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Context: Opacity refers to a material’s ability to absorb and block light; in 

simple terms, the higher the opacity, the less light can pass through it. This 

property plays a pivotal role in determining how energy moves within a star 

like the Sun. In particular, opacity governs the transfer of energy from the 

Sun's core to its surface, influencing its overall temperature gradient. 

New Findings: Iron's Opacity is Far Greater Than Previously Thought 

Recent studies have revealed that the opacity of iron inside the Sun is significantly higher than previously 

predicted by solar models. In fact, a 2015 study suggested that iron's opacity could be as much as 30–400% 

greater than theoretical predictions. This discovery challenges long-standing assumptions about how 

energy moves within the Sun, and it could reshape our understanding of stellar dynamics. 

Why Does Iron's Opacity Matter? 

The opacity of elements like iron is crucial in determining several key characteristics of a star: 

 Temperature Gradient: It affects how temperature varies across different layers of a star. 

 Energy Transport: The ability of energy to travel from the core to the surface is directly influenced 

by opacity. 

 Seismic Properties: The movement of sound waves within a star is also affected, which helps in 

studying stellar interiors. 

The Sun serves as a benchmark for understanding other stars in the universe. Any inaccuracies in solar 

models can lead to cascading errors in our understanding of distant stars, galaxies, and the universe itself. 

As such, improving the accuracy of solar models could lead to breakthroughs in our knowledge of: 

 Solar Neutrinos: These elusive particles are produced in the Sun's core during fusion reactions. 

 Sunspot Cycles and Flares: More accurate models can help predict the Sun's magnetic activity, which 

affects space weather. 

 Stellar Aging: Understanding the life cycle of stars, including the Sun's eventual transition into a red 

giant, depends on accurate opacity values. 

 Energy Balance in Other Stars: Updated opacity data could improve our ability to understand the 

life cycles of other stars beyond our solar system. 

The Sun's Internal Structure: A Complex Machinery 

To grasp why iron’s opacity matters, it's important to understand the Sun's internal structure: 

 Core: The heart of the Sun, where nuclear fusion occurs, fusing hydrogen into helium to release 

immense energy. 

 Radiative Zone: Surrounding the core, energy is transferred outward by radiation, although this 

process can take millions of years. 

 

 1 Iron's Surprising Role in the Sun's Opacity: New Insights into Solar Structure 

GS Paper 3 –  Science and Technology 

https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://www.youtube.com/@freedomupsc
https://play.google.com/store/apps/details?id=com.xfnnti.jmikou


 

  3 
 

Freedom UPSC with Dhananjay Gautam 
Page No 

Download Our Application 

 Convection Zone: In this outer layer, heated material rises, cools at the surface, and sinks back down, 

forming convection currents that help transport energy. 

 Photosphere: The Sun’s visible surface, although it’s not solid—it's a dense gas layer that blocks 

deeper layers from view. 

 Chromosphere: A thin, less dense layer above the photosphere that can be seen during solar eclipses. 

 Corona: The outermost part of the Sun’s atmosphere, a highly ionized, low-density plasma that 

extends far into space. 

The Bigger Picture: Implications for Astrophysics and Cosmology 

This new understanding of iron’s opacity doesn't just refine our model of the Sun—it could have far-reaching 

consequences for the entire field of astrophysics. Even small errors in solar models can cascade into larger-

scale ramifications, affecting everything from the formation of stars to the evolution of galaxies. By 

improving the precision of these models, scientists can gain deeper insights into the fundamental workings 

of the universe. 

The discovery of iron’s greater opacity invites us to rethink not just our understanding of the Sun but also 

the processes that govern the stars and galaxies across the cosmos. As our simulations and data collection 

techniques improve, we move closer to uncovering the true workings of our Sun—and perhaps, the universe 

itself. 
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Context: A remarkable new species of land snail has been 

discovered in the lush forests of the Konkan region of Maharashtra, 

India. Named Theobaldius konkanensis, this fascinating mollusk is 

the latest addition to the biodiversity of the Northern Western 

Ghats, a global biodiversity hotspot. 

About the Species: 

 Theobaldius konkanensis is a terrestrial land snail that is 

endemic to the Northern Western Ghats. 

 This species was uncovered through a collaborative effort by Indian and UK researchers. 

 It thrives in tropical evergreen and semi-evergreen forests, predominantly during the monsoon 

months from June to September. 

Habitat and Behavior: 

 The snail is typically found on the forest floor, hiding in leaf litter and on moist fallen branches. 

 Outside the monsoon season, only empty shells are usually seen. 

 Interestingly, it is diurnal and nocturnal, meaning it’s active both during the day and night. 

 Researchers observed that the snails prefer well-shaded, damp environments under the dense 

forest canopy. 

Distinctive Features: 

 The shell of T. konkanensis is slightly flattened with a prominent central dome. 

 Near the snail’s neck, where the shell begins, there is a triangular projection that gives it a unique 

shape. 

 The protective operculum (the “lid” that covers the shell opening) has a raised edge and is adorned 

with tiny spines. 

 The shell is corneous yellow with elegant brown striations, and the body is stout and rounded, 

making it easy to distinguish from other land snails. 

Why This Discovery Matters: 

 This discovery highlights the rich yet understudied biodiversity of the Konkan region. 

 It underlines the importance of conserving forest ecosystems, especially in the Western Ghats, 

which host countless endemic and rare species. 

 New species discoveries such as this also contribute to understanding evolutionary relationships 

and the ecology of lesser-known fauna. 

Did You Know? 

 2 Meet Theobaldius konkanensis - A Unique Land Snail from Maharashtra 
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 The genus Theobaldius belongs to the family Cyclophoridae, known for their operculate shells (they 

can “close the door” to their shells like a trapdoor). 

 The Western Ghats, though covering just 6% of India’s land area, are home to more than 7,400 

species of plants and animals, with over 1,500 species found nowhere else on Earth. 

 Land snails play a critical role in the ecosystem, aiding in decomposition and serving as food for 

birds, mammals, and reptiles. 

In Conclusion: 

The discovery of Theobaldius konkanensis not only adds to the taxonomic wealth of India but also acts as a 

reminder of how much of nature is still waiting to be discovered. As we continue to explore and 

understand our planet, such findings reinforce the need for biodiversity research, habitat protection, and 

environmental education. 
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Context: India's recent Presidential visit to Portugal and Slovakia marks a 

pivotal moment in strengthening its engagement with Europe, reaffirming 

long-standing ties and opening avenues for enhanced bilateral cooperation. 

Geopolitical & Geographical Highlights: 

Portugal: Gateway to the Atlantic 

 Located on the western edge of the Iberian Peninsula, Portugal is the westernmost country in 

continental Europe. 

 Bordered by Spain (north and east) and the North Atlantic Ocean (south and west). 

 Administers two autonomous regions: the Madeira and Azores archipelagos in the Atlantic. 

 Lisbon, its capital, is among Europe’s oldest cities, with a rich maritime and colonial legacy. 

 Climate: Maritime temperate—cool and rainy in the north, warmer and drier in the south. 

 Terrain: The Tagus River divides Portugal into the mountainous north and rolling plains of the 

south. 

 The highest point is Ponta do Pico (Pico Alto) in the Azores. 

Presidential Visit to Portugal: 

 This visit is historic, commemorating the 50th anniversary of India-Portugal diplomatic 

relations. 

 Bilateral trade currently stands at USD 1.5 billion, showing steady growth. 

 Portugal was the first European nation to sign a Migration and Mobility Agreement with India, 

reflecting strong people-to-people and institutional ties. 

Slovakia: At the Crossroads of Europe: 

 A landlocked country in Central Europe, strategically situated between Eastern and Western 

Europe. 

 Borders: Poland (north), Ukraine (east), Hungary (south), Austria (west), Czech Republic 

(northwest). 

 Dominated by the Carpathian Mountain range, especially the Tatra Mountains, a major tourist 

and ecological zone. 

 Highest peak: Gerlachovský Peak, located in the High Tatras. 

 Major rivers: Danube, Váh, and Hron—crucial for inland navigation and hydroelectric energy. 

Presidential Visit to Slovakia: 

 Marks the 30th anniversary of the Indian Embassy in Bratislava, symbolizing three decades of 

diplomatic partnership. 

 3 India’s Presidential Visit to Portugal & Slovakia: A Strategic Diplomatic Milestone 
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 India expressed deep gratitude for Slovakia’s strategic support during the 2022 evacuation of 

Indian students from war-affected Ukraine, underlining solidarity in times of crisis. 

Strengthening Europe-India Ties: 

The twin visits reinforce India’s commitment to deepening engagement with European partners through 

shared values, economic collaboration, and strategic alliances. These diplomatic efforts showcase India's 

growing stature on the global stage and the emphasis on building a people-centric foreign policy. 
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Context: In a landmark ruling, the Supreme Court of India declared Tamil 
Nadu Governor R N Ravi’s action of withholding assent to 10 state Bills as 
unconstitutional and legally invalid. 

This historic judgment: 

 Reinforces the limited discretionary role of Governors 

 Reaffirms the primacy of democratically elected state governments 

 Addresses rising Centre-State tensions, especially in Opposition-ruled states 

 Sets a precedent that could impact similar ongoing cases—like the Kerala Governor’s delay in 
assenting to state Bills 

Constitutional Role of the Governor in Assenting to Bills: 

 Article 163: Defines the Governor’s general powers—requiring them to act on the advice of the 
Council of Ministers, except in a few discretionary matters. 

 Article 200: Specifically governs the Governor’s options when a Bill is presented for assent: 

Governor’s Four Constitutional Options: 

1. Grant assent to the Bill 

2. Withhold assent 

3. Return a non-Money Bill for reconsideration 

4. Reserve the Bill for Presidential consideration 

Key Proviso of Article 200: 

If a non-Money Bill is returned and passed again by the legislature, the Governor must grant assent. 
However, the Constitution does not define a specific timeframe, leading to loopholes. 

Issue of Delay and Constitutional Implications: 

 In practice, Governors—especially in Opposition-ruled states—have indefinitely delayed assent, 
causing legislative gridlocks 

 This inaction functions as a “pocket veto”, stalling governance 

 Article 200 uses the word “shall”, emphasizing a mandatory duty to act within a reasonable time 

Key Supreme Court Judgments on Governor’s Assent Powers 

Nabam Rebia Case (2016): 

 Court ruled that the Governor cannot indefinitely withhold assent 

 If dissatisfied, the Governor must return the Bill with recommendations 

 Stressed transparent communication between the Governor and Legislature 

Punjab Case (2023) – State of Punjab vs Governor Banwarilal Purohit 

 Governor had refused assent citing procedural irregularities 

 SC upheld the Punjab government’s stance, emphasizing: 

“The Governor, as an unelected Head of State, cannot obstruct democratic legislation.” 
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Supreme Court Ruling in the Tamil Nadu Case: Setting New Timelines 

Going further than past judgments, the Court introduced specific timeframes for action under Article 200: 

Timeframes Introduced by the Court: 

Governor's Action Time Limit 

Withhold assent or reserve a Bill (on advice of Ministers) Within 1 month 

Return a Bill (against Ministerial advice) Within 3 months 

Reserve a Bill for the President (against advice) Within 3 months 

Assent to a re-passed Bill after reconsideration Within 1 month 

Inaction beyond these periods will now be subject to judicial review, ensuring transparency and 
accountability. 

Use of Article 142: Delivering Complete Justice 

The Court invoked Article 142 of the Constitution to deem all 10 pending Bills as assented to, citing: 

 Unjustified delay by the Governor 

 Violation of constitutional responsibilities 

 “Scant respect” shown to judicial guidance 

Article 142 empowers the Court to deliver complete justice, overriding technical barriers when no remedy 
exists. 

The Governor is a constitutional figure, not an elected representative. Their role is to support democratic 
functioning, not obstruct it. 
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Context: The Union Budget 2025 has introduced major revisions to the 
classification criteria for Micro, Small, and Medium Enterprises (MSMEs). 
While the government positions the move as a growth enabler, it has 
sparked backlash from micro and small business groups. 

Overview of the Classification Changes: 

Effective April 1, 2025, the investment and turnover limits for all MSME 
categories have been substantially increased: 

Category Old Investment 
Limit 

New Investment 
Limit 

Old Turnover 
Limit 

New Turnover 
Limit 

Micro 1 crore 2.5 crore 5 crore 10 crore 

Small 10 crore 25 crore 50 crore 100 crore 

Medium 50 crore 125 crore 250 crore 500 crore 

Government's View: These changes aim to 

 Facilitate scaling up of operations 

 Improve capital access 

 Boost employment generation 

Support for the Revised Norms: 

Industry associations such as FISME (Federation of Indian Micro and Small & Medium Enterprises) 
have endorsed the reclassification. 

Key Arguments in Favor: 

 Adjusts for inflation and rising input costs 

 Encourages vertical growth over inefficient horizontal expansion 

 Reduces fear of losing government incentives when growing beyond a category 

 May attract foreign investment by increasing eligibility under the MSME umbrella 

"This move incentivizes formal growth and encourages innovation-led expansion," said FISME’s Secretary 
General. 

Concerns Raised by Micro and Small Enterprise Bodies: 

However, representatives of micro and small units have expressed strong opposition. 

Major Objections: 

 Medium enterprises (0.01% of total MSMEs) may dominate benefits intended for micro and 
small units (99.99%) 

 Public procurement quotas (25% reserved) could now disproportionately benefit larger players 

 Access to credit might become harder for micro firms, as banks prefer larger, low-risk clients 

 Calls for restoring old norms or establishing a separate department for micro and small 
enterprises 

 5 Tensions Rise Over MSME Reclassification in Budget 2025 
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A formal letter was sent to the Ministry of MSME, warning of “systemic marginalization” of the smallest 
businesses. 

Broader Implications for the MSME Sector: 

Public Procurement Competition: 

 Quotas meant for small players could be captured by medium-sized firms, leaving micro units at a 
disadvantage. 

Credit Distribution Challenges: 

 Formal allocation: 8% of priority sector lending for micro units 

 Reality: Banks prefer larger ticket sizes → micro firms face practical exclusion 

Post-Pandemic Recovery Not Uniform: 

 Critics argue the revision comes at a time when recovery is uneven, and the policy may be 
premature. 

Outdated Data Concerns: 

 The last National Sample Survey on MSMEs was conducted in 2015–16, raising alarms about 
policymaking without updated evidence. 

The “Missing Middle” Problem: 

 Many firms deliberately remain small to retain benefits 

 The new norms aim to encourage scaling, bridging the gap between micro units and large 
enterprises 

Future Considerations: 

As India aims to develop a globally competitive MSME sector, periodic policy updates are necessary. 

However, it is critical that the interests of micro and small enterprises—the backbone of India's 
industrial base—are protected. 

The success of this reclassification hinges on: 

 Equitable distribution of benefits 

 Improved grassroots access to finance, markets, and digital infrastructure 

 Consultative policymaking with genuine microenterprise representation 
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Context: The International Union for Conservation of 
Nature (IUCN) has released the first-ever Green Status 
assessment for the lion (Panthera leo), marking a significant 
step in understanding not just extinction risk, but also species 
recovery and conservation effectiveness. 

What is the IUCN Green Status of Species? 

 Introduced at the 2012 IUCN World Conservation 
Congress, the Green Status of Species aims to 
complement the well-known IUCN Red List. 

 While the Red List highlights the risk of extinction, 
the Green Status evaluates the recovery potential of species and the success of conservation 
efforts. 

 This tool helps track how far a species has moved toward full ecological recovery and what steps 
are still needed. 

Objectives of the Green Status: 

 Measure Conservation Impact: Determine how human intervention has aided or hindered species 
recovery. 

 Highlight Conservation Successes: Recognize areas where positive changes have been achieved, 
even if the species still faces threats. 

 Support Restoration Goals: Guide future conservation actions to bring species back to a fully 
functional state in their ecosystems. 

Lion’s Green Status: A Mixed Picture 

Assessment Overview: 

 Current Green Status: Largely Depleted 

 Red List Status: Still classified as Vulnerable 

 Human Impact: Human activities, including habitat loss, poaching, and conflict, are preventing the 
lion from being ecologically functional across its historical range. 

Regional Overview: 

 Extinct Regions: The lion has become regionally extinct in North Africa and Southwest Asia. 

 Conservation Bright Spots: Intensive conservation efforts in regions like West Africa, Southern 
Central Africa, South Africa, and India have prevented possible extinction and supported local 
recovery. 

Green Status Categories (8 Total): 

1. Extinct in the Wild 

2. Critically Depleted 

3. Largely Depleted 

4. Moderately Depleted 
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5. Slightly Depleted 

6. Fully Recovered 

7. Non-Depleted 

8. Indeterminate 

More than 100 species now have Green Status assessments, providing a clearer picture of global 
conservation progress. 

Did You Know? 

 Lions once roamed from Europe to India, but today their range is mostly confined to sub-Saharan 
Africa and a small protected population in India’s Gir Forest. 

 The Asiatic lion, a subspecies found only in India, has seen a population increase thanks to strict 
protection and community involvement. 

 The Saltwater Crocodile, although not at immediate risk of extinction, also appears in Green Status 
assessments, emphasizing that even common species may still need recovery actions. 

Why This Matters: 

The Green Status of Species is a game-changer. It shifts conservation from merely avoiding extinction to 
actively restoring species to their full ecological role. This approach encourages long-term planning, 
sustainable recovery, and the celebration of conservation achievements. 
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