbon dioxide to less than a gram
 of Li3N at 330 degrees Celsius, and the surrounding temperature jumped
 almost immediately to about 1,000 degrees Celsius, or 1,832 degrees
 Fahrenheit, about the temperature of lava exiting a volcano. Hu‟s work is
 funded by the National Science Foundation and detailed in the article “Fast
 and Exothermic Reaction of CO2 and Li3N into C–N-Containing Solid
 Materials,” authored by Hu and graduate student Yan Huo and published in
 the Journal of Physical Chemistry.
 Source: Michigan Tech News
 DNA origami: A tool for tailoring light beams
 With the molecular “origami” technique, the researchers can program the basic
 structure of their material at will by taking advantage of the structure of DNA.
 DNA molecules are built up of four types of subunits (A, C, G, T), which can
 pair with each other (A with T and G with C). By mixing DNA strands that pair
 with one another at specific sites, one can produce three-dimensional shapes of
 any required form. Liedl and colleagues formed an 85 nm long cylinder
 containing localized binding sites for 10-nanometer gold particles, on which the
 particles can be arrayed like beads on a string that wraps helically around the
 cylinder. By varying the size, disposition and composition of the nanoparticles
 http://pubs.acs.org/doi/abs/10.1021/jp205499e
 http://pubs.acs.org/doi/abs/10.1021/jp205499e
 http://pubs.acs.org/doi/abs/10.1021/jp205499e
 http://www.mtu.edu/news/
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 or altering other features of the water-soluble structures, the investigators can
 customize the impact of the material on light rays passing through it.For
 instance, by arranging the gold particles in right or left-handed helices, the
 properties of the transmitted light are altered accordingly. The magnitude of
 the optical response was found to be markedly dependent on the size of the
 particles, and their precise chemical nature also has a significant influence on
 how they interact with incident light. Thus, if the gold particles are coated with
 silver, the position of the optical resonance is shifted from the red to the blue
 range of the spectrum. The phenomenon of circular dichroism can be used to
 characterize the optical activity of materials. It is measured using two light
 beams of defined wavelength which are circularly polarized in opposite senses
 and modulated in different ways by passage through the material. When the
 response of a given sample of the metamaterial was determined at various
 wavelengths, the results were found to agree with calculations based on a
 theoretical model. Hence, the model can be used to design materials that
 modulate light in specific ways.
 Source: Materials Today
 Edible food sensor
 A new study, by the scientists of Tufts University, Boston University and
 Princeton University as reported in Advance Materials (Tao et al., Adv Mater,
 2012), has produced attachable and edible food sensors made from silk that
 can monitor food quality and fruit ripeness. The antenna based passive
 sensors, which use water vapour to attach to the surface of foods such as fruit
 and cheese, or can be immersed in liquids, consist of edible and biodegradable
 components, making then potentially useful in food products and healthcare.
 The sensor uses an RFID tag, obviating the need for a power source, with the
 resonant frequency depending on its capacitance and inductance, so that the
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 sensor can differentiate between food quality and ripeness through chemical
 and physical changes affecting the dielectric properties and conductivity of the
 sensor. For example, when the sensor is attached to a banana, the resonance
 moves to higher frequencies as the banana ripens and shape of the sensor
 changes during the ripening process. As bananas go through the ripening
 process, the food sensor interacts with the skin, helping it to measure factors
 such as gas emissions, contraction of skin, change in pH and dehydration of
 the skin.
 Sources: Science News
 A 16-year old Indian student solves Newton’s 350 years
 old and unsolved puzzle
 A 16-year teenager has solved the Newton‟s 350 years old and unsolved puzzle
 which had baffled the world of mathematicians for more than 350 years.
 Shouryya Ray has been hailed a genius after working out the problems set by
 Sir Isaac Newton. The schoolboy, from Dresden, Germany, solved two
 fundamental particle dynamics theories which physicists have previously been
 able to calculate only by using powerful computers. His solutions mean that
 scientists can now calculate the flight path of a thrown ball and then predict
 how it will hit and bounce off a wall. Shouryya only came across the problems
 during a school trip to Dresden University where professors claimed they were
 uncrackable.
 Source: http://vsagar.com/2012/05/27/350-years-puzzle-newton-solved-shaurya-ray-indian-student/
 Mathematics is the art of giving the same name to different things.
 Henri Poincare (1854-1912)
 http://vsagar.com/2012/05/27/350-years-puzzle-newton-solved-shaurya-ray-indian-student/
 http://vsagar.com/2012/05/27/350-years-puzzle-newton-solved-shaurya-ray-indian-student/
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 N E Researchers in News Dr. Nirmala Devi
 Dr. Nirmala Devi has got the national award for
 technology innovation in petrochemicals and downstream
 plastics processing industry 2011-12. She is currently
 working as a Dr. D.S. Kothari Post Doctoral Fellow in the
 Department of Chemistry, Gauhati University, Assam. She
 can be reached at [email protected].
 Dr. Sanjib Sabhapandit
 The B.M. Birla Science Centre, Hyderabad, has honoured Dr
 Sanjib Sabhapandit with B.M. Birla science prize in Physics
 category, for his work in the area of Statistical Physics. Dr.
 Sabhapandit has been working as an Associate Professor in
 Theoretical Physics Group at Raman Research Institute,
 Bangalore. He can be reached at [email protected].
 Dr. Isha Rahula Kamrupi
 Dr. Isha Rahula Kamrupi has received the prestigious “2nd
 National Award for Technology Innovation in various fields
 of Petrochemicals and Downstream Plastic Processing
 Industry” under the category of Research in the field of
 Polymer Science & Technology. Dr Kamrupi is working as
 Marie Curie Fellow 2011 at University of Brighton, United
 Kingdom Postdoctoral fellowship as Marie Curie Experienced Researcher. He
 can be reached at [email protected].
 http://www.facebook.com/profile.php?id=1837586347
 http://www.facebook.com/pages/University-of-Brighton-United-Kingdom/243075339076679
 http://www.facebook.com/pages/University-of-Brighton-United-Kingdom/243075339076679
 mailto:[email protected]
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 Biomedical Applications of Conducting Polymers:
 Recent Trends
 Prof. A. Kumar
 Until about four decades ago all carbon based polymers were used for passive
 packaging and insulation. The notion that plastics could be made to conduct
 electricity was considered to be absurd. This narrow perspective is rapidly
 changing as a new class of polymers known as intrinsically conducting
 polymers has been discovered [1, 2]. Although this class of polymers has still
 not matured, much like the plastics during the 1930's and 50's, the conducting
 polymers have attracted diverse array of applications from photovoltaic devices
 to nerve regeneration due to their useful electronic, optical and redox
 properties [3, 4]. This article focuses on the recent research activities being
 undertaken in the field of biomedical applications of conducting polymers.
 Conducting polymers are functional polymers that possess both electronic and
 ionic conductivity and have the capacity to respond to external stimuli by
 variations in their structure, composition and properties. The stimuli that
 cause these variations are quite diverse: pH, solvent, temperature, electric or
 magnetic fields, light etc. They may immobilize chemical groups that can serve
 as specific function such as biological, pharmacological or electrical. They are
 organic in nature, making them more likely to be biocompatible and mimic
 biological systems. Therefore, these materials have found numerous biomedical
 applications such as artificial muscles, neural interfaces, biosensors, controlled
 drug release and stimulation of nerve regeneration. The recent studies suggest
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 that the uncontrolled oxidation of lipids, proteins and DNA in biological
 systems lead to the progression of various diseases, cancer and aging. Low
 cytotoxicity and good biocompatibility are evident from the growth of cells on
 conducting polymers and from the low degree of inflammation seen in test
 animals over a period of several weeks. Given that conducting polymers are
 redox-active, and can shuttle between reduced and oxidized forms, intensive
 research on interactions of the conducting polymers with biological media is
 being undertaken worldwide.
 Conducting polymers are promising materials for tissue engineering
 applications owing to their electronic conductivity. Biomaterials for tissue
 engineering applications can mimic the structure and environment of native
 extracellular matrix without inducing adverse reactions in vivo. Several
 strategies such as covalent grafting and direct encapsulation of biomolecules
 have been employed to modify conducting polymers to improve their
 biocompatibility [5, 6]. In addition to physical support, specific stimuli also play
 an important role in tissue regeneration, for example electrical stimulation has
 been shown to facilitate nerve and muscle cell regeneration [7], promote wound
 healing of skin [8] and bone repair [9]. Investigation of the antioxidant activity
 of conducting polymers needs to be considered when assessing its impact as
 biomaterial. This property may even be beneficial, particularly in situations in
 which disease states may lead to excessive levels of free radical species, which
 the polyaniline may be able to remove. As an example, this property may be
 particularly beneficial in tissues suffering from oxidative stress, where the
 ability to lower excessive levels of reactive radical species is desirable. Radical
 scavenging ability of conducting polymers can be evaluated by applying the
 DPPH assay.
 Conducting polymers are attractive materials for neural electrode modification
 due to their inherent electrical conductivity and ease of synthesis on electrode
 surface by electrochemical polymerization. High surface area with porous
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 structure facilitates ion exchange between the electrodes and surrounding
 tissues [10]. Conducting polymers can be modified to enhance the adhesion
 and differentiation of nerve cells, for example, enhanced nerve cell adhesion
 and spreading were observed on laminin fragment modified polypyrrole [11].
 Enhanced nerve cell differentiation has also been observed on conducting
 polymers after electrical stimulation [12].
 Recently intensive research is being undertaken to investigate the biosensor
 applications of conducting polymer nanostructures. Electropolymerized
 polypyrrole nanofibers have been used to fabricate a DNA biosensor [13] and a
 glucose biosensor [14]. Similarly polypyrrole and polyaniline nanowires and
 nanotubes have been synthesized on prepatterned electrodes and
 functionalized for biosensor applications [15]. Besides their high electroactivity
 and good biocompatibility, conducting polymer are also stimulus responsive
 materials. They can rapidly and reversibly switch between different oxidation
 states, which is the basis for their controlled drug release and artificial muscle
 functions. Negatively charges biomolecules can be incorporated into the
 conducting polymers as dopants to maintain charge neutrality during the
 polymerization process of conducting polymers. They can then be
 electrochemically switched to release the target biomolecules at the desired
 time and speed. Anti-inflammatory (dexamethasone) [16], anticancer (5-
 fluorouracil) [17], anticoagulant (heparin) [18] and antirheumatic (2,6-
 anthraquinone disulphonic acid) [19] drugs have been successfully
 incorporated and released from conducting polymers. The volume of
 conducting polymers changes during the redox process as a result of uptake
 and expulsion of anions or cations [20] as the polymers swell with ion uptake
 and shrink with ion expulsion. This property of conducting polymers has been
 utilized to fabricate bilayer/trilayer actuator devices which contract/expand
 under electrical stimulation [21]. These devices are referred to as artificial
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 muscles as they covert electrical energy to mechanical energy mimicking the
 natural muscle system [22].
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 A careful analysis of the process of observation in atomic physics
 has shown that the subatomic particles have no meaning as
 isolated entities, but can only be understood as interconnections
 between the preparation of an experiment and the subsequent
 measurement.
 Erwin Schrodinger
 Everything existing in the Universe is the fruit of chance and
 necessity.
 Democrituss
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 VIRTOPSY: The Non Traumatic Autopsy
 Dr. A.J. Patowary
 Abstract
 Autopsy is the scientific method of examination of the body after death in order
 to collect the evidences in relation to the cause of death and also the
 circumstances leading the death of the person. In the conventional method of
 autopsy, all the cavities of the body are to be exposed and examined
 thoroughly. Though the other fields of medical science, new and newer
 techniques are being used in a regular basis, but the autopsy procedure is slow
 in its progression. Virtopsy is one such advancement in the field of Forensic
 Medicine which literally means virtual autopsy. New methods like 3D-surface
 scanning and modern radiological procedures like computed tomography (CT)
 or magnetic resonance imaging (MRI) are becoming being used in this
 technique are becoming today part of the routine workflow in a some institutes
 of legal medicine. This paper is aimed to discuss a few points in the field of
 Virtopsy.
 Keywords: Forensic Radiology, 3D surface scanning, Virtopsy, Virtual
 autopsy.
 Introduction
 Autopsy is the scientific examination of bodies after death, where the whole of
 the body as well as all the body cavities are to be exposed and examined in
 order to record any information leading to the cause of death as well as the
 circumstances leading to the cause of death. While doing so, may a time, we
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 face the bereaved family members who are not willing for these procedure,
 though in India, the consent of the guardian is not at all necessary for the
 medico-legal autopsy.
 Virtopsy is one solution for all such method which literally mean, the virtual
 autopsy; which is a scalpel free procedure of autopsy carried out using modern
 medical, imaging and measuring technology [4]. There is no need for dissecting
 the body and using different imaging technique, the detail three dimensional
 image of the body can be formed including the inside and outside of the body
 with the position and dimensions of the wounds as well as the pathological
 lesions etc and can be documented for future reference.
 The Virtopsy or "virtual autopsy" was developed by Richard Dirnhofer, former
 Director of Forensic Medicine, Berne, which was then continued by his
 successor, Michel Thali and his colleagues at the University of Berne's Institute
 of Forensic Medicine, Switzerland. "If you are doing an autopsy, you are
 always destroying the 3-D geometry of the body," says Thali, the forensic
 pathologist and project manager for Virtopsy. "Using this cross-section imaging
 technique, it is possible to document the same findings in a non-invasive way."
 [9]
 The Imaging Techniques Applied
 A photograph always gives a two dimensional view of the object. But for proper
 documentation of the wounds etc, we need a three dimensional view of it. So,
 in Virtopsy, there is combination of the technologies of medical imaging
 techniques as well as other technologies used in other field of science.
 3-D surface scan used in the automobile designing is used to map the
 exterior of the body. It gives and documents the three dimensional image of
 the body surface area in details.
 Multi-slice computed tomography (MSCT) and
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 Magnetic resonance imaging (MRI) – which visualizes the interior of the
 body for collection of all the data in details in regards of condition of
 different organs. One can examine the part of the body, slice by slice in
 different planes according to the requirement of the situation.
 Apart from these, using the magnetic resonance imaging spectroscopy, time
 since death can also be estimated by measuring metabolites in the brain,
 emerging during post-mortem decomposition. The samples for
 histopathological examination if required can be collected more precisely using
 CT guided needle biopsy. Postmortem angiography is used to visualise the
 cardiovascular system [4-7].
 Surface scanner is the means for measuring and depicting the images in three
 dimensional views with precision. Here, the object is photographed from
 different angles using digital camera which are then fed in to a computer. The
 body is scanned from all sides using a sensor which takes pictures using two
 cameras. The computer then reproduces the image of the body in three
 dimensional views which can be rotated as per requirement without any
 distortion for collection of the findings [7, 8]. In the initial period, in Virtopsy,
 researchers use only the CT and the MRI for detection of the findings; but in
 that method, there were limitations as the images formed were only in
 grayscale, and so many findings were difficult to appreciate. But the new
 combined method of 3-D/CAD-supported Photogrammetry and the medical
 imaging technique like the MSCT, MRI etc, give a much better result. Using
 this merging method of colored photogrammetric surface scan and gray-scale
 radiological internal documentation, a great step towards a new kind of reality-
 based, high-tech wound documentation and visualization in forensic medicine
 is made.
 Using the postmortem angiography, the whole cardiovascular system can be
 visualised. If there is any injury to a vessel, there will be spillage of the dye to
 the surrounding tissues, making it visible in the CT images. So, minute injuries
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 to the blood vessels even to a capillary also can be detected in this method
 which is usually missed in the conventional autopsy. Apart from that, it is not
 possible to determine the findings in the heart muscles immediately after an
 ischemic attack, and so using this technique, the coronary vessels can be
 better assessed for any occlusion etc. than in case of the conventional autopsy.
 The main function of the Forensic Medicine is to correlate the medical findings
 to the application in the legal set up and it will be very helpful if the findings
 can be documented in a language that is understandable to the judiciary.
 Through the use of the Forensic, 3-D/CAD-supported Photogrammetric
 method, the documentation of so-called "morphologic fingerprints" has been
 realized. It is possible to document the different wounds as well as the
 3 D colour
 encode surface
 scanner
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 morphologic findings as well as to match the suspected injury causing
 instrument. It produces the morphologic data models of the wound and that of
 the suspected causing instrument allowing the evaluation of a match between
 the injury and the instrument. Apart from this the radiological documentation
 provided by a volume scan (i.e., spiral, multi-detector CT, or MRI) documents
 deeper injuries, which are not visible to Photogrammetry. The new, combined
 method of merging of Photogrammetry and Radiology data sets gives us the
 reality based high-tech wound documentation and visualisation technique. The
 combination of the methods of 3D/CAD Photogrammetry and Radiology has
 the advantage of being observer-independent, non-subjective, non-invasive,
 digitally storable over years or decades and even transferable over the web for
 second opinion, whenever necessary [7].
 Discussion: Conventional Autopsy vs. Virtopsy
 Michael Thali and colleagues [7, 8] at the University of Berne's Institute of
 Forensic Medicine, has studied in more than 100 autopsies in Switzerland and
 the findings of the Virtopsy procedure has matched almost perfectly in side-by-
 side comparisons with those of the conventional autopsy procedures. The
 comparisons were checked for a number of forensically pertinent points such
 as detection of gas, fractures and foreign bodies, as well as tissue and organ
 trauma. When teamed with postmortem angiography and biopsy procedures,
 Michael Thali says that there is little of forensic importance that the virtual
 autopsy cannot detect. As per Peter Vock, [9] Director of Radiology, University
 Hospital Berne, the results of the imaging technique in case of cadaver are
 better, as there is no movement due to the respiratory and cardiovascular
 activities as in case of the living, which may at times distort the images. In the
 conventional autopsy, many a time some internal injuries may be missed as
 there is gross mutilation of the tissue while dissecting the organs, and so, if
 there is any need for second autopsy, in case of any doubt, it becomes very
 difficult for the second autopsy surgeon to opine sometimes with all the
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 dislodged and dissected organs; but in case of the virtopsy as there is no use of
 scalpels, all the features are preserved and so, if required, the body can be
 subjected for the second autopsy in the conventional way at any time without
 any difficulty for the second autopsy surgeon [3-6, 8].
 Apart from this, it becomes very difficult to evaluate the exact extent of damage
 to the tissue in the conventional autopsy, in such cases; it will require
 extensive dissection of the organs for evaluation of the damage caused. As for
 example, a bullet has entered the body through the entry wound and has
 passed out of the body through the exit wound, leaving the entry and exit
 wounds as well as the tract of the bullet in the body. Now in conventional
 autopsies, many a time extensive dissection of the body has to be done to
 evaluate the path of the bullet, mutilating the body. But by using the virtopsy,
 all precise information required can be acquired and these can be preserved as
 digital images. The main advantage of this imaging technique is that the image
 of the wound or any other findings can be viewed from different angles by
 changing the viewing angles for better understanding of the findings. Moreover,
 the body can be viewed in layer by layer, from different angles for better
 collection of the evidence. Many a time, some findings, as for example, fracture
 of some bones, which may not be detected in the conventional autopsy, can be
 better visualised in this technique [3, 5].
 Another advantage of this procedure is that, the body is not subjected to any
 incision, so there is no hurdle from the relatives of the deceased whose main
 objection is towards the incision on the body of the deceased as people are
 mostly scared of the mutilation of the body during autopsy and they do not
 want that any incision to be made on the body. Apart from these, as there is no
 dissection, the hazard of infection for the autopsy surgeon is also minimal [6,
 8]. Many argue that it is not at all a reliable method in comparison to the
 conventional method of autopsy. To some extent it is true that in many cases,
 it is not possible to detect some findings by virtopsy, like a fresh case of MI,
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 where the ischemic changes may not appear at the time of imaging; but here
 also, as already discussed, combined with angiography, it gives better result in
 detection of the thrombotic vessels. Similarly, for collection of the samples, it is
 not possible by the scanners. Another disadvantage of the procedure is that,
 recognition of the colour changes which can not be achieved by the technique.
 Moreover, there is every chance that some minute findings of tissue injury
 might be missed, which are easily detectable in conventional autopsy.
 Summary
 So, to sum up, virtopsy is a recent advancement in the field of investigation in
 to the cause of death which has many advantages over the conventional
 autopsy as well as many disadvantages.
 Advantages
 Most effective in study of the wounds including the matching of the
 probable weapon. The wound can be studied without disturbing the body
 architecture.
 No scalpel method, so no hazard of infections from the blood or other tissue
 fluids.
 No mutilation of the body, so, can be examined again without any autopsy
 artifacts.
 The data is stored in digital format, so can be transmitted to any part of the
 world easily.
 Less time consuming and body can be released immediately after the
 scanning.
 Better acceptance for the relatives of the diseased and also by the religious
 customs as incisions not are used.
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 Disadvantages
 Insufficient data base of comparative study of virtopsy and conventional
 autopsy.
 It is not possible to distinguish all the pathological conditions with this
 technique.
 It can not give the infection status.
 Difficult to differentiate antemortem or the postmortem wounds.
 Difficult to appreciate the postmortem artifacts.
 Difficult to appreciate the colour changes.
 Small tissue injury may be missed.
 In our scenario, it is not possible to provide these types of investigations
 to all the living persons, so how far it will be practical to start with the
 same for the dead is questionable, as in our setup, deads come last in
 the priority list.
 Conclusion
 Radiological investigations in the form of CT and MRI etc. are picking up in
 many places. Postmortem radiological examination to detect diseases is a
 useful tool but it cannot replace the conventional autopsy in the present stage.
 There are differences in the antemortem radiological findings as well as the
 postmortem findings which need more intensive study. Moreover, there may be
 postmortem artifacts and it may not be possible to distinguish between the
 antemortem phenomenon and the postmortem phenomenon which is only
 possible by naked eye examination and many a time by histopathological or
 histochemical methods only.
 Never the less, it is a new development in the field of investigation of death, but
 still it has a long way to go to establish itself as an alternative to the
 conventional autopsy. Its acceptability in the court of law is to proved. But we
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 can hope that in near future, we all will be accustomed to some kind of virtual
 autopsy or non invasive autopsy technique which will be beneficial for the
 courts as well as the autopsy surgeons and the relatives of the deceased.
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 Density Functional
 Theory
 Dr. Ajanta Deka
 Over the last two decades Density functional theory (DFT) has been occupying
 centre stage in electronic structure calculations involving atoms, molecules,
 clusters, surfaces, and their interactions. The immense popularity of DFT
 stems from the realization that the complete solution of the Schrödinger
 equation with wave function based methods is not possible except in most
 simple cases. Coupled with this, the ease of calculations that DFT provides,
 makes it the tool of choice for most theoreticians when dealing with the
 electronic properties of large systems. In density functional theory the central
 quantity of interest is the electron density )r(
 . Unlike the wavefunction based
 methods where the wavefunction is a function of 3N coordinates, N being the
 number of electrons in the system, the electron density )r(
 is a function of
 three spatial coordinates only, irrespective of the system size. So calculations
 with )r(
 are much simpler. Once the electron density is known, the external
 potential, and consequently the Hamiltonian of the system can in principle be
 uniquely determined. The knowledge of the Hamiltonian in its turn leads to
 the determination of the total electronic wavefunction. Consequently, every
 quantum mechanical observable is a functional of the ground-state density.
 The first attempt to use the electron density as the basic variable instead of the
 wavefunction was made by Thomas [1] and Fermi [2] in 1927. They used a
 quantum statistical model of electrons based on the uniform electron gas. In
 this model only the kinetic energy of the electrons was treated quantum
 mechanically, the nuclear-electron and electron-electron interactions were
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 treated in a completely classical way. The total energy of the atom was
 expressed as a functional of the electron density )r(
 . .
 The development of modern density functional theory began in the mid-sixties
 through the efforts of Hohenberg and Kohn [3] and later by Kohn and Sham [4].
 The theoretical formulation of density functional theory is based the first and
 the second Hohenberg-Kohn (HK) theorems that appeared in 1964.
 The electronic one-particle density is obtained from the wavefunction by
 quadrature
 NN dxxddsxxxNr .....),.....,,(.....)( 21
 2
 21
 (1)
 )r(
 determines the probability of finding any of the N electrons within a
 volume element 1rd
 with arbitrary spin while the other N-1 electrons have
 arbitrary positions and arbitrary spin in the state represented by . )r(
 is a
 non-negative function which vanishes at infinity and integrates to the total
 number of electrons.
 0)( r
 (2)
 Nrdr 1)(
 (3)
 Unlike the wavefunction the electron density is an observable and can be
 determined experimentally, for example, by x-ray diffraction [5].
 In density functional theory the energy of a system is expressed as a functional
 of the electron density
 ][V][V][V][T][E xceeneS +++= (4)
 where Ts[ρ] is the kinetic energy of the electrons, Vne[ρ] and Vee[ρ] are potential
 energies due to nucleus electron and electron interaction and Vxc[ρ] is the
 exchange correlation energy. Thus knowledge of the electron density leads to
 the total energy of the system. Hence all other properties of the system can be
 determined.
 With improvements in hardware and availability of user friendly computer
 codes the popularity of density functional theory is increasing day by day.
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 These theoretical investigations have made it possible to make comparisons
 with experiments over a large range of materials and serve as guidelines to
 experimentalists. Among recent success of density functional theory are
 studies on properties of nanoclusters, both in the gas phase and on metal
 oxide supports, carbon nanotubes, prediction of new catalysts, new Li battery
 materials in the Materials Genome Project etc. Fig. 1 shows the increasing
 number of papers per year on DFT given by the Web of Knowledge. It
 vindicates the 1998 Nobel Prize in chemistry which was shared by Kohn for
 inventing the theory and by Pople for developing computational methods in
 quantum chemistry. The figure also shows the number of publications using
 the B3LYP functional which is the most popular exchange correlation
 functional in Chemistry and those using PBE, the most popular functional in
 materials.
 In solid-state physics density functional theory has always been a more
 popular method compared to the traditional approaches to the Schrödinger
 equation. But it fails to provide a good estimate of the fundamental gap of
 semiconductors and
 insulators, a crucial
 quantity for much
 materials research, such
 as impurity levels in
 doped semiconductors.
 It is hoped that better
 exchange correlation
 functionals will be
 available in the near
 future which will be able
 to address most of these
 limitations.

Page 39
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 39
 References
 1. Thomas, L. H. The calculation of atomic fields. Proc. Camb. Phil. Soc., 23,
 542-548 (1927).
 2. Fermi, E. Eine statistische methode zur bestimmung einiger eigenschaften
 des atoms und ihre anwendung auf die theorie des periodischen systems
 der elemente. Z. Phys., 48, 73 (1928).
 3. Hohenberg, P.; Kohn, W. Inhomogeneous electron gas. Phys. Rev., 136,
 B864-B871 (1964).
 4. Kohn, W.; Sham, L. J. Self-consistent equations including exchange and
 correlation effects. Phys. Rev., 140, A1133-A1138 (1965).
 5. Koch, W.; Holthausen, M. C. A Chemist's Guide to Density Functional Theory,
 WILEY-VCH, Weinheim, Germany, second edition, (2000).
 About the author
 Dr. Ajanta Deka did her MSc in Physics from IIT, Delhi.
 She obtained her PhD degree in Physics from Tezpur
 University. Currently she is working as an Assistant
 Professor in the department of Physics, GIMT,
 Guwahati. She has eleven peer reviewed research
 papers to her credit. She can be reached at
 [email protected].
 I would rather discover one scientific fact than become King of Persia.
 Democritus
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 Ethnomedicine in complementary
 therapeutics
 Sonku Moni Borah
 The correlation between man and plants has been very close throughout the
 development of human culture. In the course of nomadic roaming this
 knowledge was exchanged with neighboring tribes, friends and foe, and was
 gradually expanded upon. Thus, plant knowledge has been passed around the
 world since the beginning of time, and frequently, the actual plants themselves
 have spread along as well. The investigation of plants and their uses is one of
 the most primary human concerns and has been practiced by all cultures for
 tens, if not hundreds, of thousands of years, though it wasn't called
 'Ethnobotany'. Ethnobotany is the scientific study of plant lore and agricultural
 customs of a people. The evidences of the use of various plants for various
 ailments by our ancestors, indicates that the plant derived medicines, are from
 rich traditions of ancient civilizations and scientific heritage.
 Ethnobotany is a rapidly growing science, attracting people with widely varying
 academic background and interests. It is still predominantly linked to
 Economic Botany, and thus pursued to determine the potential economic value
 of various plants. Ethnobotany is not synonymous also with traditional
 medicine. Early origins of traditional medicine must have had their roots in
 ethnobotanical folklore, but today, traditional medicine incorporates several
 well-organized, distinct systems of diagnosis and cure. In India for drug
 development from ethno medicine there is a strong historical base, where from
 the ancient literature on Indian system of medicine several documents on
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 therapeutics can be derived. The classical Indian text like Rig-Veda, Atherveda,
 Charak Samhita and Sushruta Samhita are the evidences of the use of plants
 by our ancestors. While the focus of ethnomedical studies is often the
 indigenous perception and use of traditional medicines, another stimulus for
 this type of research is drug discovery and development. There is a dreamy
 allure to the life of an explorer and the promise of finding „gold‟ in the form of
 plants or animals as potential sources for lifesaving drugs that could become
 important in the treatment of serious diseases such as reserpine (a treatment
 for hypertension) podophyllotoxin (the base of an important anti-cancer drug),
 and vinblastine (used in the treatment of certain cancers). The plants of
 various regions have been well documented for their medicinal values but there
 is still need for proper documentation of these plants because such type of
 study basically lies in finding out the usage of plants or its parts for better
 understanding from ethno-medical uses.
 Herbal medicine is a triumph of popular therapeutic diversity and used as
 complementary therapies in many developing countries. Until the discovery of
 modern medicines, any system of medicine that relieved the patient and their
 ailment(s) was considered to be a therapeutic system without further
 investigation. Whether the system was properly analyzed, researched or
 organized did not matter. But with the rapid development of conventional
 medicines, this ethno medicinal plants and its knowledge required to be proved
 scientifically with proper evidence to prove the therapeutic efficacy of the ethnic
 system of medicine to be used as complementary therapies.
 Ethno medicine has been utilized for a long time for various disorders, now the
 time has come to use these resources as complementary therapeutics based on
 scientific validations. The era of grand systems has probably passed but it may
 be time to develop a new coherent approach to herb use for a scientific age.
 Apart from a general view that herbs are safer, there has been only a
 fragmentary rationale for using them as medicines in modern times.
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 Many plant based drugs were used as complementary therapies in industrial
 countries that were originally discovered by folk healers. Around 60%
 medicinally useful formulations and other health products, which are either
 derived or developed from plant origin dominate the global market of health
 care products. Quinine from cinchona tree had its origin in the royal
 households of the South American Incas. In the early 1500s, Indian fever bark
 was one of the first medicinal plants to find appreciative consumers in Europe.
 Taken from the cinchona tree (Cinchona officinalis), the bark was used as an
 infusion by native people of the Andes and Amazon highlands to treat fever.
 Tube curare in the West Amazon is from Chrondrodendron tomentosum; curare
 in modern medicine is made from this and named as tubocurarine. American
 Indians on the island of Guadeloupe used pineapple (Ananas comosos)
 poultices to reduce inflammation in wounds and other skin injuries, to aid
 digestion and to cure stomachache. In Ayurveda and other Indian systems of
 medicines, use of different plants for treating ailments was based on the fact
 that the additive or synergistic effects of the secondary metabolites present in
 those plants enhance therapeutic viability of the phytoconstituents. This
 knowledge and experiential database can provide new functional leads to
 reduce time, money and toxicity – the three main hurdles in drug development.
 Many conventional drugs originate from plant sources a century ago, most of
 the few effective drugs were plant based. Examples include artemisinin,
 atropine, digoxin, ephedrine, gallanthamine, morphine, physostigmine,
 quinine, reserpine, salicylic acid, sennoside, Taxol, vincristine, vinblastine,
 glycyrrhizin, and psoralen. Similarly a second antimalarial in addition to
 quinine is now available for cerebral malaria resistant to chloroquine. Other
 analogues of artemisinin are now being evaluated and arteether and
 artemether were found to be more effective. Flavopiridol is totally synthetic, but
 the basis of it is rohitukine which is isolated from Dysoxylum binectariferum
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 Hook. f. (Meliaceae), which is phylogenetically related to the ayurvedic plant D.
 malabaricum Bedd. used for rheumatoid arthritis.
 The successful introduction of these plants into modern therapeutics indicates
 that other discoveries are waiting to be made. The plants used in Indian
 Systems of Medicine showed the presence of a variety of chemical entities,
 belonging to different classes. Combining the strengths of the knowledge base
 of complementary alternative medicines like Ayurveda with the dramatic power
 of combinatorial sciences and High Throughput Screening (HTS) will help in
 the generation of structure–activity libraries. The development of drugs from
 ethnic plants continues, with drug companies engaged in large scale
 pharmacologic screening of herbs.
 Drug development from ethnic medicinal plants has evolved to include various
 fields of inquiry and numerous methods of analysis. The process typically
 begins with a botanist, ethnobotanist, ethnopharmacologist, or plant ecologist
 who collects and identifies the plant(s) of interest. Collection may involve
 species with known biological activity for which active compound(s) have not
 been isolated (e.g., traditionally used herbal remedies) or may involve taxa
 collected randomly for a large screening program. Phytochemists (natural
 product chemists) prepare extracts from the plant materials, subject these
 extracts to biological screening in pharmacologically relevant assays, and
 commence the process of isolation and characterization of the active
 compound(s) through bioassay-guided fractionation. Molecular biology has
 become essential to medicinal plant drug discovery through the determination
 and implementation of appropriate screening assays directed towards
 physiologically relevant molecular targets. Despite the recent interest in
 molecular modeling, combinatorial chemistry, and other techniques by
 pharmaceutical companies and funding organizations, ethnic medicines remain
 an important source of new drugs, new drug leads, and new chemical entities
 (NCEs). Numerous methods have been utilized to acquire compounds for drug
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 discovery including isolation from plants, synthetic chemistry, combinatorial
 chemistry, and molecular modeling. Natural products provided a starting point
 for new synthetic compounds, with diverse structures and often with multiple
 stereocenters that can be challenging synthetically. Many structural features
 common to natural products (e.g., chiral centers, aromatic rings, complex ring
 systems, degree of molecule saturation, and number and ratio of heteroatoms)
 have been shown to be highly relevant to drug discovery efforts. Furthermore,
 since the escalation of interest in combinatorial chemistry and the subsequent
 realization that these compound libraries may not always be very diverse, many
 synthetic and medicinal chemists are exploring the creation of natural product
 and natural-product like libraries that combine the structural features of
 natural products with the compound-generating potential of combinatorial
 chemistry. Several factors have contributed to the revival of interest in plant
 derived products which include, undisputed clinical efficacy of the product,
 compounds with less direct therapeutic potential may offer new molecular
 templates for the design of more effective drugs, as an alternative to
 established therapy and a valuable, inexpensive sources of “feed stock”
 molecules that can be really transformed into drugs. Biodiversity is a major
 source for drug development which fuels this reviving interest. For the
 exploration of this resource for new leads for drug development, high
 throughput screening for bioactivity has great potential. However, for an
 efficient exploration of this resource new methods are required that enable the
 rapid identification or false-positives and known active compounds. This can
 help in developing several new chemical entities (NCE) from ethno medicine.
 Ethnopharmacologic approach is based on botany, chemistry and
 pharmacology (observation, identification, description and experimental
 investigation) but other disciplines have made vital contributions. Based on
 these considerations, ethnopharmacology is defined as “the interdisciplinary
 scientific exploration of biologically active agents traditionally employed or
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 observed by man”. This study of traditional drugs is not meant to advocate a
 return to the use of these remedies in their aboriginal form, or to exploit
 traditional medicine. The objectives of ethnopharmacology are to rescue and
 document an important cultural heritage before it is lost, and to investigate
 and evaluate the agents employed. Thus, it plays an immense role in
 evaluation of natural products and more particularly the herbal drugs from
 traditional and folklore resources. Field observations and descriptions of the
 use and effects of traditional remedies, botanical identification, phytochemical
 and pharmacological studies are all within the scope of ethnopharmacology. It
 is essential that anthropologists interested in ethnopharmacology seek contact
 and collaboration with experts in botany, chemistry and pharmacology. Such a
 multidisciplinary approach presents added advantages. Even in recent times
 an anthropologist can give a detailed composition of an African poison ordeal
 without bothering about the chemical composition of the poisonous drink used
 or even its plant origin. The identification of medicinal plants and other
 traditional drugs is of course a crucial point, and good ethnopharmacological
 research can only be based on properly prepared voucher specimens, carefully
 authenticated by experts. Wherever possible, phytochemical studies on
 medicinal plants should be followed by a careful search for the biological
 activities of the compounds isolated. When biologically active principles have
 been found, the findings must be interpreted in the light of the traditional use.
 It is impossible to establish a dose-effect relationship unless the original drug
 preparations are analyzed and evaluated chemically and pharmacologically. In
 ethnopharmacological research, it is essential to have a proper sampling and
 analysis methods, and this necessity requires close cooperation by
 pharmacologists, with anthropologists and ethnobotanists on the one hand and
 specialists in chemical analysis on the another.
 Most traditional drugs are administered as mixtures of many components, and
 with today knowledge of the many possible interactions between drugs, and
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 between food and drugs, ethnopharmacological research must deal with this
 aspect too. Additive, synergistic, or antagonistic effects are all possible. Various
 admixtures have also been shown to affect the bioavailability of
 pharmacologically active principles. Pharmacological studies of traditional
 medicinal agents should be therefore initiated prior to, or in parallel with,
 chemical research and should guide the isolation of active principles. Field
 observations of traditional therapies and the pharmacological effects in
 humans should be carried out by trained pharmacologists, and when
 interesting activity is found, controlled experiments should be initiated.
 Ethnopharmacology is not just a science of the past using an outmoded
 approach. It still constitutes a scientific backbone in the development of active
 therapeutics based upon traditional medicine of various ethnic groups with the
 ultimate aim of validating these traditional preparations, either through the
 isolation of active substances or through pharmacological findings.
 In voluminous part of the developing countries, with ethnic groups and
 informal settlements, ethnic healers are the important source(s) for the
 treatment of Ethno medicine in complementary various therapeutics diseases,
 such as cut wounds, skin infection, swelling, aging, mental illness, asthma,
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 diabetes, jaundice, scabies, eczema, snake bite, gastric ulcer etc,. They provide
 instructions to local people on how to prepare medicine from herbal or they
 prepare and give it to the patients. There are no records and the information is
 mainly passed on verbally from generation to generation. The local knowledge
 on various medicinal plants, ethnomedicinal preparations are useful resources,
 which may be scientifically evaluated and disseminated for efficacious drug
 development and improved health status. Thus traditional knowledge from
 various part of the world provides a good source of drug discovery for the
 future.
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 Editor’s choice:
 What is transit of Venus?
 A transit of Venus across the Sun takes place when the planet Venus
 passes directly between the Sun and Earth, becoming visible against (and
 hence obscuring a small portion of) the solar disk. During a transit,
 Venus can be seen from Earth as a small black disk moving across the
 face of the Sun. The duration of such transits is usually measured in
 hours (the transit of 2004 lasted six hours). A transit is similar to a solar
 eclipse by the Moon. While the diameter of Venus is more than 3 times
 that of the Moon, Venus appears smaller, and travels more slowly across
 the face of the Sun, because it is much farther away from Earth. Transits
 of Venus are among the rarest of predictable astronomical phenomena.
 They occur in a pattern that repeats every 243 years, with pairs of
 transits eight years apart separated by long gaps of 121.5 years and
 105.5 years. The periodicity is a reflection of the fact that the orbital
 periods of Earth and Venus are close to 8:13 and 243:395
 commensurabilities. The recent transit of Venus occurred on 5 and 6
 June 2012, and was the last Venus transit of this century; the prior
 transit took place on 8 June 2004. Venus transits are historically of great
 scientific importance as they were used to gain the first realistic
 estimates of the size of the Solar System.
 mailto:[email protected]

Page 50
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 50
 A Simple Approach to
 Fuzzy Set
 Kukil Kalpa Rajkhowa
 In our day to day life, as often, we arrive some situations of uncertainty,
 ambiguity, imprecision etc. The interpretations of these types of situations
 always face vague ideas. But, the thing is that one has to accept the
 interpretation with vagueness. It is a very tough job to bring an ambiguous
 term to certainty. They are opposite to each other. Here, we are interested in
 the discussion of uncertain terms in the mathematical point of view.
 In our school level, we are taught, a set is a collection of definite or well-defined
 objects. For example,
 (i) The collection of vowels in English alphabet,
 (ii) The collection of positive even integer which are less than 10.
 (iii) The collection of months in a year etc.
 Then, we are given an example of a collection, which is not a set, and it is the
 collection of intelligent students in a class. Because intelligence cannot be
 specified or discussed in a quantitative way, then, what is this? It is a
 collection, but not a set !
 We consider another collection-the collection of all cloudy weathers of
 Guwahati in 2011. A question arises-what is the maximum amount of cloud for
 which a day is said to be cloudy? Obviously, it is unspecific. There may be
 more cloud in the sky or may be less. This means, weathers‟ membership to

Page 51
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 51
 the „collections of cloudy weather‟ is not a point of yes or no, but a point of
 degree.
 Another interesting example is the collection of regular students in a class.
 When a student is said to be regular? Suppose we agree with 80% for
 regularity, then what about the student, if his attendance his 79%. Is he
 irregular? If not, why?
 These are some examples, which are not sets, due to the vague ideas like-
 intelligence, cloudiness and regularity. In 1965, Lofti Zadeh introduced the
 concept of fuzzy set for the discussion of these types of vague concepts. For
 understanding vagueness, fuzzy set theory is used tremendously. A fuzzy set is
 a mapping from a set to the closed interval [0, 1]. It is a concept of graded
 system-a concept in which an element has a degree of membership between 0
 and 1. Actually, fuzzy sets generalize the concept of characteristics function.
 The characteristics function χA of a set A is defined as follows:
 χA(x)=1, if x is an element of A;
 =0, if x is not an element of A.
 In case of characteristics function, we precisely depend upon the answers „yes‟
 or „no‟. In fuzzy set, the degree of membership is more general than merely „yes‟
 or „no‟.
 Now, we are going to discuss the 3rd example of fuzzy sets, which has been
 given earlier. Suppose a student has 100% attendance, then the regularity
 membership value i.e. the degree of the student is 1. If the attendance of a
 student is 0%, then the membership value of the student is 0. These are the
 extreme degrees or grades. Different degrees are obtained in between 0 to 1 for
 the attendance percentage of different students. So, the regularity of any two
 students is comparable by their degrees. For example, if two students A and B
 have degrees 0.7 and 0.68 respectively, then, A is more regular than B. The
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 comparison of any two students provides the proper interpretation of regular
 students in pleasant manner. In the same way, the other vague concepts are
 discussed with the help of graded concept. The graded concept is all about the
 quality not about the quantity. Hence, fuzzy set discusses the quality of a
 system.
 About the author
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 Gravitation cannot be held responsible for people falling in love.
 How on earth can you explain in terms of chemistry and physics so
 important a biological phenomenon as first love? Put your hand on a
 stove for a minute and it seems like an hour. Sit with that special
 girl for an hour and it seems like a minute. That's relativity……..
 Albert Einstein
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 Renewed interest in
 Natural products:
 contributing factors and
 new technologies
 Dr. Sofia Banu
 Recent technological advances and the development of new methods have
 revolutionized the screening of natural products and offer a unique opportunity
 to re-establish natural products as major source of drug leads. New
 technologies in analytical spectroscopy have pushed the limits of observation,
 so that discovery of new molecules requires only a few micrograms, a small
 portion of the material that was required only 10 years ago (1). In natural
 product drug discovery, the conventional approach suffered from problems like
 low yields, dereplication, difficulty in separation and inconsistent biological
 activity. However, the introduction of innovative technologies like high
 throughput screening (HTS) and recent advances in extraction like
 Supercritical Fluid Extraction (SFE) using fluid such as CO2, ethane, NO2 and
 ethylene has made significant positive impact on natural product discovery. It
 has been used successfully in combination with enzyme immunoassay
 analysis, anion exchange disk adsorption and gas chromatography (2).
 Computerization and automation of extraction processes have accelerated the
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 pace of natural product drug discovery while chromatography, electrophoresis
 and spectroscopy have revolutionized the entire natural products research.
 Recently, traditional analytical methods are replaced by modern methods,
 which include hyphenation techniques, high throughput technologies,
 miniaturization, robotics, pharmacophore modelling, virtual screening, docking
 and neural networking to efficiently access the bioactive metabolites. Mass
 spectrometer being a universal detector when coupled with chromatographic
 techniques has resulted in better and enhanced sensitivity, which has led to
 identification and elucidation of complex mixtures. For a rapid phytochemical
 investigation of plant extracts and to perform efficient screening of extracts, the
 combined techniques such as HPLC coupled to UV photodiode array detection
 (LC/UV) and to mass spectrometry (LC/MS or LC/MS/MS) or LC/NMR or
 LC/TPS – MS-MS is appropriate. Separation and detection efficiency of present
 methods can be greatly enhanced by using combinations like HPLC – electro
 spray ionization – MS-MS analysis (3), HPLC-UV and HPLC positive– EST –MS
 analysis (4). The difficulty in purification and the identification are now
 eliminated with the use of advanced HPLC (high performance liquid
 chromatography, high resolution 2D‐NMR (two dimensional Nuclear Magnetic
 Resonance) and spectroscopic methods.
 The availability of molecular targets, the ability to engineer such targets into
 simple reporter systems such as yeasts, and the use of robotics to handle the
 samples and conduct the assays make random screening of chemical diversity
 a very attractive approach to the discovery of novel activity. Nowadays,
 bioactivity guided screening followed by isolation and characterization of a NP-
 lead molecule is the first step for drug development; after that the NP-lead
 enters into the drug discovery stage involving target identification and lead
 optimization. Lead optimization is an outcome of various steps including
 analysis (also involves QSAR and molecular modelling), design, synthesis and
 screening. In the drug discovery and development stages, the pharmacokinetics
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 and pharmacodynamics including absorption, distribution, metabolism,
 excretion, and toxicity (ADMET) for the test drug molecule are thoroughly
 investigated. After analyzing all these data, the drug molecule may enter into
 the final development stage for drug delivery that involves proper production
 formulation, which is eventually considered for clinical trials. The final
 launching of a natural product based drug in the market is a multi-step
 phenomena starting from its discovery stage (5).
 The new technologies/ approaches
 a) Molecular modelling and docking tools The use of modern molecular modelling and docking tools is be applied to
 enrich the process of derivatization of natural products by guiding or
 complementing the rational design and selection of more promising derivatives
 for subsequent synthesis and biological evaluation. An example molecular
 modeling and docking tools has been used to artemisinin-based analogs as
 potential haem inhibitors.
 b) Natural Product-Based Libraries
 An impressively large number of novel naturally-derived compounds have been
 isolated and characterized over the years. The creation of virtual and/or
 physical repositories of these compounds now have helped to keep track of
 these compounds and simultaneously create a rich resource that can be
 tapped for drug discovery efforts. Examples of such databases already exist
 (Dictionary of natural products. 2010. A marine natural product database), and
 these can be valuable for fragment- or ligand-based virtual screening, as well
 as for ligand docking studies on a variety of known protein targets. For natural
 product chemists, a significant source of information is the Dictionary of
 Natural Products available in CD-ROM format, with a commitment to provide
 regular updates. Also, there is Natural Product Alert (NAPRALERT:
 http://www.napralert.org/), which contains ethnomedical, chemical and
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 biological information from over 150,000 scientific research articles dating
 back to 1650 A.D. representing over 129,000 chemical compounds, over
 52,000 plant, marine, microbial and animal species and more than 1.5 million
 records with biological activity reports. NAPRALERT currently contains the
 extracted information to the present. Approximately 80% of the file is a
 systematic survey of the literature from 1975 to date. Other databases e.g. are
 http://bioinformatics.charite.de/supernatural, http://zinc.docking.org. A
 Natural Products Database (NPD) of commercially available natural products
 and natural product derivatives is now available in ZINC
 (http://zinc.docking.org). NPD contains compounds from seven vendors that
 advertise their compounds as being of natural origin, either pure natural
 products, or chemical derivatives of natural products. The "2008/5" version of
 the NPD contains almost 90,000 commercially available compounds. Physical
 repositories of crude and purified natural products also provide compound
 libraries for HTS, metabolic profiling, reverse pharmacology and related
 endeavours.
 Figure 1: A synthetic integrated approach to drug development using modern
 tools (Source Harvey 2008)
 http://bioinformatics.charite.de/supernatural
 http://zinc.docking.org/
 http://zinc.docking.org/

Page 57
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 57
 c) Target-identification and reverse pharmacology
 Another approach by which natural products may be useful in the
 identification of druggable targets is Activity-Based Protein Profiling (ABPP) [6].
 Protein reactive natural products (or privileged structures derived from them)
 can be useful in the development of ABPP probes (7). For example, compound
 E-64, acysteine protease inhibitor isolated from cultures of Aspergillus
 japonicas (8), is known to interact with plasmodial cysteine proteases (9) and
 has been successfully applied as a scaffold for the development of ABPP probes
 (10). Proteins/enzymes identified in this way can then be investigated further
 as potential therapeutic targets by both classical mechanism of action studies
 or reverse pharmacology (11). Reverse pharmacology offers an alternative
 means by which the molecular targets of biologically active compounds may be
 identified. Rather than apply a bioactive molecule in the identification of a
 molecular target, reverse pharmacology begins with the initial identification of
 potential protein targets (such as enzymes and receptors) by the application of
 bioinformatics tools that exploit the vast DNA-sequence databases provided by
 intensive genomic research. The potential targets identified in this way are then
 cloned and used to screen candidate ligands, which may include natural
 products (12). It has been argued that libraries of natural products and their
 derivatives are actually better suited for such screens simply because they
 span a much broader chemical space than most synthetic compound libraries
 currently available for this purpose (13). It has even been proposed that
 screening libraries should be intentionally optimized by adding to them
 molecules with biogenic or natural-product-like scaffolds (14), further
 underlining the value of natural products to such strategies.
 d) Metagenomics
 More recently, a metagenomics approach has been used to access a wider
 range of synthetic capabilities from bacteria (15). The steps involved in

Page 58
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 58
 metagenomics are i) Extracting environmental genomes ii) Construction of
 metagenomic DNA libraries iii) Expression vectors of metagenomic libraries and
 iv) Screening of metagenomic libraries. This involves sampling the entire
 bacterial DNA from an environmental sample and cloning the DNA in host
 organism such as E. coli. Recombinant bacteria can then be cultured and
 tested for the expression of bioactive metabolites. Similar work has explored
 the peptide synthetase genes and polyketide synthase genes of cyanobacteria
 (16). The metagenomics approach has led to the discovery of novel compounds
 with antibiotic activity, the turbomycins (17).
 e) Antisense silencing technology
 The concept of „differential smart screens‟ involves the comparison of the
 ratios of the binding potencies at the two receptor sites for a known selective
 ligand and for an extract, it was shown to be possible to predict which extract
 was likely to contain components with the appropriate pharmacological activity
 (18). The technique is limited to a relatively small number of target sites, but
 the concept has been extended in a different therapeutic area by the use of
 antisense RNA against specific therapeutic targets to enhance the sensitivity of
 the modified cells to compounds acting at those targets. This was used to
 screen fermentation broths for antibacterial activity following inhibition of fatty
 acid synthesis (19). The use of whole-cell screens with the antisense silencing
 technology was very productive and has led to the discovery and
 characterisation of the novel antibiotics platensimycin and platencin (20).
 f) Chemical genetics or chemogenomics
 The clustering of proteins based on the structural similarity of their
 ligand-sensing cores combined with natural product-guided compound library
 synthesis provides a new rationale for chemogenomics. Protein Structure
 Similarity Clustering (PSSC) has opened up new opportunities for research in
 the currently developing field of „chemical genomics‟. A more focused, workable
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 definition appears to be the identification of small-molecule lead-like
 compounds for a member of a gene-family product and the subsequent use of
 these compounds to elucidate the function of other (disease-associated)
 members of the gene family. Currently, in this approach, the gene family
 products are predominantly classified on the basis of sequence similarities and
 function, for example, into kinases, phosphatases and proteases. More
 recently, there has been interest in systematically searching for small-molecule
 inhibitors of key steps in biochemical processes using this process (21). A
 different approach to the same area is the „chemical-genetics profiling‟ carried
 out in yeasts (22). This exploits a panel of yeast strains with selective
 mutations that highlight sensitivities to particular drugs. By building up a
 database of the effects of a wide range of known compounds, it is possible to
 interrogate drugs with unknown mechanisms or mixtures of compounds such
 as natural product mixtures. This technique highlighted unexpected
 similarities in molecular effects of unrelated drugs (e.g. amiodarone and
 tamoxifen) and also revealed potential anti-fungal activity of crude extracts.
 This activity was confirmed by isolation and testing of defined compounds,
 stichloroside and theopalauamide.
 Conclusions
 Despite a period in which pharmaceutical companies cut back on their use of
 natural products in drug discovery, there are many promising drug candidates
 in the current development pipeline that are of natural origin. Technical
 drawbacks associated with natural product research have been lessened, and
 there are better opportunities to explore the biological activity of previously
 inaccessible sources of natural products. With the increasing acceptance that
 the chemical diversity of natural products is well suited to provide the core
 scaffolds for future drugs, there will be further developments in the use of
 novel natural products and chemical libraries based on natural products in
 drug discovery campaigns. With the continuing need for novel drug-like lead
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 compounds against an increasing number of ever-more challenging molecular
 assay targets, the chemical diversity derived from natural products will be
 increasingly relevant to the future of drug discovery. Integration of natural
 products chemistry with synthetic chemistry, medicinal chemistry,
 pharmacology, biology, and associated disciplines ensures a greater chance to
 advance natural product leads into therapeutic drugs.
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 Rare isotopes and
 Nuclear Astrophysics Nandita Lahkar
 Rare isotopes are the radioactive nuclei with extreme neutron-to-proton ratio
 and they often decay within fraction of a second. These are not found on the
 Earth unless produced at the accelerators. But signatures of these nuclei are
 found in the supernovae and other stellar explosions like Gamma Ray Bursts,
 X-Ray Bursts etc., which indicates that they are naturally synthesized at
 extreme astrophysical environments. But their synthesis process is not yet
 clearly understood. Hence they are intimately linked to fundamental questions
 in astrophysics.
 The study of synthesis and distribution of nuclei in astrophysical environments
 has given us Nuclear Astrophysics as a new discipline of science. The usual
 process of synthesis of stable elements up to iron in stars has been studied
 well and with precision. The thermonuclear reactions going on deep inside the
 stellar cores have been producing the life bearing elements like oxygen, carbon,
 nitrogen etc. since the beginning of the universe in the Big Bang. But no
 astrophysical process can reliably explain the nature and abundance
 distribution of the rare isotopes. Explosive genesis through capture events in
 supernovae is also inadequate to address the nature of the rare isotopes.
 Reliable stellar model is yet to emerge.
 On the other hand, nuclear science needs to make its own progress to match
 specific events to the observed isotopes of the elements in stellar explosions.
 That is realized as a tremendous challenge [1]. Nuclear theory is still far from
 being able to predict the properties of the rare isotopes. Limited experimental
 data obtained so far have produced many surprises that have forced theorists

Page 64
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 64
 to adjust and rethink nuclear theories. Theory of nuclear masses and energies
 of resonant states is still not ripe for reliable astrophysical models.
 One way is to produce and study the rare isotopes in the laboratory that exist
 in astrophysical environments. That task, too, has proved to be enormously
 difficult. To date, vast majority of astrophysically important rare isotopes are
 still out of reach of even the most sophisticated rare isotope production
 facilities. In recent years, however, impressive progress has been achieved in
 this field; thanks to fascinating cryogenic technologies and material research.
 Number of rare isotope facilities now operates worldwide and nuclear
 astrophysics is considered as the prime target of study. Network of nuclear
 astrophysics have emerged that facilitate interdisciplinary connections and
 integrate experiments at rare isotopes facilities and other facilities like
 spectroscopic observations in astronomy. Some of the facilities are joint
 Institute for Nuclear Astrophysics in US, Extreme Matter Institute in Europe
 and Munich Cluster of Excellence on the Origin and Structure of the Universe
 in Germany.
 The study of rare isotopes in laboratories is also motivated by precise
 spectroscopic observations of certain types of stars. Astronomical observations
 often give evidence of new matter in the universe or new workings of Nature.
 Report on observation of technetium ( ), 9998 TcTc isotopes in red giant stars [2]
 motivates to study such neutron rich isotopes in comparatively less extreme
 environments. Advancements in stellar spectroscopy in near future will provide
 with more precise distribution and abundances of the rare isotopes in the
 cosmos. It will simultaneously cause further growth of technology of nuclear
 science and all of its connected disciplines.
 The neutron rich isotopes found in astrophysical events like supernovae and
 bursts stimulates to construct a satisfactory nuclear model to understand -
 what combinations of neutron and proton make a bound state? At National
 Superconducting Cyclotron Laboratory (NSCL) at Michigen State University,
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 several neutron-rich isotopes: 33224044 ,,, AlAlMgSi have been found [3]. The
 experiment required high beam intensity and high degree of purity because the
 isotopes were produced infrequently, in approximately 1 out of 1510 reactions.
 Such precision requirements are causing the growth of new facilities like
 Facility for Antiproton and Ion Research in Germany and the Facility for Rare
 Isotope Beams in the US. They will provide with advanced information on rare
 isotopes and will investigate the limits on existence of atomic nuclei. The key
 design of such facilities is to produce primary beams of heavy ions of energies
 of tens of MeV per atomic mass unit, from which one can, by a nuclear
 reaction, produce secondary beams of short lived nuclei. The result of intense
 beam is the beam if nuclei far from stability, radioactive nuclear beam (RNB),
 many of which are of great astrophysical interest [4]. This is especially true for
 the processes of nucleosynthesis occurring at high temperatures and short
 timescales, mostly during the rapid neutron capture events in supernovae.
 The Isotope Separation and Acceleration Facility (ISAC) in Canada, is one of the
 current generation of RNB facilities. Since last 15 years groups at ISAC have
 been producing and separating interesting short lived isotopes by bombarding
 certain targets with protons with energies of about a few hundred MeV. The
 facility allows measurements of cross sections of reactions that are important
 to understanding what nuclear reactions occur when stars explode or when
 they accrete matter in X ray bursts [4]. A clear picture of very hot environments
 in Nature therefore requires new information from such growing facilities.
 Certain exotic particle physics processes involving neutrinos are also studied
 by some eccentric workers to explain the synthesis of rare isotopes in extreme
 environments of supernovae. If the results are matched with observed
 abundance patterns of the isotopes, it will constrain several aspects of particle
 physics e.g. neutrino mass, number of flavors, interaction cross section and
 nature of neutrino oscillation.
 Nuclear astrophysicists are now at the threshold of understanding the role of
 rare isotopes. Rare isotope beam facilities will address the key questions
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 related the nuclei. Wide range of nuclear accelerator facilities will precisely
 measure the reaction rates of nuclei which are important in astrophysical
 processes. Nuclear Astrophysics is however more than rare isotopes. The
 exponential growth of this field will uncover hidden truths of all nuclear
 processes that drive astrophysical events.
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 Programming today is a race between software engineers striving
 to build bigger and better idiot-proof programs, and the Universe
 trying to produce bigger and better idiots. So far, the Universe is
 winning.
 Rich Cook
 Humanity is acquiring all the right technology for all the wrong
 reasons.
 R. Buckminster Fuller
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 Instrument of the issue: Lie Detector
 Dr. Raktim Pratim Tamuli
 "I don't know anything about lie detectors other than they scare the hell out of
 people". Richard Nixon
 Every one of us experienced a situation of lying in some part of our lives. All of
 us know what happens to us when we try speaking a lie even in front of our
 parents; we perspire a lot, our pulse increases, we breathe faster and a lot
 more.
 A polygraph, popularly known as a lie detector, is an instrument that measures
 and records several physiological responses such as heartbeat, blood pressure,
 respiration and electrical resistance (galvanic skin response or GSR) while the
 subject is asked and answers a series of questions., on the theory that false
 answers will produce distinctive measurements.
 William Marston used blood pressure and GSR to examine German Prisoners of
 War, who proclaimed himself as “father of the polygraph”.
 A polygraph machine comes in two forms, an analog polygraph and a digital
 polygraph. The analog polygraph is probably the instrument most people are
 familiar with. This machine is the one you see in most TV shows and movies. It
 has the person connected by wires to a seismograph looking instrument and
 measures their deception by making little lines and scribbles on a piece of long,
 thin paper that runs through the machine. Though some of these machines are
 still around and being used, most forensic psychophysiologists, as these
 examiners are called, use a computer now, or digital polygraph, to measure
 these same attributes.
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 The circuit diagram of the Lie
 Detector, that measures the
 galvanic skin response, is shown
 in Fig1. It consists of three
 transistors (TR1 to TR3), a
 capacitor (C1), two lights or LEDs
 (L1 & L2), five resistors (R1 to R5),
 and a variable resistor (VR1). This
 circuit is based on the fact that a
 person's skin resistance changes when they sweat (sweating because they're
 lying). Dry skin has a resistance of about 1 million ohms, whereas the
 resistance of moist skin is reduced by a factor of ten or more. Resistors R1 and
 R2 form a voltage divider. They have resistances of 1 000 000 ohms (1 mega
 ohms) and, because their values are equal, the voltage at the upper probe wire
 is half the battery voltage (about 4.5 volts). A person holding the probe wires
 will change the voltage at the upper probe wire depending on their skin
 resistance. The skin resistance is in parallel with R2 and, because it is likely to
 be similar to or smaller than R2, the voltage at the probe wire will fall as skin
 resistance falls. Capacitor C1 functions as a smoothing capacitor and removes
 the 50Hz induced mains hum that is found on a person's body. TR1 and R3
 form a buffer circuit (called an emitter-follower). The voltage at the emitter of
 TR1 follows the voltage at the probe wire and is now able to drive transistor
 TR2. Transistors TR1 and TR2, act as a voltage comparator. If the voltage at
 the base of TR2 is higher than that at the base of TR3 then the green LED (L1)
 will come on. If the reverse is true then the red LED (L2) will light.
 The polygraph test starts with a pre-test interview to gain some preliminary
 information which will later be used for “Control Questions” or CQ. This is
 followed by the actual test: some of the questions asked are “Irrelevant” or IR
 (Is your name Rahul?), others are “Probable Lie” control questions that most
 people will lie about (Have you ever speak a lie?) and remainder are the
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 “Relevant Question” or RQ, that the tester is really interested in. The test is
 passed if the physiological responses during the probable-lie control question
 (CQ) are larger than those during the relevant questions (RQ).
 An alternative is the Guilty Knowledge Test (GKT), or the Concealed
 Information Test (CIT): this test compares physiological responses to multiple-
 choice type questions about the crime, and the participants is rated on how
 they react to the correct answer. The tester has got no knowledge regarding the
 crime and circumstances in question.
 Most important thing is that how reliable a polygraph is; the test has got
 accuracy of 80-95%. But the reason the polygraph is not a lie detector is that
 what it measures--changes in heartbeat, blood pressure, and respiration--can
 be caused by many things. Nervousness, anger, sadness, embarrassment, and
 fear can all be causal factors in altering one's heart rate, blood pressure, or
 respiration rate. There are also a number of medical conditions such as colds,
 headaches, constipation, or neurological and muscular problems which can
 cause the physiological changes measured by the polygraph. Even if the device
 measures nervousness, one cannot be sure that the cause of the nervousness
 is fear of being caught in a lie.
 Can you cheat a lie detector?
 Aldrich Ames passed the polygraph test several times while with the CIA. He
 explained that he sought advice from his Soviet handler and received the
 simple instruction to: „Get a good night‟s sleep, and rest, and go in to the test
 rested and relaxed, be nice to the polygraph examiner, develop a rapport, and
 be cooperative and try to maintain your calm.‟
 National Human Rights Commission‟s guidelines relating to administration of
 Polygraph Test (Lie Detector) on an accused/suspect, are as following.
 1) No Lie Detector Tests should be administered except on the basis of
 consent of the accused. An option should be given to the accused
 whether he wishes to avail such test.
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 2) If the accused volunteers for a Lie Detector Test, he should be given
 access to a lawyer and the physical, emotional and legal implication of
 such a test should be explained to him by the police and his lawyer.
 3) The consent should be recorded before a Judicial Magistrate.
 4) During the hearing before the Magistrate, the person alleged to have
 agreed should be duly represented by a lawyer.
 5) At the hearing, the person in question should also be told in clear
 terms that the statement that is made shall not be a “confessional”
 statement to the Magistrate but will have the status of a statement
 made to the police.
 6) The Magistrate shall consider all factors relating to the detention
 including the length of detention and the nature of the interrogation.
 7) The actual recording of the Lie Detector Test shall be done in an
 independent agency (such as a hospital) and conducted in the
 presence of a lawyer.
 (8) A full medical and factual narration of manner of the information
 received must be taken on record.
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 Not everything that can be counted counts and not everything that counts
 can be counted.
 Albert Einstein
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 PhD Thesis abstract a) Thesis Abstract of Dr. Ajanta Deka
 Research Supervisor: Prof. Amarjyoti Choudhury
 Place of work: Department of Physics, Tezpur University, Tezpur, Assam
 Title of the PhD thesis: Density Functional Studies on Structural and
 Electronic Properties of Bare and Supported Gold Nanoclusters
 The goal of the present thesis is to investigate the structure, stability and
 reactivity of small gold nanoclusters both in the gas phase and on metal oxide
 supports by using density functional methods. The structure and stability of
 several isomeric cationic, neutral and anionic Aun (n = 2-13) clusters have been
 determined by performing calculations based on all electron scalar relativistic
 density functional theory (DFT). The reactivity at different sites within these
 clusters has been studied by using DFT based local reactivity descriptors.
 These studies enable us to predict the response of various sites within the
 cluster towards impending nucleophilic and electrophilic attacks. These
 predictions for the highly stable triangular Au6 cluster in cationic, neutral and
 anionic forms, have been verified by using CO as a probe molecule. We have
 also explored O2 adsorption and co-adsorption of CO and O2 on these clusters
 which serve as a first step towards CO oxidation. CO adsorption has also been
 studied on the gold monomer in various oxidation states in the gas phase and
 on a metal oxide support, namely, faujasite zeolite. This investigation enables
 us to examine the roles of the support and oxidation state of gold on CO
 adsorption. The process of reverse hydrogen spillover from bridging OH groups
 of the faujasite zeolite to gold monomer and Au6 cluster has been studied. In
 addition, we demonstrate the applicability of a Natural Transition Orbital
 (NTO)-Fragment Molecular Orbital (FMO) method to analyze optical spectra of
 interacting systems by performing time-dependent density functional theory
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 (TDDFT) calculations on coinage metal dimers M2 (M = Cu, Ag, Au) adsorbed at
 regular sites as well as neutral and charged oxygen vacancies of the MgO(001)
 surface. The contents of the thesis have been organized as follows.
 Chapter 1 gives a brief introduction to metal clusters. The chapter emphasizes
 the fact that their properties are significantly different from bulk materials as
 well as single atoms. It describes important properties of metal clusters like
 very high surface-to-volume ratio, shell structure, size sensitivity etc. along
 with some applications. Next we dwell on transition metal clusters including
 coinage metals. We discuss the significance of unfilled d shells which opens up
 the possibility of tuning their electronic structure and hence their properties.
 An overview of experimental methods for production of metal nanoclusters is
 also provided. We also present a brief discussion on properties of gold
 nanoclusters.
 Chapter 2 highlights the growing importance of theoretical methods in material
 science and gives a brief account of electronic structure methods including
 density functional theory (DFT). The fundamentals of DFT are discussed. We
 describe different kinds of basis sets and exchange correlation functionals used
 in DFT. We also discuss the hybrid Quantum Mechanics (QM)/Molecular
 Mechanics (MM) method used for the treatment of large systems. In addition,
 the basic formalism of TDDFT used for describing electronic excitations, is
 presented.
 Chapter 3 describes all electron scalar relativistic calculations that have been
 performed to investigate the electronic structures of neutral gold clusters (Aun,
 n = 2–13) in the gas phase using density functional theory with the generalized
 gradient approximation. Full unconstrained geometry optimizations of
 topologically different clusters and clusters belonging to different symmetry
 groups have been carried out by using the program DMol3. Twelve new
 structures have been characterized in this work. The study is further extended
 to include several isomers of singly charged cationic and anionic clusters in the
 same size range.
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 In Chapter 4, reactivity studies elucidating the response of various sites of the
 minimum energy cationic, neutral and anionic Aun(n = 2-13) clusters towards
 impending electrophilic and nucleophilic attacks has been determined using
 DFT based local reactivity descriptors, namely, Fukui function for nucleophilic
 attack f , Fukui function for electrophilic attack f , relative nucleophilicity
 f / f and relative electrophilicity f / f . From the relative reactivity indices
 it is predicted that in case of the minimum energy triangular Au6 cluster, the
 apex atom is prone to attack by a nucleophile like CO, while an electrophile like
 O2 prefers the mid site.
 Chapter 5 reports the interaction of adsorbates with gas phase gold
 nanoclusters and faujasite (FAU) zeolite supported gold monomers. The
 adsorption of the nucleophilic molecule CO and the electrophilic molecule O2
 on the neutral, cationic and anionic triangular Au6 cluster has been
 investigated. In order to understand the influence of a metal oxide support on
 the adsorption properties of CO, at first we investigate the gas phase
 adsorption of CO on the gold monomer in three oxidation states, 0, +1 and +3.
 Then the calculations are repeated with the gold atom anchored to an acidic
 form of faujasite zeolite. The support is represented by a 9T (T = tetrahedral
 unit of zeolite) cluster containing the six-member ring and three other Si atoms
 of the wall of the supercage of faujasite structure. For a more realistic
 representation of the support, we extend our study to an embedded cluster
 method where the zeolite support is modelled by a 60T cluster. The
 calculations have been performed by using the two layered ONIOM (Our-own-
 N-layered Integrated molecular Orbital + molecular Mechanics) method, as
 implemented in the program package Gaussian 03.
 Chapter 6 discusses the phenomenon of reverse hydrogen spillover of acidic
 protons from H-FAU zeolite to Au0, Au+ and Au6 clusters. Structure and
 energetics of these supported clusters have also been studied. In the gas
 phase Au6 minimizes to a triangular structure while on zeolite support it has a
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 three dimensional structure with three apical centers bending towards the
 support. In all cases, except for Au+H/H-FAU cluster, the hydrogenated
 clusters AunH/2H-FAU, AunH2/H-FAU and AunH3/FAU generated by stepwise
 reverse hydrogen spillover from bridging OH groups of zeolite are energetically
 preferred over the Aun/3H-FAU structures.
 Chapter 7 illustrates the advantages of a strategy for interpreting optical
 spectra of interacting systems on the basis of linear-response time-dependent
 density functional theory (TDDFT) calculations. We apply it to assign and
 characterize optical transitions of coinage metal dimers M2 (M = Cu, Ag, Au)
 adsorbed at ideal oxygen sites of MgO(001) as well as at oxygen vacancies, Fs
 and Fs+. The method is based on a combined natural transition orbitals (NTO)
 and fragment molecular orbital (FMO) analysis. The TDDFT calculations have
 been carried out at the generalized-gradient level on structures that had been
 obtained with cluster models embedded in an elastic polarizable environment.
 The combined NTO and FMO results allow us to analyze the spectra both
 qualitatively and quantitatively.
 Chapter 8 summarizes the salient features emerging out of the present thesis
 and enunciates scope of future development in this direction.
 b) Thesis Abstract of Dr. Debashis Dey
 Supervisor: Prof. Rita Choudhury
 Place of work: Department of Mathematics, Gauhati University, Guwahati,
 Assam
 Title of the PhD thesis: Studies of some flow problems in elastic-viscous fluids
 The time dependency in the constitutive equation shows the divergent
 behaviour of elastico-viscous fluid. The induced viscosity of these visco-elastic
 fluids enables the physics of energy dissipated during the motion and its
 elasticity analyses the energy stored during the flow. Broadband Visco-elastic
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 Spectroscopy and Resonant Ultrasound Spectroscopy are commonly used
 appliances to study the behaviour of visco-elastic fluid. The physics of visco-
 elastic fluid flow has been used in many engineering problems and also in
 various blood flow problems. Many rheological models have been proposed to
 describe the mechanical behaviour of elastico-viscous materials but in this
 study, we have chosen the models of Walters liquid (Model B/) with short
 memories to investigate the flow behaviours in specific problems.
 In Chapter I, the outlines of various theories proposed to explain the non-linear
 effects such as normal stress effect, Merrington effect, Weissenberg effect etc.
 and their advantages and defaults are given. A brief deduction of Walters liquid
 (Model B/) has been done. The constitutive equation of Walters liquid (Model
 B/) has been given in Cartesian co-ordinates. Various fluid flow mechanisms
 are presented and some of the dimensionless numbers are also defined. The
 work-done in non-Newtonian fluid and motivation of this present work are
 integrated in last sections.
 In Chapter II, the study of two-dimensional boundary layer flow along the wall
 of a convergent channel with slip velocity of a visco-elastic electrically
 conducting fluid in presence of a strong transverse magnetic field has been
 investigated analytically. Similarity solutions are obtained by considering a
 special form of magnetic field and the slip velocity. Expressions for velocity and
 approximate skin friction at the wall have been obtained and numerically
 worked out for different values of the flow parameters involved in the solution.
 The visco-elastic effects on the velocity and the approximate skin friction co-
 efficient have been presented graphically for various values of the flow
 parameters across the boundary layer.
 In Chapter III, the two dimensional problem of free convective MHD flow of a
 non-Newtonian electrically conducting fluid in porous medium confined
 between two long vertical wavy walls has been investigated under the
 assumption that the wavelengths of the wavy walls are large. The amplitudes of
 the wavy walls considered are different. A uniform magnetic field is assumed to

Page 76
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 76
 be applied perpendicular to the walls in the absence of waviness. Regular
 perturbation technique is used to solve the problem, where perturbation
 parameter is inversely proportional to the wavelength. Expressions for
 dimensionless velocity, temperature and shearing stress at both the walls have
 been obtained and numerically worked out for different values of the
 parameters involved in the solution. The shearing stresses at the wavy walls
 have been presented graphically for various non-Newtonian parameters.
 In Chapter IV, the free convective MHD flow of a non-Newtonian electrically
 conducting fluid past an infinite vertical porous plate in the presence of
 constant suction and heat absorbing sink has been discussed. To obtain the
 solutions for the velocity and temperature fields, mean skin friction and mean
 rate of heat transfer, the multiparameter perturbation approximation has been
 used. Expressions for dimensionless velocity, temperature, mean skin friction
 and mean rate of heat transfer at the plate have been obtained and numerically
 worked out for different values of parameters involved in the solution. The
 mean skin friction and mean rate of heat transfer have been presented
 numerically and the dimensionless velocity and temperature have been
 presented graphically for various values of non-Newtonian parameters.
 In Chapter V, the free and forced convective MHD flow of a non-Newtonian
 electrically conducting fluid past a vertical porous oscillating plate with
 variable suction and constant heat flux has been investigated. A magnetic field
 of uniform strength is transversely applied to the plate. To obtain the solution
 of the problem multi-parameter perturbation scheme has been used. The
 expressions for the velocity field, temperature field, skin friction and the rate of
 heat transfer at the plate are derived in nondimensional forms and numerically
 worked out for different values of parameters involved in the solution. The
 dimensionless velocity has been presented graphically and the mean shearing
 stress has been presented numerically for various values of non-Newtonian
 parameter with the combination of other flow parameters.
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 In Chapter VI, The unsteady free convective MHD flow of a visco-elastic fluid
 past a moving semi infinite tilted porous plate has been investigated in
 presence of radiation with uniform suction. It has been assumed that the
 temperature of the plate varies linearly with time. A uniform magnetic field of
 strength Bo is applied in the direction perpendicular to the plate. For solving
 the equations, multi-parameter perturbation scheme has been used. The
 velocity profile, shearing stress, temperature distribution and rate of heat
 transfer have been obtained and numerically worked out for different values of
 flow parameters involved in the solution. The velocity profile has been
 presented graphically and skin friction has been presented numerically for
 various values of flow parameters involved in the solution along with the visco-
 elastic parameter. The temperature field and the rate of heat transfer are not
 significantly affected by the visco-elastic parameter.
 In Chapter VII, the problem of three dimensional free convective flow with heat
 and mass transfer of a visco-elastic fluid through a highly porous medium with
 periodic permeability has been investigated. The porous medium is bounded by
 an infinite vertical porous plate with constant suction. The free stream velocity
 is supposed to be uniform. The analytical expressions for dimensionless
 velocity profile, skin-friction, the rate of heat transfer and the rate of mass
 transfer have been obtained and these results have been presented graphically
 for different values of the flow parameters involved in the solution.
 In Chapter VIII, the mixed convective MHD flow with heat and mass transfer of
 an elastico-viscous fluid from a vertical surface with ohmic heating has been
 investigated in presence of radiation. A uniform magnetic field of strength B0 is
 applied in the direction perpendicular to the plate. The governing equations of
 the fluid, the heat transfer and the mass transfer have been solved subject to
 the relevant boundary conditions. For solving the basic equations of motion,
 perturbation scheme has been used. The approximate solutions have been
 derived for the velocity profile, temperature field, concentration field, skin
 friction, rate of heat transfer and rate of mass transfer. The velocity profile has
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 been presented graphically and skin friction and rate of heat transfer at the
 plate have been presented numerically for various values of flow parameters
 involved in the solution.
 In Chapter IX, the unsteady free convective elastico-visocus fluid flow past a
 porous inclined plate in slip flow regime in presence of periodic temperature
 and concentration has been analyzed. The suction at the plate is assumed to
 be fluctuating with time. The governing equations of the problem have been
 solved by using perturbation scheme. The approximate solutions have been
 derived for the velocity profile, temperature field, concentration field, skin
 friction, rate of heat transfer and rate of mass transfer. The values of the skin
 friction co-efficient are calculated numerically and presented in tabular form
 for various values of the flow parameters. The influence of visco-elastic
 parameter with the combination of other flow parameters on the velocity profile
 have been obtained and illustrated graphically.
 About the author
 Dr. Debasish Dey did his MSc from Gauhati University. He
 obtained his PhD degree in Mathematics from Gauhati
 University. He has more than 10 research papers and
 conference proceedings to his credit. Presently he is
 working as an assistant professor in the department of
 Mathematics, GIMT, Guwahati. He can be reached at
 [email protected].
 c) Thesis Abstract of Dr. Ankur Gogoi
 Research Guide: Supervisor: Dr. Gazi A Ahmed
 Co-supervisor: Prof. Amarjyoti Choudhury
 Place of work: Department of Physics, Tezpur University,
 Tezpur, Assam
 mailto:[email protected]
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 Title of the PhD thesis: Characterization of small particulate matter by
 using an indigenously designed laser based probe and development of
 relevant software
 In this work a laser based light scattering setup was designed and fabricated to
 investigate the natural and artificial small particulate matter, in order to find
 their optical characteristics in terms of spectroscopic properties, scattering
 matrix elements, absorption and extinction coefficients, morphology and
 internal structure. Scattering properties of spherical and non-spherical
 aerosols (such as NH4Cl, NaCl, TiO2, MgO, SiO2, diesel smoke particles etc.),
 semi-conductor nanoparticles (PbS, ZnS, ZnO etc.) and hydrosols (fresh water
 diatoms – a type of biological microorganism) has been studied with this setup.
 The setup consists of laser source, delivering and collection optics units,
 specially designed sample holders, nephelometric and spectroscopic
 arrangements, data acquisition systems and associated instrumentation.
 Moreover, two computer programs TUMiescat.c and TUTscat.c have been
 developed during 2008 - 2009 for studying the light scattering properties of
 spherical and nonspherical particles respectively. TUMiescat.c is based on Mie
 scattering theory whereas TUTscat.c is based on T-matrix approach. Monte
 Carlo simulation of the optical and physical processes is also being performed
 to make comparative analysis with observations and improve on the existing
 computational techniques. Recently, an interactive software package had been
 developed as an analytical tool for modeling electromagnetic scattering
 properties of both spherical and nonspherical particles (cylinders and
 spheroids) and for the analysis of the experimental results from some unknown
 scatterer. The graphical user interface (GUI) associated with the software
 enable the user to visualize the effect of changing input parameters on the
 resulting scattering patterns in near real time. In addition to its ease of use, it
 has high computational accuracy, efficiency, reliability and adaptability. First
 demonstration of the software was made in the 12th Electromagnetic and Light
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 SAVE
 TREES
 SAVE
 FUELS
 SAVE
 WATER
 SAVE
 EARTH
 D
 Scattering Conference, Department of Physics, University of Helsinki, Finland,
 June 28 – July 2, 2010.
 About the author
 Dr. Ankur Gogoi is presently working as an Assistant
 Professor, Department of Physics, GIMT, Tezpur. He perused
 his PhD degree from Tezpur University. He has till now
 twelve peer reviewed papers in different international
 journals, two conference proceeding papers, two online
 monographic summaries and one book chapter to his credit.
 He can be reached at [email protected].
 Give me a place to stand, and I will move the earth.
 Archimedes of Syracus (287-212 B. C. E)
 Energy is neither created nor destroyed. It just changes shape.
 Sheri Reynolds
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 Higher studies/ opportunities
 2. Research Position in the field of Nanosciences and nanotechnology at
 The Nanosciences Foundation, 2012 France
 Scholarship Application Deadline: September 16, 2012
 See the link: http://www.fondation- nanosciences.fr/RTRA/en/513/programme-
 des-doctorants-2012.html
 1. International PhD Scholarship in Computer Science and IT at RMIT University, Australia 2012
 Scholarship Application Deadline: November 30, 2012 See the link: http://www.rmit.edu.au/browse;ID=3alnwrva3ybs
 3. Master’s Scholarship in Pharmacy & Life Sciences at the School of Pharmacy & Life Science
 Scholarship Application Deadline: MSc OSPAP: September 16, 2012, MSc Clinical Pharmacy Practice: February 28, 2013
 See the link: http://www.rgu.ac.uk/areas-of-study/subjects/health-professions/scholarships/merit-scholarships-school
 -of-pharmacy-and-life-sciences
 4. The Rhodes Trust funded Masters, DPhil Scholarships for Indian students at University of Oxford, 2013 UK
 Scholarship Application Deadline: July 31, 2012 See the link: http://www.rhodeshouse.ox.ac.uk/ files/Application/
 IndiaMemorandum.pdf
 http://scholarship-positions.com/blog/international-scholarship-for-phd-program-2011/201104/
 http://scholarship-positions.com/blog/scholarship-for-computer-science/201104/
 http://www.rmit.edu.au/browse;ID=3alnwrva3ybs

Page 82
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 82
 5. International Max Planck Research School for Molecular Cell Biology and Bioengineering offers PhD Research in
 Molecular Cell Biology and Bioengineering, Germany 2012
 Scholarship Application Deadline: Registration deadline: July 1, 2012, Application deadline: July 10, 2012
 See the link: http://www.imprs-mcbb.de/index.html
 6. The Helen Hay Whitney Foundation supports early postdoctoral research training in all basic biomedical sciences, USA
 Scholarship Application Deadline: July 16, 2012 See the link: http://www.hhwf.org/HTMLSrc/ResearchFellowships.html
 7. UNESCO -L’OREAL Fellowships Programme for Young Women from all over the world in research developments in the field of life sciences at
 France and abroad, 2013
 Scholarship Application Deadline: July 15, 2012 See the link: http://portal.unesco.org/en/ev.php-
 URL_ID=44170&URL_DO=DO_TOPIC&URL_SECTION=201.html#1
 8. Postdoctoral Position in the field of Bioinformatics/ Molecular Nutrition, University of Trento, Italy
 Application Deadline: Contact Employer
 See the link: http://www.cosbi.eu/
 9. Research Doctorate Position at Verona University, 2013 Italy
 Application Deadline: August 24, 2012 See the link: http://neuroscience.psice.unibo.it/index.php?option=com_
 content&view=article&id=50&Itemid=41
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 10. Honours, Masters, PhD Research Position in the field of Astrophysics and Space Science for applicants from South Africa,
 Africa and international students, 2012 South Africa
 Application Deadline: September 30, 2012 See the link: http://www.star.ac.za/
 11. PhD positions in Theoretical Physics of Hybrid Quantum Devices at
 Dept of Physics and Astronomy, Macquarie University
 Application Deadline: August 31, 2012 See the link: www.qscitech.info
 .
 12. Postdoctoral position in polymer chemistry and catalysis at
 Supramolecular and Micellar Catalysis Group, KAUST Catalysis Center
 Application Deadline: August 27, 2012 Contact email: [email protected]
 .
 13. Postdoctoral position in Microfluidics and Nanofluidics Department of Tissue Regeneration, MIRA Institute, University of Twente
 Application Deadline: July 24, 2012
 See the link: http://www.hubrecht.eu/research/geijsen/index.html,
 http://www.utwente.nl/tnw/tr/ .
 http://www.qscitech.info/
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 Conferences/workshops/seminars 1. 13th Tetrahedron Symposium – Asia Edition
 Themes
 Sequencing nucleic acids: from chemistry to life sciences and medicine,
 Tuberculosis drug discovery: continuing to fail in good spirits, Oligonucleotide-
 based tools for pharmacology and nano-engineering, The future of kinase drug
 discovery - challenges and opportunities, Fragment-based drug discovery: a
 decade of thinking small, Modulation of DNA damage-response pathways in
 cancer therapy, The chemical biology of protein splicing, Molecular design for
 selective recognition and reaction with RNA, Target identification for
 biologically relevant small molecules, Direct Transformation of Unreactive
 Chemical Bonds, Total Synthesis as a Vehicle for Interrogating Biosynthetic
 and Biomechanistic Puzzle
 Date and place of conference: 27 - 30 November 2012, Taipei, Taiwan
 Abstract submission last date: July 6, 2012
 Conference link: http://www.tetrahedronsymposiumasia.com/
 2. Third International Conference on Multifunctional, Hybrid
 and Nanomaterials
 Themes
 Biohybrids and biomaterials (bioinspired, biomimetic materials,
 biomineralisation, biosensors, biocatalysts, green materials,
 synthetic/biopolymer hybrids, nanomedicine, drug delivery, biotemplates,
 bioreactors, living materials, bionanocomposites), Functional hybrid
 nanomaterials, nanocomposites and their applications (sol-gel derived hybrids,
 http://www.tetrahedronsymposiumasia.com/
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 functional hybrid nanoparticles and nanotubes, functional nanostructures,
 selforganisation of nanoobjects, nanocomposites; energy, environmental and
 structural hybrids, applications), Functional porous materials (zeolites, MOFs,
 COFs, mesoporous materials, macrocellular solids, hierarchically structured
 materials, clathrates, membranes, carbon-related functional porous materials)
 Date and place of conference: 3-7 March 2013 in Sorrento, Italy
 Abstract submission last date: September 3, 2012
 Conference link: http://www.hybridmaterialsconference.com/index.html
 3. 12 IKSS2012 — XIIth International Krutyn Summer School
 2012, 'Solving the World's Energy Demands with Molecules and
 Nanostructures in Sunlight'
 Themes
 Light harvesting, electron transfer, dye solar cells, spectroscopy, light
 absorbers, theoretical limits, energy conversion, materials science
 Date and place of conference: 30 Sep 2012 - 06 Oct 2012, Krutyn, Poland
 Abstract submission last date: July 1, 2012
 Conference link: http://12ikss.photovoltaics.com.pl/
 4. 3rd International Conference on Bioscience and
 Bioinformatics (ICBB '12)
 Themes
 Bio-Inspired Computation Bioinformatics Research and Applications,
 Biomechatronics and Biomedical Robotics, Biomedical Engineering and
 Technology, Biomedical Nanoscience and Nanotechnology, Biometrics,
 Biotechnology, Cognitive Biometrics, Computational Biology and Drug Design,
 http://12ikss.photovoltaics.com.pl/
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 Computational Intelligence in Bioinformatics and Systems Biology
 Computers in Healthcare, Data Mining and Bioinformatics, Modelling and
 Management, Experimental and Computational Biomechanics, Functional
 Informatics and Personalised Medicine, Immunological Studies, Medical
 Engineering and Informatics, Nano and Biomaterials, Biophysics, Biochemistry
 Computational Physiology, Computational Cardiology, Mathematical and
 Computational Oncology, Clinical Biomaterials, Health Management, Hospital
 Equipement, Nuclear Medicine, Radiobiology, Electrophysiology, Space and
 Ocean Medicine
 Place and date of conference: 29-31 December, 2012, Montreux, Switzerland
 Abstract submission last date: October 29, 2012
 Conference link:
 http://www.naun.org/conferences/2012/montreux/icbb/#dates
 5. 3rd International Colloids Conference - Colloids & Energy
 Themes
 Nanomaterials for energy generation and storage, catalysts for effective
 conversion of fossil energy, colloids and Interfaces in biofuels, photochemical
 conversions and interfaces, batteries, supercapacitors and other chemical
 energy storage, fuel cells and colloidal materials, hydrogen production, storage
 and utilization
 Place and date of conference: 21-24 April, 2013, Xiamen, China
 Abstract submission last date: Not mentioned
 Conference link: http://www.colloidsconference.com/
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 Every picture tells a story
 Bogoli boga phut di ja…..
 By Stephen Styris
 Night view of Saraighat bridge
 By Stephen Styris
 About the photographer
 Mr. Stephen Styris has been working as a feature photographer in Seven Sisters Post
 at Guwhati. His clicks are available at http://www.flickr.com/photos/stephenstyris/.
 He can be reached at [email protected].

Page 88
                        

Newsletter of North East India Research Forum N. E. Quest; Volume 6, Issue 1, April 2012
 88
 Pride of Assam
 By Himujjal Jibon Sarma
 Luitor eta par
 By Himujjal Jibon Sarma
 About the photographer
 Mr. Himujjal Jibon Sarma has been working as an Assistant Professor at GIMT,
 Guwahati. He is a photographer of Janasadharan Newspaper and Graphics & Web-
 developer at www.yuvanetsolutions.com (Pvt Ltd). His clicks are available at
 www.himujjalphotography.com. He can be reached at [email protected].
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 Details about the Northeast India Research Forum
 Date of creation of the forum: 13th November, 2004
 Area: Science and Technology
 Total number of members till date: 420
 Moderators
 1. Dr. Arindam Adhikari
 Director, KDJ Centre for Research in Materials & Technology, Pune-18
 Email: [email protected]
 2. Dr. Ashim J. Thakur
 Department of Chemical Sciences, Tezpur University
 Tezpur, Assam
 Email: [email protected]
 3. Dr. Utpal Borah
 Department of Chemical Sciences, Dibrugarh University
 Dibrugarh, Assam
 Email: [email protected]
 4. Dr. Khirud Gogoi
 University of California, San Diego, La Jolla, USA;
 Email: [email protected]
 5. Ms. Sumi Handique,
 Department of Environmental Science, Tezpur University
 Tezpur, Assam
 Email: [email protected]
 mailto:[email protected]
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 Editorial Team of N.E. Quest
 Volume 1
 Issue 1, April 2007: Dr. Arindam Adhikari
 Issue 2, July 2007: Dr. Tankeswar Nath
 Issue 3, October 2007: Dr. Ashim J. Thakur
 Issue 4, January 2008: Dr. Pranjal Saikia
 Volume 2
 Issue 1, April 2008: Dr. Sasanka Deka
 Issue 2, July 2008: Dr. Rashmi Rekha Devi
 Issue 3, October 2008: Dr. Prodeep Phukan
 Issue 4, January 2009: Dr. Manash Sharma
 Volume 3
 Issue 1, April 2009: Dr. Debananda Ningthoujam
 Issue 2, July 2009: Dr. Robert Singh Thngjam
 Issue 3, October 2009: Dr. Pankaj Bharali
 Issue 4, January 2010: Dr. Abdul Wahab
 Volume 4
 Issue 1, April 2010: Dr. Utpal Bora
 Issue 2, July 2010: Dr. Babita Baruwati
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 Issue 3, October 2010: Ms. Ananya Saikia
 Issue 4, January 2011: Dr. Saitanya Bharadwaj
 Volume 5
 Issue 1, April 2011: Dr. Mahen Konwar
 Issue 2, July 2011: Dr. Bipul Sarma
 Issue 3, October 2011: Dr. Binoy Saikia
 Issue 4, January 2012: Ms. Sumi Handique
 Volume 6
 Issue 1, April 2012: Dr. Smritimala Sarmah
 Cover Page designed by: Dr. Smritimala Sarmah
 WebPages:
 http://tech.groups.yahoo.com/group/northeast_india_research/
 http://www.neindiaresearch.org/
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