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Celebrating victory: Christian Orthodox pilgrims hold up 
candles during the Holy Fire ceremony at the Church of 
the Holy Sepulchre, the 
site in the Old City of Jerusalem where, according to 
tradition, Jesus was crucified and buried, on Saturday.  
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GS Paper 1: Society 12 April  2026 

TOPICS COVERED      
12A Traditions in transition 

                            

12A, Traditions in transition 

                            

 With a belief system intertwined with nature, and with music and dance intrinsic to daily life, 
an endangered tribe in Odisha strives to keep its visual tradition intact. 

                            और                     औ                         ,       

   ए                                     ए र             र र       

 The Lanjia Saora community, a particularly vulnerable tribal group living in the forested 
regions of Rayagada and Gajapati districts in Odisha, continues to hold on to visual traditions 

that are as striking as they are symbolic. 

                    ,                    और                            र         ए       

                         ,         र  र          ए  ए                              

               

 Living in mud-and-thatch homes scattered across undulating terrain, the community 
sustains itself through shifting cultivation, foraging, and small-scale farming. 

              -                        औ                 र       और         ,           

और                                                र       

 Their belief system is closely tied to nature, with rituals, music, and dance forming an 

integral part of everyday life. 

                           र             ,             ,       और                        

         

 Among the most distinctive visual traditions are their large metal earrings — thick, circular 
ornaments that are not merely worn but fixed into stretched earlobes, often over years. 

                     र  र                                  —     ,                        

                            ए                             ए          

 For the older generation, these earrings are markers of identity and endurance, their weight 

carried with quiet pride. 

   र              ए                और                    ,         र                       
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 The lobes, elongated and shaped by time, speak of a life lived in close rhythm with inherited 
customs. 

                  और    र   ए  ए           ,   र                                       

                        

 Equally evocative are the tattoos once etched permanently onto the skin. 

                            ,              र               र           

 These intricate patterns, often geometric or inspired by nature, were considered both 
protective and spiritual — an extension of the Saora worldview. 

               ,      र                        र         ,         और                   

        —    र                र  

 But as one walks through the villages today, a subtle shift is visible. 

                              र     ,    ए        र                    

 Among the younger members of the community, tradition is being reinterpreted. 

                              र  र                            र       

 The heavy earrings are still present, but many now prefer to wear them as hooked 
adornments rather than permanently fixing them to the ear. 

   र                       ,                                                             

                           र       

 It is a compromise between continuity and comfort, identity and mobility. 

             औ      ,       और                 ए             

 The tattoos, too, are no longer always lifelong commitments. 

                        र      ए           र       

 Instead, younger members often recreate the motifs using temporary black markings during 

festivals and rituals — honouring tradition while allowing for change. 

          ,            र     र   और               र                                      

         —  र  र           र    ए   र            र  र       

 This evolving aesthetic reflects a community negotiating modernity on its own terms. 

                           ए                                       र                        

     र       

GS Paper 1: Geography 12 April  2026 

TOPICS COVERED      

12A Waters at sea 

            

12A Ukraine attacked Kursk, Belgorod regions: Russian regional officials 

               औ                             :                              
 

 
 

12A. Waters at sea 

            

 Why do the oceans have currents? 

       र                        ? 

 The earth formed as a molten world. 

      ए                                

 Around 4 billion years ago, its surface cooled enough for 
water vapour to condense. 

      4             ,                                   

               

 Torrential rains then fell for centuries, filling basins to create 
the first oceans around 3.8 billion years ago. 
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   र             र         ,              र  ए और      3.8                                

 Once liquid water covered large parts of the surface, three forces set it in motion. 

     र                           ढ      ,                              

 The sun heated the atmosphere unevenly, creating winds. 

                                         ,                   

 These winds pushed the ocean‟s surface, dragging the top layer of water along. 

                                  और           र   र                 

 The sun also heated water near the equator directly, making it less dense, so it rose and 
spread towards the poles. 

                                                  ,                             और   र 

   र           र          

 Meanwhile, cold water sank at the poles while warmer water rose near the equator, 
establishing a ‘conveyor belt’ circulation called thermohaline circulation. 

                          र                             र             र    ,       ‘         ’ 

                                                  

 Finally, the earth‟s rotation deflected these moving water masses sideways, bending currents 
into large swirling circles called gyres. 

       ,                                            और                ए                       

                   

 As tectonic plates shifted and continents formed, landmasses blocked the water‟s path and 

forced it into specific routes. 

     -                          और           ,   -               र       र   र                

             ए     र       

12A. Ukraine attacked Kursk, Belgorod regions: 
Russian regional officials 

               औ                             :     

                         

 Governors of two Russian border regions said 
Ukrainian drones had attacked targets in the Kursk and 
Belgorod regions, injuring five persons. 

                          र                                 और 

                        र          ,                      ए  

 The attacks were reported after a 32-hour Orthodox 
Easter ceasefire went into effect. 

         32                                               र     

  ए  ए  

 Russian President Vladimir Putin announced the 

ceasefire on Thursday. 

     र                             र            र            

    

GS Paper II: Governance 12 April  2026 
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12A. Bid to clean up a rotten food trail 

                                     

 Beneath Hyderabad’s booming food economy lies a dark web of adulteration, 
mislabelling and unsafe practices. 

                                                    ,             औ                

   ए               

 Of late, an unprecedented police-led crackdown is pulling back the curtain on a sprawling 
food fraud network that thrives on gaps in regulation and consumer trust. 

                                     ए                                                      

       और               र     र  र       

 But as enforcement tightens and complaints surge, the city finds itself trying not just to fix a 
broken food chain, but also to restore faith in what lands on every plate. 

           -            र      और            र     ,   र                                  र   

          र             र             र र       

 Thak, thak, thak. 

   ,   ,     

 The first thing that hits you is the sound. 

                               र                  

 The early-morning sunlight falls on hunks of meat as Rahul cuts them at a slaughterhouse in 
Jiyaguda, Hyderabad. 
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 Around him, life unfolds in familiar chaos. 

                                         

 People sip tea, clean hands, sort meat, and trade. 

                ,          र     ,                और     र  र       

 Some move about in blood-stained clothes, immersed in routine. 

                                                 र       

 “Today it is clean,” says Prasad Nethikar. 

 “         ,”                       

 He says they reopened after eight days of closure. 

                             र                

 Just hours earlier, the slaughterhouse had been forcibly opened. 

                             र               

 A Telangana legislator led traders into the sealed facility. 

 ए                       र          र    र      

 The premises had been shut due to hygiene and traffic issues. 

                और                     र                   

 This reflects Hyderabad‟s larger food safety crisis. 

       र                                         

 Food regulation earlier rested with civic authorities. 

                                         

 Now the Telangana government has involved the police. 

                                              

 Raids revealed fake paneer, adulterated products, and spoiled food. 

                  र,              और  र              

 The visuals are shocking and disturbing. 

                    और  र      र            

 For many residents, the crisis feels personal. 

               ए                        

 For M. Priyadarshini, it began with buying food items. 

   .                ए                  र              

 Her family fell sick after eating cake and snacks. 

     और                        र  र     र         

 Her complaint led to a raid in Katedan. 

                                         

 Police found food made using rotten eggs and chemicals. 

                    और र                         

 Similarly, V. Rishab bought ginger-garlic paste sachets. 

      र    . ऋ        र -           र     

 Later he found no labels or details on them. 

                              र           

 His complaint triggered raids in Tappachabutra and Borabanda. 

                              और                       

 Police found unhygienic manufacturing units. 

                                   

Safeguarding food business 

                    

 Hyderabad‟s food economy has expanded rapidly. 

    र                                    

 The city has nearly 80,000 restaurants. 

   र         80,000            

 Lakhs depend on food passing through multiple hands. 

                     र     र                      र       
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 Ensuring food safety is now essential and complex. 

                    र        र  और          

 In December 2025, a tougher approach was indicated. 

      र 2025                         

 In March, H-FAST was launched. 

         H-FAST               

 61 cases were registered and 15 tonnes of food seized. 

 61            ए और 15                     

 Chief Minister A. Revanth Reddy proposed stricter enforcement. 

          .                    र                    

 The helpline received constant complaints. 

          र      र                   

Complaints on the rise 

                  

 Police now receive 50-60 calls daily. 

          र   50-60               

 30-40% raids are based on citizen complaints. 

 30-40%          र            र     र      

 Complaints include missing labels and health issues. 

                         और         ए            

 According to Vaibhav Gaikwad, misbranding is widespread. 

                      र                      

 Ice cream is often mislabeled. 

          र      र                     

 Paneer is also adulterated and mislabeled. 

    र            और                        

 Improper storage of meat increases contamination risk. 

                 र             र            

 Cold chain gaps worsen food safety. 

                      र              र       

 Fruits like mangoes are treated with excess chemicals. 

                      र                         

 Police conduct undercover checks before raids. 

                              र       

 They trace suppliers and networks. 

                                   

 Units often have poor hygiene conditions. 

                 र  र                 

The supply chain problem 

                       

 The network includes consumers, retailers and intermediaries. 

                    ,     र  और               

 Many knowingly buy adulterated products due to low cost. 

                     र                र         

 Consumers are mostly unaware. 

          र       र        

 Low price becomes the main attraction. 

                                 

 Food safety issues are spreading beyond one city. 

       र       ए  ए    र                   
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 For restaurants, crackdowns are a double-edged sword. 

 र  र        ए          र      र     

 They improve hygiene but may disrupt business. 

                            र         र       

 Officials say raids aim to create awareness. 

       र                                            

 Consumers should read labels and check prices. 

                       और                 ए  

 Some major food outlets remain unchecked. 

                                   र     

 But stricter inspections may come soon. 

                                 

GS Paper II: International Relations 12 April  2026 

TOPICS COVERED      

12A U.K. pauses its plan to cede Chagos Islands after Trump’s opposition 

                       .  .                                   
 
 

12A. U.K. pauses its plan to cede Chagos Islands 
after Trump’s opposition 

                       .  .                        

           

 Britain‟s government said on Saturday it had put on hold 
its deal to cede sovereignty of the Chagos Islands — home to 
the U.S.-British Diego Garcia air base — which has been 
criticised by U.S. President Donald Trump. 

           र  र         र                                     

                         र           —             -         

                             —                             

                     

 Prime Minister Keir Starmer’s office said London would 

try to persuade Washington to give its approval. 

                                                               

    र            ए                 र     

GS Paper III: Economy 12 April  2026 

TOPICS COVERED      

12A States nudged to adopt farm solar to cut power subsidy bill 

                                                                             

12A Centre hikes windfall gains tax on diesel, ATF for exports 

             औ                                       
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12A. States nudged to adopt farm solar to cut power subsidy bill 

                                                                             

 Indian States collectively spend nearly ₹2.4 lakh crore a year on subsidising electricity for 
agricultural and domestic consumers, says Santosh Kumar Sarangi, Secretary, Ministry 
for New and Renewable Energy, with the Centre‟s solar programmes increasingly designed 

not just to add clean energy capacity but to persuade States that this subsidy bill can be 
eliminated over time. 

   र    र                  र          ₹2.4      र        औ                      ए 

             र      र     ,      औ                                                     

     र,          र      ए                                  ए          र                  

     ए            र                                                       

 “Different States have different amounts which they give. 

 “      र       र               र       -             

 So to that extent they will save on this huge subsidy outgo once they adopt more and more 
farm solarisation and more and more rooftop solarisation,” Mr. Sarangi told The Hindu in 

an interview. 

     ए     -                         और                       ए   ,                 

            र   ए   ,”      र       ए        र         

 India has an installed capacity of 535 GW as of March 2026, with about 150 GW coming in 
from solar — the single largest non-fossil energy source. 

      2026      र                535           ,            150           र             

   —                -                   

 With 54% of India‟s installed power capacity drawing from non-fossil energy sources, the 

Centre — while expanding coal use — has generally touted its solar and wind capacity as 
evidence of its green commitments at international fora. 

   र                         54%   र-                         ,     —                   

       ए —    रर             र                                        र और             

      र   र       

 Mr. Sarangi‟s remark frames two of India‟s flagship solarisation schemes — PM KUSUM 
for agricultural feeders and PM Surya Ghar for household rooftops — as fiscal instruments 

rather than merely climate or energy programmes. 

      र               र                            —         र        ए PM KUSUM और 

 र              ए PM         —                                                         

            र       
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Maharashtra model 

              

 Maharashtra has emerged as the Centre‟s primary exhibit. 

                         र             र      

 The State launched the Mukhyamantri Saur Krishi Vahini Yojana in 2017, installing 
decentralised solar plants of 2 MW-10 MW capacity within a 5 km radius of agriculture-

dominated substations, replacing expensive grid power on agricultural feeders with cheaper 
solar generation. 

 र      2017                                        ,           5            र     2 MW-10 

MW                     र               ए  ए,               र    र                        

      र              

 Under MSKVY 2.0, the State scaled its ambitions to 16 GW — far exceeding the Central 
Financial Assistance (CFA), (the Centre‟s share of funds ) available under PM KUSUM. 

 MSKVY 2.0        र                   16                  —    PM KUSUM        

                        (CFA)                  

 “The CFA under PM KUSUM is only for about 4.5 GW,” Mr. Sarangi said, “but the rest they 

did because they realised that this kind of an intervention is helping them to wipe off the 
cross-subsidy charges towards agriculture subsidy.” 

      र          , “PM KUSUM        CFA           4.5              ए   ,                   

    ए                ए               र              -                   र      

     र      ” 

 Maharashtra‟s ambition has, however, created a wrinkle in the Centre‟s domestic 
manufacturing push. 

        ,    र                                                    ए             र        

 A portion of the State‟s tender was structured under its own State-run scheme rather than 
under PM KUSUM, which allowed it to seek an exemption from the Approved List of Models 
and Manufacturers (ALMM) requirement for solar cells — State‟s tender was issued before 
a cut-off date of December 9, 2024. 

 र                ए       PM KUSUM         र                          र          , 

          ALMM (Approved List of Models and Manufacturers)                  —       

          9        2024           र            

 “Rest of the States haven‟t done so they will not get this exemption. 

 “   र                             ए                         

 The same subsidy-elimination logic now underpins the Utility-Led Aggregation (ULA) 
model within PM Surya Ghar. 

                        PM               र ULA (Utility-Led Aggregation)         

   र     

 The scheme‟s conventional demand-driven mode has already covered 35 lakh households, 

but it has a structural limitation: poor and lower-middle-class households that receive heavily 
subsidised or near-free electricity have no incentive to install rooftop solar. 

               र   र                  35               र        ,            ए    र      

       :  र   और    -             र  र                                                   

                               

 Under ULA, the utility installs rooftop solar on behalf of these households — either through 
its own capital expenditure or via a RESCO (renewable energy service company) 

contractor — so that the consumer pays nothing upfront. 

 ULA       ,              र       र                      र      —                      

RESCO (                        )            —                                   र   

     

 “The consumer doesn‟t feel the pinch,” the Secretary said. 

            , “                                   ” 

 effectively permitting the import of cheaper Chinese cells, even as modules must still comply 
with ALMM norms. 
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                                             ,                      ALMM           

      र            

 Cells joined together make up solar modules (or panels) that produce electricity. 

         र            (       )                        र       

 The ALMM — the Approved List of Models and Manufacturers — is the Centre‟s primary 
tool for building a domestic solar manufacturing base. 

 ALMM — Approved List of Models and Manufacturers —  र      र                           

  ए                      

 Introduced in 2019, it requires all Union government-backed solar projects, including those 
under PM KUSUM and PM Surya Ghar, to use only MNRE-approved domestic equipment. 

 2019          ए  ए                         र  र          र   र       ,      PM KUSUM 

और PM        ,         MNRE                          र               

 The challenge here is that such equipment is usually costlier than that in China and Vietnam 

and in short supply for vendors who are charged with installing solar equipment. 

                        र      औ                                    और    र    र        

                   ए                  

 Mr. Sarangi explained this as saying that the Maharashtra exemption was available only 
because the State‟s tender was issued before a cut-off date of December 9, 2024. 

      र                     र               ए                        9        2024         

  र            

 “Rest of the States haven‟t done so they will not get this exemption. 

 “   र                             ए                         

 The same subsidy-elimination logic now underpins the Utility-Led Aggregation (ULA) model 
within PM Surya Ghar. 

                        PM            ULA            र     

 The scheme‟s conventional demand-driven mode has already covered 35 lakh households, 

but it has a structural limitation: poor and lower-middle-class households that receive heavily 
subsidised or near-free electricity have no incentive to install rooftop solar. 

               र   र          35               र        ,        र   और    -           

  र  र                                          

 Under ULA, the utility installs rooftop solar on behalf of these households — either through its 
own capital expenditure or via a RESCO contractor — so that the consumer pays nothing 

upfront. 

 ULA       ,              र        ए                     —                      RESCO    

        —                               र        

 “The consumer doesn‟t feel the pinch,” the Secretary said. 

            , “                                  ” 

GS Paper III:  Science and Technology 12 April  2026 

TOPICS COVERED     

12A What is Anthropic’s Claude Mythos model? 

 Anthropic    Claude Mythos           ? 

12A Nuclear paradox 

                  

12A Aluminium alternative emerges to costly catalysts in pharma 
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12A. What is Anthropic’s Claude Mythos model? 

 Anthropic    Claude Mythos           ? 

 Is Mythos really that capable? 

    Mythos                    ? 

 Why is this LLM not being made available to the public? 

    LLM           ए                र       र     ? 

 What is Project Glasswing? 

 Project Glasswing      ? 

 On April 7, Anthropic, the AI company behind the coding- and productivity-focused Large 
Language Model (LLM) family Claude, announced Mythos. 

 7         Anthropic,           और             र  LLM Claude   र  र            AI       

  ,    Mythos              

 This is its most powerful model yet, capable of finding bugs in old software that have not 

been flagged by humans so far. 

                                      ,                                              

                              

 Anthropic said that it would not release the LLM widely, but only to a consortium of over 40 
companies, which will use it to scan decades-old code to find software vulnerabilities not 

detected by humans yet. 

 Anthropic                 LLM                 र        र   ,     40                     

ए              ,                       र                                            ए  र     

What is Claude and why is it a notable product in AI circles? 

 Claude       औ     AI                      ? 

 Claude is an LLM developed by San Francisco-based Anthropic, like OpenAI’s ChatGPT 
and Google’s Gemini. 

 Claude ए  LLM                         Anthropic                  ,      OpenAI    

ChatGPT और Google    Gemini  

 However, its reputation for quality outputs in fields such as coding have lent it a reputation 

unlike any other LLM on the market. 

        ,                                                      LLMs                        

 Claude runs through a command-line interface as well as a suite of apps for different 

platforms, published by Anthropic. 

 Claude ए       -             और                    ए                      ,      

Anthropic   र                      

 In increasing order of sophistication, Anthropic‟s other LLMs are Haiku, Sonnet, and Opus. 

                     , Anthropic       LLMs    Haiku, Sonnet औ  Opus  

 All three have been noted for their performance and reasoning capabilities, which are 

critical to composing code and performing tasks agentically. 

                        औ                ए             ,              और       र        ए 

            

 AI firms often don‟t open-source their models, restricting access by rationing access to use 
and employing subscription- or usage-based pricing for users. 

 AI            र                   -           र    और                र     ए         

                                       

 In spite of generally significant pricing for both usage-based pricing and subscriptions, most 
AI companies are not profitable, and are staking huge amounts of operational expenditure 

in the hopes of coming out on top in the AI race. 

           र  और                    ए             र           ,         AI              

           और AI                     ए   र              र र       

 Anthropic is not an outlier, since it does not make profits, but its usage limits and pricing are 
the subject of frequent complaints among users. 
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 Anthropic                                         , और                ए  और          र  

  र                                   

How is Mythos different from Claude’s other models? 

 Mythos Claude                            ? 

 Cybersecurity has been an unintended side effect of these models‟ coding prowess. 

                                         ए               र       

 Opus was able to find multiple bugs in highly scrutinised pieces of open-source software, 

which are used in both private and public IT systems heavily. 

 Opus       -                                       ,         और          IT         

                          

 Human reviewers frequently find bugs, or security vulnerabilities, and they are “patched” so 

that attackers cannot exploit them to remotely shut down or gain access to computer systems. 

              र                                   और     “   ”                        र 

                र      

 Opus found bugs that humans missed, one Anthropic executive said at a talk in March, 
leading to worries within the company that its technology could be used by hackers to exploit, 
rather than find and patch, vulnerabilities. 

         ए            र   Anthropic    ए       र            Opus                                

         ,                                                           र       र               

         

 Mythos has already been able to find “hundreds” of “severe” security vulnerabilities. 

 Mythos         “      ”     र                                 

 Anthropic announced Project Glasswing, a defensive cybersecurity initiative, in partnership 
with Microsoft, Apple, Cisco, and other companies whose products and services form the 
backbone of several other companies and products across cyberspace. 

 Anthropic    Project Glasswing            ,    ए  र         र   र         ,       

Microsoft, Apple, Cisco और                       

Is Mythos really that capable? What is the problem if everyone has access? 

    Mythos                    ?                                      ? 

 It is not possible to know exactly how capable Mythos is since only a select group has access 
to it. 

       -                          Mythos                                                  

         

 But the fact that Anthropic has been able to announce specific vulnerabilities it has been able 
to co-develop patches for in established pieces of open source software indicates that its 
value as a cybersecurity tool is too significant for large IT and software firms to ignore. 

                Anthropic             -            र               र    और             

              ,                    ए                                              

 The issue with making Mythos available generally is a transitional one. 

 Mythos                 ए       र            ए                      

 While Mythos is arguably the first to develop a model that can identify vulnerabilities, it is 
likely that other models with these capabilities will appear eventually. 

         Mythos                             र              र        ,                   

                      

 Anthropic‟s logic with Project Glasswing is that if the companies and individuals developing 
these foundational systems have access, they can get a head start in plugging vulnerabilities 
before attackers gain access to Mythos-class models and start attempting cyberattacks with 
these capabilities. 

 Project Glasswing        Anthropic                                         र            

                ए,            र                र            र          
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What are the implications for India? Is the government doing anything? 

                            ?                       ? 

 The Indian IT industry relies on a range of foreign platforms and software, and often builds 

its own bespoke software solutions. 

   र    IT                           औ            र     र  र      और   र          

       र              

 If Project Glasswing finds a wide range of bugs before Mythos-class models proliferate, Indian 
companies would benefit by patching all the software they use in time. 

     Project Glasswing Mythos                                               ,      र    

             र                र      र     र          

 However, their own software may be vulnerable to sophisticated attackers. 

        ,                  र                                           

 No Indian IT firm has been publicly listed as a Project Glasswing partner as yet. 

                  र    IT          Project Glasswing          र                           

        

 The Data Security Council of India under Nasscom has been holding meetings on Mythos 
over the last week, its CEO Vinayak Godse told The Hindu. 

 Nasscom        Data Security Council of India               Mythos  र        र र     , 

     CEO                      

 The IT Ministry and its subordinate Indian Computer Emergency Response Team have 
been studying the implications of Mythos, a senior government official told The Hindu. 

 IT        और           Indian Computer Emergency Response Team (CERT-In) 

Mythos                    र र     , ए    र   र  र       र            
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12A. Nuclear paradox 

                  

 A milestone in India’s nuclear ambitions, but one shadowed by limited oversight and 
persistent concerns over transparency and accountability. 
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   र                           ए           र,                र    और             

               र      र              र      

 A fast breeder reactor (FBR) gets its name from two features. 

 ए                 (FBR)                                       

 First, it „breeds‟ more nuclear fuel than it consumes. 

     ,                             र                     र       

 Second, it uses fast neutrons — ones that haven‟t been slowed — to initiate nuclear fission. 

    र ,                         र      —                         —       र                   

     

 France began building an FBR called Superphénix in 1976. 

         1976    Superphénix      FBR                     

 After spending around $10 billion, the reactor became critical in 1985 and commercial in 

1986. 

      10               र              रए र 1985           और 1986                 

 It operated for 11 years. 

    11             

 However, it produced less than 20% of the energy it was capable of producing and, in all, met 
under 1% of France‟s electricity demand. 

        ,                 20%                    र     और          र         1%       

           र    र   र       

 Superphénix also spent 25 months on technical fixes and didn‟t run for 66 months for political 
reasons. 

 Superphénix    25                  र          ए और 66       र          र           र    

 In this time, the spot price of uranium also dropped from $40 a pound to $15, wiping out its 

rationale of saving uranium. 

      र                    $40                 र $15      ,                            

 Similarly, Germany built an FBR called SNR-300 from 1972, completed it in 1985, but it never 
came online, due to political opposition and the Chernobyl disaster. 

      र           1972    SNR-300                   , 1985      र      ,                

        और र          र        र                       

 The government cancelled the project in 1991. 

  र  र    1991         र         र   र       

 France and Germany have always been more technologically advanced and have had more 
mature manufacturing bases than India. 

      और               र                                    र      और                  र 

            र       

 These failed experiments with FBRs outline obvious cautionary tales. 

 FBR                                   र        र       

 India‟s first FBR with commercial potential, the prototype fast breeder reactor (PFBR) in 
Kalpakkam, Tamil Nadu, became critical on April 6. 

   र                            FBR,                         (PFBR),      , 

            6                    

 Prime Minister Narendra Modi was present at its fuel-loading event in 2024 and hailed the 

moment when it went critical. 

                    2024                                        और                     

 र         

 The PFBR is politically and energy-wise important for India. 

 PFBR   र       ए र        और                               

 The latter because of its rationale that it will be more fuel-efficient than the fleet of 
pressurised heavy-water reactors (PHWRs) India currently operates. 

        ए                            ए    र   PHWRs                      -           

 And because it promises energy security in the long run. 

 और                                         र       

 Yet this picture would be incomplete without accounting for the weight of past experience. 

   र   ,                         र                  र  र      
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 The success of India‟s nuclear energy programme is owed in considerable part to political 
insulation. 

   र      र                                                र     र      

 The Department of Atomic Energy (DAE) has minimal parliamentary or judicial oversight 
and resists disclosures under the Right to Information Act. 

                   (DAE)  र                    र          और                    

                    र                   

 It has also not been above securitising dissent and keeping clearance and operational details 
out of public view. 

                  र            र और    र                         र र  र              

 The PFBR itself has survived multiple governments, delays, and cost overruns en route to 

criticality. 

 PFBR        र  र  ,   र  और                                     

 But its barely mitigated authority also risks conditions in which the DAE can pursue the PFBR 
without public accountability. 

                                               र                     र       

 FBR technology is also nasty. 

 FBR                        

 The PFBR uses liquid sodium as a coolant. 

 PFBR                                                     

 Sodium is very eager to react with almost anything, even air. 

              र    ,                                           र       

 So if the coolant leaks, it could take several power plant components down with it. 

                    ए,                                               

 Such a leak at the Monju reactor in Japan in 1995 led to disaster. 

 1995             Monju               र                      

 Followed by its operator‟s attempts to cover up the disaster, doomed the facility after decades 
and billions spent. 

   र  र   र                               र               र       

 Unlike PHWRs, FBRs also respond more quickly to changes in the nuclear chain reaction. 

 PHWRs       र  , FBRs                                                   र       

 Leaving their control systems with less room for error. 

                        ए                                

 FBRs produce more plutonium than they consume. 

 FBRs              र                              र       

 Using uranium as the primary fuel plus a small plutonium input. 

                            और                                 र       

 A reaction India needs for the third stage of its nuclear power programme. 

              र      र                  र   र       ए          

 Which will burn plutonium and thorium. 

                और                       

 Raising concerns about whether the plutonium will be used for weapons. 

                                                                 

 A PHWR also produces small amounts of plutonium, but it is not easily accessible.  

 PHWR                     ,                                   

 Because it lies inside spent fuel, which is highly radioactive. 

                              ,          र                  

 An FBR, however, requires plutonium as part of its fuel mix. 

       FBR                                   

 Which means India needs plutonium-handling facilities. 

                    र                                  र        

 And at these facilities it will have access to reactor-grade plutonium. 

 और              र      रए र-                           

 The U.S. revealed in 1977 that reactor-grade plutonium can be used in a nuclear weapon. 

     र      1977              रए र-                                                        
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 For added measure, the PFBR also falls outside the purview of the International Atomic 
Energy Agency. 

            PFBR                                    र        र     

 While the reactor represents a great technological feat. 

             रए र ए                       

 It exists now in a political context that resists public accountability. 

        र                                                    र    र       

 While promising more energy in a world where energy has become its own battleground. 

                                          र                    ए                   
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12A. Aluminium alternative emerges to costly catalysts in pharma 

                                                              

 Research has found aluminium can be made to behave in the same way that makes 
transition metals such good catalysts; the stakes are high for India, which currently meets its 

transition metal needs almost entirely through imports. 

                                        र                                           र  

    र  र ,           र         ;   र       ए                                       र  

       र   र            र   र       

 For more than a century, aluminium has been chemistry‟s workhorse, albeit limited in its 
abilities as a catalyst. 

 ए                     ए         र                     र र     ,                        

                र       

 New work reported recently in Nature may change that. 

           Nature                                    

 Transition metals such as palladium, rhodium, and platinum underpin some of the most 

important industrial chemical processes in the world. 

         ,        औ                                                 औ      र        

              र     

 India‟s pharmaceutical and agrochemical industries also depend on them. 

   र                 और ए                     र     र     

 But they are rare and expensive. 

                और           

 The new study, by researchers at the Southern University of Science and Technology in 

Shenzhen, has suggested that aluminium can be made to behave in the same way that 
makes those metals catalytically powerful, opening a potential path to cheaper alternatives. 

            Southern University of Science and Technology                               

   ए                                               ,                                     

 Transition metals are good catalysts because of their oxidation states — a measure of how 

many electrons an atom can give up or take on. 

                      र                                             —               

                          

 They can shift easily between oxidation states, temporarily receiving electrons from one 
molecule and donating them to another, breaking old chemical bonds and forming new ones 
in the process. 

                 र                           , ए                    र    र        र   र    

          और  ए           

 This shuttling enables a reaction called redox catalysis, and helps speed up important 
processes in industrial chemistry like the Heck reaction in modern drug synthesis. 

                                    और Heck reaction              औ                 

     र       

 The problem is aluminium‟s +3 oxidation state — the condition in which it surrenders all 
three of its outer electrons — is so chemically stable that it almost never exists in any other 
form in nature. 

               ए            +3                   र        ,     ए               

                     

 In the new work, a supporting molecule called a ligand was bound to the aluminium atom, 

altering its chemical behaviour. 

  ए        ए                     ए                    ,                र       

 Liu Leo Liu, the study‟s corresponding author, called the idea “simple but ambitious”. 

                                       र    “ र                 ”        

 The researchers‟ ligand of choice was a carbazolyl compound. 

                                                       

 They used it in a reaction called alkyne cyclotrimerisation. 
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 In which three alkynes join to form substituted benzene rings that are the building blocks of 

many pharmaceuticals and agrochemicals. 

                     र                    ,             और र             र          

 The aluminium catalyst first binds to an alkyne molecule, forming a three-membered ring. 

 ए            र       ए            र    -       र             

 A second alkyne then inserts itself into this structure, turning it into a five-membered ring. 

    र  ए              र         -       र                   

 The catalyst rearranges this intermediate into a more stable configuration before a third 
alkyne is inserted, creating a seven-membered ring. 

   र               र          और    र  ए         र    -       र             

 The catalyst then expels itself, ready to begin again. 

             र              र         और                 ए     र             

 By capturing and studying several stages of this process directly, the researchers found that a 
single catalyst molecule could help up to 2,290 product molecules form before it stopped 

working. 

                    र             र                      ए     र      2,290      

                        र          

 This measure is called turnover number (TON). 

                       (TON)              

 “Within the niche of main-group redox catalysis, a TON of 2,290 is exceptionally high,” said 
Sakya S. Sen of the National Chemical Laboratory, Pune. 

       .     (                 र  र ,     )           र                  2,290    TON     

         

 “But in industrial applications, transition metal catalysts often achieve much higher TONs,” he 
added. 

       औ                                            TON      र       

 He described the work as an academic milestone but still a proof-of-concept. 

                              ,              -  -            

 Prof. Liu also said it is a platform discovery rather than an immediate industrial catalyst. 

   .                                   ए                     

 The catalyst is sensitive to air and moisture and works only in certain solvents. 

       र      औ                          और                          र       

 It has so far been demonstrated for only one reaction type. 

                ए     र                              

 The near-term goal is expanding generality and simplifying practical handling. 

                                और                         

 The stakes of this research are high for India. 

                  ए                  

 Swadhin Mandal of IISER Kolkata said key elements may be depleted within the next 100 

years. 

            (IISER        )                        100                         

 India meets almost all its demand for palladium, platinum, and rhodium through imports. 

   र         र             ,        औ                र   र        र       

 An aluminium-based alternative could reduce this dependence significantly. 

 ए             र              र          र          

 Both experts said the transition from lab to industry requires long-term investment. 

                                                        ए                   र      

 “It would be great if Indian industries come forward to co-develop such discoveries,” Prof. 
Mandal said. 

   .                      र                र            र       

 He added that the present study is the product of five decades of background work. 

                                              र        

 The Shenzhen team is now aiming to expand aluminium redox catalysis and explore more 

reaction types. 
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                  ए                                      और                      

 र                र       
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12A Indian-born cheetah gives birth to four cubs at Kuno 

                                                   
 

 

12A. Indian-born cheetah gives birth to four 

cubs at Kuno 

                                              

     

 Four cubs have been born to an Indian-born 
cheetah in Kuno National Park in Madhya Pradesh, 
Union Minister Bhupender Yadav said on Saturday. 

                               ए                        

  र                     ,                               र 

        

 The fresh litter takes India‟s total population of 
cheetahs to 57. 

     ए             र                       57           

 Mr. Yadav said this is the first recorded cheetah 
birth in the open forest since India‟s reintroduction 
programme for the big cat species, Project Cheetah, was 

launched in 2022, as all previous births have taken place 
inside enclosures. 

                      2022          ए  ए               

           र                                        , 

                                   र  ए     

 The cubs have been born to a daughter of South 
African cheetah Gamini, aged 25 months. 

                                   25                          

 


