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Nature Line

Black Plum
Of  Indian Origin

Black plum, also known as Jamun is the fruit of the jamun tree. It 
is botanically known as Syzygium cumini in the genus syzygium of the 
family Myrtaceae. It is an evergreen tropical tree reaching heights up 
to 20m. The leaves of Jamun tree are oblong, opposite, smooth, glossy 
and have a terpentine smell. The flowers of Jamun are fragrant and 
small, about 5 mm in diameter. The fruits resemble large berries. The 
fruit has different names in different parts of India and in other coun-
tries. Some of these names are: Damson Plum, Duhat Plum, Jambolan 
Plum, Java Plum, Portuguese Plum, Nerale Hannu, Njaval, Jambul, 
Jamblang, Jambolan and Kalojaam. Jamun tree is native to India and 
Indonesia. The species is seen across India, Bangladesh, Pakistan, Ne-
pal, Sri Lanka, Malaysia, the Philippines and Indonesia. Indian mythol-
ogy describes the Indian subcontinent as an island called Jambudweep, 
situated in the centre of the world. The name Jambudweep means an 
island full of Jambu or Jamun trees. Jamun has been spread overseas 
from India by Indian emigrants and at present is common in former 
tropical British colonies and other countries. The wood obtained from 
the jamun tree is extremely strong and is used in construction works.
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So long as the memory of certain beloved friends lives 
in my heart, I shall say that life is good.

- Helen Keller 

Food Value 
The fruit is green, oblong, ovoid and turns pink to shining crim-

son black as it ripens. Fully ripen fruits are eaten fresh. The fruit has 
a combination of sweet, mildly sour and astringent flavour and tends 
to colour the tongue purple. Gulab Jamun made with jamun fruit is 
a dessert popular in Indian cuisine. The nutrients in Jamun include 
carbohydrate, fat, protein, fibre, vitamins A, B, C, minerals like mag-
nesium, phosphorus, sodium, potassium, calcium, copper, iron and 
folic acid. Wine and vinegar are also made from the fruit. 
Medicinal Use

Parts of jamun tree like fruits and barks are used for various treat-
ments. The leaves are antibacterial and are used for strengthening the 
teeth and gums. The bark has anti-inflammatory activity and in tribal 
medicine decoction of the bark is taken internally for dyspepsia, dys-
entery, and diarrhoea and also serves as enema. The bark is astringent, 
sweet sour, diuretic, digestive and anthelmintic. The leaves and bark 
are used for controlling blood pressure and gingivitis.

Jamun fruits are a good source of iron and are said to be useful in 
resisting the troubles of heart and liver. The fruits and seeds are sweet, 
acrid, sour, tonic, and cooling, and are used to treat diabetes, diar-
rhoea and ringworm. They are a rich source of vitamin A and vitamin 
C. The pulp of the fruit, extracts from the bark and seeds are of great 
benefit for lowering of blood glucose level. The seeds and fruits of 
jamun are an effective medicine against diabetes and it is claimed that 
alkaloid and a glycoside present in the jamun fruits and seeds help 
reduce blood sugar and control blood pressure. Sun dried seeds along 
with the outer skin are made into a fine powder for use as ingredient in 
medicines. Jamun powder as such is used for a better management of 
Diabetes. Taking dried extract of the seeds greatly reduces blood sugar 
and glucosuria. The seed is also used in various healing systems like 
Ayurveda, Unani and Chinese medicine for digestive ailments.

 [CGS]
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Space Line

Russian Billionaire Takes On Aliens 
Ahoy! Anybody Out There?  

Russian Billionaire?  Maybe a contradiction in terms two decades ago; 
but no longer! One Russian by name, Yuri Milner, hit the headlines in July 
2015 by gifting $100 million to a 10-year Project, named “Breakthrough 
Initiatives”, to seek out intelligent life outside the earth by sending and 
receiving digital messages to and from deep space.  Milner enjoys ample 
support from eminent scientists including the superstar physicist, Stephen 
Hawking, who says, “We are life. We are intelligent. We must know.”  

Milner’s generous act is, no doubt, a potent shot in the arm for the work 
going on  for several decades now, collectively known as SETI (Search 
for ExtraTerrestrial Intelligence). Carl Sagan (1934–96), the well-known 

American astronomer, author and sci-
ence communicator was among the 
foremost champions of SETI. It was 
Sagan who created the messages (Pio-
neer Plaque and Voyager Golden Re-
cord) sent to space onboard Pioneer 
and Voyager spacecraft in the early 
1970s. These messages were designed 
in such a fashion as to be potentially 
decipherable by any intelligent extra-
terrestrial being that happens to inter-

cept them. SETI basically relies on radio telescopes to constantly monitor 
electromagnetic messages transmitted by aliens; in addition, ground-based 
and space-based telescopes are made use of. Actually, rudimentary work had 
started in the early 1900s shortly after the invention of the radio; it did not 
turn into a concerted international enterprise until the 1980s, though. 

The Ohio State University Radio Observatory, called ‘Big Ear’, was built 
in the late 1950s that marked the beginning of organized SETI program. 
Later in the early 1970s, NASA initiated a study that resulted in a proposal 
for a huge radio telescope array, by name ‘Project Cyclops’. Its prohibitively 
huge estimated cost of $ 10 billion ruled out its construction; the report 
served as the basis of most future SETI work, nevertheless. The SETI Insti-
tute, a predominantly private-funded, non-profit organization, was estab-
lished in 1984 in California by a group of eminent scientists including Carl 
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Sagan in order “to explore, understand and explain the origin, nature 
and prevalence of life in the universe” in co-operation with other agencies 
such as NASA. This research also extends to discovery of planets outside our 
solar system (exoplanets), the potential for life elsewhere and the habitabil-
ity (including extremophiles – organisms capable of withstanding extreme 
conditions of environment) of other celestial bodies. Financial support from 
NASA to SETI activities has not been steady, though not entirely lacking. 
Enter Yuri Milner  …

The major part of Milner’s $ 100 million will go into what is called 
Breakthrough Listen starting July 2015 – perhaps the most comprehensive 
search for alien communications so far. It will intensify the search for intelli-
gent extraterrestrial communications in the universe. The Project intends to  
use, among other things, two major radio telescopes, the Green Bank Obser-
vatory in West Virginia, USA  and the Parkes Observatory in Australia (90 
meter and 60 meter-wide antenna arrays respectively) for thousands of hours 
every year instead of the meager 24–36 hours earlier.  The idea is to keep 
watch over the nearest million stars and hundred galaxies over an unprec-
edented range of 10 billion frequencies in the light and radio wave regions 
of the electromagnetic spectrum. This would make available to astronomy 
enthusiasts the most massive collection of data ever collected. 

There is also a second part of the Project, which is the international 
Breakthrough Message competition, with a $ 1 million prize, for creating 
digital messages meant for transmission and possible interception by aliens, 
if any. The organizers describe the purpose of this competition as less a need 
to transmit messages to space than to assess the global consensus on how best 
to represent the human race  in a message to worlds beyond.  

The current search for exoplanets has indicated that not less than 10% of 
the stars in Our Galaxy (The Milky Way) may have planets comparable in 
size to that of the earth, and with lukewarm temperatures, too. Technology 
has advanced so much that far more sensitive search of the universe can now 
be carried out than ever before.  In the words of the Astronomer Royal, Lord 
Martin Rees (University of Cambridge), “The chance of finding life has 
risen a billionfold when we realize that habitable planets aren’t rare, but 
there are literally billions of them in Our Galaxy.”

As it happens, SETI venture has been more an object of ridicule than ac-
colade in the past even at the hands of a section of scientists. Who knows better 
days are not in store for SETI enthusiasts? WE MAY NOT BE ALONE, AF-
TER ALL!          

[PR]
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Health Line

Personalized Heart Models 

To Plan Surgery

Researchers at MIT and Boston Children’s Hospital have developed 
a system that can take MRI scans of a patient’s heart and, in a matter of 
hours, convert them into a tangible, physical model that surgeons can use 
to plan surgery. In other words, System can convert MRI scans into 3D-
printed, physical models in a few hours.  The models could provide a more 
intuitive way for surgeons to assess and prepare for the anatomical idiosyn-
crasies of individual patients. 

This fall, seven cardiac surgeons at Boston Children’s Hospital will 
participate in a study intended to evaluate the models’ usefulness.   Po-

lina Golland, a professor of electri-
cal engineering and computer sci-
ence at MIT and her colleagues  led 
the project    and   Danielle Pace, an 
MIT graduate student in electrical 
engineering and computer science, 
spearheaded the development of the 
software that analyzes the MRI scans. 
Medhi Moghari, a physicist at Bos-
ton Children’s Hospital, developed 

new procedures that increase the precision of MRI scans tenfold, and An-
drew Powell, a cardiologist at the hospital, leads the project’s clinical work. 

MRI data consist of a series of cross sections of a three-dimensional 
object. Like a black-and-white photograph, each cross section has regions 
of dark and light, and the boundaries between those regions may indicate 
the edges of anatomical structures. Then again, they may not.

Determining the boundaries between distinct objects in an image is one 
of the central problems in computer vision, known as “image segmenta-
tion.” But general-purpose image-segmentation algorithms aren’t reliable 
enough to produce the very precise models that surgical planning requires. 
Typically, the way to make an image-segmentation algorithm more precise 
is to augment it with a generic model of the object to be segmented. Hu-
man hearts, for instance, have chambers and blood vessels that are usually 
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in roughly the same places relative to each other. That anatomical consist-
ency could give a segmentation algorithm a way to weed out improbable 
conclusions about object boundaries.

The problem with that approach is that many of the cardiac patients at 
Boston Children’s Hospital require surgery precisely because the anatomy 
of their hearts is irregular. Inferences from a generic model could obscure 
the very features that matter most to the surgeon.

In the past, researchers have produced printable models of the heart 
by manually indicating boundaries in MRI scans. But with the 200 or so 
cross sections in one of Moghari’s high-precision scans, that process can 
take eight to 10 hours, an unwieldy process.  

Pace and Golland’s solution was to ask a human expert to identify 
boundaries in a few of the cross sections and allow algorithms to take over 
from there. Their strongest results came when they asked the expert to seg-
ment only a small patch —one-ninth of the total area — of each cross 
section.

In that case, segmenting just 14 patches and letting the algorithm in-
fer the rest yielded 90 percent agreement with expert segmentation of the 
entire collection of 200 cross sections. Human segmentation of just three 
patches yielded 80 percent agreement.

Together, human segmentation of sample patches and the algorithmic 
generation of a digital, 3-D heart model takes about an hour. The 3-D-
printing process takes a couple of hours more.

 Currently, the algorithm examines patches of unsegmented cross sec-
tions and looks for similar features in the nearest segmented cross sections. 
But Golland believes that its performance might be improved if it also ex-
amined patches that ran obliquely across several cross sections. This and 
other variations on the algorithm are the subject of ongoing research.                

“Absolutely, a 3-D model would indeed help,” says Sitaram Emani, a 
cardiac surgeon at Boston Children’s Hospital. “We have used this type of 
model in a few patients, and in fact performed ‘virtual surgery’ on the heart 
to simulate real conditions. Doing this really helped with the real surgery 
in terms of reducing the amount of time spent examining the heart and 
performing the repair.”

This will also reduce the incidence of residual lesions — imperfections 
in repair — by allowing surgeons to simulate and plan the size and shape of 
patches to be used. Ultimately, 3D-printed patches based upon the model 
will allow them to tailor prosthesis to patient, Emani adds.  
[For details: http://news.mit.edu/]
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Edu Line

STEM Programme
Vital for All Countries

Barack Obama, President of USA in a speech on March 23, 2015 said: 
“Science is more than a school subject, or the periodic table, or the properties of 
waves. It is an approach to the world, a critical way to understand and explore and 
engage with the world, and then have the capacity to change that world...”

In a world that is becoming increasingly complex, success is driven not 
only by what you know, but by what you can do with what you know. It is more 
important than ever for the youth to be equipped with the knowledge and skills to 
solve tough problems, gather and evaluate evidence, and make sense of informa-
tion. These are the types of skills that students learn by studying science, technology, 
engineering, and mathematics. These subjects are collectively known as STEM.

All young people should be prepared to think deeply and to think well so 
that they have the chance to become the innovators, educators, researchers, 
and leaders who can solve the most pressing challenges facing the world, both 
today and tomorrow. Department of Education, USA realised that only few 
American students pursue expertise in STEM fields, and the number of teach-
ers skilled in those subjects is grossly inadequate. Also, not enough of the youth 
have access to quality STEM learning opportunities and too few students see 
these disciplines as springboards for their careers. According to statistics only 81 
percent of Asian-American high school students and 71 percent of white high 
school students attend high schools where the full range of mathematics and 
science courses are offered. Further, only 16 percent of American high school 
seniors are proficient in mathematics and interested in a STEM career. Even 
among those who pursue a college major in the STEM fields, only about half 
choose to work in a related career. The United States is falling behind interna-
tionally, ranking 29th in mathematics and 22nd in science among industrialized 
nations. Hence President Obama has set a priority of increasing the number 
of students and teachers who are proficient in these vital fields. Thus was born 
the STEM Programme. 
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President Obama has articulated a clear priority for STEM education: with-
in a decade, American students must move from the middle to the top of the pack 
in science and mathematics. The Obama Administration also is working toward 
the goal of fairness between places, where an equitable distribution of quality 
STEM learning opportunities and talented teachers can ensure that all students 
have the chance to study and be inspired by science, technology, engineering 
and mathematics and have the chance to reach their full potential. Specifically, 
the President has called on the nation to develop, recruit, and retain 100,000 
excellent STEM teachers over the next 10 years. He also has asked colleges and 
universities to graduate an additional one million students with STEM majors.

The Committee on STEM Education (CoSTEM) comprised of 13 agen-
cies including all of the mission-science agencies and the Department of Edu-
cation facilitates a cohesive national strategy  to increase the impact of federal 
investments in five areas namely: improving STEM instruction in preschool 
through 12th grade;  increasing and sustaining public and youth engagement 
with STEM; improving the STEM experience for undergraduate students; or-
ganizing better serving groups of historically underrepresented in STEM fields; 
and designing graduate education for tomorrow’s STEM workforce.

Coordinated efforts to improve STEM education are outlined in the fed-
eral, 5-year Strategic Plan for STEM Education. Steps are afoot to concentrate 
on improving the delivery, impact, and visibility of STEM efforts. Addition-
ally, the Department of Education, the National Science Foundation, and the 
Smithsonian Institution are leading efforts to improve outcomes for tradition-
ally underrepresented groups.

STEM teachers across the country receive resources, support, training, 
and development through programs like Investing in Innovation, the Teacher 
Incentive Fund, the Math and Science Partnerships program, Teachers for a 
Competitive Tomorrow and the Teacher Quality Partnerships program.

Learning can happens everywhere—both inside and outside of formal 
school settings. With this view, the Education Department’s 21st Century 
Community Learning Centers program is collaborating with NASA, the Na-
tional Park Service, and the Institute of Museum and Library Services to bring 
high-quality STEM content and experiences to students from low-income, 
high-need schools. 
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This sampling of programs represents some of the ways in which federal 
resources are helping to assist educators in implementing effective approaches 
for improving STEM teaching and learning; facilitating the dissemination and 
adoption of effective STEM instructional practices nationwide; and promot-
ing STEM education experiences that prioritize hands-on learning to increase 
student engagement and achievement.

Setting ambitious but achievable goals and challenging the private sector, 
President Obama announced the goal to prepare 100,000 excellent STEM 
teachers over the next decade in his 2011 State of the Union Address. Answer-
ing this call to action, over 150 organizations led by the Carnegie Corporation 
of New York formed a coalition called 100Kin10. Members of the coalition 
have made over 150 commitments to support STEM-teacher preparation 
and have raised over $30 million for this effort. In mid-March, the Howard 
Hughes Medical Institute announced a $22.5M investment to support ex-
pansion of the successful UTeach program in support of this goal. Additional 
examples of this all-hands-on-deck approach to challenging companies, foun-
dations, non-profits, universities, and skilled volunteers include Change the 
Equation, US2020, and the scaling up and expanding an AP program for 
children in military families. 

President Obama hosted the first-ever White House Science Fair in late 
2010 and the second in 2012, fulfilling a commitment he made at the launch 
of his Educate to Innovate campaign to directly inspire more boys and girls 
to excel in mathematics and science. The President has also issued a call to ac-
tion to the 200,000 Federal scientists and engineers to volunteer in their local 
communities and think of creative ways to engage students in STEM subjects. 

[CGS]

Worrying is like a rocking chair: it gives you some-

thing to do, but doesn't get you anywhere.

- Van Wilder
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Health Line

Our spit  can say a lot about our health, according to researchers at 
the University of California. They have demonstrated a mouthguard 
with electronic sensors that can detect concentrations of certain chemi-
cals in saliva. Such a gadget could be useful to soldiers, pilots, athletes, 
and even hospital patients. 

The group recently revealed a new sensor, the second in line,  that 
can detect the concentration of uric acid—an elevated concentration 
of uric acid in the blood and urine has been associated with various 
metabolic disorders. Last year,  the group's first sensor showed that it 
was possible to measure lactate—elevated concentrations of which have 
been associated with muscle fatigue, among other things. The device 
wirelessly transmits the information it collects to a smartphone or com-
puter via Bluetooth Low Energy, a technology that consumes much less 
power than classic Bluetooth. Though the researchers have shown that 
the sensors can be installed in the mouthguard and have tested it with 
human saliva, they haven’t yet tested the device in a person’s mouth.

Saliva is attractive as a diagnostic fluid because it can be collected 
without an invasive procedure like a blood draw, is easy to store, and 
contains lots of potentially valuable biological information. Recent re-
search suggests the concentrations of many substances in the saliva cor-
respond with their concentrations in the blood. But there is still a lot to 
be learned about the potentially useful markers of disease or injury in 
saliva and how to use them. Nonetheless, this is the first demonstration 
of the monitoring of relevant salivary contents like uric acid or lactate 
“continuously and in real-time,” says  Patrick Mercier, a professor of 
electrical and computer engineering and the assistant director of the 
Center for Wearable Sensors at UC San Diego.

Mercier says the first application would be targeted at athletes who 
train intensely and want to monitor the concentration of lactate in their 
saliva. He also says the Air Force is interested in wearable sensor sys-
tems that could monitor the stress levels of pilots. Mercier says the 
mouthguard platform is ideal right now because it is both compatible 

Smart Mouthguard
To Monitor  Health Through Saliva 
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Fuel Line

with these applications and big enough to house the electronics, but 
the long-term goal is to shrink the electronic components to develop a 
less bulky device that could measure a variety of markers and possibly 
provide valuable information to doctors.  

[For details; https://ucsd.edu]

Molecular Swiss Army Knife
To Make Biofuels

Researchers at Michigan State University have created a multifunctional 
hybrid protein that resembles a molecular Swiss Army knife in cyanobacteria, 
also known as blue-green algae, organisms that have many potential uses for 
making viably green chemicals or biofuels.   In laboratory settings, the improved 
organisms excelled at photosynthesis, the process that plants use to convert light 
energy to chemical energy and later release it to fuel its activities.

The findings could ultimately lead to a device that could potentially im-
prove plant photosynthesis and enhance its ability to remove carbon dioxide 
from atmosphere.

"The multifunctional protein we've built can be compared to a Swiss Army 
knife," said Raul Gonzalez-Esquer, MSU doctoral researcher.  "From known, 
existing parts, we've built a new protein that does several essential functions."

  They modernized the factory by updating the carboxysome, a particularly 
complex BMC that requires a series of protein-protein interactions involving 
at least six gene products to form a metabolic core that takes CO2 out of the 
atmosphere and converts it into sugar. To streamline this process, the team cre-
ated a hybrid protein in cyanobacteria, organisms that have many potential uses 
for making green chemicals or biofuels.

The new protein replaces four gene products, yet still supports photosyn-
thesis. Reducing the number of genes needed to build carboxysomes should 
facilitate the transfer of carboxysomes into plants. This installation should help 
plants' ability to fix carbon dioxide. Improving their capacity to remove CO2 
from the atmosphere makes it a win-win, Gonzalez-Esquer said.

"It's comparable to making coffee. Rather than getting an oven to roast the 
coffee beans, a grinder to process them and a brewing machine, we've built a 
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single coffeemaker where it all happens in one place," he said. "The new tool 
takes raw material and produces the finished product with a smaller invest-
ment."

This proof of concept also shows that BMCs can be broken down to the 
sum of their parts, ones that can be exchanged. Since they are responsible for 
many diverse metabolic functions, BMCs have enormous potential for bioen-
gineering, said Kerfeld, who also is an affiliate of the Berkeley National Labora-
tory's Physical Biosciences Division.

"We've showed that we can greatly simplify the construction of these fac-
tories," she said. "We can now potentially redesign other naturally occurring 
factories or dream up new ones for metabolic processes we'd like to install in 
bacteria."

However, this altered cyanobacterial species won't be taking over any 
ponds, or the world, anytime soon. While the improved organisms excel at 
photosynthesis in a lab setting, they're ill prepared to compete with other bac-
teria. Because they were stripped of four genes, they're not as flexible as their 
natural cousins.
A Brief on  Bacterial microcompartments:

BMCs or Bacterial microcompartments are protein-bound organelles pre-
dicted to be present across 23 bacterial phyla. These are self-assembling cel-
lular organs that perform myriad metabolic functions, and in a sense, they are 
molecular factories with many different pieces of machinery. BMCs facilitate 
carbon fixation as well as the aerobic and anaerobic catabolism of a variety of 
organic compounds. These functions have been linked to ecological nutrient 
cycling, symbiosis, pathogenesis, and cardiovascular disease. Within bacterial 
cells, BMCs are metabolic modules that can be further dissociated into their 
constituent structural and functional protein domains. Viewing BMCs as ge-
netic, structural, functional, and evolutionary modules provides a framework 
for understanding both BMC-mediated metabolism and for adapting their 
architectures for applications in synthetic biology.

[For details: http://scholars.opb.msu.edu/]

Be nice to people on your way up because you meet 
them on your way down.

- Jimmy Durante
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Edu Line

Improve your concentration.
Use reasoning and fill each row, 
column and 3 x 3 grid in bold 
borders with each of the digits 

from 1 to 9.
Solution on page 33

EKL Sudoku 107 
[Hard]

7 2 1 6
2 6 1

9 2
9 7 5 2

5 4
7 8 4 3

7 1
3 1 4

1 4 3 8

The P-TECH School Model is an education model that integrates high 
school, college and workplace learning. Within a six-year timeframe, P-
TECH students earn their high school diploma and an industry-recog-
nized, two year postsecondary degree, along with the skills and knowledge 
they need to continue their studies in a four-year higher education insti-
tution or step seamlessly into well paying, high potential jobs in a grow-
ing STEM (Science, Technology, Engineering and Math) industry. IBM is 
now leading four of the 40 P-TECH 9-14 model schools.

IBM also is providing thought leadership across the entire network of 
P-TECH schools and has created www.ptech.org  to help public/private 
partnerships replicate the model with high quality. The site, which IBM 
will grow over time, features more than 30 tools and case studies designed 
to share effective practices.

Each student moves through a personalized academic pathway where 
progression is based on a student’s individual needs and performance and 
is closely monitored by teachers and advisors. At the same time, students 
participate in a sequenced workplace learning curriculum that is informed 
by current and future industry standards. The program is enriched with 
mentors, project-based learning activities, guest speakers, workplace vis-
its, internships, and apprenticeships to ensure students graduate career-
ready.  The model is demonstrating significant results.  

[For details: http://www.ptech.org/]

P-TECH
A Unique School Model from IBM
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There comes a time when you have to choose be-
tween turning the page and closing the book. 

- Josh Jameson

Prayer Nuts
Intricately Carved Wooden Spheres

People of the past liked to express their 
love of religion and beauty with objects 
known as prayer nuts. These artifacts were 
carved from wood, but were tiny enough 
to look like walnuts and were called prayer 
nuts.

Prayer nuts were mainly produced in 
northern Europe during the 16th century. 
Due to the incredible skill required to make 
these items, only the wealthy could afford 
them. In addition to being a symbol of a 
person's faith, they were also a status sym-
bol.

The outsides alone were marvelously carved with intricate designs, 
including text. Everything was held in place with wooden hinges carved 
right into the piece. These prayer nuts would usually be attached to a belt 
or a rosary.

When the nut opens, the first things you see are panels carved with 
various religious scenes. These vary based on the prayer nut, and might 
be dedicated to a certain saint, religious event, or type of prayer.  The 
inside panels could also open, by way of more tiny wooden hinges, and 
revealed even more miniature carvings. Because of the round shape of the 
prayer nuts, these scenes would be spectacularly detailed, with rows of 
lifelike little figures. The prayer nuts were often scented with a variety of 
perfumes, so that the scenes would be an even greater sensory experience 
for their owners.
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ID Line

New study by researchers led by Martin Banks at  the University of 
California in Berkeley suggests that pupil shape reveals whether an animal 
is prey or predator.

  Cats have vertical slit-shaped pupils, while sheep have horizontal bars 
and it has to do with their place in the food chain, they claim. In fact, 
they examined the eyes of more than 200 land animals and found their 
status as predator or prey was correlated to the shape of their pupils.  A 
cat's distinctive slit-shaped vertical pupils work like night-vision goggles 
and allow them to gauge the distance to their prey.

Depending on the light, the shape of a domestic cat’s pupil changes 
from vertical slit to alluring almond to almost fully round. Like opening 
or closing theatre curtains, muscles on either side of the cat’s pupil open 
the slit wide or cause it to narrow. Overall a cat’s pupils can expand by 
135-fold and can perform like built-in night vision goggles. By contrast 
human pupils expand by a factor of 15.

 The slit-shaped pupil, with its remarkable light control, is how a cat 
can hunt in near-darkness, and also in bright daylight, says Ron Douglas, 
an animal vision biologist at City University London. Banks' study shows 
the slit-shaped pupil is most often found in animals that hunt by day and 
night, and especially among predators that ambush their prey - includ-
ing cats, snakes and crocodiles. Those that chase down their prey, such as 
cheetahs and wolves, tend to have circular pupils.  Because to pounce on a 
mouse, a cat must be superb at judging distance – and that’s where a slit-
shaped pupil can help, says Banks.

 Like most predators, a cat’s eyes face forward. Their brain compares 
the slightly different images relayed from the left and right eye to help es-
timate distance – a process called stereopsis. We do this too – try walking 
down stairs with one eye shut.

Banks found that most land animals with bar-shaped pupils were her-
bivores that had to keep a constant eye out for predators. Their horizontal 
pupils, in eyes placed on either side of their head, allow them to scan the 
horizon all around them for possible attackers.

With its horizontal bar-shape, a sheep’s pupil could not be more differ-
ent from a cat’s. Sheep spend much of the day with their head tilted down-

              Pupil Shape
To Indicate Animal Type  as  Hunter or Hunted
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You must experience and accept the extremes. Because if 
the contrast is lost, you lose appreciation; and when you 

lose appreciation, you lose the value of everything.
- Philippos

ward as they graze. As their head pitches towards the ground their eyeballs 
roll like spirit levels keeping their pupils parallel to the horizon.    Banks 
suspects another benefit of horizontal pupils is to reduce glare form the 
overhead sun.

The self-levelling horizontal eye would also give sweeping views of the 
ground ahead – part of the reason, perhaps, why goats, sheep and horses 
are so surefooted across uneven terrain.

When it comes to humans, our round human eye allows us to hunt, 
gather and observe fine details. Besides hunting and gathering, we require 
our eyes to detect intricate details such as facial expressions. There’s more 
demand on our eyes and as a trade-off, we forgo some of the light-control-
ling mechanisms of the cat, say, for eyes better suited to picking up colour 
and other details in the scene around us. Also our height might partly 
explain our pupil shape. Even among ambush predators, where slit-shaped 
pupils are most common, taller species such as lions tend to have round 
pupils. Banks thinks that may be because the blurry, shallow depth of field 
trick domestic cats use to judge distance is most effective at close range. 
The eye-to-prey distance of a cat poised to pounce on a mouse is much 
shorter than that of a lion poised to pounce on an antelope.

The w-shaped cuttlefish pupil is a distinctive feature of the most bi-
zarre eye in the animal world.  The cuttlefish  is a unique character. Their  
bulbous eyes and distinct W-shaped pupils let them look forwards and 
backwards at the same time. The pupils can also dilate to an almost-perfect 
circle. Probably this geometry may explain why cuttlefish have one of the 
fastest pupil reflexes of any animal – about twice as fast as humans.

 In  short,  even though the eyes may be a window into one’s soul, new 
research  as above suggests that the pupils could also reveal whether one is 
hunter or hunted.

[For details:  http://news.berkeley.edu/2015/08/07/pupil-shape-and-
ecological-niche/]
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Data Line

Kumu Networks, Sunnyvale, CA, a start-up, was founded in 2012 by 
a team of Stanford University Professors and researchers with a mission 
to commercialize research on Wireless Full Duplex. They ventured into  
commercializing a clever trick with the potential to double the capacity of 
just about any kind of wireless data link. Recent tests by one of America’s 
largest wireless carriers and by Deutsche Telekom, the German telecom 
giant, have now shown that doubling is feasible in real cellular networks.

The results suggest that products Kumu Networks has in the works for 
cellular operators could help expand the capacity of mobile data networks. 
In the longer term, the company hopes to deliver further capacity boosts 
by making its technology compact enough to fit inside mobile devices.

Kumu originated in research that refuted the long-held assumption that 
radios cannot transmit and receive at the same time. That belief was based 
on the fact that if a radio tries to do both at once, its outgoing signal drowns 
out incoming ones, because it is billions of times stronger. For this reason, the 
radios in our phones and computers either use separate channels to send and 
receive or switch between sending and receiving on a single channel.

Kumu’s founders developed hardware and software that enables a radio’s 
receiver to filter out interference from outgoing signals. The device can then 
transmit and receive at the same time—what Kumu calls a “full duplex” 
connection—doubling the effective capacity of a single radio channel or ma-
king it possible to use one where two were needed before.

[For details: http://kumunetworks.com/]

Doubling Wireless Data Capacity
New Technology on Horizon 

If we encounter a man of rare intellect, we should ask 
him what books he reads.

–Ralph Waldo Emerson
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Info Line

Where is Your Attention?
Engaging Fully in Life – Part 3

Attitudes are descriptive of a person’s mindset. ‘Attitudes may be defined 
as evaluative disposition, feeling, or position about oneself, others, events, ide-
as, or objects’ (as defined byWilliam J. Seiler& Melissa L. Beall). They can 
make or break our life depending on if they are positive (healthy and desi-
rable ones) or negative(undesirable ones leading to self-destructive behavi-
or). If negative attitudes are more predominant or if they outnumber the 
positive attitudes, then we will find it very difficult to engage fully in the 
world, more often leaving us dissatisfied, unhappy and disillusioned in life.
How attitudes can interfere with fully engaging in the world is illustrated 
through the following examples: ‘What is in it for me’ or ‘what do I gain by 
doing this’ is a commonly seen attitude of the people in modern times. In 
this case, the person is engrossed in the inner thoughts of the possible out-
comes, weighing the gains or benefits for himself accruing from engaging 
in the world rather than fully focusing the attention on the activity, the 
process or experience itself. Consider the case of a person attempting to 
develop intimate interpersonal relationships, say in the work place. He can 
approach it with an open mind,‘unconditionally’ and ‘selflessly’,i.e., without 
self-consciousness, bias or prior judgements. Alternatively, he can engage 
in it with a ‘what do I gain by doing this’ attitude. Obviously the former 
attitude is highly likely to lead to a lasting, mutually rewarding and pleasant 
interpersonal relationship. On the contrary, the latter attitude will prevent 
the person from fully engaging in developing that relationship. Instead he 
may be only inviting unwanted emotional upheavals and disappointments.
The statement, ‘when your mind is in the outcome you are no longer in the 
process but when your mind is in the process the outcome is guaranteed’ is rele-
vant to the context. Similarly a player getting ready to face a competition 
greatly enhances his chances of winning it, if he possesses a positive atti-
tude. Positive attitude in this case consists of several components – like, 
being sportive, having the confidence that he is aware of his strengths and 
weaknesses and knows how to put his skills, abilities and training to his 
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best use, and is always ready to accept challenges. His attention then will 
be fully on managing the challenges of the competition. Whereas even 
if well prepared and has the right skills, having a negative attitude like ‘I 
can never win in a competition’ or ‘I am a failure’ makes the person feel 
diffident and insecure about  himself and about his chance of winning 
the competition. Undue concerns about the imagined negative outcomes 
creates anxiety and fear in his mind at the unconscious level, preventing 
him from focusing his attention fully and effectively on the competition. 
He has already sealed his own fate – because the human mind can see 
only what it wants to see (expectations or desires) and what it is prepared 
to see (what it believes), and hence fails to comprehend the existence of 
other possibilities and realities. Human mind always works very hard to 
realize what one believes! Or consider the case of a person having extreme 
arrogance. This is an attitude characterized by exalting the worth or im-
portance of one’s own self to an undue degree through proud contempt 
of others, lordliness, self-assumption and presumption and usually goes 
hand in hand with highly inflated ego or jealousy. An arrogant person’s 
attention is engaged all the time in self-indulgence and in protecting and 
projecting his exaggerated sense of self-importance. He loses contact with 
reality and shuts his mind to any new learning. Thus, he miserably fails in 
engaging fully in life. 

Attitudes are formed through long term past learning and experiences 
and are driven by beliefs, desires and expectations. Being ingrained very 
deeply into our nervous system by virtue of the adaptive learning process 
beginning from the day we are born, they cannot be wished away through 
affirmations or logical thinking. When we talk about attitude change, it 
is all about negative attitudes only. Changing our attitudes and behavior 
for good is always a formidable challenge to our mind because it will have 
to tread unknown territories. Whatever be the change, whether physical 
or mental, our primitive survival mechanisms will go through the fright-
fight-flight process. Mental changes can be more frightening than physical 
ones. Rather than confronting and resolving difficult challenges, which 
translates into restructuring the neuronal networks through new learning 
that attitude changes demand, we apparently would like to be comfort-
able with what we are now and to what we are habituated. The ‘existing 
attitudes’ prevent us from seeing any gains from such a change. In the first 
place we would come up with defensive excuses like ‘it is nothing but non-
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sense’ or ‘I am fine, it is not for me’ and so on (flight from realities). Unless we 
give attitude change a try how will we ever know what benefits will accrue 
out of it? Ability to make mental changes is a very precious skill and is heav-
ily dependent on curiosity and motivation to learn new things. Through 
dedicated re-programming of the mind with the help of cognitive restruc-
turing methods and other mind training programs it is possible to achieve 
the required levels of attitude and perception changes in most people.

In brief, what our attitudes and perception are going to be while engag-
ing in life will make a huge difference in terms of the efficiency and energy 
with which we will engage in it, the satisfaction we will derive from what 
we are doing or what we are in, our ability to acknowledge and relish the re-
wards of our actions if activity is what we are into, and, more importantly, 
our emotional wellbeing. In other words, it will make a big difference be-
tween whether we are able to fully experience and relish the external world 
events and activities or not.

Most educators and psychologists agree that the ability to focus atten-
tion on a task is crucial for the achievement of one's goals, for everything 
good in our life.Our ability to focus attention effectively in fully engaging 
in life, in fully engaging in the world, empowers us to win in the most 
formidable game in this world, viz, the game of life. There are several mind 
training exercises to improve the ability to sustain or focus attention. Yoga 
and certain meditation techniques can dramatically enhance and strength-
en this precious skill as well as the ability to think deeply. Learn to live in 
the present, observing and experiencing the external world with a sense 
of curiosity, adventure and selfless involvement. It will free our mind to 
fully focus our attention on what we are doing or what we are in. A little 
thought will show that nature intended that we live that way. Life then 
becomes a continuum of natural experiential learning with every moment 
in our life getting transformed into a stimulating, enjoyable, fulfilling and 
rewarding experience. It should naturally enable us to be in the ‘flow state’#. 
In the process, it should also help us to realize our full potential and thus 
to embrace life fully.

{#:In positive psychology, flow is the mental state of operation in which 
a person performing an activity is fully immersed in a feeling of energized 
focus, full involvement, and enjoyment in the process of the activity}

(Concluded)
[Dr H. Ganesh, CA, USA]
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Dementia
Decline in Mental Ability

Dementia is not a specific disease. It's an overall term that describes a wide 
range of symptoms associated with a decline in memory and/or thinking and 
social abilities  severe enough to reduce a person's ability to perform everyday 
activities.

 Dementia indicates problems with at least two brain functions, such as 
memory loss and impaired judgment or language, and the inability to perform 
some daily activities such as paying bills or becoming lost while driving.

Though memory loss generally occurs in dementia, memory loss alone do-
esn't mean one has dementia. There is a certain extent of memory loss that is a 
normal part of aging.

Many causes of dementia symptoms exist. Alzheimer's disease is the most 
common cause of a progressive dementia which accounts for 60 to 80 percent of 
cases. Vascular dementia, which occurs after a stroke, is the second most common 
dementia type. But there are many other conditions that can cause symptoms 
of dementia, including some that are reversible, such as thyroid problems and 
vitamin deficiencies. Some causes of dementia may be reversible.
Here are some more observations:
	One in three people born in Britain in 2015 will develop dementia, ac-

cording to an analysis commissioned by the charity campaign group, 
Alzheimer’s Research UK.

	The study, conducted by the Office of Health Economics, shows “a looming 
national health crisis as the UK population ages”, the charity said, and under-
lines the need for global efforts to develop treatments for the brain-wasting 
condition.

	Dementia already affects some 850,000 people in Britain, and a total of 35.6 
million worldwide, according to the World Health Organization.

	There is currently no cure for Alzheimer’s or other forms of dementia, and 
since age is the biggest risk factor, the number of people with dementia is 
likely to rise as life expectancy increases.
The latest analysis, commissioned by the charity and carried out by the 

Office of  Health  Economics, was released to mark World Alzheimer’s Day 
which  showed  that  27% of boys born in 2015 will develop the condition in 
their lifetime, alongside 37% of girls. 

Dr Matthew Norton, head of policy at Alzheimer’s Research UK, says: “It’s 
wonderful news that each generation is living longer than the last, but it’s impor-
tant to ensure that people can enjoy these extra years in good health.

[For details: http://www.alzheimer sresearchuk.org/]

Health Line
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The word gelatin may put one in confusion. In media news it appears 
quite often as an explosive or destructive material. It also sounds as a food 
or pharmaceutical material. Then how to understand it?

Gelatin is a protein obtained by boiling skin, tendons, ligaments and 
bones of cows or pigs in water. As a protein, it contains many amino acids 
that lend itself to diverse applications. The Gelatin liquid is allowed to set. 
After setting it is ground into a fine powder or cut into sheets for packag-
ing. Gelatin's ability to form strong, transparent gels and flexible films that 
are easily digested, dissolved in hot water, and capable of forming a posi-
tive binding action have made it a valuable commodity in food processing, 
pharmaceuticals, photography, and paper production. There is a product 
called agar-agar that is sometimes marketed as gelatin. It is produced from 
a type of seaweed. 

As a foodstuff, gelatin is the basis for jellied desserts. Sweeteners, fla-
vorings, and colorings are added in the preparation of food gelatin. These 
can be in liquid or powdered forms and are purchased from outside ven-
dors. It is used in the preservation of fruit and meat, to make powdered 
milk, merinque, taffy, marshmallow and fondant, and as a thickener for 
fruit jelly, puddings, candies, cakes, ice cream and yoghurts. It is also used 
to clear beer and wine. Gelatin's industrial applications include its use in 
shampoos, face masks and other cosmetics, photographic plate coatings, 
and dying and tanning supplies. In pharmaceuticals Gelatin is mixed with 
vitamins and capsules as a coating. 

In 1897, Pearl B. Wait, a carpenter and cough medicine manufacturer, 
developed a fruit-flavored gelatin and named his product Jell-O. The use 
of gelatin in food preparation increased six-fold in the 40-year period from 
1936-1976. Today, 400 million packages of Jello-O are produced each 
year. Over a million packages are purchased or eaten each day. 

Gelignite, also known as blasting gelatin, gelatin stick or simply jelly, is 
an explosive material consisting of collodion-cotton (a type of nitrocellulo-
se) dissolved in either nitroglycerine or nitroglycol and mixed with wood 
pulp and sodium nitrate or potassium nitrate, which is gelatinised using 

Gelatin
Food, Medicine or Explosive?

Info Line
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Supreme Creativity 
English is a language with more than a million words. Words are 

creations by human users of the language. Traditionally, every year a 
few hundred words get added to English. Some people have a flare 
of looking at ordinary words as acronyms. And they do provide 
meaningful expansions for them. Here are a few examples:

NEWS PAPER  --  North East West South Past And Present   
  Events Report 
CHESS  --  Chariot Horse Elephant Soldiers 
COLD  –  Chronic Obstructive Lung Disease 
JOKE  -- Joy Of Kids' Entertainment 
AIM  -- Ambition In Mind 
DATE  --  Day And Time Evolution 
EAT  --  Energy Added Taste 
TEA  --  Taste Energy Assured 
PEN  --  Power Enabled Nib 
SMILE  --  Sweet Memories In Lips Expression 
BYE  –  Befriend You Everytime

gelatin.
It was invented in 1875 by Swedish chemist Alfred Nobel, who had 

also invented dynamite and left a will that led to the creation of the Nobel 
Prizes. Unlike dynamite, gelignite does not suffer from the dangerous pro-
blem of sweating, the leaking of unstable nitroglycerine from the solid ma-
trix. Its composition makes it easily moldable and safe to handle without 
protection, as long as it is not near anything capable of detonating it. One 
of the cheapest explosives, it burns slowly and cannot explode without a 
detonator, so it can be stored safely. 

It has widespread civilian use in quarries and mining. It has also been 
historically often used by irregular, anti-social or paramilitary groups for 
their operations. 

[CGS]
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Info Line

 Information Explosion 
The Challenge _ Part 47

‘He who mounts a wild elephant goes where the wild elephant goes’  
– Randolph Bourne, American writer and intellectual

[15] A healthy human gastrointestinal tract hosts over 100 trillion mi-
croorganisms, called as probiotic organisms. These complex communities 
of microorganisms colonizing the human gastrointestinal tract constitute 
the ‘human gut microbiome’, a predominantly bacterial ecosystem, which 
endows the humans with physiological capabilities that humans have not 
had to evolve on their own. A healthy and balanced gut microbiome is cru-
cial for human life as it exerts profound influence on physiology, immunity 
and nutrition. More surprisingly recent research investigations confirm the 
significant role played by them on neuro-modulation too. For in depth de-
tails on the above see publications of ‘Human Microbiome Project’, NIH, 
USA and McDonnell Genome Institute, Washington University, USA. 
Perturbations of gut microbiome have been found to adversely impact im-
munity and neurobiology, and to increase the predisposition to different 
diseases. If this happens in early childhood or infancy, i.e., during the rapid 
periods of growth of the brain, it may precipitate serious developmental 
defects in the cognitive capabilities of the individual. The modern day 
lifestyles have been found to seriously harm the normal equilibrium and 
healthy growth of probiotic organisms in the gastrointestinal tract. There-
fore it is imperative to change to a lifestyle that promotes a healthy and 
vibrant intestinal microflora with a view of safeguarding our physical and 
mental health. For more details on probiotics see the article series ‘Health 
and Healing, Through Probiotics’ published in EKL sometime back.

[16] Selfless and whole hearted prayer is a great healer. Swami Vive-
kananda said: “There is only one prayer that is free from selfishness, viz, 
the prayer: Let all beings be happy, let all beings be peaceful and let all beings 
be blissful”.
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A few words about practicing these Guidelines: (i) Read Guidelines [3], 
[4], [8] and [10], along with Guideline [14]; (ii) These Guidelines are about 
lifestyle, attitude and perception changes; (iii) Make room in your schedule 
for about 20 minutes to one hour for exercises session at least 3 times in a 
week. However, getting motivated to make a beginning and being regular 
in practicing the exercises is not going to be all that easy. It is going to be far 
more difficult with regard to attitude and perception changes. It is human 
nature to resist changes, both physical and mental, even if the changes are 
for the better. You tend to remain apparently comfortable with what you 
are now and to what you are habituated. For more details on this see the 
article ‘Where is your attention? Engaging fully in life’ being published in 
the EKL. For some, self-help guides may be of use to remove road blocks 
to change, develop positive thinking and regain control over one’s life. But 
make sure you are selecting an authentic guide. See [1] for one such intro-
ductory level self-help guide;(iv)Even though these Guidelines are simple 
and straight forward, there exist very subtle differences between practicing 
them in the right or the wrong way. They were explained in detail with a 
view of thoroughly understanding their basic concepts and objectives so as 
to enable you to logically learn the right way of practicing them. Neverthe-
less, it is advisable to seek professional guidance before embarking on prac-
ticing them, mainly from the point of view of developing a customized plan 
and learning to apply them in practice. Also do not hesitate to do so when 
in doubt;(v)The success of practicing the proposed Guidelines solely de-
pends on applying them the right way, on being regular and committed in 
practicing them, and on periodically evaluating your progress and making 
midway corrections and modifications if any required;(vi) Remember that 
adults and aged people are the ones who will benefit most from practicing 
yoga, mind training and physical exercises. However, adults above the age 
of 50, particularly if they are habituated to a sedentary lifestyle, should be 
careful in practicing yoga and physical exercises. They may lack body flex-
ibility and agility to practice any form of physical exercises as their joints 
and muscles are likely to be stiff from prolonged non-use. Aged adults may 
also be having balancing problems. In all these cases it is desirable to begin 
with simple stretching and neuromuscular balancing exercises; (vii)If you 
are going to evaluate your needs all by yourself (not recommended!), do it 
honestly and wisely. Then choose and incorporate those Guidelines that are 
appropriate to your requirements, circumstances and preference. Take care 
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not to overburden yourself in practicing them. To cite an example, consider 
the case of various exercises suggested under the Guidelines. You should 
not overexert or overstrain yourself doing those exercises, but at the same 
time you should be having the ‘right amount’ of challenge in practicing 
them. In the end whatever you choose, whatever you do, all of it should be 
refreshing, beneficial and pleasant to you.

Practicing the above Guidelines as part of your daily routine with ut-
most dedication and commitment, will not only enable you to build the 
requisite strength and resilience of mind to safeguard yourself from the 
onslaught of adverse impacts of technology, but will also bestow on you 
vibrant and vigorous mental and physical health. To your pleasant surprise 
it will flip open your eyes to a lasting and stimulating new life which you 
would have never dreamt of! 

In the words of Harry Chandler Elliott, the famous American physician 
and science fiction writer, “The brain is the man; its health is essential for 
normal living; its disorders are surely the most profound of human mise-
ries; and its destruction annihilates a person humanly, however intact his 
body”. Needless to state that each one of us owe a duty towards ourselves 
and to the society in conserving and promoting our mental health. Brain is 
the organ of survival and therefore it also is the organ of destiny. Ultimately 
it is the level of mental health of each one of us and thus collectively that 
of all of us, the humans, that is going to decide the quality of our life and 
future of humanity.

No one can stop the advance of technology – there is no need to do so. 
No one individual can stop all others from misusing or abusing technolo-
gy. Also no one has control over the inevitable. However, we can change 
our attitudes for the better and choose to live wisely in our own interests. 
‘The greatest discovery of my generation is that a human being can alter his life 
by altering his attitudes’ said William James, psychologist, philosopher and 
physician, and one of the most influential and leading thinkers the United 
States has ever produced. Think, if it makes sense to learn to use technology 
positively, creatively and above all wisely for the benefit of ourselves and 
others, without getting enslaved by technology – without sacrificing our 
higher cognitive abilities at the altar of technology. 

[1]Cognitive Behavioral Therapy Workbook for Dummies, Rhena 
Branch and Rob Willson, 2012, John Wiley & Sons Ltd., England 

(To be concluded)
[Dr H. Ganesh, CA, USA]
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EKL Sudoku 107
Solution

3 7 5 2 4 1 8 6 9
4 8 2 5 6 9 1 7 3
9 6 1 3 7 8 5 4 2
6 4 9 7 3 5 2 1 8
5 3 8 1 2 6 7 9 4
1 2 7 8 9 4 3 5 6
7 5 4 9 8 2 6 3 1
8 9 3 6 1 7 4 2 5
2 1 6 4 5 3 9 8 7

Umbrella
A Quick Look at its Journey

Umbrella-like items have been depicted in sculptures from Ancient 
Egypt and Persia,  According to Chinese legend the origin of the um-
brella goes back to about 2000 years B.C., and in China more than in 
any other country the umbrella became a distinctive mark of rank.

Umbrellas may have been a symbol of nobility, as protection from 
the sun was a privilege of the wealthy and powerful. Emperors and 
Imperial rank in Japan, Indian Princes, Assyrians and Persians also used 
umbrella to denote rank.  Umbrellas have been used in various forms 
over the years, and were particularly popular in the 17th and 18th cen-
tury in Paris. The modern telescopic folding umbrella was invented in 
1928.
More about umbrellas:
• In the United States, about $350 million is spent on umbrellas each year.

• The word "umbrella" is thought to have come from the Latin word 
"umbra" which means shade or shadow.

• Georgi Markov, a Bulgarian dissident, was killed by an assassin 
wielding a poison-tipped umbrella in 1978. The deadly umbrella is 
believed to have been developed by the KGB.

• In the late 1800s came the development of the Fox Steel Ribs and 
Frames.  And so the modern umbrella was born.
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 EKL in Transition to Digital Domain
Dear well-wishers of EKL,

W e are now living in  the  Digital Era. More and more  domains 
of activity are in th e process of  transition ing to the digital format.  
EKL is no exception ; foreseeing this change early,  we had  launched 
our digital version starting  right  from the first issue of August 2005, 
in parallel with the print edition. Already a good number of readers 
are receiving EKL in digital format every month through their email.  

All over the World ,  magazines are switching over to electronic or 
online editions, stopping the print editions  completely.

Though EKL has no immediate plan of stopping the print version, 
we would like to prepare our  readers to ultimately move to online 
edition as early as possible. The advantages are many: Cost of one  year 
subscription  for online edition is a meagre Rs 150 compared to Rs 400 for 
the print version.

 Here is an attractive proposal to our valued readers:

You  can switch over to online edition of EKL by sending a request 
to us by email or post and we will convert your print subscription to 
online within  two months. Most likely, you may not be required to 
pay any money now, as adjusting the balance amount, if available 
in your account,  may be adequate for some  months.

 email: eklines@gmail.com
 Postal address:

Manager, EKL
Knowledge House
Mathrubhumi Road, 
Trivandrum 695 035
Ph: 0471 2472928

 Looking forward to hear from our valued subscribers about this proposal,

With Best Wishes
EKL Team
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I T Line

Additive manufacturing, or 3-D 
printing,  now  aims  at making ana-
tomically precise,   customized bio-
medical implants.  It has become a 
popular way to make dental implants 
and even windpipes. A new 3-D print-
ed structure meant to “guide” the re-
growth and reconnection of the loose 
ends of an injured nerve suggests that 
the technique could appeal to neuro-
surgeons as well.

 Peripheral nerve injuries, caused by 
a variety of things including disease and trauma, are fairly common—doc-
tors perform more than 200,000 nerve repair procedures each year in the 
United States alone. The most common surgery entails using nerve tissue 
taken from another spot in the body to fill the gap. But this requires an ad-
ditional surgery to harvest that tissue, and can lead to chronic pain, senso-
ry loss, or other problems at the site from which it was cut. An alternative 
approach involves using an artificial scaffold, generally tube-shaped, that 
sits between the two ends of the broken nerve and serves as a conduit for 
regeneration, often with the help of biochemical cues known to prompt 
nerve growth.

But nerves and nerve injuries are often not so straightforward, and 3-D 
printing technology makes it possible to design and make guides that are 
conducive to more complicated shapes, says Michael McAlpine, a profes-
sor of mechanical engineering at the University of Minnesota. To dem-
onstrate  the new technique, McAlpine and his collaborators, including 
neurosurgeons and biomedical engineers, showed in rats that they could 
regenerate the original Y-shaped structure after a 10-millimeter piece 
of the sciatic nerve—including the point where it branches—had been 
cut out.

3-D Printing’s Next Target
Nerve Regeneration
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In Forthcoming Issues

The researchers used a 3-D scanner to record information about the 
geometry of the missing piece, and fed that data into their custom printer. 
In an intact and functioning sciatic nerve, the base of the Y shape con-
tains a mix of motor and sensory nerve fibers. It splits into branches that 
contain either mostly sensory nerve fibers, which send information to 
the brain, or mostly motor neurons, which send information to the 
muscles. On the inside of the silicone guide, the same printer depos-
its precise amounts of biochemical “cues” chosen to promote nerve 
growth. Each branch of the Y shape gets a different cue—one is meant 
to encourage sensory nerve growth and the other is meant to encour-
age the growth of motor nerves.

The new technique should be thought of as a starting point that 
“opens the door” for the development of new regeneration schemes 
that take advantage of 3-D printing to make implants with complex 
shapes, says Xiaofeng Jia, a collaborator on the project and a professor 
of neurosurgery at the University of Maryland School of Medicine. 
It should be possible to use this approach to create more complicated 
branching designs suited for other nerves, he says, and it’s also possible 
that alternative materials and biochemical schemes will be more effec-
tive at promoting the healing of injured nerves.

The  group will continue to experiment with different materials,    
especially biodegradable materials that would dissolve in the body 
once it has served its function. He estimates that the technology could 
be ready for testing in humans in five to 10 years.

[For details; http://www.me.umn.edu/]

	Tooth  Decay:   Reversing the process through ‘remineralisation’

	Red Wine: To help prevent cavities and improve our dental 
health 

	Be Ready for a Robot Colleague: Robots are moving into  
workspace

	Saltwater Lamps: Creating Revolution in Lighting

	Optical Rectenna: A device that combines the functions of an 
antenna and a rectifier diode to convert light directly into DC 
current.
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A Quick Look
In this column we take a quick look at some world renowned books & 

magazines and select a few noteworthy sentences, which are given under 
the title: Miscellany...The selection is based on brevity, simplicity,  style, 
information content etc.              

Next, we present pointers to certain most relevant articles appear-
ing in leading magazines like The Economist, TIME, FORTUNE, SPEC-
TRUM, Harvard Business Review, SCIENTIFIC AMERICAN, THE FUTURIST,  
NATIONAL GEOGRAPHIC etc. 

Finally, the highlights of some classic books are also included. Readers 
are also  welcome to send similar items to be included in future issues of 
EKL for the benefit of other readers. (email: eklines@gmail.com)

                                                        - Editorial Team

Art ic les

Misce l lany. . .

• According to China’s current  five-year plan, the average official mini-
mum wage across the country must rise by at least 13% every year.

• In 1905 Albert Einstein published his Special Theory of Relativity, 
which upset Isaac Newton’s applecart and, to Wells’s presumed delight, 
allowed something that had been impossible under Newton’s laws: 
time travel into the future.

• In 20 years, miracle cures for the old diseases will come from Japan, the 
best web apps from India and couture from China.

 Battery-powered  Planes: 
On July 10th  2015, Airbus’s E-Fan, became the first twin-engined 

all-electric aircraft to cross the English Channel.
Magazine: The Economist  July 18,  2015

 Brain Food: 
A Mediterranean-style diet may slow memory loss, even if adopted 

late in life.
Magazine: Scientific American, September 2015
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Books 

 Spirals in Time: The Secret Life and 
Curious Afterlife of Seashells

 Author:  von Helen Scales
 Publisher:  Bloomsbury Publishing   2015

Seashells are the sculpted homes of a 
remarkable group of animals: the molluscs. 
These are some of the most ancient and 
successful animals on the planet. But watch out. 
Some molluscs can kill you if you eat them. 
Some will kill you if you stand too close. That 
hasn't stopped people using shells in many ways.

 The People’s Republic of Amnesia: Tiananmen Revisited
 Author: Louisa Lim, former BBC correspondent
 Publisher: Oxford University Press  May 2014

On June 4, 1989, People's Liberation Army 
soldiers opened fire on unarmed civilians in 
Beijing, killing untold hundreds of people. A 
quarter-century later, this defining event remains 
buried in China's modern history, successfully 
expunged from collective memory. In this book, 
author  Louisa Lim charts how the events of June 
4th changed China, and how China changed the 
events of June 4th by rewriting its own history.

Lim reveals new details about those fateful days, including how 
one of the country's most senior politicians lost a family member to an 
army bullet, as well as the inside story of the young soldiers sent to clear 
Tiananmen Square.

Whenever you read a good book, somewhere in the 
world a door opens to allow in more light.

–Vera Nazarian
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Tech Line

At the beginning of the 20th cen-
tury, there were an estimated 500,000 
rhinos living throughout Africa and 
Asia. However, as demand for rhino 
horn has gone up, the worldwide pop-
ulation of the animals has gone down. 
There are currently only five species of 
rhino left on Earth, and all of them are 
classified as a “threatened species” ac-
cording to the IUCN Redlist. Three out of those five species are further 
classified as “critically endangered”.

Rhino poaching has become more widespread in recent years, and it 
is pushing many species to the brink of extinction. Poachers target these 
animals because of the demand for rhino horn in Asian countries; the 
horns have practical medical uses, but many people collect them as a status 
symbol to showcase their success and wealth. Luckily, a new technology 
that plants a camera and other technologies inside of the rhino horn may 
act as a strong deterrent to poachers so that rhino lives can be saved.

The goal of the Protect project is to provide a strong deterrent for poa-
chers who would kill rhinos for their horns. They plan on accomplishing 
this by putting video cameras, GPS trackers, and heart-rate sensors in-
side the horns of living rhinos. The system is known as Protect RAPID 
(Real-time Anti-Poaching Intelligence Device). The whole system was de-
veloped at the University of Chester by biologist Dr. Paul O’Donoghue. 
He created a tracker and heart rate monitor that could be implanted inside 
the horns of living rhinos. Along with the camera, these pieces of tech-
nology are able to transmit health and wellness information to a central 
control center.

If the rhino is attacked by poachers and its heart rate stops, which it 
would if the poachers were intent on getting the horn, then a signal would 
be sent to a security team that could respond to the rhino’s location. It 
is estimated that the team could be on-site within minutes of getting a 
distress signal in order to catch the poachers before they could get away. If 
there are difficulties with catching the offenders, then the camera footage 
can reveal what they looked like.  

Rhino Poaching
Technology for Prevention
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As of right now, there aren’t many anti-poaching agencies doing this 
type of work. The patrol area for rhino habitats is too large, so convic-
tion rates for poachers have been relatively low. The Protect system can 
go a long way toward rectifying this and keeping rhinos safe. Research-
ers have already completed a proof of concept study, but they are still 
working on refining prototypes for the new technologies. The first of 
these prototypes should be available within months. If they are success-
ful, then researchers hope to create other versions of the technologies 
for endangered species such as tigers and elephants.  

[For details: http://www.chester.ac.uk]

Lawrence Livermore National La-
boratory (LLNL) scientists have in-
vestigated a way to create linear chains 
of carbon atoms from laser-melted 
graphite. The material, called carbyne, 
could have a number of novel proper-
ties, including the ability to adjust the 
amount of electrical current traveling 
through a circuit, depending on the 
user’s needs.

Carbyne is the subject of intense 
research because of its presence in astrophysical bodies, as well as its potential 
use in nanoelectronic devices and superhard materials. Its linear shape gives it 
unique electrical properties that are sensitive to stretching and bending, and it is 
40 times stiffer than diamond. It also was found in the Murchison and Allende 
meteorites and could be an ingredient of interstellar dust.

Carbyne, or linear acetylenic carbon, another allotrope of carbon grows in 
a single chain with alternating single and triple atomic bonds. As it is a single 
atom-thick chain and not a sheet (like graphene) or a hollow tube (like carbon 
nanotubes), it is considered a truly one-dimensional material. Scientists have 
long believed that this single dimension might give carbyne unparalleled me-
chanical and electrical properties.

In another effort, researchers at Rice University have used a computer simu-
lation to calculate that carbyne, a monodimensional chain of carbon atoms, is 

Carbyne
 Allotrope of  Carbon Stiffer than Diamonds

Tech Line
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twice as strong as carbon nanotubes and three times stiffer than diamond. If 
their findings are correct and the challenges posed by manufacturing it can be 
overcome, then carbyne could prove an incredibly useful material for a wide 
range of applications.

Rice University theoretical physicist Boris Yakobson and his team set out 
to describe the properties of carbyne by using the information available from 
previous research and combining it within a computer simulation to shed a lot 
more light on the properties of this elusive material.

After confirming that carbyne is stable at room temperature, largely resis-
ting interaction with nearby carbyne atom chains, the researchers went on to 
find that carbyne has indeed remarkable, unprecedented features of its own.

In terms of mechanical properties its tensile strength, or its ability to wi-
thstand stretching, is double that of graphene. According to the computer 
model, carbyne is also twice as stiff as graphene and three times as stiff as dia-
monds and, interestingly, carbyne's torsional stiffness can be modified by atta-
ching appropriate molecules at the end of each carbon chain.

According to Yakobson, carbyne also turns out to have some very interes-
ting and unique electrical features. Molecules can be attached to each end of 
the chain to make it suitable for storing energy, its band gap, an important 
electric property that determines its electrical conductivity, can be stretched 
from 3.2 to 4.4 eV just by stretching the material by ten percent and finally, 
when twisted by 90 degrees, carbyne also turns into a magnetic semiconduc-
tor.  If these predictions are true, then the versatility of carbyne could one day 
lead to important advances in fields ranging from the design of new nanoelec-
tronic and spintronic devices to building very high-performance mechanical 
parts.                                

Unfortunately, knowing its properties and being able to harness them are 
two very distinct problems. While carbyne has been detected in interstellar 
dust and compressed graphite, it is proving very challenging to recreate in the 
lab (researchers have only managed to create very small chains of up to 44 
atoms). But at the very least, studies such as this might encourage more invest-
ment toward solving the practical problems of manufacturing longer carbyne 
chains.

Yakobson and colleagues now plan to take a closer look at the conductivity 
of carbyne, and specifically at the relationship between twisting and its band 
gap. Their future work will also include finding out whether other elements in 
the periodic table are also capable of forming similar monodimensional chains. 

[For details: https://www.llnl., gov/news, http://news.rice edu / 2013/ 
10/09/carbons-new-champion/]
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Books Scan

INTERCEPT: The Secret History of 
Computers and Spies
Author: Gordon Corera,  Security 
Correspondent for BBC News
Publisher: Orion Publishing Co

INTERCEPT is the previously untold story 
of the melding of technology and espionage. 
Gordon Corera's compelling narrative, rich with historical details and 
characters, takes us from the Second World War to the internet age, with 
astonishing revelations about espionage carried out today. The computer 
was born to spy. Under the intense pressure of the Second World War and 
in the confines of Britain's code-breaking establishment at Bletchley Park, 
the work of Alan Turing and others led to the birth of electronic espionage. 
It was a breakthrough that helped win the war. In the following decades, 
computers transformed espionage from the spy hunting of the Cold War 
years to the data-driven pursuit of terrorists and the industrial-scale cyber-
espionage against corporations in the twenty-first century. Together, com-
puters and spies are shaping the future, and from the rise of China to the 
phones in our pockets, what was once the preserve of a few intelligence 
agencies now matters for us all. Drawing on unique access to Western in-
telligence agencies, on the ground reporting from China and insights into 
the most powerful technology companies, Corera has gathered compelling 
stories from heads of state, hackers and spies of all stripes. INTERCEPT 
is a ground-breaking exploration of the new space in which the worlds of 
espionage, geopolitics, diplomacy, international business, science and tech-
nology collide.
Highlights of Contents:

1.  Birth
2.  Marriage
3.  Into the Cold
4.  Coming of Age
5.  Spy-hunting
6.  Crypto Wars
7.  Attack
8.  Enter the KGB
9.  Out of the Cold and into the  
     Cyberspace
10.  Titan Rain

11.  In the Wires
12.  Britain and the Cyber Spies
13.  Dissent
14.  Sabotage
15.  The Lights Go Off
16.  Rebirth - Cables
17.  Britain
18.  Exposure
Epilogue: To  Infinity and Beyond
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Books Scan

Einstein's Dice and Schrödinger's Cat:  How 
Two Great Minds Battled Quantum Ran-
domness to Create a Unified Theory of Physics  
Author: Paul Halpern, Professor of Physics at 
the University of the Sciences in Philadelphia
Publisher: Basic Books,   April  2015

This year marks the 100th anniversary of Ein-
stein’s discovery of the equations of general rela-
tivity, which was followed 10 years later by Erwin 
Schrödinger’s discovery of the equation of quantum theory that bears his 
name. These equations remain today at the core of our understanding of fun-
damental physics.

When the fuzzy indeterminacy of quantum mechanics overthrew the or-
derly world of Isaac Newton, Albert Einstein and Erwin Schrödinger were at 
the forefront of the revolution. Neither man was ever satisfied with the stand-
ard interpretation of quantum mechanics, however, and both rebelled against 
what they considered the most preposterous aspect of quantum mechanics: its 
randomness. Einstein famously quipped that God does not play dice with the 
universe, and Schrödinger constructed his famous fable of a cat that was nei-
ther alive nor dead not to explain quantum mechanics but to highlight the ap-
parent absurdity of a theory gone wrong. But these two giants did more than 
just criticize: they fought back, seeking a Theory of Everything that would 
make the universe seem sensible again.

In Einstein’s Dice and Schrödinger’s Cat, physicist Paul Halpern tells the 
little-known story of how Einstein and Schrödinger searched, first as collabo-
rators and then as competitors, for a theory that transcended quantum weird-
ness. This story of their quest—which ultimately failed—provides readers with 
new insights into the history of physics and the lives and work of two scientists 
whose obsessions drove its progress.
Contents:
Introduction:  Allies and Adversaries
Chapter one:  The Clockwork Universe
Two:  The Crucible of Gravity
Three:  Matter Waves and Quantum Jumps
Four: The Quest for Unification
Five: Spooky Connections and Zombie Cats
Six: Luck of the Irish
Seven: Physics by Public Relations
Eight: The Last Waltz: Einstein’s and Schrödinger’s Final Years
Conclusion: Beyond Einstein and Schrödinger: The Ongoing Search for Unity
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Journals Scan

Albert Einstein once said that there are only two things 
that might be infinite: the universe and human stupidity. 
And, he confessed, he wasn't sure about the universe.

When we hear that, we chuckle. Or at least we smile. 
We do not take offense. The reason is that the name “Ein-
stein” conjures an image of a warm-hearted, avuncular sage 
of an earlier era. We see the good-natured, wild-haired sci-
entific genius whose iconic portraits—riding a bike, sticking out his tongue, staring at 
us with those penetrating eyes—are emblazoned in our collective cultural memory. 
Einstein has come to symbolize the purity and power of intellectual exploration.
Highlights of Features of this Einstein Issue:
•    QUIZ: How Well Do You Know  Einstein?
     Why He Matters: The fruits of one mind shaped civilization more than seems po sible
•   How Einstein Reinvented Reality:     Albert Einstein created his most famous theory amid 

personal strife, political tension and a scientific rivalry that almost cost him the glory of his 
discovery

•   Did Einstein Really Invent E = mc2?:   The great physicist was not the first to equate forms of 
mass to energy, no did he definitively prove the relationship

•      Head Trip:  Einstein's thought experiments left a long and somewhat mixed legacy of their 
own

•     What Einstein Got Wrong: Everyone makes mistakes. But those of the legendary physi-
cist are particularly illuminating

•      Relativity's Reach: A visualization of recent physics terms affirms the enduring influence 
of Einstein's 100-year-old masterpiece

•     Relativity's Reach [Interactive Graphic]
•      Cleaning Up After Einstein: A new generation of physicists hope to succeed where Ein-

stein failed
•      A Brief History of Time Travel: We already have the means to skip ahead in time, but 

going backward is a different wormhole
•     The Black Hole Test: General relativity has never been tested in places where the effects 

of gravity become truly extreme—for example, at the edge of a black hole. That will soon 
change

•       Who was Einstein, Really?:  Sure, he was pretty good at science. But science isn't every-
thing

•     Genius in a Jar: The bizarre journey of Einstein's brain illustrates the pitfalls in science's 
search for the origins of brilliance

•      Is the Cosmos Random?: Einstein's assertion that God does not play dice with the uni-
verse has been misinterpreted

[Source: EKL Knowledge Centre]

Scientific American  September 2015
Special Issue: 100 Years Of General 
Relativity
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Journals Scan

Education in most of the developing world is 
shocking. Half of children in South Asia and a third of 
those in Africa who complete four years of schooling 
cannot read properly...

Most governments have promised to provide 
universal primary education and to promote sec-
ondary education. But even when public schools exist, they often fail. In a 
survey of rural Indian schools, a quarter of teachers were absent. In Africa the 
World Bank found teacher-absenteeism rates of 15-25%.  Sierra Leone spot-
ted 6,000 “ghost” teachers, nearly a fifth the number on the state payroll.

Powerful teachers’ unions are part of the problem. They often see jobs as he-
reditary sinecures, the state education budget as a revenue stream to be milked 
and any attempt to monitor the quality of education as an intrusion. The un-
ions can be fearsome enemies, so governments leave them to run schools in the 
interests of teachers rather than pupils.

The failure of state education, combined with the shift in emerging econo-
mies from farming to jobs that need at least a modicum of education, has 
caused a private-school boom. According to the World Bank, across the de-
veloping world a fifth of primary-school pupils are enrolled in private schools, 
twice as many as 20 years ago. So many private schools are unregistered that 
the real figure is likely to be much higher. A census in Lagos found 12,000 pri-
vate schools, four times as many as on government records.  In India in 2013, 
29% were, up from 19% in 2006.  

An in-depth study of the subject is presented in this issue.
Highlights of Contents:  International

Intelligence and democracy: A new age of espionage  
The World If
• If Hillary Clinton is president:  The first 100 days
• If Russia breaks up: The peril beyond Putin
• If a NATO member comes under attack: Article of faith
• If lying makes your nose grow…  Cartoon
• If the yuan competes with the dollar:  Clash of the currencies
• If the world introduces a “Piketty tax”: Squeezing the rich
• If the Panama Canal gets a rival: Trench warfare in Nicaragua
• If autonomous vehicles rule the world: From horseless to driverless
• If an asteroid heads for Earth:  Taking the hit
• If India’s monsoon fails: A billion-person question

[Source: EKL Knowledge Centre]

The Economist
With Supplement: The World If
August 1st-7th 2015
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The Last Word

"The true measure of a man is how he treats  
someone who can do him absolutely no good".

- Ann Landers, American Journalist ( 1918- 2002)
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