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Japanese movie actor Tatsuya Nakadai, star of Kurosawa films, dies aged 92
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Prime Minister Mod| was received by Bhutan’s Prime Minister Tshering Tobgay on Tuesday, on his amval in the mountain nation for a
two-day visit. He will participate in the 70th birthday celebrations of Jigme Singye Wangchuk, the country’s fourth King. PTI (REPORT ON PAGE 4)

Prime Minister Modi was received by Bhutan’s Prime Minister Tshering Tobgay on Tuesday,
on his arrival in the mountain nation for a two-day visit. He will participate in the 70th birthday
celebrations of Jigme Singye Wangchuk, the country’s fourth King.
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Japanese movie actor Tatsuya Nakadai,

star of Kurosawa films, dies
L RSN

Agence France-Presse
TOKYO

Japanese stage and movie
actor Tatsuya Nakadai,
who starred in a string of
Akira Kurosawa films, in-
cluding the lead in Ran,
has died aged 92, his acting
school said on Tuesday.

Nakadai first rose to
fame in Japan and interna-
tionally under director Ma-
saki Kobayashi, who cast
him in his epic anti-war
trilogy The Human Condi-
tion of the late 1950s and
early 1960s.

His acting school, Mu-
meijuku, did not say when
Nakadai died or give any
other details.

Nakadai had a walk-on
part in Kurosawa’s 1954
classic Seven Samurai but

Long career: Tatsuya Nakadai continued acting until recently,
performing this year at a theatre in the Noto region.

later effectively replaced
Toshiro Mifune as the
famed director’s go-to
leading man after Mifune
went his own way.

He was the main prota-
gonist in Kurosawa’s Kage-
musha (1980), which won
the Palme d’Or top prize at

the Cannes film festival.

The actor also played
the doomed warlord who
divides his kingdom bet-
ween his sons in Ran, Ku-
rosawa’s 1985 film based
on the Shakespeare play
“King Lear”.

Nakadai also starred in

aged 92

Kurosawa’s 1961 samurai
film Yojimbo — with Mifune
— and worked with other

directors, including Hi-
roshi Teshigahara and Kon
Ichikawa.

He set up Mumeijuku, a
private acting school and
troupe, in 1975 together
with his late wife, the actor
Yasuko Miyazaki, educat-
ing younger actors.

One former pupil is Koji
Yakusho, who won best ac-
tor at the Cannes Film Fes-
tival in 2023 for his role in
Wim Wenders’ Perfect
Days.

Nakadai continued act-
ing until recently, perform-
ing this year at a theatre in
the Noto region that was
still reeling from a deadly
earthquake on New Year’s
Day last year.

Japanese movie actor Tatsuya Nakadai, star of Kurosawa films, dies aged 92

ST fieed SifiFaT aTeqaT ATd1ers, HRINTal B fhedl & TR, $7192 99 3t
Mg § fAeE

e Japanese stage and movie actor Tatsuya Nakadai, who starred in a string of Akira
Kurosawa films, including the lead in Ran, has died aged 92, his acting school
said on Tuegday.
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¢ Nakadai first rose to fame in Japan and internationally under director Masaki
Kobayashi, who cast him in his epic anti-war trilogy “The Human Condition” of
the late 1950s and early.1960$.
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e His acting school, Mumeijuku, did not say when Nakadai died or give any other

details.
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Nakadai had a walk-on part in Kurosawa’s 1954 classic “Seven Samurai” but
later effectively replaced Toshiro Mifune as the famed director's go-to leading
man after Mifune went his own way

ATHIGTS A HIAETal Bt 1954 ﬁaaﬁrafﬁm Aa-T FIRTS” § TH DIt
frurs @, o s1¢ 7 uftres Fidwre & ueidier e & ¥u | diRRL
g A 9, 9 frg= A SreT I g
He was the main protagonist in Kurosawa’s “Kagemusha” (1980), which won the
Palme d’Or top prize at the Cannes Film Festival.

D1 1980 Pt fhed “HRRM” & &I UH 3, S w10 fived biveaa
ﬁﬂaﬁawmﬁﬁmsﬂmw

The actor also played the doomed warlord who divides his kingdom between his
sons in “Ran”, Kurosawa’s 1985 film based on Shakespeare’s play “King Lear”.

SRR A b “T (1985) T I fa=IT=T Ft 3R Fed e Bt YfAHT FAurg, S
YT ST 3T+ 9l H dic qaT €, I8 [hed HRIATal gRT ARITUAR & Aled “fb
for o ammenia ot

Nakadai also starred in Kurosawa’s 1961 samurai film “Yojimbo” — with
Toshiro Mifune — and worked with other directors, including Hiroshi Teshigahara
and Kon Ichikawa.

ATPHIGIE A PATET B 1961 Pt TURTS fhed “diforar H off 3ifimg fvar — iR
ﬁgﬁlﬁéw%eﬁ?ﬁﬁ%ﬂ?ﬁ?ﬁmm 3R BT gfaeprar 99 3 el &
T+t 1 |

He set up Mumeijuku, a private acting school and troupe, in 1975 together with
his late wife, actor Yasuko Miyazaki, educating younger actors.

35 1975 | 3=l fedwa uedl, AT arg®! Rt & Y e ue feft
SR faerme iR Ared Heel “qAgS” & R 6, difds gaT FardRl St
wiRraror féar 5 Hab |

One former pupil is Koji Yakusho, who won best actor at the Cannes Film
Festival in 2023 for his role in Wim Wenders’ “Perfect Days”.

3% U qd BT Pt Arpil 8, BeiA faw dsdd oY fvew “wbae 397 & o=t
AT & AT 2023 & BT fher bivead | Gd9y PR &1 REPR Sidl|
Nakadai continued acting until recently, performing this year at a theatre in the
Noto region that was still reeling from a deadly earthquake on New Year’s Day
last year.
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Esha-Samrat,
Aishwary win
silver at the
Worlds

SHOOTING

Sports Bureau

Esha Singh and Samrat Ra-
na combined to claim sil-
ver in the 10m air pistol
mixed team event, going
down 10-16 to the Chinese
pair of Qianxun Yao and
Kai Hu in the gold medal
match at the ISSF World
Championships in Cairo on
Tuesday.

Samrat, who had won
the individual gold a day
earlier ahead of Kai, was in
excellent form, but the duo
was pulled down by Esha,
who only had five scores of
10 or over in the 13 series
they shot. Qianxun, who
already has two individual
golds so far, added a third
to her tally.

Earlier in the day, Aish-
wary Pratap Singh Tomar
finished second in the
men’s 50m rifle 3P with
466.9 points behind Chi-

Esha-Samrat, Aishwary win silver at the Worlds

$I-THRTE 3R Vo A 9o AR & SHar 9 ued

e Esha Singh and Samrat Rana combined to claim silver in the 10m air
pistol mixed team event, going down 10-16 to the Chinese pair of Qianxun
Yao and Kai Hu in the gold medal match at the ISSF World Championships
in Cairo on Tuesday.

g1 Rig 3R FyTe A0 3 Fifg # SN rSTHTHTE a8 IRl &

10 Hiex TaR fUved fires & gde § Tord ues i, Sl d s Asd A9 |
A B St fParIE a13it 3R BT § ¥ 10-16 & 3R IR U

e Samrat, who had won the individual gold a day earlier ahead of Kai, was
in excellent form, but the duo was pulled down by Esha, who only had five
scores of 10 or over in the 13 series they shot.

TyTe, e Te foF ugd #18 &1 UsTsd g AfRiTd Wuf uge Sitdr AT,
asaﬂqwr:fﬁz) ﬁ%@eﬁaﬁ@n%aﬁwmﬁuwﬁam fSreiR 13
WS A Had UTg IR 10 T1 394 3P 3 U fhul

e Qianxun, who already has two individual golds so far, added a third to
her tally.

frarRE, 5P T Uga I € &Y ST Wl yes &, 7 3rga @ | TR
Wl ug® STl

e Earlier in the day, Aishwary Pratap Singh Tomar finished second in the
men’s 50m rifle 3P with 466.9 points, behind China’s Liu Yukun (467.1) and
ahead of France’s Romain Aufrere (454.8).

f& 91 e 7, Yy wary Rig dhr A grul 3 50 Wex wgwa sdt wuf
466.9 3Dl & WY
3R BT & AH Y (454.8) T MR

¢ Niraj Kumar, the other Indian in the final, shot 432.6 to end fifth.

R FUR

na’s Liu Yukun (467.1) and ~

ahead of France’s Romain
Aufrere (454.8). Niraj Ku-
mar, the other Indian in
the final, shot 432.6 to end
fifth. The 24-year-old Aish-
wary had qualified in top
spot with a world record
equalling 597-40x in the
qualifications.

He stayed within reach
of the top spot in the final
and was only 0.1 points
adrift after the penultimate
shot, but a 9.8 on the last
shot to Liu’s 10.1 cost him
gold.

India is now second on
the table behind China
with three gold, three
bronze and five silver
medals.
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GS Paper 1: History, Society and Geography

TOPICS COVERED 12 November 2025

History

INA not founded by Subhas Bose, he took up the reins only later, claims
new book

JTETAT P RITYAT GHTY §19 A 751 @1 Y, IFIA 91g H §HD! TSR
HUTH — A% fovara &1 grar

Turkish military plane crashes in Georgia: Ministry

T BT O fau Sifotar & gHear: wEme™

| History | 12/11/2025

Mass burial

Health and civilian workers conduct a mass burial of Palestinians at a cemetery in Khan Younis, in the southern Gaza Strip, on Monday. The
Health Ministry in Gaza said it had received the bodies of 15 Palestinian prisoners under the U.S.-brokered ceasefire exchange deal. AFp

A
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Health and civilian workers conduct a mass burial ofPalestinians at a cemetery in Khan
Younis, in the southern Gaza Strip, on Monday. The Health Ministry in Gaza said it had

received the bodies of 15 Palestinian prisoners under the U.S.-brok ered ceasefire exchange
deal.

INA not founded by Subhas
Bose, he took up the reins
only later, claims new book

Bishwanath Ghosh

KOLKATA

A new book claims that Ne-
taji Subhas Chandra Bose
didn’t establish the Indian
National Army (INA) and
that it was initially set up
by the Japanese Army in-
telligence and Indian na-
tionalists outside India to
fight a common enemy —
the British.

According to the book,
‘The Forgotten Indian Pri-
soners of World War II’,
authored by Gautam Haza-
rika, Netaji took over the
INA only later and brought
it wider recognition as a
force against Britain.

“[The formation of the
INA] was a joint plan, pos-

Netaji Subhas Chandra Bose

sible only with both sides
in agreement. There was a
pre-war alliance between
the Japanese Army intelli-
gence and Indian national-
ists outside India. Major
Fujiwara Iwaichi and Giani
Pritam Singh agreed to it in
Bangkok days before Japan
attacked Pearl Harbour/

Southeast Asia on Decem-
ber 7/8, 1941,” Mr. Hazarika
told The Hindu.

According to the book,
Captain Mohan Singh of
the 14th Punjab Regiment
in the British Indian Army
became the first comman-
der of the INA.

When asked about the
basis of his findings, Mr.
Hazarika said the proof
was in the archives and in
the INA memoirs and his-
tories.

Mr. Hazarika said Netaji
reached Singapore in July
1943. During the interreg-
num, Rash Behari Bose
kept alive the INA, which
was then handed over to
Netaji, who took it to grea-
ter heights.

INA not founded by Subhas Bose, he took up the reins only later, claims new

book

STZTAT B RITYAT YUY T 7 781 @t A, ITIA 91¢ A 3UP! TIRTSR JUTA —
T8 fparg &1 grar

¢ A new book claims that Netaji Subhas Chandra Bose didn’t establish the Indian

National Army (INA) and that it was initially set up by the Japanese Army

intelligence and Indian nationalists outside India to fight a common enemy — the

British.

T 1S fopdTa &7 oran 8 & Aarelt Uy 9% 919 A 899 Azma smif (snguav)
! RITIAT 781 F1 W, 3H ST e & it J1 TIRAT 3R YRS &
e F YR Agarfeal 3 fafexi & fare wmgn gzoe & o d a5 & forg

ST YT
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Agence France-Presse
ISTANBUL

A Turkish military cargo
plane carrying 20 passen-
gers and crew crashed in
Georgia on its way home
from Azerbaijan, the De-
fence Ministry said on
Tuesday.

“Our C-130 military car-
go plane, which took off
from Azerbaijan to return
home, has crashed at the
Georgia-Azerbaijan  bor-
der,” the Ministry said in a
statement, confirming
there were “20 personnel
on board, including flight
crew”. Rescue operations
were ongoing, it added.

Footage circulating in
Azerbaijani media ap-
peared to show the plane
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According to the book, ‘The Forgotten Indian Prisoners of World War II’, authored
by Gautam Hazarika, Netaji took over the INA only later and brought it wider
recognition as a force against Britain.

e goIieT gRT

ferRed e g BiRTlie $fea fiorf sfe a aik Ir &

YR, Adrelt A a1 A MSTAT F! IRTSIR JuTer 3R 3 fore & faare e st
wfed &+ & ufifs RRars|

“[The formation of the INA] was a joint plan, possible only with both sides in
agreement. There was a pre-war alliance between the Japanese Army
intelligence and Indian nationalists outside India. Major Fujiwara Iwaichi and
Giani Pritam Singh agreed to it in Bangkok days before Japan attacked Pearl
Harbour/Southeast Asia on December 7/8, 1941,” Mr. Hazarika told The Hindu.

[STETTT BT 7T6) TP WG dior=1 A, S 11 veil &t weafa @ & ga a =

¥ Ugd, ST I Pt GHaT SHTE MR YR | I16% & HRAI

| & ol

TSP TS g3HT AT | HoR BTaRT sarg 3R wif~ fiaw Rig 3 39 R doie o
Tgufa wars &, Sur & 7/8 fear 1941 & uet grelR/efé-yd ufien w gaa 3
$o fe ugdl,” ft goiert 4 g g A Far

According to the book, Captain Mohan Singh of the 14th Punjab Regiment in the
British Indian Army became the first commander of the INA.

TP & SR

, forfear uRdrg A1 &Y 141 dorma Yo & Sy A Rig

ané@q%usﬁmmaﬁl

When asked about the basis of his findings, Mr. Hazarika said the proof was in the
archives and in the INA memoirs and histories.

o 379 3 frsm et & SR & R & g1 T, 4t goniet 3 %l f agg
UGN, LT Y wyfaat MR g1 awamasi 4 §|

Mr. Hazarika said Netaji reached Singapore in July 1943. During the interregnum,

Rash Behari Bose kept alive the INA, which was then handed over to Netaji, who
took it to greater heights.

ot GRDI A FgT fob Aol Ferrg 1943 H RiyR ug? | 39 9, I fagt a =
TS &Y Sifdd T, B o1e & Aareh ) Jur T, e 538 78 Sarga) a&

" Turkish military
plane crashes in

Georga Ministry

Erdo; said Turkive

was working with
the Georgian
authorities ‘to reach

the wreckage’

spinning horizontally as it
fell out of the sky, sending
up a large cloud of black
smoke after crashing.

Footage said to be from
the crash site purportedly
showed the blackened
wreckage burning. Turki-
ye’s Defence Ministry
asked the press not to pu-
blish images of the crash.

President Recep Tayyip
Erdogan said Turkiye was
working with the Georgian
authorities “to reach the
wreckage”.

Ugaran|
Turkish military plane crashes in Georgia:

Ministry

T BT A= fqum= wAifofar # geeqnra: dame™

) A Turkish military cargo plane carrying 20
passengers and crew crashed in Georgia on its way
home from Azerbaijan, the Defence Ministry said on
Tuesday.

20 TIEY 3R TP o B & ST 8T TP bl 99 ST
o wifofar # gdesmRa g T, 99 98 SR 9
%m?r%mﬁﬁ'c'w YT, Ug SHDRI T HATAY = HITAR Bl
I
o “Our C-130 military cargo plane, which took off
from Azerbaijan to return home, has crashed at the
Georgia-Azerbaijan border,” the Ministry said in a
statement, confirming there were “20 personnel on
board, including flight crew”.

T A U 99 § Fel, “SHRT C-130 V=T SN fIAT,
S SSRAST | (U 3% deq & fore Tarm gaim a,
STTSaT-3eR e W W) gHeArd g mar g, iR gy
! & «faur # a 20 91 AR 4, 4 S 91a®
& WY =mfere T

. Rescue operations were ongoing, it added.

ATy 1 oiveT & Sara s SN 81
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o Footage circulating in Azerbaijani media appeared to show the plane spinning
horizontally as it fell out of the sky, sending up a large cloud of black smoke
after crashing.

Hifsar & ywrfva ffear wew 7 us fawrs o fo famr e @ fird
T Qﬁawﬁqnw T, 3R gHeTRRA 81 & d1E PTA YU BT TPh §3T AR
ol fewrs fean
e Footage said to be from the crash site purportedly showed the blackened
wreckage burning.
¥ FAY 91 38 ool | BIdt U8 e 3l Fad g¢ feamar |
o Turkiye’s Defence Ministry asked the press not to publish images of the crash.

TP & Y& Harerd A WiEar | gefer o i ueiRa 9 #31 371 Ry faa

o President Recep Tayyip Erdogan said Turkiye was working with the Georgian
authorities “to reach the wreckage.”

gl YA S TelaT 3 g1 b ga, wisiars sttt & wre frems «fome & wad
% Uga & 1T s R @ 21"

GS Paper II: Polity, Governance, And International Relations

TOPICS COVERED 12 November 2025

Polity

SC says SIR is not the first; Opposition says it’s being done in too much haste

gﬂ;ﬁéﬁwsmuﬁﬂwqﬁs‘rw; fauer A we1 3 9gd Segarel A fFar o
|

SC acquits Koli in Nithari case, says convictions can’t rest on ‘conjecture’

e B1¢ 3 Mot &0 A Bidt @ 331 {1, FeT— TET SgarT W nuTid g1 gt

3. | The infirmities in the SIR of electoral rolls

AT 9 & SIR # Hawifar

International Relations

4.
Armed men in Mali publicly killed a TikTok influencer, say authorities
ATet | = YY1 A T feweld SRR &1 A= U ° gl B, St
P HET 8

5,

Iraqis vote in parliamentary election marked by tight security

FS! YR&T AT & ot SXThdl 4 GAHd g9 § HagH fbar
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Ukraine war, China’s critical mineral dominance on agenda at G7 meet

gobd 5 3R T T Hedqul Wiell IR YA G7 93P & Tois A

| Polity

‘ 12/11/2025

SC says SIR is not the first;
Opposition says it’s being
done in too much haste

Krishnadas Rajagopal
NEW DELHI

The Supreme Court on
Tuesday interrogated Op-
position parties, leaders,
and NGOs for their nega-
tive portrayal of the Elec-
tion Commission’s special
intensive revision (SIR) of
electoral rolls, including
their claims that the exer-
cise amounts to “citizen-
ship screening” in disguise
and threatens to disenfran-
chise lakhs of voters.

“You people want to
project as if revision of
electoral rolls is happening
for the first time in this
country! We also know the
ground reality. A Constitu-
tional functionary is un-
dertaking an exercise...
There can be some proced-
ural deficiency. Those can
be pointed out and recti-
fied. You are saying asif the
democratic process is be-
ing threatened... There is
already an electoral roll,
this is just a process to re-
vise it,” Chief Justice of In-
dia-designate Justice Surya
Kant said, addressing Ta-
mil Nadu’s ruling party, the
Dravida Munnetra Kazha-
gam (DMK), and leaders
from West Bengal.

Tamil Nadu and West
Bengal are among the 12
States and Union Territo-
ries included in the second
phase of the SIR exercise,
announced on October 28,
covering 51 crore voters.

Senior advocate Kapil
Sibal, representing the
DMK and some West Ben-
gal MPs, took on the chal-
lenge from the Bench, res-
ponding that revisions
have indeed happened in
the past, but pointing out

i

S Y\ .
Officials distribute enumeration forms as part of the SIR on Mousuni
Island in West Bengal. Arp

that the process in those
instances was careful and
long, taking almost three
years.

“Now, the EC wants it
done in a month... Ulti-
mately, lakhs of people are
going to be excluded from
the voter list,” he replied.

The enumeration stage
for SIR 2.0 will continue till
December 4 and the EC
will release the draft elec-
toral rolls on December 9.
The final electoral rolls will
be published on February
7, 2026.

Chink in poll exercise
The senior counsel said
that only 61.43% enumera-
tion forms have been given
out in Tamil Nadu so far,
during seven days of distri-
bution till November 10. Of
these, only 4,713 forms
have been digitised. “If this
is taken into account, lakhs
of forms cannot be digi-
tised before the date of pu-
blication of the draft elec-
toral roll. Hence, there is
imminent danger of lakhs
of voters losing their fran-
chise,” Mr. Sibal argued.
Mr. Sibal termed the
current SIR a “farcical ex-
ercise”, referring to the
EC’s inexplicable inclusion

IGHT TARIEUT ], WRd & HId T =ararefier

of an “extract of the electo-
ral roll of Bihar SIR with re-
ference to July 1, 2025” in
its list of 13 types of docu-
ments that could be sub-
mitted as proof of identity
during scrutiny in the se-
cond phase of the SIR .
“An extract of the elec-
toral roll of the Bihar SIR
has been added as the 13th
document. What has the
Bihar SIR got to do with
elections in Tamil Nadu
was not made clear. This
has become a cause of con-
fusion in the minds of the
electors as well as parties
in Tamil Nadu and other
States... ” Mr. Sibal said.
The Bench issued notice
to the EC on the petitions
challenging the constitu-
tionality of the SIR.
Advocates Prashant
Bhushan and Neha Rathi,
appearing for the NGO As-
sociation for Democratic
Reforms, suggested alter-
native measures to weed
dead and duplicate voters.
Mr. Bhushan said the EC
had a de-duplication soft-
ware which can be run to
identify duplicate names.
Gram sabhas or panchayat
sabhas could be organised
to identify voters who had
migrated or were dead.

SC says SIR is not the first;
Opposition says it’s being done in
too much haste

giH ¢ 7 H8T SIR Ugal IR gl
o ¥eT; fauer 3 wg1 39 954 Fegarel
AfrarerIgr g

e The Supreme Court on Tuesday
interrogated Opposition parties, leaders,
and NGOs for their negative portrayal of the
Election Commission’s special intensive
revision (SIR) of electoral rolls, including their
claims that the exercise amounts to
“citizenship screening” in disguise and
threatens to disenfranchise lakhs of voters.

TR &1 IHA S A faueh gat, Aarsi
3R TS A Hard far i& 35 g
STINT & fa=IY T8 GAA&T (SIR) DI
THRIHS R I U o1 8, Forgd Ig <rar
a1 T § fob I S “ARTR Pl @1 Sig”
F =0 # fHa1 o7 Te1 8 3R ARl Aderansii &
TSR $ GaRT 2

¢ “You people want to project as if revision of
electoral rolls is happening for the first time in
this country! We also know the ground
reality. A Constitutional functionary is
undertaking an exercise... There can be some
procedural deficiency. Those can be pointed
out and rectified. You are saying as if the
democratic process is being threatened...
There is already an electoral roll, this is just a
process to revise it,” Chief Justice of India-
designate Justice Surya Kant said,
addressing Tamil Nadu’s ruling party, the
DMK, and leaders from West Bengal.

“3(T0 AN T feRaTTT =gl § S &1 # ugeht
R WdgTar Yt BT GAL1e0r 81 38T 3! g ot
S gPtwd Ul ¢ | THh Haene wiiter
Tg 3T R TG 6. SUH $3 UhareTs
FH g1 ADal 5, O SATT B GURT S Fabvell
21 3T U1 F8 3B & o Wit uithar
TR A R... g W & Aciard i ¢, Ig dad
gd&id - &1, U8 §1d 3o

afreATg @ Taemrt urdf DMK 3R uf¥ s & Aarsit @ sl
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Tamil Nadu and West Bengal are among the 12 States and Union Territories
included in the second phase of the SIR exercise, announced on October 28,
covering 51 crore voters.

3R f3m Sre 3 12 Tt SfR S IR U RN H =i © o 28

TR D! NYT SIR AT & g WU H 8, o 51 Fs Aagrar M & |
Senior advocate Kapil Sibal, representing the DMK and some West Bengal MPs,
took on the challenge from the Bench, responding that revisions have indeed
happened in the past, but pointing out that the process in those instances was
careful and long, taking almost three years.
aivg siftragar e Risga, S DMK 3R $o U3y e & Tivie! &1 ufaffia
R T A, A Fgl [ uga ft gterr gu B, Afs 39 I ot wfthan Araeigd® ok
et o, forgd ermET <t a9 & |
“Now, the EC wants it done in a month... Ultimately, lakhs of people are going to
be excluded from the voter list,” he replied.

T A 18R ) 9, S5 I fear|
The enumeration stage for SIR 2.0 will continue till December 4 and the EC will
release the draft electoral rolls on December 9. The final electoral rolls will be

published on February 7, 2026.

SIR 2.0 & 1T IO TRUT 4 fREaR dF IR I SR TAG AN 9 fewar &t
TRAST AagTar it S S| ifa Aaerar Y 7 WRast, 2026 1 YHIRIT B
S
Chink in poll exercise: The senior counsel said that only 61.43% enumeration
forms have been given out in Tamil Nadu so far, during seven days of distribution till
November 10. Of these, only 4,713 forms have been digitised.

AdG NI H BT aRY dDHId - gl [ 39 db arHa-ITg | dad 61.43% TUMT
WUH 10 4aR q A1 f&=i & faavor & fGu U &1 378 & Fad 4,713 WAl &1
fSforediwrurgan 21
“If this is taken into account, lakhs of forms cannot be digitised before the date of
publication of the draft electoral roll. Hence, there is imminent danger of lakhs of
voters losing their franchise,” Mr. Sibal argued.

<gfe; 3¥ A B 3T ST, < gt gt 1 fRieediavor aeier adgran gt Rl 84
B ARG | Ugd HHT 51 | SN, ARET HAGTan3il & AATUBR Wi BT Gl
T B, 4t Rysya 3 adb faam
Mr. Sibal termed the current SIR a “farcical exercise”, referring to the EC’s
inexplicable inclusion of an “extract of the electoral roll of Bihar SIR with
reference to July 1, 2025” in its list of 13 types of documents that could be
submitted as proof of identity during scrutiny in the second phase of the SIR.

ot Riese = 99 SIR B “Teh AATBAT AT FAMT, T8 Hgd gu 1 IA1d ST A
“1 g 2025 & g A fIgR SIR &t AagTar G &7 3=y &I Uga™ w0 & Fq §
TR U o Th aTdt 13 Wbk & Seardsll @1 gal § SRy & | e 6o g
“An extract of the electoral roll of the Bihar SIR has been added as the 13th
document. What has the Bihar SIR got to do with elections in Tamil Nadu was not
made clear. This has become a cause of confusion in the minds of the electors as
well as parties in Tamil Nadu and other States... ” Mr. Sibal said.

f¥eR SIR F} HaeEar Gl o1 3i=1 133 Gxardw & 9§ ShieT T 3 | fIgR SIR &1
TG & TATA | FT HEY §, I WY ] bl 77| SHY HeAGrarsil 3R

o el & 99§ YH 307 8 T 7. off Rissa 3 wETl

The Bench issued notice to the EC on the petitions challenging the
constitutionality of the SIR.

113 A SIR F Tt &1 gl 3= arell aTfaerai uR gATd ST &t Aife

S} T

Advocates Prashant Bhushan and Neha Rathi, appearing for the NGO
Association for Democratic Reforms (ADR), suggested alternative measures to
weed out dead and duplicate voters.

Sifraer wRIid YuT 3R AT IS, S TS THRTRE Wik SHibed Rwiwf

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

Contact Number : 9971932488
Website : patrioticias.in

Page 1 1


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

@ e TELEGRAM CHANNEL: https://t.me/patrioticlAS
PatrotC YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS
CONTACT: 9971932488
(ADR) & 3R & IUfRd §T, 35+ Td 3R giwrdre Aagrarsi &t ge & fag
dH RIS IUTT I |

e Mr. Bhushan said the EC had a de-duplication software which can be run to
identify duplicate names. Gram sabhas or panchayat sabhas could be organised
to identify voters who had migrated or were dead.

AT 501 = g fob YT SHTART 3 T GfRrebe ATHI Bt UgeT B & fog 7o “3i-
TIeddR” | UTH HHTE T YaTad GHTE AT &1 S Ghell § difds
TaTHl a1 Yd Hagrarsi @t Ugd &I o 9 |

SC acquits Koli in Nithari

case, says convictions
can’t rest on ‘conjecture’

Top court says upholding his conviction would amount to ‘manifest miscarriage of justice’ when

he had been acquitted in 12 other related cases arising from the same set of facts and evidence

he Supreme Court
T on Tuesday acquit-

ted Surendra Koli,
the prime accused in the
Nithari killings, in the only
case where his conviction
and life sentence had re-
mained in force. The court
said that convictions, par-
ticularly in cases involving
capital punishment, cannot
rest on mere “conjecture”
and that due process must
prevail even in the most
horrific crimes.

A Bench of Chief Justice
of India B.R. Gavai and Jus-
tices Surya Kant and Vik-
ram Nath observed that
upholding the 2011 verdict
convicting Mr. Koli would
amount to “manifest mis-
carriage of justice” when he
had already been acquitted
in 12 other connected cases
arising from the same set of
facts and evidence. The
Bench therefore directed
that he be released forth-
with, if not required in any
other case or proceeding.

The Bench was hearing
Mr. Koli’s curative petition,

The court acknowledged that the Nithari killings were heinous and
that the suffering of the families is beyond measure. FILE PHOTO

his final legal remedy be-
fore the Supreme Court.

Overturning of ruling
Tuesday’s verdict draws to
a close nearly two decades
of litigation surrounding
one of India’s most harrow-
ing criminal trials. It also
marks a rare instance of the
apex court overturning its
own earlier ruling through
the exercise of its extraor-
dinary curative jurisdic-
tion.

In July, the Supreme
Court had affirmed Mr. Ko-
li’s acquittal in 12 of the 13
cases linked to the Nithari
killings, citing serious pro-

cedural lapses, unreliable
evidence, and multiple ir-
regularities in the investiga-
tion. It had accordingly dis-
missed the Central Bureau
of Investigation’s (CBI) ap-
peals against the Allahabad
HC’s 2023 judgments.

Final and last case

The curative petition con-
cerned the sole case in
which Mr. Koli’s conviction
and death sentence had
been upheld by the Su-
preme Court in 2011. The
Allahabad High Court had
commuted the sentence to
life imprisonment in 2015,
citing inordinate delay in

the disposal of his mercy
petition. His review peti-
tion had earlier been dis-
missed after an open-court
hearing on October 28,
2014.

The court acknowledged
that the Nithari killings
were “heinous” and that
the “suffering of the fami-
lies is beyond measure”.

The Nithari killings,
which came to light in
2007, stunned the nation
with their sheer depravity.
The discovery of skeletal re-
mains of several children in
a drain behind a Noida
house where Mr. Koli
worked as a domestic aide
exposed a series of mur-
ders that shocked the pu-
blic conscience. The house
belonged to businessman
Moninder Singh Pandher,
who was also named as an
accused in multiple char-
gesheets.

Following widespread
public outrage, the probe
was transferred to the CBI,
which alleged that Mr. Koli
lured young girls to the
house, sexually assaulted
and killed them, and muti-
lated their bodies.

SC acquits Koli in Nithari case, says convictions can’t rest on ‘conjecture’

gﬁnﬁéﬁﬁaﬁﬁﬁﬁ?ﬁﬁaﬂ%m,w—w%ﬂqﬁ’waﬂmﬁaqﬁ
TPl

o The top court said upholding his conviction would amount to ‘manifest miscarriage
of justice’ when he had been acquitted in 12 other related cases arising from the
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same set of facts and evidence.

Hate AT 3 g1 & od Biett &1 S aeat iR Tgel | I8 12 39 e 8§
T8 far T gH1 8, O IUD! TN B! RAIR TN =TT BT WY GSUANT T |

The Supreme Court on Tuesday acquitted Surendra Koli, the prime accused in
the Nithari killings, in the only case where his conviction and life sentence had
remained in force.

HTAIR &1 WA DI A TIK Biet & T8 = fean, o Fort samwis & g=1
AR 3, 3R U5 THATT HHaT 4T T I W1 3R SUPE RaxR |

The court said that convictions, particularly in cases involving capital punishment,
cannot rest on mere “conjecture” and that due process must prevail even in the
most horrific crimes.

3fGTd = $al [ TN, fava GoIds aral ArHel §, Had “3gHr” W SARMRd
TE 81 Tehdll 3R T8t I o qaw vae SrqRedt # ot faftre withar &1 urem
IS ¢ |

A Bench of Chief Justice of India B.R. Gavai and Justices Surya Kant and
Vikram Nath observed that upholding the 2011 verdict convicting Mr. Koli would
amount to “manifest miscarriage of justice” when he had already been acquitted in
12 other connected cases arising from the same set of facts and evidence.

YRA & G-I Uranehsr ot 3R, 198 3R <arayfd gdeia aur faww Ay o1 s 3
H81 & 2011 & Had & Hiell B St ST “=1g BT WY GSUANIT 81T, STafh
3% I gl 3R Fgdl A TS 12 =T ATHE! H Ugd & ¥ frar s ger 8

The Bench therefore directed that he be released forthwith, if not required in any
other case or proceeding.

e 7 gafen fAdwr fean fos afe farsdt o Ame & sawaddr 7 81, dt 39 qed et
far S|

The Bench was hearing Mr. Koli’s curative petition, his final legal remedy before
the Supreme Court.

?mﬁgwmwwm,@wﬁﬁmmmm
|

Overturning of ruling: Tuesday’s verdict draws to a close nearly two decades of
litigation surrounding one of India’s most harrowing criminal trials.

A BT IACHR: HTAAR BT BHUal TAHIT GY GIIBE A T Te! PII UshaT &1 3id
IR 3, Sl HIRd & TaA YT TIRIUS GhgHi 4 I TH i

It also marks a rare instance of the apex court overturning its own earlier ruling
through the exercise of its extraordinary curative jurisdiction.

Ig 39 a1d $1 ot gAY ISTRT § o Wate <amarad A Uit € ugd ) grars &
gete 3, Su- SRITYRUT GURTHS SFUBTRAT BT ST Hd gUl

In July, the Supreme Court had affirmed Mr. Koli’s acquittal in 12 of the 13 cases
linked to the Nithari killings, citing serious procedural lapses, unreliable
evidence, and multiple irregularities in the investigation.

STS |, UIH HIC A DIl &1 a1 g1 o g Y 0t &l Aol gareis A 98 13 9
| 12 gt 1 A, 3R 399 iR ufsharere g, sifayeitg aieg, quT =i 9 &5
Sfrafiraarsit &1 garan fear i

It had accordingly dismissed the CBI’s appeals against the Allahabad HC’s 2023
judgments.

3% AR, 31TEd J SATEIEIG I ATy & 2023 & el & f@are dAdteng
@1 die &t @ier H fean

Final and last case: The curative petition concerned the sole case in which Mr.
Koli’s conviction and death sentence had been upheld by the Supreme Court in
2011.

Sifaw 3z NSt ATHET: YURTAS T 3 THHTE AMHE I Jaferd off forad Sielt
P AT 3R JYES ' 2011 W oA B A RAIR T@M AT

The Allahabad High Court had commuted the sentence to life imprisonment in
2015, citing inordinate delay in the disposal of his mercy petition.
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SATETEIG BTSPICE A 2015 W W HI YD A dgd T, T8 FHgd gu for 3! aar
grfreT & fAuer § sraafie 33t g8 At

e His review petition had earlier been dismissed after an open-court hearing on
October 28, 2014.
! GATTAR ARG B Ugd Bt QRS $ faam 1 o1, 57l 28 3rdgax 2014 B
ga raTag § GAars & 91 g3 ol

e The court acknowledged that the Nithari killings were “heinous” and that the
“suffering of the families is beyond measure”.
%&wﬁﬁw%m%ﬁaﬁm «gfOre” o 3R “ufkarl &1 g@ rftfia

|

e The Nithari killings, which came to light in 2007, stunned the nation with their
sheer depravity.
frord gaT®is, S 2007 W WA SAMAT, 7 SO ST HIAT A P A Bl FHFR fo
Tl

¢ The discovery of skeletal remains of several children in a drain behind a Noida
house where Mr. Koli worked as a domestic aide exposed a series of murders
that shocked the public conscience.
ST 5 7 R 5 P A A ¢ 7l > T e 9, o B Ry A b
9 T ST T 4T, TdT Bl TP §TAT SINR g3, o sT-raa-T &1 e fean)

e The house belonged to businessman Moninder Singh Pandher, who was also
named as an accused in multiple chargesheets.
I8 TR It Aifvier Rig wek &1 o1, f5% ot 78 smRiuwe § SRt & =g &
BIEGACRIRICI R

Following widespread public outrage, the probe was transferred to the CBI, which alleged that

Mr. Koli lured young girls to the house, sexually assaulted and killed them, and mutilated their
bodies.

TS TEARPIY & q1¢, Wi Hiaiems st T 78, S oRIg v s el A B asfeal @
TEAI-PAATHY AT, S@T A9 IMUUT R gl @I, qUT S P WAl & ¢Hs [PUl

www.patrioticias.in

Review Petition — Asking the Supreme Court to Re-check Its Own Judgment
e When the Supreme Court delivers a final judgment, it normally cannot be
appealed anywhere else.
o Butif someone feels the Court made an error — like missing a key fact or
misinterpreting the law — they can file a Review Petition.
o Think of it like politely asking the Court: “Please re-check your own decision once
more; there may have been a mistake.”
Legal basis:
e |tis provided under Article 137 of the Indian Constitution.
e The Supreme Court itself has the power to review its own judgments or orders.
Conditions:
e The mistake must be obvious and apparent — not something that requires long
arguments again.
e Example: If the Court said a law was repealed when it was actually still in force,
that’'s an apparent error.
Example:
e Inthe Rupa Ashok Hurra case (2002), a Review Petition was filed after the Court
upheld a conviction.
e The petitioner said the Court had overlooked certain documents. This case later
led to the creation of a new remedy — the Curative Petition.
Curative Petition — The “Last Door” of Justice
e Sometimes, even after a Review Petition is dismissed, people still feel a grave
injustice has happened — maybe due to bias, violation of natural justice, or
procedural unfairness.
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o The Curative Petition is the final and rarest remedy to correct such miscarriages

of justice.
Origin:

e It was evolved by the Supreme Court itself in 2002 in the case Rupa Ashok

Hurra v. Ashok Hurra & Anr.

e The Court said: “We must have a last chance to cure our own mistake if it has

caused real injustice.”

e Hence the name — Curative = to cure the defect.

Who can file it:

e Only after the Review Petition is dismissed.
o The petitioner must clearly show that there was a violation of natural justice
(e.g., they were not heard properly) or judicial bias.

How it is handled:

o The Curative Petition is first circulated to the three senior-most judges and the
judges who delivered the original judgment.
o If they agree that there is a genuine reason, only then is it listed for hearing —

otherwise it's dismissed right away.
Example:

e In Yakub Memon'’s case (2015), the Supreme Court dismissed his Curative
Petition before his execution in the 1993 Bombay blasts case.
e The Court said all legal remedies had already been exhausted and no miscarriage

of justice was found.

3. Key Difference — In Simple Terms

Feature Review Petition

When Filed After aJudgment, before it
becomes final

Purpose To correct an apparent error

Legal Article 137 of the Constitution

Basis

Frequency Common

Typing or factual error, wrong

Example application of law

Curative Petition
Only after Review Petition is dismissed

To cure gross injustice or violation
of natural justice

Judicial creation (Rupa Ashok Hurra
case, 2002)

Extremely rare

Bias, unfair hearing, serious
miscarriage of justice
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he Special Intensive Revision of
electoral rolls (SIR) ordered by the
Election Commission of India (ECI) in
12 States and Union Territories (Tamil
Nadu, Kerala, West Bengal, Uttar Pradesh,
Madhya Pradesh, Rajasthan, Chhattisgarh, Goa,
Gujarat, Puducherry, Andaman and Nicobar
Islands, and Lakshadweep), where elections are
due, has provoked strong protests from some
State governments — some have challenged it in
the Supreme Court of India. The SIR was
conducted in Bihar earlier, beginning in June; the
Assembly election has just been held in the State.

The Opposition had opposed the SIR in Bihar
on various grounds which included the haste
with which such a massive exercise was sought to
be done. The Opposition challenged it in the
Court on the ground that, inter alia, the ECI's
power to conduct such an extensive revision after
a summary revision done as recently as in 2024
was unconstitutional. Although the Court made
some interim observations and directions to
protect a voter’s right, the constitutional issues
have not been settled.

The ECI claimed, while justifying the SIR in
Bihar, that the last SIR had been conducted in
2002-03 with demographic changes since then
due to large-scale urbanisation, migration and
death. Therefore, it was necessary to revise the
roll comprehensively to reflect the latest
demographic picture in the State.

The issue of timing
The ECL, no doubt, has the statutory right to
conduct a comprehensive revision of the electoral
roll. But the question as to why it should be done
just a couple of months before elections to the
Assembly has remained unanswered. The point is
that intensive revision involves a massive exercise
of enumeration which requires enumerators to
visit every household and collect data, deal with
claims and objections and decide appeals. In fact,
between 2003 and 2024, there have been five
general elections to the Lok Sabha and many
elections in the States and Union Territories. But
the ECI did not conduct an SIR anytime during
this period, which is unexplainable. Therefore, it
is intriguing why the ECI has chosen to conduct
an SIR just before the Bihar elections and now a
few months before the Assembly elections in
Kerala, Tamil Nadu and West Bengal.

The preparation and the revision of the
electoral roll in the country is dealt with under
Section 21 of the Representation of the People

v

P.D.T. Achary

is a former Secretary
General, Lok Sabha

Although the
top court made
interim
observations
and directions
to protect a
voter’s right,
the Election
Commission of
India’s actions
do raise
questions

(RP) Act, 1950. This section provides for the
revision of the roll before the general election to
the Lok Sabha or the State Assemblies and
revision in “any year” if the ECI so directs.

On revisions and voter citizenship

1t also provides for a special revision in any
constituency or a part of it on the direction of the
ECI. A careful reading of this legal provision
would reveal that the revision before the general
election is mandatory and the other revisions are
done as and when the ECI directs this; the
reasons have to be recorded by the ECI for
undertaking such revisions.

Further, a closer look at Rule 25 of the
Registration of Electors Rules 1960 would show
that revision of the roll done before the elections
under Section 21(2)(a) is summary in character
and the revision done under Section 21(2)(b) in
‘any year” is an intensive revision. The intensive
revision is akin to the preparation of a new roll.

Intensive revision, as the name implies, is a
comprehensive, and hence time-consuming
exercise. Therefore, it should be presumed that
this exercise is delinked from the elections and is
done in any year when there is no likelihood of a
general election. Since the revision before the
election is linked to the elections, it can be
reasonably assumed that only a summary
revision can be done before an election. So, the
SIR of the rolls just a couple of months before the
elections is not envisaged under the RP Act, 1950.

Another important issue which has come up in
the context of the SIR is the nature of the
documents which are sought by the ECI to prove
the citizenship of voters. Under Article 326 of the
Constitution, a voter has to be a citizen of India.
So, the issue of citizenship becomes important at
the time of enrolment of voters in the electoral
list. The documents demanded by the ECI from
applicants did not include Aadhaar as the ECl is
of the opinion that Aadhaar is not a proof of
citizenship.

The matter was settled by the Supreme Court,
through an interim order, by directing the ECI to
accept Aadhaar also as a document to establish
the identity of the voter. As a matter of fact, the
main question that arises here is what exactly the
powers of the ECI are to determine which
documents are necessary to prove the citizenship
of Indians.

Citizenship is governed by Articles 5 to 11 of the
Constitution and the Citizenship Act of 1955.
Under these, Indian citizenship is acquired by

The infirmities in the SIR of elgctoral rolls

el gt & SIR ® Huwiar

Special Intensive Revision (SIR) of Electoral Rolls by the Election Commission of
India (ECI

HRd

The infirmities in the SIR of electoral rolls
TEN——

birth, descent, registration and naturalisation.
The point to note in the context of the SIR is that
the law relating to citizenship is administered by
the Ministry of Home Affairs and not the ECL
Article 326 says that only a citizen can be the
voter, so the question of citizenship of the voter
becomes crucially important when the electoral
roll is prepared by the ECI which has the
exclusive authority to prepare the roll for election
to the Assemblies and Parliament. But how does
the ECI determine citizenship? Or can the ECI
specify the documents to prove the citizenship of
voters?

The simple answer is that the ECI is not the
authority which can specify the documents to
prove citizenship. It can be done only by the
Ministry of Home Affairs of the Government of
India. In fact, the ECI can only verify the
documents so notified by the government. It is
legally not right for the ECI to say that it has the
power to determine the citizenship question and
to not accept a particular document for this
purpose. But the problem is that the Ministry of
Home Affairs has so far not notified any
comprehensive list of documents which are
required by voters to prove their citizenship. In
fact, Article 326 impliedly requires the
government to specify such documents. In the
absence of such a list, the ECI arrogates to itself
the power to specify the list of documents which
voters should produce before it to prove their
citizenship. How can the ECI exercise a power
which is vested in the Home Ministry?

A key decision
1t is not clear how many voters whose names
were in the roll till 2024 were removed from the
voters’ list in Bihar after the SIR on the ground
that they are not citizens because they could not
produce any of the documents specified by the
ECI. In this context, the Supreme Court’s decision
in Lal Babu Hussein And Others v. Electoral
Registration Officer And Others (1995) is of crucial
importance. It said: “In the second situation,
since the name is already entered, it must be
presumed that before entering his name the
concerned officer must have gone through the
procedural requirements under the statute”.
Article 14 forbids any arbitrary action by the
state or its agencies. Article 21 forbids the
deprivation of the liberty of any person except in
accordance with a fair and just procedure. The
legal and constitutional authorities need to
adhere to these constitutional directions.

ﬁa%mam(Ecnmmqﬁmﬁﬁwnﬁm&M(sm)

The Special Intensive Revision of electoral rolls (SIR) ordered by the Election
Commission of India (ECI) in 12 States and Union Territories (Tamil Nadu, Kerala, West
Bengal, Uttar Pradesh, Madhya Pradesh, Rajasthan, Chhattisgarh, Goa, Gujarat, Puducherry,
Andaman and Nicobar Islands, and Lakshadweep), where elections are due, has provoked
strong protests from some State governments — some have challenged it in the

Supreme Court of India.
YR

IR UG, G USRI, ISR, SURATG, T, ORI,

frafamr smahT (EC1) gRT 12 WS4t 3R F IRa WM (@HeHTg, vd, Ui s,
ISR, SfeHM 3R FdlaR gioerg

IR

&G0 B SR Aaerar Gt & fAI=IY 51 GARIE0T (SIR) 7 $5 I WRPRI & Y

faRIY B! IHIAT & — $ 7 5V YR P Jai= graray § g & g

The SIR was conducted in Bihar earlier, beginning in June; the Assembly election has just

been held in the State.
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SIR Ugd fagR o fosan Tram o1, S o7 O Y& g, I | g1d o) | fauraaur gAma 9ud gan
gl

The Opposition had opposed the SIR in Bihar on various grounds which included the haste
with which such a massive exercise was sought to be done.

fauer A fagR ¥ SIR &1 faRty fafle SmuRt wR fdan o1, 5 39 R & 98¢ ifHa= &
STegaTelt # S &1 STaraT e 2|

The Opposition challenged it in the Court on the ground that, inter alia, the ECI’s power to
conduct such an extensive revision after a summary revision done as recently as in 2024
was unconstitutional.

fauer 3 39 SreTad | gHId &I, T8 Fed gU [ ECI BT ARPR, oA 2024 Hgra g A T
Hiere qAYeror far o1, I 91 ST STUD TARIEUT BT SRIQUS 81

Although the Court made some interim observations and directions to protect a voter’s
right, the constitutional issues have not been settled.

T SrgTad A AdeTdaT & fUPR Pt v& & e o sfafvw fewforr sik fAdwr R, afe
Tautfe g2, ol 9 gagne 8 T
The ECI claimed, while justifying the SIR in Bihar, that the last SIR had been conducted in

2002-03 with demographic changes since then due to large-scale urbanisation,
migration and death.

ECI = graT foran i f98R & SIR &1 3ferd 38x1d §T &l T o6 Sifad SIR 2002-03 ® far
T T, ﬁ?gﬁ@&mwa@ﬁnﬁwmﬂw YA 3R Yog & HRU TG RITBIT
uRad gu B

Therefore, it was necessary to revise the roll comprehensively to reflect the latest
demographic picture in the State.

3{d: IoT & el it fRufa o ufdfsfad e & fore waeran =t @1 e
TARIEIOT STaRa® T

The Issue of Timing
HHAY BT YeT

The ECI, no doubt, has the statutory right to conduct a comprehensive revision of the
electoral roll.

0 DIs TE TE! [ ECI Bt AU U R U § o a8 Adardr Yt &1 sarus gHRteon
IR b |

But the question as to why it should be done just a couple of months before elections to
the Assembly has remained unanswered.

ﬁ%%@uﬂ%gﬁﬁﬂm@nmﬁ@ﬁnﬁﬁnﬁaﬁﬁmmw 39 ot
aaal%a |

The point is that intensive revision involves a massive exercise of enumeration which
requires enumerators to visit every household, collect data, deal with claims and
objectlons and decide appeals.

HE1 98 © b T8 qAteur U 98 QU 3t 1o withan B, g UM RT 6 U BR @l
ERT H1, 3T THF B, g1a 3R Rt @ fAgen, ok ardtat &1 fAvfa e e g
In fact, between 2003 and 2024, there have been five general elections to the Lok Sabha
and many elections in the States and Union Territories, but the ECI did not conduct an
SIR anytime during this period, which is unexplainable.

IRAd H 2003 | 2024 & S AHTUT b YT 3ATH AT 3R s IoUl T S AR =N &
%Fna@q ﬁ%wm@ﬁmﬁrﬁﬁwsmaﬁﬁaﬂﬁm S 3rey SR Srefie

Therefore, it is intriguing why the ECI has chosen to conduct an SIR just before the Bihar
elections and now a few months before the Assembly elections in Kerala, Tamil Nadu
and West Bengal.

2 & ECI A SIR 3maifera wwa @1 fAvfg w4t forn, uga faeR g9 @ St
ug?r sﬁwlam aftramTg 3R U3 e & faeumaun gAmel | 39 98H ugd |
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Legal Framework: Representation of the People (RP) Act, 1950
ST eian: o ufafAafira sifaferas (Rp siferf=rrm), 1950

The preparation and the revision of the electoral roll in the country is dealt with under
Section 21 of the Representation of the People (RP) Act, 1950.
%ﬂﬁmﬁﬁﬁuﬁeﬁ?m&mmuﬁmmuﬁﬁmaﬂﬁwmp aifufeas),
1950 HT YRT 21 & fcvid foar T B

This section provides for the revision of the roll before the general election to the Lok

Sabha or the State Assemblies, and also revision in * ear” if the ECI so directs.

UT YRT T8 WG Sl € 16 SEHT T 1o LTy &% 3TH AT I UgA Hagrar

g@ﬁmgﬁ&&mmm, 3R afg ecl fAg=r &, o fasdt oft o & gedtgror fosan S woa
I

On Revisions and Voter Citizenship

TN 3R AdSTdT ARG AT IR

It also provides for a special revision in any constituency or a part of it on the direction of the
ECI.

Tg el fataa &= a1 39 fosdt yr & fRafe sk (Ecl) & Fdy R famiy wxies &1+t
AT Fal 5|

A careful reading of this legal provision would reveal that the revision before the general
election is mandatory and the other revisions are done as and when the ECI directs this;
the reasons have to be recorded by the ECI for undertaking such revisions.

T B UG BT S J U+ TR Idl 9ol ¢ 1o ATHT= gTd | Ugd I=ire= sifrardf g
aﬁ?&?&ﬂ?&ﬁu‘—raaﬁ?@rﬁ%w Ecl = 3an ; ﬁﬁmﬁﬁ%iﬁqwﬁﬁ ECI §RT &sf
T ST STaRa B |
Further, a closer look at Rule 25 of the Registration of Electors Rules, 1960 would show
that revision under Section 21(2)(a) is summary in character and revision under Section
21(2)(b) in ‘any year' is an intensive revision.

ST, FergTaTSi & Usiteur 21w, 1960 F R 25 TR e T TR STeH R Udl Iardl § fo
UIRT 21(2)(a) & Ted TN TS TFT BT ST § 3R URT 21(2)(b) F ded fbar Tar T
e "= (intensive revision) g8l

The intensive revision is akin to the preparation of a new roll.
TG MY T 18 HaAGTdT At (IR DA & U Il |
Intensive revision is a comprehensive and time-consuming exercise.

e INYH Th ATYD 3R THY - 9Tt ufehar 3|

Therefore, it should be presumed that this exercise is delinked from the elections and is
done in any year when there is no likelihood of a general election.

3fcl: T8 | ST AieX o a5 Ufehan gATal & g gicht © 3R 39 I8 ST STl § ofd AT
AT B} HUTGT 781 it |

Since the revision before the election is linked to the elections, it can be reasonably assumed
that only a summary revision can be done before an electlon

P 19 J Uga far mar SN AT ¥ ST 8N §, ST I8 T Sl Jabal § [ pad
Tfere WM € g9 ¥ Ugd fohar o 9T g |

So, the Special Intensive Revision (SIR) of the rolls just a couple of months before the
elections is not envisaged under the RP Act, 1950.

3fd: Tl A $B AEH Uga Haelal Jra &f fatiy T8 S=ed (SIR) S wfaf=iftca
fufraw, 1950 & dgd UrauTfa 78l 8|

Another important issue in the context of SIR is the nature of the documents sought by the
ECI to prove the citizenship of voters.

SIR & Teuf & U 3R Ul 7] 98 § i ECI §IRT Hivl 7 gwardwl @ yopfa, RFa
Haerarsil #t ARTR@Edar g # STt g1
Under Article 326 of the Constitution, a voter has to be a citizen of India.

AU & DG 326 P T8, b HAK BT HR BT AN ST ATIIS ¢ |
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The issue of citizenship becomes important at the time of enrolment of voters.

HAGTAT GSHeUT & THY AN T ST U4 Heaqul & Sl |

The ECI did not include Aadhaar among documents as it believes Aadhaar is not a proof of
C|t|zensh|p

ang% 3 TEAAvI A SMTYR &1 YA 781 b aifes 39T AT § [ MU ARTRS® |1 &1 WATT
|

The Supreme Court, through an interim order, directed the ECI to also accept Aadhaar as
a document to establish voter identity.

gita S A Sfafvy =1 & T ¥ ECl &1 1w fean o a8 snuR &) udagrar it uga™
& JHIUT & U H DR D

The main question is what exactly are the powers of the ECI to determine which documents
are needed to prove Indian citizenship.

T U9 T8 © I WIRATA AN a1 |ifad B & fIY S1avas qeardwl ot fufiva oo &

ECI 3 xifeal A |

Citizenship is governed by Articles 5 to 11 and the Citizenship Act, 1955.

: T WY T & 3rgde 5 V 11 3R AN T Aff~aw, 1955 gRI o mar
|

Indian citizenship is acqwred by birth, descent, registration, and naturalisation.
S, 931, Geltavur, aﬁ?wﬁwwgm OTCd 1 S Fehell ¢ |

The law relating to citizenship is administered by the Ministry of Home Affairs (MHA), not
by the ECI.

Q Gaf¥d STHA BT U= T8 WA (MHA) &l §, EC &Y |
Article 326 says only a citizen can be a voter, so citizenship becomes crucial when the
electoral roll is prepared by ECI.

ITEE 326 FHEdT ¢ [ HaAd ANTND g1 G B1 TPl 8, IUTT oid ECI TelgTar et
HUR Bl B, T RBT BT T 3T Teaquf &1 Sfrell 2|

The ECI is not the authority to specify documents to prove citizenship.

ECI 9% WITI®Ro1 =1g1 8 S AR Aifad a3 & o SHa=ges axdrael Mufd 3R 6 |
This can only be done by the Ministry of Home Affairs (MHA).

g BT Had g WATT (MHA) GRT a1 ST qhell g |

The ECI can only verify the documents notified by the government.

ECI $ad 3] gxdTdvll BT AT HR Thdl 8, o8 WHR gR1 ifergferd fovar w81
It is legally not right for the ECI to claim power to determine citizenship or reject a
document.

ECI T Ug &1 B3 fp 3/ ARl fAufor &1 iR g ar fadt gwaky & sdioR
BT, I ©T A T8 |

The MHA has not yet notified any comprehensive list of documents required to prove
citizenship.

3§ I T8 WA A ANIRG T g H1 & AT Aa=aS Sxadwl B HIS IS Gt
IR T A 21

Article 326 impliedly requires the government to specify such documents.

TV 326 YT FU A PR A VY gwral (AEY H P e &ar 2|

In absence of such a list, the ECl assumes the power to specify documents voters must
produce to prove citizenship.

T gt & sryra & ECI W @t ag SifieR & a1 @ fo5 98 MRl g &1 & forg
SXATAS Bt it Fuikd H
The question arises — how can ECI exercise a power that is vested in the Home Ministry?

UY I 8 — ECI 3 NfHT BT IUART HH B TPl @ ol 8 Farag § A g7

A Key Decision
TS yqE i

It is unclear how many voters in Bihar were removed from the list after SIR 2024 for lack of
documents proving citizenship.
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g ¥ T8l ¢ o fagR O SIR 2024 & 91¢ fhd= Adsh & ARG HIfad HR T Gedrae
9 g & HRUT I F e T
e The Supreme Court’s decision in Lal Babu Hussein v. Electoral Registration Officer

(1995) is crucial.
gita FE &1 1995 1 vl (@rer 919, 9 94 fat== usieror sifier) sicdd Agayuf
|

e The Court said: once a name is entered in the roll, it is presumed that procedural
requirements under law were followed.
T A FHgl: Th IR o7 b4} T4 B Gt H &l B o S €, o 98 /T Sl § b St
WihaT & JTa=aS WaUT HT ura- fbar T |

o Article 14 forbids arbitrary state action, and Article 21 forbids deprivation of liberty
except through fair and just procedure.
ITDC 14 T B ATAT] Brears &1 FAf¥g Har 8, 3R 3gede 21 AHETd 3R Sfa
witpar & faAT Tadran | 9fud w3 S APar 2|

e Legal and constitutional authorities must adhere to these constitutional directions.

HIL 3R Yo TfreRon o g Waunfae SN &1 urea ST arfeu |

International Relations 12/11/2025

Armed men in Mali publicly killed a
NANANS TikTok influencer, say authorities

Armed men in Mali publicly killed  #reft & w=rea wowi 3 w RRwei®

a TikTok influencer, say authorities $RIEIR &1 AdwIS FU A §T 1,
BTN T HET 2

. Armed men in Mali abducted and publicly
executed TikTok influencer Mariame Cissé in
Tonka after she posted videos supporting the
military, authorities said on Monday.

TS | IR g Ul A R*peie sTuquar afvay
R &1 APT A 3ugRu HR AdufE =u F
e frar, 519 3R A= 9al & guda o
A N fee, T if¥eial 3 Tuar &t
A

AFP

Cissé had received death threats.

GS Il: Africa |
Armed men in Mali abducted and publicly executed TikTok m ﬁ .qga. a. ﬁ?‘r 351 mm iﬁ?r 2?['|

influencer Mariame Cissé in Tonka after she posted videos
supporting the military, authorities said on Monday. Cissé had
received death threats. Even though JNIM is known to operate in
the area, no group has taken responsibility for the killing yet. A

Pagezo

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

Contact Number : 9971932488
Website : patrioticias.in



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

TELEGRAM CHANNEL: https://t.me/patrioticlAS
YOUTUBE CHANNEL: https://www.youtube.com/@PatrioticlAS
CONTACT: 9971932488

e Even though JNIM is known to operate in the area, no group has taken
responS|b|I|ty for the killing yet.

3MTETH (JNIM) 39 & # Fithg W6 & =9 § o171 oI1d1 8, Afp 3t
@ fet +ft wg A 39 g 91 Rrder T R 81

BAG!“)AD ) ) Iragis vote in parliamentary election
Iraqis vote in parliamentary marked by tight security .
clection marked by tight security P91 GX& SIawA & dta guifeat =

¢ g9 | gagH fear

_elraqgis headed to the polls on Tuesday to
- vote in a parliamentary election marked by
tight security and a boycott by a major
political bloc — the popular Sadrist
Movement, led by influential Shia cleric
Muqtada al-Sadr.
TR B D! ARSI A A AT |
e 54T, o HE GRET STRIT 3R TH
YRG TSI T[E — APg Aiee
JTGIT (Sadrist Movement) & PR J
A fafea o1, foreT Aqa uHTa=men R oire

Iraqis headed to the polls on Tuesday to vote in a parliamentary Hbdarl e-dg P Q% % |

election marked by tight security and a boycott by a major political ~ ® Turnout was sparse in the early hours of
bloc — the popular Sadrist Movement, led by influential Shia cleric Tuesday

Mugqtada al-Sadr. Turnout was sparse in the early hours of Tuesday. HAAR 31 gde * 'E{I,WGI'I_(ﬁ Hel | HdglH
Initial results were expected on Wednesday. A B! U FH IE

e Initial results were expected on

Wednesday.
URIYS Tikons guar 3t 3m ot il ot

Pagez 1

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

Contact Number : 9971932488
Website : patrioticias.in



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

O]

Patriotic |\

Pathshala
www.patrioticias.in

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

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

CONTACT: 9971932488

Ukraine war, China’s critical mineral
dominance on agenda at G7 meet

Agence France-Presse
MONTREAL

G7 Foreign Ministers gath-
er in Canada on Tuesday
for meetings expected to
focus on Ukraine and find
consensus on a path for-
ward to end the four-year-
old conflict. Options to
fund Ukraine’s war needs
could feature prominently
at the talks in Canada’s
Niagara region on the U.S.
border.

The diplomats are meet-
ing after U.S. President Do-
nald Trump slapped sanc-
tions on Moscow’s two
largest oil companies in
October, slamming Russian
President Vladimir Putin
over his refusal to end the
conflict. Mr. Trump has al-
so pushed other European
countries to stop buying oil
that he says funds Mos-
cow’s war machine.

Key talks: The forum’s top diplomats are meeting in Canada which
had hosted this year’s G7 Leaders' Summit in June. REUTERS

Ukraine is enduring de-
vastating Russian attacks
on its energy infrastruc-
ture, but Canadian Foreign
Minister Anita Anand
stopped short of promising
concrete outcomes to aid
Kyiv at the Niagara talks.

Multilateralism
She told AFP a priority for
the meeting was broaden-

ing discussion beyond the
Group of Seven, which in-
cludes Britain, Canada,
France, Germany, Italy, Ja-
pan and the United States.
“For Canada, it is impor-
tant to foster a multilateral
conversation, especially
now, in such a volatile and
complicated environ-
ment,” Ms. Anand said.
Representatives  from

Saudi Arabia, India, Brazil,
Australia, South Africa,
Mexico and South Korea
will also be on hand.

U.S. Secretary of State
Marco Rubio is set to hold
bilateral talks with Ms.
Anand on Wednesday.

The G7’s top diplomats
are meeting two weeks af-
ter the group’s energy se-
cretaries agreed on further
steps to counter China’s
dominance of critical min-
eral supply chains.

Beijing has established
commanding market con-
trol over the refining and
processing of various min-
erals—especially the rare
earth materials needed for
the magnets that power so-
phisticated technologies.

A U.S. State Department
official told reporters that

critical mineral supply
chains would be “a major
point of focus.”

Ukraine war, China’s critical mineral dominance on agenda at G7 meet

b g5 IR A $T Hg@yul @iell R UY@ G7 355 & Tois A

e G7 Foreign Ministers gather in Canada on Tuesday for meetings expected to focus
on Ukraine and find consensus on a path forward to end the four-year-old

conflict.

G7 & faed=r vt WA $ FTST A UHH §U, 981 96 BT T 3¢9 T R
Hiod T 3R TR I R T S U 1 P e Jgafa T |

e Options to fund Ukraine’s war needs could feature prominently at the talks in
Canada’s Niagara region, on the U.S. border.
ob+T Dt T SMaRgH 1Sl & g famuiver & fawer R =i wHreT & g 09, dia
¥ T frarn &3 d yg@ar ¥ &t S

e The diplomats are meeting after U.S. President Donald Trump slapped sanctions
on Moscow’s two largest oil companies in October, slamming Russian President
Vladimir Putin over his refusal to end the conflict.

78 o 08 A 91 T 2 o ARl gt

SIS ¢U 7 3rdgeR § Uien! 31 gt

Hed a1 a9 Ul W yfady T, SR F it gt s gfed o duy

AT B D SABR B &b 1T SATAAT Dt |

e Mr. Trump has also pushed other European countries to stop buying oil that he
says funds Moscow’s war machine.
<0 7 3=y g A= wR +ft gara T i 3 de @leAT §g B, Fif 3% AR
I8 Hien) B g Al B1 fIxaifa sear 21

o Ukraine is enduring devastating Russian attacks on its energy infrastructure,
but Canadian Foreign Minister Anita Anand stopped short of promising concrete
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outcomes to aid Kyiv at the Niagara talks.

ebT 3 Soll gl W & P (A RIBRI gHal BT AT B 6T 7, Al HeTST
1 fad=r w3t sifvrar s A framn araf # tq @t Aeg & forg fedt sk ufomr &1
areT 81 foar

Multilateralism — She told AFP a priority for the meeting was broadening

discussion beyond the Group of Seven, which includes Britain, Canada, France,

Germany, Italy, Japan and the United States.

FEULAIE — 351 TUH U &l §am [ 93 &1 Tufiicar Ard 3 & WHg | W ==l
IRfYPT M B
“For Canada, it is important to foster a multilateral conversation, especially now, in
such a volatile and complicated environment,” Ms. Anand said.

I 3ME A e, “HTST & fT 98 Smaxa® ¢ f a5 9guehy Jarg & uieafed
oY, QY T 39, TF g1 BT HIET 98¢ R SR e 317
Representatives from Saudi Arabia, India, Brazil, Australia, South Africa,
Mexico and South Korea will also be on hand.

T4l 3R, HRH, Felta, siieeforar, afdror s, AfRast ok gféor wifvar &
wfafAfy of Saw & 2nfera gi
U.S. Secretary of State Marco Rubio is set to hold bilateral talks with Ms. Anand
on Wednesday.

AT fad=r w3t vl Sfaa) guar &1 gt s & a1y fgueha arafl #3|
The G7’s top diplomats are meeting two weeks after the group’s energy
secretaries agreed on further steps to counter China’s dominance of critical
mineral supply chains.

G7 & Y IeHRIF 98 5% Gl TS 91¢ PR I 7, 99 JUE & SHoll Jqfeal A 9
& Heaqul @t MYfef YEaan IR Ty BT YhTae H1 & e 3 $t IHfd w®
TgHfd Sars A
Beijing has established commanding market control over the refining and
processing of various minerals — especially the rare earth materials needed for
the magnets that power sophisticated technologies.
ﬁﬁw%ﬁmmﬁﬁ%zﬁwaﬁvmwwwmwﬁam
8, faRivaw @ gefy 9Tqu (rare earth materials) S S dB-1P! IUBIUN & YIB! A
TG Bt 8|

A U.S. State Department official told reporters that critical mineral supply chains
would be “a major point of focus.”

U afvet faesr faumT et 3 wreR| 1 gar i weeayquf @f e amyfed
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TOPICS COVERED 12_11_2025

Economy
1. | Exploited workers, a labour policy’s empty promises

e 4ffre, 7 Hifa & @ied arg

2.
Covpper added to list of critical minerals, but U.S. has plenty
PR BI HEdqUl WSl Bt Gl | e fomar T, dfed smfvedT & u™
TEd & g wuiw SR @
S&T
3.

Why can we recycle only some kinds of plastics?

U $ad PO TPR & WIReH P 8l T AATaH A H ghd 872

4. | When data became the first responder

W9 ST ggdl ITRerdl a1
5. | What do forensic experts do after blasts?
fapiel & arg BT faxivg &1 #ed 872
6.
Why do astronauts wear pressurised suits?
Sfaf¥er arh qaTaged ge wf ugd 82
7.
What’s the status of the rare earth hypothesis?
TR 3 uRaeuT ot R 77
8. | QUIZ
Environment
9.
SC judge: imported ideas may not save endangered species
G HId & ToT: IiEdt frar quaum yenfadi &t 981 aa1 a&d
10.

India recorded the highest greenhouse gas emissions for 2024

YRA 7 2024 § a1 31 METSH A9 IS gof paT

1.
‘Lucifer’ bee with devil-like horns found in Australia

Sieaferar # S S F areh GRIBY Ay B @e
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Exploited workers, a labour policy’s empty promises

n July, while probing instances of forced
l labour in the seafood industry on India’s
eastern coast, this writer met hundreds of

women driven to desperation, peeling fish heads
on cold tables without gloves, all for meagre
wages as farming failed their families. Promised
Employees’ State Insurance (ESI) and Provident
Fund benetfits at the time of recruitment, they
were reclassified as “daily wagers” a month
before my visit. There was a modest wage hike,
but they lost both benefits as the company
stopped contributions. Vulnerable, they toil long
hours —trapped in exploitation that has come to
define forced labour - exposing the fragility of
their legal safeguards in India’s labour landscape.

Against this grim backdrop — where 11 million
people endure modern slavery in India, the
world’s highest — the Bharatiya Janata Party-led
government unveiled the draft Shram Shakti Niti
2025, which is claimed to be a “future-ready”
policy cloaked in “ancient Indian ethos” from
texts such as Manusmriti, but is blind to the
brutal realities that workers face.

A case of ‘employer ease’

Since late 2021, this writer has interviewed
thousands of workers in steel factories, sandstone
quarries, seafood plants, and textile mills (across
west, northwest, east and south India) hired
through middlemen on daily wages, without
contracts and stripped of their rights. Paid off the
payroll through contractors, these workers are
denied legal benefits, languishing as part of the
90% informally employed workforce in India, as
in a 2024 International Labour Organization (ILO)
report.

This policy flouts labour laws, enables wage
theft and erodes worker dignity, defying
constitutional protections under Articles 14, 16,
and 23. It is a cynical rebrand favouring cultural
nostalgia and employer ease over justice for
workers.

The policy introduces a portable Universal
Social Security Account, merging Employees’
Provident Fund Organisation, Employees’ State
Insurance Corporation, Pradhan Mantri Jan
Arogya Yojana, e-SHRAM, and State boards for
lifelong health, pension, maternity, accident, and
life insurance across sectors — invoking Article 41
(right to work, education, and public assistance).

Yet, it dodges funding — no gig employer

e

Rejimon
Kuttappan

is a forced labour
investigator

The draft Shram
Shakti Niti 2025
further exposes
the gaps in
India’s labour
landscape

mandates or state matches — risking the
e-SHRAM’s paltry payouts. Digital IDs, ina
situation of only 38% household literacy, result in
the exclusion of women, senior citizens and
low-literates, violating Article 15. Further, the
absence of union safeguards affects bargaining.
The initial phase must enforce offline access and
tripartite funds, else this is a case of exploitation.

On the occupational safety front, the policy
pledges strict enforcement of the 2020
Occupational Safety, Health and Working
Conditions Code, with risk audits and
gender-sensitive standards, honouring Directive
42 (state can make provision to secure just and
humane conditions of work and for maternity
relief) and ILO Convention 155 (women’s
care-role risks).

But the goal of “near-zero fatalities™ by 2047
appears fanciful without penalties and given the
reality of inspector shortages. Digital tools
exclude informal workers, undermining equality;
ignoring gig mental health, while union audits
weaken Article 19.

Areas of concern

The hints that the Ministry of Labour and
Employment (MoLE) will become an employment
facilitator, by using the Artificial Intelligence
(Al)-driven National Career Service (NCS) for job
matching, credential checks, and skill alignment
in Tier-II/I cities and micro and small medium
enterprises, merging Skill India to tackle 91.75%
graduate mismatches. Yet, absent Al bias
safeguards risk caste- and gender-based Article 15
violations.

Ignoring the Wages Code minima for 12 million
gig workers — where “flexibility” is a cover for
abuse — and unclear transition benefits demand
ethics audits and union-vetted algorithms to curb
tech-driven inequality.

The policy targets 35% female labour
participation by 2030 (from 33.7%) through
affordable childcare, flexible gigs, equal pay and
apprenticeships —aligning with Article 15’s gender
equity and the [LO Convention 195’s mobility
goals. However, without quotas, penalties or
sufficient maternity support for informal
workers, there can hardly be success.
Overlooking youth mental health and
caste-gender data gaps hides the unique
challenges that Dalit women face, making

Exploited workers, a labour policy’s empty promises

N 4fie, gy Hifa & @iad arg

In July, while probing instances of forced labour in the seafood industry on India’s
eastern coast, this writer met hundreds of women driven to desperation, peeling fish heads
on cold tables without gloves, all for meagre wages as farming failed their families.

Hars §, 99 4Rd & qdf de W Aps T

# qeqde®

union-led audits essential for true dignity and
progress.

The policy’s green-tech vision promotes
Al-enhanced safety measures and reskilling
opportunities for coal workers, aligning with the
climate goals of Sustainable Development Goal 13
and the livelihood rights of Article 21. However,
“just transitions” lack substance without income
support or union involvement, risking violations
of ILO Convention 29. Widening rural-Al gaps and
urban-centric green jobs marginalise 400 million
informal workers. Tripartite funding and
Organisation for Economic Co-operation and
Development (OECD) safeguards are essential to
avert an exploitative eco-trap that undermines
dignity.

The policy, which hints at convergence
through Labour and Employment Policy
Evaluation Index (LEPEI) dashboards, aims to
realise Article 12’s vision — of just governance —
by linking the National Education Policy with
Digital India. However, weak enforcement of the
Digital Personal Data Protection Act risks
enabling surveillance and undermining Article
19's freedoms.

Amid exploitation and digital optimism, the
Shram Shakti Niti 2025 projects a “rights-driven,
future-ready” vision for Viksit Bharat. But there
are gaps beneath its ambitious rhetoric such as
weak regulatory oversight, digital exclusion,
unenforced penalties and a fragile adherence to
ILO conventions. All these would only accelerate
the decline of unions in an expanding gig
economy.

It is about dignity, rights and justice

Without concrete funding and institutional
safeguards, the promise of universal social
protection may collapse under its own weight.
For millions trapped in informal and forced
labour, the policy’s success will ultimately be
measured not by its digital dashboards, but by its
power to restore dignity, rights, and justice to
India’s working poor.

The 2025-47 rollout needs urgent pilots, with
rights audits for accountability. There needs to be
tripartite enforcement, offline access for digitally
excluded workers, and transparent grievance
redressal. Without these, there is the risk of
symbolic rhetoric over justice for India’s
labouring millions.

YH (forced labour) & Ul DI ST g
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1 o X5t R, 79 G A Ahe! Afganslt § ardwrd &1 off Aoret § o1 geam 31 Aol R
Toferl & RR Sia 3et off, Fifes Tt ¥ I URaRT &7 ToR-S¥R T 81 T 3T Tl
Promised Employees’ State Insurance (ESI) and Provident Fund benefits at the time of
recruitment, they were reclassified as “daily wagers” a month before the visit.

Ul & THT 3¢ HHART Irsd SAT (ESI) 3R Hfdsy fAfYr ary <= &1 arer fovar man o1, @fe
y@w@wm%ﬁﬁ"éﬁﬁ?aﬂq‘l-ﬁ'lﬂ(dailywagers)"%Wﬁ'tﬁ:?ﬂmaﬁ
T

There was a modest wage hike, but they lost both benefits as the company stopped
contributions.

AW a9 g 55, TR DU gRT ANGH §g B &b HRUI 35 aHl arHl ¥ dfad Hx fear
e {

Vulnerable, they toil long hours — trapped in exploitation that has come to define forced
labour — exposing the fragility of their le gal safeguards in India’s labour landscape.

d HHSR U & dd THT % B Hcl § — XMYT (exploitation) T T g5 Sl 34 TAYD
YT (forced labour) & UgAM &1 g1 § — I8 HRA & YW UNTT & I7% BT JRET SUTAl
B! Al I ISR HT ]

Against this grim backdrop — where 11 million people endure modern slavery in India, the
world’s highest — the Bharatiya Janata Party-led government unveiled the draft Shram
Shakti Niti 2025, claimed to be a “future-ready” policy cloaked in “ancient Indian ethos”
from texts such as Manusmiriti, but blind to workers’ brutal realities.

T HUTGE URET H — Sg1 YRA A 1.1 FRIS @I (11 million people) MY graar
(modern slavery) 9@ 38 8, STl fay & Tad 31fe § — IR SI=iaT Urdf & A arell WBR
3 «ZTUe Y7 i Ifd 2025 (draft Shram Shakti Niti 2025)” STR! &1, o “vfewr & forg
GLIES (future-ready)’ 3R AT URGH faeRurT (ancient Indian ethos)” IR STYTRT Far
T, foh I8 HolgR] @ BoR arafadmarstt ¥ $ieht g

A Case of ‘Employer Ease’

gfaur o1 araar

Since late 2021, this writer has interviewed thousands of workers in steel factories,
sandstone quarries, seafood plants, and textile mills (across west, northwest, east, and
south India) hired through middlemen on daily wages, without contracts, and stripped of
their rights.

2021 & 3fd I a9® A ufdH, IwR-uld, gd ofi¥ gféror yRa & euTd FRET, I3 URR
W, Wips wiey, ﬁmﬁﬁﬁmmﬁmmﬁmﬁ forg
frafRrt & mream @ 2FYe da TR AT SraelY & T T ORI SRy @ afrd s
|

Paid off the payroll through contractors, these workers are denied legal benefits, languishing
as part of the 90% informally employed workforce in India, as per a 2024 ILO report.

SHERI P ATAH Y YITAH fbT IH & HRUT 37 HolgR! Bl B @1 Tal e, SR J YRd &
90% SIFNfed Prdad (informally employed workforce) &1 IEIICE Y %‘ ST {5 2024 FY
ILO RrOté & o w3

This policy flouts labour laws, enables wage theft, and erodes worker dignity, defying
constitutional protections under Articles 14, 16, and 23.

Tg Ffa 49 ST 67 I (flout) BT 8, A AR (wage theft) Bl FGaT et § 3R
HoTgR TRAT (worker dignity) & HHSIR FRal 8, S TG 14, 16 3R 23 & dad WAUTHD
TR BT Icwg 7

It is a cynical rebrand, favouring cultural nostalgia and employer ease over justice for
workers.

q’s’wmfg-‘-l W(cymcal rebrand) %ﬁwmﬁmﬁmm
A1EY 3R FordYerr giaer o urufiesar 3 21

Policy Provisions and Issues

Hifd & yray™= R TEATe
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The policy introduces a portable Universal Social Security Account, merging EPFO, ESIC,
PM Jan Arogya Yojana, e-SHRAM, and State Boards for lifelong health, pension,
maternity, accident, and life insurance across sectors — invoking Article 41 (right to
work, education, and public assistance).

Hifd & v nidaa gfasda Tiwre et srprde = fovar ma g st sfiewsh (EPFO),
TS (ESIC), WUTHHA S SR FISTT, $-9H (e-SHRAM), 3R 4 atef & e
SR R, U, ATqed, gHedT, 3R siaeT 19T UeH BT — U8 31sde 41 (BTH,
e oiir ardwife Teradr &1 fieR) & defitfa exar 3|

Yet, it dodges funding — no gig employer mandates or state matches — risking e-
SHRAM’s paltry payouts.

R 1t 75 forratoor & Tt 8, Rl s 9 Ot fr Fraiaarsii w gt § ok A8 e
NS (state matches) — SR -4 & AT YFTa SHfAH H US &1 B |

Digital IDs, in a situation of only 38% household literacy, result in exclusion of women,
senior citizens, and low-literates, violating Article 15.

Had 38% TN A& & R A fefrea smdSt (Digital IDs) & HRU Afgarad, afvy
AT 3R 3red HI&R AN HT SRSHR B 36T 8, ST 3TDe 15 BT Iewiv ¢

The absence of union safeguards affects bargaining power; the initial phase must
enforce offline access and tripartite funds, else this is a case of exploitation.

TY & (union safeguards) &1 AR T Wiarelt o1 Wi yuifad gt §; WRIYS wRor
| aﬁngngnuga 3R Fruefia S (tripartite funds) AR [T T AT, SFIUT I INWOT BT
THAT B |

Occupational Safety Concerns

TGRS JR&T Taeh R[Kiarg

On occupational safety, the policy pledges strict enforcement of the 2020 Occupational
Safety, Health and Working Conditions Code, with risk audits and gender-sensitive
standards, honouring Directive 42 and ILO Convention 155.

TIPS JR&T & HId R a7 2020 sarai® e, warey ik o ufkfRufaar

TfEAT (Code) ! Tt A AR H7, SHEH SHfSe (risk audits) T 3R ARF Haga=Ma

%wwmﬁwmm%mﬁ%wﬁmﬁau 3R ILO H=AR 155 BT M
|

But the goal of “near-zero fatalities” by 2047 appears fanciful without penalties and given
the shortage of inspectors.

U3 2047 T “TRTHI X[ UG (near-zero fatalities)” &1 T SIS WU BT HH 3R
el ot e (shortage of inspectors) & HRUI AT (fanciful) ydid gl 81
Digital tools exclude informal workers, undermining equality; ignoring gig workers’
mental health, while union audits weaken Article 19.

fafSrea SR (Digital tools) SRATST HeTgR! &I 16X HR I8 & (o JHIAT (equality)
THIfId B X8 ; T & AT sif¥ret & A @R 3 Suer 3R WY e gRT Srgwe 19
DI HHASR BT A BT 7

Areas of Concern

faar & &=

The hints that the Ministry of Labour and Employment (MoLE) will become an
employment facilitator, by using the Artificial Intelligence (Al)-driven National Career
Service (NCS) for job matching, credential checks, and skill alignment in Tier-ll/lll cities
and micro and small medium enterprises, merging Skill India to tackle 91.75% graduate
mismatches. Yet, absent Al bias safeguards risk caste- and gender-based Article 15
violations.

Tg Yohd ¢ fob 9 3R ASHIR WATAT (MoLE) Teh AR FiAHT UGTar &1, S i
gfewT (Al) Taferd Axe SivaR Jfda (NCS) BT ITART S N Fre =, wHTo-us
ST, 3R PIRTA TWR@WUT & e, e fgdiargedta aoft e oik geu vd ag-weaw St
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T e e o AR 91.75% ATa® A=Al o gR fovar Se | difesT Al qatug R
IuTal @ Ui wrfer AR T eenfa Srgsde 15 & Iecio &1 Shfad ey Hdl ]
Ignoring the Wages Code minima for 12 million gig workers — where “flexibility” is a
cover for abuse — and unclear transition benefits demand ethics audits and union-vetted
algorithms to curb tech-driven inequality.
12@3%3@%%@%%&%%&&% EERGEISIRE]
(flexibility)” GEUTNT HT T TR § — AR 3RAY HehHT m‘u%mﬁf?@ 3fSe aut
g gRT SrgHifed TaieT ) SiTa=aesdl § difts aep-ita-aferd SIRIHT-T &1 e o T |
The policy targets 35% female labour participation by 2030 (from 33.7%) through
affordable childcare, flexible gigs, equal pay and apprenticeships — aligning with Article
15’s gender equity and the ILO Convention 195’s mobility goals. However, without
quotas, penalties or sufficient maternity support for informal workers, there can hardly be
success.

i &1 76T 2030 I AfFET 47 HRIERY B 35% (UM 33.7% T) T I 8, I a1
@I, e T &, T dae SR ufRiefar & ey 9 I8 3w 15 & anie
mﬁmﬁv%ﬁaﬁmws%vﬁmﬂmmﬁ%m% TR SREU,
SSTHS WITUT 1 3HIgaTe 4fire! & fore v arga wud| & 971 9w aar e 8|
Overlooking youth mental health and caste-gender data gaps hides the unique challenges
that Dalit women face, making union-led audits essential for true dlgn%and progress.

T HIFIRIS WA IR ST 32T SfaRTe it St e HIEarsi gRT S o ard
ﬁm%ﬁﬁu‘rﬁmﬁﬁ% WWWﬁWWW@?W%W
HTTIH & of1d g |
The policy’s green-tech vision promotes Al-enhanced safety measures and reskilling
opportunities for coal workers, aligning with the climate goals of Sustainable
Development Goal 13 and the livelihood rights under Article 21. However, “just
transitions” lack substance without income support or union involvement, risking
violations of ILO Convention 29.

Hif &1 M-2F eI Fraar 4firet & fore Al-gem qRe&m Iumal iR Y: SN raaRl
! ITaT 3T 8, o Had fIeTd deh 13 F Saary asal aﬁ@‘c{zﬁ?arﬁﬁﬁmam
F ST § | IR T GHAT T R &t HieRT & AT AR S $1 51 o
YR e 7, O TEuaait H-a2 29 BT Iceid- 6H BT GRI g|

Widening rural-Al gaps and urban-centric green jobs marginalise 400 million informal
workers. Tripartite funding and OECD safeguards are essential to avert an exploitative
eco-trap that undermines dignity.

ITiur-Al SARTAT BT TG 3R WE1-Bigd giva Aiwival o1 TR 40 FRIS SHTATRS
Yl &1 BIRA W ydhd Yel ¢ | Hrueha famiyur sk OECD JRE&M IUM Sa=AS § i
TRAT B AR HIA a1 MYUTHRY UIRRUfTS Srer I o<1 o b |

The policy, which hints at convergence through Labour and Employment Policy Evaluation
Index (LEPEI) dashboards, aims to realise Article 12’s vision — of just governance — by
linking the National Education Policy with Digital India. However, weak enforcement of the
Digital Personal Data Protection Act risks enabling surveillance and undermining Article
19’s freedoms.

Hf S 97 SR IR Hifq Yo Gaaie (LEPEI) SYES & A1 ¥ TH IR0l HT Hahd
T B, BT I TG 12 & ArIYU| ITH & VBV H WHR H1 ¢, WEHa e ifa
! fSforea sfear 3 Siear | afe fefRrea safaama et wveon sif¥iferam & HHoR yad— 3
AR Y Tgrar i Towdr § SR 3¢ 19 &) Tdaaarsl & HHIR a1 o Tl g

Amid exploitation and digital optimism, the Shram Shakti Niti 2025 projects a “rights-driven,
future-ready” vision for Viksit Bharat. But there are gaps beneath its ambitious rhetoric such
as weak regulatory oversight, digital exclusion, unenforced penalties and a fragile
adherence to ILO conventions. All these would only accelerate the decline of unions in an
expanding gig economy.

SATRITATG & o, 49 =ife Hifd 2025 T “siftrpR-smuria, ufw-dar”
ﬁmﬁamﬁ@wmﬁ%%%m&ﬁw%ﬁmﬁ?ﬁﬂm
R, feforea afeser, safda ds ok ILo T F ufd FHSIR Ufdasar oht
Tt § 1 3 gt aat T srfoaawyr & gfea=il & Ta & dl HYl |
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It is about dignity, rights and justice
g T, sr%mr\r aﬁ? A F AR B

o Without concrete funding and institutional safeguards, the promise of universal social
protection may collapse under its own weight.

3 fAUIoT 3R HRITTA GRET U & o1, Ard e Aranfore gRaim &1 arel 3= &t
YR T &8 T 6|

e For millions trapped in informal and forced labour, the policy’s success will ultimately be
measured not by its digital dashboards, but by its power to restore dignity, rights, and

justice to India’s working poor.
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Copper added
to list of critical
minerals, but
U.S. has plenty

Stocked up: The pricing differential has already drawn

massive amounts nfihisicat miper into the U.S. ap

Reuters
LONDON

Copper has been added to the U.S. government’s
list of critical minerals — the metals deemed vital
to the country’s economic and national security.

Fortunately, the United States has already
accumulated what is the world’s second largest
copper stockpile, behind China’s state reserves.

It has done so without spending a dollar of
federal money. Rather, the copper market has
done all the work in the form of a yawning
arbitrage gap between the U.S. price traded by
the CME, and the international price traded on
the London Metal Exchange (LME).

The pricing differential has already drawn
massive amounts of physical copper into the
United States. And it’s still doing so as the market
bets that the critical mineral designation, first
flagged in August, increases the chances of U.S.
import tariffs. When U.S. President Donald
Trump ordered an investigation into copper
imports on national security grounds in
February,the market moved quickly to price in
the potential for U.S. import tariffs similar to
those already imposed on steel and aluminium.

The CME spot premium over the London
market stretched to almost $3,000 per metric ton
at one stage in July,creating an extraordinary
opportunity for the world’s largest traders to ship
as much physical metal as they could get their
hands on to the United States.

The premium imploded in July when the
Trump administration blind-sided the market by
imposing tariffs on imports of copper
semi-manufactured products but deferring until
July 2026 a decision on refined metal.

So it seemed, but the arbitrage gap has been
widening again. The spot CME premium has
rebounded from under $100 per ton in August to
over $300, while the 10-month forward premium
is now priced at almost $800 per ton.

Sure, the current arbitrage gap is not nearly as
wide as it was in July, but it’s more than enough
to cover the physical costs of shipping units to the
U.S. This year’s tariff trade is visible in the form of
rising copper stocks held by the CME, which has
only domestic U.S. delivery points.

CME stocks have mushroomed from a
February low of 83,900tons to over 335,000 tons.
CME warehouses now hold more copper than the
LME and Shanghai Futures Exchange combined.

Metal is still arriving in the CME delivery
network everyday, mostly at New Orleans but
there have also been inflows at Baltimore, Salt
Lake City and Tucson. What’s on the CME may be
just the tip of the iceberg. Consultancy
Benchmark Minerals Intelligence thinks there isin
total between 731,000 and 831,000 tons of
“economically trapped” copper in the United
States. Trapped in the sense that it would now
require a huge inversion of the arbitrage between
the United States and the rest of the world to free
up metal for re-export.

Indeed, given the renewed widening in the
U.S. premium, the likelihood is for more metal to
join the growing copper mountain rather than
move the other way.

IFTTATR® SR STaR 99 § B4 aral Al & forg, Hifd 3t woherarn
3idd: 39 feforea S3EIE I 8T e WRA & yfde el 31
TR, SHRIPR 3R AT TG B B &Har I [Tt S|

eThe 2025-47 rollout needs urgent pilots, with rights audits for
accountability. There needs to be tripartite enforcement, offline
access for digitally excluded workers, and transparent grievance
redressal. Without these, there is the risk of symbolic rhetoric over
justice for India’s Iabouring millions.

2025-47 YISAT & T SIUTaRaS® UTgee uiRasT-Iaiy,

SWaIf@ 8 PR $iifSe, Buafta vadw, f$foea wu @ dfta
yfire & e sifwrars ugd, ok urexif Rrerad fRarur yumedt o
AT § | 37 81, URd & rs! 4wl & forT U & aoy
YIS HTYUT BT SHRGH e

Copper added to list of critical minerals, but U.S. has

plenty
DI B Qe 1 At 7 =mfdre fosan mr,

dfpa YT & urd Uga @ g yuiw SR 8

eCopper has been added to the U.S. government’s list of critical
minerals — the metals deemed vital to the country’s economic and

national security.

PR B ARSI TROR $I Tgcayul @i-eTl St gt | fa foa
TATE — 39 YTl & S o T e 3R I [RaT & iy siavas
o S &

eFortunately, the United States has already accumulated what is
the world’s second largest copper stockpile, behind China’s state

reserves.
U 3, TG T AT A ugd g gfFar 1 guERT gad gs1

TR USR HST B R 2, Sl pact 9 & b m@%%

et has done so without spending a dollar of federal money.
Rather, the copper market has done all the work in the form of a
yawning arbitrage gap between the U.S. price traded by the CME
and the international price traded on the London Metal Exchange
(LME).

I8 e WU 99 P U sier W T fpu famm gon @1 <Remd, 08
PR TR & HRUT a7, o SAR®T & CME §RT a9 HHd 3R
g Hed TaHaS (LME) &1 AR Sid & did fasne geg efer
(arbitrage gap) d-TI

eThe pricing differential has already drawn massive amounts of
physical copper into the United States.

U Y 3R & HRUI 9gd do! AT H IRAfdd PR Sifver o
T 7ar T B |

eAnd it’s still doing so as the market bets that the critical mineral
designation, first flagged in August, increases the chances of U.S.
import tariffs.

3R 3rq 1t T BY X@T § s IR 1 WA @ o o o \ifde
HEayul @IS 31 gotf e & smia ST I @ oI &t
UG 9 TS 2

¢\When U.S. President Donald Trump ordered an investigation into
copper imports on national security grounds in February, the

market moved quickly to price in the potential for U.S. import tariffs
similar to those already imposed on steel and aluminium.

e AR APUR SIHTeS <0 + BRad & AT FRET P YR W
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e The CME spot premium over the London market stretched to almost $3,000 per
metric ton at one stage in July, creating an extraordinary opportunity for the world’s
largest traders to ship as much physical metal as they could get their hands on to
the United States.
S[AT8 ¥ U G, CME Hiie Wi de- SR &t gam § eRTHIT $3,000 Ui
Hifew a1 9% 92 T, o gfoar & 9ad g8 sAruTial & et | foraar gva
B P I PR Wl BT HYTYD AR e

e The premium imploded in July when the Trump administration blind-sided the
market by imposing tariffs on imports of copper semi-manufactured products
but deferring until July 2026 a decision on refined metal.
qars o Wity srame R w1, 59 ¢U U= A 9k &t dieTd §U SraR Sfel-
fAiftfa SauTel W Y[e® T, AfdH Y5 uTg R FHofa Jarg 2026 9 era faan|

e So it seemed, but the arbitrage gap has been widening again. The spot CME
premium has rebounded from under $100 per ton in August to over $300, while
the 10-month forward premium is now priced at almost $800 per ton.

T & o fRURY FRR 81 712 8, 1 e efar fhr 1 9 o1 81 3P & $100 Wi
< & -2 8T CME wie Wit 3@ $300 | UR UgT 74T §, el 10 HEN 3
T Wy @t $800 Ufd @ 7

e Sure, the current arbitrage gap is not nearly as wide as it was in July, but it's more
than enough to cover the physical costs of shipping units to the U.S.

T, I Hed SfaR aTs fOIa-T 98T 7181 8, Al I SAN®T a@ UTg Wor ot
Wi ArTd B RT A & fore wafw 21

e This year's tariff trade is visible in the form of rising copper stocks held by the
CME, which has only domestic U.S. delivery points.
sﬂaﬁmww CME §RT 7@ ¢ §¢d PIUR HSRI & w0 & WF ¥4 I fears
3 @18, S pad AR TRy faavor el a Wit g1

o CME stocks have mushroomed from a February low of 83,900 tons to over
335,000 tons.

CME & SR HSR WRa<l # 83,900 & & TP 3,35,000 &1 A 3 g1 T¢ T

o CME warehouses now hold more copper than the LME and Shanghai Futures
Exchange combined.

CME & ST 3(d LME 3fR XUTs Was Taas gl &t frarex ot 3R SR
T@d gl

e Metal is still arriving in the CME delivery network every day, mostly at New

Orleans, but there have also been inflows at Baltimore, Salt Lake City and Tucson.

CME ReRoT Jead & ol o AT SR 3 @R, q@m@fqmﬁ

AfhT AR, Aiee A RIS 3R caga | of 39® ool 31 T R

e What's on the CME may be just the tip of the iceberg. Consultancy Benchmark
Minerals Intelligence thinks there is in total between 731,000 and 831,000 tons of
“economically trapped” copper in the United States.

St CME ¥ fa@ ¥81 @ 98 Faa ftuds &1 oot fewan 81 awan 81| sl o
ST firReT g &1 3 © i 3T A % 7,31,000 A 8,31,000
«3fifer U A AT g3 HIR” HiNG B

e Trapped in the sense that it would now require a huge inversion of the arbitrage
between the United States and the rest of the world to free up metal for re-
export

“Th T g3 SHIAIT Hel 741 & Fife 34 fpe & forafa & forg gaa o< g smfver
wmm*mq@mﬁa@mﬁwaﬁwsﬁn
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¢ Indeed, given the renewed widening in the U.S. premium, the likelihood is for more metal
to join the growing copper mountain rather than move the other way.

g #, 3fvast iftrgw o fhe | geiad) & 3 §T, JHIaT T8 © b St SR 3
aﬁmwﬁwm T 3% P 98 918X WY |
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NECS I:S8T
Say hello to the Milky Way’s most active star-forming region, as captured by the James Webb Space Telescope. Called the Sagittarius B2 molecular cloud, it’s located only a few
hundred light years from the galaxy’s central supermassive black hole. NASA, ESA, CSA, STSCI

Say hello to the Milky Way’s most active star-forming region, as captured by the James Webb
Space Telescope. Called the Sagittarius B2 molecular cloud, it’ s located only a few

hundred light years from the galaxy’s central supermassive black hole. NASA, ESA, CSA,
STSCI
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All Elastics are not the same

"  Q.Why can we
/| recycleonly
some kinds of
plastics?
A: ‘Plastics’ is an

M umbrella term for

various materials
with some similar properties.
Each type of plastic has a
different polymer structure and
set of additives. These
differences decide how a piece of
plastic behaves when it is
heated, ground down, and
remade, which is why only some
kinds can be recycled in practice.
Thermoplastics like the PET in
water bottles and HDPE in milk
jugs soften when heated and
harden when cooled. This
property allows them to be
melted, filtered, and reshaped
with limited damage, so they are
widely collected. Thermosets like
the many epoxy resins and some
rubber parts form permanent
chemical bonds when they’re
first made. They crack rather
than melt when heated, so they
can’t be recycled by normal
heat-based methods.
Even among thermoplastics,
recycling depends on purity.
Labels, food residues, dyes,
fillers, flame retardants, and
plasticisers change how the melt
flows and weakens the final
product. Multilayer packaging
combines different polymers (for
example, PET, polyethylene, and

R oe a2 TN
T8 T o i G AL e L Tl N :
Recycling happens only when there is a steady demand for
the recycled pellets. STICKERIT/UNSPLASH

aluminum) to keep food fresh, but these layers
are hard to separate, so the item is often not
recyclable.

Collecting, sorting, washing, and remelting also
cost money, so recycling happens only when
there is a steady demand for the recycled
pellets. Bottles and jugs have large and cleaner
waste streams and established buyers whereas
many films, foams, and mixed plastics don’t.
Newer chemical recycling methods can in
principle break polymers to simpler molecules,
but they are energy-intensive and not yet
broadly deployed.

2N

For feedback and suggestions
for ‘Science’, please write to
science@thehindu.co.in

with the subject ‘Daily page’

Why can we recycle only some kinds of plastics?

TH a0 T UPR & WIREP Bl g FI JAIDHd B Thd 32

‘Plastics’ is an umbrella term for various materials with some similar properties.
wies faftrs Tmfat & e ue s Weg § 0 @ T T el g
Each type of plastic has a different polymer structure and set of additives.

TP UBR P WD DI T 3T UlTerHR AT 3R Tl (Additives) T I BT 5|

These differences decide how a piece of plastic behaves when it is heated, ground down, and
remade, which is why only some kinds can be recycled in practice.

q R T HRA ¢ fb o1a ot wfeas ot T foam e &, o s 8, an g fasar sman g,
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9 98 B4 IR HUT — Jg! HRUI § [ IR | had
F3 UPR & WIRCH B! gt A fhar o Javar B

e Thermoplastics like the PET in water bottles and HDPE in
milk jugs soften when heated and harden when cooled.
oI o O &t Sl & PET S8R gU & ot
gDPE T EH |R RA G 91 & 3R 8T8 R HOR g1 oI
I
e This property allows them to be melted, filtered, and
reshaped with limited damage, so they are widely
collected.
Tg 107 I WA &ffd & Tr fUreem), A 3R I: 3R
37 3T 3Hfd a1 R, TURIT 32 U =0 A Tpd fobar
EinIE A
e Thermosets like many epoxy resins and some rubber parts
form permanent chemical bonds when they’re first made.

Y, S F3 YOI I IR $3 TR & fW, ugeh IR §97 W R e se §9a
gl

e They crack rather than melt when heated, so they can’t be recycled by normal heat-based
methods.

T g W fUraem & 99 We I &, SUMTT 3% I TH-SeRd aeie! & Saradhd el
[CRIRCIRCl

o Even among thermoplastics, recycling depends on purity.
Tgi I fob yuieRes o off, S ienT et (Purity) W Ak &t 31

e Labels, food residues, dyes, fillers, flame retardants, and plasticisers change how the melt
flows and weaken the final product.
ATd, T A, TTS, had, T Rerecy iR ©ReAIseR U8 9 &d ¢ & faeH &9
FEh § SR S IATE BT HHGIR P 5 |

e Multilayer packaging combines different polymers (for example, PET, polyethylene, and
aluminum) to keep food fresh, but these layers are hard to separate, so the item is often not
recyclable.

AR YR fafte oifeiR (o8 PET, TTeifief iR Tegfifam) &1 e ieH & el
G B, A 377 TRl Bl 3{CHT HRAT B BIdl 8, SHIY U IRY HRR IS g1 B ol
Hebeil |

e Collecting, sorting, washing, and remelting also cost money, so recycling happens only when
there is a steady demand for the recycled pellets.

T, Bels, Yars SR g: fgam & oft arrd ot 8, 3ufert S il dhad a4 gl § 91
e d fd U Odcy &t fRR A B B

e Bottles and jugs have large and cleaner waste streams and established buyers whereas
many films, foams, and mixed plastics don’t.

Fida SR ST BT SUTIE YaTg ST 3R AT Bidl § U1 S 07T WRIGR HIGG 81d 6, Sl By
red, wiF iR g wies & forw Tar =1 gl

o Newer chemical recycling methods can in principle break polymers to simpler molecules, but
they are energy-intensive and not yet broadly deployed.

e SargesienT faftar Rigid w0 A uiferR &) Wa srpsit A dis gt §, df &
[ RIRE (Energy-intensive)a?ﬁ% 3R HﬁWWW@WH@THﬁ’B‘%I

Epoxy resin

Thermoplastics — “The Reusable Plastics”

o Thermoplastics soften when heated and harden again when cooled — just like
butter or wax.
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o Because of this property, they can be melted, reshaped, and recycled several
times without much damage.

Everyday examples:

e PET (Polyethylene Terephthalate): Used in water bottles and cold drink
bottles. These bottles can be collected, melted, and made into new bottles,
clothes (polyester fibers), or packaging.

o HDPE (High-Density Polyethylene): Used in milk jugs, shampoo bottles, and
detergent containers. These can also be melted and remolded into new
containers, pipes, or even playground equipment.

Thermosets — “The One-Time Plastics”

e Thermoset plastics form strong, permanent chemical bonds when they are first
made.

e Once hardened, they cannot be melted again. If you try to heat them, they crack,
burn, or break down — they don’t soften.

e Because of this, they cannot be recycled through normal melting or remolding
methods.

Everyday examples:

o Epoxy resins: Found in adhesives, electrical circuits, and coatings. Once they
harden, they stay solid forever.

e Rubber parts: Like tyres or electrical insulation — they can’t be melted and
reshaped; they must be repurposed or ground into powder for reuse.
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What do forensic experts do after blasts?

What is the primary job of forensic experts in cases of blasts or explosions? How do they determine whether an explosion was intentional or accidental? What

are some of the tests they conduct on the samples they collect from the site? Do multiple divisions of a forensic science laboratory collaborate?

P AINE used for fundamental analysis of the
SLAE: residues. Scientists also use thermal THE GIST
analysis to determine information about
Shamim Haque Mondal explosives, such as chemical activity and ). 4
stability. Experts of the Explosives
The story so far: Additionally, fire is an important factor  pepartment of the Delhi
n November 10, New Delhi in any explosion — how it spreads, how Forensic Laboratory visited the
0 witnessed a massive explosion far it spreads, and the total loss caused by scene within half an hour along
near the Red Fort complex. An fire all depend on statistical data. That’s with police personnel.
i20 car parked at the signal of why experts use laser-based scene

the complex exploded, destroying several
nearby cars, buses, and the people inside
them. As of now, 13 people have been
confirmed dead.

‘What do forensic experts do?

Experts of the Explosives Department of
the Delhi Forensic Laboratory visited the
scene within half an hour along with
police personnel. The primary job of
forensic experts in such situations is to
observe and analyse the cause from a
scientific perspective. They collect
necessary samples and arrange for quick
laboratory tests so that the cause of the
accident can be found, or the identities of
the people involved in the crime can be
verified in a science-based manner.

It is worth noting that various media
houses often report that forensic
members collect samples from the site,
which is partly accurate; the site does
provide a wealth of information for any
skilled forensic expert. However, an
explosion is different from other crimes;
here everything is shattered in an instant.
Explosions generate intense pressure and
heat, causing everything at the scene to
burn to ashes, thereby complicating the
work of experts. Despite the challenges,
they persist in their efforts. Locard’s
principle states that a criminal will leave
something at the scene and bring
something when he arrives; both are
equally important as evidence in
forensics. Thus, there must be a sample
linking the suspect to the scene, from
which it could be possible to guess the
intensity of the explosion, the source, and
what kind of explosives were used.

Photographers are also present and
take pictures of the site from different

angles, and experts make a sketch of it,
which serve as a guideline for various
stages of analysis. Along with this, various
burnt pieces (which experts call debris),
broken parts of the car, carbon powder,
etc. are collected from the scene. These
samples are then analysed by explosives
experts in the laboratory using
spectroscopic and chromatographic
techniques to determine the type of
chemicals used.

During the on-site inspection, it is
necessary to figure out if any piece of
electronic gadget has been found,
because in remote-controlled explosions,
an auto-timer, the best activation
technique, is usually used. However, no
timer or electronic circuit has been found
in the Delhi incident.

Probing: Forensic technicians work at the site of the explosion in New Delhi, on November 10. REUTERS

‘What kind of tests are done?

After gathering and analysing the initial
data, experts then try to reconstruct the
crime scene to better understand the
explosion’s timing. For this, experts use
Fourier Transform Infrared Spectroscopy
(FTIR) and Attenuated Total
Reflectance-FTIR (ATR-FTIR). In these
tests, forensic experts analyse the
spectrum of the absorbed light to find out
how the collected samples interact with
infrared light.

The chemical composition of
explosives is detected using field-specific
Raman spectroscopy. Advanced Scanning
Electron Microscopy (SEM) is used to
analyse the morphology of the fragments
found after the explosion, while Energy
Dispersive X-ray (EDX) techniques are

What do forensic experts do after blasts?

fawpicl & 91¢ BRI vy =1 od 22

mapping, flashpoint testing, etc. to try to
determine the source of the fire and the
presence of any combustible material that
caused it to spread so much. Therein they
decide whether it was an accident or an
intentional explosion.

Are only explosives experts involved?
In the current incident, the role of the
vehicle is crucial. Therefore, CCTV
footage of the car needs to be thoroughly
examined to find out whether anyone got
in or got down in order to form an idea
about the attacker. A cyber-forensic
expert is necessary to achieve this.

Again, experience says that in any
accident, especially in the case of
organised heinous crimes like explosions,
the engine number and the chassis (the
metal frame of a vehicle onto which the
other parts fit) number of the cars are
changed before they are used for the
crime purpose, so it is necessary to find
out the actual engine number and chassis
number of the car with the help of
‘thermochemical examination,” which is
popularly known as etching. Typically,
the investigating agency employs a
forensic physicist for this. Moreover, DNA'
analysis of the body parts found at the
crime scene is a must, as their families are
waiting.

Therefore, in the event of an explosion,
multiple divisions of a forensic science
laboratory must collaborate to assist
investigators in solving the crime and to
ensure that the scientific analysis of
various evidence is presented before a
court of law.

Shamim Haque Mondal is a researcher
in the Physics Division, State Forensic
Science Laboratory, Kolkata.

v

Fire is an important factor in
any explosion — how it
spreads, how far it spreads,
and the total loss caused by
fire all depend on this
statistical data. That's why
experts use laser-based scene
mapping, flashpoint testing,
etc. to try to determine the
source of the fire and the
presence of any combustible
material that caused it to
spread so much.

v

In the event of an explosion,
multiple divisions of a forensic
science laboratory must
collaborate to assist
investigators in solving the
crime.

On November 10, New Delhi withessed a massive explosion near the Red Fort complex.
10 FaaR & 13 fed! § o fovar ufveR & o Ua fwor fawwie g
An i20 car parked at the signal of the complex exploded, destroying several nearby cars,
buses, and the people inside them.

IRIR & R IR TSI UF 120 BR H fA¥hie gafl, O U &t s BR, 79 3R 374 93

ART A8 51 U

As of now, 13 people have been confirmed dead.

3F IF 13 AN St NI ST I &3 B

Wha_t do forensic experts do?

favg T FA &2

o Experts of the Explosives Department of the Delhi Forensic Laboratory visited the scene
within half an hour along with police personnel.

faurT & foRivs yfera sl & a1y end v & iR
YeARIA R Ugd |
e The primary job of forensic experts in such situations is to observe and analyse the cause
from a scientific perspective.

U Rl A BRR® faes o1 4T o & are TSI & SR ST sraaia 3R
fadwor =1

e They collect necessary samples and arrange for quick laboratory tests so that the cause
of the accident can be found or the identities of the people involved can be verified
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scientifically.

d ATIRYP A THAT B ¢ AR aiNd TIRTRITAT THEUN & HaRT IR § dlids gaeT &
PIRUT ST Ul TN 571 Tob I TS G BT Ug=I dyi-e 0 I IATUd Pt o T |

Challenges in Explosion Forensics

e |tis worth noting that while media reports often say that forensic members collect samples, an
explosion is different from other crimes because everything is shattered in an instant.
Tg e ¢ A g o HifSan Rutef & 3R &gt oifa § fb BRR® A T s Fdt o,
Qfep fapte 3= SroRTeN & SrerT giaT 8, i S9H 99 $© YaWR § g g oirn ¢8|

e Explosions generate intense pressure and heat, causing everything at the scene to burn to
ashes, making the work of experts extremely difficult.
fawpie O dta gra ofR it I gt 8, R gerud &1 &R oS TRg | 9gd et €, 3R
RIS %1 P a5 BIeA 8 Tl 5

o Despite the challenges, experts persist in their efforts to uncover scientific evidence.

¥ Jrac[e faRv Afe TIeT WA & 31U T oI 7@d g

Locard’s Principle in Forensic Science

fagm & Ao &1 Rigid

o Locard’s principle states that a criminal always leaves something at the scene and
brings something when he arrives; both are equally important as evidence.
APTS BT RIS Hedl 8 [ SrRIEH 9a 37aT 8 A T AHR 3ATa € 3R 9d AT 8 A $©
DISHR 12, I & W1ed F T A G ¥ A Hegayui &

e Thus, there must be a sample linking the suspect to the scene, from which it is possible to
guess the intensity, source, and type of explosives used.
SHRT Ueb U1 AT ST BT @ ot Wiewy P} Ue-reye & e 8, e faewie
e, Hia 3R ITANT fPU 1T fawwplesd & UBR &1 SAM TR o Thdl § |

Collection and Analysis of Evidence

T1&T BT THAHT 3R fazayor

o Photographers take pictures of the site from different angles, and experts make sketches,
which serve as guidelines for various stages of analysis.
BICHATER AT BV T TSR B awdis dd 8, 3R (AR Whd a1 §, Sl fazevor &
fafira aRo & fore fezmf=ewr & &0 & & Hrd 5|

e Various burnt pieces (debris), broken car parts, carbon powder, etc. are collected from
the scene.
;ﬁ@@@ﬁﬁﬁﬁﬁgﬂgﬂ% @EaT), gl §% PR & A, B Urssy 311fe vad foby o

I

e These samples are then analysed by explosives experts using spectroscopic and
chromatographic techniques to determine the type of chemicals used.
2 A &1 fawwies faRtug WaeRSINUS 3R P INb® daH-d! &1 SUART &
faRAyUr S € Ifdh I8 UaT TR S b o BI-9 Y= uerd SudiT e M|

Electronic Evidence and Remote-Controlled Explosions

ST WIEd 3R Ree-erd e

e During the on-site inspection, experts look for any piece of electronic gadget, since remote-
controlled explosions often use an auto-timer as an activation technique.
wd e & SR faRivs et gaeei=e Sus vl & e & 9a #vd €, e Rwte-
Held fATpIEl T AR TR 3MTel-STgHR &I Jihaul dob-iids & =g | ITANT {1 SIrdm §1

¢ However, no timer or electronic circuit has been found in the Delhi incident.

eI, faeeht $t g1 § PS5 eIsHR a1 ST 1P Afdbe el [ g
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What kind of tests are done?

fpa yorR & wem fee od 82

After gathering and analysing the initial data, experts then try to reconstruct the crime
scene to better understand the explosion’s timing.
RS ST THHT 3R fIRauur e & a1e, faRINs SIRTY R HT GAf-afor H37 &1
A ¢ Nl [ATPIE & T DI TG &7 I THS o FF |
For this, experts use Fourier Transform Infrared Spectroscopy (FTIR) and Attenuated
Total Reflectance-FTIR (ATR-FTIR).
TP foTT FIRIvY BRER i Shiie Wee gl (FTIR) 3R Tegues eied Rwedy-
FTIR (ATR-FTIR) &1 SUUNT 63 & |
In these tests, forensic experts analyse the spectrum of the absorbed light to find out how
the collected samples interact with infrared Ilght
2 TR0 H, BRAS AR Sra=nia Uer & WaeH o Ao Hd € difds I8 udl Ia
T o THHT T SRS UHIRI & WY B4 Hldfohal Hd ¢ |
The chemical composition of explosives is detected using field-specific Raman
spectroscopy

[ Pt TS TG BT U &F-TARIY 0 WaeRpIdt BT ITINT B Tl
ST 5 1
Advanced Scanning Electron Microscopy (SEM) is used to analyse the morphology of
the fragments found after the explosion.

TSTIS Wi+ ST HIGHIRDIUT (SEM) T IUANT faThie & a1 fid gl 3t |ea-T
(morphology) T faTAYUr A F g fovam ST g

Energy Dispersive X-ray (EDX) techniques are used for fundamental analysis of the
residues.

Tl fewuffa e (EDX) T &1 IUNT Sra=inl & Hifere fawawor & for farar S
|

Scientists also use thermal analysis to determine information about explosives such as
chemical activity and stability.

IR &1 IUANT fathics! & TRIaf=e fafaftr ok fRu=ar S SHaRt
T & & forg off v B
Additionally, fire is an important factor in any explosion — how it spreads, how far it spreads,
and the total loss caused by fire all depend on statistical data.
TS 3rerraT, el oft fawhie & ST Us Aewyuf o gt 8 — I8 A T 8, fbat R a
THad 8, 3R T I 1 11 $of JHaH ifeIg 3T W Ak a=ar g1
That's why experts use laser-based scene mapping and flashpoint testing to determine
the source of the fire and the presence of any combustible material that caused it to
spread.

Yo faRIvST AuR-SmeTia W AT SR waRige RET 1 IUanT ST & Hid 3R
IR Uerdf @t JufRAfa &1 udt M & fow vd € ol o &I Thar | Aeg 31|
Therein they decide whether it was an accident or an intentional explosion.

U & I8 71 foa1 o § % a5 geenwn o a1 gz fvar man fawwie |

Are only explosives experts mvolved'?

T Had

i gid 82

In the current incident, the role of the vehicle is crucial. Therefore, CCTV footage of the car
needs to be thoroughly examined to find out whether anyone got in or got down in order to
form an idea about the attacker.

oA e H a1 ot YfAPT 3fdd Heayyl 3 | 39, FR B FRAAE wew & ergds
m&mg%m%wwa%%ﬁéwﬁrwﬁwgsﬂmm,mmﬁ
UEIH 59 T |

A cyber-forensic expert is necessary to achieve this.

T R HA & [T T AEaR-BRAS vy Sawas ¢ |
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Again, experience says that in any accident, especially in organised heinous crimes like
explosions, the engine number and chassis number of the cars are changed before they
are used for the crime purpose.

3IHT T § fob fadt off gee 7, fadiva winfed gitra sramrel 9 faewpiel 7, Ri &
9 Ha¥ 3R AR R B WY F Ugel gad o1 o 2|

So it is necessary to find out the actual engine number and chassis number of the car with
the help of thermochemical examination, popularly known as etching.

TTRIT PR P ARATAS S o 3R AT e YHPTIPe GReT (S AR R TeRiT $
0 T S O 8) Pt Heg ¥ Tdl T TGRS ¢ |
Typically, the investigating agency employs a forensic physicist for this.

AR TR S Told 39 fore te By Wifas fagm & fFged st 21

Moreover, DNA analysis of the body parts found at the crime scene is a must, as their
families are waiting.

TGP AT, SURTY I TR UTT U YRR & 3TN BT SIYAU fATAWor 3iawaes 8, Fifds 39
gRaR Ucllem B2 3@ 8Id B

Therefore, in the event of an explosion, multiple divisions of a forensic science laboratory
must collaborate to assist investigators in solving the crime.

zafem, fowpie o fufa o, wRRYS g wahm=mer & &3 faumm &) siaearsi ot SRy
s & Hag & o7 9edrT 1 gl g |

This ensures that the scientific analysis of various evidence is presented before a court of
law.

U g5 gAY foan o § o fafte wiedt o agf=es farzewor srerera & wme weqd foan
Y|

Spectroscopy Chromatography

Irrc]lcjgﬂfy what substances g and Rgw Separate a mixture into its components
Interaction  of  light/electromagnetic Movement of substances through a medium
radiation with matter (paper, gas, liquid)

Spectra (graph showing intensity vs Chromatogram (peaks showing different
wavelength) substances)

IR spectrum for drug analysis HPLC to separate compounds in drug
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Why do astronauts wear
pressurised suits?

Why is it mandatory to wear IVA suits during ascent and descent of the spacecrafi?

Unnikrishnan Nair S.

pace is the vast area beyond the
earth’s atmosphere, filled with
stars, planets, and galaxies. In
this airless environment, one of
the most critical differences from life here

is the absence of atmospheric pressure.

Why is pressure important?
The atmosphere is a thick layer of gases
held around the earth by its gravity. It
protects us from harmful solar radiation,
keeps temperatures stable, and provides
gases to respirate. The atmospheric
pressure presses down on our bodies with
about 20 tonnes of force, but we don’t
feel it because our bodies have evolved to
push back with equal force, balancing it
out. As we go higher, the atmosphere gets
thinner and its pressure drops.

When a human body is suddenly
exposed to vacuum, a sequence of
sudden lethal effects occur, including

ebullism (boiling of bodily fluids at low
pressure), decompression (rapid loss of
atmospheric pressure in a spacecraft),
and lack of oxygen (hypoxia). The
absence of atmospheric pressure causes
gases to expand rapidly in the lungs and
tissues, leading to loss of consciousness in
seconds and death in a few minutes.

How are astronauts protected?
Astronauts wear special suits during
space travel for their safety.
Extra-vehicular activity (EVA) suits or
spacesuits are for walks and work outside
the spacecraft, like fixing external
components and conducting
maintenance. They have 12-14 layers and
serve as a personal spacecraft, protecting
its wearer against the vacuum of space,
extreme temperatures, radiation, and
space debris. Each EVA suit weighs
100-130 kg. Likewise, intra-vehicular
activity (IVA) suits are worn inside the
spacecraft and include a flight suit and a

pressure suit. A flight suit is a
general-purpose garment worn by pilots
and astronauts, primarily for fire
resistance, and protection against
environmental conditions like
temperature extremes or low pressure at
high altitudes. A pressure suit is a
specialised garment designed to protect
against the extremely low pressure
environment of high altitudes or space. It
provides full-body pressurisation, oxygen
supply, and thermal regulation, making it
more robust than a standard flight suit.
The pressure suit weighs about 8-10 kg
and has two or three major layers,
depending on the model.

In 1961, Yuri Gagarin, the first human
to go to space, wore a specialised IVA suit
called SK-1. The U.S. and Russia have
developed eight to 10 IVA suit designs.

Is wearing an IVA suit mandato;
In the tragic Soyuz 11 mission in 1971,
three cosmonauts died when returning to

Why do astronauts wear pressurised suits?

Sfafves arft gaTaged e wii ved 82

o Why is it mandatory to wear IVA suits during ascent and descent of the spacecraft?

3fae I & IFHA (ascent)

Space and Atmospheric Pressure

3iafves SR argwHsHIa are

e Space is the vast area beyond the earth’s atmosphere, filled with stars, planets, and

galaxies.

3R 3BT (descent) F SR IVA Jc ugn

the earth. When the crew’s descent
module separated from the orbiting
module, a vent valve meant to balance
cabin pressure opened too early at about
168 km altitude. It didn’t close properly,
causing the air to rush out quickly,
suffocating the cosmonauts. The disaster
led to major safety changes in the Soviet
space program, including bringing in a
mandate to wear IVA suits during ascent
and descent. These phases are dynamic
and under exigency may involve high
G-forces, sudden loss of cabin pressure,
extreme heat, and vibrations, all of which
pose serious risks.

Which IVA suit does Gaganyaan use?
In Gaganyaan, India’s first human
spaceflight mission, the ‘gaganyatris’ will
be using the Russian Sokol KV2 suit
manufactured by Zvezda. The suit
consists of two layers: an inner pressure
bladder made of rubberised
polycaprolactam to remain airtight, and
an outer restraint layer of white nylon
canvas for structural support and
protection. Many astronauts have worn
the Sokol suit and it has been involved in
more than 128 Soyuz crewed missions.
While the Sokol suit provides vital

assurance, it also underscores a key phase

in India’s space journey: leveraging global
expertise while pursuing the goal of
indigenous human spaceflight capability.

Unnikrishnan Nair S. is Former Director,

VSSC; Founding Director, HSFC.

THE GIST

-

The atmosphere is a thick layer
of gases held around the earth
by its gravity. It protects us.
from harmful solar radiation,
keeps temperatures stable,
and provides gases to
respirate.

v

A pressure suit is a specialised
garment designed to protect
against the extremely low
pressure environment of high
altitudes or space.

-

In Gaganyaan, India’s first
human spaceflight mission, the
‘gaganyatris’ will be using the
Russian Sokol KV2 suit
manufactured by Zvezda.

Sifrard i 87

%Waqﬁ$m$wmm$%,Gﬁaﬁ,uﬁeﬁ?mﬁﬁwge’ﬂ
|

e In this airless environment, one of the most critical differences from life on Earth is the

absence of atmospheric pressure.

59 fafa araravor &, gt & Siiae ¥ 9ad Heayy! SiR argHSH gTd $T (UG 5|

Why is pressure important?

K|

g2

o The atmosphere is a thick layer of gases held around the Earth by its gravity.
qgHSH N9 #1 TP W W 8 S Pt & [Hardyul gRT STH aRT 3R &t g1 3|

e |t protects us from harmful solar radiation, keeps temperatures stable, and provides
gases to respirate.
I% g TP R® AR 61 I TRem ver &1 8, v & RR [T §, SRR\ &
fore A9 Sudtsy HRIAT B

e The atmospheric pressure presses down on our bodies with about 20 tonnes of force, but
we don't feel it because our bodies have evolved to balance it out.
IHSHT E §UR TR TR TTHT 20 1 96 ¥ G919 S[Adl 8, Al 81 39 Ay ol Hd
i AR TRR 7 34 Agfera w1 & g faery fopan 21
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As we go higher, the atmosphere becomes thinner and its pressure drops.

S-S BH TS IR o1 8, IHSd UadT giaT SiTdl @ 3R SUHT 9 &H gl SIrdl 2 |

Effects of Vacuum on Human Body
ATd YRR W FHafa &1 yua

When a human body is suddenly exposed to vacuum, a series of lethal effects occur,
including ebullism (boiling of bodily fluids at low pressure), decompression, and lack of
oxygen (hypoxia).

OId A4 YRR & @ Fafa & Tud § A1 1 @, o grad THEl &1 T 48l Sad
Bt g, fored sgferest (W gara R IS @Ra uerdf &1 IaaT), SHURH, 3R sifRiiw

Ft HHI (FrsuiiRTan) T g1
The absence of atmospheric pressure causes gases in the lungs and tissues to expand
rapidly, leading to loss of consciousness in seconds and death in a few minutes.

G4 & 1T J gl SR SHadi # 19 delt § bt oIl 3, s oo ddbs |
B @I 3R o e & Heg &1 ol B

How are astronauts protected?

fafves arhal Bt JRem FA 1 A 82

Astronauts wear special suits during space travel for their safety.

3fafver At ot JRem & e siafver amn ¥ R faRiy e uga €1

Extra-Vehicular Activity (EVA) suits or spacesuits are used for spacewalks and external
repairs.
aﬁl-@ﬂgwﬁhﬁ (EVA) € 1 TRRYE &1 I fafles & ge 3R aredt wvwra
F 5 forg fopam SiTan g

EVA suits have 12-14 layers and act as a personal spacecraft, protecting against vacuum,
extreme temperatures, radiation, and space debris.

EVA ¢ # 12-14 WRd 81t § 3R U8 safcrara siaf¥er a1 ot (ke & & &, ot a4,
et oA, fafevor oiiv siafver Ao 4 TRen e 2|

Each EVA suit weighs 100-130 kg.

TA% EVA e BT gl 100-130 faumd giar |

Intra-Vehicular Activity (IVA) suits are wom inside the spacecraft and include a flight suit
and a pressure suit.

Sel-IgeR Ulaefddt (IVA) e siafver ar= & iR ug- 9d € iR 378 wiTge 9¢ 38R
IR e I g B

A flight suit is a general-purpose garment for fire resistance and protection from
extreme temperatures or low pressure at high altitudes.

FATSC ge U ATHIRT SUART BT URYT §, S NT A RE&T 3R s araar= a1 $H g1
Y §919 Ua Rl 5

A pressure suit is designed for protection against extremely low pressure and provides
full-body pressurisation, oxygen supply, and thermal regulation.

e DI 3fcdd B I A FR&MT & o1 §/-1 71 5 3R I8 PR IR BT g19 frazwr,

Siferfter 3myfef sk anfta frgzror v sRar 3|

The pressure suit weighs 8-10 kg and has two or three major layers, depending on the
model.

WIR Y HT ao 8-10 FHaATITT g1a1 3§ 3R 3TH Hisd & SFUR &t a1 i T uvd gt 5|

Historical Development of IVA Suits
IVA Y &bl

In 1961, Yuri Gagarin, the first human in space, wore a specialised IVA suit called SK-1.
1961 |, g TR, S 3fafve § I arat uga afad 3, 4 T faIV IVA e SK-1 Ug1 Tl
The U.S. and Russia have developed 8—10 different IVA suit designs.
AP 3R T4 7 8-10 fAfia yHR & IVA Te fEwrs fowmia fhu 5l
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Is wearing an IVA suit mandatory?

T IVA ¢ Tg=T1 sif~ard 82

In the Soyuz 11 mission (1971), three cosmonauts died during re-entry due to loss of
cabin pressure caused by a valve malfunction at 168 km altitude.

TGS 11 = (1971) B, @9 SreiHicy & g g3 o« 168 frit Farg W ared @RIt &
HRUN B4 BT ga1d @ g1 T[T
The tragedy led to major safety changes in the Soviet space program, making IVA suits

mandato%durln ascent and descent.
;ﬁﬁuaam&amﬁw&v&nﬁm%qm % d8d I8
aﬁ?aﬁma?aﬂmvmaguﬁmarﬁaﬁm%mnw

These phases are high-risk due to G-forces, pressure loss, heat, and vibrations.

éﬁawaaﬁh@wmﬁaﬁ%wﬁ?sqﬁaﬂﬁmmmaﬁ?mﬁwa?ﬁ
|

Gaganyaan and the Sokol KV2 Suit
TR 3R WP Id KV2 e

In Gaganyaan, India’s first human spaceflight mission, astronauts will use the Russian
Sokol KV2 suit made by Zvezda.

TR, YRd & Ugd AFa Siafve fRe 3, siaier anh sdwer g1 fAftfa w4t Siea kv2
g &1 SUIAN B |

The suit has two layers: an inner pressure bladder made of rubberised polycaprolactam,

and an outer nylon canvas layer for protection.

I YC A&l IRd Biell & Wmﬁ%@ﬁm T SigEHt a9 W, SR gRen & i
TS ST $eTaT W

The Sokol suit has been used in over 128 Soyuz crewed missions.
B Y BT ITANT 128 | 3w Wge ara = & fvar s g 8|

It represents India’s phase of leveraging global expertise while developing indigenous
human spaceflight capabilit

ww%wwmm%w%ﬂmﬁﬁmmmmﬁmmm
AMY SHafes IS T [AHRId I 61 3
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What's the status of the rare
earth hypothesis?

Findings from the Kepler and James Webb Space Telescope suggest that while earth-sized planets in habitable

zones are not as rare as once thought, the conditions necessary for complex life may still be uncommon

Vasudevan Mukunth

he rare earth hypothesis was

proposed in a 2000 book by

palaeontologist Peter Ward and

astronomer Donald Brownlee.
It argues that while simple, microbial life
may be common in the universe,
complex, multicellular life is likely
uncommon. The idea is rooted in a
particular place in the universe meeting a
chain of successive conditions.

While we often talk about life as
ranging from simple (e.g. bacteria and
yeast) to complex (e.g. humans and
octopuses), life itself is a complex
phenomenon and the product of many
factors falling in place. Studying these
factors on the earth itself has been an
arduous and even now an unfinished
task; and looking for them on planets
located several light years away remains
extraordinarily fraught. Scientists
studying the possibility of life on other
planets have busied themselves with
particular aspects over time. Some focus
on planetary ingredients such as a rocky
world with surface water in the habitable
zone of the host star. Other scientists have
been concerned with system-level
architectures such as giant planets in
particular places in the universe. Still
others have been looking into long-term
climate regulation and a persistent
atmosphere. And so on.

Since 2000, we have accumulated
significantly more data about exoplanets
and planetary science. And the big
picture that has emerged is mixed: several
conditions required for life look less
restrictive than scientists once feared
whereas many others look harder to meet
than scientists had hoped.

Understanding a planet

Let’s consider how often potentially
habitable earth-sized planets occur.
Studies based on early data from the
NASA Kepler telescope (2009-2018)
suggested that a significant fraction of
sun-like stars in the Milky Way galaxy
hosts small planets receiving starlight
comparable to what the earth receives.
One study even found that roughly a fifth
of sun-like stars may harbour earth-sized
planets in their habitable zones, although
the data had many uncertainties.

More recent work has concluded,
based on Kepler data, that there’s a
non-negligible rate at which rocky planets
occur in the habitable zones of stars
called GK dwarfs. These and similar
findings have concluded that worlds of
roughly the right size at roughly the right
distance from a suitable star are not rare,
thus weakening the most sweeping claim
in the hypothesis. The question has thus
shifted from ‘where a planet is’ to ‘what a
planet is like’. In the solar system,
Mercury is too close to the sun to host
earth-like life whereas Pluto is too far
away. But while both the earth and Venus
are in the sun’s habitable zone, Venus’s
atmosphere renders it deadly for
earth-like life.

One important open issue is whether
small planets around cool, active M-dwarf
stars can retain their atmospheres and
surface water over billions of years.
Modelling studies have indicated that
planets that spend millions of years
exposed to intense stellar radiation — like
that M-dwarf stars are known to emit —

Anillustration which shows a hycean world — an exoplanet with a liquid water ocean beneath a
hydrogen-rich atmosphere — orbiting a red dwarf star. REUTERS

tend to lose water and build up
false-positive oxygen atmospheres.

Say intense ultraviolet radiation from
an M-dwarf star breaks up water
molecules on the planet: H20 < H+ + OH-.
Further breakdown leads to O and H
atoms accumulating in the atmosphere.
Over time, the H escapes to space more
easily than O, and the O atoms left behind
pair up to form O2. If there aren’t enough
surface ‘sinks’ that can absorb this oxygen
fast enough — the way rocks and oceans
do on the earth — the 02 will accumulate.
When a telescope looks at this planet and
finds an excess of oxygen in its
atmosphere, scientists may think the
planet’s surface has photosynthesis,
which is how the earth’s atmosphere has
lots of oxygen. But it’s actually due to the
M-dwarf star’s radiation.

On the other hand, some planets
around M-dwarf stars can keep their air
for a long time, even if most can't. If the
star’s magnetic outflows — streams of
charged particles blown off the star by its
magnetic field — are weak or shaped in
such a way that they don’t hit the planet
hard, and if the planet is farther out and
cooler, its atmosphere will be eroded
more slowly. A strong planetary magnetic
field can also deflect a part of the stellar
wind, while a massive planet with
ongoing volcanic activity can replace
some of the lost gases.

These are all system-specific conditions
that require a specific mix of star activity,
magnetic fields, orbit, planet mass,
rotation, and internal heat. When they
line up well, a planet can retain its
atmosphere for billions of years. However,
such planets are in the minority because
M-dwarf stars often produce strong flares
and many close-in planets lack strong
magnetic shields.

Scientists can directly test these

observations today. Using NASA’s James
Webb Space Telescope (JWST),
astronomers have started measuring the
heat emitted from nearby rocky
exoplanets. In TRAPPIST-Ic, which is
located near the inner edge of its system’s
habitable zone 40.7 lightyears away, the
JWST has ruled out a thick atmosphere
rich in carbon dioxide. Previously,
scientists using JWST data had also found
that the innermost planet, TRAPPIST-1b,
likely lacked a substantial atmosphere.

These are only two worlds in one
system, yet they show that earth-sized
isn’t synonymous with earth-like.
Scientists still need more measurements
of cooler, more temperate planets to
understand how often atmospheres
survive where earth-like life could
plausibly persist.

Climate stabilisation

Another pillar of the rare earth
hypothesis is long-term climate
stabilisation. On the earth, the weathering
of continental rocks and the recycling of
carbon between the earth’s interior and
the atmosphere have buffered the climate
over geologic time. Many researchers
have linked this buffering to plate
tectonics, which subduct a carbonated
crust and build new surface rocks. This
said, the interiors of planets behave in
different ways. Rocky planets can have
one stiff shell that barely moves, long
quiet times broken by short bursts of
crust movement or plate-like tectonics (as
on the earth). A planet can even switch
between these modes over time. Some
models also show that without modern
plate tectonics, a planet might still keep a
habitable climate by balancing volcanism
(which adds gases), weathering (removes
gases), burial (traps materials), and
crustal foundering (sinks the crust).

Scientists don’t have consensus either:
while plate tectonics could help maintain
a stable climate that in turn can support
complex life, it may not be strictly
required for life to begin.

The role of giants

A third line of debate is the role of giant
planets like Jupiter. The old intuition was
that Jupiter ‘shields’ the earth by
deflecting comets and asteroids.
Subsequent studies have complicated this
story, however. Depending on a giant
planet’s mass and orbit, scientists have
found that it can reduce or increase the
flux of impactors to the inner system and
it can also deliver water-rich bodies early
on. In other words, there seems to be no
universal ‘filter’ on this front; it all
depends on the system’s architecture.
This conclusion has weakened the claim
that a Jupiter-like planet is a necessary
precondition for complex life on a rocky
planet in the same system.

Thus, on the question of finding small,
temperate planets, many scientists today
argue that the occurrence rate of
earth-sized planets in the habitable zones
of sun-like stars is non-zero and may be a
few tens of percent, per Kepler data,
depending on the definitions and
extrapolations. That undermines the
notion that the earth’s basic orbital and
size configuration is vanishingly
uncommon. On the other hand, on the
question of planets’ ability to retain
atmospheres, have long climate cycles, be
able to avoid catastrophic events, and so
on, the data has become more sobering.
The results keep open the possibility that
truly earth-like surface environments
supporting complex biospheres are less
common than the count of earth-sized
planets in the habitable zone would
suggest.

Not definitive

Two more threads bear on the rare versus
common debate. First, a recent effort to
place an upper limit on the number of
earth-like planets emphasised that a lot
hinges on atmospheric processes that
scientists can’t yet survey at scale.
Second, searches for technosignatures —
signs of technology made by
extra-terrestrial life, especially things
nature is unlikely to produce on its own —
have sharpened the limits on the
prevalence of civilisations whose activities
emit radio waves (such ‘radio-loud’
activities on the earth include
broadcasting for TV and radio and air
traffic control). Multi-year surveys of
thousands of stars by the Breakthrough
Listen project haven’t found any
convincing signals so far. While not
detecting something doesn’t prove that
it’s absent, it sets upper limits on how
common it could be in the cosmos.

Taken together, the rare earth
hypothesis remains plausible for complex
life but it can’t be said to be demonstrably
true. At this juncture, three developments
could change the picture: (i) if scientists
detect atmospheres on rocky, temperate
planets, preferably around sun-like stars,
showing gases consistent with active
surface water cycles; (ii) if scientists place
stronger better constraints on tectonic
regimes on exoplanets (even indirectly),
indicating whether long-term climate
stabilisers are widespread or rare; and (jii)
scientists detect biosignatures or
technosignatures. The first steps are
already underway. Extremely large
ground telescopes currently under
construction as well as future space
missions are aimed squarely at planets
with temperate atmospheres.

Until their observations mature,
however, a fair summary seems to be:
while microbial life could be common,
long-lived ecosystems straddling land and
ocean and capable of producing complex
life may still be scarce. This seems to be as
far as the data can take us today.
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What'’s the status of the rare earth hypothesis?

IR 3 yRpeuT 91 fRUfa |82

¢ Findings from the Kepler and James Webb Space Telescope suggest that while earth-
sized planets in habitable zones are not as rare as once thought, the conditions
necessary for complex life may still be uncommon.

Wﬁ?ﬁﬂﬁ@ﬂ%@ﬁﬂ%mm%ﬁ?ﬁmﬁ(habitable zones)ff
Tt F PR & TT U B! o] H - g a1 8, Aicb SIfedl Sia & g S1azad
gf¥fRuferar anft off gy &) Taeht 31

Rare Earth Hypothesis
g

v

e The rare earth hypothesis was proposed in 2000 by Peter Ward (palaeontologist) and
Donald Brownlee (astronomer).

TR 3 R g 2000 # sitarzd fagm diex a1 SR TR SiHIes SI8Telt gRI
PESICRECARIERIT

e |t argues that while simple microbial life may be common, complex multicellular life is
likely uncommon in the universe.

Ig HEd! ¢ [ TR JeAsitdt sftas I g1 Uahd1 8, Al wifed SgPIRIPHT sl yad:
gAY ]l

e The idea depends on a chain of successive favourable conditions occurring in a particular
region of the universe.

g faaR seis & foe faRIv YR & TR srge uRfRAfadt & fies W Rk s=ar g

e While we often talk about life ranging from simple (bacteria, yeast) to complex (humans,
octopuses), life itself is a complex phenomenon resulting from many factors.
e B Sffa 1 910 IR 8, I 89 38 IR (SE 1T, TRe) T Ao wifed ([, Sifaeiud)
% T §, TR Sita- W 3% HR| ¥ Fftfa te wifea uferar 71

e Studying these factors on Earth has been difficult and incomplete, and finding them on
planets light years away is extraordinarily challen

ing.
quWawmqﬁmﬁWaﬁ?awwg, %ﬁ»—{maﬁgv@auﬁwﬁ
QST e gedigut g |
e Scientists studying other planets focus on specific aspects:
3 BT IR Slid BT ST A dTel I $3 I Tgegeii W g ea & —
o Some focus on rocky planets with surface water in the habitable zone.
FS TS SATATH T &F & Jagt ofdt aTd TAHe Jgi R e Higd dxd g1
o Others study system architectures like the role of giant planets.
$S 3 Rived TRa-mei o fasmme wel 3t fRuf &1 sremg axd B

o Some research climate regulation and long-term atmospheres.

FO aFD STaary WA AR e1ire arqHs fRREr &1 31e0g- 33d & |

New Qata and In_si htsw
T IS 3R sm%@m

e Since 2000, more dat@ has been cqllected abouft exoplanets and planetary science.
It 2000 F §T T Bl 3R ITET U} W 34 3iihs b fHu MU 5|

e The picture is mixed — some conditions for life appear less restrictive, while others are
harder to meet.

fRfS frfda § — T2 Sia & forg srawae <1d &0 ufdeuraTs 8, Tafds o/ & @1 &A1
3iftre BT 3|

Understanding a Planet

TS U DI GHgI
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Studies based on NASA’s Kepler Telescope (2009-2018) suggested that a large fraction
of sun-like stars may host small planets with similar starlight as Earth.

ATHT & PR TARBIT (2009-2018) TR 3R fezat = Taba fean i g o aRY &1 1
g1 R B1e Ul &t Aoa! &R Yl g Sl ot it aRSIT A= U 7 B

One study found that nearly one-fifth of sun-like stars may have Earth-sized planets in their
habitable zones, though with uncertainty.

T S T ORI T fo T e e g SR R T ot T avv 9 gt ¥
PR & TG 1 WIS B Hebell 5, BIelieh 380 H© SHRETATT off|

Later data shows a non-negligible rate of rocky planets around GK dwarfs, indicating
Earth-sized planets are not rare.

TG & il I TaT 9l [ Sitds §aTh aRI & U JUd Ul &1 s Hgeaqui & Higg
2, o e Ty a1 2 i et 39 g gt e B
The question has shifted from where a planet is to what a planet is like.
39 UY TG g1 ¢ [ UG Bl 8, 91ch Jg & [ IS haT gl
In our solar system Mercury is too close to the Sun and Pluto is too far away.
A qU G & 9gd e ¢ SR Wel 950 R &
Though both Earth and Venus are in the habitable zone, Venus’s atmosphere makes it
deadly for life.

T gt 3R 3[ep ST ST A &5 1§ €, Afth b &1 argHs d Sl & fore g §1

M-Dwarf Stars and Atmosphere Retention

TH-SATH IR 3R argHse H&m

A key question is whether small planets around M-dwarf stars can retain atmosphere and
surface water for billions of years.

TS UHW UY T8 & & 71 TH-gard aRf & IR} 3R BY¢ U8 3Ral a8 ad argHed 3R ddat
T $I U X FHhd 5|

Intense radiation from M-dwarf stars can break water molecules (H,O — H* + OH") and lead
to false-positive oxygen buildup.

TH-§aTh R} @1 i fafesor Sdt 3ru[sft $f g ¥l § (H,0 — H* + OH-) 3R 3T T
STRiterT e &) wHar g

When telescopes detect excess oxygen, scientists may wrongly assume photosynthesis,
though it's caused by stellar radiation.

SRS T T T §, o AT 38 WehTRT HRAWUT BT GRUMH A
W , S R H I8 R fafepvor & BRI ST 2|

Some M dwarf planets may retain their atmosphere if the star's magnetic outflows are
weak and the planet has a strong magnetic field or volcanic activity.

$S TH-ZATh Tgl &1 aTgHSd 1 3¢ Yl § AfS IR & Gad I gald HHuIR 81 AR T8 &
HoTgd AT &7 1 ST A 8|

Such stable planets are a minority because M-dwarf stars often produce strong flares, and
close-in planets lack ma% netic shields.

T RR UT SeqH@I® ¢ Hifd TH-SATh dIR UT: i faehie (TaaR) 309 axd § iR
fiFeadl T8l & weled ge@Ta ad el el

Recent Observations by JWST

SR 39 W AP H BT P STadip

Using NASA’s James Webb Space Telescope (JWST), scientists are measuring heat
emission from nearby rocky exoplanets.

AT & SR 39 WY SHATHIT (JWST) B Terdl § 391e Hevead! uydia arer et 3
e arell ST BT AU R &

In TRAPPIST-1c (40.7 light years away), JWST ruled out a thick CO,-rich atmosphere.
TRAPPIST-1c (40.7 USRI a¥ gR) TR JWST 7 ¥9 HTa STZAIATSS-TY% argHSd Bt
YT BT ADHRI
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Earlier, JWST also showed that TRAPPIST-1l_) I‘ikely lacks a substential atmosphere.
Ugd, JWST = g ot urn i TRAPPIST-1b B T4dd: Hgaqul argHsd g ¢
These results show that Earth-sized does not mean Earth-like.

3 gfvomH gifd B 6 qedt & 3R &1 81 Sifard =0 & gedY o g1 el 2

Scientists need more data on cooler, temperate planets to know how often atmospheres
survive where life could persist.

QD! P 3, AHH gl IR 3R 31fh ST T AIIhdT § dlf d I8 THY I & Sftad &
3TPd AgHSH fha- R RR WU T

Climate Stabilisation

SIedrg

Another pillar of the rare earth hypothesis is long-term climate stabilisation.

%g?fu Tt BT (rare earth hypothesis) &1 T& 3R WY @1 STaarg fRSHor
|

On the earth, the weathering of continental rocks and the recycling of carbon between
the earth’s interior and the atmosphere have buffered the climate over geologic time.

g TR HETEIT Tl BT 3T (weathering) 3R T2t & et U 3R argvisa & &t
HIa BT AUl Y # STeraTg Pl fRR sF1Y 3@ § |

Many researchers have linked this buffering to plate tectonics, which subduct a carbonated
crust and build new surface rocks.

ﬁ Memarel 3 39 R B We faadfaa (plate tectonics) | GﬁST % S PrEeS
P DI YPAB 1 A STl € 3R 3 Has! ggr41 o1 fAmfor st 1
The interiors of planets behave in different ways.

7ol & WA T SerT-3renT i) ¥ SqagR Fd & |

Rocky planets can have one stiff shell that barely moves, long quiet times broken by short
bursts of crust movement, or plate-like tectonics (as on the earth).

Ty gl (Rocky planets)ﬁwwqﬁﬁm%\?ﬁm@%ﬂ?ﬁ% oS XM I B
I1G B B AIS! garad gidl o, a1 Wie St fagd= et G fb gadt w 8) 8 It 21

A planet can even switch between these modes over time.

TS U8 I & 1Y 9 dIb| & dId g6 W opar gl

Some models show that without modern plate tectonics, a planet might still keep a habitable
climate by balancing volcanism, weatherln%burlal and crustal foundering.

$S Hisd 3w § & snyfs f1 1t e UIg waraTHRry T (volcanism),
S{U&T (weathering), el &1 B (burial), 3R P BT gdHT (foundering) & S T
§IHR ST STeaTyg (habitable climate) ST G J&HdT g |

Scientists don’t have consensus either: while plate tectonics could help maintain a stable
climate that supports complex life, it may not be strictly required for life to begin.

aRTH®! & s ol wenafd A8l ¢: We faad~e! sifed sitaw &1 g9= 37 ard fRR Saarg
N TG § HeE HR Tabalt ©, Al siia &1 LI & forg g sifrard =gt 8 Taedt|

The Role of Giants

foramrer wrst &1 et

A third line of debate is the role of giant plenets like Jupiter.
Nt s @t o gewufa 9 fawme a8l @t Y 3 i 2|

The old intuition was that Jupiter ‘shields’ the Earth by deflecting comets and asteroids.

g,ﬂmﬁm%tﬂﬁﬁwﬁmupmnm&ﬁ ST DI AISHR Tl B &1 Bl

Subsequent studies have complicated this story.
1S & T A 39 B! Bl SR wfed a1 faar 7

Depending on a giant planet’s mass and orbit, scientists have found that it can reduce or
mcrease the qux of impactors to the inner system and deliver water-rich bodies early on.

FeT R R $3d ge, dfAe! 3 uran § % g8 Simard e ara
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St (impactors) & UdTE &1 & AT 3HRIF H TP &, 3R URMG Ty H wa-aq5 fust
&I UgdT qHar g

There seems to be no universal filter on this front; it all depends on the system’s
architecture.

39 fovg | 315 ardifie fiseex el 8; 98 It avg & RIReH 3t [IEAT (architecture) TR
R FRaT 81

This conclusion weakens the claim that a Jupiter-like planet is necessary for complex life
on a rocky planet.

T8 Feerd 3 21a & HHSIR Il ¢ (& gewufa S 78 fF vdia v wefea e &
e sz B

On Earth-sized Planets and Habitable Zones

Tl & MHR a1 U SR it A &=

Many scientists argue that the occurrence rate of Earth-sized planets in the habitable

zones of sun-like stars is non-zero and may be a few tens of percent, as per Kepler data.
I &1 Bl & i g S aRY & Sita ag 85t 3 gt & PR ara T8l Bt

SUFRAFY &R T Y & 3R T0 TR (Kepler 32T & 3MWR) 81 9&di 2|

This undermines the notion that the Earth’s orbital and size configuration is vanishingly

uncommon.

Ig YRUM HHSR TSl © [ Gl BT BT 3R ATHR B TG 3 gaH g

On the other hand, the data on planets’ ability to retain atmospheres, have long climate

cycles, and avoid catastrophic events is more sobering.

OR1 3R, W) P aTgHE ST @ Bt &Har, Srdfwriere saary @i, iR faAmRret

13N A F99 & 3MHS % AU HI aTd 5|

The results suggest that truly Earth-like surface environments supporting complex

biospheres may be less common than the number of Earth-sized planets would suggest.

gRUT §aTd § & Sifed SaHsd (biospheres) &1 THYT FRA aTd arad # Jdt S Hagt

TRl il & SATHR a1 T8l 31 H&I | FH JHHI 81 9hd 7 |

Not Definitive_

Two more threads bear on the rare versus common debate.

Y FATH AT 969 W a1 3R Ugq UHTa Sad g |

A recent effort to place an upper limit on the number of Earth-like planets emphasised that
a lot depends on atmospheric processes that scientists can’t yet survey at scale.

T & U T B Q1 5 U8l @t 6l o1 U HHr Fuiid a1 & SIRke &t 1T, o
%%nzgw@wwmﬁwﬁﬁm%ﬁ%WHﬁaéﬁuﬁ
W |

Searches for technosignatures — signs of technology made by extra-terrestrial life —
have sharpened the limits on radio-loud civilisations.

TFIRAIR (technosignatures) — T WIS sfig gRT fAffa e & dba — o
Gret A ¥Ear-afea wuarsi wR direft & 3R wy fHar g |

The Breakthrough Listen project, after multi-year surveys of thousands of stars, hasn’t
found any convincing signals so far.

A5y 9= uf¥dIsHT (Breakthrough Listen project) 7 89TRI dRI & &3 qul adb A& &
9IE 34 AP s [AYT-g Tbd =81 uran g

While not detecting something doesn’t prove that it’'s absent, it sets upper limits on how
common it could be in the cosmos.

gIdifer Tl diel BT uar 7 a1 39! SuRRUfG J1fad g o, b I8 59 d1d &1 SHud
Hrur 79 IR ¢ b 98 saie B faa-t arE 81 9o g |

Taken together, the rare earth hypothesis remains plausible for complex life, but it can’t
be said to be demonstrably true.
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T T 8] Pal ol hd|

e Three developments could change this picture:

zﬂq%mwaﬁﬁwm%

Detection of atmospheres on rocky, temperate planets showing gases consistent

with surface water cycles.
T,

Ui 98l W argHsd &1 Wi, oFH ofd Tl & 3=y 19 8|

o Stronger constraints on tectonic regimes on exoplanets, showing if long-term
climate stabilisers are widespread or rare.

R

faadfe® a3l (tectonic regimes) W 31f® Tie WY, S fammt fe

TR
e Sraarg RS 3 § a1 gy |
Detection of biosignatures or technosignatures.
wifdw a1 Menfreta ddal (biosignatures / technosignatures) CHRCIST
o The first steps are already underway, with extremely large ground telescopes and future
space missions focusing on planets with temperate atmospheres.

RS HeH Uga T g1 I3 &, S orcdd 98 Uds ferpiy

=i agHs e ard A8l R Hisd |

3R yfasg $t siafver fre=

e Until their observations mature, a fair summary is: microbial life could be common, but
complex ecosystems capable of supporting long-lived, land-ocean life may still be scarce.

e P 3BT

B ST, 99 d U Sfod IRIN I8 §
(microbial life) ATHT 81 Tabd B, Al TIA-Hs MuTRa wifes

& ggaeita sia=
GES

(ecosystems) aﬁaﬁmmﬁﬂaqaﬁwww 3t lﬁgﬁﬂﬁﬂﬂﬁ%l

Questions and Answers to the previous day’s daily quiz: 1. Tycho
Brahe observed the 1572 supernova in this constellation. Ans:
Cassiopeia

2. The title Tycho Brahe gave to his 1573 treatise. Ans: De nova et
nullius aevi memoria prius visa stella, or “On the new star, never
before seen in the memory of any age.”

3. The distance of the remnant of SN 1572 from Earth. Ans: Current
estimates place it roughly 8,000-9,800 light years away

4. In the standard Type la supernova model, this initiates the explosion
of the white dwarf. Ans: The white dwarf accumulates material
from a companion star until it reaches a critical mass, triggering
a thermonuclear runaway

5. The reason why Tycho Brahe’s observations were considered
groundbreaking. Ans: His precise parallax measurements
demonstrated that the phenomenon lay among the distant stars,
not in Earth’s atmosphere, challenging centuries of astronomical
assumptions

6. This philosophical doctrine was unsettled by the appearance of SN
1572. Ans: The Aristotelian belief in a perfect, unchanging
celestial sphere was shown to be unreliable

Visual: Identify this image. Ans: A star map of the constellation
Cassiopeia showing the position of the Supernova of 1572

Early Birds: Nobody got all the correct answers

meaning it was far beyond the Moon'’s orbit.

QuIZ

Tycho Brahe’s Observation of the 1572
Supernova (SN 1572)

* On 11 November 1572, Danish astronomer
Tycho Brahe observed a bright “new star” in
the constellation Cassiopeia.

* This “new star” was later identified as a
supernova, designated SN 1572, also known
as Tycho’s Supernova.

* Its peak brightness was around magnitude
-4.0, making it brighter than Venus and visible
even in daylight.

» The event occurred in the Milky Way galaxy
and challenged the long-held belief that the
celestial realm was unchanging.

Historical and Scientific Significance

» Tycho’s detailed observations showed that the
“new star” exhibited no measurable parallax,

* This observation disproved Aristotle’s theory that the heavens were perfect and unalterable.

» The discovery encouraged the scientific community to improve instruments and record celestial
positions more accurately.

* It became a landmark in the transition from classical astronomy to modern scientific
astronomy.

* SN 1572 remains one of only a few supernovae observed with the naked eye in the Milky Way,
providing invaluable historical data for modern astrophysics.
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Astronomical Details

* SN 1572 is classified as a Type la supernova — a thermonuclear explosion of a white dwarf star
in a binary system.

* Observations by NASA’s Chandra X-ray Observatory have revealed shock waves and clumpy
debris expanding from the explosion.

* The distance to the remnant is estimated to be around 8,000-10,000 light-years from Earth.

» The expanding shell continues to emit X-rays, helping scientists understand the life cycle of stars
and the dynamics of stellar explosions.

Cassiopeia Constellation and Location

* The constellation Cassiopeia is easily recognisable by its distinctive W-shaped pattern of five
bright stars in the northern sky.

* Tycho’s Supernova appeared near the central region of this W, visible even to the unaided eye.

* The precise location of the supernova helped astronomers confirm that the event occurred beyond
Earth’s atmosphere, strengthening the concept of a dynamic and evolving universe.

Recent Research and Updates

* Modern telescopes such as the James Webb Space Telescope and Gaia mission have been
used to refine data about SN 1572’s remnant and its surrounding environment.

* Spectral studies confimm its classification as a Type la supernova, resulting from the explosion of
a white dwarf that had accreted too much material from a companion star.

* Recent analyses suggest that before the explosion, the progenitor system may have created a low-
density cavity around itself, influencing how the remnant expanded.

* Scientists continue to search for the possible surviving companion star, though none has yet
been conclusively identified.

Tycho Brahe’s 1573 Treatise — “De nova et nullius aevi memoria prius visa stella”
(On the New Star, Never Before Seen in the Memory of Any Age)
Historical Background

* In November 1572, Danish astronomer Tycho Brahe observed an exceptionally bright star in the
constellation Cassiopeia, later identified as a supernova (SN 1572).

* The star appeared suddenly, shone brighter than Venus, and remained visible for about 18
months, even in daylight at its peak.

* This event challenged the Aristotelian belief that the heavens were immutable and unchanging.
* In response to this celestial phenomenon, Tycho Brahe composed a detailed scientific treatise in
1573, titled “De nova et nullius aevi memoria prius visa stella.”

Meaning and Translation

* The Latin title translates to: “On the new star, never before seen in the memory of any age.”
 The phrase “nova stella” means “new star,” from which the modern term “nova” and
“supernova” are derived.

Purpose and Context of the Treatise

* The treatise was written to describe Tycho’s observations and measurements of the new star
and to analyze its astronomical and philosophical implications.

* It represented a turning point in scientific thought, blending precise empirical observations with
mathematical reasoning.

* Tycho sought to reconcile the new discovery with both astronomy and natural philosophy,
while carefully avoiding religious controversy prevalent in 16th-century Europe.
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Key Observations and Findings in the Treatise

» Tycho meticulously recorded the position, brightness, and colour of the new star over time.

* He used angular measurements relative to nearby stars in Cassiopeia to determine its fixed
position.

* Importantly, Tycho found no measurable parallax, proving that the star was not located within
Earth’s atmosphere but in the celestial realm beyond the Moon.

* This directly contradicted Aristotle’s cosmology, which stated that the celestial spheres were
unchangeable and perfect.

» Tycho’s data demonstrated that change could occur in the heavens, laying the groundwork for a
scientific revolution in astronomy.

Structure and Style of the Work

* The treatise was written in Latin, the scholarly language of Europe at the time.

* It was structured as both a scientific report and a philosophical commentary.

* The tone reflected Tycho’s transition from traditional Aristotelian thought toward empirical and
mathematical astronomy, which would later influence scientists like Johannes Kepler.

Impact on the Scientific Revolution

* The publication of “De nova stella” was a milestone in observational astronomy.

* It inspired other astronomers, including Kepler, Galileo, and later Newton, to rely on observation
and measurement rather than philosophical speculation.

» Tycho’s methods led to a new era of precision in celestial observations, marking a shift from
medieval cosmology to the modern scientific method.

* His work bridged the gap between Ptolemaic geocentrism and Copernican heliocentrism,
paving the way for Kepler’'s laws of planetary motion.

Relation to Cassiopeia and the 1572 Supernova

* The “new star” appeared in the constellation Cassiopeia, which was easily identifiable due to its
distinct W-shaped pattern of stars.

* Tycho'’s records helped future astronomers locate the supernova remnant, now known as Tycho’s
Supernova Remnant (SN 1572).

* Modemn X-ray and optical telescopes, such as those from NASA’s Chandra X-ray Observatory,
have confirmed that SN 1572 was a Type la supernova — a thermonuclear explosion of a white
dwarf star.

Distance and Nature of the Remnant of Supernova SN 1572 (Tycho’s Supernova)

Introduction

» The Supernova of 1572 (SN 1572), also known as Tycho’s Supernova, was a Type la supernova
that appeared suddenly in the constellation Cassiopeia.

* It was observed and recorded in detail by Tycho Brahe, whose findings revolutionized astronomy
by proving that changes could occur even in the supposedly “unchangeable” heavens.

* Modem astronomical instruments have now located and studied the remnant of this explosion — a
vast, expanding shell of gas and dust still glowing across multiple wavelengths of light.

Current Distance Estimate

* Current scientific estimates place the remnant of SN 1572 at a distance of approximately 8,000-
9,800 light years from Earth.

* This estimation is derived using modern radio, optical, and X-ray observations, particularly data
from the Chandra X-ray Observatory and Very Large Array (VLA).

» The remnant lies within our own Milky Way galaxy, located in the Perseus Arm, which is one of
the spiral arms of the galaxy.
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Methods Used to Determine Distance

» Astronomers estimate the distance to supernova remnants using several astrophysical
techniques, such as:

o Spectral Analysis: Studying the emitted radiation across different wavelengths to estimate
the expansion velocity and redshift.

e Proper Motion Measurements: Tracking the apparent motion of shock fronts over time
using telescopes like Hubble Space Telescope (HST) and Chandra X-ray Observatory.

o Expansion Parallax Method: Comparing the angular size of the remnant with its known
expansion rate to calculate distance.

o Interstellar Absorption Studies: Measuring how much light from the remnant is absorbed by
interstellar dust helps gauge its approximate distance within the Milky Way.

Structure and Composition of the Remnant

» The remnant of SN 1572 consists of highly energized gas, shock waves, and expanding stellar

debris.

» Observations show an asymmetric shell, indicating that the explosion may not have been perfectly
uniform.

» The Chandra X-ray Observatory and European Space Agency’s XMM-Newton Telescope have
revealed:

¢ Expanding X-ray-emitting gases composed of iron, silicon, and oxygen — products of the
white dwarf explosion.

¢ Regions of high-energy particles that are being accelerated to near-light speeds, making SN
1572 a cosmic-ray accelerator.

Scientific Importance of Knowing the Distance
» Determining the exact distance to SN 1572’s remnant is crucial for several reasons:

e |t allows astronomers to calculate the explosion’s true energy output, mass of ejecta, and
size of the expanding shell.

e It helps calibrate Type la supernovae as “standard candles”, which are used to measure
cosmic distances and understand the expansion rate of the universe.

e The study of its distance and remnant morphology also helps in refining models of stellar
evolution and galactic structure.

Recent Discoveries and Research Updates

* NASA’s Chandra Observatory and ESA’s XMM-Newton continue to monitor SN 1572’s remnant,
providing high-resolution X-ray maps.

» Gaia Mission (European Space Agency) has provided updated parallax data, improving distance
accuracy to around 8,100-9,000 light years.

* Infrared and radio observations from the Spitzer Space Telescope and VLA have detected fine
dust structures, revealing how supernovae contribute to the chemical enrichment of the
interstellar medium.

* No surviving companion star has yet been confirmed, though searches continue to determine the
nature of the binary system that caused the explosion.

Location and Visibility in the Sky

» The supernova remnant lies in the northern constellation Cassiopeia, which forms a distinctive
“W” pattern in the night sky.

« Although the original supernova was visible to the naked eye in 1572, today the remnant can be
observed only through powerful telescopes.
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* Its angular diameter in the sky is about 8 arcminutes, corresponding to a physical size of
roughly 20 light years across at its estimated distance.

Type la Supernova: The Standard Model and Thermonuclear Explosion of a White
Dwarf

Introduction

* A Type la Supernova is one of the most energetic stellar explosions in the universe.

* It occurs in a binary star system, where one of the stars is a white dwarf—the dense, compact
remnant of a medium-sized star (like our Sun).

» The explosion is not caused by gravitational collapse (as in Type Il supemovae) but by a
thermonuclear runaway reaction that obliterates the white dwarf.

» These explosions are crucial in astronomy because they act as “standard candles” to measure
cosmic distances and study the expansion of the universe.

The Progenitor System: Binary Star Setup
* In the standard Type la model, a white dwarf orbits a companion star, which could be:

¢ A main-sequence star (like the Sun),
e Ared giant, or
¢ Another white dwarf (in the double-degenerate model).

» The white dwarf is primarily composed of carbon and oxygen, left behind after the star has
exhausted its nuclear fuel.

* As it orbits its companion, the white dwarf gravitationally pulls material (hydrogen or helium gas)
from the outer layers of the companion star—a process called accretion.

Chandrasekhar Limit and Critical Mass

» The Chandrasekhar Limit is a crucial concept named after Indian astrophysicist Subrahmanyan
Chandrasekhar (1910-1995).

* It defines the maximum mass that a white dwarf can sustain against gravitational collapse through
electron degeneracy pressure.

* This limit is approximately 1.4 times the mass of the Sun (1.4 M©).

* When the accreted mass from the companion star causes the white dwarf to approach this limit,
electron degeneracy pressure fails to hold it stable.

Thermonuclear Runaway: Trigger of the Explosion

* As the mass approaches the critical Chandrasekhar limit, the temperature and pressure inside
the white dwarf increase drastically.

« Carbon fusion reactions are ignited in the dense core, but because of degenerate matter, the
temperature rise does not cause expansion.

* This leads to an uncontrollable, runaway thermonuclear reaction.

» Within seconds, the fusion reactions convert carbon and oxygen into heavier elements (like
nickel and iron), releasing an enormous amount of energy.

» The white dwarf is completely disrupted and blown apart, leaving behind no neutron star or black
hole.

Energy Output and Observational Characteristics

» The explosion releases about 10% joules of energy — equivalent to the total energy output of the
Sun over its entire lifetime.
* It produces a sharp increase in brightness, making the supernova visible across galaxies.
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* The typical peak luminosity of a Type la supernova is around 5 billion times brighter than the
Sun.

* Key observational features:

e Absence of hydrogen lines in its spectrum.

e Strong silicon absorption lines (particularly near 615 nm wavelength).

¢ A uniform light curve, which allows astronomers to use them for distance calibration in
cosmology.

Variants of the Type la Model

* Single-Degenerate Model:
The white dwarf accumulates matter from a non-degenerate companion (main-sequence or red
giant star).

e Explosion occurs when it reaches the Chandrasekhar mass.

* Double-Degenerate Model:
Two white dwarfs merge due to the loss of angular momentum via gravitational waves.

e Their merger triggers a thermonuclear explosion before collapsing into a neutron star.

* Sub-Chandrasekhar Model:
A detonation in the helium shell on the white dwarf’s surface triggers the carbon detonation in the
core, even before reaching 1.4 MO.

Astrophysical Importance of Type la Supernovae

» Cosmological Standard Candles:
Type la supernovae have a consistent peak luminosity, which allows astronomers to measure
distances to faraway galaxies.

* Discovery of Dark Energy:

Observations of distant Type la supernovae in the late 1990s (by the Supernova Cosmology
Project and High-z Supernova Search Team) led to the discovery that the universe’s expansion is
accelerating, implying the existence of dark energy.

*» Galactic Chemical Enrichment:
The explosions produce and disperse iron-group elements (Fe, Ni, Co) throughout the interstellar
medium, enriching future generations of stars.

* Supernova Remnants:

The expanding shells of gas (e.g., Tycho’s Supernova Remnant, SN 1572) help study shock
waves, cosmic rays, and interstellar gas dynamics.

Tycho Brahe’s Groundbreaking Observations

Introduction

* Tycho Brahe (1546-1601) was a Danish astronomer known for his extremely precise
astronomical observations before the invention of the telescope.

* His work bridged the gap between ancient astronomy and the modern understanding of the
cosmos, influencing scientists like Johannes Kepler.

Observation of the 1572 Supernova
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* In 1572, Tycho observed a new bright star in the constellation Cassiopeia, now known as SN 1572
or Tycho’s Supernova.

» He meticulously recorded its brightness, position, and changes over time, producing accurate
star charts.

» This phenomenon was called a “nova”, Latin for “new star,” as it suddenly appeared in the sky.

Importance of Parallax Measurements
» Tycho conducted precise measurements of parallax, the apparent shift of an object’s position
against distant background stars as seen from different locations on Earth.
* He found no measurable parallax for the 1572 nova.
¢ Significance:
o Objects in Earth’'s atmosphere exhibit noticeable parallax.
o Lack of parallax implied the nova was far beyond the Moon and planets, lying

among the fixed stars in the celestial sphere.

* This challenged the prevailing Aristotelian view that the heavens were unchanging and perfect
and that all new phenomena were atmospheric.

Why His Observations Were Groundbreaking
* Refutation of Long-Held Beliefs:

e Tycho’s measurements disproved centuries-old assumptions about the immutability of the
heavens.

* Precision in Pre-Telescopic Astronomy:

¢ Using large quadrants, sextants, and other instruments, he achieved unprecedented
accuracy in positional astronomy.

* Foundation for Kepler’'s Laws:

o Tycho’s accurate star positions allowed Johannes Kepler to develop his laws of planetary
motion, laying the groundwork for Newtonian mechanics.

* Demonstration of the Scale of the Universe:

e The nova’s location among distant stars helped expand the known scale of the cosmos
and shift the view from a geocentric to a more expansive universe.

Observational Techniques
* Instruments:

e Large armillary spheres, quadrants, and mural instruments for angular measurement of
celestial objects.

* Methodology:

o Recorded daily positions of stars and celestial events.
e Measured angular separation of the nova from known stars to detect parallax shifts.
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» Data Accuracy:

e Achieved position measurements accurate to about 1 arcminute, exceptional for the pre-
telescope era.

Impact on Astronomy

» Tycho’s observations marked a turning point in understanding that the universe is dynamic, not
immutable.

* Provided a scientific foundation for future astronomers to study stellar evolution, supemovae,
and the structure of the Milky Way.

* Established the importance of careful, long-term observations, influencing modern
observational astronomy.

Impact of SN 1572 on Aristotelian Philosophy

Introduction

* SN 1572, also known as Tycho’s Supernova, appeared in November 1572 in the constellation
Cassiopeia.

* Its appearance had profound consequences for astronomy and philosophy, challenging long-held
beliefs about the celestial sphere.

Aristotelian Doctrine on the Heavens

* The Aristotelian worldview (4th century BCE) dominated astronomy for centuries.
* Key beliefs included:

o The celestial realm is perfect, immutable, and eternal.
e Stars and planets move in unchanging, circular orbits.
e Any observed change or imperfection in the heavens was thought impossible.

* This doctrine implied that all astronomical phenomena occurred outside Earth’s atmosphere in a
fixed, unalterable cosmos.

Tycho Brahe’s Observations of SN 1572

* Tycho Brahe, a Danish astronomer, conducted precise measurements of the supernova.

* He determined its parallax (apparent shift in position due to Earth’s movement) to be so small that
it had to lie among the fixed stars, far beyond the Moon.

* This proved the nova was not atmospheric, directly contradicting earlier assumptions that celestial
spheres were immutable.

Philosophical Implications

* The Aristotelian belief in a perfect, unchanging celestial sphere was shown to be unreliable.
» The heavens were no longer seen as eternal and flawless.
* This observation opened the door for:

o Acceptance of change in the celestial realm,

e Recognition of transient phenomena like novas and comets,
¢ Foundations for heliocentric models and modem astronomy.

Historical Significance

* SN 1572 marks a turning point in the Scientific Revolution.
» The supernova challenged centuries of dogma, inspiring astronomers like Johannes Kepler and
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later Galileo Galilei to question the Aristotelian cosmos.
» Tycho’s work exemplified precision observation over philosophical assumption, establishing a

new standard for empirical astronomy.
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SC judge: imported
ideas may not save
endangered species
4GS IlI: Environment |

Krishnadas Rajagopal
NEW DELHI

Supreme Court judge Jus-
tice P.S. Narasimha on
Tuesday said many envi-
ronmental law principles
imported from the West
such as “inter-generational
equity” are anthropocen-

tric and would hardly be of

any assistance in protect-
ing an endangered species
from extinction.

Justice Narasimha made
these oral observations
while hearing a petition
filed by M.K. Ranjitsinh on
the conservation of the dy-
ing species of the Great In-
dian Bustard, which is be-
ing bred in captivity, and
the Lesser Florican.

Senior advocate Shyam
Divan, appearing for the
petitioner, said there were
70 bustards in captivity
and 150 in the wild. Lesser
Floricans number 70.

“That is all... Captive
breeding may be success-
ful with the Great Indian
Bustard, but it is not show-
ing success with the Lesser
Florican. Extinction is not
an option for these two
species,” he said.

‘Biblical roots’
Justice Narasimha said
principles such as inter-
generational equity had
“Biblical” roots, with hu-
mans at the top.

- }\g "Ll he
U
The Great Indian Bustard

The judge referred to
how, 13 years ago, a amicus
curiae in the red sanders
conservation case, had
urged the Supreme Court
to consider the “intrinsic
worth” of an endangered
species rather than its “in-
strumental value to human
beings”.

He criticised principles
such as inter-generational
equity which “pre-suppos-
es the higher needs of hu-
man beings and lays down
that exploitation of natural
resources must be equita-
bly distributed between
the present and future gen-
eration”. The judge said
the court, in its judgment
in the red sanders case,
had accepted his submis-
sions on the need to take
an ecocentric approach,
which “obliges every citi-
zen to have compassion for
all living creatures”, in bio-
diversity law.

eI 8, I Pell
o ‘Biblical roots’ — Justice Narasimha said principles such as inter-generational
equity had “Biblical” roots, with humans at the top.

SC judge: imported ideas may not save
endangered species

it B¢ & oret: uidH! faar quavm
STl &1 8] 991 9Pd

Supreme Court judge Justice P.S. Narasimha on
Tuesday said many environmental law principles
imported from the West such as “inter-generational
equity” are anthropocentric and would hardly be of any
assistance in protecting an endangered species from
extinction.
gita #1¢ & =aranedi=r argfd §tow. =iy 3
AR &I Hgl [ Uiy & mard fy ¢ #8 wafaroig
Wﬁl@l’d oY ¢ WEhTa TH=ar (inter-generational
eqUIty) HHa-higd (anthropocentric) g 3R quivara

9 A 99 # 959 AR A& &
LG @I faga §gd

o Justice Narasimha made these oral observations
while hearing a petition filed by M.K. Ranjitsinh on the
conservation of the dying species of the Great Indian
Bustard, which is being bred in captivity, and the
Lesser Florican.

=grayfd Ry A 3 Qe fRwfdri #f 99 98 Ta.%.
TSI aRiE §RT SRR TfeT |R AT 3R 3@ 4, S a8
YR iR (Great Indian Bustard) 3R a¥R TR
(Lesser Florican) St faqeavma yenferal & TReor 3
Taiferd §, g g A W= & e v@r T g1

o Senior advocate Shyam Divan, appearing for the
petitioner, said there were 70 bustards in captivity and
150 in the wild. Lesser Floricans number 70.

gifRieTRdl Bt 3R | U= g iy siftraen zamm Sam
?faa—s’rﬁﬁ%o—dﬁm?ﬂa?eﬁvwﬁwo RIRG LK
TR B B Had 70 g

e “Thatis all... Captive breeding may be successful
with the Great Indian Bustard, but it is not showing
success with the Lesser Florican. Extinction is not an
option for these two species,” he said.

S 3T 81... PG A USTHT HETH YR iR & foe
TPd 8l Jbdl 8, A AW TR # Jwerdr gt
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The judge referred to how, 13 years ago, an amicus curiae in the red sanders
conservation case had urged the Supreme Court to consider the “intrinsic worth”
of an endangered species rather than its “instrumental value to human beings”.

e A I fhar i 13 af ugd, Yo s wremr are | ve =grarey e
(amicus curiae) = A B T 3 o o1 o I8 v yaTfaal & “siaf-ifea
HY” (intrinsic worth) @I A, 7 f % “'Fliﬂff & IUAIRIEr HI” (instrumental
value) Cal
He criticised principles such as inter-generational equity which “pre-supposes
the higher needs of human beings and lays down that exploitation of natural
resources must be equitably distributed between the present and future
generation”.

I “HiéhTa IHTar K4 fugidl 1 sre==r 3, S “HIEd avaddrail &l
Wate AR 2 9k U8 $ea & b WIpfie Sa1e=l 31 ales adA ok uiis ot
Hifedt & o 9w w=v A fyaikq g=n @nfger

The judge said the court, in its judgment in the red sanders case, had accepted
his submissions on the need to take an ecocentric approach, which “obliges
every citizen to have compassmn for all living creatures”, in b|0d|verS|ty law.

I 3 Byl fob siered A ¥ Asd AHA & A «ygfavur-Sfga efpwio”
(ecocentric approach) 3G &1 ammwmmwaﬁwm T, Sl “gR
IR &1 |t shifaa urfory & ufa wun A & forg a1 wear 27, faivax da
fafaerar s A1
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India recorded the highest greenhouse gas emissions for 2024

However, in per capita terms, India’s emissions remained less than half the global average
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grew at 3.7% between 2023 and
2024, much higher than the global
average of 0.04% increase (Chart
3b).

The 57,700 MtCO2Ze worth of
GHG emitted globally in 2024 was
1,500 MtCO2e higher than 2023.
India contributed 165 MtCO2e to
this rise, the highest among all na-
tions. China stood second, contri-
buting 126 MtCO2e (Chart 4).

India recorded the highest greenhouse gas emissions for 2024

YR 7 2024 & G 34 18T 19 IS gt fopaT

e However, in per capita terms, India’s emissions remained less than half the global
average.

gIelifeh, Ut safad & SMYR W, HRA &1 I afye 3iad @1 g ¥ +ft $H @1

India’s Greenhouse Gas (GHG) Emissions in 2024

2024 H HIRA & W8S 1 (GHG) ITsi—

e |n 2024, India registered the largest absolute increase in greenhouse gas (GHG)
emissions among all countries compared to the previous year.

2024 T, fU2d a¥ &t gam1 & URd 7 Tt 3= A Me1eW T (GHG) Iei=1 & w31t
qof gf S &t 1

¢ India was the third largest overall emitter of GHGs in 2024, behind only China and the
United States, in absolute terms.

Page58

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

Contact Number : 9971932488
Website : patrioticias.in



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

www.patrioticias.in

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

CONTACT: 9971932488

R 2024 # FTT3 T BT HRT TaA I8 ISP AT, S H14 3R Igaa I AT
& G M1 3|

However, its per capita GHG emissions remained less than half the global average,
highlighting the country’s low emissions lntens ty despite rapld absolute growth.

gTdifds, YR &1 Ui Fafdd GHG STsl 1 3 | Wt H1 357, o I8 Wy
@m%%éﬁq@$wmaﬁwﬁﬁmm%

Worldwide, GHG emissions are on an increasing trend.

AP TR W, GHG Seasi & qig & wgh 2 e 31

In 2024, 57,700 metric tonnes of CO2 (MtCO2e) of anthropogenic GHG was emitted, the
highest on record.

2024 ¥, 57,700 Wfe® e CO2 (MtCO2e) AMTSIFA GHG IdfoId g3, Sl 3d T HT Had
3 B

Fossil CO2 emissions from buming coal, oil, and natural gas accounted for 69% of total
GHG emissions in 2024.

DIgdl, A9 3R WIpfad T & gg- | IUT SHaRA CO2 I - 2024 T Fd GHG
ISt BT 69% fear femn|

Emissions from power generation were the largest single source for fossil CO2, followed
by industrial combustion, transportation, and fuel production.

foerelt STe & IS SHaRA CO2 T 9ad §$T Hid YT, 3HS a6 HIEN® &g, uRaga
3R Y TG 3T 5|

Anthropogenic CH4 (methane) emissions — mainly from agriculture and waste
management — accounted for 16% of GHG emissions, the second largest share.

PV 3R FRT YU | A a1} AHISI-1d CH4 (ﬁﬁmmﬁqﬁgﬁrGHGWWW%
fewan foran, S g W) TS g B

Deforestation and land-use change also contributed significantly to this year’s rise in
emissions.

gl Pt FeTs 3R Y ST A ufead= 7 o 53 af Iaaei A i o vy e faan
In 2024, India’s per capita GHG emissions was 3 tCO2e, less than half of the global
average of 6.4 tCO2e.

2024 T, YRd &1 Ufa safdt GHG SIS 3 tCO2e AT, 51 Y 3T 6.4 tCO2e HT ST H
NIl

However, India’s per capita GHG emissions grew at 3.7% between 2023 and 2024, much
higher than the global average increase of 0.04%.

ETdife, 2023 3R 2024 F ST YRA &1 ufa AR GHG IS 3.7% TeT, o Ay hTa
qfS 0.04% d Fal 3RS Tl

The 57,700 MtCO2e worth of GHG emitted globally in 2024 was 1,500 MtCO2e higher than
in 2023.

2024 H 3fYe TR | 57,700 MtCO2e GHG IS g3iT, S 2023 @ g&-T | 1,500 MtCO2e
3fere Tl

India contributed 165 MtCO2e to this rise, the highest among all nations.

39 3f T YRE BT GRIGIH 165 MtCO2e T, St Wt 3= A Tax 4RI T

China stood second, contributing 126 MtCO2e to the global rise in emissions.

I gIR RIT TR 35T, o 126 MtCO2e IoiH Jf H NI fear|
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‘Lucifer’ bee with
devil-like horns

found in Australia
GG Il Environment

Agence France-Presse
SYDNEY

As if deadly snakes, spiders and sharks were not
enough, Australia now has a new creepy critter: a
“lucifer” bee with devil-like horns.

The species—dubbed Megachile (Hackeriapis)
lucifer—was found in the State of Western Austra-
lia, Curtin University announced on Tuesday.

Kit Prendergast at the university’s School of
Molecular and Life Sciences discovered the bee
while surveying a critically endangered wildflow-
er in 2019 and was immediately drawn to the in-
sect’s unique appearance.

“The female had these incredible little horns
on her face,” she said. A fan of the Netflix TV show
“Lucifer”, she said the name was the perfect fit for
the bee’s distinctively devilish appearance.

“It’s the first new member of this bee group to
be described in more than 20 years, which really
shows how much life we still have to discover,” Ms.
Prendergast said.

She added that she hopes the discovery will
raise awareness about the number of undisco-
vered species that could still be out there, espe-
cially in areas threatened by mining.

“Many mining companies still don’t survey for
native bees, so we may be missing undescribed
species, including those that play crucial roles in
supporting threatened plants and ecosystems,”
she said.

“Without knowing which native bees exist and
what plants they depend on, we risk losing both
before we even realise they’re there.”

Almost all flowering plants depend on wild pol-
linators, particularly bees, but habitat loss and cli-
mate change are driving many vital species to the
brink of extinction.

2

‘Lucifer’ bee with devil-like horns found in
Australia

e ferar & Qa7 i arelt qRiwY
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¢ As if deadly snakes, spiders and sharks were not
enough, Australia now has a new creepy critter: a
“lucifer” bee with devil-like horns.

T UTa® |, ABSTT N7 P &1 93l = 8, 3
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Lk
e The species — dubbed Megachile (Hackeriapis)
lucifer — was found in the State of Western
Australia, Curtin University announced on Tuesday.
3 oTifd — forgesT A1 AT a (Bhfvenfus)
GRIB @1 1§ — &1 Tiot Uiyt sireeferar wsa &
B3, I8 THDHR] BT gHAaRIeT 7 TR &I ¢l
¢ Kit Prendergast at the university’s School of
Molecular and Life Sciences discovered the bee
while surveying a critically endangered wildflower
in 2019 and was immediately drawn to the insect’s
unique appearance. P .
fayfaenad & ¥ ST AR TS aIs® A
! fove HewIRE A 39 HyHR! &1 2019 ¥ T TR
&Y § fAgeIrg STell ol BT HdeI01 B FHG Wiel
3R 98 R 3UH! Afgelta F1ae T B 1 715 |
¢ “The female had these incredible little horns on
her face,” she said.
I HeT, “AIGT HYHTE & g8 WX T AGYd DI
A
e A fan of the Netflix TV show “Lucifer”, she said the
name was the perfect fit for the bee’s distinctively
devilish appearance.

I8 AciFaad 4t =N “gRAwR” & URiE €, 3R
G@ﬁm%wwnw&ﬁmm
§HTae & foe foepa Suga ATl

¢ “It's the first new member of this bee group to be
described in more than 20 years, which really shows
how much life we still have to discover,” Ms.
Prendergast said.

gt USTTRE A $gl, “I8 §F AYHRA! TG BT 20 Ju
H WIS 741 Uge 91 e §, S Wg
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o She added that she hopes the discovery will raise awareness about the number of
undiscovered species that could still be out there, especially in areas threatened

by mining.

Ie T8 4t el i a8 Irfig Hed! & fp a8 @ SR dr gerget 3 -
ST wenfaa #t W & AR #, S 3@ i Aive 8 9adl §, R sy dw = a

T aret & A

¢ “Many mining companies still don’t survey for native bees, so we may be missing
undescribed species, including those that play crucial roles in supporting
threatened plants and ecosystems,” she said.
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o “Without knowing which native bees exist and what plants they depend on, we risk
losing both before we even realise they’re there.”

“3R gH U8 T8} ud i P2t 3=ft wyniReal divg € sik a frg i w fnfe €
@ &9 G B & TP d & 399 U5 [P g I 3ifwId &1 vgard W g

o Almost all flowering plants depend on wild pollinators, particularly bees, but
habitat loss and climate change are driving many vital species to the brink of
extinction.

AT Tt e T g Sirelt wiTurwatal, IRy wu § wynfRaal m R ©
ﬁ@ﬂén%ﬂu&ﬁaﬁ?mmaﬁwwﬁﬁﬁﬁqﬁ%ww
Tga R 8
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When data became the first responder

Andhra handled Cyclone Montha with maturity in disaster governance

STATE OF PLAY

G.V.R. Subba Rao
subbarao.gavaravarapu@thehindu.co.in

ndhra Pradesh dis-
A played a new level of

maturity in disaster
governance while dealing with
Cyclone Montha, which struck
the State’s coast between Oc-
tober 27 and 30. Drawing les-
sons from the past, Andhra
Pradesh fought back with pre-
cision — guided by data, tech-
nology, and teamwork.

The coordinated and tech-
nology-driven response de-
monstrated how governance
can evolve from reactive relief
to proactive resilience. Instead
of waiting for disaster to
strike, Andhra Pradesh antici-
pated it — pre-positioning re-
sources, keeping transformers
ready, and ensuring uninter-
rupted road access for rescue
and restoration.

Digital dashboards, predic-
tive analytics, drone surveil-
lance, and GIS tools replaced
traditional paperwork and
panic-driven  coordination.
Through the Andhra Pradesh
Weather Forecasting and Ear-
ly Warning Research Centre
(AWARE 2.0) and the Real-
Time Governance Society
(RTGS), the government built
alive, interconnected decision
system linking departments
from Police and Revenue to
Health and Panchayat Raj. The
RTGS-led Data Lake project
aims to integrate all depart-
mental data to improve effi-
ciency, enable services such as
digital document storage, and
strengthen  analytics-based
decision-making.

AWARE 2.0's forecasts
proved remarkably accurate,
predicting wind speeds bet-
ween 80 kmph and 100 kmph,
closely matching the actual 87
kmph recorded. The system
enabled 72-hour early alerts

m daily practice. Schools and

Andhra
Pradesh

and facilitated the evacuation
of around 10,000 people from
high-impact zones in Kakina-
da and Konaseema. Over 1.1
crore safety messages were
sent to citizens, while more
than 12,000 grievances were
tracked and resolved in real
time through the Manamitra
citizen engagement platform.
Generators, pumps, and hea-
vy machinery were positioned
in advance, ensuring imme-
diate response capability.
Power utilities deployed trans-
former repair teams in ad-
vance as well, while digital in-
ventory systems tracked
resource deployment to elimi-
nate duplication and ensure
that smaller mandals were not
overlooked.

National Disaster Response
Force and State Disaster Res-
ponse Force teams were de-
ployed in advance across the
coastal belt. Critical equip-
ment, from communication
kits to high-capacity pumps,
was stationed in vulnerable
areas. Arterial roads were kept
clear for emergencies. Digital
inventory management al-
lowed the government to
track where every machine,
transformer, and vehicle was
located.

Now that is over, officials
and experts agree that Cy-
clone Montha must not re-
main a one-off triumph, but
serve as a blueprint for institu-
tionalised resilience. Technol-
ogy, while indispensable, can-
not guarantee safety on its
own. True resilience demands
that preparedness become a

When data became the first responder

SId S¢T UgdT SARerdl a1

community buildings must
be retrofitted as cyclone shel-
ters; coastal regions rein-
forced with mangroves and
embankments; and budgets
must earmark funds for un-
derground power cabling,
flood-resistant embankments,
and realtime  sea-level
monitoring.

Andhra Pradesh now has a
strong operational blueprint,
but sustaining it requires con-
sistent investment and policy
continuity. The private sector,
too, has a role, by integrating
disaster resilience into Envi-
ronmental, Social, and Gover-
nance commitments through
insurance coverage, climate-
proof infrastructure, and cor-
porate participation in local
disaster planning.

Odisha’s long-term trans-
formation offers a reference.
Since the devastation caused
by the 1999 super-cyclone, the
State has evolved a communi-
ty-based preparedness model.
Andhra Pradesh can emulate
this model by empowering
panchayats,  decentralising
disaster budgets, and embed-
ding climate literacy across
administrative levels.

While “zero casualty’ goals
rightly focus on saving lives,
fiscal planning must also
prioritise long-term infras-
tructure resilience. Disaster
mitigation funds should be di-
rected toward strengthening
power grids, communication
networks, and transport corri-
dors to withstand high-veloci-
ty winds and saline corrosion.

Cyclone Montha also ex-
posed the broader ecological
dimensions of vulnerability.
Deforestation, mangrove loss,
and unregulated coastal con-
struction have eroded natural
defences. Sustainable coastal
planning and ecosystem resto-
ration must, therefore, com-
plement technological innova-
tion.

. Ar_1dhra handled Cyclone Montha with matprity in disaster governance.
3{T8J TSI = TehaTd HIRIT DI SMTIGT ATEA | URISdT B T HTaT|
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Andhra Pradesh’s Disaster Governance during Cyclone Montha

IpaTd FIUT & SR MY U= BT ATUST ATH YoIert

Andhra Pradesh displayed a new level of maturity in disaster governance while dealing
with Cyclone Montha, which struck the State’s coast between October 27 and 30.

TehaTd HIT, o 27 | 30 3fagaR & dd AT b dc TR UBR fobar, ° Fuea F oy wa=r A
TUST I | TSP 18 Ul BT R Yeiid fari
Drawing lessons from the past, Andhra Pradesh fought back with precision — guided by
data, technology, and teamwork.

a?ﬂaﬁwﬁ?rsu 3{TeT TR A 2T, AP 3R AHadh & Arfexi o Idewdr & Yy
gfafear €
The coordinated and technology-driven response demonstrated how govemance can
evolve from reactive relief to proactive resilience.

g qufa iR aw-ie-smunia ufafrar 3 fi@mn & e ot &3 wfafrareas wga 3
giha Tdtarud o1 3R BRI g1 9o g
Instead of waiting for disaster to strike, Andhra Pradesh anticipated it — pre-positioning
resources, keeping transformers ready, and ensuring uninterrupted road access for
rescue and restoration.

S{TUGT & 31T BT UHET PR P oI, ST UGN A IHPT YATH TRT — T B Ugd °
oTd foha, S TER dUR ¥, SR g4919 Td AT & foe srary Js@ uga ghfEa o1
Digital dashboards, predictive analytics, drone surveillance, and GIS tools replaced
traditional paperwork and panic-driven coordination.

, S FARTR 3R SHemsuy SuHRuN A URURS STl
PTEATE 3R TeRTEE-3TeRE THTT & 7 A
Through the Andhra Pradesh Weather Forecasting and Early Warning Research Centre
(AWARE 2.0) and the Real-Time Governance Society (RTGS), the govemment built a live,
interconnected decision system linking departments from Police and Revenue to Health
and Panchayat Ra;.

378 UST AT WIRBIT TS (i a1 e A (AWARE 2.0) 3R Sgd-a1gH a9
TRATgEY (RTGS) & HTEH T IRBR 7 Gferd, IIoied, TRy 3R U=mad et faum &) siea
19 U 18 d, TR S[ST gl o @ s
The RTGS-led Data Lake project aims to integrate all departmental data to improve
efficiency, enable digital document storage, and strengthen analytics-based decision-
making.

RTGS §RT | S¢T de URae 1 &1 32z a4t funfia o1 ) uhipd o qarat Ser,
fSfrea qwadw HsRUr 9&m $3A1, SR fazavor-snenia fof-fmfor o a3 s 8|
AWARE 2.0’s forecasts proved remarkably accurate, predicting wind speeds between 80
kmph and 100 kmph, closely matching the actual 87 kmph recorded.

AWARE 2.0 & JaiqHT 3/d Iie A1fad gu, forgi- 80 | 100 fptiireer ot garei ot wfa
T STHM T, S arafaes 87 fodtreder gof i & A @ ot
The system enabled 72-hour early alerts and facilitated the evacuation of around 10,000
people from high-impact zones in Kakinada and Konaseema.

ST YU A 72 6 Ugd e OR] fHU IR HTHATST 3R HIFRIAT & IT-THTG &1 & T
10,000 WM & RFErA R\ & werad &t
Over 1.1 crore safety messages were sent to citizens, while more than 12,000 grievances
were tracked and resolved in real time through the Manamitra citizen engagement
platform.

ARIRD! BT 1.1 BRI A TS FR&MT [ Wol 7Y, Fafds 12,000 | 34 Rreprad w4l
Ww%m&m@rwa@ﬁ%sﬁ?sﬁﬁné

Generators, pumps, and heavy machinery were positioned in advance, ensuring
immediate response capability.

SveR, U 3R U A=A ugd § A ot 1, O deprar wfaferan ermar g gs |
Power utilities deployed transformer repair teams in advance, while digital inventory
systems tracked resource deployment to eliminate duplication and ensure that smaller
mandals were not overlooked.
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fagga fAurh = vga | giawitR e Sl @ aAra b, Safe f$fvrea 5t fRrem d
THTY AT IR Aok I, d1f Srera T 991 S 9 3R BIe Hedl 31 et 7 gt

Cyclone Montha and Disaster Preparedness
TehaTd TRAT 3R STUeT

www.patrioticias.in

¢ National Disaster Response Force (NDRF) and State Disaster Response Force (SDRF)
teams were deployed in advance across the coastal belt.
ST 3TUGT Ufafshar 9 (NDRF) SR 374 3TUgT Ufafshar e (SDRF) &1 ¢H! &I aca &1
o Ugd & dATd fopam T T

e Critical equipment, from communication kits to high-capacity pumps, was stationed in
vulnerable areas.
TR fpe A AP I &HdT aTa Gul a & HEY0! ISR Pl Yde-T=iter & & a1 T
Tl

o Arterial roads were kept clear for emergencies.
ST FRUfa & o e TSl &1 W1t 4T 717 |

+ Digital inventory management allowed the govemment to track every machine,
transformer, and vehicle.
ai?ﬁlmsﬁauﬁwﬁwaﬁmmﬂﬂ, TIABTHR 3R 18T &1 U T & SHf

I

o Officials and experts agree that Cyclone Montha must serve as a blueprint for

|nst|tut|onaI|sed resilience, not a one-time triumph.
RISt 51 T & 5 TopaTd WIRN ) Had T SR 9 Ihad el aiwp

HRINTd T & e ue @it &1 J1fig e

o Technology, though indispensable, cannot guarantee safety on its own

2 e STURETE 3, ST 570 3 Gl o T ek & e

e True resilience demands that preparedness become a daily practlce
Tt AT &1 A ¢ b aart v 3f e sy 5 S|

e Schools and community buildings must be retrofitted as cyclone shelters.
A SR AR Yo Bl IehaTd IRURAE! & =0 § TN faan S anfeu|

o Coastal regions should be reinforced with mangroves and embankments.
IR &1 1 A 3R dese I gee fHar 9 a@nfeu|

e Budgets must earmark funds for underground power cabling, flood-resistant
embankments, and real-time sea-level monitoring.

gore § YfArTa fasTelt @i, a1e uforieht qea ok arafd® Twa s AR &
forg e FuiRa fasan s =nfee |

o Andhra Pradesh now has a strong operational blueprint, but sustaining it requires
consistent investment and policy continuity.
TS U & U 3(d TP Holgd URDIT G 5, Afch 39 1Y @ o g FRar frawr ek
Hif FPRaRaT 31 saaFar gl

e The private sector should integrate disaster resilience into Environmental, Social, and
Governance (ESG) commitments.
el &1 1 suer aiiaH &1 yafaruity, Grarire iR /ME (ESG) Ufdagarsit & znfira
DT TR

e This includes insurance coverage, climate-proof infrastructure, and corporate
participation in local disaster plannlng
W ST S, TAATG-IRIST STETAT, 3R RITIG Ty AT # HuRe HriaR)
NGRS

e Odisha’s long-term transformation after the 1999 super-cyclone serves as a model.
1999 & YUR-THATd & TG SNTSM FT Erdpiferd uRkad Td 3MeRf Iae0 5

¢ Andhra Pradesh can emulate this by empowering panchayats, decentralising disaster
budgets, and promotlng climate literacy.
38 TSR Y TaTal Pl ARG TTHR, STUST ToIC BT [APHIBI0 HIP, 3R earg
HI&RAT B! §¢Tal bR AT FhaT g |
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While ‘zero casualty’ goals focus on saving lives, fiscal planning must prioritise long-term

infrastructure resilience.

e T gATET A& SIa T R Hiad g, AT QroT-T &1 ST ST

FAATe &1 grRifiddr g arfeul

Disaster mitigation funds should strengthen power grids, communication networks, and

transport corridors.

3muer I AR @ fagya Brs, WarR Aead iR uRag 1R &1 aeigd &1 & fag

IUGRT fasar ST @il

These should be built to withstand high-velocity winds and saline corrosion.

S5 dof garsil SR AUl &RUT ST ATHAT I o fod TIR foran ST anfge |

Cyclone Montha revealed the ecological dimensions of vulnerability.

ToHaTd WIRIT 4 FHARI & RIS RTHI DI IR fosan|

Deforestation, mangrove loss, and unregulated coastal construction have weakened

natural defences.

gﬁﬁa&am%, Aia $t g1, iR sif~afa adta fmfor 3 urefas Wen & ook &= fear
I

Hence, sustainable coastal planning and ecosystem restoration must complement
technological innovation.

ST, Fad deIg AT 3R TIRfRUfAS 7 & gAdeTelt &l Wi Farer &
EISEEISICEY
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