
EDITION 37/2023/ISSUE 2/DECEMBER/FOUNDER'S

Bone-eating Worms

Oumuamua

07
Meaning behind Dreams

Are we students stressed?
10

14

21





Oumuamua

11
Classical
Conditioning

13 14
The Meaning
behind Dreams

15
Tribute to Vikram
Sarabhai 

17
Nobel Prizes

21
Survey on
Stress

3
DNA’s Unsung
Heroine:

4
Interaction
with the Sun

5
Moxie

7 9
Ferrofluids

10
Bone-Eating
Worms

Jaguar 
XJR-15

24
Trivia!

26
The
Conundrum



Wavelength | 3



significantly to uncovering
the mechanisms responsible
for heating the corona to
temperatures far exceeding
the solar surface. By
continually monitoring space
weather parameters and
collecting data, Aditya L1
plays a crucial role in
advancing space weather
prediction models, a vital
aspect for safeguarding
satellites and space
infrastructure.

Furthermore, the Aditya L1
mission fosters international
collaboration in space
research by sharing findings
and data with the global
scientific community. This
collaborative endeavour
enhances our collective
knowledge about the Sun and
its activities within the solar
system.

In conclusion, the Aditya L1
mission represents a
momentous stride in
unravelling the intricacies of
the Sun and its correlation
with space weather. Through
its meticulous examination
of the corona, magnetic
fields, and solar activities,
this mission holds the
promise of fortifying our
capacity to predict the
impacts of space weather
events on Earth. In an era
where technology
intertwines seamlessly with
daily life, comprehending
and monitoring the Sun's
behaviour assumes
paramount significance in
safeguarding our modern
way of life.

The Aditya L1 mission,
spearheaded by the Indian
Space Research Organisation
(ISRO), stands as a
monumental achievement in
advancing our
comprehension of the Sun's
intricate relationship with
the surrounding space
environment. Launched on
September 2, 2023, its
primary objective is to
meticulously study the Sun
and its diverse phenomena.
Named after the Sun God
Aditya in Hindu Mythology,
this mission holds
paramount importance in
unravelling the mysteries of
our solar system.

Positioned at the Lagrangian
Point 1 (L1), where the
gravitational forces of the
Earth and the Sun negate
each other, Aditya-L1 is
strategically placed in a halo
orbit, 1.5 million km away
from Earth in the direction
of the Sun. This positioning
ensures stability for the
satellite, facilitating a close
examination of the Sun's
dynamic processes. The
mission's goal is to gather
invaluable data on various
facets of the Sun,
encompassing its surface,
corona, and the solar wind.

The Sun, enveloped in
atmospheric layers, features
the Corona as its outermost
part. Typically concealed by
the Sun's brilliance, the
Corona becomes visible
during a Total Solar eclipse
or with the aid of specialized
instruments. A significant
enigma surrounds the high
temperature of the solar
corona, surpassing that of
the Sun's surface. Scientists 

seek to elucidate the factors
contributing to this
temperature disparity.
Noteworthy solar events,
including solar flares and
coronal mass ejections
(CMEs), originate from the
corona, releasing copious
amounts of energy and
charged particles into
space.A Coronal Mass
Ejection (CME) is a
substantial expulsion of
magnetic fields
accompanying plasma mass
from the Sun's corona. Often
linked with solar flares and
various solar activities, if a
CME ventures into
interplanetary space, it
transforms into an
Interplanetary Coronal Mass
Ejection (ICME). ICMEs
possess the potential to
reach and collide with
Earth's magnetosphere,
resulting in geomagnetic
storms, aurorae, and, in rare
instances, damage to
electrical power grids. The
Sun, during solar maxima,
produces approximately
three CMEs daily, whereas,
near solar minima, this
frequency reduces to about
one CME every five days.

The Aditya L1 mission also
aspires to scrutinize the
corona during total solar
eclipses. While typically
invisible due to the Sun's
overwhelming brightness,
the corona becomes
observable when the Moon
obstructs direct sunlight
during an eclipse. Equipped
with a suite of instruments,
Aditya L1 aims to capture
pivotal data regarding the
corona's temperature,
composition, and dynamics.
This effort contributes 

-Tanveer Singh Sains
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MOXIE
Mars, the Red Planet has always

beckoned humanity with its

enigmatic allure. Yet, our dreams

of exploring this cosmic

neighbour have been tethered by

a fundamental challenge:

supplying the breath of life –
oxygen – to sustain human

visitors. But fear not, for Moxie

has emerged as the celestial

saviour, a groundbreaking

machine with the power to

transform Martian carbon dioxide

into precious, life-sustaining

oxygen. Step with us into the

world of Moxie, where science

fiction becomes science fact, and

the dream of a thriving Mars

colony inches closer to reality.

Moxie, short for the Mars

Oxygen In-Situ Resource

Utilization Experiment, is NASA's

audacious brainchild. This

technological marvel hitched a

ride to the Red Planet aboard the

Perseverance rover, touching

down in February 2021. Its

mission, both simple and

profound, is to conjure oxygen

from Mars' thin, carbon dioxide-

rich atmosphere. This is a

quantum leap in making future

human Mars missions viable.

Moxie employs the magic of solid

oxide electrolysis to perform its

Mars metamorphosis. It all

begins with the intrepid machine

pulling in Martian air mainly

composed of carbon dioxide.

This Martian carbon dioxide is

then squeezed, just like wringing

water from a sponge and fed into

Moxie's solid oxide electrolysis

stack.

Oxygen, the most essential

element for human life, is

abundant on Earth but rare on

Mars. The Martian atmosphere

boasts a staggering 95% carbon

dioxide, with only trace hints of

oxygen. This imbalance makes

breathing on Mars akin to

attempting an underwater

marathon without scuba gear.

Traditional methods of hauling

oxygen from Earth would be a

logistical nightmare and

economically astronomical. This is

where Moxie steps in as an

ingenious solution to an existential

problem.

Within this stack, carbon dioxide

undergoes a remarkable alchemy.

At high temperatures, carbon

dioxide molecules surrender their

oxygen atoms, birthing carbon

monoxide and releasing free

oxygen atoms. The liberated

oxygen atoms are gathered and

stashed away for future use, while

the residual carbon monoxide is

safely expelled back into the

Martian atmosphere.

This transformative process,

though seemingly straightforward,

is a technological marvel. It

demands that Moxie endure

extreme temperature fluctuations

and the relentless Martian

environment. Yet, Moxie's success

in producing oxygen from the

Martian air underscores the

boundless potential of human

ingenuity in tackling even the most

intricate challenges on alien

worlds.
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Moxie may be small, but it

punches well above its weight.

During its Martian sojourn, it

demonstrated an impressive

output, producing up to 10 grams

of oxygen per hour. While this may

seem modest, it serves as a

monumental proof of concept for

in-situ resource utilization on other

celestial bodies. Future missions

can scale up this technology,

generating the quantities of

oxygen necessary to sustain

human life on Mars.

Moxie is more than just an oxygen

factory; it's a harbinger of

sustainability on Mars. By

producing oxygen locally, future

Martian colonies can drastically

reduce their reliance on Earth for

essential supplies, dramatically

cutting costs and minimizing the

environmental footprint of space

exploration. Furthermore, the

carbon monoxide generated as a

byproduct of Moxie's operation can

be a valuable resource, serving as

a potential fuel source or precursor

for other chemical processes,

adding another layer of

sustainability to Martian

settlements.

Challenges certainly lie ahead.

Scaling up Moxie to meet the

oxygen demands of a self-

sustaining Martian colony remains

a formidable task, as does

ensuring its long-term reliability in

Mars' hostile environment.

Nevertheless, Moxie represents a

monumental leap in our quest to

explore and perhaps one day call

Mars home. It serves as a symbol

of hope, proving that humans can

overcome the difficulties of space

travel and moving us one step

closer to realising our ambition to

become a multi-planetary race.

In conclusion, Moxie is a symbol of

human innovation and persistence

rather than just a machine. It

stands for our unwavering

commitment to pushing the

envelope of what is possible and

our persistent quest for

knowledge. Moxie advances our

goal of establishing a human

presence on Mars by converting

the carbon dioxide from Mars into

the oxygen needed for life.

-Arnav Sangal

By demonstrating that humans can

overcome the challenges of space

exploration and transform distant,

unfriendly worlds into viable

havens for future explorers, Moxie

shines the way as we continue our

celestial journey. With each breath

of oxygen, Moxie produces the

dream of a thriving human colony

on Mars becoming a bit more real,

a bit more tangible and a bit more

extraordinary.
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OUMUAMUA

I n  O c t o b e r  2 0 1 7 ,  a s t r o n o m e r s
e n c o u n t e r e d  a n  e x t r a o r d i n a r y  e v e n t —
a  c e l e s t i a l  v i s i t o r  h u r t l i n g  t h r o u g h
o u r  s o l a r  s y s t e m  a t  a n  i n c r e d i b l e
p a c e .  T h i s  i n t e r s t e l l a r  w a n d e r e r  w a s
n a m e d  ' O u m u a m u a ,  a  t e r m  b o r r o w e d
f r o m  H a w a i i a n  m e a n i n g  " s c o u t "  o r
" m e s s e n g e r  f r o m  a f a r  a r r i v i n g  f i r s t . "
W h a t  e n s u e d  w a s  a  s c i e n t i f i c  a n d
p u b l i c  f r e n z y  a s  e v e r y o n e
e n d e a v o u r e d  t o  d e c i p h e r  t h e  e n i g m a
o f  t h i s  c e l e s t i a l  n o m a d .  T h e
d i s c o v e r y  o f  ' O u m u a m u a  w a s  n o t  j u s t
h a p p e n s t a n c e ;  i t  m a r k e d  a  d e f i n i n g
m o m e n t  i n  a s t r o n o m y ,  c h a l l e n g i n g
o u r  u n d e r s t a n d i n g  o f  t h e  u n i v e r s e
a n d  s p a r k i n g  a  q u e s t  f o r  a n s w e r s .
I t  i s  a  c o s m i c  o b j e c t  t h a t  d e f i e s
c o n v e n t i o n  a t  e v e r y  t u r n .
' O u m u a m u a ' s  s h a p e  w a s  t h e  i n i t i a l
p u z z l e  p i e c e .  U n l i k e  t y p i c a l
a s t e r o i d s  a n d  c o m e t s  w i t h  t h e i r
r o u n d e d  o r  i r r e g u l a r  f o r m s ,  t h i s
v i s i t o r  r e s e m b l e d  a  c o l o s s a l  c i g a r ,
a p p r o x i m a t e l y  8 0 0  m e t e r s  l o n g  a n d
j u s t  8 0  m e t e r s  w i d e .  E n v i s i o n  a
m a s s i v e  s p a c e  p a n c a k e  o r  c e l e s t i a l
c i g a r ,  a n d  y o u ' l l  g r a s p  t h e  e s s e n c e
o f  i t s  u n u s u a l  a p p e a r a n c e .

Y e t ,  O u m u a m u a  w a s n ' t  m e r e l y
d e f i n e d  b y  i t s  q u i r k y  s h a p e .  I t  w a s
a l s o  i n  a  h u r r y ,  z o o m i n g  t h r o u g h  o u r
c o s m i c  n e i g h b o u r h o o d  a t  s p e e d s
r e a c h i n g  u p  t o  3 1 5 , 0 0 0  k i l o m e t r e s
p e r  h o u r  ( 1 9 6 , 0 0 0  m i l e s  p e r  h o u r ) .
T h i s  e x t r a o r d i n a r y  v e l o c i t y  h i n t e d
t h a t  ' O u m u a m u a  w a s n ' t  a  l o c a l ;  i t
w a s  j u s t  p a s s i n g  t h r o u g h .  I t s
t r a j e c t o r y  i n d i c a t e d  a n  o r i g i n  f r o m
t h e  L y r a  c o n s t e l l a t i o n ,  h e a d i n g
t o w a r d  P e g a s u s  a d d i n g  a n  e x t r a
l a y e r  o f  m y s t e r y  t o  i t s  j o u r n e y .
D u r i n g  i t s  f l e e t i n g  v i s i t ,  O u m u a m u a
l e f t  b e h i n d  a  t r a i l  o f  q u e s t i o n s .  O n e
o f  t h e  m o s t  d e b a t e d  t o p i c s  a m o n g
s c i e n t i s t s  w a s  i t s  o r i g i n .  W h i l e  t h e
n o t i o n  o f  e x t r a t e r r e s t r i a l  t e c h n o l o g y
f u e l e d  c o l l e c t i v e  i m a g i n a t i o n ,  m o s t
a s t r o n o m e r s  l e a n e d  t o w a r d s  a  m o r e
n a t u r a l  e x p l a n a t i o n .  O n e  t h e o r y
p r o p o s e d  t h a t  O u m u a m u a  m i g h t  b e  a
f r a g m e n t  f r o m  a  l a r g e r  c e l e s t i a l  b o d y
— a  p i e c e  o f  a  c o m e t  o r  a s t e r o i d —
e j e c t e d  f r o m  i t s  h o m e  s o l a r  s y s t e m .
T h i s  c o u l d  e x p l a i n  i t s  p e c u l i a r
s h a p e ,  h i g h  s p e e d  a n d  t h e  a b s e n c e
o f  t h e  t y p i c a l  c o m a  o r  t a i l  o b s e r v e d
i n  c o m e t s .
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H o w e v e r ,  O u m u a m u a  h a d  m o r e
s u r p r i s e s  i n  s t o r e .  I t  d i s p l a y e d  a n
o d d ,  n o n - g r a v i t a t i o n a l  a c c e l e r a t i o n ,
d e v i a t i n g  f r o m  i t s  e x p e c t e d
t r a j e c t o r y .  T h i s  a c c e l e r a t i o n  w a s n ' t
e a s i l y  e x p l a i n e d  b y  c o n v e n t i o n a l
m e a n s ,  a d d i n g  y e t  a n o t h e r  l a y e r  o f
i n t r i g u e  t o  i t s  n a r r a t i v e .  I t  w a s  a s
t h o u g h  ' O u m u a m u a  w a s  d e t e r m i n e d
t o  k e e p  u s  g u e s s i n g .
O n e  o f  t h e  s t r o n g e s t  p i e c e s  o f
e v i d e n c e  a g a i n s t  t h e  c o m e t  t h e o r y
w a s  t h e  a b s e n c e  o f  a  v i s i b l e  c o m a  o r
t a i l .  C o m e t s ,  k n o w n  f o r  t h e i r  i c y
c o m p o s i t i o n ,  r e l e a s e  g a s  a n d  d u s t
w h e n  w a r m e d  b y  t h e  S u n ,  c r e a t i n g  a
d i s t i n c t i v e  g l o w i n g  t a i l .  H o w e v e r ,
O u m u a m u a  s h o w e d  n o  s i g n s  o f  t h i s
o u t g a s s i n g  b e h a v i o u r ,  p r o m p t i n g
s c i e n t i s t s  t o  e x p l o r e  a l t e r n a t i v e
e x p l a n a t i o n s  f o r  i t s  c o m p o s i t i o n  a n d
b e h a v i o u r .
T h e  O u m u a m u a  s t o r y  d i d n ' t  c o n c l u d e
w i t h  i t s  m y s t e r i o u s  d e p a r t u r e .  S i x
y e a r s  a f t e r  t h i s  c o s m i c  v i s i t o r  g r a c e d
o u r  s o l a r  s y s t e m ,  s c i e n t i s t s
d i s c o v e r e d  a  g r o u n d b r e a k i n g
p h e n o m e n o n  t h a t  c o u l d  p o t e n t i a l l y
e x p l a i n  s o m e  o f  t h e  m y s t e r i e s
s u r r o u n d i n g  O u m u a m u a . T h e y
i d e n t i f i e d  a  p r o c e s s  k n o w n  a s
" h y d r o g e n  i c e  s u b l i m a t i o n , "  w h e r e
m o l e c u l a r  h y d r o g e n  t r a p p e d  b e n e a t h
t h e  s u r f a c e  o f  c e l e s t i a l  o b j e c t s  i s
h e a t e d  b y  s u n l i g h t  a n d  e x p e l l e d  i n t o
s p a c e ,  r e s u l t i n g  i n  a  n o n -
g r a v i t a t i o n a l  p u s h .

T h i s  m e c h a n i s m  p r o v i d e d  a  p o s s i b l e
e x p l a n a t i o n  f o r  O u m u a m u a ' s
u n e x p e c t e d  a c c e l e r a t i o n ,  p o t e n t i a l l y
d e b u n k i n g  t h e  a l i e n  s p a c e c r a f t
h y p o t h e s i s  a n d  b r i n g i n g  u s  c l o s e r  t o
u n d e r s t a n d i n g  t h e  n a t u r e  o f  t h i s
i n t r i g u i n g  v i s i t o r .
A l t h o u g h  O u m u a m u a  l e f t  u s  w i t h  a
h o s t  o f  u n a n s w e r e d  q u e s t i o n s ,  i t s
t r u e  s i g n i f i c a n c e  l i e s  i n  t h e  c u r i o s i t y
i t  i g n i t e d  a n d  t h e  s c i e n t i f i c  p r o g r e s s
i t  s p u r r e d .  A s t r o n o m e r s  a n d
r e s e a r c h e r s  h a v e  b e e n  d r i v e n  t o
d e v e l o p  n e w  t o o l s  a n d  t e c h n i q u e s  f o r
d e t e c t i n g  a n d  s t u d y i n g  c o s m i c
v i s i t o r s  l i k e  O u m u a m u a .  T h e s e
i n i t i a t i v e s  s e e k  t o  r e v e a l  t h e  s e c r e t s
o f  t h e  c o s m o s  a n d  o f f e r  g r e a t e r
p e r c e p t i o n s  o f  o u r  p l a c e  i n  i t .
O n e  c a n ' t  h e l p  b u t  c o n t e m p l a t e  t h e
c o u n t l e s s  c e l e s t i a l  s u r p r i s e s  t h a t  l i e
i n  w a i t  f o r  u s  i n  t h e  l i m i t l e s s  d e p t h s
o f  s p a c e  a s  w e  c o n t i n u e  o u r  c o s m i c
i n v e s t i g a t i o n .  O u m u a m u a ' s  b r i e f  v i s i t
t o  o u r  p a r t  o f  t h e  c o s m o s  l e f t  u s  w i t h
i n t r i g u i n g  q u e s t i o n s  a b o u t  i t s  o r i g i n
a n d  n a t u r e  w h i l e  a l s o  t e s t i n g  t h e
l i m i t s  o f  o u r  k n o w l e d g e  o f  t h e
c o s m o s .  I t  w i l l  a l w a y s  b e  a n
i n t r i g u i n g  e n i g m a .

 
                               - A r n a v  S a n g a l
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Osedax worms, also known as “bone worms”, are a group of marine organisms that have a
unique ability to consume vertebrate bones. Using the submarine "ROV Tiburon," scientists
from the Monterey Bay Aquarium Research Institute in California made their initial discovery
of Osedax worms in 2002. Since then, they have been identified in a variety of ocean
ecosystems worldwide, most notably the deep sea. Osedax worms belong to the family
Siboglinidae and are characterised by their specialised adaptations for bone consumption.
Unlike most organisms, they lack a functional digestive system. Instead, they rely on a
symbiotic relationship with bacteria that reside within their bodies.

These bacteria have the ability to break down the collagen and lipids found in bones,
providing a source of nutrients for the worms. The worms have a tubular body with several
segments. At the anterior end, they have a crown-like structure called the plume, which
bears numerous feather-like appendages known as radioles. The radioles are covered in cilia
that create water currents, facilitating the capture of organic particles, including bone
fragments from the surrounding environment. The radioles also provide a large surface area
for the bacteria to colonise. Osedax worms are typically found on vertebrate remains, such
as whale carcasses, fish bones and sunken wooden structures that sink to the seafloor.

The reproductive strategy of Osedax worms is unique and fascinating. Females release a
species-specific pheromone that attracts dwarf males to the bone. The males which are
significantly smaller than the females, lack a digestive system and rely entirely on the female
for nutrition. Once the males settle near the females, they undergo a process called
"dwarfing," where they degenerate their internal organs and get absorbed into the female's
body. This arrangement allows the female to obtain a constant supply of sperm for
fertilisation and nutrients from the male's tissue.

Osedax worms play a crucial role in the marine ecosystem by recycling nutrients from
vertebrate remains. When a whale carcass sinks to the seafloor, it provides a temporary
oasis of nutrients in the otherwise resource-limited deep-sea environment. Osedax worms
colonise these carcasses and contribute to the decomposition and recycling of organic
matter. They leave behind characteristic patterns of erosion on the bones as they consume
them. The discovery of Osedax worms has expanded our understanding of the diversity of
life in the deep sea and the processes involved in the decomposition of organic matter.
Scientists continue to study these worms to unravel more about their adaptations,
behaviour, and ecological significance. By exploring the unique adaptations and ecological
roles of Osedax worms, researchers gain insights into the complex interactions and
processes that shape deep-sea ecosystems. 

Bone Eating Worms

-Tejasva Dhandhania
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This car will always
remain the most iconic
and rare car
manufactured by Jaguar
Sport, a collaboration
between Jaguar and
TWS Partners. This
model was a limited
edition designed by Peter
Stevens with the help of
the carbon fiber
monocoque design. The
car is powered by a
potent 6.0-liter V12
engine, boasting 450
horsepower and a
lightweight carbon- fiber
body. Only 53 units of
the car were built,
making it a coveted
collector's item among
automotive enthusiasts.
The usage of carbon
fiber also provides the
car with better
aerodynamics and
design flexibility, as
carbon fiber's malleability
allows for intricate
designs and shapes,
improving the
aerodynamics of
vehicles. 

It helps in lightweight
construction, improves
strength and reduces
turbulence, as items
made with carbon fiber
can be molded easily.
This not only enhances
fuel efficiency but also
provides designers with
greater flexibility to
create innovative and
aesthetically pleasing
automotive designs. 
If we talk about financial
terms, the usage of
carbon fiber has led to
enhanced fuel efficiency,
as lighter cars require
less fuel to operate. In
the late '90s, the use of
carbon fiber was very
expensive, but now, with
the help of professionals
at research and
development centers,
the price of carbon fiber
has lowered. 

In conclusion, carbon
fiber's impact on the
automobile industry is
transformative,
influencing design,
efficiency, safety,
sustainability, and market
appeal. As
advancements continue,
carbon fiber is likely to
play an even more
prominent role in the
automotive landscape,
shaping the future of
vehicles.

-Shivam Panwar
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TRIBUTE TO VIKRAM SARABHAI THE MAN BEHIND
THE SUCCESS OF ISRO

Dr. Vikram Sarabhai was born on 12th
August 1919 in Ahmedabad, Gujarat. The
Sarabhai family was a business family, with
Dr. Sarabhai being the first person in his
family to practice, develop, and adopt
science as a career option. After passing the
Intermediate Science examination, Sarabhai
matriculated from Gujarat College in
Ahmedabad. Later, he shifted to England and
joined St. John's College at the University of
Cambridge. He received the Tripos in Natural
Sciences from Cambridge in 1940. After
returning to independent India in 1947, he
persuaded charitable trusts controlled by his
family and friends to endow a research
institution near his Ahmedabad home,
founding the Physical Research Laboratory
(PRL) in Ahmedabad on November 11, 1947,
at the age of just 28 years. Sarabhai was a
creator and cultivator of institutions, and
PRL was the first step in this direction. He
was also Chairman of the Atomic Energy
Commission. Along with other Ahmedabad-
based industrialists, he played a significant
role in creating the Indian Institute of
Management, Ahmedabad. He inspired and
mobilized a whole generation of scientists
and engineers, fostering a culture of
collaboration and innovation that was
essential for the growth of the Indian space
program.

His leadership and guidance were
instrumental in achieving the early successes
in India's space endeavors.The Indian National
Committee for Space Research (INCOSPAR)
was the predecessor to the Indian Space
Research Organization (ISRO) and was
formulated by our former Prime Minister Pt.
Jawaharlal Nehru, at the request of Dr.
Sarabhai. However, that was not his first step
in the space research field. Along with Dr. A P
J Abdul Kalam, he launched the first Indian
rocket from a church in Thumba, near
Thiruvananthapuram (Kerala). The site of the
launch was a small church dedicated to St.
Mary Magdalene that was located on the
Earth’s magnetic equator. The magnetic
equator is an imaginary line around the planet
that connects all the points where a magnetic
needle, when freely suspended, is horizontal.
It is scientifically important because the
magnetic equator is where the Equatorial
Electrojet exists—a stream of electrons
whizzing across the sky, about 110-120 km
above the Earth’s surface. 

Sounding rockets, or the first
rockets sent out by any space
program, test and study these
electrons for research in the
fields of physics, astronomy,
and meteorology. These
rockets are the baby steps
taken before the establishment
of a full-fledged space
program, and Dr. Sarabhai felt
that Thumba was the best
place to launch them. In fact,
Thumba’s location at 8°32’34”
N and 76°51’32” E is ideal for
low-altitude, upper
atmosphere, and ionosphere
studies. But that has been long
past.

Wavelength | 15



The Indian Space Research Organization
has embarked on an extraordinary journey
since its establishment in 1969. From its
initial foray into space with the launch of
the Aryabhata satellite in 1975, ISRO has
consistently elevated India's standing in the
field of space exploration. Notably, the
Mars Orbiter Mission, affectionately known
as Mangalyaan, achieved global acclaim in
2013 when it made India the first nation to
reach Mars orbit on its first try. This
achievement was an embodiment of ISRO's
innovative and cost-effective approach,
showcasing India's ability to undertake
complex interplanetary missions.
Chandrayaan-1 and Chandrayaan-2,
launched in 2008 and 2019 respectively,
have deepened our understanding of the
moon, with Chandrayaan-1's discovery of
water molecules on the lunar surface being
a significant scientific contribution. ISRO's
satellite launch capabilities, notably the
Polar Satellite Launch Vehicle (PSLV) and
the Geosynchronous Satellite Launch
Vehicle (GSLV), have solidified India's
reputation as a reliable and cost-effective
player in the international satellite launch
market. Yet, this journey has not been
without its fair share of challenges. ISRO
has faced satellite launch failures, most
notably during the Chandrayaan-2 mission
when the Vikram lander lost contact during
its descent to the moon's surface. 

These setbacks are an inherent part of
space exploration, where precision and
margin for error are minimal. Furthermore,
ISRO has often operated under budget
constraints, which can hinder the pace of
expansion and research initiatives. In an
increasingly competitive global space
industry, ISRO has competed with well-
established entities like NASA and private
enterprises such as SpaceX, a challenge that
has spurred the organization to continue
evolving and refining its capabilities.
Despite these hurdles, ISRO remains
steadfast in its commitment to advancing
technology and space exploration,
solidifying its status as a respected and
influential player in the global space arena.
In this long journey of hardships and
success, ISRO is ambitious in the future to
achieve more scientific developments for
our nation, which include extraterrestrial
manned missions and sending in-depth
research rovers in the Mars Orbital Mission
2. Specifically in this year, ISRO has made
India proud by launching and being
successful in the Chandrayaan-3 mission,
being the first nation globally to step on the
south pole of the moon. Then, the Aditya L-1
mission aims to travel to the first Lagrange
point and research the Sun’s Corona layer
without external interferences. 

-DIVIJ GUPTA

Lastly, India is in the last
phases of the Gaganyaan,
planning to send a crew into
Low-Earth Orbit as preparation
for future and longer duration
missions, and developing its own
cost-effective model of reusable
rocket technology, which was
first introduced in the West. In
acknowledging Dr. Sarabhai's
contributions, we should also
pay tribute to the countless
scientists, technicians, and
support staff who worked
tirelessly to realize his vision.
It's a testament to his
leadership that he was able to
create a collaborative
environment where people from
various backgrounds and
disciplines could come together
to work towards a common goal.
Recognizing and honoring all those
who contributed to India's
scientific development, whether
directly under Dr. Sarabhai's
leadership or in subsequent
generations, is a way to ensure
that their work and dedication are
duly celebrated. Science is a
collective effort, and
acknowledging the contributions
of all involved is vital for
preserving the spirit of
collaboration and innovation that
drives scientific progress.
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Mr. Samir Dhingra has remained an
integral part of the Welham community for
more than 25 years. His patient nature and
critical thinking has led him to seamlessly
take charge of the Science Department and
of the Wavelength. His steadfast belief in
every student has been a guiding light for
all of us. We express our heartfelt gratitude
for his invaluable contributions to
Welham, and extend our best wishes for
the exciting journey that lies ahead in his
future endeavors!


