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These days we are destined to fight a new enemy - excessive sound.  Public 
are pounded day and night by the noises created by every conceivable 
activity - traffic, public address systems, construction... Of course, there 
are enough rules to keep this menace under check and allow citizens to 
live peacefully. Of late, the authorities - pollution control, police..- seem to 
have thrown up their hands as they are constrained to enforce the relevant 
laws. Some at the helm of affairs have even gone philosophical, suggesting 
we must now aim at changing the ‘mindset’ of people rather than muffling 
the ubiquitous noise-generating  ‘mike-set’ .  What a pity!

Most citizens crave for silence and tranquility whenever noise infects 
their lives in stressful ways. Public address (PA) systems heralding 
the ‘hollow’ promises of powers-that-be and blaring out factory-made 
devotional songs  at ear-piercing decibel (dB) levels rule the roost here, 
while the officials look on, helplessly. Continual exposure to loud noise 
can even lead to permanent deafness. The authorities do not seem to have 
recognized the seriousness of this problem. Are they afraid of hurting the 
political, communal or religious sentiments of the people? We have to 
suspect.

It is high time the authorities came out with some very practical 
method to help the public such as shown by the New York City Mayor,  
Mr Bloomberg. Thanks to him, a strict noise code has gone into effect, 
curbing the dB levels. Armed with these regulations and Mayor’s 311 
telephone action line, the authorities  can levy a hefty fine on offenders. And 
the result - a relieved citizenry of New York !

How would we like to be bombarded with excessive, 
heart-pounding noise, making it difficult for the student 
to study, giving no peace to the ailing, and distracting 

our thought ... ?
Let us dream of a day when a mere call to a certain 

toll-free number would initiate actions to stop this 
menace.

Noise Pollution - A Contemporary Plague
We need to find God, and He cannot be found in noise and 

restlessness. God is the friend of silence. See how nature - trees, flowers, 
grass - grows in silence; see the stars, the moon and the sun, how they 
move in silence... We need silence to be able to touch souls.

- Mother Teresa
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Nature Line

Spinach
Cheap with Costly Benefits

Spinach (Spinacia oleracea) is an edible flowering plant growing to 
a height of up to 30 cm, in the family of Amaranthaceae. It is native 
to central and southwestern Asia. It is a dark green leaf vegetable with 
slightly bitter taste. The leaves are alternate, simple, ovate to triangular 
shaped, very variable in size, 2-30 cm long and 1-15 cm broad, with 
larger leaves at the base of the plant and small leaves higher on the 
flowering stem. The flowers mature into a small, hard, dry, lumpy fruit 
cluster 5-10 mm across containing several seeds.

Spinach is believed to have originated in ancient Persia. Arab 
traders carried spinach into India and China. The earliest available 
record of the spinach plant was recorded in Chinese as Persian 
vegetable, in 647 AD. Gradually, spinach spread to many other parts 
of the world. The English word spinach might have been derived from 
the Persian aspanakh, meaning "green hand". Fancied by spinach, 
in 1533 Catherine de' Medici, queen of France, insisted that it be 
served at every meal. In France, dishes made with spinach are known as 
Florentine, reflecting Catherine's birth place Florence. During World 
War I, wine fortified with spinach juice was reported to have been 
given to French soldiers, weakened by hemorrhage. 

Spinach is a versatile food. It can be eaten raw in a salad or can be 
cooked as a dish on its own or added to soups and other dishes. Fresh 
spinach loses much of its nutritional value with storage of more than 
a few days. Though refrigeration can slow this effect slightly, spinach 
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will lose some of its nutrient contents on longer storage. Researchers 
have discovered at least 13 different flavonoid compounds that act as 
anti-cancer substances. The various nutrients offer much in the way of 
disease protection. 

Spinach provides more nutrients than any other food, when 
compared in terms of calorie. It is extremely rich in antioxidants, 
especially when fresh, steamed, or quickly boiled. It is a rich source of 
vitamin A, vitamin C, vitamin E, vitamin K, magnesium, manganese, 
folate, betaine, iron, vitamin B

2
, calcium, potassium, vitamin B

6
, folic 

acid, copper, protein, phosphorus, zinc, niacin, selenium, omega-3 
fatty acids and opioid peptides called rubiscolins. 100 g of raw spinach 
provides 23 kcal of energy, with various nutrients like carbohydrates 
3.6 g, sugars 0.4 g, dietary fibre 2.2 g, fat 0.4 g, protein 2.2 g, vitamin 
A 9400 IU, beta-carotene 5626 μg , lutein and zeaxanthin 12198 μg, 
folate (vit B9) 194 μg, vitamin C 28 mg , vitamin E 2 mg , vitamin K 
483 μg , calcium 99 mg and iron 2.7 mg.

Regular intake of spinach ensures gastrointestinal health. The beta-
carotene and vitamin C work to protect the cells of the body’s colon 
from the harmful effects of free radicals. Also, DNA damage and 
mutations in colon cells may be prevented by the folate that is present 
in this green leafy vegetable. Neoxanthin and violaxanthin which 
play an important role in the regulation of inflammation are present 
in significant proportion in spinach. Conditions such as arthritis, 
osteoporosis, migraine headaches, and asthma, may be soothened by 
the presence of these nutrients in spinach. 

The vitamin C, vitamin E, beta-carotene, manganese, zinc and 
selenium present in spinach all serve as powerful antioxidants that 
combat the onset of osteoporosis, atherosclerosis and high blood 
pressure. Peptides in spinach effectively lower blood pressure by 
inhibiting the angiotensin I-converting enzyme. The antioxidants 
lutein and zeaxanthin in spinach protect the eye from cataracts and 
age-related macular degeneration. 

The vitamin A component in spinach protects and strengthens parts 
of the human body, such as mucous membranes, respiratory, urinary 
and intestinal tracts, and is also a key component of lymphocytes (or 
white blood cells) that fight infection. It also promotes healthy skin 
by proper moisture retention in the epidermis, thus fighting psoriasis, 
keratinization, acne and even wrinkles. 

The abundance of vitamin K in spinach contributes greatly to a 
healthy nervous system and brain function by providing an essential 
part for the synthesis of sphingolipids, the crucial fat that makes up the 
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Myelin sheath around our nerves. Vitamin K can also prevent excess 
activation of osteoclasts (the cells that break down bones), as well as 
promote the synthesis of osteocalcin, the protein that is essential for 
maintaining the strength and density of our bones. Vitamin K is a 
crucial component of the process called carboxylation, which produces 
the matrix Gla protein that directly prevents calcium formation in 
tissue. It also fights atherosclerosis, cardiovascular disease and stroke. 

Flavonoids, a phytonutrient with anti-cancer properties are 
abundant in spinach. They slow down cell division in human stomach 
and skin cancer cells. Spinach has also shown significant protection 
against the occurrence of aggressive prostate cancer. 

It is reported that some people are allergic to spinach. The 
oxalates in spinach may interfere with the absorption of calcium, and 
are potential to crystallize. People who have kidney or gallbladder 
problems may want to be careful about eating this green. It is possible 
that it can interfere with proper thyroid gland functioning, although 
cooking may reduce the goitrogenic compounds. Gout-prone people 
may be affected by the purines in this food. 

[CGS]

Flowers...
A flower's appeal is in its contradictions - so delicate in form yet strong 
in fragrance, so small in size yet big in beauty, so short in life yet long 
on effect. - Adabella Radici
God loved the flowers and invented soil. Man loved the flowers 
and invented vases. - Variation of a saying by Jacques Deval  
(God loved the birds and invented trees. Man loved the birds and invented cages.) 
Where flowers bloom so does hope. - Lady Bird Johnson
Flowers... are a proud assertion that a ray of beauty outvalues all the 
utilities of the world. - Ralph Waldo Emerson
The fragrance of flowers spreads only in the direction of the wind. But 
the goodness of a person spreads in all directions.  - Chanakya 
The earth laughs in flowers  - Ralph Waldo Emerson
A weed is but an unloved flower  - Ella Wheeler Wilcox
The rose has thorns only for those who would gather it  - Chinese saying
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Noise, simply put, is unwanted sound - wanted or unwanted 
depending on the context. Any sound that is unpleasant, unwanted, 
undesirable or distracting can be taken as noise. Music, no doubt, 
is soothing and uplifting. But when it is excessively loud, or is 
present when one wishes to concentrate on something else, even 
music has an annoying effect and, 
therefore, amounts to mere noise. 
In mathematical terms, noise is 
defined as a random phenomenon, 
which can be classified into White 
or Pink noise, depending on how 
the energy is distributed over a 
frequency range. Let us not, for our present purpose, concern ourselves 
with such fine points of technicalities. Instead, we shall consider the 
physiological effects of sound - any kind of sound including music - 
upon us when it is excessively loud and persistent.

When our vocal cords are excited by muscular energy under the 
command of the brain or when a diaphragm in a loudspeaker is excited 
by electrical energy from an electronic circuit, pressure variations are 
set up in the surrounding air. These disturbances spread all around as 
sound waves (pressure varying above and below the normal atmospheric 
pressure), travelling at a speed of approximately 1200 km per hour. 

When the pressure waves representing a sound enter our ears, the 
inner parts are excited and the brain generates the sensation of sound 
perception. The inner ear of humans (and other vertebrates) contains 
a snail-shaped structure called a cochlea that is lined with thousands 
of microscopic hairs. When sound waves enter the cochlea, they cause 
the tiny hairs to move back and forth. Not only does loud noise cause 
discomfort or pain in the ear, but it can cause even deafness. If strong 
sound blasts into the ear at levels in excess of the Damage Risk Criteria 
(DRC), hearing loss to varying degrees can result depending on the 
duration of exposure. 

Any sound is really a complex group of pressure waves of different 
intensities and frequencies. Though sound waves cover a wide range of 
frequencies, human ear responds only to a limited range - the Audible 

Sound Pollution
Even Music Can be a Menace

Health Line
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Range - typically from 20 Hz to 
20,000 Hz (Hz means cycles per 
second). Further, the response 
varies with age, health, past 
exposure to loud sound, and so 
on. Even in this audible range, 
the response is not uniform. 
Our ear is most sensitive to 
frequencies 1000 - 5000 Hz, and 
particularly at about 4,000 Hz 
as can be seen in the following 
diagram :

Sound level is measured in 
units called Decibel or dB for 
short. (Decibel was coined in 
honor of Alexander Graham 
Bell). In this scale of units, Zero 
dB represents the Threshold of 
Hearing or the quietest sound 
a healthy human being can 
hear. Because dB is expressed 
in Logarithmic Scale, 100 dB 
means a sound level 10 billion 
times more intense than 1 dB. 

The dB levels of sound from some commonly encountered sources 
are depicted below :

Noise Pollution affects our health in many ways depending 
on the intensity of noise, its frequency spectrum, character of 

noise (continuous/explosive/ 
impulsive/ intermittent), duration 
of exposure, interval between 
exposures and individual 
susceptibility. In an ambience of 
noise above 85 dB, one may feel 
discomfort and distracted, which 
affects concentration and work 
efficiency. Exposure to noise can 
occur from occupational or non-
occupational causes. Sociocusis is 
the term used to broadly indicate 
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hearing damage from non-occupational noise exposure to our social 
environment. 

In addition to actual damage to the auditory mechanism, the 
annoyance factor of noise may contribute to loss of sleep, tension, 
headache, reduced vision, sexual impotence, stress-induced diabetes, 
heart disease and nervous system disorder. These, in turn, lead to 
more complex psychological and social problems, which merit special 
attention and concern. 

It has been established that the maximum permissible sound level 
our ear can tolerate without sustaining permanent damage is dependent 
on exposure time (145 dB for 0.3 sec a day). At any rate, it is important 
to remember that the eardrum can rupture at 100 dB. 

Tables, available for reference, stipulate the safe duration of exposure 
for various levels. The hazardous level for 1 KHz sound for an exposure 
of 4 hours is 85 dB though higher intensity can be tolerated for shorter 
periods. The current medical opinion, however, is that for everyday 
purposes a single 90 dB measurement is the most practical criterion. It 
is also inadvisable to expose the unprotected ear to steady noise levels 
over 135 dB, however short the duration. 

Noise-induced hearing im-pairment/deafness and other disorders 
can be prevented only by deliberate action that imposes effective control 

Effects of sound stimulation:
- Adaptation 
- Temporary threshold shift (a) Fatigue (b) Temporary stimulation 

deafness
- Persistent threshold shift (Present after cessation of stimulation)
- Permanent threshold shift (Irreversible damage)
Effects of Noise on Ears
- Temporary noise-induced hearing loss (recovers in 8 hrs away 

from noise every week)
- Prolonged noise-induced hearing loss (persistent 40 hrs after 

exposure)
- Permanent noise reduced hearing loss (goes undetected till 

significant speech discrimination problems are noticed. Usually 
response at 2-3 kHz are affected

- Acoustic trauma (permanent hearing loss produced by very brief 
exposure to very loud noise)

- Acoustic accident
- Otitis (blast injury) 
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at the noise source itself. Noise pollution cannot be achieved without 
the harmonious initiative from all three limbs of the State - Legislature, 
Executive and Judiciary, not to mention a constant vigil on the part 
of the Civic Authorities and the Civil Society, at large. The problem 
is more easily tractable in work environment by means of appropriate 
precautionary measures and creation of awareness among the workers 
concerned. 

We are besieged by pollution, in all shapes and sizes. Our water 
and air are already polluted. Of late, the air has come to be polluted by 
microwaves (used for communication) and by noise, too. Some agents 
of pollution are not controllable while others are. Noise pollution, 
fortunately, belongs to controllable category !

Strict legislation taking in to account all pertinent medico-legal 
aspects, and rigorous implementation are, no doubt, the first priority.

[P Radhakrishnan with Dr S. Madhavan Nair, MS, ENT Specialist]

Get Smart with Noise
The concept of control hinges on measurement of what needs to be 

controlled.
Exposure to a steady level of noise tends to desensitize our hearing 

mechanism. After a certain duration of exposure, we actually cease to 
perceive the dangerous levels of noise surrounding us. Tackling noise 
starts with its objective measurement using accurate and reliable 
instruments. A sound level meter consists basically of a microphone 
followed by appropriate electronic circuitry and a display unit that 
presents the level in dB.

Unfortunately, even a non-laboratory-standard instrument is too 
expensive and delicate for the common man. It's here that smart 
phones (iPhone and Android) come to our rescue. Free dB Meter 
'apps' are available for these phones would, by no means, qualify as a 
lab instrument, but are certainly accurate enough for many practical 
purposes. The apps are quite versatile and provide combinations of 
graphs and meters to indicate the varying sound levels, as well as of-
fer averaged and maximum sound pressure levels. The smart phone 
has given the layman an inexpensive and practical tool to measure 
and, in a sense, fight the rising levels of noise pollution.
Note: Websites to download noise meter application(free) for smart-
phones: http://gallery.mobile9.com/f/2412978/

 http://gallery.mobile9.com/f/1621966/
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There are times of dilemma in our lives when hard choices have 
to be made, especially in times of medical emergencies. Often such 
decisions are made by the family members of the individual concerned. 
It is also true that on many such occasions the patient is kept in the 
dark about the questions of life and death and the decisions taken. It 
is likely that the patient lives on in ignorance, or perhaps with a vague 
suspicion that there is something seriously wrong.

The situation is nebulous at best and leaves the care-giver in the 
midst of a sea of dilemmas. But sadly there is a lot of questions and no 
easy answers. Playing the ‘devil’s advocate’, let me state that both the 
doctor and the family of the individual are equally responsible. Let me 
illustrate the complexities of the situation with a few examples that I 
have come across. 

Mrs A, who was a little over 80 years, complained of stomach ache 
and went to a reputed hospital. Tests showed her to have a Grade-4 
pancreatic carcinoma, and in such cases every doctor knows that there 
is little to be done except offer palliative treatment. But Mrs A was told 
that she had a small problem in her stomach that could be taken care of 
with medicines. Mrs A wished to go ahead with a planned pilgrimage, 
but her family dissuaded her. She passed away eight months from the 
date of diagnosis.

Mrs B’s story is much the same, except that she was younger and 
it was a different cancer. However, she knew she had cancer because 
the institute she goes to for treatment boldly informed her. But she 
was not aware of the stage of her illness, and so stoically goes on with 
her treatment. She is planning her son’s marriage next year. Her family 
knows she will not live to see that happen as the doctors have told 
them so. None told her.

Mr C was diagnosed with a case of renal failure, Grade-4. His family 
was told so. But neither his family nor he was told that his case could 
deteriorate to total kidney failure unless he strictly restricted his water 
intake. One hot summer day, he drank at one go over a litre of water - 
far above the permitted level. In a few days, he died of kidney failure.

Whose Life is it Anyway?
Questions of  Life and Ethics

Health Line
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Values, Ethics and Reality
The timeless Hippocratic dictum "Strive to help, but above all, 

do no harm" has always served as the guiding beacon in ethical 
considerations. This maxim is at the root of the oft-cited "principle 
of non-malfeasance and beneficence". The 'four moral pillars' that 
hold aloft the edifice of medical ethics are:

# Respect for autonomy - the patient has the right to refuse or 
choose treatment.

# Beneficence - a practitioner should act in the best interest of 
the patient. 

# Non-malfeasance - first, do no harm.
# Justice - concerns the distribution of scarce health resources 

and considerations of fairness and equality.
The patient has the right to be treated with dignity. Currently 

questions of truthfulness and honesty, which bring in the concept 
of 'informed consent', are occupying centre-stage. Values such as 
the above provide a practical framework for understanding conflicts 
and dilemmas thrown up by difficult situations, and resolving them.

Informed consent usually refers to the idea that a person must 
be fully informed about and understand the potential benefits and 
risks of his/her choice of treatment. It does not specifically mean the 
process of obtaining consent, nor the specific legal requirements. 
In cases where the patient is incapacitated, laws around the world 
designate different processes for obtaining informed consent. A 
corollary to this is the concept of 'informed refusal'. Today the 
accepted imperative is that the patient is at least asked whether she/
he wants to know the diagnosis/prognosis. Modern thinking is that 
the physician should give greater 'weight' to the patient's desires, 
and this is in line with the classic ethical standpoint that she/he has 
the right to full information and an informed choice. 

I would here stress the need for the doctor to counsel or arrange 
for professional counselling of the patient and the care-giver. In 
some cultures, particularly in India, many believe that it should be 
left to the relatives to break the 'bad news' to the patient. Personal 
experience makes me support the former approach, as there are 
many outwardly 'tough' patients who just could not face the truth 
of their terminal illness. In the final analysis, one has to be stoic 
about such questions and one's approach to such decisions.

[Dr RK]
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Mrs D was suffering from terminal-stage heart failure. Her family 
was told to give her pills to remove the excess water- which it did. 
But the lady also became very tired, and being old and infirm, could 
not get up in time to make it to the bathroom. Her family decided 
that these pills were making, her very weak and stopped giving them. 
Currently, she is in a critical condition.

In all these cases, you will note that most often the person concerned 
was kept in the dark, and the decisions were taken by the family. In 
most developed countries, the patient is the only person to whom the 
diagnosis/prognosis is revealed and with whom treatment options are 
discussed. Here the answer I often receive is that she/he will die of fright 
if she/he is told about the disease. That makes me ask the question, are 
Indians emotionally weaker than the people of other nations? I do not 
believe so. Another plausible explanation is that in other countries, the 
family members have no prominent role in a person’s life and so she/
he has to suffer alone. Really! Can the family minimize the suffering 
by keeping the prognosis a secret? I put it down to a misplaced sense of 
‘protecting’ the loved one from trauma. How could one appropriate an 
individual’s right in his last moments? A somewhat skewed answer is 
that this is similar to a parent taking decisions about his child’s future !

 But whose life is it anyway? Does the individual not have the right 
(provided she/he is in a position to think independently and decide; 
that is, she/he is not in a coma, not mentally deranged, not an infant or 
small child) to know about his/her illness and to know the treatment 
options? Does she/he not have the right to spend the rest of her/his life 
as she/he wishes to? To choose the doctor or the form of treatment, or 
even opt out of any? 

My point is that the family must remain a care-giver and not the 
decision maker. The patient should be the primary decision maker. 
Ideally, the individual concerned must know about his diagnosis, his 
treatment options and chances of recovery, so that the family can 
collectively take decisions about the future course of action. There is 
no need for the family to go on with an ‘Oscar-winning’ play-acting, 
pretending that all is well.

Indian law is at best ambiguous here. In other countries, it is a 
criminal offence to divulge medical information to anyone without the 
express consent of the individual concerned. Indian law maintains that 
ethically one must observe the code of privacy. Doctors insist that they 
are helpless and work according to existing social mores. 
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Introspect for a while what the mindless use and careless over-
indulgence in online applications like chat rooms and social media are 
doing to the career and life of our children! Has the users at any time 
thought about what they are losing in their life by hugely investing the 
most precious and valuable resource in their life, ‘the time’, in online 
social media services like Facebook or Twitter, blogs, and chat rooms? 
Are they so essential in the life of these youngsters as to exclusively 
spend several hours of their precious time every day on such online 
activities at the expense of many other far more crucial real life activities 
which are indispensable to their personal growth? What sort of life-
style, culture and society are the people abusing social service networks 
promoting? How to ensure that internet and various applications are 
not overused or misused by children and teenagers? Should not the 
parents and the society be concerned about the deteriorating mental 
health, moral and social values among the affected children? Who is to 
blame for this state of affairs? Who are the real benficiaries of the social 
networking services - users, society, advertisers, the promoters or some 
others? At this juncture it is relevant to recall that social networking and 
similar online services are the major contributors to the information 
explosion and the resulting information overload we are experiencing 
in modern times.

In the context of abuse, misuse, wrong use and overuse of the tech-
nology applications, social media services and other online applications 
as well as smart phones stand out more prominently as popular, univer-
sal and all pervasive ones. Hence more time is spent discussing about 
them in this article. It is not a subjective issue of whether one is ‘pro’ or 

 Information Explosion 
The Challenge - Part 16

Info Line

I fervently wish that hospitals employed counsellors who could talk 
to patients (and their families) and help them cope. At the end of the 
day, medical professionals must follow accepted norms.

The questions are vexing and many, and the answers easy. But for 
any reason, not informing the patient, I believe, is not okay - it is after 
all, his/her life.

[Dr Jyotsna Codaty, Senior Consultant, The Family Clinic, Chennai]
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‘anti’ technology or ‘tech-savvy’ or a ‘novice’. What is being highlighted 
throughout this article is that technology applications inclusive of all 
information age devices when used wisely for productive and well meant 
purposes promise to offer a host of benefits; at the same time their misuse, 
abuse and overuse or obsessive and compulsive indulgements can lead to 
dangerous consequences to the individuals and to society which are already 
indicated in the previous discussions. 

When a tool is sophisticated and powerful, the user of the tool needs 
to be educated by competent trainers on how to use it beneficially and 
not to misuse, overuse or abuse it. Unfortunately nowhere children are 
taught that technology applications are powerful, and these tools, meant 
to benefit mankind, have the power to create as well as to detroy. They 
are double edged weapons and hence need to be used carefully and all 
the more wisely. The fundamental problem as emphasized earlier in this 
article is - in this busy world, hardly anyone gets any time or opportu-
nity to acquire the requisite skills for using the IT applications in the 
right way. Herein lies the importance of imparting the right education 
in a scientifically planned fashion starting from very young age and of 
initiating mass awareness programs discussed in the beginning.

An information technology application as a tool can be used for 
gaining a substantial benefit in the real world. Also it can be used ex-
clusively for experiencing and living in the virtual world. We can live in 
the virtual world, but also be conscious of it; do not get into the habit or 
compulsion of mindless extreme experiences. We cannot expect this to 
happen automatically. It requires appropriate education to develop the 
mind - education to inculcate the ‘right mindset and emotional maturity’. 
It is also equally important to be borne in mind that tools demand to be 
used in prticular ways even when we use them for productive or meaningful 
work - the human mind adapts to the way we use the tool. Under these 
situations, the focus should be on the objectives of the task or activity 
and not in experiencing the tool. How to achieve this? - Again, through 
proper mind training at the time of learning to use the tool. 

A simple mental exercise: Next time, immediately after using a mobile 
phone, for a moment introspect on where was your attention when you 
were engaged with the phone. You were using the phone or the phone 
was using you? Are you able to see any difference between: (i) mindless 
chatting over the mobile phone for extended periods, (ii) using it with-
out any specific objectives, but being aware of using the mobile phone, 
(iii) using the mobile phone just for the fun of using it, (iv) using it for 
a necessary communication and not being conscious of what you are 
doing, and, (v) using it for a necessary communication and being fully 
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The Mother
After a forest fire in Yellowstone National Park, forest rangers 

began their trek up a mountain to assess the inferno's damage. One 
ranger found a bird literally petrified in ashes, perched statuesquely 
on the ground at the base of a tree. Somewhat sickened by the 
eerie sight, he knocked over the bird with a stick. When he gently 
struck it, three tiny chicks scurried from under their dead mother's 

wings. The loving mother, keenly aware of impending dis-
aster, had carried her offspring to the base of the tree 

and had gathered them under her wings, instinc-
tively knowing that the toxic smoke would rise. 

She could have flown to safety but had refused 
to abandon her babies. Then the blaze had 
arrived and the heat had scorched her small 
body, the mother had remained steadfast...

because she had been willing to die, so those under the cover of her 
wings would live.

You need to know what life you want (as well as what 
life you don't want), then you have to muster up the 

will and the drive to go after it.
- Bob Greene

conscious of what you are doing. The differences are subtle, but their 
effects on our mind can be vastly different. Repeat this exercise at a 
different time when you are relaxed (not stressed or tired) and alert and 
also have not used the mobile phone at least for a few hours prior to doing 
the second introspection. Did you find any difference in the outcomes of 
the first and second exercises? Remember that mobile phone is only a 
tool, a powerful one in that, and the power of the mobile phone is that 
of the software applications loaded into it. When we say that the user is 
adapting to the ways of the gadget, it also means that the user is adapt-
ing to the applications. Now extend this simple exercise to other online 
activities and chek if you can find out the impact of these experiences 
on your mind. 

(To be continued) 
[Dr H. Ganesh, CA, USA]
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The Flowering Tree
It is spring; a tree flowers. 

You may love it 
You may hate it
You may fail to notice it. 

Nothing matters to the tree; 
To flower in spring 
Is in the nature of the tree.

 [Balachandran V]
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Tech Line

Energy these days is an 
expensive thing, and there are 
efforts to replace the light bulb - an 
acknowledged energy guzzler- with 
the more efficient CFL (Compact 
Fluoresent Lamp). But questions 
of environmental concern and 
energy savings have been pushing 
LEDs (Light Emitting Diodes) 
onto centre stage. Today LEDs 
light public spaces and buildings, 
and it seemed the LED's future was 
cemented solid as the choice for 
lighting.

Now all that is heading for a change. Dr David Carroll, director of 
the Centre for Nanotechnology and Molecular Materials at the Wake 
Forest University (North Carolina, USA) has made a breakthrough 
with his LEP (Light Emitting Polymer) lamp.

The LEP lamp is based on Field-induced Polymer Electroluminescence 
(FIPEL) technology. Polymer electro-luminescence is rather 'old' 
technology that involves applying electricity through a conductive 
polymer to produce light. But this had remained a lab curiosity at best 
till now as the light emission was rather low - not enough to offer any 
competition to traditional lights. The Wake Forest researches led by 
Dr Carroll doped the polymer with multi-walled carbon nanotubes 
(MWNTs), which drove up the luminance about five times. The 
device in its final practical form consists of three layers of mouldable 
polymer 'laced with' carbon nanotube material, with dielectric layers 
sandwiched in between. When driven by an alternating current 
(AC), the LEP produces pure white light, with virtually the colour 
temperature of clear sunlight, in which the eyes see best. According 
to the inventors, "...they produce a color and quality of light that can 
match the solar spectrum perfectly”. Dr Carroll has one lamp in his lab 
that has been working for nearly a decade, and it has been estimated 
that they can have a service life of 20,000 to 50,000 hours.

Light Emitting Polymer Lamp 
To Outshine LEDs
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The technology is on the 
verge of commercial realization 
and the University is currently 
working with an industry 
partner to begin production in 
early 2013.
CFL v. LED v. LEP

What fires the enthusiasm 
of the inventors is the clear 
superiority of the FIPEL 
technology when compared 
directly with the CFL and the 
current favourite, the LED.

The CFL is a 'mini' version of the conventional fluoresent tube. 
The fluoresent lamps, because of their flickering light output, is tiring 
to the eyes. They are made of fragile glass tubes and they contain 
mercury, a dangerous pollutant.

LED lamps need no high voltages and they contain no mercury. But 
though LED technology has scored great strides, still high-luminance 
LED lamps create a lot of heat, necessitating effective cooling 
mechanisms. Another drawback is the bluish-white light emission of 
bright LEDs which was 'tamed by' many innovative techniques, to get 
a 'natural white' colour. 

The LEP scores right away from the environmental angle-- it is all 
plastic and carbon, a far easier load on the environment. And they are 
efficient, with virtually the entire energy input getting converted to 
light. Dr Carroll sums it up thus: "... we've found a way of creating 
light rather than heat. Our devices contain no mercury, they contain 
no caustic chemicals, and they don't break". Another great plus for the 
lamp designer is the versatility the technology offers -- the plastic 'light 
panels' can be moulded in any shape or size. Also, with world-wide 
demand, prices are likely to tumble to affordable or even 'cheap' levels.

The future surely looks bright - lit by LEPs!
[UKP]

Never forget where you've been. Never lose sight of 
where you're going. And never take for granted the 

people who travel the journey with you.
- Susan Gale
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Radar : Though this method of RAdio Detection And Ranging was 
first demonstrated as early as 1904, it was World War II that gave it 
the real impetus to develop into its present state. Radars are used now 
for various civilian purposes, too, as by the Police to detect speeding 
motor vehicles, and for scientific studies of the atmosphere. 
Microwave Communication: During World War II, the electro- 
magnetic spectrum falling between VHF (Very High Fre-quency) 
radio waves and Infrared came to be used for military and commercial 
communication. Today it is a valuable resource catering to our military 
and civilian communication require-ments of voice and digital data. 
Our familiar light, having frequencies about 1000 times higher than 
microwaves, has emerged as a powerful rival, but is unlikely to entirely 
replace microwaves. 
IRBM & ICBM (Intermediate Range/Inter Continental Balli-stic 
Missile): A formidable outcome of the Cold War, both USSR and 
USA developed these missile capable of delivering nuclear warheads 
over a range of 3000 km and 8000 km respectively. Besides, certain 
other nations are following suit.

Transistor: A device built on a semiconducting Silicon crystal, 
this was Invented in 1947 by William Shockley, Walter H. Brattain 
and John Bardeen, who won the 1956 Nobel Prize for Physics. It did 
not take long for the transistor to entirely replace the earlier Vacuum 
Tubes. Indeed, nothing revolutionized electronics as radically as the 
transistor, which led to rapid miniaturization of electronic circuits in 
terms of physical size and electrical power consumption. 
 IC (Integrated Circuit): This was the next logical extension to the 
Transistor. Many transistors and other components are required 
to build an electronic circuit to perform a certain function. On the 
contrary, the IC, pet-named the Chip, compressed many electronic 
functions into a single Silicon crystal. A fingernail-sized chip today 
contains the equivalent of tens of millions of transistors. It is a dizzy 
memory trip from the current tablet through the PC (Personal 
Computer) to the to the first generation Vacuum Tube computers 
weighing 3 tons, filling a large room, and consuming 150 kilowatts 

Technology
Through the Ages - Part 21

Tech Line
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of electrical power (e.g. ENIAC, 1946, University of Pennsylvania). 
It is a journey unthinkable without LSI (Large Scale Integration) and 
VLSI (Very Large Scale Integration) technologies. The rate of growth 
of complexity of a chip is expressed by the famous Moore’s Law, which 
states that the number of transistors in a chip doubles every 18 months. 
This prophecy by Gordon Moore about 50 years ago is still valid 
though it is heading rapidly toward certain theoretical limits imposed 
by Quantum Physics. 
Laser (Light Amplification by Stimulated Emission of Radiation) : 
The successor to the Maser, (‘M’ for Microwave), which was built 
by Theodore H. Maiman in 1958, the Laser was based on the same 
principle, with Light replacing Microwaves. This was proposed by 
Charles Townes in 1958 and the concept was developed by various 
researchers. The highly focused, coherent light beam of single 
frequency (color) from a laser source has such high concentration of 
energy that it can cut even hard materials. Lasers are now widely used 
in manufacturing, bloodless surgery, spot-welding of retina of the eye, 
reading product codes in supermarkets, digital data storage on CD/
DVD, surveying, distance measurement (even that between the moon 
and the earth), targeting of weapons and a wide range of scientific 
purposes. In view of its limitless applications, laser has a place among 
the most significant inventions. 
Holography: This technique of creating a 3-dimensional image of 
objects was invented in 1947 by Dennis Gabor who was awarded the 
Nobel Prize in Physics in 1971. The invention of the Laser in the 
1950’s, led to the modern Holography, which has found wide scientific 
applications. 
Fiber Optics: The first use of fiber optics in 1950 was in the 
Endoscope, an instrument used by doctors to examine the 
interior of the body. By the middle of the 1960’s, optical fibers 
began to be used for electrical communication. Ideal for highly 
reliable digital data transmission, this technique is immune  
to electromagnetic interference (therefore, to Intentional jamming). 
For his original contribution to this technology, Charles K. Kao won 
the Physics Nobel prize in 2008. 

(To be continued)
[P Radhakrishnan]

I soon found out you can't change the world.  
The best you can do is to learn to live with it.

- Henry Miller

February 2013Executive Knowledge Lines21



A Perspective on Internet Security 
Threats and Dangers Online - 8

Tech Line

State-sponsored Cyber Attacks and Espionage (Contd): State-
sponsored cyberespionage is often resorted by Nations as part of a 
defensive measure for protecting themselves from hostile or enemy 
countries, for intelligence gathering, immobilising the target country’s 
resources, stealing sensitive information, counter intelligence, counter 
espionage etc. It can as well be a part of a strategic offensive or an 
aggressive operation of a particular nation or group of nations. Duqu, 
Stuxnet, Flame, Gauss, miniFlame, and OpIsrael are some of the 
cyberespionage malwares which have caught worldwide attention in 
recent times.

‘During the period December 2011 through February 2012, a total 
of 112 Government websites were hacked’, announced Minister of 
State for Communications and IT in the Lok Sabha recently. As per 
industry estimates over 14,000 Government and Corporate web sites 
were hacked or defaced in 2011. The fact that most of these were by 
individuals, groups or intelligence agencies from countries hostile to 
India gives it a totally different dimension vis - a - vis information 
security. Newspapers, in the very recent past, reported how Chinese 
hackers successfully stole extremely sensitive defense information from 
the computers of Eastern Naval Headquarters of Indian Navy. The 
Chinese hackers employed a very clever strategy to steal the information 
through the internet from the computers of Indian Navy which were 
independent and not connected to any local networks or the internet. 
Similarly Pakistan very successfully immobilised several sensitive 
Government websites like those of CBI Headquarters during last 
couple of years. In spite of the fact that India is a software heavyweight, 
its information resources seem to be easy targets for cyber attacks and 
cyber espionage by hostile countries.
Cyber warfare: Even as early as in the 1980s, futurologists had predicted 
that the struggle for resources will lead to internet-based conflicts. In 
future, wars will be fought not so much over geographical boundaries, 
but more for gaininng control over information and knowledge - it will 
be ‘cyber warfare’. Further, the futurologists predicted that colonization 
in future will be one of denying information and knowledge to the 
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colonized community. In modern times technologically advanced 
countries zealously safeguard the trans-border movement of 
information lest they are caught off guard and lose their invaluable 
resources, power and wealth. 

Richard A. Clarke, the former National Coordinator for 
Security, Infrastructure Protection, and Counter-terrorism for the 
U.S Goverment defines ‘cyber warfare’ as "actions by a nation-state 
to penetrate another nation's computers or networks for the purposes of 
causing damage or disruption" [1],[2].

‘International acts of cyberconflict (commonly but inaccurately referred to 
as cyber warfare) are intricately enmeshed with cyber crime, cyber security, cyber  
terrorism and cyber espionage.  
Cyberspace as warfighting domain is a very challenging concept. The 
temptation to classify it as just another domain like air, land, sea, and space 
is frequently the first mistake that is made by our military and political 
leaders and policy makers. I think a more accurate analogy can be found in 
the realm of science fiction’s parallel universe - mysterious, invisible realms  
existing in parallel to the physical world, but able to influence it in 
countless ways. Although it is more metaphor than reality, we need to 
change the habit of thinking about cyber space as if it is the same thing  
as meatspace’, wrote Jeffrey Carr in his book ‘Inside Cyber Warfare, 
Mapping the Cyber underworld (O’Reilly Media Inc.,CA, USA, 2010). 
According to Jeffrey Carr, any country can wage cyber war on any 
other country, irrespective of the resources, because most military 
forces are network-centric and connected to the internet, which is not 
all that secure. For the same reason, non-governmental groups and 
individuals could also launch cyber attacks. Carr likens the internet's 
enabling potential to that of the handgun, which became known as 
‘the great equalizer’.

Cyber warfare or information warfare is internet-based conflict 
involving politically motivated attacks on information systems. Just 
about everything that relies on computer codes and links to a network 
could be vulnerable to attack - communication systems, satellites, 
security systems, banking networks, trains, power plants, power grids, 
water systems and the like. Cyber warfare attacks can disable official 
websites and networks, disrupt or disable essential services, steal or 
alter classified data, and cripple financial systems - among many other 
possibilities [3].

On June 24, 2012, The Chicago Tribune reported an unusual news: 
‘On July 16, 1945, American scientists detonated the first nuclear bomb at 
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a site nicknamed Trinity in the barren Jornada del Muerto desert of New 
Mexico. It was an enormous blast. Today a new theater of war — this 
one in cyberspace, the digital realm of computer networks — has dawned 
quietly. Recently we have learned details of a major U.S. cyber attack on 
Iran's outlaw nuclear program, apparently launched in 2008’ [4].

‘In 2008, U.S.A. apparently launched a major cyber attack on Iran’s 
outlaw nuclear program. The weapon: an ingenious computer virus nick 
named Stuxnet. It infiltrated computers at a uranium enrichment facility 
in central Iran, causing scores of centrifuges to spin out of control and 
self destruct, while engineers in the control room detected nothing amiss. 
Evidently there have been other cyber assaults, including a campaign by 
a highly sophisticated virus called Flame. The massive piece of malware 
secretly mapped and monitored Iran’s computer networks, sending back 
a steady stream of intelligence to prepare for a cyberwarfare campaign, 
reports Washington Post’[4].
[1] Cyber War, The Next Threat to National Security and What to Do 

about it, Richard A. Clarke and Robert Knake, Harper Collins, 
2010

[2] http://en.wikipedia.org/wiki/Cyberwarfare
[3] securityaffairs.co/.../security/cyber-war-the-strategic-importance-

of-t...
[4] http://articles.chicagotribune.com/2012-06-24/news/ct-edit-cyber-

0624-jm-20120624_1_cyber-weapons-iran-sophisticated-virus
(To be concluded in the next issue of EKL)

[Dr H.Ganesh, CA, USA]

Morse Code 'SOS'
The “SOS” in Morse code 

does not, as is popularly believed, 
stand for “Save Our Ship.” The 
letters S-O-S were chosen in 1910 
as the distress call to replace the 
previously used C-Q-D because 
the pattern of three short, three 
long, three short letters was more easily distinguishable against 
background noise. CQ originated from the “sécu” in the French word 
“sécurité” (security) followed by D, which signalled distress.

[Source: IEEE The Institute]
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If you have a goal, write it down. If you do not write it 
down, you do not have a goal -- you have a wish.

- Steve Maraboli 
 

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 46. 

EKL Sudoku 75
[Hard]

9 7 8
4 2

2 8 9 5 4
7 4 3

5 6
5 9 7

3 4 9 6 5
9 3

5 3 1

In Forthcoming Issues
•	 Enhancing Battery Performance: ‘Yolk-shell’ design to store five 

times more energy

•	 Matternet: An Internet of Airborne Things 

•	 Koomey’s Law: Power needed for a fixed computing load will fall 
by a factor of 100 every decade 

•	 Sharpening of Physical Senses: For example, anxiety in men can 
increase ability to detect odours 

•	 Holographic TV: Emerging revolution in television technology 
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The little boy was found to be often quiet, reclusive, obsessively 
single-minded, threw temper-tantrums when prompted to do 
something as simple as having food or communicating socially. Many 
wanted to put him in an asylum or an institution for the mentally 
challenged. But this little child went on to become one of the greatest 
geniuses of all time. He wondered why an apple fell towards the earth 
rather than fly skywards. His answer to such a naïve and a seemingly 
‘stupid’ question changed the entire landscape of Physics. The little 
prodigy was none other than Sir Isaac Newton. His is one of the many 
true stories of great geniuses who suffered from a condition that was 
rarely known or diagnosed in his times; today we know it as Asperger’s 
Syndrome-- a form of autism. 

Autism is a developmental disorder observed in children below 3 
years of age that affects information processing in the brain by altering 
how nerve cells and their synapses connect and organize. As a result 
autistic children often have under-developed social/communication 
skills or poor responsiveness. The cause of autism is mostly speculative 
though enough proof points to genetics. 

Some of the types of autism include Autistic disorder (AD), 
Asperger’s syndrome (AS), Pervasive developmental disorder (PDD), 
Rett’s disorder (RD), and childhood disintegrative disorder (CDD). 
Widely observed symptoms are:
 � Temper-tantrums (aggressive behavior) 
 � Self-injurious behavior 
 � Crying when not hurt or sick 
 � Overly-sensitive (finding normal sound to be painful) 
 � Repetitive body movements 
 � Unfocussed gaze 
 � Communication by gesture rather by language 
 � Severely introvert 
 � Short attention span 
 � Poor or nil interest towards anything 
 � Poor responsiveness (do not respond to their names) 

Autism and Genius
The Power of  Being ‘Special’

“It seems that for success in science and arts,  
a dash of autism is essential”

- Dr Hans Asperger, 
pioneer in autism treatment

Health Line
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The above symptoms can barely be considered as a barometer to 
conclude autism. A pediatrician must evaluate and look for behavioral 
disorders in the child for 12, 16 and 24 months from birth to be 
sure. Some of the autism evaluation tools include Autism Diagnostic 
Interview - Revised (ADI-R), Autism Diagnostic Observation 
Schedule (ADOS), Childhood Autism rating Scale (CARS), Gilliam 
Autism Rating Scale and Pervasive Developmental Disorders Screening 
Test - Stage 3. Diagnosis and treatment of autism at early stages is 
very crucial for positive development of the child. Most commonly 
employed treatments and therapies include Applied behavioral analysis 
(ABA), gluten and casein- free diet, occupational, physical and speech-
language therapies. 

Autistic children are often treated as a social stigma simply because 
they are not up to the other “normal” children of their age group. In 
fact there is much more to them than what meets the eye. Taking a 
second look at the lives of several geniuses who re-wrote history and 
made their mark in science and arts ought to prompt us to revise our 
perception of this rare disorder. Children with autism are “special” and 
with proper channeling of their interests and energies, they can be 
made more powerful than the ordinary minds!

Here are the real-life stories of some such ‘special’ people:
Albert Einstein: Established the “Theory of relativity”. A true genius 
and legend in Theoretical Physics, he failed in Mathematics at school! 
Einstein himself admitted that he rarely thought in words and that 
physics was a major addiction. He preferred being alone and hated 
crowds. 
Amadeus Mozart: Perhaps the greatest classical music composer of all 
time. He started composing music and playing the violin and piano at 
the age of five! However he displayed autistic symptoms-- his hearing 
was so sensitive that loud music made him physically sick.
Charles Darwin: Famous for his Theory of Evolution. The famous 
psychologist Prof Michael Fitzgerald identified autistic traits in 
Darwin, stating that he avoided people as much as he could, preferring 
to write letters instead of having face-to-face interactions. He was a 
‘visual thinker’. 
Dr Temple Grandin: Currently the most accomplished autistic adult. 
She is a Professor of Animal Science in the University of Colorado. 
She has published around 100 papers in the field of livestock handling. 
She did not talk till the age of three. Her book “Emergence- Labeled 
Autistic” had such an impact that it changed the way society looked at 
kids with autism. 
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Long before terms like development or sustainability became 
fashionable, Aristotle had laid the foundations of such thinking back 
in 400 BC Greece. The concept was that the Greek households had 
to be self-sustaining to an extent, and not be totally consumption 
oriented. No doubt this ancient idea holds many lessons for modern 
societies marked by conspicuous consumption and a disregard for 
sustainability.

‘Development’ often meant a rather short-sighted scheme of 
economic growth, mainly at the expense of natural resources. This, 
over the decades, had led to a perceivable lowering of the quality of 
life on planet Earth. The Rio Earth Summit of 1992 was the first 
international effort to draw up a blueprint to rethink economic growth, 
advance social equity and ensure environmental protection.

In 1987, the UN-sponsored Brundtland Commission report 
observed that economic development cannot stop, but it must adapt 
to fit within the planet's ecological limits. It also popularized the 
term sustainable development. According to Brundtland, sustainable 
development is “… development that meets the needs of the present 
without compromising the ability of future generations to meet their 
own needs”.

It has been suggested that development should insure sustainability 
in four critical domains - economic, ecological, political and cultural. 

Tourism Development 

Applying the Sustainability Model

Management Line

Other accomplished, world-renowned great minds with autism 
or autistic traits include Bill Gates, Thomas Jefferson, Nicola Tesla, 
Michelangelo, Hans Christian Andersen, Emily Dickinson, James 
Joyce, Alan Turing, Lewis Carroll and Pablo Picasso, to name a few.

It is a scientific fact that an average human processes about 13-30 
cycles of brain wave energy per second. However, an autistic child can 
process up to 250,000 cycles of brain wave energy per second in the 
conscious state! Being autistic is not about being a lesser individual; it 
hides within it the power of being ‘special’!

[Remya Krishnan, Research Scholar, Dept. of Computational Biology and 
Bioinformatics, Univ. of Kerala]
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The basic principles crucial to the concept of sustainability are:
(1) the idea of holistic planning
(2)	the importance of preserving essential ecological processes
(3)	the need to protect both human beings and biodiversity
(4)	that development should not deplete resources 

Business watchers recognize in the above points the making of the case 
for a new Triple Bottom Line. [The Triple Bottom Line (TBL or 3BL, 
and also known as People, Planet, Profit or "the three pillars") denotes a 
spectrum of values and criteria for measuring organizational and societal 
success in the economic, ecological, and social domains. TBL is more 
holistic in that it takes into account social and environmental performance 
in addition to financial performance.] Sustainable tourism should aim to 
conserve natural resources while contributing to economic growth.

Sustainable tourism as a practical idea had to wait till the late 1980s, 
but it was slow to find widespread acceptance. In fact the recognition 
that tourism growth can have serious impacts on the environment 
- physical and cultural - has underscored the need for sustainable 
tourism. The need of the hour is not to stop tourism, but to manage it 
in the interests of all three segments involved:
- the host habitats and communities
- the tourists, and 
- the industry itself.

The application of the sustainability model seeks a balance between 
development and conservation, taking into account its ecology and its 
culture. It may mean putting limits to growth or sometimes no growth 
at all. Ideally sustainable tourism should:
(a)	make optimal use of environmental resources 
(b)	respect socio-cultural authenticity of host communities, and 
(c)	ensure viable long-term economic operations

Sustainable tourism seeks to integrate tourism into a balanced 
relationship with broader economic development. The watchword is 
that tourism should be a tool for rural conservation, service retention 
and development. In many urban areas, tourism can also work with 
heritage conservation and urban regeneration and bring jobs to areas 
with unemployment.

Kenya is a case study in sustainable tourism. Ecotourism has aided 
Kenya’s progress towards achieving environment sustainability. Kenya’s 
experience demonstrates that tourism can positively affect development 
provided it respects the environment, works closely with the local 
communities and harnesses the philanthropic impulses of visitors. 
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Sustainable tourism manage-ment techniques have also been applied 
to heritage sites in the UK like Hadrian’s Wall and the Blaenavon site 
in Wales. Special mention should be made of the strategy aiming to 
make Norway a carbon neutral destination. In the Indian context 
the Government along with UNDP and a self help women’s group 
is promoting 31 villages across the country as rural tourism sites. The 
aims are to alleviate poverty and promote community-based initiatives.

Sustainable development requires thought, change and investment. 
It needs adherence to the framework developed by the UNESCO’s 
World Conference on Sustainable Tourism (1995). Proactive action 
must be taken by the host communities, host governments and foreign 
stakeholders, without which sustainable development princi-ples will 
remain paper tigers vis-à-vis the tourism industry.

In today’s world where sustainability is a guiding mantra for 
development, the choice before the country, its residents and 
establishments is clearer than ever.

[Dr Raju Narayana Swamy IAS, Ph.D.]
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Dr Joseph E. Murray, who opened a new era of medicine with the 
first successful human organ transplant, passed away at the ripe age of 
93, on November 26, 2012. His groundbreaking surgical feat was on 
23rd December 1954. He removed a healthy kidney from a 23-year-old 

man and implanted it in the man’s ailing identical twin in 
an operation that lasted five and a half hours.

 Murray went on to pioneer techniques that over the 
years changed the lives of tens of thousands of patients 
who received new kidneys, hearts, lungs, livers or other 
organs after their own had failed.

He performed kidney transplants involving more 
than two dozen pairs of identical twins. He did the first 
successful transplant to a non-identical recipient, in 1959, 
and the first using a cadaver kidney in 1962. He trained 

doctors from around the world who became leaders in transplantation 
surgery.

Murray was a leader in the study of transplant techniques, the 
mechanisms of organ rejection, and the use of drugs to thwart it. 
He shared the Nobel Prize in Medicine in 1990, with Dr E. Donnall 
Thomas, a pioneer in bone marrow transplantation.

It was his experience as an Army doctor, especially using cadaver 
skin to treat burned soldiers that led Murray to transplantation. 
Though the transplanted skin would survive for only 8 or 10 days 
before it would begin to melt around the edges, the experience taught 
him that tissue from one person might survive for a time in another 
and that it might be possible to use tissue from a dead person to save a 
human life. In the early days of transplant, his team was criticised for 
‘playing God’.

After he retired, he used to address medical students telling them to 
keep their eye on helping the patient. “To the patient, any operation 
is momentous.”

He died at the Boston hospital where he had performed his 
pioneering surgery and made medical history. 

What brilliant footprints did this great pioneer leave behind!

[Garnered by B S Warrier]

Pioneer in Organ Transplant
Dr Joseph E. Murray

Health Line
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Willow trees are traditionally grown for wicker furniture and 
baskets. It is also an ancient medicinal plant whose chemical contents 

were the precursors to Aspirin. An important crop 
for bio-energy, willow (Salix sp.) requires less than a 
tenth of the fertiliser used for most cereal crops, and 
its shoots re-grow quickly after they are harvested. 
Environmental groups also say that willow plantations 
are attractive to a variety of wildlife, making a positive 
impact on local biodiversity.

 Now British researchers have identified a unique 
genetic trait because of which willow trees cultivated 
for green energy can yield up to five times more biofuel 

if they grow diagonally. Such slant condition of willows is caused by 
winds which blow them sideways in comparison to those that are 
allowed to grow naturally up towards the sky. This effect is observed 

Diagonally Growing Willow Trees
Give More Biofuel 

Aspirin 

Aspirin or acetyl salicylic acid, is a derivative of salicylic acid 
that is a mild, non-narcotic analgesic to treat headache and muscle 
and joint aches. The drug works by inhibiting the production of 
prostaglandins, body chemicals, that are necessary for blood clotting 
and which also sensitize nerve endings to pain.

The historical records of pain relief treatments of Hippocrates, 
the father of modern medicine, mention of the use of a powder (a 
bitter tasting yellow, needle-like crystals called salicin) made from 
the bark and leaves of the willow tree to help heal headaches, pains 
and fevers.

In 1899, a German chemist named Felix Hoffmann, who worked 
for a German company called Bayer, convinced the company to 
market the new wonder drug, Aspirin, which was patented on 
February 27, 1900.

The name Aspirin comes from the "A" in acetyl chloride, the 
"spir" in spiraea ulmaria (the plant they derived the salicylic acid 
from) and the 'in' was a then familiar name ending for medicines.

 (Source: http://inventors.about.com)

Energy Line
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in the wild and in plantations around the UK. The effect creates an 
excess of strengthening sugar molecules in the willows' stems, which 
attempt to straighten the plant upwards. These high-energy sugars are 
fermented into biofuels.

(For details: http://www3.imperial.ac.uk)

A team of scientists from Tyndall National Institute in Cork, 
Ireland (named after John Tyndall, Scientist, one of Europe's 
leading research centres, specialising in ICT hardware research) and 
the National University of Singapore, have designed and fabricated 
ultra-small devices - based on molecules acting as electrical valves, or 
diode rectifiers - for energy-efficient electronics. It opens up a new 
avenue to exploit molecular design to achieve new ways to perform 
information processing. By finding out how molecules behave 
in these devices, a ten-fold increase in switching efficiency was 
obtained by changing just one carbon atom. These devices could 
provide new ways to combat overheating in mobile phones and 
laptops, and could also aid in electrical stimulation of tissue repair 
for wound healing. "Modern electronic devices such as telephones 
and tablets in manufacture today rely on tiny switches approaching 
molecular sizes. This provides new challenges for electronics but 
opens up exciting opportunities for blending molecular properties 
to be used to advantage", says Jim Greer, Tyndall Electronic Theory 
Group leader.

 The results of the study show that simply adding one extra 
carbon is sufficient to improve the device performance by more 
than a factor of ten. These high-quality devices can suppress leakage 
currents and so operate efficiently and reliably. The device can be 
cleanly switched on and off purely on the basis of the charge and 
shape of the molecules, just like in the biological nanomachines 
that regulate photosynthesis, cell division and tissue growth.

(For details: http://www.tyndall.ie, http://www.physnews.com)

Molecular-level Devices 
Target Energy-efficient Electronics

Tech Line
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The wristwatch has come a long way. From the petite ‘wristlets’ 
popular with the femmes of fashion in the early 1900s through the 
‘trench watches’ of WW-II to the current symbols of style and affluence 
on the wrists of both men and women. However, till recently it had 
remained a 'one-trick pony' that could tell the time—and do not 
much else. All that changed when in the 1970s digital watches were 
introduced that added on many capabilities like calculators, games, 
stop watch and even GPS systems.

Now an e-avatar for the wrist is on the horizon aiming to outsmart 
the ‘smart’ phone. The comic book fantasy of two-way radio wrist 
watches is now the stuff of reality. Nearly half-a-dozen startup 
companies are already on the ‘smart watch’ bandwagon, and trend-
setters like Apple and Google are quietly pursuing the project. What 
makes this novel e-avatar of the trusty old timekeeper a winner is its 
ability to do a range of 'smart' things. For starters, they are customizable 
to match your mood, activity or outfit, with beautiful downloadable 
watch faces displayed on a screen behind scratch-proof crystal. They 
can connect and sync with your smart phone over a Bluetooth wireless 
link. (Both Android and Apple standards are catered for.) In addition 
to answering calls that come to your phone, most of them can also 
display incoming SMSs, let you access social media sites, control your 
phone's music player, alert you about your appointments etc. Their 
power and versatility stem from the numerous 'apps' -- the very same 
applications that had transformed 
a dumb phone into a smart device 
-- and here the limits are set by your 
(or rather, the app programmer's!) 
imagination.

Let us look at some of the models 
that have recently been announced.

The somewhat curiously named 
Pebble Watch is from a crowd-funded 
($ 10 million!) startup. It has an 
e-ink display that is readable in bright 

'Smarter' Watches
An e-Avatar for the Wrist

Tech Line
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sunlight, is customizable with downloadable watch face designs, 
connects to both Android and iPhone, and in addition to the 'basic' 
features, can also serve as a sports computer for cyclists, runners and 
hikers and as a golfer's range finder, thanks to its ability to access GPS 
data. It can access email and show weather alerts too. It is powered by 
an ARM micro and the battery is claimed to hold its charge for a week.

An expensive contender in the arena is the I'm Watch with a 
conventional touch screen and a 'standard' feature set. It has an Atom 
processor, 128 MB of RAM and a built-in storage of 4 GB. The Martian 
smart watch is a model that is closer to its sci-fi incarnations. It has 
voice recognition and you could initiate action with voice commands. 
Basis Technology targets its smart watch at the fitness crowd. It can 
track your workouts and measure a wide range of biometric data in real 
time, with sensors for heart rate, skin temperature, and even your sleep 
patterns. The Cookoo Watch is priced lower, though its features too are 
somewhat basic. It resembles an analog watch and has a long-lasting 
(1 year) disposable battery. The inexpensive inPulse watch can sync 
with a Blackberry smart phone, and has also an app for power point 
presentations. Sony too has joined the fray with smart watch models 
that have all the popular features and a stylish touch screen.

Rumours are already floating around about an iWatch that Apple 
is planning to release this year. With its market clout and design 
prowess, Apple could really start a trend. Google is apparently very 
close to releasing its own version of the smart watch. Late last year 
Google did secure a patent for some features of its watch, including a 
flip-up, semi-transparent display. Rumour mills report that Google's 
watch would be able to give directions, retrieve product information 
and display email notifications, and will be packed with sensors, radio, 
Wi-Fi, GPS, Bluetooth, and accelerometer.

It looks like 2013 will be the year when the humble old timepiece 
on the wrist will be taking on a modish e-avatar to offer unprecedented 
synergy to the already powerful smart phone. With innovation and 
ingenuity powering the dreams of designers and programmers, it is 
likely we will soon have a product that might rival sci-fi fantasy.

[UKP]

To give and then not feel that one has given is the 
very best of all ways of giving

- Max Beerbohm
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A Quick Look
In this column we take a quick look at some books and articles in 

magazines which we consider noteworthy. As another item, we also give 
some expressions in English language which we come across during our 
journey through various publications of repute. The selection is based 
on brevity, simplicity and power of words in daily use (not requiring 
dictionary reference), style etc.

 Readers are also encouraged to send similar items to be included in 
future issues for the benefit of other readers. (ekl@knowledgelines.com) 

- Editorial Team

Classy  Express ions

•	 This is a wrap-up of some of the year's most impactful events in the 
solar industry, with a little added perspective from some experts in 
the field.

•	 Filtered leaders - insiders of an organization with normal hierarchical 
career paths - are most often mediocre. (Source: HBR)

•	 In contrast, rebels or ‘unfiltered’ leaders - outsiders with little 
experience - are like start-up ventures: Some succeed immensely, a 
few achieve mediocre results, and many crash and burn. (Source: 
HBR)

•	 Not all disruptive (business) missiles are destined to hit you directly 
or right away. (Source: HBR)

Ar t i c l e s

	Sensing Happiness: Wearable sensors can help lift workers’ spirits 
and create more effective teams 
The overflowing In-box, the mobile and laptop that keep us 

electronically tethered to the office are familiar scenes today. The 
same advances in computers and telecom that have brought about 
tremendous gains in productivity have also made the work lives of 
professionals a misery. These days many people's dream vacations 
include thoughts of fully unplugging. With a proper mix of engineering 
and psychology, researchers are aiming at 'engineering happiness' to 
circumvent this menace.
 Magazine: IEEE Spectrum, December 2012
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	Virtues of the Virtual Autopsy: Medical imaging offers new ways 
to examine the diseased

Researchers in several countries are exploring the possibility that 
medical imaging - in particular, MRI and CT scans - might substitute 
a 'virtual autopsy' for the traditional variety. 

 Magazine: Scientific American, December 2012

Books

	Delivering Happiness: A Path to Profits, Passion, and Purpose 
Author: Tony Hsieh, CEO of Zappos.com,  
  a merchandise shop 
Publisher: Business Plus, 2010 
"Be humble" is one of the core values of Zappos.

com, Tony Hsieh says. The company gauges a 
job candidate's humility by asking the Zappos 
shuttle driver how the candidate treated him.  
Hsieh's philosophy is that empowered employees 
will result in contented customers and it worked for 
Zappos, the largest online retailer of footwear.
	So Good They Can't Ignore You 

Why Skills Trump Passion in the Quest for Work You Love 
Author: Cal Newport 
Publisher: Business Plus September 2012
Many experts have argued that following your 

passion is the key to career success and bliss in life. 
Cal, a scientist, debunks this popular career advice 
and tells you how to choose what you do carefully, 
and how to build your rare and valuable skills, always 
with a view, as well, to how to get your achievements 
known - "career craftsman" approach, according to 
him. 

He argues that passion must come after you put in the hard work 
to become excellent at something valuable, not before. 

A Taste of  EKL 
Please visit the EKL website below to  

read selected contents from back issues:
www.knowledgelines.com
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The science of management has made remarkable progress especially 
from the mid 1960s when a plethora of concepts, techniques and tools have 
been evolved. Material prosperity has increased considerably in countries 
and organizations which took to the new tools and techniques. But man-
agement of organizations and economies are plagued by an avalanche of 
corrupt and unethical practices resulting the wastage of national resources. 
Consumers are misled and cheated. Low priority goods are produced. Pro-
ductivity continues to be low and a poor work culture thrives. Workers are 
more aware of rights and not duties. Admittedly there are exceptions, but 
the trend cannot be ignored.

Even right-thinking managers fully armed with all modern concepts and 
techniques feel there is a lacuna in their armory that retards real progress. 
This creates a deep sense of dissatisfaction in their work. On introspection 
they find that while efforts are made to develop resources outside man, very 
little is done to develop the inner resources .The ancient wisdom contained 
in our scriptures focuses on developing the inner strengths of the mind and 
intellect. The classic analogy of the human body to the chariot gives an 
invaluable insight. The chariot with the horses, the reins, the charioteer and 
the flag has great significance and a wealth of meaning for management. 

The wheels of the chariot represent Dharma (righteousness) which is 
the foundation for other goals, namely, Artha and Kama. The horses rep-
resent the senses, the reins the mind, the charioteer the intellect and the 
flag with the image of Hanuman symbolizing a force overcoming obstacles 
with determination. The senses are controlled by the mind and the mind in 
turn is controlled by the intellect. Thus management functions of planning, 
direction and controlling are beautifully explicated.

The planning and directing function manifest in basing all actions on 
Dharma (righteous-ness). Artha or earning of wealth and Kama or fulfilling 
of desires are subject to Dharma. This principle, if understood and faith-
fully followed will eliminate greed or curtail it significantly. The wealth cre-
ated will be used for the benefit of people within and outside the organiza-
tion. This will automatically ensure corporate social responsibility. It will be 
wealth creation with sustainability and according to priority.

The discriminating intellect sifts relevant knowledge, assigns priority, 
and arrives at the right conclusions and sound decisions. The control func-
tion is exercised by pulling back the senses (horses) to the right track with 
the reins (mind); that is, correcting deviations from the main objective.

Thus the body, mind and intellect function as an integrated system pro-
moting human excellence and efficient management. If the concept of the 

New Dimensions in Management
Turning to the Inner Resources

Management Line
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Books Scan

Reality television is global. Transnational 
television companies and international 
distribution networks facilitate the worldwide 
circulation of popular shows; the 1990s in 
particular saw the growth of media companies that specialise in the 
development of reality television formats that are easily adaptable to local 
variations. While the industrial history of the global migrations of reality 
television is well established, there has been less consideration of the 
theoretical and methodological implications of this expansion. 
The book addresses a wide range of topics related to these aspects, 
including:
•	the global circulation and local adaptation of reality television formats 

and franchises
•	the production of fame and celebrity around hitherto "ordinary" people
•	the transformation of self under the public eye
•	the tensions between fierce loyalties to local representatives and 

imagined communities bonding across regional and ethnic divides
•	the struggle over the meanings and values of reality television across a 

range of national, regional, gender, class and religious contexts.
Contents
Chapter 1: Real Worlds - Migrating Genres, Travelling Participants, 
Shifting Theories

The Politics of Reality Television 
Global Perspectives 
Editors: Marwan M. Kraidy and Katherine 
Sender (Annenberg School for Communi-
cation, Univ. of Pennsylvania ) 
Publisher: Routledge 2011

chariot and its comparison with the human body is rightfully understood 
and assimilated by all the employees in the organization, compliance with 
decisions will be easy and effective. With more and more employees at all levels 
in the organization practising such principles, the results will be better and far 
reaching. This perspective gives a new dimension to management.

[T Ramaswamy] 
ramas342011@hotmail.com

[The article is the gist of a talk given by the author at the Ist World Parliament on Spiritual-
ity held in Hyderabad in December 2012]
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Books Scan

While attending to a stab victim, the doctors 
never bothered to ask what weapon was used 
in the attack. It happened to be one which had 
pierced more than a foot into the abdomen. In 
another instance, during an operation to remove 
a cancer, the patient developed cardiac problem. 
Everything seemed to have been done properly. Every possible cause was 
analyzed and ruled out until it was discovered that an intern had injected 
excessive potassium into the patient because a lab report had indicated 
lower potassium levels. Boeing’s Model 299 airplane took off majesti-
cally on its test flight piloted by a veteran test pilot of impeccable track 
record; but soon it crashed because the pilot had failed to release a new 
locking mechanism on the elevator and rudder controls which resulted 
in instability. 

If you are asked to fetch more than four items from the grocery shop, 
you immediately take a piece of paper and jot down the items. If you give 

The Checklist Manifesto -  
how to get things right
Author: Dr Atul Gawande
Publisher: Penguin Books

PART 1: Producing Identity 
•	Real-izing Exploitation
•	When Reality TV is a Job 
•	Just Be Yourself - Only More So: 

Ordinary Celebrity in the Era of 
Self-Service Television

PART 2: Laboring the Self
•	Governing Bodies
•	Globalizing Lifestyles? Makeover 

Television in Singapore
•	Reacting to Reality TV: 

The affective economy of an 
"extended social/public realm" 

PART 3: Performing the Nation
•	Commercial Nationalism on 

Balkan Reality Television 

•	World Citizens ‘a la Française’: 
Star Academy and the 
Negotiations of ‘French’ 
Identities

•	Reality Television and the 
Making of Mobile Publics: The 
Case of Indian Idol 

PART 4: Migrating Economies
•	New Industry Dynamics: 

Lessons From Reality TV in 
Norway

•	Continental Reality Television 
and the Expansion of South 
African Capital 

•	Making Populations Appear
•	Reality Television in New Worlds
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more than five pieces of clothing for pressing, you note down the items so 
as to make sure that you get back the items correctly. If the humble check-
list can help make life comfortable even for simple non-critical missions 
such as the above, is there any doubt that checklists can save people from 
accidents at the surgical table, air travel, nuclear power stations and so on. 

In a New York Times bestseller The Checklist Manifesto - how to get 
things right, Dr Atul Gawande narrates dramatic and revealing stories of 
doctors exploring how daily mistakes occur and why good surgeons go 
bad. The struggle to excel is universal and the field of medicine is no ex-
ception where lives are on the line with every decision. How do doctors 
close the gap between intention and performance? Is it enough to keep 
updating knowledge? How to bring other team workers in a medical mis-
sion to the same wavelength?

The surgical operating table and the airplane have reached a stage of 
“too much for one man to perform”. The complication and complex-
ity have grown outside the capabilities of “master builders” or heroes of 
yesteryears. The solution to handle the ever increasing complexity and 
complication does not lie in longer training durations or more intensive 
training. Instead the concerned authorities create a checklist. The check-
list encapsulates the principles and concepts of the body of knowledge in 
the corresponding domain. It makes sure that all participants (the activi-
ties have become a team work) are in sync with the task at hand and share 
their knowledge about the task. It applies as much to skyscraper con-
struction and investment banking as it does to aircraft flying and surgical 
operation. There are as many as nearly 180 tasks that a medical team has 
to perform with reference to a patient in the ICU. The operating surgeon, 
the anesthesiologist, nurses, blood bank staff and every other person con-
cerned have to act in tandem during a surgery. A checklist ensures smooth 
functioning.

It is possible that our actions fail to achieve the desired result because 
we do not possess adequate domain knowledge or the body of knowl-
edge of the domain itself is not fully developed. But, there is another 
category of causes of failure namely that the knowledge exists, we possess 
the knowledge and yet we fail to use it properly; we may call it ineptitude, 
carelessness or irresponsible behavior. Until the previous century, at least 
in the field of medicine and surgery, the former situation prevailed. Many 
chronic diseases did not have cures. Today, ineptitude causes most of the 
damage. 

With the help of the World Health Organization, Dr Atul Gawande 
has evangelized the preparation of and compliance to checklists. Con-
trolled experiments conducted at hospitals of different sizes in different 
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continents, with different levels of affluence have validated the dramatic 
decrease in surgery related complications. Fewer people died because of 
surgery induced infections and fewer people returned to the hospital for 
corrections. 

The checklists are kept simple - seven items at each of three stages of 
a surgery, when the patient is wheeled in, before the knife is applied and 
before the patient is wheeled out. Each stage takes hardly a minute. But 
it makes sure that hands are washed, gloves are worn, antibiotics are in-
jected wherever necessary, the right patient is on the table, the right part 
is marked for incision and inventory of items before and after surgery 
tally. The aircraft industry has made the preparation of checklists a sci-
ence by itself. The elaborate preparation of the checklist manual is aided 
by extensive simulations and feedback systems. There are no hierarchies 
in complying with checklists. One could be the senior most pilot but he 
has to comply if a junior flight officer points out an anomaly as a result 
of violating the checklist process. The same applies in the case of a senior 
most surgeon and a junior nurse. 

The message is simple but its devolution in terms of hard evidence 
and application to complex tasks in diverse domains makes the book emi-
nently readable. Dr Atul Gawande comes out as a consummate surgeon 
and an equally consummate writer. He is frank, straight and the reader 
is able to easily relate with the narrative. The highest tribute to the book 
comes from Malcolm Gladwell, himself a great writer (of Outliers and 
The Tipping Point fame) “It has been years since I read a book so powerful 
and so thought-provoking”. 

Spurred by The Checklist Manifesto, I also read two other books by Dr 
Atul Gawande which I wholeheartedly recommend for readers:
Complications - Notes from the life of a young surgeon
Better - a surgeon’s notes on performance

[R Narayanan]

Looking Back at EKL
•	 The	Living	Earth	-	Gaia’s	Hypothesis		 - EKL Aug. 2008
•	 Data	De-duplication	-	An	essential	Process	 

for the Enterprise  - EKL Jul. 2010
•	 Ashwagandha	-	Indian	Ginseng		 - EKL Oct. 2010
•	 Nordic	Walking	-	A	Way	to	Total	Health		 - EKL Mar. 2011
•	 Abacus	-	Earliest	Predecessor	of	Modern	Computers	 

 - EKL Oct. 2011
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Journals Scan

Scientific American
December 2012

A simple chemical process that could 
clean waste water much less expensively 
is under development. An MIT research 
scholar Anurag Bajpayee is working on the 
idea of using an unusual class of oils to take 
contaminants out of water. The process could 
be a boon to cities, industries and agricultural 
operations, which create vast amounts of 
dirty water. Oils like soybean which are directional solvents, dissolve 
water without dissolving other molecules that are in the water, such 
as salts. Soybean oil can absorb water when heated to as little as 40 
degrees Celsius, leaving behind contaminant molecules, which are 
then skimmed away. Simply cooling the mixture allows the cleansed 
water to flow back out to be captured. The solvent thus remains 
undisturbed, ready to clean more water. Since the quantity of 
soybean oil required is large, Bajpayee looked for another directional 
solvent which is more efficient - decanoic acid, occuring naturally 
in milk. This fatty acid could turn seawater into fresh and would be 
even more effective in saltier brines, such as the residue of mining 
or the chemical-laden water that comes out of oil and gas wells.  
 However, a main challenge is speeding up the process as also the cost 
effectiveness of the scheme, when compared to the present practice of 
simple dumping. This issue of Scientific American discusses the topic 
in detail.
Highlights of Contents:
•	 World Changing Ideas: Artificial life based on 'XNA'; Injectable 

oxygen-rich foam; Early Alzheimer's prevention; A ridiculously 
cheap way to purify water; Full genome sequencing for fetuses; 
Blood-powered pacemakers; Flexible sensor tattoos; Drones at home; 
The ultimate sustainability index; Mining data from smartphones.

•	 The Unquantum Quantum: The physical world may be continuous 
- more analog than digital

•	 The Winters of our Discontent
•	 Is Drug Research Trustworthy?
•	 Four Starry Nights: Finding clues about the Milky Way's evolution
•	 The Case of the Disappearing Daguerreotypes: How an unlikely 

team saved priceless images from the earliest days of photography
•	 Mind Theorist: Neuroscientist peers into the brain for clues to 

solving seemingly intractable practical and social conflict
•	 Preventing a 'Cyber Pearl Harbour'
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An ageing driving population presents new 
challenges for highway designers. Now experts 
around the world are giving special consideration 
to enhancing the infrastructure for the senior 
citizens.

Time changes everything, particularly age, 
and the elderly are an increasing proportion of 
national populations around the world. By the second half of this century 
they’ll account for 20% in the USA and almost 30% in Europe will be 
over 65. Many will be driving - perhaps to the health centre or visiting 
their great-grandchildren.

As no one is getting any younger, the implications for road safety of 
an ageing driving population are significant. Ageing varies enormously 
between people. Apart from the obvious decline in sight, hearing and 
physical movement, there are cognitive changes in decision making 
abilities, memory and reactions. The older one gets, the more likely it 
is that one can be distracted by cluttered landscapes, and barrages of 
highway signs. These and related aspects are discussed at length in this 
issue.
Highlights of Contents:
•	 Intersection Safety: The ongo-ing debate between those for and 

against red light enforcement technology 
•	 Out for the Count: New lane-level traffic-counting solution
•	 Critical Assessment: The fruits of European project on estimating the 

financial and traffic impacts of road infra-structure, such as bridges 
and tunnels 

•	 Time to Switch? New trends in roadway lighting systems
•	 Image is Everything: March of machine vision camera into ITS
•	 Senior Service: Why experts are working to ensure that the roads are 

equipped to tackle an ageing driving population
•	 Virtual Realities: High occupa-ncy toll lanes

[Source: EKL Knowledge Centre]

Traffic Technology International
January 2013
Redefining the traffic information landscape

•	 Rethinking Red Meat's Bad Rap
•	 Forget Voice Control: Gadgets may soon link directly to our brain
•	 A Plenitude of Exoplanets

(Courtesy: Dr S V Nair, Phoenix, USA)
[Source: EKL Knowledge Centre]

February 2013Executive Knowledge Lines45



EKL Sudoku 75
Solution

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

Science Line

The popular belief is that intelligence is a capability of humans 
and animals only. But, of late, scientists have started talking about 
molecules that are also intelligent. Scientists at 500 year old LMU 
(Ludwig-Maximilians-Universität), or the University of Munich, 
Germany, have for the first time demonstrated a totally new concept - 
intelligent molecules that react directly to external stimuli, and change 
shape in a reversible manner.

The intelligent molecules with such abilities can be found in 
different groups of elements, especially in proteins and synthetic 
polymers. They are capable of working as nanoswitches, responding to 
stimuli such as hot or cold, light or dark or altered salt concentrations, 
to be toggled or switched back and forth, thus acting by itself as 
stimulus generators. By definition intelligence is the ability to learn 
and understand or deal with new situation and the latter is exactly 
what the researchers’ polymer molecules can do, namely, react to 
external stimuli and reversibly change their shape.

The applications for such a smart molecule are numerous. For 
instance, they could be used in biosensors, drugs, chromatography 
procedures, and as nanoswitches mentioned earlier.

[For details:  University of Munich, Germany,  
http://phys.org ]

Intelligent Molecules 
Another Smart Avatar 
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The Last Word

We must always change, renew,  
rejuvenate ourselves; otherwise, we harden.

- Goethe
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