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24Mar. Statue of Christopher Columbus 
installed on White House grounds 

                                     

            

 The White House installed on its grounds a 
statue of Christopher Columbus in a bid by the Trump 
administration to reshape depictions of U.S. history. 

                      स                            

        ,                                           

               स             

 During the 2020 Black Lives Matter protests, 
many U.S. cities took down statues of the Italian 
navigator, whose voyages paved the way for Europe's 
conquests of the Americas. 

 2020                                  ,  ई         

                                                ,                                       

                       

 
 
 
 

GS Paper 1: Geography  

TOPICS COVERED     24  March  2026 

24Mar Slovenia headed towards coalition talks after tight election outcome 

                                                    ओ      

24Mar Sudan, South Sudan face devastating humanitarian crisis as conflicts 
rage 

       औ                                                             

        
 

 24Mar. Slovenia headed towards coalition 
talks after tight election outcome 

                                           

         ओ      

 Slovenia’s President urged parties to start 
talks on forming a new government after a 
parliamentary poll ended with no winner. 

                             स   ई                    

                           ,                         

  स               स        

 Prime Minister Robert Golob's Freedom 
Movement party (28.6%) and the Slovenian 
Democratic Party led by ex-Prime Minister Janez 
Jansa (28.2%) failed to secure enough seats needed for 
a majority. 

                                          (28.6%) औ  

                          (28.2%)                                                        

      स       स                     
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24Mar. Sudan, South Sudan face devastating humanitarian crisis as conflicts 
rage 

       औ                                                                     

 War between SAF and RSF in Darfur and Kordofan of Sudan have left thousands killed 
and millions displaced; South Sudan stares at a civil war as govt. and opposition forces are 
locked in a fight; these conflicts are marked by mass killings, fragmentation of territory, 
and international complicity. 

                 औ             SAF औ  RSF                                  औ        

          ;                                       स     औ                       ई        ; 

   स                ओ ,              औ                     स            

 With over 12 million people displaced, famine spreading fast, the U.S. declaring the killings 
in western Sudan a genocide, the war in this country has become the biggest humanitarian 
crisis in the world. 

 12                           ,      स            , औ                     स        

                               स  ,                  स स                             

 What began as a struggle for power between two generals in April 2023 has escalated into a 
war of mass killings, fragmentation of territory, and dissolution of state in Sudan. 

      2023                     स   स                                 स                

   ओ ,              औ                                  

 To its south, South Sudan, the world‘s newest country, is again on the brink of civil war. 

  स          ,           स स                         स                        
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 The fragile peace agreement reached in 2018 is now broken as a renewed conflict in Jonglei 
State has displaced over 2,80,000 people. 

 2018                   स                   ,                         स        2,80,000    

                                  

 In Sudan, the conflict between the Sudanese Armed Forces (SAF) and the Rapid Support 
Forces (RSF) has resulted in an estimated 150,000 to 400,000 deaths, and now it has 
caused famine and ethnic violence in Darfur. 

 स                      (SAF) औ                   (RSF)        स                 1.5     

   4           ई    औ      स                  औ                             

 Together, these conflicts have now become a regional emergency marked by mass 
killings, fragmentation of territory, and international complicity. 

    स   स                                         ,               ओ ,              

औ                     स            

War in Sudan 

              

 The conflict in Sudan arose after a military coup that toppled a transitional civilian 
government in 2021, pitting two generals against each other in a power struggle. 

 स           स     2021                               ,   स                          

          औ               स   स            -स              

 General Abdel Fattah al-Burhan heads the SAF and is backed by Egypt and Iran. 

                  -       SAF            औ          औ          स             

 General Mohamed Hamdan Dagalo (Hemedti) heads the RSF and is backed by the United 
Arab Emirates and has roots in the Janjaweed militias in Darfur. 

                        (       ) RSF            औ                          स     

                                                       

 Sudan now appears to be a de facto divided country, with competing governments 
controlling different territories and each having their own networks, resources and external 
backers. 

 स                                                ,         -                -    

स                       औ                  , स स    औ        स         

Darfur ‘horror’ 

        ‘       ’ 

 The worst aspect of this conflict is taking place in Darfur. 

  स स        स स                                      

 Thousands of people have fled the state in the hopes of accessing humanitarian aid and 
finding safety. 

                               औ                       स             

 The RSF is responsible for attacks on non-Arab tribes such as the Masalit, Fur, and 
Zaghawa. 

 RSF      ,     औ          स     -                                          

 In January this year, the U.S. State Department declared that the RSF and their Arab 
allies commit genocide against non-Arab tribes. 

                ,                                    RSF औ                     -    

                                      

 Their main aim is to cleanse the area for total Arab control. 

                               स                                 

 The capture of El Fasher, the capital city of North Darfur, in October 2025 was a significant 
development in the Darfur conflict, where after an 18-month siege, the RSF entered the city. 

       2025                          ए                                ,      18       

                   RSF                     
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 The United Nations described the scene as a ―horror movie‖ with over 6,000 lives lost. 

                स       ―         ‖   स       ,   स   6,000                          

 As of March 2026, the conflict is concentrated mainly in the Kordofan region, an area 
connecting the west and the centre of Sudan. 

      2026   , स            स                         ,    स             औ                   

 The RSF is trying to secure the route by attacking towns surrounding the strategic city of El-
Obeid. 

 RSF             ए -ओ        स  स                           स                       

        

 The city is the key to connecting the region of Darfur to the rest of the country. 

                                    स                     

 On the other hand, the SAF is trying to hold strategic positions, raising the likelihood of 
intensifying conflict in the region. 

   स     , SAF                                              ,   सस         स        औ      

        स                  

Humanitarian crisis 

             

 The humanitarian crisis in Sudan has reached a critical threshold. 

 स               स                             

 They are currently facing the largest hunger crisis in the world, in addition to intense 
famine, with the condition rapidly deteriorating in Darfur and other conflict-ridden regions. 

                                             स              , स                , औ           

   स                          स               

 In addition, the healthcare system in this region is barely functioning with hospitals 
destroyed or abandoned and aid blocked. 

  स        ,  स                      स                                                

औ                  

 Moreover, Sudan has witnessed an extreme displacement crisis, both internally and across 
borders, as a result of this war. 

  स        ,  स             स               औ  स                                        

             

 According to UNHCR, since the beginning of the conflict in April 2023, more than 12 million 
people have been displaced, and over 4 million, mostly women and children, have been 
displaced to neighbouring countries. 

 UNHCR       स  ,      2023 स        12                                 ,       स  4 

              ,                औ     ,    स                      

Crisis in South Sudan 

                    

 In South Sudan, the most intense conflict seems to be surrounding the town of Akobo, which 
lies close to the Ethiopian border. 

               स स      स                   स  स          ,                        स     

    

 Fighting between President Salva Kiir’s government and the opposition forces threatens 
to push South Sudan to the brink of another round of civil war. 

                          औ                       ई      स            स                 

                 

 Earlier this month, the government forces issued a mass evacuation order for Akobo, in 
preparation for a military operation against the opposition forces in the region. 

  स                  , स                                                        ,          

                       स                   स    
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 The order led to a mass exodus of people from Akobo. 

  स                    स                         

 Thousands were forced to flee. 

                                              

 The town had been a haven for tens of thousands of internally displaced people who had 
been forced to flee an earlier fighting in Jonglei State. 

                            स     स                                                       

        

 What is increasingly clear is that the crises in Sudan and South Sudan are no longer 
independent of each other. 

                             औ                स      -  स   स               

 Conflict in Sudan is resulting in refugees crossing borders, and conflict in South Sudan is 
resulting in new patterns of refugee movements. 

 स        स                                                  ,           स        स     

                    ए                      

 The situation is further deteriorating in the region, because borders are being closed off due 
to attacks from Chad, while Egypt is increasing the deportation of Sudanese asylum-
seekers. 

             औ                                             ए                  ,          

                        स              

 This is limiting safe havens for civilians seeking refuge. 

  सस                                           स                

What now? 

      ? 

 Despite several rounds of talks between all parties involved, there seems to be no immediate 
breakthrough. 

 स                ई                           ई                                

 Talks including external actors aimed at ceasefire have proved inefficient. 

               स                    ई                              

 On the contrary, foreign interventions are aiding in sustaining the conflict by strengthening 
both parties militarily. 

  स         ,                            स      स             स                            

        

 The war in Sudan seems to be escalating with new frontlines emerging. 

 स                       स   औ              ई            

 The war in South Sudan seems to be escalating too, as political tensions spill over into 
armed conflict. 

      स                              ,                                              

 Civilians face a dead-end with escalating conflicts, closed-off borders and waning 
humanitarian aid. 

             स    ,         ओ  औ                                      स                
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                                     -                                

24Mar BJP seal on EC letter sparks row in Kerala 

         EC       BJP                  

24Mar BJP, Congress spar over fuel prices as LS debates Finance Bill 

                                                          BJP औ  

                

24Mar SEBI board okays conflict of interest panel’s key recommendations 

                                                                 
 

24Mar. Centre mulls delimitation 
based on 2011 Census to implement 
women’s quota 

     2011                      

                                

                   

 The Union government on Monday 
indicated that it would bring an amendment Bill 
proposing a delimitation exercise based on the 
2011 Census, to ensure the implementation of 
the Women’s Reservation Act, 2023 ahead of 
the 2029 Lok Sabha election. 

     स        स         स                       

            ,   स   2011                   

                             ,            

            , 2023    2029              

स                    स    

 Under the proposed amendments, the 
number of Lok Sabha seats will increase from 
543 to 816, with 273 seats reserved for 
women. 

        स                               स    

543         816         ,   स   273      

     ओ       ए              

 The amendments could be brought in 
the ongoing Budget Session or in a Special 
Session called for the purpose. 

    स                           स             

                            स        

 Though the draft of the amendments are 
yet to be circulated, it is understood by sources 
that care would be taken so that the existing 
proportion of seats will be maintained for all 
States, amid concerns that States that had 

shown success in population programmes would lose out on representation vis a vis more 
populous States. 

         स            स            स                     ,       स           स      स            

       स                     स                स                             ,                   

                             स                   स                                       

   स      स        

 Southern States had in particular expressed this concern. 

                         स                     
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 Overall, each State is likely to see a 50% rise in seats, but the pro rata basis would be 
maintained. 

           ,             स        50%                 स         ,                     (  -

    )                 

 As per Article 82 of the Constitution, the next delimitation exercise was to be done based 
on the first Census after 2026, but these amendments could mean that the 2011 Census 
data will be applied and the remaking of constituencies can proceed without the current 
Census being concluded. 

                   82       स           स    2026                                    

  ,          स                      स          2011                                  

      औ                                                                     स      

 The proposals may include the expansion of State Assemblies as well. 

                          ओ                               स        

Extensive consultations 

             

 The Act originally passed in September 2023 envisaged the conduct of the Decadal Census, 
followed by delimitation of constituencies. 

                   स         2023               ,   स                                     

      स                   ई     

 The 2021 Decadal Census, which got delayed because of COVID, is beginning next month. 

 2021                ,    COVID                  ई   ,                           

 As per the current timelines, implementation of the Act could be pushed beyond 2030. 

        स  स          स  ,  स                     2030              स        

 However, by bringing in fresh amendments, the government is now seeking to bring forward 
the implementation of the Act. 

        ,    स           स         स                                      स            

 Government managers, including Union Home Minister Amit Shah, met with leaders of 
several Opposition parties on Monday, including the Nationalist Congress Party (SP)’s 
Supriya Sule, YSR Congress Party’s P.V. Midhun Reddy, the All India Majlis-e-Ittehadul 
Muslimeen’s Asaduddin Owaisi and the Shiv Sena (UBT)’s Arvind Sawant, among 
others. 

 स             ,                                       ,    स          ई                      

स            ,       ए      (ए   )               ,    ए                .  .           , 

ए  ए   ए             ओ     औ          (      )                           

 The Trinamool Congress and the Left skipped the meeting. 

               औ                                     

 A separate meeting of NDA partners was held later on Monday evening. 

 स             ए   ए                                     ई  

 The government managers had consulted the Congress and the Samajwadi Party earlier. 

 स                                औ                स                  

 The Congress will hold a meeting of Opposition floor leaders on Tuesday morning to go 
through the proposals put forward by the government. 

      स         स                  ओ                     स                         स     

      स    

 ―The amendments will require a two-thirds majority of both Houses, which is why extensive 
consultations are being held with the Opposition,‖ said a government source. 

 ―   स                     स          -                         ,                        स   

                          ,‖    स      स           
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24Mar. Garo district council bars non-
tribals from contesting polls after over 
seven decades 

                                     -

                                

 Amidst protests over non-tribal 
participation in a tribal council election in 
Meghalaya, the Garo Hills Autonomous District 
Council (GHADC) on Monday approved a key 
amendment mandating that only Scheduled Tribe 
members can contest the polls, effectively ending 
the participation of non-tribals after over seven 
decades, officials said. 

                                     -        

                             ,               

           (GHADC)    स                    

                   ,   स                           

                स    ,   सस  स         स       

स          -                      स        ई, 

                   

 The move follows weeks of unrest and 
ethnic tensions in parts of Garo Hills. 

                                  ई      स         

       औ                                  

 Two persons died in protests against the 
participation of non-tribals in the council elections. 

                     -                                  

                                  ई  

Political instability 

                 

 The situation was further compounded by 
political instability within the GHADC, even as 
pressure mounted on the government to address 
the longstanding demand for restricting electoral 
participation to tribal communities. 

      औ           ई    GHADC         

                    ई,      स        

        स                              स                  स   स                                 

               

 Following the unrest, the State government had deferred the elections scheduled for April 
10 and later decided to extend the tenure of the council by six months to allow the new 
executive committee to introduce amendments to the rules in line with public demand. 

              ,              10                                          औ                  

        छ                           ,       ई          स                                

स         स    

 Chief Minister Conrad K. Sangma termed the council resolution a ―historic milestone‖. 

                  .                    स         ―                   ‖        

 ―Today is a special session of the district council. 

 ―                          स      

 The House has passed a resolution that will be remembered in history, making it mandatory 
for any candidate contesting the council elections to possess a Scheduled Tribe certificate,‖ 
he said while addressing a gathering in front of the National People’s Party office in Tura. 
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 स          स                       स       स                 ,   स                         

  स                                                                      ,‖                

                           स        स      स                    

 The GHADC was constituted under the Sixth Schedule of the Constitution to safeguard the 
rights and self-governance of tribal communities. 

 GHADC                   छ                          स                    औ        

                           

 

 

 

 

 

 

 

 

 

 

24Mar.BJP seal on EC letter sparks row in Kerala 

         EC       BJP                  

 The presence of a seal of the BJP Kerala unit on a 2019 Election Commission of India 
(EC) letter on poll-related guidelines, which was distributed to political parties recently, 
sparked a row in the State on Monday, the final day for submitting nominations for the April 9 
Assembly polls. 

                                                स          -             2019                 

     (EC)          BJP                                स                             

    ,    9                                                                

 While the ruling CPI(M) alleged that ―seals are being casually swapped‖ and questioned 
whether ―all pretences‖ have been dropped by the BJP, Chief Electoral Officer (Kerala) (CEO) 
Rathan U. Kelkar attributed the issue to a ―clerical error‖ and added that corrective 
measures had been taken. 

      स     CPI(M)                  ―           स    स                ‖ औ             BJP    

―स         ‖           ,                          (    )       .           स         ―        

    ‖       औ         स                        

 The CPI(M) had shared on its X handle a copy of a March 19, 2019, Election Commission 
letter bearing the BJP seal. 

 CPI(M)         X         19      2019                                 स      ,   स    BJP 

             ई     

 The letter, to CEOs of all States and Union Territories ahead of the 2019 Lok Sabha polls, 
dealt with the EC guidelines on the publicity of criminal antecedents by political parties and 
candidates. 

       2019              स       स         औ         स                                   
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              ,   स                 औ                                         स      EC 

                        ई     

 Copies of the letter had been issued afresh to political parties by mistake, according to the 
CEO‘s office. 

 CEO                  स  ,  स                   स                       स              ई      

Clerical error, says CEO 

             , CEO        

 The CEO issued a clarification attributing the episode to a clerical error and asking everyone 
to avoid spreading the ―wrong message.‖ 

 CEO                         स                            औ  स   स  ―    स    ‖        स  

             

 According to him, the BJP Kerala unit had visited the CEO‘s office seeking clarification on 
the EC guidelines. 

         स  , BJP              EC                                     CEO                 

         

 The party seal was on a copy of the EC letter submitted along with the application seeking the 
clarification. 

               स EC                ,   स                              स                     

 ―The old letter was distributed to political parties due to an oversight,‖ Mr. Kelkar said. 

 ―                                                            ,‖                  

 Once the error was noticed by the CEO‘s office, all political parties, district election officers, 
and returning officers were told in writing that the letter was being withdrawn and it should be 
disregarded, he said. 

                 स     CEO                           , स                ,              

           औ                                    स                       स                औ  

 स                            
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24Mar.BJP, Congress spar over fuel 
prices as LS debates Finance Bill 

                                      

                    BJP औ            

      

 The Congress on Monday accused the 
Centre of holding back a hike in petrol and diesel 
prices in view of the upcoming Assembly elections, 
a charge the BJP categorically rejected. 

           स                                    

                                    औ          

                               ,   स  BJP     स   स        

         

 The ruling party said that the government‘s 
efforts to secure diversified energy sources should 
be appreciated. 

 स                  स                            

स                 स      स                     

 Initiating a discussion on the Finance Bill in 
the Lok Sabha, Congress member Amar Singh 
criticised the government‘s tax policies, pointing to a 
disparity between corporate and income tax 
collections. 

                                               

     स स               स                      

          औ               औ               

     स                        

 He argued that despite lower corporate tax 
rates, high net-worth individuals were increasingly 
investing abroad rather than within the country. 

                                                     

स                                                   

        

Owing to elections 

                 

 Mr. Singh also linked the government‘s reluctance to raise fuel prices to electoral 
considerations, noting that global crude oil prices had risen amid the West Asia conflict, 
leading to higher fuel costs in several countries. 

     स      ई                     स                               स       औ              

ए                                               ,   सस   ई          ई                 

 Responding to the criticism, BJP member Nishikant Dubey said the government should be 
commended for shielding consumers from price hikes. 

                        BJP स                                          स              

             स        स                     

 Citing Prime Minister Narendra Modi’s earlier remarks in the House, he said India had 
expanded its sources of crude imports from 27 countries to 41, reflecting sustained efforts 
to enhance energy security. 

                                                                                               

         27                41           ,                                  स                 

 Mr. Dubey further alleged that key legislations such as the Benami Transactions Act and 
provisions relating to minimum alternate tax were not effectively implemented during 
Congress regimes in the past. 
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                                                    औ                  स  स       

                         स स                          स                         

FRBM framework 

 FRBM       

 Participating in the debate, DMK member Arun Nehru accused the Centre of not adhering to 
the Fiscal Responsibility and Budget Management (FRBM) framework while urging 
States to maintain fiscal discipline. 

   स                DMK स                                        औ            

(FRBM)                                   ,            स                                

               

 He also flagged rising trade deficits under various free trade agreements, including those 
with ASEAN, the UAE, Japan and South Korea. 

                                                                       ,             , 

  ए ,       औ                        

 

 

 

 

 

24Mar. SEBI board okays conflict of interest panel’s key recommendations 

                                                                 

 The Securities and Exchange Board of India (SEBI) has decided to approve key 
recommendations of the High Level Committee on Conflict of Interest. 

                औ              (SEBI)                                            

 स                                         

 According to the board, the recommendations include bringing the chairperson and whole 
time board members within the definition of an ‗insider‘, establishing digital systems for 
conflict-of-interest management and a new office of ethics and compliance to oversee public 
issues. 

            स  ,  स               औ                          ‗       ‘               
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          ,                                                       औ  स                 

               ए    औ                                         

 SEBI also recommended notifying separate regulations for board members and an 
oversight committee on ethics to oversee board members. 

 SEBI                                  स          औ                      ए    

ओ                          स          

 Another major regulatory change approved was to simplify ‗fit and proper person‘ norms for 
intermediaries, which include depositories, clearing houses and exchanges. 

                                            (  स           ,            स औ       )    

    ‗    ए            ‘             स                   

 Accordingly, members of intermediaries would be disqualified only on conviction for 
economic offences or securities law violation. 

  स      स  ,                स                                                           

                                  

 However, grounds for disqualification would also include offences involving moral turpitude. 

        ,                           :    स                             

 The board also decided Foreign Portfolio Investors (FPIs) will now be allowed to settle 
funds on a net basis for stock market transactions viz. payment for a stock FPIs buy would 
be adjusted against the proceeds of the stock it sells. 

                                                      (FPIs)                                  

                    स    ,                                                   स  स             

       

 Earlier, FPIs had to pay for the stock they bought in full and receive payment for the stocks 
they sold. 

      FPIs                                              औ                               स  

             

Cutting cost 

             

 When FPI outflows had crossed ₹88,000 crore in March alone, SEBI Chairman Tuhin 
Kanta Pandey assured new FPI registrations continued in response to steps easing their 
operations and cutting cost. 

               FPI       ₹88,000                ,    SEBI                          

   स          स          स         औ                                   FPI         

          

 The board also reduced minimum investment value for social impact funds in Alternative 
Investment Funds to ₹1,000 from ₹2 lakh to boost retail participation. 

                                                                           ₹2        

      ₹1,000      ,                        ई    स    

 The Securities and Exchange Board of India (SEBI) has decided to approve key 
recommendations of the High Level Committee on Conflict of Interest. 

                औ              (SEBI)                                            

 स                                         

 According to the board, the recommendations include bringing the chairperson and whole 
time board members within the definition of an ‗insider‘, establishing digital systems for 
conflict-of-interest management and a new office of ethics and compliance to oversee public 
issues. 

            स  ,  स               औ                          ‗       ‘               

          ,                                                       औ  स                 

               ए    औ                                         

 SEBI also recommended notifying separate regulations for board members and an 
oversight committee on ethics to oversee board members. 

 SEBI                                  स          औ                      ए    

ओ                          स          
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 Another major regulatory change approved was to simplify ‗fit and proper person‘ norms for 
intermediaries, which include depositories, clearing houses and exchanges. 

                                            (  स           ,            स औ       )    

    ‗    ए            ‘             स                   

 Accordingly, members of intermediaries would be disqualified only on conviction for 
economic offences or securities law violation. 

  स      स  ,                स                                                           

                                  

 However, grounds for disqualification would also include offences involving moral turpitude. 

        ,                           :    स                             

 The board also decided Foreign Portfolio Investors (FPIs) will now be allowed to settle 
funds on a net basis for stock market transactions viz. payment for a stock FPIs buy would 
be adjusted against the proceeds of the stock it sells. 

                                                      (FPIs)                                  

                    स    ,                                                   स  स             

       

 Earlier, FPIs had to pay for the stock they bought in full and receive payment for the stocks 
they sold. 

      FPIs                                              औ                               स  

             

Cutting cost 

             

 When FPI outflows had crossed ₹88,000 crore in March alone, SEBI Chairman Tuhin 
Kanta Pandey assured new FPI registrations continued in response to steps easing their 
operations and cutting cost. 

               FPI       ₹88,000                ,    SEBI                          

   स          स          स         औ                                   FPI         

          

 The board also reduced minimum investment value for social impact funds in Alternative 
Investment Funds to ₹1,000 from ₹2 lakh to boost retail participation. 

                                                                           ₹2        

      ₹1,000      ,                        ई    स    
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24Mar. Centre to amend the Foreign 
Contribution (Regulation) Act 

                   (       )            

             

 The Union government is likely to amend 
the Foreign Contribution (Regulation) Act in the 
ongoing Parliament session. 

                                           

(       )            स              स           

 One of the key changes proposed is the 
appointment of a ―designated authority‖ to take 
over, manage or dispose of assets created out of 
foreign funds by an NGO or association, which 
has had its FCRA registration suspended, 
cancelled, or not renewed. 

                        स     ―                ‖    

         ,       NGO                                

    स         स           स       ,                 

        ,       FCRA                ,       

                     

 Another proposed amendment is expanding 
the definition of ―key functionary‖ of an NGO 
beyond an ―office bearer/director‖ to include 
directors; partners; trustees; the karta (head) of a 
Hindu Undivided Family; office-bearers or 
members of the governing body or managing 
committee of a society, trust, trade union or 
association; and any other person who has control 
over or responsibility for the management or affairs 
of such an organisation. 

              स         NGO    ―              

(key functionary)‖               

―         /      ‖ स                    , स        , 

   स   ,                              ,       स  

स स    ,    ,                स                      

                               स     औ   स    स  

                           स                      

                               

 The amendment also proposes to make key 
functionaries liable for offences under the FCRA. 

 स                                              FCRA                                     

     

 Registration under the FCRA is mandatory for an NGO to receive foreign funds. 

   स  NGO                                 FCRA                            

 Till now, the 2010 parent Act only had the provision to regulate the flow of foreign funds, 
and not the statutory framework to manage the assets created out of such funds. 

       2010                                                                       ,       

       स      स                          ई                        

 The Foreign Contribution (Regulation) Amendment Bill, 2026 also proposes to amend 
Section 43 of the parent Act, which will require any law enforcement agency or State 
government to seek prior approval of the Central government for initiation of investigation 
into FCRA-related complaints. 

               (       )              , 2026                        43    स            
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       ,   स         स                 ए                     FCRA स  स                

                                                            

 The Statement of Objects and Reasons of the Bill circulated by Home Minister Amit Shah 
said that, at present, around 16,000 associations are registered under the FCRA and they 
receive around ₹22,000 crore annually. 

                                            औ                                           

     16,000       FCRA                   औ      स           ₹22,000                   

 The Bill proposes to reduce the maximum imprisonment for FCRA offences from five years 
to one year. 

           FCRA                                                    ए                   

    

 It also proposes fixed timelines for the utilisation of foreign funds received under the ―prior 
permission‖ category, unlike the open-ended provision under the 2010 Act. 

  स   ―           ‖                                                  स  स                 , 

   2010                        स          

 
 

GS Paper II: International Relations 

TOPICS COVERED     24  March  2026 

24Mar ‘U.S.-led Pax Silica is a step towards digital colonialism‘ 

 ‘       -           Pax Silica                      ओ  ए        ’ 

24Mar Nepal’s political shift opens a strategic window for India 

                                  ए ए                        
 

24Mar.  ‘U.S.-led Pax Silica is a step towards digital 
colonialism‘ 

 ‘       -           Pax Silica                      ओ  ए  

      ’ 

 Senior Congress MP Digvijaya Singh on Monday warned the Union 
government against joining Pax Silica, terming the U.S.-led project a step 
towards digital colonialism. 

                                  स                      Pax Silica          

                         औ   स         -                                    

                                  

 The U.S.-led initiative is aimed at building resilient supply chains for 
critical minerals and Artificial Intelligence (AI) technologies. 

           -                              औ                (AI)         

                          ए                       

 India joined the coalition in February 2026, during the AI Impact 
summit held in New Delhi. 

            2026                      AI                           स 

                    

 Raising the matter during Zero Hour in the Rajya Sabha on Monday, 
Mr. Singh asked the government to make the terms and conditions of the 
agreement public. 

 स                                    स                 ,     स      स     स  

स              औ         स                         
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24Mar. Nepal’s political shift opens a strategic window for India 

                                  ए ए                        

 The new government in Nepal extends an opportunity to fashion a forward-looking 
bilateral relationship 

          ई                                            स               

 The election results in Nepal have been described as a political earthquake. 

                                                                       
 There has been an emphatic and comprehensive rejection of old leaders and 

established parties. 

           ओ  औ                      औ                     
 A younger generation of professionals and tech savvy figures, enjoying the support of 

Gen Z activists is set to take over. 

                    औ                     ,      Gen Z         ओ     स           , स   

स                        

Challenges ahead 

                 

 By giving the Rastriya Swatantra Party (RSP) a two thirds majority, Nepali voters have 
granted Balendra Shah and his government, a powerful mandate for Nepal‘s complete 
transformation. 

Rashtriya Swatantra Party (RSP)      -                                   Balendra Shah 

औ       स                                                              
 It now has a huge responsibility to answer wide-ranging expectations–-enough jobs for the 

youth, reversing the migration for work abroad, stimulating economic growth, and 
ensuring good governance. 

    स               ओ                                 —                          ,          

                         ,                          , औ         स             
 It needs to be noted, however, that while voters have demonstrated their impatience with 

the old order and its decades-old insensitivity to their aspirations, this is not a positive vote 
for a clear-cut new agenda for reform, political or economic, since it was never spelt out 
and placed before them. 

                                                                    औ                   

                                          ,            स      ए       ए     (            

     )          स                  ,        स            स                         
 There is a real possibility of frustration and disillusionment that the new government will 

have to deal with as it settles down. 
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          स                    औ                स      ,   स   स      ई स        

           
 The first warning shots were fired by the caretaker Prime Minister Sushil Karki even 

before the election, when she reminded the political class that the agitations of September 
2025 had erupted because of the frustrations of people insisting on good governance, and a 
recurrence was inevitable if the situation lapsed into the same old pattern. 

                               Sushil Karki            स              ई   ,           

                                     2025                                   स           , 

औ                                      स                          
 Hopefully the people of Nepal will give the new leaders enough time to address the country‘s 

problems. 

                                           स                              स         

Restructuring India-Nepal ties 

    -                         

 For now, Nepal deserves every encouragement possible. 

                स                      
 India has been quick to extend it, without being loud or patronising. 

                -                             स                      
 India has not been an issue during the election campaign. 

                              ई                   
 Its relationship with Nepal in recent years has focused on the right priorities — development, 

infrastructure, digital connectivity, energy. 

                       स    स   स     स             —     ,         ,        

         ,     —                 
 It has played its cards well and can continue to capitalise on the existing goodwill as the 

new leaders in Nepal seek to respond to development needs of the people. 

 स            स         स          औ                                           ओ     

                स      ,                                स        
 Restructuring of the India-Nepal relationship has been long overdue. 

    -                              स   स                
 For far too long it has been trapped in the shadows of the legacy of British India days. 

            स   स                                           स          
 Hopefully India and Nepal will seize every opportunity to fashion a forward-looking 

relationship based on today's realities and the immense potential for expanding 
cooperation. 

                औ                         औ                                ओ     

                                         स                  
 For this it will be necessary for policy makers on both sides to discard old mindsets, 

address long standing irritants with fresh approaches, and prioritise people-centric 
policies which can be delivered to keep pace with people's expectations and needs. 

 स                                 ओ                             ,                               

             स  स           , औ    -                                     
 India also needs to look at the recent developments in Nepal as part of a wider regional 

phenomenon since happenings in Bangladesh, Sri Lanka and elsewhere also fall into the 
same pattern—agitations led by frustrated youth incidentally toppling pro-India political 
figures, demanding faster development and better governance. 

                                                                                   

        ,        औ                         स                 —          ओ       स       

      ,    स                      ओ              औ                                   

         
 Labeling new political leaders being thrown up everywhere as anti-India just because of the 

legacies of the past does not seem justified, as seen from the pragmatic readiness shown 
in Bangladesh and Sri Lanka to cooperate with India, by parties and leaders once seen as 
unfriendly. 
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  ,   स              औ                  स                       औ                      स   

स                       स         
 Nepal could be a good partner for India in the evolving geopolitical scenario, if both 

countries try seriously to fashion a clear cut subregional strategy for rapid growth. 

                                           -                               स    ,          

                                                    स        
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24Mar.  ‘Biotech industry driving both human and animal nutrition’ 

 ‘                  औ                                     ’ 

 Biotechnology graduates are the architects of the next animal science revolution in the 
country, experts said at a webinar on ―Biotech Careers: Food and Nutrition‖ on Sunday. 

                                                            ,                              

―             :     ए          ‖                                

 The webinar was jointly organised by the Vellore Institute of Technology, Chennai, and 
The Hindu as part of the series titled ―Biotechnology: Role in Industry 5.0 — Sustainable 
Future Pathways‖. 

                          ऑ          ,      औ               ―            :        5.0    

       —                 ‖               स        स                      

 ―While the growth rate of the food processing market is estimated at 13%, India‘s bio-
economy rate is projected to be much higher. 

 ―                                   13%       ई   ,                  -            सस       

                        

 This means biotechnology students will have enough career opportunities to steer the 
growth over the next decade,‖ Anand K. Jadi, general manager and plant head, ICML 
Medak, ITC Ltd., said. 

  स                                         स                 स                           

                ,‖        .     ,          औ           ,     ए ए      ,        

                

 G. Jayaraman, Professor and Dean of the School of Biosciences and Technology at VIT, 
Chennai, spoke about biotechnology‘s increasing influence in various sectors, including 
agriculture, food, healthcare, and research-driven innovation. 

   .       ,     स  औ  VIT,             ऑ              ए                          , 

   ,     औ                         स                                                

               

 He said the biotech industry was driving both human and animal nutrition. 

                                 औ                                       

 ―It is enhancing the quality and quantity of food.‖ 

 ―                 औ                           ‖ 

 Chakkaravarthi Saravanan, Associate Professor at the National Institute of Food 
Technology, Entrepreneurship and Management in Kundli, Haryana, pointed out that with 
an ever-increasing population, shrinking land space, and rising food prices, the 
significance of biotechnology for food was growing. 

             ,                    ,        औ             ,       ,            

 स  स       स                         ,          , औ                                 

                                   

 Speaking on the role of biotechnology in the livestock industry, R. Balaguru, technical 
director at V.K. Palappa Nadar Poultry Farms Pvt. Ltd., said 70% of the rural poor in the 
world depended on livestock. 

                                                 ,   .        ,              ,   .  . 

                                                        70%                               

 The panellists advocated for establishing a solid foundation for learning new-age 
technologies. 

                                  स                                               
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24Mar. Grim future 

               

 India‘s economic fundamentals need a realistic 
reassessment 

                                                        

   

The economy has recently been yielding some 

discomfiting data /                                  

       ए    

 The economy has recently been yielding some 
discomfiting data, even before the war in West Asia began. 

        स                            स          ,         

                              स           

 The most recent of these was the February 2026 
data on the Index of Eight Core Industries. 

     स स               2026                           

         

 This release showed that growth in the overall Index 
had dropped to a three-month low in February, half the rate 
of what it saw in January. 

 स                    स   स                               

               ई,                              

 This was not a case of a high base effect, either, with 
growth in February 2025 having been just 3.4%. 

                                   ,             2025    

          3.4%     

 The sector-wise data reveal further issues. 

             औ  स                        

 The domestic crude oil industry has been contracting 
for six consecutive months. 

                             छ        स                   

 In fact, the sector has contracted in 20 out of the last 
24 months. 

       ,       24           20      स                ई     

 The natural gas sector, too, has contracted for the 
last 20 consecutive months. 

          स                 20               स               ई 

    

 As context, from about the middle of last year, it had 
been increasingly clear that there would be some sort of 
escalation between the U.S. and Iran, even if the exact 
nature of the war now could not have been predicted then. 

                ,                 स                      औ  

                      ,               स                    

    

 It is no secret that India is highly dependent on energy imports, especially from the region that 
would have faced the brunt of any such escalation. 

                                            ,          स   स     स      स              

            

 As a matter of fact, a large part of the contraction in domestic production was likely because 
imports were coming cheap. 

       ,                                                    स               
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 Yet, as tensions increased, it might have been more prudent to have increased domestic oil 
and gas production over the last eight months so as to at least build reserves, if not to also 
temporarily reduce import dependence. 

        स -  स          ,                              औ    स                            

                         स   औ                                

 Permanently reducing such dependence will take time, but a temporary domestic production 
push — as is belatedly underway — might have considerably alleviated the current supply 
crunch. 

 स                     स             स        ,                स              स         

       स                     स        

 Hindsight is 20-20, but that does not excuse a lack of foresight or an inability to learn. 

       स        स          ,                              स         स        स        

        

 The Pradhan Mantri Ujjwala Yojana of 2016 should have triggered a concerted policy to 
secure LPG supplies and reserves. 

2016                                         औ        स                      स     

                        

 This poor core sector performance comes on top of the new series of GDP data showing that 
the Indian economy is actually smaller than previously thought. 

    स        स               स  -स                                                      

                  

 Further, between 2022-23 and 2025-26, the contributions to GDP of key engines such as 
private consumption, capital formation, exports and imports have all fallen. 

 स        , 2022-23    2025-26                ,             ,        औ         स             

                  

 The share of ‗change in stocks‘ has nearly doubled, however, meaning that there is 
production but not enough sales. 

        ‗            ‘                              ,   स                                      

                    

 Soon, that production too will reduce to fall in line with the subdued demand. 

                                                    स    

 All of this leads into the impact of the current crisis. 

   स               स                         

 With commercial fuel sources curtailed, oil prices at more than $100 a barrel, and global 
economic uncertainty at a high, economists and rating agencies are already downgrading 
India‘s growth outlook to about 6.5%. 

   स     ई                ,              $100          स       औ                         

        औ             स                स            6.5%                

 Perhaps, India‘s much-vaunted macroeconomic fundamentals and resilience need a more 
realistic assessment. 

स                                औ                                                    
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24Mar.Net FDI negative for fifth straight 
month 

     FDI                             

 Net FDI into India contracted for the fifth 
consecutive month in January 2026, with outflows 
exceeding inflows by nearly $1.4 billion, a three-
month high. 

             FDI       2026                           , 

  स                                  1.4          

   ,                           

 The data shows this was because inflows into 
India fell nearly 7% while the amount repatriated out 
of the country nearly doubled. 

                    स   स                           

          7%       ,          स             ई      

                ई  

 According to data released by the Reserve 
Bank of India on Monday as part of its monthly 
bulletin, the total amount of money entering India as 
direct investment, or gross FDI, stood at about $5.7 
billion in January 2026. 

                       स                               

   स  ,       2026                                   

             ,          FDI,      5.7              

 This was 7% lower than in January last year, 
and only two-thirds of the amount that came in 
December 2025. 

                                7%       औ         

2025                       -          

 The RBI, however, looked at a longer time 
period to draw some positive conclusions. 

        , RBI        स                                 

स                    

 ―During April 2025 - January 2026, gross FDI 
inflows remained strong, higher than the 
corresponding period a year ago,‖ the central bank 
noted in its report. 

 ―     2025 -       2026              FDI      

             ,                 स         स         ,‖ 

                                 

 ―Sector-wise, manufacturing received the highest share of equity inflows, followed by 
computer services, electricity and other energy, and financial services — these sectors 
together accounted for over 60% of total inflows.‖ 

 ―      ,                            स स               ,  स                  ए ,       औ  

       , औ            ए       —                               60%                  

     ‖ 

 With regard to outflows, the outward FDI by Indian companies increased by 5.4% in 
January 2026 to $2.1 billion. 

            स       ,                          FDI       2026    5.4%      2.1             

     

 This was, however, nearly 30% lower than the outward FDI in December 2025. 

        ,           2025          FDI स       30%        

 ― Around 75% of the outward FDI flows were directed to the U.S., Singapore, the UK, and 
the UAE during the [April 2025 - January 2026] period,‖ the RBI said. 
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 ―     75%       FDI             ,         ,       औ    ए                   [     2025 - 

      2026]              ,‖ RBI         

 Repatriation and disinvestment by foreign companies doing business in India, on the other 
hand, increased by 97.3% to $4.9 billion in January 2026. 

   स     ,                                                  ए   औ          97.3%      

      2026    4.9                  

 But this was nearly 18% lower than the amount in December 2025. 

                 2025         स       18%        

 As a result, net FDI stood at about -$1.4 billion, the lowest since October 2025. 

  स            ,     FDI      -1.4             ,          2025        स स         

 The central bank noted that portfolio investments again flowed out more than they flowed 
in in March this year. 

                        स                                  स                                

     

 

24Mar. Gold futures dive over 10% amid global rout 

                                       10%              

 Gold prices plummeted sharply by more than 10% to ₹1.29 lakh per 10 grams in futures 
trade on Monday amid a global sell-off in precious metals driven by macroeconomic 
pressures. 

               स                          10%               ₹1.29         10          

 ई ,   स                                                                       

 On the Multi Commodity Exchange, the yellow metal dived by ₹14,897, or 10.3%, to 
₹1,29,595 per 10 grams. 

             ए        स    ₹14,897    10.3%       ₹1,29,595     10               

 The yellow metal has now declined by ₹63,501, or nearly 33%, from its all-time high of 
₹1,93,096 per 10 grams recorded on January 29. 

 स            29              ₹1,93,096     10                       स  ₹63,501    

     33%              

 Analysts said the sharp fall was triggered by rising inflation fears and a surge in crude oil 
prices, which have clouded the global economic outlook. 

                                                        ओ  औ                       

              ई,   सस                                       

 Gaurav Garg, research analyst at Lemonn Markets Desk said, a stronger U.S. dollar and 
rising bond yields have led to liquidity-driven selling, overshadowing the traditional safe-
haven appeal of gold. 

         ,                       स                                       औ           

                                       ई,   सस  स                                    
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 Last week, gold had dropped ₹13,974, or 8.82%, to close at around ₹1.44 lakh per 10 grams 
in the domestic market. 

       स   ,                स    ₹13,974    8.82%            ₹1.44         10            

       

 Globally, gold futures for the April contract depreciated $474.9, or 10.4%, to hit an intraday 
low of $4,100 per ounce. 

            ,                                      $474.9    10.4%       $4,100     औ   

                                

 

24Mar. Lok Sabha sends Corporate Law Amendment Bill 2026 to JPC 

                                        2026    JPC         

 The government introduced the Corporate Laws (Amendment) Bill, 2026 in the Lok 
Sabha following which the House adopted a motion to send the proposed legislation to a 
Joint Parliamentary Committee (JPC) for detailed examination. 

                                   (      )       , 2026         ,   स       स       स 

                                                      (JPC)                              

 The JPC will comprise members from both Houses of Parliament for detailed analysis and 
recommendations, Union Finance Minister Nirmala Sitharaman said while proposing the 
motion for JPC reference. 

 JPC    स स           स        स                               औ   स           ,              

                           JPC    स                                 

 The motion was adopted by a voice vote. 

  स                स                  

 The Bill seeks further amendments to the Limited Liability Partnership Act, 2008 and the 
Companies Act, 2013 to facilitate ease of doing business and address the gaps identified 
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by the Company Law Committee in its 2022 report. 

                                              , 2008 औ               , 2013    औ  

स                                                              स   औ                    

2022                   ई                       स    

 The proposed amendments are expected to rationalise penalties, shift several minor 
procedural lapses from criminal liability to monetary penalties, and streamline regulatory 
processes to promote ease of doing business. 

        स        स                          ,  ई                                       

स                               , औ                                               

स                

 The FM said the Bill was aimed at promoting ease of doing business and ease of living for 
corporates by decriminalising more provisions. 

                                                        (decriminalising)                  

                        औ                             स               

‘Diluting provisions’ 

 ‘                      ’ 

 When the Bill was introduced in Lok Sabha, Opposition members Manish Tewari 
(Congress), Saugata Roy (Trinamool Congress) and T. Sumathy (DMK) opposed the 
same claiming the legislation sought to dilute the provisions of law under which companies 
mandatorily had to pay 2% of profit towards corporate social responsibility (CSR). 

                                    ,          स               (      ),          

(             ) औ    .       (DMK)     स              औ                                    

             ,                                                 (CSR)               2% 

                 

 The FM refuted the claim and said that the Bill had been introduced after two years of 
deliberations and the apprehensions of the members were unfounded as the proposed 
legislation sought to amend only the criteria for net profit, not the entire clause related to 
CSR. 

              स                                                       -                   

            औ  स                                                                        

स             ,           CSR            

 Mr. Tewari also said since a Parliamentary Standing Committee on Corporate Affairs 
was already in place, the Bill must be sent there rather than setting up new JPC. 

                                                                           स          ,  स    

             JPC                               

 Home Minister Amit Shah, intervening, said none of the Opposition members talked about 
referring the Bill to a panel and now, when the FM has herself sought it, they were arguing as 
to which panel the Bill should be sent. 

                                                     स     स                       स  

स                                औ                                      ,        स      स 

              स    स स                  
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24Mar New way helps superconductor break temperature record 

                                                        

24Mar The evolving diagnostic landscape for tuberculosis 

            ए                         
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

24Mar. Generic semaglutide widens access, but comes with risks 

                                 ,                            

 A patient walks into a clinic and asks not about diabetes control, but about weight loss 
drug. 

                         औ                                                                

          

 He has seen the results online, heard the name of the drug, and now, with prices falling, 
wants it. 

  स           स                 ,            स      , औ                              स  

          

 Doctors say such conversations are becoming increasingly common as Indian pharmaceutical 
companies begin rolling out generic versions of semaglutide, a drug used for type 2 
diabetes and obesity, often described as the ‗magic drug‘. 

                       स                                                             

                                                       ,         2        औ                

                         ,   स      ‗         ‘              
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 With the patent on semaglutide having expired in India, the cost dynamics of the drug are 
beginning to shift. 

                             स            स  ,  स                                            

 Earlier, branded versions of semaglutide, primarily marketed by multinational companies, 
could cost anywhere between ₹8,000 and ₹12,000 per month depending on the dosage and 
formulation. 

     ,                           ,                                       ,           ₹8,000 

   ₹12,000                   ,          औ                       

 With domestic pharmaceutical companies introducing generic versions, prices are expected 
to drop by 30-60% in the initial phase. 

                                                       स  ,                         30-60% 

                          

 K.V.S. Hari Kumar, endocrinologist and secretary of the Endocrine Society of India, said 
the impact of the generic entry is likely to be more gradual than widely assumed. 

   .  .ए .          ,                औ  ए                ऑ            स              

                                    स           -           

 He noted that semaglutide was already being used by a significant number of patients 
despite its higher price. 

                                   स                        स                              

                

 ―It is not that it was accessible only to a very small population. 

 ― स                                                  

 The market itself was sizable,‖ he said. 

                    ,‖             

 However, Dr. Kumar raised concerns about manufacturing quality and supply chain 
requirements. 

        ,   .                        औ                      ओ                   ई  

 As a protein-based drug similar to insulin, semaglutide requires strict cold-chain 
maintenance and high manufacturing standards. 

                                 ,      स        स      , स             स     -    

       औ                                      

 ―If substandard products enter the market, patients may face more harm than benefit, and the 
entire ecosystem could be affected,‖ he said. 

 ―                                        ,                  स          स      स       औ       

              स      ,‖             
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24Mar. New way helps superconductor break temperature record 
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 For more than a century, physicists have looked for a material that conducts electricity with 
zero resistance at room temperature — practical enough to transform how the world 
generates and uses energy. 

   स   स       स   स ,            स                                                   

          स            स          —                                             औ  

                      स    

 But for a long time, the highest temperature at which a material became superconducting at 
room pressure was -140 °C. 

           स     ,   स                    ई                               ,    -140 

°C     

 Some other materials become superconducting close to room temperature, but only under 
extraordinary pressure. 

                                                      ,                               

 In a study published in Proceedings of the National Academy of Sciences on March 9, 
scientists have reported raising the temperature by 18°C, and under only room pressure. 

9                                                                                     

18°C             स          ,                          

 They used a new technique called pressure quenching to achieve this. 

 स                                             ई                     

 The result has broken a record /           ए                 

 The result has broken a record that had stood since 1993, when the same material the team 
used — a copper oxide called Hg1223 — first demonstrated superconductivity at -140°C, 
itself a landmark that launched decades of research. 

 स           1993 स                           ,     स        —                Hg1223 — 

            -140°C                          ,                                       

        

‘Sounds reasonable’ / ‘            ’ 

 Superconductors that work at room temperature and normal pressure could one day carry 
electricity through power grids without losing any energy to resistance — a problem that 
currently wastes billions of dollars‘ worth of power every year. 

 स                            औ                          ,                          स  

       स                           स       —                 स                             

         

 They could also enable faster MRI machines, more efficient electric motors, better 
transportation systems, and cheaper renewable energy infrastructure. 

                                    ,                         ,                       औ  

स                             स        स        

 The team was led by physicists Liangzi Deng and Ching-Wu Chu at the University of 
Houston. 

 स                        Liangzi Deng औ  Ching-Wu Chu                              

 ―The claim sounds reasonable to me,‖ said Sumit Mazumdar, professor of physics, 
chemistry, and optical sciences at the University of Arizona, in an email to The Hindu. 

―                         ,‖ Sumit Mazumdar,    ए                          ,  स    औ  

                     स    ,       ई            

 ―The authors carefully study high-pressure structures, and when they find first order 
transitions (which involves latent heat), they do what they call pressure-quenching so that the 
changed high pressure structure persists even when the pressure is removed,‖ he added. 

―             स           स                        , औ                        

(  स                        )         ,                                  ई         स      

                            ,‖              

Intense pressure /            
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 Since 1993, the record for ambient pressure superconductivity has been stuck at -140 °C. 

1993 स , स                                -140 °C                  

 While superconductivity is easy to achieve at extremely low temperature, bringing it to room 
temperature is a ―holy grail‖ of physics. 

                                                   स     ,  स                         

                                           

 Researchers have achieved much higher temperatures in recent years, up to -13 °C, but only 
by applying pressure equivalent to that near the earth‘s core. 

                                     -13 °C            ,                             स    

                      

 These high-pressure states have also disappeared the moment the pressure was released, 
making them useless for practical technologies like lossless power grids or high-speed trains. 

     -                          स              ,   सस                        स            

                                                              

 The problem was not that scientists lacked the materials. Under extreme pressure, Hg1223 
itself superconducts at -109 °C. 

स                                 स स                              Hg1223     -109 °C    

                    

 Some compounds rich in hydrogen have also shown hints of becoming superconductors at 
near room temperature. But they have all required intense pressure as well. 

            -                                                          स           ,       

                                     

Reproducible data /             ए                    

 The Houston team‘s insight was to stop looking for new materials and to focus on preserving 
a known high-pressure state in Hg1223. 

              स                                          औ  Hg1223                

        स                            

 For this, the scientists developed the pressure-quench protocol (PQP) — a three-stage 
process designed to freeze a high-pressure superconducting state in place by removing 
pressure fast enough and at a low enough temperature. 

 स                                    (PQP)     स       —       -                  

                          स             औ                                  ई  ई     

 They loaded a small crystal of Hg1223 into a diamond anvil cell and compressed it to up to 30 
billion pascals (GPa), raising its superconducting temperature to over -123°C, while keeping 
track of its superconducting properties. 

       Hg1223                                          औ   स  30          (GPa)    

स           ,   सस   स                  -123°C स             , स       स                

     

 Then they cooled the sample to -269 °C, just above absolute zero. 

                    -269 °C             ,                           

 Finally, they rapidly released the pressure. 

      ,                     स            

 Because the material was so cold, the atoms lacked the energy to relax back into their normal 
structure, effectively trapping the material‘s desirable electronic properties at the normal 
atmospheric pressure. 

                       ,               स      स     स                                  ,   सस  

 स                        स                                      

 Across five tests with different pressures and quenching conditions, the team consistently 
retained the transition temperature between -122 °C and -134 °C. 

           औ                 स                  ,               -122 °C स  -134 °C        

स                      

 They achieved the higher -122 °C by quenching from approximately 19 GPa at -269 °C. 

            19 GPa स  -269 °C                    -122 °C           



                      
 

  

P
ag

e3
3

 

 They could also reproduce it, a sign that it is likely real rather than an artifact in the data. 

    स                      स     ,       स                                   ,                

  ई       

 The 122 °C reading is 18 °C higher than the previous record held by the same material in its 
relaxed state. 

   122 °C         स           स                          स  18 °C          

 The scientists also used synchrotron X-ray diffraction at the U.S. Argonne National 
Laboratory to find that while the material retained its original crystal structure after quenching, 
there were new defects in the structure and additional internal strain. 

                        Argonne National Laboratory              ए -                        

औ                                             स              ,        स          औ  

                              

 These defects helped lock the crystal into a state where it mimicked the effects of pressure 
even after the pressure was removed. 

                     स                            ,   स                                   

                      

 The team confirmed that roughly 78% of the material‘s volume became superconducting, so it 
wasn‘t a surface or filamentary effect. 

                       78%                    ,  स            स       स             

         

 If superconductivity is filamentary, it means electricity is only traveling through microscopic 
channels, called filaments, within the material. 

              स                     ,     स                                          -     

       स             

 These filaments can only carry a very small amount of electrical current before they break and 
return to a normal state. 

                                                स      ,  स                स                 

        

 If the bulk is superconducting, as the researchers reported, the material can be expected to 
reliably carry large currents, which is required to transport power on run high-speed trains. 

    स                      ,   स                       ,                                 

   स       स         स      ,                                  

 The quenched phase was stable for at least three days when stored in liquid nitrogen. 

        ई                                 स                         

 Warming above -73 °C reduced the effect while room temperature (23 °C) partially reversed 
it. 

-73 °C स                                    ,                     (23 °C)  स           

स               

 One experiment also produced a hint of superconductivity at -101 °C but the team wasn‘t able 
to reproduce it. 

           -101 °C                 स         ,            स                     स    

‘Woodstock of physics’ / ‘                ’ 

 The study‘s lead investigator, Ching-Wu Chu, is a pioneer of high-temperature 
superconductivity. 

                   Ching-Wu Chu                                         

 In 1987, Prof. Chu and his team made a landmark discovery when it synthesised a material 
called yttrium barium copper oxide (YBCO) that became a superconductor at -180 °C. 

1987   ,   .    औ                                          yttrium barium copper oxide 

(YBCO)               स          ,    -180 °C                    

 Until then, scientists only had materials that became superconducting below -269 °C, which 
meant they had to be cooled using expensive liquid helium. 

 स स                     स       स              -269 °C स                      ,   स        

                    स                     
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 However, -180 °C was above the boiling point of liquid nitrogen (-196 °C), which meant 
scientists could cool YBCO using this much cheaper coolant, paving the way for more 
research and potential applications. 

      -180 °C,                       (-196 °C) स        ,   सस           स स            

           YBCO            स       औ   सस                                         

 That same year, the American Physical Society held a special session on high-temperature 
superconductivity that ran past midnight and drew thousands of attendees — an event that 
has since been called the ‘Woodstock of physics’. 

 स     , American Physical Society                                    स              

           स             औ    स                       —  स                ‘          

      ’          

 Prof. Chu was one of the central figures there and presented his team‘s results to a packed 
and electrified audience. 

  .                           स        औ                                        औ         

          स                

 The session captured the excitement of a field that, in that moment, seemed to be on the 
edge of transforming technology. 

 स स      स                           स स                                             

 His work earned him numerous honours, including the National Medal of Science in 1994. 

                  ई स         ,       1994    National Medal of Science           

 Now, beyond breaking a 33-year-old record, according to the new study‘s authors, their work 
may also open the door for scientists to ‗stabilise‘ exotic electronic properties in other 
materials that arise under pressure and make them available at ordinary conditions. 

  , 33                                    ,                         स  ,                        

                                                                   ‗   ‘                  

स       औ      स                            स        

 ―The method, if it works out in other cases, has great promise for a room-pressure 
superconductor. Not yet for room-temperature,‖ according to Prof. Mazumdar. 

  .               स  , ―                         स          ,    स                       

        स                ,                                        ‖ 

 ―The latter is not essential for technological applications. The entire issue therefore revolves 
around what the authors call pressure-quenching [and] whether structural changes that occur 
under pressure can really be retained post-quenching.‖ 

―                                                                    स                         

  स                       औ                       स                                       

   स       ‖ 

 He added that while this issue is beyond his expertise, it is not impossible. 

                                          स         ,            स             

 ―This result will be widely noted in the superconductivity community, and I expect that many 
experimentalist groups will apply the same methodology to other candidate materials,‖ 
Brookhaven National Laboratory, New York, physicist Ivan Božović, who wasn‘t involved 
in the study but reviewed it for the journal, told Physics. 

          Brookhaven National Laboratory              Ivan Božović                     

          स                 स                   औ   ई         स     स            

स                            

 The paper‘s authors themselves wrote: ―We … believe that the record-breaking results at 
ambient pressure reported here represent only the beginning of an extremely fruitful scientific 
journey.‖ 

                           : ―               स                                             

                                     ‖ 

Recent controversies /              

 High-temperature superconductivity research has been shadowed by controversy for much of 
the past decade and understanding that backdrop has come to matter when evaluating new 
claims in the field. 
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                       स                  स          स              औ   स            

स                                               

 These episodes have made the research community acutely sensitive to the claims of new 
studies, particularly whether a given material‘s resistance can really drop to zero — the 
hallmark of superconductivity — and if the data showing that is because the instruments are 
actually measuring the sample. 

                 स                                         स                    ,         

           स                                     स       —                          — 

औ      स                               स             

 The most prominent case involved Ranga Dias at the University of Rochester in the U.S. 
Dias published papers claiming room-temperature superconductivity in carbonaceous sulphur 
hydrides in 2020 and nitrogen-doped lutetium hydrides in 2023. 

स स                        University of Rochester    Ranga Dias स                  2020    

          स            औ  2023                                                          

                        

 Dias and his team retracted both papers, published in Nature, after allegations that the 
magnetic susceptibility measurements had been manipulated to show signs of 
superconductivity. 

Nature                            Dias औ                 स        ,                        

                                            स                  

 Multiple independent labs also failed to reproduce the findings. 

 ई                                                         

 Dias contested the retractions and the dispute has already become one of the most 
acrimonious data-integrity controversies in physics. 

Dias          स                       औ                     स स                                 

स             

 In 2023, a group of researchers from South Korea said they had made a lead-based material 
called LK-99 that was a superconductor at room-pressure and room-temperature. 

2023                                   स                           LK-99      स स -       

                  स         औ                                

 The result generated intense public interest but soon, other scientists who recreated the 
experiment couldn‘t find signs of superconductivity in LK-99. 

 स                             ,                             LK-99                 

स                

 Later studies revealed that some of the measurements the South Korean team had made 
were ‗polluted‘ by unexpected ferromagnetic behaviour in LK-99. 

              स                        ई                                           स  

           

 The episode further exhausted the public appetite for superconductivity news. 

 स                   स  स       स                              औ              

 ‘Decades-old reputation’ / ‘                  ’ 

 Both Dias‘s work and the new University of Houston study use diamond anvil cells. 

Dias         औ     University of Houston                                                 

 However, unlike the materials in Dias‘s work, Hg1223 is well-understood and has a record 
going back to the 1980s. 

       , Dias                           , Hg1223         स  स           औ   स          

1980        स      

 The team also focused on a unique state of the material — one that arises under intense 
pressure — rather than claim a new phase, experts said. 

               स  ,                                                                          

                           

 The study also directly addressed the primary criticism of the Dias episode: whether 
superconductivity is a bulk property or filamentary. 

        Dias                       स    स           :                                  

     स               
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 As noted earlier, the team found that some 78% of the material was superconducting. Dias 
and others didn‘t perform these tests. 

  स                   ,                     78%                   Dias औ         स  

                   

 ―The dubious claims … came from people who were practically unknown prior to their claims 
of novelty,‖ Prof. Mazumdar said. 

  .                   ―स                   स                         स                    ‖ 

 ―The principal author Chu in this case came close to winning the Nobel Prize [and] is the 
recipient of the US National Medal of Science. His current paper‘s ref. 22 goes back to 1968. 

― स                    Chu                               औ                               

                                स     1968            ‖ 

 ―He is not going to risk his decades-old reputation writing fraudulent stuff.‖ 

―                                               ई                    ‖ 

 

 

24Mar. The evolving diagnostic landscape for tuberculosis 

            ए                         
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 Two weeks ago, in the run-up to World Tuberculosis (TB) Day (which falls on March 24), 
the World Health Organization (WHO) formally recommended the use of new near point-of-
care (NPOC) molecular tests for diagnosing TB. 

   स        ,                 (24     ) स      ,               (WHO)                    

                                               स          

 WHO also endorsed the use of tongue swab samples for TB testing and sputum pooling 
strategies to potentially improve testing efficiencies at scale. 

WHO                                     औ       स                      स               

                           ई    स    

 These are the latest developments in what has been an unusually remarkable decade for the 
TB diagnostic landscape, a decade when new technologies have not only emerged but have 
also been tested, swiftly recommended and utilised to advance global efforts to eliminate TB. 

       स                                                 ,   स    ई                स, 

      औ             स         

 Probably the best example is the rapidly expanding use of portable chest X-ray (CXR), in 
tandem with artificial intelligence (AI) solutions for TB screening. 

स स                    छ    ए -   औ                   स                       स       

          

 In India, the National Tuberculosis Elimination Programme (NTEP) has made available 
hundreds of portable CXR machines that are being utilised for the Pradhan Mantri TB Mukt 
Bharat Abhiyaan, in an effort to take active TB screening into the community. 

                                          स               -                 ई  ई   , 

                                                                 

 Until recently, X-ray access was limited to hospital settings and dependent on the availability 
of technicians and radiologists to record the X-ray and interpret the findings. 

         -   स                      स        औ                                     

 Today, active case-finding efforts are in full swing through mobile vans equipped with portable 
CXR with AI, making it more convenient. 

   स                                  स           ,                -   औ                

      ,   सस          स                    

 While this takes diagnostic services into the community, we must ensure on-the-spot 
collection of sputum samples for those with any CXR findings to significantly reduce attrition 
in the diagnostic cascade. 

         सस       स      स                    ,                      -      स                       

                 स    स                                                 

 Further, those with CXR lesions other than TB (for example, lung cancer) must get the referral 
and treatment services they need. 

 स        ,                स                             ,                औ              

       

 Systematic microplanning will also help to refine these screening efforts to focus on those 
who are most vulnerable, particularly in urban and tribal settings. 

स      स               स      औ              स स       स         स     ,              

औ                                                

 The use of AI also presents a credible option for opportunistic screening. 

                         स                           स                       

 Tens of thousands of X-rays are performed daily across India in public and private clinics and 
hospitals for various reasons. 

                        -   स        औ                               

 Installing AI algorithms in digital X-ray machines that can swiftly identify suspicious lesions, 
whether for TB or other respiratory disorders, can reduce delays in diagnosis. 

         -                                 स  स                           स       औ        

              स        

 Building health system capacity, particularly at the service delivery level, to use AI effectively 
is an important first step. 
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                       ,         स         ,                                             

             

The diagnostic landscape is shifting /                      

 India has long relied on sputum smear microscopy as the primary test for diagnosing TB, 
despite its low sensitivity and inability to identify drug-resistance. 

          स   स                           स                           ,       स   

स                 औ                                स     

 In 2016, India began scaling up molecular testing — starting with the Cartridge-based 
Nucleic Acid Amplification Test (CBNAAT) and later adopting the indigenous Truenat in 
2020. 

2016                                          —          ए एए   औ         2020    

                       

 Today, many more Indian products are available, and decentralised access to molecular 
testing is central to the TB programme. 

    ई                     औ                                                    

                ई     

 However, access to up-front molecular testing remains uneven. 

       ,                                     स        

 To achieve 100% testing through NAAT prior to treatment initiation, we must also 
strengthen sputum collection and transportation mechanisms, especially for the elderly, 
people with disabilities, and those who live in hard-to-reach areas. 

               स       NAAT            100%                      ,      स    औ  

                                ,               ,          औ                                 

     

 To complete the diagnostic cascade swiftly, we must reduce delays in first-line and second-
line drug resistance testing and work with the general health system to leverage diagnostic 
human resource capacity. 

                    स                  ,      औ    स                                       

          औ                    स स                             

 Minimising test turnaround time will ensure that people with drug-resistant TB are started on 
the correct treatment regimen at the earliest. 

      स              स                                  स                        स      

 With WHO‘s endorsement of near point-of-care Nucleic Acid Amplification Tests (nPOC-
NAAT), there are now more options for molecular testing at the primary-care level that are not 
heavily dependent on infrastructure. 

WHO                                             स            ,                  

    स                                                         

 The use of non-sputum samples, such as tongue swabs, are especially useful for those who 
find it difficult to produce a good sputum sample, including children. 

                          स                                                         

                  ,   स       

 It is important to acknowledge that none of these tools is a complete solution in itself. 

                                 स    ई                     स               

 What this growing collection of new tests offers is a comprehensive toolbox for TB diagnosis. 

                 स                                                        

 Diagnostic network optimisation can help identify which tools to best use, individually and in 
combination, and where they should be located, to establish a diagnostic cascade that is 
accessible, affordable and person-centered. 

                                                       स             औ    स            

          स    औ                         ई    स    

 India must field-test these tools through robust implementation research that matches the 
pace of innovation, so that solutions can be tested in specific settings and decisions taken for 
scale-up. 



                      
 

  

P
ag

e3
9

 

                                              स             स                      

                            स   औ                        स    

 Indian innovators have made a significant contribution, bringing to the market screening and 
diagnostic tools for global use, and will continue to play an important role in taking them to 
scale across the country. 

                                            औ                  स                         

        औ                                               

 Over the years, we must examine the evidence to evolve clear diagnostic algorithms that are 
operationally feasible, involving the use of both AI-enabled CXR and molecular tests for 
diagnosing TB and identifying any antibiotic resistance. 

स      स        स                    स                                        ए -   औ  

                                     

Research and innovation priorities /          औ                 ए  

 Simultaneously, we must streamline innovation assessment and procurement pathways so 
that all evidence is rigorously reviewed by the Indian Council of Medical Research (ICMR), 
comprehensive health technology assessments address clinical, social, economic, and ethical 
concerns, and only recommended tools are procured and distributed in both public and 
private sectors. 

स     ,                औ                  स                   स             स            

                                    स   औ                                         

 Several areas still require research and innovation. 

 ई                    स     औ                       

 First, as India is scaling up testing for TB infection and access to TB preventive therapy 
(TPT), we need more cost-effective and easy-to-use biomarkers that can identify and predict 
those at high risk for disease progression. 

    ,   स -  स              स           औ                                  ,  स  स   

औ   स       स                                                        स    

 Studies have shown that ‗test and treat‘ approaches are more likely to convince people with 
TB infection to start on TPT, if they are at higher risk for disease, particularly in the private 
sector. 

       स                ‗     औ       ‘                                                 

                      ,                      

Research and innovation priorities (continued) /          औ                 ए  (    ) 

 Second, the National TB Survey shows that asymptomatic TB is a serious issue, making 
symptom-based screening alone insufficient. 

  स  ,               स                                           स      ,   सस           

                           

 Increased access to chest X-ray is a step in the right direction but we also need faster, less 
invasive diagnostic tools that use saliva and other non-sputum samples. 

छ    ए -               स                 ,            स      औ                       

       औ                          

 More feasibility studies are required to understand utility and performance in real-world 
settings, particularly among individuals with low bacterial load. 

                              औ        स                                      , 

                                     

 Third, diagnosing TB in children remains challenging. 

  स  ,                                               

 Children cannot produce sputum as they often have low bacillary levels. 

                                                       

 Testing using stool samples has been tried in some countries and we need more 
implementation research in this area. 
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                               स           ई    औ   स                         स        

           

 We need far greater investment — and urgency — in finding the right new tools for 
diagnosing TB in children. 

                                                            औ                      

    

 Finally, diagnosing extra-pulmonary TB (EP-TB) — which is almost a quarter of India‘s TB 
burden — remains difficult, often inaccessible and very expensive. 

      ,                                ,                                      ई   ,          

    , स     औ            

 Misdiagnosis as well as delayed diagnosis of EP-TB contributes to both catastrophic costs for 
families and poor outcomes for individuals. 

           स                                            औ                                  

 There are some pilots being done globally using AI-enabled portable ultrasound devices 
alongside molecular testing using new tools; we need India-specific evidence on this, 
including on cost-effectiveness. 

                                                   औ                स                   

  ;  स           -                    

 Investing in strengthening the diagnostic landscape can be the greatest return on investment 
for the public health system. 

                          स                         स स                     स        

 The sooner a person with TB is diagnosed, ideally before they are very ill, the more likely they 
are to recover fully, with fewer long-term post-treatment morbidities. 

                              ,           स                                    स   औ  

          स              

 Early diagnosis can not only improve treatment outcomes and long-term lung health but also 
dramatically reduce transmission within communities. 

                           औ                   स          औ  स         स           

         

 A careful but swift and streamlined public sector expansion of diagnostics can also 
significantly reduce out-of-pocket expenditure for families affected by TB. 

स                    स  औ              स                                      स        

 An evidence-based, strong and expanded diagnostic toolbox can be a powerful lever to 
accelerate pathways to TB elimination in India. 

स          औ                                                             स       स    
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 Chasing an endless summer, one shorebird species undertakes a gruelling annual journey 
from the Arctic to the tip of South America and back -- a feat increasingly fraught with peril. 

                          ,                          स                   स      औ     स 

                            —                                       

 The Hudsonian godwit (Limosa haemastica) is one of the world's most remarkable 
travellers, but its population has plunged 95% in four decades due to a complex mix of 
environmental changes across multiple countries. 

Hudsonian godwit (Limosa haemastica)           स स                    स       ,        स   

                   95%     ई   ,     ई                                                       

 It is one of 42 species proposed for international protection at a meeting of parties to the UN 
Convention on the Conservation of Migratory Species (CMS) that starts in Brazil on 
March 23. 

      42             स                                                (CMS)            

           स                              ,    23                               

 Iconic creatures like the snowy owl -- of Harry Potter fame -- striped hyena and hammerhead 
shark are also on the list deemed in danger of extinction and needing conservation by the 
countries they pass through. 

  स        स  snowy owl,                औ                   स स                         

                    औ                                      स              

 Migratory birds are facing "rapid and dramatic declines," said Nathan Senner, an ecologist 
and ornithology professor at the University of Massachusetts Amherst who has studied the 
Hudsonian godwit for 20 years. 

   स      "    औ              "    स              ,  स  Nathan Senner,    University of 

Massachusetts Amherst               औ                   स     औ          20         स 

                   ,         

 Scientists are still unravelling the mysteries of the shorebird, which can fly up to 11,000 km in 
one stretch without stopping to eat, drink or sleep. 

                स                      स         ,            ,        स             11,000 

           स        

 And it is only part of the 30,000 km that the godwit travels every year from their breeding 
grounds in the Arctic to Patagonia where they spend the southern summer. 

औ           स 30,000                                   स          स                    

  ,                              

 In order to do this "epic flight," they need "really predictable, abundant food resources" at 
every step of the journey, Senner told AFP. 

 स "           "                                           "       औ            स स     " 

                 ,  स  Senner         

 That predictability is crumbling. In the Arctic, shifting spring timing attributed to climate change 
has created a mismatch between when chicks hatch and the peak availability of insects they 
feed on. 

                                                          स      स            स           

       औ                                   स       स                      

 One of the puzzles Senner is currently working on is why Hudsonian godwits have begun 
migrating later by six days than they did a decade ago. 

Senner   स                       ,             Hudsonian godwit                         

   छ          स     स                

 Something "has either disrupted the cues that they use to time their migrations or their ability 
to successfully and rapidly prepare for the migration," he said. 

              "              स    स           स                                 स        

                    " 

 In southern Chile, a boom in salmon and oyster farming has led to a build-up of infrastructure 
and the presence of people in the intertidal zones where they feed. 

              स    औ                     स                                               औ  

                ई     

 And in the United States, changes in farming practices are making the shallow water wetlands 
that the godwits rely on rarer and less predictable -- meaning they spend more time looking 
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for a place to stop and feed. 

स                                    स                      ,                       ,    औ  

                 —   सस                       स                          

 "I think that is emblematic of lots of species, that most species can respond to one kind of 
change, but not a whole bunch of them all at the same time," said Senner. 

Senner           "    ई                                                        स        

स      ,        ई                 स        " 

 "Climate change is taking a heavy toll on species that rely on a 'geological clock' for their 
survival; many are disappearing," Rodrigo Agostinho, president of Brazil's environmental 
agency (Ibama) said. 

Rodrigo Agostinho,                        स  Ibama           ,           "               

                                                                स                 ;  ई 

स              " 

 These are some of the issues CMS parties will tackle at their meeting in Brazil's biodiversity-
rich Pantanal, one of the world's most important global meetings for wildlife conservation. 

                      CMS    स                        स  स    Pantanal                      

          ,          स                                    स         

 These countries are legally obliged to protect species listed as at risk of extinction, conserve 
and restore their habitats, prevent obstacles to migration and cooperate with other range 
states. 

                 स                                                      ,         स      स     

औ              ,    स                   औ              स   स          
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 On March 10, a journal called Science of Climate Change published a paper calling into 
question the foundations of climate change. 

10         Science of Climate Change                                  ,   स          

                      स               

 The paper concluded that after accounting for some sources of uncertainty in the climate 
data, the ‗correct‘ changes in the oceans‘ heat content and Earth‘s energy imbalance are 
practically zero. 

                                               ओ                           स             

      औ                          ‗स  ‘                    

 In other words, the oceans are not warming, Earth‘s surface is not accumulating heat, and 
global warming is not happening. 

  स          ,    स                      ,         स                         , औ       

                       

 The paper is more sophisticated than it seems at first sight and makes three claims with 
different levels of merit. 

                                   सस               औ                         स            

         

 There is value in addressing them in detail because doing so reveals how we know that 
climate science is credible. 

          स  स                       सस                                          स      

How are changes in ocean heat measured? 

                                             ? 

 The paper‘s foremost claim is that temperature is an intensive property — meaning its 
value does not depend on the mass of the material — and thus scientists cannot average it 
in a meaningful way when estimating the amount of heat oceans hold. 

                              ए          (intensive property)    —        स             

                            —  स               स                                     स  

स           स  औस          स     

 Scientists have already addressed this claim. 

         स                 स                   

 First, by the same logic, we cannot measure average air temperature, average 
atmospheric pressure, average sea level rise, and so on. 

    ,  स      स     औ              , औ                 , औ                       

            स     

 Second, and more importantly, scientists do not just measure and average the temperatures 
of different water bodies to determine the heat content. 

  स  , औ                                                                   औ        

         

 They also calculate the thermal energy. 

                                 

 Temperature is nothing but the average kinetic energy of the atoms or molecules in a body. 

               स                               औ                 

 And thermal energy is the total kinetic energy of the water molecules. 

औ                                               

 This is an extensive quantity — it depends on the number of molecules — and can be 
averaged. 

               (extensive quantity)    —       ओ                           — औ   स   

औस            स        

 Its value has been increasing over time as well, and it also clarifies that the way scientists 
are handling the temperature data is correct. 

 स                           , औ                                                       
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 Next, the paper takes issue with the Argo floats data. 

 स            Argo floats         स              

 According to the U.S. National Oceanic and Atmospheric Administration, ―Argo is an 
international program that collects information from inside the ocean using free drifting 
[devices called] profiling floats.‖ 

U.S. National Oceanic and Atmospheric Administration       स  , ―Argo               

             स            स                  ,   स          स             profiling floats    

              ‖ 

 These floats drift with the ocean currents and move up and down between the surface and 
a mid-water level. 

       स           ओ     स           औ                             -              

 The floats are distributed over the global ocean to measure temperature and salinity in the 
upper 2,000 m. 

       स                                    औ       2000                औ                  

 According to the paper, the data the floats collect have some gaps, which has created 
uncertainties in the final processed data that have gone underreported. 

           स  ,        स                                  ,   सस                        ए      

 ई   ,                             

 To the paper‘s credit, scientists have already raised and addressed the numbers it has cited 
on phenomena called mesoscale aliasing and deep ocean ignorance in the research 
literature. 

                                       mesoscale aliasing औ  deep ocean ignorance   स  

           स                               स                   

 However, the paper‘s authors inflate these uncertainties and add them up in unscientific 
ways. 

       ,                         ओ        -                      स            

 For instance, some of the errors they add up have the same underlying cause, so adding 
them as if they were separate errors ends up counting the same causes more than once. 

             ,                                     ,              -          स  ए     

                             

 To avoid this pitfall, oceanographers run the whole calculation in different ways and check 
whether they keep getting roughly the same answer. 

 स स    स                 स                                स          औ                     

     ए                        

 They check whether the calculation predicts temperatures at locations where they actually 
have measurements to compare with. 

                                                                                     स 

                    

 and whether the overall estimate holds up when they remove data from the calculations. 

औ                   छ                                स                    

 This way, they make sure their methods are robust and do not over-count uncertainties. 

 स         स                                     (robust)    औ          ओ               

        

 Finally, if scientists have an independent estimate of total sea level rise (from altimetry 
satellites that use radar, say) and an independent estimate of how much new water has 
been added (from the GRACE satellites that use gravity), they can estimate how much the 
ocean has ‘expanded’. 

     ,                    स                             (  स  altimetry satellites स ) औ   ए 

                          (  स  GRACE satellites स )   ,          स       ‘     ’    

           स        

 Then they compare this figure with Argo data about the ocean‘s heat content. 

        स                   स                 स  स       Argo      स           

 If the two match — as they do — it would mean Argo arrived at the same result as altimetry 
and GRACE (Gravity Recovery and Climate Experiment) satellites but from completely 
different starting points. 
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                      —   स             —     स             Argo, altimetry औ  GRACE 

(Gravity Recovery and Climate Experiment) satellites                         ,            

                     ओ  स   

What is ‘Balancing’ and ‘Filling’? 

‘Balancing’ औ  ‘Filling’      ? 

 Finally, the paper says the CERES-Argo cross-calibration is ―circular‖. 

     ,                 CERES-Argo cross-calibration ―circular‖     

 This is probably the most rhetorically effective piece for ‗climate doubters‘ because it 
genuinely sounds damning. 

   ‗climate doubters‘        स स                                             स           

 However, that is really because it misrepresents what a particular ‗adjustment‘ does. 

       ,     स                         ‗adjustment‘                                       

 CERES is a suite of scientific instruments in Earth orbit operated by NASA. 

CERES                                       स      ,   स  NASA स                

 Its name stands for ‗Clouds and the Earth’s Radiant Energy System‘. 

 स            ‗Clouds and the Earth’s Radiant Energy System‘     

 The instruments measure incoming solar radiation and outgoing shortwave radiation 
(which includes visible light) and longwave radiation (mostly heat) at the top of the 
atmosphere. 

                            ,             shortwave radiation (  स                 

  ) औ  longwave radiation (         )                                  

 By subtracting the incoming rate of energy from the outgoing rate, scientists can say how 
much heat is being ‘left behind’ in the planet‘s atmosphere and on the surface. 

                                        स                       स                    ‘    

     ’     

 Now, the CERES instruments have been calibrated such that they are accurate to around 
1% for shortwave radiation and 0.75% for longwave. 

CERES             स                                shortwave radiation      ए 1% औ  

longwave      ए 0.75%    स        

 This implies an absolute uncertainty of roughly 2 W/m² in the net energy flux. 

 स             net energy flux         2 W/m²    absolute uncertainty     

 The paper says the raw CERES uncertainty is around 3-5 W/m², which is slightly inflated in 
favour of the paper‘s claims. 

           स  , CERES                 3-5 W/m²   ,            -         ई  ई     

 To address this, a process called EBAF — short for ‗Energy Balanced And Filled‘ — makes 
a one-time change to shortwave and longwave fluxes at the top of the atmosphere to ensure 
the global mean net flux for July 2005 to June 2015 is consistent with the value measured by 
Argo: 0.71 W/m². 

 स                  EBAF (Energy Balanced And Filled)       ए                      

     July 2005    June 2015             औस  flux Argo    0.71 W/m²              

 ‗Balancing‘ and ‗Filling‘ are separate adjustments. 

‗Balancing‘ औ  ‗Filling‘    -    adjustments     

 CERES instruments cannot see through clouds, so ‗Filling‘ patches gaps in the map where 
data is missing. 

CERES                                  ,  स    ‗Filling‘                                    

    

 However, the paper treats the whole EBAF product as if it is just the adjustment for 
calibration, i.e. ‗Balancing‘. 

                EBAF              ‘Balancing’                        

 Nonetheless, as things stand, the paper‘s circularity argument is partly correct: CERES data 
is ‗corrected‘ using Argo data while Argo-derived estimates are validated using CERES 
data. 
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      ,         circularity argument          स  स     : CERES         Argo      स      

             औ  Argo           CERES      स  स               

What does CERES do? 

CERES           ? 

 But then the paper goes wrong. 

                                

 The ‗Balance‘ of EBAF only adjusts the mean energy flux. 

EBAF    ‗Balance‘      औ                स                 

 It does not interact in any way with the increases and drops in the temperature data over 
time. 

   स      स                                                 

 That comes from the CERES instruments‘ raw data and is what contains evidence of the 
warming trend. 

           CERES             स        ,   स   warming trend                  

 Specifically, the CERES instruments continuously measure the radiation coming from the Sun 
and the outgoing longwave and shortwave radiation. 

         स , CERES                                      औ                 longwave   

shortwave radiation              

 Then computers produce a monthly global mean net flux value for every month from 
March 2000 to the present. 

 स              March 2000                                औ   flux             

 These raw monthly data are off from the 0.7 W/m² measured by Argo, so EBAF ‗adds‘ or 
‗subtracts‘ some flux to bring the long-period mean in line. 

        Argo    0.7 W/m² स             ,  स    EBAF                    स                

 The monthly values after this adjustment are thus higher or lower than the raw values by 
exactly the same amount in every single month. 

 स adjustment                                 स            स                       

 This means the difference between any two months — March 2005 and March 2015, say — 
is unaffected by EBAF. 

 स                                    —   स  March 2005 औ  March 2015 — EBAF स  

                  

 For example, if EBAF adds 3.6 W/m², the difference between 4 and 5 is the same as between 
7.6 and 8.6, which is 1 W/m². 

             ,     EBAF 3.6 W/m²         ,    4 औ  5                          7.6 औ  8.6    

      ,      1 W/m²  

 The idea that Earth‘s energy imbalance has been increasing is based on these differences, 
which Argo data is unconcerned with. 

        energy imbalance                                        ,    स  Argo      स            

    

 As a result, the circularity objection proves less than what the paper has claimed. 

 स   , circularity objection                                             

What sustains credibility? 

                   ए        ? 

 For added measure, scientists have also estimated Earth‘s energy imbalance using 
atmospheric reanalyses, deep ocean temperature records, and physical models 
informed by observed surface warming. 

          स ,              atmospheric reanalyses, deep ocean temperature records, औ  

physical models         स           स                          

 All of which have been consistent with the CERES-Argo figures. 

   स   CERES-Argo           स            
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 If the imbalance were actually zero, the independent estimates would all have to be wrong 
for independent reasons. 

     स                      ,    स                  -                        

 And the odds of that are extremely low. 

औ   स   स                  

 In fact, the answer is not that one author was a ―clarinet instructor‖, or that the rhetoric is 
obscurantist, or that authors have done questionable things, or even lack of prestigious 
peer-review. 

       ,  स                           ―clarinet instructor‖   ,                ,              

     स स       ,         peer-review             

 It is that the paper does not perform any independent tests of the data the way credible 
studies do. 

                                                      स     स                  

 That is the bedrock of credibility of climate science. 

                                          

 And any efforts that claim to overturn that must explain how independent checks arrived at 
the same result while being flawed independently. 

औ         स                ,        स                          स                             

      -       स           

 
 
 
 
 


