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Introduction to SpaDeX Mission

The Indian Space Research Organisation (ISRO) has once again captured global attention with the
successful launch of its SpaDeX mission. On a momentous Monday evening, the PSLV C60
rocket ascended from the esteemed Satish Dhawan Space Centre in Sriharikota, carrying
two small satellites, SDX01 (Chaser) and SDX02 (Target), alongside 24 additional payloads.
This mission is not just a significant technical achievement; it marks a pivotal step in India's
ambitious space exploration agenda.

Launch Details:

Date: December 30, 2024

Time: 10 p.m.

Orbital Destination: 475-km circular orbit

The mission aims to test critical technologies for spacecraft rendezvous, docking, and undocking—
skills only mastered by a select few spacefaring nations

Technical Specifications and Launch Success

ISRO's SpaDeX mission is a testament to India's growing expertise in space technology. The PSLV
C60 rocket effectively deployed the two SpaDeX satellites into their designated orbit,
approximately 15 minutes’ post-launch.

Satellite Specifications:

SDXO01 (Chaser): Designed to perform close-proximity maneuvers.

SDXO02 (Target): The object for the chaser to rendezvous and dock with.

The ISRO Chairman, S. Somanth, expressed confidence in the mission, stating, “The rocket has
placed the satellites in the right orbit... the distance will increase by 20 km over the next few days,
and then the rendezvous and docking process will start.”” The docking process is anticipated to take
place around January 7, 2025, marking a significant milestone in India's space journey.

Future of Space Exploration: ISRO's Ambitious Goals

With the SpaDeX mission, ISRO is not merely testing spacecraft; it's laying the groundwork for
ambitious future missions that include sending Indian astronauts to the Moon and establishing an
Indian space station.

Technologies Being Demonstrated:

Precision docking maneuvers

Propulsion systems for inter-satellite separation

Enhanced orbital mechanics through relative velocity adjustments

The implications for India's space program are profound, as the demonstrated technologies will
prove crucial for upcoming explorations, including potential sample returns from lunar missions.

International Negotiations on Plastic Pollution

Overview of the Negotiations




@ Delegates from nearly 170 countries gathered in Busan, South Korea to discuss
eliminating plastic pollution.

This was the fifth and final round of talks for the Intergovernmental Negotiations
Committee (INC), initiated in 2022.

The assembly expressed disappointment over the limited progress, with concerns about
the synthesized text by Chair Luis VVayas Valdivieso.

Diverging Views and Challenges

88 Diverging views emerged, with some countries advocating for cutting plastic production,
while others opposed due to economic implications and trade restrictions.

N Countries like Saudi Arabia and India resisted proposals to set targets for reducing virgin
plastic polymer production, emphasizing development rights.

® EU representative Hugo Schally expressed collective unhappiness over the lack of
progress, while Kuwait's delegate criticized the negotiations for being influenced by
economic agendas.

‘ Busan, South Korea ‘

‘ INC-5.2 Discussions ‘

Diverging Views

Advocating for cuts Opposing cuts
Some Countries Other Countries
A
| Economic Implications | ‘ Development Rights l

Marine Carbon Dioxide Removal (nCDR)
& Marine Carbon Dioxide Removal (mMCDR): Focuses on the ocean's capacity for carbon
capture as a complementary strategy to emissions reductions.

@ Land vs. Ocean Focus: Historically, climate efforts have targeted land-based solutions,
often overlooking the potential of aquatic systems like oceans, seas, lakes, and rivers.




& Deep-water Carbon Capture: Utilizes deep-water bodies to rapidly remove atmospheric
carbon, transporting it to depths where it binds with minerals.

< Biotic vs. Abiotic Approaches:
Biotic: Involves living systems (e.g., mangroves, macroalgae) for carbon sequestration.

Abiotic: Manipulates physical properties (e.g., ocean alkalinity enhancement) for scalability
and permanence.

B2 Carbon Sequestration Potential:
Biotic: Sequesters less than 1 billion tonnes of CO2 annually.
Abiotic: Captures between 1 to 22 billion tonnes per year.

8% Challenges for Abiotic Techniques: Faces public skepticism, regulatory hurdles, and high
energy requirements.

1 Urgency of Action: To limit global warming to 1.5°C, emissions must be capped at 570
billion tonnes by 2050, with the current pace potentially exhausting this budget by 2031.

& Promise of mCDR: Offers potential for deep carbon burial but comes with uncertainties
and risks.

& Ecosystem Disruption: Techniques like ocean iron fertilization can disrupt marine
ecosystems and reduce oxygen levels in deeper waters.

< Risks of Macroalgae: Cultivating macroalgae may alter local chemistry when decaying,
posing similar ecological risks.

R Public Perception: Skepticism exists towards abiotic carbon capture methods, with a
preference for biotic approaches like direct air capture.

Q Monitoring Challenges: Accurately measuring carbon capture and burial in the ocean is
difficult and costly.

8 Not a Substitute: mMCDR cannot replace the need for reducing fossil fuel emissions; it is a
complementary strategy in the transition to net zero.

@ Indian Ocean Potential: Could capture 25-40% of marine CO2, highlighting the
importance of studying geological and ecological methods.




The global carbon cycle

mafro Riw Organic carbon

Conceptual Overview:

Marine Carbon Dioxide Removal (mCDR)

— !

| Deep Carbon Burial ‘ ’ Ecosystem Disruption ‘ ’ Public Perception ‘ ’ Monitoring Challenges | ‘ Indian Ocean Potential |
| J r
| Ocean Iron Fertilization ‘ ’ Macroalgae Cultivation ‘ ‘ Abiotic vs Biotic Methods ‘ 25-40% CO2 Capture

Shock Diamonds in Supersonic Flight
# Shock Diamonds

Definition: Bright patches in rocket or jet exhaust, also known as Mach diamonds, formed
during supersonic flight.

»+ Pressure Dynamics

Initial Pressure: Exhaust exits at a lower pressure than the surrounding atmosphere.
Interaction: Leads to complex interactions as the exhaust expands and compresses.

§ Seesawing Process

Cycles: Exhaust undergoes multiple cycles of compression and expansion.

Pressure Alignment: Continues until the exhaust pressure aligns with atmospheric pressure.
& Wave Generation

Pressure Changes: Create waves in the exhaust plume.

Contribution: These waves contribute to the formation of shock diamonds.

¥ Combustion Effects




Inward Bending: Exhaust bends inward, increasing pressure.

Temperature Rise: Higher pressure raises temperature, igniting fuel and creating bright
spots.

¥ Temperature Increase

Local Temperature: Inward flow raises local temperatures.

Visibility: Enhances the visibility of shock diamonds.

¢ Shock Wave Production

Alternating Bending: Generates shock waves.

Propagation: Shock waves propagate through the plume, establishing the diamond pattern.

Summary: Shock diamonds are bright patterns in jet and rocket exhaust formed by the
interplay of pressure and temperature during supersonic flight.

BIG SHOT

The Sombrero Galaxy (M104)
Overview

& Designation: The Sombrero Galaxy is officially known as M104.
# Location: It resides in the Virgo constellation.

A Distance: Approximately 28 million light-years from Earth.

% Features: Notable for its bright nucleus and prominent dust lane.

& Size: The galaxy spans a diameter of about 50,000 light-years.




@ Cluster: Part of the Virgo Cluster, which includes numerous other galaxies.

1 Photography: Known for its striking appearance, making it a popular subject for
photography.

Summary: The Sombrero Galaxy (M104) is a prominent spiral galaxy in Virgo, recognized
for its bright nucleus and dust lane, located 28 million light-years from Earth

A flutter

N
s

Bird society: A Eurasian blue tit (Cyanistes caeruleus) leaves with a seed in its beak at the feeding ground called 'Smurfs' Village' for birds
and squirrels built by Hungarian artist Tamas Kanya using organic materials in Budakalasz. AFp

Blue Tit: A Fascinating European Bird

® The blue tit is scientifically known as Cyanistes caeruleus.

& The text mentions "leaves," indicating a potential focus on the blue tit's habitat or diet.
@ Blue tits are commonly found across Europe and parts of Asia.

71 They are known for their acrobatic feeding habits, often seen hanging upside down to
access food.

) Blue tits have a distinctive song and are known for their vocalizations.
) They typically nest in tree holes or artificial nest boxes.
< The blue tit plays a role in the ecosystem by helping to control insect populations.

Summary: The blue tit (Cyanistes caeruleus) is a European bird known for its acrobatic
feeding and distinctive vocalizations, often associated with leaves in its habitat.




Inching closer towards human spread

A highly pathogenic avian influenza virus has = Recent human H5N1 cases in British | = These two
been spreading across the world since late Columbia, Canada and California cases have

. . . have increased concerns about the no exposure
2020 driven new virl in —2.3.44 5 A <
020 driven by ane us lineage 3 b adaptability of the virus and possible to H5N1
P " SN ‘ T mutations that could facilitate infected
== N human-to-human transmission animals

= The British Columbia teenager diagnosed with
H5N1 in November 2024 initially experienced
conjunctivitis and fever, which rapidly progressed
to acute respiratory distress syndrome

= Genomic = Health officials suspect that
sequencing the virus may have evolved after
revealed infecting the teenager

that the virus
belonged to the
2.3.4.4b clade,
genotype D1.1,
consistent with | w This mutation is linked to
strains foundin | faster replication in human cells
wild birds and greater severity of illness

= Genome sequencing identified
the PB2-E627K mutation in the
teenager’s sample

Aortic Stenosis: Understanding the Condition
Overview

1 Aortic stenosis is a condition marked by the narrowing of the aortic valve opening.
A\ This narrowing can result in reduced blood flow from the heart to the rest of the body.
Symptoms and Diagnosis

71 Common symptoms include chest pain, fatigue, and shortness of breath during physical
activity.

4 Diagnosis is typically made through echocardiograms and physical examinations.
Treatment and Management

@ Treatment options may involve medication, lifestyle changes, or surgical procedures such
as valve replacement.

% The condition is more prevalent in older adults, especially those with a history of heart
disease.

@& Regular monitoring is crucial for managing the condition and preventing complications.
Summary

Aortic stenosis is a serious condition that requires careful management to prevent heart-
related complications

Understanding Sound Waves and the Decibel Scale
Overview of Sound Waves 4

Travel in Waves: Sound travels as waves that carry energy.




Energy Intensity: More energy results in more intense waves and louder sounds.

Sound intensity is measured in decibels (dB).

The decibel scale is logarithmic, meaning every increase of 10 dB represents a tenfold
increase in intensity.

Decibel Thresholds

0 dB: Threshold of hearing.

30 dB: Whisper.

60 dB: Normal conversation.

140 dB: Intensity of a loud firecracker

Squirting Cucumber: Explosive Seed Dispersal ¢ 3
Explosive Seed Dispersal Mechanism

< The squirting cucumber (Ecballium elaterium) uses a ballistic method to disperse its seeds
explosively.

¥ When ripe, the fruits detach from the stem and eject seeds in a high-pressure jet of
mucilage.

4 Researchers have studied the plant's dispersal strategy through mathematical models and
various experiments.

% Prior to seed dispersal, the fruits build up pressure from mucilaginous fluid, which is
redistributed to the stem.

# This redistribution makes the stem longer, thicker, and stiffer, allowing the fruit to rotate
to a 45-degree angle for effective seed launch.

§ In the initial microseconds of ejection, the stem recoils, causing the fruit to counter-rotate,
enhancing seed ejection dynamics.

@ The exit speed and launch angle of the seeds depend on their sequence during the ejection
process.

Summary: The squirting cucumber employs a unique explosive mechanism for seed
dispersal, involving pressure buildup and strategic fruit rotation

— INS Arighaat: India's Strategic Submarine




o/ INS Arighaat is an upgraded variant of the Arihant-class submarine.

1. It is the second nuclear-powered ballistic missile submarine developed by India.
% The submarine is part of the Advanced Technology Vessel (ATV) project.

& Construction took place at the Ship Building Centre in Visakhapatnam.

Q INS Arighaat has been assigned the code name S3.

& It represents India's advancements in nuclear submarine technology.

IN The submarine enhances India's strategic defense capabilities.

Summary: INS Arihant is India‘s second nuclear-powered ballistic missile submarine, part
of the ATV project, built in Visakhapatnam, and designated as S3.

Strategic Importance and Development
Strategic Role: Enhances India's defense capabilities with nuclear deterrence.
Technological Advancement: Showcases India's progress in nuclear submarine technology.

Construction and Development: Built at the Ship Building Centre, Visakhapatnam, under
the ATV project

PRAGATI Overview

Ml PRAGATI: Pro-Active Governance And Timely Implementation, initiated by the
Government of India.

gy Purpose: Enhance governance efficiency and ensure timely project implementation.

Implementation: Monitors and reviews project progress monthly.




£ Technology Utilization: Uses video conferencing for real-time communication between
central and state governments.

& Impact on Development: Addresses project delays and improves accountability.

1 Stakeholder Engagement: Encourages collaboration among government officials and
project managers.

Q Focus Areas: Infrastructure projects, social welfare schemes, and developmental
initiatives.

Summary: PRAGATI is a governance system in India aimed at improving project
implementation and accountability through technology and stakeholder collaboration.

Introduction to Extrachromosomal DNA (ecDNA)

Extrachromosomal DNA (ecDNA)represents a unique class of genetic material that exists outside
the conventional chromosomal structures found in the nucleus. Its significance has surged to
prominence in recent years, particularly in the context of cancer research.

Definition: ecDNA comprises circular DNA molecules that are not integrated into the
chromosomal DNA. This distinctive structure allows them to replicate independently.

Historical Perspective: Once considered a mere curiosity, ecDNA is now recognized as a pivotal
factor in tumorigenesis and drug resistance, altering the landscape of genetic research.

Figure 1.1: The Structure of ecDNA:

Chromosomal DNA —Integrc:tes—b[ ecDNA]—D Independent Replication —— Oncogenic Potential

Statistical Overview of ecDNA:

Type of Cancer Prevalence of ecDNA
Breast Cancer 30%
Lung Cancer 45%

Colorectal Cancer 25%

The Role of ecDNA in Cancer

The contributions of ecDNA to cancer are profound and multifaceted, reshaping our understanding
of oncogenesis.

Mechanisms of Action:ecDNA can harbor oncogenes that drive tumor growth and proliferation.
These circular DNA structures can amplify genetic material, leading to increased expression of
cancer-promoting genes.

Impact on Cancer Progression: Studies indicate that the presence of ecDNA is linked with
aggressive forms of cancer, contributing to increased metastasis and resistance to conventional
therapies.




Recent Breakthroughs in ecDNA Research

Recent studies have unveiled groundbreaking insights into the role of ecDNA in cancer,
challenging long-held beliefs about genetic stability and inheritance.

Pivotal Studies: Research conducted by Stanford University has demonstrated how ecDNA drives
the evolution of cancer cells, enabling them to adapt to therapeutic pressures.

Implications for Future Research: The findings underscore the need for innovative approaches
in cancer treatment, focusing on targeting ecDNA to disrupt its role in tumor progression.

Therapeutic Potential of Targeting ecDNA

The therapeutic landscape is evolving with the realization that targeting ecDNA could offer new
avenues for cancer treatment.

Current Therapies: Initial studies suggest that therapies aimed at disrupting ecDNA replication
may enhance the efficacy of existing treatments.

Challenges and Opportunities: Despite the promise, hurdles remain regarding the delivery of
targeted therapies and the potential for off-target effects

Tropical Cyclone Dynamics

“1Tropical Cyclone Structure

A fully formed tropical cyclone exhibits a complex 3D structure, including an eye and an eyewall.
"IEye of the Cyclone

The eye is the center of the cyclone, characterized by descending cold air and rising warm air in a
spiral pattern.

<Eyewall Characteristics

The eyewall contains intense thunderstorms that produce rain, lightning, and powerful winds.

AL Moisture Supply

Cyclones draw moisture from water, aiding in cloud and rain generation; this supply diminishes
when they move over land.

Definition of Landfall

Landfall occurs when the cyclone's eye moves over land, leading to stronger stormy weather and
potential hazards.

Almpact of Landfall

Landfall can be deadly due to strong winds, heavy rain, and storm surges that flood coastal areas.
QCycIone Behavior Post-Landfall

After landfall, a cyclone may weaken quickly, dissipate, or re-emerge on the other side of the land,
as seen with Cyclone Gulab and Cyclone Shaheen in 2021.

Summary: Landfall is a critical moment in a tropical cyclone's life, marked by the cyclone's eye
moving over land, leading to potential hazards due to strong winds and heavy rain.




Cyclone Structure and Impact:

Tropical Cyclone

’ Eyewall | ‘ Moisture Supplyl Landfall

A
| Clouds & Rain ‘ ’ Strong Winds | | Heavy Rain | | Storm Surges | | Post-Landfall Behavior |

| Weakening | ‘ Dissipation | | Re-emergence ‘

[

This aerial view shows a school bus atop the Daniel- Johnson Dam in Quebec, Canada, on July 26. Hydroelectricity production in Canada is plummeting as extreme weather
linked to climate change, including sudden swings between drought and flood, has limited output and threatened the structures of the dams themselves. A world leader in
hydropower, Canada has also been forced to cut exports to the U.S., which have reached their lowest levels in 14 years. AFP

The Daniel-Johnson Dam
CILocation: The Daniel-Johnson Dam is situated in Quebec, Canada.

sPurpose: It serves primarily for hydroelectric power generation.
A& Structure: The dam is a large concrete structure that creates a reservoir.
“1Construction: It was completed in 1968 and is one of the largest dams in the world.

®@Environmental Impact: The dam has significant effects on local ecosystems and water
management.

wRecreation: The reservoir created by the dam is used for recreational activities such as boating
and fishing.

® Capacity: The dam has a substantial power generation capacity, contributing to the region's
electricity supply.

Summary: The Daniel-Johnson Dam in Quebec is a major hydroelectric facility completed in 1968,
known for its large structure and significant environmental impact.

New Collective Quantified Goal (NCQG)-COP 29




Key Points of the New Collective Quantified Goal (NCQG)

@ Adoption at COP29: The NCQG was officially adopted under the UNFCCC framework.

& Minimum Financing Target: Aims for a core financing goal of $300 billion per year by 2035.
MEAdditional Funding Goal: Seeks to raise up to $1.3 trillion per year by 2035, mainly from private
sector contributions.

< Focus on Developing Nations: Prioritizes channeling funds to meet the needs and priorities of
developing countries.

QMixed Financing Sources: Encourages financial contributions from both public and private
sectors.

EEVision for 2035: Establishes a long-term goal to be achieved by 2035, highlighting a forward-
looking approach.

[1Global Effort: Represents a collective global initiative to tackle climate finance challenges.
Summary: The NCQG is a strategic climate finance initiative targeting $300 billion in core
financing and up to $1.3 trillion in additional funding by 2035, with a focus on aiding developing
countries.

the developed world has in the NCQG agreed to provide an abysmal Figure of $300 billion
annually till 2035. This quantum is not only miniscule but hardly represents any major change in
real flows probably a target that could be achieved even with current or minimally additional
efforts, if we account for inflation. Further, the mobilization of funds is expected through all
sources of finance including private capital.

India and the Outcome of COP29 in Baku: A Comprehensive Analysis

Introduction

The COP29 summit held in Baku has emerged as a significant event on the global climate change
agenda. This year's discussions have spotlighted India’'s pivotal role in shaping climate policy,
alongside the commitments made to combat climate change. As nations rallied to address the
pressing environmental challenges, India stood at the crossroads of opportunity and obligation.
Why is COP29 important?

COP29 provided a platform for nations to collaboratively tackle climate change, with particular
emphasis on financing, adaptation, and mitigation strategies.

India’s strategic position:

As one of the largest developing nations, India's input and response to the outcomes of COP29
carry substantial weight.

Key Outcomes of COP29

The Baku summit yielded several landmark agreements aimed at enhancing global climate efforts.
$300 billion annual climate finance deal:

A commitment from developed nations to provide $300 billion annually to support climate
initiatives in developing countries.

Enhanced transparency and accountability measures:




New protocols were established to ensure countries are held accountable for their emissions
reductions and climate actions.

Focus on loss and damage:

The discussions included provisions for addressing loss and damage caused by climate impacts, a
critical issue for vulnerable nations.

Strengthening adaptation efforts:

Emphasis was placed on enhancing adaptive capacity for nations most affected by climate change.
The agreements reached could serve as a foundation for more ambitious climate actions moving
forward.

India’s Response to COP29 Outcomes

India’s response to the agreements has been a blend of optimism and caution.

Official statements:

Indian representatives voiced the need for developed nations to fulfill their financial commitments,
emphasizing that $300 billion is merely a starting point, not a solution.

Concerns about equity:

India highlighted the importance of equity in climate financing, advocating for a fair distribution
of resources to support developing countries.

Advocacy for climate justice:

India has been vocal about climate justice, arguing that the historical emissions of developed
countries necessitate greater responsibility in financing and support.

Reactions from Other Stakeholders

The outcomes of COP29 have elicited varied reactions from different stakeholders, shaping the
narrative of global climate politics.

Developed countries:

While some developed nations welcomed the agreements, others faced criticism for not
committing enough resources, leading to a perceived lack of sincerity in addressing climate
change.

Civil society:

Environmental groups expressed skepticism, labeling the $300 billion deal as insufficient, arguing
it falls short of what is needed to effectively combat climate change.

Coalition of developing nations:

Many developing nations echoed India’s sentiments, stressing the need for more robust
commitments from wealthier nations

Future Implications of COP29 for India and the World

The agreements reached at COP29 have significant implications for both India and the global
community.

Impact on India’s climate policies:

The outcomes may influence India’s future climate strategies, especially regarding renewable
energy and sustainable development initiatives.




Global climate action:

The success of the Baku agreements could set a precedent for future climate negotiations,
emphasizing the necessity for cooperation and shared responsibility.

Need for continuous dialogue:

Ongoing discussions and partnerships will be crucial for addressing the complexities of climate
change and ensuring that all nations can meet their commitments.

Conclusion

The outcomes of COP29 in Baku represent a critical juncture in global climate discourse. India’s
active involvement not only underscores its commitment to addressing climate change but also
highlights the need for equitable and just solutions.

As nations move forward, the agreements made at COP29 can serve as a springboard for more
ambitious actions that prioritize sustainability and resilience in the face of climate challenges

Funding Structure Overview:

Core Financing: \ $300B/year Additional Funding: Up to \$1.3T/year

!

Public Sector

Private Sector

l

Developing Countries

India’s Efforts to tackle climate change

India's National Focus

National and Sub-national Actions: Prioritizing domestic efforts.
Limited International Finance: Expectation of minimal external funding
#:PM Surya Ghar Muft Bijli Yojana

Subsidies for Solar Panels: Encouraging rooftop solar installations.
Dual Benefits: Addresses energy poverty and promotes clean energy
<PM E-DRIVE Initiative

Zero-emission Vehicles: Promotes adoption through subsidies.
Infrastructure Support: Enhances cleaner transportation system

India’s Effort to tackle climate change

iNnIndia's National Focus

National and Sub-national Actions: Prioritizing domestic efforts.
Limited International Finance: Expectation of minimal external funding
#:PM Surya Ghar Muft Bijli Yojana

Subsidies for Solar Panels: Encouraging rooftop solar installations.




Dual Benefits: Addresses energy poverty and promotes clean energy
«PM E-DRIVE Initiative

Zero-emission Vehicles: Promotes adoption through subsidies.
Infrastructure Support: Enhances cleaner transportation system

MaPerform, Achieve, and Trade (PAT) Scheme

Energy Efficiency: Mobilizes investments for industrial improvements.
Transition to Carbon Market: Evolving towards a national carbon market
"yState Action Plans on Climate Change

Adaptation Strategies: Tailored for agriculture, forestry, and disaster risk.
Specific Vulnerabilities: Focus on regional challenges

§ Sustained Efforts Needed

Emissions Mitigation: Ongoing focus on reducing emissions.

Resilient Infrastructure: Building robust systems for future challenges.
Effective Heat Action Plans: Essential for continued progress.

Why Earthquake in Telangana??

5.3 magnitude quake, which was attributed to the Godavari fault zone, aftershocks are
possible for a few days, but there is no need to panic. The fault zone is the surface where two
blocks of the earth suddenly slip past one another, causing an earthquake.

eThe location below the earth’s surface where the earthquake starts is called the hypocenter,
and the location directly above it on the surface of the earth is called the epicentre.
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Godavari basin, which has many geological faults and falls and has experienced minor to
moderate earthquakes in the past.

The course of the river today may not be the same as it was a few hundred years ago. River
courses change and as they change they leave their mark on the earth structure. Hidden
courses of the past, faults can be anywhere, extending to several km on both sides of a river."
He also highlighted that the grinding of the Indian plate into the Eurasian plate does not
result in quakes just in the north, along the Himalayas, but the stress of this tectonic




movement also builds in the rest of the Indian plate. Sometimes these stresses may manifest
as quakes and are called intraplate quakes.

Tectonic movement
o The surface of the earth, both visible and underwater, is comprised of several ‘plates’ —very

large chunks of the planet’s surface that move extremely slowly. India, as a country sits on
one such plate, the Indian Plate, which is moving northwards and pushing into the Eurasian
Plate.

e This movement is what created the Himalayan mountain range.

eThough most of the stress along the line of collision between these two plates results in
strong to severe earthquakes along this fault line, the stress from the grinding can build up
extremely slowly in other parts of the Indian plate along various other geological faults which
too come under stress and strain.

oTheir ‘adjustments’ can result in quakes.

Google Safety Engineering Centre in Hyderabad

Overview

B Google's Initiative: Hyderabad chosen for the first Google Safety Engineering Centre (GSEC)
in India.

1Strategic Partnership: Collaboration with the Telangana government to support GSEC's
establishment.

®Regional Significance: First GSEC in the Asia-Pacific, joining centers in Tokyo, Dublin,
Munich, and Malaga.

Objectives and Impact

@ Focus Areas: Advanced cybersecurity research, Al-driven security solutions, and expert
collaboration.

MaEconomic and Skill Development: Aims to enhance skills, boost employment, and improve
cybersecurity in India.

W Transformation Potential: Expected to attract top safety engineers and foster academic
collaborations in Hyderabad.

Ashtamudi Lake: A Biodiverse Haven in Kerala
Overview

&L Ashtamudi Lake is a large, palm-shaped lake located in the Kollam district of Kerala, India.
CJKnown for its rich biodiversity, it hosts various species of fish, birds, and aquatic plants.
2. A popular destination for houseboat tourism and backwater cruises.

<2Part of the larger Ashtamudi Wetland, recognized as a Ramsar site for its ecological

significance.
“1Plays a crucial role in the local economy, supporting fishing and agriculture.




Economic and Ecological Significance

Economic Role: Supports local fishing and agriculture, vital for the surrounding communities.
Ecological Importance: Recognized as a Ramsar site, highlighting its global ecological value.
Tourism and Culture

Tourism: Offers houseboat tours and backwater cruises, drawing tourists worldwide.
Cultural Impact: Integral to the lifestyle and economy of local villages.

PROBA -3 Mission
The Indian Space Research Organisation (ISRO) is set to launch the European Space Agency’s

(ESA) Proba-3 mission, an ambitious space venture aimed at studying the Sun’s corona.
#Mission Overview: PROBA-3 is a European Space Agency (ESA) mission designed to
demonstrate formation flying technology in space.

¢2Objective: The primary goal is to study the Sun and its impact on the Earth’s environment
through solar observations.

"1Satellite Configuration: The mission consists of two satellites that will fly in formation, separated
by a distance of approximately 150 meters.

A Instruments: PROBA-3 will carry advanced instruments for solar imaging and measurements,
enhancing our understanding of solar phenomena.




®@Significance: This mission aims to improve space weather forecasting and contribute to the
safety of satellite operations and communications on Earth.

[1Technology Demonstration: It will showcase innovative technologies for autonomous formation
flying, which could be applied in future space missions

e The Proba-3 mission features two spacecraft, the Coronagraph, and Occulter, which will fly in
close formation, maintaining just 150 meters of distance between them.

The Occulter will block the Sun's disk, enabling the Coronagraph to study the Sun's faint corona.
eThe Occulter spacecraft weighs around 240 kg, while the Coronagraph weighs about 310 kg.

e The satellites will follow an orbital period of 19.7 hours, reaching an apogee (farthest point) of
60,530 km and a perigee (closest point) of 600 km from Earth.

Frog Species Overview
®The burrowing frog is scientifically known as Minervarya cepi.

& The Goan Fejervarya is referred to as Minervarya gomantaki.
®Both species are part of the Minervaryagenus.

Q These frogs are notable for their burrowing behavior.

They are native to specific regions, likely including Goa.

W The classification indicates they belong to the family Dicroglossidae.

< Their ecological roles and conservation status may be of interest.
Summary: The text mentions two frog species, the burrowing frog (Minervarya cepi) and
the Goan Fejervarya (Minervarya gomantaki), both belonging to the Minervaryagenus




India -Nigeria

Modi’s Visit to Nigeria: Prime Minister Narendra Modi made a strategic stop in Nigeria on his
way to the G-20 Summit, marking his first African visit in his third term and the first by an Indian
PM to Nigeria in 17 years.

“INational Honor: Modi was awarded Nigeria’s second-highest national honor, the Grand
Commander of the Order of the Niger, becoming only the second foreign dignitary to receive this
distinction since 1969.

®India-Nigeria Relations: Nigeria is the largest economy and democracy in Africa, playing a
significant role in the African Union and regional stability, making the strengthening of ties with
India crucial.

@ Security Cooperation: Modi emphasized the importance of cooperation on security issues,
including counterterrorism efforts against groups like Boko Haram and potential arms purchases
from India.

&Strategic Partnership Areas: Discussions with President Tinubu focused on enhancing
collaboration in defense, energy, technology, trade, health, and education.

& Developmental Assistance: India has provided Nigeria with $100 million in concessional loans
and capacity-building training programs, reinforcing its role as a development partner.
TIEmerging Defense Supplier: India is becoming a key defense supplier to Africa, with previous
sales to countries like Egypt, Algeria, and Morocco, indicating a growing defense relationship.

China -Nigeria

cNChinese Presence: Nigeria hosts over 200 Chinese companies, making it China's largest export
market and second-largest trading partner in Africa.




& Investment in Infrastructure: China has invested over $47 billion in 22 major infrastructure
projects in Nigeria, including the Lekki Deep Sea Port, which is expected to create over 170,000
jobs.

MIDebt Relations: As of March 31, 2020, Chinese loans to Nigeria amounted to $3.121 billion,
representing 11.28% of Nigeria's total external debt of $27.67 billion.

YialTechnology and Training: Huawei has trained 2,000 Nigerian youths and 1,000 civil servants
in cybersecurity and has deployed extensive telecommunications infrastructure in Nigeria.
KMining Sector Involvement: China is involved in Nigeria's mining sector, with plans for the
first lithium-processing plant aimed at battery production for electric vehicles.

@®India-Nigeria Relations: Despite China's growing influence, India remains a key partner,
although trade has declined significantly from $14.95 billion in 2021-22 to $7.89 billion in 2023-
24,

"1Bilateral Cooperation: Enhanced cooperation between India and Nigeria is essential for both
nations as leaders of the Global South, requiring sustained efforts to achieve tangible outcomes.
Summary: Nigeria's relationship with China is marked by significant investments in infrastructure
and technology, while India remains a crucial partner despite declining trade.

Fundamental particles
Fundamental particles are the building blocks of matter, which include quarks, leptons, and gauge

bosons. They form the foundation of everything we see around us. Here’s a quick breakdown of
the different types:

Quarks: These particles combine to form protons and neutrons. There are six types (flavors) of
quarks: up, down, charm, strange, top, and bottom.

Leptons: This group includes electrons and neutrinos. Electrons are vital for chemical reactions,
while neutrinos are elusive and interact very weakly with matter.

Gauge Bosons: These particles are responsible for mediating the forces between fundamental
particles. Examples include photons for electromagnetic force and gluons for the strong force.

Figure 1.1: Fundamental Particles Overview:
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The Enigma of Antimatter

Antimatter is the mysterious counterpart to matter, consisting of antiparticles that have the same
mass but opposite charge. For instance, the antimatter equivalent of an electron is a positron. Some
intriguing points about antimatter include:

Production: Antimatter is not naturally abundant and is produced in minute quantities in high-
energy processes.

Applications: Its potential in medical imaging (like PET scans) and theoretical propulsion systems
(like antimatter engines) is tantalizing.

Research: The search for antimatter helps scientists understand why our universe is dominated by
matter rather than antimatter.

Latest Discoveries in Particle Physics

Recent breakthroughs in the field of particle physics continue to unveil the mysteries of
fundamental particles and antimatter. Noteworthy findings include:

Quantum Entanglement: A recent study confirmed that quantum entanglement persists among
top quarks, crucial for understanding the interactions within our universe.

Heaviest Antimatter Observation: A new observation of heavier antimatter particles provides
valuable data for dark matter research




Figure 2.1: Antimatter vs Matter:
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Global Drying Trends and Impacts

®Global Drying Trends

Over three-quarters of the world's land has experienced drier conditions from 1970 to 2020.
These conditions are worsening the survival of plant and animal life.

[1Climate Change Impact

Human-caused climate change, deforestation, and water scarcity are turning once-fertile lands into
deserts. There is no return to previous conditions for these lands.

U Future Projections

By the end of the century, nearly five billion people could be affected by drying conditions.
This is a significant increase from a quarter of the global population today.

"“SAgricultural Risks

Drier land threatens farming productivity.

This leads to food insecurity and reduced availability of food for livestock.

& Migration Concerns

Increased aridity is causing more migration.

Erratic rainfall and land degradation hinder economic development in affected regions.

& Funding Disputes

Negotiations at the UN summit focus on whether wealthy nations should fund global drought
responses.

This includes better forecasting and water management systems.

EHOngoing Discussions

The UN summit in Riyadh is addressing urgent strategies to combat droughts and land degradation.
Talks are set to conclude on Friday.




Summary: A UN report highlights the alarming trend of global land drying due to climate change,
threatening ecosystems, agriculture, and human populations, while nations discuss funding and
strategies to combat these issues.

Pelican
Lunch time

T AT i~ O NN A SER NS
Seasonal visit: A spot-billed pelican feeding its young one at the Uppalapadu Bird Sanctuary in Guntur district of Andhra Pradesh on
Thursday. Thousands of these migratory birds visit the sanctuary every year to nest and breed. Kv.s. GIRI

The Spot-billed Pelican

Introduction

The Spot-billed Pelican, characterized by its striking appearance, is predominantly found in
freshwater and coastal habitats across Asia. This species is essential for maintaining fish
populations and contributing to the overall health of aquatic ecosystems.

Physical Characteristics and Behavior

The Spot-billed Pelican is easily recognizable due to its unique features:

Distinctive Bill: The large bill has a prominent spot, which is particularly noticeable during the
breeding season.

Size: Adult pelicans can reach up to 1.8 meters in wingspan, making them one of the larger pelican
species.

Feeding Habits:

Primarily piscivorous, they consume a variety of fish, often hunting in groups to maximize
efficiency. Known for their cooperative hunting techniques, pelicans can drive fish towards
shallower waters.

Breeding and Nesting

The breeding season of the Spot-billed Pelican is a time of great activity:

Timing: Breeding typically occurs between November and March.

Nesting Sites: Preferred nesting locations include river islands and lakes, where they can build
nests from vegetation.




Community Involvement: Local communities participate in protecting nesting sites, ensuring that
these birds can thrive.

Based on these threats the IUCN (International Union for Conservation of Nature) has
categorized them under the “Near Threatened” category. In the Wildlife (Protection) Act,
1972 they are found in Schedule 1V (Hunting prohibited)

India-France Museum Collaboration

INIndia and France have signed a Memorandum of Understanding (MoU) for a new National
Museum project.

[1The museum, named ""Yuga Yugeen Bharat, ""will be modeled after the Louvre in Paris.
®@Once completed, it is set to become the largest museum in the world.

[1The agreement was signed by Herve Barbaret (France Museums) and B.R. Mani (National
Museum of India).

External Affairs Minister S. Jaishankar emphasized the cultural collaboration and soft power
aspect of the project.

& The project reflects the strategic partnership between India and France in a multi-polar world.
[1The museum will utilize adaptive reuse techniques, leveraging France's expertise in similar
projects.

Summary: India and France have signed an MoU to develop the "Yuga Yugeen Bharat" museum,
inspired by the Louvre, which will be the largest in the world, highlighting cultural collaboration
and strategic partnership

The Folkestone White Horse
Overview

# The Folkestone White Horse is a hill figure carved into Cheriton Hill, located in Folkestone,
Kent, South East England.

@It overlooks the English terminal of the Channel Tunnel and was completed in June 2003.
=4 Designed as a Millennium Landmark, it aims to aid in the regeneration of the Folkestone area.

Design and Inspiration




%The design was created by local artist Charlie Newington, inspired by a nearby Iron Age fort
and the White Horse of Uffington.

11t is the first official hill figure in Folkestone, although there is a chalk area on Summerhouse
Hill resembling an elephant's head, known as the Folkestone Elephant.

1 The design reflects historical influences dating back three millennia.

Significance

MThe location is significant for its proximity to the Channel Tunnel, enhancing its visibility and
importance.

SpaDeX Mission Overview

Mission Details

#Mission Name: SpaDeX, a pioneering mission by the Indian Space Research Organisation
(ISRO), focuses on demonstrating in-space docking technologies.

*Satellite Launch: The mission involves launching two satellites into Earth's orbit, scheduled for
December 30, 2024.

=a|n-Space Docking: Achieving in-space docking is essential for connecting satellites launched
separately, facilitating more complex operations and aiding the development of the Bharatiya
Antariksh Station.

@®Global Standing: Success in this mission would position India as the fourth country to achieve
in-space docking capabilities.

EmLaunch Vehicle: The satellites will be launched via the PSLV C60 mission, each with a weight
of approximately 220 kg.

@Orbit Details: The satellites will be placed in a 470-km-wide circular orbit at a 55°inclination,
with a local time cycle of about 66 days.

sSecondary Objectives: Post-docking, the satellites will transfer electric power, crucial for future
applications like in-space robotics and payload operations.

Summary: The SpaDeX mission by ISRO is set to demonstrate in-space docking with two
satellites, marking a significant leap in India’s space capabilities.

The Disappointing Outcome of COP29

Context of COP29

The Political Landscape: A significant shift in American politics has influenced global climate
negotiations, with potential U.S. withdrawal from agreements.

The Urgency of Climate Action: The need to reduce emissions is critical as the planet continues
to warm. Developed countries target 2050 for net zero, while China and India aim for 2060 and
2070

Emission Reduction Goals




Developed Countries’ Commitments: Reaffirmed net zero by 2050, but questions about the
adequacy of these targets remain. China's and India's Targets: China aims for emission peaking by
2030, and India by 2070, highlighting disparities in global efforts.

Key Developments Impacting Transition

The EU's Carbon Border Adjustment Mechanism: Set for 2026, it will impose duties on imports
unless carbon taxes match EU levels.

Pressure for Emission Peaking: G-7 and upcoming summits push for 2025 peaking, especially
targeting China and India.

India’'s Energy Needs and Challenges

Current Energy Consumption: India’s electricity use is a third of the global average, necessitating
increased production.

The Need for Growth and Diversification: India must balance growth with diversification,
requiring significant investment.

The Path to Net Zero Emissions

Understanding Emission Peaking: Emission peaking is crucial for India, requiring a cap within the
next decade.

The Role of Technology: Leveraging existing technologies is essential, but the development of
new tech like small modular reactors is needed

The Energy Mix: Renewables vs. Nuclear

Cost Analysis: Nuclear power is often more cost-effective due to unaccounted storage and
transmission costs in renewables.

Land Requirements: Renewables require significant land, while nuclear needs less, as per the VIF
report.

Financing the Energy Transition

The COP29 Financial Commitments: Developed countries pledged $300 billion annually by 2035,
far short of the $1.3 trillion needed.

The Role of Private Investment: Essential for transition, contingent on tariff increases and
DISCOM health

Conclusion

The outcomes of COP29 were disappointing, but the fight against climate change continues.
Balancing development with emission reduction is crucial for a sustainable future.

The Indian Navy in 2024: A New Era of Undersea Warfare

Introduction

2024 marks a significant leap for the Indian Navy in operational capabilities and strategic posture.
Operation Sankalp expands, reinforcing the Navy's role in maritime security.

Operation Sankalp: A Commitment to Maritime Security

Expanding Operations: From the Strait of Hormuz to the Red Sea, ensuring vital shipping lane
safety.




Addressing Piracy and Threats: The Indian Navy as a preferred security partner against piracy and
drone attacks.

Pivotal Developments in Undersea Warfare

Commissioning of INS Arighaat: Enhances India's nuclear deterrence with advanced systems.
Project-77: Construction of two nuclear-powered attack submarines with high Indigenous content
The Role of Conventional Submarines

Project-75 and Scorpene Class: Commissioning of INS Vaghsheer to fill gaps left by older boats.
Air Independent Propulsion (AIP): Enhances conventional submarines' stealth and range.
Advancements in Unmanned Underwater Vehicles

Strategic Importance of UUVSs: Construction of 100-tonne UUVs with a budget of 2,500 crore.

Challenges Ahead

Budgetary Constraints: Need for alignment between acquisitions and modernization allocations.
Need for Streamlined Processes: Essential for creating a balanced blue-water force.

Conclusion

The Indian Navy is poised to become a formidable force in undersea warfare, integrating cutting-
edge technologies for a secure maritime future.

The Controversy Surrounding Starlink in India

Introduction

The satellite internet landscape is abuzz with Starlink, a project by Elon Musk.

Recent events in India have sparked controversy, with allegations of misuse by militants in
Manipur.

What is Starlink?

Starlink is a satellite internet constellation by SpaceX, offering high-speed broadband globally.
Operates via thousands of low Earth orbit satellites, providing low latency and high-speed access.
Especially beneficial for remote areas, sea vessels, and regions with limited traditional internet.
How Starlink Works

Satellites orbit Earth at ~550 km, creating a global network.

Allows internet access without traditional ground infrastructure.

Not authorized in certain regions, including India.

Benefits of Starlink

Offers high-speed internet and low latency.

Connects areas where other services fail.

Ideal for gamers, remote workers, and streamers.

The Recent Controversy

Indian Army seized weapons and a Starlink-branded device in Manipur.
Raised concerns about potential misuse by militants.

The Seizure Incident




On December 16, Indian Army shared images of seized items, including a SpaceX-branded router.
Sparked outrage and concern over Starlink's misuse.

Elon Musk's Response

Musk denied allegations, stating Starlink beams are off over India.

Aimed to clarify non-operational status despite seized device.

Can Starlink Internet Be Controlled?

The complex issue of controlling satellite internet within borders.

Devices may function if not properly restricted, even if service is prohibited.
The Challenge of International Borders

Satellite coverage doesn't align perfectly with national boundaries.

Devices purchased abroad may still work if unrestricted.

The Role of Geographic Location

Devices may work unless they have a geographic location identifier.
Similar to set-top boxes restricting channels based on location.
Previous Controversies Involving Starlink

SpaceX has faced scrutiny in India before.

Smuggling Incidents

Smugglers caught with meth and a Starlink device in Andaman and Nicobar Islands.
Highlights challenges of regulating satellite technology.

Equipment Sales on IndiaMART

Starlink equipment spotted for sale on IndiaMART.

Raises questions about availability and legality in India.

Understanding Indian Law on Satellite Communication

India has strict regulations on satellite communication devices.

Regulations and Restrictions

Indian Wireless Act and Indian Telegraph Act make satellite phones illegal.
Laws combat potential misuse by militants, ensuring secure communication.
Conclusion

Starlink controversy raises questions about technology, regulation, and security.
Musk denies misuse claims, but satellite internet complexities remain.

Future impact on Starlink in India as it plans launches in neighboring countries.

The New Telecommunications Rules: A Deep Dive

Introduction

On December 6, 2024, the Union Government introduced the Telecommunications (Procedures
and Safeguards for Lawful Interception of Messages) Rules, 2024.

These rules empower certain enforcement and security agencies to intercept phone messages under
specific conditions.

The implications for the average citizen are significant.




What Are the New Rules?

The new rules replace Rule 419A of the Indian Telegraph Rules, 1951.

They introduce a more structured approach to message interception.

Key Authorities Involved

The Union Home Secretary and State Home Department Secretary are designated as competent
authorities.

An officer not below the rank of a Joint Secretary can issue interception orders in 'unavoidable
circumstances'.

Conditions for Interception

Authorized under Section 20(2) of the Telecommunications Act, 2023.

In remote areas or for operational reasons, senior officers can issue orders but must confirm within
three working days.

Changes from Previous Rules

Relaxation of Conditions: Interception can occur without waiting for competent authority in
certain situations.

Limitations on Authorized Officers: Only the head of the agency and one other senior officer
can authorize interceptions.

Confirmation of Interception Orders: Orders must be confirmed within seven days, or
intercepted messages cannot be used.

Historical Context

The Indian Telegraph Act of 1885: Allowed rule creation to prevent improper interception.
Supreme Court's Influence:1996 PUCL case emphasized the need for safeguards against privacy
violations.

Concerns and Criticisms

Lack of Accountability: Critics argue there's no accountability for misuse of interception powers.
Potential for Misuse: Relaxed conditions could lead to unauthorized surveillance.

Conclusion

The 2024 rules mark a significant shift in message interception regulation in India.

While introducing safeguards, they raise concerns about misuse and lack of accountability.
Citizens must stay informed about the impact on privacy and rights.

The Broadband Dilemma in India: A 25-Year Journey

Understanding the Current State of Broadband in India

48% Broadband Penetration Gap: Nearly half of India's population lacks broadband access,
limiting economic growth and access to essential services.

Role of Terrestrial Mobile Services: Despite advancements, mobile networks alone are insufficient
for India's vast and diverse landscape.

Voices from the Industry: A Heated Debate

Debashish Bhattacharya's Concerns: Stagnation risk without new market entrants.




Ravi Gandhi's Perspective: EXxisting operators bear financial burdens; new entrants receive
preferential treatment.

The Race for Satellite Broadband Connectivity

Spectrum Allocation: A controversial topic with high stakes for India's broadband future.

Need for Satellite Communication: Essential for bridging the digital divide in remote areas
Bridging the Digital Divide

Lt. Gen. A.K. Bhatt's Insights: Satellites as "fiber in space" for enhanced connectivity.

The Financial Landscape of Satcom

KPMG's Valuation Report: Satcom sector valued at $2.23 billion, projected to reach $20 billion
by 2028.

Legacy Telcos vs. New Players: Concerns over fair spectrum auction processes.

The Administrative Method of Spectrum Allocation

Global Perspectives: Many countries use administrative methods for spectrum management,
raising questions about India's approach.

The Future of Satellite Communication in India

Use Cases and Potential: Vast potential but faces challenges in pricing and competition.
Challenges in Pricing and Competition: High costs and competition from existing technologies.
Conclusion: The Path Forward for Broadband in India

A collaborative approach is essential to bridge the digital divide and achieve a Viksit Bharat.

Green Deposits in India: A Pathway to Sustainable Financing or a Missed Opportunity?
Introduction to Green Deposits

eGreen deposits are a burgeoning concept in the financial sector, representing a commitment to
sustainability.

eThese are essentially interest-bearing deposits that banks accept for a fixed period, with the
proceeds earmarked for financing environmentally friendly projects.

eThe Reserve Bank of India (RBI) has mandated that these deposits be denominated only in Indian
Rupees, targeting funding towards initiatives like solar, wind, and hydropower energy projects.

The Reserve Bank of India's Initiative

In April of last year, the RBI issued a comprehensive framework aimed at encouraging lenders to
accept green deposits. The initiative's noble intent was to mobilize resources for green finance,
enabling both banks and customers to contribute to environmental sustainability. However, despite
more than 20 months since its launch, progress has been sluggish, with many lenders still hesitant
to fully embrace green deposits.

Key Features of the RBI Framework:




Independent Audits: All funds raised through green deposits must undergo annual third-party
audits to ensure compliance and proper allocation.

Project Funding: Capital raised can fund projects related to energy efficiency, clean
transportation, and sustainable water management, among others.

Challenges in Mobilizing Green Deposits

The journey towards widespread adoption of green deposits is fraught with challenges. One
significant hurdle is the lower interest rates associated with these deposits compared to traditional
savings accounts, which often offer higher returns.

Challenges Identified:

Interest Rates: For example, SBI offers 7% for a general deposit of 2-3 years while the green
deposit rate stands at 6.65%. This disparity discourages customers who prioritize higher returns.
Lack of Awareness: Many potential investors are unaware of the benefits of green deposits,
limiting the market's growth.

Bankers suggest that reducing the cash reserve ratio (CRR) requirement for green deposits might
incentivize more customers to invest.

The Future of Green Deposits

Looking forward, there is potential for green deposits to become a vital tool in sustainable
financing. Banks must innovate and engage with younger generations, particularly Gen Z, who are
more environmentally conscious.

Potential Strategies:

Increased Engagement: Banks need to find innovative ways to connect with customers,
particularly younger demographics.

Technology Utilization: Leveraging technology to enhance customer experience and provide
better information about green deposits could drive growth.

Ultimately, aligning with corporate environmental, social, and governance (ESG) commitments
will be essential for banks to attract more deposits.

Burning bright




Erg Chebbi: A Desert Marvel

Overview

[ILocation: Erg Chebbi is a notable sand dune area in the vast Sahara Desert.

@®Geography: Known for its towering sand dunes, some reaching up to 150 meters, making it one
of Morocco's highest.

L&Climate: Characterized by extreme temperatures, with scorching days and cooler nights typical
of desert environments.

WTourism: A favored spot for tourists interested in camel trekking and experiencing the desert's
allure.

&*Scenic Views: Offers breathtaking vistas, particularly at sunrise and sunset, drawing
photographers and nature enthusiasts.

CICultural Significance: Inhabited by Berber communities, adding to its cultural depth and
heritage.

RActivities: Visitors can enjoy activities like sandboarding, quad biking, and stargazing.
Summary: Erg Chebbi is a magnificent sand dune region in the Sahara Desert, celebrated for its
towering dunes, harsh climate, and vibrant cultural experiences

Global Drowning Prevention Report

Key Findings

®@Global Impact: The WHO's first global status report on drowning prevention reveals that
300,000 people drowned in 2021, equating to approximately 30 every hour.

R2Regional Disparities: A staggering 92% of drowning deaths occurred in low-and middle-
income countries. The South-East Asia Region, including India, accounted for 83,000 deaths (28%
of the global total).

&Vulnerable Populations: Children are disproportionately affected, with those under five
representing 24% of drowning deaths, and 19% among children aged five to 14.

MITrends Over Time: Drowning deaths have declined by 38% since 2000. However, progress is
uneven; the European Region saw a 68% drop, while South-East Asia experienced a 48% decline.

@ Underreporting Issues: Many drowning deaths are underreported, especially those related to
natural disasters and water transport, issues exacerbated by climate change.

£ Preventive Measures: Only 33% of countries have national programs for bystander training
in rescue and resuscitation, and just 22% include swimming and water safety in school curricula.
®Future Projections: If current trends persist, over 7.2 million people, mainly children, could
die from drowning by 2050, highlighting the urgent need for political will and investment in
prevention strategies.

Summary




The WHO's report underscores the global drowning crisis, with a significant impact on children in
low-income regions, and calls for immediate action to implement effective prevention strategies.

Disease X

Understanding Disease X

"IDisease X is a term for a hypothetical infectious disease that could potentially cause a future
epidemic or pandemic.

@ Ultilized by the World Health Organization (WHO), it represents unknown pathogens that may
emerge and pose a global health threat.

QThe term underscores the necessity for preparedness and research into potential diseases that
have not yet been identified.

Importance of Disease X

C1Surveillance and rapid response systems are crucial in public health to address Disease X.

Mt serves as a reminder of the unpredictability of infectious diseases and the potential for new
outbreaks.

@The concept encourages investment in vaccine development and healthcare infrastructure to
combat future threats.

ADisease X highlights the importance of global collaboration in addressing emerging health
challenges.

Summary

Disease X symbolizes a potential future infectious disease that could lead to a global health crisis,
emphasizing the need for preparedness and research.

Delhi's Path to Cleaner Air

Key Strategies for Pollution Control

&slntegrated Transport System:

Delhi requires an efficient bus-metro transport system to minimize pollution from private vehicles.
The current DTC fleet is outdated and insufficient.

s Promote Non-Motorized Transport:

Constructing exclusive cycling and walking lanes can encourage sustainable transport options.
This reduces reliance on cars.

#:Renewable Energy Transition:

Shift energy supply from coal to renewable sources.

Subsidize solar rooftops and connect them to the grid.

"1Regional Coordination:

Collaborate with neighboring regions to tackle cross-border pollution sources.

This benefits all parties involved.

JPublic Awareness and Advocacy:
Citizens should advocate for their right to clean air.




Hold the government accountable for air quality issues.

“1Political Will:

The main barrier to effective pollution control is the lack of political will.
Numerous ideas are available but not implemented.

R2Accountability for Air Quality:
Continuous poor air quality, especially in winter, demands urgent government action.
Avoid blame-shifting between authorities.

Summary

Delhi can learn from Beijing's pollution control strategies by:
Improving public transport.

Promoting renewable energy.

Fostering regional cooperation.

Encouraging public advocacy for clean air.

Charge of the battery brigade
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Power struggle: A salt sculpture is seen at the Salar de Uyuni, the world's largest salt flat, in Uyuni, southern Bolivia. In the heart of the
‘lithium triangle, located between Chile, Argentina, and Bolivia, a strategic battle is being fought to exploit this key metal in the energy
transition. The first two are already major players, while Bolivia is stumbling to enter the global race. AP

Salar de Uyuni: A Natural Wonder
Overview

@Salar de Uyuni is the world's largest salt flat.

BoLocated in Uyuni, southern Bolivia.

“1Composed mainly of salt crusts, serving as a significant natural resource.
@A popular tourist destination known for its unique landscape.

£¥During the rainy season, the flat creates stunning mirror-like reflections.

"THome to various wildlife, including llamas and flamingos.
1Part of the Altiplano plateau, featuring high-altitude geography.




Summary: Salar de Uyuni is the largest salt flat in the world, located in southern Bolivia, known
for its breathtaking landscapes and unique ecological features.

Gene Therapy for Severe Haemophilia A in India
Overview of Gene Therapy

Condition: Severe Haemophilia A

Faulty gene causing severe bleeding episodes

Affects 40,000 to 100,000 patients in India

Recent Success:

Study conducted in Tamil Nadu

5 patients showed no bleeding episodes over 14 months
Research Publication: Results reported in NEJM
Lead Researcher: Alok Srivastava, CSCR, Vellore
Support: Union Department of Biotechnology

Typical Treatment: Frequent injections of clotting factor
Gene Therapy Advantage: One-time solution for long-term management

Mechanism of Gene Therapy

Target: Factor VIII deficiency

Absence of blood-clotting factor

Method:

Gene was introduced to teach the body to produce Factor VIII
Safer approach than using an adenovirus vector

Future Implications: Potential for pediatric treatments

Cost Estimation:$300,000 over 10 years per patient
Current Treatment:

Repeated Factor V111 replacement

Monoclonal antibodies

New Treatment: Roctavian, FDA-approved in 2023
Effectiveness: Reduction of bleeding incidents from 5.4 to 2.6 per year.

Challenges and Opportunities

Cost of Treatment: High cost may limit accessibility

Resource Constraints: Conducting research in developing regions
Expert Commentary:

Johny Mahlangu describes the study as "ground-breaking"
Establishes feasibility of gene therapy in resource-limited settings.




WHO South East Asia Region Malaria Report 2024

Key Highlights

®Regional Contribution: The WHO South East Asia Region accounts for approximately 1.5%
of global malaria cases, with India contributing to about half of these cases in 2023.
R2Reduction in Deaths: Malaria deaths in the region decreased by 82.9%, from 35,000 in 2000
to 6,000 in 2023. India and Indonesia were responsible for 88% of these deaths.

MIDecrease in Cases: The region saw a significant reduction in estimated malaria cases, dropping
from 22.8 million in 2000 to 4 million in 2023, marking a decrease of 82.4%.

iNnIndia's Progress: India achieved a remarkable 93% decrease in malaria case incidence since
2000, with 17.7 million fewer estimated cases.

@Zero Cases: In 2023, Timor-Leste and Bhutan reported zero indigenous malaria cases,
showcasing successful control efforts.

MECountry Trends: Between 2022 and 2023, four countries (Bangladesh, India, Indonesia, and
Nepal) reduced their malaria cases, while three countries (DPR Korea, Thailand, and Myanmar)
experienced increases.

@Global Context: Globally, there were an estimated 263 million malaria cases and 597,000
deaths in 2023, with a notable increase of 11 million cases compared to 2022.

Summary: The WHO's 2024 report highlights significant progress in malaria control in the
Southeast Asia Region, particularly in India, while global malaria remains a serious health threat.

How Rockets Affect the Environment

Introduction

While space exploration is undeniably thrilling, it’s essential to consider the environmental impact
of these rocket launches. Every time a rocket blasts off, it releases a cocktail of emissions into our
atmosphere, and the consequences can be far-reaching. Let’s dive into how rockets affect the
environment and what we can do about it.

Emissions from Rocket Launches

Carbon Dioxide and Water Vapor




When rockets launch, they emit carbon dioxide (CO2) and water vapor, both of which contribute
to greenhouse gas emissions. While we often think of cars and factories as the primary culprits of
CO2 emissions, rockets are becoming a significant player in this game. As commercial space
ventures increase, the cumulative impact of these emissions is set to worsen.

The Impact of Black Carbon

This substance absorbs sunlight 500 times more effectively than CO2, amplifying global warming.
Imagine a sponge soaking up water; that’s what black carbon does with heat. As more rockets
launch, the amount of black carbon in our atmosphere could rise, further exacerbating climate
change.

Rocket Propellants and Ozone Depletion

Chlorine-Based Chemicals

Many rocket propellants contain chlorine-based chemicals, which are notorious for depleting the
ozone layer. The ozone layer is our planet's protective shield against harmful ultraviolet (UV)
radiation. When rockets release these chemicals at high altitudes, they disrupt atmospheric
circulation and increase UV exposure on the ground. This not only affects human health but also
has broader implications for global climate patterns.

The Lifecycle of Satellites

Satellite Ash and Its Effects

Once satellites complete their missions, they often burn up in the atmosphere, releasing what’s
known as “satellite ash.” This metallic residue can linger in the middle layers of the atmosphere,
potentially altering climate patterns. It’s a reminder that even after their operational life, satellites
can continue to impact our environment.

The Environmental Cost of Satellite Production

Energy-Intensive Manufacturing

The production of satellites is no walk in the park either. It involves energy-intensive processes
that require metals and composite materials, which have their own significant carbon footprints.
So, while satellites help us monitor climate change, their creation contributes to the very problem
they aim to address.

The Rise of Space Mining

As we look to the future, space mining is on the horizon. Extracting valuable minerals from
asteroids could lead to increased industrial activity both in space and on Earth. While this may
sound exciting, it raises questions about the environmental impact of such endeavors.

Dangers of Orbital Debris

What is Orbital Debris?

Orbital debris, often referred to as space junk, includes defunct satellites, spent rocket stages, and
fragments from collisions. As of September 2024, there have been around 6,740 rocket launches,
resulting in approximately 19,590 satellites in orbit. With around 13,230 still floating in space, the
risk of collision is growing.




Collision Risks and Their Consequences

Most space junk travels at speeds of up to 29 km/hr. At such velocities, even a tiny piece of debris
can cause catastrophic damage to functional satellites. This not only threatens communication and
navigation systems but also complicates our ability to monitor climate parameters from space.
Barriers to Space Sustainability

The Need for Regulation

To ensure that space remains accessible and activities are environmentally sustainable, regulation
is crucial. Without clear guidelines, the unchecked growth of emissions and debris could harm our
climate and hinder future exploration.

International Cooperation

International bodies like the Committee on the Peaceful Use of Outer Space (COPUOS) must work
together to create enforceable standards. This cooperation is vital to address the environmental
impacts of space activities and ensure that space remains a shared resource.

Achieving Sustainability in Space Exploration

Innovative Solutions and Their Challenges

Achieving sustainability in space exploration requires innovative solutions. Reusable rockets, like
those developed by SpaceX, can reduce waste and costs. However, they often come with increased
fuel consumption and limited applicability for high-orbit missions. Transitioning to cleaner fuels,
designing biodegradable satellites, and developing autonomous debris removal technologies are
all steps in the right direction, but they come with their own set of challenges.

Conclusion

As we continue to explore the cosmos, it’s essential to consider the environmental impact of our
actions. The choices we make today will shape the future of space exploration and our planet. By
prioritizing sustainability and international cooperation, we can ensure that our quest for
knowledge doesn’t come at the expense of our environment.

James Webb Space Telescope and Hubble Space Telescope

A Comparison of Telescopes: The James Webb Space Telescope (JWST) and the Hubble Space
Telescope (HST) are both significant astronomical observatories but serve different purposes and
operate in different wavelengths.

«>Wavelengths: JWST primarily observes infrared light, allowing it to see through dust clouds
and study cooler objects in space, while HST observes mainly in the visible and ultraviolet spectra.
# Launch Dates: HST was launched in 1990, while JWST was launched much later, in December
2021.

% Location: HST orbits Earth at an altitude of about 547 kilometers (340 miles), whereas JWST
is positioned at the second Lagrange point (L2), approximately 1.5 million kilometers (about
930,000 miles) from Earth.




Q Scientific Goals: JWST aims to study the formation of stars and galaxies, the atmospheres of
exoplanets, and the early universe, while HST has contributed to a wide range of astronomical
discoveries, including the expansion of the universe and the existence of dark energy.

® Technology: JWST features a larger primary mirror (6.5 meters) compared to HST's (2.4
meters), enhancing its light-gathering capability and resolution.

MaFuture of Astronomy: Both telescopes complement each other, with JWST expected to provide
deeper insights into cosmic phenomena that HST has observed.

Summary: The James Webb Space Telescope and Hubble Space Telescope differ in design,
capabilities, and scientific objectives, with JWST focusing on infrared observations and HST on
visible and ultraviolet light.

Neutrinos: The Ghostly Particles

Neutrinos, often dubbed as "ghost particles,” are fundamental to understanding the universe's fabric. Here's why:

» Abundance: They are produced in vast quantities during stellar processes and nuclear reactions.
« Interaction: Neutrinos barely interact with matter, which makes them elusive and difficult to detect.
- Cosmological Significance: Their study can unravel mysteries related to dark matter and energy.

Dark Matter: The Invisible Force

Dark matter constitutes about 27% of the universe yet remains largely mysterious.

- Detection: Although invisible, its presence is inferred through gravitational effects on visible matter.
« Composition: The exact nature of dark matter particles is still unknown, posing significant questions for physicists.
* Role in Structure Formation: Dark matter influences the formation of galaxies and large-scale structures.

Visible Matter H Dark Matter |

Figure 2.1 Dark Matter Distribution:

Figure 2.2 Dark Matter Candidates:

Candidate Type Description

WIMPs Weakly Interacting Massive Particles

Axions Hypothetical particles proposed as dark matter

Sterile Neutrinos A type of neutrino that doesn't interact through standard forces
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Dark Energy: The Universe's Accelerating Force

Dark energy is a mysterious force driving the accelerated expansion of the universe.

- Cosmological Constant: Proposed by Einstein, this concept is central to the understanding of dark energy.
- Impact on Universe: It affects the fate of the cosmos, suggesting a future dominated by dark energy.
« Current Research: Observations from telescopes continue to refine our understanding of dark energy's role.

The Vaikom Struggle: A Turning Point in India’s Social Reforms

Introduction

The Vaikom Struggle, a monumental event in the annals of Indian history, encapsulates the
relentless fight against caste-based discrimination.

It began as a local agitation against the prohibition of backward caste Hindus from traversing the
streets adjacent to the Vaikom Mahadeva temple.

However, it transcended its origins, evolving into a mass movement that united diverse
communities in a quest for social justice.

The Origins of the Vaikom Struggle

The roots of the Vaikom Struggle can be traced back to the rigid caste hierarchies that permeated
Indian society. In the early 20th century, backward caste Hindus were denied access to certain
public spaces, including the streets around the revered Vaikom temple. This blatant discrimination
sparked outrage among social reformers.

Key Figures: The movement saw the emergence of notable leaders, including K.

Kelappan and Periyar E.V. Ramasamy.Their relentless advocacy for equality galvanized
support from various sections of society.

Community Involvement: The struggle witnessed participation from all strata of society,
including women, students, and workers, showcasing a collective yearning for change.

The Role of Leaders and the Mass Movement

The entry of Periyar in 1924 marked a significant turning point in the struggle. His ideology of
rationalism and social justice resonated deeply with the masses, propelling the movement forward.
Mobilization of Support: Periyar’s fiery speeches and writings attracted widespread attention,
drawing individuals from various backgrounds into the fold of the movement.

Unity Across Classes: The Vaikom Struggle became a symbol of unity among diverse castes,
showcasing that the fight for rights transcended social barriers.

The Controversy Surrounding Adhai Din Ka Jhonpra: A Historical Perspective
Introduction:

Adhai Din Ka Jhonpra

Nestled in Ajmer, this 12th-century mosque has become a center of controversy as demands for
its restoration to pre-Islamic heritage intensify.

The implications of these demands ripple through cultural discourse, stirring sentiments among
various communities.




Historical Context:

The origins of Adhai Din Ka Jhonpra are steeped in mystery and debate.

Constructed by Qutubuddin Aibak in approximately 1200 AD, the mosque features exquisite
carved pillars and intricate designs, marking it as an architectural marvel of its time.

Claims have surfaced suggesting that before it became a mosque, the site was a Sanskrit college
and possibly a temple.

Historian Har Bilas Sarda argued in his work, Ajmer: Historical and Descriptive, that a Jain temple
was erected here in celebration of the Jain festival in 660 AD, only to be demolished by Afghan
invaders in 1192.

Adhai Din Ka Jhonpra
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Japan's LNG Contracts and the Shift in Energy Dynamics

As Japan's long-term contracts for liquefied natural gas (LNG) from Russia's Sakhalin-2 project
approach expiration, the energy landscape is shifting dramatically. With rival producers eager to
fill the potential supply gap, Japan is also navigating its transition towards cleaner energy sources.
Let's dive into the details of this evolving situation.

Introduction

Japan, the world's second-largest LNG buyer, has relied heavily on Russian gas, particularly from
the Sakhalin-2 project. However, as geopolitical tensions rise and Japan's energy policies evolve,
the future of these contracts is uncertain.

Overview of Japan's LNG Dependency

Japan's energy needs are significant, with the country depending on Russia for about 9% of its
LNG supply, translating to around 6 million metric tons annually. This reliance has been a
cornerstone of Japan's energy strategy, but the tides are changing.

The Role of Sakhalin-2 Project




The Sakhalin-2 project, operated by Gazprom, has been a reliable source of LNG for Japan due to
its proximity just a few days away by sea. This geographical advantage has made it a preferred
choice for Japanese buyers.

Key Players in Sakhalin-2

Notably, Japanese trading giants Mitsui and Mitsubishi hold a combined 22.5% stake in the
Sakhalin-2 project, further intertwining Japan's energy security with Russian gas supplies.

The Changing Landscape of LNG Supply

However, the geopolitical landscape is shifting. With Japan's allies pushing to isolate Russia due
to its actions in Ukraine, the future of Sakhalin-2 is in jeopardy.

Geopolitical Pressures

An official from Japan's industry ministry highlighted the challenges of maintaining the same level
of supply from Russia, especially with G7 agreements aimed at reducing reliance on Russian
energy.

Japan’s Energy Transition Goals

Japan is also on a path to reduce its dependence on fossil fuels. The government aims for gas to
account for only 20% of power generation by 2030, down from 33% last year, while increasing
renewable energy's share to 38%.

Declining Demand for LNG

With sluggish power demand and a push for cleaner energy, the need for LNG in Japan is expected
to decline, complicating the decision to renew contracts with Sakhalin-2.

The Future of Sakhalin-2 Contracts

As contracts begin to expire between 2026 and 2033, starting with JERA's 0.5-million-ton annual
supply agreement, the question looms: will Japan renew its contracts?

Expiration Timeline

The timeline for these contracts is critical, as it aligns with Japan's broader energy strategy and the
dynamics of the global LNG market.

Potential Supply Gaps

Industry insiders warn of potential supply gaps if contracts are not renewed, especially as Japan's
energy needs evolve.

Rival Producers Eyeing the Market

With Japan's contracts in flux, rival LNG producers are keen to step in and fill the void left by
Russian gas.

New Opportunities for U.S. and Canadian LNG

Countries like the U.S. and Canada are positioning themselves as viable alternatives to Russian
LNG, with new projects on the horizon.

Alaska LNG Project

U.S. Senator Dan Sullivan has been actively promoting the Alaska LNG project to Japanese
buyers, emphasizing its strategic importance for both the U.S. and Japan.

Canadian LNG Initiatives




Canada is also gearing up to export LNG to Japan, with projects like the Shell-led LNG Canada
project set to begin operations soon.

Conclusion

As Japan navigates its energy future, the expiration of contracts with Sakhalin-2 presents both
challenges and opportunities. With a focus on cleaner energy and a shifting geopolitical landscape,
Japan's LNG market is poised for significant changes.

Pollution in the Caspian Sea

& Kazakhstan's state-owned energy company, KazMunayGas, has decontaminated Soviet-era oil
waste along the Caspian Sea.

[1The cleanup involved nearly 363,000 cubic meters of oil waste over the past four years at the
Karazhanbas field in the Mangystau region.

@®The Caspian Sea, the world's largest lake, is facing pollution and the impacts of global warming.
“IReclamation efforts included cleaning contaminated soil and aboveground storage facilities.
AKazakhstan is considering the establishment of "environmental disaster zones" due to pollution
from the oil and gas industry.

tCentral Asian countries, including Tajikistan and Kyrgyzstan, are also increasing efforts to
remove toxic waste from the Soviet era.

#=Millions of cubic meters of radioactive waste are currently stored in Central Asia, highlighting
the region's environmental challenges.

Summary: Kazakhstan's KazMunayGas has cleaned up significant Soviet-era oil waste from the
Caspian Sea, amid growing pollution concerns and plans for environmental disaster zones.

N Aral
Sea o

WA o | KAZAKHSTAN

RUSSIA

v UZBEKISTAN
| °
GEORGIA S
- ! '
o Kol 73
ARMENIA . AZERBAUAN = = |

2 TURKMENISTAN
TURKEY 2 J N
AZERBAIJAN

IRAQ IRAN




so 51 52 53 £

LEGEND & — River
- ity @ caspian Sea w £
= Road P4
Border 0. 05 1 2 3 4

Golan heights

<

Olive Ridley Turtle Conservation Efforts in Visakhapatnam
Overview

-mCarcasses of Olive Ridley turtles are being discovered along the Visakhapatnam coast during
their breeding season.

& Multiple carcasses have been reported by eyewitnesses on beaches such as Mangamaripeta, with
at least 10 found in a single night.




@Environmental experts cite marine pollution and trawling activities as the primary causes of
turtle deaths.

"1The Andhra Pradesh State Forest Department has initiated conservation efforts, including the
creation of four artificial hatcheries.

These hatcheries are located at R.K. Beach and Jodugullapalem to support turtle nesting.
d.Officials note that turtles often get caught in fishing gear when they surface to breathe, especially
during the breeding season.

WiContinuous education efforts are being made to inform the fishing community about the
importance of protecting turtles.

Conservation Initiatives

Acrtificial Hatcheries: Established to support nesting and increase hatchling survival rates.
Community Education: Ongoing efforts to raise awareness among local fishermen about the
impact of their activities on turtle populations

Olive Ridley Sea Turtles =

Overview &

Species: Olive Ridley sea turtles are recognized by their heart-shaped shell.

Habitat: Found in warm and tropical waters, especially in the Pacific and Indian Oceans.

Nesting Behavior: Known for arribada, a mass nesting event where thousands of females lay eggs
on the same beach.

Physical Characteristics =

Size: Smaller than other sea turtles, weighing 77 to 100 pounds (35 to 45 kg).

Conservation Status

Threats: Classified as vulnerable due to:
Habitat loss

Poaching

Accidental capture in fishing gear
Efforts: Conservation initiatives focus on:
Protecting nesting sites

Reducing bycatch in fisheries
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Morocco's Strategic Position in Defense Exports
Morocco as a Gateway for Indian Defense Exports

MAMorocco is positioning itself as a key entry point for India’s defense exports to Africa and
Europe.

Abdeltif Loudyi, Morocco’s Minister Delegate for National Defence, is advocating for Indian
companies to invest in the country.

Morocco aims to provide a state-of-the-art environment for defense companies looking to expand.
B2 The country promises zero bureaucracy to facilitate smoother operations for Indian firms.

& Profitability is a key selling point for attracting Indian defense companies to Morocco.
@Morocco is being marketed as a strategic gateway for Indian businesses in the defense sector.

»-The initiative reflects India's broader ambitions to enhance its presence in the African market.

Jalvahak Scheme: Enhancing Inland Waterway Transport

<l aunch of Jalvahak Scheme: The Indian government launched the Jalvahak scheme to enhance
long-haul cargo movement via inland waterways.

& Targeted Waterways: The scheme focuses on National Waterways 1 (Ganga), 2 (Brahmaputra),
and 16 (Barak) to promote cargo transport.

) Scheduled Sailing Service: A fixed scheduled sailing service for cargo vessels has commenced
from Haldia for NW-1 and NW-2.

& Financial Incentives: The Jalvahak scheme offers a reimbursement of up to 35% of total
operating expenses to encourage cargo transport via waterways.

aBDecongesting Transport: The initiative aims to reduce congestion on railways and roadways by
promoting economical and eco-friendly waterway transport.

EmBusiness Opportunities: The scheme is designed for major shipping companies, freight
forwarders, and trade bodies to optimize their supply chain networks.




CIFirst User: UltraTech Cement became the first cement company to utilize NW-1 for large-scale
gypsum transport.

Summary: The Jalvahak scheme aims to boost cargo movement via India's inland waterways,
offering financial incentives and scheduled service to enhance efficiency and reduce transport
congestion

Understanding Light Echoes
e\When we look outward into space, we're looking backward in time. That's because light moves
at the speed of light. It takes time for the light to reach us

eBut it gets even stranger than that. Light can be absorbed, reflected, and re-emitted by gas and
dust, giving us a second look.

eThey're called light echoes, and they allow astronomers another way to understand the universe
around us.

e Definition: Light echoes occur when light emitted from a source is bent around a massive object,
like a black hole, leading to different arrival times at the observer.

eMechanism: Light can take direct or indirect paths, influenced by the black hole's gravity.

eSignificance: Light echoes can provide insights into the mass and spin of black holes.

Key Factors Influencing Light Echoes

Black Hole Properties:

Mass: Heavier black holes’ bend light more significantly.

Radius: Determines the extent of light bending.

Spin: Kerr black holes have additional angular momentum effects on light paths.

Signal Quality:

Light echoes offer a better signal-to-noise ratio compared to other methods of measuring black
holes.

Gravitational Lensing

Definition: The bending of light around massive objects.

Potential: Gravitational lensing can create light echoes, although direct measurements have been
challenging.

Techniques for Detection

Long-baseline Interferometry:

Involves placing telescopes at great distances (minimum of 40 GA).
Captures non-simultaneous signals to create unique interference patterns.
Telescope Setup:

One telescope on Earth and another in space to capture light echoes.
Applications of Light Echoes




Astrophysical Insights:

Studying supermassive black holes in the Milky Way and M87.

Investigating bright rings of light around black holes at specific frequencies (e.g., 230 GHz).
General Relativity:

Light echoes support Einstein's theory, showing achromatic properties (light of all frequencies
forming echoes).

Telescope Setup

Long-baseline
Interferometry

Significance

Mechanism Astrophysical Insights
Techniques for Detection
o Understanding Light Echoes
Definition Applications of Light
Echoes General Relativity
Mass
Key Factors Influencing
Light Echoes Gravitational Lensing
Black Hole Properties
Future Research Directions Potential
Radius Slenaiotiality Definition
Spin Validation Technological

Advancements

Chirality and Its Implications

Key Concepts and Case Studies

Q Chirality Concept: Objects can exhibit handedness, such as left or right, similar to how a
mirror swaps left and right.

CJEnantiomers: These are chiral molecules that are mirror images of each other. A well-known
example is thalidomide.

£ Thalidomide Case: Marketed as a sedative in the late 1950s, thalidomide's left-handed
enantiomer caused severe birth defects, leading to its withdrawal from the market.

“JJAmino Acids and DNA: Proteins are composed of left-handed amino acids, while DNA is right-
handed. The reason for this distinction remains unknown.

Synthetic Microbes: Researchers are investigating the creation of synthetic bacteria using
enantiomers, which may differ from natural bacteria.

AWarning Against Mirror Life: A recent report highlights the risk that mirror bacteria could
evade immune responses due to their chiral nature, posing threats to humans, animals, and plants.
B Research Publication: An international team, including Deepa Agashe, published a

comprehensive report in the journal Science, discussing the potential dangers of creating mirror
life.




Visual Representation

Chirality and Enantiomers:

| Left-handed | | Right-handed }

Enantiomers

‘ Thalidomide | | Synthetic Microbes ‘

r
| Birth Defects ‘ | Immune Evasion |

Summary

The exploration of chiral molecules and the potential creation of synthetic mirror bacteria raises significant safety
concerns due to their ability to evade immune responses.

Erg Chebbi: A Majestic Dune System in the Sahara Desert
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Erg Chebbi: A Majestic Dune System in the Sahara Desert
Overview
[1Erg Chebbi is a notable dune system in the vast Sahara Desert.

®Located in southeastern Morocco, close to the town of Merzouga.

£&Dunes can soar up to 150 meters (around 490 feet) in height.

Tourist Attractions

WA favored spot for camel trekking and immersive desert experiences.
&>Renowned for its breathtaking sunsets and starry night skies.

“1Visitors often stay in traditional Berber tents to embrace the desert lifestyle.




@& Offers exceptional photography opportunities, especially at sunrise and sunset.

Summary
Erg Chebbi is a magnificent dune system in southeastern Morocco, celebrated for its towering
dunes, tourist activities, and awe-inspiring natural beauty.
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The Rise of Carbon Markets: Insights from COP29 in Baku

What is a Carbon Market?

A carbon market serves as a trading platform for carbon credits, which are certificates representing
the right to emit a specified amount of carbon dioxide (CO2). This innovative mechanism allows
governments and businesses to buy and sell these credits, creating a financial incentive for
reducing greenhouse gas emissions.

Historical Context: The concept of carbon markets originated in the 1990s, driven by the need to
address environmental externalities associated with carbon emissions. The U.S. introduced the
cap-and-trade model to control sulfur dioxide emissions, setting a precedent for future carbon
trading systems.

Mechanics of Carbon Credits: One carbon credit equates to 1,000 kilograms of CO2.
Governments issue a limited number of credits, incentivizing firms to innovate in emission
reduction strategies.

Market Dynamics: The price of carbon credits fluctuates based on supply and demand. A scarcity
of credits can drive prices up, thus encouraging more companies to invest in sustainable practices.

The Benefits of Carbon Markets
Carbon markets offer numerous advantages, primarily focusing on economic efficiencies and
environmental accountability.




Economic Incentives: By assigning a cost to carbon emissions, firms are encouraged to reduce
their output. This market-driven approach ensures that the most cost-effective solutions are
prioritized.

Encouraging Corporate Accountability: Companies are now more motivated to monitor and
report their emissions accurately. The intersection of technological advancements has enhanced
data tracking, although some smaller businesses still face challenges.

Facilitating Innovation: The potential for profit from selling excess credits incentivizes firms to
develop cleaner technologies and processes.

Challenges and Criticisms of Carbon Markets

Despite their potential, carbon markets face significant challenges that can undermine their
effectiveness.

Market Manipulation Risks: Inadequate regulations can lead to oversupply of credits,
diminishing their value and effectiveness in curbing emissions.

Concerns Over Carbon Offsets: Critics argue that purchasing offsets can lead to "greenwashing,"
where companies invest in offsets without making substantial changes to their emissions practices.
Regulatory Challenges: Governments may struggle to establish optimal credit supply levels,
risking either excessive restrictions or ineffective measures.

Insights from COP29: Bridging the Gap

The recent COP29 climate conference in Baku highlighted pivotal agreements that may shape the
future of global carbon markets.

Key Agreements: Delegates reached a significant consensus on establishing standardized carbon
trading frameworks, which can enhance transparency and efficiency in the market.

International Cooperation: The necessity of collaboration across borders has become
increasingly apparent, as climate change knows no boundaries.

Future Outlook: Moving forward, the success of carbon markets will depend on robust regulatory
frameworks and genuine corporate commitment to sustainability.

Polavaram Dam Concerns and Developments

BJD's Concerns

[1The Biju Janata Dal (BJD) is raising alarms about the Polavaram Dam's potential negative effects
on tribal communities in Odisha's Malkangiri district.

Memorandum Submission

T A BJD delegation submitted a memorandum to various central authorities, highlighting the lack
of studies on the impacts of the dam's design changes.

Project Status

74Andhra Pradesh Chief Minister N. Chandrababu Naidu aims to complete the Polavaram Project
by 2027, with 15,000 crore allocated in the current budget.

Disputed Estimates




MIThe BJID claims that different studies show varying estimates for submergence levels, with some
suggesting levels could exceed previously agreed limits.

Land and Displacement

8 The Odisha government estimates that the project could submerge 7,656 hectares of land and
displace over 6,800 people, including 5,916 tribals.

Remedial Measures

[1The Ministry of Jal Shakti proposed protective embankments to mitigate submergence, but the
Odisha government has reservations about their feasibility.

Historical Context

88The Polavaram Project was initiated based on a 1980 agreement among Andhra Pradesh,
Madhya Pradesh, and Odisha and was declared a national project in 2014.

Summary: The BJD is actively opposing the Polavaram Dam project due to concerns over its
impact on tribal communities and land in Odisha, while the Andhra Pradesh government pushes
for its completion by 2027.

Polavaram Project Overview

A&Project Overview

Multi-purpose Initiative: The Polavaram Project is a significant irrigation project on the Godavari
River in Andhra Pradesh, currently under construction.

National Project Status

Central Government Recognition: Designated as a National project, underscoring its importance.
"IReservoir Reach

Backwater Extension: The reservoir extends approximately 150 km upstream on the main river
and 115 km on the Sabari River, impacting regions in Chhattisgarh and Odisha.

& Tourism Boost

Enhancement in Tourism: Expected to boost tourism in the Godavari Districts, especially near
Papikonda National Park.

sHydroelectric Development

Hydroelectric Project: The Polavaram hydroelectric project is being constructed alongside the
irrigation project.

«wNational Waterway 4

Water Transport Development: Includes the development of National Waterway 4 on the river's
left side.

»-Proximity to Key Locations

Strategic Location: Located 40 km upstream from the Sir Arthur Cotton Barrage and 25 km from
Rajahmundry Airport.

Summary: The Polavaram Project is a crucial multi-purpose irrigation initiative in Andhra Pradesh,
enhancing tourism and hydroelectric power while affecting neighboring states.




Longevity Research and Al Innovation

“1Longevity Research

The pursuit of extending life has been a long-standing goal in medicine.

Stakeholders: Kings, researchers, and pharmaceutical companies are involved.

“1Al Platform Development

Researchers at the Indraprastha Institute of Information Technology, Delhi developed AgeXtend.
This Al-based tool is designed to identify molecules that promote healthy aging.

4 Extensive Screening

Over two years, more than 1.1 billion compounds were screened.

This marks the largest study on anti-aging properties to date.

Promising Candidates

The platform identified several candidates with anti-aging properties.

Less than 1% of the screened compounds showed potential.

MIMechanism Explanation

AgeXtend predicts anti-aging properties and explains the mechanisms behind these predictions.
This guides further research.

@0Open Source Availability

The research team has made their code and data available as open source.

Companies are charged for access, while researchers and students can access it freely.
HPython Package

A Python package for AgeXtendis available for download via pip.

This facilitates its use in research.

Human Evolution Origin

@®Human Evolution Origin: Homo sapiens evolved in Africa over millennia before migrating
globally.

“IMitochondrial DNA Studies: Scientists study mitochondrial DNA mutations to understand
human migration patterns.

“1Coastal Dispersion Theory: Some studies suggest early humans migrated along coastal routes,
particularly in tropical regions.

“1Archaeological Discrepancies: Archaeological evidence in India contradicts the coastal
migration model, showing inland sites instead.

1 4 Research Findings: Genetic studies from Orang Asli people and ancient remains in Japan
support coastal migration, but archaeological evidence does not.

A3 Inland Dispersal Model: Some researchers advocate for the inland dispersal model, suggesting
human ancestors took terrestrial routes.

Q Ongoing Debate: There is a significant disagreement among scientists regarding the timing and
routes of human migration.




The recent study conducted by scientists from the Max Planck Institute and other prestigious
institutions sheds new light on early human life in Saurashtra.

By examining the Bhadar and Aji river basins, they uncovered artifacts dating back 56,000 to
48,000 years, revealing advanced tool-making techniques of the Middle Palaeolithic era. Crucially,
the absence of Late Palaeolithic tools challenges the long-held coastal migration theory proposed
by Paul Mellars.

oThis compelling evidence suggests that our ancestors likely moved inland, expanding their
presence across the Indian subcontinent.

e As experts call for further precise dating, it is imperative to reconsider our understanding of
human migration patterns. This study is not just an academic exercise; it is a pivotal moment in
unraveling the complexities of our past.

Two distinct hominin species

Introduction

The recent discovery of fossilized footprints in Kenya has unveiled a stunning chapter in the story
of human evolution. Dating back 1.5 million years, these ancient tracks provide the first solid proof
that two distinct hominin species, Homo erectus and Paranthropus boisei, coexisted in the same
environment. As researchers delve into the implications of this find, we gain a deeper
understanding of the behaviors and interactions of our ancient relatives.

The Discovery of the Footprints

The footprints were unearthed near a lake in modern-day Kenya, an area rich in geological history.
Researchers stumbled upon this extraordinary find while investigating the Pleistocene Epoch's
sediment layers, which are known for preserving ancient life

__Fossilized footprints in Kenya 1 e
Introduction 1 _~" Evidence of Homo erectus and Paranthropus boisei 1
Insights into ancient behaviors 1

Location: Near a lake in Kenya 1
The Discovery of the Footprints 1._ Geological significance 1
Pleistocene Epach sediment layers 1
_ Tool-making abilities 2
—____ Environmental adaptability 2
Specialized herbivore 2
Strong jow muscles 2

__Homo Erectus 2 _

/ Paranthropus Boisei 2
Understanding the Species 2 )/

H. erectus: Meat diet 2
P. boisei: Plant-based diet 2
___Upright walking 2

Divergent body structures 2

Dietary Differences 2 __—
Coexistence of Hominin Species / -

\_Physical Characteristics 2__—

Gait and speed analysis 3

Behavioral Insights 3
Social behavior clues 3

\\
1R
\ Complexity of human evolution 3

| \._What The Footprints Reveal 3 _ Ecological Interactions 3 __—
| I
1 ™\

Coexistence within ecosystems 3

Early human behavior studies 3
Environmental adaptation research 3

“\.__Future Research Directions 3 __—
Groundbreaking discovery 4

\ : N
\ Insights into Homo erectus and Paranthropus boisei 4

L\ Conclusion & .
- = Enriched understanding of human evolution 4

Interactions shaping ancestors 4

Understanding the Species
Homo erectus




Homo erectus, a direct ancestor of modern humans, is known for its advanced tool-making abilities
and adaptability to various environments. This species showed remarkable resilience and
innovation.

Paranthropus boisei

In contrast, Paranthropus boisei was a specialized herbivore with strong jaw muscles, adapted to
consume tough vegetation. This species occupied a different ecological niche, focusing on a diet
rich in fibrous plants.

Dietary Differences: While H. erectus hunted for meat, P. boisei thrived on a plant-based diet,
showcasing the diversity of early hominin adaptations.

Physical Characteristics: H. erectus walked upright, just like P. boisei, but their body structures
reflected their divergent lifestyles.

What the Footprints Reveal

The footprints left by these ancient species offer a treasure trove of information about their daily
lives and interactions.

Behavioral Insights: Researchers can glean details about gait, speed, and social behavior from
the footprints, which bones alone cannot reveal.

Ecological Interactions: The discovery emphasizes the complexity of human evolution,
highlighting how multiple species can coexist and interact within the same ecosystem.

Future Research Directions: This find opens new avenues for research into early human behavior
and environmental adaptation.

Conclusion

The discovery of these fossilized footprints in Kenya is nothing short of groundbreaking.

As we piece together the puzzle of early human existence, we gain invaluable insights into the
lives of Homo erectus and Paranthropus boisei.

The coexistence of these species not only enriches our understanding of human evolution but also
underscores the intricate web of interactions that shaped our ancestors.

Mount Spurr: A Geological Marvel
CILocation: Mount Spurr is located in Alaska, USA.

A Type: Itis a stratovolcano, characterized by its conical shape and explosive eruptions.

¥ Eruptions: Mount Spurr has had several eruptions, with significant activity recorded in 1953
and 1992.

@®Geological Significance: The volcano is part of the Aleutian Range, which is known for its
volcanic activity due to tectonic plate interactions.

CWildlife: The surrounding area is home to diverse wildlife, including various bird species and
mammals.
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India's Space Programme Goals

Overview of India‘'s Ambitious Space Goals
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Uncrewed Missions to the Moon O
Multiple missions planned

Master human-centric space technologies
Rocket Development &

Heavy lift capabilities

Financial viability for human-spaceflight
Importance of NGLV

Heavy Lift Capability

Triples LVM3's payload capacity

Eases weight and volume restrictions
Reduces focus on miniaturization
Reusability &

Keeps fuel for controlled descent
Significant cost savings

Competitive Necessity

Immediate Needs and Challenges
Development Timeline [

NGLYV development phase: 8 years

Current Moon Mission Requirements ¢
Use of two LVM3 rockets

Assembly in space for mission

Competitive Landscape

Comparative Launch Capacities [l

ISRO's LVM3 vs SpaceX's Falcon 9 & Starship
Need for heavy lift and reusable rockets.

Role of Private Sector

Contracts for Private Industry n

Encourage design and development of rockets
Collaboration with foreign entities

Funding Mechanism &

Milestone-based payments

Ensures accountability and reduces cost overruns
Future Prospects

Diverse Rocket Development #

Multiple NGLV-like rockets

Increased launch frequency

Ecosystem for Growth

Specialized industrial base for outer space activities




Resilient supply chain for transportation services.

World Solar Report 2024 Overview %%

Key Insights from the Report

Global Capacity Surge: Increased from 1.22 GW in 2000 to 1,419 GW in 2023, with a CAGR of
about 36%.

Renewable Dominance: Solar capacity represents 75% of all renewable capacity additions
globally.

New Solar Technologies

Quantum Dot Solar Cells: Achieved 18.1% efficiency; enhances solar energy capture.
Self-Healing Panels: Extend lifespan and reduce maintenance.

Solar-Powered Phyto-Mining: Uses plants for sustainable metal extraction.

Building Integrated PV (BIPV): Transparent solar panels for light transmission.

Recycling Initiatives: Focus on circular economy practices to minimize environmental impact.

Cost Reductions Impact &

Decreasing Auction Prices: Utility-scale solar PV costs averaged $40/MWh in 2024.
India's Leadership: Achieved an auction price of $34/MWh.

Investment Surge: Expected to surpass $500 billion in 2024.

Global Market Dynamics ®

China's Dominance:43% of global installed solar capacity (609 GW).

Market Shares:

U.S.: 10% (137.73 GW)

Japan, Germany, India: 5-6% each.

Emerging Markets: Brazil, Australia, Italy, Spain each around 2%.

Manufacturing Growth: Nearly doubled capacity for wafers, cells, and modules in 2023.

Socio Economic Impact 2a

Job Creation: Employment in solar PV sector rose to 7.1 million in 2023.
Agricultural Innovations: Solar-powered irrigation systems transforming farming.
Growth of Solar Pump Market: Expected CAGR of 5.8% from 2021 to 2027.
Pay-As-You-Go Models: Facilitating access to solar systems.

Future Directions #
Technology and Finance Transfer: Essential for developing countries to ensure inclusive growth
in solar energy adoption.

The Indian Star Tortoise: A Unique Marvel of Nature

Introduction to the Indian Star Tortoise

Have you ever laid eyes on the Indian star tortoise? If not, you're missing out on one of nature's
most stunning creations! With its obsidian shell and striking sun-yellow star patterns, this tortoise
IS not just a pretty face; it's a hardy herbivore that has captured the hearts of many. However,




owning one as a pet is illegal in India and raises ethical concerns, as these beautiful creatures are
vulnerable in the wild.

Physical Characteristics

The Obsidian Shell and Star Patterns

The Indian star tortoise (Geochelone elegans) is a sight to behold. Its shell, resembling polished
obsidian, is adorned with intricate star-like patterns that are as unique as fingerprints. These
patterns not only serve as a visual delight but also play a role in camouflage, helping the tortoise
blend into its arid surroundings.

Habitat and Distribution

Natural Habitat in India and Sri Lanka

Endemic to the Indian subcontinent, these tortoises thrive in the arid pockets of northwest India,
bordering Pakistan, as well as in South India and Sri Lanka. They prefer dry, open grasslands and
savannahs, where they can graze on a variety of vegetation.

The Global Demand and lllegal Trade

Despite their natural beauty, the Indian star tortoise has become a victim of the exotic pet trade.
The increasing demand for these tortoises has led to their entanglement in one of the largest global
wildlife trafficking networks. It's not uncommon to find them in homes as far away as Canada and
the U.S., far from their natural habitats.

Legal Status and Conservation Efforts

CITES and Indian Wildlife Protection Act

The Indian star tortoise is listed in Appendix | of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES) and is protected under Schedule | of the
Wildlife (Protection) Act of 1972 in India. This means they receive the highest level of protection
under Indian law, yet illegal smuggling continues to be a significant issue.

Challenges in Conservation

Despite the legal protections, officials have seized hundreds of tortoises being smuggled through
airports and borders.

Genetic Diversity and Research Findings

Distinct Genetic Groups

Recent research conducted by the Wildlife Institute of India and Panjab University has revealed
two genetically distinct groups of Indian star tortoises: the northwestern and southern populations.
This discovery is crucial for developing effective conservation strategies.

Implications for Conservation Strategies

The genetic divergences observed in these tortoises can inform where and how to release and
conserve rescued individuals.

The Historical Journey of the Indian Star Tortoise
Evolutionary Background




Millions of years ago, the ancestors of the Indian star tortoise spread across the Indian subcontinent
after it split from the Gondwana supercontinent. As the land evolved, so did the tortoises, adapting
to the changing environments.

Adaptation to Changing Environments

Over time, the subcontinent's climate shifted, leading to the growth of savannahs and open
grasslands. This change came at the expense of humid forests, which became restricted to certain
areas. The separation of these habitats paralleled the genetic divergence of the tortoises into
northern and southern groups about 2 million years ago.

Conclusion

The Indian star tortoise is not just a beautiful creature; it represents the delicate balance of nature
and the urgent need for conservation efforts. While they may be popular as exotic pets, the reality
is that they belong in the wild, where they can thrive in their natural habitats. As we learn more
about their genetic diversity and the challenges they face, it's crucial to advocate for their
protection and ensure that future generations can appreciate their beauty.

Stegosaurus Fossil Discovery: 'Apex'

Key Highlights

1A fossil of a stegosaurus has been discovered.

Q The fossil has been given the nickname ‘Apex’.

P The discovery contributes to the understanding of stegosaurus species.
®Stegosaurus lived during the Late Jurassic period.

WiFossils like ‘Apex’ help paleontologists study dinosaur behavior and ecology.
“1The fossil may provide insights into the evolutionary history of dinosaurs.

¥ Apex’ could be significant for educational and scientific purposes.
Significance of 'Apex’

Educational Value: Enhances knowledge of stegosaurus species.

Scientific Contribution: Offers insights into dinosaur behavior and ecology.
Evolutionary Insights: May provide clues about the evolutionary history of dinosaurs.

BIG SHOT

The Indian Economy and GHG Emissions
Introduction




The Indian economy has been on a rollercoaster ride of growth over the past few decades. But with
this growth comes a hefty price tag environmental pressure, particularly in the form of greenhouse
gas (GHG) emissions. The recent Economic Survey (2023-24) claims that India has managed to
decouple its economic growth from GHG emissions. But is this really the case? Let’s dive into this
intriguing topic and explore what it means for sustainable development.

Understanding Decoupling

What is Decoupling?

Decoupling is a fancy term that refers to breaking the link between economic growth and
environmental degradation. Traditionally, economic growth has been a double-edged sword, often
leading to increased emissions. But as the climate crisis looms larger, the need to reduce emissions
while keeping the economy humming has become a hot topic.

Types of Decoupling

Absolute Decoupling

Absolute decoupling is the holy grail of economic growth. It occurs when the economy grows
while emissions decrease. Imagine a world where we can have our cake and eat it too—growing
economically without harming the environment.

Relative Decoupling

On the flip side, we have relative decoupling. This happens when both GDP and emissions grow,
but GDP grows faster than emissions. While this is a step in the right direction, it still means that
emissions are on the rise.

The Current State of India's Economy

Economic Growth vs. GHG Emissions

Between 2005 and 2019, India’s GDP grew at a compound annual growth rate (CAGR) of 7%,
while emissions only rose at a CAGR of 4%. This raises eyebrows and questions: has India
managed to decouple its economic growth from GHG emissions?

The Economic Survey (2023-24) Claims

The Economic Survey claims that India has achieved this decoupling, but it doesn’t specify
whether it’s absolute or relative. So, what’s the real story?

The Importance of Decoupling

Sustainable Growth and Development

Decoupling is crucial for sustainable growth. It offers a pathway for nations to improve living
standards without exacerbating climate change. It’s like walking a tightrope—balancing economic
growth while keeping the environment intact.

The Debate: Green Growth vs. Degrowth

This brings us to a heated debate: green growth versus degrowth. Proponents of green growth
argue that we can maintain or even increase economic growth while reducing environmental harm.
On the other hand, degrowth advocates believe that economic growth is the root cause of ecological
degradation and should be curtailed. But let’s not forget that economic growth can also help tackle
issues like energy poverty and low living standards.




Analyzing India's Decoupling Claim

Historical Context

The claim of decoupling in India is based on comparing GDP and emissions growth rates from
2005 to 2019. Since the 1990s, India has seen steady economic growth, but has it achieved absolute
decoupling? The data suggests otherwise.

Sector-wise Analysis

When we look at the agriculture and manufacturing sectors—major contributors to emissions—
it’s essential to assess whether these sectors have also achieved decoupling. Since 1990, India’s
GDP has grown six-fold, while GHG emissions have only tripled. This indicates relative
decoupling, but not absolute.

The Path Forward

Challenges Ahead

While India’s relative decoupling is commendable, the journey to absolute decoupling is fraught
with challenges. As a developing country, India’s emissions are expected to rise with economic
growth, making absolute decoupling a distant goal.

Policy Recommendations

To ensure that economic growth and environmental preservation can coexist, India needs robust
policies that support renewable energy, emission mitigation, and sustainable development. It’s a
tall order, but necessary for a prosperous future.

Conclusion

In conclusion, while India may have achieved relative decoupling, the road to absolute decoupling
is long and complex. The country must continue to strive for policies that promote sustainable
growth while addressing the pressing issue of climate change.

H5N1 Virus Mutation
A study by Scripps Research focused on the H5N1 virus and its mutations.

=m The virus has recently infected dairy cows in the U.S., leading to mild human cases.

4 A specific mutation (glutamic acid to leucine) at residue 226 of the virus hemagglutinin was
identified.

[1This mutation may enhance the virus's ability to attach to human cells.

Alncreased attachment could raise the risk of human-to-human transmission.

[1The virus retains its specificity for avian receptors despite the mutation.

& The findings highlight potential public health concerns regarding the H5N1 virus.

Summary: A mutation in the H5N1 virus could increase its ability to infect humans, raising
concerns about transmission risks.

Methane Conversion Innovation
Key Developments

@®Methane Impact: Although less abundant than carbon dioxide, methane has a significant effect
on global warming due to its potent heat-trapping capabilities.




4 Catalyst Innovation: Engineers at MIT have developed a novel catalyst that transforms methane
into valuable polymers.

¢Environmental Benefits: This conversion process offers a promising solution for reducing
greenhouse gas emissions.

“1Operational Efficiency: The catalyst functions efficiently at room temperature and standard
atmospheric pressure.

MeImplementation Potential: The technology is suitable for deployment at methane production
sites, including power plants and cattle barns.

< Environmental Focus: The initiative aims to tackle environmental issues associated with
methane emissions.

# Sustainable Progress: This breakthrough marks a crucial advancement in sustainable
management of greenhouse gases

Coffee Wilt Disease: Genetic Insights

4 Researchers analyzed the genomes of 13 historic strains of coffee wilt disease.

w The pathogen responsible for the disease is Fusarium xylarioides.

< F. xylarioides consists of at least four distinct lineages.

Q The strains have acquired DNA segments from another fungal pathogen, F. oxysporum.
&This genetic exchange has improved F. xylarioides's ability to infect coffee plants.

MIThe study focused on multiple disease outbreaks to understand pathogen adaptation.

[1The findings highlight the evolutionary dynamics between fungal pathogens and their hosts.
Summary: Researchers found that Fusarium xylarioides, the pathogen causing coffee wilt disease,
has multiple lineages and has adapted through genetic exchange with another pathogen, enhancing
its infectivity

Hummingbird Nectar Extraction: A Closer Look
“IHummingbird bills resemble drinking straws but function differently in nectar extraction.

4 New research reveals that the comparison to straws is misleading regarding water or nectar
intake.

F Hummingbirds perform a coordinated movement of their bills and tongues to quickly draw up
nectar.

#Researchers analyzed footage and micro-CT scans to understand the mechanics of hummingbird
drinking.

& The drinking process involves four key movements: opening the bill tip, closing it after nectar
intake, keeping the midsection shut while opening the base, and extending the tongue again.
sHummingbirds can extract nectar at lightning speeds due to their intricate bill movements.

€ The study enhances our understanding of hummingbird feeding behavior and biomechanics.




Summary: Hummingbirds use a complex series of bill and tongue movements to rapidly extract
nectar, challenging the straw-like comparison of their bills.

Indira Gandhi Prize 2024: Honoring Michelle Bachelet

Award Announcement

¥ Recipient: Michelle Bachelet, former President of Chile, is the 2024 laureate of the Indira
Gandhi Prize for Peace, Disarmament, and Development.

®@Announced by: The Indira Gandhi Memorial Trust, recognizing Bachelet's significant
contributions to human rights.

International Relations

“lIndia-Chile Relations: The prize also acknowledges her efforts in strengthening diplomatic ties
between India and Chile

India Wins ISSA Good Practice Award
Highlights of the Award
¥ India secured the International Social Security Association’s Good Practice Award for Asia and
Pacific
&»The award was presented to the Employees’ Provident Fund Organisation (EPFO) by ISSA
President Mohammed Azman in Riyadh, Saudi Arabia.
MEPFO received five Certificates of Merit for various efficient services, including
communication channels and e-proceedings.

Key Initiatives

C The EPFO's outreach program, Nidhi Aapke Nikat, and multilingual call centers were
highlighted as key initiatives.

HA combination of digital and non-digital communication strategies is employed for effective
stakeholder engagement.

€ The EPFO utilizes webinars, SMS, emails, social media, and educational videos to inform
stakeholders.

$8E-proceedings for judicial matters related to employer dues were also recognized as part of the
award criteria.

Summary

India’s EPFO received the ISSA Good Practice Award for its innovative services and effective
communication strategies

Wisdom: The Oldest Wild Bird
Key Highlights
[10Ildest Wild Bird: Wisdom, a Laysan albatross, is the oldest known wild bird at approximately
74 years old.




CFirst Egg in Four Years: She laid her first egg in four years, estimated to be her 60th egg
overall.

A& Location: Wisdom returned to Midway Atoll National Wildlife Refuge in the Hawaiian
Archipelago to lay her egg.

Mating Behavior: Laysan albatrosses mate for life; however, Wisdom's mate Akeakamai has not
been seen for several years, leading her to interact with another male.

@ Incubation Period: Albatross parents incubate their eggs for about seven months, with chicks
flying out to sea five to six months after hatching.

@ Diet: The diet of Laysan albatrosses primarily consists of squid and fish eggs.

EHLifespan: The typical lifespan of a Laysan albatross is around 68 years, with Wisdom
surpassing this average.

Pulicat Lake

A& Pulicat Lake is a brackish water lagoon located on the Coromandel Coast of India.

11t is the second largest lagoon in India, spanning approximately 460 square kilometers.

Pulicat lake is the second-largest brackish water lake in India located in the state of Andhra Pradesh
after Chilika lake. It extends from the extreme southeastern portion of Andhra Pradesh to the
adjacent portion of Tamil Nadu state.

¥ The lake is home to a diverse range of flora and fauna, including migratory birds, making it a
significant ecological site.

&Pulicat Lake is a popular destination for birdwatching and eco-tourism activities.

<& The region surrounding the lake supports various fishing and agricultural communities.
TJPulicat Lake is part of the Pulicat Lake Bird Sanctuary, which aims to protect its unique
biodiversity.

About Flamingos

There are five species of flamingos divided into three genera:

ePhoenicopterus ruberis divided into two distinct and geographically separated subspecies:
P.r.ruber andP.r. roseus. Some scientists classify these as two separate species.

oP.r. ruber,the Caribbean flamingo, is slightly smaller than P.r. roseus.

oP.r. roseus,the greater flamingo, is the largest of the flamingos and has deep pink wings.
ePhoenicopterus chilensis, the Chilean flamingo. Chilean flamingos are slightly smaller than
Caribbean flamingos and have gray legs with pink bands at the joints.

ePhoenicopterus minor,the lesser flamingo. (Still sometimes listed in the genus Phoeniconaias).
This species is the smallest of all flamingos. The color of the lesser flamingo is brighter than the
greater flamingo.

ePhoenicoparrus jamesi,the James' flamingo. This species is characterized by having all black
flight feathers, including the secondary flight feathers, which are red in other species.




ePhoenicoparrus andinus, the Andean flamingo. This is the only species of flamingo that has
yellow legs and feet. It also has a red spot between the nostrils.

Distribution
e All flamingos are found in tropical and subtropical areas.

ePopulations of Chilean flamingos are found in central Peru, both coasts of southern South
America (mainly in the winter), Argentina, Uruguay, Paraguay, Peru, Bolivia, and southern
Brazil. Stragglers have been reported on the Falkland Islands and Ecuador.

eThe lesser flamingo is primarily an African species. Populations are found in eastern,
southwestern, and western Africa. In addition, a sizable population nests in India. Stragglers
can be found as far north as southern Spain.

e The James' flamingo has the most restricted range of all flamingo species. They are found
in southern Peru, northeastern Chile, western Bolivia, and northwestern Argentina.

e Andean flamingos are found in southern Peru, north-central Chile, western Bolivia, and
northwestern Argentina.

eThe Caribbean flamingo is found throughout the Caribbean (Cuba, the Bahamas, the
Yucatan, Turks and Caicos), the Galapagos Islands, and the northern part of coastal South
America.

eThe greater flamingo has the most widespread distribution of all flamingo species.
Populations are found in northwest India, the Middle East, the western Mediterranean, and
Africa. Limited numbers of this species can be found over much of northern Europe and
eastward to Siberia.

Habitat

The flamingo's most characteristic habitats are large alkaline or saline lakes or estuarine
lagoons that usually lack vegetation. Lakes may be far inland or near the sea.

A variety of habitats are used by flamingos: mangrove swamps, tidal flats, and sandy islands
in the intertidal zone.

The presence or absence of fish may have a great influence on the use of lakes by some
flamingos.

eThe Chilean flamingo is scarce or absent in lakes with fish. It is present, usually in large
numbers, where there are no fish with which to compete for food.

e The introduction of fish to some lakes may seriously affect the distribution of the Chilean
flamingo as well as the greater and Caribbean flamingos, since they all feed primarily on
invertebrates. Other flamingo species are not affected because of different food sources.
Vocalization

Flamingo vocalizations range from nasal honking to grunting or growling. Flamingos are
generally very noisy birds. Variations exist in the voices of different species of flamingos.




Vocalizations play an important role in keeping flocks together as well as in ritualized
displays. Specific calls are used in conjunction with certain behaviors.

Vocalizations are used in parent-chick recognition.

Visual Displays

Flamingos communicate with a broad range of visual displays.

Social Structure

Flamingos are very social birds. Breeding colonies of a few individual flamingos are rare,
while colonies of tens of thousands of birds are common.

Flock size ranges from 2 to 340 birds with an average of 71 birds.

Gelephu
Overview of Gelephu
Location: Southern Bhutan sk
Significance: Proposed 'Mindfulness City' [
Development Plans: Infrastructure, Cooperation with India 1N
Key Themes
Mindfulness City Project
Purpose: Attract investment, create jobs &
Design: Unique urban planning focused on well-being
Community Impact: Concerns from displaced ethnic Nepalis A

Government Cooperation

Involvement of Leaders &

PM Modi of India 1N

Bhutan King s

Discussions: Economic connectivity, hydro power plans @
Economic Potential

Investment Opportunities @

Gautam Adani's interest in projects

Potential for tourism and sustainable development @




Why Earthquake in Telangana??
5.3 magnitude quake, which was attributed to the Godavari fault zone, aftershocks are
possible for a few days, but there is no need to panic. The fault zone is the surface where two
blocks of the earth suddenly slip past one another, causing an earthquake.

oThe location below the earth’s surface where the earthquake starts is called the hypocentre,
and the location directly above it on the surface of the earth is called the epicentre.
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Godavari basin, which has many geological faults and falls and has experienced minor to
moderate earthquakes in the past.

The course of the river today may not be the same as it was a few hundred years ago. River
courses change and as they change they leave their mark on the earth structure. Hidden
courses of the past, faults can be anywhere, extending to several km on both sides of a river."
He also highlighted that the grinding of the Indian plate into the Eurasian plate does not
result in quakes just in the north, along the Himalayas, but the stress of this tectonic




movement also builds in the rest of the Indian plate. Sometimes these stresses may manifest
as quakes and are called intraplate quakes.

Tectonic movement

e The surface of the earth, both visible and underwater, is comprised of several ‘plates’ —very
large chunks of the planet’s surface that move extremely slowly. India, as a country sits on
one such plate, the Indian Plate, which is moving northwards and pushing into the Eurasian
Plate.

e This movement is what created the Himalayan mountain range.

eThough most of the stress along the line of collision between these two plates results in
strong to severe earthquakes along this fault line, the stress from the grinding can build up
extremely slowly in other parts of the Indian plate along various other geological faults which
too come under stress and strain.

o Their ‘adjustments’ can result in quakes.

Google Safety Engineering Centre in Hyderabad

Overview

B Google's Initiative: Hyderabad chosen for the first Google Safety Engineering Centre (GSEC)
in India.

1Strategic Partnership: Collaboration with the Telangana government to support GSEC's
establishment.

®Regional Significance: First GSEC in the Asia-Pacific, joining centers in Tokyo, Dublin,
Munich, and Malaga.

Objectives and Impact

@ Focus Areas: Advanced cybersecurity research, Al-driven security solutions, and expert
collaboration.

M&Economic and Skill Development: Aims to enhance skills, boost employment, and improve
cybersecurity in India.

W Transformation Potential: Expected to attract top safety engineers and foster academic
collaborations in Hyderabad.

Ashtamudi Lake: A Biodiverse Haven in Kerala
Overview
&L Ashtamudi Lake is a large, palm-shaped lake located in the Kollam district of Kerala, India.
CJKnown for its rich biodiversity, it hosts various species of fish, birds, and aquatic plants.
2. A popular destination for houseboat tourism and backwater cruises.
<2Part of the larger Ashtamudi Wetland, recognized as a Ramsar site for its ecological

significance.
“1Plays a crucial role in the local economy, supporting fishing and agriculture.
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Economic and Ecological Significance

Economic Role: Supports local fishing and agriculture, vital for the surrounding communities.
Ecological Importance: Recognized as a Ramsar site, highlighting its global ecological value.
Tourism and Culture

Tourism: Offers houseboat tours and backwater cruises, drawing tourists worldwide.
Cultural Impact: Integral to the lifestyle and economy of local villages

PROBA -3 Mission

The Indian Space Research Organisation (ISRO) is set to launch the European Space Agency’s
(ESA) Proba-3 mission, an ambitious space venture aimed at studying the Sun’s corona.

# Mission Overview: PROBA-3 is a European Space Agency (ESA) mission designed to
demonstrate formation flying technology in space.

@>Objective: The primary goal is to study the Sun and its impact on the Earth’s environment
through solar observations.

[ISatellite Configuration: The mission consists of two satellites that will fly in formation, separated
by a distance of approximately 150 meters.

A Instruments: PROBA-3 will carry advanced instruments for solar imaging and measurements,
enhancing our understanding of solar phenomena.




®@Significance: This mission aims to improve space weather forecasting and contribute to the
safety of satellite operations and communications on Earth.

“1Technology Demonstration: It will showcase innovative technologies for autonomous formation
flying, which could be applied in future space missions

eThe Proba-3 mission features two spacecraft, the Coronagraph and Occulter, which will fly in
close formation, maintaining just 150 meters of distance between them. The Occulter will block
the Sun's disk, enabling the Coronagraph to study the Sun's faint corona. The Occulter spacecraft
weighs around 240 kg, while the Coronagraph weighs about 310 kg. The satellites will follow an
orbital period of 19.7 hours, reaching an apogee (farthest point) of 60,530 km and a perigee (closest
point) of 600 km from Earth.

Frog Species Overview
®The burrowing frog is scientifically known as Minervarya cepi.
& The Goan Fejervarya is referred to as Minervarya gomantaki.
®@Both species are part of the Minervaryagenus.
Q These frogs are notable for their burrowing behavior.
®They are native to specific regions, likely including Goa.
W\ The classification indicates they belong to the family Dicroglossidae.

< Their ecological roles and conservation status may be of interest.
Summary: The text mentions two frog species, the burrowing frog (Minervarya cepi) and
the Goan Fejervarya (Minervarya gomantaki), both belonging to the Minervaryagenus

Tropical Cyclone Dynamics
“1Tropical Cyclone Structure
A fully formed tropical cyclone exhibits a complex 3D structure, including an eye and an eyewall.
_IEye of the Cyclone




The eye is the center of the cyclone, characterized by descending cold air and rising warm air in a
spiral pattern.

< Eyewall Characteristics

The eyewall contains intense thunderstorms that produce rain, lightning, and powerful winds.

A& Moisture Supply

Cyclones draw moisture from water, aiding in cloud and rain generation; this supply diminishes
when they move over land.

Definition of Landfall

Landfall occurs when the cyclone's eye moves over land, leading to stronger stormy weather and
potential hazards.

Almpact of Landfall

Landfall can be deadly due to strong winds, heavy rain, and storm surges that flood coastal areas.
Q) Cyclone Behavior Post-Landfall

After landfall, a cyclone may weaken quickly, dissipate, or re-emerge on the other side of the land,
as seen with Cyclone Gulab and Cyclone Shaheen in 2021.

Summary: Landfall is a critical moment in a tropical cyclone's life, marked by the cyclone's eye
moving over land, leading to potential hazards due to strong winds and heavy rain.

Cyclone Structure and Impact:
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Metal Scrap Transformation into High-Performance Alloys
Key Insights

Q Direct Transformation: Metal scrap can be upgraded into high-performance alloys without
conventional melting processes.

RdAluminum Source: Scrap aluminum from industrial waste can produce high-performance
metal alloys comparable to primary aluminum.

@ Cost-Effective: The new method offers a low-cost pathway for high-quality recycled metal
products in the marketplace.

< Environmental Impact: The solid-phase alloying process enhances material properties while

contributing to environmental sustainability.

&Rapid Production: The ShAPE technique allows for the creation of high-strength aluminum
alloys in minutes, significantly faster than traditional methods.

< Versatile Applications: The solid phase alloying process can be used for custom metal wire
alloys in 3D printing technologies.

“llnnovative Potential: The method applies to various metal combinations, enabling the creation
of new alloys previously unachievable.

Summary: A new study reveals that metal scrap can be efficiently transformed into high-

performance aluminum alloys using a rapid, environmentally friendly process.

Giraffe Movement and Habitat Study
"1A study analyzed the movements of 33 GPS-collared giraffes across five reserves in South
Africa.
AGiraffes avoid steep terrain and cannot navigate slopes with a gradient greater than 20 degrees
due to energy expenditure and fall risk.
< They tolerate slopes up to 12 degrees if it leads to favorable vegetation.
MIThe findings reveal a mismatch between giraffes' ideal flat habitats and their conservation areas.
@®Researchers calculated the proportion of inaccessible habitats in key African countries, finding
that one in three had more unusable areas in protected zones than outside. Giraffes are found in 21
African countries, but their populations are declining despite their wide distribution.

QThe study emphasizes the need for habitat management that aligns with giraffes' movement
patterns and habitat preferences.
Summary: A study reveals that giraffes avoid steep terrain, highlighting habitat mismatches in

conservation areas and the decline of their populations across Africa.

Key Findings

Giraffe Movement: Analysis of 33 GPS-collared giraffes in South Africa.

Terrain Avoidance: Giraffes avoid slopes >20 degrees; tolerate up to 12 degrees for better
vegetation.

Habitat Mismatch: Ideal flat habitats often not in conservation areas.

Inaccessible Habitats: One-third of key African countries have more unusable areas in protected
Zones.

Population Decline: Despite being in 21 countries, giraffe populations are decreasing.




Habitat Management: Need for alignment with giraffes’ movement and habitat preferences.

Pancreatic Cancer Detection Advancements
“1Precursor lesions of pancreatic cancer are difficult to identify with traditional MRI.

QNew Study: Highlights the effectiveness of Diffusion Tensor Imaging (DTI) in detecting
premalignant lesions.

MaFirst-time Evidence: DTI robustly identifies these lesions.

@ Clinical Impact: Could lead to earlier diagnosis for at-risk individuals.

@ Treatment Assessment: May improve evaluation for pancreatic cancer patients.

4 Research Optimism: Positive implications for future management of pancreatic cancer.
EHIlmportance of Early Detection: Crucial for improving treatment outcomes.

Summary: A groundbreaking study demonstrates that Diffusion Tensor Imaging (DTI) can
effectively detect premalignant pancreatic lesions, potentially leading to earlier diagnosis and
improved treatment strategies

What is DTI?

DTI technique was first introduced by Peter Basser in 1994.

It is an improved version of conventional MRI wherein signals are solely generated from the
movement of water molecules.

The term “diffusion’ denotes random thermal motion of water molecules. In other words, DTI uses
the diffusion of water as a probe to determine the anatomy of a brain network, which basically

provides information on static anatomy that is not influenced by brain functions.

The diffusion of water molecules in a tissue is not the same in all direction (anisotropic diffusion)
due to tissue heterogeneity. This anisotropy (directional dominance of water diffusion within a
region) is used in DTI to determine the nerve cell organization in the brain.

The basic principle depends on the fact that water molecules should move faster along the axon
fiber instead of moving upright to the fiber because obstructions present along the fiber are
comparatively lesser to restrict its movement.




Based on the axonal orientation, anisotropic diffusion can produce a completely new image
contrast, which is very useful in visualizing important brain structures.

Neurotropism
“INeurotropism refers to the affinity of certain viruses or pathogens for nerve cells.
4 It plays a significant role in the pathogenesis of various neurological diseases.
“1Viruses such as rabies and herpes simplex exhibit neurotropism, affecting the nervous system.
CJUnderstanding neurotropism can aid in developing targeted therapies for neurological
conditions.
MIResearch in neurotropism contributes to the broader field of neurovirology.
“INeurotropic factors are substances that influence the growth and survival of neurons.

@ Neurotropism is a critical study area in both basic and clinical neurosciences.
Summary: Neurotropism is the tendency of certain pathogens to target nerve cells, impacting

neurological disease understanding and treatment.

Gene Therapy for Severe Hemophilia A
Gene Therapy Breakthrough for Severe Hemophilia A at Christian Medical College, Vellore
In a groundbreaking development, medical researchers at the Christian Medical College in Vellore
have successfully applied gene therapy to treat severe hemophilia A. This rare hereditary condition
is caused by a faulty gene that leads to severe, spontaneous, and potentially fatal bleeding episodes.
Let's dive into what this means for patients and the future of hemophilia treatment.
Understanding Hemophilia A
To appreciate the significance of this breakthrough, we first need to understand hemophilia A.
What is Hemophilia A?
Hemophilia A is a genetic disorder that affects the blood's ability to clot. It primarily affects males
and is caused by a deficiency in clotting factor VIII. Without enough of this factor, even minor

injuries can lead to excessive bleeding.

Symptoms and Risks

Symptoms include prolonged bleeding after injuries, spontaneous bleeding episodes, and joint pain
due to internal bleeding. The risks associated with hemophilia A can be life-threatening, making
effective treatment crucial.

Traditional Treatments for Hemophilia

Historically, the primary approach to treating hemophilia has been replacement therapy.
Replacement Therapy Explained

Replacement therapy involves infusing clotting factor concentrates into the bloodstream to help

the blood clot properly. This is typically done through slow drips or injections.

Clotting Factor VIII and IX

For hemophilia A, patients receive clotting factor VIII, while those with hemophilia B receive
factor 1X. These concentrates can be derived from human blood or produced using recombinant
technology.

Challenges with Replacement Therapy

One of the significant challenges with replacement therapy is that the body can develop antibodies
that destroy the infused clotting factors, rendering the treatment ineffective.




Other Treatment Options

Other treatments include desmopressin (DDAVP), a synthetic hormone that can temporarily
increase clotting factor levels in patients with mild hemophilia A. However, it is not suitable for
severe cases or hemophilia B.

hemophilia.

The Role of Gene Therapy in Hemophilia

Gene therapy is an emerging approach that offers hope for a more permanent solution to

What is Gene Therapy?

Gene therapy involves introducing a corrected version of a faulty gene into a patient's cells, aiming
to restore normal function. In the case of hemophilia, this means producing adequate levels of
clotting factor VIII.

FDA-Approved Gene Therapy: Roctavian

The only FDA-approved gene therapy for hemophilia A is Roctavian, which uses an adeno-
associated virus vector to deliver the necessary gene. While it has shown promise, it is only
approved for adults without pre-existing antibodies to the virus.

The Vellore Trial: A New Approach

The recent trial at Vellore marks a significant shift in gene therapy methodology.

Differences in Methodology

Unlike Roctavian, the Vellore trial utilized a lentivirus as the vector. This is crucial because
lentivirus infections are less common, meaning fewer patients will have pre-existing antibodies
that could hinder treatment effectiveness.

Results from the Vellore Trial

In the trial, five patients were treated, and none reported bleeding episodes over an average follow-
up period of 14 months. This suggests a promising future for this approach.

The Cost of Hemophilia Treatment

While advancements in treatment are exciting, the financial implications cannot be ignored.

: Financial Implications in India

A recent study estimated that treating a hemophiliac in India could cost around $300,000 over ten
years. With approximately 100,000 hemophiliacs in the country, the financial burden is significant.

Roctavian itself costs nearly $2 million, raising concerns about accessibility.

Conclusion
The successful application of gene therapy for severe hemophilia A at Christian Medical College,

Vellore, represents a significant leap forward in treatment options. While challenges remain,
particularly regarding cost and accessibility, the hope is that this innovative approach will lead to
more effective and affordable treatments for patients in the future.
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African Wild Cat: Leptailurus Serval

Overview

#, The African wild cat is scientifically known as Leptailurus serval.

@ Native to Africa, primarily inhabiting savannas and grasslands.

"1 Known for its long legs and large ears, aiding in effective hunting.

® Preys on small mammals, birds, and insects.

< Features a distinctive coat pattern with spots and stripes for camouflage.
#, Solitary and territorial, marking territory with scent.

R Faces threats from habitat loss and hunting.

Conservation Status

The African wild cat is under threat due to habitat destruction and poaching.

Conservation efforts are crucial to protect this species and its habitat.
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Least Concern

Serval, (Felis serval), long-limbed cat, family Felidae, found in Africa south of the
Sahara, especially in grass- and bush-covered country near water. A swift, agile cat,
the serval climbs and leaps very well. It is a nocturnal hunter preying on birds and
small mammals such as rodents and hares.

The coat is typically long and whitish on the underparts and yellowish to reddish
brown above, liberally marked with black spots and stripes. These bold markings are
replaced by smaller spots or specks on some individuals, which are known as servaline
cats and were once considered a distinct species (Felis brachyura or servalina).

The Serval conservation status is Least Concern (LC) globally as the cat is widespread
throughout sub-Saharan Africa. However, it is listed as Critically Endangered (CR)
for the Mediterranean region due to regional extinctions in North Africa.

Distribution Map

P Serval

Western Serval »
4 (L.s. constantina)

Southern Serval
(L.s. serval)

P T

Legend Compiled by:
M EXTANT (RESIDENT) ueN Union for G of Nature) 2015
EE EXTANT & REINTRODUGED (RESIDENT)

B EXTANT & INTRODUGED (RESIDENT)
- exTmer T R e e
------ Approximate Subspecies Border

&=
R



https://www.britannica.com/animal/cat
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https://www.britannica.com/dictionary/swift
https://www.iucnredlist.org/species/11638/156536762

The Growing Demand for Rare Earths in India

Introduction

The global shift to cleaner energy has increased the demand for rare earth elements
(REEsS).

India, a major carbon emitter, is moving towards renewable energy, increasing its
need for REEs.

Despite being a significant holder of REEs, India relies heavily on imports, especially
from China.

The Shift to Cleaner Energy

Transition to renewable energy is essential due to climate change.
Technologies for this transition depend on REEs.

India must secure a stable supply of these materials.

Importance of Rare Earth Elements

REEs are crucial for modern technology, including batteries and electronics.
India's renewable energy goals will increase the demand for these elements.
India’s Current Position

India has vast reserves but struggles with domestic production.

Lacks advanced extraction technologies to fully utilize its resources.
India’s Rare Earth Holdings

Fifth-largest holder of REEs but faces production challenges.

Insufficient domestic output for sectors like electronics and defense.
Dependence on China

India imports 60% of its REEs from China, posing significant risks.
Geopolitical tensions could disrupt supply chains.

The Risks of Reliance

China's control over the REE market is a concern for India.

Recent supply disruptions highlight vulnerabilities.

China’s Monopoly on Rare Earths

China dominates the REE sector, influencing global supply and prices.




This control poses challenges for countries like India.

Production and Supply Chain Control

China holds over one-third of global REEs, affecting availability.
India struggles to secure necessary supplies.

Recent Supply Disruptions

Geopolitical events have complicated the supply chain.

India seeks diversified sources to mitigate risks.

Kazakhstan: A Strategic Alternative

Kazakhstan offers rich REE resources and advanced technologies.
A promising partner for India to reduce dependence on China.
Rich Resources of Rare Earths

Kazakhstan has 15 of the 17 known REEs.

Its mining potential and extraction capabilities are significant.
India-Kazakhstan Relations

Strengthening ties through initiatives like ‘Connect Central Asia’.
Potential economic benefits in the REE sector.

Economic Benefits of Collaboration

Collaboration could provide India with essential REEs.

Supports India's renewable energy goals and reduces reliance on China.

The Future of Rare Earths in India

India's renewable energy targets emphasize the need for REEs.
Must address supply chain capacity issues.

India’s Renewable Energy Goals

Aims for 500 GW of renewable energy by 2030.

Plans to increase mining output to meet these goals.
Diversification Strategies

Diversifying REE sources through global agreements.

Essential for resource security and sustainability.




Conclusion
Collaboration with Kazakhstan offers a promising path for India.
Enhances resource security and supports renewable energy ambitions.

The proposed ‘India-Central Asia Rare Earths Forum’ could foster beneficial
partnerships.

Grampians National Park Overview

Highlights of Grampians National Park

Ak | ocation: Situated in Victoria, Australia.

1 Wildlife: Home to diverse species such as kangaroos and emus.
1 Hiking Trails: Offers a variety of trails for different skill levels.
& Landscapes: Features rugged mountains and lush forests.

& Cultural Heritage: Known for Aboriginal rock art sites.

& Activities: Includes rock climbing, camping, and birdwatching.
#¥ Climate: Mediterranean climate with hot, dry summers and cool, wet winters
Pacific Marine Heatwave and Seabird Decline

Impact of the 2014-2016 Pacific Marine Heatwave

& The 2014-2016 Pacific marine heatwave resulted in the death of over four million
common murre seabirds in Alaska, marking the largest vertebrate die-off linked to
ocean warming.

R A study revealed a 52-78% decline in murre populations across 13 colonies from
2008-2014 to 2016-2022, indicating a significant and rapid impact of climate change.

Q This research is the first to document swift and intense climate impacts on marine
birds, contrasting with previous gradual changes observed over years to decades.

Broader Ecosystem Implications

& Marine heatwaves, which are becoming more frequent due to climate change,
disrupt marine ecosystems by causing mass mortality of key species like kelps and
corals.

1 The study found no evidence of population recovery for the common murre since
the heatwave, suggesting long-term shifts in the ecosystem and reduced capacity to
support seabird populations.




A The decline of a major upper trophic predator like the common murre may
indicate a new threshold of ecological response to global warming.

M1 The findings highlight the need for further understanding of broader population
impacts and the cascading effects of marine heatwaves on marine ecosystems.

Summary: The 2014-2016 Pacific marine heatwave led to a dramatic decline of over
four million common murre seabirds in Alaska, indicating severe and potentially
long-lasting impacts of climate change on marine ecosystems

Lithocholic Acid and Lifespan Extension
Overview

1 Lithocholic acid, a bile component, has been shown to extend the lifespan of certain
animals.

¥ In mice studies, lithocholic acid levels rise during calorie restriction.

& It activates the AMPK protein, linked to health benefits from reduced food intake.

1 Nematodes and fruit flies fed lithocholic acid lived significantly longer than those
not receiving it.

? No current evidence supports similar lifespan-extending effects in humans.

4 Research suggests a potential link between calorie restriction and increased
lithocholic acid levels.

1 Further studies are necessary to explore its effects on human longevity.
Research Insights
Animal Studies: Positive lifespan extension observed in nematodes and fruit flies.

Human Implications: Effects remain unproven; more research is needed

Conceptual Diagram:
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Neanderthal DNA and Human Genomes: New Insights
Recent Discoveries in Neanderthal DNA

1 Neanderthal DNA has been found to enter human genomes more recently than previously
believed.

1 Interbreeding Period: Occurred over approximately 7,000 years.

Timeline: Interbreeding events are dated between 45,000 and 49,000 years ago.

14 Research Basis: Findings are based on the oldest human genomes ever sequenced.

DE German Discovery: A male Homo sapien genome was discovered near Ranis, Germany.
cz Czech Discovery: A female Homo sapien genome was found in the Czech Republic.

4 New Insights: These studies provide fresh perspectives on the timeline of human-

Neanderthal interactions

Neanderthal and Human Interbreeding
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Summary: Recent studies reveal that Neanderthal DNA entered human genomes much more recently than thought, with
interbreeding occurring between 7,000 and 49,000 years ago, based on ancient human genomes from Germany and
the Czech Republic.

Human Skin's Immune Capabilities
Skin's Antibody Production

CJ Human skin has the ability to produce its own antibodies to combat microbes.

¥ In mice studies, skin generated antibodies even when other immune system parts were
disabled.




4 Staphylococcus epidermidis, a skin bacterium, is crucial in this antibody production
process.

™ Researchers modified S. epidermidis to present a part of the tetanus toxin.
O The modified skin response protected mice against a lethal dose of the toxin.

® This discovery suggests potential for harnessing skin's immune capabilities to fight
pathogens.

@ The findings could lead to new strategies in immunology and pathogen defense.

Antibody Production Process:

Human Skin
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Summary: Human skin can autonomously produce antibodies, offering potential for innovative pathogen defense
strategies.

— Durian Flowering and Climate Impact

# Dry Weather Trigger

Observation: 110 durian plants studied.

Trigger: 15 days of dry weather initiates flowering.

€@ Flowering Timeline




Occurrence: 50 days post 15-day dry spell.

Consistency: Applies to both grafted and seed-grown plants.

M Rainfall Measurement

Definition: Dry spells are periods with <1 mm rainfall over 15 days.

@ Tropical Flowering Connection

Insight: Links durian flowering to tropical flowering bursts post-dry spells
Longer Dry Spells for Synchronization

Requirement: 30-day dry spells needed for synchronized flowering across species.
< Multiple Flowering Events

Durian: Flowers multiple times annually.

Other Species: Synchronized flowering occurs once every few years.

Q Research Significance

Impact: Highlights climatic influence on durian flowering patterns.

Summary: Research indicates a 15-day dry spell triggers durian flowering 50 days later,
offering insights into tropical flowering dynamics.

Durian Plants: The King of Fruits

Overview

8 Durian plants are tropical trees renowned for producing the durian fruit, often dubbed
the "'king of fruits.™




& The scientific name for the durian plant is Durio, with multiple species cultivated for their
edible fruit.

@® These plants thrive in Southeast Asia, especially in countries like Thailand, Malaysia, and
Indonesia.

¥ They require a warm, humid climate and well-drained soil for optimal growth.
% Pollination is carried out by bats and insects, which are vital for their reproduction.

/@ The fruit is famous for its strong odor, which can be off-putting to some, but is highly
valued for its unique taste.

< Durian plants can grow up to 50 meters tall and typically take 4-5 years to bear fruit after
planting.

Summary: Durian plants are tropical trees that produce the highly sought-after durian fruit,
thriving in warm, humid climates of Southeast Asia.

Tropical Cyclones: Impacts and Predictions

Overview of Tropical Cyclones
Tropical cyclones are among the most devastating natural phenomena €

Significant potential for destruction and loss of life &

The North Indian Ocean basin is particularly vulnerable due to dense populations /®
Historical Context

Bhola Cyclone of 1970: The deadliest tropical cyclone on record

Shifts in patterns, intensity, and frequency necessitate adaptive measures §
Climatic Trends

Bay of Bengal: Higher frequency of cyclones compared to the Arabian Sea &
Recent Increases:

52% increase in cyclonic storms in the Arabian Sea ¥

Threefold rise in very severe cyclonic storms %

Accumulated cyclone energy is trending upward due to:

Rising ocean heat content §




Decreasing vertical wind shear

Future Projections

Climate change is expected to fuel more powerful cyclones ¥
Increased precipitation rates due to higher atmospheric moisture %
Possible changes:

More rapid intensification of cyclones [

Poleward migration of maximum intensity ®

Slower forward motion of cyclones -

Case Study: Cyclone Fengal

Emerged as a low-pressure area over the southeast Bay of Bengal ,#®
Unusual trajectory and significant impact on Tamil Nadu's coastline <%
Rainfall Impact:

Locations recording 40-50 cm in a single day =

Catastrophic losses for farmers and local livelihoods #6

Forecasting Challenges

IMD's strong prediction record but faced challenges with Fengal:
Unconventional track and variable speed gn

Struggles with predicting heavy rainfall, particularly during landfall

Need for continuous advancements in modeling techniques and real-time data assimilation

Q
Critical Needs

Investment in Research: To address knowledge gaps in cyclone forecasting @

Prioritize safeguarding lives, livelihoods, and ecosystems from cyclone impacts

NASA's Parker Solar Probe: A Historic Journey

# Historic Flyby




On December 24, NASA's Parker Solar Probe achieved a historic milestone by flying closer
to the sun than any other spacecraft, reaching a distance of 6.1 million kilometers.

¥ Extreme Temperatures

The probe’s heat shield endured temperatures exceeding 930 degrees Celsius, while its
internal instruments remained at a stable 29 degrees Celsius.

[J Mission Timeline

Launched in August 2018, the Parker Solar Probe is on a seven-year mission to enhance our
understanding of the sun and predict space weather events.
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Upcoming Flybys

The Christmas Eve flyby is the first of three record-setting close passes, with the next two
scheduled for March 22 and June 19, 2025.

¢ Scientific Goals

The mission aims to uncover mysteries of the sun, including:
The origins of solar wind

The temperature anomaly of the corona

The formation of coronal mass ejections

% Speed Record




The probe travels at approximately 690,000 km/hr, allowing it to cover the distance from
New Delhi to Chennai in about 10 seconds.

@ Communication Delay

Scientists will receive confirmation of the flyby on December 28, as the probe temporarily
loses contact due to its proximity to the sun.

Summary: NASA's Parker Solar Probe made history by flying closer to the sun than any
spacecraft before, marking a significant milestone in solar research.

ISRO's PSLV C60/SpaceX Mission Overview
# Launch Details

Mission: PSLV C60/SpaDeX

Launch Time: Monday at 9:58 p.m.

Location: Satish Dhawan Space Centre, Sriharikota

# Space Docking Experiment

Objective: First attempt at Space Docking Experiment (SpaDeX)
Significance: Demonstrates in-space docking with two small spacecraft
& Technological Milestone

Goal: Advance India’s space docking capabilities

Importance: Crucial for satellite servicing and interplanetary exploration
& # Future Missions

Applications: Essential for lunar missions and Indian space station operations
8 Spacecraft Specifications

Spacecraft: Chaser (SDX01) and Target (SDX02)

Weight: Each approximately 220 kg

Orbit: 470-km circular orbit

] Separation and Docking Process

Timeline:




SDXO02 separates 15 minutes’ post-launch

SDX01 follows

Docking is expected in the first week of January

M\ Additional Payloads

Payloads: 24 PS4-Orbital Experiment Module payloads

Summary: ISRO's PSLV C60/SpaDeX mission is set to launch two small spacecraft to
demonstrate in-space docking technology, a critical step for future space exploration
endeavors

The Indian Space Research Organisation (ISRO) and Its Ambitious Plans for 2024
Introduction to ISRO's Vision

The Indian Space Research Organisation (ISRO) is gearing up for an exhilarating end to
2024, with plans to launch missions that will not only test groundbreaking technologies but
also lay the groundwork for future interplanetary and human spaceflight endeavors. With
aspirations that have been delayed for years, ISRO is determined to make significant strides
in the realm of space exploration.

The Importance of Human Spaceflight

Well, it’s not just about sending astronauts into space; it’s about pushing the boundaries of
what we know and can achieve. Human spaceflight opens doors to new scientific discoveries,
technological advancements, and even international collaborations. It’s a leap into the
unknown that can yield benefits for humanity as a whole.

Mission Updates
PSLV-C59 Mission Overview

One of the most recent highlights in ISRO's journey is the PSLV-C59 mission. This mission
was dedicated to NewSpace India Ltd. (NSIL) and successfully placed the European Space
Agency’s (ESA) Proba-3 spacecraft into a highly elliptical orbit.

Launch Details

The PSLV-C59 lifted off from the Satish Dhawan Space Center at 4:04 PM IST on December
5, 2024. Just 18 minutes’ post-launch, the mission achieved its goal, showcasing ISRO’s
prowess in launching spacecraft into complex orbits.

Significance of the Proba-3 Spacecraft

The Proba-3 mission, which stands for ‘Project for Onboard Autonomy,’ is a significant step
in demonstrating advanced satellite technologies. The successful telemetry reception from




the Yatharagga station in Australia right after separation is a testament to the mission's
success.

Gaganyaan Mission Progress
Historical Context of Gaganyaan

The Gaganyaan mission is a cornerstone of ISRO's human spaceflight program. Back in
2014, ISRO aimed to test the capabilities of its Launch Vehicle Mark 3 (LVM-3) through a
suborbital flight. This mission was crucial for understanding how to navigate through the
Earth's atmosphere and safely return.

Current Developments

Fast forward to December 18, 2024, ISRO began assembling the human-rated LVM-3
(HLVM-3) for its first uncrewed mission. This marks a significant milestone in the
Gaganyaan program, as it prepares for the first orbital module mission.

Upcoming Missions
PSLV-C60 SpaDeX Mission

As 2024 progresses, ISRO is also preparing for the PSLV-C60 mission, scheduled for
December 30, 2024. This mission, known as SpaDeX (Space Docking Experiment), aims to
demonstrate in-orbit docking capabilities.

Mission Objectives

The PSLV-C60 will carry two satellites, dubbed ‘Chaser’ and ‘Target,” which will
rendezvous in low Earth orbit. This mission is crucial for future projects like the Bharatiya
Antariksh Station (BAS) and Chandrayaan-4.

Payloads and Experiments

The PSLV-C60 will also carry over 20 payloads designed by various ISRO centers and
private companies. These payloads will conduct a range of experiments, further enhancing
ISRO's capabilities in space technology.

POEM-4 and Its Payloads
Innovative Experiments

The PSLV Orbital Experimental Module (POEM-4) will carry 24 payloads, including
innovative experiments like the ‘Walking Robotic Arm’ and the Debris Capture Robotic
Manipulator. These experiments aim to push the boundaries of robotics and environmental
monitoring in space.

Looking Ahead to 2025




The Significance of 2025 for ISRO

The year 2025 is poised to be a landmark year for ISRO, with the launch of the first uncrewed
HLVM-3 missions. This could potentially lead to the first Indian in space since Rakesh
Sharma in 1984,

Future Missions and Collaborations

In addition to the HLVM-3 missions, ISRO is also collaborating with NASA for the
innovative SAR mission, promising an action-packed year ahead.

Conclusion

As we look forward to the end of 2024 and beyond, ISRO's ambitious plans are not just about
reaching new heights in space; they are about inspiring a generation and paving the way for
future explorations. With each mission, ISRO is not just launching rockets; it’s launching
dreams.

Undersea Cable connectivity
Introduction

In the digital age, connectivity is paramount, and India is gearing up for a significant leap in
its undersea cable infrastructure.

As the demand for data surges year on year, two monumental projects, the India Asia Xpress
(IAX) and India Europe Xpress (IEX), are set to reshape the landscape of internet
connectivity in the region.

This article delves into the implications of these ambitious projects, which collectively span
over 15,000 kilometers and bolster India’s role in global internet infrastructure.
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The Significance of IAX and IEX

The IAX and IEX projects, owned by Reliance Jio with strategic backing from China Mobile,
promise to enhance internet connectivity between India and critical regions across Asia and
Europe.

IAX links Chennai and Mumbai with destinations like Singapore, Thailand, and Malaysia.

IEX connects these Indian hubs to countries such as France, Greece, Saudi Arabia, Egypt,
and Djibouti.

The addition of these cables amplifies India's already extensive network, which primarily
converges in Mumbai and Chennai. This expansion not only caters to escalating traffic
demands but also positions India as a central player in global digital commerce.

Geopolitical Implications

The growth of India’s undersea cable network is not merely a technological advancement; it
reflects the country's rising geopolitical ambitions.

— these new projects significantly enhance India's defense strategy, particularly against
potential digital disruptions and cyberattacks.

The strategic positioning of these cables allows India to mitigate risks associated with
geopolitical tensions, especially in the Bay of Bengal and South China Sea regions.

Enhanced connectivity through these cables reinforces India's capability to withstand
disruptions, as seen in the recent incident where three submarine cables connecting India to
West Asia and Europe faced disruptions

India
China Southeast Asia Middle East
l v l
Potential Threats Strategic Partnerships Geopolitical Stability

Conclusion

As India embarks on a new chapter in its undersea cable expansion, the IAX and IEX
projects symbolize a transformative leap in connectivity and geopolitical strategy. These
developments not only promise to enhance the nation's digital infrastructure but also
position India as a formidable player in the global maritime cable arena




The Oskil River Overview

Key Features of the Oskil River

River Name: The Oskil (or Oskol) is a river located in Russia and Ukraine.
Geographical Origin: It originates between Kursk and VVoronezh in Russia.

Flow Direction: The river flows southward to join the Siverskyi Donets, which then flows
southeast to the Don.

Length: The Oskil river is 472 kilometers (293 miles) long.

Drainage Basin: It has a drainage basin covering 14,800 square kilometers (5,700 square
miles).

Regions: The river flows through Kursk and Belgorod Oblasts in Russia and the eastern
part of Kharkiv Oblast in Ukraine.

Reservoir: The Oskil Reservoir was created in 1958 for flood protection and electricity
generation.

Summary: The Oskil River, flowing from Russia to Ukraine, is 472 km long and features an
artificial reservoir for flood control and power generation.

Pakistan's Missile Development and U.S. Sanctions
Emerging Threat

Advanced Missile Technology: Pakistan's development of sophisticated missile systems poses
a potential threat to the U.S. and regions beyond South Asia.

Sanctions Imposed

Entities Sanctioned: The U.S. has sanctioned four Pakistani entities, including the National
Development Complex (NDC), for their involvement in the ballistic missile program.

Key Entities

Sanctioned Organizations: The state-owned NDC in Islamabad and three Karachi-based
companies—Akhtar and Sons, Affiliates International, and Rockside Enterprise—are
among those sanctioned.

U.S. Response

Biden Administration Actions: Multiple steps, including three rounds of sanctions against
non-Pakistani entities, have been taken to curb support for Pakistan's missile program.

Technological Advancements




Missile System Development: Pakistan is reportedly enhancing its long-range strike
capabilities with sophisticated missile systems and larger rocket motors.

Diplomatic Efforts

Maintaining Channels: Despite sanctions, the U.S. aims to keep diplomatic channels open to
address concerns over Pakistan's missile development.

Concerns About Intentions

Military Capabilities: The advancements in missile technology raise significant questions
about Pakistan’s intentions and future military capabilities.

Summary: The U.S. has imposed sanctions on Pakistani entities involved in missile
development, citing concerns over Pakistan's growing missile capabilities that could threaten
targets beyond South Asia, including the U.S.

India's Forest and Tree Cover Overview
Forest and Tree Cover §

Current Status: India's forest and tree cover now makes up 25.17% of the total geographical
area, as per the ISFR 2023 report.

Breakdown of Coverage ¢

Forest Cover: Constitutes 21.76% (7.15 lakh sq. km).
Tree Cover: Accounts for 3.41% (1,289 sqg. km).
Definition of Forest Cover

Criteria: Land with a tree canopy density exceeding 10% and covering at least one hectare,
including plantations.

Carbon Sink Increase ®

Progress: India has enhanced its carbon sink by 2.29 billion tonnes since 2005, aligning with
its Paris Agreement commitments.

Controversy Over Plantations %

Debate: The inclusion of plantations in forest cover is controversial due to their lack of
certain carbon-sequestering features.

State Contributions Ml

Madhya Pradesh: Largest area under forest and tree cover.




Chhattisgarh: Recorded the largest increase in this period.
Losses in Biodiverse Regions %

Concern: Notable losses in forest cover in the Western Ghats and Northeast regions, despite
overall gains.

Summary: India's forest and tree cover has reached 25.17% of its geographical area, with
significant increases in carbon sink and coverage, but also notable losses in biodiverse
regions

Ritualistic frenzy

‘Kandanar Kelan Theyyam, a deity based on the legend of an archer-farmer, braves the blazing, gnawing flames during an hour-long
Kaliyattam festival at Kooveri Tharavadu Dharma near Pazhayangadi in Kannur. THULASI KAKKAT

Kandanar Kelan Theyyam: A Cultural Extravaganza
@ Cultural Significance

Kandanar Kelan Theyyam is a traditional ritualistic performance in Kerala, India.
It showcases the rich cultural heritage of the region.
<¢ Mythological Roots

The Theyyam is deeply rooted in local mythology and folklore.




It often depicts stories of deities and legendary figures.

2} Performance Elements

Features vibrant costumes, intricate makeup, and rhythmic music.
Creates a captivating visual and auditory experience.

1 Spiritual Aspect

More than just a performance, it is a form of worship.

The performer embodies the spirit of the deity.

[1] Seasonal Festivals

Typically performed during specific festivals and temple rituals.
Attracts large audiences.

& Community Involvement

Involves the participation of local communities.

Fosters a sense of unity and cultural identity

M Preservation Efforts

Ongoing efforts to preserve and promote Theyyam performances.
Considered an essential part of Kerala's cultural heritage.

Summary: ‘Kandanar Kelan Theyyam' is a vibrant and spiritual ritualistic performance in
Kerala, deeply rooted in mythology and community traditions

The Quantum Leap: India’s National Quantum Mission and Its Upcoming Satellite
Introduction to the National Quantum Mission

Announcement: Ajai Chowdhry, chairman of the Mission Governing Board, announced
India's plan to launch a quantum satellite in 2-3 years.

Objective: Part of a broader initiative to leverage quantum physics for advanced
communication and sensing systems.

What is the National Quantum Mission?

Initiation: Launched by the Department of Science & Technology, India.
Budget: 26,000 crore approved by the Union Cabinet in April 2023.
Duration: 2023 to 2031.




Goal: To transcend the limitations of classical physics with quantum technology.

Timeline of the National Quantum Mission:

Timeline of India's National Quantum Mission

2023 2025 2031
-
Start of the Mission Expected Launch of End of the Mission
Quantum Satellite
\ \ v

The Need for Quantum Technology

Evolution: From mid-20th century computers to modern innovations like satellites.
Limitations: Classical physics is reaching its limits.

Advancement: Quantum physics offers solutions to existing technological challenges.
The Quantum Satellite: A Game Changer

Definition: Not your average communication satellite; uses quantum physics for security.
Importance: Vital in combating cyber threats.

What is a Quantum Satellite?

Function: Enhances security using quantum physics.

Benefit: Protects communications from data breaches.

How Quantum Satellites Enhance Security

Mechanism: Uses quantum properties to prevent eavesdropping.

Advantage: Ensures secure message transmission over vast distances.
Understanding Message Security

Encryption Basics: Anil encrypts a message to Selvi, akin to sending a secret message via a
messenger pigeon.

Cryptography: The art of creating secret codes for secure communication.

How Quantum Physics Secures Messages




Quantum Cryptography: Uses quantum principles for message security.

Technique: Quantum Key Distribution (QKD) alerts recipients of eavesdropping attempts.
Quantum Key Distribution (QKD) Explained

Concept: Shares a secret key between two parties, detecting any interception.

Mechanism: Changes in key state alert users to potential breaches.

Real-World Implementations of QKD

Global Progress: China operates the largest QKD network.

India's Efforts: Research in optimal conditions for QKD, especially in Ladakh.

Challenges and Limitations of QKD

Technical Issues: Concerns from the U.S. National Security Agency about authentication
and infrastructure costs.

The Future of Quantum Cryptography

Outlook: Despite challenges, advancements in technology may overcome current limitations,
enhancing digital security.

Conclusion

Significance: India's National Quantum Mission and quantum satellite mark a major
advancement in communication technology.

Future: Quantum physics promises a more secure communication landscape.
Hydroxychloroquine as a Prophylactic Treatment

Overview

Hydroxychloroquine is being explored for use as a prophylactic treatment.

O Prophylactic treatment refers to medical interventions aimed at preventing disease or
health issues before they occur.

@ It can include vaccinations, medications, or lifestyle changes to reduce the risk of illness
The primary focus is on healthcare workers who are at a higher risk of exposure.

Known primarily as an antimalarial drug, hydroxychloroquine is under scrutiny for new
applications.

Ongoing research aims to determine its effectiveness in preventing infections.




The use of hydroxychloroquine for prophylaxis has sparked debate within the medical
community.

Studies are being conducted to assess its safety and efficacy in this context.
The topic has gained significant attention, especially during health crises like pandemics.

Summary: Hydroxychloroquine is under investigation as a preventive treatment for
healthcare workers at risk of exposure.

California Ground Squirrels: New Behavioral Insights
a New Findings

Study Revelation: California ground squirrels have been observed hunting, killing, and
consuming voles, marking a significant behavioral discovery.

M Behavioral Shift

Dietary Perception: This research shifts the understanding of ground squirrels from being
primarily granivorous to opportunistic omnivores with a flexible diet.

# Research Methodology

Documentation: The study employed videos, photos, and direct observations to capture the
squirrels’ behavior in a regional park setting

Observation Period

Timeline: Observations were conducted from June 10 to July 30, with a notable peak in
carnivorous activity during the first two weeks of July.

% Prey Availability

Vole Population Surge: The increase in hunting behavior was linked to a rise in vole
populations, as reported by citizen scientists on iNaturalist.

#, Age and Gender

Diverse Participation: Squirrels of all ages and genders were seen engaging in hunting and
competing for vole prey.

@ Limited Prey Scope

Focused Hunting: The study noted that the squirrels exclusively targeted voles, with no
evidence of hunting other mammals.

Summary: The study highlights a previously unrecognized carnivorous behavior in
California ground squirrels, indicating a broader dietary adaptability




Geological Insights on the Denali Fault

Geological Feature and Tectonic Activity
g Geological Feature: Three sites along the Denali Fault in southern Alaska were once part
of a united geologic feature.

1 Tectonic Activity: The feature was separated due to millions of years of tectonic activity

Horizontal Movement and Terminal Suture Zone

& Horizontal Movement: A historical reconstruction revealed 483 km of horizontal
movement on the Denali Fault.

e Terminal Suture Zone: The three locations once formed a terminal suture zone, indicating
the final integration of tectonic plates.

e A suture zone is a region where two tectonic plates collide and merge, or "'suture’
together.

e Suture zones can form mountain ranges, volcanic activity, and seismic events.

e They can also be marked by the presence of ophiolites, mélanges, and accretionary
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Land Masses and Research Significance

@ Land Masses: The study highlights the joining of two land masses in the region.

Ml Research Significance: The findings contribute to understanding the geological history
and tectonic processes in Alaska

Summary: A study reveals that three sites along the Denali Fault in Alaska were once part
of a united geologic feature, later separated by tectonic activity, indicating significant
horizontal movement and the final integration of tectonic plates

Nature-Inspired Ammonia Production

Researchers have developed a reactor inspired by nature for ammonia production.

The reactor produces ammonia from nitrogen in the air and water, with zero carbon
footprint.

It utilizes a plasma-electrochemical process for ammonia synthesis.
The reactor can sustain a production rate of about 1 gram of ammonia per day.
It operates effectively for over 1,000 hours at room temperature.

This technology represents a significant advancement toward green ammonia
synthesis.

The production rate is competitive for industrial applications.

Summary: Researchers have created a carbon-free reactor that efficiently produces
ammonia from air and water, marking a significant step towards sustainable
industrial practices

Key Features of the Reactor
Nature-Inspired Design: The reactor mimics natural processes to produce ammonia.

Zero Carbon Footprint: Utilizes air and water, ensuring an environmentally friendly
process.

Plasma-Electrochemical Process: Innovative method for efficient ammonia synthesis.
Sustained Production: Capable of producing 1 gram of ammonia daily.

Long Operational Life: Functions effectively for over 1,000 hours at room
temperature.

Industrial Relevance: Production rate is suitable for industrial applications
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Implications for Industry
Sustainable Practices: Supports the shift towards eco-friendly industrial processes.

Innovation in Technology: Represents a breakthrough in green technology for ammonia
synthesis.

Competitive Edge: Offers a viable alternative to traditional ammonia production methods

Cephalopod Insights

Cephalopod Classification

® Cephalopod Classification: Cephalopods are a diverse class of molluscs that includes
coleoids (cuttlefish, octopus, squid) and the chambered nautilus.

Size Range

# Size Range: Coleoids vary significantly in size, from tiny adult squid (Idiosepius) to the
giant squid (Architeuthis) and colossal squid (Mesonychoteuthis), which can exceed 40 feet
in length and weigh over 450 kg.

Habitat Diversity

A& Habitat Diversity: Some cephalopods inhabit the dark depths of the ocean alone, while
others thrive socially in vibrant coral reef environments.

Feeding Strategies

& Feeding Strategies: Cephalopods exhibit a range of feeding behaviors, from skilled
hunting to passive feeding on floating debris.
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The class now contains two, only distantly related, extant subclasses: Coleoidea,
which includes octopuses, squid, and cuttlefish; and Nautiloidea, represented by
Nautilus and Allonautilus.

In the Coleoidea, the molluscan shell has been internalized or is absent, whereas in
the Nautiloidea, the external shell remains.

About 800 living species of cephalopods have been identified. Two important extinct
taxa are the Ammonoidea (ammonites) and Belemnoidea (belemnites).

Behavioral Complexity

Behavioral Complexity: The diversity of cephalopods leads to significant variations
in brain size, complexity, and behavior.

Welfare Considerations

8 Welfare Considerations: When assessing the welfare of captive octopuses, it is
crucial to avoid relying on data from unrelated evolutionary species.

Summary: Cephalopods are a diverse group of molluscs with varying sizes, habitats,
feeding strategies, and cognitive abilities, necessitating careful consideration in
research and welfare assessments.

The Philippines' Acquisition of the U.S. Typhon Missile System

PH The Philippines is planning to acquire the U.S. Typhon missile system to enhance
its maritime security.

# Earlier this year, the U.S. Army deployed the Typhon missile system in the
northern Philippines for joint military exercises.

A China has issued warnings that this acquisition could trigger a regional ""arms
race."
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& Philippine Army Chief Lieutenant-General Roy Galido highlighted the missile
system's feasibility and functionality for archipelagic defense.

Key Developments and Implications

Military Exercises: The deployment of the Typhon missile system in the northern
Philippines for joint exercises underscores the strategic military collaboration
between the U.S. and the Philippines.

Regional Tensions: China's warning about a potential "arms race™ highlights the
geopolitical sensitivities in the region.

Economic Considerations: The acquisition cost will be influenced by economic
conditions, impacting the Philippines' defense budget.

Sovereignty Protection: The Philippines’ focus on military capability development is
crucial for maintaining sovereignty amid territorial disputes.




