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President’s Note

"It is science alone that can solve the problems of hunger and poverty, of
insanitation and illiteracy, of superstition and deadening customs and traditions,
of resources running to waste... The future belongs to science and those who
make friends with science," said the first Prime Minister of our country and a
great visionary, Jawaharlal Nehru. He encouraged the growth of modern science
and technology. Homi Bhabha and Vikram Sarabhai founded a strong atomic
energy program and space research program, while M.S. Swaminathan's efforts g0 ) (@Il EY o) F:]
ushered in the Green Revolution in the country. These advancements, along with

the associated growth of new and relevant science and technology, have paved the way for the all-
around development of the country, and today, India is at the threshold of becoming a superpower.

In tune with these developments, I am proud to say that the Karnataka Association for the
Advancement of Science (KAAS), Bengaluru, has been conducting research and development
activities on ecology and environmental conservation of biodiversity since its inception in 1981,
making significant contributions to development. Successful efforts have also been made to promote
research in colleges and universities by organizing seminars, workshops, brainstorming sessions
involving scientists and industries, among other activities. KAAS has also instituted "Young
Scientist Awards" and "Honorary Fellowship Awards" to senior scientists to encourage good
research.

As an important activity, KAAS started publishing a digital science communication newsletter in
January 2015. The newsletter had a break due to some issues. The Executive Committee has since
resolved these issues, and the KAAS newsletter, in a new form bearing the name "Vaisheshika," is
reaching you, carrying news about activities and programs of KAAS conducted during the last one-
year missing period and some exciting articles on science and scientists. It is the fond hope of KAAS
that Vaisheshika will teach science to students and teachers of schools, colleges, and universities
and inspire them to learn, teach, and conduct research in an exemplary way, contributing to the
development of society, akin to the world's first science school, the Vaisheshika School of
Philosophy of our uniquely proud ancient civilization.

Finally, I would like to take this opportunity to remember with great gratitude the founders of KAAS
and thank them for their vision and dedicated service. In particular, on behalf of all the members of
KAAS, I would like to express sincere thanks to Prof. N.G. Puttaswamy and Prof. M.N. Anandram
for the invaluable service rendered in bringing out the KAAS newsletter from 2015 to 2023. In the
same breath, I would like to express my sincere appreciation and thanks to the new editor, Mrs
Mukta B. Kagali, and her committed team—all the members of the Editorial Board—and wish them
the very best in their endeavor.

skeokskoskskok
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Editor’s Note

Dear Readers,

With great pleasure and a deep sense of responsibility, I welcome you to the
inaugural issue of Vaisheshika, our newsletter from the Karnataka Association
for the Advancement of Science. This newsletter aims to bridge the gap between
scientific knowledge and its practical application, fostering a community where

Muktha B Kagali

teachers, students, and the general public can come together to share, learn, and grow.

Our association has always been dedicated to promoting science and its benefits to society. This
newsletter is an extension of that mission. Each issue will feature a range of articles that cover
cutting-edge scientific research, innovative teaching methods, and practical applications of science
in everyday life. We believe that by making scientific knowledge accessible and engaging, we can
inspire a new generation of thinkers, problem-solvers, and innovators.

In this first issue, we've curated a diverse selection of articles that reflect the wide-ranging interests
and expertise of our contributors. You'll find discussions on topics as varied as the discovery of
exoplanets, sustainable urban living through geology, and the ethical regulations necessary for
empowering Al. We also celebrate excellence with our KAAS Fellowship Award and honor
visionary leadership with a tribute to our President. Additionally, you'll find fascinating stories about
essential minerals in mobile phones, the Pluto-Charon adventure, and the critical telegram that saved
the circulation of the Kanaada Journal. We are also excited to include an insightful piece on "How
Important is Earth (and Earth Science) to Society?"

As we embark on this exciting new venture, I would like to extend heartfelt thanks to all our
contributors whose articles have added immense value to this inaugural issue. Your expertise and
enthusiasm are the lifeblood of this newsletter, and we are grateful for your willingness to share
your knowledge with our readers.

A special note of appreciation is also due to our esteemed President, whose vision and leadership
have been instrumental in bringing Vaisheshika to life. Under their guidance, we have been able to
launch this newsletter as a meaningful platform for scientific dialogue and community engagement.

I would also like to express my deep gratitude to the editorial board for their invaluable suggestions
and support in making this newsletter more valuable. Your insights and dedication have been crucial
in shaping the content and direction of this publication.

We invite you to join us as we embark on this new journey. Your feedback, suggestions, and
contributions are invaluable as we strive to make this newsletter a vibrant and relevant resource for

all. Let us cultivate a culture of curiosity, critical thinking, and lifelong learning together.

Thank you for your support, and I hope you enjoy reading this first issue as much as we have enjoyed
putting it together.

Warm Regards
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Source: “The Rao Centuplicate” by Srinivas Bhogle former scientist of NAL and
student of C.R. Rao.
<https://bademian.wpcomstaging.com/2023/05/24/the-rao-centuplicate/?amp=1>
(2) “Eminent Statistician C.R. Rao Awarded 2023 International Prize in Statistics” by

Alexandria V. A.,
Source: <https://statprize.org/2023-International-Prize-in-Statistics-Awarded-to-C-
R-Rao.cfm>
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Good memory

In a lecture that Einstein gave at the College de France, the French
writer Paul Valéry asked him:

-Professor Einstein, when he has an original idea, what does he do?
Do you write it down in a notebook or on a loose sheet?

"When I have an original idea I don't forgetit," replied the physicist.
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Discovering Exoplanets

Planets outside our solar system are called exoplanets. Since the discovery
of the first exoplanet about thirty years ago, more than five thousand
planets have been found orbiting different stars beyond our Solar System.
Many of these newly found planets are very different, in several ways,
from those known to us in the Solar System. Details about their size, mass,
composition, orbital periods, etc., are becoming available now. The field . .l

of exoplanetary research is growing rapidly with the launch of space-based [EEMAERENEIE] PIW (€ TE] |

telescopes like NASA's James Webb Telescope. Professor of Physics (retd.)
Bangalore University

Planets beyond our solar system — early hints and discoveries

The first exoplanets discovered were two planets orbiting a pulsar — a dead star that emits short
pulses of electromagnetic radiation. This discovery was made in 1992 by Aleksander Wolszczan and
Dale Frail using a giant radio telescope. They detected subtle changes in the timing of the pulsar's
regular pulsed emissions.

Three years later, in 1995, Michel Mayor and Didier Queloz from the Geneva Observatory in
Switzerland announced that they had detected a planet orbiting a Sun-like star named 51 Pegasi.
This generated a lot of excitement in the study of exoplanets.

Earlier observations suggested the presence of an exoplanet around a main sequence star — but it
was not realized at the time! In 1988, Bruce Campbell, Gordon Walker, and Stephenson Yang found
that the star Gamma Cephei was wobbling oddly. Although the scientists first thought that it might
be a planet, they concluded at that time that stellar activity would be a more likely explanation!

Exoplanet detection methods

A. Wobbling of stars

The first planets found orbiting Sun-like stars were detected by the radial velocity technique. A
single star without a planetary system will have its centre of gravity located at the centre of the star.
However, when a planet is orbiting a star, the
centre of gravity of the star-planet system
becomes offset from the centre of the star, causing
the star to "wobble" back and forth — meaning the
star’s position changes periodically around a
point. When that happens the radial or line-of-

® Unseen planet

sight velocity of the star will be found changing
‘ periodically. This leads to the shifting of the star’s
Doppler Shift » spectral lines by very small amounts — the optical

due to Stellar Wobble analogue of the familiar Doppler effect for sound.
By measuring such shifting of spectral lines, we
can conclude the presence of otherwise invisible

Shifting of stellar spectral lines due to a planet
planets around the star.

51 Pegasi b — the exoplanet discovered by Mayor and Queloz — is a Jupiter-mass planet that orbits
very close to its star, resulting in relatively large changes in the radial velocity signal. This type of
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planet, a gas giant orbiting very close to its parent star, is now termed a hot Jupiter. Its discovery
was a complete surprise, as theories of planet formation had suggested that such a planet could not
form so close to a star. Mayor and Queloz were awarded the Nobel Prize in Physics in 2019.

B. Astrometry

Astrometry is the method that detects the motion
of a star by making very precise measurements of
its position in the sky. This technique can also be
used to identify planets around a star by measuring
tiny changes in the star's position as it wobbles
around the center of mass of the planetary system.
However, the precision required to detect a planet
orbiting a star using this technique is extremely
difficult to achieve. Hence, very few planets have
been discovered by this method.

Nonetheless, astrometry has been used to make
follow-up observations for planets detected using

Astrometry

Position in the sky over time

Planet detection through stellar astrometry

other methods. Using the astrometric technique, the Gaia mission of ESA is expected to detect

thousands of exoplanets up to a distance of 1,600 light-years from the Sun.

C. The transit method

Radial velocity was the primary method for detecting exoplanets until the start of this century when
David Charbonneau and colleagues observed a periodic dip in stellar light caused by the transit of a
planet across the face of its host star. This method is similar to observing the transit of inner planets

Brightness

o
o

Time

The brightness of a star as a planet transits its face

across the face of our Sun — except that
the planet is invisible most of the time!
The planet that was detected, known as
HD 209458b, was already identified
using the radial velocity method. Hence,
the first planet discovered through the
transit method was OGLE-TR-56b,
detected in 2003 by Maciej Konacki and
colleagues.

In 2006, the first space mission dedicated
to exoplanetary research was launched. It
was named CoRoT, for Convection,
Rotation, and Planetary Transits. The

mission was led by the French space agency CNES, with contributions from ESA, Austria, Belgium,
Germany, Spain, and Brazil. Within a few months of its launch, CoRoT discovered its first planet,

a hot Jupiter orbiting a Sun-like star. In the following years, CoRoT established a firm foundation
for exoplanetary research from space with the steady detection of unusual planets.

When NASA's Kepler mission was launched in 2009, the number of known planets started to soar
exponentially. Along with the transit technique, a variation known as transit timing variation (TTV)
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was also used to find additional planets in a system. Tiny variations in the transit time of a planet
can reveal other companions in the system.

In 2011, Canada's MOST (Microvariability and Oscillation of Stars) space telescope detected the
exoplanet 55 Cancri e as it transited its host star.

D. Gravitational microlensing

While both the radial velocity and transit methods rely on detecting variations in light from the star,
a completely different method uses the effect of gravity on light. Gravitational microlensing was
predicted by Albert Einstein’s general theory of

relativity. It relies on the fact that objects with large Microlensing
masses can bend light around them. If the right

alignment occurs, light travelling towards an observer ® ®
from a distant star can be bent around an intervening [
star, which acts as a lens. The light from the background o o

star becomes amplified. If a planet is in orbit around the
star acting as a lens, a small bump appears in what
would otherwise be a smooth light curve. This

n
a
2
s
=
="
@

phenomenon is called microlensing.

A team led by Ian Bond at the University of Edinburgh
revealed the first microlensing planet in 2004.
Microlensing is extremely sensitive and can detect very small planets. However, its main
disadvantage is that it is a chance occurrence and is hard to predict. It also does not occur
periodically.

Gravitational microlensing due to a planet

E. Direct imaging

It is extremely difficult to directly image exoplanets, as the light
from the star overwhelms the planet by more than a factor of a
million. Even when the light of the star is artificially blocked,
most planets are too faint or too close to the star to be seen.
However, it is possible to image young, massive planets at a
great distance from their host star. The first directly imaged
planet — a young planet with a mass a few times that of Jupiter —
was discovered in 2004 by a team led by Gaél Chauvin at the

European Southern Observatory in Chile. Space telescopes like
Direct imaging of a planet JWST provide the best capabilities for direct imaging.

A 700 of exoplanets

The existence of exoplanets is now established beyond doubt, and a variety of detection techniques
are used to obtain various parameters such as mass, radius, orbital period, eccentricity, and
composition of exoplanets. However, each technique provides only a part of the bigger picture, and
follow-up observations are almost always needed to confirm the nature of the planet.

The picture that is emerging now is of a realm of weird and wonderful exoplanets, many of which
could not have been imagined by science fiction! We have come to understand that our Solar System,
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with its small rocky planets in the inner regions and the large gas and icy giants in the outer regions,
is not at all the standard planetary system in the galaxy!

Jupiter, the largest planet in our Solar System, is around 318 times the mass of Earth, but it is still
dwarfed by some of its exoplanetary cousins. A glance at the Extrasolar Planet Encyclopaedia
reveals more than 20 confirmed exoplanets that have over 50 times the mass of Jupiter. Many of
these orbit close to their parent star, hence the term "hot Jupiter" is used for them. Others orbit much
farther from their parent star than any of our planets do from the Sun.

By far, the vast majority of exoplanets detected to date are of a size that appears to be absent from
our Solar System! They are named "super-Earths" or "mini-Neptunes" as they have masses between
those of Earth and Neptune. Since for most of these exoplanets only the mass or the radius, but not
both values, are known, it is not possible to determine if they are small and rocky Earth-like planets
or slightly larger gas-enshrouded Neptune-like planets.

If the mass and radius have been determined, it is possible to get an idea of the composition of a
planet by comparing the calculated density to predictions from computer-generated models. In the
case of potentially rocky worlds, a low density could indicate an "ocean planet" — one having oceans
on its surface.

The planets in our Solar System formed in a protoplanetary disk that was rich in silicon and oxygen.
Some models predict that disks around other stars could be rich in carbon instead. Planets in such
systems could have layers of graphite or diamonds depending on the pressure within the planet.

If we could image the planet HD 209458b — the first planet measured via the transit method — it
would resemble a giant comet! This is because the planet is so close to its host star that its
atmosphere is evaporating, leaving a tail of material stretching out behind it in its orbit.

Terrestrial exoplanets orbiting close to their star would also feel the heat — both directly from the
star as well as from tidal forces. Hence, it is thought that "lava planets" could exist close to stars.
These are hypothetical planets where the entire surface would be made of molten rock.

In our Solar System, the planets all have almost circular orbits, but some exoplanets have been
discovered with extremely elliptical orbits. This indicates a violent dynamical past, where the
planets likely had unstable gravitational interactions with other planets or stars. These types of
interactions can eject planets from a system while dramatically changing the orbits of the remaining
planets.

The orbital planes of some exoplanets are found to make large angles with respect to the stellar
equator. They are dubbed "misaligned planets." Some planets even orbit around the poles of the star
rather than the equator!

Exoplanet Atmospheres
To make progress in understanding how planets and planetary systems came into existence, it will
be necessary to study not only the properties of individual planets but also their atmospheres.

Planetary atmospheres are key to understanding what planets are made of, which is essential for
uncovering their formation and evolution stages.
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Elements in the atmospheres of exoplanets can be detected via two different methods. In one
method, the light from the star passing through the planet's atmosphere can be absorbed by elements
in the atmosphere. This creates a deeper transit at particular wavelengths and can be used to reveal
the presence of the molecules that have absorbed the light. The other method relies on observing the
combined spectrum of the star and planet when both are visible, and then observing the star alone
when the planet is behind it. Subtracting the two spectra will leave the spectrum of the planet, from
which details of its atmosphere can be inferred.

The spectra of
exoplanets obtained to
date are not very
detailed. However,
molecules such as water,
carbon monoxide, and
sodium  have  been
Spectrum of a planetary atmosphere detected. JWST s
pioneering the study of
planetary atmospheres. Recently, atmospheres have been detected around terrestrial exoplanets,
which is an important step towards eventually detecting signs of potential life. Biosignatures in the
atmospheres of terrestrial planets might become detectable with improved technology.
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The Future of Exoplanet Studies

This is an exciting time for exoplanet research. With the steady rise in the number and types of
exoplanets, there is undoubtedly much to be learned. As we transition from an era of detecting
exoplanets to one of characterizing them, entirely new areas of research may develop. By analogy
with our Solar System, moons should exist around exoplanets, and they might provide potential
habitats for life. The search for exomoons is ongoing, but none have been detected so far.

The CoRoT and Kepler space telescopes revolutionized the field of exoplanets, and we can look
forward to an exciting period ahead with results from space-based telescopes like JWST. New
missions are being devised to detect small planets around bright stars. Because the host stars are
bright, the masses of the detected planets can be determined from radial velocity observations at
ground-based observatories. Both mass and size are essential for characterizing these new
discoveries.

Europe's CHaracterising ExOPlanets Satellite (CHEOPS) mission, a partnership between ESA and
Switzerland, was launched in December 2019 and started operations in April 2020. Using high
precision transit photometry, this mission studies known exoplanets that are smaller than Saturn and
orbit close to bright stars.

Understanding the true nature of planets requires not only measurements of mass and radius but also
a study of their atmospheric properties. By determining the physical extent of the atmospheres of
super-Earths, CHEOPS will be able to discriminate between Earth-like planets where life as we
know it could blossom and other kinds of Earth-mass planets (hydrogen-rich Earths, ocean planets),
which challenge our current understanding of habitability. As with any science mission, CHEOPS
will also address more speculative science questions, such as searching for photometric signatures
of exomoons (moons orbiting exoplanets), rings, and Trojans, and will probe questions beyond
exoplanet science.
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The NASA/ESA/CSA James Webb Space Telescope, launched in 2021, is providing game-changing
new capabilities for observing exoplanets and their atmospheres. With a suite of four instruments
operating at infrared wavelengths, Webb will employ several techniques to investigate these
extrasolar bodies.

Highly sensitive spectroscopic observation of transiting
planets—with similar characteristics in terms of size and
mass—will usher in the era of comparative planetology for
exoplanets.

Webb will characterize exoplanet atmospheres by recording
absorption, reflection, and emission spectra at infrared
wavelengths for planets spanning a range of sizes, from
super-Earths to gas giants. It will take advantage of the fact
James Webb Space Telescope that, at these wavelengths, molecules in the atmospheres of
launched in 2021 exoplanets exhibit a large number of spectral features,
providing observers with a rich set of diagnostic tools, many

of which are not accessible from the ground.

Webb will also be able to directly image some young and massive exoplanets orbiting at larger
distances from their parent star than most transiting ones. Three of Webb's instruments have high-
contrast imaging capabilities (in two cases this is implemented using a coronagraph) to minimize
the glare of the parent star, making it easier to image the planet. Observations with multiple infrared
filters will provide extensive information on these planets, their properties, and their formation
mechanisms

Plato

The PLATO (PLAnetary Transits and Oscillations of stars) mission of ESA is scheduled for launch
in 2026. PLATO is designed to detect and characterize a large number of new extrasolar planetary
systems by searching hundreds of thousands of bright stars for transiting planets. PLATO will have
the unique capability to find and determine the properties of terrestrial planets that orbit in the
habitable zone around stars similar to our Sun.

Ariel

Moving beyond discovery toward studying and understanding, ESA's Ariel (Atmospheric Remote-
sensing Infrared Exoplanet Large-survey) mission will conduct a chemical census of a large, well-
defined, and diverse sample of exoplanets. Conducting simultaneous observations across a range of
visible and infrared wavelengths, the mission will enable a study of exoplanets both as individuals
and as populations

Due for launch in 2029, Ariel is designed to perform high-accuracy transit, eclipse, and phase-curve
multiband observations employing simultaneous photometry in the visible and spectroscopy in the
near-infrared wavelengths. It will observe and study approximately 1000 preferentially warm and
hot transiting gas giants, Neptunes, and super-Earths around a range of stellar types and planetary
system architectures. With a wide variety of space telescopes, we can expect to come closer to
finding "Earth 2.0," while at the same time adding more strange and unexpected planets to the
exoplanetary zoo. Exciting times lie ahead for all interested in this new field
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Outsmarting Einstein: The Clever Bet with a Twist
Albert Einstein was on a flight sitting next to an Indian man. Einstein told him that he was a great scientist
from Germany and proposed a bet. He said, "I'll ask you a question, and if you can't answer it, you'll give me
%500. Then, you can ask me a question, and if [ can't answer it, I'll give you X50,000."
The Indian man thought it was a good deal and agreed.
Einstein asked, "What is the distance between Earth and the moon?"
The Indian man didn't know, so he handed Einstein X500.
Then it was the Indian man's turn. He asked Einstein, "Which animal goes up a mountain with three legs and
comes down with four?"
Einstein thought for a long time but couldn't figure it out, so he gave the Indian man X50,000.
Annoyed, Einstein woke up the Indian man and asked, "What animal goes up a mountain with three legs and

comes down with four?"

The Indian man handed Einstein 500 and said, "I don't know either.
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Geology for Sustainable Urban Living

Today, most cities face one or the other kind of problem largely due to poor
planning and inadequate understanding of the subsurface. As the cities
started expanding and the urban population increased manifold, various
problems cropped up and bothered the municipal authorities. This has led to
rethinking on many urban issues. The most burning issue is flooding during Dr KN Radhika
excessive rainfall. Glaring incidents of Bengaluru experiencing floods Geologist, Bangalore
during monsoon have been on record several times in the last five years.
There could be many reasons, like excess rainfall in a short period, encroachment of stream
channels, choking of drains, and disregard for terrain conditions while planning cities, which are
major reasons for flooding. While the weather conditions heavy downpours can’t be controlled by
humans, the preparedness to face such an eventuality definitely lies with municipal authorities.
Encroachment and garbage choking the streams can be handled by strict actions. The terrain
conditions in terms of land elevations and depressions are of greater importance in planning flood
control in Bangalore. Bangalore is a landmass of elevations, depressions, and ideal terrain for
effective flood control planning. However, the present Bengaluru oft-late, especially after 2020, has
grown haphazardly without minding the ground conditions. Both surface and subsurface conditions,
which constitute the geology of the terrain, are crucial in controlling flooding. Bangalore terrain
clearly contains peninsular gneissic rocks with amphibolites that have been weathered to various
degrees. As a result, the soil thickness is very deep in some places and very thin in some areas.
Terrainwise also, Basavanagudi, Malleshwaram, Chamarajapete, etc. areas are in higher elevation,
and areas around Hosakerehalli, Banashankari, etc. are relatively low-lying. The natural flow of
surface water will follow these conditions. However, due to haphazard growth, these natural
elevation conditions have been ignored, leading to frequent flooding during heavy rainfall. Hence,
there is an urgent need to understand the detailed geology and landscape pattern using geospatial
software on a detailed scale to redesign the flow and flood paths of urban water to prevent marooning
of residential areas on the one hand and to harness the flooded water to use for domestic and utilities
within the metropolitan city.

Understanding subsurface geology is crucial in many mega constructions like metro rail, which
involves crores of rupees of cost. With the poor understanding of subsurface geology may lead to
huge losses, especially in mega construction. It may be recalled that there was a sudden subsidence
of land in Tannery Road while preparing the ground for tunnel boring, with rapid urbanization,
several old waste dumping sites would have been wholly buried with soil leaving behind the
slightest clue for the buried waste, which may ultimately lead to big constructive problems.

Geological investigations in a metropolitan city like Bengaluru are crucial for taking precautions
against natural hazards, especially earthquakes. As per the records available for over 100 years,
Bengaluru has been witnessing earthquakes periodically, with a smaller magnitude, the highest
recorded being 4.3 on Richter Scale. Any higher magnitude earthquake may lead to hazardous
impacts. The most common impact during an earthquake is the collapse of buildings, which in turn
would cause severe damage to life and property. While preventing earthquakes is beyond human
reach, the only option is being prepared to face such an eventuality. Most parts of old Bangalore city
like Chickpet, BAlepet, Malleshwaram, Rajajinagar, and others have very narrow roads, where it is
impossible to evacuate people in the event of a big earthquake, which would jolt the entire area and
roads and lanes will be filled with a litter of building debris. So, it would e difficult to conduct rescue
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operations n the worst situation. While altering the layouts of old parts of the city is difficult, at least
future extensions and layouts of Bangalore city should be planned and permitted, keeping this in
view.

Any city’s holistic planning also involves preserving its natural landscape, be it a small hill, valley,
rock boulders, etc. They are not only necessary for beautification but also for nurturing the
intellectual well-being of its residents. Kyoto city, the ancient capital of Japan, hosts over 40% of
its natural vegetation kept intact and adds significant value to the city's aesthetics besides its
residents' overall health. Therefore, geo-conversation of urban areas is crucial. Though there are
several such places in Bengaluru, only the peninsular gneisses of Lalbagh are protected. Around
Bengaluru, many areas with rock boulders and small hills have been destroyed due to the lure of
developers and land grabbers, Govt. conveniently joining hands with such recreational activities.
Areas surrounding Bengaluru, like Nandi hills, Savandurg, Ramnagar, and others, where beautiful
monoliths, generally called massifs should be protected through stringent laws.

Thus, urban geology is an important emerging aspect that needs to be understood while planning
cities with a humane approach.

skook skok skok

Science Tidbits: Facts That Make You Think

* The Eiffel Tower can be 15 cm taller during the summer.
Due to thermal expansion, when the iron in the Eiffel Tower heats up, the
particles gain kinetic energy and take up more space, making the tower taller.

* Bananas are berries, but strawberries aren’t.
Botanically, a berry is a fruit produced from the ovary of a single flower with
seeds embedded in the flesh. By this definition, bananas are berries, while
strawberries are not.

* A day on Venus is longer than a year on Venus.
Venus takes 243 Earth days to rotate once on its axis, but only 225 Earth days to
complete one orbit around the Sun.

*  Water can boil and freeze at the same time.
This phenomenon, known as the “triple point,” occurs when a substance can
exist in all three states of matter (solid, liquid, and gas) simultaneously at a
specific temperature and pressure.

Hot water freezes faster than cold water.
Known as the Mpemba effect, under certain conditions, warmer water can
freeze faster than cooler water, though the exact reasons are still debated.

* There are more stars in the universe than grains of sand on all the Earth’s
beaches.
The observable universe is vast, with an estimated 100 billion galaxies, each
containing hundreds of billions of stars.
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Regulations necessary before empowering the Al

When an invention is made, the common
man normally gets excited to know, how it
could ease his life. The commercial segment
would explore, how it could be incorporated
into its business. Be it the printing
technology replacing the handwriting
during the Industrial Revolution, motor
vehicles replacing the animal-driven carts
during the late 19th century or the
computers replacing many of the human-driven activities
in the recent decades; regulations were necessary. At
present, everyone is feeling the entry of Artificial | entry of Al in their life. Foreseeing
Intelligence (Al) in their life. the domination of Al-driven gadgets
over human beings, it would be wise

Dr. Karimbi K. Mahesh Dr. Kavitha K. Mahesh

Department of Physics, Nagarjuna ~ Department of Data Science,

College of Engineering and Prasanna School of Public Health

At present, everyone is feeling the

Almost all the previously introduced inventions and the
resulting equipment are normally controlled by the human
beings. A trained person apart from initiating; could also intercept, manipulate, accelerate or
terminate an ongoing function using his/her ‘natural intelligence’. However, in the Al systems, once
the function is initiated, the rest are expected to be done by “artificial intelligence’. This expectation
would not only control the functioning of the computer but, also the ‘equipment’ which is previously
handled by the human beings. Depending on the training received, the system uses its own

to regulate its deployment.

(artificial) intelligence. Moreover, it can also suggest the actions to human beings because of its
capability to think. The advantages are seen in predictive diagnostics, predicting industrial
catastrophes, predicting natural calamities, solving protein structures, rapid translation of languages,
GPS functions, auto driving, correlating the sections of law, coding and so on.

If cautious, Al could definitely prove beneficial to the society. Else, along with the ‘human
errors’, we may also have to witness the ‘machine errors’. In addition, mischief-makers could play
their role with malicious intentions or ulterior motives. In order to avert, following could be few of
the aspects to pay attention. (1) Having well-suited protocols through the stages of design,
development, testing, prototypes and fabrication involving Al. (2) Providing training and upskilling
the users and service providers. This is apparent in the present scenario of digital usage in the
government and financial sectors, the inability to carry out the expected tasks is blamed upon the
computer ‘system’ due to lack of training and human attributes. With Al at times, they may have to
act like surgeons operating a live person. (3) Setting the limits in the developing stages to the
innovators and educating the limits to the users are vital. (4) There should be zero error at any stages
mentioned above. Identification of possible hazards at every stage should be mandatory. The process
shouldn’t be furthered in the absence of known remedial measures to deal with the hazardous
situations. (5) While employing the Al machines or gadgets as alternative to the persons for any jobs,
priority should be to the human beings. Training before the job is a prerequisite to both the men and
machines. If emphasis is on the ‘life’, Al machines could be preferred. However, among other
parameters, it would be humane to prioritise commercials at the end. In a broader sense, Al in any
form should be employed without violating the right to livelihood for the human beings. (6) In the
employment scenario again, there are aspects such as, merit, equal opportunity, reservation and so on.
The society is still coping to have balance among them. When Al enters the job market, it would be
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another player. (7) Influencing the decision making could be another major consequence. When Al
could be used for predictive analyses, it means that based on the Al models built, opinions could also
be shaped. They may influence the marketing, politics, social practices etc. (8) Al, like any other
technologies, shall be two-edged sword if it parks with the miscreants or the nonchalant learners.
Moreover, the consequences could be relatively sharper than other technologies.

Therefore, it shouldn’t be a concern if the implementation of Al technology is in a slow phase, rather
than providing room for any havoc. Measures are necessary to obviate the harmful effects and
regulate Al It is required to impart suitable training to the workforce involving engineers, doctors,
advocates, administrators, pilots, bankers and so on in the public domain to adapt Al tools. They
cannot be mute spectators or inane followers of the Al machines. Thus, empowering Al might need
regulation, sooner than later.
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How important is Earth (and Earth Science) to society?

The paper on which this article is printed, reading glasses, paste, blade,
kitchen slab, spoon, plate, fan, tiles, cell phone, battery, car, petrol.....
What is the common thread that passes through these diverse items?

They all contain materials obtained from Mother Earth!

Dr. R Shankar

This article, being published sometime after the Earth Day (April 22), [gJE0ENEIGUTRE) g (11 H)
Mangalore University

showcases the significance of the earth and earth science to humans.

Geology is generally understood as a subject that deals with the study of rocks but it is much more
than that. It deals with the study of solid earth, its structure and composition and all the processes
that go on beneath and on the earth’s surface. Today we know that Planet Earth is not just solid earth
but is a system that includes the atmosphere, hydrosphere (all water bodies), and cryosphere
(glaciers, ice caps and sea ice) in which biosphere (plants, animals and microbes, including humans)
thrives. Therefore, we call this discipline not geology but Earth System Science; the outlook and

research in this field, therefore, is inter- and multi-disciplinary.

Earth System Science (ESS) is hugely important to us. It impacts our agriculture and economys; it
is needed for our survival and sustenance, for amenities and comforts, for our safety and sound
health, and for our well-being and happiness. The air that we breathe and the water that we drink
belong to Mother Earth; the food and fiber we consume are grown using soil — again from earth;
without these life-sustaining elements, no life would have existed and evolved over millions of

years.

First, let us consider earth resources (water, metals, non-metals, construction materials, energy

etc.).

Water needed for domestic, agricultural and industrial use is present as surface water and (under)
ground water. ESS deals with the water cycle and the distribution and movement of water.
Whereas surface water can easily be obtained from rivers and lakes, locating and tapping ground
water presents challenges. Earth scientists use electrical resistivity methods to locate groundwater.
Water is a bad conductor of electricity; so we get high electrical resistivity values where water is

present.

The importance of metals in our lives is evident even from the names of ages: Iron age, Copper age,
and Bronze age. Metals are present in almost everything that we use every day: Iron, copper,
manganese, aluminum, zinc, cobalt etc. and metal alloys are needed for manufacturing ordinary
pins, furniture, utensils and crockery, automobiles and airplanes, wires and cables, tins and tumblers
and industrial machinery. They are used in electronics, communication, construction, medicine etc.

Gold, silver, platinum, palladium and rhodium are used in jewelry as are precious and semi-precious
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stones like diamond, ruby, corundum and sapphire. Non-metals are used for the manufacture of
fertilizers, sulphur and sulphur compounds, cement, glass, chemicals, crackers etc. Metals and non-

metals are extracted from ores and other minerals.

ESS aids in locating construction materials like size stones, road metal, sand, laterite bricks and
clay for making burnt bricks. Attractive and durable rocks are used for kitchen slabs, wall paneling,

pavements, and flooring.

Our society is increasingly dependent on energy for its progress and development. We need energy
for lighting, cooking, running air conditioners, automobiles, trains, buses, industries etc. Where does
energy come from? It is conventionally obtained from coal, petroleum products (like petrol, diesel,
kerosene and aviation fuel), natural gas, shale gas, gas hydrate (shortly), and nuclear minerals
(uranium and thorium). Renewable, environment-friendly energy is harnessed from wind, water
currents, waves, tides, and salinity or temperature differences in ocean water masses — all from

Mother Earth.

Earth scientists investigate the earth’s interior and understand deep-seated processes that produce
ore deposits. Armed with this understanding and a knowledge of rock structure, age and
composition, they explore and discover ore and mineral deposits. Commonly used exploration
methods are gravity, magnetic, electrical and seismic (sound reflection and refraction). It may be
noted that food resources are renewable, meaning they can be grown every season or every year. On
the other hand, mineral resources are non-renewable. Once mined and used, they are gone. It will
take millions of years to form another mineral deposit. Hence, we must not plunder the earth

resources; we must conserve the non-renewable mineral and energy resources for future generations.
Second, natural and human-induced disasters.

Periodically we are struck by natural and

human-induced disasters like floods and

Natural
bras droughts, earthquakes and tsunamis, volcanic
eruptions, avalanches and landslides,
Man made

rockslides and mudflow, cyclones, storms and

Disasters - ]

fires, acid rain, heat waves and cold spells. They cause colossal loss of human/ other lives and

hurricanes, coastal erosion, soil erosion, forest

property damage. The 2004 tsunami, the 1985 Kashmir earthquake, the 1770 Bengal famine, the
1870s/1890°s droughts, and cyclones in the Bay of Bengal are some classic ones that have struck
and devastated our country. ESS knowledge offers insights into deep-seated and surface processes
of Planet Earth. With this, it is possible to fairly well predict, and mitigate these disasters and

minimise their impact.
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Third, engineering geological projects.

Modern society has embarked on several mega civil engineering projects. For example, dams,
reservoirs, nuclear power plants, high-rise buildings, tunnels, highways, railway lines, metro lines
and runways. They must not be built across faults (planes along which movement is possible when
an earthquake occurs) but on strong foundations. Reservoir water should not seep underground.
Alignment of tunnels, highways, railway/metro lines must consider the direction and slope angle of
rocks; otherwise, rocks may cave in and the engineering structures will be rendered unsafe. All this
can be ensured with a thorough knowledge of rocks, their structure and strength properties. Thus,
ESS and investigations help in the location, design, construction, operation and maintenance of all

mega-engineering structures.

Meteorologists study parameters and patterns in the atmosphere and oceans, which will enable them
to predict rainfall a few days in advance. As the tropical scenario is remarkably complex, predictions
are not “on the dot” despite sophisticated mathematical modelling. Besides, the Indian monsoon has

a wide geographical variability.

Nowadays, there is considerable debate on climate change. What is it? Ever since the Industrial
Revolution started in the 1850’s, the combustion of coal, petroleum and gas (collectively called
fossil fuels) increased phenomenally. This led to an ever-increasing emission of carbon dioxide to
the atmosphere, resulting in the greenhouse effect. Carbon dioxide (and some other gases) traps
some amount of heat in the atmosphere. This warms up the atmosphere in much the same way a
greenhouse is warmed up. Hence the name greenhouse gas. Fossil fuel combustion, deforestation
and other human activities have increased the emission of carbon dioxide to the atmosphere, and
hence led to an increase in atmospheric temperature. This has led to the melting of ice sheets and
glaciers, rise in sea level, changes in weather patterns, agriculture patterns etc. These human-induced
alterations have been termed climate change. Climate change is distinct from the natural variability
of climate. Distinguishing between natural and human-induced changes in climate is a challenging
problem studied by earth science specialists. They investigate tree rings, layers in ocean and lake
sediments, ice cores, etc. to know how the climate was in the past. Such data, coupled with the
present-day weather pattern, are used to model the future climatic scenario. In other words, the

mystery of the future can be solved with a mastery over the present and the history of the past.

Polar regions — the Arctic and the Antarctic — are refrigerators of Mother Earth! As polar regions
receive very little solar energy, they are cold; hence, the warm water that comes from tropical regions
is cooled. The cold seawater, along with nutrients and dissolved oxygen, sinks to the sea bottom and

travels to all major oceans of the world, thus ventilating and nourishing them with nutrients. This is
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crucial for marine life and ecology. Data on past climate

have been obtained by studying ice layers from
Antarctica, Greenland etc. Comparing recent climate
data with them provides the basis to conclude that climate

change is real and happening. Climate change has

resulted in melting polar ice sheets. As a result, the Arctic

may be laid bare in a few decades time, paving the way
for the exploration and extraction of oil and natural gas hidden there. Nations are making plans for

such endeavours.

Geo-engineering aims at capturing the carbon dioxide that results from human activities and storing
it inside the bowels of the earth such that atmospheric carbon dioxide concentration, and hence the
earth’s temperature, comes down. This is like the reverse of the greenhouse effect and global

warming.

Developmental activities have taken a toll on the health of our planet. Our soil, air, rivers and oceans
have been polluted with innumerable types of pollutants. Microplastics is the most recent addition
to the list. Environmental geoscientists trace the origin of pollutants and determine the way they
are dispersed and transported in the environment. This will enable the planning of remedial action

to combat and minimise the effects of pollution.

Urban planning needs a knowledge of ESS. Locating different types of buildings and facilities in
different parts of a city, preserving, protecting and desilting of water bodies, maintenance of Raaja
kaaluves and storm-water drains and other aspects are important for planning a good city and

avoiding disasters in the future. The disaster that struck Bengaluuru recently is a case in point.

Besides being a huge repository of mineral, energy and food resources, oceans play other
noteworthy roles too: Ocean currents distribute nutrients, heat and
oxygen to all parts of the ocean. Without them, marine life would
not have survived. Currents can help in saving fuel for ships. Tides
(periodic rise and fall of sea level) are useful in navigation. Ships

can easily enter and exit harbours at high tide when sea level is high.

Besides providing oxygen for all living beings, the atmosphere acts

as a protective shield. The ozone layer blocks ultraviolet radiation

from reaching the earth, which otherwise would cause skin cancer

and other illnesses to humans and other life forms.

The magnetosphere, another layer of the atmosphere, protects our planet from harmful solar and

cosmic particle radiations.
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Hippocrates said, “If you want to learn about the health of a population, look at the air they breathe,
the water they drink, and the places where they live.” This statement reflects the importance of
earth elements to human health — clean air, clean water and clean food with macro- and micro-
nutrients. It must be noted that too much or too little of any micronutrient is bad for health. For
example, arsenic and fluorine in groundwater can cause cancer and skin lesions and fluorosis. Thus,
earth materials (like rocks, soil, water, minerals, dust and volcanic spurring the growth of a new
field called medical geology. Soil (with macro- and micro-elements) has a similar effect on the
growth of plants and crops. Agro-geology deals with such studies and how soil can be treated to

correct for excess/deficiency in nutrient elements.

ESS can help forensic scientists in tracking culprits of crimes. For example, consider that a patch
of mud or small stones are stuck to the sole of footwear or to the tyre of a vehicle used by a criminal.
Detailed studies of the mud/ stone samples can lead us to the place where these samples may have
originated — in essence, the place of crime. This is one example of how forensic geology can be

used in crime detection.

Plans are on the anvil to establish human settlement on other planets. But do those planets have
water, oxygen and other favourable conditions for human survival? The European Space Agency
launched the JUICE space probe recently to find out if Jupiter’s icy moons are capable of hosting
extra-terrestrial life in their hidden oceans. Answers to such questions can come from planetary
geology, which deals with the study of processes taking place in other planets. With a good
understanding of earth processes, it is possible to interpret data from other planets and gain insights
into the conditions prevailing there. In the age of Chandrayaan and Mangalyaan, we must gain
enough gyaan about planetary bodies — earth-like planets, meteorites etc. Asteroids are known to
contain rare earth elements and platinum group of elements — elements that are crucially needed to
manufacture electronic goods etc. Moon has also attracted our attention because helium-3 may
possibly be extracted from lunar atmosphere; helium-3 is an isotope of hydrogen that can produce

100 times more energy compared to uranium.

As you could see, we need earth system science in all walks of life! Not just humans, all life forms
need Mother Earth! ESS contributes significantly to sustaining the planet - by studying it, learning
from it and predicting the possible outcomes that our actions and reactions bring. Awareness of ESS
is essential for everyone for sustainable development of human race and sustainable development

of earth resources. It can fundamentally change the way we see and interact with the world around us.

There is No life, No comforts, No fun WITHOUT Earth Resources and Earth System Science!
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KAAS Fellowship Award: A Tribute to Excellence
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KAAS President Felicitation: Celebrating a Visionary Leader

Dignitaries unveiling the
commemorative volume dedicated
to Dr. K. Siddappa

Inauguration of the felicitation program
by esteemed dignitaries, marking a
significant event in the KAAS calendar

A large and engaged audience gathers to honor Dr. K. Siddappa during the felicitation ceremony

On 17.07.2024 a grand felicitation program was held to honor Dr. K. Siddappa, the esteemed
President of KAAS, in recognition of his immense contributions to science and education. The
event, attended by numerous dignitaries and a large audience, celebrated Dr. Siddappa's impactful
career and dedication to advancing scientific knowledge. A commemorative volume dedicated to
Dr. Siddappa, edited by Muktha B. Kagali, was also released during the program. The event was
marked by heartfelt speeches, tributes, and an overwhelming display of respect and admiration from

all those present.
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KAAS Members: Participation in Notable Events

Graduation Ceremony at Global Academy of Technology

e The Global Academy of Technology,

’é‘ GLOBAL ACADEMY OF TECHNOLOGY 355

Bangalore, celebrated the graduation
ceremony for the 2020-2024 batch on
its premises. Dr. G. N. Dayananda, a
member of the Executive Committee of
the Karnataka Association for the
Advancement of Science, graced the
occasion as the chief guest. The event
honored the graduates' achievements
| and marked a significant milestone in
their academic journey.

KAAS Member Participates in 17th International Earth Science Olympiad

Dr. R. Shankar, a distinguished member of the
Karnataka Association for the Advancement of
Science (KAAS), participated as an expert in
the 17th International Earth Science Olympiad
(IESO) held in Beijing, China. The event, which
brought together young high school students
from around the world, focused on promoting
Earth science education and international
collaboration among students and experts. As a
seasoned geoscientist, Dr. Shankar contributed
his expertise to the event, assisting in the
evaluation of participants and sharing his knowledge on contemporary issues in Earth sciences. His
involvement not only highlighted the global relevance of Indian scientific expertise but also
strengthened KAAS's commitment to fostering international cooperation in scientific education.
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Jnana Vignana Samithi Expands to Rajarajeshwarinagar

\
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Jnana Vignana Samithi has proudly
inaugurated a new branch in the
Rajarajeshwarinagar Vidhanasabha
constituency. Dr. Basavaraj A. Kagali,
Vice President of the Karnataka
Association for the Advancement of
Science, graced the event as the chief
guest. His presence underscored the
importance of this expansion and the
commitment to fostering scientific and
educational advancements in the region.
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KAAS Activities

The Karnataka Association for the Advancement of Science (KAAS) made significant strides
in fostering scientific inquiry and knowledge dissemination during the years 2022-23. Through
a series of well-structured programs and collaborative efforts, KAAS continued to strengthen
its commitment to the advancement of science and its applications for societal benefit.

Report on KAAS Activities for the Year 2022-23

1. Special Lectures on 2021 Nobel Prize Topics

KAAS, in collaboration with BIET, Davanagere, organized lectures on 2021 Nobel Prize-winning
subjects on August 26, 2022. Esteemed speakers Prof. Ravi Nanjundaiah and Dr. Putturaya delivered
talks that resonated well with faculty and students alike.

2. Establishment of KAAS Centre at Davanagere University

On September 8, 2022, KAAS expanded its reach by instituting a new center at Davanagere
University. The center has already seen significant participation, with 20 faculty members becoming
life members.

3. Renewal of KAAS Registration
Efforts to renew KAAS registration were initiated with the submission of necessary documents to
the Registrar of Cooperative Societies on August 16, 2022.

4. International Geodiversity Day Celebration

On October 19, 2022, KAAS celebrated International Geodiversity Day at Bangalore University.
The event highlighted the importance of geoscience, featuring lectures, a quiz program, and
presentations on geological monuments.

5. Formation of Magazine Committee

A committee was formed to launch a bi-monthly magazine featuring scientific articles aimed at
higher secondary students. The first issue is set to include contributions in both Kannada and
English.

6. Organizational Meetings
KAAS conducted seven EC meetings, two general body meetings, and two magazine committee
meetings to discuss various activities.

7. Efforts to Secure New Office Accommodation
In response to the deteriorating condition of the KAAS office, steps have been taken to acquire new
premises at Jnana Bharathi campus, with the university agreeing to provide the space.

8. Participation in Vijnana Mela
KAAS members actively participated in Vijnana Mela, organized by PES University, engaging with
students and teachers from 100 government schools and presenting various science modules.

9. Participation in Aerofest 2022
Dr. G.N. Dayananda, a KAAS Executive Committee Member, was invited as the Chief Guest at
Aerofest 2022, a national event organized by CSIR-NAL for school students.

10. Invited Talk on NiTi Shape Memory Alloys
KAAS organized a talk by Dr. Petr Sittner from the Czech Academy of Sciences on February 23,
2023, at Central College. The event saw participation from students, researchers, and faculty.
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11. Science Day Celebrations
KAAS celebrated Science Day at Davanagere University and PES University, featuring lectures on
Nobel Prize topics and discussions on the significance of Sir C.V. Raman's discoveries.

12. KAAS News
Since July 2022, KAAS has published twelve issues of "KAAS NEWS," covering a wide range of
scientific topics, under the editorship of Prof. M.N. Anandram.

Report on KAAS Activities for the Year 2023-24

Teacher Facilitation Program: Held at Davanagere University, with resource persons Dr. K.
Siddappa, Dr. R. Shankar, and Smt. Mukta, this program offered training for teachers, research
scholars, and non-teaching staff.

1. Special Lectures:

o 17th July 2023: Prof. G.K. Surya Prakash from the University of Southern
California delivered a lecture on "The Methanol Economy" at Bangalore University.
The event featured esteemed guests including Prof. G.K. Narayana Reddy and Prof.
C. Srinivas.

o 1st September 2023: Dr. Natesh from Bangalore University’s Microbiology
Department presented on "Entrepreneurial Biotechnology: Opportunities and
Challenges."

2. Website Launch: KAAS launched its official website (kaasorg.com) with contributions
from the Website Committee led by Dr. Shankar.

3. Strategic Planning: A special general body meeting on 13th April 2023 outlined the
programs for the year, while a subsequent meeting on 6th May 2023 introduced 10 new life
members.

4. Collaborative Initiatives:

o Brainstorming Session (2nd February 2024): In collaboration with TIGS and PES
University, this session focused on leveraging multi-institutional research for societal
benefit. Key discussions centered on medicinal plant research, eco-friendly products,
air quality issues, and genetic literacy.

o Geoheritage Proposal: A proposal to the Karnataka government on geoheritage
sites was positively received, with further discussions scheduled.

5. Faculty Development Program: A two-day workshop on “Skills for Quality Research and
Publication” was held in September 2023.

6. Annual Science Day Lecture: Dr. Dinesha K. Srivastava delivered an insightful lecture on
"Climate Change and Sustainable Energy" at PES University on 25th March 2024.

7. Regular Engagements: Over the year, 10 Executive Committee meetings were conducted
to strategize and review KAAS activities.

KAAS continues to foster scientific inquiry and collaboration, driving forward its mission of societal
advancement through science and technology.
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Guidelines for authors

Our Newsletter of Science Education aims to bridge the gap between scientific knowledge and its
practical application. We invite articles across various branches of science that are engaging and
accessible to students, teachers, and the general public. We welcome submissions in the following
categories:

Reviews of significant scientific advancements
Innovative teaching methods

Curriculum development

Educational technology

Simplified explanations of complex concepts
Impact of science on society
Interdisciplinary science

Historical perspectives

Biographies of notable scientists

Student projects and experiments

DIY experiments

Science career insights

Book and resource reviews

Latest science news and updates

Research summaries

Submission Instructions:

Title: Provide a precise title (4-10 words) that captures the essence of the article and appeals to
general readers or describes the technical content.

Author(s): Include the author's name, phone number, mailing address, a photograph, and a brief
biography (up to 20 words).

Summary: Write a concise summary (2-4 sentences) highlighting the key points of the article.

Text: Use simple language (Kannada or English) and short sentences. Break the text into logical
sections with clear headings and sub-headings. Articles should generally be between 1000 and 1500
words.

Illustrations: Use figures, charts, and schemes liberally, ensuring high quality and clarity. Number
all illustrations consecutively and provide detailed captions. For illustrations from other sources,
ensure proper credit and obtain reproduction permission.

Tables: Number all tables consecutively (e.g., Table 1) and provide a descriptive title for each. Tables
should be self-contained with brief column headings. Footnotes should be indicated by superscript
symbols and placed at the bottom of the table.

Boxes: Use boxed items for summaries, biographical, and historical notes that enhance reader
interest. Each box should be self-contained, fitting on a printed page, and not exceeding 100-150
words.

Language Preference: Kannada articles are preferable as they help us reach rural teachers and
students effectively.

Please email your completed, signed manuscript to the newsletter's editorial office. We look forward
to your contributions that will make science engaging and accessible for all.
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