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Page 07 : Prelims Fact 

Scientists in China reported that the EAST reactor 

sustained a plasma at 100 million degrees Celsius for 

1,066 seconds on January 20, 2025. 

 This was a major milestone in the quest for 

nuclear fusion, surpassing its previous record 

of 403 seconds in 2023. 

Experimental Advanced Superconducting 

Tokamak (EAST): 

 Location and Operation: EAST is located in 

Hefei, China, and is operated by the Hefei 

Institutes of Physical Science, Chinese 

Academy of Sciences. 

 Purpose: It serves as an experimental nuclear 

fusion reactor to test and refine technologies 

for the ITER megaproject. 

 Design Features: EAST is the world’s only 

tokamak reactor with both toroidal and 

poloidal superconducting magnetic fields, 

ensuring better plasma confinement. 

 Temperature Milestones: On January 20, 

2025, it sustained a plasma at 100 million°C 

for 1,066 seconds, setting a new world record. 

 Fusion Process: It uses magnetic 

confinement to hold deuterium-tritium 

plasma and facilitate fusion reactions. 

 Challenges: EAST has not yet achieved 

ignition, meaning It does not generate more 

energy than it consumes. 

 Significance: Its advancements contribute to 

the global effort in achieving commercial 

nuclear fusion, a potential clean energy source. 
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Comparison of Nuclear Fission and Fusion 

Nuclear fission and fusion are two different nuclear reactions used to release energy, but they operate 

through distinct processes. Here’s a comparison of the two: 

1. Definition 

 Fission: Fission is the process in which the nucleus of a heavy atom (like uranium-235 or plutonium-

239) splits into two smaller nuclei, along with a few neutrons and a large amount of energy. 

 Fusion: Fusion is the process where two light atomic nuclei, usually isotopes of hydrogen (like 

deuterium and tritium), combine to form a heavier nucleus, releasing energy in the process. 

2. Energy Released 

 Fission: Fission releases a significant amount of energy per reaction. The energy comes from the 

binding energy difference before and after the splitting. 

 Fusion: Fusion releases even more energy per reaction than fission. In fact, fusion is the source of 

energy in stars, including our Sun. 

3. Byproducts 

 Fission: The byproducts of fission are typically smaller nuclei (fission fragments) that are often 

radioactive and can pose long-term disposal and environmental challenges. 

 Fusion: The main byproducts of fusion are usually harmless, such as neutrons and isotopes like 

helium, which is non-radioactive and safe. 

4. Fuel 

 Fission: Fission typically uses heavy isotopes of elements like uranium-235 or plutonium-239 as fuel. 

These materials are relatively rare and need to be enriched to increase their fissionability. 

 Fusion: Fusion typically uses isotopes of hydrogen, such as deuterium and tritium, which are more 

abundant. Deuterium can be extracted from seawater, making fusion fuel more widely available.  

5. Control and Efficiency 

 Fission: Fission can be controlled relatively easily using control rods (which absorb neutrons) in 

nuclear reactors. Fission reactions can be sustained at a stable rate for energy production. 
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 Fusion: Fusion reactions are much harder to control because they require extremely high 

temperatures (millions of degrees) to overcome the repulsion between positively charged nuclei. 

This has made sustained and controlled fusion energy production difficult to achieve. 

6. Safety and Risks 

 Fission: Fission reactions can be dangerous due to the production of radioactive waste and the 

potential for catastrophic accidents (e.g., Chernobyl, Fukushima). Additionally, there is the risk of 

nuclear weapons proliferation. 

 Fusion: Fusion is considered much safer in terms of radiation risk, as it doesn’t produce harmful 

long-lived radioactive waste. However, the technology to achieve controlled fusion has not yet been 

fully realized for practical energy production. 

7. Technological Challenges 

 Fission: Fission has been well-developed and is in widespread use for energy production, with 

nuclear power plants around the world. 

 Fusion: Fusion, while potentially offering a more sustainable and cleaner energy source, faces many 

technical hurdles, particularly in maintaining the extreme conditions required for fusion (high 

temperature and pressure). 

8. Waste and Environmental Impact 

 Fission: The nuclear waste from fission is highly radioactive and must be carefully managed for 

thousands of years. 

 Fusion: Fusion produces little to no long-lived radioactive waste, making it a much cleaner 

alternative if it becomes viable. 

9. Current Use 

 Fission: Fission is widely used in nuclear power plants and is a primary source of low-carbon 

electricity in many countries. 

 Fusion: Fusion has not yet been used for practical energy generation, though experimental reactors 

like ITER (International Thermonuclear Experimental Reactor) are working toward making fusion a 

reality. 
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Page 11 : Prelims Fact 

On 18 February 2025, we will observe the 139th anniversary of the passing of Ramakrishna Paramahamsa 

(1886). 

 

About Ramakrishna Paramahamsa: 

 Birth Name and Year: Ramakrishna Paramahamsa was born as Gadadhar Chattopadhyay in 1836. 

 Role of Bhairavi Brahmani: Bhairavi Brahmani was a spiritual teacher who guided Ramakrishna in 

his spiritual practices and played a significant role in his spiritual awakening.  

 Wife and Spiritual Consort: His wife and spiritual consort was Sarada Devi, who was 17 years 

younger than him. 

 Famous Disciple: Narendranath Dutta, better known as Swami Vivekananda, was one of 

Ramakrishna’s most famous disciples. 

 Temple of Service: Ramakrishna began his career as a priest at the Dakshineswar Kali Temple in 

Kolkata. 

 Ramakrishna Math’s Emblem: The emblem symbolizes unity of all religions, highlighting the 

oneness of God in various faiths. 

 Affliction Leading to Demise: Ramakrishna passed away due to throat cancer in 1886.  
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Page 11 : GS 2 : Indian Polity 

The concept of constitutional morality has become central to many judicial interpretations. 

 

 It highlights the balance between respect for constitutional forms and the need for reform. 

Embracing Constitutional Morality in Courts 
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 Constitutional courts have recently adopted the concept of “constitutional morality” to interpret and 

assess the validity of laws. 

 Some see it as a check on the changing nature of public morality, while others view it as a 

“dangerous weapon.” 

 The Supreme Court has emphasized constitutional morality as a guiding principle in cases related to 

sexual minorities’ rights, women’s entry into temples, free speech, and the balance between national 

security and civil liberties. 

Historical Origin of Constitutional Morality 

 The term was originally conceptualized by a British scholar George Grote who focused on the 

importance of adhering to both the forms and procedures of a constitution. 

 He argued that the constitution’s survival depends not just on written rules but also on citizens’ 

respect for these rules, regardless of political differences. 

 A civic culture that honors constitutional forms is necessary for a constitution’s long-term 

effectiveness in resolving conflicts and disputes. 

Dr. Ambedkar’s Perspective on Constitutional Morality 

 In his speech on the Draft Constitution, Dr. Ambedkar emphasized that India’s democracy would 

need to cultivate constitutional morality, as it wasn’t naturally ingrained in the polity. 

 He believed that for a democracy to thrive, constitutional morality must be established and spread. 

 He also warned that it was possible to undermine the Constitution by altering administrative 

practices, which could contradict its spirit. 

Balance Between Commitment and Critique 

 Constitutional morality emphasizes the importance of following constitutional processes while still 

allowing for critique and reform. 

 It is not about blind loyalty to the Constitution but managing differences through established 

procedures. 

 This approach promotes a mature form of constitutionalism that balances reverence for the 

Constitution with the ability to adapt and reform it, ensuring a stable yet flexible system of 

governance. 
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UPSC Mains Practice Question 

Ques : Examine the role of “constitutional morality” in contemporary judicial decision-making, highlighting 

its implications for rights-based issues and democratic governance in India. (150 Words /10 marks) 
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Page 13 : GS 2 : International Relations 

 Germany, once a leader in global trade and export growth, has experienced a significant economic 

slump over the past five years, marking a remarkable shift in its economy. 

 

Energy Dependence and Crisis 

 Germany’s economic model relied on inexpensive natural gas, crucial for its industrial production 

and exports. 

 A major shift occurred when the country phased out nuclear power in 2011 and depended on 

Russian gas as a bridge. When Moscow cut off supplies following the invasion of Ukraine, gas and 

electricity prices skyrocketed, severely impacting energy-intensive industries like steel, chemicals, 

and glass manufacturing. 

Transition to Renewable Energy 

 The move away from nuclear and coal toward renewable energy was not fast enough. 

 Resistance to wind turbines from homeowners and local communities delayed the growth of 

renewable energy sources. 

 Infrastructure for alternative fuels, such as hydrogen for industrial use, remains mostly undeveloped, 

leaving a significant energy gap. 

Competition from China 

 For years, German industries thrived on exports to a booming Chinese market. 
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 However, state-subsidized Chinese companies have now entered the same industrial sectors, 

producing machinery, solar panels, and vehicles. 

 This competition has reduced Germany’s export dominance and dramatically cut its net vehicle 

exports. 

Delayed Investments and Labor Shortages 

 During prosperous times, Germany postponed investments in long-term projects like rail lines and 

high-speed internet. 

 Companies face significant labor shortages, with many reporting difficulties in filling skilled 

positions. 

 Excessive bureaucracy and lengthy approval procedures further hinder economic growth. 

 

UPSC Mains Practice Question 

Ques: Analyze the factors contributing to Germany’s economic stagnation in recent years. What 

lessons can India draw from Germany’s economic challenges for its own growth trajectory? (150 

Words /10 marks) 
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In News : Matsya-6000 

 India’s Fourth-Generation Deep-Ocean Submersible, Matsya-6000, successfully completed wet 

testing, marking a key milestone in ocean exploration capabilities. 

About Matsya-6000: 

 Project Overview: Matsya-6000 is a deep-ocean human submersible developed under India’s Deep 

Ocean Mission by the Ministry of Earth Sciences. 

 Purpose: It is part of the Samudrayan Project aimed at enhancing ocean exploration capabilities. 

 Design: The submersible features a 2.1-meter diameter spherical hull designed to carry three 

people. 

Key Features: 

 Main ballast system for diving. 

 Thrusters for movement in all directions. 

 Battery bank for power. 

 Syntactic foam for buoyancy. 

 Power distribution, control hardware, and underwater navigation systems. 
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Context : 

 Thermal power-producing States bear pollution burdens while supplying electricity to consuming 

States. 

 They lack compensation, creating environmental and economic disparities. 

India’s Climate Commitments and Energy Sector Overview 

 India, under the Paris Agreement, aims to reduce GDP emissions intensity by 45% by 2030 and 

achieve 50% installed capacity from non-fossil fuel sources. 

 Despite these goals, thermal power still dominates India’s electricity sector and is expected to retain 

a 50% share under the new regime. 

 The total installed electricity capacity in India is 4,56,757 MW, with contributions from: 

o Private sector: 53.4% 

o State sector: 23.7% 

o Central sector: 22.9% 

Contribution of Thermal Power to India’s Electricity 

 Coal accounts for 59.12% of India’s energy supply, with reserves of 378.21 billion tonnes, of which 

Odisha holds 94.52 billion tonnes. 

 In 2022-23, 73.08% of electricity was generated from coal, oil, and natural gas. 

 Thermal power is a major contributor to 20,794.36 kg of carbon emissions from electricity 

generation. 

GS Paper 03 Environment – Environmental pollution and degradation 

PYQ: (UPSC CSE (M) GS-1 2015: Mumbai, Delhi and Kolkata are the three megacities 

of the country but the air pollution is a much more serious problem in 

Delhi as compared to the other two. Why is this so? (200 words/12.5m)  

UPSC Mains Practice Question: Practice Question: Discuss the environmental and 

fiscal challenges faced by thermal power-producing States in India. Suggest 

measures to ensure equitable compensation for pollution burdens. (150 Words /10 

marks) 
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Producing States vs. Consuming States 

 According to the Central Electricity Authority (CEA) Maharashtra has the highest non-renewable 

electricity generation capacity (31,510.08 MW), followed by Uttar Pradesh and Gujarat. 

 Rajasthan leads in renewable electricity generation with 22,398.05 MW. 

 States producing the most electricity do not necessarily consume most of it. For example: 

Uttar Pradesh consumes only 40% of its NTPC-produced electricity. 

 Odisha consumes 38.43% of its NTPC-generated power. 

 Chhattisgarh uses only 29.92% of what it generates. 

 Gujarat is the biggest consumer of NTPC-produced electricity (4,612 MW) despite generating only 

17.7 MW itself. 

Disproportionate Pollution Burden on Producing States 

 States with the highest thermal power share include: 

 Tripura (96.96%), Bihar (95.57%), Chhattisgarh (94.35%), Jharkhand (92.69%), Delhi (87.96%), and 

West Bengal (87.72%). 

 These States produce large amounts of electricity but do not consume all of it. 

Electricity Trade Between States 

 Chhattisgarh is the highest net seller (535.29 MW), followed by Madhya Pradesh and Himachal 

Pradesh. 

 Gujarat is the largest importer of electricity (528.17 MW), followed by Haryana, Maharashtra, and 

Delhi.  

 While some States benefit from buying electricity, others suffer from pollution caused by thermal 

power production. 

Lack of Compensation for Producing States 

 India’s laws do not provide compensation to States that generate electricity for others. 

 Coal-rich States such as Jharkhand, Chhattisgarh, and Odisha produce maximum thermal electricity 

but have lower per capita electricity consumption. 

 However, States cannot tax electricity generation, while consuming States benefit from taxes on 

electricity sales. 
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Potential Compensation Mechanisms 

 Taxing Thermal Power Generation 

o Producing States could be allowed to levy a tax on electricity generation. 

o Alternatively, the Union government could collect and distribute such a tax to producing States. 

 Compensation through the Finance Commission 

o The Finance Commission has previously recommended environmental grants and devolution of 

funds. 

o The upcoming Sixteenth Finance Commission should design a fiscal roadmap to support 

thermal power-producing States. 

Conclusion 

 By implementing these measures, electricity-producing States can be fairly compensated for the 

pollution burden they bear while supplying power to others. 

 

 


