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Editor’s Desk

National Air and Space Museum, Washington, USA - 
Technologies in Paradox

The following observations made during my visit 
last week to the National Air and Space Museum, 
Washington, D.C. USA, may appear odd. I happened 
to look at two specific exhibits from diametrically 
opposite angles: Discovery Space Shuttle and Boeing 
B-29 bomber.

Discovery embodies the 30-year history of 
U.S. human spaceflight. This third Space Shuttle 
entered service in 1984 and flew on 39 Earth-orbital 
missions. It spent a total of 365 days in space, and 
traveled almost 240 million kilometers, shuttling 184 

men and women into space and back. 
After it last flew in 2011 on the 133rd Space Shuttle mission, Discovery is 

preserved in the James S. McDonnell Space Hangar of Steven F. Udvar-Hazy 
Center, VA in the Smithsonian National Air and Space Museum, Washington, 
D.C. from April 2012, as a monument of unparalleled technology feat in 
human history - Science and technology in all flavours jointly rendering 
societal benefits!

The other is a Boeing B-29 Super-fortress bomber, named Enola Gay. 
During the final stages of World War II, on 6 August 1945, at 8:16 a.m., 
this American aircraft became the first 
in history to drop an atomic bomb 
code-named "Little Boy" at Hiroshima, 
Japan, causing unprecedented de-
struction and misery to humans. Ap-
proximately 80,000 people were killed 
as a result of the blast, and 35,000 were 
injured. At least another 60,000 were 

dead by the end of the year 
from the effects of the nuclear fallout.

Here is the ultimate example of S&T being used to inflict 
misery to fellow human beings, be they enemies of war or what 
else! After all, they are innocent fellow human beings - our own 
brethren in another part of the continent. 

Technologies in paradox!

N T Nair, writing from New Jersey, USA.
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Nature Line

Kurunthotti
In Fight Against Arthritis

Sida rhombifolia is the botanical name of an Ayurvedic herb, used in the 
treatment of a variety of conditions including female infertility. It is known as 
bala in Sanskrit and mahabala in Hindi. In Malayalam it is known as kurun-
thotti. In English it is known as Common sida, Common wireweed, Mor-
ning mallow, Common fanpetals, etc. Other common names include Pad-
dy’s lucerne, jelly leaf, and somewhat confusingly Cuban jute, Queensland 
hemp and Indian hemp. It is known by quite different names in different 
countries. It is a small perennial plant native to the tropics and subtropics th-
roughout the world. Its leaves, stem, bark, flowers, fruits and roots are usable 
parts.

Sida grows as a persistent, semiwoody weed common in pastures, road-
sides, waste areas and short and long season crops through tropical and sub-
tropical regions. Plants grow best in non-disturbed sites but are also found 
in cultivated fields, abandoned farmland, vacant plots, construction sites, 
landslides, and river overflow areas. It may be found growing in near sea 
level to 2,000 m in elevation in areas receiving 900 to 3000 mm of preci-
pitation. In India and Sri Lanka it is seen as a common weed of peanuts, 
cotton, and soybeans.



The stems are erect, sprawling and branched, growing 50 to 120 centi-
meters in height, with the lower sections being woody. The dark green, dia-
mond-shaped leaves are arranged alternately along the stem, 4 to 8 centimeters 
long, with petioles that are less than a third of the length of the leaves. They are 
paler below, with short, grayish hairs. The apical half of the leaf has toothed or 
serrated margins. The petioles have small spiny stipules at their bases.

The moderately delicate flowers occur singly on flower stalks that arise 
from the area between the stems and leaf petioles. The fruit is a ribbed capsule, 
which breaks up into 8 to 10 segments. The plant blooms throughout the year.
Medicinal Use

The roots, stem, leaves, flowers and fruits of Kurunthotti are used for mak-
ing Ayurvedic medicines, especially regenerative medicines like chyavanap-
raasa. Many such medicines are named with ‘Bala’ in the beginning of the 
name indicating its property of enhancing strength.

Kurunthotti  is considered as an effective herb for Arthritis. 'Kurunthottik-
kum vaathamo' (can kurunthotti have vatham meaning arthritis) is a famous 
adage in Kerala to indicate some impossible happening. The implication is 
that kurunthotti is the best medicine for arthritis. The Roots and Leaves of 
Kurunthotti are used in the treatment of fever, asthma, cough and joint pain. 
Leaves are used to relieve swelling and headache. Kurunthotti paalkashaayam 
(decoction in milk) is suggested as very effective for women for Lactation af-
ter delivery. Australian Aborigines use the herb to treat diarrhoea. Leaves are 
smoked in Mexico and a tea is prepared in India for the stimulation it provides. 
Ayurvedic medicines containing extract of roots of kurunthotti have been in 
use for many years to fight sexual weakness. Kurunthotti is proved to fight 
muscle and neural weakness.

Massage of the body with medicinal oil using fingers or kizhi is effective 
for certain types of arthritis, back pain, dislocation of vertebral column and 
dislocation of joints. This is a course treatment for seven, nine or twelve days 
every year as decided. Njavara rice is reported to be dipped in a decoction of 
kurunthotti for preparing kizhi for the massage. Kurunthotti oil is effective for 
use in massage for arthritis.

Chemical analysis revealed that the leaves contain significant proportions 
of nutrients like protein, carbohydrates, fiber, fat and ash. However, it was 
reported that the root contained alkaloids, ephedrine and saponin. Another 
source reports the presence of choline, pseudoephedrine, beta-phenethylami-
ne, vascin, hipaphorine and related indole alkaloids. Perhaps because of these 
chemicals having significant medicinal applications, Sida is cultivated for 
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medicinal use throughout India. The pounded leaves are used to relieve 
swelling, the fruits are used to relieve headache, the mucilage is used as an 
emollient, and the root is used to treat rheumatism. 
Non-medicinal Use

In places where the medicinal value of the shrub is not utilized, may be, it is 
not known, the plant is used for non-medicinal products by virtue of its 
strong woody branches. Sida stems are used as rough cordage, sacking, 
and for making brooms. The stems have a high quality fiber and were 
once exported from India and elsewhere as “hemp” where the plant is also 
known by names like broom weed, broom stick, cuban jute, etc. 

[CGS]

Age Line

Nothing Romantic About This Dating
Determining the Age of  Ancient Objects

We are aware of how the number of annular rings in the trunk of a 
tree indicates its age. Analogously, Radioactive Dating helps us deter-
mine the age of ancient objects for application in geology, paleontol-
ogy, anthropology, and archeology. This technique consists in measur-
ing the quantity of radioactive material remaining in a given object. 
The cardinal principle here is that the Half Life of a radioactive element 
is unaffected by any physical or chemical change. The age of an object, be 
it a billion years, can be calculated if it contains radioactive elements 
with sufficiently long Half Lives.  
Uranium Dating

A common radioactive element used in dating is 92U
238. It decays suc-

cessively into a series of radioactive elements until the stable element 82Pb206 

(Lead) is reached. Since the rate at which 92U
238 changes to 82Pb206 is known, 

the age of a rock can be estimated using the ratio of these two elements, 
and, equally, using the relative abundance of intermediate elements in the 
Uranium-Lead chain. Besides the Uranium chain, other radioactive chains 
such as the ones starting with 90Th

232 (Thorium), 37Rb87(Rubidium) and  
19 K

40(Potassium) are also useful in radioactive dating.
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Common knowledge though it is today, existence of atoms as the 
basis of matter was not demonstrated until the closing years of the 
19th century. In due course, we realized that an atom has a nucleus at 
its center measuring one part in a million billion meter (10-15meter) 
in size. In general, the nucleus contains protons and neutrons (both, 
in turn, built from quarks) that have nearly same mass (the neutron 
a tiny bit heavier), each assigned one unit of mass. A proton has one 
unit of positive electric charge whereas a neutron has none. Far away 
from the nucleus there is a swarm of electrons, each possessing one unit 
of negative electric charge but negligible mass compared to protons or 
neutrons. Actually a neutron comprises a proton and an electron whose 
charges neutralize each other rendering the neutron electrically neutral.

Much of an atom is just void. Imagine a nucleus magnified to the 
size of a golf ball (4cm in diameter). In this scale, there is nothing within 
a distance of 3 km outward from the nucleus beyond which there are 
electrons. In the Periodic Table of Elements, the elements are arranged 
in the ascending order of the number of protons (Atomic Number), 
and the total number of protons and neutrons (Mass Number), in the 
nucleus An element is represented as ASM, where S is the symbol of 
the element, A its Atomic Number and M the Mass Number. Thus 
the lightest element, Hydrogen, is 1H

1 as it has only one proton in the 
nucleus. The Atomic Number uniquely defines an element. Sometimes 
the same element (same Atomic Number) exists with different Mass 
Numbers implying that number of neutrons in the nucleus is different 
while the number of protons has not changed. Such avatars of the 
same element with different masses are known as Isotopes. For example, 
Hydrogen with one neutron in its nucleus in addition to the normal 
proton is called Heavy Hydrogen and denoted as 1H

2.
As we go up the Periodic Table, the nucleus steadily grows heavier 

until at one stage it tends to become unstable, and disintegrates in 
to a lighter element. This phenomenon known as Radioactivity was 
accidentally discovered in 1896 by Henri Becquerel. Radioactive decay is 
accompanied by radiations known as Alpha, Beta and Gamma rays. The 
decay rate of a radioactive element can be described by a mathematical 
equation, which cannot predict when a particular atom would decay, 
though. Yet, the total number of atoms that would decay in a given time 
interval can be correctly predicted.  We define what is known as the Half 
Life, the interval during which one half of the existing radioactive atoms 
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would decay. In other words, if there are 100 atoms of the element 
now, 50 of them will have decayed during the course of a Half Life. 
If a radioactive Parent element decays into a radioactive Daughter, 
the daughter will itself be a parent for next generation. For example, 
the decay chain starting with radioactive Uranium continues until 
it ends in Lead, a stable element. Some elements have stable as well 
as radioactive isotopes. There are, however, certain lighter elements, 
too, with radioactive isotopes.

Consider rock formed when the primordial molten matter on the earth 
crystallized into rocks. Suppose the specimen of the rock now contains 
two isotopes of Uranium, namely, 92U

238and 92U
235 in relative abundance 

(proportion) of 99.3 % and 0.7%. The Half Lives of these isotopes are re-
spectively 4500 million and 700 million years. Using the abundances and 
Half Lives, we can estimate the age of the earth as 5000 million (5 billion) 
years that agrees with results derived by other means.
Carbon Dating

The familiar Carbon is 6C
12 is stable whereas its isotope 6C

14 is radioac-
tive (also called Radiocarbon) with a Half Life of 5,730 years. It is useful 
in determining the age of organic material (plant or animal origin) as old 
as 50,000 years. Continually created in the atmosphere as a result of the 
interaction between Nitrogen and Cosmic Rays, 6C

14 also combines with 
Oxygen forming Carbon dioxide. This variety constitutes only a minute 
fraction in the Carbon dioxide content in the atmosphere. During Pho-
tosynthesis plants acquire 6C

14    that is passed on to animals eating them. 
When a plant or animal dies, its 6C

14 content starts diminishing by radio-
active decay.

The age of a fossil specimen is estimated by comparing the quanti-
ty of 6C

14   that still remains in the specimen with the quantity of 6C
14   

that exists in a similar living one. In other words, we are really estimat-
ing until when the specimen was a part of a living system, or rather, 
when it died. For example, imagine the fossil specimen has ½ the 6C

14   

as in a living counterpart. We infer that the specimen is 5730 years 
old. (Likewise, if the fraction of 6C

14   were 1/4th or 1/8th, the age would  
2 x 5730 and 3 x 5730 years respectively). Simple as it may seem, this 
method would, nevertheless, need certain corrections, for the concentra-
tion of 6C

14 in the atmosphere changes over long periods of time.
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One sensational instance of Radiocarbon Dating concerns the Shroud 
of Turin, a centuries-old linen cloth, 4.37 x 1.13 meter in size, with imprints 
of the front and back of a man, wounded as if from crucifixion. Claimed to 
have been used to wrap the body of crucified Jesus Christ, it was discovered 
in France in mid-14th century, and later shifted to a cathedral in Turin, Italy 
in 1578. It has since been revered as a sacred relic by believers. Radiocarbon 
Dating by independent groups of scientists in 1988 placed its origin around  
13-14th century, which matches with the time of its discovery in France. 
These scientific findings have been questioned by some and the contro-
versy continues… Religion is a sensitive matter!

[PR]

Woodcraft has been an integral part 
of Indian tradition right since ancient 
times. The term ‘Indian heritage’ con-
jures up visions of exquisitely carved 
door frames, delicate wooden screens 
and massive gateways. The palaces and 
temples of ancient and medieval times 
owe their beauty in a large measure to 
the skillfully carved door frames and the 
highly ornamental brackets which adorn 
the walls. The sheer workmanship dis-
played in these structures would leave 
the viewer wonderstruck. Woodcraft was practiced throughout the country.

The wood carvers of the olden times used to carve out diverse utility ob-
jects. These included dolls and toys for their little children, various household 
items and idols of the temple deities. The last named task involved the use of 
sacred wood such as sandalwood. The craftsmen had to undergo strict austeri-
ties while carving out the holy idols. Some artisans make wooden masks which 
symbolize religious practices.
Sandalwood

Different types of wood are used in various parts of the country. The forests 
of southern India abound in sandalwood which is extremely costly. It is valued 

Woodcraft 
Heritage of  India

Wood Line
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for its fragrance. Various items which symbolize the Indian cultural heritage 
are carved out of this delicately fragrant wood. Sandalwood carvings of el-
ephants, peacocks and other decorative items are produced in Mysore, Tiru-
pati, Madurai and Coimbatore in the South while Delhi, Jaipur and Varanasi 
are the main production centres in the North. 

The tools of the craftsmen include a saw, a plane, mallet, diverse kinds of 
chisels and the equipments needed for the more delicate tasks such as carving 
and engraving.

The craftsman begins the process of creating his masterpiece by first white-
washing the sandalwood. He then traces the pattern either directly on the 
sandalwood surface or on a piece of paper pasted over it. The pattern is then 
carved out painstakingly or etched out right down to the smallest detail. 
Every aspect of the design is fully depicted.  Designs are usually etched 
out on sandalwood objects. They are also given a thin veneer, and inlaid 
with decorative material such as shells and mother-of-pearl. Sandalwood 
is also used for making a variety of objects such as figurines, small round 
and square boxes, elephants, and utility objects such as paper knives, key 
chains, chess sets and photo frames. 
Rosewood

The forests of Karnataka are a rich source of rosewood. This lovely, deep-
tanned wood is used for making images of the Hindu pantheon such as Ram, 
Krishna and Ganesha. Furniture pieces such as screens, sofa sets and drawers 
acquire an elegant, heritage look when carved out of rosewood. Animal figures 
also form a popular subject for these artisans. Mysore town in Karnataka has 
been a popular centre for rosewood carving right since medieval times.
Kadamb Wood     

 The Kadamb tree is found in the central plains of Marathwada, the forests 
of Vidarbha and Konkan. Owing to its durability and strength it is favored 
by architects. It can be cut easily and when steeped in resin its density and 
durability are augmented. Craftsmen carve out the loveliest creations from 
the wood of the Kadamb tree. These carvings which are usually in relief de-
pict flora and fauna as well as various deities of the Hindu pantheon such as 
Ganesha, Durga, etc. 
Sheesham Wood

Sheesham wood is used for making a wide assortment of articles which 
come in varying sizes ranging from dining sets, almirahs and screens to small 
boxes and pen stands. Sheesham wood which has been rated as the strongest 
type of timber is found in Punjab, Uttar Pradesh and many parts of Northern 
India. The main manufacturing centre is at Saharanpur in Uttar Pradesh. 
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Furniture and gift items carved out in the exquisite traditional style are the 
unique products of this place. Floral motifs and engravings are carved out 
in relief on the surface of the pieces which are inlaid with brass and copper. 
The craftsmen of Saharanpur are renowned for their artistry in wood.

These craftsmen of India may be described as our cultural representatives 
as their skills signify the ancient and diverse cultural heritage of the country.

[Padma Mohan Kumar]

High Efficiency  Batteries
Using Ceramic Composites

Scientists from the University of South Carolina and Clemson University 
have discovered a faster and more efficient method of converting chemical en-
ergy into electricity that could dramatically improve the efficiency of batteries 
and fuel cells.

The research involves improving the transport of oxygen ions, a vital com-
ponent in the conversion of chemical energy into electricity. The team studied 
a well-known material, gadolinium doped ceria (GDC), which transports oxy-
gen ions and is currently in use as a solid-oxide fuel cell electrolyte. Through the 
use of additives and a "smart" chemical reaction, they demonstrated a greatly 
enhanced conductivity in GDC. The result is a faster and more efficient con-
version into electricity.   

The approach can be applied to several essential materials for energy conver-
sion and storage devices used in hand-held electronics, vehicles and power plants. 
It makes them more cost effective, efficient and environmentally friendly.

Currently, ceramic composites consisting of ionic and electronic conduc-
tive components like those in this study are under consideration for membrane 
separation devices that provide oxygen for enhanced conversion of coal and 
natural gas, as well as for membrane reactors used in natural gas conversion 
and recovery.

“This breakthrough will pave the path to fabricate next-generation energy con-
version and storage devices with significantly enhanced performance, increasing 
energy efficiency and making energy environmentally benign and sustainable,” said 
Prof. Fanglin Chen  of  USC’s College of Engineering and Computing.

[For details: http://www.sc.edu]

Power Line
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Water which covers a large part 
of our planet Earth, is  vital for all 
known forms of life,  but its unique 
behavior has yet to be explained in 
terms of the properties of individu-
al molecules.  

Water derives many of its signa-
ture features from a combination 
of properties at the molecular level 
such as high polarizability, direc-
tional hydrogen bonding sites and 
van der Waals forces, the attractive 
or repulsive forces between mol-
ecules not related to covalent or ionic bonds.

The liquid-vapour interface of water is one of the most common 
of all heterogeneous (or non-uniform) environments. Understanding 
its molecular structure will provide insight into complex biochemi-
cal interactions underpinning many biological processes. But experi-
mental measurements of the molecular structure of water's surface are 
challenging, and currently competing models predict various different 
arrangements.

National Physical Laboratory (NPL), UK,  has been working with 
IBM and the University of Edinburgh to make materials simulation more 
predictive and intuitive, by developing a new class of materials model 
based on quantum mechanical effects.

The model is based on a single charged particle, the quantum Drude 
oscillator (QDO), which mimics the way the electrons of a real water mol-
ecule fluctuate and respond to their environment. This simplified repre-

Water Mysteries 

Quantum Model to Study Them

Water Line
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sentation retains interactions not normally accessible in classical models 
and accurately captures the properties of liquid water.

In new research,  the team used the QDO model to determine the mo-
lecular structure of water's liquid surface. The results provide new insight 
into the hydrogen-bonding topology at the interface, which is responsible 
for the unusually high surface tension of water.

This apparently extreme simplification retains interactions, not nor-
mally accessible in classical descriptions, and appears sufficiently power-
ful for the properties of liquid water to emerge naturally under ambient 
conditions. A realistic liquid is produced with a well-developed network 
of hydrogen bonds and other properties in close agreement to those of 
water such as the surface tension and the heat at which water evaporates 
into steam.

This approach could potentially be used for other substances and offers 
a new framework for simulation of materials at the atomic and molecular 
scale.

This is the first time the QDO model of water has been applied to the 
liquid-vapour interface. The results enabled the researchers to identify the 
intrinsic asymmetry of hydrogen bonds as the mechanism responsible for 
the surface's molecular orientation. The model was also capable of predict-
ing the temperature dependence of the surface tension with remarkable 
accuracy - to within 1 % of experimental values.

Coupled with earlier work on bulk water, this result demonstrates the 
exceptional transferability of the QDO approach and offers a promising 
new platform for molecular exploration of condensed matter.

[For details: http://www.npl.co.uk, http://www1.lsbu.ac.uk] 

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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Vatican
The Smallest ‘Country’  of  the World

It was a great experience going around Vatican city, looking at the 
monuments dating back to Julius Caesar era, even beyond and aft. Here 
are some details for EKL readers:

Vatican City,  officially Vatican City State,  is a walled enclave 
within the city of Rome -  with an area of approximately 110 acres, 
and a population of roughly one thousand. The citizenship is largely 
restricted to those employed by the Vatican. It is the smallest interna-
tionally recognized independent state in the world by both area and 
population.

The history of the Vatican City State is  complex.  It operates, 
among other things, a mint, a post office, an astronomical observatory, 
and a world-class radio station, and it administers a legal system, although 
in criminal matters (such as the assassination attempt against the pope) 
Italian courts have jurisdiction. The Vatican uses the Italian lira as its cur-
rency ( ̀ 1=27.16 Lira). Certain other properties, such as the Pope's summer 
residence, Castle Gandolfo, located outside of Rome, have extraterritorial 
status similar to that enjoyed by embassies. The Vatican enters into dip-
lomatic relations with other sovereign states, but remains strictly neutral 
in political matters. The Vatican's territorial independence is guaranteed 
by Italy in accord with the Lateran Treaty signed in 1929 and revised in 
1985. The famous white and yellow flag featuring the papal tiara and the 
crossed keys, commonly taken as the Pope's flag, is actually the flag of the 
Vatican City State.

Within Vatican City are cultural sites such as St. Peter's Basilica, the 
Sistine Chapel and the Vatican Mu-
seums. They feature some of the 
world's most famous paintings and 
sculptures. The unique economy of 
Vatican City is supported financially 
by the sale of postage stamps and 
tourist mementos, fees for admis-
sion to museums, and the sale of 
publications.

City Line
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Neurobics
Unconventional Brain Exercises

Health Line

‘Routine actions become so automatic to the individual that most of our 
actions are done largely unconsciously. Such automated or unconscious actions 
require less activity in the brain, and exercise it less’ [1]. This situation is also 
typical of what happens with people habituated and addicted to digital 
devices and technology applications like smartphones and engaging in a 
24X7 schedule of online activities. 

Not using any specific brain functions (capabilities of the brain) im-
ply inactivity and lack of stimulation for the corresponding brain regions. 
Such prolonged non-use can lead to the weakening and premature aging 
of associated brain regions. The weakening or degradation of brain func-
tions resulting from non-use of our mental capabilities can be prevented, 
and even reversed to certain extent, through systematically practicing the 
right brain training exercises.

It is a well-known fact that challenging activities stimulate the vari-
ous brain regions and strengthen the associated brain functions. For more 
details on this see[2]. Certain meditation procedures have been found to 
relax, heal and regenerate the stressed mind and strengthen its resilience 
and capabilities. If brain training exercises can be combined and practiced 
along with meditation procedures, the beneficial effects of the synergy 
are likely to be very much more pronounced than the sum total of doing 
them separately and in isolation, and the beneficial effects are likely to 
last longer too. One such category of brain exercises which lends itself for 
practice along with certain meditation procedures, like for example mind-
fulness exercises, is ‘Neurobics’. 

These exercises are described by Lawrence Katz and Manning Rubin 
in their book ‘Keep Your Brain Alive’ [3]. Lawrence Katz (23 December, 
1956 –26 November, 2005) was an American neurobiologist and was the 
James B. Duke Professor of Neurobiology at Duke University Medical 
Center, till his retirement in 2003. It is presumed that unusual sensory 
stimulation and activities like non-routine actions and thoughts help to 
stimulate the production of natural growth factors called neurotrophins 
that help to fight off the effects of mental aging – Neurobics are de-
signed to help the brain manufacture its own nutrients that strength-
en, preserve and grow new dendrites and neurons in the brain. In 
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other words, breaking the routines and using the five senses in unex-
pected ways pose healthy challenges to the brain in a natural way. This 
provides the stimulation to the brain to create new neural connections and 
strengthen the old ones.
[1]http://en.wikipedia.org/wiki/Neurobics
[2]Section [10], Part – 36 of the article series ‘Information Explosion, The Chal-

lenge’, published in EKL.
[3]Keep Your Brain Alive, Lawrence C. Katz and Manning Rubin, 2014, 

Workman Publishing Company Inc., N.Y.

                         [Dr H Ganesh]

Nanoengineers led by Joseph Wang, the chairman of the Dept. of Nano-
Engineering at the Univ. of California, San Diego have developed a  new sim-
ple tool in the form of a  pen  enabling anyone to build sensors, anywhere, for 
a variety of applications. This includes physicians in the clinic, patients in their 
home and soldiers in the field. The high-tech bio-inks so developed react with 
several chemicals, including glucose. For this they filled off-the-shelf ballpoint 
pens with the inks and were able to draw sensors to measure glucose directly 
on the skin and sensors to measure pollution on leaves.

 Taking the idea forward, the researchers envision sensors drawn directly 
on smart phones for personalized and inexpensive health monitoring or on 
external building walls for monitoring of toxic gas pollutants. The sensors also 
could be used on the battlefield to detect explosives and nerve agents.

The biggest challenge the scientists faced was making inks from chemicals 
and biochemicals that aren’t harmful to humans or plants; could function as 
the sensors’ electrodes; and retain their properties over long periods in storage 
and in various conditions.

 “Our new biocatalytic pen technology, based on novel enzymatic inks, 
holds considerable promise for a broad range of applications on site and in the 
field,” Wang said.

[For details: http://www.jacobsschool.ucsd.edu]

Do-It-Yourself  Sensors
High-Tech Ink in Pens Does It

Sensor Line
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 The user community demands faster and smaller electronic devices and 
electronics makers address this by cramming more processor cores on a single 
chip. But getting all those processors to communicate with each other has 
always been a challenge for researchers. The goal is to find materials that will 
allow high-speed, on-chip communication using light.

Now phosphorus, a highly reactive element commonly found in match 
heads, tracer bullets, and fertilizers,  turned into a stable crystalline form 
known as black phosphorus,  offers a good solution. In a new study, researchers 
from the University of Minnesota used an ultrathin black phosphorus film—
only 20 layers of atoms—to demonstrate high-speed data communication on 
nanoscale optical circuits. The devices showed vast improvement in efficiency 
over comparable devices using the earlier “wonder material” graphene.

While the existence of black phosphorus has been known for more than a 
century, only in the past year has its potential as a semiconductor been realized. 
Due to its unique properties, black phosphorus can be used to detect light very 
effectively, making it desirable for optical applications. For the first time, the 
Univ. of Minnesota team created intricate optical circuits in silicon and then 
laid thin flakes of black phosphorus over these structures  in their lab.

The team demonstrated that the performance of the black phosphorus 
photodetectors even rivals that of comparable devices made of germanium—
considered the gold standard in on-chip photodetection. Germanium, how-
ever, is difficult to grow on silicon optical circuits, while black phosphorus can 
be grown separately and transferred onto any material, making them much 
more versatile.

The devices could be used for real-world applications by sending 
high-speed optical data over fibers and recovering it using the black 
phosphorus photodetectors, the team showed. They demonstrated 
data speeds up to three billion bits per second, which is equivalent to 
downloading a typical HD movie in about 30 sec.

[For details: http://discover.umn.edu]

Black Phosphorus
 For Improving Optical Communication

Communication Line
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Fuel economy is always on top of the 
agenda of automakers, with Japanese 
leading the revolution.According to mar-
ket research company IHS Automotive, 
internal combustion engines will power 
about 90% of the 88.6 million auto-
mobiles that will be sold worldwide this 
year. Electric cars make up only a small 
percentage.

Automakers will be hard-pressed to advance innovation on all fronts 
– gasoline, hybrid, electric and hydrogen – at the same time. Japanesed 
cars are already among the most efficient anywhere. Toyota and Mazda 
are working on new fuel economy designs that could allow Japanese au-
tomakers to achieve a record mileage of 40 km per liter, In this place, the 
well known Western  automaker, Volkswagen leads the show, getting a 
relatively modest 23.1 km per liter!

Toyota’s fourth-generation Prius, due out by year-end, will achieve a 
range of more than 40 km -  an improvement of more than 20% over the 
current version.   They also intend  to more than double the all-electric 
range of the plug-in hybrid type to 60 km.

 Meanwhile, Mazda is working on an engine design that can achieve 
more than 30% greater fuel efficiency while reducing harmful emissions. 
Other Japanese automakers too are following suit with Suzuki and Daihat-
su looking to build minicars that can break the 40 km fuel economy bar-
rier. Honda is experimenting with ways to boost combustion efficiency, 
while Nissan is developing a compact hybrid, drawing on battery know-
how gained with its all-electric Leaf.

 If Japanese automakers take the lead in meeting new, stricter fuel 
economy and emissions standards, foreign rivals may come seeking new 
alliances; for instance, Toyota and BMW joined forces on eco-car technol-
ogy way back in 2011, and the same could hold true for new car alliances 
worldwide.

[For details: https://www.ihs.com,  http://worldindustrialreporter.com]

Automobile Fuel Economy 
Japan Creating New Milestones

Auto Line
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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 29

EKL Sudoku 102 
[Hard]

6 8 7 4 3
9 6

8 6
1 5 9

1 6
7 3 4

2 4
2 3

9 3 4 5 1

Researchers led by   Sean Davies of   Vanderbilt University of USA, are 
working on an anti-obesity therapy that uses  genetically engineered bacteria to 
test a new way of treating such chronic diseases.   They are  modifying bacteria 
that live in and on the body—known collectively as a person’s microbiome. The 
hope is that engineered microbes could secrete drugs to treat diabetes, high 
blood pressure, or other conditions over the long term, eliminating the need 
to remember to take a pill. Another benefit is that many drugs—including the 
one tested by the Vanderbilt group—cannot be administered orally because 
they wouldn’t survive digestion. Bacteria could make it easier to administer 
such drugs. Experiments on mice showed that genetically engineered bacteria 
could ward off obesity in them, showing how the microbiome could be used 
to treat chronic diseases in people.

Starting with obesity, Davies  and  group are working with a strain 
of E. coli that is prescribed as a digestive probiotic in Europe. They engi-
neered the bacteria to produce an appetite-suppressing compound that’s 
normally secreted by the intestines in response to food intake, and which 
causes a  full feeling. Some people (and mice) don’t make enough of the 
compound. “They overeat because they’re not getting a ‘full’ signal,” says 
Davies. Other researchers are working on different ways to deliver the 

Anti-obesity Therapy
Using Genetically Engineered Bacteria

Health Line
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Self-guiding Bullets
To Hit Target Positively

compound or small-molecule drugs with similar effects, he says, including 
via injection into the abdomen.

The Vanderbilt researchers added the bacteria to the water given to some 
mice on a high-fat diet. The mice treated with bacteria recorded a weight loss 
of 15 percent compared to those fed the high-fat diet but weren’t given the 
bacteria. So-called designer probiotics to treat chronic diseases is a promising 
idea, comments other scientists.  However, it can be a tremendous challenge 
to engineer therapeutic bacteria that will successfully establish a population in 
the human gut. “The resident organisms in the gut will fight them off,” they 
say. The only way it will work long term is if the engineered bacteria have no 
competition from the natural gut microbiota.

There are other risks, as well, like  accidentally ingesting appetite-
suppressing microbes could pose a threat to someone who has a medi-
cal condition.  Davies is working on fail-safe mechanisms before starting 
clinical trials.   For example, to insert a genetic “kill switch” triggered by a 
compound that’s harmless to human tissues as well as the members of the 
natural microbiome.

 [For details: https://labnodes.vanderbilt.edu]

After a year of announcing the 
concept, DARPA, the advanced re-
search wing of the US Department 
of Defense, has unveiled a prototype 
for a self-guiding bullet which can 
literally redirect itself mid-flight to 
ensure they hit their target, even if thrown off course by high winds or 
a shooter error. The bullets make use of a special optical sighting tech-
nology and integrated real-time guidance system to track and deliver 
the projectile to the target, compensating for weather, wind, target 
movement, and other unexpected factors that might impede successful 
hits. In effect, they’re almost  like missiles than bullets.

[For details: http://www.darpa.mil/default.aspx] 

Security Line
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An electronic cigarette, also named e-cig, e-cigarette, personal va-
porizer (PV) and electronic nicotine delivery system (ENDS) is a va-
porizer which produces a similar feel of tobacco smoking. Electronic 
cigarettes are devices designed to mimic conventional cigarettes. The 
metal tube of an e-cigarette is designed to look like a real cigarette and 
contains a cartridge filled with a nicotine-laced liquid that is vaporized 
by a battery-powered heating element. The end glows as you inhale. 
The nicotine vapor is inhaled by smokers when they draw on the de-
vice, as they would a regular cigarette. A smoker puffs out a cloud 
of what looks like smoke, on exhale. Electronic cigarettes produce an 
aerosol, commonly called vapor produced by a heating element from 
a liquid solution known as e-liquid. Users inhale this vapor. E-liquids 
usually contain a mixture of propylene glycol, glycerin, nicotine, and 
flavorings. 

The earliest electronic cigarette can be traced to Herbert A. Gil-
bert, who in 1963 patented a device that heated nicotine solution and 
produced steam. It was never commercialized. Hon Lik, a Chinese 
pharmacist and inventor, who worked as a research pharmacist for a 
company producing ginseng products, is credited with the invention 
of the modern electronic cigarette. In 2003, he came up with the idea 
of using a piezoelectric ultrasound-emitting element to vaporize a pres-
surized jet of liquid containing nicotine diluted in a propylene glycol 
solution. He also proposed using propylene glycol to dilute nicotine 
and placing it in a disposable plastic cartridge which serves as a liquid 
reservoir and mouthpiece. The smoke-like vapor that can be inhaled 
provides for nicotine delivery into the bloodstream via the lungs. 

Hon patented the modern e-cigarette design in 2003. Electronic 
cigarettes using a different design were first introduced to the Chinese 
domestic market in May 2004 as an aid for smoking cessation and 
replacement. E-cigarette devices are mostly manufactured in China. 
E-cigarette brands have been increasing advertising for aggressive mar-

e-cigarette
A Tobacco Substitute

Health Line
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keting similar to that used to sell cigarettes in the 1950s and 1960s. 
Television and radio e-cigarette advertising in a number of countries 
may be indirectly creating a desire for traditional cigarette smoking.

Many US and Chinese e-cig manufacturers copied the designs of 
Hon illegally. Many versions made their way to the U.S., sold mostly 
over the Internet by small marketing firms. The company that Hon Lik 
worked for, Golden Dragon Holdings, started exporting its products 
in 2005–2006 before receiving its first international patent in 2007. 
Hon Lik's 2003 patents were purchased by Imperial Tobacco in 2013.

E-cigarettes come in a variety of flavors, nicotine levels, and varie-
ties, all claiming to be a less dangerous alternative to smoking ciga-
rettes, and are flooding the market. Flavors like chocolate and straw-
berry are likely to hook kids and other first-time users into trying the 
product. 

E-cigarette use has become increasingly common. It is widely pro-
moted as a way for people to quit smoking. In the US there are over 
a hundred small e-cigarette businesses, with about 70% of the mar-
ket held by 10 businesses. Approximately 30–50% of total e-cigarettes 
sales are handled on the internet as a healthy alternative to tobacco 
smoking. E-cigarette retail websites often made non-scientific health 
claims to consumers. 10% of American high school students reported 
having used them at least once as of 2012, and around 3.4% of Ameri-
can adults as of 2011. The number of teens using these products is 
estimated to have doubled between 2011 and 2012. In the United 
Kingdom the number of e-cigarette users has increased from 700,000 
in 2012 to 2.1 million in 2013. Most e-cigarette users continue to 
smoke traditional cigarettes. 

France is a growing market for e-cigarettes, with about 150 e-ciga-
rette retail shops and about €10 million in sales as of 2013. A February 
2014 survey in France estimated that between 7.7 and 9.2 million 
individuals use electronic cigarettes, with between 1.1 and 1.9 million 
using on a daily basis. 67% of tobacco smokers in the survey used elec-
tronic cigarettes to reduce or quit tobacco smoking. Of the 1.2% that 
had recently stopped tobacco smoking at the time of the survey, 1% 
credited electronic cigarettes for stopping tobacco use. 

The risks of electronic cigarette use are uncertain, as there is little data 
regarding health effects. The current lack of available research on e-ciga-
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rettes and the potential health risks posed by the use of these products, both 
to the user and to the people around them, is of grave concern. Considerable 
variability exists between vaporizers and in the composition, concentration 
and quality of their liquid ingredients and contents of the aerosol delivered 
to the user. The limited evidence suggests that e-cigarettes are probably safer 
than traditional cigarettes. One review found limited evidence of a ben-
efit as a smoking cessation aid. The role of electronic cigarettes in tobacco 
harm-reduction as a substitute for tobacco products is unclear. One review 
found they appear to be similar in safety to other nicotine replacement 
products. 

Electronic cigarettes have the potential mass appeal that could 
challenge the preeminence of combustible tobacco as the object of 
choice for nicotine users. However, they have raised concern among 
the health community, pharmaceutical industry, health regulators and 
state governments. Some jurisdictions are now prohibiting or regula-
ting the use of e-cigarettes in public spaces. Still e-cigarette has beco-
me a booming, billion-dollar industry -- on track to outsell tobacco 
products within a decade. In a few years, the e-cigarette industry has 
become worth £90m in Britain and £1.8bn worldwide.

So far, evidence suggests that e-cigarettes may be safer than regu-
lar cigarettes. The biggest danger from tobacco is the smoke, and e-
cigarettes don't burn. Tests show the levels of dangerous chemicals 
they give off are a fraction of what you'd get from a real cigarette. 
But what is in them can vary.

[CGS]

Looking Back at EKL
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EKL Apr. 2013

Engaging Autistic People: A Business Case – EKL Jun. 2013

Knowledge Management: Making the Most of Intellectual Assets –
EKL Jan. 2014
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It will be a boon to the humanity if aging could be controlled, may 
be using drugs. In a path-breaking discovery, an international team of scien-
tists led by Juan Carlos Izpisua Belmonte at the Salk Institute for Biological 
Studies claim to have found the key to keeping cells young. They studied the 
gene responsible for an accelerated aging disease known as Werner syndrome. 
Patients with this disease are deficient in a gene responsible for copying DNA, 
repairing any mistakes in that replication process, and for keeping track of 
telomeres, the fragments of DNA at the ends of chromosomes that are like 
a genetic clock dictating the cell’s life span. The researchers probed to under-
stand how the mutated gene triggered aging in cells. So they took embryonic 
stem cells, which can develop into all of the cells of the human body, and re-
moved this gene. They then watched as the cells aged prematurely, and found 
that the reason they became older so quickly had to do with how their DNA 
was packaged.

In order to function properly, DNA is tightly twisted and wound into 
chromosomes that resemble a rope in the nucleus of cells. Only when the 
cell is ready to divide does the DNA unwrap itself, and even then, only in 
small segments at a time. In patients with Werner syndrome, the chromo-
somes are slightly messier, more loosely stuffed into the nuclei, and that 
leads to instability that pushes the cell to age more quickly. 

In another exciting analysis of a population of stem cells taken from 
the dental pulp of both younger and older people, he found that the old-
er individuals, aged 58 to 72 years, had fewer genetic markers for the 
chromosome instability while the younger people aged seven to 26 years 
showed higher levels of these indicators. The researchers feel that the effec-
tive protein causing instability does not only work in a particular genetic 
disease, but it works in all humans. However, Belmonte says new and bet-
ter techniques need to be developed that can more specifically and safely 
alter the Werner gene in people. 

[For details:  http://www.salk.edu]

Aging
Can It be Controlled

Health Line
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The best years of your life are the ones in which you decide 
your problems are your own. You do not blame them on 

your mother, the ecology, or the president. 
You realize that you control your own destiny.

- Albert Ellis
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Often nuclear materials are hidden by vested interests within large 
objects such as shipping cargo containers or sealed waste drums and 
detecting them safely and quickly has always been in the agenda of 
scientists. 

Scientists at  by Berkeley Lab are  now developing a portable tech-
nology to do this detection job.. The core of the detection system is a 
next-generation source of high-energy photons. The technology will 
combine the capabilities of conventional building-size research instru-
ments, such as Duke University’s High Intensity Gamma-Ray Source 
(HIGS), which precisely control the energy (or color) of the photons 
generated to improve sensitivity, with the compact size needed for use 
in most national security applications. The problem with current tech-
niques, such as those used by HIGS, is that there are only a few ways 
to produce megaelectron-volt (MeV) photons — high-energy photons 
at energies a million times higher than visible light — within a narrow 
spread or range of energy, and those usually require an electron accel-
erator the size of a large building.

The compact photon source, which is being developed by Berke-
ley Lab, Lawrence Livermore National Laboratory, and Idaho Na-
tional Laboratory, is tunable, allowing users to produce MeV pho-
tons within very specific narrow ranges of energy, an improvement 
that will allow the fabrication of highly sensitive yet safe detection 
instruments to reach where ordinary passive handheld sensors can-
not, and to identify nuclear material such as uranium-235 hidden 
behind thick shielding. 

The project is  funded  by over $10 million from the Department 
of Energy’s National Nuclear Security Administration (NNSA) 
Defense Nuclear Nonproliferation R&D Office to combine the ca-
pabilities of conventional building-size research instruments with 
the transportable size of a truck for security applications on the go. 

[For details: https://today.lbl.gov]

Detecting Hidden Nuclear Material
Portable Unit to Do the Job

General Line
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EKL Sudoku 102
Solution

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

People are often unreasonable, illogical, and self-centered; Forgive 
them anyway.

If you are kind, people may accuse you of selfish, ulterior motives;  
Be kind anyway. 

If you are successful, you will win some false friends and some true 
enemies; Succeed anyway.

If you are honest and frank, people may cheat you; Be honest and frank 
anyway.

What you spend years building, someone could destroy overnight; Build 
anyway.

If you find serenity and happiness, they may be jealous; Be happy 
anyway.

The good you do today, people will often forget tomorrow; Do good 
anyway.

Give the world the best you have, and it may never be enough; Give the 
world the best you've got anyway.

You see, in the final analysis, it is between you and God; It was never 
between you and them anyway.

  - Mother Teresa
[Sourced by: Susy Mathew] 

Do It Anyway  
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Info Line

 Information Explosion 
The Challenge _ Part 42

‘We look for happiness in all wrong places. Like a moth flying into the 
flame, we destroy ourselves in order to find temporary relief. Because we 
often find such relief, we continue to reinforce old patterns of suffering 
and strengthen dysfunctional patterns in that process’– PemaChödrön

‘Mindfulness means paying attention on purpose, in the present moment, 
with qualities like compassion, curiosity and acceptance’, defines Shamash 
Alidina, one of UK’s most-well known mindfulness experts. Mindfulness 
has its origins in ancient India in the traditional ‘Vipassanā’ meditation. 
According to the teachings of Vipassanā Master, Satya Narayan Goenka, 
vipassanā meditation is a way of achieving self-transformation through 
self-observation by training one’s attention to focus on the interconnec-
tion between mind and body. Gautama Buddha re-discovered vipassanā 
meditation and popularized it as a method of training the mind for 
achieving freedom from the miseries of the external world and for attain-
ing tranquility and peace of mind. Tibetan Buddhist Monks reformulated 
the same into what we know today as mindfulness exercises. Jon Kabat-
Zinn,Professor of Medicine Emeritus, at the Medical School in the Uni-
versity of Massachusetts, introduced Mindfulness-based Stress Reduction 
Program as a therapeutic procedure in the Stress Reduction Clinic,which 
he founded there at the Medical School in the late 1970s. In the 1990s 
Mindfulness-based Cognitive Therapy (MBCT) which combined the 
ideas of cognitive therapy with meditative practices and attitudes based on 
the cultivation of mindfulness was developed by Zindel Segal (Professor 
in the Departments of Psychiatry and Psychology at the University of To-
ronto), Mark Williams (Professor of Clinical Psychology at the University 
of Oxford ) and John Teasdale (Has worked as a Research Scientist in the 
Department of Psychiatry, University of Oxford and in the Cognition and 
Brain Sciences Unit, Cambridge), based on Jon Kabat-Zinn’s Mindful-
ness-Based Stress Reduction Program, to help people who suffer repeated 
bouts of depression and chronic dissatisfaction and unhappiness.

30Executive Knowledge LinesMay 2015



Presently Mindfulness-based Stress Reduction Programs are em-
ployed to help with conditions as diverse as chronic pain, heart diseases, 
psoriasis, anxiety, sleep problems and depression [1]. Mindfulness-based 
Cognitive Therapy is clinically approved in U.K. by the National Institute 
for Clinical Excellence as a treatment of choice for recurrent depression.

Certain other forms of meditations and mind training exercises having 
meditation components in them can also be practiced for relaxing and heal-
ing the stressed body and mind or as a preventive measure for safeguarding 
mental health living in the midst of modern day stressful environments. 
Guided Imagery Techniques like Guided Imagery Visualization, Mantra 
Meditation, Qi Gong and Tai Chi are some of the more commonly used 
meditative procedures or relaxation techniques having meditation compo-
nents built into them. Specifically Guided Imagery Techniques have been 
found to be very effective and useful to induce relaxation and to decrease 
stress and anxiety in people with certain specific mindsets and having un-
healthy states of mind. For a brief description on the above see [2]. For 
learning more about Mindfulness see [3], [4], [5] and [6].

A few words of caution: (i) Those having serious health problems or 
medical conditions should consult their physician before starting any exer-
cise regimen;(ii) Do not at any time over exert or overdo. Also do not start 
doing all exercises at one stretch from the beginning itself. Keep a watch 
on how you progress and do not hesitate to make mid-course corrections 
if required; (iii) Attempting to do stretching exercises, yoga-based exercises 
or any of the regular physical exercises when your stomach is full can be in-
jurious to your health. Yoga postures and yoga stretching may be practiced 
when stomach is empty – like in the early morning before breakfast. Deep 
breathing exercises should not be done when stomach is full or fully emp-
ty. Similarly do not consume heavy meals immediately after doing deep 
breathing exercises, meditation or yoga; (iv) Remember not to mix regular 
physical exercises with yogic exercises. For example, if yogic exercises are 
practiced in the morning, it would be good to do strenuous physical ex-
ercises in the evening; (v) It is essential to make lifestyle changes wherever 
required (as explained in the earlier sections) to reap the full benefits of the 
relaxation and healing procedures described so far; and, (vi) Once again, 
it is always desirable to learn the various relaxation and physical exercises 
directly from competent trainers, for reasons already explained. Yoga must 
necessarily be learnt under the guidance of competent specialists, lest it 
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may turn out to be counterproductive. In general, except those who have 
learnt yoga or meditation in the right way from competent teachers, peo-
ple in general either seem to have only improperly understood these dis-
ciplines or have absolutely no clue as to what they are about. Also yoga 
and meditation are the most exploited ones commercially or otherwise, 
both in India and in western countries; competent and authentic train-
ers having the right knowledge and skills in both these disciplines are 
hard to come by these days. Beware of misleading advertisements and 
high profile marketing of yoga or meditation. 

How lifestyle and attitude changes can bring in dramatic im-
provements in the mental and physical health have been unam-
biguously proved through innumerable clinical studies over the 
last couple of decades the world over. Read the very recent year-
long study carried out by the diabetes unit at KEM hospital and 
on-site healthcare providers 'Just for Hearts'. 61% of the young 
IT personnel in Pune who participated in the study were found 
to be at risk for diabetes and cardiovascular diseases. Risk factors  
improved when lifestyle and attitude changes were brought about.

[12] Laughter and having a sense of humor are simple and inexpen-
sive ways of relaxing your mind and restoring its health confirm several 
psychological studies. “Humor is by far the most significant activity of the 
brain. It is a more significant process of mind than reason. Reason can only 
sort out perceptions, but humor process is involved in changing them” 
says Edward de Bono. Sad moods and laughter are mutually exclusive. 
[1] www.mbct.com
[2] http://www.mayoclinic.org/tests-procedures/meditation/in-depth/medita-

tion/art-20045858?pg=1
[3] http://www.health.harvard.edu/blog/mindfulness-meditation-may-

ease-anxiety-mental-stress-201401086967
[4] Little Book of Mindfulness, Dr Patricia Collard, Octopus Publishing 

Group Ltd., London, 2014
[5] Guided Mindfulness Meditation, Jon Kabat-Zinn, Audio Book, 2005
[6] Full Catastrophe Living: Using the Wisdom of Your Body and Mind to 

Face Stress, Pain and Illness, Jon Kabat-Zinn, Bantam Books, N.Y. 2013 
(To be continued)
[Dr H Ganesh]
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For many Netherlands and Holland are synonymous. But Holland is 
largely the western coastal region of the Netherlands, comprising of Am-
sterdam, Rotterdam, Haarlem, Leiden and the Hague.

Most of the landline of Netherlands lies at or below the sea level. The 
highest point in Netherlands, Vaalserberg, is only 323 meters above sea 
level. The rest of the nation is as flat as a pancake. The Schiphol Air-
port in Netherlands is actually 4.5 m below sea level. About two-third 
of Netherlands is vulnerable to flooding with 25 percent land below 
sea level and 50 percent less than 1m above sea level. Netherlands is 
protected from the sea by dikes. Its elaborate mosaic of dikes if strung 
together would stretch for nearly 80,000 kilometres. It is estimated 
that it would take just 48 hours for an entire province of Flevoland,  
3 times the size of Manhattan, New York to be submerged in water if a 
dike broke in that area. Netherlands has more than 4,000 km of navigable 
canals, rivers and lakes. The famous Dutch windmills were used to pump 
away water for hundreds of years. Netherlands is still the historic windmill 
capital of the world with over 1,000 vertical mills still in working condi-
tion. Imagine the sight when it once had 10,000 windmills. Wooden shoes 
or clogs or "Klompen" have been popular in the Netherlands for about 
700 years as industrial footwear worn by farmers, fishermen, factory work-
ers, artisans and others to protect their feet from injury and keep them dry. 
The Dutch are the world experts on keeping back water from the sea and 
rivers. The US government was said to have turned to the Dutch for help 
during the hurricane Katrina disaster.

Here are some interesting facts about Netherlands and its people.
It has the highest population dens ty in Europe with 487 inhabitants 

per square kilometre. About 30% of all Dutch births happen at home as a 
result of a large and established network of certified midwives.

The Dutch are the tallest in the world with an average height of 
184 cm for men and 170 cm for women. The Dutch are good coffee 
drinkers with an average of 140 litres of coffee a year or 3.2 cups a day. 

The Netherlands
Some Interesting Facts

General Line
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The Dutch have the lowest incidence of lactose intolerance 
of any country at only 1%. It the highest number of part-time 
workers in the European Union with four in every ten people. 
Despite the rainy weather, the Dutch use raincoats and rain "suits" instead 
of umbrellas because the wind is too strong and it would be an acrobatic 
feat to hold an umbrella and cycle at the same time. On average, the Dutch 
cycles 2.5 km per day and 900 km per year.

There are specially-designated "fietspaden" or bike paths all over 
the country and pedestrians are not permitted to walk on them. 
Dutch brewery Heineken is the 3rd largest beer brewer in the  
world with over 140 breweries in over 70 countries. It owns around 50 percent  
of the Dutch beer  market.  According to The Brewers of Europe, the  
Netherlands exports the largest  proportion of beer production of any country  
in the world with approximately 50%. The Dutch beer brands Heineken, 
Grolsch and Amstel are among the most famous brews in the world. 
The per capita annual consumption of  beer in Netherlands is 74 litres. 
Gin was invented in the Netherlands. Called "jenever", it was originally 
used for medicinal purposes in the 16th century.

The Dutch have been making cheese since 400 AD.  
Dutch cheese is the best in the world, as agreed by 40 judges from 
17 countries who judged 2,500 cheeses in the 2012 World Cheese 
Making Contest held in the US. It is the largest exporter of cheese in 
the world with a dairy industry turning over around Euro 7 billion. 
Cheese markets where farmers' cheeses have been weighed, tasted and 
priced for the past 300 years still exist in Woerden and Gouda.

70% of the world's bacon comes from Netherlands.
75% of the world's flower bulb production comes from Netherlands. 
There are close to 1,000 museums in Netherlands.

Listening is a magnetic and strange thing, a creative 
force. The friends who listen to us are the ones we 

move toward. When we are listened to,  
it creates us, makes us unfold and expand.

- Karl A. Menniger
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Discard Comparison
And be Happy

A crow lived in the forest and was absolutely satisfied in life. But 
one day he saw a swan. "This swan is so white," he thought, "and  
I am so black. This swan must be the happiest bird in the world."

He expressed his thoughts to the swan. "Actually," the swan replied, "I was 
feeling that I was the happiest bird around until I saw a parrot, which has 
two colors.  I now think the parrot is the happiest bird in creation."

The crow then approached the parrot. The parrot explained, "I lived a 
very happy life-until I saw a peacock. I have only two colors, but the 
peacock has multiple colors." 

The crow then visited a peacock in the zoo and saw that hundreds of 
people had gathered to see him. After the people had left, the crow approached 
the peacock. "Dear peacock," the crow said, "you are so beautiful. Every 
day thousands of people come to see you. When people see me, they 
immediately shoo me away. I think you are the happiest bird on the planet."  
 
The peacock replied, "I always thought that I was the most beautiful and 
happy bird on the planet. But because of my beauty, I am entrapped in 
this zoo. I have examined the zoo very carefully, and I have realized that 
the crow is the only bird not kept in a cage. So for past few days I have 
been thinking that if I were a crow, I could happily roam everywhere." 

That's our problem too. We make unnecessary comparison with others 
and become sad.

We don't value what has God given us. This all leads to the vicious 
cycle of unhappiness. 

Value the things God has given us. Learn the secret of being happy and 
discard the comparison which leads only to unhappiness. 

 [Sourced by: Susy Mathew]
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Energy Line

Better Solar Cells
 Through Efficient Light Harvesting

One of the  promising light har-
vesting materials used in solar energy 
field that is attracting lot of R&D ef-
fort is  called perovskite which is a 
calcium titanium oxide mineral com-
posed of calcium titanate, with the 
chemical formula CaTiO₃. The min-
eral was discovered in the Ural Mountains of Russia by Gustav Rose in 
1839 and is named after Russian mineralogist Lev Perovski. It is expected 
to revolutionize the solar and electronics industries because of its potential 
to convert sunlight into electricity more efficiently and less expensively 
than today’s silicon-based semiconductors.

A new study by University of Washington and University of Oxford 
researchers demonstrates that perovskite materials, generally believed to be 
uniform in composition, actually contain flaws that can be engineered to 
improve solar devices even further.  The research team used high-powered 
imaging techniques to find defects in the perovskite films that limit the 
movement of charges and, therefore, limit the efficiency of the devices. 
Perovskite solar cells have so far have achieved efficiencies of roughly 20 
percent, compared to about 25 percent for silicon-based solar cells.

In a collaboration made possible by the Clean Energy Institute, the 
team used a technique called confocal optical microscopy, which is more 
often used in biology, and applied it to semiconductor technology. They 
used fluorescent images and correlated them with electron microscopy im-
ages to find “dark” or poorly performing regions of the perovskite material 
at intersections of the crystals. In addition, they discovered that they could 
“turn on” some of the dark areas by using a simple chemical treatment. 

It is estimated that there are more than a thousand laboratories around 
the world currently researching the semiconducting properties of perovs-
kite materials.
[For details:  http://www.washington.edu, http://en.wikipedia.org/
wiki/Perovskite]

May 2015 Executive Knowledge Lines37



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. . .
• We are entering an era when scavenging tiny amounts of power 

from the environment can power small devices to do extraordinary 
tasks.

• Around one in ten Americans is a ‘trypanophobe’ -  dread of needles 
or injections or inoculations.

• Power consumption used to march in lockstep with economic 
growth; but if global warming is to be held to no more than 2°C 
by 2050, energy use and economic growth need to part ways once 
and for all.

 Management Theory: Survival of the fittest
The success of family companies turns much of modern business 

teaching on its head. The economies of most of  the world - developed as 
well as emerging - continue to be dominated by family-focussed businesses 
that control a wide range of companies, not just individual firms.

Magazine: The Economist  April 18, 2015

 A Renaissance for Pumped Hydro Storage
Pumping water uphill to store energy in hydropower reservoirs is 

an idea as old as the hills. But with the rise of intermittent solar energy 
and wind power, this technology could soon experience a revival, 
experts say.

Magazine: IEEE SPECTRUM  April 2015
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Books 

 Work Rules! Insights from Inside Google That 
Will Transform How You Live and Lead

 Author: Laszlo Bock
 Publisher: Hachette Book Group April 2015

Laszlo Bock is the  head of People Operations 
at Google,  the company that transformed how 
the world interacts with knowledge.  

"We spend more time working than doing 
anything else in life. It's not right that the 
experience of work should be so demotivating and dehumanizing." So 
says Laszlo Bock. This insight is the heart of WORK RULES!, a playful 
manifesto with the potential to change how we work and live.

 The Power of Thanks: How Social  
Recognition Empowers Employees and 
Creates a Best Place to Work

  Authors:  Eric Mosley and Derek Irvine
 Publisher:  McGraw-Hill   January  2015

The most powerful word in the leadership 
vocabulary is . . . THANKS!

Building a fully engaged, energized workforce 
is the key to business success. Mosley and Irvine 
provide practical advice and proven examples for devising a powerful, 
growth-generating strategy that modernizes employee recognition for 
today's social, global, multi-generational and 24x7 wired workforce.

The voice of the intelligence is drowned out by the 
roar of fear. It is ignored by the voice of desire.  

It is contradicted by the voice of shame. It is biased 
by hate and extinguished by anger.  

Most of all it is silenced by ignorance.
- Karl A. Menniger
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Health Line

In Forthcoming Issues
• Labs for Multiple Generations:  Most lab environments are now 

designed not just for one discipline—biologists may work next to 
chemists, or chemists next to physicist. Institutional labs can include 
three to four generations, melding various ethnicities, experiences, 
education, expectations and life goals 

• Neural Probes: Combining optics, electronics, and drugs could 
help unlock the secrets of the brain  

• Lab-On-Paper to Detect Low-Quality Drugs: The colors show 
whether a medicine contains the expected ingredients  or not

• Strength Training: Advisable for Senior Citizens
• Emulsifiers in processed foods: Beware, they promote colitis, obesity 

and metabolic syndrome

Old Age Memory
Really Strong

Brains of older people are slow because they know a lot. People do not 
decline mentally with age, it just takes them longer to recall facts because 
they have large volume of information in their brains. Much like a com-
puter struggles as the hard drive gets full, so do humans take longer to ac-
cess information when their brains are full. This explains why older people 
take longer in their response.

Researchers say this slowing down process is not the same as cogni-
tive decline. The human brain works slower in old age, said Dr. Michael 
Ramscar, but only because we have stored more information over time. 
The brains of older people do   not get weak. On the contrary, they simply 
know more.

Older people often go to another room to get something and when 
they get there, they stand there wondering what they came for. It is NOT 
a memory problem.  It is nature's way of making older people do more 
exercise. I have more friends I should send this to, but right now I can't 
remember their names. So, please forward this to your friends. They may 
be my friends, too.
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The Pantheon is a  monument in Rome with the greatest number of 
records: the best preserved, with the largest unreinforced concrete dome in 
the history of architecture and is the most copied and imitated of all ancient 
works. Michelangelo felt it was the work of angels, not men.

Where it stands was not chosen by chance, but is a legendary place in 
the city's history. According to Roman legend, it is the place where the 
founder of Rome, Romulus, at his death was seized by an eagle and taken 
off into the skies with the Gods.

  The name Pantheon comes from two Greek words pan, "everything" 
and teon "divine". Originally, the Pantheon was a small temple dedicated 
to all Roman Gods. Built between 27 and 25 B.C. by the consul Agrip-
pa, Prefect of the Emperor Augustus, the present building is the result of 
subsequent, heavy restructuring.

Domitian, in 80 A.D., rebuilt it after a fire; thirty years later it was hit by 
lightning and caught fire again. It was then rebuilt in its present shape by 
the Emperor Hadrian under his reign, Rome reached its maximum splen-
dour, and the present structure is probably the fruit of his eclectic genius and 
exotic tastes.

At about 142 feet in diameter, 
the Pantheon’s dome is bigger even 
than the dome of St. Peter’s Basilica. 
It’s also completely unreinforced… 
there’s no rebar in there! That makes 
it the single largest unreinforced, con-
crete dome in the entire world.

In fact, the Pantheon combines a clearly Roman, cylindrical structure 
with the splendid outer colonnade of Greek inspiration. Although the new 
structure was very different from the original, Hadrian wanted a Latin 
inscription on the façade, that translated means "It was built by Marcus 
Agrippa, son of Lucius, consul for the third time".

Pantheon  

Largest Unreinforced Concrete Dome

General Line
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 EKL in Transition to Digital Domain
Dear well-wishers of EKL,

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

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

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

 Here is an attractive proposal to our valued readers:

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

 email: eklines@gmail.com
 Postal address:

Manager, EKL
Knowledge House
Mathrubhumi Road, 
Trivandrum 69535
Ph: 0471 2472928

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

With Best Wishes
EKL Team
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The Looting Machine: Warlords, Oligarchs, 
Corporations, Smugglers, and the Theft of 
Africa's Wealth   
Author: Tom Burgis,  Financial Times Journalist
Publisher: Public Affairs of Perseus Books 
Group USA  March  2015   

Books Scan

 Africa,  the world’s poorest continent,  ac-
counting for just 2 percent of global GDP,  is 
home to 15 per cent of the planet’s crude oil, 
40 per cent of its gold and 80 per cent of its platinum. A third of the 
earth’s mineral deposits lie beneath its soil.  

Tom Burgis, a Financial Times journalist,   makes some astonish-
ing   revelations about the ongoing kleptocracy in the most resource-
rich countries of Africa—e.g., Angola, Congo, Equatorial Guinea and 
Nigeria. The author examines the much-debated “resource curse” for 
countries in which “extractive industries” such as oil and mining domi-
nate: These richest African countries also rank at the top of the world’s 
extreme poverty rates. In many cases, China has been the dark force 
behind the extraction. Burgis  looks at the destruction of Nigeria’s tex-
tile industry by Chinese imitators and smugglers, thrusting millions of 
Nigerians into horrendous poverty, as well as the Chinese middlemen 
who prey on African industries. The author destroys the argument that 
a commodity boom actually creates economic growth and better lives 
for people—indeed, the opposite is true when one considers the hu-
man development index. Finally,  Burgis  squarely  blames the West for 
its “complicity” in encouraging the commodity rape of Africa.
Contents:
• Introduction: A Curse of Riches
• Futungo, Inc.
• “It is Forbidden to Piss in the Park”
• Incubators of Poverty
• Guanxi
• When Elephants Fight, the Grass Gets Trampled
• A Bridge to Beijing
• Finance and Cyanide
• God Has Nothing to Do with It
• Black Gold
• The New Money Kings
• Epilogue: Complicity 
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Books Scan

Strategy Rules: Five Timeless Lessons from 
Bill Gates, Andy Grove, and Steve Jobs  
Authors: David B. Yoffie and Michael 
A. Cusumano
Publisher:   HarperCollins April 2015

The legendary CEOs of Microsoft, Intel, 
and Apple have done more than anyone else to 
popularize the PC, and in doing so, also created three of the most highly 
valued companies in the world.

But how were they able to steer their companies through the decades of 
changing technologies? What did they have in common? And what can we 
learn from them about successful strategy?

“The notion that you could brand a product that no one had ever seen 
and that no one understood what it did was brilliant”.

Those are the questions David B. Yoffie and Michael A. Cusumano 
tr y ing to address in this  book.  "I have known all three of these indi-
viduals," says Yoffie, the Max and Doris Starr Professor of International 
Business Administration at Harvard Business School. "By looking at what 
they had in common, I thought there was a great opportunity to under-
stand what distinguishes a really great strategist from your average CEO."

Yoffie has had access to all three men—having served on Intel's board 
since 1989 and written numerous business cases on Apple and Microsoft.  

The result is this book which looks into the minds of three tech  
pioneers who, to outside appearances, don't share much in common.
Contents:
• Introduction: The Making of a Master Strategist
• Look Forward, Reason Back
• Make Big Bets, Without Betting the Company
• Build Platforms and Ecosystems - Not Just Products
• Exploit Leverage and Power - Play Judo and Sumo
• Shape the Organization around Your Personal Anchor
• Conclusion: Lessons for the Next generation
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Journals Scan

The Economist

April 18-24, 2015

Robotics is encroaching into new areas and 
this time it is the kitchen it is targeting.

Dr Mark Oleynik, a Russian-born scientist 
and engineer now based in London is toy-
ing with the idea of  a robot cook - robochef 
-  which can be installed in an average house. A prototype has been 
unveiled recently at an industrial fair in Hanover, Germany,  demon-
strating its culinary prowess in public.

Specialised cooking devices, such as food-processors with bells and 
whistles   do already exist.  But  Dr Oleynik has taken a different ap-
proach. Instead of building a complex food-processor, he has set out 
to make his machine resemble a mini-kitchen, complete with conven-
tional appliances and utensils. This can, in principle, be used to cook 
more or less anything. A pair of dexterous robotic hands, suspended 
from the ceiling, assemble the ingredients, mix them, and cook them 
in pots and pans as required, on a hob or in an oven. When the dish is 
ready, they then serve it  with the touch of a professional. Details are 
discussed in this issue of The Economist.
Highlights of Contents:
• The power of families
• General Electric: Back to business
• Reform in China: The quiet revolution
• Contraception in America
• China’s economy: Coming down to earth
• Russia and the West: Putin tries to stay strong
• The war in Yemen
• The Muslim brotherhood
• The Clinton campaign
• Implants and IUDs: Taking the bother out of birth control
• Biofuels
• Gender bias in science
• Looking for aliens
• Gunther Grass: Obituary
[Source: EKL Knowledge Centre]
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Journals Scan

IEEE SPECTRUM
April 2015

This issue carries a special report on Moore’s 
Law which reached its 50th year in April 2015.

Intel co-founder Gordon Moore made the 
following famous prediction  in 1965 regard-
ing the pace of semiconductor technology, 
known as Moore’s Law:

"The number of transistors and resistors on a chip doubles every 18 
months."  

He made this statement  when there were approximately 60 devices 
on a chip. Proving Moore's law to be rather accurate, four decades 

later, Intel placed 1.7 billion transistors on its Ita-
nium chip.

Moore’s observation transformed computing 
from a rare and expensive venture into a pervasive 
and affordable necessity. All of the modern comput-
ing technology we know and enjoy sprang from the 
foundation laid by Moore’s Law. From the Internet 
itself, to social media and modern data analytics, all 

these innovations stem directly from Moore and his findings.

Highlights of Contents:

• 50 years of Moore’s Law
-  The multiple lives of Moore’s Law
-  The law that is not a law
-  Transistors by the numbers
• Top 10 technology cars 2015
• Pumped hydro recharges
• Net Neutrality’s  many analogies
• Nuclear power’s small revolution
• A Google for DNA
• Privacy protector
• Energy harvesting
• Tapping an iPhone’s sensors
• You in your Internet of Things

[Source: EKL Knowledge Centre]
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The Last Word
"Happiness cannot be traveled to, owned, earned, 

worn or consumed. Happiness is the spiritual experience of living 
every minute with love, grace, and gratitude."

 - Denis Waitley
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