
Turning Nights into Days
The story of artificial lighting
Man took advantage of naturally occurring fires by transporting embers 
for heating, cooking and lighting his caves. His primitive lamps were lit 
with animal or vegetable fats, as early as 400,000 years ago. Here starts 
the long, arduous journey towards modern artificial lighting.

Tattoo to Test Diabetes
No more pin pricks
Frequent pricking of  the finger often discourages people from 
keeping tabs on their glucose level. To avoid this researchers 
have developed a temporary tattoo to monitor glucose.  

Hypoglycemic Shock
Sea snails use insulin as a weapon
Some cone snails add a weaponized form of insulin to the venom 
cocktail they use to disable fish, by causing their blood sugar levels to 
plummet.    

Use it or Lose it
Applies to brain functions too!
If you do not properly use your higher cognitive capabilities, these 
highly evolved functions of the brain get weakened and associated 
brain regions begin to derange and shrink.  

Smart Windows
Making glass obedient
No more dry-cleaning bill for the curtains, good  
saving on power bill, blocking of UV radiation from 
Sun, thereby protecting paintings and furnishings 
in the room etc.- all, courtesy, smart windows.
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Wild Turmeric  
For glowing skin
Wild Turmeric alias Kasthuri Manjal 
is an annual rhizomatous plant 
similar to turmeric, with a  scien-
tific name, Curcuma aromatica. It is 
an important ingredient in any ayur-
vedic skin care product and has 
anti-oxidant, anti-inflammatory, 
anti-septic and antibacterial 
properties. The yellow pigment in 
the turmeric makes the skin 
brighter. It also helps in removing 
facial hair and pimple.
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Quality Time vs Multitasking
Quality Time is the time that is set aside by a person for paying full and 

undivided attention to another person or matter at hand.
 On the other hand, the act of performing more than one task at the 

same time is multitasking. A typical example is  talking on cell phone while 
driving or eating snacks and watching TV.

 The CEO of  a leading corporate house seeks an appointment with the 
minister. They meet and spend "quality time" between them. The minister 
listens to the business chief without the usual distractions such as phone 
calls, officials walking in with files or some dignitary barging in. It is qual-
ity time well spent,  making the meeting meaningful.

In corporate circles too, where  time is  in short supply, the quality time 
trend is catching up. However, the old  habit of  multitasking as the pre-
ferred method of interactions, is still  practiced by some managers.

 Let us look  at multitasking in some detail. In this era of several 
digital devices seeking our attention at the same time, we are forced 
into a multitasking mode in order to satisfy all demands made on our 
time. Research shows that multitasking takes a toll on our mental ener-
gy, especially if the tasks are difficult ones. Moreover, the human brain 
is not designed  to do two or more things at the same time. A study 
showed that when switching between tasks, the overall performance 
level gets severely affected, compared to doing a single task. An obvious 
reason is that in a time sharing mode we have to do cycles of saving and 
restoring the status of the transaction. 

There are numerous occasions in daily life to apply the quality time 
concept. At home, early night  is a good candidate for quality time. Instead 
of every member concentrating on the gadget at  hand - smartphone, tab-
let,  laptop - it should be made into an occasion to exchange meaningful 
information, among family members. Such quality time interactions will 
strengthen the much wanted family bonds, rather than enhancing skills in 
handling modern gadgets. 

Another opportunity for quality time is in palliative 
care - the hapless cancer patients thirsting for company of  
fellow humans. If one can find a few minutes to be with 
them, holding their weak hands, those minutes will qualify 
to be the  best quality time in our lives. There are many more 
quality time opportunities around us. We need to identify  
them and  find time to indulge in them.
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Nature Line

Wild Turmeric alias Kasthuri Manjal
For Glowing Skin

Kasthuri Manjal is an annual rhizomatous plant similar to Turmeric. The sci-
entific name of Kasthuri manjal is Curcuma aromatica belonging to the family 
Zingiberaceae. Its rhizome has a bright yellow colour and a sweet natural odour. 
The plant is called as wild turmeric in English. There are five distinct types identi-
fied in the turmeric family. The other four are curry manjal (which is generally taken 
to mean turmeric), kuda manjal, kaari manjal and mara manjal. All are medicinally 
important. Turmeric (EKL April 2006) which we use in cooking, is of very high 
food and medicinal values. Kasthuri manjal is used only for cosmetic and medici-
nal preparation. 

Kuda manjal is the central hub of the rhizome network for each plant. It is 
preserved in its whole state, considered to have more auspicious energy than 
the branching rhizomes because of its special shape and central location. Kuda 
manjal, Curry manjal and Kasthuri manjal are used for many sacred purposes. 
Their golden or red color is considered auspicious and dear to Goddess, be-
stowing wealth, beauty and abundance. Manjal is the first item brought into a 
new house to bring a positive energy to the new living  place. A few pieces of 
sliced manjal closely resemble a handful of gold bars or coins!

Kari manjal (Curcuma caesia) is also called black turmeric. The midvein of kari 
manjal leaf bears a distinctive dark stripe.The kari manjal rhizome is white to blue 

4Executive Knowledge LinesFebruary 2015



in color. The fresh paste of kari manjal is used in internal medicines and medicinal 
oils. Maramanjal is a tree climbing vine used in some ayurvedic medicines. 

Kasthuri manjal is an important ingredient in any ayurvedic skin care 
product. It has anti-oxidant, anti-inflammatory, anti-septic and anti-bacterial 
properties. The yellow pigment in the turmeric makes the skin brighter. It also 
helps in removing facial hair and pimple marks, when used for a longer time. 

Women used to apply paste of kasthurimanjal or turmeric on their body 
before taking bath from good old times, to give a glow to their skin. This ritual 
is followed even now in marriage ceremonies in India.

During pregnancy, women used to apply a paste of raw Kasthuri manjal 
to the lower belly every other day to avoid getting stretch marks. A paste of 
Kasthuri manjal and lukewarm coconut oil may be applied on face to reduce 
unwanted hair growth. A mix of Kasthuri manjal and sandalwood powder 
may cure acne if applied regularly. Apply a mix of sugarcane juice and Kast-
huri Manjal on skin to treat wrinkles. A mix of buttermilk and Kasthuri man-
jal applied around the eyes can eliminate the wrinkles and black shades.

A mix of ¼ teaspoon of kasthuri manjal powder , ¼ teaspoon of green 
gram powder and ¼ teaspoon of red sandalwood or sandalwood powder in 
2 to 3 teaspoons of milk or crème of milk made into a smooth paste becomes 
a good ointment for skin care. Coconut oil, heated with kasthuri manjal and 
cooled, serves as an antiseptic ointment to heal all types of wounds.

Many of the medicinal properties attributed to kasthuri manjal are there for 
curry manjal (turmeric) as well. The advantage is that turmeric is taken as food. 
Hence the medicinal benefits are absorbed through food. Dried turmeric powder 
is added to every curry powder, which when added to food gives it that distinctive 
yellow color in cooking. It helps detoxify food, assisting digestion in the event of 
over-eating or taking overcooked or otherwise less-than-ideal food.

Studies have shown that turmeric has the potential to protect against colon 
cancer, prevent Alzheimer’s disease and neutralize other inflammation-driven 
conditions. Turmeric is added to Ayurvedic medicines to enhance digestion, 
calm pain, purify the blood, support skin care and protect the functioning of 
the liver. Turmeric fights the bacteria that cause diarrhoea, and its intake in 
the form of herbal tea helps control loose stools. As an excellent anti oxidant it 
stabilizes unstable oxygen molecules. These are known as free radicals causing 
damage to cells, leading to ageing and various other diseases such as cancer.  

 Milk mixed with turmeric powder, or boiled with a piece of raw turmeric 
can be used as a drink for relief in rheumatoid, arthritis, and knee pain.  This 
drink may also strengthen the bones and reduce the risk of developing osteo-
porosis.

When babies are born they are given oil bath and the turmeric is massaged 
well to avoid all skin related problems. The mild hair growth is prevented with 
turmeric.

[CGS]  
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Science Line

Man is not easy to be satisfied. He asked himself, “What would I do in the 
night?  Nights are cold and dark!”  So he went ahead and discovered — by no 
means, invented — fire, for it was already there as one of nature’s elements. He 
took advantage of naturally occurring fires, by transporting embers for pur-
poses such as heating, cooking and lighting his caves. Primitive lamps were lit 
with animal or vegetable fats for fuel as early as 400,000 years ago. Here starts 
the long, arduous journey towards modern artificial lighting.  Incidentally, 
cooking   not only changed man’s taste, but set off a chain of momentous con-
sequences — the soft, cooked food demanded only smaller teeth, which, in 
turn, made room for bigger brains, and also enabled speech! The ability to start 
a fire, using drills and flints, was probably acquired only by 7000 BC. Over the 
next many centuries, man developed candles and other forms of light sources 
such as whale and kerosene oil lamps. Gas lights appeared in major cities in the 
world by the 1800s for illuminating street and commercial buildings. The next 
major milestone was the incandescent electric bulb.

No one is known to have said, “Let Edison be!” Yet, Thomas Alva Edi-
son (1847 – 1931) came, saw and walked away with the patent for the first 
commercially successful electric bulb in 1879 though, this prolific American 
inventor is not certainly the first name to note in this new line of technology. 
Everything started in 1800 when the Italian Alessandro Volta developed the 
first practical electrical battery.  In 1802, the Englishman, Humphrey Davy 
produced the world's first electric lamp by connecting Volta's battery to char-
coal electrodes. Known as the electric arc lamp, this rudimentary lamp used to 
burn out quickly and, besides, was much too bright for home or workplace. 
In 1850, the English chemist Joseph Swan developed a light bulb with carbon-
ized paper filaments kept in a vacuum tube. This failed to capture commercial 
interest because vacuum pumps those days were not good enough. In 1874, 
Canadian inventors Henry Woodward and Matthew Evans filed a patent for 
an electric lamp with different-sized carbon rods held between electrodes in 
a glass cylinder filled with nitrogen. Unsuccessful in their attempt to com-
mercialize their invention, they eventually sold their patent to Edison in 1879.

And God said, “Let there be light”, and there was light.  
He separated light from darkness. He called the light Day,  

and the darkness He called Night.

Turning Nights into Days
The Story of  Artificial Lighting
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Edison appears to have tested more than 3,000 designs for bulbs before 
filing the patent in November 1879 for an electric lamp with a carbon fila-
ment. He vigorously continued his search for the best material for filament and 
zeroed in on carbonized bamboo filaments that could last over 1200 hours. 
This type of filament remained in use until replaced by longer lasting materials 
over the next decade. Filaments made of Tungsten, a metal with the high-
est melting point (3422⁰ C), were developed in 1910 by William David 
Coolidge, an American physicist.  Edison had actually listed Tungsten as 
an ideal choice for filaments; but he did not have the requisite machinery 
for producing fine filaments. Incandescent lamps continue to use Tung-
sten filaments though such lamps are now facing extinction, thanks to 
novel technologies. 

Some Common Terms and Their Simple Meanings

Color Temperature:  Indicates how energy is distributed over the 
spectrum of various colors (wavelengths) in the light from a given 
source. It tells us about the dominant color(s) contained in the light. 
We know that as an iron rod is heated, it gradually changes from “red 
hot” to “white hot”. Actually this is because the dominant color is 
shifting from red to blue (wavelength decreasing) region of the spec-
trum of visible light. An incandescent filament lamp, typically, has a 
Color Temperature of 2800⁰K (K for Kelvin; simply add 273 to⁰C to 
get ⁰K), which is why its light is yellowish. Color Temperature of sun-
light is 6000⁰K which renders it richer in blue-green. Human eye has 
evolved over ages to develop maximum sensitivity in this color range; 
and that is why we see better in natural daylight. Fluorescent lamps, 
having a Color Temperature close to that of Sun, produce a bluish-
white light that is ideal for work places.

We often hear of “warm colors” (red-yellow tinge) and “cool colors” 
(green-blue tinge), which may be confusing. (Perhaps, they were so 
termed for emotional reasons rather than scientific). In fact, the former 
corresponds to a lower Color Temperature whereas the other a higher one!

Lumen (lm): A measure of the total amount of visible light emit-
ted by a source. Typically, a wax candle produces about 13 lm, a 60-
watt incandescent 700 lm, and a 15-watt CFL 800 lm.

Lumens/watt (lm/w): Efficiency of a light source (cost of light-
ing).  A practical basis for comparing different light sources. Also 
known at times as “wall plug efficiency”.

Lux (lx): Illumination level of a surface (e.g., a projection screen) 
expressed as lm/square meter. 
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Today, there is a wide range of light sources to choose from – incandescent 
(filament) bulbs, traditional fluorescent lamps, compact fluorescent lamps 
(CFL), both of which   heat a gas to produce invisible ultraviolet first and sub-
sequently convert it to visible light, and, finally, Light Emitting Diodes (LED) 
made of semiconducting materials.

An incandescent bulb converts barely 5% of the consumed electrical en-
ergy to useful visible light while the rest is wasted as unwanted heat. The same 
amount of visible light from a 60-watt incandescent bulb is available from a 
12-watt CFL or a 6-watt LED. In other words, light efficiency improves by 
1:5:10 as we go from incandescent to CFL to LED lamps!  

Artificial lighting in homes and offices accounts for 30–50% of electri-
cal energy consumed worldwide, not to mention over-illumination in many 
cases. It is estimated that replacement of all incandescent lamps, particularly in 
large office buildings, with energy efficient CFL globally may cut down global 
electrical energy consumption by 2.5 %. LED technology  has the poten-
tial for substantially improving the situation. At the moment, though the 
price of LED lamp is somewhat high, it can pay back in terms of energy 
cost in a reasonable time. At any rate, LED is sure to become widely af-
fordable before long.                                

 [PR]

It has become customary to list seven wonders of the world with regard to 
period of time, area of consideration and topic of interest. The number seven 
was chosen because of an ancient belief that the number seven represented 
perfection and plenty, and because it was the number of the celestial bodies 
known in ancient times - five planets, plus the sun and the moon. Various lists 
of the Seven Wonders of the World have been compiled from antiquity to the 
present day, to catalogue the world's most spectacular natural and manmade 
structures.

The first list of Seven Wonders of the Ancient World included the most 
remarkable creations of classical antiquity located around the Mediterranean 
rim. 

The historian Herodotus and the scholar Callimachus of Cyrene at the 
Museum of Alexandria made early lists of seven wonders during 450 – 280 
BC. Their list included the classic seven wonders as: the Great Pyramid of 
Giza, Hanging Gardens of Babylon, Statue of Zeus at Olympia, Temple of 
Artemis at Ephesus, Mausoleum at Halicarnassus, Colossus of Rhodes and 
Lighthouse of Alexandria. The only ancient world wonder that still exists is 
the Great Pyramid of Giza.

Wonders of  the World
Differing Views
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Initiative is doing the right things without being told.                   
- Elbert Hubbard (1865-1915)

In the 19th and early 20th centuries, some writers wrote their own lists 
with names such as Seven Wonders of the Middle Ages, Seven Wonders of the 
Medieval Mind, and Architectural Wonders of the Middle Ages. Each of these 
lists included seven of the following 11 items: Stonehenge, Colosseum, Cata-
combs of Kom el Shoqafa, Great Wall of China, Porcelain Tower of Nanjing, 
Hagia Sophia, Leaning Tower of Pisa, Taj Mahal, Cairo Citadel, Ely Cathedral 
and Cluny Abbey.

Following in the tradition of the classical list, people and organisations 
have made their own lists of wonders including ancient and modern objects. 
The American Society of Civil Engineers compiled a list of Seven Wonders of 
the Modern World in 1994, paying tribute to the "greatest civil engineering 
achievements of the 20th century". The items in the list are: Channel Tunnel 
between the United Kingdom and France, CN Tower in Toronto, Empire 
State Building, Golden Gate Bridge north of San Francisco, Itaipu Dam be-
tween Brazil and Paraguay, Delta Works in Netherlands and Panama Canal.
 New7Wonders Foundation

In 2001 an initiative was started by the Swiss corporation, New7Wonders 
Foundation, to choose the New7Wonders of the World from a selection of 
200 existing monuments. Twenty one finalists were announced on January 
1, 2006. The final results of New7Wonders were announced on July 7, 2007, 
in Lisbon, Portugal as: Great Wall of China, Petra in Jordan, Christ the Re-
deemer in Brazil, Machu Picchu in Peru, Chichen Itza in Mexico, Colosseum 
in Italy, Taj Mahal in India and Great Pyramid of Giza in Egypt. 

In November 2006 the American national newspaper USA Today and the 
American television show Good Morning America revealed a new list of New 
Seven Wonders chosen by six judges as: Potala Palace in Tibet, Old city of 
Jerusalem, Polar ice caps, Papahanaumokuakea Marine National Monument 
in Hawaii, Internet, Mayan ruins in Mexico and Great Migration of Serengeti 
and Masai Mara in Tanzania and Kenya. An eighth wonder was chosen from 
viewer feedback as Grand Canyon in Arizona. 
Seven Natural Wonders of the World

Similar to the other lists of wonders, there is no consensus on a list of seven 
natural wonders of the world, and there has been debate over how large the list 
should be. One of the many existing lists was compiled by CNN as: Grand 
Canyon, Great Barrier Reef, Harbour of Rio de Janeiro, Mount Everest, Au-
rora, Paricutin Volcano and Victoria Falls.

New7Wonders of Nature is a contemporary effort to create a list of seven 
natural wonders chosen through a global poll during the period 2007 - 11, 
organized by the same group as the New7Wonders of the World campaign. 
It lists the following seven items: Iguazu Falls, Jeju Island, Komodo Island, 
Puerto Princesa Underground River, Table Mountain, Halong Bay and Ama-
zon Rainforest. 
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When Einstein Muses on Light…
There’s a Revolution

The Seven Underwater Wonders of the World was a list drawn up by CE-
DAM International, an American-based non-profit group for divers, dedi-
cated to ocean preservation and research. In 1989 CEDAM brought together 
a panel of marine scientists, including Dr. Eugenie Clark, to pick underwater 
areas which they considered to be worthy of protection. The results were an-
nounced at The National Aquarium in Washington DC as: Palau, Belize Bar-
rier Reef, Great Barrier Reef, Deep-Sea Vents, Galapagos Islands, Lake Baikal 
and Northern Red Sea.

British author Deborah Cadbury wrote Seven Wonders of the Industrial 
World, a book describing seven great feats of engineering of the 19th and early 
20th centuries. The seven industrial wonders are: SS Great Eastern, Bell Rock 
Lighthouse, Brooklyn Bridge, London sewerage system, First Tanscontinental 
Railroad, Panama Canal and Hoover Dam.

In 1999, Astronomy magazine listed the Seven Wonders of the Solar System 
as: Enceladus, Great Red Spot, Asteroid Belt, Surface of the Sun, Oceans of 
Earth, Rings of Saturn and Olympus Mons.
Other lists of wonders of the world

Numerous other authors and organisations have composed lists of the 
wonders of the world. Travel writer Howaed Hillman published two books, 
one with 10 man-made wonders, and the other with 10 natural wonders. Brit-
ish biographer, science writer, and novelist Ronald W. Clark published a book 
of man-made and natural wonders titled Wonders of the World listing 52 won-
ders, one for each week of the year. The Civilization series of computer games 
has featured many world wonders of all eras such as Mount Fuji and Old 
Faithful, each of which is designed to assist the player strategically to construct it 
before his or her opponent does it. 

[CGS]

EKL on Magzter
We are pleased to announce our arrival at the digital news 

stand, Magzter. Anybody can subscribe EKL through magzter for 
an e-version.

Log on to www.magzter.com, register with your own user id 
and password and then you can subscribe the selected magazines 
by making online payment. There is a search option also wherein 
you can search for a magazine and have preview of it.
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Management 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 27

EKL Sudoku 99 
[Hard]

6 4 3 5
8 2

7 4 8
5 8 3 6

6 9
8 9 2 3

9 5 1
3 1

6 8 3 9

Leadership and Decision Making 

 The Chanakya Way - Part 2
Holistic perspective

At first reading Chanakya may seem to be an enigma because we are led 
to wonder whether he is focused on macro issues or he is a micro manager 
worrying about details.  Arthasastra is mired in so much of last level details. 
But during the mission to annihilate the Nanda dynasty there are sever-
al instances where he seemed to have taken a holistic route. He carefully 
identified stakeholders, their unique expectations, the peculiar constraints 
in each case and so on. He also believed that one mind cannot grasp the 
multiple dimensions of an issue and that understanding of a problem will 
not be complete until all perspectives are in place. This is reflected in sever-
al sutras – for example Naikam Chakram Paribramayati meaning that 
with only one wheel a vehicle doesn’t move. At the same time he warns 
that it is necessary to set aside one’s ego while engaged in a brain storming 
team meeting.  There is a subtle distinction made between discourse, dis-
cussion and dialogue. In a true dialogue the participants need to maintain 
open mindedness. 

“It is everybody’s right to be independent, equally so it is everybody’s duty to 
be interdependent”, said Mahatma Gandhi. Chanakya realized that our life 
is a complex web of networks. The success of many corporations can be 
traced to their vast and deep networks. They even build network with their 
competitors. Professional societies and social clubs exist precisely to facili-
tate building of networks. Chanakya sought to build effective networks 
and relationships that would come handy when needed. He even built 
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a relationship with the Greeks through the matrimonial route by getting 
Chandragupta  marry Cornelia. 
Multiple views

Leaders charged with the responsibility of making decisions cannot run 
away from their responsibility; they cannot procrastinate claiming that the 
issue is too complex. However, they should realize that their decisions may 
not be perfect all the time. The decisions are made with the information 
available at a given point in time, in the given context, and at the avail-
able level of understanding the connections and relationships among the 
various factors.  In one of his sutras, Chanakya says that the conscientious 
ruler must resolve complex issues by careful and thorough analysis of all 
perspectives and the consequences of each including side effects before 
making his decision. He advocates harnessing the help of ministers, and 
individuals who are famous, wise, prosperous, enthusiastic, impressive, 
hard working, well intentioned, and well behaved; who truly love the rul-
ing system and live in the land. The directors of a company’s board of 
management bring diverse special competencies to the table so that the 
synthesis of these will result in growth as an emergent property.  

Chanakya never exhibited knee jerk reaction to problems. For example, 
he thought through the consequences in tackling Gandhar so as to avoid 
Ambhi falling into the hands of Alexander. He thought about all possible 
side effects; he realized that though Porus will be useful to get at Magadha 
he would turn to be a pain thereafter. He trusted Senapati with wealth 
to raise an army because he had Senapati’s son as his protégé. He advised 
Indradutt to remain passive in the face of seemingly grave adversity. 

Chanakya was not content to react to one-off events; he was not in-
terested in answering what happened. He was not even content with re-
sponding to a pattern of events and not interested in any discourse on 
what has been happening. His thought process went one step higher 
into the realm of generative thinking; he wanted to know why something 
had been happening. This led him to inquire about the structure behind 
the problem. This is consistent with modern day Systems Theorists who 
believe that structure drives behavior. In governance systems, democratic 
structure behaves differently from autocratic structure. An enterprise that 
has a hierarchical structure is risk averse while one with a radial or flat 
structure is more innovative. The behavior of members in a joint family is 
different from that in a nuclear family.

The absence of generative thinking is responsible for solutions that 
prove to be quick fixes that fail, that escalate the original problem and so 
on. We can see everyday examples when water pipes burst, when roads 
develop potholes,   when inflation soars, or when tensions build up at the 
border. Chanakya did not elaborate his reasoning to his associates unless 
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he was provoked to do so. Invariably Chandragupta would don the role 
of the devil’s advocate; Chanakya would chuckle that his choice of Chan-
dragupta as the instrument of his mission was vindicated. He did not want 
to be surrounded by “Yes” men.
Personal Mastery

Chanakya realized the importance of personal mastery on the part of 
every individual member. He laid emphasis on personal goals. He said that 
a person, who cannot decide his goal, cannot win. In fact there are hints to 
show that personal mastery is a prerequisite for effective team work. There 
is a Sutra that says “Gain eligibility with the help of knowledge”, what we 
call meritocracy.  Peter Senge a contemporary thought leader in his book 
The Fifth Discipline places personal mastery ahead of higher order values 
such as shared vision and team work.
Life-long Learning 

“Live as if you were to die tomorrow. Learn as if you were to live fore-
ver”, said Mahatma Gandhi. A leader’s primary responsibility is to gauge 
the potential of his protégés and enable their professional advancement 
through tailor made learning opportunities. Chanakya used all possible 
modes of knowledge acquisition in educating his students namely– direct 
perception, inference, similes and sayings of trustworthy people. His use of 
similes is striking but some of them may not pass the test of respectability 
to be quoted from public platforms.   

It would be impractical to adopt a different learning pedagogy for eve-
ry student. However one common component of learning at every level 
is peer learning. Even in our gurukula style, the lectures by gurus were 
minimal. Most learning took place through peer learning. In a sense this is 
now getting revived through collaborative e-learning paradigm. Chanakya 
drafted a syllabus for Chandragupta consistent with the role he was chosen 
to play. Having a clear inter-disciplinary flavor it comprised Languages, 
Economics, Mathematics, Sciences, Politics, and Warfare. Chandragupta 
was attached to a group of learners comprising Simharan, Mehir, and Sha-
rangrao, each bringing a specific area of expertise to the table. 

Alvin Toffler, a renowned author and futurist says that the illiterate of 
the 21st century will not be one who cannot read and write, but one who 
cannot learn, unlearn, and relearn. The learning for the above team never 
culminated with convocation; it continued as event after event unfolded 
until the coronation of Chandragupta.
Team Work

Teamwork is the synergy of personal masteries of team members. The 
team can deliver more than the aggregate capabilities of its members. 
Birds fly in a certain formation because the combined lift force attained by  
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multiple wings is greater than the sum of individual forces. It is the com-
bined effect of all sense organs that presents the stereoscopic picture to 
the mind. The combined benefit will accrue only when the goals of team 
members are aligned to the goals of the leader. Else there will be loss of energy 
(“entropy”) arising from members working at cross purposes.

Chanakya’s actions are tuned toward producing a shared vision among 
the stakeholders. Chanakya had to constantly steer his associates and lea-
ders of small kingdoms toward the Akhand Bharat theme. His whole his-
tory can be summarized in one sentence as constant calibration of goals 
toward a common cause.

(To be continued)
[R Narayanan]

Some time in the 1480s (experts tend to agree with 1483/84, at 
which point he was approximately 32-years-old)  Leonardo da Vin-
ci applied for a job at the court of Ludovico Sforza, the then de facto 
ruler of Milan. He did so by way of the following application letter 
— essentially a fascinating CV which, in an effort to appeal to Sforza's 
needs at the time, is dominated by his undeniably impressive military 
engineering skills and doesn't even hint at his artistic genius until the 
end.

Da Vinci's efforts paid off, and he was eventually employed. A dec-
ade later, it was Sforza who commissioned him to paint The Last Sup-
per.

(Source: Leonardo on Painting: An Anthology of Writings by Leonardo 
da Vinci with a Selection of Documents Relating to His Career; Image: 
Leonardo da Vinci, a self-portrait, via.
My Most Illustrious Lord, 

Having now sufficiently seen and considered the achievements of all 
those who count themselves masters and artificers of instruments of war, 
and having noted that the invention and performance of the said instru-
ments is in no way different from that in common usage, I shall endeav-
our, while intending no discredit to anyone else, to make myself under-
stood to Your Excellency for the purpose of unfolding to you my secrets, 
and thereafter offering them at your complete disposal, and when the time 
is right bringing into effective operation all those things which are in part 
briefly listed below:

Galileo's Letter 
Seeking Job as a War Engineer

Science Line
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1. I have plans for very light, strong and easily portable bridges with 
which to pursue and, on some occasions, flee the enemy, and others, 
sturdy and indestructible either by fire or in battle, easy and conveni-
ent to lift and place in position. Also means of burning and destroying 
those of the enemy. 

2. I know how, in the course of the siege of a terrain, to remove 
water from the moats and how to make an infinite number of bridges, 

Galileo Galilei
Galileo Galilei was born on February 15, 1564 as the 

son of a musician in Pisa in Italy. He began to study medi-
cine at the University of Pisa but later changed to phi-
losophy and mathematics. He became professor of math-
ematics at the University of Padua, a position he held 
until 1610. He was a physicist, mathematician, engineer, 
astronomer, and philosopher who played a major role in 
the scientific revolution during the Renaissance. He made fundamen-
tal contributions to the sciences of motion, astronomy, and strength of 
materials and to the development of the scientific method. His formula-
tion of circular inertia, the law of falling bodies, and parabolic trajectories 
marked the beginning of a fundamental change in the study of motion. 
In 1609, Galileo constructed a superior version of the telescope which 
helped him make several astronomical discoveries on the surface of the 
moon, sunspots, the moons of the planet Jupiter and the phases of the 
planet Venus. His work on astronomy made him famous and he was ap-
pointed court mathematician in Florence. 

Among his inventions were telescopes, compass and the thermometer. 
Galileo Galilei is credited with discovering the first four moons of Jupiter. 
Towards the end of his life, Galileo designed the first pendulum clock. 
Some of Galileo's other inventions include: a magnification device that 
made telescopes twenty times more powerful, a one-horsepower pump to 
raise water, an oar placement design for a ship's galley and a design for an 
accurate hydrostatic balance for weighing things in air and water.

In 1614, Galileo was accused of heresy for his support of the Coperni-
can theory of sun-centric solar system. In 1632, he was again condemned 
for his book 'Dialogue Concerning the Two Chief World Systems'. Gali-
leo was summoned to appear before the Inquisition in Rome. He was 
sentenced to life imprisonment, later reduced to permanent house arrest 
at his villa in Arcetri, south of Florence. He continued to write to publish 
his 'Discourses Concerning Two New Sciences' with his ideas on the laws 
of motion and the principles of mechanics. Galileo died in Arcetri on 8 
January 1642.

Galileo has been called the "father of modern observational astronomy".
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mantlets and scaling ladders and other instruments necessary to such 
an enterprise. 

3. Also, if one cannot, when besieging a terrain, proceed by bom-
bardment either because of the height of the glacis or the strength of its 
situation and location, I have methods for destroying every fortress or 
other stranglehold unless it has been founded upon a rock or so forth. 

4. I have also types of cannon, most convenient and easily port-
able, with which to hurl small stones almost like a hail-storm; and 
the smoke from the cannon will instill a great fear in the enemy on 
account of the grave damage and confusion. 

5. Also, I have means of arriving at a designated spot through mines 
and secret winding passages constructed completely without noise, 
even if it should be necessary to pass underneath moats or any river.

6. Also, I will make covered vehicles, safe and unassailable, which 
will penetrate the enemy and their artillery, and there is no host of 
armed men so great that they would not break through it. And behind 
these the infantry will be able to follow, quite uninjured and unim-
peded. 

7. Also, should the need arise, I will make cannon, mortar and light 
ordnance of very beautiful and functional design that are quite out of 
the ordinary. 

8. Where the use of cannon is impracticable, I will assemble cata-
pults, mangonels, trebuckets and other instruments of wonderful ef-
ficiency not in general use. In short, as the variety of circumstances 
dictate, I will make an infinite number of items for attack and defence. 

9. And should a sea battle be occasioned, I have examples of many 
instruments which are highly suitable either in attack or defence, and 
craft which will resist the fire of all the heaviest cannon and powder 
and smoke. 

10. In time of peace I believe I can give as complete satisfaction 
as any other in the field of architecture, and the construction of both 
public and private buildings, and in conducting water from one place 
to another. 

Also I can execute sculpture in marble, bronze and clay. Likewise in 
painting, I can do everything possible as well as any other, whosoever 
he may be. 

Moreover, work could be undertaken on the bronze horse which 
will be to the immortal glory and eternal honour of the auspicious 
memory of His Lordship your father, and of the illustrious house of 
Sforza. 

And if any of the above-mentioned things seem impossible or 
impracticable to anyone, I am most readily disposed to demonstrate 
them in your park or in whatsoever place shall please Your Excellency, 
to whom I commend myself with all possible humility.

[Source by: PR]

16Executive Knowledge LinesFebruary 2015



Diabetes affects hundreds of millions of people worldwide and many 
of them are instructed to monitor closely their blood glucose levels to 
manage the disease. But the standard way of checking glucose requires 
a prick to the finger to draw blood for testing. The pain associated with 
this technique often discourage people from keeping tabs on their glucose 
regularly.  To avoid this cumbersome and painful testing  researchers have 
been searching for less invasive ways to monitor glucose.

  Now a temporary tattoo has been developed by nanoengineers, Amay 
Bandodkar and colleagues working under  Prof. Joseph Wang  at the Uni-
versity of California, San Diego (UCSD),  which extracts and measures the 
level of glucose in the fluid in between skin cells. This first-ever example of 
the flexible, easy-to-wear glucose measuring device could be a promising 
step forward in noninvasive glucose testing for  diabetics. This  ultra-thin, 
flexible device sticks to the skin like a rub-on tattoo and can detect a per-
son’s glucose levels.

This “proof-of-concept” tattoo may lead to more uses for  the device 
such as detecting other important metabolites in the body or delivering 
medicines through the skin, says Bandodkar.  

The present tattoo doesn’t provide the usual numerical readout that 
a patient would need to monitor the glucose level. But such a readout is 
being developed by the researchers in the Center for Wearable Sensors of 
UCSD.  

The research team is also working on ways to make the tattoo last long-
er while keeping its overall cost down. “Presently the tattoo sensor can eas-
ily survive for a day. These are extremely inexpensive—a few cents—and 
hence can be replaced without much financial burden on the patient ” 
researchers claim.

The researchers made a wearable, non-irritating platform that can de-
tect glucose in the fluid just under the skin based on integrating glucose 
extraction and electrochemical biosensing. Preliminary testing on  healthy 
volunteers showed it was able to accurately determine glucose levels. The 
researchers conclude that the device could potentially be used for diabetes 
management and for other conditions such as kidney disease.

 [For details: http://www.acs.org, http://nanoengineering.ucsd.edu/]

Tattoo to Test Diabetes
No More Pin Pricks

Health Line
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Use it or Lose it 
Applies to Brain Functions too!  – Part 1 

In the month of December 2014 a local TV channel broadcast a News 
Bulletin in their health news program, ‘A new research shows that use of smart-
phone increases brain size’. Obviously this news bulletin did cause a flutter at 
least among some of those smartphone users who did not properly understand 
the implications of the news broadcast – ‘Great! If smartphone use increases 
brain size, why not use it more often than what we are doing now? ’. 

The above news bulletin was based on the findings of an investigative study 
of Dr Arko Ghosh of Institute of Neuroinformatics at University of Zurich in 
Switzerland and his team. The findings of Dr Ghosh’s study was Published in 
the Journal of Current Biology [1].See ‘MailOnline’, 23 December 2014 for a 
brief report on the findings of Dr Ghosh’s investigative study [2].‘…People who 
use touchscreen phones on a daily basis have a larger and more powerful somatosensory 
cortex – the area at the center of the brain which controls the thumb.The more time 
someone spends fiddling with their smartphone, the bigger the link between brain 
and hand…….Smartphones force people to use their hands in ways they have never 
had to in the history of human evolution…….. Monitoring their brain waves, they  
(Dr Arko Ghosh and colleagues) found that people using the modern touchscreen 
phones had altered the form and function of their somatosensory cortex’ [2]. Dr 
Ghosh’s research once again confirms the fact that whichever parts of your 
body you use regularly, more often and  for longer durations, increase in 
size, strength and capabilities than those parts you do not use as much– cor-
responding brain regions also grow in size and connectivity. In smartphone/
touch screen use, it is the dexterity of hands, i.e., motor skills that get enhanced 
– the associated brain region, viz, somatosensory cortex also grows in size and 
connectivity. 

Conversely if you do not keep using any particular part of the brain or body, 
it gradually atrophies. ‘Use it or lose it’ is a universal truth that very precisely and 
aptly describes this situation. Illustrations: Muscles of the body grow in size 
and strength through systematic exercises, training and workouts (Muscles are 
built from proteins. Branched-chain amino acids account for 35% of the 
essential amino acids in muscles. In order to grow the muscles the body needs 
the ‘right’quality and quantity of nourishment, along with the ‘right’ exercises).  

Health Line
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Obviously, the connectivity and vitality of associated nervous system and brain 
regions also get enhanced. On the other hand if you do not use your muscles 
even for day-to-day physical activities they become flabby and weak (as it is 
the case with people leading a sedentary life all along). If you donot use them 
at all for long periods, as it occurs in the case of bedridden people, the muscles 
will atrophy and degenerate. Similarly, through systematic training you can 
enhance your higher level cognitive (mental) capabilities – enhancement of 
cognitive capabilities occur when the corresponding brain regions grow in size 
and connectivity. (In fact systematic brain training exercises can safeguard you 
from premature aging and decline of your mental capabilities even during old 
age).Once again, if you do not properly use your higher cognitive capabilities, 
these highly evolved functions of the brain get weakened and associated brain 
regions (neuronal networks) begin to derange and shrink, i.e., they begin to 
prematurely age and atrophy. This is the case with those people who are ha-
bituated or addicted to internet and technology applications and devices and 
those who live on a 24X7 schedule online. For more details on this see [3].

Also read what the researchers (Dr Arko Ghosh and his colleagues) have 
to say about the adverse impacts of excessive use of smartphones: ‘…But while 
there may be benefits – for example increased sensitivity and faster links between 
brain and fingers – the scientists are concerned that intense phone use may also be 
bad for human health.  The scientists said that the brain alterations are likely to be 
maladaptive…’[2]. Dr Ghosh and colleagues also point out that now there is 
evidence linking excessive phone use with motor dysfunctions and pain.
[1] Arko Ghosh et al.  Use-Dependent Cortical Processing from Fingertips in 

Touchscreen Phone Users, Current Biology, December 2014, DOI: 10.1016/j.
cub.2014.11.026

[2] http://www.dailymail.co.uk/sciencetech/article-2885213/Are-smart-
phones-changing-shape-Brains-Area-controls-thumbs-larger-people-use-
touchscreens-daily.html

[3] Relevant Parts of the article series Information Explosion, The Challenge, 
published in EKL 
(Concluding in the next issue of EKL)

[Dr H Ganesh]

Let us say it boldly, that if the total slum violations of law 
by the white man over the years were calculated and were 
compared with the lawbreaking of a few days of riots, the 

hardened criminal would be the white man. 
- Martin Luther King, Jr.
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Global architectural glass market produces an estimated 20 billion 
square feet of flat glass each year and a large chunk of it goes into win-
dows. Cleaning of windows is a major exercise consuming time, labour 
and money   -  blinds are to be cleaned regularly,  expensive drapery to be 
professionally cared for etc. 

In the last 50 years,  window glass has gone from its mere functional 
role to more of ornamental type.  With ‘smart’ windows making inroads 
into this territory, predominantly driven by energy-efficiency considera-
tions, glass is required to become obedient to adjust to the needs of the 
user, drawing on the new technologies getting integrated in them. 

Thus  smart windows emerge as a novel alternative -- no more  dry-
cleaning bill for the curtains, good saving  on  power bill,  blocking of  UV 
radiation from Sun, thereby protecting paintings and furnishings in the 
room etc.   In the next 20 years, U.S. electricity   consumption will increase 
45 percent,   according to the Department of Energy (DOE)

While the U.S.  is concentrating on ways to increase its energy supply, 
some researchers are working on new low-power-consuming technologies 
and one such area is  Smart Windows. This exciting, cutting-edge window 
technology allows consumers to potentially save billions of dollars on heat-
ing, cooling and lighting costs. It is estimated by  researchers  that approxi-
mately 2 percent of all the energy used in the United States is "consumed" 
by residential windows.

The Environmental Protection Agency (EPA) of U.S. says an average 
household spends over 40 percent of its annual energy budget on heating 
and cooling costs. Office buildings now account for about one-third of all 
the energy used in the U.S., a quarter of which is lost through the ineffi-
ciency of standard windows to retain heat in the winter or deflect heat in the  
summer.

But new ‘smart’ window technology is poised to change that. While 
regular glass can only allow a constant amount of light, the ‘smart’ window 
can be tuned, or dimmed, permitting any amount of light to pass. At the 
turn of a knob, the amount of light that shines through windows can now 
be controlled, leading to an estimated $11 billion to $20b dollars a year 
savings in heating, lighting and air-conditioning costs.

According to the EPA, even a $7 billion savings would equate to a 
reduction in carbon emissions at power generating plants equal to taking 
336,000 cars off the road.  With ‘smart’ windows, homes and office build-
ings have the potential to recover installation costs through money saved 

Smart Windows 
 Making Glass Obedient

Tech Line
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by decreasing energy wasted.
‘Smart’ windows boast other benefits too. They increase comfort, light 

and view and decrease condensation. Users are given control over their 
privacy and environment, and harmful ultraviolet rays are blocked, there-
by eliminating the fading of furniture, carpets, drapes, artwork and other 
valuables. The cost of blinds, curtains and drapes are also slashed and in 
many cases eliminated.

There are several technologies competing to take a major chunk of  the 
smart-window  business, say, 
•	 Thermotropics
•	 Photocromics or photochromatics
•	 Liquid Crystals
•	 Suspended Particle Devices
•	 Electrochromics
•	 Reflective Hydrides
Although thermotropic and  photochromic  technology can be 

used in smart windows, both applications are ultimately impractical as 
energy saving devices because they cannot be manually controlled. Pho-
tochromic technology is most commonly used in sunglasses: Photochro-
matic material darkens in response to direct sunlight. Windows featuring 
this technology would not be entirely energy-efficient during cold winter 
months. On a cold but sunny day, instead of letting light in to warm a 
room, the windows would automatically darken instead. Thermotropic 
material responds to heat. So, on a beautiful, sunny summer's day,  our 
view outside would be unavoidably diminished.

The other technologies  vying for a share of the estimated 20 billion 
square feet of flat  glass produced worldwide each year, include   liquid 
crystals suspended particle devices (SPDs) and electrochromics. They are 
being touted as the latest and greatest window technologies - with reflective 
hydrides  closely  behind.

Windows in homes, office building windows, skylights and sun 
roofs  made with the new SPD technology can now be dimmed or bright-
ened with electronic precision to suit individual needs, allowing an infi-
nite range of adjustment between completely dark and completely clear.

Of the various ‘smart’ window technologies, SPD, in which the user 
can instantaneously control the passage of light through glass or plastic, 
appears to be the most promising in terms of cost and performance. SPD, 
though the newest of the window technologies, is actually the result of 
decades of research seeking a ‘light valve’ technology.  

SPD, which produces little or no haze in the transparent state, can 
be controlled either automatically by means of a photocell or other sens-
ing or control device, or adjusted manually with a rheostat or remote 
control by the user.
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Looking Back at EKL

In an SPD window, millions of SPDs are placed between two pan-
els of glass or plastic, which is coated with a transparent conductive 
material. When electricity comes into contact with the SPDs via the 
conductive coating, they line up in a straight line and allow light to 
flow through. Once the electricity is taken away, they move back into 
a random pattern and block light. When the amount of voltage is 
decreased, the window darkens until it's completely dark after all elec-
tricity is taken away.

   SPDs can be used for a multitude of other consumer products, 
including sunroofs, sun visors, rear-view mirrors, ski goggles and flat-
panel displays for computers. 

Finally, here is yet another new smart window system announced 
by Singapore's Nanyang Technological University (NTU) scientists   
which can darken or brighten without the need for an external power 
source.

This unique self-tinting window requires zero electricity to operate and 
is also a rechargeable battery. The window's stored energy can be used for 
other purposes, such as to light up low-powered electronics like a light 
emitting diode (LED).

Currently, the window solutions in the market are either using per-
manent tinting which cannot brighten at night or are windows that can 
change its light transmission properties only with an external power source.

The NTU smart window however can be turned into a cool blue tint 
in bright daylight, cutting light penetration by about half, and then reverts 
back to clear glass at night or as required.

Let us wait and watch the innovations reaching the smart window 
shore in times ahead.

[Courtesy:http://home.earthlink.net,http://www.refr-spd.com/, 
http://phys.org,http://www.ntu.edu.sg,http://en.wikipedia.org] 

•	 Lychee: Pride Fruit of China – EKL Dec. 2011

•	 3D Printers: Printing the World – EKL Mar. 2012

•	 Experiential Knowledge: Guide to Personal Mastery – EKL Apr. 2012 

•	 A Health Check for the Heart: Some Tips – EKL May 2013

•	 Kirlian Photography: The Myth and its Science – EKL May 2014
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Humour Line

 Parachute CEOs
Thanks to politicians, we have the fortune of innovative but funny desig-

nations which can be freely applied in management too. Once upon a time 
floor crossing in politics was a common feature especially when spoils could be 
shared among parties and ministers. In industry poaching was a concept liber-
ally used to describe organizations stealthily roping in managers and CEOs 
or COOs of other companies by promising better prospects. This role was 
handed over to the recruitment agencies that do the job well without any sen-
timental or ethical considerations.

Now we are witnessing further advancement and refinement in the game 
which the politicians have initiated. This is the game of building up numbers 
and support. These veterans who demonstrate high tech leadership skills and 
accomplishments are known parachute leaders. Parachute jumping is a high 
altitude job and carries considerable risk and involves intensive training. Our 
politicians have made it very simple by setting the timing of the jump. We 
have parachute jump, buggy jump and similar ones which give an idea of 
the adventurous mind of our leaders.

Management of corporations are adept in successfully concluding the task 
of poaching in the name of head hunting for which they take help from 
recruiting agencies. Though the benefits are not as large in the case of 
politicians who bring with them a large following, in industry the benefi-
ciaries at times bring some other managers also with them to plant in the 
new organization which they now head or join.  The leader encourages 
followers to change colors and take a big leap like a parachute jumper. It 
is more than a game considering the thrill and the rewards accruing to the 
beneficiary.

The most dashing and adventurous form of floor crossing is known as par-
achute jumping. When politicians do this he is called parachute leader. When 
a CEO does it he is known as Parachute CEO. This is a new and dignified 
concept correctly explaining the quality of the CEO who accomplishes this 
great feat of parachute jump from one organization to another. May there be 
more and more of parachute CEOs. Let us globalize parachute jumping in the 
management field so that the expertise assimilated by the parachute jumpers 
are sown in the new organizations ensuring prosperity!

[T Ramaswamy]
ramas342011@hotmail.com
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Info Line

 Information Explosion 
The Challenge _ Part 39

“Whenever your mind becomes scattered, use your breath as the means 
to take hold of your mind again”- ThíchNhấtHạnh, Buddhist Monk

EKL Sudoku 99
Solution

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

The breathing pattern during arousal (excited state) is one of rapid and shal-
low upperbody breathing involving more of inhalation than exhalation resulting in 
‘hyperventilation’. Hyperventilation is meant to oxygenate the blood and tissues of 
the body, thus raising the metabolic rate to meet the increased energy requirements 
while on the stress response mode. If the fight-flight situation demands intense 
physical activity, the body responds to it by taking several bursts of deep breathing 
for short periods of time which further floods the tissues with more oxygen, raising 
the metabolic rate manifolds above that of the base level.  This results in proportion-
ate increase in energy levels and physical strength much needed for sustaining the 
intense physical activity. When the stress response occurs as a natural reaction of the 
mind-body system to a short term stressful situation or event, relaxation response 
should automatically follow the former as and when body’s flight-fight reactions 
succeed in either overcoming or avoiding the causative stressor. The breathing pat-
terns undergo dramatic changes during the relaxation response phase. A couple 
of short and deep inhalations, quickly followed by powerful and long inhalations 
(this breathing pattern is the one what we call as a ‘sigh’) – a form of breathing 
which is exactly the opposite of that occurring during arousal phase described above 
– kicks in the relaxation response and the body begins to let go off the tension 
and to slowly calm down. It stimulates the parasympathetic nervous system which 
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takes the body into a state of relaxation. This will be followed by a ‘relaxed breath-
ing’. ‘Relaxed breathing is rhythmic, gentle and delicate. It may not be regular, in 
the sense each breath may be slightly different from the other, with odd sighs and 
‘catch-up’ breaths in between. The tension gives way to relaxation and whole mind-
body system calms down. When mind-body system is fully relaxed the breath may 
literally stop for a few seconds at a time. The breath becomes quiet and subtle and 
there can be long pauses between inhalation and exhalation. If you are fully relaxed, 
everything goes still and you may have a very delightful and serene feeling; you may 
even fall asleep’ [1].

ElkeVlemincx, Faculty of Psychology and Educational Science, University of 
Leuven in Belgium and her colleagues have done extensive studies on the psycho-
logical and physiological reasons on why we do sigh. One of their recent studies 
shows that the respiratory dynamics are different before and after a sigh and that a 
sigh acts as a general re-setter of the respiratory system. “Psychologically, spontaneous 
sighs are related to relief. Therefore, sighs may occur more when we want to express relief, 
or when we need to control or cope with negative situations or feelings” says ElkeVlem-
incx. The body has its own reading for stress signals and creates a way for the body to 
enter a relaxed state even if we are not aware of it…“Physiologically, we sigh when our 

Relaxation and Excitation – 4
Sensitivity to Stressors

How a person reacts to any particular stimuli depends mainly upon 
the individual’s perception of the situation. Because each one of us per-
ceive the same situation differently from others, our individual reaction 
to any particular group of environmental stimuli also varies. Some are 
more sensitive to stressors than others – their stress response mechanism 
gets triggered very easily (most of the time very intensely too) and each 
such episode of stress reactions persists for long durations. Their relaxation 
response is slower and sometimes remains incomplete. For example Type-
A personalities are more reactive to stressors than Type-B personalities. 
‘In his book, Type-A Behavior: Its Diagnosis and Treatment (1996), Fried-
man suggests that Type-A behavior is expressed in three major symptoms: 
(i) free-floating hostility, which can be triggered by even minor incidents; 
(ii) time urgency and impatience, which causes irritation and exaspera-
tion usually described as being ‘short-fused’; and, (iii) a competitive drive, 
which causes stress and an achievement-driven mentality. In contrast, peo-
ple with Type-B personality by definition generally live at a lower stress 
level and typically work steadily, enjoying achievement but not becoming 
stressed when they do not achieve. They may be creative and enjoy explor-
ing ideas and concepts. They are often reflective’ (Wikipedia). When on 
stress response mode, the former type of personalities can have three times 
more blood circulating in their active muscles and produce four times 
more adrenalin and 40 times more of cortisol than the latter.
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breathing doesn’t vary enough, or when our  breathing becomes too irregular” explains 
Vlemincx. “When our breathing does not vary; the time we breathe in and 
out, or the volumes we breathe in and out are continuously the same, the al-
veoli (air sacs) in the lungs progressively collapse and our lungs become stiff”. A 
sigh opens up the alveoli to restore in the lung the ability to expand fully 
on inspiration. Irregular breathing leads to unstable respiration according 
to Vlemincx and a sigh restores a healthy respiratory pattern [2].‘Sigh-
ing is the perfect physiological antidote to stress because it reverses the way we 
breathe when we are anxious. ….In fact, a perfectly executed sigh is a work of 
art’ says Eric Harrison. Harrison recommends a ‘Three Sighs’ technique 
as part of the daily routine to quickly relax the mind-body system. For 
details see page 13 in [1]. (Eric Harrison, Director of Perth Meditation 
Center, Australia is trained in the Buddhist traditions of Tibet and Burma 
and practiced meditation for more than 30 years – More details at: http://
www.perthmeditationcentre.com.au/eric.htm). 

In chronic stress conditions, for whatever reason it is, the brain per-
ceives that the causative stressor has not subsided and continues to ex-
ist, implying the mind-body system gets stuck with the stress response 
phase and consequently with the upper body breathing patterns. Hence 
the body-mind system does not get any time to relax or even if by chance 
a relaxation response phase gets initiated, it ends up abruptly without 
completing the full cycle. ‘Studies have shown that stress leads to more vari-
able breathing……. The sustained attention you need for multi-tasking: tasks 
that require sustained attention cause rapid, shallow, monotonic breathing. To 
break out of the loop, practice deep, abdominal breathing’ (Dr VikramSheel 
Kumar, MD, and Dr. Meena Kumar) [2].Deep inhalations and powerful 
and long exhalations (as it happens when you sigh) occur when you do 
abdominal or diaphragmatic breathing. 
[1] Flip the Switch, Eric Harrison, 2004, Ulysses Press, CA, USA
[2]http://forbesindia.com/article/health/sigh-language/31918/1

(To be continued)  
[Dr H Ganesh]

No one can make you change.
No one can stop you from changing.
No one really knows how you must change.
Not even you.
Not until you start.

- David Viscott Risking
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Health Line

Researchers of  Univ. at Buffalo  have achieved a unique feat  - using two bio-
compatible parts they designed a nanoparticle that can be detected by six medical 
imaging techniques: computed tomography (CT) scanning, positron emission 
tomography (PET) scanning, photoacoustic imaging, fluorescence imaging, up-
conversion imaging and Cerenkov luminescence imaging. That means, patients 
could receive a single injection of the nanoparticles to have all six types of imaging 
done. 

 This kind of "hypermodal" imaging  would give doctors a much clearer picture 
of patients' organs and tissues than a single method alone could provide. It could 
help medical professionals diagnose disease and identify the boundaries of tumors.

"This nanoparticle may open the door for new 'hypermodal' imaging systems 
that allow a lot of new information to be obtained using just one contrast agent," 
says researcher Jonathan Lovell, PhD, UB assistant professor of biomedical engi-
neering. "Once such systems are developed, a patient could theoretically go in for 
one scan with one machine instead of multiple scans with multiple machines."

The research was led by Jonathan Lovell, Paras Prasad, PhD, executive director 
of UB's Institute for Lasers, Photonics and Biophotonics (ILPB) and Guanying 
Chen, PhD, a researcher at ILPB and Harbin Institute of Technology in China. 
The team also included   collaborators from the University of Wisconsin and 
POSTECH in South Korea.

The researchers designed the nanoparticles from two components: An "upcon-
version" core that glows blue when struck by near-infrared light, and an outer fabric 
of porphyrin-phospholipids (PoP) that wraps around the core.

Each part has unique characteristics that make it ideal for certain types of imag-
ing. The core, initially designed for upconversion imaging, is made from sodium, 
ytterbium, fluorine, yttrium and thulium. The ytterbium is dense in electrons -- a 
property that facilitates detection by CT scans.

The PoP wrapper has biophotonic qualities that make it a great match for fluo-
rescence and photoacoustic imagining. The PoP layer also is adept at attracting cop-
per, which is used in PET and Cerenkov luminescence imaging.

"Combining these two biocompatible components into a single nanoparticle 
could give tomorrow's doctors a powerful, new tool for medical imaging," says 
Prasad.  "More studies would have to be done to determine whether the nano-
particle is safe to use for such purposes, but it does not contain toxic metals such as 
cadmium that are known to pose potential risks and found in some other nano-
particles."

"Another advantage of this core/shell imaging contrast agent is that it could en-
able biomedical imaging at multiple scales, from single-molecule to cell imaging, as 

A Single Injection of  Nanoparticles
For Six Medical Imaging Techniques
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well as from vascular and organ imaging to whole-body bioimaging," Chen adds. 
"These broad, potential capabilities are due to a plurality of optical, photoacoustic 
and radionuclide imaging abilities that the agent possesses."

When Lovell and colleagues used the nanoparticles to examine the lymph 
nodes of mice, they found that CT and PET scans provided the deepest tissue 
penetration, while the photoacoustic imaging showed bl ood vessel details that the 
first two techniques missed. Differences like these mean doctors can get a much 
clearer picture of what’s happening inside the body by merging the results of mul-
tiple modalities.

However, a machine capable of performing all six imaging techniques at once 
has not yet been invented, to Lovell’s knowledge, but  they hope that discoveries like 
theirs will spur development of such a technology.

[For details: http://www.buffalo.edu]

Health Line

Coffee Screen for Ultraviolet Rays
Many may not be aware that their regular normal food habits may do a lot 

for good health by providing protection against nature's ill effects on the body. For 
example, researchers in a new paper say that coffee can protect against melanoma, 
the deadliest form of skin cancer.

Melanoma is triggered by damage to skin cells’ DNA caused by ultraviolet 
(UV) rays from the Sun. This damage may cause mutations leading the cells to 
grow abnormally and spread to other tissues in the body, where it can be fatal. In a 
report published in the Journal of the National Cancer Institute, it has  been men-
tioned that people who drank more than four cups of coffee a day on an average 
had a 20% lower risk of developing melanoma over 10 years.

The researchers analyzed food and cancer information from more than 
447,000 people enrolled in a National Institutes of Health-AARP study who 
answered a 124-item food questionnaire and allowed the scientists access to their 
medical records. Even after the team adjusted for the potential effects of age, smok-
ing, alcohol use and family history of cancer, the connection between high coffee 
consumption and lower risk of melanoma remained significant. The researchers 
even factored in the potential effect of casual sun exposure by looking at the average 
July ultraviolet readings where the participants lived.

Coffee contains numerous compounds, including polyphenols and caffeine, 
that keep cancer-fighting processes that are triggered by UV light under control. 
The roasting process of coffee beans also releases vitamin derivatives that protect 
against UV damage in mice. There is also intriguing evidence that caffeine may 
act as a molecular sunscreen, absorbing UV rays and thus protecting DNA from 
damage.

The researchers opine that their results need to be repeated and confirmed. But 
the findings support the idea that there might be alternate ways to protect yourself 
from the sun’s harmful rays than only slathering your body in sunscreen. 

[CGS] 
February 2015 Executive Knowledge Lines31



Readers Say

Letter to the Editor 

A few of the casual readers of EKL have directly contacted me raising 
the following question: “In the article Living In Hyper-connected World, 
Don’t Lose Your Mind – 2 published in EKL , the author has stated ‘…..
With the result these highly evolved capabilities remain idle most of the time. As 
a result the corresponding brain regions (neuronal networks) undergo structural 
changes and begin to shrink……’. I am also seeing a news item broadcast 
in a local TV channel that says ‘A new research shows that use of smartphone 
increases brain size’. What is the truth?”. Two of those casual readers have 
requested the author to provide them with research/study reports relating 
to some of the concepts proposed in my articles.

The article ‘Living in Hyper-connected World, Don’t Lose Your Mind’ was 
a 2 – Part article supplementing and complementing the article series ‘In-
formation Explosion, The Challenge’. Wherever a key concept was intro-
duced in the latter article series, it has been supported by authentic refe-
rence material(s). The references cited in the articles were carefully selected 
by me keeping in mind easy accessibility and readability of the literature 
by the readers not familiar with the subject. To appreciate the contents of 
these articles it is necessary to fully read the main article series, 38 Parts of 
which have been already published in EKL.

The readers were referring to a News Bulletin broadcast in a local TV 
which was based on the findings of an investigative study of Dr Arko 
Ghosh of Institute of Neuroinformatics at University of Zurich, Switzer-
land. With a view of clarifying the doubts raised, I have briefly presented 
the findings of the investigative study of Dr Arko Ghosh in a separate 2 
– Part article, Part - 1 of which is  being published in the present issue of 
EKL. From this article it can be seen that both the TV news referred to me 
by the readers and the statements in my article Living In Hyper-connected 
World, Don’t Lose Your Mind – 2 published in EKL not only do not contradict 
with each other, but reaffirm the facts already known to scientists.

[Dr H Ganesh]

You cannot get through a single day without 
having an impact on the world around you. 

What you do makes a difference, and you have to decide 
what kind of difference you want to make

-  Jane Goodall
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Extracts from an Obituary
Today we mourn the death of a beloved old friend, Common Sense, 

whose birth records were long ago lost in bureaucratic red tape. He will be 
remembered as having cultivated such valuable lessons as: 

- Knowing when to come in out of the rain
- Why the early bird gets the worm
- Life isn't always fair
- May be it was my fault
 Common Sense lived by simple, sound financial policies. His health 

began to deteriorate rapidly when well-intentioned but overbearing regu-
lations were set in place. Reports of a 6-year-old boy charged with sexual 
harassment for kissing a classmate; teens suspended from school for using 
mouthwash after lunch; and a teacher fired for reprimanding an unruly 
student, only worsened his condition.

Common Sense lost ground when parents attacked teachers for doing 
the job that they themselves had failed to do in disciplining their unruly 
children. It declined even further when schools were required to get paren-
tal consent to administer sun lotion or an aspirin to a student; but could 
not inform parents when a student became pregnant and wanted to have 
an abortion. Common Sense lost the will to live as the churches became 
businesses; and criminals received better treatment than their victims. 
Common Sense took a beating when you couldn't defend yourself from a 
burglar in your own home and the burglar could sue you for assault. Com-
mon Sense finally gave up the will to live, after a woman failed to realize 
that a steaming cup of coffee was hot. She spilled a little in her lap, and was 
promptly awarded a huge settlement.

Common Sense was preceded in death by:
- his parents, truth and trust
- his wife, discretion
- his daughter, responsibility
- his son,  reason
He is survived by his 5 stepbrothers;
- I know my rights
- I want it now
- Someone else is to blame
- I'm a victim
- Pay me for doing nothing
Not many attended his funeral because so few realized he was gone.

[CGS]

If you want to test your memory, try to recall 
what you were worrying about one year ago today.

- E. Joseph Coffman
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Wearable Devices
From Microsoft Stable

It is the era of wearable devices and the IT major Microsoft is also 
increasingly moving into the world of wearables,  possibly, after watching 
the trend for some time. Microsoft Band  and Smart Scarf  are two wear-
able offerings  now doing rounds.  

Microsoft Band smart watch, shown above provides actual heart rate 
data, calories burned, and the sleep details, along with  all of the fitness-re-
lated sensor data. In addition, it is a  decent little smart watch also. During 
physical activities done as part of  exercise,  it monitors the  actual number 
of calories burned, where the heart rate peaked, average heart rate, and 
areas one has to still need to work on, or at least need to do more research 
on to learn how to improve.  

Smart scarf, another wearable from Microsoft stable, is the brainchild 
of University of Maryland graduate student Michelle Williams, who led 
the project while she was an intern at Microsoft Research. She and other 
researchers have created a scarf that can be commanded to heat up and 
vibrate via a smartphone app. It could, perhaps, soothe you if a sensor on 
your body determines you’re down—a function that could be particu-
larly useful for people who have disorders such as autism and have trouble 
managing their feelings.

Officially called SWARM (Sensing Whether Affect Requires Mediation), 
the vision for the scarf would be a gadget to help people with disabilities ob-
tain additional information about others’ emotional states as well as respond 
to the user’s own emotions. A Bluetooth app can make the scarf to vibrate or 
heat up by sending signals to modules within the wearable that can be config-
ured depending on the user’s preferences. The final version would send these 
signals directly in response to the readouts from sensors detecting emotional 
biomarkers like heart rate.

 Scarfs are currently fashionable and worn as an everyday garment, 
addressing our desire for a discreet design that does not draw unwanted 
attention as an assistive device. 

Further  improvements could add cooling as well as heating, or add a 
music player or LED lights to the scarf.

[For details: http://www.microsoft.com] 

Tech Line
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 R. K. Laxman alias Rasipuram Krishnaswami Iyer Laxman, was  a cartoonist, 
illustrator, humorist and writer.  He is best known for his creation of The Common 
Man and for his daily cartoon strip, "You Said It" in The Times of India daily, which 
started in 1951. For more than 60 years, Laxman, younger brother of late novel-
ist R K Narayan, has chronicled daily life in India through this column in TOI.  
 R K Laxman, the youngest son of his headmaster- father was born on the 24th 
October, 1921 in Mysore.  Before joining school, he was attracted by the cartoons 
and used to go through such magazines as Strand, Punch, Bystander, Wide World 
etc. Influenced by these, he started drawing 
on the floor, walls and doors of his house. 
In the school he used to draw the sketches 
of his teachers. One of the teachers praised 
some of his sketches and encouraged him.  
 He said in his autobiography, The Tunnel 
of Time, published in 1998,  “I drew 
objects that caught my eye outside the 
window of my room—the dry twigs, 
leaves and lizard-like creatures crawling about, the servant chopping firewood 
and, of course, a number of crows in various postures on the rooftops of the build-
ings opposite.”  The sharpness of eye, power of observation and attention to details 

stood him in good stead.  Like many great artists, Laxman 
never underwent any formal training. In fact, his application 
to the JJ School of Art in Bombay was rejected; he was told 
that the sample drawings that he had submitted “lacked the 
talent to qualify for enrollment”. Years later, he was invited 
to the institution to be the chief guest at a function.  

He first married a Bharathanatyam dancer Baby alias 
Kumari Kamala who later was known as Kamala Lax-
man. The marriage ended in divorce and Laxman married 
2nd time a children's book writer, whose name was also 
Kamala. 

Explaining the strengths of the Common Man in an inter-
view, Laxman pinpointed his character’s silence. “He simply lis-
tens,” he said.  Among other things, the iconic cartoon-
ist had an uncommon interest in a common bird: the crow. 
"He likes crows for their colour and also because the bird 

R. K. Laxman
Renowned Indian Cartoonist

Eminence Line
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is very intelligent. He loves crows more than me,” his wife Kamala told once.    
Studies show, crows can make and use tools. Crows are well known to have very good 
memory. They can remember the faces of people who are hostile to them and can be 
hostile to such people in turn. Crows also are known for their high level of social or-
ganisation. Some scientists even see a parallel evolution between crows and humans.  
No wonder, Laxman so much admired crows which he once described as a 
really “uncommon” bird. 

Laxman has authored several books, to name a few: The distorted mirror, 
A Dose of Laughter, Servants of India, The Common Man Casts His Vote and fi-
nally, The Tunnel of Time, his autobiography. 

Among the several accolades that came his way, Padma Vibhushan award-
ed in 2005 is one.

The legendary creator of the “Common Man”  Laxman breathed 
his last recently,  at the age of 94,   on  January 26, 2015, at Pune. 

Cleaning up my attic the other day
I chance upon some empty bottles. 
From the fading, moth-eaten labels
I read the names:  Glenfiddich, Glenmorangie
Jack Daniels, Jameson, Johnny Walker, Chivas Regal
Old Putney, Old Smuggler and a few others – 
And there! My eternal favourite, Glenlivet! 
Gifts from old friends, none I could afford. 

I pull out the corks, twist open the caps and
Breathe in  deeply,  the exquisite fragrance
Look lovingly at the traces of golden liquid, the dregs
Languishing at the bottom. 

Life, as you get old, is like an old empty
Bottle of Single Malt
Carrying the haloed memories
Of happiness, of abandon
Of gaiety and camaraderie. 
Life, the elders would know, 
Is all about remembering the smells,
The sights and sounds of the past. 

In the fading light, I smile to myself
Ruefully. 
Yet - I am happy
That I had once tasted good things
That I could recollect and rejoice now
Though, they are just memories.

[Balachandran V]

Old, Empty Bottles
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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. . .

  It’s Personal: Technology’s biggest advances have come from 
making our machines more intimate.

A fundamental quest of the digital age has been to make our devices more 
personal. Steve jobs was the Zen master of this, and he ingrained it in the 
DNA of Apple. That was reflected in the Apple Watch, the latest leap toward 
creating a more intimate connection between people and computers.

Magazine: TIME  Sep. 22, 2014
  Bitcoin: The Magic of Mining

Minting the digital currency has become a big, ruthlessly competitive 
business. Since bitcoin's invention in 2008 by a mysterious figure calling 
himself Satoshi Nakamoto, people have increasingly traded it for real 
money, albeit at a widely varying price. Although there are only $3.8 
billion-worth of them in circulation, bitcoins have three useful qualities 
in a currency: they are hard to earn, limited in supply, and easy to verify.

Magazine: The Economist  January 10th 2015

•	 There is a renewed interest in laptops and desktop this year   and the man-
ufacturers like Dell, Hewlett-Packard, Lenovo, Acer, Asus, Samsung, and 
Toshiba are ready for the attention.

•	 When external resources are scarce, you have to go within yourself to tap 
the most abundant resource, human ingenuity, and use that ingenuity to 
find clever ways to solve problems with limited resources.

•	 Jugaad is a Hindi word that means an improvised fix, a clever solution born 
in adversity and jugaad solutions are not sophisticated or perfect, but they 
create more value at lower cost.

•	 There are over 70 million Americans today who are underbanked, because 
existing banking services are not designed to address their basic needs.

•	 Apple company’s modus operandi is to browse for dead product catego-
ries, looking for freshly dug graves that might contain carrion ripe for re-
animation- digital music players, tablet computers. 
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Books 

 Lies We Tell Ourselves
Author : Robin Talley
Publisher : Harlequin Enterprises Ltd 2014 

   304 pages

This is a boldly realistic and emotionally com-
pelling novel about finding truth amid the lies, 
and finding your voice even when others are de-
termined to silence it. 

Lies We Tell Ourselves deals with school desegregation in 1959 Vir-
ginia, and is from the point of view of two teen girls, one black and 
one white. This historical book, a tough read,  makes you angry, sad, 
uncomfortable and ultimately hopeful.  

 Billions to Bust-and Back: How I made,   
 lost, and  rebuilt a fortune, and what I   
 learned on the way                    
 Author : Thor Bjorgolfsson, Iceland’s   
                      first billionaire 
 Publisher :  Profile Books   2014  
     Autobiography  276 Pages
 Thor Bjorgolfsson became Iceland's first 
billionaire.  

 “On my 40th birthday in March 2007, I was sitting on top of the world 
and only 250 people were richer than me,” recalls Thor in the prologue of 
this autobiography. But, his world came quickly crashing down as the global 
financial crisis tore through Iceland, pushing it to the brink of collapse. Along 
the way Thor not only lost billions but also became a symbol of the reckless 
growth that preceded the collapse.  He was personally criticized as one of the 
main people whose actions led to Iceland’s financial crisis. His house was paint-
bombed and he and the prime minister’s birth and death dates were spray-
painted on the outside, Thor recalls. 

A good memoir, helpful to those in similar states of despair. 

If you feel like there's something out there that you're 
supposed to be doing, if you have a passion for it, 

then stop wishing and just do it.
- Wanda Skyes
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Electrophysiological sensors used 
in hospitals, such as in ECGs, use 
wet electrodes that rely on an electro-
lytic gel between the sensor and the 
patient’s skin to improve the sensor’s 
ability to pick up the body’s electri-
cal signals. However, this technology 
poses problems for long-term moni-
toring, because the gel dries up – ir-
ritating the patient’s skin and making 
the sensor less accurate.

To circumvent this problem of 
wet electrodes, researchers from 
North Carolina State University have 
developed a new, wearable sensor 
that uses silver nanowires to monitor 
electrophysiological signals, such as electrocardiography (ECG) or electro-
myography (EMG). The new sensor is as accurate as the “wet electrode” 
sensors in use now. It can also be used for long-term monitoring, with ac-
curacy ensured even if the  patient is moving.   Such long-term monitoring 
of electrophysiological signals can be used to track patient health or assist 
in medical research, and may also be used in the development of new pow-
ered prosthetics that respond to a patient’s muscular signals.

The new nanowire sensor is comparable to the wet sensors in terms of 
signal quality. This “dry” electrode doesn’t use a gel layer  and performs as 
well as the  wet electrodes when the subject is resting and shows less mo-
tion artifacts, as a result of the intimate, conformal contact with the skin. 
The nanowire electrodes show no signs of skin irritation, which is desirable 
for long-term health monitoring.

“The silver nanowire sensors conform to a patient’s skin, creating close 
contact,” Dr. Yong Zhu, Associate professor of mechanical and aerospace 
engineering at NC State, says. “And, because the nanowires are so flexible, 
the sensor maintains that close contact even when the patient moves. The 
nanowires are also highly conductive, which is key to the high signal qual-
ity.”

[For details: https://news.ncsu.edu] 

Wearable Dry Electrodes
For ECG, EMG Monitoring

Health Line
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Nanoscale Memory Technology 
 For Superconducting Computing

Today's  tremendously growing data demands of cloud computing, ex-
panded Internet use, mobile device support, and other applications have 
led to the establishment of large, centralized computing facilities at thou-
sands of sites around the world.

These facilities typically run 24 hours a day and employ arrays of semi-
conductor-based servers gulping large amounts of electricity and genera-
ting correspondingly substantial amounts of heat – which in turn requires 
yet more energy to continuously remove the heat.

The power needs for all U.S. data centers are estimated to grow from 72 
terawatt hours (TWh) to 200 TWh by 2020, roughly 5% of all electricity 
consumed in the nation. Even if this demand could be met, the inhe-
rent constraints of semiconductor electronics will come in the way, setting 
limits on future processing capacity at a time when digital information 
volume is increasing exponentially.

One promising replacement technology is superconducting (SC) 
computing, which offers the prospect of moving information without loss 
over zero-resistance channels. Instead of using semiconductor transistors 
to switch electronic signals, SC systems employ tiny components called 
Josephson junctions (JJs). JJs operate near absolute zero, dissipate minu-
scule amounts of energy (less than 10-19 joule per operation), and can be 
switched between states at hundreds of billions of times a second, compa-
red to a few gigahertz for semiconductor-based computers.

A team of NIST scientists has now devised and demon-
strated a novel nanoscale memory technology for superconduct-
ing coputing that could hasten the advent of a low-energy alterna-
tive to power-hungry conventional data centers and supercomputers. 
To date, however, many key technologies required for a working SC computer 
– such as logic circuits, component interconnects, and most notably cryogenic 
memory – have not been developed. But  thanks to recent research progress, 
the “foundations for a major breakthrough” are now in place, and  ready to 
investigate the practical viability of SC computing.

[For details: http://www.nist.gov]

Tech Line
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Science Line

In Forthcoming Issues

 Cone snails are abundant in most tropical marine waters, especially around 
coral reefs. Basically, the  slow-moving cone snails lack the typical fighting parts. 
They’ve made up for this deficiency by producing a vast array of fast-acting toxins 
that target the nervous systems of  prey. A new study by Helena Safavi-Hemami, 
a research assistant professor at the University of Utah reveals that some cone snails 
add a weaponized form of insulin to the venom cocktail they use to disable fish.

At least two species of cone snail have turned insulin into an underwater weap-
on, the study finds. When these stealthy aquatic snails approach their prey, they re-
lease insulin, a hormone that can cause blood sugar levels to plummet. And, nearby 
fish don't stand a chance. The sudden influx of insulin can enter their gills and get 
into their bloodstream. Within moments, they don't have the energy to swim away 
to escape being eaten alive.

"The snail has a very large mouth, and it kind of catches the fish within the large 
mouth," said Helena Safavi,  "It's very unique that an animal has come up with a 
way to target metabolism in prey."

The snail insulin could prove useful as a tool to probe the systems the human 
body uses to control blood sugar and energy metabolism. Perhaps researchers can 
learn drug development techniques based on the cone snails' success, Helena Safavi 
added. Studying the insulin's function and structure may help researchers develop 
new therapeutic drugs for diabetes, she hopes.

[For details:  http://unews.utah.edu,  http://www.livescience.
com,http://www.aquariumofpacific.org,  en.wikipedia.org]

Hypoglycemic Shock
Sea Snails Use Insulin as a Weapon 

•	 Silicene makes Transistor Debut: The semiconductor indus-
try towards achieving the ultimate in miniaturization through  
silicene.

•	 Preserving the Brain’s Memory Function: Cocoa bean offers 
this health benefit.

•	 Building Information Modeling: Emerging as a standard tool 
throughout most architecture sectors.

•	  'Feel Fuller' Food Ingredient:  To help overweight people  to 
prevent them from gaining more weight.

•	 Prosthetic 'Smart' Skin: Synthetic skin with sensors to rep-
licate a skin-like sense of touch for prosthetics.
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Books Scan

The Four Lenses of Innovation: A Power 
Tool for Creative Thinking
Author: Rowan Gibson
Publisher: John Wiley and Sons, 304 pages, 
February 2015

Ever wonder where big, breakthrough ideas 
come from? How do innovators manage to spot the 
opportunities for industry revolution that everyone 
else seems to miss?

Contrary to popular belief, innovation is not 
some mystical art that’s forbidden to mere mortals. The Four Lenses of Innova-
tion thoroughly debunks this pervasive myth by delivering what we’ve long 
been hoping for: the news that innovation is systematic, it’s methodical, and 
we can all achieve it.

By asking how the world’s top innovators—Steve Jobs, Richard Branson, 
Jeff Bezos, and many others—came up with their game-changing ideas,  au-
thor Rowan Gibson identifies four key business perspectives that will enable 
you to discover groundbreaking opportunities for innovation and growth:
•	 Challenging Orthodoxies: What if the dominant conventions in 
your field, market, or industry are outdated, unnecessary, or just plain wrong? 
In other words, questioning deeply-held dogmas inside a company and inside 
an industry. 
•	 Harnessing Trends: Where are the shifts and discontinuities that will, now 
and in the future, provide the energy you need for a major leap forward? That 
is, spotting patterns of change which could substantially change the rules of 
the game.
•	 Leveraging Resources: How can you arrange existing skills and assets into 
new combinations that add up to more than the sum of their parts? Telling us 
how to look for ways to stretch or recombine core competencies and strategic 
assets to create new growth opportunities. 
•	 Understanding Needs: What are the unmet needs and frustrations that 
everyone else is simply ignoring? Meaning, learning to live inside the custom-
er’s skin, empathizing with unarticulated feelings and identifying unmet needs.

Most books promise the keys to innovation—this one delivers them, claims the 
author. With thought-provoking examples, and features like the 8-Step Model for 
Building a Breakthrough, The Four Lenses of Innovation attempts to teach us how to 
reverse-engineer creative genius and make radical business innovation an everyday 
reality inside an organization.

To put it differently, the  book gives organizations a practical and easy-to-
use methodology for continuously generating new strategic insights and for 
turning these insights into game-changing innovations.
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Books Scan

The Devil Wins: A History of Lying from the 
Garden of Eden to the Enlightenment
Author: Dallas G. Denery II
Publisher: Princeton Univ. 2015 360 pages

Is it ever acceptable to lie? This question plays a sur-
prisingly important role in the story of Europe’s transition 
from medieval to modern society. According to many his-
torians, Europe became modern when Europeans began 
to lie—that is, when they began to argue that it is some-
times acceptable to lie. This popular account offers a clear trajectory of historical pro-
gression from a medieval world of faith, in which every lie is sinful, to a more worldly 
early modern society in which lying becomes a permissible strategy for self-defense and 
self-advancement. Unfortunately, this story is wrong.

For medieval and early modern Christians, the problem of the lie was the problem 
of human existence itself. To ask “Is it ever acceptable to lie?” was to ask how we, as 
sinners, should live in a fallen world. As it turns out, the answer to that question de-
pended on who did the asking. The Devil Wins uncovers the complicated history of 
lying from the early days of the Catholic Church to the Enlightenment, revealing the 
diversity of attitudes about lying by considering the question from the perspectives of 
five representative voices—the Devil, God, theologians, courtiers, and women. The 
author shows how the lie, long thought to be the source of worldly corruption, eventu-
ally became the very basis of social cohesion and peace.
 Highlights  of  Contents 
•	 Introduction:	 Is	 It	 Ever	 Accept-

able to Lie?  
 Part 1: Theologians Ask the Question
•	 Chapter One. The Devil 
•	 Six	Days	and	Two	Sentences	Later		
•	 The	Devil	and	the	Lie	
•	 The	Devil's	Lie	from	Late	Antiquity	

to the Middle Ages  
•	 The	Devil's	Lie	from	the	Middle	Ages	

to the Reformation  
•	 From	Satan's	Stratagems	to	Human	

Nature  
•	 Chapter Two. God   
•	 Can	God	Lie?		
•	 On	Lions,	Fishhooks,	and	Mousetraps		
•	 Divine	Deception	and	the	Sacrament	

of Truth 
•	 Luther,	Calvin,	and	the	Hidden	God		
•	 Chapter Three. Human Beings 
•	 Every	Lie	Is	a	Sin		
•	 Every	Sin	Is	a	Lie		

•	 Biblical	Liars		
•	 From	Pascal	to	Augustine	and	Beyond		
 Part 2 : Courtiers and Women Ask 

the Question
• Chapter Four. Courtiers  
•	 Flatterers,	 Wheedlers,	 and	 Gossip-

mongers  
•	 Early	Modern	Uncertainty	and	De-

ception  
•	 From	Lies	to	Civility		
•	 Bernard	Mandeville	 and	 the	World	

Lies Built  
•	 Chapter Five. Women  
•	 Lessons	about	Lies		
•	 All	about	Eve,	All	about	Women		
•	 The	Biology	of	Feminine	Deceit	
•	 All	Men	Are	Liars		
•	 Conclusion:	 The	 Lie	 Becomes	

Modern  
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Journals Scan

 IEEE SPECTRUM
For the Technology Insider
January 2015

A century ago the best-selling car in the United 
States, Ford’s Model T, wrung a watt from every 12 
grams of its internal-combustion engine. Now, en-
gines in best-selling American cars are getting a watt 
per gram—a 92 percent improvement. That is one 
bit of happy news.

Now for the bad news: In the past 100 years, aver-
age engine power has increased more  than 11-fold, to about 170 kilowatts. This 
means that despite a huge drop of mass/power density, today’s typical car engine 
is hardly lighter than it was a century ago—and the average car itself has become 
much heavier.

 That  is what matters. Because for all the auto industry’s talk about “light-
weighting”—using aluminum, magnesium, and even carbon-fiber polymers to 
reduce total weight—this ratio ultimately limits the energy efficiency you can 
achieve.

Here  are a few of the weight ratios that a 70-kg passenger can achieve:
•	 0.1	for	a	7-kg	bicycle.
•	 1.6	for	Italy’s	110-kg	Vespa	scooter.
•	 5	or	less	for	a	modern	bus.
•	 7.7 for  Japan’s Shinkansen  (bullet train) which celebrated its 50th anniversary recently.  
•	 12	for	a	Smart	car,	18	for	Honda	Civic	LX,	20		for	the	Toyota	Camry.
•	 28	for	the	BMW	740i.
•	 32	for	the	Ford	F-150,	the	best-selling	American	vehicle.
•	 39	for	the	Cadillac	Escalade	EXT.

To put it all in perspective, consider that the latest Boeing, the 787-9, does 
better than a small Citroën. Its maximum takeoff weight is 253 metric tons; with 
280 passengers weighing 20 metric tons and another 20 metric tons of cargo, the 
overall weight-to-payload ratio comes to just 6.3.

Cars got heavy because part of the world got rich and drivers got coddled. Light-
duty vehicles are larger, and they come equipped with more features, including auto-
matic transmissions, airconditioning, entertainment and communication systems, and 
an increasing number of servomotors. And new battery-heavy hybrid drives and electric 
cars will not be lighter: The small all-electric Ford Focus weighs 1.7 metric tons, General 
Motors’ Volt is more than 1.7 metric tons, and the Tesla is just above 2.1 metric tons.

Lighter designs would help, but obviously, nothing could halve (or quarter) the ratio 
as easily as having two or four people in a car. But in the U.S., that is the hardest thing 
to enforce. The latest commuting survey from the U.S. Census Bureau shows that in 
2012, the percentage of Americans who drove to work alone was 76 and that carpool-
ing was down from 20 % in 1980 to just 12 %, as was the use of public transportation 
(down from 6% to 5 %).

This issue of Spectrum delves deep into all these aspects.                 
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Highlights of Contents:
•	 Ultrasonic Scalpel for Brain 
Surgery: Brain surgery without 
opening the skull.
•	 Autonomous	Modules	Self-As-
semble in Air and Water 
•	 Bringing	HIV	Labs	by	Backpack	
to Rural Africa: Diagnostic medicine 
goes mobile in Africa.

•	 Topaz	Turns on 9 Million Solar Pan-
els:	world's	largest	solar	PV	power	plant.
•	 Project	 Ara:	 Google’s	 modular	
smartphone will let users swap parts 
like screens and cameras on the fly.
•	 Flying	Selfie	Bots:	For	sports	en-
thusiasts  to record their best moves.
•	 Fiber	Across	the	Arctic	

[Source: EKL Knowledge Centre]

Journals Scan

CSI Communications
Knowledge Digest for IT Community
January 2015

Gone are the days when IT managers used to spend 
lot of their time, efforts, and money on upkeep of IT in-
frastructure and worry about it becoming legacy infra-
structure in course of time. Evolution in IT from main-
frames, minicomputers, PCs, client/server computing 
and intranet to the Internet and also technologies like 
virtualization, wireless networks, cluster computing, grid-computing, multi-core 
machines, mobile computing etc. have taken care of these issues to certain extent.

However, factors such as pace of change in IT, new challenges in maintaining 
IT infrastructure, security threats etc. are still posing threats. Now, cloud compu-
ting emerges as a possible solution. This issue of the magazine discusses cloud com-
puting in detail.
Highlights of Contents:
•	 Cloud Computing: A paradigm 

shift in IT infrastructure
•	 Web-Scale IT: Solution for ma-

naging enterprise IT infrastructu-
re challenges.

•	 Impact of Cloud Computing 
on the Conventional IT Infra-
structure.

•	 Adopting Cloud Way for IT 
Needs: Issue and challenges.

•	 Network Biology: A new way to 
understand complex diseases and 
future of medicine.

•	 Mapping the Architecture and 
Quality Attributes of Informa-
tion Systems in Context to In-
ternal Security.

•	 Quick Response Code (QR 
Code) and other Automatic 
Identification and and Data 
Capture Technologies.

•	 Information	 Visualization	 for	
Data Analytics.

•	 Software Product Engineering 
Maturity Model.

•	 A Security Solution for Rogue 
Wi-Fi Access Point.

•	 Trolls, Trolling & Cyber Law.
[Source: EKL Knowledge Centre]
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The Last Word
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If we have the money to import technologies worth  
$120 billion, I am sure we can spend a couple of billion 

dollars trying to build technologies in India.
- Arogyaswami Paulraj, Emeritus Professor at Stanford University.
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