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Hostel anecdotes

Sandeep Golder
Entry year : 2002

My first day experience at Sainthia
Satyananda Chattrabas was horrible. Before
that I had not spent a single night outside
home. Now I was in the midst of some un-
known guys—a few of them looked scary
(seriors), a few of them looked scared (1st
year inmates) and a few of them looked
queer (so called ‘taals’). In that situation,
the only thought that came to my mind was
‘ye kahaan aa gaye hum’. The only solace I
had was in the form of Partha, my cousin,
the only face known to me in the sea of
unknowns. Anyhow after spending half a
day in the hostel, both of us decided to flee
back home. Likewise, we went out of the
hostel without informing anybody. Sitting on
the banks of Mayurakshi for hours, we
could not decide where to go. We were
definitely not in a position to go back home
because our parents would consider it our
failure to adjust ourselves in hostel condi-
tion. After the nightfall, we went back to
hostel but this time with new vigour and tol-
erance (maybe made possible by Mother
Mayurakshi’s bliss). This time we entered
the hostel campus with a new resolution-
never to turn back whatever situation may
be. After that day the “‘unknowns’ gradually
became ‘knowns’ and all odds evenified.
We slowly started enjoying our hostel days.

Amidst all these, we met our 3rd Idiot,
Chandan and we there became room-mates.
Time began to flow fast and one year
passed. We became senior from juniors.
One day Chandan informed us that the boy
next to our room has bought a one kilogram
pack of Horlicks and a giant pack of bis-
cuits.

Now, that boy never shared his food
items with anyone. So, we decided to steal
the packet of Horlicks and biscuits from that
boy’s room. To make this happen we called
for a dummy meeting in the Super room.
The meeting started after ensuring
everyone’s presence especially that boy. As
we were discussing upon false agenda, two
among us went to that boy’s room and stole
the coveted food items. Then they signalled
us to end the meeting and we did likewise.
On that night, we feasted upon the food
items stolen from that boy’s room. But later
we felt sorry for him and at morning we
went to him to apologize. He smiled at us
and said that the way adopted by us was
unfair but it was the only way to get share
in his food items—as he never likes to share
his food items. After that incident, we swore
news to repeat such kind of deed again.
This is one of the countless memories of my
hostel days.
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Superconductivity for non-experts

Haranath Ghosh
Entry year : 1984

This one page “non-technical, non-accurate
(comparisons)” write up for hostel magazine
1s meant for non-expert younger beginners of
all disciplines. Super-(= very much or excel-
lent) conductors are those materials which
conduct excellently well as compared to nor-
mal metals (however good it is). Current flow
in normal metals occurs due to motion or
flow of (single) charge particles like electron.
So something more (superior) happens in
superconductors (what is it!?). When elec-
trons travel in metals to produce current
(say), in general, it gets collided with various
imperfections, ions or among themselves. So
each material has its own degree of resis-
tance to flow, “resistivity”. So when we
switch on fan or charge our mobile for a
while our regulator/mobile gets warm. A gen-
erator will get heated if it runs for longer
period. Imagine we have “superconducting
wire” which do not have any resistance, so
there will be no dissipation, no power cuts;
once you produce current it continue to flow
for a very long period (persistent current)—
what a revolution will that be!!!
Superconductors have zero resistivity be-
low certain temperature called critical tem-
perature (Tc). It expels magnetic field (called
Meissner effect) penetrating inside till certain
magnitude called critical field (Hc). Similarly
it can carry current up to certain limit called

critical current (Jc). So quality of a super-
conductor, in terms of practical applicability
can be improved by improving the ability of
the superconductor to hold higher Tc, He
and Jc. Suppose the critical temperature is
very high of a superconductor (let us say
room temperature) then it can be used for
day to day use. Unfortunately, achievable
critical temperature is still way below at
ambient conditions but shows hopeful trend.
If it can withstand very high critical current
then it can be used to produce very strong
magnets. MRI/NMR devices, magnetic-en-
ergy storage systems, use superconducting
magnets which are also necessary in accel-
erators. The Large Hadron Collider (LHC)
is the world’s largest and most powerful par-
ticle accelerator. It consists of a 27-kilometre
ring of superconducting magnet. Some par-
ticles like electrons have magnetic moment
(spin i.e., they are intrinsically very tiny mag-
nets) which interacts with magnetic field and
strong magnetic field thus can deflect accel-
erated electrons. The property of expulsion
of magnetic field by superconductors can be
used to “uplift or float” very heavy magnetic
objects (trains say) called magnetic levitation
this resulted in frictionless high speed trains in
Japan, China etc.

In superconductors, unlike in metals, a
(collective) pair of electrons together flow,
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called Cooper pair that is responsible for
zero resistivity. How is it possible for “a pair
of electrons to be together” and flow? After
all, the same charges repel!? There is no con-
clusive understanding on the subject for high-
Tc phenomena. Suppose two-electrons can
flow together (see below how) if they are
tied by some (unknown) force/glue. Imagine
you alone have to cross a steep hill; it will be
very difficult, as there is every chance of
getting slipped and falling (e.g., resistance in
metal). But if you are tied with another per-
son, even if you slip, you don’t fall as the
other person tied with you can help getting
you up and vice versa; together cross the hill
easily (resistance less/superfluous conduction
in superconductor). Suppose you alone go to
a club where in a mystical musical back-
ground, a large number of couples dancing/
rounding each other and continuously chang-
ing partners while moving but never single
(collective Cooper pair!). An outsider single
person cannot find a partner and does not
enter the room.

Thus like semiconductor, insulator, super-
conductors also have a gap in the single elec-
tron energy spectrum but its nature (physics)
is very different. For example, in semicon-
ductor/insulator if one may think it as a sig-
nature of poor conduction, in superconduc-
tor it is the energy to bind two electrons or

the energy required for a single electron to
overcome the binding energy of the Cooper
pair. Finally, how is it possible for two elec-
trons to form a Cooper pair? A solid may be
thought of as a collection of positive charges
arranged in particular symmetrical fashion
(lattice) in which electrons travel. An electron
when travels through the lattice can attract/
polarize heavy positive lattice towards it.
Lattice being very heavy moves very slowly
towards the electron during which it travels
very fast and moves away. A second electron
feels an extra positive back ground of the
lattice (created by the first electron) and thus
gets indirectly attracted to the first electron.
(This is the essence of Bardeen-Cooper-
Schiffer or BCS theory for superconductors).
For high-Tc superconductors the profile
(wave function) of the Cooper-pair may have
zero(s)/nodes and may carry non-zero or-
bital (as well as spin) angular momentum to
avoid Coulomb repulsion between electrons.
Such superconductors are called unconven-
tional superconductor (complete understand-
ing on such pairing mechanism is still an ac-
tive research area; many body screened
Coulomb interaction between electrons at
higher distances may be attractive in higher
angular momentum that manifests in spin
channels, “spin fluctuation theory”) can have
higher critical values.
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Artificial Intelligence SAIV and my visit to home

[A journey from Home to office through Artificial Intelligence SAIV]
Kalyan Mitra
Entry Year 1986
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So, we have to produce more food with

limited resources and at the same time, we

have to reduce environmental impact, and
there comes Artificial Intelligence (AI). Here
I will discuss a few points about how we can
leverage Al to enhance agricultural productiv-
ity and overall efficiency that can reduce the
global food crisis.

1. Precision Agriculture: Al Powered tools
such as Drones, Sensors, Satellite images can
collect huge amount of data about soil, crop,
health, weather pattern, water quality, water
availability and much more, then Machine
Learning (ML) algorithms can analyse this
data and can tell our farmers about what kind
of seed to use, when to plan, when to apply
water and fertilisers or pesticides. Remember,
&quot;One size fits all&quot; theory will not
work. For example, the seed that works well
in Hooghly may not produce the same result
in Pandabeswar, Bardhhaman. There are a
lots of (10000+) agricultural startups who are
currently working on these. For example,
seedX a startup that can create hybrid seed
specific to your area and based on your need.

2. Crop Monitoring and Management: Al

Powered tools like Drones and Sensors can
continuously monitor crops by detecting wa-
ter, nutrient deficiency, signs of pests and dis-
eases and alert the farmers. Then the farmers
can spot the area and spray water or pesti-
cide to that specific area instead of large-
scale use. This can also be done using the
same Drones used for identification of the
crop health. This saves water, pesticides, in-
creases productivity, and also saves the envi-
ronment.

3. Autonomous Farming: Al driven autono-
mous tractors and the other machinery can
help the farming community in planting, plow-
ing, and harvesting without much human inter-
vention. This does not only save labour cost,
it gives more efficiency and accuracy.

4. Supply Chain-Price Prediction: Al along
with Big-data can analyse market data and
can help farmers to make strategies on what
is the least crop to grow, when to grow, and
when to sell so that farmers can get the best
return of their investment. Combining Al with
IoT (Internet of Things) Sensors, Drones, and
big-data analytics can play a big role in the
agriculture industry to improve productivity
and sustainability in years to come.

S 5 el (& HIRME Pig (0 32 R
(8 @R P 203 1 1 1 strongly believe
that in the next decade after semiconductor
industry and space industry, agriculture is the
only industry which will see a double digit
growth.

The challenge is in implementation, there
are some infrastructural issues but we will
gradually overcome those. Yes, we will feed
India, will feed the whole world, we can do it.
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Moon and Chandrayan-3, India’s Latest

Lunar Mission

Md. Mossaroff Hossain
Entry Year : 1992

Moon is the only natural satellite of Earth. It
is also the celestial body closest to Earth. Its
presence in the night sky has sparked curios-
ity and fascinated the humanity for centuries.
It has been one of the oldest companions of
human race through its journey of evolution.
Its influence on the human civilization is docu-
mented in the mythologies of almost all known
civilizations. Artists as well as poets and sci-
entists have thought about the Moon’s influ-
ence on living creatures on Earth since long.
A considerable number of studies have exam-
ined the influence of Moon on behaviour and
physiological changes in the living beings on
Earth including the humans. Though, there is
no proof in case of humans, there is clear
evidences of the effect of lunar cycle in a
number of marine animals. For example, cor-
als, a type of marine backboneless animal
group,  contain
cryptochrome and tend to match the breeding
time in the evening or night around the last
quarter of the lunar cycle. Moon had been the
timekeeper since the olden days of humanity,

light-sensitive  protein

when there was neither the clock nor the cal-
endar, and thus had immense influence on the
almanac and agricultural activities.

In our solar system, natural satellites of
most of the planets are much lighter (a few

thousand times) than their respective central
planets. But, our Moon is only about eighty
times lighter than Earth. So, it is substantially
massive to have significant gravitational influ-
ences on Earth, and hence Earth and Moon
contribute mutually to their relative motion and
collective dynamics. For example, it is be-
lieved that Moon has played pivotal role to
gravitationally stabilize the orbit of the Earth
by reducing its wobbling motion, which was
substantial during its initial years of formation.
Also, the tidal effects due to Moon’s gravita-
tion has reduced the spin of the Earth from
very fast (~ 2 to 5 hour) to the present ~24-
hour period. Thus, Moon’s gravitational influ-
ence has facilitated the climate on Earth suit-
able for the existence of lives. It is believed
too that Lunar tides brought marine life from
seas, where life presumably originated, to
land, where they evolved into land species.
So, whether we would have existed without
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Moon’s influence is the subject matter of in-
tense debate.

The Moon, today, presents enormous sci-
entific potential for the humankind. Scientists
have identified the Moon as an important
record-keeper of the solar system. Since, it is
an airless celestial body, meteorites and aster-
oids of various sizes directly hit lunar surface
without being burn. These celestial bodies
bring with them varieties of minerals and
metals to the lunar surface.

These materials are preserved well in the
lunar regolith as there is no chemical weath-
ering (reaction) in the Moon because of lack
of air. Also, since Moon is a celestial body
with no global magnetic field, solar winds
reach the lunar surface directly and continu-
ously dumps various elements including He-
lium (,He’ ) that is said to have the potential
for efficient power generation.

Hence, Moon can provide clues on the
evolution of our solar system as it, being an
effective record-keeper, can be a natural labo-
ratory to study the interaction of solar wind,
meteorites and solar radiation with the plan-
etary surfaces. Study of craters that exist in
various sizes in the Moon also offers opportu-
nity to understand the impact processes in the
planetary scale. Being the closest planetary
body, reaching Moon and sample return mis-
sions carried out by a few space agencies
worldwide so far have been encouraging for
the economical exploration of the entire solar
system and beyond. In fact, the frozen ice in
the lunar poles, when split into hydrogen and
oxygen, can be used as an effective fuel op-
tion in this regard. Finally, space tourism and
human colonization look imminent. If gets
implemented, resources in our planet earth
may be well preserved by sharing with that of

the Moon.

There have been many missions to ex-
plore our Moon. The first lunar mission was a
flyby mission named Luna-1 that was sent by
the then USSR in 1959. That was the time
when two powerful space forces Russia and
America were in tough competition. We had
seen many lunar expeditions by them in the
1960s. In 1966, Russia had two major mis-
sions: First orbiter around the Moon as well as
the first lander mission. Lunar Orbiter as well
as Surveyor lander were the two major mis-
sions that were sent by USA in 1966. Subse-
quently, USA had went ahead and achieved a
remarkable feat by landing the humans for the
first time in the history of the lunar exploration
on 20 July, 1969. Afterwards, till 1976, there
were a series of Apollo and Luna missions by
them including sample returns and crewed
roving on the lunar surface.

After about one-and-half decade, in 1990,
lunar explorations were again resumed and
Japan became the first Asian country to send
the flyby/orbiter mission Hiten to Moon. Af-
terwards, China had its first orbiter mission
Chang’e-1 in 2007. In 2008, India had its first
lunar mission Chandrayaan-1 that included an
orbiter and an impactor ‘Moon Impact Probe
(MIP)’, which was the first human-made ob-
ject from Asia to land on Moon for scientific
investigations. Among several path-breaking
results, a major discovery of Chandrayaan-1
is the detection of water near the lunar pole
using the instruments Moon Mineralogy Map-
per (M3) of NASA and Chandra’s Altitudinal
Composition Explorer (CHACE) of ISRO.
Afterwards, China had demonstrated landing,
roving and sample returns between 2010 and
2020. We had Chandrayaan-2 mission involv-
ing orbiter and lander in 2019. Even though,
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we could not land on the Moon, orbiter has
been studying the Moon even now and has
provided a few discovery class results. In
2022, Artemis 1 mission marked the NASA’s
return to lunar exploration after conclusion of
its Apollo program five decades earlier. Forth-
coming Artemis series missions seek to rees-
tablish the human presence in Moon and dem-
onstrate ap-
proaches needed for the future scientific stud-
ies including exploration of Mars.

technologies and business

We have seen three lunar missions in
2023. One of them is lander mission Hakuto-
R from Ispace, a Japanese venture that failed
to land in April 2023. A few months later, on
19 August 2023, Russia’s Luna-25 lander
crash landed on Moon. Shortly thereafter, our
Chandrayaan-3 successfully soft landed in
Moon on August 23, 2023. Chandrayaan-3
mission has demonstrated India’s coveted
landing and roving capability on lunar surface
for the first time. On the other hand, scientific
endeavour in this mission is to understand
rudimentary composition,
thermophysical ~ properties, near-surface
plasma environment, and seismic signatures
among others. It may be noted, in this context,
that although the scientific quest to understand
Moon has taken remarkable strides, our near-
est celestial neighbour still remains an enigma.
With this mission, India has joined the ranks of
Russia, United States, and China as the fourth
nation to master the art of soft lunar landing,

Moon’s

and the first nation to land in southernmost
latitude of Moon so far. The landing site that
is located about 600 kilometres from the south
pole of Moon has been given the name ‘Shiva
Shakti point (69.3° S, 32.3° E)’ and the day of
landing has been dedicated to the nation as
the ‘National Space Day’. Chandrayaan-3 is

the lander (Vikram, named after ISRO found-
ing father Dr. Vikram Sarabhai) cum rover
(named Pragyan) mission. ISRO’s heaviest
satellite launch capable rocket Launch Vehicle
Mark-III (LVM3) had launched the lander
(with rover in its lap) integrated with the Pro-
pulsion Module from Satish Dhawan Space
Centre at Srihorikota range, Andhra Pradesh.
Propulsion Module had carried the lander
from launch vehicle injection orbit to the final
lunar 100 km circular polar orbit, where the
lander was separated from the propulsion
module. The propulsion module has a payload
‘Spectro- polarimetry of Habitable Planet
Earth (SHAPE)’ to carry out spectral and
polarimetric measurements of Earth from lu-
nar orbit. SHAPE measurements may aid in
future discoveries of smaller planets and
exoplanets with the presence of Earth-like
lives, if any.

On July 14, 2023, Chandrayaan-3 started
its journey. The lander cum propulsion module
was launched in an elliptical orbit (169 km x
36,490 km). Subsequently, it underwent four
orbit raising manoeuvres before the execution
of Trans Lunar Injection on August 1, 2023,
when it achieved the escape velocity, liber-
ated from the Earth’s gravitational influence
and was put into a hyperbolic lunar transfer
trajectory aiming
Chandrayaan-3 was then captured by lunar

towards Moon.
gravity on August 5 and put into the lunar
orbit of 164 km x 18,074 km. Subsequently,
four orbit lowering manoeuvres had led to the
153 km x 163 km orbit. On August 17, lander
had achieved an important breakthrough,
when it started on independent journey after
detaching itself from the propulsion module.
Afterwards, a carefully planned sequence of
de-boost operations had placed the lander into
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a refined orbit of 25 km x 134 km. The lander
then settled into this orbit and waited for the
lunar dawn at the designated landing site. On
August 23, at 17:47 hours, the most critical
moment of powered descent began. The au-
tonomous landing sequencer initiated the de-
scent of lander from the lowest point of its
orbit, which is about 25 km above the lunar
surface and about 700 km away from the
landing spot. Speed of lander at start of de-
cent was about 1.6 km/s. At this point, en-
gines were fired for about 11 minutes to
implement the rough braking that reduced its
speed as well as altitude from the lunar sur-
face. At the end of rough braking, lander’s
height from the lunar surface became about 7
km and it was about 30 km away from the
landing spot. At this point, the lander main-
tained this altitude for a while, stabilized itself
through the fine braking and rotated from hori-
zontal to the vertical position while continuing
its descent. During this phase, Vikram lander,
being vertical, had hovered above the ground
at a height of about 800 m right on the landing
spot. After hovering for a moment, altitude
was decreased to about 150 m by firing the
engines suitably. Lander hovered there for
about 30 seconds, and since everything was
fine, the onboard computer committed to the
final descent. In about the next 70 seconds,
Vikram Lander had covered those 150 m and
finally soft landed on the lunar surface with
speed of about 1m/s, making that moment un-
forgettable to each and every Indian.

All the science payloads of this mission
have worked very well. The cameras have
taken amazing photographs, both from the or-
bit as well as after landing. Specifically, the

close-up and stereoscopic (for 3D view) im-
ages are breathtaking and expected to be re-
leased for the public in an appropriate time.
Most of the science payloads were involved
in first-of-its-kind lunar investigations. In par-
ticular, the payload from my group
RAMBHA-LP (Radio Anatomy of Moon
Bound Hypersensitive ionosphere and Atmo-
sphere - Langmuir Probe) has made first-ever
measurements of the near-surface Lunar
plasma environment near south pole. Prelimi-
nary results show that the plasma near the
lunar surface is relatively sparse with about
10 — 180 electrons/cc during the observation
period of 1 lunar day. It is expected that this
payload will make fundamental contribution to
the lunar plasma physics. Rover Pragyan has
roved 100 meter of path over the Moon sur-
face. On the last day (Earth) of the mission,
ISRO demonstrated ‘hopping’ of the lander,
where the lander was lifted to a height of
about 40 cm through about 1 second of engine
firing and allowed to free fall on the lunar
surface. This hopping can be seen as a pre-
cursor for our return journey from Moon in
future lunar sample return or crewed mis-
sions. Finally, the lander and rover were put to
sleep mode before the lunar evening em-
braced the landing site. During the next lunar
day, we had tried everything to wake them up,
but they did not. They could not have survived
the prevailing extreme weather conditions.
With this, they have become India’s lunar
ambassadors for ever. Albeit, India has
achieved more than what was expected from
this mission.
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Sensation

Hafizul Kabir
Entry year : 2004

Like a dormant volcano,

After a few years of sleeping, it reopens
With the attraction of your fragrance.

I know you pant for the lack of loxygen
Because it’s none but your adolescence.
O’my dear don’t jump into the fire

Like a butterfly, seems it flower.

You are immature, you are unaware
You do not know what reality are.

The way you want to sail your ship

Is full of storms and grief.

Before you a million of Romeo & Juliet
Has already crossed this perilous sea
But still this path is not easy.

It’s my duty to show you the right path

Whatever I am the person whom you love.

Have you ever seen, the flower which blooms quickly
That loses its glamour rapidly;

But, the flower which blooms gradually

That keeps its fragrance and beauty for the longevity?
Try to be a flower like that.
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