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Ramanujan’s old formulae for pi echo in 
modern cosmology

3. Analytical Implications and 
Broader Relevance

2. Physics–Mathematics Interface

1. Context

Prelims: General Studies Paper - 1
General Science

Mains: General Studies -3
 Achievements of Indians in science & technology; 
indigenization of technology and developing new technology. 

	• The research does not yet resolve major problems in 
number theory or cosmology.

	• However, it establishes a clear conceptual link 
between Ramanujan’s intuitive mathematics and 
modern theoretical physics.

	• Historically, such abstract ideas have later led to 
practical applications, such as Riemannian geometry 
enabling General Relativity and GPS.

	• Similarly, Fourier transforms later became central to 
digital image and music compression.

	• The identified mathematical structure also appears in 
models of an expanding universe.

	• This suggests that other transcendental numbers, 
like π, may have efficient representations rooted 
in physics,underlining the long-term value of 
fundamental research.

	• The work originated from string theory.

String theory

String Theory is a theoretical framework in particle 
physics that aims to unify quantum mechanics 
with Einstein’s general theory of relativity.

It models fundamental particles ((such as 
electrons, neutrinos, quarks and gravitons) as one-
dimensional vibrating strings rather than point 
particles, with each vibration corresponding to 
specific properties such as mass and charge.

It has the potential to unify all four fundamental 
forces and all forms of matter within a single 
quantum framework, but it remains largely 
mathematical and experimentally unverified.

	• A recent study has connected Srinivasa Ramanujan’s 
fast-converging formulae for π with the physics of 
turbulent fluids and the expansion of the universe.

	• The findings were published in Physical Review 
Letters.

	• π, defined as the ratio of a circle’s circumference to 
its diameter, was historically approximated as 22/7 
by Archimedes around 1,500 years ago.

	• Ramanujan discovered at least 17 highly efficient 
formulae for 1/π, which converge rapidly and underpin 
the Chudnovsky algorithm, used to compute π to 
over 200 trillion digits on modern supercomputers.

	•  
While re-examining string-theoretic calculations, 
some earlier results were found to be incomplete or 
incorrectly quoted. 

	• This led to the discovery of a new formula for π, 
followed by an infinite number of such formulae.

	• Ramanujan’s mathematical tools - modular equations, 
elliptic integrals, and special functions- were found 
to match the structure of correlation functions in 
Conformal Field Theories (CFTs).

	• Conformal Field Theories (CFTs) explain critical 
phenomena, such as fluids at 374°C and 221 atm, 
where the distinction between liquid and vapour 
vanishes, showing how abstract mathematical 
structures correspond to real physical behaviour.
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4. Creative Freedom and 
Consumer Choice at Risk

3. Cultural Shift: How Streaming Has 
Changed Viewing and Content

2. Structural Impact: Control, 
Scale, and Market Power

1. Context: The Netflix–Warner Bros. Merger

1.Context

5. Industry, Competition, and Regulation

	• Project approvals, budgets, and promotions will 
have to pass through an entity that prioritises 
algorithmic decision making, and rewards scale and 
predictability over new creative ideas.

	• Risk-taking, experimental, slow-paced, or niche 
films may be sidelined.

	• Content likely optimised for metrics like volume, 
frequency, and immediate engagement, not artistic 
depth.

	• Recommendation systems may narrow exposure, 
pushing heavily promoted, formulaic content.

	• Further erosion of cinema as an art form, with 
films tailored to short attention spans and episodic 
structures.

	• Streaming platforms have normalised on-demand, 
device-based, binge viewing, weakening theatrical 
releases.

	• Preference has shifted toward serialised, 
subscription-friendly content over standalone films.

	• The cinematic experience (collective, immersive, 
theatrical) is increasingly replaced by fragmented, 
individual consumption.

	• The deal potentially grants Netflix unparalleled 
control over content creation, ownership, distribution, 
and exhibition

	• Enables cost reduction, economies of scale, and 
library expansion through integration.

	• Risks excessive concentration of power, affecting 
independent creators, competition, and consumer 
choice.

	• Transforms Netflix into a super-studio rather than 
just a distributor.

	• Netflix announced a $82.7 billion acquisition of 
Warner Bros., including film and TV studios, HBO, 
and premium streaming assets.

	• Marks a paradigmatic reversal where a streaming 
platform absorbs a legacy Hollywood studio.

	• Creates a fully vertically integrated entity combining 
production, ownership, distribution, and exhibition 
under one corporate roof.

	• Competitors (Disney+, Amazon Prime Video, smaller 
platforms) face existential pressure.

	• Likely outcomes:

	h Further consolidation and mergers

	h Niche, regional, or boutique streaming 
strategies.

	• Political and regulatory response:

	h Donald Trump flagged potential concerns.

	h Elizabeth Warren called it an “anti-monopoly 
nightmare”.

	• Though Federal Communications Commission 
approval is not required, the deal will likely face 
scrutiny from the U.S. Justice Department.

How will Australia’s social media ban 
work?

Does the Netflix-Warner deal threaten 
cinema?

Prelims: General Studies Paper - 1
Current events of national and international importance

Prelims: General Studies Paper - 1
Current events of national and international importance

Mains: General Studies - 2
Effect of policies and politics of developed and developing 
countries on India’s interests, Indian diaspora.

Mains: General Studies - 2
Effect of policies and politics of developed and developing 
countries on India’s interests, Indian diaspora.
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2. What Are H200 Chips and Why 
They Matter

1. Context: U.S. Allows Conditional Export of Nvidia 
H200 Chips

2. Social Media Firms’ Response 5. Way Forward for Effective 
Implementation

4. Age Verification Process and Limitations

3. Advantages of the Age Ban

	• Nvidia graphics processing units (GPUs) power 
graphics, gaming, and crucially AI workloads, 
including training large language models (LLMs).

	• On December 8, U.S. President Donald Trump 
announced that Chinese firms can import Nvidia’s 
H200 GPUs.

	• Permission is conditional on Nvidia paying a 25% 
revenue surcharge to the U.S. government.

	• The decision reflects a calibrated shift, not a rollback, 
in U.S. technology export controls toward China.

	• Meta alerted 13–15-year-old users to download 
data and delete accounts before the December 10 
ban; completion remains uncertain due to complex 
verification

	• Regulators estimate ~1.5 lakh Facebook and ~3.5 lakh 
Instagram users in the restricted age group.

	• Platforms must take “reasonable steps” to block 
underage users or face fines under the new 
government  law.

	• Companies are complying while criticising the blanket 
ban; the government admits implementation flaws 
are likely.

	• Strengthen Parental Tools: Develop robust controls 
and education campaigns to support offline child 
development.

	• Tech Accountability: Mandate transparent algorithms 
and regular audits to curb addictive features.

	• Global Standards: Collaborate with UK/EU/US for 
uniform age verification, reducing evasion loopholes.

	• Monitor & Adapt: Track mental health outcomes via 
independent studies, refining law based on data.

	• Meta’s User Notification: Advises under-16 users 
to update contacts for SMS/email alerts at age 16 to 
reactivate accounts or option to delete fully.

	• Primary Methods: Uses facial recognition, 
government ID checks, video selfies  or guesses age 
from online behavior.

	• Mental Health Protection: Shields children under 
16 from anxiety, depression, and self-harm linked to 
excessive social media use

	• Cyberbullying Reduction: Curbs anonymous 
harassment on platforms, addressing 5,000+ annual 
incidents targeting Australian minors

	• Predator Prevention: Blocks online grooming 
attempts, with 1 in 5 kids encountering predators

	• Harmful Content Blockade: Limits exposure to 
deepfakes, eating disorder glorification, and addictive 
algorithms disrupting sleep and focus.

	• Parental Relief and Focus: Eliminates under-16 
access despite consent loopholes, enabling parents 
to prioritize offline well-being 

Why are Nvidia chips being sold to China 
again?

Prelims: General Studies Paper - 1
Current events of national and international importance

Mains: General Studies - 2
Effect of policies and politics of developed and developing 
countries on India’s interests, Indian diaspora.

	• In November 2024, Australia passed the Online 
Safety Amendment (Social Media Minimum Age) 
Bill 2024, setting a strict 16-year minimum age 
for accounts on platforms like TikTok, Instagram, 
Facebook, Snapchat, and X, with no parental consent 
allowed and fines up to AUD 49.5 million for violations.

	• Appeal for Errors: Users wrongly flagged can verify 
with ID or facial selfie.

	• Key Drawbacks: Error-prone facial tech; privacy and 
surveillance risks; Meta wants app stores to handle 
age checks.
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4. China’s Likely Response and 
Strategic Implications

3. Why the U.S. Is Allowing Limited 
Exports

	• China is expected to permit limited purchases of 
H200 chips by domestic firms.

	• Strategy aims to:

	h Meet short-term industrial needs.

	h Continue a long-term push for domestic chip 
capabilities.

	• Tight controls have pushed China to accelerate 
indigenous innovation, backed by state support and 
firms like Huawei.

	• Huawei has developed domestic chips and operating 
systems, albeit using older manufacturing processes.

	• Despite restrictions, Nvidia seeks access to China’s 
vast market and has lobbied for relaxed rules on 
older chips.

	• U.S. logic:

	h Allowing H200 sales may slow China’s push for 
full self-reliance.

	h Prevents urgency for access to more advanced 
B200 chips.

	h Enables U.S. firms to profit without surrendering 
the technological frontier.

	• H200 chips are one generation behind Nvidia’s latest 
Blackwell (B200) architecture, but remain highly 
capable.

	• Nvidia’s edge lies in its Compute Unified Device 
Architecture (CUDA) proprietary software 
ecosystem, which optimises GPU performance.

	h NVIDIA CUDA is a software platform and 
programming model that lets developers use 
NVIDIA GPUs to perform high-speed parallel 
computing tasks, not just graphics.

	• Since 2018, the U.S. and allies (Japan, South Korea, 
Netherlands) have restricted advanced chip exports 
due to dual-use (civil-military) risks.

	• Maintaining a technological lead benefits U.S. 
national security and commercial competitiveness.

	• A significant technology gap still exists between 
China and the global chip frontier.

	• China has previously closed gaps rapidly, exemplified 
by DeepSeek LLM, built at lower cost using older 
chips.

	• The U.S. and its allies seek to prolong their 
technological pole position, potentially until 
breakthroughs like artificial general intelligence 
(AGI) emerge.

Bison Horn Maria dance

	• The Bison Horn Maria dance is performed by 
the Dandami Madia (Maria) tribe, a sub-group 
of the Gonds in Bastar region, Chattisgarh.

	• It is a ritual dance for festivals, harvest, 
agriculture, marriage, worship; symbolises 
hunting spirit of Gaur/bison.

	• It is known for its elaborate headdresses 
made of bison horns (now often cattle horns) 
and peacock feathers, performed by men and 
women to mimic bison movements.

	• Male and female Madia dancers of the Dandami 
Maria community perform it outdoors with 
wooden drums and chants.

Gonorrhoea 

	• Gonorrhoea is a preventable and curable 
sexually transmitted infection caused by 
Neisseria gonorrhoeae.

KEYWORDS
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	• It is transmitted through vaginal, oral or anal 
sex, with an estimated 82.4 million new adult 
infections globally in 2020.

	• Most women are asymptomatic, while men 
commonly present with genital discharge.

	• If left untreated, it can cause infertility, other 
sexual and reproductive health complications, 
and increase the risk of HIV infection.

	• Rising antimicrobial resistance has made 
many antibiotics ineffective, creating a risk of 
the infection becoming untreatable.

	• The U.S. FDA has approved two new oral 
drugs- Nuzolvence (zoliflodacin) and Blujepa 
(gepotidacin) - for uncomplicated urogenital 
gonorrhoea, strengthening the shrinking 
treatment arsenal.

Thalassemia 

	• Thalassemia is a group of inherited blood 
disorders marked by deficient hemoglobin 
synthesis, leading to reduced oxygen 
transport. 

	• It is most prevalent among populations with 
ancestry from the Mediterranean, Middle 
East, and South Asia, and is relatively mild 
among people of African descent; 

	• The gene persists in some populations due 
to partial protection against malaria in the 
heterozygous state.

	• Mild forms show little or no anemia, while 
severe forms cause severe anemia, bone 
deformities, growth retardation, and 
recurrent infections, often appearing within 
months of birth.

	• Treatment traditionally relies on repeated 
blood transfusions, which lead to iron 
overload, without curing the disease.

	• The U.S. FDA approved Casgevy, a CRISPR-
based gene-editing therapy, involving 
modification and reinfusion of the patient’s 
stem cells, with potentially lifelong benefits.

Directorate General of Civil Aviation (DGCA)

	• The Directorate General of Civil Aviation 
(DGCA) is an attached office of the Ministry 
of Civil Aviation. 

	• It serves as the regulatory authority for civil 
aviation in India, with primary responsibility 
for aviation safety. 

	• The DGCA regulates air transport services 
within, to, and from India, enforces civil 
aviation regulations, and oversees air safety 
and airworthiness standards. 

	• It also coordinates regulatory functions with 
the International Civil Aviation Organization 
(ICAO).

Ponduru Khadi

	• Ponduru Khadi is woven in Ponduru village, 
located about 23 km from Srikakulam city in 
Andhra Pradesh. 

	• It gained prominence in the pre-
Independence era after Mahatma Gandhi 
praised its qualities in Young India, the 
national weekly edited by him.
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Preah Vihear Temple 

	• Preah Vihear Temple is a Hindu temple 
dedicated to Lord Shiva, located  in Cambodia’s 
Preah Vihear Province on the Cambodia-
Thailand border in the Dangrek Mountain 
range.

	• Constructed primarily during the Khmer 
Empire’s golden period in the 11th-12th 
centuries, it was initiated by King Suryavarman 
I (1002-50) and expanded by Suryavarman II 
(1113-50).

	• In 1962, the International Court of Justice 
ruled that it belonged to Cambodia.

Places in News

	• Renowned as one of the finest varieties 
of khadi, Ponduru Khadi is known for its 
exceptional softness, comfort, and natural 
sheen. 

	• It is sold as yardage fabric and is made into 
cotton sarees, dhoties, towels, shirts, and 
other garments.

	• Eminent personalities such as Mahatma 
Gandhi, Indira Gandhi, Acharya Vinoba Bhave, 
and Akkineni Nageswararao wore Ponduru 
Khadi. 

	• The fabric is locally produced from Punasa 
cotton.

	• Recently, the Union Ministry of Commerce 
and Industry issued an order granting a 
Geographical Indication (GI) tag to Ponduru 
Khadi products.  

	• However, Thailand has maintained that the land 
surrounding the temple remains unresolved.

	• It became a UNESCO World Heritage Site, 
sparking renewed tensions with Thailand after 
Cambodia’s 2008 registration.

	• The ICJ’s 2013 reaffirmation of its 1962 ruling 
declaring the surrounding land also Cambodian 
intensified the long-running territorial dispute 
between Thailand and Cambodia.


