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pr*om H’le Ecgli}orls CDeSL(

P Radhakrishnan

SURABHI is justifiably happy this time on two counts. The first is that this is the
third issue. The second lies in its timing when ISRO is basking under the glory of a
twin success, namely, the spectacular Mars Orbiter Mission (MOM), aka
Mangalyaan, and the successful LVM3/CARE test flight. MOM, as it were, is right
off the pages of a fairy tale. A Cinderella among the space faring nations, India
has made her way to the Red Planet with copy book precision in her maiden
attempt, and above all on a shoe-string budget. Our credibility is riding high so
much so that advanced nations are wooing us for collaboration. ISRO has done
India proud once again. The whole country is excited about our achievement,
particularly the student community who aspires to pursue a career in ISRO.
SURABHI joins the national mood of elation. Kudos to ISRO !

The reverberation of the euphoria over our voyage to Mars can be sensed in the
following pages, too. Besides, there are creative pieces - story, article, painting -

onavariety of engaging themes.

SURABHI is convinced that ISRO is peopled not only by the best in technical
merit but no less in art and literature, either. The day may not be far off when
SURABHI will have more pages than now. We have no doubt that the denizens of
ISRO-land will copiously support SURABHI with their creative prowess.

Wishing ISRO and all its kith and kin a VERY HAPPY and PURPOSEFUL NEW
YEAR!
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EVERYTHING HAPPENS
FOR A REASON




had lost my mother when I was a child and
could understand what it feels like to lose
your mother.

When we left her residence and reached
Sandhurst Road station, it was peak time in
the evening and the trains were crowded.
Mumbai locals, you know how crowded they
are during peak times. Itis also a known fact
that the local train halts for only few seconds
at each station and there is usually a mad rush
to getin and grab a seat. There is also a known
fact that if you are a newcomer, just remain
with the crowd, you will automatically get in
or come out with the crowd without any
hassles.

Also, there are many facts / fun related facts
about the local trains in Mumbai. On a lighter
side, one story that comes to my mind is
about a man who was travelling in a fast train
from Mumbai CST (then Victoria Terminus
station) to Kalyan station and had to get down
at Dadar station. Dadar station connects the
Western and Central lines of Mumbai Railway
network by a walkway and foot over bridge
and is a transit point for passengers. If you
miss getting down at Dadar station you have
to travel another 2 stations for the next stop
and then take another train back, by which
you waste a lot of time. Hence, some friendly
commuters suggested that the train would
slow down at Matunga station (which was the
next station after Dadar - daily commuters
are aware of such type of slowing down of
trains etc.) and that he could jump from the
running train and continue to run for some
time along with the train, to maintain the
momentum (that is the trick of getting down
from a running train). Accordingly, the train
slowed down at Matunga station and the man
jumped from the running train and
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continued running as per the given advice.
But he continued to run at a faster pace
instead of slowing down and it so happened
that passengers in the other compartment
thought that he was trying to catch the train
and pulled him into the train again. Jokes
apart - you can very well imagine the poor
man's plight.

Well, coming back to my story, we returned to
the Sandhurst Road Railway station to board
the train back to our respective places. The
Sandhurst Road Railway station has a curved
platform (see picture above), hence when the
local train halts at the platform there is a gap
ofabout 1 and half feet between the frontand
end compartments of the train and the
platform. The ladies compartments are
situated at the front, middle and end of the
train. It so happened that we were waiting at
the end of the platform. When the local train
came we all rushed to get into the train and
somehow instead of catching the pole in the
middle of the compartment, I slipped and fell
down below, between the platform and the
train. Thankfully, my friends were behind me
and saw me falling down. My friend Varsha
started crying and shouting, “my friend has
fallen down, somebody save her”, and Vilasini
showed her presence of mind by



informing the guard just behind the ladies
compartment that I had fallen down and
requested him not to start the train. Some of
the commuters tried to tell me to lie down so
that I would not get hurt once the train
moved, but [ was too stunned and did not
understand what they were trying to tell.
Meanwhile, Varsha kept on insisting to pull
me up from below. Finally the commuters
gestured to me to get up, which I was able to
follow and got up slowly. They pulled me up
and handed me over to my friends who were
glad to see me saved.

This is a very rare incident to happen. In
Mumbai, thousands of accidents take place
and there are very few survivors. So, indeed I
am lucky to have survived to tell my tale. Had
it not been for my friends, I would definitely
have been one of the many persons who die

by train accidents.

One lesson I had learnt was that [ was very
fortunate that I had friends / strangers who
helped me and saved me, fortunate that God
had given me a second chance to live and
count my blessings. Eventually, life took so
many turns that I lost touch with my friends.
made efforts to search for them but could not
trace them out. As the saying goes that a
person comes in your life for a reason, for a
season or for a lifetime. They are God's angels
who come to help you, protect you or remain
withyou.

[ wish to dedicate this article to my dear
friends Varsha and Vilasini, without them 1
would have not been alive today. Had it not
been for their love and timely help my life
would have been a closed chapter. May God
bless them and send his angels to them in
their time ofneed.




SPACE DEBRIS AS AN

LAy ECOLOGICAL ISSUE

Dr. Honey John
Associate Professor
Dept. of Chemistry
[IST, Thiruvananthapuram
honey@iist.ac.in

During the last few decades, space has
become an essential resource for science and
technology which is useful for both public and
commercial utilization. At this moment, the
space initiatives are looking ahead towards
new frontiers of space science and technology.
Several space visionaries foresee that human
can enter into space and other planets beyond
earth permanently for living and working,
which is going to be a necessary reality in near
future. According to Prof. Stephen Hawking,
“It is important for the human race to spread
out into space for the survival of the species.
Life on Earth is at the ever-increasing risk of
being wiped out by a disaster, like an asteroid
collision, sudden global warming, nuclear war,
a genetically engineered virus or other
dangers we have not yet thought of. But once
we spread out into space and establish
independent colonies, our future should be
safe". The main space challenge includes low
cost access to space, reaching inter-planetary
space for scientific exploration, resource
utilization, and human habitation. But then,
we should admit a reality that the human
space activities are also at risk resulting from
the natural space environment like Solar
flares, massive energetic explosions that rise
up from the Sun, Near Earth Asteroid impact,
etc. and the increasing amount of artificial
space debris.
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Space Debris

It is noticeable that the space is a very large
and limitless place, but those areas of space in
which man has been orbiting satellites for
over five decades are now becoming crowded
- crowded with unusable satellites. This
unusable satellite mass in space leads to space
debris. Space debris represents the material
that is in space orbit as a result of space
initiatives, but no longer serving any useful
function. Space debris is also known as orbital
debris, space junk, space waste, etc., which are
all man-made objects in orbit above the Earth.
The waste products from launch vehicles and
spacecraft may be dumped out into empty
space generating space debris, which include
dilapidated spacecraft and upper stages of
launch vehicles, carriers for payloads, debris



intentionally released during spacecraft
separation from its launch vehicle, debris
created as a result of spacecraft explosions or
collisions, rocket motor effluents, etc. Along
with this man made space debris, the natural
space debris like meteoroids also passes
through Earth orbit.

After 50 years of international space
operations, more than 29,000 objects have
been officially catalogued, with more than
15000 of them still in orbit. Catalogued
objects are objects larger than 10-20 cm in
diameter in Low Earth Orbits (LEO) of up to
2000 km altitude and 1 m in diameter in
geosynchronous orbits. The estimated
population of particles between 1 and 10 cm
in diameter is approximately 500,000 and
that of particles smaller than 1 cm exceeds
100 million. 94% of the tracked objects are
Debris (tracked objects are having size
greater than 10 cm size) among which
approximately 74% are in LEO. Out of
detectable debris, mission related objects are
around 1500, rocket bodies are around 1600,
parts of space craft's are around 3100, small

fragments are around 6500.

Space Debris hazard

Space debris can cause various degrees of
damage to an operational spacecraftranging
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from damage to the viewports, space suits,
thermal protection system tiles, etc. based on
the size and relative velocity of the impacting
piece of debris. There are two types of
particles constituting a hyper velocity impact
risk to spacecraft: naturally-occurring
meteoroids and man-made orbital debris
objects. The total accumulation of meteoroids
by the earth is about 22,000 tons per year or

60 tons per day.

The smaller pieces of orbital space debris
now exceed the population of meteoroids in
Earth orbit and are becoming an increasing
threat to orbiting spacecraft. The larger the
spacecraft and the longer it stays in orbit, the
greater is the chance that it will be hit by a
piece of orbital space debris. As satellites get
old they deteriorate under the influence of
the space environment which leads to out
gassing.

Along with the release of gases, outgassing
may also take other materials with them, as
the gas beneath a surface slowly makes its
way into the surrounding environment. The
strong solar UV in space can cause the
deterioration of many materials. Paint and
other surface materials may be expelled in
flakes.

More disastrous phenomena are satellite
fragmentation events than age-related
deterioration. These may result from
collisions with other external objects, or the
old spacecraft may undergo an exothermic
reaction making it an explosive one. Both of
these types of events can produce an
astounding number of small fragments that
become anew source of space debris.

In LEO, space debris circle the Earth at speeds



of ~7 to 8 km/s and the average impact speed
with another space objectis approximately 10
km/s. Therefore the collisions with even a
small piece of debris will involve considerable

energy.

The main sources of space debris are
accidental and intentional break-ups of long-
lived debris in space. Mainly it is due to the
satellite explosions and collisions. Before
2007, the principal source of debris was from
explosions of upper stages of old launch
vehicle which was left in orbit with stored
energy sources. At this moment, we can point
out some specific examples: Following the
loss of Columbia in February 2003, the debris
situation on International Space Station (ISS)
worsened without the removal of tons of
waste matter generated inside ISS. The waste
products from the spacecraft may be dumped
into space, creating more space debris. In July
2007, Early Ammonia Servicer (EAS)
mounted on the exterior of ISS was dumped
into space. The intentional destruction of the
weather satellite by China in 2007 and the
accidental collision of American and Russian
communications satellites in 2009 greatly
increased the number of large debris in space
orbit.
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Space Debris and Ecology

Every year 50 to 100 new satellites are
launched internationally. The problem of
space debris becomes worse in future if
worldwide action is not taken. The thriving
space tourism will increase the number of
launches and the amount of space debris. The
space endeavors like missile defense, anti-
satellite testing, etc. may lead to permanently
trash space. In reality, detonating a nuclear
weapon in LEO could destroy most of the
satellites which will produce more space
trashing by breaking large, manageable
chunks of debris into millions of small pieces.

Indeed, as an object plows through the Earth's
stratosphere, a shock wave is created which
will produce nitric oxide (a known cause of
ozone depletion). Also spacecraft and rocket
motors are composed of metal alloys and
composite materials that melt away during re-
entry. The space researchers found that these
materials form chemicals that react directly or
indirectly to consume ozone.

Most of the debris will burn up in the
atmosphere but larger objects can reach Earth
surface and can present a risk. Usually the
space debris does not survive the severe
heating that occurs during reentry to Earth.
The components which survived fall into the
oceans or other bodies of water or onto
sparsely populated regions in most cases.
After the Columbia disaster in 2003 a large
portions of the spacecraft reached the ground.
In some cases entire equipment systems were
left as a whole. NASA continuously warns the
people to avoid contact with the debris due to
the possible presence of hazardous chemicals.



During the past 50 years an average of one
cataloged piece of debris per day is falling on
the earth. But no serious injury or significant
property damage caused by reentering debris
has been confirmed.

In future, one may have to consider active
removal of debris from space. Preliminary
studies show that without active debris
removal, the population of space debris will
grow by itself due to their mutual collisions.

Control of Space Debris

The mostimportant action for reducing space
debris is to prevent the unnecessary creation
of additional orbital debris. This can be done
through careful vehicle design and
operations. Environmental cleaning remains
atechnical and economic challenge.

UN has released 'Space Debris mitigation
guidelines on the peaceful uses of outer
space'. The important guidelines include; (1)
limit debris released during normal
operations- Care must be taken in designing
space systems in such a way that it should not
release any debris during normal operations,
(2) minimize the potential for break-ups
during operational phases, (3) limit the
probability of accidental collision in orbit-
When the spacecraft and launch vehicles are
designed care must be taken to avoid
accidental collisions with known objects
based on the available orbital data indicating
the potential collisions, (4) avoid intentional
destruction and other harmful activities, (5)
minimize potential for post-mission break
ups resulting from stored energy - The largest
percentage of catalogued space debris is
originated from fragmentation of spacecraft
and launch vehicles. The passivation of the
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spacecraft and vehicles at the end of their
mission will be a good way to minimize the
fragmentation, (6) limit the long-term
interference of spacecraft and launch vehicles
inthe LEO and GEOregions.

Scientists from all over the world agreed at the
Sixth European Conference on Space Debris
on 25th April 2013, that there is an urgent
need to address levels of space debris,
especially in the Low Earth Orbit (LEO) to
reduce the chances of future collisions. Now
the private sector puts more payloads into
orbit than the government organizations do.
And the communications companies in the US
and other countries have announced plans for
putting hundreds of satellites into orbit over
the next decade. The risk factor is that none of
these companies is under any obligation to
limit orbital debris. Government regulations
covering orbital debris are still elementary.
International regulation will be even more
difficult. Two years ago a distinguished
National Research Council committee
discussing on the Space Debris stated that,
"active removal of debris will not be an
economical means of reducing the debris
hazard in the foreseeable future.” But we can
hope, a future spaceship will race around the
Earth for grabbing old spacecraft and thereby

cleaning up the space.
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Many Ehgalich(ee)

This is the story of English in two thousand words, though | am impudent enough to write one.
My identity as a teacher of English (or communication (s)kills?) does not necessarily
authenticate this article. This article came out of certain compulsions of being in the
incessant rhapsody of 'anyonecanlearnenglish', 'anyonecanteachenglish’,
'‘anyonecanreadwritespeakenglish'- over me all the time, | caught the enthusiasm from the
wind . It was pretty infectious till | decided to book myself a democratic space among the
brouhaha of the mix of critics, defenders, speakers, learners, teachers, non-learners (with an
apology), etc. Hence, this article.

THANK YOU
FOR NOTICING THIS

NEW NOTICE

YOUR NOTICING IT
HAS BEEN NOTED




Language-wise, these encroachments were a
boon to the growth and development of
English language. The Celtic-Gaelic, mix of
language, took on the Roman syntactic garb,
during the four centuries of invasion and
jurisdiction, and then a new Scandinavian
Germaniclogic pervaded during the centuries
that followed. When the Normans invaded
England in 1066, the French baggage
followed, which blend into the already
existing concoction and for the next three
centuries, from 12th to 15th, English evolved
taking in the Celtic tradition, the Germanic
roots, the Latin syntax, the French

declensions, mannerisms, etc, into its dossier.

Among the European languages, English is

one of the newcomers in the arena and in that
case it carries a strange resemblance to
Malayalam, if not in anything else, but in age.
English in its modern form, with Geoffrey
Chaucer as its father (Ca. 1450) and the
evolution of Manipravala Malayalam (which
retained the Tamil syntax and the Sanskritic
morphology) coincided, leading to the steady
evolution to the modern form, from 1425
onwards. Though this is coincidental, at this
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point of biographical narration, these two
different languages with two different roots
tell us a lot about the history of languages as
well as the history of human beings as such.

The kind of an ardent curiosity in finding out
the similarities between different languages
began a long time back in the 18th century,
when a file of Englishmen, under the
patronage of Sir William Jones, began the
Royal Asiatic Society in 1784. The main
purpose was to help "the investigation of
subjects connected with and for the
encouragement of science, literature and the
arts in relation to Asia”. It was here that Jones
and his men found many similarities between
Sanskrit and European languages. (for
example, the Sanskrit word for birch was
'bhruja’, the Sanskrit numeral 'dasa’ was
similar to Latin 'decem', then father, mother,
brother and many more). This led to the bold
assertion from Jones and Co. that there was a
common genealogical root for many classic
languages like Greek, Latin, Sanskrit, Gothic,
Persian and Celtic. They believed that the
sources must be the same and they called the
common family group Proto-Indo European
family of languages. Scores of people were
drawn into this interesting arena, including
Jacob Grim (of the fairytale fame) and they
investigated the morphological and syntactic
similarities.

Strands of commonality in roots-terms lead
them to believe in a hypothetical mother
language. These tantalizing and uncanny
similarities in basic words of exchange [like
the kinship terms, numerals and animals - like
eqqus (Latin) cheval (French), Aswa
(Sanskrit) for horse and bos (Latin), Kuh
(German) and go (Sanskrit) cognate for the
English cow- etc] are pointers tothe factthat
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these similarities are not merely coincidental.
They, in a way, explain to us the saga of the
great Aryan exodus as well.

Indian English

The Minute of Macaulay of 1835 isa document
which should fetch mixed squeamish
responses to any patriotic Indian, and the
document proposed to introduce English to
India to create “a class who may be
interpreters between us and the millions
whom we govern - a class of persons, Indians
in blood and colour, but English in taste, in
opinion, in morals and in intellect". Since,
then, though introduced to create a class of
clerks and bhadraloks, English came to be
officiated as the one of the de facto standard
languages which carried a lot of snob value as
well. The basic snobbery attached to English
canbeseeninevery walk of life.

If there were two things that Indians have
adapted from its previous colonizers with
enthusiasm, they were basically the red tapes
of bureaucracy as well as the Roman
alphabets of English.Itis here that one should
ponder over the usage and readership of
English in India. From Rushdie, Roy to Adiga,
the world of Indians writing in English has
been fast expanding to be recognized by the
world. At this juncture, the readership is also
fast widening. Does this mean that we are
being English-literate day by day?

Functionally, any language does not have to
necessarily concede to the standard norms of
morphology, syntax, or pronunciation as long
as the message is conveyed properly. The very
many debates in the study of languages are
there and now that the linguists, philologists
and others have jointly confirmed the
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functionality of language, after all the theories
oflanguage origins like the 'bow -wow' theory,
the 'ding-dong' theory or the Eureka theory
are all pointers to the prima facie aspect of
functionality oflanguage.

FTEH EDEN

EVE, THAT'S NOT
WHAT | MEANT!

SOMETIMES |
THINK YOU SPEAK A
TOTALLY DIFFERENT

by Dan Lietha

ADAM, THAT'S
WHAT YOU SAID!

www. AnswersinGenesis.o

The world’s first language barrier
problems actually came much earlier
than the Tower of Babel.

Whatever your English is, functionality is the
main aim,which can be later
'tailormadeandseamlesslyintegratedtomatch
thesymbioticconglomerationtocatertoblahbla
h’. But if you look at the dynamic nature of this
language, you can find that its vocabulary is so
expansive that it can accommodate almost
everything you want to describe in your life.
For example, if you have the fear of peanut
butter sticking over the roof of your mouth, it
can be called arachibutyrophobia (did you
know that??) , or if you want to describe the
state of being a woman, that is muliebrity (is
this the state of half way between a mule and a
celebrity?), and a sudden breaking of thought
has also a word in English, that is aposiopesis
(which happens in class rooms very
frequently); andif youhaveasudden urgeto
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peep into windows of houses or class rooms
as you pass, it can be worded too as
crytoscopophilia. The vocabulary aside, the
English language is one of the most prolific
and versatile one , with its history of
borrowing loan words and almost everything
from its neighbours, its colonies, and from
almost every nation and people it has come to
contact with.

Presently, the Second Edition of the Oxford
English Dictionary contains full entries for
171,476 words in current use , with its Latin
words used in law, French words used in
cooking, German words used in academic
writing, Japanese words used in martial arts,
etc. We, Indians, have had made our own
contribution to English language, for
example, bungalow, catamaran, culvert,
cheroot, chappathis , crore, coolie, dacoit,
deodar, dinghy, dungaree, ghee, gymkhana,
jodphurs, lakh, loot, paisa, pakora, Raj,
samo(o)sa, shampoo, tandoori, tom-tom,
wallah, thug, tabula rasa, etc (an estimated
30,000 Indian loan words are there in English
language, from Malayalam: betel, coir, copra
ginger, teak, etc).

)

English tells us the tale of a kind of flexibility
and openness that led to its growth (Note that
this openness is only in vocabulary, the
grammar in English had been asrigid and rule
bound, with exceptions, as ever). Though the
futuristic global predictions of Chinese taking
over English still remainsathreat, the sheer

Resources

volume of Chinese language with its highly
complicated ideographic symbols and 50,000
characters stands as a major impediment. The
basic unit of Chinese writing is called a radical
and there are 122 radicals to be combined in
various forms to express various things. For
example, two radicals for eye and water make
teardrop, two women means quarrel and
three women means gossip (which made me
decide againstlearning thislanguage!!)

With such a dynamic language as English our
father tongue (if you are a bilingual, English
becomes your father tongue, as the Indian
English poet Ramanujan put it), there is
hardly any threat that our mother tongues
suffer from the sheer existence of English (we
need parents, don't we? [ do not understand
why people are averse to multilingualism,
while studies say that our brains are of
capable of being multilingual). This defense is
also to touch upon my final point that, given
that we possess such a lovely language as part
of our colonial heritage, and being
professionals shouldn't deter you from the
better usage of English language. At the same
time, let us also understand that there are no
shortcuts to knowledge; be it scientific,
linguistic or creative knowledge.

So the next time we communicate well in
English, let's not be complacent, but maybe
we should explore into new possibilities of
our splendid parentage of our mother tongue
as well as our father tongue.

1. www.languageasculturespring11.blogspot.com

2. www.cartoonstock.com
3. www.barabare.blogspot.com
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HE WHO FINE-TUNES
MRIDANG &AM







REMOTE SENSING

A picture is worth
thousand words,
Thatis whata
Chinese proverb says

Satellite imageries do
prove this point clear,
Pictures are reproduced
without any smear.

Remote sensingisa
booming business today,

It has captured global market

all along the way.

They help usto digout
treasures inside the earth.
Sustainable developement

isnow, no more a myth.

Cartography and townplanning
have benefitted the most.
Forest management & oceanography
can be added to the list.

Cropsarenow grown
in a scientific way,
Profits have multiplied,

k NV4 i’ farmers are gay.

With their eagle vision,
they are guarding the borders.
It has become easier,
to trace outthe intruders.

Remote sensing satellite,

youare our bread winner.

Society remains thankful
for all your contributions so far.
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