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The Beauty and Importance of Mathematics

By Dikshit Pandey
Ph.D. Scholar, Mathematics
Govt. P.G. College, Manila

Mathematics is often described as the language of the universe. From simple counting to complex
eguations, mathematics helps us understand patterns, structures, and relationships in the world
around us. It plays a fundamental role in science, technology, engineering, economics, and daily
life.

In everyday situations, mathematics helps us manage money, measure time, calculate distances,
and make logical decisions. Beyond practical applications, mathematics develops critical thinking
and problem-solving skills. It trains the mind to think clearly, logically, and systematically.

In higher education and research, mathematics becomes even more powerful. Advanced fields
such as algebra, analysis, topology, and applied mathematics contribute to innovations in artificial
intelligence, data science, physics, and engineering. Without mathematics, modern technological
progress would not be possible.

In conclusion, mathematics is not just a subject studied in school; it is a powerful tool that shapes
our understanding of reality. Its beauty lies in its precision, logic, and universal applicability. For
students and researchers alike, mathematics opens the door to deeper knowledge and discovery.




The Invisible Battle: Why Doing Academic
Research in India Is Harder Than It Looks

Jay Paliwal
Ph.D. Scholar, Mathematics

Govt. P.G. College, Manila

1 Introduction

In today's India, we proudly celebrate remarkable
milestones in research and technology—from his-
toric lunar missions and satellite launches from Sri-
harikota to high-profile Al summits in New Delhi.
These achievements symbolize national progress
and scientific excellence. However, behind these
headline successes lies a quieter, less visible real-
ity. Many researchers continue to struggle with de-
layed fellowships, limited access to quality journals,
administrative burdens, inadequate infrastructure,
and career uncertainty. While the nation applauds
breakthroughs, the everyday challenges faced by
scholars often go unnoticed.

2 Unequal Access of Knowl-
edge

Throughout history, it has often been said that
knowledge should be free and shared for the collec-
tive advancement of humanity. However, in prac-
tice, this ideal remains largely rhetorical. Beyond
a few premier institutions, many universities and
research centers lack access to high-impact jour-
nals, as most scholarly publications remain locked
behind expensive paywalls. Ironically, researchers
from these institutions are still expected to pub-
lish in reputed international journals and compete
on a global stage. This expectation creates a struc-
tural imbalance: how can scholars compete interna-
tionally when they must rely on outdated resources
or limited open-access materials, which may not
always represent the latest or highest-quality re-
search? Without equitable access to knowledge, the
call for global competitiveness risks becoming aspi-
rational rather than attainable.

3 Delayed Funding

One of the major challenges facing academic re-
search in India is the inadequate allocation of funds.
The overall expenditure on research and develop-
ment remains significantly lower compared to many
developed nations. Even when research projects
are approved, the disbursement of funds is often
delayed and the sanctioned amount is frequently
insufficient to meet the actual requirements of the
project.  Such financial uncertainty disrupts re-
search planning, delays procurement of essential
resources, and adversely affects the continuity of
work. Furthermore, researchers are required to ad-
here to strict time constraints despite these fund-
ing limitations. The pressure to complete projects
within fixed deadlines, combined with irregular fi-
nancial support, often compromises the quality and
depth of research output. Importantly, this issue
is not confined to state universities alone; many
central universities also face similar administrative
and financial bottlenecks. As a result, researchers
across institutions struggle to produce work that
can compete at the global level.

4 Industry—Academia Gap

Industries consider Indian research to be too the-
oretical and not sufficiently practical; hence, there
is little to no collaboration. To some extent, this is
true because if a student wants to work hands-on
with a particular machine but it is not available in
their institute, how will they be able to work on
real-world problems? Even in highly publicized in-
novation events, instances have occurred where in-
stitutions replicated foreign models instead of pre-
senting original work. This reflects deeper struc-
tural gaps in research infrastructure and industry
linkage.



5 Career Uncertainty

After completing their hard and laborious research work, many students remain uncertain about their
next step. For the sake of stability and secu- rity, some decide to pursue a postdoctoral position,
while others apply for teaching roles. However, in India, there are far too many qualified candidates and
far too few available positions. Due to this in- tense competition and limited opportunities, many
students hesitate to choose research as a long-term career.

6 Structural Reforms

If India aims to establish itself as a global research leader, reforms must address deep structural gaps.
Broader national access to international journals would reduce academic inequality across institu-
tions. The timely release of research funds and fellowships would provide much-needed stability to
research careers. Stronger partnerships between academia and industry could help translate theoret- ical
knowledge into practical applications. Reduc- ing administrative burdens would free valuable in-
tellectual energy for innovation and inquiry. Clear, transparent, and stable academic career pathways
would also help retain talented researchers within the system. Most importantly, research must be
treated not merely as a ranking indicator, but as a long-term national investment in intellectual capi- tal
and sustainable development.
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Dr. Kavinder Bhatt
Assistant Professor
Department of English

The escalation in the Middle East is no longer a distant conflict confined to news channels.
When a foreign submarine torpedoes a naval ship just off the coast of Sri Lanka, the shockwaves reach
every corner of the subcontinent. The sinking of the Iranian frigate IRIS Dena is particularly jarring. Only
days before meeting a quiet and tragic end in the Indian Ocean, that ship and its crew were guests of
our own navy in Visakhapatnam, participating in multilateral exercises. The sudden loss of life and the
brazen nature of the attack in our maritime backyard serve as a stark reminder that the theatre of war
has expanded dangerously close to home.

At the very centre of this geopolitical storm,
caught between shifting alliances and economic
survival, lies the Chabahar Port.

For over two decades, this port on the Gulf of
Oman was hailed as our strategic masterstroke. It =~ WSS L1

was the physical manifestation of our foreign policy
ambitions. The vision was bold and necessary. By
developing Chabahar, India secured a deepwater
gateway to Afghanistan, Central Asia, and eventually
Europe, completely bypassing the hostile land routes
of Pakistan. It was our answer to the encroaching
presence of other regional powers and a crucial node in the International North South Transport
Corridor. We poured millions into its development, supplying heavy equipment, building terminals, and
envisioning a thriving trade network that would elevate our economic standing on the global stage.

IRAN

Just recently, that dream seemed completely secure. We signed a ten-year agreement to operate
the port, signalling a long-term commitment to the region and solidifying our intent to be a major
maritime player. Chabahar was supposed to be the anchor of our western maritime strategy. It was a
place where our diplomatic persistence had finally paid off, creating a tangible asset that promised
immense economic dividends. The port successfully handled millions of tonnes of cargo, facilitating
everything from humanitarian aid shipments destined for Kabul to vital commercial trade coordinating
with Moscow. Engineers and planners envisioned a bustling hub of activity that would forever alter the
balance of power in the Arabian Sea, giving us unprecedented leverage and access to markets that were
previously locked behind complex political barriers.

Then the geopolitical landscape fractured entirely. The catastrophic events of late February and
early March have completely rewritten the rules of engagement. The targeted assassination of the
Iranian supreme leader in Tehran and the subsequent retaliatory strikes have plunged the entire region
into a devastating and unpredictable war. Washington and its allies have made their stance abundantly
clear, and they have backed their aggressive military actions with crushing economic ultimatums. The
looming threat of severe financial penalties and steep tariffs on any nation doing business with Tehran
has forced a rapid and incredibly uncomfortable recalibration in New Delhi. Qur policymakers were
suddenly faced with an impossible situation, watching years of careful negotiation evaporate overnight
as the drums of war grew louder.

The evidence of this pivot is quietly hidden in plain sight within the recent Union Budget.
Observers and economic analysts quickly noticed a glaring omission. There were zero new funds



allocated for the development of the port for the upcoming fiscal year. Instead, the government
disbursed the remaining balance of its previous financial commitments. This move looks less like a
continuation of a grand strategy and more like a calculated exit. By paying off the agreed sums, we
fulfill our contractual obligations on paper while effectively halting our operational involvement. We are
stepping back from the very project we spent decades trying to build.

This is the Chabahar checkmate. We are trapped on a board where every available move comes
with unacceptable casualties. If we stay and defy the sanctions, we risk our vital economic ties with the
West. The United States remains one of our largest trading partners and a crucial source of technology
and defence cooperation. Facing punitive tariffs would cripple our domestic growth and alienate our
partners in the Quad. However, by walking away, we surrender our most significant strategic foothold in
the Middle East. We validate the criticism that our foreign policy is dictated by external pressures
rather than sovereign interests. Our departure leaves a vacuum that other powers will gladly fill, and it
deeply strains our historical and cultural ties with the Iranian people.

The silence from the highest levels of our government reflects the agonizing nature of this
dilemma. There are no easy press releases to write when you are forced to abandon a flagship
initiative. The diplomatic tightrope has simply snapped. We are witnessing the limits of our much-
touted strategic autonomy. The ability to maintain friendships with opposing factions works beautifully
in peacetime, but it crumbles the moment those factions declare total war on one another. We cannot
buy oil from the Gulf, seek defence pacts with Washington, and build ports in Iran all at the same time
anymore. The world has forced us to choose, and our choice appears to be a quiet retreat.

You might wonder why a maritime conflict and a stalled port project matter to the everyday
student or local resident here in the hills of Uttarakhand. It is easy to feel disconnected from global
trade routes when you are surrounded by the Himalayas and focused on local academic pursuits or
village life. But the realities of economics ignore geography. The closure of shipping lanes and the
ensuing chaos in the energy markets will inevitably lead to a surge in global fuel prices. Every
commodity that makes its way up the mountain roads of Kumaon depends on diesel. When
transportation costs rise, the price of basic groceries, construction materials, and everyday essentials
will spike in local markets from Pithoragarh to Almora.

Beyond the economics, the human cost is incredibly local and deeply felt. Many families in our
districts rely heavily on remittances from relatives working in the Gulf. The destabilization of the entire
Middle East directly threatens their livelihoods and physical safety. It brings the profound anxiety of a
foreign war directly into our homes and college campuses. Students are left worrying about their older
siblings and parents overseas instead of focusing on their studies or future careers. It turns a
geopolitical chess match into a deeply personal crisis for thousands of families in our region.

Chabahar Port remains physically untouched by the missiles and torpedoes. It stands fully
constructed, equipped with massive cranes and modern infrastructure, looking out over the water. Yet
it is completely paralyzed by the invisible forces of global politics. It serves as a monumental testament
to the fragility of international ambitions. We played a long and patient game, carefully advancing our
pieces across the board over twenty years. But in the end, the board itself was flipped. As we process
the unfolding tragedies of this new war and mourn the lives lost so close to our shores, we must also
reflect on what this means for our place in the world. The era of playing every side has ended, and the
consequences of our new reality will shape our policies and our daily lives for a generation.



Imagine this: you’re using Google Maps to find a café, and your phone tells you to
turn right. It feels simple. But behind that calm voice lies a mind-bending truth — your
location is calculated using ideas from Albert Einstein’s relativity.

Yes, the same theory that talks about bending space and slowing time is quietly working
above your head in orbit.

The Big Idea: Time Is Not the Same Everywhere

In school, we’re taught that time is constant — one second is one second. But
according to Einstein’s theory of relativity, time is flexible. There are two key effects
satellites must deal with: g 2
1. Special Relativity (Speed Changes Time): According to Einstein’s special relativity,
when something moves very fast, its clock ticks more slowly compared to a stationary
observer. GPS satellites orbit Earth at about 14,000 km/h. That’s incredibly fast! Because
of this speed, time on a satellite slows down slightly compared to time on Earth.
2. General Relativity (Gravity Changes Time): Einstein’s general relativity says gravity
also affects time. The stronger the gravity, the slower time moves. Satellites orbit about
20,000 km above Earth, where gravity is weaker than on the surface. So, their clocks
actually tick faster than clocks on Earth.

The Surprising Result: Time Disagrees by Microseconds
These two effects compete:
* Speed makes satellite clocks run slower. ’
* Weaker gravity makes satellite clocks run faster.
When combined, the gravity effect is stronger. So satellite clocks tick faster than Earth
clocks by about 38 microseconds per day. That sounds tiny— but in GPS termes, it’s huge.
Because GPS works by measuring the time signals take to travel from satellites to
your phone. Even a tiny timing error causes a big position error.
If relativity corrections were ignored? <
Your GPS would drift by about 10 kilometers penfda ¥ minutes, your
ion.system would become useless. e, '

3




A Real-Life Example of Einstein’s Genius
When Einstein published his relativity theories in 1905 and 1915, there were no
satellites, no smartphones, no space missions. His ideas seemed abstract— even
philosophical.
Yet today:

« Aviation depends on GPS.

« Military navigation depends on GPS.

« Banking networks use precise satellite timing.

« Ride-sharing apps rely on satellite signals.
All because time is not universal.

Why This Matters for Science Students?

Relativity teaches us something powerful:
The universe does not behave according to “common sense.” Satellites must consider
relativity not because physicists love complicated math— but because nature demands
it. It’s a reminder that:

* Fundamental research matters.

* Abstract theories can become practical tools.

* Physics shapes modern technology.

The Beautiful Irony

Every time you check your location, order food, or track a package, you are unknowingly
trusting Einstein.

Relativity is not just a chapter in a textbook.

It’s orbiting above you right now.

Final Thought
Next time your GPS works perfectly, take a moment to appreciate this:
Space bends time.

Gravity shifts seconds.

And satellites must obey the strange rules of the universe.

Because in space, even time refuses to stay simple.

Clocks tick slower
where the warp of
spacetime is more

Dr. Anju Nigam
Assistant Professor
Department of Physics



is more than just
a destination; it is a sprawling

open-air museum where every boulder and pillar tells a story of a glorious past; a geological fever

dream, where the earth has exhaled a sea of rusty
boulders, and a fallen empire has breathed life into
them. My visit to this UNESCO World Heritage Site felt
like stepping back into the 14th century, into the heart
of the once-mighty Vijayanagara Empire (once a
glittering jewel), a city so wealthy that diamonds were
sold by the kilo on its streets. To truly capture Hampi is
to describe a place where history is written in granite

and the landscape feels like a playground for the gods. |

Below is an enhanced, deep-dive narrative of a
journey through the "City of Victory.”

The Labyrinth of Legends: The Sacred Centre
My journey began at the Virupaksha Temple, the
spiritual heartbeat of Hampi, dating back to 7th
century. Its sky-piercing Raja gopuram (a 50-metre-
high, nine-storeyed) acts as a sentinel, guarding
centuries of devotion. The northern edge along the
Tungabhadra River houses the religious lifeblood of
the city. A small chamber behind the sanctum displays
a natural pinhole camera effect, projecting an
inverted shadow of the main tower onto the inner
wall. Sacred Residents: The temple is home to
Lakshmi, the temple elephant, often seen taking
morning baths in the nearby Tungabhadra River.

e The Hemakuta Hill: Dotted with pre-
Vijayanagara temples, these structures feature
sloping stone roofs designed to withstand heavy
monsoon rains. It offers the best vantage point
for the Virupaksha Temple complex.

e Monolithic Giants: Hampi is home to
breathtaking singular stone carvings. Of all the
monolithic wonders | encountered the regal aura
of Kadalekalu Ganesha (4.5-meter high), carved
directly into a massive granite boulder on the
northeastern slope of Hemkuta Hill and housed
in a large open hall (mandapa) supported by tall,
slender granite pillars.

e Walking further, | encountered the Ugra
Narasimha (Laxmi Narasimha). This isn't just a
statue; it is a 6.7-metre-high scream in stone, of
the man-lion incarnation of Vishnu with
protruding eyes, broken hand of Goddess
Lakshmi resting on his back and missing roof.
Carved from a single block of granite in 1528, the
deity’s bulging eyes and terrifying posture
capture a moment of divine fury frozen in time.
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The Royal Centre: Civil Engineering
& Defense

Moving south, the architecture shifts
from the spiritual to the functional and
defensive.

Nearby sits a  3-meter-high
Badavilinga, a large Shiva Linga
constantly submerged in water via
an ancient irrigation canal of
Tungabhadra River.

The Courtesans' Street: Located in
front of the Achyutaraya Temple,
this was once a bustling market
where precious stones and silks
were traded openly, reflecting the
empire's immense wealth.

The Stepped Tank (Pushkarni): This
perfectly symmetrical black schist

tank was discovered during —— ' -~ %

excavations in the 1980s. Each stone ///“/<< »‘ Pushkarni
= [ -2 ,

is marked with a character, indicating )

it was "pre-fabricated" and assembled like a 3D puzzle—a marvel of medieval modular

construction.

Aqueducts and Water Systems: Hampi’s ruins reveal an advanced network of stone channels that
brought water from the river to the Royal Enclosure, feeding the baths and gardens through
gravity-fed hydraulics.

Lotus Mahal: A stunning blend of
Hindu and Indo-Islamic architecture
with symmetrical arches. A two-
storeyed summer pavilion featuring
lotus-bud arches and an early form of
natural air conditioning via water

pipes.
Elephant Stables: Eleven massive

domed chambers that once housed
the empire's royal war elephants.

Hazara Rama Temple: This was the
private temple for the kings.

Its exterior walls function like a stone comic book,
with bas-reliefs depicting the Ramayana in
meticulous detail across multiple tiers.

El\gphanit Stables



Anegundi: The Living Heritage

Across the river lies Anegundi, a village older than Hampi
itself, believed to be the mythical monkey kingdom of Kishkindha
from the Ramayana.

e Anjanadri Hill: Reaching the top requires climbing 575 steps. It
is revered as the birthplace of Lord Hanuman and provides a
360-degree view of the jagged horizon.

e Pampa Sarovar: A sacred pond mentioned in ancient epics,
located near the Sanapur Dam, which is now a popular spot for
cliff jumping and quiet reflection away from the main ruins.

Cultural Immersion & Logistics

* Hampi Utsav: If visiting in January or February, the Hampi Utsav transforms the ruins with light
shows, folk music, and traditional wrestling matches.

* Gastronomy: While the main ruins are strictly vegetarian, local spots like Mango Tree have become
institutions, serving thalis on banana leaves to travelers from across the globe.
The most rewarding way to see the details is by bicycle or moped. You can rent these at the
Hampi Bazaar to navigate the 25-square-kilometre site at your own pace.

Architectural Crescendo: The Vitthala Complex
The Vitthala Temple represents the peak of
Vijayanagara craftsmanship.

e The Stone Chariot: An iconic granite shrine
dedicated to Garuda, featured on the Indian X50
banknote. Its wheels were once functional and
could rotate, though they are now fixed to prevent
damage.

e Musical Pillars: The temple’s Maha Mandapa
contains 56 "SaReGaMa" pillars. These solid
granite columns emit distinct musical notes—
resembling  percussion,  string, or  wind
instruments—when gently tapped.

The Echo of Talikota: An Empire’s Twilight

The tragedy of Hampi lies in the abruptness of
its silence. In 1565, followin rophic Battle
of Talikota, the "City of Vict: E '
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In a groundbreaking move that bridges the gap between high science and public
awareness, Kerala has officially named Bacillus subtilis as its State Microbe. While most states
celebrate majestic elephants or vibrant flowers, Kerala is looking through the microscope to
honor an organism that, despite its size, carries the weight of an entire ecosystem on its
shoulders.

Why Bacillus subtilis? The "Good Guy" of the Germ World
Choosing a state microbe isn't just a quirky trivia fact; it’s a strategic nod to the "One
Health" approach—the idea that human health is inextricably linked to the health of animals
and the environment.
Here is why Bacillus subtilis earned the crown:
e The Ultimate Bio-Shield: In agriculture, this bacterium is a hero. it colonizes plant roots and
forms a physical "bio-film" that prevents harmful pathogens from attacking. It’s essentially
a natural vaccine for crops, reducing the need for chemical pesticides.

e The Fermentation Master: If you enjoy fermented foods, you likely owe a debt to this
microbe. It is the primary driver behind Natto (a Japanese superfood) and plays a
significant role in various traditional fermented soy products across Asia.

e A "Living Pharmacy": B. subtilis is a prolific producer of antibiotics and enzymes. In fact, it
produces a natural antibiotic called Bacitracin, which helps keep harmful infections at bay.

e Climate Resilience: Because it can form endospores (a dormant, tough-as-nails shell), it can
survive extreme droughts and heat. As the world warms, these microbes help soil stay
fertile and resilient against climate stress.

The "One Health" Strategy: Beyond the Title
The declaration, made alongside the launch of the Centre of Excellence in Microbiome
(CoEM), isn't just symbolic. It marks a shift in how India approaches public health and
technology:
e  Combating Superbugs: By studying how "good" bacteria like B. subtilis compete with "bad"
bacteria, researchers hope to find new ways to fight Antimicrobial Resistance (AMR).

e  Waste Management: These bacteria are experts at breaking down organic matter. Kerala
plans to leverage this for more efficient waste degradation and composting systems.

. Economic Engine: The state aims to attract biotech startups focused on probiotics,
nutraceuticals, and bio-fertilizers, turning the microbiome into a pillar of the local economy.

A Quick Comparison: The State Icons of Kerala

Category Icon Significance
State Animal Indian Elephant Power and Heritage
State Microbe Bacillus subtilis Sustainability and Innovation
State Bird Great Hornbill Biodiversity and Forest Health




By becoming the first state to take this step, Kerala joins a prestigious global club.
Oregon in the USA was one of the first to name a state microbe (Saccharomyces cerevisiae
or Brewer's Yeast). Kerala’s choice, however, focuses heavily on environmental and
agricultural rejuvenation, setting a template for other Indian states to follow.

Through the newly established Centre of Excellence in Microbiome (CoEM), the state is
moving beyond theory to high-impact industrial and environmental applications.

The state's strategy focuses on transforming this bacterium into "economic assets"
through several key sectors:

Next-Gen Agriculture & Bio-Fungicides:

B. subtilis is being commercialized as a natural bio-fungicide to replace chemical
pesticides. It targets common diseases like Downy Mildew and Leaf Blight by secreting
secondary metabolites that physically destroy harmful pathogens.

In the Kuttanad region, "No Pesticide Rice Farming" using these microbes has
already shown yield increases of 15-20%.

Advanced Health & Probiotics:

Kerala is developing pharmaceutical-grade spore-based probiotics that are uniquely
resistant to stomach acid, making them highly effective for gut health supplements.
Researchers are exploring the bacterium as a vehicle for mucosal vaccines and even as a
delivery system for cancer-fighting drugs.

Sustainable Infrastructure (Self-Healing Concrete):

One of the most futuristic applications involves mixing B. subtilis spores into
concrete. When cracks form, the bacteria "wake up," consume nutrients in the mix, and
produce calcium carbonate (limestone) to naturally seal the cracks, extending the life of
buildings.

Aquaculture & Fisheries:

The state is leveraging specific strains, such as B. subtilis Ba37 (isolated from the
Cochin mangroves), to improve the survival rates and growth of farmed fish like Etroplus
suratensis (Pearl Spot), reducing the industry's reliance on antibiotics.

Eco-Mining & Bioremediation:

B. subtilis is capable of biosorption, allowing it to soak up toxic heavy metals like
nickel from polluted water or even help extract rare earth elements from rocks more
cleanly than traditional mining.

To drive these innovations, the CoEM has exchanged MoUs with the Kerala Startup
Mission. This partnership aims to incubate biotech companies at the Bio 360 Life Sciences
Park, turning microbiome research into a "made-in-Kerala" brand of sustainable products.
Kerala is not just celebrating a microbe; it’s building an entire infrastructure to ensure that
farmers and researchers can harness its potential.

Empowering the Fields: How Kerala Farmers Benefit
For local farmers, Bacillus subtilis is moving from the lab to the soil through dedicated
distribution and training networks:

* Direct Access to Bio-Inputs: Farmers can obtain microbial formulations through the
Department of Agriculture and specialized research stations. A single kit often
includes bio-fertilizers, seeds, and essential tools to encourage chemical-free farming.



* Hands-on Training: Regular workshops, particularly in districts like Wayanad, teach
farmers the precise application methods for bio-agents to maximize crop yield and
restore soil health.

* Economic Impact: Shifting to these microbial solutions is projected to increase farm
income by %10,000-%15,000 annually per farmer through reduced chemical costs and
a 15-20% boost in yield for staple crops like paddy and vegetables.

* The Academic Frontier: Courses and Opportunities.

The Centre of Excellence in Microbiome (CoEM) is designed as a "living lab" for
students and professionals:
* Specialised Training: The center offers three-month student and technician training
programs that include a monthly stipend and official certification from National
Sector Skill Councils.

* Microbiome Commercialisation Programme: Targeted at fresh PhD graduates, this
initiative provides expert mentorship and state-of-the-art facilities to help researchers
turn their scientific discoveries into market-ready products.

* Webinars and Workshops: CoEM hosts regular "Emerging Voices in Microbiome
Science" sessions and 3-day career-focused webinars to guide graduates toward
opportunities in entrepreneurship and deep-tech research.

* Research Fellowships: Aspiring scientists can apply for Post Doctoral Fellowships
offering up to 60,000 per month for two years to pursue advanced research in
domains like human, plant, or aquatic microbiomes.

The permanent home for these activities is the Bio 360 Life Sciences Park in
Thonnakkal. This hub serves as an incubator where startups can establish facilities to
develop everything from gut-health probiotics to self-healing concrete using B. subtilis.
"Microbes are the oldest inhabitants of our planet. By recognizing them, we are
acknowledging the foundation of life itself." — Insight from the CoEM Launch.
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