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26M President confers Padma awards; Dharmendra, N. Rajam honoured 
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BJP MP Hema Malini receives the Padma Vibhushan, 
conferred posthumously to her late husband and 
legendary actor Dharmendra, on his on behalf of 
President Droupadi Murmu at the Rashtrapati Bhavan in 
New Delhi on Monday. 

 

 

 

 

 

26M. President confers Padma awards; Dharmendra, N. Rajam honoured 

                                ;      औ    .              

 Among the dignitaries present on the occasion were Vice-President C. P. Radhakrishnan, 
Prime Minister Narendra Modi, and Union Home Minister Amit Shah. 

 इस अवसर पर  प                                   .   .          ,                   , और 
                                  

 For this year, the President has approved 131 Padma awards, including five Padma 
Vibhushan, 13 Padma Bhushan, and 113 Padma Shri. 

 इस व   र   प      131                  व           ,       प              , 13         , और 
113                  

 They are announced every year on Republic Day. 

 इ           र व              पर             
 She conferred the Padma Vibhushan on legendary Bollywood actor Dharmendra 

posthumously, received by his wife and MP Hema Malini; and violin virtuoso N. Rajam, for 

exceptional contribution to their respective •elds. 

                                      र  पर                        ,   स       प    और 
स  स                         ;     व      व      .             -अप           अस   र  

              स             

„Singing violin‟ 

 „              ‟ 

 Ms. Rajam pioneered a revolutionary approach to classical music by introducing ―Gayaki 
Ang‖ — a technique that enables violin to emulate human vocals — earning her global 
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renown as the ―Singing Violin‖. 

 स                   स        ―         ‖             र                —     स           
व            व    वर     र         र      स            —   सस       व   व    र पर ―        

      ‖     प      स          
 The Padma Bhushan was presented to former Uttarakhand Chief Minister Bhagat Singh 

Koshyari; Shatavadhani R. Ganesh, who revived the classical art form of ―Avadhana‖; 
Uday Suresh Kumar Kotak, founder of Kotak Mahindra Bank; and eminent 
gastroenterologist Kallipatti Ramasamy Palaniswamy. 

          प व                                   ; ―     ‖                  प    प     व  

 र   व             आ .     ;                    स    प                      ; और   स   

         र                                                       
 The award was conferred posthumously on former MP Vijay Kumar Malhotra and ―ad guru‖ 

Piyush Pandey. 

    प र   र प व  स  स                    और ― ड    ‖                 र  पर                   
 The remaining Padma awardees will be felicitated in the second round of the ceremony to be 

held later. 

                                           स  र        सर   र     स                   
 Among the Padma Shri recipients were Prosenjit Chatterjee, one of the most influential 

figures of Indian cinema; Harmanpreet Kaur Bhullar, an inspirational figure in Indian 
women‘s cricket; para athlete Praveen Kumar; former Central Reserve Police Force 
(CRPF) Director-General K. Vijay Kumar; folk musician Mir Haji Kasam; Tamil devotional 
music artist N. Swaminathan; and traditional folk music artist Taga Ram Bheel. 

                        र     स           व               स                  ;   र    

                 र                       ; प र                  ; प व                       

(CRPF)             .           ;     स      र              ;           स          र 
  .          ; और प र प र      स          र                       

Other awardees 

                    

 While Silambam master K. Pajanivel was awarded for promoting the ancient art originating 
from Tamil Nadu, hockey coach Baldev Singh was felicitated for distinguished service to 
Indian hockey for over four decades. 

                   .                   ड                     र- स र        स               , 
व                             र              र      स  अ    स       व     स व         

स                 
 ―Kantha‖ embroidery artist Tripti Mukherjee, social worker Janardan Bapurao Bothe, and 

husband-wife duo of Dr. Ramchandra Godbole and Suneeta Godbole, who provided 
healthcare and social support to tribal communities, also received the Padma Shri. 

 ―     ‖           र            , स   स व                     ,             स          
 व     स व  और स       स           र   व      प     .                और                      
                      

 Environmentalists Devaki Amma G. and Hally War; bibliophile Ankegowda M.; Sanskrit 
scholar Vempaty Kutumba Shastry; and botanist Gambir Singh Yonzone were the others 
who received the Padma Shri. 

 प   वर  व               . और         ; प                     .; स       व व                 

     ;     व  प   व                                        र   व                 
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GS Paper 1: Society 26 May 2026 

TOPICS COVERED      
26M From black to grey 

                
26M Baby bait 

         

26M Pak. Shia Muslims deported from UAE return to lost jobs and frozen savings 

                                                     औ                             

26M. From black to grey 

                
 India might still reap its demographic dividend — the median 

age in India is 29.2 years, in stark contrast to China (median age of 
40.2), and several other European nations. 

  र  अ      अप                                 स       —   र     
        29.2       ,        (        40.2    )     अ      र प           
         अ            

 In 2026, India has approximately 370 to 380 million youth, 
aged 15-29 years, representing roughly 27% of the country‘s 

population. 

2026      र          370    380            ,           15-29       , 
  व स  र     ,                 स             27%         व  र       

 Estimates also put India‘s below 35 years population at over 
65% of the total, making it one of the world‘s youngest cohorts. 

अ          अ  स र,   र     35           आ        स                  
65% स  अ      ,   सस      व व    स स    व  स        स              

 In demographic terms, falling birth rate reflects a decline in 
fertility, linked to factors such as urbanisation, better education, 
access to contraception, and the desire for smaller families. 

  स              स ,           र           र व              ,    
       ,           ,                                                
       स    र   स               

 India‘s high life expectancy at birth (72 years) and dipping 

death rate offer the other side of the transition paradigm, implying better 
access to health care. 

  र                              (72    )                 र स     

           सर  प            र     ,     व     स व           र प        
स              

 Overall, child survival improvements are real (the Infant 
Mortality Rate has fallen to 24) but high-burden States in the north are still at a much higher 

IMR. 

स    प स ,        व       स   र व    व     (                 र 24         ),         र       -

  र व    र        IMR अ          अ        
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26M. Baby bait 

         

 The State‘s total fertility rate has dropped from around 3 in the 
1990s to 1.5 today, well below the replacement rate of 2.1 as well as the 

national average. 

र                   1990                3 स     र    1.5 र       ,    
            2.1     र      औस       स              

 At present, Andhra Pradesh has proposed ₹30,000 for a third child 
and ₹40,000 for a fourth; ₹1,000 monthly for five years; free education until 
the age of 18; provisions for mothers to work from home; enhanced funding 
for the „Thalliki Vandanam‟ scheme, which currently pays ₹15,000 per 
child for school attendance; longer maternity leave; and other Anganwadi 

and childcare support. 

व        ,               सर              ₹30,000 और                  

₹40,000; प    व             ₹1,000; 18 व                         ; 
               र स        र        व   ; व          व       प           
         ₹15,000       र   व    „            ‟                      

 व प   ; अ    अव           व अव   ;     अ   आ         व     -       

स           व         
 Indeed, France and the Nordic states were able to maintain this 

two-pronged success only by investing heavily in universal childcare, 
flexible working arrangements, paid parental leave, high-quality public 
schooling, and legal protections against career penalties that mothers are 
at risk of. 

व   व   ,    स और                स व          -      ,           -  व   , 
व    स    अ    व    अव   ,    -   व   व    स व                      
     र र पर प    व              व  स  स र        व             व          र  
  व    र      इस    र  स             र    

 Finally, ecological concerns such as water scarcity, urban 

congestion, waste management, and recycling will also be tested in the 
long term. 

अ    ,   -    ,   र        , अप               प         स  प  र       

                         पर          
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26M. Pak. Shia Muslims deported from UAE return to lost jobs and frozen 
savings 

                                                     औ                             

 Since the Iran war began, the UAE has reportedly deported thousands of Shia Muslims from 
Pakistan, home to the biggest Shia population after Iran; even as Islamabad has not openly 
taken up the issue for ‗diplomatic reasons‘, Human Rights Watch, probing the reports, says 

the cases are ‗alarming‘. 

                           स ,               प स           स     र                     व   स  

       ,       र          स स                 र      ;                   ‗           र  ‘ स  इस 

             र              , व    इ   रप             र र                      इ           
‗        ‘           

 After Iran, Pakistan has the world‘s biggest Shia population, at around 40 million, or 17% of 

Pakistan‘s total. 

             प                     स स                   ,         4         प               

         17%     
 The UAE and other Gulf Arab states are Sunni-ruled. 

      और अ        अर                 व        
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  ―The crackdown on Shia Muslims in the UAE is not new,‖ said Falah Sayed, human rights 
o•cer at MENA Rights Group. 

 ―                      पर   र व             ,‖ MENA Rights Group       व     र अ    र  
                  

 

GS Paper II: Polity 26 May 2026 

TOPICS COVERED      

26M Finance Commission transfers and equity issue 

     आ          औ                

 
 

 

26M. Finance Commission transfers and equity issue 

     आ          औ                

 Following earlier commissions, the 16th FC has retained the vertical devolution share of 41% 
for the States and continued to emphasise equity as the guiding principle in determining 

horizontal transfers. 
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प व व            पर पर     अ  सर   र      , 16       आ       र              व   र       र     
41%    स   र          र                      र        र   र                          स      

    प       व        र  र       
 During consultations with the FC, States raised several concerns regarding the structure of 

fiscal transfers. 

 व          स   पर          र   र                              स र          र अ            
          

 Since cesses and surcharges exceeded 15% of gross tax revenues, they should either be 
included in the divisible pool or capped at around 8%-10%. 

           औ         स    र र   व    15% स  अ              , इस                व     प   

                         अ व       8%-10%    स                      
 In addition, the Centre receives substantial non-tax revenues from natural resource 

extraction, asset monetisation and surplus transfers from the Reserve Bank of India. 

इस   अ   र  ,                स स            , प रस प        र                       स  
अ      अ  र           स  प         -                       

States and pressures 

     औ       
 Moreover, the growing dominance of Centrally Sponsored Schemes has narrowed their 

fiscal autonomy (the restructuring of the National Rural Employment Guarantee 
programme requires States to bear 40% of programme costs), while buoyancy of central 

taxes has slowed. 

इस   अ   र  ,                                 व    र        र         व         स      र 
        (                                      प          अ      र                  40%      

व    र   प      ),             र     व      र                
 Many States called for a reduced weight for the income-distance criterion and suggested 

adjusting it for purchasing-power differences to better reflect variations in the cost of living. 

   र        आ -                 र        र                  इस    -                अ  स र 
स         र      स   व     ,        व -  प                             र     स            
स    

 The combined shares of four major beneficiary States — Bihar (including Jharkhand), 
Madhya Pradesh (including Chhattisgarh), Uttar Pradesh (including Uttarakhand) and West 
Bengal — increased from 42.5% during the Sixth FC period to 51% under the 15th FC. 

  र             र     —       (  र  ड स   ),          (   स   स   ),          (  र   ड 

स   ) और             —    स         स   र       व          अव      42.5% स     र 15व  
 व          अ      51%        

 Continued reliance on unconditional equalisation transfers may weaken incentives for 

revenue mobilisation and fiscal discipline in weaker States. 

                आ                पर   र  र     र       र र        र   व स     और 
र        अ    स        स            र  र स        

Recommendations of Finance Commission 

    आ                

 The 16th FC accepted the Centre‘s argument that cesses and surcharges cannot be shared 
because they often finance welfare and infrastructure programmes that indirectly benefit 
States and retained 41% vertical share. 

16       आ              इस         व   र              औ         स                स   , 
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      व              र   व  अवस र                व प      र     ,    स  अ      प स  र     
               , और इस   41%                           र    

 It also abolished revenue-deficit grants as well as sector-specific and State-specific grants 
and recommended that States discontinue off-budget borrowings, bring all liabilities onto 
their budgets and maintain fiscal deficits below 3%. 

इस        -                स  -स      - व     और र   - व     अ             स      र      
    र           -                   र  , स         र      अप                 र   और 
र                3% स            र        स   र      

 It also introduced States‘ contribution to national GDP, replacing tax effort, with a 10% weight. 

इस    र-   स         पर र      GDP    र                             और  स  10%   र      

      
 However, instead of using actual GSDP shares, the FC applied a square-root transformation 

to State GSDP shares, with a weight of just 10%, far below the expected 25%. 

       , व    व  GSDP               प     र          ,  व          र        GSDP 

   स   र  पर व      प रव             ,   स     र   व  10% र      ,    अप     25% स       
       

 This significantly reduced the advantage of economically stronger States and altered the 
rankings. 

इसस         प स        र                               और      र         प रव         
 Consequently, overall devolution shares of 14 States rose marginally compared with the 15th 

FC. 

प र    व प, 15       आ                14                    र     स   र            व          
 Under the 16th FC, the southern States‘ share has risen slightly to about 17%, while the 

share of the largest beneficiary States has fallen to just under 50% — a shift of only about 
1.2% in favour of the southern States. 

16       आ       अ            र           स   र          र      17%         ,      स स  
           र           स   र     र 50% स          र        —    प रव          र        प  

     व       1.2%        
 The balance between equity and efficiency has changed only marginally. 

       औ              स           व         प रव            
 Under the 15th FC, efficiency-related criteria accounted for 25% of the weight and equity 

criteria for 75%; under the 16th FC, this has shifted to 30% and 70%, respectively — an 

adjustment too small to significantly alter outcomes. 

15       आ       अ          -स           ड       र 25%     स     -स           ड       र 75% 

  ;      16       आ               30% और 70%           —    प रव    प र        
             व                           

Devolutions with alternative schemes 

                         -      

 If the FC had assigned a 25% weight to the square root of GDP contribution while 
reducing the weight of income distance to 27.5%, Karnataka‘s share would have increased 
from 4.131% to 4.928%, Maharashtra‘s from 6.441% to 7.218%, and Tamil Nadu‘s from 
4.097% to 4.867%. 

        आ    (FC)    GDP                     25%                   आ            र    
    र 27.5%  र          ,                 स  4.131%         4.928%,    र       6.441%    
     7.218%,           ड     4.097%         4.867%          

 With 25% weight (and 27.5% weight to income distance), they would have increased to 
8.698%, 5.517% and 5.478%. 
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25%     (और      र     27.5%    )      पर,         स   र     र      8.698%, 5.517% और 
5.478%          

 In India, unlike other large federations such as Australia and China, States with greater 

political influence in terms of parliamentary representation are not necessarily the 
economically stronger ones. 

  र    ,          और       स  अ       स              वपर  , स स            व    स        अ    

र           व र    व    र     व     प स         प स  अ    स               
 Consequently, these States tend to receive higher fiscal transfers. 

प र    व प,  स  र        अ                                    व    र        
 Since the FC‟s primary objective is to address both vertical and horizontal fiscal 

imbalances, future FCs should place greater emphasis on fiscal capacity and •scal 
outcome indicators rather than relying predominantly on non-fiscal indicators. 

          आ                                                            र  र     , इस    

  व          आ                 र-र        स       पर     र र                              
                        पर अ                   

 Additionally, they should adopt more data-driven approaches for assigning weights, such as 
the principal component analysis method. 

इस   अ   र  ,   र       र   र               अ        -आ                  अप          ,   स  
                                   

 

GS Paper II: Governance 26 May 2026 

TOPICS COVERED      

26M SC blames NTA for leak of 2026 NEET paper 

               2026 NEET                 NTA                    

26M Minister calls for report from CBSE as Class 12 exam results trigger concerns 

    12                                       CBSE                 
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26M.  SC blames NTA for leak of 2026 NEET paper 

               2026 NEET                 NTA                    

 The Supreme Court on Monday squarely blamed the National Testing Agency (NTA) for 
the National Eligibility-cum-Entrance Test-Undergraduate (NEET-UG), 2026, paper leak, 

saying the exam body sadly had not learnt its lesson even two years after the previous 
security breach in 2024. 

               स  व र                       (NTA)                              -      

(NEET-UG), 2026    प पर            स           र   र    और        पर    स        2024        

 प    स र             व              स        स     
 It had directed the constitution of a committee headed by former Indian Space Research 

Organisation (ISRO) Chairman K. Radhakrishnan to recommend changes in the way the 
NTA conducted the crucial annual exam for medical admissions across the country. 

 अ        प व                               (ISRO) अ      .              अ         स     

      र                   ,          र       ड    व                    वप    व      पर       
स         स   र स        स    

 The recommendations of the monitoring/high-powered committee included the shift to a 
computer-based test (CBT) mechanism. 

    र   /        र      स         स   र              आ            (CBT)           र 
    व           

 The doctors‘ body pointed out that, unlike the Union Public Service Commission (UPSC) or 
the State Selection Commission (SSC), the NTA was not directly answerable to Parliament. 

 ड   र     स                              आ    (UPSC)                आ    (SSC)    
 वपर  , NTA स    स स          व               

 It operated under the Ministry of Education, shielding it from direct audits by the 
Comptroller and Auditor General (CAG), and mandatory probes by Parliamentary 

Committees. 

                   अ          र     ,   सस                                      (CAG)  व र  
       ड  और स स    स          अ  व         स      र        

 ―The recurrence proves that cosmetic administrative tweaks and expert committees like the K. 
Radhakrishnan Committee are inadequate without a fundamental legislative overhaul,‖ the 

petition has contended. 

 ―   प  र व     स    र           .                   स   व     स        और स       स    

    व,         व     स   र         अप        ,‖                       
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26M. Minister calls for report from CBSE as Class 12 exam results trigger 
concerns 

     12                                       CBSE                 

 After multiple students complained about the new On-Screen Marking (OSM) system, which 
was introduced by the Central Board of Secondary Education (CBSE) for evaluating Class 
12 answer papers this year, Union Minister for Education Dharmendra Pradhan stated 
that he had asked the CBSE for a detailed report on the glitches. 

 इस व       12      र प                                                  (CBSE)  व र         
        -            (OSM)             र                          ,                      

                      CBSE स                 पर  व      रप              
 The CBSE has been in the eye of the storm recently with Class 12 students and parents 

complaining about the OSM system and the struggles they have faced in the re-evaluation 

process after the completion of the board examination. 

                CBSE  वव              र     ,          12        और अ    व  OSM           
  ड  पर    स                 प                             इ              र र       

 ―The expert team will examine the overall IT infrastructure robustness and assist in taking 
corrective measures to ensure that login authentication, user access systems and payment 
gateways are accurate and in order,‖ an o•cial from the Ministry of Education explained. 

                   अ    र          , ― व         स   IT अवस र                       र    
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और    स         र        स   र             स       र                   र ,  प        
प           और           व  स    व    व        ‖ 

OSM system 

 OSM       

 In the OSM system, instead of traditionally checking physical copies, the evaluators checked 

the scanned answer sheets onscreen. 

 OSM          प र प र   प स                             , पर                     र प         
        पर     र                

 O•cials in the Education Ministry con•rmed that 98 lakh answer books were scanned and 
evaluated digitally. 

                अ     र      प           98       र प                  र  ड      प स  
                    

 Experts said that each answer book had an average of 20 sheets, which means that nearly 
1.96 crore pages were scanned in a compressed timeline, at centres with varying 
infrastructure and partially trained sta•. 

  व                          र प          औस   20 प      ,   स   अ              1.96  र   

प       स       स       पर                  अवस र    अ  -अ     र       और       र      
                     

 Several students who had applied for re-evaluation for their marks said they received wrong 
answer sheets. 

        ,         प                    व           ,                      र प                   
 He alleged it may not merely be a ―rechecking‖ issue but a serious answer-sheet mismatch. 

  स    र प               व  ―र       ‖                      र प              र               
         स        

 CBSE o•cials told The Hindu that there was indeed a mix-up with regard to the student‘s 

Physics answer sheet and his original answer book was handed over to him. 

 CBSE अ     र                                          र प             र व   व              

   और  स         र प        स  स प        

Teachers‟ warning 

                  

 The CBSE had been warned by teachers as early as February 2026 that evaluators had not 
received structured training in the OSM system. 

 CBSE     रवर  2026              व र      व               पर        OSM          
  व                         

 While the CBSE had promised that the OSM method of evaluation would lead to greater 

transparency, speed, and accuracy, according to its own data, over 68,000 answer books had 
to be rescanned due to poor image quality, and over 13,500 were pulled for manual 
rechecking. 

         CBSE    व               OSM          प     अ    प र      ,     और स           , 
       स   अप            अ  स र,  र     व    व        र  68,000 स  अ      र प            
    र        र   प   और 13,500 स  अ           अ  प                            

 In the results announced earlier this month, Class 12 pass percentage dropped by three 
percentage points from last year to 85.20%. 
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 इस                         प र            12                 प    व                   

      अ     र र 85.20% र       
 Having received lower than expected marks, students began applying in large numbers for re-

evaluation on the portal, which opened on May 19 and almost immediately crashed due to the 
heavy traffic. 

 अप    स     अ                            स        प                   प     पर  व     र       

    ,    19            और   र             र         र               
 After encountering the glitch, students were stranded mid-process as the CBSE pulled out the 

application link from its website entirely. 

                                               स          CBSE    अप   व  स इ  स   व    

     प र   र            
 Students who had paid fees on May 20 reported that payment was deducted but no 

confirmation was received. 

 20                 र   व                                             प                    
 Login failures, application submission errors, download failures continued to be reported,‖ a 

parent told The Hindu. 

        व    ,  व         र              और ड     ड  व            र स         र   ,‖    

अ    व                       
 Students who managed to access their scanned answer sheets shared screenshots on social 

media of copies that appeared blurred, unreadable or having rotated pages. 

             अप                र प              ,        स       ड   पर       , अप        
         प     व                     स         

 ―Some scans showed overlapping elements — browser bars, timestamps — obscuring the 
actual written content. 

 ―             वर   प     व —     र   र,   इ     प —          ,   सस  व    व        

स            
 Evaluators have complained of screen fatigue, poor scan resolution and missed answers 

during the OSM process,‖ pointed out educationist and RTI activist Keshav Agarwal. 

 पर        OSM            र            ,  र         र        और   र                    
  ,‖      व  और RTI                               

 Many students received main answer booklets but supplementary sheets were absent. 

                   र प                     प र     स अ  प          
 

 

GS Paper II: International Relations 26 May 2026 

TOPICS COVERED      

26M India-U.S. ties, Iran crisis in focus as Quad Foreign Ministers meet today 

                      आ      ,     -              औ                   
26M India and Australia – bridging the trade and trust barrier 

     औ           –        औ                          
26M QUIZ 

26M Cambodia‟s conscription law takes eect amid Thai tensions 

                                                          
26M In Sudan‟s war economy, gold keeps •owing as miners risk mercury and collapse 

                                 औ                                              
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26M. India-U.S. 
ties, Iran crisis in 

focus as Quad 
Foreign Ministers 
meet today 

                      
आ      ,     -

              औ  
                 

 The Ministers 
last met on July 1, 2025, 
when they updated the 
goals for the 
quadrilateral grouping, 
simplifying them to four 
areas: maritime and 
transnational security, 
economic prosperity and 
security, humanitarian 
assistance and 
emergency responses, 
and the launch of the 
Quad Critical Minerals 
Initiative. 

  व               प         1       2025          ,                     स               
अ      र              र         स            : स     और अ  रर      स र  ,       स      और 
स र  ,    व   स       व   प               ,                                   र    
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26M. India and Australia – bridging the trade and trust barrier 

     औ           –        औ                          

Is a comprehensive India-Australia Free Trade Agreement (FTA) in the o•ng? 

                 -                            (FTA)                   ? 

 With the Australian Foreign Minister Penny Wong in India for the Quad Foreign 
Ministers‟ meeting, there is anticipation that a Comprehensive Economic Cooperation 
Agreement (CECA) may be inked. 

                                   र                                       प                
           र                  आ                  (CECA) पर      र    स        

 This would expand the 2022 Economic Cooperation and Trade Agreement (ECTA) that 
had opened 100% of the Australian market to India while India reciprocated with roughly 
70% market access covering nearly 91% of trade value. 

   2022    आ           औ                (ECTA)     व   र     ,   स     र         

                   100%            ,        र          70%                       ,    
     91%                 वर  र       

 Meanwhile the West Asia crisis has forced upon India — in the words of the Chief 
Economic Adviser — a ―balance of payments crisis stress test‖, making trade expansion 
and courting investments an urgent necessity for the country. 

इस                           र  पर —      आ                        — ―              

          ‖   प        ,   सस     प र  व   र और   व           र              अ   व       
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 India has been in a hurry over the past year to conclude trade agreements; geopolitical 
fragility and the unpredictability of tari• politics have pushed India to sign agreements with 
the EU, the U.S., New Zealand and the U.K. 

 प       व        र     प र स               स  अ      प                   ;   -र        

अ   र   और                  अ              र                ,        ,          और          

          स   स       र             र           

The problems with Australia 

                        

 Since ECTA, bilateral merchandise trade doubled from $12.2 billion in FY 2020-21 to $24.1 
billion in FY 2024-25. 

ECTA          वप    व       प र         2020-21    12.2          स     र         2024-25 

   24.1                  
 Australian exports to India account for nearly two-thirds of the bilateral trade. 

  र                          वप       प र           -         स      
 Even in services, where bilateral trade has crossed $10 billion, Australia‘s higher 

education sector alone accounts for close to 60%. 

                         ,        वप       प र 10          स  अ              ,                 

         अ          60%    स   र  र        
 In contrast, investment tells the opposite story: as of 2024, Indian investment in Australia had 

touched nearly $32 billion against Australia‘s cumulative FDI into India of about $18 billion. 

इस    वपर  ,   व            अ                 : 2024                  र      व        

32             प           ,        र                 स                       (FDI)      

18              
 Australia‘s 2025 Economic Engagement Roadmap for India identified four bilateral 

‗superhighways‘: clean energy, education, tourism, and agribusiness. 

            2025 आ                          र   वप    ‗         ‘              :          , 
    ,      , और     -        

 Despite being compelled to keep India‘s most vulnerable sectors (dairy, wheat, rice, sugar 
and chickpeas) outside ECTA, Australian farm exports to India have risen by nearly 90%, 
while Indian agricultural exports to Australia have grown more modestly by 35%. 

  र     स स  स व            (     ,      ,     ,      औ     )    ECTA स     र र         व   , 

  र                                90%          ,                    र                

  व  35%         
 The average Indian farm is about 0.73 hectares; the average Australian farm exceeds 1,400 

hectares. 

  र     औस                 0.73           ,                  औस            1,400         स  
अ        

 Agriculture contributes around 16% to India‘s GDP and 2.5% to Australia‘s. 

       र     GDP         16%                 GDP         2.5%                 
 For Australia, agriculture is an export industry. 

                                         
 For India, it is a livelihood that supports more than half of its population and remains the 

bedrock of its food security. 

  र                                ,     स       स  अ             स      र          
 स                    र             

 Indian farmers, even with subsidised inputs, remain structurally exposed to monsoon 
variability, fragmented landholdings and thin margins. 
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  र      स  , स  सड      इ प              व   , स र        प स                   ,       

            , और                      स व           र        
 Protecting the Indian market from cheap Australian imports, particularly wheat, is not a 

negotiating position; it is a political necessity. 

स                   ,  व    र      , स    र        र    र    र     व     व                   
  ;       र         व          

 Agriculture can become the sector through which India converts Australia‘s demand for 
market access into a broader opportunity for institutional cooperation and investment. 

     व         स         स         स    र ,                                       प  

              और          अवसर    प रव      र स    
 Two low-hanging fruits stand out. 

                  प    प स  स             
 First, the future of India-Australia agricultural trade must depend less on tariffs• 

concessions and more on mutual recognition of biosecurity and phytosanitary standards. 

   ,     -                          व                 पर           -      और             

         प र प र         पर अ        र             
 Building on the 2025 organic products arrangement, both countries can expand 

cooperation in digital certification, quarantine protocols and regulatory alignment. 

2025                          र पर,                         ,               ,     
                  स         व   र  र स        

 Second, Australia‘s strategic opportunity in India may lie beyond agricultural commodities and 
in exporting the systems that make modern agriculture possible: precision farming 
technologies, cold-chain infrastructure, water management expertise and climate 
adaptation practices. 

  व   ,   र                 र       अवसर   व       व      स         र               
                   स                         स  व         ,   स  —                ,     -    

        ,                  ,                              
 India loses anywhere from 15% to 35% of its agricultural output to pests, disease and post-

harvest inefficiencies every year. 

  र        व   अप         प          15%    35%    स      ,     ,         -      

             र              
 Australia‘s extensive experience in dealing with drought cycles, heat extremes and water 

scarcity is knowledge that would interest India. 

       ,           ,             स    प                      प  अ   व  स            
  र          प      स      स        

 However, this experience sharing must go hand-in-hand with real investments. 

       , इस अ   व-स    र     स   व    व           स     प स   व        
 Australian capital, technology and know-how must register a deeper presence inside 

India‘s agricultural sector — in storage facilities, logistics networks, farm-level tools and 
agri-technology partnerships between firms, universities and local governments. 

               ,          , और               र                 अ      र   स   प          
      —   स                 ,                 ,     -            ,       प    , 
 व व व       और        सर  र             -                         

 Rather than making the new FTA one of absolute symmetry in market access alone, India 
and Australia should make it an agreement based on complementarity across trade and 

investment. 

   FTA      व      र प        प    स         स     र           ,   र  और             इस  
   प र और   व                   पर     र  स                   
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26M. QUIZ: Africa Day 

 Africa Day is observed every year on 
May 25 to mark the establishment of the 
Organization of African Unity in 1963 at 
Addis Ababa, Ethiopia.  

 The organisation aimed to promote 
African unity, end colonialism, and strengthen cooperation among African nations. In 2002, it 
evolved into the African Union.  

 
 

26M. Cambodia‟s 
conscription law takes 

e•ect amid Thai tensions 

                             
                             

 Cambodia‘s new 
conscription law, which 

establishes penalties of up to five 
years in prison for those who 
evade military service, has come 
into e•ect, Prime Minister Hun 
Manet said on Monday. 

      ड                            
     ,   स   स    स व  स       व    
       प    व                
  व      ,               ,  स  
                      स  व र    
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26M. In Sudan‟s war economy, gold keeps •owing as miners risk mercury and 
collapse 

                                 औ                                              

 Gold has become a major source of funding for Sudan‘s treasury after the country lost over 
two-thirds of its oil revenues with the secession of South Sudan in 2011. 

 2011                  अ                   र   व      -         स       पर स    स ड            
        व प                        

 The precious metal accounted for 70% of national revenues in the years that followed South 
Sudan‘s departure, providing the Sudanese government with much-needed foreign currency. 

      स ड      अ                  व      इस                 र      र   व    70%    स       

    ,   सस  स ड    सर  र    अ      व     व                
 Most recently, gold has been at the centre of the ongoing war between the military and the 

paramilitary Rapid Support Forces (RSF). 

        स      स    स    और अ  स                       (RSF)          र                 र       
 Large quantities of gold have been smuggled out of the country to •nance paramilitaries, who 

control gold-producing areas in Darfur and Kordofan, according to United Nations-

commissioned experts. 

              व र          व         अ  स र,             स        स     र   र    र             
     अ  स             व प             स  ,           और            स      प         पर 
       र        

 Zahir Adam, a 35-year-old father from the Darfur city of el-Fasher who worked in gold mining 

for more than a decade, said the sector has drawn many people since the war broke out over 
three years ago. 

   -        र    35 व     प         आ  ,                स  अ    स      स              
        ,               व   प                         इस        अ                            

 Sudan produced 70 tonne of gold last year, up from 64 tonne in 2024, according to official 
figures, making it one of Africa‘s top producers. 

       र           अ  स र, स ड       प    व   70    स         प        ,    2024    64      , 
  सस     अ               प                      

 Artisanal and small-scale gold mining accounts for the majority of gold extracted in the 
sprawling country, where safety standards are largely ignored. 

 इस  व                     अ       स           प र प र  और        र          ,      स र   
            प   प स  अ                  
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26M. Why is the Indian rupee falling? 

                           ? 

 Thus, a currency‘s exchange rate is closely tied to the country‘s balance of payments (to 

and from the rest of the world). 

अ     स                                         ( व व    अ           और   स              ) स  
       प स                
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 India has consistently run a merchandise trade de•cit, with imports of goods (especially oil) 

exceeding exports. 

  र       र                     स      र   र     ,      व              ( व    र    )        स  
अ    र       

 The deficit in its merchandise trade account is partially offset by a surplus in India‘s 
invisibles. 

इस                                     प       र                 अ       व र           
 That is mainly thanks to foreign currency inflows from the export of services, particularly 

software, and to the large remittance inflows from migrant workers, especially in West 
Asian countries. 

                ,  व    र         ,           स        व               व स         व र       
                               ,  व    र                   स         र   ,      र  स  व      
    

 Overall, India‘s current account, which is the sum of merchandise trade and the invisibles 

accounts, has been in de•cit (Table 1). 

स    प स ,   र              ,    व       प र और अ                  ,         र       
 The gap in the current account, between the foreign currency payments India owes to the 

rest of the world and the foreign currency payments it receives, has been bridged by inflows 
through the capital account, mainly foreign investment and loans. 

             व  अ  र,      र   व र   व व             व     व                  और       व          
                      ,    प                         स       व     व  ,         व       व   और    , 
 व र              

 If the current account deficit is more than offset by a surplus in the capital account, the 
excess foreign currency received is added to the country's foreign exchange (forex) 
reserves (Table 1). 

                     ,               अ       व र  अ            स                 ,         अ   र   

 व                                      (            )                      

How do capital out•ows weaken the rupee? 

                                         ? 

 Foreign direct investment (FDI) is mostly in new or existing factories and businesses and, 
as a result, has some ties binding it to the host country. 

                  (FDI)           अ व                 और   वस                   ,   स   
  र   स              स            स              

 In comparison, foreign portfolio investment (FPI), which involves purchases of stocks or 
bonds, is highly volatile and driven by speculation. 

इस    वपर  ,                         (FPI),   स      र  अ व     ड      र                , 
अ      अ   र     स        स     र           

 Portfolio investors enter a country seeking quick financial returns and exit at the first sign of 
risk or when higher returns are offered elsewhere. 

प            व     व र   व                    स          व    र      और              स     

अ व  अ    अ              पर   र      र               
 Capital outflows imply that investors withdraw their investments in rupee assets and 

exchange them for dollar assets, leading to a tumble in demand for the rupee and in its 
exchange rate. 

प          व      अ           व         आ                 स  अप     व         र           
आ                    प रव      र        ,   सस   प           और  स    व      र      र व      
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 The periods of rapid depreciation of the Indian rupee have each been characterised by 
worsening of the trade account, FPI outflows, or both. 

  र     प                            र      व                                 , FPI 

        , अ व       र       

What is the role of the RBI? 

                 (RBI)                 ? 

 When foreign investors rush out by selling their rupee assets for dollars, the RBI props up the 

rupee by selling some of the dollars (or treasury bonds) from its reserves. 

    व       व    अप    प       र  प रस प            र ड  र  र            र          ,    

RBI अप     ड र स      ड  र (अ व     र     ड)     र  प      स  र           
 This raises the demand for rupee and slows its decline (as it did during October 2024-January 

2025 and August-December 2025) (Chart 2). 

इसस   प                   और  स   अव                  प      ,   स     अ    र 2024-  वर  
2025     अ   -  स  र 2025      र        

 India‘s forex reserves remain sufficiently large: they stood at around USD 691.11 billion at 

the end of March 2026, enough to cover 10.8 months‘ worth of the country‘s imports (as of the 
end of December 2025). 

  र                       अ      प       प स               2026    अ              691.11     

               ,      स  र 2025    अ             10.8                  प र   र          प      

    
 That is a mighty armoury the RBI can deploy to shield the rupee against impending 

speculative tides. 

               आ               ,   स    प    RBI  प      स    व  स          व  स        
      र स        
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26M. Indian mobile market hit as global semicon industry faces „severe 

mem�ation‟ 

                            „              ‟                                    

 India sees shortage of sub ₹10,000-₹15,000 phones as leading chips manufacturers divert 
capacities to meet humongous demand for high-bandwidth memory required to support AI 
infra. 

   र     ₹10,000-₹15,000 स          व                       र                   प         AI 
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अवस र       स           व       -  ड व       र       र          प र   र          अप     प    

            र       
 The semiconductor industry globally is experiencing a severe structural ―memflation‖ 

(inflation caused by memory chips shortage), with skyrocketing prices leading to huge 
disruptions in price sensitive consumer electronics and mobile phone markets in India, said 
industry experts. 

 व   व    र पर                      र स र       ―        ‖ (    र    प        स    प   

      )    स      र र     ,   स     र             र  व            और   र         -स व       

 प      इ        स  व      इ          र           व    प          ,  स         व         
     

 The key reason is that global wafer and advanced packaging capacities are increasingly 
being allocated toward high bandwidth memory (HBM) and AI infrastructure due to 

significantly higher demand and margins. 

        र           व   व  व  र और      प                              और अ               

     र     -  ड व       र  (HBM) और AI अवस र        र अ     व             र       
 Dynamic Random-Access Memory (DRAM) is a type of computer memory used in PCs, 

laptops, and smartphones to temporarily store data that the processor needs to actively use. 

              -             (DRAM)       र          र     र       स   
 प    PCs,   प  प और         स     स ड       अ       प स  स       र   
                      स     स सर    स     प स   व               

 While NAND is a type of memory storage used in smartphones 

that retains data even without power. 

 व    NAND       र        र     र        स    प            स         
        और                 पर    ड       स र    र        

India very vulnerable 

                      

 B.V. Naidu, a foundational architect in India‘s semiconductor and 
Electronics System Design and Manufacturing (ESDM) ecosystem 
and a former president of IESA, said India is extremely vulnerable to 

memory chip shortage due to its heavy reliance on electronic component 
imports and a consumer base driven by price elasticity. 

   र     स     ड  र और                                           

(ESDM) प  र            र         व      र     IESA    प व  अ      .  . 
                इ                      पर   र      र   और     -

स व        प         र      र    र      र    प               अ     

स व           

26M. W. Asia crisis may push FY27 fertiliser subsidy over 

₹3 lakh crore 

                     FY27                 ₹3             
                

 India‘s fertiliser subsidy bill could exceed ₹3 lakh crore in FY27, 
nearly double the Budget Estimate of ₹1.71 lakh crore, as the West Asia 
crisis drives up global prices of urea, LNG and other key inputs. 

       र  स            स  इ                                    र  
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   र  , LNG और अ        इ प      व   व           व          स    र      व र  स  सड      

FY27    ₹3          स  अ       स      ,        अ      ₹1.71                             
 If elevated prices and supply disruptions continue into the Rabi season, it may even touch 

₹3.5 lakh crore,‖. 

                और  प       व                  र  र      ,       ₹3.5             प     

स      ,‖    व र   अ    र          
 In the FY27 Budget, Finance Minister Nirmala Sitharaman had provided ₹1.7 lakh crore of 

fertiliser subsidy that includes ₹1.16 lakh crore for urea sector (both domestic and imported) 
and ₹54,000 crore for phosphorus and potash sector. 

 FY27                                    व र  स  सड         ₹1.7               व         
  ,   स      र       ( र    और            )        ₹1.16          और      रस     प         

       ₹54,000                
 In 2025-26, the fertiliser subsidy was pegged at ₹1.86 lakh crore (Revised Estimate). 

 2025-26     व र  स  सड     स       अ      ₹1.86          र           
 In the case of LNG, the principal feedstock for urea production, prices have risen from nearly 

$10.4/MMBtu in late February to around $17.4/MMBtu by early-May, 2026 after peaking 
nearly $25.4/MMBtu during early-March. 

    र     प              ड     LNG                    रवर     अ           $10.4/MMBtu स  
   र    2026                  $17.4/MMBtu      ,                               

$25.4/MMBtu    प             

 

 

 

 

 

 

 

 

 

 

26M. Huawei‟s „chip queen‟ in China‟s tech folklore 

                           Huawei    „        ‟ 

 For decades, chip progress was driven by shrinking transistors and packing more of them 
onto a single chip, making computers faster, cheaper and more energy effcient, a pattern 
known as Moore‟s Law. 

           प             र               और         प पर अ    स                  स  स       

     र  ,   सस        र    , स    और अ        -        ; इस  व                                
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 But as semiconductor scaling approaches lithographic and atomic limits, Moore‟s Law has 

become less effective, forcing the industry to find new ways to boost performance. 

         स -  स  स     ड  र                   और पर     स          र   प     र     ,        
           व          र     ,   सस                              र          प  र       

Huge challenge 

              

 For Huawei, that challenge arrived earlier and more brutally than for many rivals.  

 Huawei                         व   व               प    और अ       र  प        
 U.S. sanctions beginning in 2019 cut the company off key foreign chip technologies and 

leading-edge manufacturing, threatening its businesses from smartphones to 
telecommunications equipment. 

 2019 स                               प            व       प        और अ                

       स  व      र     ,   सस           स     र   रस   र  प र       स     वस       व       
 New U.S. curbs subsequently put many of Huawei‘s domestic partners and competitors in a 

similar predicament, increasing the importance of post-Moore‟s Law semiconductor 

technologies. 

 इस          अ   र              Huawei        र    स     र  और     प            स           

   ड       ,   सस  प   -       स     ड  र              व         
 He introduced on Monday what Huawei calls the ―Tau Scaling Law‖, a principle the Chinese 

technology company says can guide chip development as Moore‟s Law weakens. 

 स  व र           Huawei  व र        ―Tau Scaling Law‖    प       ,   स                 
  प       स   स                                  र प       स     प  व  स              र 
स        

Mass production 

                      

 Huawei said her team has spent the past six years applying it and has mass-produced 381 
chips based on the approach. 

 Huawei                        प       व   स  इस  स                      और इस      र पर 
381             प      पर   प             

 The principle argues that the semiconductor industry should shift its focus from shrinking 
transistors to speeding up transmission speeds across devices, circuits, chips and computing 
systems. 

     स                 स     ड  र                 र           र            प र  , स     , 
   स और                         स               पर             र          

 Born in 1969 in Changsha in the southern province of Hunan, she joined Huawei in 1996 as 
an engineer after earning a dual bachelor‘s degree in semiconductor physics and 
communication engineering and also a master‘s degree from Beijing University of Posts 
and Telecommunications. 

                               1969               स     ड  र        और स   र इ       र         र  
       ड                                                      स      र  ड         र          

1996    Huawei    इ      र     प                   
 In 2004, the company formally established HiSilicon, its chip design unit, which He helped 

build from a small internal department into one of the world‘s broadest semiconductor 
operations. 

 2004      प      औप   र   प स  अप     प  ड  इ  इ    HiSilicon       प     ,   स           
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         र   व    स   व  स   र           स स     प  स     ड  र स                     वप    
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26M. Physicists are 
finding new ways to 

make electrons act 
strangely 

                      
                 
                  

                  

 Science advances 
when scientists recreate 
what they find in nature in 
new conditions; that is how 
we got air travel, lasers, 
nuclear power, 
antibiotics, and 
semiconductors; 

something similar maybe 
happening with quantum 
materials — materials 

whose properties arise 
from quantum physics 

effects. 

 व                      

व                         
  ,  स     प र           प    
        र     ; इस     र     
         ,     ,         

    ,         , और 
                ; इस     र 
             स  व          

         स         र      — 

 स  प                      

             व  स    प   

         
 Scientists have 

found that inside some 
materials, in extreme 
conditions, electricity 

behaves in highly unusual 
ways. 

व           प              

प           र, अ      

प र          ,        अ     

अस         र स    व  र 
 र       

 The electrons stop 



 
 

  
 

  

P
ag

e3
1 

being independent particles and begin moving together. 

         व            प          र        र         और    स        र            

From ramp to staircase 

                  

 Physics has made many weird discoveries — but a real contender for its weirdest find is the 
fractional quantum Hall effect (FQHE), which is where electrons behave in those strange 

ways. 

          अ     व               —        स   स स   व               व    व    व   र        

                (FQHE)   ,   स   इ          अस       र    स    व  र  र       
 If electricity flows through a metal plate when a magnetic field is pointing perpendicular to the 

plate, the current experiences a sideways push. 

      स               स   व      व        र      और  स पर                   व                
   ,      र  प  व               अ   व  र       

 (One reason this was odd was that J.J. Thompson would not discover the electron 18 years 

later.) 

(    व    इस                  .  .           इ              इस   18 व             ) 
 Scientists later explained why: the magnetic field pushes moving charges sideways, causing 

electric charge to pile up on the plate‘s edges, creating a voltage across the metal. 

व                  इस     र   प       :                     व       प  व                   , 
  सस   व      व               र  पर                  और          र-प र व        प            

 This came to be called the Hall effect. 

इस                         
 The compass in your smartphone uses it to point north. 

 प                 प स   र                   इस   स          प     र       
 As usual, the rise of quantum mechanics complicated the picture. 

स                ,                    व  स    इस  व      और अ                   
 In the early 1980s, physicists were studying very clean materials at temperatures just a 

fraction above absolute zero, using magnetic fields. 

1980      र     व     ,       व  अ      व   प        अ              स       अ    

  प    पर                 स      स   र र       
 When they increased the strength of the field beyond a point, the resistance the current was 

experiencing — called the Hall resistance — stopped changing smoothly. 

                                     स    स  अ         ,      र   व र  अ   व         र   
   र   —   स                         — स      प स                    

 Instead, it took discrete values. 

इस        पर,  स   प             र     र    र      
 For example, when before it could change from 1 to 1.1 to 1.2 to 1.3 and so on, now it could 

change only to 1 or 2 or 3 or so on, like climbing stairs rather than being able to use the ramp. 

    र        ,      प       1 स  1.1, 1.2, 1.3        प रव        स      , अ       व  1, 2, 3 

                र स      ,                   पर स              र       
 In other words, physicists found the resistance became quantised. 

  सर         ,       व      प          र                      
 And they called it the integer quantum Hall effect. 

और        इस                                   



 
 

  
 

  

P
ag

e3
2 

 Once again, they soon found an explanation. 

     र प   ,               इस    प    र            
 Normally, the electrons in a material can have a range of energies. 

स       ,   स  प        इ           प स          व            स        
 But when there is a strong magnetic field acting on them, the range becomes a set of levels, 

called Landau levels. 

            पर                          र     ,           -स                 र     प रव     

          ,                              
 In this condition, the material becomes an insulator on the inside and a very good conductor 

on its boundaries. 

इस अव      , प        र स                अप   स      पर अ                          

Ocean of electrons 

                    
 Sometimes, the Hall resistance occurred only in whole-number steps (1, 2, 3, …) but 

sometimes it could occur as fractions: 1/3, 2/5, 3/7, etc. 

   -                 व  प       (1, 2, 3, …)               ,          -                 प    
              : 1/3, 2/5, 3/7      

 At first glance, this should be impossible: electrons are indivisible particles — you cannot 

break them up into smaller pieces — and each electron carries a fixed amount of electric 
charge. 

           ,    अस  व                :         अ व           —  प                   
 व            र स    — और       इ                  व      व   व    र       

 The answer came from quantum mechanics when many electrons come together to interact 

strongly, they form a collective quantum state — a sort of liquid state in which it is impossible 
to distinguish individual electrons. 

   अ    इ          स     र      प स  पर पर       र     ,    व     स        व     अव    
        र      —     स   व अव   ,   स           इ           अ  -अ   प       अस  व    
         

 This is like an ocean: you cannot isolate the single water droplet you dropped in it. 

      स  र    स      :  प  स   ड             -        अ         र स     
 And much like waves in the ocean — where no single droplet travels to the shore but the 

water as a whole has a moving pattern — a part of the collective quantum state can behave 
as if it possesses only a fraction of an electron‘s charge. 

और    स  र     र             —                              प      ,      स प          

       प              — स        व     अव               स    व  र  र स             स   
प स इ           व        व     अ       

 Physicists generally call these parts quasiparticles. 

      व  स        इ                                 
 They were of a type called anyons. 

व                 र        

 „Faking‟ a feld 

       „      ‟      
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 The FQHE gives rise to anyonic quasiparticles. 

                  व   प      स      प    र       
 But to create the effect, physicists need to apply a very strong magnetic field to the material 

— sometimes even stronger than the one in a hospital MRI scanner. 

      इस    व      प    र         ,       व      प     पर अ                           र   
प       —    -    अ प         आ आ        स     अ              

 And the material had to be very clean (i.e. almost entirely free of impurities) and held at close 
to absolute zero. 

और प        अ          (अ          प      अ        स      )                        प    

पर र    प        
 FQHE — but especially the anyons it gives rise to — could help quantum computers of the 

future protect information from noise, which is one of the enterprise‘s hardest unsolved 
problems today. 

         —  व    र इसस    प        व           —   व                         स        
  र स  स र    र       स       र स      ,       इस        स स       अ स     स          स  
       

 It was based on doing something really clever, if also very sophisticated: if a strong magnetic 
field organises a material‘s electrons in unusual patterns, could the field‘s role be ‗faked‘ from 
within the material itself? 

      अ        र,     प अ          ,  व  र पर     र    :                          स  
प        इ           अस      प          व      र     ,         स                  ‗अ   र ‘ 

 व   प           र स          स      ? 

 Graphene is a sheet of carbon atoms arranged in a honeycomb pattern. 

            पर             पर    ,                     स  स र         व              
 Since the 2000s, physicists have found that if you stack one layer of graphene on another and 

turn it by a small angle — i.e. twisted bilayer graphene — the electrons in the stack behave 

oddly. 

स   2000        स ,       व      प                          पर       सर  पर      पर र  र  स  
         पर               — अ                           —     स स र       इ       अस      

  व  र  र            
 The grid of atoms in this structure forms what is called a moiré superlattice, which 

essentially significantly slows the electrons down. 

                इस स र       व             स                            ,          इ           
अ            र          

 Twisted bilayer graphene has many odd electronic properties. 

                         अ     व    इ                      
 However, it does not slow electrons down enough to create a sufficiently robust collective 

quantum state. 

       ,    इ           इ               र         प       प स  स    स        व     अव    
          स    

 On the other hand, the FQHE demands that the electrons‘ mutual repulsion must be the 

stronger force. 

  सर   र, FQHE     व                 इ           प र प र          अ                

    
 Enter pentalayer graphene. 

अ   व                              
 With five layers — with each layer turned by a small angle relative to the one below — placed 

atop a substrate of hexagonal boron nitride, the electrons‘ kinetic energy dropped enough 

for electron-electron interactions to become dominant. 
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प    पर      स   —            पर       व    पर                          पर             — और 
                                स स    पर र      ,    इ                     इ             

   इ      -इ       अ                      
 When electrons are repelling each other but are also confined, they do not have the luxury of 

flying apart. 

   इ         -  सर               र            स      स               ,         प स अ      र 
  र          व  प            

 Instead, they organise themselves better, leading to the collective quantum state — sort of 
like a negotiated settlement where they agree to not antagonise each other. 

इस       , व   व      अ      व      र        ,   सस  स        व     अव      प           — 

       स  स          र ,      व    -  सर     पर        र   पर स        

Quantum materials 

             

 In 2024, a team led by Long Ju at the Massachusetts Institute of Technology reported that 
it had detected FQHE in pentalayer graphene. 

व   2024   ,                                                      व व                       

 स   प      र          FQHE    प             
 They called it the FQAHE — the ‗A‘ stood for anomalous, meaning it had been achieved 

without using a magnetic field. 

       इस  FQAHE          —      ‗A‘    अ   anomalous   , अ      इस                  प    

                           
 With or without magnetic fields, physicists still need the material to be ultra-clean and work 

with it at very low temperature. 

                स          ,       व      अ      प        अ      व   र    प       और 
अ             प    पर       र   प        

 Many of them keep going because of the value the anyonic quasiparticles hold for more 
advanced quantum computers — and indeed a whole world of physics that was previously 
locked behind powerful yet expensive magnets. 

     स  अ    इस          र  र                                            व           र     
    अ         व र       — और व   व                 प र               ,    प             
                      प    स         
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26M. Tech needed to create 

matter from light in place 

                                

आ                            

 Matter can become energy. 

                                    
 You might have seen this in the 

film Oppenheimer or in videos of nuclear 

explosions. 

 प   स  व   इस                    
पर      व         व  ड                 

 Physics allows physicists to do 

the opposite as well: to create matter from 
light. 

             व      इस    वपर    र      
   अ             : अ          स  प        
        र    

 Scientists need to pack a great 
quantity of light into a really small volume 
of space, and hold it there for long enough 
for the light to ‗condense‘ into matter. 

व           अ                      
अ   र     अ                  स       

 र       , और  स  व    इ    स           

र            व       प        ‗स     ‘    
स    

 Specifically, scientists need to 
create extremely intense electromagnetic 
fields (photons are packets of 

electromagnetic energy). 

 व     प स , व           अ         

                              र        
(       व                    प            )  

 The theory that describes how light and matter interact is called quantum electrodynamics 
(QED). 

व   स            व      र              और प       स    र पर पर       र     ,  स         

               (QED)              
 But at extremely high energy, QED predicts that a sufficiently powerful electromagnetic field 

can stir up a pair of subatomic particles from the vacuum. 

      अ              पर, QED      व  व     र         प       प स            व            

      व    स   प-पर    व                   प    र स        
 The electric field in the laser light set the electrons oscillating back and forth at nearly the 

speed of light. 

   र          प      व            इ                                र  र    -प          

 र     र    र       
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 This caused the target‘s surface to reflect the laser pulse in multiple copies at higher 
frequencies, called harmonics. 

इस     र         स         र प स         व      पर अ             पर व         ,       
                      

 Physicists have hoped to further compress these harmonics and focus them into small spots. 

      व  इ         स    और अ    स प      र                   पर        र          र        
 Such coherent harmonic focusing (CHF) would make the harmonics extremely intense, 

approaching the levels required to create matter. 

 स                          (CHF)        स    अ                 ,    प                   

 व      र          प            
 At the next generation laser facilities that the U.K. and China, among others, are currently 

building, the technique is projected to reach an intensity of 10²⁹ W per sq. cm — the 

threshold where QED effects become apparent. 

अ    प          र स  व       ,                       औ      स    अ       व                 र 
र     , इस          10²⁹                                  प          अ         — व  स         
QED    व  प                 

 ―The reward would be access to a new regime of physics, where light becomes strong 
enough to tear down the vacuum and create particles from nothing,‖ Alexander Pukhov, of 
the University of Dusseldorf and who helped lay the foundations of CHF, told Physics. 

―इस                                प         ,           इ                         व  

  व            र      स                 र स  ,‖                                       , 

        CHF       र     र       स           ,    Physics           
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26M. The physics of thermometers, temperatures and cold atoms 

        ,        औ                               

 The science behind them, and concepts such as absolute zero and cold atoms, reveal the 
complex physics underlying the measurement of heat and temperature. 
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इ    प        व   ,              और                स  अव  र    ,      और             प  

      र                             र  र       

Units of temperature 

                  

 The standard unit of temperature is called Celsius, named after Swedish physicist Anders 
Celsius who designed some of the early thermometers. 

  प            इ                          ,   स        व  ड         व                   

       पर र      ,           र            र     स                         
 Temperature is a way of estimating how hot something is. 

  प      स  व                         अ                   र        
 Now when we heat a material, what we are really doing is making the atoms and molecules of 

that material more and more restless. 

        स  प             र     ,    व   व        स प        पर       और अ        अ        

           र            
 Similarly when we cool something we make the atoms more sluggish, that is, we take away 

their energy. 

इस     र,         स  व         ड   र     ,        स   पर          अ    स               , अ      
              र          

 For a while, the material may decide to get heated or cooled, but at some point it may decide 
to completely change its character. 

    स      प              ड       र      ,                पर व  अप    व प प          स        
 This is called a phase transition. 

इस                             
 But at some point, it won‘t cool as a liquid - but will start turning into ice, which as we know is 

a solid. 

               पर व   व     प      ड           ,             प रव               ,            स 

प         
 This ―temperature‖ at which water turns to ice was named ‗zero‘ degree Celsius. 

  स ―  प   ‖ पर           प रव            ,  स  ‗    ‘  ड   स   स स          
 Similarly, when water is heated, it gets hotter and hotter until it starts boiling and turning into 

vapour. 

इस     र,                          ,    व  अ                         और अ         र      

   प रव                   
 After this particular ―temperature‖ after which the water cannot get hot anymore – was named 

‗100‘ degrees Celsius. 

 स  व    ―  प   ‖,   स          और अ                स   ,    ‗100‘  ड   स   स स          
 Therefore the zero and 100 of temperature was marked and divided into a hundred divisions 

so that we can measure everything else in these units. 

अ     प            और 100                    र          स           व              ,      

अ   स     प        इ  इ  इ        प     स    
 It is on this scale that our body temperature is 37 degrees Celsius. 

इस  प      पर    र                 37  ड   स   स स               
 There is another popular scale — Fahrenheit, where zero and 100 is marked using a 

different protocol. 

   अ          प      —           —      ,   स        और 100            प      व र  
      र                
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 On that scale our body temperature is supposed to be 98.6 degrees Fahrenheit. 

 स प      पर    र   र र      प    98.6  ड     र    इ                

Mercury thermometers 

              

 Mercury is a metal, like iron or aluminium, i.e., which conducts current and shines, but unlike 

our metallic utensils or spoons, it is in a liquid state. 

                                           , अ          व        स       र      और         , 
         र                             वपर       व अव                

 Now most metals expand a bit when heated. 

अ                   र   पर                       
 This is because the atoms within the materials tend to get away from each other when they 

are hot. 

 स  इस                  प           र  प     पर              पर   -  सर  स    र               
 But one of the most amazing properties of mercury is that it expands only as much as it is 

heated. 

                 अ     अ                  व                          स                    
 Think of it like a rod whose length changes depending on how hot it is. 

इस   स        स    स       स          स     प       अ  स र       र        
 The idea is simple: put mercury in a glass bulb attached to a tube. 

 व  र अ     सर    :        स                      प र   र        
 Keep the bulb in a bucket of ice. 

           स   र           र     
 Use your favourite scale to equally divide the distance between the two marks into 100 

divisions. 

अ  अप   पस        प       प     र   इ                         र     स     प स  100         
 व       र        

Digital thermometers 

                

 So to measure temperature, one basically needs a material which changes its behavior 
depending on how hot something is, and whose change of behavior can be measured 
accurately. 

अ     प      प                 स  प         व             ,   स     व  र   प    अ  स र 
         और   स     व  र    प रव       स     प स    प     स    

 This branch of physics which specialises in the principles behind measurements is called 
metrology. 

          व            प      स          अ      र     ,                     
 With advances in condensed matter physics — the physics of materials — physicists 

created a new class of materials called semiconductors in the 1950s. 

                    — अ      प               —            स  ,       व           1950    
       प                    व  स       स          (          )          

 Semiconductors are neither metals (i.e. conductors) like aluminum or copper, nor insulators 
(i.e. things which do not conduct current) like glass or wood. 

अ                                  स         (अ          )         और                     स  
        

 In metals, electrons move freely from atom to atom, like a soup - so they can easily conduct 
electricity whenever a battery is attached. 
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          इ       स प             पर     स    सर  पर         व     प स       र     , इस       र  
         व   स    स   व        स       र       

 In insulators, the electrons are tightly bound to the atoms. 

           इ       पर       स  अ           स       र        
 So even when a battery is put - they refuse to budge. 

इस       र        पर    व        स  इ   र  र          
 In semiconductors, electrons are loosely bound to the atoms. 

अ           इ       पर       स  अप             प स                
 They mostly stay close to atoms, but when the atoms become agitated due to heat, they 

shake off these electrons. 

व  स        पर               र      ,            प      र  पर                      ,    व  इ  

इ                 र          
 Now when a battery is attached to a semiconductor and if the temperature rises, the atoms 

shake more vigorously and more electrons are made free. 

अ       स  अ       स     र               और   प           ,    पर     अ          स    प  

 र           और अ    इ                        
 So the hotter the surrounding is, more current will be generated and if we can measure that 

current we can find what the temperature is! 

अ   प रव         अ            ,      अ      र    प        और         स   र       प   ,    
  प         र स        

 This is what happens in a digital thermometer. 

              र     प        व                                

Absolute zero and cold atoms 

         औ             

 That temperature is now defined as the Absolute zero - in another unit called Kelvin (K): the 

scientific unit of measuring temperatures. 

 स   प       अ                      ,   स         (K)         अ   इ                 
       ,      प      प     व       इ        

 In terms of Celsius, this means -273 degrees Celsius. 

स   स स प      पर इस   अ   -273  ड   स   स स          
 When temperatures fall to just a few Kelvins, they become even harder to measure. 

     प               व       र        ,     स    प   और                     
 We cannot use our mercury or semiconductors to measure them, since the properties of 

these thermometers themselves would change completely. 

   इ      प               अ व               प          र स   ,       इ         र         

 व      प                   
 In fact, even atoms themselves become very funny at these temperatures and we need to use 

the whole power of quantum mechanics to understand them. 

व   व   , इ    प     पर पर      व      अ      व      व  र  र           और      स            

                      स प             प     र   प        
 Study of such atoms at ultra-low temperatures is cold-atomic physics. 

अ            प     पर  स  पर          अ           -                           

Bose and his condensate 

    औ                    
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 Atoms, in general, can be considered as one of the two types of personalities. 

स        पर                र     व  व     व              स        
 One: ‗fermions‘ type, where they do not like to stay together in one room. 

      र ‗       ‘   ,   स   व             पर स   र    पस         र    
 And another: ‗bosons‘ where they like to all stay together whenever given a chance. 

  सर     र ‗  स  ‘   ,   स   अवसर       पर व  स      स   र    पस    र       
 ‗Bosons‘ is named after Satyendra Nath Bose, an Indian physicist. 

‗  स  ‘          र           व                           पर र           
 In 1924, he •rst theoretically predicted the statistical behaviour of these ‗bosons‘. 

1924           प      र इ  ‗  स   ‘    स           व  र    स           व  व           
 Many cold atoms are bosonic in nature and when they reach temperatures very close to zero 

Kelvin they form an exotic phase of matter called the Bose-Einstein Condensate (BEC), 
named after Bose and Albert Einstein. 

अ        पर       स                    और    व           व     अ            प       प       
  ,    व  प            व    अव               स     -आ             (BEC)            ,   स   
      स और       आ              पर र           

 In 2001, three U.S. scientists Eric A. Cornell, Wolfgang Ketterle and Carl E. Wieman were 
awarded the Nobel Prize in Physics for achieving the BEC in experiments at a temperature 

of 20 nanoKelvins (nK). 

2001        अ   र   व             .      ,                और       .           20         व  

(nK)   प    पर          BEC       र                                                 
 1 nK is 0.000000001 Kelvin, just slightly above Absolute zero. 

1 nK, 0.000000001     व      र  र        ,             स    व          अ        
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26M. QUIZ: “The pen is mightier than the sword” 

 Edward Bulwer-Lytton was a famous British 
novelist, dramatist, and politician of the nineteenth 
century.  

 He is widely known for coining the expression 
“The pen is mightier than the sword” in his 1839 

play Richelieu, highlighting the power of ideas and 
writing over violence. 

  He also wrote the phrase ―It was a dark and 
stormy night‖ in his novel Paul Clifford. Besides 

literature, he served in British politics and contributed significantly to Victorian literary culture 

and popular fiction. 

 


