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Japanese Emperor Naruhito and Empress Masako bow to
Iwo Jima war veterans monument in Japan on Monday. AP

Japan emperor
visits Iwo Jima to
honour war dead
A !GS Pa[:er I: WH |

IWO JIMA

Japan’s Emperor Naruhito and Empress Masako
on Monday made a rare visit to the tiny Pacific is-
land of Iwo Jima to mark the 80th anniversary of
the end of Second World War.

The Japanese island, around 1,250 km south of
Tokyo, was the scene of a five-week battle bet-
ween wartime enemies Japan and the United
States in 1945. Nearly all of Japan’s 21,000 soldiers
on the island were killed during the fight, while
the U.S. side saw more than 6,800 fatalities and
19,000 wounded.

The royal couple bowed deeply as they offered
flowers and ritually poured water at a memorial
for the war dead as rain fell on the island, which is
known in Japan as Iwo-To.

Prime Minister Shigeru Ishiba and U.S. Defense
Secretary Pete Hegseth visited the island together
last month for a ceremony to mark 80 years since
the Battle of Iwo Jima.

The battle inspired movies and books but is
perhaps best associated with one of the most fa-
mous photos of Second World War — showing a
group of U.S. Marines raising the American flag on
the rubble-covered surface of Mount Suribachi.

Today, the island is off-limits for civilians and
decayed warship parts litter its brown beaches,
while rust-covered abandoned tanks sit in lush
greenery. Efforts to find the remains of the war
dead continue on the remote volcanic island,
where an AFP journalist said on Monday that a
smell of sulphur permeates the air.

Naruhito’s parents, Emperor-emeritus Akihito
and his wife Michiko, visited the island in 1994.

Japan emperor visits Iwo Jima to honour war
dead

STl & HATE S H AR T AT Y TEATT &
% fore gar fora oga

. Japan’s Emperor Naruhito and Empress Masako on Monday
made a rare visit to the tiny Pacific island of Iwo Jima to mark the 80th
anniversary of the end of Second World War.

ST & WATE ATSTRar 3N FaTA ATE! & GHaR &) g2id AFHER &
B & gdiT 3at S 1 ves gotet A i, arfes gfadia faea gar & 3@
$r 80dt a¥re 1 Rifced foram a1 |

. The Japanese island, around 1,250 km south of Tokyo, was the
scene of a five-week battle between wartime enemies Japan and the
United States in 1945.

IE SAATeAr GdId, XY & S9rsar 1,250 et afayor 7 Ry g ik =g
1945 F SITaTe 3R 3 ANFT F A= I GedTE Y FSE 7 T A7

. Nearly all of Japan’s 21,000 soldiers on the island were killed
during the fight, while the U.S. side saw more than 6,800 fatalities and
19,000 wounded.

AT TR HIS[E SITITeT & S9Te7eT 21,000 vt 7 & ofarsrar @eft ors1g # AR
T, STsfeh FARDT 7a7 7 6,800 A Iy Hid 37 19,000 =T T

. The royal couple bowed deeply as they offered flowers and ritually
poured water at a memorial for the war dead, as rain fell on the
island, which is known in Japan as Iwo-To.

QMTET EUTeT ¥ Jau H AR T ANl Y TR # qA10 1T FARF T Gl TG0
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3R IR w7 & Ster AT foram, Sta gdig o aiker &) Jer &Y | SiareT 7 34 gat-et & A1H
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e Prime Minister Shigeru Ishiba and U.S. Defense Secretary Pete Hegseth visited the
island last month for a ceremony to mark 80 years since the Battle of Iwo Jima.

geTaHA AT 3fraT 3R 3rARS e wRT die @y 7 59 ¢div =1 Ao 7@ g
ferar r, S7gT 3at foraAT it 9318 F 80 ATer W B o 3UET A Teh HARIE ATl foham
T ATl

e The battle inspired movies and books but is perhaps best associated with one of the
most famous photos of Second World War — showing a group of U.S. Marines raising
the American flag on the rubble-covered surface of Mount Suribachi.

S o3TS o et 3R Rrdrat @ 9Ra e, afthe g emae; afea feg gew 6 aa
yiiey TERI A & U & T HUF 3 g5 & — S 3Ry 7 dfaei 1 v wopg
AT3T GRETH Y Ferd ¥ Th! TIg W HARHT ST Bed §U TS AT ¢

o Today, the island is off-limits for civilians and decayed warship parts litter its brown
beaches, while rust-covered abandoned tanks sit in lush greenery.

31T, Ig Y AT AT & fore fAfiee § 3 sae oY Tor & aef W 5o @me
Faual & ¢S [IEX s &, gl 5ot ot 313 v & g sl A U g

o Efforts to find the remains of the war dead continue on the remote volcanic island,
where an AFP journalist said on Monday that a smell of sulphur permeates the air.

TIEY SATAET gdiT O J&u # AR 7T AT & At Y @istet & 5419 ST 8, STel
WﬁWAFPmﬁmﬁ;aﬁaﬁrwﬁmaﬁw#ﬁrmgﬁl

o Naruhito’s parents, Emperor-emeritus Akihito and his wife Michiko, visited the island
in 1994.

ATS Al & ATT-Rar, Farfaga wate FfFfRFaY 3R o goi AR 2 g7 gdia v I
1994 # &y Y|

TOPICS COVERED GS Paper I1: Polity, Governance, and International
Relations)
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1. Civil disputes turn criminal: CJI says shows collapse of
rule of law in U.P.

TR faareY &1 ITaRIfes ATl & deoaT, HAAS o e,
Y I FIeTeT & ATHT FT TIeAeT GRATaT &

2. Foreign funds must be used within four years: Centre
fagelt %2 1 TR auf F fiaw @ F3= A Fg WHER

3. Supreme Courts of India, Nepal sign deal for judicial
cooperation and exchange

HRA 3R YT & Fafea ATt oF =a1fas Jgar 3k
ITET-9eTeT & forw gasilar frar

4. Inconclusive chapter
ey FET!

5. Clean voter lists or the choice of Aadhaar linkage
| AASTAT FEt AT IR { folF FIa &1 Aoy

6. India’s aviation arbitration cases will still fly off
overseas

R & fAATeTer FATTEyar Ame I ot RSt 7 & gerstar
7. A case for a fair seat allocation

warrqet He sraee ¥ forw va ArFer
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Civil disputes turn criminal: CJI says
shows colle of rule of law in U.P.

Mudiciary |
The Hindu Bureau g % dishonoured cheque
NEW DELHI 3 would continue.

QQ Every day, civil suits : _ ,
are being converted The Chief Justice said

Chief Justice of India Sanjiv
Khanna on Monday found
it “absurd” that ordinary
civil disputes are being
converted to criminal cas-
es “day in and day out in
Uttar Pradesh”, reflecting a
complete breakdown of
the law and order machin-
ery in the State.

“Every day, civil suits
are being converted to cri-
minal cases. It is absurd.
Disputes over civil issues
cannot be turned into of-
fences... There is a com-
plete breakdown of rule of
law in Uttar Pradesh,”
Chief Justice Khanna,
heading a three-judge
Bench, including Justices
Sanjay Kumar and K.V. Vis-
wanathan, observed.

The remarks came dur-
ing the hearing of an ap-
peal filed by Debu Singh
and Deepak Singh against
an Allahabad High Court
decision declining to quash
a criminal case filed
against them.

The duo facing a cheque
bounce case had suddenly
found themselves charge-
sheeted for criminal of-

to criminal cases. It is absurd.
Disputes over civil issues cannot
be turned into offences...
There is a complete
breakdown of rule of law
in Uttar Pradesh

SANJIV KHANNA

Chief Justice of India

fences, including breach of
trust, intimidation, and cri-
minal conspiracy. Their
counsel said the registra-
tion of criminal cases was a
ploy to reach a speedy re-
solution as civil disputes
took a long time.

The top court stayed the
criminal proceedings
against the two men, but
said the case against the

the police officer investi-
gating the case should be
made to stand in the wit-
ness box during trial to ex-
plain his move to make a
matter of cheque bounce
into a criminal case.

“Let the investigating of-
ficer stand in the witness
box and make out a case of
crime. Let him learn his
lesson. This is not the way
you file chargesheets,”
Chief Justice Khanna said.

The court directed the
Director-General of Police
and the investigating offic-
er to file affidavits in two
weeks, giving reasons for
setting the criminal law in
motion in a civil dispute.
The court listed the case
for May 5.

Civil disputes turn criminal: CJl says shows collapse of rule

of law in U.P.

AR faarel &1 JrRifAe AT 7 agae: R3S ¥ Far, 9 J
FIoTel & AT HT Iele GATAT §

Chief Justice of India Sanjiv Khanna on Monday found it “absurd”
that ordinary civil disputes are being converted to criminal cases day
in and day out in Uttar Pradesh, reflecting a complete breakdown of
the law and order machinery in the State.

R & FAET AT oI Toddl o WHAR $Y §8 " HAbsurd" Fgl fF 3
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“Every day, civil suits are being converted to criminal cases. It is absurd. Disputes over
civil issues cannot be turned into offences... There is a complete breakdown of rule of
law in Uttar Pradesh,” Chief Justice Khanna, heading a three-judge Bench, including
Justices Sanjay Kumar and K.V. Viswanathan, observed.

"X fe AR areT s JToRTTSe ATl 7 Scoll ST I@T &1 I8 AAbsurd g1 ARTRS AT
# Faarel &1 3TORTY SET SATAT ST FehedT.... T TG H FIefeT & ATHA T YT IeloT g1 I 8,
HEY AT Teal o, it o fter-wararefiert Y dis $r sregerdr w1 @ 3, S@d =arafd
o FAR AR F.4. fregemyer eanfaAe 3, 7g feoqof i)

The remarks came during the hearing of an appeal filed by Debu Singh and Deepak
Singh against an Allahabad High Court decision declining to quash a criminal case
filed against them.

I1g feeauft Debu Singh 31X Deepak Singh GaRT ATRIEIG 3T9 ~A1TAT & 39 AU &
& R 3rdier 1 Forars & SRTeT 3178, Foae 3e1eh el gof ATt AT 1 g

FXel B AR T [T 3737 27|

The duo facing a cheque bounce case had suddenly found themselves chargesheeted
for criminal offences, including breach of trust, intimidation, and criminal
conspiracy.

AT Y Teh A SI3H ATHA T GTHAT el U3 I8T AT, SifeheT 31TeTeh 3¢ ATIITAE RGY
A 5 $RIT &7 SodweT, HST, 3T TIRIRF AIforer & agd "rereiie & f&am =)

Their counsel said the registration of criminal cases was a ploy to reach a speedy
resolution as civil disputes took a long time.

3Ach TehTel o gl Toh TS ATHAT FHT ToiIhIUT Ueh AT § dlich RIS fadrgl il STear
AT ST Heh &iieh I ofell FHT AT 8 |

The top court stayed the criminal proceedings against the two men, but said the case
against the dishonoured cheque would continue.

Hafed ST A ST S faal & fQeTh AT HRIER W) A o9 &, ofheT Fer &
mgcaﬁa;@wmaﬁrz%ml

The Chief Justice said the police officer investigating the case should be made to stand
in the witness box during trial to explain his move to make a matter of cheque bounce
into a criminal case.

AT ~IATENRI o gl o 3 AT T ST1a Y @ Iferd TR T 7aTEr & Feay J Tt
EIeTT TTET Aok a8 U THST Toh Toh A SI3H oh Udh HIHC! ol TR ATHAT FIT FATIT

ITT|

“Let the investigating officer stand in the witness box and make out a case of crime. Let
him learn his lesson. This is not the way you file chargesheets,” Chief Justice Khanna
said.
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“SITe TR Y TGS F HEEX H WST 8ol &l 3N 3L T ATHAT Fifedl el &l 3H
3=t H fAere =ifgw| aretelie eTiirer siiel 1 Ig Rt 18l &, HET wATaTeler Teadl o
el

e The court directed the Director-General of Police and the investigating officer to file

affidavits in two weeks, giving reasons for setting the criminal law in motion in a civil
dispute.

T o G AgTiaeer 3R Sira rfArwrY &l 3meer fgam i 3 &Y weamg & gadbamn
aifere Y, foras g o S fo aerie farg & sraufers Freger ot oy ferar arar|

www.patrioticias.in

e The court listed the case for May 5.

AT o S8 HATH I 33Tl FoAdTs hT aig 5 7 TR i)

Foreign funds
must be used
within four

years: Centre

GS Paper ll:
Governance
NEW DELHI

The Union Home Ministry
said on Monday that fo-
reign funds obtained
through the prior permis-
sion route would be valid
only for four years. The Mi-
nistry said not adhering to
the time limit would be a
violation of the Foreign
Contribution (Regulation)
Act, 2010, and necessary
punitive actions could be
taken.

In a communication to
all banks, it said that for a
prior permission applica-
tion, “the validity period
for receiving foreign con-
tribution shall be three
years from the date of ap-
proval of the application”
and the period for “utilis-
ing the foreign contribu-
tion shall be four years
from the date of approval”.
“Further, in respect of
prior permission applica-
tions which have already
been approved and where
the remaining period of
the approved project/ ac-
tivity in the prior permis-
sion is more than three
years, the above time limit
shall be reckoned from the
date of issue of this order
instead of the date of ap-
proval of the application,”
the Ministry said.

Foreign funds must be used within four years: Centre

el v Fr IR Tt & fiaT @I 7 AT Fg WER

The Union Home Ministry said on Monday that foreign funds
obtained through the prior permission route would be valid
only for four years.

IE HATT o WAGR HY Fgl O g Irqafa Art § yrea fdeh «s
Fael IR I TF 3 5|

* The Ministry said not adhering to the time limit would be a violation of the
Foreign Contribution (Regulation) Act, 2010, and necessary punitive actions
could be taken.

« FHIATTT o gl T TS ST THI-HIAT T UTeleT oTeT [hdT 31T AT Tg faeft areremer
(Rafagsen) rffATd, 2010 FT SeerasT AT ST 3R IHTaRIAF SBHF FNATS HI ST
el g

* In a communication to all banks, it said that for a prior permission application,
“the validity period for receiving foreign contribution shall be three years from the
date of approval of the application”.

- FofY AT T AT T Teh I A g1 a7 o6 & regwfer amaeeT & faw fadel siecre
TTC sh{et T deraT 3rafdr, srqatee 1 fafdr @ dfier ad gief

* And the period for “utilising the foreign contribution shall be four years from the
date of approval”.

« 3R Facel 3iereTet & Fuer #Y rafd, srefAtee i faf¥ @ I ¥ gl

* “Further, in respect of prior permission applications which have already been
approved and where the remaining period of the approved project/activity is more

Page7
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than three years, the above time limit shall be reckoned from the date of issue of this order
instead of the date of approval of the application,” the Ministry said.

- 3qh AR, 5T Q& IrqaAfer el 1 gl & Ireqatge Al gohr & 3R o0

g3/ Afafert fr &y srafer dier ast @ 3rfde §, 39 fow ag gag-daAT 3mae &

reTAteeT fafdr o sreirar g& ameer Y fafy @ A Seet,” Harery 2 @t
Supreme Courts of India,
Nepal sign deal for judicial

cooperation and exchange

[GS Paper II |

The Hindu Bureau
NEW DELHI

The Supreme Courts of In-
dia and Nepal on Monday
signed a Memorandum of
Understanding (MoU) for
judicial cooperation, an oc-
casion which Chief Justice
of India Sanjiv Khanna
termed as the lighting of a
new torch in the relation-
ship between the two
countries’ judiciaries.

Chief Justice Khanna,
who spoke in the presence
of Chief Justice of Nepal
Prakash Man Singh Raut,
said: “Jurisprudential ex-
changes ensure that our
constitutional democra-
cies are not insular, but
open to learning, adapta-
tion, and evolution.”

This MoU aims to create
formal mechanisms for

judicial exchanges, joint
research, training pro-
grammes, seminars, and
visits. It would be crucial to
better understand and re-
solve common challenges
faced by the judiciary like
lack of access to justice,
judicial delays, digitisation
and the “protection of con-
stitutional rights in a rapid-
ly changing world”.

He recounted how the
Supreme Court was in-
spired by a decision of its
Nepal counterpart that led
to decriminalising Section
377 of the Indian Penal
Code (IPC).

“The Indian court noted
the Nepalese judgment
with approval, particularly
drawing inspiration from
how it linked the rights of
LGBTQ persons to their
right to privacy,” Chief Jus-

tice Khanna said.

Likewise, the CJI said
Nepal has incorporated In-
dian constitutional doc-
trines. “These include the
celebrated doctrine of the
Basic Structure of the Con-
stitution. I am happy to
note how some of the In-
dian constitutional princi-
ples have found a home in
Nepal’s jurisprudence!”
the CJI noted.

Chief Justice Khanna ap-
preciated the Nepal Su-
preme Court’s interpreta-
tion of the concept of
“ecocide”.

“It not only recognised
the drastic long-term con-
sequences of environmen-
tal degradation but also
firmly grounded the right
to a clean and healthy envi-
ronment,” Chief Justice
Khanna said.

Supreme Courts of
India, Nepal sign
deal for judicial
cooperation and
exchange

R 3T A9 &
Hafea ~raTeray /
=TT g 3R
JTETT-YeT & faw
AT R

The Supreme Courts of
India and Nepal on
Monday signed a
Memorandum of
Understanding (MoU)
for judicial cooperation,
an occasion which
Chief Justice of India
Sanjiv Khanna termed

as the lighting of a new torch in the relationship between the two
countries’ judiciaries.

WHIR A 7R 3R AT F Fafea ATl S =¥ geaer & Qv
AT 97 (MoU) W gFaer e, o 3R & & ~amardier gsita @eett
areT 221t FY FrIaIfoeT F Ul 7 A€ FAATT ST F T 7 ot fFam

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur
Email Id : info@patrioticias.in

Contact Number : 9971932488

Website : patrioticias.in

Page8


https://t.me/patrioticIAS
https://www.youtube.com/@PatrioticIAS

o
TELEGRAM CHANNEL: https://t.me/patrioticlAS

YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS
CONTACT: 9971932488

Pa la

a
www.patrioticias.in

* Chief Justice Khanna, who spoke in the presence of Chief Justice of Nepal Prakash Man
Singh Raut, said: “Jurisprudential exchanges ensure that our constitutional democracies
are not insular, but open to learning, adaptation, and evolution.”

-gmmﬁarmﬁﬂa%g@qmﬁﬂwmrmﬁ?mﬁmﬁm: I+
HTETA-YETT IE GioATdd Hcl § foh gaAT Faenfas dise Yomrel! FhioT o glent Wast, refaeret
3R s & faw geir @1

» This MoU aims to create formal mechanisms for judicial exchanges, joint research,
training programmes, seminars, and visits.

* I§ MoU w1 HST-9eTeT, e 2iter, WRaTor wiiswat, S, 3 R & forw sitaamRe
o ST FT 365eT W@ B

* It would be crucial to better understand and resolve common challenges faced by the
judiciary like lack of access to justice, judicial delays, digitisation, and the “protection of
constitutional rights in a rapidly changing world”.

* g FATATTICIHT GIRT HIFHT BT SAT+T JTell WA AT S #A17 Th g $ FA1, ~AAH
&Y, RfSreelieor, 3 “asht & Feerd gfaar & wdurfas srfasrt i geam w1 aase iR oz
& forT 31caia Fgeaqut gem|

» He recounted how the Supreme Court was inspired by a decision of its Nepal counterpart
that led to decriminalising Section 377 of the Indian Penal Code (IPC).

» 3gieY AT o FE A FIE 2 AU F =TT F U 0T & 9RO of ey SR &3
Afear (IPC) Y &RT 377 Y AT Y Avft F F18¥ foham |

* “The Indian court noted the Nepalese judgment with approval, particularly drawing
inspiration from how it linked the rights of LGBTQ persons to their right to privacy,” Chief
Justice Khanna said.

« FET FATATENT Tl & g1, “HRAT TAATeT o ATl & rarek T TP & A1 a@T, fady &
J 3T a1 & YO o i 38 LGBTQ sAfFaal F FfAFRY Y 3% MuIar & 3ffer 3 Fa
SirsTl”

* Likewise, the CJI said Nepal has incorporated Indian constitutional doctrines.

- ST e, AT AT & gl o AqTer o ARty waenfas Rguiat 1 o= gl

* “These include the celebrated doctrine of the Basic Structure of the Constitution. | am
happy to note how some of the Indian constitutional principles have found a home in Nepal’s
jurisprudence!” the CJI noted.

- ‘SaH Wi At 7 T 1wy Rgyia o A« ¥ A3 T TR gAM A W g 3o
ARt gdenfaes Rguial 1 Auter FY =i gomelt 7 ot T For 1 HEw s A 7
el
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» Chief Justice Khanna appreciated the Nepal Supreme Court’s interpretation of the
concept of “ecocide”.

« HET ~ATATENRT Wl o “qATaoT fAer (ecocide)” T AERUM 6T AT FHIHA FIE A sTEAT Y

FEAT I

* “It not only recognised the drastic long-term consequences of environmental degradation
but also firmly grounded the right to a clean and healthy environment,” Chief Justice

Khanna said.

« T AT ol o ohgl, “HA o charol TATGROIT 4107 & iR referferes aRomaAY 6l A
& afcs Taeo 3R TaET AR & HAFR F1 ¢ Aoy 3MuR er)”

yoopa T LN LU
[GS Paper Ii: Center-States Relations |

Inconclusive chapter

Tamil Nadu should help prepare its
students for clearing NEET

ith President Droupadi Murmu with-
w holding assent for the Tamil Nadu Ad-

mission to Undergraduate Medical
Degree Courses Bill 2021, the State is bracing for
another battle against National Eligibility cum
Entrance Test (NEET)-based admissions. State
Chief Minister M.K. Stalin has convened a meet-
ing of legislature party leaders on April 9 to stra-
tegise the next move. With the admission season
approaching, the development is bound to cause
uncertainty and make medical aspirants anxious.
Exemption from NEET now remains an inconclu-
sive chapter in the State’s decade-old policy dis-
course. No other State effort to legislate against a
central mandate has been so protracted and un-
predictable. In September 2017, two anti-NEET
Bills met with a similar fate in Rashtrapati Bha-
van. Four years later, the ruling DMK — having
made NEET exemption a central electoral pro-
mise — passed the Bill in the Assembly based on
the recommendations of the Justice A.K. Rajan
Committee. Instead of forwarding it for presiden-
tial assent, Governor R.N. Ravi returned it to the
House after five months. In a historic first, the As-
sembly unanimously re-adopted the Bill and sent
it back to him; the Governor subsequently for-
warded it to the President. Last week, Mr. Stalin
informed the Assembly that assent had been de-
nied, without specifying when Rashtrapati Bha-
van had communicated the decision.

This delay in the matter attaining finality is
concerning as students have been left facing a
state of perpetual uncertainty. The State remains
firm in its policy of conducting admission for go-
vernment quota medical seats based on the Class
12 Board examination scores. Early on, the Minis-
try of Home Affairs had asked “whether the Bill
endangered the sovereignty, unity and integrity
of the nation” to which the AYUSH Ministry res-
ponded affirmatively. The framers of the Consti-
tution had incorporated Article 254 (2) empower-
ing the President to grant assent to Bills
repugnant to central laws on Concurrent List
matters. NEET has been consistently upheld by
the Supreme Court of India too. The President is
under no obligation to give assent, although the
Bill reflects the collective will of Tamil Nadu’s le-
gislature: it was passed unanimously. True, NEET
is neither foolproof nor an absolute measure of
academic competency, but Tamil Nadu’s legal op-
tions are limited. The judiciary is unlikely to set-
tle the issue with any urgency. The State must
prepare for a legal struggle, and in the interim,
coach students to face NEET with confidence.

Inconclusive chapter

el FETl

Tamil Nadu should help prepare its students for
clearing NEET

AfAETg Y 39e 1Al FY NEET 919 F:1a & faw daw &1
# #HAeg HIE AT

» With President Droupadi Murmu withholding assent for the Tamil Nadu
Admission to Undergraduate Medical Degree Courses Bill 2021, the
State is bracing for another battle against National Eligibility cum
Entrance Test (NEET)-based admissions.

Tseafa gtad 73 garT affeerg Fras e wegsa yar s
2021 T HY o1 [T S & hNOT, Vo ASET THAT §E T &1 (NEET)
3T gaer & e v 3R Tuy & for IR g wr gl

* Chief Minister M.K. Stalin has convened a meeting of legislature party
leaders on April 9 to strategise the next move.

HEIHA TH.F. T o 31Tell T Tl & T 9 3riter i faemererem
qrEf A3 T S5 oIS Bl

» With the admission season approaching, the development is bound to
cause uncertainty and make medical aspirants anxious.

YA T A 3T & AT, g GcaIhH A Rad &I I A Tadar e &am
3R RfFear &7 & sooF ol # Rfad Ham|
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* Exemption from NEET now remains an inconclusive chapter in the State’s decade-old
policy discourse.

NEET & G 31 8 I3 ¥ gor QA AT 7l 7 Teh el Fgredt 5= g ¢

* No other State effort to legislate against a central mandate has been so protracted and
unpredictable.

forelt 31 T T HAT IR F TR FloleT ToATeT T JATH SlaT ol 3R rfARaa 781 wr 8

* In September 2017, two anti-NEET Bills met with a similar fate in Rashtrapati Bhavan.

Rgex 2017 ﬁ,mmﬁawmmmaﬂuﬁmg}m

* Four years later, the ruling DMK — having made NEET exemption a central electoral

promise — passed the Bill in the Assembly based on the recommendations of the Justice A.K.

Rajan Committee.
IR e 91, FAEG DMK 7 NEET e i 37911 & IATdl aTeT S+11d §T ~A#fel 0.3, Jefe
afafa $r {EMel & YR W) AU=aar # 38 Foaes aid har

* Instead of forwarding it for presidential assent, Governor R.N. Ravi returned it to the House
after five months.

TSty i FNFA & T A5t H Fome, TA9Te IR, I 7 5 9fT 7AW 1 Tyer=rasm
ater fea|

* In a historic first, the Assembly unanimously re-adopted the Bill and sent it back to him; the
Governor subsequently forwarded it to the President.

e AT Tgell g1 H, U & a9FATa I [T o R @ aria fomar 3R Ts=arer
P ATIH FST; TSP 916 JSTUT o Y Iseufd Hr FA|

* Last week, Mr. Stalin informed the Assembly that assent had been denied, without
specifying when Rashtrapati Bhavan had communicated the decision.

oo TeaTe, s Terfere o RAUTTs 1 5amar 6 #sl IEheR FT & 7€ ¥, AfheT Ig et s
o Irsgufar staer & I8 0T e |

* This delay in the matter attaining finality is concerning as students have been left facing a
state of perpetual uncertainty.

T A & fATeR & 3O [Ridrees § Fife o7 Jenar sifaRadaar  Fufa &1 areer = @ £

» The State remains firm in its policy of conducting admission for government quota medical
seats based on the Class 12 Board examination scores.

T 9= Afa oX 317397 & o aXapr) Frer HY Rfercar d@eY uv gaer war 12 Y 91 et & 36T
& TR 9T Y|
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+ Early on, the Ministry of Home Affairs had asked “whether the Bill endangered the
sovereignty, unity and integrity of the nation” to which the AYUSH Ministry responded
affirmatively.

YR #, I8 AATT o IO AT o 71 I8 Fadaen Trsg Y A93aT, e AR r@sar H Wek 7 sredl
g, I8 oY 3T HATerT & HgAT Scrs AT

» The framers of the Constitution had incorporated Article 254 (2) empowering the President to
grant assent to Bills repugnant to central laws on Concurrent List matters.

T AT o stgesa 254 (2) 7 I wTauTe faHar & wsgufar geradt wEt & AT 7 HE
FIe[AAl @ THUT arel fALTHI A1 FHo[{l & Fehl & |

* NEET has been consistently upheld by the Supreme Court of India too.

NEET & TRd & Hafed ~qrarerd & 3 o#aR == fear &1

* The President is under no obligation to give assent, although the Bill reflects the collective
will of Tamil Nadu’s legislature: it was passed unanimously.

greliieh I8 faeraen affararg Y femerasm A anyfies soo1 i cifar & 3R wawFafa & aRa
foram ot 2, fhT off Trsgafar St Al &t & IS waenfors amedr AL 2

» True, NEET is neither foolproof nor an absolute measure of academic competency, but
Tamil Nadu’s legal options are limited.

T ¢, NEET o o It o & ¢ 3R 1 g1 detfOre vewran &t qut Aaes, et affaeng &
Frepeht e wifaa €

* The judiciary is unlikely to settle the issue with any urgency.

FATIIITAHT & 58 Heg I ford off efterar & Gerstrer T Harraa o181 1

» The State must prepare for a legal struggle, and in the interim, coach students to face NEET
with confidence.

ST I Teh HTefal oA3T$ & AT AR @1 AT 3R $H o<, BT I HTeATAETH & W NEET
T IHAT FIA & forw gRITAT = iR
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Clean voter lists or the choice of Aadhaar linkage

[GS Paper Ii: Elections |

1 its March 20, 2025 issue, The Economist
lamented how “India is obsessed with
giving its people unique IDs”. It mocked
how various arms of the Indian state
announce new unique IDs nearly ‘every month
for everyone from doctors, teachers, athletes,
judges, gig workers to even cows and buffaloes’.

The Economist got it half wrong. India is
obsessed with IDs but not “unique” IDs. There is
a profound and fundamental difference between
the two. An ID can identify a person’s eligibility
for a certain role or function or a group, such as
an ID to drive or to vote or to perform surgery. A
unique ID identifies the individual, regardless of
their role or function. It certifies that the person
is who he or she claims to be. India’s governance
establishment often conflates and confuses
between an “ID” and a “Unique ID”, with some
disastrous consequences — as the Election
Commission of India (ECI) did recently.

In March this year, the ECI announced that it
was going to embark on an exercise to ‘link Voter
1D with Aadhaar’. Voter ID (Electoral Photo
Identity Card or EPIC) is an ID for the purposes of
voting. Aadhaar is a Unique ID with no specific
functional purpose. In simple terms, the ECI
wants to convert its ID to a Unique ID.

The Maharashtra election as turning point
On September 18, 2008, under the leadership of
then Chief Election Commissioner N.
Gopalaswami, the ECI, in a letter to all the State
Chief Electoral Officers, said that it was issuing an
EPIC ‘“for the purposes of correct identification of
voters’ and that ‘every EPIC is unique’. Seventeen
years later, in announcing a mission to link EPIC
with Aadhaar, the ECI has implicitly admitted that
its EPIC was only an ID and not unique, as it had
previously claimed.

Evidently, the ECI has not understood the
difference between an ID and a Unique ID or has
misled Indians for nearly two decades. The
Maharashtra State election, in November 2024,
was a wake-up call for the ECL

There were roughly 40 lakh new voters
registered in Maharashtra in just five months

'S
Praveen
Chakravarty
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The Election
Commission of
India must pay
heed to BR
Ambedkar’s
note of caution
— that the
‘sanctity of
voter lists is the
foundation of
India’s
democracy’

between the 2024 general election in April and
the Assembly election in November. But in the
previous full five-year period between the 2019
Assembly election and the 2024 general election
in Maharashtra, only 32 lakh new voters were
added. Did Maharashtra experience a sudden
population explosion in five months? Obviously,
this is illogical and mysterious.

Contrary to what many, including this daily,
claimed, it is not the absolute number of 40 lakh
new voters by itself that is mysteriously large, but
the fact that it defies common sense that more
new voters can be added in five months than in
the previous five years. As one would expect,
never before in India’s seven-decade electoral
history have more new voters been added in a
few months than in previous five-year election
cycles.

Expectedly, in similar past election cycles in all
States, the number of new voters added in a few
months was only a fraction of the total added in
five-year periods.

It does not take Sherlock Holmes to deduce
that the new voters enrolled in such large
numbers in Maharashtra were either fake or
duplicate. That is, the same person had many
Voter IDs. This was seen in several constituencies,
where thousands of voters with valid Voter IDs
from another State were registered as new voters
in Maharashtra.

Subsequently, in Bengal, it was pointed out
that there were many voters with the same Voter
ID number in multiple constituencies in Bengal as
well as in other States. That is, one Voter ID
number assigned to many people. So, neither was
a Voter ID number unique to every voter nor was
a voter unique to a Voter ID number. The ECI's
claim in 2008, that every Voter ID number is
unique has been a plain lie, wittingly or
otherwise.

There is a catch

Now jolted, the ECI seemingly wishes to fix this
by linking the Voter ID with the Aadhaar. With its
biometric process, the Aadhaar can ensure that
one person cannot have multiple Voter IDs. This

is a step in the right direction. But it is more
complex than what the ECI makes it out to be.

To ensure that the same person is not
duplicated, the Aadhaar numbers of all one
billion registered voters have to be linked to their
Voter ID. Having only some voters linked to
Aadhaar will make the entire exercise futile, since
then there is no guarantee of uniqueness and
non-duplicacy. So, cleaning and de-duplicating
voter lists with Aadhaar is an all or none exercise
and cannot be half done. It implies that to be an
Indian voter, an Aadhaar is a must. That is,
Aadhaar will be a necessary but not a sufficient
condition for voting in India. But by law, Aadhaar
cannot be mandatory for anyone and is only
optional. In short, India needs clean,
de-duplicated voter lists. But de-duplication is
only possible with 100% Aadhaar linkage. And
Aadhaar is not mandatory. This is the conundrum
that the ECI faces.

I venture to posit that Babasaheb Ambedkar
would have taken a utilitarian approach to this
dilemma and argued that the benefits of
de-duplicated Voter IDs outweigh the costs of
100% Aadhaar linkage. He had warned in the
Constituent Assembly in 1949 that the ‘sanctity of
voter lists are the foundation of India’s
democracy’.

Ensure a guarantee under oath

Further, Aadhaar can not only solve the ‘one
person with many Voter IDs’ problem but also
eliminate the issue of ‘one voter voting many
times’. It is no secret that the archaic practice of
inking a voter’s finger using an indelible ink after
voting is bypassed using chemicals that can
remove the ink. The benefits of Aadhaar linking
to Voter IDs are significant and obvious.

But, as the saying goes, in a liberal society, it is
fine for a hundred guilty people to go unpunished
even if it means punishing even one innocent
person. All of this can work out only under the
absolute guarantee that no single eligible Indian
citizen will ever be denied the right to vote. And
this guarantee from the ECI has to be under oath
—not like its ‘guarantee’, in 2008, of Unique IDs.

Clean voter lists or the choice of Aadhaar linkage

| AceTam T 47 e F foiF Fa 1 e

In its March 20, 2025 issue, The Economist lamented how “India is
obsessed with giving its people unique IDs”.

20 AT 2025 & 3% A The Economist o Ig JAFEH STARIT fF “SRd 319ar
ATIREI FY Ifrw TS A FT AF LA 817

* It mocked how various arms of the Indian state announce new unique IDs nearly every
month for everyone from doctors, teachers, athletes, judges, gig workers to even cows

and buffaloes.

3T Ig 9 fohaT o $TRA & sTared, Rvats, f@ams), =amanehier, fer g a8t a& fF 3k
Hat o & T TIHER T & A 75 FfAs 3T AT A ¢
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* The Economist got it half wrong. India is obsessed with IDs but not “unique” IDs.

The Economist & Ig STcT JTHT ITeldl HeT | HRA H TS T SofeT o, olfehe] SIEL 6T Tob I
" AES BN

* There is a profound and fundamental difference between the two.

ST Q1T & ST T 3R SR A e B

* An ID can identify a person’s eligibility for a certain role or function or a group, such as an
ID to drive, to vote, or to perform surgery.

ST Ty caferet 2y fonelt epfrenT am & a1 W & ToT Aerar T wgared & Hehell §, S19
grsfaer, Qifeer, a7 Forly & fov|

* A unique ID identifies the individual, regardless of their role or function.

e TSN Tl Y TGl el &, 38 el AT HeFereT I 37eTaT |

« It certifies that the person is who he or she claims to be.

g YATOIT S & o cafFd a@r ¥ S g FE wr

* India’s governance establishment often conflates and confuses between an “ID” and a
“Unique ID”, with some disastrous consequences — as the Election Commission of India
(ECI) did recently.

HIRT T ATHT SATEAT IFET 331 3R “Ffoieh 31537 & I aifder 3R rgswgs < g, g
3T IR 81a § — ST 6 g1el ) & TR fAaT=eT 3maer (ECI) o faam|

* In March this year, the ECI announced that it was going to embark on an exercise to ‘link
Voter ID with Aadhaar’.

39 a¥ ATS A, ECI o "IvoT &Y foh a5 “a1eT 1§53 1 AUR & fiF &) 1 gishar & T @il

» Voter ID (EPIC) is an ID for the purposes of voting. Aadhaar is a Unique ID with no specific
functional purpose.

AT AT (EPIC) AGGHT & oI Ueh 1SS B 3MUR ek Jfares M3 &, Tordent 1s faferse
FATcH® 3603 el

* In simple terms, the ECI wants to convert its ID to a Unique ID.

T Aeal #H, ECI 379 3T$3T &1 gfareh TS 7 Fgare argan g

The Maharashtra election as turning point
HERTSE ToiTa U fviae A3 & & A

* On September 18, 2008, under the leadership of then Chief Election Commissioner N.
Gopalaswami, the ECI said that it was issuing an EPIC for ‘correct identification of voters’
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and that ‘every EPIC is unique’.
18 e 2008 I, cTeehTolle] HET AT AT Tel. AITAEETHI & icjed A, ECI o el o a8
FAGTAT3HT $T TE Tgae & v EPIC IRY & T ¢ 3R ‘& EPIC I |

» Seventeen years later, in announcing a mission to link EPIC with Aadhaar, the ECI has
implicitly admitted that its EPIC was only an ID and not unique, as it had previously claimed.

A8 T 91, EPIC &l 3TUR A Toieh et HT eYuT H, ECI oF I H9F8T T & FEIhR T foram o
3HeT EPIC T8t Ueh 3M$3T §, Iferer 181, SidT foh Tgel grar foham aram 2|

* Evidently, the ECI has not understood the difference between an ID and a Unique ID or has
misled Indians for nearly two decades.

Jg Tge ¢ T ECI & ID 3R Unique 1D & ST ST 37dT 18T TSI & AT FhY TaTsTer aY gershl &
RATT &t HfAT FTET

* The Maharashtra State election, in November 2024, was a wake-up call for the ECI.
e 2024 H 37T AFRISE UsF o1, ECI & forv v Aamast 2|

» There were roughly 40 lakh new voters registered in Maharashtra in just five months
between the 2024 general election in April and the Assembly election in November.

3rier 2024 F 3T FeATE 3N TG 2024 F FAUTTHAT FeoA1a & 1 i AGIAT H HENISE H 1978737
40 ATG AT AGEIAT Tofhel gU|

* In the previous full five-year period between the 2019 Assembly election and the 2024
general election, only 32 lakh new voters were added.

2019 & FemerasT orra 31X 2024 F A oA1d & A & QX 9T I F ool 32 AT 7T HASTA
S T 9|

* Did Maharashtra experience a sudden population explosion in five months? Obviously, this
is illogical and mysterious.

T HGRTSE H Ui HEN=A # 3rdlefeh STAHEAT FAFHIE §IT? SR &, T8 gt IR e a7 g 8|

+ Contrary to what many, including this daily, claimed, it is not the absolute number of 40 lakh
new voters by itself that is mysteriously large, but the fact that it defies common sense that
more new voters can be added in five months than in the previous five years.

FS 9T, ST I8 AR 97 8 enfAe §, & &1d o [udid, 40 o AT AdGIAT 39 39 7
EEIHT A1 §, dfoh Tg ITd AT AT & @ ¢ o grg AT 7 g gt & 318 v
HAGTdT Sirs fgu S|

+ As one would expect, never before in India’s seven-decade electoral history have more new
voters been added in a few months than in previous five-year election cycles.
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SITe] AT Hcleldl =1¢1 93 8

» Expectedly, in similar past election cycles in all States, the number of new voters added in a
few months was only a fraction of the total added in five-year periods.

T& # gt Tl & ATl H, TS ANl F 513 AT AT AT, e I8 hT Jolell 7 shelol Ueh BT
Rearaa A

* It does not take Sherlock Holmes to deduce that the new voters enrolled in such large
numbers in Maharashtra were either fake or duplicate.

I THST F [oIT QAT BT T ST oTe] & [ HERISE H SdeT 93 YA U STT HAGIAT3T FT
ATHTST IT df Gt AT AT SYSAT AT

* That is, the same person had many Voter IDs.

Y, Teh &1 SATFd & U s qle AEN A

* This was seen in several constituencies, where thousands of voters with valid Voter IDs
from another State were registered as new voters in Maharashtra.

Ig e Tordrae &1 & @ 19T, ST67 IR ATQTaT Sl gat Aot & der e AT 7@ &, 3¢
HERTSE H 7T ATl & & H Goiiehd fohar arr|

» Subsequently, in Bengal, it was pointed out that there were many voters with the same Voter
ID number in multiple constituencies in Bengal as well as in other States.

a1c, #, U F9e 7 Ig YT IT foh s AASTAT3AT & UTT Teh & ale 3Ts$at Fav 4T, St J9mmer 31}
3G Ut & AT oaTaeT a5t 7 aor &

* That is, one Voter ID humber assigned to many people.

ITfeY, Teh &7 AeT HTED e T FE A1 1 FYar a2 2|

* So, neither was a Voter ID number unique to every voter nor was a voter unique to a Voter
ID number.

$H eI, o dl IS aleT TSN e X AaQTaT & forw gfass a1 3R 1 & 1S Adarar vl v
3T A F gfae 7|

* The ECI’s claim in 2008, that every Voter ID number is unique has been a plain lie, wittingly
or otherwise.

ECI %T 2008 # I gTaT f& §¥ aeX 33T da¥ IfeAeh §, Ig Ueh ¥ISC 3 AT, ¢ I8 AAGHHT gl
AT g1 AT =g |
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There is a catch

THUTE

* Now jolted, the ECI seemingly wishes to fix this by linking the Voter ID with the Aadhaar.
e Htehel o dTe;, THT 1T § fob FoATar AT (ECI) $H HHAEIT T AT HIEST I YR F SAI5eh]
81 T AR &

» With its biometric process, the Aadhaar can ensure that one person cannot have multiple
Voter IDs.

TRATRF 9fHaT & HROT, ITUR Ig AR AT Fohell § foh Ueh hiebel & I S e M$S o
gl

* This is a step in the right direction.

% TEY e & s A B

* But it is more complex than what the ECI makes it out to be.

SIfoheT Ig 3T T 18T & ToldleTT foh ECI 38 fe@rar g

» To ensure that the same person is not duplicated, the Aadhaar numbers of all one billion
registered voters have to be linked to their Voter ID.

g AT el o faT foh Teh g1 exiebet 1 argdt 9faf®e (duplication) & &Y, T 3 Faligha
HAAGTATHT & TR FaT l 3oTehT AT TS T ST 81|

* Having only some voters linked to Aadhaar will make the entire exercise futile, since then
there is no guarantee of uniqueness and non-duplicacy.

hael S HIGIAIIT I HTUR F SSAT S8 U TAH I 5 &=11 31, Fiieh e faflreear 3ik
QI ¥ 9T Y FIS IS AGT BN

* So, cleaning and de-duplicating voter lists with Aadhaar is an all or none exercise and cannot
be half done.

SaTAIT TR & aleT Gl &1 AT 3R FTFE Faed AT Teh HYOT AT FS o1g! dTell 1 &, 54
3T 8T fehdT ST HeheT|

* It implies that to be an Indian voter, an Aadhaar is a must.

g 3T & foh T ARAT AT §e7e & foIT 3R sifaard g

* That is, Aadhaar will be a necessary but not a sufficient condition for voting in India.

37T, MR ¥RT F Adel e & foIT 3maeg« Afwa gateq 7 gom|

Address : 3rd Floor, KV Tower, Padleyganj Road, Gorakhpur
Email Id : info@patrioticias.in

Contact Number : 9971932488
Website : patrioticias.in

Page17



https://t.me/patrioticIAS
https://www.youtube.com/@PatrioticIAS

o
TELEGRAM CHANNEL: https://t.me/patrioticlAS

YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS
CONTACT: 9971932488

Pa la

a
www.patrioticias.in

* But by law, Aadhaar cannot be mandatory for anyone and is only optional.

AfeheT HTefeT o IHTAR, AU el o forw off srforars w71 g1 Hehell 3R TE ol dFfeas |

* In short, India needs clean, de-duplicated voter lists.

HET H, 9 &1 Faeo 3R 3fade Foa Aaerar gi=at 1 smaegshdr gl

 But de-duplication is only possible with 100% Aadhaar linkage.
et 100% 3R AT & a1 3fCarehe gere wara =7g1 &1

* And Aadhaar is not mandatory.

3R 3R 3rfaary 76 8

* This is the conundrum that the ECI faces.

7€ I gy & SRt | ECI R @I ¥

* | venture to posit that Babasaheb Ambedkar would have taken a utilitarian approach to this
dilemma and argued that the benefits of de-duplicated Voter IDs outweigh the costs of 100%
Aadhaar linkage.

#H g ATACT § o AR 3HASH 3 AT TN ITAAATEIEY TEHIV 9T 3R Fged foh
sfoadhe A dieT TSI & AT 100% TR fAifHer Hr o ¥ 3170

* He had warned in the Constituent Assembly in 1949 that the ‘sanctity of voter lists are the
foundation of India’s democracy’.

3egiet 1949 H WAeer W 7 Acra & o o “Faerar gt Fr afawar sra F dwaT fr s
el

Ensure a guarantee under oath

AT F dgd RS AT F¥

* Further, Aadhaar can not only solve the ‘one person with many Voter IDs’ problem but also
eliminate the issue of ‘one voter voting many times’.

S 3TTdT, HTYUR o7 had ‘Th chTFd & YT HS ale ATS I JHTIT FI gl P AohdT &, STodh
‘T AAGIAT GaRT F% IR AdGHT T FATAT 1 {7 GATCT HT HohdT ¢

* It is no secret that the archaic practice of inking a voter’s finger using an indelible ink after
voting is bypassed using chemicals that can remove the ink.

Ig hIs Q&Y w161 & foh AT o STe HAET FATE F AdQTar Y el W e et v qurei
TTohdT T UH THIIAT T §SIAT ST TehdT § SIT TATET T AT S £

* The benefits of Aadhaar linking to Voter IDs are significant and obvious.

aleX 3T H HTUR FY SA5et & 19 Ageaqur 3R FIse |
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* But, as the saying goes, in a liberal society, it is fine for a hundred guilty people to go
unpunished even if it means punishing even one innocent person.

AfheT ST foF FgTad §, T 3eR TATS # Jg TaIp ¢ T Tt YRt Y oz g ste, s7er € s@er
37 v ST & G AT BT

« All of this can work out only under the absolute guarantee that no single eligible Indian
citizen will ever be denied the right to vote.

I 9 ¥ T § 9 Ig o7 IR &7 6 A oft 9 e AnTRen 5 o Aqee F e @
afaa =gl gl

» And this guarantee from the ECI has to be under oath — not like its ‘guarantee’, in 2008, of
Unigue IDs.

3R Ig AIRET ECI & % & AT & a8 el T — o fah 2008 F Ffereh 3 hr 3HhT ‘IR
T @
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India’s aviation arbitration cases will still fly off overseas

GS Paper ll: ADR

n 1934, India’s skies were not its own. Under
l British colonial rule, the Aircraft Act of 1934

governed aviation in India, a law that was
designed not to foster a burgeoning aviation
sector but to ensure British control over airspace.
The idea of ordinary Indians flying in commercial
aircraft seemed like a far-fetched dream.
Designed to control air traffic for military and
administrative purposes, the Act soon showed
that it was ill-equipped to handle rapid
technological advancements, soaring passenger
numbers, and the rise of private sector
participation in aviation. Despite India’s growing
aviation industry over the decades, the legal
framework has remained stuck in the past.

This legal inertia has led to significant
challenges for India’s aviation sector. Private and
public airlines faced bureaucratic delays that
hampered their growth. New ventures struggled
to enter the market due to the cumbersome
licensing process. Air traffic management was
inefficient, and even fundamental issues such as
passenger compensation for flight delays or
cancellations were not adequately addressed. It
became painfully clear that the old laws were no
longer fit for a nation whose aviation sector had
evolved far beyond what the Aircraft Act
anticipated.

Fast forward to 2024, where India has moved
beyond its colonial past. The Bharatiya Vayuyan
Adhiniyam, 2024 marks a new era, introducing
reforms and replacing the 1934 Act, and
promising a future where Indian aviation can
truly take flight. However, there is one issue that
remains: Will India’s new aviation reforms also
help its arbitration system align with global
norms? Or will commercial aviation disputes
continue to move to Singapore, London and
Paris?

A forward step but still incomplete
The Bharatiya Vayuyan Adhiniyam 2024 is a
breath of fresh air for India’s aviation industry. By
streamlining licensing procedures and tackling
the inefficiencies of air traffic management, it
aims to position [ndia as a global leader in
aviation. Passengers also stand to benefit, with
enhanced rights and compensation mechanisms
for delays and cancellations.

However, despite these impressive reforms,
there is one critical aspect that remains

G.S. Bajpai

is Vice Chancellor,
National Law
University Delhi

Garima Tiwari

is Associate Professor,

National Law
University Delhi

Shrawani Shagun

is Senior Research
Fellow, National Law
University Delhi

The Bharativa
Vavuyan
Adhiniyz
2024 remains
incomplete
without
arbitration
reform

unaddressed: arbitration. While the Adhiniyam
overhauls much of India’s aviation infrastructure,
it has done little to modernise the legal
framework to resolve international disputes. So,
with the lack of specialised aviation arbitration in
India, will the country continue to lose aviation
cases to global arbitration hubs?

India’s current framework for commercial
arbitration, governed by the Arbitration and
Conciliation Act of 1996, does not address the
unique needs of aviation disputes. These often
involve specialised issues that range from
technical matters to international treaties. India’s
courts and arbitration centres lack the expertise
to handle such complex cases effectively without
a dedicated aviation arbitration framework. This
gap in expertise and specialisation means that
aviation companies that deal with issues such as
cross-border regulations, airline contracts, and
aviation safety standards are unlikely to look to
India as a preferred venue for dispute resolution.

India versus overseas centres
Despite establishing institutions such as the Delhi
International Arbitration Centre and the Mumbai
Centre for International Arbitration, India has yet
to make a significant mark on the global
arbitration stage. The Singapore International
Arbitration Centre currently handles around 90%
of corporate arbitration cases involving Indian
parties, a statistic that highlights India’s failure to
build the necessary institutional support for
high-stakes arbitration. This lack of infrastructure
for specialised sectors such as aviation is why its
arbitration sector remains underdeveloped.
Without a dedicated focus on aviation disputes,
cases will continue to move abroad. The issue is
not about laws alone but about the right people,
the systems and the infrastructure to handle
complex international disputes.

1f India is serious about becoming a global
leader in aviation, it must make a concerted effort
to develop a specialised aviation arbitration
framework. This would involve establishing
dedicated institutions with panels of experts in
aviation law, technology and international
treaties. It is not enough to have a generic
arbitration framework. Aviation disputes require
a deep understanding of the sector’s unique
challenges.

India should also look to jurisdictions such as

Singapore and the United Kingdom, which have
built strong and specialised arbitration systems
catering to the aviation sector. India needs to
adopt a similar approach by creating specialised
arbitration panels, creating incentives for private
sector involvement and focusing on building
expertise in aviation law. Law schools can play an
important role in this.

This arbitration exodus is a procedural
economic and policy failure that affects India’s
global standing. Every case that moves abroad
means lost revenue for Indian arbitrators, law
firms and legal institutions. More importantly, it
sends a troubling signal to foreign investors and
aviation companies — that India lacks the
confidence and the infrastructure to handle
high-stakes disputes. However, with a robust
aviation arbitration system, India could attract
more aviation businesses, increasing investments,
economic growth and having a more substantial
global aviation presence.

India must ensure neutrality in arbitrator
appointments. The government should appoint
arbitrators only through mutual agreement or by
an independent arbitration body. This is standard
practice in leading arbitration hubs, and India
must follow suit if it wants to be taken seriously.
Further, India must reduce judicial and executive
interference in arbitration. Indian arbitration
awards often get dragged into long court battles.
A stable and predictable legal environment is
essential if India wants to attract more arbitration
cases.

Key areas to focus on

The path forward is clear: India must prioritise
neutrality, transparency, and institutional
strength. It must align itself with the best global
practices and eliminate provisions that create a
perception of bias. The Bharatiya Vayuyan
Adhiniyam 2024 is a landmark step but remains
incomplete without arbitration reform. The
Arbitration and Conciliation Act, 1996 provides a
general framework, but aviation disputes demand
specialised expertise.

Unless India builds a dedicated aviation
arbitration ecosystem with expert arbitrators,
specialised institutions, and global credibility,
disputes will keep flying off abroad, and
investments may follow suit. The time for reform
is now.

India’s aviation arbitration cases will still fly off overseas

R & fAATeTeT ATy A 39 ot fagat 7 & gergiar

In 1934, India’s skies were not its own. Under British colonial rule, the
Aircraft Act of 1934 governed aviation in India.

1934 # I ST HTHTEN IHHT 9T g1 47| feer situfaafde emas & ag4,
HRA # fAATT FY 1934 F TINHFE Tae GaRT fafad famam arm am

The law was designed not to foster a burgeoning aviation sector but
to ensure British control over airspace.
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wmgsmgcﬁmﬁmaﬁmaﬁa;maﬁmﬁrgmw
fafeer =0T =T I@= & v a=T=T 3= Ay

* The idea of ordinary Indians flying in commercial aircraft seemed like a far-fetched dream.
|TUROT HRAAT GarT aforfoTe AT 3 337 R 38 GHT Ueh 3163 H=AT oferal AT

* Designed to control air traffic for military and administrative purposes, the Act soon showed
it was ill-equipped to handle rapid technological advancements.

H77r 3R gerafaF 3egedt & [T gars I i AT i g =11 a1 Tg Hlefal SToal &f
Tqse AT AT o 7g it F 81 T Aaiihl FAFTer ohT HetTolel 3 3raeTa ¢

« It failed to accommodate soaring passenger numbers and private sector participation in
aviation.

IE FloeT Aol § Tt I T 3R sl & iy amefierdy & FArNToId et 7 fawher el

* Despite India’s growing aviation industry over the decades, the legal framework remained
stuck in the past.

glelifeh GRTehl H TR T TAHAT 3T a7, Y T SHT FIefal) FITAT ot & TR &1 3Hehr E |

* This legal inertia led to significant challenges for India’s aviation sector.

Ig FTefell ST AR o [IATAA &7F o forw iy gt st vt w=h|

* Private and public airlines faced bureaucratic delays that hampered their growth.

frsit AR AT TRl T AFTRITET # G T AHAT HIAT T3, [T 3T Je o ST g5

* New ventures struggled to enter the market due to the cumbersome licensing process.

%Wﬁmmmﬁwmﬁqﬁarmﬁmﬁl

« Air traffic management was inefficient.
&A1 ATARATT Y= 37879 2T|

» Even basic issues such as passenger compensation for flight delays or cancellations
were not adequately addressed.

TGl o T 33161 7 3 AT 1@ B IX AN Y FIATTSAT &b oI Ferde S ¥ Sk @ gl 78T foh
M|

* It became clear that the old laws were no longer fit for a nation whose aviation sector had
evolved far beyond the Aircraft Act’s vision.

Ig TISE g 1T foh QI Flefel 36 27 o [T 3UYF 76T &, Toraepr faaATeteT 819 waahive vae
Feqal § FE A G Il ¢ |
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* Fast forward to 2024, India has moved beyond its colonial past.

2024 TR 3TA-3Td AR 39+ 3tuferafis srelta & 3wy fovenet g &1

* The Bharatiya Vayuyan Adhiniyam, 2024 introduces reforms and replaces the 1934 Act.
R argaee fafaTs, 2024 7 1934 & FIefeT T GTah GURY T YEAT I &

* It promises a future where Indian aviation can truly take flight.

g #iasT F U 0ET ART 9Rd HIAT &, ST6T HRAT AT add H 337 3R Toh |

* However, one issue remains: will India’s new aviation reforms help its arbitration system
align with global norms?

ETelifeh Ueh THEIT STl €% & FAT R oh AT AT FUR 3Tk HEITY T o 1 3Ras ATl &
3eT&Y ST TTaTr?

* Or will commercial aviation disputes continue to move to Singapore, London, and Paris?

7 O saraaTiaes faareer fare sre off RiemqR, deet 3itt e s w@ar

A forward step but still incomplete
T 31T T e H, Afehet 31 it are

* The Bharatiya Vayuyan Adhiniyam 2024 is a breath of fresh air for India’s aviation industry.

AR argaee rfafaaeT 2024, 9RA & AAEH 3T & faT T 7% arerlt 1 oRE B

* By streamlining licensing procedures and tackling air traffic management inefficiencies, it
aims to make India a global leader in aviation.

g ATSATAI IR T AT TATRT R §ATS ITATATT TaereT Y FTHATHT & et IR i
AT AT &1 &1 3r30iY Foa1ey Y e & wImeRa 1

» Passengers stand to benefit from enhanced rights and compensation mechanisms for
delays and cancellations.

At 1 &8 3R TEEHIOT & ToIT AgaR HIAFRT 3 FITaAT Jorrelt & wmst gham|

» However, one critical aspect remains unaddressed: arbitration.
glelleh, Teh AGeAYPT Tge] 31 811 ©eT I§ 91T 2 AETEYT|

» While the Adhiniyam overhauls India’s aviation infrastructure, it has done little to modernise
the legal framework for international disputes.

T8t 3o SR & ferere g e 1 731 §9 4T €, 8 I8 AW farel & Fet
M Y e ST & AT aged o FAT &
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* Due to lack of specialised aviation arbitration in India, will the country continue to lose cases
to global arbitration hubs?

ART # AT AT ACTEAAT & 37T 7, 7371 27 379 o aw Aegeyar Faf & &9 @rar
Tgam?

* India’s current framework for commercial arbitration, governed by the Arbitration and
Conciliation Act of 1996, does not meet the unique needs of aviation disputes.

ARl T AT FHETEACT T IAA i, St i 1996 F Feaeyar 3R gas sfafzs garr
AT 8, TaaTeT=t faareT 1 fafirse smaegsranat s qur et e

* Aviation disputes often involve technical matters and international treaties.

TaATeteT faael # 31t aaeitehT Fed 3R FaRrsdT Gt i gl 8|

* India’s courts and arbitration centres lack the expertise to handle such complex cases
without a dedicated aviation arbitration framework.

AR T 3reTerdl 3R FeTeyar Fal 7 W Ffee ATl T Gorste & v smaeas ferwsgar
FAT E, FAiT RAfRrse AT FeaTydar s F8 81

* This gap in expertise and specialisation makes aviation companies hesitant to choose
India for dispute resolution.

farerra sitc Rftrsear A 3@ F#t & HROT, fAaEe Fafaar 3R i far gamne & o 9o &7
feaed 21

India versus overseas centres
R T el Aegeydr #g

* Despite establishing institutions such as the Delhi International Arbitration Centre and the
Mumbai Centre for International Arbitration, India has yet to make a significant mark on the
global arbitration stage.

glefifeh TR of el RS Feaeyar g 3R H{a$ HAWSET FETTYAT g oI FEATAT
AT T B, Y o7 a5 ARG Feaeyar 79 W 39 e 1S AGeaqol 19 g1 BIS I |

» The Singapore International Arbitration Centre currently handles around 90% of corporate
arbitration cases involving Indian parties.

TR Srarsdir Feaeyar dg TaATT 7 AR Taill  S[S oTaTsHer 90% HIARE ALIELAT AL
T THTIAT ¢ |

* This highlights India’s failure to build the necessary institutional support for high-stakes
arbitration.

IE WA T ITT-FANT ACTEYAT & AT HTF FEARTT TALST o) 7 Averar Y g2iiar |
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* The lack of infrastructure for specialised sectors such as aviation is why its arbitration
sector remains underdeveloped.

QAT S fafArse &YaY & foIT 3maede ok Y FAY &)Y FRUT § o5 AR T AeqEydr &9 39 ot
IFfwRa e

» Without a dedicated focus on aviation disputes, cases will continue to move abroad.

AT RaR! W RAAY e 7 29 @ 3 AtA fage &7 & s @

» The issue is not about laws alone but about the right people, systems, and infrastructure to

handle complex international disputes.

THEIT hael FIeaAl T TeT SToeh S ST, JOTTe HR FIGAT 61 § S AR AW famar
GHTST Th |

« If India is serious about becoming a global leader in aviation, it must make a concerted
effort to develop a specialised aviation arbitration framework.

3R AR AT 3 AR RATaeT Aar Seielr °rge 8, A 38 Tae[e TA I §U Uah fa
R AegTyar e s fad e gem|

* This would involve establishing dedicated institutions with panels of experts in aviation
law, technology, and international treaties.

5 Ry geama i Frae 3R R g, seaifad g siawrsde st & Rdwai &
YT 911 T 3TTLTHar g1

* It is not enough to have a generic arbitration framework.
hadl Ueh WA AEIEYT &TaT 9ATCd o181 g |

* Aviation disputes require a deep understanding of the sector’s unique challenges.

fawTerer el & forw 5@ &t 1 fafarse galfat fr ad waer smavgs &

* India should also look to jurisdictions such as Singapore and the United Kingdom, which
have built strong and specialised arbitration systems for aviation.

AR ot FATR 37K gemmses Rrersar Sl ot T 3R q@aTr wnfe, Totegiet fasTetet & forw aerqe
3R fafldrse srereyar gorreh fasnfad 1 g1

* India needs to adopt a similar approach by creating specialised arbitration panels, offering
incentives for private sector involvement, and focusing on aviation law expertise.

TR Y &Y AT TRE T TEAT AT 81T o o Ay Fearyar derer g, s sy iy
TR F fore WicwTger & 3R RaTeter Freer Y Rrdwaar o1 e i |

* Law schools can play an important role in this.

ST FIeTeT Tl U Ageaqut HfAST 7 Tahet |
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* This arbitration exodus is a procedural, economic, and policy failure that affects India’s
global standing.

g AEIEY T TATIA U UihareAs, 3Tl 1R sAifaera RAwerar § S 7R &1 dRaw fufa &
EENCEETGIR]

 Every case that moves abroad means lost revenue for Indian arbitrators, law firms, and
legal institutions.

8X T HTHCT i TASL TeAT STl §, R o HEIEYT, FIefel BT 3R Flefelt FEATAL o [T Wi
$rgrfer |

* More importantly, it sends a troubling signal to foreign investors and aviation companies
— that India lacks the confidence and infrastructure to handle high-stakes disputes.

3R 3Hd o FEcaqul, I8 fadeft ferderst 3R Rwmerer Fafaat 1 v Ridreers d&a Asrars &
AR # MR Ryamel s Gorstrer v arerar 3K ar=r 78 B

» However, with a robust aviation arbitration system, India could attract more aviation
businesses, increase investments, and improve its global aviation presence.

gleliich, AT TR & UTH Ueh Horqd faaATeteT FEATAT YoITell &1, ol 9 31Teen fq#Teter sy
IMHTT AT Thell &, Tovarer aa1 Fevelr § 3N 3roeh ARaw Remerer fPufar s gur whar &1

* India must ensure neutrality in arbitrator appointments.

AR 1 Feaedt F1 g faa F frsqarar glafRaa s @fgo)

» The government should appoint arbitrators only through mutual agreement or by an
independent arbitration body.

TIRR T halel ATTH! FEATA AT Faelsl HEITAAT AT & ATETH A & ALTTYL A fAgfFa He
Bl

* This is standard practice in leading arbitration hubs, and India must follow suit if it wants to
be taken seriously.

I W AEIEYAT Fal H Al 9fHnar § 3R I e &1 a7siRar & forr smern &, o 38 sirsdft e
TR Il 1T |

* Further, India must reduce judicial and executive interference in arbitration.

S 37T, AR & 411 AF IR FRIYIORT §ET8IT T FH HIAT 19T

* Indian arbitration awards often get dragged into long court battles.

HRAT FeTTYar fAvhy 31eER o« reTeld HHeA! H B ST 8 |

» A stable and predictable legal environment is essential if India wants to attract more
arbitration cases.
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3T R 1 3 3Tk FHETEAAT A I e 8, A T R 3R qEiegater a3 Frepeht
aTATaRoT ST 8|

Key areas to focus on

T & AT Y &

» The path forward is clear: India must prioritise neutrality, transparency, and institutional
strength.

T ohT TET TISE §: AR Y forsqaran, TRERTAT 3R SeamTe Al 1 IrfHhar &ait giaf |

* It must align with the best global practices and eliminate provisions that create a perception
of bias.

39 gafasr ARaew qu13it & 317ET glelr TRT R XX FITeIeAl hY geTeAT =TfET Sl G&TITe Y o
ST B

» The Bharatiya Vayuyan Adhiniyam 2024 is a landmark step but remains incomplete
without arbitration reform.

AR argaee srfafaaeT 2024 v A Few B, oifshet Freavyrar gurt & fae argr g

* The Arbitration and Conciliation Act, 1996 provides a general framework, but aviation
disputes demand specialised expertise.

FeaEydn AR gog sfafaaa, 1996 v WA g &r §, At fawee Rl + v faftse
frahwarar i S BT B

* Unless India builds a dedicated aviation arbitration ecosystem with expert arbitrators,
specialised institutions, and global credibility, disputes will keep flying off abroad, and
investments may follow.

9 doh AR QAW QAT AEATIAT 97 A8 So01dT forgd fadws aeaey, fJfdse e 3k
ARTH [FgE=Iar g1, a9 de T9are fadelt # Ira W 3R fAaer off fis-d Tar Jmeer|

* The time for reform is now.
FUR FT 777 3730 B
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A case for a fair seat allocation

Article 1 of the Constitution proclaims that India shall be a Union of States. The term Union implies that the arrangement or rearrangement of the component units should be

on the basis of equity. There are serious apprehensions in the south on the question of readjustment of seats in the Lok Sabha

P.D.T. Achary

he issue of readjustment of Lok

Sabha seats in the context of

the new Census is being hotly

debated in the country. In fact,
it is being wrongly referred to as
delimitation in all public debates.

Delimitation is the act of fixing or

refixing the boundaries of constituencies.
This is done by the Delimitation
Commission only after the Census is
taken. Under Article 82 of the
Constitution, on the completion of each
Census, the seats in the Lok Sabha are
required to be readjusted so as to reflect
the increased population in the number
of seats. The present strength of the Lok
Sabha was fixed on the basis of the
decennial Census figures of 1971. The total
population of India in 1971 was around
54.79 crore which is estimated to have
gone up to 141 crore as of March 202
Thus, during the past 50 years there has
been a phenomenal increase in India’s
population. This has not reflected in the
strength of the Lok Sabha, as the number
of seats have been frozen at the
population level of 1971 till 2026, through
an amendment of the Constitution.

Various formulae

The most important point to remember is
that much of the increase in the
population of the country was due to the
failure of some of the major States in the
north, such as Uttar Pradesh and Bihar, in
implementing the national policy on
population control. The result is an
abnormal increase in the population of
these States. For example, the population
of Uttar Pradesh in 1971, was a little over
8.38 crore which is estimated to have
gone up to 24.1 crore in 2025. Similarly,
the population of Bihar was 4.21 crore in
1971, which has probably reached 13.1
crore in 2025. The idea behind not raising
the strength of the Lok Sabha till 2026
was to give time to the States, which were
registering huge increases in population,
to stabilise it so that the readjustment of
seats would not create a serious
imbalance between States in southern
and northern India.

The southern States could implement
the population program successfully and
arrest the growth in population. In 1971,
the ratio between the number of Lok
Sabha seats allotted to a State and its
population was almost the same for all
the States. Thus, in all major States the
population base was 10 lakh for a Lok
Sabha constituency. However, the picture
has now changed drastically. If the
formula contained in Article 81 is followed
now, it will create a huge divergence in
the number of seats between the
northern States and southern States. For
example, for a population of 24 crore,
Uttar Pradesh will be entitled to 240 seats
which will be a threefold increase from
the present 80 seats. Whereas a State like
Kerala, will only get 36 seats in place of
the 20 seats at present as its population is
estimated to have increased by only 68%
over the past 50 years. If on the other
hand, the population to seat ratio is
changed to 15 lakh per constituency, Uttar
Pradesh will get 160 seats in place of 80,
whereas Kerala may get only a few seats
more than the present 20 seats.
Incidentally, Kerala is being cited as an
example because it has registered the
lowest growth in population among all
major States.

There is another calculation which
produces interesting results. The
population of the country in 1952, was 372

million (37.2 crore) and the total number
of Lok Sabha seats was 489. This works
out to an average of 7.6 lakh people in a
parliamentary constituency. In 1971, the
population was 54.8 crore and the total
number of Lok Sabha seats was raised to
543 which works out to one million (10
lakh) people in a constituency. The
readjustment of seats was done as per the
mandate of Article 82 of the Constitution
which will have to be repeated after 2026.
Assuming that the strength of the Lok
Sabha is going to be raised from the
present 543 to 800 (the capacity of the
Lok Sabha chamber in the new
Parliament is reported to be above 800),
the average population of a parliamentary
constituency will be nearly 18 lakh. If this
figure is taken as the population base of a
constituency for readjustment, then
Kerala may retain the same number of
seats, Tamil Nadu will gain a mere four
seats where as Uttar Pradesh will gain as
much as 54 seats.

Rewarding incompetence

There are serious apprehensions in the
south on the question of readjustment of
seats in the Lok Sabha. Although the
Union Government has remained silent
on it so far, unofficial discussions on
certain formula are reportedly being held
in some quarters. The State of Tamil

! under the leadership of Chief
Minister M.K. Stalin, has powerfully
articulated the fears of the States in the
southern region about losing political
importance in the event of a readjustment
of seats in the Lok Sabha. The recent

N § k — a
l’) ‘ \\ hth 1

Putting up a fight: Tamil Nadu Chief Minister M.K. Stalin addresses the Joint Action Committee meeting for Fair Delimitation, in Chennai on March 22. avt

conclave of southern Chief Ministers and
other political leaders, including the Chief
Minister of Punjab, held in Chennai is a
pointer to the possibility of this issue
becoming a major rallying point for
southern States. Therefore, there is an
urgent need to devise a rational formula
for the readjustment of seats in Lok
Sabha.

Articles 81 and 82 clearly show that
readjustment of seats is done solely on
the basis of population. So, a solution to
this vexed problem can be found on the
basis of what population base can be
accepted for readjusting seats. The
problem has arisen because of the huge
increase of population in a large number
of States due to the non-implementation
of family planning programs. Equity
demands that States which failed to
implement population control programs
not be rewarded with an increase of seats
which give them great political advantage.

Ideal solution

In these circumstances, a fair formula for
readjustment of seats would be to take the
State which has registered the lowest
increase in population as the template.
Figures show that Kerala is the State in the
istered the lowest
growth in population since 1971. The
population of Kerala was 2.14 crore in
1971, which is estimated to have gone up
to0 3.6 crore in 2025 which is an increase
of 68%. This can be considered a
reasonable growth in population for the
last 50 years. So a 68% step-up in the
number of seats in all States can be a

A case for a fair seat allocation
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reasonable basis for readjustment. This
will, on the one hand, maintain the
present equation among the States in
terms of seats and on the other obviate
the need to abnormally raise the number
of seats in the States which are remiss in
controlling the population. So, under this
formula, Uttar Pradesh will get 134 seats,
Kerala 34 and Tamil Nadu around 66
seats. This way the present equation
among States in terms of seats will remain
unchanged. A 68% step-up in seats will
raise the total number of seats in the Lok
Sabha to 912.

Of course, this formula will make
Article 81(2)(a), which says that the ratio
between the number of seats and the
population of a State shall be the same for
all the States, irrelevant. In fact, it had
become irrelevant long back — a formula
that was laid down in 1950 will cause
serious injustice in 2026. The allocation of
seats in the Lok Sabha is not a political
issue - it needs to be done on the basis of
the constitutional principle of equity. It is
bound with the bargaining power of the
federating units or groups of such units
situated in various geographical regions.
A sensitive approach is necessary to deal
with this issue. Article 1 of the
Constitution proclaims that India shall be
a Union of States. The term Union implies
that the arrangement of the component
units should be on the basis of equity in
terms of its share in Parliament. We
should try to live up to the implications of
this constitutional scheme.

P.D.T. Achary is Former Secretary
General of the Lok Sabha.

THE GIST

v

Delimitation is the act of fixing
or refixing the boundaries of
constituencies. This is done by
the Delimitation Commission
only after the Census is taken.

v

The State of Tamil Nadu, under
the leadership of Chief Minister
M.K. Stalin, has powerfully
articulated the fears of the
States in the southern region
about losing political
importance in the event of a
readjustment of seats in the
Lok Sabha.

v

In these circumstances, a fair
formula for readjustment of
seats would be to take the
State which has registered the
lowest increase in population
as the template. Figures show
that Kerala is the State in the
south which has registered the
lowest growth in population
since 1971.
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=rqet Hie aes & forw va Arsen

Article 1 of the Constitution proclaims that India shall be a Union of
States. The term Union implies that the arrangement or rearrangement
of the component units should be on the basis of equity.

| 71 Irfede 1 DT Far ¢ B 9Ra asat w1 v @ e e
eec &1 Y ¢ T T HTAT Y STTEYT AT Yo STTEAT #ATIHIT 3MUR TN
2l =R

e There are serious apprehensions in the south on the question of readjustment of seats
in the Lok Sabha.

AT HIST & YT FHRISIA o Heg I &fRTor $Ra 7 9787 3ATIhTT & |

e Readjustment vs Delimitation
qeT: HHTANST aetret IRt

e The issue of readjustment of Lok Sabha seats in the context of the new Census is
being hotly debated in the country.

oIS STAIOTT & ey H ANFEHT Hieh F YeT: WATAIST 1 Hegl U H el & g
s s=T g3 B

e Infact, it ig being wrongly referred to as delimitation in all public debates.
31T H, Tofl et 988! & 39 ITed alieh I IRAAT T o7 @I 8

o Delimitation is the act of fixing or refixing the boundaries of constituencies.
aReteret &7 378 § fovaTret YAt ot Feaait Y @ ar g a7 |

e This is done by the Delimitation Commission only after the Census is taken.
I T SAIAVTAT & &G &1 TRENHAT AT GaRT Fohar ST B

e Under Article 82 of the Constitution, on the completion of each Census, the seats in
the Lok Sabha are required to be readjusted to reflect the increased population.

HIAUT & HTeBT 82 & g, BT SIAIVTAT & ST ShharsiT Hel 1 71 §8 Fr6edr &
3R Yel: WA GleTl 3T ¢ |
e The present strength of the Lok Sabha was fixed on the basis of the 1971 Census.

ANHHAT HT TAATT HIET HT FEAT T 1971 &Y SIMOTAT & TR G aF THAT 31T 27|

e The total population of India in 1971 was around 54.79 crore which is estimated to have
gone up to 141 crore as of March 2025.

1971 & $IRC Y el STAATIT TIT8HIT 54.79 F5 AT, ST A 2025 ofeh HFATIAT §9 & 141
a»-dsa?:ﬁq—g‘firgﬁm

e Thus, during the past 50 years, there has been a phenomenal increase in India’s
population.

58 SR, el 50 aut 7 HRA T STAEEaT 7 IEYd a1 g5 B
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e This has not reflected in the strength of the Lok Sabha, as the number of seats has
been frozen at the 1971 population level till 2026, through a constitutional
amendment.

oifehel T8 gefer sreharsiT 1 el 1 F&aT & yehe 781 €5 &, F1h Ueh Tyt wenv
GaNT Sog 1971 T SAHEAT o FAX W 2026 Teh AT Y f&m a1 |

e Various formulae
fafeeT @

e Much of the increase in population was due to the failure of major northern States like
Uttar Pradesh and Bihar in implementing the population control policy.

STTEET gefer s 31fRshTer HROT 3eX 9&2r 3R fAER S8 vo@ 3R SRt T3t &
STrEET fAa=or AifeY Y o) e 7 fawher et

e Theresultis an abnormal increase in the population of these States.
SHeRT GRUTTH o7 Tl H STTHEAT T ITHART Jaftr & §G H HIHA 31T

e In 1971, the population of Uttar Pradesh was a little over 8.38 crore, which is estimated
to have gone up to 24.1 crore in 2025.

1971 H 3eX RN T ST0EAT 8.38 FIUF A AN 3118k A, ST 2025 & HAA: 24.1 FNF
SIS T

o Similarly, the population of Bihar was 4.21 crore in 1971, which has probably reached
13.1 crore in 2025.

SEY OE, 1971 F RER i T 4.21 F45 o, S @7 2025 7 13.1 F05 IF TG
TS E

e The idea behind not raising the strength of the Lok Sabha till 2026 was to give time to
these States to stabilise population growth.

2026 T HNHHAT HT WS T TITA T 36T 5oT AT I FAAHEAT J& & I AT FIT T

GHI &1 AT
e The southern States successfully implemented the population program and controlled
population growth.

GTRIOT Tt & TAREAT FREFH T AholdTaeh od] fhar 3R STereear gefer & fafya
R

e In 1971, the ratio between the number of Lok Sabha seats and population was almost
equal across States, around 10 lakh per seat.

1971 # clier@sT HIeT R SToEEAT & sIer 3edTcl SaTeraT WY AT & AT T, T 10
@ yfa "ie|

e However, now the picture has changed drastically.
BTeioh 376 TEAX AT F&el bl & |

e If Article 81 is followed now, it will create a huge divergence between northern and
southern States in seat allocation.

3R 379 AT 81 Y A9 foharm a1, &t 3o AR gTavor Tt o ey Tt & g1 e ey
g |

Pa la

a
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For a population of 24 crore, Uttar Pradesh will be entitled to 240 seats, a threefold
increase from the current 80 seats.

24 FNF T STAEEIT & T 3 F&A T 240 A [HeM, ST aciaATeT 80 Het & dfter g
HfaF gl

Whereas Kerala, with a population increase of only 68%, will get 36 seats in place of
the current 20 seats.

ST e, TTHT FTAGEAT hdol 68% T &, 3 20 €Y i oy 36 €E A

If the ratio is changed to 15 lakh per constituency, Uttar Pradesh will get 160 seats,
and Kerala only a few more than the existing 20.

3R 9T 817 15 o Y STFAEEIT T TR I@T 31T, df 36T 92T hF 160 e Heieh 3k
I T ATHTST 20 § Shaol $o g A 31T [Heiah|

Kerala is being cited as it has registered the lowest population growth among major
States.

I T Iooll SATAT fohaT 3T § ik S8 Tl Y@ ol H W FH TA0EAT 510
gol g

Historical context and projections

e deet 3R ATl Y a1

In 1952, India’s population was 372 million (37.2 crore) and Lok Sabha had 489 seats,
which gave an average of 7.6 lakh people per seat.

1952 F 3R &1 SAGEAT 37.2 w13 AT 3R avehwsim 7 489 ®Wie off, Toraw ufa die 3iaas
7.6 TG AT U

In 1971, the population rose to 54.8 crore and Lok Sabha seats were increased to 543,
which meant 10 lakh per seat.

1971 H STHGEAT 54.8 HAT &1 315 3R AFasim e 543 g 718, Fa@ ufa de 10 o Fr
3 =)

Seat readjustment was done as per Article 82, and it will need to be repeated after
2026.

HIet T qa: FATAISI 3eJede 82 o 3THR foham arm AT 3R 3/ 2026 & dTe; e & et
gIamm|

Assuming Lok Sabha strength is raised to 800 (the new chamber capacity), the
average population per seat will be about 18 lakh.

3R ARTAT Y AT I 800 fHIAT AT (718 ARG T &7aqT), ar wia e aa saaear
18 & gt}

With this base:
S TR T
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o Kerala may retain the same number of seats.

T 37T AipaT Hiel i FEar T @ qFa g

e Tamil Nadu may gain only 4 additional seats.

affraeg i daer 4 srfaRea @i fFcn|

o Uttar Pradesh will gain as many as 54 new seats.

3R &R Y 54 o€ Wi RAelaft

Rewarding Incompetence

AT Y SATH ST

* There are serious apprehensions in the south on the question of readjustment of seats in the
Lok Sabha.

afaToT AR 3 AFas 7 Hel & To7: FARISTT I A T e |

« Although the Union Government has remained silent, unofficial discussions on certain
formula are reportedly being held in some quarters.

BTelloh she, TXHR = $H I YooY ATET TG 8, olfehed $ golohl H $© YAl F HJAR IAgaiRF
TATT Tl TG & |

» The State of Tamil Nadu, under the leadership of Chief Minister M.K. Stalin, has powerfully
articulated the fears of the States in the southern region about losing political importance.

HEIHA TH.. T & e # AASATg TT A ol It i T dgca @ 6
3TTRISHT3T T FHTARME &1 & hercT TohaT &

» The recent conclave of southern Chief Ministers and other political leaders, including the
Chief Minister of Punjab, held in Chennai, is a pointer to the possibility of this issue becoming
a major rallying point for southern States.

gTel &1  YowTg A G G Todl & AEIATIAL AR 3+ A1t & e (o vore &
FEFHA 31 ANfie &) W g Fhet eI § 5 g Fegr afaroft Tt & Uaoledr #T g ool Hehcll 5

» Therefore, there is an urgent need to devise a rational formula for the readjustment of
seats in Lok Sabha.

safAT, st 7 Hel & geT: TATAS & foIv arféhes SieT Se1e) &I derer AaeTaar g |

Ideal Solution
3Ty AT
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* Articles 81 and 82 clearly show that readjustment of seats is done solely on the basis of
population.

Ieese 81 3R 82 Tuse & & fe@rd € o Wiel T Ior: ARSI Shaol FTHEAT & TR W fohar
ST &

* So, a solution to this vexed problem can be found on the basis of what population base can
be accepted for readjusting seats.

g Sifcel THATAT T THATTT 5H §Td & YR W THhTell ST HohdT & b Hiel & TATGS & fow
Pl TT FTATET TUR TpR fHAT SIw|

» The problem has arisen because of the huge increase of population in a large number of
States due to the non-implementation of family planning programs.

Ig GATAT 39 HRUT oo ?ﬁ%ﬁmﬁwmmﬁmaﬁMW,
fored srereean # At qefdr g3

* Equity demands that States which failed to implement population control programs not be
rewarded with an increase of seats, which give them great political advantage.

AT 1 AT § o S T TAREAT fAIA0T FTAFAT F A1) FIA A HAGA I8, 306 Arel AT gafar
ST ST fciah oTeT 61 THelel aTfgu|

* In these circumstances, a fair formula for readjustment of seats would be to take the State
which has registered the lowest increase in population as the template.

o1 TR &It # et & Farere & faw v 3T wefar 38 &) dodr ¢ & o T 7 seraear
qgﬂmmgéﬁ,sﬁm‘ra;mﬁmml

* Figures show that Kerala is the State in the south which has registered the lowest growth in
population since 1971.

313 T & o 1971 F 31 e $TeT STRTOT 1 VAN T ¢, STl SATH &N it Hadt A g5 ¢

» The population of Kerala was 2.14 crore in 1971, which is estimated to have gone up to 3.6
crore in 2025, which is an increase of 68%.

T Y SATEAT 1971 H 2.14 F03 &Y, 5T 2025 # 3.6 FAT 81 915 & — ST % 68% Fafer g

* This can be considered a reasonable growth in population for the last 50 years.

38 U 50 99T & 3T FTAHEAT FEf& HAT ST Fehell & |

» So a 68% step-up in the number of seats in all States can be a reasonable basis for
readjustment.

safaT @l Tt 7 Hel i ¥Ear # 68% Jaftr v 3R 3mUR & FhT |

* This will maintain the present equation among the States in terms of seats and obviate the
need to abnormally raise the number of seats in the States which are remiss in controlling
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population.
Ig TSt F die Wel HT FAATT Tt ToA1T T 3R 37 Aol H el H Jear Jcafs: w0 &
FSTeT T 3TTIRIHAT oTeT TSI i TTHEAT fAa=or & fAwer &

* Under this formula:
$H BIHA & dgd.
— Uttar Pradesh will get 134 seats
— 3TT 9L 134 T fReial
— Kerala will get 34 seats
— T FI 34 HiE fFAeel
— Tamil Nadu around 66 seats

— AAITg T FTeraT 66 WE el

 This way the present equation among States in terms of seats will remain unchanged.

$H g TSt & & HIST T g Ieard JqRafdd wQam|

* A 68% step-up in seats will raise the total number of seats in the Lok Sabha to 912.

et 7 68% TG T clenastT H Fer HIST Y WEAT 912 81 STan |

* Of course, this formula will make Article 81(2)(a), which says that the ratio between the
number of seats and the population of a State shall be the same for all the States, irrelevant.

BTC TR, TE BT 3Teaa 81(2)(a) I WTHTIF ST &2, S g & o6 el ot 7 Hieh sikx
SAHEAT & I FT T FHT gIeAT AT

* In fact, it had become irrelevant long back — a formula that was laid down in 1950 will cause
serious injustice in 2026.

3Tl H, g g Ig e & AR &Y b1 & — ST BT 1950 H 19 §37T 2T, Ig 2026 H R
AT HaT|

* The allocation of seats in the Lok Sabha is not a political issue — it needs to be done on the
basis of the constitutional principle of equity.

SANRHHT F ST &1 AT HIS ATl HGET 6l & — 3 Hatfard FATTar & AU F 3TUR
W TR aT ST MR |

« It is bound with the bargaining power of the federating units or groups of such units situated
in various geographical regions.

7 fafdee sitanforen &t & R T gehmgal ar 3ok wogl 1 wieash afehd & STs7 g3 B

* A sensitive approach is necessary to deal with this issue.

38 Aed A [Aues & fIv v wageefier eI maeas g
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* Article 1 of the Constitution proclaims that India shall be a Union of States.

HTAUT T HTeBG 1 I§ BN T ¢ o IR TN HT T F g1 |

* The term Union implies that the arrangement of the component units should be on the
basis of equity in terms of its share in Parliament.

T 2Tsg, F1 37 ¢ o Taes sH1sal HY cTaw YT UG H 3o0oh I fAfted o YR TR FARTAT W
3T gielr anfeu|

* We should try to live up to the implications of this constitutional scheme.

g 58 HaHTToe QST Y HIGT & TR HR el T T HLe dA1ig T

TOPICS COVERED GS Paper I1l: Economy, S&T, Environment, DM, IS)

1. Electronic surveillance system will cover entire Pak.
border, says Shah

ATE F FgT: WYOT T HAT 9T TN gAFeI v fAIReAY o

2. It’s clear now: iron inside the sun is more opaque than
expected

Ig 3T TISC §: T & e Aleg e 3rdam @ 3rfore srargeff
¢

3. Shaping a Future-Ready Workforce

1fasg & T IR FRiae &1 [AATor

4. The Magic of a Mirror: How is it Able to Show Your
Reflection?

TS &1 g, T§ AT BT HF4 @ qrar g2
5. Second child dies of measles in the U.S., while almost
650 reported ill

AT H THY F gAY Teo &Y Al 979797 650 Aer fAR
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Electronic surveillance system will
cover entire Pak. border, says Shah

IGS Paper llI: Defence|

Vijaita Singh
NEW DELHI

Union Home Minister Amit
Shah on Monday said two
models of an electronic
surveillance system capa-
ble of detecting infiltrators
and tunnels were being
tested along the Jammu
border.

The technology is likely
to be deployed along the
entire Pakistan border in
four years, the Minister
said during an interaction
with Border Security Force
(BSF) personnel at Kathua
in Jammu.

He said terrorism in
Jammu and Kashmir had
been curbed but not “com-
pletely eliminated”.

Mr. Shah visited the BSF
outpost ‘Vinay’ in Kathua,
around 30 km from the for-
ested area where a group
of freshly infiltrated terro-

Amit Shah during a visit to a forward post of the BSF along the
India-Pakistan border in Kathua district on Monday. PTI

rists killed four policemen
on March 27. Two terrorists
were killed in the encoun-
ter, while at least three are
absconding as search oper-
ation continues.

Since 2021, more than
30 terrorist-related inci-
dents have been reported
from the Jammu region.
Mr. Shah met the families

of policemen killed by mil-
itants and handed over ap-
pointment letters to nine
nominees on compassion-
ate grounds.

“After the installation of
the technology, soldiers
will find it much easier to
receive information and
respond immediately to
any actions by the enemy.

Several experiments have
been conducted to identify
infiltration and to detect
and destroy tunnels, using
technology. Soon the se-
curity forces deployed on
the Pakistan and Bangla-
desh border will be fully
equipped with technical
assistance. The Modi go-
vernment has no shortage
of budget in the three areas
of ensuring minimal ca-
sualties, reducing hard-
ships through facilities,
and supporting vigilance
with technology,” Mr. Shah
said.

“Over 26 initiatives re-
lated to technology are cur-
rently being tested, includ-
ing anti-drone technology,
tunnel identification tech-
nology, and electronic sur-
veillance. Some results
from these tests could be
achieved by next March,”
he said.

Electronic surveillance system will cover entire Pak. border,

says Shah

ATE o Fgl: AYOT UTeh AT I AN geFelias IR ax

Union Home Minister Amit Shah on Monday said two models of an
electronic surveillance system capable of detecting infiltrators and
tunnels were being tested along the Jammu border.

e AT e WAaR Y Fer o gdtfaat ik gt w1 gar o A
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HETH FAFCIAS AIRT=AT TOIR & QT ATSAT T ST+ HAT 9T grator fam s

@I el

* The technology is likely to be deployed along the entire Pakistan border in four years, the
Minister said during an interaction with BSF personnel at Kathua in Jammu.

« 741 = T & 7g Tl TR aut 7 Tl iR WAT T AT A o Th €, 3eie 7 a1
A & FGIT H ACHTE FAEAT 8 ST & QNI Fel|

* He said terrorism in Jammu and Kashmir had been curbed but not “completely eliminated”.

* 3ogiot heT foh STFA- AR & JTciharg I g # foraT 3127 § oifcheT Tg “q0 6 HATCA e} g3

gl

* Mr. Shah visited the BSF outpost ‘Vinay’ in Kathua, around 30 km from the forested area
where a group of freshly infiltrated terrorists killed four policemen on March 27.

- A1 ATg o HaT K deaess 1 Ra aree w1 ek 2, St 38 Sirel &77 & remT 30 gy &
STEI 27 AT T g1l &1 H & ATcihariedl = TR i A1 Ay geam 7 & 2|

» Two terrorists were killed in the encounter, while at least three are absconding as search
operation continues.

- HoHS H QY ITAFATE AR 7T, Sielfeh ofier 3rsft TR & 3R Temel A= Sy &1

* Since 2021, more than 30 terrorist-related incidents have been reported from the Jammu
region.

- 2021 R, STFH 81T A 30 W AT Jrcasharg & 3 Te=A1t T G el &

» Mr. Shah met the families of policemen killed by militants and handed over appointment
letters to nine nominees on compassionate grounds.

« A1 QATE o ITATHAT @RI AR 7T Yforw HAT & IRART § Ferrerre 1 R a7t afdra et
HagaTefe IMUR R fAgfFa o= 4|

« “After the installation of the technology, soldiers will find it much easier to receive information
and respond immediately to any actions by the enemy.

« “Tehelieh o ofeTel & aTe;, Hfevat & ToIT SR JTed adaTr 3R gearet 1 fandlt ot et oX i
gfafsrar &= 3R ofr 3mareT g sree|

» Several experiments have been conducted to identify infiltration and to detect and destroy
tunnels, using technology.

» Teholieh T 3UATT Y GUAS Y GgaTet 3R G FT IaT MM 356 A€ FIA & [T S JAT
frTaT §)
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» Soon the security forces deployed on the Pakistan and Bangladesh border will be fully
equipped with technical assistance.

- Soe; g1 IfREdTeT 3R FTTeTSer WAT O IeATcT &I qll hl doheiioh! Heral & G N8 o X
feam sream|

» The Modi government has no shortage of budget in the three areas of ensuring minimal
casualties, reducing hardships through facilities, and supporting vigilance with
technology,” Mr. Shah said.

« A1 ANTE & e foh AN WHR & I FH A FF AA-ATT & JHaTT, graumsit & Areasw @
FISATSAT F FH F1, 3N aFelias & NI F AT T & (AT T9€ A FIS Foll 781 5

* “Over 26 initiatives related to technology are currently being tested, including anti-drone
technology, tunnel identification technology, and electronic surveillance.

< “Tahellds U I3 26 W HTAF TAT TAATH F U&7 & SR A 8, o1 Tr-3eT aalier, GRIT GgaTer
dohelt 3T SolTeiaed AR Jorel enfae &1

» Some results from these tests could be achieved by next March,” he said.

» 3ogiol gl Toh 9o IXNETON o ey TROITH JHarel AT cIeh AHA 3T Tohel ¢ |
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It’s clear now: iron inside the sun
is more opaque than expected

Researchers found that the temperature of the sun is determined to a great degree by the opacity of minerals within it and the computer models

that were used to estimate and calculate various facts about the star were not quite accurate, and modelling parameters probably needed a relook

GS Paper lll: S&T
Vasudevan Mukunth

he world is full of mysteries but
not all of them are grand. Sure,
we don’t know what the mind
really is or what the inside of a
black hole looks like. But there are also
many mysteries hiding in the little details.

For example, we don’t know why iron
inside the sun is so opaque.

Solid iron objects are everywhere
around us. They're used to make
doorknobs, cooking utensils, furniture,
water tanks — all sorts of things. And
they’re all opaque. When light hits an iron
object, it can’t pass through. Instead,
some of it is absorbed and some of it is
scattered. How much light an object
absorbs is called its opacity: the more it
absorbs, the more opaque it is.

Iron’s opacity isn’t an important detail
when making a doorknob. But when
we’re talking about the sun, the
implications are practically cosmic.

The universe’s engines

The sun is the star closest to the earth and
thus the one humans have studied the
most. A lot of what we know, or think we
know, about different kinds of stars
comes from studying the sun.

This is true on two levels. First:
scientists have developed various theories
to explain the sun’s properties. Over
many decades, they pointed telescopes,
detectors, and antennae at emissions
from the star to capture electromagnetic
radiation, charged particles, heat, etc.
and compare the data with each theory.
Then they eliminated theories that
disagreed with the data and refined those
that did.

On the second level, the sun is just one
kind of star; the universe has many kinds.
To understand their properties, scientists
used the theories to build models that
“simulate” them. These properties
include the generation of heat and energy
and their movement through the star, the
star’s magnetic field, its rotation and
quakes on its surface, the evolution of the
stellar atmosphere, the formation of
sunspots and flares, and the effects of
these changes on near-star space.

Stars are the universe’s engines: we
can’t understand the universe if we don’t
understand how stars work. When stars
form, they allow planets to form around
them, which they subsequently supply
with light, heat, and a protective magnetic
shield. (Sometimes they supply too much
or too little: scientists have found more
than a few exoplanets fried by their host
stars or turned into giant ice balls.)

Their mass deflects asteroids and
comets, and their flares energise nearby
gas clouds and increase the formation of
other stars. When a star dies, depending
on its manner of death, it releases copious
amounts of metals and other elements
into the universe that aren’t made in any
other natural process.

This variety of effects means stars’
properties affect the formation of star
clusters, galaxies, the universe’s
structure, and its evolution. Scientific
models can thus simulate all these things
if they get the stars’ properties right, and
herein lies the rub.

Up to 400% higher
Several independent studies until the

Address
Email Id

This image from June 20, 2013, shows the bright light of a solar flare on the left side of the sun and an eruption of solar material shooting through the sun’s
atmosphere, called a prominence eruption. Shortly thereafter, this same region of the sun sent a coronal mass ejection out into space. NASA/GODDARD/SDO

mid-2010s reported that there appeared
to be 30-50% less carbon, oxygen, and
nitrogen in the sun than what models
predicted.

These models aren’t easy to tweak with
new data. They have been able to
successfully predict some things, like the
sun’s current brightness and how many
neutrinos nuclear fusion in the sun’s core
produces every second. The models have
also become so complicated they can run
only on the most powerful
supercomputers. When faced with the
discrepancy, modellers suspected they
were due to problems in the way the
elements’ abundances were measured. If
the measurements are improved, the
discrepancy might go away, they said.

But a notable study published in 2015
disagreed: its authors wrote that the
discrepancy “could be resolved if the true
mean opacity for the solar interior matter
were roughly 15% higher than predicted.”

How much energy an element absorbs
inside the star affects the star’s
temperature profile. The authors were
thus suggesting the models’ data about
the opacity of elements inside the sun
were off. To buttress their argument, they
subjected a plasma containing iron to
conditions expected at the star’s
radiation/convection zone boundary, a
layer about 30% of the way from the
surface to its centre. They reported that
depending on the frequency of radiation
striking it, iron’s opacity was found to be
30-400% higher than predicted.

Dark of the shadow

Subsequent studies upheld the crux of
these findings: that models were
underestimating iron’s opacity. In a study
published on January 27 this year,
scientists reported “opacity profiles” of
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We find that our seismic opa
about 10% higher than theoretical
values used in current solar models by
around 2 million degrees. but lower by
35% than some recent available
theoretical values

various elements derived from
helioseismic inferences, i.e. based on the
propagation of sound within the sun.
They wrote: “We find that our seismic
opacity is about 10% higher than
theoretical values used in current solar
models by around 2 million degrees, but
lower by 35% than some recent available
theoretical values.” But researchers who
banked on models — which were based on
their theories — still had to be sure if
uncertainties in the measurements of the
time-varying properties of the plasma in
these studies could explain the
discrepancy.

In a study published on March 3 in
Physical Review Letters, researchers from
the US and France reported they had put
this question to the test and concluded
the problem was indeed in the theory, not
in the observed data.

At Sandia National Laboratories in the
US, the team exposed a thin sample of
iron to X-rays and pointed spectrometers
at the X-ray source. The spectrometers
observed the X-ray shadow cast by the
iron sample. The team also linked up the
spectrometers to ultrafast X-ray cameras
that recorded changes in temperature and
particle density more than one billion
times per second.

The team wrote in its paper, “Our new
measurements use a novel technology to

Contact Number : 9971932488
patrioticias.in

Website :

measure opacity sample evolution ...
These measurements quantify the impact
of temporal gradients on published
film-integrated data and contradict the
hypothesis that the temporal evolution
might explain the published model-data
discrepancy.”

‘Many more requirements’

The study’s challenges weren’t trivial.
Measuring opacity in sun-like conditions
requires technologies that didn’t exist
until recently. To mimic the conditions in
the sun, the electrons in a plasma need to
be energised to at least 180 eV while their
density exceeds 30,000 billion billion
particles per millilitre. The energy came
from the X-ray source at Sandia.

The thin iron sample also contained a
small amount of magnesium as a tracer.
The magnesium’s interaction with the
X-rays, as observed at the spectrometer,
allowed the team to calculate the
electrons’ energy and density.

The team inferred iron’s opacity to the
X-rays based on how strongly it absorbed
the radiation. The more strongly it did,
the darker the shadow it would cast in the
spectrometer readings. This “darkness” is
called the line optical depth.

The paper added, “The ultimate
approach to resolving the model-data
discrepancy entails measuring iron
opacity as a function of time. However,
that must satisfy many more
requirements, including absolute
transmission measurements, rather than
line optical depth reported here, and
formal uncertainty determination, while
measuring plasma conditions.”

“Such an absolute opacity approach is
presently under investigation,” the team
added.

(mukunth.v@thehindu.co.in)

Page3 8



https://t.me/patrioticIAS
https://www.youtube.com/@PatrioticIAS

[®)
TELEGRAM CHANNEL: https://t.me/patrioticlAS
YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS

CONTACT: 9971932488

It’s clear now: iron inside the sun is more opaque than
expected

Ig 3T TIC §: G & 3T Al e 3rdew @ rfw srawaeft &

Researchers found that the temperature of the sun is determined to a
great degree by the opacity of minerals within it and the computer
models that were used to estimate and calculate various facts about
the star were not quite accurate, and modelling parameters probably
needed arelook.

et @ 9T foF A FT ATTHTT FTHY 85 T 38 e Als[g Wiwat
IIARETRYAT W e var § AR forer sFeegex Atsal &1 3uer ar & fAffer
aLgt F IeTATf 3R 0T Fa F fore fam o 4, 3 o o @ wdhe gt
¥ 3ix ATsfAT ATIEST it gor: Fefta A IraeIFAT 8 A B

The world is full of mysteries, big and small

gferar el @ 5 g8 §, 99 3R e gt

* The world is full of mysteries but not all of them are grand.

* T EEAT A AR §% & A fched 3T § T FETeT e g

» Sure, we don’t know what the mind really is or what the inside of a black hole looks like.

- TATRTT FT W, §H o781 IdT T aEdd & AT AT & AT fhdT soler @er o 37eT a1 R@ar 1

* But there are also many mysteries hiding in the little details.

-aﬁmagﬁﬁwaﬁ-zﬁ%ﬁmvﬁﬁaﬂ%qm%l

* For example, we don’t know why iron inside the sun is so opaque.

« 31801 & fT, 3 8T aelr o & & 31ex Ale[g et 3= 3rareeft #3i 1

Iron and opacity

et 3t ararefiar

+ Solid iron objects are everywhere around us.

« GAN TR 3N 3N Alg Y TEIT &Y 51918 Al 8|
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* They’re used to make doorknobs, cooking utensils, furniture, water tanks — all sorts of
things.

* SofehT 3TN GLATSAT & o3, THIS & Felel, Baila, TTell T ERFAT 3R 357 TE31T l aiet H
gl &

* And they’re all opaque.
« 3R I Faft araweeft g €1

* When light hits an iron object, it can’t pass through.
* SIS YTl ollg T & TR ISl &, ol 9 3TR-UR gl ST FehcTT|

* Instead, some of it is absorbed and some of it is scattered.

* 38 TN F© FTANR g1 Sl & 3R $o @ ST & |

* How much light an object absorbs is called its opacity: the more it absorbs, the more opaque
it is.

- 15 T forctstt erelt Iranfie Y & 38 3HHT 3raRE RiaT Fed §: foraer 31 srazior,
3d=Y 31T ARG RIaT|

The sun and cosmic implications

& 3R FEArEy gara

* Iron’s opacity isn’'t an important detail when making a doorknob.

* ST G SXATo! T 85 Sl ¢ ciel Alg T IHIRE AT HIS WIH Heal o7ar et

» But when we’re talking about the sun, the implications are practically cosmic.

« Wlfehel ST ST & 1 &1, Al SH THIT FTEATST T F 81 & |
The universe’s engines: Stars
FEATS & S0 dN

* The sun is the star closest to the earth and thus the one humans have studied the most.

- ¥ gt & T foehe oY arT § 3R safaT #sal o 38 qod 31t sreaae fhar g

* A lot of what we know, or think we know, about different kinds of stars comes from studying
the sun.

* 3TCIT-37e19T YehR o FAARY o IR & S Fo o g7 STeTdt § AT Al 8, I8 T o 3EqTT 4 30T 8|

* Scientists have developed various theories to explain the sun’s properties.

« deATfrent o g Y Rrdwanst s arse & fav Afdeer Rguial wr o g
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» Over many decades, they used telescopes, detectors, and antennae to study the sun’s
emissions.

« 3 GURT e Sopiel qatell, FBFEH R TEAT T 3TN leh G & Scotatl ol eI foha|

» Then they eliminated theories that disagreed with the data and refined those that did.

* S8 TG 3giol 307 ATl Y &7 AT ST 3MiehsT @ Aol FET Wi & 3R AW T aRsFHa |

* Scientists used these theories to build models that simulate different types of stars.
» JATTTehT o So1 FAeidl 1 3uter faffies gFR & FAARY 1 HeTH0T Lot dTel AlSe Telled H
|

» These models simulate things like heat and energy generation, magnetic fields, sunspots,
and stellar evolution.

- I Als FeAT AR FaT F1 TATor, GahrT &7, gF e, 3R AR R SR DS 3T
ERG R
* Stars affect the formation of planets, galaxies, and even the universe’s structure.

- aR, 7eY, AfFew Traesit, 3N T O & sEArs S FET F HAT B gHiad e §

Opacity discrepancy and its discovery

HIRGRIAT &7 37T 3R swhr @er

» Several independent studies until the mid-2010s reported that there appeared to be 30-50%
less carbon, oxygen, and nitrogen in the sun than what models predicted.

+ 2010 & AT A Fs FIAT JEAGAT o TATAT b I H 30-50% Fa Fraiet, JiTertoret 31T
ATSEISTeT AT folaT foh Aigall o T ST T

» These models can predict things like the sun’s brightness and neutrino production, but they
are very complex and run only on supercomputers.

» I Al T I TA7F AR AT Scuree S il HT IeJATA 1 Thel &, Afehed I g SAfeel
g1 8 3R oo Furaeged T & el &

* When faced with the discrepancy, modellers suspected it was due to problems in the element
abundance measurements.

-mwmwmgm,ﬁﬁmmmhﬁﬁﬁmm%mmﬁmm
# g% Tt & HIROT &Y Hehel &

Breakthrough in 2015 study
2015 & LTI H AgedqQr @il
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* A notable study published in 2015 disagreed and said the discrepancy could be resolved if
the true mean opacity was 15% higher than predicted.

* 2015 # YHITAT Ueh Ageaqul IHETTT o 3r8gATT TS 31 Far 6 Ig 3 i gl g Aehell &
o9 arEafas AT FIRERIAT 3TA & 15% it 8|

» The amount of energy absorbed by an element affects the star’s temperature profile.

- Tl dea gaRT RN ST Y AT AR & ATIHATT NETS Y THIIT A ¢

* The authors tested plasma with iron under conditions like the sun’s radiation/convection
zone boundary (about 30% from the surface to centre).

- @t o g F Rafeor/aags & &y €A (G g @ g deh 1 SI9Ts7eT 30% ¢) srar aRfeafaar
H AE aTelT CATSAT 98707 H foram|

» They found that iron’s opacity was 30—-400% higher than predicted, depending on the
radiation frequency.

» Segiol UTaT foh @R Y ITRE AT 317AT= & 30-400% 3fa o, St fafeor #r amgfr o sk
ST AT

Dark of the shadow

ST &Y IS

» Subsequent studies upheld the crux of these findings: that models were underestimating
iron’s opacity.

TG & YA o 3T forsensit &Y FeT a1l hr WEY SEAT: o Alser altg (iron) Fr ARG TRaT 1 FoA
37T 3 A

* In a study published on January 27 this year, scientists reported “opacity profiles” of various
elements derived from helioseismic inferences, i.e. based on the propagation of sound within
the sun.

27 ST 37 T YHITAT Ueh e H, SR of AR dcal T “IIRERIar wsa Rae
1, S WR-sFdr sgeafaat o 3merRa of, a1 g3 & $fie] eafe & 98 W

» They wrote: “We find that our seismic opacity is about 10% higher than theoretical values
used in current solar models by around 2 million degrees, but lower by 35% than some recent
available theoretical values.”

3egiel for@r: ‘el Ura foh gARY o 37aRe RiaT adaTe @ Alsel # ygad dewnifdes Hqedi @
SIS 10% 31Tl 8, St o orarster 20 om@ FBaft aeh &, AAfehet oo giferar At geat & 35%
FAGI"

* But researchers who banked on models — which were based on their theories — still had to
be sure if uncertainties in the measurements of the time-varying properties of the plasma in
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these studies could explain the discrepancy.

AifeheT ST Qerehcl ATse W e & — St 3o7eh Fqeial W 3MeTRd & — 3¢ 319 o I8 giarad
AT AT foh T 57 I1EqTAT H TolloAT FI FAT-IRad! FLAwansit & A9 7 JfARada sq
fargarfar v camear a Fardr o

* In a study published on March 3 in Physical Review Letters, researchers from the US and
France reported they had put this question to the test and concluded the problem was indeed in
the theory, not in the observed data.

3 AT & Physical Review Letters 3 YT Teh 3reTal H, AR 31X B & 2ersparait o
ST {3 3giel 37 UReT Y Sirar o 3 fAsewy fesrer o woear areda 7 Rquia 7 o, 7 76
gl hst 7|

» At Sandia National Laboratories in the US, the team exposed a thin sample of iron to X-rays
and pointed spectrometers at the X-ray source.

3rARST F Sandia National Laboratories # &1 o & e dllg THA 1 TFH-Y & U6 7 oI m
3R TR 1 THF-X A 1 3R AR R

» The spectrometers observed the X-ray shadow cast by the iron sample.

TIFCIHICY o 7l A9 GaRT STell 35 UTFH-Y BT &l 4@ |

» The team also linked up the spectrometers to ultrafast X-ray cameras that recorded changes
in temperature and particle density more than one billion times per second.

SIA oF TAFCIHAICY Fl HECTHRE TFH-Y FA1 H Y Siver, Segier argar 3R For geicq 7 gie arel
gRadeT s 9fa Ths U 3IRT & AF aR- coF fomam|

» The team wrote in its paper, “Our new measurements use a novel technology to measure
opacity sample evolution ... These measurements quantify the impact of temporal gradients
on published film-integrated data and contradict the hypothesis that the temporal evolution
might explain the published model-data discrepancy.”

& & 379 QR A o, “gAR AT AT HARETAT AT fahra 1 AT & AT 7 dehedieh 1
3T YA ... A AT TR RIcT Reer-Tehihe 31 9 F1fae arall & yorra 1 A § 3R sd
IR T WS Fcl ¢ 1o Hiferen AR AlSel 3N ST & dIer FehlTRId faHaTT hr saTer 3
HehT g1”

‘Many more requirements’

* The study’s challenges weren't trivial.

$H TG T YAl AHA Aer AF|
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» Measuring opacity in sun-like conditions requires technologies that didn’t exist until recently.

& st aRfeufaat 7 srarefRiar & Araer & forw O qereiient & 3maeaehd gidh § St gTel deh
31fecea 1 77T i

* To mimic the conditions in the sun, the electrons in a plasma need to be energised to at least
180 eV while their density exceeds 30,000 billion billion particles per millilitre.

I &1 Reafaat &t Ao w3 & [T, TollaAT 3 Solagiel I & & & 180 eV d 391l ¢eil aldil &
3R 3o1hr wetar gfe Reiielier & 30,000 3R 3RT Foil I 317 geir arfgv]

* The energy came from the X-ray source at Sandia.

Ig Foll Sandia H TFH-Y Wid & IIed T 15|

* The thin iron sample also contained a small amount of magnesium as a tracer.

$H Ul ollg st # AT 1 A1 AT Tk T & &9 H 8y Algg oY

» The magnesium’s interaction with the X-rays, as observed at the spectrometer, allowed the
team to calculate the electrons’ energy and density.

TFerHeT & 21 317 HvRs 3 vew-Y F el o & i gaaeral F Fav AR gerdr
ITOTAT ¥ T 3TeTH T |

» The team inferred iron’s opacity to the X-rays based on how strongly it absorbed the radiation.

& 7 Ig sy [Faren i dig i varq-Y & 9fa 3raReRiar fhas 31fes §, 78 39 ) [ a=ar
& for 3T fAfRor &t fohasir dred & a2 foham|

» The more strongly it did, the darker the shadow it would cast in the spectrometer readings.

fSraett 3178 arera & Ig 31aANOT 81T, 3= & g BT Wiy HfFew & R

* This “darkness” is called the line optical depth.
S “IUHR” Y ATSd ATTCedhol ST gl STar 2|

» The paper added, “The ultimate approach to resolving the model-data discrepancy entails
measuring iron opacity as a function of time. However, that must satisfy many more
requirements, including absolute transmission measurements, rather than line optical depth
reported here, and formal uncertainty determination, while measuring plasma conditions.”

IR 3 SHST 1T, “ATS-3eT FAHIIeYy &1 gl e 1 31 T WA & IHTUR @ilg TIRGTICT i
AT €| gTelifeh, 38 forw &8 3R raeaaarait @ g &= glam, S fo qot grafrerst e,
for IgT IS 31 TSt 3iTfeawher 3oy, 3R ary & sitvwie wfafRaaar AuRor s, 59 carsar H
eufaat ardr s @ et

* “Such an absolute opacity approach is presently under investigation,” the team added.

& o SiYST, “UHT qUT IrARERYAT geufd adATT 7 S & 3T g1
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Shaping a future-ready workforce

[GS Paper lll: Employment and Skill |

he World Economic

Forum’s Future of Jobs

Report 2025 and QS’s

World Future Skills
Index contain critical insights into
the state of India’s workforce and
its preparedness for the future.
They offer a roadmap for the
government and universities to
address the pressing challenges
and opportunities in shaping a
future-ready workforce. Their
findings accentuate the urgency of
aligning educational strategies
with the rapidly evolving demands
of the global economy.

The findings

The Future of Jobs Report
highlights the significant forces
driving global labour market
changes by 2030. Among these,
technological advancements,
demographic shifts, geo-economic
fragmentation, economic
uncertainties, and the green
transition stand out. Technological
change and digital access are
anticipated to play a crucial role,
with 60% of employers identifying
them as major drivers. At the same
time, 50% of employers expect
economic factors, such as job
displacement, to reshape
industries. Climate change
mitigation is seen as a dual force,
both creating jobs in renewable
energy and environmental fields
and requiring adaptations to
business models due to
geopolitical tensions. These trends
point to a dynamic labour market
characterised by job creation (170
million new jobs are projected)
and job displacement (92 million
roles could become obsolete).

In response to these shifts,
employers have prioritised
workforce training, wage
increases, and employee
well-being. Notably, 59 out of
every 100 workers will require
training in crucial skills such as
analytical thinking, resilience, and
technological literacy. Emerging
roles such as Big Data specialists
and Al engineers are expected to
see substantial growth,
highlighting the need for a
workforce equipped with
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The findings of
the World
Economic
Forum’s Future
of Jobs Report
2025 and the
QS’s World
Future Skills
Index underline
the urgency of
aligning
educational
strategies with
the evolving
demands of the
global economy

advanced technical and cognitive
skills. The emphasis on upskilling
indicates that educational
institutions must proactively
prepare students for a competitive
job market. Equally important is
the integration of soft skills, such
as emotional intelligence,
adaptability, and leadership, into
professional development
programmes. Employers are
increasingly valuing these
attributes as critical for navigating
dynamic work environments.

The QS World Future Skills
Index complements these
findings. Ranking second globally
in terms of preparedness for Al
and green skills, India
demonstrates considerable
potential. However, the report
reveals stark gaps in workforce
skills, particularly on supply-side
indicators. While India excels in its
ability to identify and recruit for
future-focused skills, as evidenced
by its 99.1 score in the ‘Future of
Work’ parameter, its performance
in ‘Skills Fit’ — the ability of the
workforce to meet these demands
— lags significantly, with the
country scoring just 59.1. The
report also identifies deficiencies
in fostering entrepreneurial and
innovative mindsets, with India’s
overall ranking in ‘Academic
Readiness’ placing it at a modest
26th position. Further, India’s
performance in future-oriented
innovation and sustainability is
alarmingly low, a mere 15.6 out of
100. Additionally, India’s limited
investment in research and
development further worsens the
issue, hindering its ability to
compete globally in areas such as
renewable energy technologies
and climate-friendly innovations.

An opportunity

The findings emphasise a
transformative opportunity for
India to align its education system
with global trends and workforce
demands. To bridge the skill gaps
identified, educational institutions
and governments must adopt a
multi-pronged approach that
addresses curriculum innovation,
faculty capacity, infrastructure,
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and equitable access while
fostering robust collaboration
among academia, industry, and
policymakers. The emphasis on
creativity, critical thinking,
resilience, problem-solving, and
entrepreneurial skills must
become central to higher
education. Universities must
embed these competencies into
the curriculum through
interdisciplinary courses,
experiential learning modules,
and problem-based learning
approaches. Initiatives such as
hackathons, startup incubators,
and design-thinking workshops
should become integral to the
academic framework to nurture
innovation and adaptability.

A green curriculum is
imperative. Institutions could
establish specialised centres for
sustainability research, offer
courses on green technologies and
practices, and encourage
student-led community initiatives
that address local environmental
issues. Collaboration with the
private sector is critical for
bridging the education-industry
gap. Higher education institutions
need to form robust partnerships
with industries to co-create
curricula, offer internships, and
ensure that students graduate with
job-ready skills. Industry players
can contribute by funding skill
development centres, mentoring
students, and providing real-time
insights into market needs.

Faculty development is another
area for reform. Universities must
implement comprehensive
training programmes that include
workshops, certifications, and
global exchange opportunities.

The government must
spearhead systemic reforms by
increasing skill development,
research, and innovation
investments. A specific focus on
building digital infrastructure in
rural and semi-urban areas will
reduce the urban-rural divide.

India’s higher education system
must undergo a paradigm shift to
remain agile and future-focused,
while the government must foster
an enabling policy environment.
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Shaping a Future-Ready Workforce
517 & AT IR Fdae &1 A#ATr

e The World Economic Forum’s Future of Jobs Report 2025 and QS’s World Future
Skills Index contain critical insights into the state of India’s workforce and its
preparedness for the future.

go3 3FIAI1AF HRH B FgE Aw sted RAIE 2025 31K QS 78 wI=R Fwew 3¢9
AR $T FRiaa 1 Ryl 3R sfdsy i Tl © Agcaye s=akt S &l

e They offer a roadmap for the government and universities to address pressing
challenges and opportunities.

I gt AR Reafaeareat w1 ga7/faar s saeria Fues & fae - & 81

e Findings stress the urgency of aligning education strategies with global economy
demands.

forsey Ig gaffar 8 o et Torehfarat 1 AT srdegawyr i A1 & 317aR el 31
AT HTRIF ¢

The Findings
R & Ay

e The report identifies five key forces reshaping the labour market by 2030:
RAIE & 3TAR 2030 cTeh 4 FTSTR T el dTel 5 YT HRF ¢
o Technological advancements

vigzifarehr # sefar
o Demographic shifts
FAHITEIRT TG
o Geo-economic fragmentation
stnfas-3nfds Ruea
o Economic uncertainties
i+ AfARTaaT
o Green transition
AIGEE T
e 60% of employers cite technological change and digital access as key job market

drivers.

60% ﬁﬁﬁraﬁﬁiﬁmﬁam%ﬁwqgﬂaﬁ HET HROT A &
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e 50% expect economic factors like job displacement to reshape industries.
50% A3 I oeTeT & foh 3nfder &R S foh Al T TAATaRr 33T Ht ago
&l

e Climate change mitigation will both create jobs in renewable energy and demand
business adaptations.

Srarg ARAA 1 S el U Ueh IR AAHIONT Falt A 71§ Al RAT T30, T8 q@d 3R
SATATR qegalra #ff STl gl

e The labour market is expected to see 170 million new jobs and 92 million jobs
displaced.

31T & fo 170 farforger 71§ st ool 3k 92 faferger ateRar wared g smesh|

Skills and Training Priorities

sierer 31T yiRvator S wrafAwane

e Focus areas for employers include:
fogeranait & v a1 &

e Workforce training
FrIT gfAsTor

e Wage increases
daeT ey

e Employee well-being
FHAARY FHITT

e 59 out of 100 workers will need training in analytical thinking, resilience, and tech
literacy.
&Y 100 # § 59 FHARY T FAAYUIcA® T, adieTad, 31T dehelehr TIaRdT 7 9fr8Ior Y
3aRIHAT g |

¢ Roles like Big Data specialists and Al engineers will see substantial growth.

farar ST farehwet 3R wans SSffaraw ot Al Rt 7 a5 & gefer gl

o Institutions must equip students with technical, cognitive, and soft skills like:
GEATAT T BTAT ! dAheAleh), WATATCHS AR ATFe ReFew T oI LT AT S

e Emotional intelligence

TaATcHS 6 faradT
e Adaptability
HeggHerdr
e Leadership
qca &TAdT
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QS World Future Skills Index
QS Te8 TR Fdhed s3F9

India ranks 2nd globally in Al and green skills preparedness.

AR Al 3R et Repew 1 Il 7 AT T & g@ T W

However, there are significant skill gaps, especially in supply-side indicators.
cifeheT Fterer 7 oY 37 €, WiEehY ITYfet et Fhaw! A

India scored 99.1 in ‘Future of Work’ but only 59.1 in ‘Skills Fit’.

HRA & ‘TR 3% Je H 99.1 3 9T, W ‘f&pew fioe 7 fth 59.11

India ranks only 26th in ‘Academic Readiness’.

HRA “g7fOleh JIRT # hadl 269 T W

In ‘Innovation and Sustainability’, the score is a poor 15.6/100.

‘TGN 3R REeRAT § TR shadl 15.6/100 g1

Limited R&D investment hinders global competitiveness.

R&D & @fAT fAder g $r dRaw afarayt = yanfag a=xar gl

An Opportunity
T Y

India must align education systems with global workforce trends.
AR T et gorrelt 1 ARaw FrATe ygferl & are Siser g
Adopt a multi-pronged approach focusing on:

ek STg-HTATHY JOTeAIeY 37freft g1l forerst eareT ferm s
Curriculum innovation

QISTHH AdTaR

Faculty capacity building

fRrarh1 & a1FaT AATT

Infrastructure and equitable access

Emphasise skills like creativity, critical thinking, problem-solving, and
entrepreneurship.

TAATCHS T, FATAATCHS A, THET FATYT, 3R 3gF AT R IR o1 T g
Include activities like:

3o ATfQTATeT T eMfFeT Y

Hackathons

Lavic)

Startup incubators

FEIEHT SAFIAT
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e Design-thinking workshops
o Develop a green curriculum, sustainability courses, and student-led local projects.
U §Re IISIAFA, /AT HTENRT Fid, 3R ST Agea arel S ataewd faafad &
e Build strong industry-academia collaboration to ensure job-ready graduates.
HTGT 3SANT-FAET WA ¥ AR F AT TR wras glared X |
e Improve faculty training with workshops, certifications, and global exchanges.
thared) AT Y ahaTy, yATorg, 3R ARGF ATST-YEH & IgaR IATT|
e The government must:
HFR &l
e Increase investment in skills, R&D, and innovation.
Flerer, 3eTHeTeT AR AR & fAaer gem@r wigvl
e Strengthen digital infrastructure in rural and semi-urban areas.
aretor 3T 3rek-ergd A A e girard) o 1 At e @ifgvl
e India's higher education needs a paradigm shift to stay future-ready.
$TRT T 3T RIGT oTTell &1 #7fasT & fAT dAR =1 8 e fSehior & 31 agara =T ghr|
e The government must ensure a supportive policy environment.
DR HT TEHIF AT ATATGIOT SATAT 21T |
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The magic of a mirror: how is it able to
show your reflection?

Materials that behave differently on the surface and inside, such as a metal outside and an insulator inside, are called topological materials. Such

materials were discovered in the second half of the 20th century and some of its discoverers won the Nobel Prize for physics in 2016

S Paper llI: S&T

Adhip Agarwala

ressing up is probably one of
the most annoying things. You
stand in front of a mirror and
try to find the right
combination of clothes of various colours
hoping you look more tolerable to people.
This is probably one trait that
distinguishes us from other animals: we
spend a few good minutes every morning
staring at a mirror.
Have you ever wondered, though,
when we stare at a mirror, what we’re
really staring at?

R %

What is a mirror?

Most mirrors feel like glass. They are
heavy and break easily. But then if you
stare at a glass, say your window, and you
stare at a mirror, what you see are very
different things.

On a bright day, glasses are
transparent, and you can see the outside
world through a glass window. At night, if
you look at your window and if you are in
a well-lit room, you will now see yourself.
In a mirror, on the other hand, you always
see yourself irrespective of whether it is
day or night (and as long as it is not dark).

To understand the difference between
a mirror and window glass, we need to
learn about metals and insulators.

What are metals and insulators?
Metals are shiny things, like your steel
cups and plates, the aluminium pressure
cooker, and coins in your purse. Metallic
objects are usually hard, not easy to
break, and have a silvery shine. They also
get hot and cold quite easily and can
conduct current. It’s one reason why we
never touch a live socket using a spoon.
Insulator objects on the other hand are
made of glass, wood, and plastics. The
things that usually don’t conduct current
also often don’t look silvery.

An electric current is conducted by

The Magic of a Mirror: How is

Reflection?

electrons. Atoms have both positively
charged protons and negatively charged
electrons. In a metal, electrons are like
unruly, fun-loving kids: they leave their
parent atoms and move around between
different atoms, forming a big soup of
electrons. On the other hand, in an
insulator, every electron in an atom is a
bit shy and stays close to the parent atom.
Therefore when we put in a battery and
try to push the electrons, they will move
freely in a metal, since they are unruly,
but in an insulator they won't. Therefore
metals conduct current, insulators don’t.

But the fact of how electrons behave
towards batteries also decides how they
behave when light falls on them.

How do light and electrons interact?
Light is an electromagnetic wave. A wave
is any disturbance that moves periodically
in time and can go from one point to
another. For instance, when you drop a
stone in a pond, you generate waves of
water. When you speak, you generate
waves of air, or sound waves.

When light falls on us — that’s an
electromagnetic wave, a periodic wave of
electric and magnetic fields. Electric fields
create forces that make electrons move,
such as in your watch. Magnetic forces are
the ones that keep your refrigerator
magnets stuck on the door. But these
forces don’t change with time. When they
start changing periodically in time they
generate light, an electromagnetic wave.

Electrons behave very funnily when
light falls on them. Just like we move
periodically when someone pushes us on
a swing, when light falls on electrons,
these electrons start moving periodically
in time, as if they are dancing.

But the way they dance in metal and
insulators are different. Since in a metal,
all electrons are in a soup, they dance in a
group like a flash mob. But in an insulator,
every electron just dances individually on
its own, inside its atomic home.

The type of electron dance decides
whether light can go through a material.
When light falls on a metal, all these
electrons team up and start dancing
together. This obstructs the light so much
that it can’t go through the metal and just
bounces back. On the other hand, in an
insulator, since every shy electron just
dances a bit in its atomic home, most of
the light goes through.

This is why insulators such as glass let
some light go through while metals
usually don’t.

This is also the reason why you can see
your face very clearly on a steel plate or
spoon. The light from your face is
reflected fully by the plate and enters
your eye. But on a day when you just look
at a window, most of the light from your
face just goes through the glass to the
other side, making it hard to see yourself.
Moreover there is light from the outside
that enters the glass into your eye, making
you see the outside world. In the night,
however, there is little ambient light, so
just the light from your well-lit room
reflects a bit from the glass and you can
see yourself.

How does a mirror work?

So how is it then that a mirror, which feels
like glass, an insulator, reflects like a steel
plate? This is because the mirror is not
just a glass: it has a secret. While it is in
fact made of glass, there is a thin layer of
metal placed on its back side. The front
side is glass that lets the light through but
the back side is a metal, where the
electrons dance to reflect the light.

This is what makes you see yourself
every time you stare into a mirror. A
mirror is thus not one material but two.
Both the glass (of shy electrons) and metal
(of unruly electrons) conspire to make a
long-lasting mirror on your almirah or in
the washroom.

We just learnt that the back surface of
the mirror has a metal layer. Now imagine

a block of glass where you put layers of
silver on all its surfaces. This would be
very strange: from the outside it will look
like a metal but it won’t be able to
conduct current on the inside. We can
create such an object using two different
materials — glass and silver, say — but can
these properties occur in an object made
of a single material? Such a material
would have to behave differently on the
surface and inside, such as a metal
outside and an insulator inside.

Such materials were discovered in the
second half of the 20th century and are
called topological materials. Some of
their discoverers won the Nobel Prize for
physics in 2016. More recently, Microsoft
released a quantum-computing chip that
is made of such topological materials.

To understand why all of this really
works, one needs quantum mechanics,
one of the most beautiful subjects known
to us. In fact, the UN has declared 2025 to
be the International year of Quantum
Science and Technology. We are
currently celebrating 100 years since
scientists discovered its foundational
principles.

Dance of electrons

While you may have understood a bit
about mirrors, if you want to really
understand why some electrons are
unruly and some are shy or how
electrons behave when light falls on
them, consider learning quantum
mechanics, a subject you can enjoy if you
take a course in physics, for example
here in [IT Kanpur where some of us
teach.

In the meantime, when you next stare
at a mirror, don’t just look for yourself:
also appreciate the dance of electrons,
both in the glass and in the shiny metal
layer at the back, which is sending your
light back to you.

Adhip Agarwala is an assistant
professor of physics at IIT Kanpur.

it Able to Show Your

3T$A T SA1G; I§ I BfF F fa@m arar 82

Materials that behave differently on the surface and inside, such as a
metal outside and an insulator inside, are called topological materials.

T 9T S WAg I AR ST Ie9r g W SqIeR F ¢, oI 3 amev @ g
3R 37eT A SHA, 375 ANATTAHA ATRICH Fgl ATl ¢
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e Such materials were discovered in the second half of the 20th century and some of its
discoverers won the Nobel Prize for Physics in 2016.

O vt 1 @rer 204t WY & g@Y 7197 A g3 M 3R 56h TS Wishd 1311 F 2016 A
AT 1 A [ERR el 47|

o Dressing up is probably one of the most annoying things.

IR EYeT TS, T IRRATeT Fled dTell ATl H T Teh g

e You stand in front of a mirror and try to find the right combination of clothes of various
colours hoping you look more tolerable to people.

31T S & HTHA W3 8l & 3R [Affea 1 & Fust ST g TaretsT @iete T HifAer s
&, 3FHIG LA ¢ 1o 3T AT T ATST SgR GW |

e This is probably one trait that distinguishes us from other animals: we spend a few good
minutes every morning staring at a mirror.

Ig ATIE, Ueh VAT 0T & ST §H 3 SHTeTal § 39T Xl 8 §H g g TS I Ae
3T I T U et §

e Have you ever wondered, though, when we stare at a mirror, what we’re really staring
at?

AT 39T 3 T & 1o I & ST A1 3Wd &, T 38T H g7 FAT @ W@ 8l &7

What is a mirror?

JTEAT FAT 87

e Most mirrors feel like glass. They are heavy and break easily.
ISR M e o oot E1 3 ol @ ¥ 3R amrameht & e ot €

e But then if you stare at a glass, say your window, and you stare at a mirror, what you
see are very different things.

oot 519 319 e (SH TR 1) IR AT 2l BT ST &, A 3R )it & gl 7ol
et Ro@rs & €

e Onabright day, glasses are transparent, and you can see the outside world through a
glass window.

Teh erT et &, shrer IRt g &, 3R 3T [Wsehr & s @ S1e 1 gfrar &@ Hevel |

e Atnight, if you look at your window and if you are in a well-lit room, you will now see
yourself.

T A, 3R T 30 TGS AT &8 3R 37T YHh1RIT FAY A &1, o 379 Ge, 1 3T Fhd & |

e In a mirror, on the other hand, you always see yourself irrespective of whether it is day
or night (and as long as it is not dark).
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To understand the difference between a mirror and window glass, we need to learn about
metals and insulators.

3ré 3R s & i F Haw F T F forw g3t a3t 3k Sgaed F anr F sreren g

What are metals and insulators?

e Metals are shiny things, like your steel cups, aluminium pressure cooker, and coins
in your purse.

HTIT THDIC ot el &, SIA 3TTh T F Y, TefATAIA FhY, IR 0 7 T |
e Metallic objects are hard, not easy to break, and have a silvery shine.
T T TEJT FOR Bl 8, 3T F 18 geelt, AR 373 idy el 77 gl 31
e They also get hot and cold easily and can conduct current.
I FAET IA 31T 33 il & 3R Fe yarea s dadl 6 |
e Insulator objects are made of glass, wood, and plastics.
Sl TEJU I, g, 3R CalTiees @ &= gich &1
¢ Insulators don’t conduct current and often don’t look silvery.
SHoICT HIE TaATRd g1 et 3N e T 781 8|
e In metals, electrons move freely between atoms, forming a big soup of electrons.
T3 7 SolaeleT WATUI3T & e Faad T & goa 8, T gorareiel T §9 aofdr |
e Ininsulators, electrons are tightly bound to their parent atoms.

S H Solereiol T HoT WA A F3 T F 3 W@l ¢ |

How do light and electrons interact?

YhTeT 31T FAFCleT Hhat 39 A fohaT 3 82

e Lightis an electromagnetic wave — a periodic wave of electric and magnetic fields.
12T Uk ggagadhi awar § — it farsrelt 31k gadrr &t o 3mat aer g )

e These fields can push electrons and make them move.
A &1 STl I I ol o TOIT ToT Tt Y Tehod B

e When light hits electrons, they start dancing, i.e., oscillating periodically.
ST YT Solaelall T USdT §, Y I ATE= of9Td &, ITeT FHT & ATY 0T hlel 9T g

e In metals, all free electrons move together — like a flash mob.

T3t 7 T TAAT SeleleT Ueh HIY Foler Hid hT oXg A ¢ |
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e Ininsulators, each electron dances alone inside its atomic space.
ST 7 TcAeh Felarelel 37TeT TLATY] &1F H 37ehoel AT ¢ |

e The type of this dance decides whether light can pass through the material.
TE e T TFR Tg I HIAT § 1o Tah1RT 37 TGTe I I a7 78|

Why can’t light pass through metals?
YHTRr T3 | FT T8 I[N WhaT?

e In metals, the collective electron dance obstructs light, so it bounces back.
T3t 7 getarelal Sl HIAEH ojcd THIRT I Aehal 8, ToTHY I8 THU FT dlle ST 3|

e Ininsulators, since electrons are bound, light passes through.

FYACU H Felaglel 98 Gol ¢, SATT YHIA IS AT ¢ |

Why do mirrors reflect light?
TSN YT FT FIT Wrafdd FId 82

You can see your face clearly in a steel plate or spoon because light from your face is
fully reflected.

37T 39T U T T I ol IT IFAT H AT ST Tohl & Fifeh 3Tk Ug T 3Tel aTell
Sehrel gt @ Grafedd giar gl

e On a bright day, light from your face passes through window glass, so you don’t see
yourself.

Teh Q2T T3 #, 37Uk A A 37Te el Fhrel F-SHY F FiT § IR ATl ¢, FHAT 31T oo
AT Tel 4@ I |

e At night, light from your well-lit room is reflected a little from the window glass, and you
can see your reflection.

[T H, 39 VLAY arel FAY 7 AT AT A g F Wiafdd g1t &, Fad 39 39 sy
e IHhd gl
How does a mirror work?

HTEAT $F FIH FAT 8?2

e So how is it then that a mirror, which feels like glass, an insulator, reflects like a steel
plate?

ot ORT T 8 § o6 Ue ST, S T SHAT STl € 3R U SHA BieT §, IF U T
TAT T NG TaRTeT RIafad Hidr &7
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This is because the mirror is not just a glass: it has a secret.

AT 3TV § Fifeh 3MTSAT chaol S T8 &IdT: 39 Ueh IS &iaT g

While it is in fact made of glass, there is a thin layer of metal placed on its back side.
STafeh Ig AT 7 FTT & &1 81T &, FHR! diSell Helg T Ueh Tcloll T HT T olalTs
ST 8

The front side is glass that lets the light through, but the back side is a metal, where
the electrons dance to reflect the light.

HIHA Y TAG T Bl & ST FehIRT T IS &l &, SAohet G Y Telg &1 8lcil &, ST6l
FATEIeT e Hd & I TR T Wrafed Hd &

This is what makes you see yourself every time you stare into a mirror.
TET HROT § fob ST ofY 3119 M8 A S@l §, 3179 Ge &l S@ Tl o |

A mirror is thus not one material but two.

AT Ueh 3TSAT shaol U IGTY 6! Sfeeh &Y Jardf & a1 gidT ¢ |

Both the glass (of shy electrons) and metal (of unruly electrons) conspire to make a
long-lasting mirror on your almirah or in the washroom.

AT ATl ATl Fiar 3N SHT FAFEIAT ATell T, Sledl (AT 3TIehT AHRY AT
RIEH H T fEh1F 31 s &

Topological Materials

L ICHEEE RG]

We just learnt that the back surface of the mirror has a metal layer.

gHe 373 A T 3Ser 1 fievel WeAg IR 4T Y 9 gih B

Now imagine a block of glass where you put layers of silver on all its surfaces.

S Tl Y foh U HIT & selte oI, [oTae 37T 380 T3t gl I gt Y 97 oo 81
This would be very strange: from the outside it will look like a metal but it won’t be able
to conduct current on the inside.

FE SE ST G STET § Tg Teh U SHAT fergamm oifehet 3ieX & Fe wariee e
qrea|

We can create such an object using two different materials — glass and silver, say —
but can these properties occur in an object made of a single material?

B VAT T Y IreleT-37e9T verdt — S & AR =AY — & &1 Fehdl &, olfshet a7 Ig Ao
TF g Jerd 7 gl Tohol 872

Such a material would have to behave differently on the surface and inside, such as a
metal outside and an insulator inside.

UHT Ty 39T FelE 3R #aR H 3T SFaER WM — S foh ame & 47 3R e &
$go
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e Such materials were discovered in the second half of the 20th century and are called
topological materials.

ﬂ@waﬁﬁmzoﬁmaxqmmﬁ?zﬁsﬂtsﬁmmwm%l
o Some of their discoverers won the Nobel Prize for physics in 2016.
geleh S WiSTehclI3iT @l 2016 # Y T AT [EHR &l 27|

e More recently, Microsoft released a quantum-computing chip that is made of such
topological materials.

gTel &1 3, ATFHIAIFE o Ueh FaieH Fegfedr A STy & § S 0 aiforde ggrdt § =i
gl

Quantum Mechanics
FaTeH gty

e To understand why all of this really works, one needs quantum mechanics, one of the
most beautiful subjects known to us.

g TS IEAT A FIT I AT &, ST AT F o0 g7 Fared i Hf s gt &, s
gAR o aed g A A Tt B

¢ Infact, the UN has declared 2025 to be the International Year of Quantum Science
and Technology.

arEdd H, FFFT TS (UN) o1 2025 st Fares faamer 3 sigafarhr 1 srawrsdr af
aIfta R g

o We are currently celebrating 100 years since scientists discovered its foundational
principles.

g+ 313%Y 100 it &7 S72eT HeAT T@ & S dATferahy of 36 Ao Rguridl 67 @ier dr 2|

Dance of Electrons
gAAaCIall &l e

e While you may have understood a bit about mirrors, if you want to really understand
why some electrons are unruly and some are shy, or how electrons behave when
light falls on them, consider learning quantum mechanics.

oY Y 31U TSt & IR F 2T JHS &Y, SfeheT 30X 319 IrETd H Ig THSTT A8 & 19
O glFlel aIg FAT gidl & 3N Fo AT, AT ST Y1 37 T I3 § Al I H8 TaeR
X &, ar Fared i drEsy )T g #Y|

e ltis a subject you can enjoy if you take a course in physics, for example here in lIT
Kanpur where some of us teach.

I% U fawar § o 3 it 3 T 7 Uga 31Teig o Wl §, o1 o I8T 11T TR &,
STel 58 U FO Teld 8
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e In the meantime, when you next stare at a mirror, don’t just look for yourself: also
appreciate the dance of electrons, both in the glass and in the shiny metal layer at
the back, which is sending your light back to you.

S8 d1, ST 37eTell a1 319 AT$A H W, oY Shalol Ga, 1 o 34: dfoen Fie 3R A1 Hr
THAFGR T T H &1 ¢ FATCIaAl & o ol 3T TEAT Y, i AT THIRA H 31T dH

dler W R

WASHINGTON

Second child dies of measles in the
UsS., Whlle almost 650 reported ill

AP
A

A measles outbreak has killed a second child in southwestern U.S.,
authorities said on Sunday, with almost 650 people now infected as
the highly contagious disease spreads. Health secretary Robert F.
Kennedy Jr., a vaccine sceptic, posted on X that “the most effective
way to prevent the spread of measles is the MMR vaccine.” AFp

w®gl

Second child dies of
measles in the U.S., while
almost 650 reported ill

IANFT A TE & gl T=A
I AT, FMHIT 650 AT AR

A measles outbreak has killed
a second child in
southwestern U.S., authorities
said on Sunday.

aar &1 TR o sar=T F

AN & gfaor-giReH R 7
T & T F g T B Al
eSS

. With almost 650 people now
infected, the highly contagious disease
continues to spread.

37 T SIITHIT 650 AT WA &1 Tk &,
3R g rcafas gw@A® AR herdr o

e Health secretary Robert F. Kennedy Jr., a vaccine sceptic, posted on X that “the most
effective way to prevent the spread of measles is the MMR vaccine.”

Ty GRAT Waé U, HFaAd FiAa, S v At Hegard &, o X I oiee fRar i “m@ &
el &l Aot T T FTet T MMR ST &1
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Valley of flowers
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Blooming joy: Tourists flock to the Indira Gandhi Memorial Tulip Garden, the largest tulip garden in Asia set agamst the Zabarwan hills in
Srinagar, on Monday. The garden opened for the season on March 26. AFp
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