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How are enumerators being
trained for Census 2027?

What are the new questions? What are enumerators being told to ask about Aadhaar and caste?

Vijaita Singh

The story so far:

efore door-to-door
enumeration for the second
phase of the Census begins in

Uttar Pradesh and three other
poll-bound States of Uttarakhand, Goa,
and Punjab on December 1, ahead of the
rest of the country in January 2027, field
trainers are preparing enumerators for
the challenging task ahead. The second
phase of the Census, the Population
Enumeration, will ask 40 questions, and
the enumerators need to spend at least
20-25 minutes with each respondent.

‘Why is training important?
Door-to-door enumeration for the Census
will involve 34 lakh enumerators, mostly
government school teachers. However, on
October 16, the government expanded the
definition of “any person” who could be
appointed as Census enumerators,
authorising the appointment of private
school teachers and members of
“institutions, societies and trusts.”

On September 9, Mritunjay Kumar

Narayan, Registrar General of India and
Census Commissioner, wrote to all States
and Directors of Census Operations that
Census is not merely an administrative
and statistical exercise but is one of the
empirical foundations for building Viksit
Bharat. “Training is therefore not just a
preparatory step; it is in itself a
contribution to the national vision in
producing quality data,” it said.

As this is the first digital census,
enumerators will record the data through
an app on their phones.

“To improve interactions with
households, the government introduced a
framework called PRAMAN, comprising
Pehchaan (Identity), Rishta (Rapport),
Anurodh (Request), Madad (Assistance),
Aankada Shuddhata (Data Accuracy), and
Nishtha (Commitment). The framework
will be embedded across all levels of
training and reinforced through a Seva
Bhav pledge administered to enumerators
and supervisors,” the circular said.

What is the training pyramid’s
structure?
Subject matter experts are appointed as

National Trainers, who in turn train
Master Trainers. Master Trainers train
Field Trainers, who then impart training
to enumerators and supervisors, ideally in
batches of 35-50. The September 9 letter
stated that hands-on practice with the
Population Enumeration mobile app is
mandatory for all.

‘Why are enumerators being asked to
be sensitive?

In the September 9 circular, Mr. Kumar
said that while Phase [ training had
established a digitally proficient Census
workforce, Population Enumeration
would require officials to engage with
respondents on a wider range of sensitive
issues, including religion, language, caste,
disability, migration, economic activity
and fertility.

Training modules will cover caste,
fertility and religion-related questions.
According to the circular, the quality,
completeness and integrity of Census
data will depend directly on the
effectiveness of training provided to
Census personnel.

The circular said Population

Enumeration will require enumerators to
ask questions relating to religion, mother
tongue, Scheduled Caste and Scheduled
Tribe status, caste, disability, migration,
fertility and economic activity, among
other subjects. It instructed trainers to
place special emphasis on these
categories and on the correct application
of coding and probing techniques.

What are the peculiar questions
asked?

On August 14, the RG & CCI notified a set
of 40 questions to be asked during the
Population Enumeration phase, or the
second phase of the Census, adding 13
new questions or data fields that were not
part of the Census 2011 questionnaire.
Some of the additional questions — such
as particulars of mother and father,
including their names, religion and place
of birth; Aadhaar, mobile, voter ID and
driving license details — mirror those
asked in the rehearsal form of the
National Population Register in 2019.

‘What are field trainers telling the
enumerators?

At a training session in Uttar Pradesh, a
field trainer explained the importance of
Question number 37, which seeks the
respondent’s Aadhaar number, if
available. The trainer told the
enumerators that if a respondent is
hesitant, they should nudge and convince
them that Aadhaar cannot be used for any
other purpose without biometric
authentication of the user, and that the
information provided during the Census
is confidential.

“If any respondent raises an issue, they
should be told that the question is
intended only to determine how many
people possess an Aadhaar card. If we get
the accurate information during the
Census, then in the future this document
may act as proof of citizenship,” the
trainer said.

A senior Census official, however, told
The Hindu that “no such instructions”
have been passed to the trainers. “There
is no instruction to link Aadhaar with the
citizenship test. The question is optional;
if a person says that he or she has or does
not have Aadhaar, it will be recorded as
such,” the Census official said.

Another question where the
enumerators were told to be cautious was
question number 10C, which asks for the
caste of the respondent. “You have to
manually write the caste, as you are being
told; there will be no drop-down box with
options. It is a sensitive question, and
your job is not to argue or provide any
commentary on the issue,” the field
trainer told the enumerators. “There will
be no separate column for OBCs (Other
Backward Classes),” he added.

Other than Scheduled Caste and
Scheduled Tribes, who can choose the
names from a predetermined drop-down
box, all others will have to type the caste
name in an open column. This is
Independent India’s first caste
enumeration. Question number 10 (C)
says: “If not SC/ST in this State/U.T. -Enter
Caste name.” There are two other options
besides the Caste column - “Does not
want to declare Caste” and “No Caste.”
The data fields are marked “mandatory”.

O3N11. How are enumerators being trained for Census 2027?

SAIOTAT 2027 & T Yaroreht Y giRveTor F& R s w@rg?

Before door-to-door enumeration for the second phase of the Census begins in Uttar Pradesh
and three other poll-bound States of Uttarakhand, Goa, and Punjab on December 1, ahead of
the rest of the country in January 2027, field trainers are preparing enumerators for the
challenging task ahead.

fEHeR 1 T 3R e2r 3R Fera arel ofiel 31w AA—ITRES, INaT AR ToAd—H AT
GER TOT ShT ER-E IT0TAT & G191 | &2 o areht TG & g STevady 2027 # & 81911 38Y Teo,
oS ¢t 38 TeAlIqoT &I & oI Jaroreh! st daR & 3@ 8

The second phase of the Census, the Population Enumeration, will ask 40 questions, and
the enumerators need to spend at least 20-25 minutes with each respondent.

STSTATUTAT & G@Y TROT, STAHEAT AVTAT, H 40 F2T & SATUaT 3R JaT0Teh! 1 Fedeh SaTell & 6
HH-T-3hHA 20-25 A Tt gian|

Why is training important?

wfRraor At Ageaol #7

Door-to-door enumeration for the Census will involve 34 lakh enumerators, mostly
government school teachers.

SAITOTAT & fIT ER-EX ST ITUTAT et & 1 H 34 oG Y3107 A gidt, foeTd 1R
R Teholl o TRI&Th gia |
However, on October 16, the government expanded the definition of “any person” who could

be appointed as Census enumerators, authorising the appointment of private school teachers
and members of “institutions, societies and trusts.”

gTellTeh, 16 TFCAR hl TXHR o STAIOTAT JaT0Teh & &F H {eigere FohT SIT Fehe arel “febell off
ST ST TRETNT ol ST FGTT 3R foloit Tehell o TRI&TeT T “FEAT3HT, FIATTT 3R =ardl” &
Hewl 1 e 1 it )

On September 9, Mritunjay Kumar Narayan, Registrar General of India and Census
Commissioner, wrote to all States and Directors of Census Operations that Census is not

merely an administrative and statistical exercise but is one of the empirical foundations for
building Viksit Bharat.

9 fATET T #IR & FETISITh HR STAINUTAT Y FegoTd AR AR o Fr T3 3R
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FAITUTAT FATeleT It & ForT o FT0TeAT Shael e ferad 3R AIfEThT Hare 76y &,
o i sIRa & 10T & o sepsasies 3MuRt 7 8 w& ¢

“Training is therefore not just a preparatory step; it is in itself a contribution to the national
vision in producing quality data,” it said.

T H gl I, “GATAT TTRAGTT ShaTel T T Teh =T 61 §; JOTEATYUT 3iiehs IR &lel 7 T
379 3T F T g 7 Aerere g1

As this is the first digital census, enumerators will record the data through an app on their
phones.

Ig Ugell F3fSed SeruraT §, STTAIT WaTuTeh 379 thisd O Ueh U & ATETH J 3Ths Gof hidl|

“To improve interactions with households, the government introduced a framework called
PRAMAN, comprising Pehchaan (ldentity), Rishta (Rapport), Anurodh (Request), Madad
(Assistance), Aankada Shuddhata (Data Accuracy), and Nishtha (Commitment).

“qRERT & WY HATE JEe Tollot o ToIT FHR of PRAMAN 1 T Teh GrelT & foha &1 36T
agHlel, R, 30, #Hee, 3ilehsT Yetrdm AR forser enfare &

The framework will be embedded across all levels of training and reinforced through a Seva
Bhav pledge administered to enumerators and supervisors,” the circular said.

g & FgT 77 I 5T et 9iNeTor & Ty TR 7 anfAer fovar s 31k yeroment gar
qdaeTenl 1 Tl STt aTell AaT-$Td TTcT=iT & ATEAH 8 S8 AT [T Sear|”

What is the training pyramid’s structure?

gfrator i FuTe-cgaTyT HH §2

Subject matter experts are appointed as National Trainers, who in turn train Master Trainers.

T fawrit 1 eérg ufRtetes fgera foham SIrar g, St 3imet ARy &l 1 wiRaor aa &

Master Trainers train Field Trainers, who then impart training to enumerators and supervisors,

ideally in batches of 35-50.
ARFT o Bles Soll ot GRATETT i &, it oY 31meel &9 & 35-50 el & Hegl H Farurehi 3T
JIJeTehT s 9TIETOT S &

The September 9 letter stated that hands-on practice with the Population Enumeration
mobile app is mandatory for all.

9 fAdeX & 9T & gT 137 foh T3 & AT TATEAT 01T ANG1Sel W G TGRS 3T9ATH FIAT
fAarr 81

Why are enumerators being asked to be sensitive?

WIUTH A HAcTAedT STc=t FT F4T Fal T TETe?

In the September 9 circular, Mr. Kumar said that while Phase | training had established a
digitally proficient Census workforce, Population Enumeration would require officials to
engage with respondents on a wider range of sensitive issues, including religion, language,
caste, disability, migration, economic activity and fertility.

9 TSR & IRYT H 2 AR o gt foh Tger TROT & YRAGTOT § f3fSieer & § ot STAerorer
ngmg,mmmmmmmaﬁw, T, S, feeamTd,
warae, 3T afafafer 3R soretet a1AaT Afgd o8 HagTeier fawl ox SeReransit & aradid
AT BT

Training modules will cover caste, fertility and religion-related questions.

STRIGTOT HiggeT A ST, FoTeted STHT IR &3 A S 7T A gl |

According to the circular, the quality, completeness and integrity of Census data will depend
directly on the effectiveness of training provided to Census personnel.
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qRYS & 3TTER, STAOTAT & 37lehst sh I0Tar, GUTalT 3R faeaaeiaer @ K o) Sfeferorar
HFT t fow arw gfretor hr gemmaeiierar X e |

The circular said Population Enumeration will require enumerators to ask questions relating to
religion, mother tongue, Scheduled Caste and Scheduled Tribe status, caste, disability,
migration, fertility and economic activity, among other subjects.

qRY= # gl 31T foh SIeTEET AUTAT o GRTeT FaTUTehi sh €18, AT, ITgiad Sl 3
TR STererticr ot Feufay, Sfd, feeaierdr, Fares, Joiete ataar 3R 3t arfafafer afga
3= fawat & 53 9 I 8|

It instructed trainers to place special emphasis on these categories and on the correct
application of coding and probing techniques.

SHH FTRIEThT T SoT ATUTAT TUT IS 3T 3TN TSATS hT Tehoileht oh TET SEAATS TR TARAY S
&t o7 fader fem aram)

What are the peculiar questions asked?

FieT-& AT WA D AT E?

On August 14, the RG & CCI notified a set of 40 questions to be asked during the Population
Enumeration phase, or the second phase of the Census, adding 13 new questions or data
fields that were not part of the Census 2011 questionnaire.

14 3ITET T ATISHTh T SFANVTAT ITFF (RG & CCl) o ST I0TAT TROT—ITeAT
STeTITOTEAT o GER TRUT—H Y& Sflel dlel 40 FRaAT el Tt TRy shr| SHA 13 7T 9R&T AT er
HIes SN T, S STAIOTAT 2011 HT FLATIe ST e oTar |

Some of the additional questions — such as particulars of mother and father, including their
names, religion and place of birth; Aadhaar, mobile, voter ID and driving licence details —
mirror those asked in the rehearsal form of the National Population Register in 2019.

T AR TRA—SIA AT 3R e b favor, [t 3ofeh o116, ey 3R STeaete AfAe g,
JUT ITYR, AETS, AJSIAT IgaTA-97 3R ST asdd T f[aavor—2019 3 TSET SAATEAT
ISFET & qaTeaTH Bl & I IV FeaA § [Held-SJerdt &

What are field trainers telling the enumerators?

HIes & TITUThI I FIT IATIE 872

At a training session in Uttar Pradesh, a field trainer explained the importance of Question
number 37, which seeks the respondent’s Aadhaar number, if available.

3T T H Ueh YTARTOT AT & SRIT, Teh Pies So¥ o U &AT 37 T Hged s, forgs

FTEIAT H 3TTSH Blel T 3HAT TR Ha BT ST 5

The trainer told the enumerators that if a respondent is hesitant, they should nudge and
convince them that Aadhaar cannot be used for any other purpose without biometric
authentication of the user, and that the information provided during the Census is confidential.

SR o YaTuTehT A e foh fe IS Iarerar fEreres, ar 3 38 aasy 31K s) et foh
3UANTHAT & FTAATEH TATONHRIOT & To=AT MR 7 FoRY 317 3T & forw sxaaATe 78T fohar
ST TehdT 3R STAITUTAT o GRTeT & 3T SATThRT NI el g |

“If any respondent raises an issue, they should be told that the question is intended only to
determine how many people possess an Aadhaar card.

“af 1S FTRETT FIS RITT STATT, A 38 TAT ST RT3 37 U FT 36T Hdol TG ST
¢ o fordey oleTt & IT 3R &S &

If we get the accurate information during the Census, then in the future this document may act
as proof of citizenship,” the trainer said.
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e STTITUTAT & GRTeT g TEleh SATABRT [HeldT &, dl ATTST H Ig GEATaT AT o THT &
9 H FHIH AT HHAT &, ¢l o el

A senior Census official, however, told The Hindu that “no such instructions” have been
passed to the trainers.

gTailTeh, STeTITOTeAT [IHIET & Teh ase JTURRT o & fag ot o fah Solli 1“0 hig A oFgr
feTare g

“There is no instruction to link Aadhaar with the citizenship test.

“ITER ST ARTRGAT AT T SA15eT &l IS G 76T &

The question is optional; if a person says that he or she has or does not have Aadhaar, it will
be recorded as such,” the Census official said.

TE YT Jhfoud & afe A1S cafdd Fear & [ 38% urg 3R & ar 781 ¢, ar s 38 s i gor
TSR SITURTT,” STATOTAT 31T o gl

Another question where the enumerators were told to be cautious was question number 10C,
which asks for the caste of the respondent.

Ueh 31T YT, fo 9T TeTUTehT ol ATTHTAT Sclel Sl Shgl 31T, U2l HEIAT 10C AT, THTe 3aerar
T S TS S B

“You have to manually write the caste, as you are being told; there will be no drop-down box
with options.

“HTIehT TS IS ST T 81T T Gof HLAT §; [ahedl aTell IS SMI-313+7 SIFd Al s
It is a sensitive question, and your job is not to argue or provide any commentary on the
issue,” the field trainer told the enumerators.

g Ueh HaceTlTer Yo § X 3T 1o 38 Heg, T TgH el AT 1S feoqolt Higet 77T §,” Ples
EoTX o YITUTeh  heT|

“There will be no separate column for OBCs (Other Backward Classes),” he added.
3egiel 3T3Y T, “31 fUSsT 991 (OBC) & fAT 31e1eT Shield el gram|”

Other than Scheduled Caste and Scheduled Tribes, who can choose the names from a
predetermined drop-down box, all others will have to type the caste name in an open column.

TG STl 3R TR STAeiid & ST Ggel & T Z19-3131 SieFd & J AT Yol Hehal, SaTeh
3TCITa STehT H T Tol T F STl T ATH IST LT gra|

This is Independent India’s first caste enumeration.

IE TIAT AR T Tgell SAlfel AVEAT ¢ |

Question number 10 (C) says: “If not SC/ST in this State/U.T.,-Enter Caste name.”

99T HEAT 10 (C) # o §: “Afe; 36 Toa/hen i Fe 3 Ao e S/ 3rqeierd Stetsiia &
eI 781 &, oY STfet T ATH gt 1"

There are two other options besides the Caste column — “Does not want to declare Caste”
and “No Caste.”

ST ATl Shiele 3 37TdT aF 31+ [dahed §—SNfa IaTer 78T Iga” 3R ‘g infa 78|
The data fields are marked “mandatory”.

3eT Bres i “3fAary” & &9 7 Rfgaa Far = g

Census 2027: The 40 Population Enumeration Questions

The Registrar General and Census Commissioner of India (RG&CCI), under the
Ministry of Home Affairs, notified the 40-question Household Schedule on 14 August
2026, through S.O. 4505(E) under Section 8(1) of the Census Act, 1948. These questions
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concern the second phase—Population Enumeration, distinct from the first-phase housing
questionnaire.

Important clarification: The expression “13 new questions” depends on how related fields
are grouped. Some are entirely new questions; others expand existing questions. Religion
was already covered in Census 2011 and should not be described as newly introduced.

Personal, Family and Social Details

]Question numberH Notified question or information sought \
1 IName of the person. |
2 |Relationship to the head of the household. |
\3 HSex. \
4 |Date of birth and age in completed years. |
5 |Current marital status. |
6 |/Age at marriage in completed years. |
’7 HSpouse’s name. ‘
8 Nationality, as declared. |
9 |Religion. |
10 |Scheduled Caste, Scheduled Tribe or caste.|
‘11 HFather’s particulars. ‘
‘12 HMother’s particulars. ‘
13 |Disability. |

These are the first 13 items in the notified schedule. Question 10 expands caste coverage
beyond the earlier SC/ST enumeration.

Language, Education and Employment

(ﬁﬂens]gé)rn Notified question or information sought
14 IMother tongue and other languages known. |
15 |Literacy and digital literacy status. |
16 |Status of attendance in an educational institution. |
17 | Highest educational level attained and stream or discipline. |
18 \Whether the person worked at any time during the previous year. |
19 |Category of economic activity. |
20 |Occupation. |
21 Nature of industry, trade or service. |
22 |[Class of worker. |
23 INon-economic activity, for marginal, semi-marginal and non-workers. |
24 \Whether seeking or available for work, for marginal, semi-marginal and |
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Question
number

| Inon-workers. |
25 |Travel to the place of work. |

Notified question or information sought

Occupation concerns the work performed, whereas industry concerns the economic activity
of the establishment—for example, a person may work as an accountant in a textile factory.

Birthplace, Migration and Residence

\Question numberH Notified question or information sought \
26 |Birthplace. |
27 |Place of last residence. |
28 |Reason for migration. |
\29 HDuration of stay in the present village or town since the last migration.\
30 |Permanent residential address. |

Fertility, Banking and Identification Details

Question Notified question or information sought
number
31 Number of children surviving at present, for currently married, widowed,
divorced and separated women only.
32 Number of children ever born alive, for currently married, widowed,
divorced and separated women only.
33 Number of children born alive during the previous year, for currently
married women only.
34 [Place of COVID-19 vaccination. |
35 [Total number of bank accounts, |
36 IMobile number, if available. |
37 |/Aadhaar number, if available. |
38 Voter ID number, if available. |
39 |Passport number, for Indian passport holders. |
40 |Availability of a driving licence. |

Note: Question 40 asks about driving-licence availability, whereas Question 39
specifically seeks the passport number. The qualifiers attached to particular questions
should be retained.

The 13 New or Expanded Question Areas Compared with
Census 2011
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For a clear 13-area presentation, the father’s and mother’s particulars can be grouped
together as parental particulars. They remain two separate numbered questions in the
actual schedule.

New or expanded area CeF‘S“S 2027 Nature of the addition
question number
Spouse’s name 7 |Introduces a separate spouse-name field. |
Nationality as 8 Introduces a separate nationality field
declared compared with the 2011 Household Schedule.
Caste beyond SC/ST 10 Expands the existing SC/ST question to include
categories caste more broadly.
Father’s and mother’s 11-12 Introduces separate parental-information
particulars B questions, grouped here as one area.
Digital literacy 15 Adds_dlgltal literacy to the existing literacy
question.
Permanent residential 30 Introduces a separate permanent-address field.
address
P'ac? of .COVI D-19 34 Introduces vaccination-location information.
vaccination
Total number of bank 35 Introduces an individual bank-account-count
accounts question.
Mobile number 36 Introduceg this field in t_he Po_pulatlon
Enumeration schedule, if available.
/Aadhaar number |37 Introduces this field, if available. |
\Voter ID number 38 [Introduces this field, if available. |
Passport number 39 Introduces this field for Indian passport
holders.
Driving-licence 40 Introduces a question about whether the person
availability has a driving licence.

The comparison must distinguish new standalone questions from new components within
existing questions. Reporting that counts parental questions separately, or includes other
modifications, can therefore produce a different total.

GS Paper 1. Geography 03 November 2026

TOPICS COVERED

03N11 | How ‘Murasu’ became the first Tamil name for a tropical cyclone

T FOTHTCART TohaTe HT TGl AT oATH F o1l

03N11 | Cascading effect
AT THT

O03N11 | Quiz

03N11 | Yemen’s Houthis say they targeted Saudi Arabia’s Dammam airport
THA & AT FT Fga1 § T 381 36T IR & SFATH §aT$ IS H foAema s
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How ‘Murasu’ became
the first Tamil name
for a tropical cyclone

K. Lakshmi
CHENNAI

A name rooted in Tamil’s
cultural past is now travell-
ing far and wide. As a sev-
ere cyclonic storm advanc-
es towards the Indian
coast, ‘Murasu’, a Tamil
name suggested by the Re-
gional Meteorological
Centre (RMC), has found a
place in the region’s mete-
orological history.

‘Murasuy’ is a traditional
Tamil percussion instru-
ment. The name was cho-
sen from the second list of
names for tropical cy-
clones over the north In-
dian Ocean that was pre-
pared by the World
Meteorological Organisa-
tion (WMO) panel.

S. Balachandran, former
Additional Director-Gener-
al of Meteorology, who was
heading the RMC when the
names were proposed,
said that ‘Murasu’ was the
first Tamil name to be as-
signed to a tropical cyclone
since the naming of cy-
clones over the north In-
dian Ocean began in Sep-
tember 2004.

“The name ‘Murasu’
was proposed because the
instrument was used to
disseminate information
during the ancient period,

and to alert the people to
natural disasters. It also de-
noted a  thunderous
sound,” he said.

Mr. Balachandran re-
called that, after the names
in the first list were ex-
hausted, the Regional Spe-
cialised Meteorological
Centre for Tropical Cy-
clones over North Indian
Ocean, New Delhi, sought
anew list of names from all
the coastal States in 2020.

Gati and Tej
Meteorologists said ‘Mura-
su’ was the third name, af-
ter ‘Gati’ and ‘Tej’, to be
featured in the list of 13
names suggested by India
to the WMO and the United
Nations Economic and So-
cial Commission for Asia
and the Pacific panel.

N. Puviarasan, Head,
Meteorological  Centre,
Bengaluru, who was then
posted at the RMC, Chen-
nai, recalled that it had gi-
ven names including “Thi-
rukai’, ‘Kalappai’, ‘Yer’,
and ‘Naavai’, related to
ocean, fishing, and agricul-
ture. But these did not
make it to the list.

The names had to meet
several criteria, including
ease of pronunciation, a
maximum length of eight
letters, and neutrality.

O3N11. How ‘Murasu’ became the first Tamil
name for atropical cyclone

AUY’ FEOTH AT THaTd FT It dfAe o1 HFH
T

¢ A name rooted in Tamil’s cultural past is now
travelling far and wide.

affrer i Arepiae farad & Sfs7 veh 71 319 gI-g¥ e g
W

e As asevere cyclonic storm advances towards the
Indian coast, ‘Murasu’, a Tamil name suggested by the
Regional Meteorological Centre (RMC), has found a place in
the region’s meteorological history.

Te IR AT 1T AR e &1 3R 96 @1 § AR 6 e
& e faafe g (RMC) eaRT ST 1T et w11 TRy’
A 3 81T & Al a1 & sfagr & 7918 ST ot

e ‘Murasu’ is a traditional Tamil percussion instrument.
TRIY' Teh YRARF A drerdied gl

e The name was chosen from the second list of names
for tropical cyclones over the north Indian Ocean that was

prepared by the World Meteorological Organisation (WMO)
panel.

g A1H fa2d AGH AT sl (WMO) & YeTel GaRT IR 38
f¥g AFEPR & s et asrardl & fow At r gad gt
A AT 1T 7|

e S. Balachandran, former Additional Director-General
of Meteorology, who was heading the RMC when the names
were proposed, said that ‘Murasu’ was the first Tamil name to
be assigned to a tropical cyclone since the naming of cyclones
over the north Indian Ocean began in September 2004.

AtaA faset & qd sfaled Agifaceres vd. arewics, St #1H
ST S & FHT RMC &l Accd X T8 U, o el foh [@ciaw
2004 # 3o fge HGMHNIR & TIshdTcll ohl ATHOT & Elet & e
TR TR ISUTeRfEaTefiar Tshald 1 fem aram ggelr dfder a1
gl

e “The name ‘Murasu’ was proposed because the instrument was used to disseminate
information during the ancient period, and to alert the people to natural disasters.

Sgiel ohel, “FR’ w1 AT AT 1T Fiieh GTellel il A SH e H SEAATS FeleTl
TR et 3R ST Rl Irepfcieh TIET3i & Ffd Td i o for fovam ST |

e |t also denoted a thunderous sound,” he said.
g ISTER eafer &1 &Y gl ATl

e Mr. Balachandran recalled that, after the names in the first list were exhausted, the Regional
Specialised Meteorological Centre for Tropical Cyclones over North Indian Ocean, New Delhi,
sought a new list of names from all the coastal States in 2020.

A STordge = Fre; TR foh qgell I & w16 FATC &1 ST & 9T, 73 ool Fud 3w i
AGTETIR & 3S0Teh et Tshardl & forw ey fafrse Alasd 9= g & 2020 H T ad
TSt & SATAT hr 7% T Al o)
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e Meteorologists said ‘Murasu’ was the third name, after ‘Gati’ and ‘Tej’, to be featured in the list
of 13 names suggested by India to the WMO and the United Nations Economic and Social
Commission for Asia and the Pacific panel.

Alea fa=iarat o set fo a1fd 3R AT & d1e TG’ R g@RT WMO 3R S Trsg viRrar
T GRATT TR AT HHATTST AT & Yeofol hT GATT AT 13 ATHT T Gl & AT et drerr

TR =119 am|

e N. Puviarasan, Head, Meteorological Centre, Bengaluru, who was then posted at the RMC,
Chennai, recalled that it had given names including ‘Thirukai’, ‘Kalappai’, ‘Yer’, and ‘Naavai’,
related to ocean, fishing, and agriculture.

G g, d9Te% & THE Tel. JTaARI, St 36 FHY RMC, eeis 3 delld &, o e, faha foh s
o G, Aol TEse IR F A 3 Toed, Food, W 3R A wied 5 79 G |

e Butthese did not make it to the list.

Cascading effect

India must respect land rights of its
people while building dams

he bureaucratic impetus for the 11.2-GW
T Siang Upper Multipurpose Project
(SUMP) in Arunachal Pradesh purported-
ly comes from China’s aggressive development of
a 60-GW mega-dam in Tibet, stoking anxieties
among Indian authorities over ‘weaponised’
transboundary waters. Beijing may be able to div-
ert flows in the Yarlung Tsangpo river, which be-
comes the Brahmaputra in India, to cause
drought downstream or release water en masse
to trigger catastrophic floods in Arunachal Pra-
desh and Assam. New Delhi thus imagines SUMP
as a strategic buffer, but in so doing faces a dilem-
ma it should not attempt to resolve with force. Its
extant top-down approach, exemplified by de-
ploying security forces to guard survey teams
and imposing the State Unlawful Activities (Pre-
vention) Act against activists, only validates fears
among locals that the state will grab their land.
The region also hosts sustained protests against
the Subansiri Upper Hydroelectric Project, ex-
panding the indictment to Arunachal Pradesh’s
model of hydroelectric power development. The
eastern Himalayas are among the most tectoni-
cally active and erosion-prone landscapes in the
world. The mega-dam in Tibet will comprise five
cascading power stations over the river’s roughly
2,000-metre fall over 50 km. Beijing has main-
tained the dam will not harm countries down-
stream but has declined to share crucial engi-
neering details. This is why diplomacy will be an
essential part of operating SUMP, in addition to
Beijing’s disputed claims on Arunachal Pradesh.
The Brahmaputra basin in Assam and Bangla-
desh receives most of its water from monsoon
rains and tributaries downstream of the Tibetan
Plateau, so China cannot straightforwardly con-
trol the river’s total flow through India. Yet since
Chinese interventions would have greater conse-
quences closer to the border, SUMP will need in-
formation about both the mega-dam’s operations
and downstream inflows to plan its own opera-
tions, and Beijing has declined to share the form-
er. SUMP thus faces many uncertainties at the
outset. Despite India repeatedly raising the issue
with China at the highest levels, headway has
been limited to Beijing agreeing to share hydro-
logical data on humanitarian grounds during
emergencies. Planners have contemplated main-
taining the SUMP reservoir at 70% to accommo-
date unexpected surges, but the level of protec-
tion possible if China supplies no advance
warning remains unclear. This uncertainty is a
thorn in the side of the government’s push
against more legitimate resistance by Adi com-
munity members and civil rights groups. The
need for the project does not excuse the state
from following all the relevant laws and protec-
tions. The state cannot protect the nation’s needs
by antagonising the nation’s people.

Afehet I A1 T & AMfAST e g1 1w |

e The names had to meet several criteria, including ease of
pronunciation, a maximum length of eight letters, and neutrality.

ATHT T 5 AIGST I TR AT AT, THTe ITaroT & 34m=, 3ifsds
31TS 376RT T a8 3R Teegdr enfaer &

03N11l. Cascading effect
HEATaCH TS

e The bureaucratic impetus for the 11.2-GW Siang Upper
Multipurpose Project (SUMP) in Arunachal Pradesh purportedly comes
from China’s aggressive development of a 60-GW mega-dam in Tibet,
stoking anxieties among Indian authorities over ‘weaponised’
transboundary waters.

3TRUTTEIS Je=T H 11.2 3fTrere i R 37 qgsedeiia s« (SUMP)
T 3T Fell & 9IS AT dR W faeaa &7 et garr 60 3femare & faerer
STET 3SR &3T A TATeY T U8 &1 ST HRAT TAFIRAT & HAIR STt
T ‘gfAIR’ T aRE STAAT T ST ¥ 37T T |

e Beijing may be able to divert flows in the Yarlung Tsangpo river,
which becomes the Brahmaputra in India, to cause drought downstream
or release water en masse to trigger catastrophic floods in Arunachal
Pradesh and Assam.

ST IR HIETaT FE—SAT $RT A TEHAYT ST STl §—ah g T HghT
forerel &1t & @ et Y FevelT €, AT TST HTHT H ITel SISHT UM JSA
3R 3ra# F faeaersdy a1 o FevaTr &1

e New Delhi thus imagines SUMP as a strategic buffer, but in so
doing faces a dilemma it should not attempt to resolve with force.

3afaT o1 feeell SUMP I Teh YUTeTcleh FR&TT-shadl & & & @l &, Afehet
34 AfohaT H 3H THeT Y e & I8 el 91T & Gorstia) T hiferer w1gh
FEAT AU

e Its extant top-down approach, exemplified by deploying security
forces to guard survey teams and imposing the State Unlawful Activities
(Prevention) Act against activists, only validates fears among locals that
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the state will grab their land.

3R HiTeT FI A U7 STeT Tl ISR 3eTg0T HAETOT el 2l FR&T & forw Feat et
Y AT 3R HRIRATHT I T T IRHTLAT T fAferT (Aehare) sifafazs oere §—eaeig
ST AT ST 3TRIHT BT &1 TGT ATTSd DT & [oh TP SoTehl STHIeT gTAAT oldiT|

The region also hosts sustained protests against the Subansiri Upper Hydroelectric Project,
expanding the indictment to Arunachal Pradesh’s model of hydroelectric power development.

3T &1 & GIATA 3 STelide g TRATSTAT o RATh ofeNaR faier geeler off g1 @ &, foraa
3RO YT T STelfde g faehra-aifd o #ff Farel 354 8|

The eastern Himalayas are among the most tectonically active and erosion-prone landscapes
in the world.

gt fATer gferam & Fady 31Ttk faacicieh & & Afshar 31X 87-4TX0T T 37T aTel 8131 H A &
The mega-dam in Tibet will comprise five cascading power stations over the river’'s roughly
2,000-metre fall over 50 km.

Totear 3 oo T farermer ter & w78Y & w9Te19T 50 fehailefiey o AT 0 2,000 HIe & Fef Gelled
1Y 91 ShiHh fSoTeleR gial|

Beijing has maintained the dam will not harm countries downstream but has declined to share
crucial engineering details.

STSTIT AT hgtT & foh 38 STer & forerel 813 & G2l b STehdlel w161 19T, oHfehel 38T Solliargiiar &
STSY AgTaqUT STAehRY HIST el A SAshR fharl B

This is why diplomacy will be an essential part of operating SUMP, in addition to Beijing’s
disputed claims on Arunachal Pradesh.

AT SUMP & FiTelel # Fieeiifar forard glafl—aHeh 3elTaT 30Trarel Je3 9 Ifoir &
faafed ara off veh ailch 8

The Brahmaputra basin in Assam and Bangladesh receives most of its water from monsoon
rains and tributaries downstream of the Tibetan Plateau, so China cannot straightforwardly
control the river’s total flow through India.

31 3R dieleer F SeAT ST T 37T TR ITeAl AGAT a1 3R fesaiely ToR o =i
T e ATl A TR &, SHTET e TR & glehY et dlell oIel & el JaTeg I A AR T
[GRIESEEETRETI

Yet since Chinese interventions would have greater consequences closer to the border,

SUMP will need information about both the mega-dam’s operations and downstream inflows
to plan its own operations, and Beijing has declined to share the former.

AT oY, T o foehe et gEaaTar o 318 TR IR g1 Tohd ¢ | SATIT 319 TdTeleT hr
ISTT ToTTeY & FIT SUMP &Y f32iTel aTeT & TameleT 3R el 331 & 311 aTer STol-9aTg—alat ahr
SRR AT g1aft, AfeheT fSeT o Srer & FaTelsd T TSI TS F F SAhR [T &1
SUMP thus faces many uncertainties at the outset.

S TR, 3T § & SUMP & AIHeT % ATRacant £

Despite India repeatedly raising the issue with China at the highest levels, headway has been
limited to Beijing agreeing to share hydrological data on humanitarian grounds during
emergencies.

R G@RT FTATA TR R R-IR g Hegl 36TV S & STdstg, T Hael il g% & fob Sforar
= 3T FEfart 3 AR IMUR OX STor-faireT Haeh s TSt et IR HeAfar & ¥

Planners have contemplated maintaining the SUMP reservoir at 70% to accommodate
unexpected surges, but the level of protection possible if China supplies no advance warning
remains unclear.

ISTATRRT A IYIRAT T H T¢ TI-TdTg ol Y3Telel & TTT SUMP & SR &l 70% deh 1T
WA W IR 2T g, Afehet afe =it qgel § IS AdTasil of & ot oheleit GRaT Herd g1af, g
TS S &
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This uncertainty is a thorn in the side of the government’s push against more legitimate
resistance by Adi community members and civil rights groups.

g HTATREAT, HIET THETT & Few T 3R AR ISR Foggh & 31T et faier & srase
ARITSTAT Y 3T TGTet ShT FIHRT IR & TIT Teh 737 ATem |

The need for the project does not excuse the state from following all the relevant laws and
protections.

TRENSTAT T TR TIHR T Tl Fferd et 3 GR&T 3T 7 reiet adet F T A6
Coll

The state cannot protect the nation’s needs by antagonising the nation’s people.

TSR ST & AN Pl ARTST Fleh TS T FIIAT ST T&TT AeT Y HehdlT|

Answers tn-b_nitober 27 quiz: ]
1. When mountaineers don’t receive enough ~ O3N11. Quiz
oxygen for normal function

- Ans: Hypoxia

1. Hypoxia: Insufficient Oxygen for Normal Function

2. Mountain range whose name means “abode

of snow”
- Ans: Himalaya

3. Country with the most 8K mountains;
climber who summited all 14 of them

- Ans: Nepal; Nirmal Purja

4. Lowest layer of the earth’s atmosphere

- Ans: Troposphere

e Hypoxia occurs when body tissues do not receive enough
oxygen to function normally. In mountaineers, it commonly results from
reduced atmospheric pressure at high altitude.

e Oxygen still constitutes approximately 21% of dry air, but its
partial pressure decreases with elevation. Consequently, less oxygen
enters the bloodstream with each breath.

5. Tallest mountain from base to summit; o Reduced oxygen availability can impair physical performance,

ocean in which it lies

concentration and coordination, and may contribute to headache,

- Ans: Mauna Kea; Pacific Ocean dizziness and breathlessness.

e Gradual ascent allows acclimatisation through changes such
as increased breathing. Hypoxia describes oxygen deficiency; it is not synonymous with every
altitude-related illness.

2. Himalaya: The “Abode of Snow”

The name Himalaya comes from the Sanskrit words hima, meaning snow, and alaya,
meaning abode or dwelling. Together, they mean “abode of snow.”

3. Nepal’s Eight-Thousanders and Nirmal Purja

Eight-thousanders are the fourteen conventionally recognised independent mountains
exceeding 8,000 metres above sea level. Nepal contains or shares eight of these mountains,
including Everest, Lhotse, Makalu and Annapurna .

The wording “country with the most” requires caution because several mountains straddle
international borders; Nepal's count should not imply exclusive ownership.

Nirmal “Nims” Purja, a Nepali mountaineer, completed his celebrated Project Possible in
2019, climbing the fourteen eight-thousanders in approximately six months.

His achievement concerns a rapid climbing campaign. He was not the first person ever to
complete all fourteen mountains.

4. Troposphere: The Lowest Atmospheric Layer

The troposphere is the lowest layer of Earth’s atmosphere, beginning at the surface and
extending upward to the tropopause, its upper boundary.

Its thickness varies with latitude, season and weather conditions. It is generally deeper over
the warm equatorial region and shallower towards the poles.

This layer contains most atmospheric water vapour and approximately 75% of the
atmosphere’s mass. Almost all familiar weather, including clouds, rainfall and thunderstorms,
develops here.
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e Temperature generally decreases with increasing altitude, although temperature inversions
can occur. Above the tropopause lies the stratosphere, containing the principal ozone layer.

5. Mauna Kea: Tallest from Base to Summit

e Mauna Kea is a volcano on the island of Hawai'i in the Pacific Ocean. It is commonly
recognised as Earth’s tallest mountain when measured from its submarine base to its summit.

e |ts summit stands approximately 4,207 metres above sea level, while its full height from the
ocean floor exceeds 10,000 metres.

e Much of the mountain therefore remains submerged, making its visible elevation substantially
smaller than its total height.

e Mount Everest remains the highest mountain above sea level. The distinction depends on the
measurement’s starting point: sea level or the mountain’s underwater base.

Yemen’s Houthis say they targeted O3N11. Yemen’s Houthis say they targeted

Saudi Arabia’s Dammam airport

Saudi Arabia’s Dammam airport

IHA & gl T Fgall ¢ & Iegial 3l T F
SFATH §ATS 3733 FI AT FaATAT

e Yemen'’s Iran-aligned Houthis on Monday said
they targeted Dammam airport in Saudi Arabia with two
drones, following weeks of attacks against the oil-rich
kingdom.

SUA-FATY T & glerdl = WHAR 1 gl o Sweiat al
3T  ZT 3R & cFAH gaTs 3733 i fRATAT S=I73|
SHY Tgel &S HodlE dh do-BHGH SH o W gHd fhT

Yemen'’s Iran-aligned Houthis on Monday said they targeted AT F|
Dammam airport in Saudi Arabia with two drones, following weeks ° Military spokesm an Yahya Saree also claimed

of attacks against the oil-rich kingdom. Military spokesman Yahya
Saree also claimed strikes on an early-warning radar and a military
transport plane in the kingdom’s southwest. AFp

strikes on an early-warning radar and a military transport
plane in the kingdom’s southwest.

e FarerlT AT { = 2 & SIETU-TeTH H Teh Ia-
AT TR 3N Ve TREgeT [aHTT TR gHel e i grar o foha|

GS Paper Il: Polity 03 November 2026
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What is the role of Legislative Councils?

faremer aRwal it a7 sfAer 37
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What is the role of Legislative Councils?

What is the constitutional basis for Legislative Councils in the States? What were the arguments for and against? How are members elected and nominated?

EXPLAINER
Rangarajan R.

The story so far:

lections to 28 Legislative Council
seats were held last week in
Uttar Pradesh, Bihar,

Maharashtra and Karnataka.
The exchanges among political parties
and their leaders, including the Prime
Minister, following the election results
had piqued public curiosity about
Legislative Councils.

Legislative Councils in British India
‘The Government of India Act, 1935
introduced bicameral legislatures in six
large provinces of Madras, Bombay,
Bengal, the United Provinces, Bihar and
Assam. The electoral college for these
councils was highly restricted and elitist,
granting voting rights to only a very
wealthy or educated minority.

They were to act as a revising chamber
to review the work of Provincial
Legislative Assemblies. These councils
were not subject to dissolution, and the
term of individual members was nine
years, with one-third of members retiring
every three years. Interestingly, these
Legislative Councils had equal powers
with the Legislative Assemblies with
respect to passage of bills. If there was
any disagreement, or if a bill was kept
pending in the council for 12 months, the
Governor may resolve such deadlock only
by summoning a joint sitting of the
provincial Assembly and Council.

Constituent Assembly debates
The debates around constituting
Legislative Councils in States were hxghly

What powers do Legislative Councils h:

BJP leaders celebrate after winning four seats in Karnataka Legislative Council polls, on October 28.p11

viewed it as an unnecessary burden on
the public exchequer. There were also
objections to leaving out most 1mponam

of the Legislative Assembly, subject to a
minimum of 40. The members of the
council shall be elected as follows:

aspects of the ¢
Councils to ordinary legslanon of
Parliament without clearly specifying
them in the Constitution itself. Finally,
after considerable debate, the provisions
with respect to Legislative Councils were
adopted.

Structure of State councils
Article 168 of the Consutuuon provides
that the State I

hird by municipality and local body
members; one-twelfth by graduates for at
least three years; one-twelfth by
secondary school teachers for at least
three years; one-third by MLAs of the
State; and the remaining one-sixth to be
nominated. Article 172 provides that the
Legislative Council in a State is not subject

islative Assemblies? What reforms did the Second Administrative Reforms Commission proj

the passage of a bill for a maximum of
four months.

Issues and way forward

The abolition or creation of Legislative
Councils in the past has been primarily
driven by political considerations. For
instance, the Tamil Nadu Legislative
Council was abolished in 1986 when M. G.
Ramachandran was the Chief Minister.
There was a resolution in the assembly to
re-establish it in 2010 when M.
Karunanidhi was the Chief Minister.
However, before the Parliamentary law
for creation could be notified, the
Assembly in 2011 had passed a resolution
against the revival of the council when J.
Jayalalithaa became Chief Minister.
Similarly, the Andhra Pradesh council was
abolished in 1985 when N. T. Rama Rao
became the Chief Minister, only to be
later created again in 2007.

The second Administrative Reforms
Commission (ARC) in its report on Local
Governance (2007) had proposed that
Parliament may, by law, create a
Legislative Council in all States as ‘Council
of local governments’. It argued that,
given the country's increased literacy
rates, there was no longer a need for a
separate electorate of graduates and
teachers. Instead, all the members of the
council can be elected solely by local

to dissolution, and the term of individual
members is six years, with one-third of

Uttar Pradesh, Bihar, Andhra Pradesh,
Telangana and Karnataka shall have a
Legislative Council.

Article 169 stipulates that Parliament
may by ordinary law provide for the
abolition or creation of a Legislative
Council in a State. However, Parliament
may pass such a law only if the Legislative

contested in the Ct
Some members favoured it on the ground
that it would act as a check and balance
against hasty legislation by popularly
elected Legislative Assemblies. Others

bly of the State passes a resolution
to that effect by a two-thirds majority.
Article 171 provides that the maximum
number of members in a council shall not
exceed one-third of the total membership

bers retiring every two years.

‘The ministers in a State, including the
Chief Minister, can be from its Legislative
Council, just like ministers in the Centre
can be from the Rajya Sabha.

However, when it comes to legislative
procedure, the council does not have
significant powers. There is no
requirement for a joint sitting to break

body rep

The second ARC’s recommendation
may be dehbemted and su.ltahly

d. Despite limited I i

powers of the council, this an'angement
may enable it to function as an effective
‘revising house’, protecting and
empowering the interests of local bodies.
Otherwise, they may as well be abolished
in the existing six States, rather than
remaining as a mere ornament in those
State legisl:

any deadlock between the and
Council with respect to bills. In case of
disagreement, the bill as passed by the
Assembly is considered final, with the
Council only having the option to delay

O03N11. What is the role of Legislative Councils?
faremer aRwah & a7 sfAer 372

(Rangarajan R is a former IAS officer and
author of ‘Courseware on Polity Simplified.”
He currently trains at Officers IAS
Academy. Views expressed are personal)

se?

THE GIST

v

Legislative Councils were
envisaged as revising
chambers to check hasty
legislation by State Assemblies,
but their creation and abolition
have often been driven by
political considerations

v

Though the Constitution
provides for their composition,
tenure, and role, Legislative
Councils have limited
legislative powers and can only
delay the passage of bills

v

The Second Administrative
Reforms Commission
recommended transforming
them into councils of local
governments, with members
elected solely by local body
representatives, to strengthen
local self-government

e Elections to 28 Legislative Council seats were held last week in Uttar Pradesh, Bihar,
Maharashtra and Karnataka.

e gedrg 3T 9e 2T, [eR, AgRTSe 3R Fetes # faenT aRwe $r 28 @ﬂﬁ%ﬁmaﬁragtrl

e The exchanges among political parties and their leaders, including the Prime Minister,
following the election results had piqued public curiosity about Legislative Councils.

aﬁmqﬁmﬁ%mmmmﬁmmwmﬁwﬁé?mgémﬁm
gRwel & ar & Ser i forarar er dy o)

Legislative Councils in British India

fafeer sta # e oW

e The Government of India Act, 1935 introduced bicameral legislatures in six large provinces
of Madras, Bombay, Bengal, the United Provinces, Bihar and Assam.

HRT TLhR TATGH, 1935 7 HH, SIS, SaTTel, HGerdl WicT, T9ER 3R 318H & ©F o3 Ticl &
gfawesT fauTssd % v

e The electoral college for these councils was highly restricted and elitist, granting voting rights
to only a very wealthy or educated minority.
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g1 IRl o for faae Fser 3rcda AT IR AT AT, $TH el 9ga &= a1 RferT

3TCULETS TI7 ! AdCI T 31T AT

They were to act as a revising chamber to review the work of Provincial Legislative
Assemblies.

ol GIREGT ohT h1e ey AT o il shT HHTET ohiel dTel YaALETOT Wt o &9 3
AT AT

These councils were not subject to dissolution, and the term of individual members was nine
years, with one-third of members retiring every three years.

o7 IRVET Sl 3T AGT TohAT ST TehlT AT 3R TSTAT T HRIETel 71 I T AT; g el I H Teh-
g aewa arfaga gid o

Interestingly, these Legislative Councils had equal powers with the Legislative Assemblies
with respect to passage of bills.

feoraey 919 I8 § T fadas TiRa aRar & Ao & o7 e uRvel & urg em=qsmsii &
R 3R |

If there was any disagreement, or if a bill was kept pending in the council for 12 months, the
Governor may resolve such deadlock only by summoning a joint sitting of the provincial
Assembly and Council.

T IS 3 TgATA gdr AT s 9IS aRve & 12 AL d difad Igar, A Tsgure T
farereras 3R aRve I T Fooh Tt & 38 I T g X Fevdl |

Constituent Assembly debates

giaensr o F T84

The debates around constituting Legislative Councils in States were highly contested in the
Constituent Assembly.

mﬁrﬁmqﬁqﬁeﬁmﬁaﬁéﬁmmﬁsﬁ@mg‘g Y|
Some members favoured it on the ground that it would act as a check and balance against
hasty legislation by popularly elected Legislative Assemblies.

O AT A FHPT HHIA Ig el gV [T oh Tg AT 9 F faifa fermsrasmait gam
STeeaTell # ST 91T Hlefal Wﬁﬁawaﬂtﬁgaﬂwmamm

Others viewed it as an unnecessary burden on the public exchequer.

S T TR H Tg THRT Tolld TR Ueh AT SgT AT

There were also objections to leaving out most important aspects of the constitution of
Legislative Councils to ordinary legislation of Parliament without clearly specifying them in the
Constitution itself.

58 o1 9X # TRy SIS a1 foh Tarenmer gl ot Sarar o ifienier Hgeaqol ggel3it 1 Afqene
H TS §A 8 T A & To71g TG, o A Hlofeil W BI85 edm S|

Finally, after considerable debate, the provisions with respect to Legislative Councils were
adopted.

37IdT:, TH T8 o §16 [Tl IRYGT & T Tl TR FHX folv aT|

Structure of State Councils

= At aRwe) i gx==r

Article 168 of the Constitution provides that the State legislature of Maharashtra, Uttar
Pradesh, Bihar, Andhra Pradesh, Telangana and Karnataka shall have a Legislative Council.

TIAUT T HeTode 168 T AT § foh FERISE, I e, fogw, 3Ter geier, defaner iR
Fetlesh & Ty faenassel # e aiwe gl
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Article 169 stipulates that Parliament may by ordinary law provide for the abolition or creation
of a Legislative Council in a State.

3TeOE 169 & IeTHR, THE WA Fiefe Sellend fohdll Isg & faeret gRee it gared ar
T X Tl

However, Parliament may pass such a law only if the Legislative Assembly of the State
passes a resolution to that effect by a two-thirds majority.

glellieh, THE UHT hlofel ol IR Y Hehell § STa HeI TS T T TAUTTHIT SH TR T TEATS
a-fagTs sgHd & TR X

Article 171 provides that the maximum number of members in a council shall not exceed one-
third of the total membership of the Legislative Assembly, subject to a minimum of 40.

ITEBE 171 % TR, el aRwe & weedt &1 3iftrecs S fauraast & Fol Geedi i
AT & Th-TeTs & 31T 78T g Tohclt, STafeh TEEal T =geTcdH TEAT 40 gl AT

The members of the council shall be elected as follows: one-third by municipality and local
body members; one-twelfth by graduates for at least three years; one-twelfth by secondary
school teachers for at least three years; one-third by MLAs of the State; and the remaining
one-sixth to be nominated.

aRVE & HeET T YATd 37 TR I Ueh-TeIgls HeEd ATRUTIhIHT AR T et &
FEEAT GaRT; Th-aREd! o€l HH-H-HHA dief ¥  TAdS AAGIAI3IT GaRT; Th-aRedl feedm
HH-Y-HHA el Y F AT TaeTTordl & fRIeTeht ST, Toh-deTS T & TaUTehi garT Iar
SATET, 3R A Toh-TaT TREdT FAsdledtd foar Siraem|

Article 172 provides that the Legislative Council in a State is not subject to dissolution, and
the term of individual members is six years, with one-third of members retiring every two
years.

3Tede 172 & IeTR, Fohe T o faenmer aRwe ot 8731 78T foham ST FehdlT| He it T Srdehrel
B a¥ &1 g & 3R g ar I # vh-faers Hery daraga g €

The ministers in a State, including the Chief Minister, can be from its Legislative Council, just
like ministers in the Centre can be from the Rajya Sabha.

e, 7 AT & TSI A gt 1 o, T 7 FEIHAT Afed FHT faener aiwe & Fewa 8t Favdd
gl

However, when it comes to legislative procedure, the council does not have significant
powers.

grotiter, faemeit ufsha & Aer 3 9ftwe & a1 FecayeT fteR 781 g |

There is no requirement for a joint sitting to break any deadlock between the Assembly and
Council with respect to bills.

Trergent I oo Tarmerarstr AR TR & afier IR gY et & ToIT EFFT oo Tollol &l g
TN e ¢

In case of disagreement, the bill as passed by the Assembly is considered final, with the
Council only having the option to delay the passage of a bill for a maximum of four months.

AT gl W ATt earT wika fadaes 1 3ifae At srar §; aikve & g fadaes #r
HRAFaH TR AL ek Uehat &7 &) TdheT 81T &

Issues and way forward

Heg AR I Fr 1w

The abolition or creation of Legislative Councils in the past has been primarily driven by
political considerations.

37cli & faers TRVel st FATC ket AT TAAT FIA & hifel HEA: Tstilfcreh faart & IR
wEI
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For instance, the Tamil Nadu Legislative Council was abolished in 1986 when M. G.
Ramachandran was the Chief Minister.

3eTeoT o foIT, AfAerTg faur= aRve ST 1986 H FATCT Y {1 31T T, ST TA. SiY. g
qCTHA A

There was a resolution in the Assembly to re-establish it in 2010 when M. Karunanidhi was
the Chief Minister.

2010 &, S UH. FEUNATE FEgaA ¥, 38 T @ T A & fAv fAem=as & v g&da
LIEGRERIEII!

However, before the Parliamentary law for creation could be notified, the Assembly in 2011
had passed a resolution against the revival of the council when J. Jayalalithaa became Chief
Minister.

gleilTeh, TIRE &l TATIT & foIT THE T iefet TG gled ¥ Tgel &1, 2011 & 3. Sielferdl &
AEIHA Fofol I TAUTTHT A 8 TR @ & el & fa0e & Jecra urike < e

Similarly, the Andhra Pradesh Council was abolished in 1985 when N. T. Rama Rao became
the Chief Minister, only to be later created again in 2007.

ST TG, 1985 F e, 1. THARTE & FEIHAT dofot TR 3717 FereT faernet aRwe Fared ¢ &7 978 o,
wifehet a1, 7 2007 7 38 R & T1fia fomar o)

The Second Administrative Reforms Commission (ARC) in its report on Local Governance
(2007) had proposed that Parliament may, by law, create a Legislative Council in all States as
a ‘Council of local governments’.

GER eI FER 3ANT (ARC) o TATAY AT 9 3791 2007 1 RalE & y&ama fem o foh
TS, Flefel Settend Tl AT H TUTAT THRI bl IRYE & &9 H faeney aRwe T1fad w3
Thar gl

It argued that, given the country's increased literacy rates, there was no longer a need for a
separate electorate of graduates and teachers.

HTANRT ST e AT o 21 7 HIERAT &Y 9¢+1 & a6 Toiiaen 3R RaTeht & fow srerer fdaes Asa
&Y HITLIHAT TET TE T 2|

Instead, all the members of the council can be elected solely by local body representatives.
38 S, IRYE o Tl T T YeolTd sharel TATAY Tehrail o T TeraT aRT fohdT ST Hehel
gl

The Second ARC’s recommendation may be deliberated and suitably implemented.

gaY ARC T RpTRer 0¥ FaraR aeh 39 3uged &9 § o1 3T ST Fhe ¢ |

Despite limited legislative powers of the council, this arrangement may enable it to function as
an effective ‘revising house’, protecting and empowering the interests of local bodies.

aRwe & A e fRSRT & dasie, I8 TaedT 38 Ueh T IaaToT §eel & &9 &
HeT AR TUTET Torehrat o TRt Y 6T AT 3¢ ARG Telled H TEIH Y Tehell ¢ |

Otherwise, they may as well be abolished in the existing six States, rather than remaining as
a mere ornament in those State legislatures.

32T, ASTeT O Tl H 3¢ shdof [AUTTHSE hl NAT TGl dTell JHTaTRen 397 91T @A &
I THATCT T Y Gall AT |
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Western Sahara refugees still yearn for home as UN peacekeepers leave
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Western Sahara refugees still yearn for home as UN peacekeepers leave
N —

Reuters
TINDOUF

At 51, Binina Mohamed is
as old as the conflict that
drove her from the West-
ern Sahara region into a re-
fugee camp in southern Al-
geria, where she has spent
her life among tens of
thousands of others facing
asimilar fate.

The confrontation over
her native land, often de-
scribed as Africa’s longest-
running territorial dispute,
was brought back into fo-
cus this weekend by a UN
Security Council spat that
led to the end of a decades-
old peacekeeping mission
there.

The Western Sahara
conflict pits Morocco,
which considers the terri-
tory its own, against the Al-
geriabacked  Polisario

Front, a political and mili-
tary organisation that has
been seeking a separate
state there since the depar-
ture of former colonial
power Spain in 1976.

Peacekeepers have
watched over the territory
since 1991, when the UN
brokered a ceasefire end-
ing years of guerrilla war-
fare between the two sides.

Thousands of Sahrawis
fled hostilities to the Tin-
douf area in southwestern
Algeria, where the Polisa-
rio administers five refugee
camps.

During a rare visit to the
region for foreign media
outlets, organised by the
Polisario, Mohamed de-
scribed how her daught-
ers, now in their twenties
and thirties, had never vi-
sited the region where she
was from.

“I do not want them to
reach the age of 50 without
seeing their homeland,”
she told Reuters.

One of her daughters,
Safia Al-Saleh, 33, said she
hoped her own two chil-
dren would have a diffe-
rent future.

“I'want my children and
my grandchildren to study
and growup in their own
country, not to grow up
like us here, as refugees,
with nothing,” she said.

Camps at the centre

‘The uncertainty facing re-
fugees such as Mohamed
has become a central point
of contention in the latest
diplomatic  battle over
Western Sahara.

The dispute heated up
last year when the UN Se-
curity Council backed Ra-
bat’s plan to give the region

Aview of a part of the refugee camp of Boudjdour in Tindouf, souther Algeria. REUTERS

autonomy under Moroc-
can sovereignty as the
“most feasible” way to re-
solve the conflict.

After abstaining last
year, Russia this year ve-
toed a US-drafted resolu-
tion that would have reaf-

firmed that position. When
a competing Russian reso-
lution was defeated, it left
the UN mission without a
renewal of its mandate.

In a speech at the coun-
cil, Algeria’s UN envoy de-
fended the Polisario’s

stance and highlighted a
decline in aid and the suf-
fering of refugees in the
camps.

Morocco’s envoy in turn
said the harsh conditions
in the camps were the res-
ponsibility of Algeria, a

longtime  Russian ~ ally,
which he accused of deny-
ing the refugees their right
toreturn home.

He urged Algiers to al-
low the UN to register the
refugees, saying other na-
tionalities were present
there.

Algeria and the Polisario
say over 160,000 live in the
Tindouf refugee camps.
UNHCR says it provides as-
sistance to anestimated
90,000 of the “most vul-
nerable” refugees there.

Refugees’ long wait
Morocco  disputes both
numbers, citing a lack of a
UN census, and accuses
the Polisario and Algeria of
using Sahrawis aspolitical
pawns, which Algiers de-
nies.

As the dispute grinds
on, Mohamed's family de-

scribed daily problems in
the camp, including access
to water and the harsh cli-
mate. More than 80% of
the camps’ residents rely
on humanitarian  assis-
tance to meet basic food
needs, the World Food
Programme said in a state-
ment earlier this year.

Another of Mohamed's
daughters, Aisha Salem, a
24- year-old fighter with
the Polisario Front, said
she wanted a different fu-
ture for the next genera-
tion: “We don’t want to live
the wayour grandparents
did, through displacement
and deprivation,” shesaid.

Mohamed echoed the
sentiment.

“We want stability. We
aretired of being refugees,”
she said. “The one who has
no land hasno life,” she
added.

O3N11. Western Sahara refugees still yearn for home as UN peacekeepers
leave

TgFa Teg Aifa At & e & a1e oft TRl werr & avonfiat Y wx atesr #r 3w

e At51, Binina Mohamed is as old as the conflict that drove her from the Western Sahara
region into a refugee camp in southern Algeria, where she has spent her life among tens of
thousands of others facing a similar fate.

51 a¥ FI AT AgFAG 7 37 3T & & a1 ag Tuy, foae) 30¢ g Ggrr &7 &
ﬁmwmmﬁm$0$%mzﬁfﬂﬁwﬁq§m%mlsaﬁmmaﬁmm
U &7 T IR @ §oIRT A9 & &g fearar gl

e The confrontation over her native land, often described as Africa’s longest-running territorial
dispute, was brought back into focus this weekend by a UN Security Council spat that led to
the end of a decades-old peacekeeping mission there.

3eTh! ATTHIA T el Tg HES—ToA 3FE THTehT T T ofalT &1 faaTg gl SiTell o—3 8
Fedargid R ==t & 3| ng&Wﬁgwﬁa%waﬁa&mﬁw%ﬁ%
TRrRIeT &I 8 I

e The Western Sahara conflict pits Morocco, which considers the territory its own, against the
Algeria-backed Polisario Front, a political and military organisation that has been seeking a
separate state there since the departure of former colonial power Spain in 1976.

qfReet WEgRT Ferd 7 Teh 3T ARG §, ST SH & T 39T AT 7, 3R A 3N e
FATS NfAEREY e §—Teh Tsteiifcrsh 3R =g Garaa, ST 1976 & I 3ufAaiIen arferd T

& ST & S1¢ & TET 37197 T T AT X T &

o Peacekeepers have watched over the territory since 1991, when the UN brokered a ceasefire
ending years of guerrilla warfare between the two sides.

1991 & enifer v 3@ &1 1 ol &Y 38 €1 380 Y TgFa Tog o St galt S Fra w asi F
Tl T§ STITHAR JET Sl FHTCT lel o foIv Fergfarer s |

e Thousands of Sahrawis fled hostilities to the Tindouf area in southwestern Algeria, where the
Polisario administers five refugee camps.

FIRT WERTAT Fl1eT oIsTs § T GIATOT-TTR#HT Joall T & &3 &1 3 Tl 37T, S8l Aiferarnar
grer eRoTAY R 1 gt e §1

Polisario

aiferaiar
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e During a rare visit to the region for foreign media outlets, organised by the Polisario,
Mohamed described how her daughters, now in their twenties and thirties, had never visited
the region where she was from.

faeeh #ifsar Tyt & fov AfoaRaY Rt TSI &7 T Ueh gelst AT & R, Higrag o
T {3 3P SfeAT—3 319 20 31 30 a§ Fr §—sh 3T &7 F 7Y 1S ST & g 3T 8

e ‘| do not want them to reach the age of 50 without seeing their homeland,” she told Reuters.
3egiel AT W e, H A& =gl 6 & 31l AqeIfA < e 50 a v gy s

e One of her daughters, Safia Al-Saleh, 33, said she hoped her own two children would have a
different future.

3T Uah 9T, 33 N AfRAT 31oT-TToiE A et foh 37 3FHIE & I 399 379 SIaT g<al &
AT 37797 BT

e “I want my children and my grandchildren to study and grow up in their own country, not to
grow up like us here, as refugees, with nothing,” she said.

Segier T, A ATgel § o A Treet 3R ATCH-oey 319eT 227 3 93 3R 3 &, F Tgl gy o’
RO F7ehT 317 foar frel @R & S A 8l1”

Camps at the centre

fafax fag & &g #

e The uncertainty facing refugees such as Mohamed has become a central point of contention
in the latest diplomatic battle over Western Sahara.

Algeae S RO & ATHe Fise IATRETAT JREH FERT I oo g1eT el qeay
T Teh eI Fegl &1 1S &
e The dispute heated up last year when the UN Security Council backed Rabat’s plan to give

the region autonomy under Moroccan sovereignty as the “most feasible” way to resolve the
conflict.

oo ay faare ad 3R 630 31T, ST EFeFcl Asg FR&T IRVE o Foy FolAlel o “Fad
SATAGTR" TNk & &I H HIIFhT I AHIAT & T6cl 3 &1 T TATITIAT el hT TSl T FroTaT T
A foma|

e After abstaining last year, Russia this year vetoed a U.S.-drafted resolution that would have
reaffirmed that position.

o a¥ A ¥ g W@ & dle, FH & 58 I IARE aRT IR 37 FEd1d 01 et & o,
S 38 3@ I fh | ST x|

e When a competing Russian resolution was defeated, it left the UN mission without a renewal
of its mandate.

T T dehicdeh FEATT RIS glel o S1G HIFc ASE TARIT T HRATCA AT T &1 Fehl|

¢ In a speech at the council, Algeria’s UN envoy defended the Polisario’s stance and
highlighted a decline in aid and the suffering of refugees in the camps.

FR&T IR & T 7T HIVOT & 3eSNRAT & TIF TSE g A NAFRAN & 2 I a2 fohar
3R TETIaT & 318 et auT FRATSRT 7 eronf=t $r dgr o1 3eorm fFam|

e Morocco’s envoy in turn said the harsh conditions in the camps were the responsibility of
Algeria, a longtime Russian ally, which he accused of denying the refugees their right to
return home.

$H STATe 7 AREFRT & G of dgl 1o [ATaRT 1 et IRt & fow sresiifar Feser
378 §F & o THAT H IR I ool AT 9T RONTIAT & &R ailest & 31f¥sR & afaa s
T IR ST

o He urged Algiers to allow the UN to register the refugees, saying other nationalities were
present there.
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3eglel Jeot Ty A ARUMTLIT T TMhUT el & fIT HYFT TS Y ITAT ot 1 31 fowar
3R g foh gl 3T TSIt & i o Ao &1

Algeria and the Polisario say over 160,000 live in the Tindouf refugee camps.

oSl 3R NSRS &1 a1 & o iEgw & qRomedt R & 1,60,000 & 31Tereh oo ol & |

UNHCR says it provides assistance to an estimated 90,000 of the “most vulnerable” refugees
there.

TYFT g RUTLT STARGFT (UNHCR) T gl ¢ Toh e dgl 3efaTeier 90,000 “HedY 3R TaTcT”
QRUNTT &7 Ferdr &ar &

Refugees’ long wait

RONTAAY T &« SR

Morocco disputes both numbers, citing a lack of a UN census, and accuses the Polisario and
Algeria of using Sahrawis as political pawns, which Algiers denies.

FAR T FYF TSE BT STAITOTAT o et T FaTe &l §U Cledl HTehst IR FalTel 3T ¢ 3R
QIfrATRET TUT 3o RAT W AERTAT AR T AsToll e ARG ST A8 SETHTH et T IR
AT § | ool 37 IRIT F SAPR FATR |

As the dispute grinds on, Mohamed’s family described daily problems in the camp, including
access to water and the harsh climate.

Tare et T & i, AgFAe & IRER o RS & AT RT H FaERN F IR & gar, a9
et e TET AR FOR STefary MfAe ¢

More than 80% of the camps’ residents rely on humanitarian assistance to meet basic food
needs, the World Food Programme said in a statement earlier this year.

T @ied wRihA o 58 a§ T el A Teh 51T A el foh R & 80% A 31Tk fared
$STeT T FTAITET TR T el oh foIT AT Ferael o) e €

Another of Mohamed’s daughters, Aisha Salem, a 24-year-old fighter with the Polisario Front,
said she wanted a different future for the next generation: “We don’t want to live the way our
grandparents did, through displacement and deprivation,” she said.

Algrag &1 Tk IR AE), Nerariar she Hr 24 adfar T3 AT Tl o Tl 3 g 3erel Gér &
T 31e1eT H1fa~T g §: “Go 319U SIeT-aIey ST g fawumaet 3R 31119 & Sfae o1gT fadrer
ATEd,” 3ogiel el

Mohamed echoed the sentiment.

ArgrAc o ot TE MG SES|

“We want stability.

‘& FeeRar g €1

We are tired of being refugees,” she said.

§H RO 5 6 | Uk Ioh €, Segled hg |

“The one who has no land has no life,” she added.

3oglel 33T &g, ‘TG UTH 379aiT ST oTg1, 39 91y Siiaed sJarl”
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03N11 | Milky Way grew by devouring galaxies, leaving ghost stars
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New technique uses light to spot deepfakes in seconds

TE Ahelleh TP W F6 61 Aehs A ST hY IgaTel FIc ¢

How smoking sets the stage for lung cancer, glimpsed in new study

AT 3T ¥ T 1o e F8 Fost F Fw A T AR FAre

Milky Way grew by devouring
galaxies, leaving ghost stars

Galactic archaeologists are using precise measures and larger sample sizes afforded by new missions to tease apart minute differences between

groups of stars, revealing the history of Milky Way going back around 12 billion years; age, chemistry, and motion reveal different aspects about stars

!!!am Pus!egr

LONDON

here have always been stories

about them. Australian

Aboriginal tales tell of an old

couple called the Jukara, while
for Chile’s Mapuche people they are
Rvganko or water ponds. To modern
astronomers, they are the Small and
Large Magellanic clouds, two of the
closest galaxies to us that are in the
process of being swallowed by the Milky
Way.

They are evidence of a kind of snowball
effect that characterises the formation
and evolution of galaxies, which scientists
believe are the result of a series of violent
collisions. As galaxies fall into one
another, the smaller ones are ripped
apart by tidal forces of the larger, leaving
behind streams and clusters of stars that
don’t move in lockstep with the rest of the
galaxy. They also stand out for their
chemical compositions, which allow
astronomers to group stars that were
born together and piece back their rough

ages.
And together, age, chemistry, and
motion tell astronomers different things
about stars. Galactic archaeologists use
precise measures and larger sample sizes
afforded by new missions to tease apart
minute differences between groups of
stars, revealing the history of the Milky
Way going back almost 12 billion years.

First of its kind

In early September, Vasily Belokurov,

Amina Helmi, and Rodrigo Ibata won the

Kavli Award for complementary

discoveries of some of the galaxy’s major

collisions.
It began with a chance observation.

Over three decades ago, when Dr. Ibata,

of the University of Strasbourg, turned his

attention to the central bulge of the

galaxy’s disc, he noticed some stars
'_ slightly off-centre moving in a peculiar

way.
Everything in the galaxy has a shared
direction of motion and velocity, but
these particular stars stood out and all
seemed to be moving in concert. After a
year of repeated measurements, Dr. Ibata
was left with the only hypothesis that
made sense: that the group of stars were
part of a much smaller galaxy, the
Sagittarius dwarf, that the Milky Way had
absorbed.

Although researchers had suspected
that the galaxy is littered with remnants of
ancient collisions, the discovery - the first
of its kind — kickstarted a search for more.
Galaxies that were absorbed earlier would
be harder to see, because, unlike
Sagittarius, which merged only six billion
years ago, they might not be intact.

Gaia-Enceladus

As part of her PhD in the 1990s, Dr.
Helmi, now at the University of
Groningen, developed models of this
destruction and predicted that as smaller
galaxies are ripped apart by larger ones,
they leave behind a stream of stars that
should be visible.

In 1999, by applying those models on
data from the European Space Agency’s
(ESA) Hipparcos mission, Dr. Helmi et al.
analysed the three-dimensional motion of

97 stars around the sun. They found
seven had a different orbit from the rest,
suggesting they come from outside the
galaxy.

But this was a small sample. If the
Milky Way formed by cannibalising many
smaller galaxies, the firmament should be
littered with streams. To see them,
researchers would need to tease apart the
motion dynamics of thousands of stars
with greater precision.

Dr. Helmi waited 20 years until the ESA
Gaia mission released its second dataset,
looking at almost the whole galaxy. In
2018, Dr. Helmi et al. used these
measurements to find a large fraction of
stars in our neighbourhood that move
counterclockwise, instead of the
clockwise motion of the rest of the galaxy.

The team combined photometry data
on colour and brightness from Gaia and
spectroscopy obtained from APO Galactic
Evolution Experiment to estimate the
ages and chemical composition of these
stars. Finally, they grouped the stars that
were born together.

They also developed a model that fit
the relationship between the colour and
luminosity of these groups of stars, to
reveal their age. Together, the results
suggested these stars were born 10-12
billion years ago in a different galaxy,
which they called Gaia-Enceladus.

First major merger

Using the chemical compositions, the
team also calculated the rate of star
formation and the mass of this galaxy
before it crashed with the Milky Way. As
opposed to the many smaller collisions

Dr. Helmi expected to see, the collision
with Gaia-Enceladus, which occurred
about 10 billion years ago, must have been
large enough to alter the Milky Way’s
shape, she said. There have been even
older collisions, however. In an August
2026 paper, researchers confirmed that
around 12 billion years ago, a galaxy
called Low-energy-Kraken-Heracles (LKH)
collided with the Milky Way. LKH sits in
our galaxy’s central bulge, which contains
the oldest stars going back to the galaxy’s
creation. But stardust obscures the view.

Another problem with studying such
old collisions is that the galaxies were still
young, making it harder to detect the
divergence in the evolution of their stellar
systems, which would be apparent in the
stars that came from them.

Instead of focusing on individual stars,
the researchers studied 39 globular
clusters, groups of about a million stars
that are born together and behaved in the
same way. They also homogenised the
models they used to calculate the ages of
stars, because different models can
produce results that diverge by as much
as 2 billion years, said Davide Massari of
the National Institute for Astrophysics at
Bologna, who led the work.

‘Amazing decade’

By applying these theoretical models
about age-dependent dynamics and
element content to their data, the
researchers determined that 12 of these
globular clusters are not from the Milky
Way and were absorbed 1.8 billion years
before Gaia-Enceladus. At about 12 billion
years, this might be the first major merger

The Milky Way galaxy is ablaze with dust in this all-sky map from ‘Planck; a European Space Agency mission with important NASA contributions. The towers of
fiery colours are actually dust in the galaxy and beyond that has been polarised. £SA/NASA/IPL-CALTECH

the Milky Way experienced, Dr. Massari
said. While data from the Gaia mission are
resolving the history of the galaxy, they
also raise new questions and are telling
researchers where to point new tools.
How bits of galaxies move after being
accreted by the Milky Way may not be
uniform, making it challenging to tell
whether some seemingly foreign objects
have a common origin. A recent
reanalysis suggested that the globular
cluster omega-Centauri, once thought to
be a dwarf galaxy absorbed by the Milky
Way, may be the nucleus of
Gaia-Enceladus. But the data are not
conclusive: the researchers do not fully
understand how omega-Centauri’s
interaction with the Milky Way’s central
bulge might have changed its motion.
New projects are coming online to dig
deeper. 4MOST, a multi-object
spectroscopic survey instrument in
Paranal, Chile, will soon start surveying
the Southern Sky, probing the Magellanic
clouds, Sagittarius, and other previously
identified galaxies. The MOONS telescope
will also detect infrared light coming from
the galactic bulge, which escapes from
the center more easily, said Asa
Skuladattir of the University of Florence.
“The last 10 years have been amazing,”
Dr. Skiladéttir, who has a project
associated with 4MOST, added. “But |
genuinely believe that the next 10 years
are going to be even more amazing
because there’s so much data coming,
and people are really getting invested in
this field.”
(Siddhant Pusdekar is a science writer.
siddhantttpusdekar@gmail.com)
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03N11. Milky Way grew by devouring galaxies, leaving ghost stars
HTHTRAFI N 3T ATHIPEMT HY AT 379=T {IFar fFar, Fad art & @y

A& ge o)

e There have always been stories about them.
Soeh R H T&a A Sglfardr yafod WE 8l

e Australian Aboriginal tales tell of an old couple called the Jukara, while for Chile’s Mapuche
people they are Rvganko or water ponds.

3iEEToraT o JTTfeardl HHETAT T SAlehenT3iT # o6 SIhRT (Jukara) ATHH Teh Jotl Gufd & &7 &
afoid fohar 1A 8, Stefeh Rl o AT THer o faT I Taatien! (Rvganko) 314dT STeishs &

e To modern astronomers, they are the Small and Large Magellanic Clouds, two of the
closest galaxies to us that are in the process of being swallowed by the Milky Way.

3Yfarsh Galeifder & fore 3 oy ve ferrer #Adelfars arger &, St g o [Sehede smepreeramsit &
SCUEIRERE s EsnnICCRIBEEC CENIERIEEIN ©  TIDAL FORCES G-

e They are evidence of a kind of snowball effect that Unequal gravity stretches objects
characterises the formation and evolution of galaxies, which
scientists believe are the result of a series of violent
collisions.

Y U Y & TEHAMET TG & YHTUT &, ST 3TRIRE3N &
forAToT va o fr faQivar & 3k orass s & a=nfaent &1
HIAAT & Tob U T§8eh cerentl &hl Teh S[ell ol TRUTA B

e As galaxies fall into one another, the smaller ones are ripped
apart by tidal forces of the larger, leaving behind streams
and clusters of stars that don’t move in lockstep with the rest
of the galaxy.

S 3T W'q:\':ﬂ. T QTHT%H ?'?_n. %’., ar agT STTRTETIS {T‘d"’ forces arise from difierences in gravitationalpull across nnnh;oﬂ.:;
& FaIT Fell & BIEY ITRRFET fGEfad g St & | 359 art
1 IR 3R FoYg IS T ST &, ST TR oh STehl TRT oh AT AT 3 7Tl e il |

e They also stand out for their chemical compositions, which allow astronomers to group
stars that were born together and piece back their rough ages.

q 3791 THRIfAE W= & HRoT 8 fafrse gich 8, S @anaIfdel 1 Ueh A1y Sied aRi &7 §eg
SeTet 3R SaTehl ITATTAT 31T T GoATALROT A H Hee Al ¢

e And together, age, chemistry, and motion tell astronomers different things about stars.
39 YR, 311, TARITeteh T 3R ITfd—3 fiil AT @ameriael st dRT & TR 3 3efT-37efeT
SRR & &

e Galactic archaeologists use precise measures and larger sample sizes afforded by new

missions to tease apart minute differences between groups of stars, revealing the history of
the Milky Way going back almost 12 billion years.

TR qRIceatag w10 3ReT AT F STersts Hlh AT AR I3 FAHAT JTHRT T 3THT
AR o HHET o e Gad JTeRT T TgTeT it & ToIT Xl & | SE ST 12 3R a§ [IAr
HTHTRRTT & ST T 9T TelaT gl

Near side

-
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First of its kind
YT dg T Ugell @isT
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In early September, Vasily Belokurov, Amina Helmi, and Rodrigo Ibata won the Kavli Award
for complementary discoveries of some of the galaxy’s major collisions.

e T QBT &, aTfell S, AT geall 3R AT ST T BRI T FH5 THqE
THFRU U T TRER eh Thoil & TIT Frarell GRERR [He|

It began with a chance observation.

SHHY YIIT Teh HTH{EHS HaelleheT A 3|

Over three decades ago, when Dr. Ibata, of the University of Strasbourg, turned his attention
to the central bulge of the galaxy’s disc, he noticed some stars slightly off-centre moving in a
peculiar way.

it g2 o oY 31T AT Ugel, 19 TEraeeT faRafdedreryy & 1. SaTAT o ATHIREIRI Sl Tohdl &
HOI SHR W) AT T, oY 3egiet she; & 18T geahs U $T ART FY A dteh I 1
ad dT|

Everything in the galaxy has a shared direction of motion and velocity, but these particular
stars stood out and all seemed to be moving in concert.

3TTRTRIFTITT & Tl TSt ohr a1fey hr feremm 3R Je1 AT : Toh-g@ o 38T 81 &, Afehed I AR
37c19T fears few iR v o9 fok & 99l ves wdfead &or & a1fa w3 A

After a year of repeated measurements, Dr. Ibata was left with the only hypothesis that made
sense: that the group of stars were part of a much smaller galaxy, the Sagittarius dwarf, that
the Milky Way had absorbed.

Ueh 9Y b SR-aK AT ¥ & §1¢, 3. ST & AT TRATT dlfeheh TRepedaTT Tg oY for IRy &1
TE TG T TGl OICT JHIRETI—re] StefY HTHTRITIT P T 2T, S JMHTRETIT o 379e7
MR gATRd o foram &)

Although researchers had suspected that the galaxy is littered with remnants of ancient
collisions, the discovery — the first of its kind — kickstarted a search for more.

mamﬁﬁmﬁmm%mmﬁmaﬁﬁ%mﬁqw?ﬁ CICT
S 379 G T gl TioT o TH 3R 37aTIST hT Teller AE it T AET TE T |

Galaxies that were absorbed earlier would be harder to see, because, unlike Sagittarius,
which merged only six billion years ago, they might not be intact.

qgel TATE §5 HTRIRITINHT T & 1T 31fereh fSeT g1, Flfeh &g IehTRETT & ATl —
foraT farerr Frael B 3RS a9 UEe g3 AT— I et FaeT & JRard et e gt

Gaia-Enceladus

e s e

As part of her PhD in the 1990s, Dr. Helmi, now at the University of Groningen, developed
models of this destruction and predicted that as smaller galaxies are ripped apart by larger
ones, they leave behind a stream of stars that should be visible.

1990 & &2 H 3791 NUTST & g 88 o &I #, 31. goAT a—ait 319 MfaAere faeafaezme #
FRRA §—30 fa@s & Alsd [Aiad U] 3egisr AfasIamly HT fh 9 BIET JMHREREIT a3
HTRIRETIM3T gaRT fa@fed gt §, ar & T I 0T YRV 91 BISdT & foleg 4@ I AT g |
In 1999, by applying those models on data from the European Space Agency’'s (ESA)

Hipparcos mission, Dr. Helmi et al. analysed the three-dimensional motion of 97 stars around
the sun.

1999 #, T 3cAeT Tl (ESA) & feearehfar fAere & 3iiehsT IX 3eT AlSell o1 ola] &b 3.
godlt 3R 3ok FEATarat & G o 3maure e 97 AR 1 F3-3arel afey b faeeror fohar|

They found seven had a different orbit from the rest, suggesting they come from outside the
galaxy.

3egiel UTT foh 37 ¥ AT IR I HeTT STy dRT I 37e19T oY, foad dohd e fF 3 51
3TRTRFT & e I 37T |
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But this was a small sample.
Afhet Ig Teh BT AT AT

If the Milky Way formed by cannibalising many smaller galaxies, the firmament should be
littered with streams.

aﬁmmwﬁwmmmmﬁaﬁmmmﬁﬁmgmt ar mmeRTer
aﬁ@rmmwmg‘s’a’lﬁra@m

To see them, researchers would need to tease apart the motion dynamics of thousands of
stars with greater precision.

376 ST & foIT AMererdT3it T goTRT ART T arfereferar o1 31 Hiehar & gUereror 3K
IERCEUETGIIEERETR ]

Dr. Helmi waited 20 years until the ESA Gaia mission released its second dataset, looking at
almost the whole galaxy.

ST, ge#lt & 20 At ek et Y, ST ek foh ESA & 31 TARIeT o 319e1T q@T 3HTehsT-Harg SRy e
T, TSHe STaTs1aT G 3MTeRIRIIT &1 3TegyeT foham aram | THE MILKY WAY

In 2018, Dr. Helmi et al. used these measurements to find a — (Our barred spirai galaxy ) —
large fraction of stars in our neighbourhood that move Comratbar 4
counterclockwise, instead of the clockwise motion of the rest :

of the galaxy.

2018 &, 3T. godT 3T 3% TeAN AT o 5T ATAT T STANT Feh
GAR 3TEUTH & IR o Teh §3 HHE I IgaTel I, i1 TR

e ot et ot o e a1

The team combined photometry data on colour and
brightness from Gaia and spectroscopy obtained from APO
Galactic Evolution Experiment to estimate the ages and
chemical composition of these stars.

S &el o 3ol IR hT 311G 3R TR TI=AT T 3T AT ST
& fore 3 & urea 397 va g daely grIfAdT ivwst
APO Fraiferesh Salogele TFHIRHAT & Yo quighaiar 3iest & 61 ST |
Finally, they grouped the stars that were born together.

3, 3egiel Ueh HIY STeH dARI & HHE 17|

They also developed a model that fit the relationship between the colour and luminosity of
these groups of stars, to reveal their age.

3egiel Teh O Fiser 31 Fash e famam S art & o7 wagt & o1 3R Qfaaretar & o dae &1
TREROT &HTclT AT, c1feh 37ehT 31T T IaT SHTIT ST ek |

Together, the results suggested these stars were born 10-12 billion years ago in a different
galaxy, which they called Gaia-Enceladus.

FHIT IRUTHAT & Hohd AT o 37 dRT &7 See 10-12 maﬁqﬁ%ﬁmq\qﬂmmﬁgm
T, forl 3gie) AT-Teh oISy AT fem|

First major merger
Tgel ¥ faera

Using the chemical compositions, the team also calculated the rate of star formation and the
mass of this galaxy before it crashed with the Milky Way.

T AR TITAT ST STIRT Fleh 3T Gof of TTHRIEFT H THTA A Tgol 3H THIREET H dRT
fr#ToT T X 3R 3T g Fr oY 01T FI|

As opposed to the many smaller collisions Dr. Helmi expected to see, the collision with Gaia-
Enceladus, which occurred about 10 billion years ago, must have been large enough to alter
the Milky Way’s shape, she said.
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37, goH o gl o foIeT 31 BIEY carahdl T Sogiey 31T T 2, 37 AT, oToTeTaT 10 3RS a¥
WW—W%W@W%@@M%WWWWWWW
grem|

There have been even older collisions, however.

gTellien, ST off 31T UreieT carehy §'s‘: gl

In an August 2026 paper, researchers confirmed that around 12 billion years ago, a galaxy
called Low-energy-Kraken-Heracles (LKH) collided with the Milky Way.

3T9TE 2026 o Teh QMUY 3 QMEThcii3il o GTSe 1 foh 18197 12 3R I yger ol-Uatail-Fhahet-

W(LKH)WWW@WWW@@% oY

LKH sits in our galaxy’s central bulge, which contains the oldest stars going back to the
galaxy’s creation.

LKH g JTThIRFTIT & Shela 38R U ¥, STel TR o fAAor & daer & Hisfe aad
gl aR &1
But stardust obscures the view.

AifheT TR EeT o HRUT 52T TISE 76 gl Tell|

Another problem with studying such old collisions is that the galaxies were still young, making
it harder to detect the divergence in the evolution of their stellar systems, which would be
apparent in the stars that came from them.

St GTelleT SeFel & 3ETeT H Ueh 3o FHEAT TG © foh 3 THT MTRRIFIMT 3781 Zar |
SHY 3oTh! ARDIT GUNToraT & TAhI 3 31T 37X I UgdTAAT HideT & ST g, STdTh I 37T
318 3¢ R & TUse fe@ Feaha &

Instead of focusing on individual stars, the researchers studied 39 globular clusters, groups
of about a million stars that are born together and behaved in the same way.

SYIFAIT IRT TR €Tl SHiGel el & T, METRAT3 o 39 MEATHR ARSI T 37T fohaT|
ST TSI &8 I AR 81 &, Y Ueh AT FoH o & 3R A 97 ¥ SUdgR Hld 2

They also homogenised the models they used to calculate the ages of stars, because
different models can produce results that diverge by as much as 2 billion years, said Davide
Massatri of the National Institute for Astrophysics at Bologna, who led the work.

SH SR T cjcd e ATel SlelledT 8T ASET Ganorsiifcreh! FEATe & fas AEARY & gl foh
3giel RT T 3 T ATUTAT & TIT SEAATS TRT STt dTel ASeil 3 Uehsorarr 37t T &, Frgifen
3TOTT-37C19T FTSeT & TROUTHAT F 2 3R IV b T 3 & ThaT &

‘Amazing decade’
‘T AR’

By applying these theoretical models about age-dependent dynamics and element content to
their data, the researchers determined that 12 of these globular clusters are not from the
Milky Way and were absorbed 1.8 billion years before Gaia-Enceladus.

3-8 Frfcrefetdr R eal 1 AET & FeTed 5o Aekifcish AlSel HI 370 sl TR ol19] Fleh
Qe 3 = AU foha foh 3ot TMemehR ARTT=sT 7 & 12 3R & &7gT 3T & 3R r-
THoISH & GATTE 8lel & 1.8 3R aY Ugel 81 ThTRIFI H HAT 1T |

At about 12 billion years, this might be the first major merger the Milky Way experienced, Dr.
Massari said.

3. FETY o Fgl o o919 12 3R I Ugel g‘éu’gucm HeTdCT: 3R T Tgoll F@ faora
& AT &1

While data from the Gaia mission are resolving the history of the galaxy, they also raise new
questions and are telling researchers where to point new tools.
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STel Teh 30 3T FArRreT & 31Tehs JHTIRIETAT 1 ST TISC X T¢ &, T61 g@l 31 d 71U Farer oY
33T TE & 3R MehciT3i &l a1 3§ 8 o AT 3Uholt oA fohgy e & eperre =g e

How bits of galaxies move after being accreted by the Milky Way may not be uniform, making
it challenging to tell whether some seemingly foreign objects have a common origin.

HTHRRT SaRT HYel 1R FATRA fohT STel o 916 HTHIRERNAT & AV fohd ag 71T a1 &,
g ThTHT oTEl 81 HehclT| SHA Fg T lall Yelcgor gl m%ﬁ:m@rmg&rwm

%o TSt T 3¢3TH U &1 & 3T =3¢ |

A recent reanalysis suggested that the globular cluster omega-Centauri, once thought to be
a dwarf galaxy absorbed by the Milky Way, may be the nucleus of Gaia-Enceladus.

BTeT & Teh YATARAYUT & Hehel Aol foh AT Fet Arres MR armres, o8 welr
TR SART THTR T 1S ST TR HIAT ST AT, Tead: FAT-T ST HT hereh ar
HhdT gl

But the data are not conclusive: the researchers do not fully understand how omega-
Centauri’s interaction with the Milky Way’s central bulge might have changed its motion.

Aferet 3HTens fovuiieres 8T §: alerendt 313 T e 6T THST UTU & foh JTRIRETAN & HelT 38R &
T SN YK Y 3t o 30 7Y Y Ry e ag @)

New projects are coming online to dig deeper.

3 T 7 3170 aT6TS | 3T et & foIw o8 TR e 9% 8 W& 8

AMOST, a multi-object spectroscopic survey instrument in Paranal, Chile, will soon start

surveying the Southern Sky, probing the Magellanic Clouds, Sagittarius, and other previously
identified galaxies.

fRrely & aRTeATer 7 R Sg-avg JUThHIT HAETOT STRIUT AMOST STeg; € GTaTof JHTehrar T
FIETOT Y& M| GHeh gl HITcifateh el €e] ATRIREIT HR Tgel & Tgel=h 7S 37
TRRIEIEMSAT ST ST & SATaefT|

The MOONS telescope will also detect infrared light coming from the galactic bulge, which
escapes from the center more easily, said Asa Skuladéttir of the University of Florence.

TR Tavafaeamerar T 3T Thelsifex & et foh MOONS galler 3TehTRITIT & Feld 3HR &
3Tet aTel 37eercl WehT2T ohT 3 TT ofamuat, Frifeh UG TehlRl she A 3TUETIShcl AT & STeY fotehel
ST g

“The last 10 years have been amazing,” Dr. Skuladéttir, who has a project associated with
4MOST, added.

AMOST & 3T Teh IREISTAT TR 1 Y I@T 3T, THeMSIeT o T g, el 10 a9 37 @
g

“But | genuinely believe that the next 10 years are going to be even more amazing because
there’s so much data coming, and people are really getting invested in this field.”

olfeheT BT T Helell § o 31970l 10 99 38E o 31T 31 g, wﬁ?agamaﬁw—s‘
I ATl g AR AT IRFAT H sH AT H I I @& daT AT R &I

Tidal forces are differences in gravity’s pull across an object.

When a smaller galaxy approaches a larger one, the larger galaxy pulls more strongly
on the nearer side of the smaller galaxy than on its farther side. This uneven pull
stretches and distorts the smaller galaxy.
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e Think of a soft ball being pulled more strongly at one end than the other—it becomes
stretched.

e If the difference in gravitational pull is strong enough, some stars become detached
from the smaller galaxy. They spread along their orbits, forming long streams of
stars around the larger galaxy. These stars can retain a distinct pattern of movement,
rather than immediately moving like its other stars.

e The same basic effect produces Earth’s ocean tides: the Moon’s gravity pulls
unequally across Earth. In galaxies, the stretching acts on stars instead of ocean water.

Kavli Prize

e The Kavli Prize, sometimes informally called the Kavli Award, is an international
honour recognising major scientific breakthroughs.
o It was first awarded in 2008 and is presented every two years in three fields:

| Field || Basic subject

\Astrophysics HStars, galaxies, planets and the physical nature of the universe.

Matter and its properties at extremely small scales, typically billionths of a

Nanoscience
metre.

\NeuroscienceHThe brain, nervous system and how they function.

o Each field carries a US$1 million prize, which may be shared among recipients.

e The prize is a partnership between the Norwegian Academy of Science and Letters,
the Kavli Foundation and Norway’s Ministry of Education and Research.

e Itisseparate from the Nobel Prize. In astrophysics, it recognises discoveries that
significantly advance understanding of the universe.

Sagittarius

Sagittarius Constellation

o Sagittarius, meaning “the Archer,” is a constellation—a formally defined region of
the sky.

o Its stars appear to form a pattern when viewed from Earth, but they may lie at very
different distances and need not belong to one physical group.

e The centre of the Milky Way lies in the direction of Sagittarius. This describes our
line of sight from Earth.

Sagittarius Dwarf Galaxy

o Indiscussions of galactic mergers and tidal streams, “Sagittarius” usually means
the Sagittarius dwarf spheroidal galaxy.

o Discoveredin 1994, it is a small satellite galaxy orbiting and interacting with the
Milky Way.

o The Milky Way’s uneven gravitational pull—tidal forces—strips stars from it,
creating extended stellar streams.
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e These streams help astronomers reconstruct the Milky Way’s history of absorbing
smaller galaxies.

e It should not be confused with the separate Sagittarius Dwarf Irregular Galaxy,
also called SagDIG.

Sagittarius A*

e Sagittarius A*, pronounced “Sagittarius A-star,” is the name associated with the
supermassive black hole at the Milky Way’s centre.
e Itis neither the Sagittarius constellation nor the Sagittarius dwarf galaxy.

Hipparcos Mission

o Hipparcos was a European Space Agency (ESA) satellite launched on 8 August
1989.

o It was a pioneering space mission dedicated to astrometry—the precise
measurement of stars’ positions and movements.

o lIts principal scientific observations were collected between November 1989 and
March 1993.

o Its name stands for High Precision Parallax Collecting Satellite, while also recalling
the ancient Greek astronomer Hipparchus.

What Did It Measure?

\ Measurement H Simple explanation \
[Position |Where a star appears in the sky. |
Its apparent positional shiftas Earth travels around the Sun, used to calculate
Parallax .
distance.
IProper motion  ||Its gradual movement across the sky relative to more distant objects, |
[Photometry |Its measured brightness and changes in brightness. |

o Parallax example: Hold a finger in front of your face and alternately close each eye.
Your finger appears to shift against the background. Astronomers use a similar
geometric principle with observations from different positions in Earth’s orbit.

e The principal Hipparcos Catalogue contains 118,218 stars. The associated Tycho
observations produced a much larger, less precise catalogue.

e Its successor, Gaia, greatly expanded the scale and precision of stellar mapping.

Photometry Data

o Photometry means measuring the amount of light received from an object. In
astronomy, photometric data record a star’s or galaxy’s brightness, often in selected
wavelength bands or colours.

o Repeated measurements show whether brightness changes over time. A graph of
brightness against time is called a light curve.

What Can It Tell Us?
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Colour and temperature: After accounting for effects such as dust, a star’s colour
helps estimate its surface temperature. Bluer stars are generally hotter than redder
stars.

Variability: Repeated brightness changes can reveal pulsating stars or stars eclipsing
one another.

Planet detection: A small, repeated dip may indicate a planet passing in front of its
star.

Stellar properties: Combined with distance measurements and models, photometry
helps estimate luminosity and other physical characteristics.

Important distinction: A star that looks faint may be intrinsically dim, very distant
or obscured by dust. Apparent brightness alone does not establish its true
luminosity.

Spectroscopy

Spectroscopy separates light into its component wavelengths and analyses the
resulting spectrum.

A prism spreading sunlight into a rainbow provides a simple analogy. Astronomical
instruments reveal much finer details, including absorption and emission lines.

How Does It Work?

Different atoms and molecules absorb or emit light at characteristic wavelengths.
Their spectral lines act like identifying fingerprints, allowing astronomers to
investigate distant objects without collecting physical samples.

Main Uses

Composition: Spectral lines reveal elements such as hydrogen, helium, calcium and
iron.

Temperature and physical conditions: The pattern and strength of lines help
determine stellar properties.

Motion: Shifts in spectral lines reveal movement towards or away from us, called
radial velocity.

Galactic history: Chemical composition and motion help distinguish different stellar
populations.

Example: Stars moving together and showing similar chemical patterns may have
originated in the same smaller galaxy or star cluster. This inference becomes stronger
when several measurements agree.

Milky Way

The Milky Way is the galaxy containing our Solar System.

A galaxy is a gravitationally bound system containing stars, gas, dust and dark
matter.

The Milky Way is a barred spiral galaxy: it has a central elongated bar and a disc
containing spiral arms.

Its main stellar disc is approximately 100,000 light-years across. A light-year is a
unit of distance, meaning the distance light travels in one year.
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e The faint luminous band seen across a dark night sky is our view through the galaxy’s
crowded disc.

\ Component H Description
aD;rSgSand spiral Contain stars, gas, dust and many star-forming regions.
Central bar and Dense central stellar structures.
bulge
A more extended population containing old stars, globular clusters and
Stellar halo stellar streams.

Dark-matter halo |/An extensive, unseen component inferred from gravitational effects.

How the Concepts Connect

e Astrometry measures where stars are and how they move across the sky.
Photometry measures their brightness and colour. Spectroscopy reveals their
chemical properties and line-of-sight motion.

o Together, these methods help identify stars stripped from galaxies such as
Sagittarius, allowing astronomers to reconstruct how the Milky Way formed and
evolved. This approach is often called galactic archaeology.
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New technique
uses light to
spot deepfakes
in seconds

Vasudevan Mukunth

any deepfake videos are easy to

spot — the eyes move in strange

ways, there’s an extra finger on a
hand or the light is weirdly distributed —
but many are just as hard, if not
impossible. Recent research in Nature
Communications found that humans are
able to spot deepfakes only 50% of the
time.

In a leg-up to humans in this fight
against unreal information, researchers at
the University of California, Los Angeles,
have found a way to tell if a video is a
deepfake based on the light in it. In lab
tests, the method was so good that it
almost never failed to spot a manipulated
video.

Based on the findings, published in the
journal eLight, the researchers have said it
could reduce the burden on social media
platforms, which currently process large
quantities of user-submitted videos using
resource-intensive techniques.

Deepfake videos have emerged as a
scourge to society by playing on people’s
interest in videos and the general belief
that videos are hard to fake. However,
artificial intelligence (AI) has
short-circuited the latter by allowing users
to quickly and easily modify videos, often
at low cost.

Thus, deepfakes have emerged during
elections purporting to show politicians
saying things they did not and to show
men and women committing obscene

AT BT &

acts that, in reality, they never did.

While Al-based detectors can identify
videos with such falsified information,
they require large amounts of computing
power. The bad actors who produce these
videos also sidestep such tools by
compressing the video or deliberately
blurring it. The technique reported in the
new work combines an electronic
computer — one that works with chips —
with an optical computer, i.e. a machine
where light performs part of the work
normally done by chips.

A program running on this machine
selects 12 frames from the video in
question and checks the faces in them for
patterns that could set them apart. Then
the program feeds what information it has
gathered into a device called a spatial light
modulator and then to two spots on a
sensor. Based on the difference in
brightness between these spots, the
system could say whether a video was
fake.

In tests, the system was able to identify
manipulated videos with an accuracy of
99.86% and real videos with an accuracy
of 95.72% — while processing 15 videos at
a time. Even when the number of videos
being processed together was pushed to
18, the overall accuracy only fell to
96.13%. The system also identified videos
made with the Google Veo 3 Al model
with an accuracy of 94.8%, signalling that
it doesn’t have to be trained from scratch
against content generated by the latest Al
models.

The researchers estimated that the
optical part of the machine consumed
sevenfold less energy than the electronic
part. That said, since the machine
requires both parts to work, its overall
energy consumption was a more modest
13% lower than a fully electronic setup.

Based on these findings, the
researchers have proposed that social
media platforms et al. can use the system
as a filter that flags videos that do need to
be checked further, liberating the
platforms from having to check all of
them.

O3N11. New
technique
uses light to
spot
deepfakes in
seconds
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THIT F FS &
A5 H ATdhs
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e Many
deepfake
videos are easy
to spot — the
eyes move in
strange ways,
there’s an extra
finger on a hand
or the light is
weirdly
distributed — but
many are just as
hard, if not
impossible.
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e Recent research in Nature Communications found that humans are able to spot deepfakes

only 50% of the time.
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In a leg-up to humans in this fight against unreal information, researchers at the University of
California, Los Angeles, have found a way to tell if a video is a deepfake based on the light in
it.

AT FEA131T o faTets 58 Foy H HJsal 1 doc felel & forw, hfamiferar favafaearer, |
UfSred & Mererdiail o 3T 7 Hisle Fahmer & TR I T§ I ofallel T A1t ol & fo IS
Aif3ar Sather & IT AL |

In lab tests, the method was so good that it almost never failed to spot a manipulated video.
TITITRITAT TTET0Tt 7 Ig fafer sa=it gaTdT TEr foh eI T 3w Aifsat r ggaret el 7 I8
SIITHTIT T Fher 7ET ES1

Based on the findings, published in the journal eLight, the researchers have said it could

reduce the burden on social media platforms, which currently process large quantities of user-
submitted videos using resource-intensive techniques.

eLight ey gfert & gamifRId fasahst & MR ox eererdT3it o et § o6 I8 deheiten Arerer Aifsar
COITHIAT X IS1 aTelT S1ST hal s ehall & | A Colchia Thelglel 3TIIIThdI3 GaRT TS fohT
T T AT F NFEAT FT AT F & FAT 3170 T @UTeY aTelt dehellehl ot SEIHTS Fld
gl

Deepfake videos have emerged as a scourge to society by playing on people’s interest in
videos and the general belief that videos are hard to fake.

St Y Afsat 7 v 3R 5T 37T RO 7 A1 35T R AIfSAT 7 g AT S &, Tahed
AT FATS F T e 7R FHEAT AR 3 L

However, artificial intelligence (Al) has short-circuited the latter by allowing users to quickly
and easily modify videos, often at low cost.

gTeilich, FAT FEFAAAT (Al) o $H URUT FY AR Y ferT &, Fifeh Tg STANThclI3iT T
3TFET o AT R AT A A 3R 3T & Seerd i 1 grawr i g

Thus, deepfakes have emerged during elections purporting to show politicians saying things
they did not and to show men and women committing obscene acts that, in reality, they never
did.

39 1, W%W@mmm%ﬁaﬁmﬁaﬁmmﬁmgmm
& S Sogiel haft el ohell, 3R JouT T2T AfGeN3HT Y A 31l g I §U fe@mar S & g
3ogiel AIEAT H T Aal [hT|

While Al-based detectors can identify videos with such falsified information, they require
large amounts of computing power.

gTaiiten Al-3Tenie ggearer yonfarar T S18T STeTeT arel NfSAT Y garet Y Fehell &, fehet
Sefoh 1T Sigct 3110 HTAFE 4Tl 1 HTTRThl gIch R

The bad actors who produce these videos also sidestep such tools by compressing the video
or deliberately blurring it.

U R Aol arel GHIGATYOT e AITFSTY Y RS ek AT SR LTI Fleh Sof STRIUT
&I 1 THAT S ST B

The technique reported in the new work combines an electronic computer — one that works
with chips — with an optical computer, i.e. a machine where light performs part of the work
normally done by chips.

T 2T 7 TATS IS dAehelleh Ueh SAFCI N FIET—ail [T & AICIH W H1H FAT §—3l T
TRl Foet ¥ Sl § 1 Tareier Fege Sl el § Foreet weveara: Rt qan fare et arer
FHTH T Tk TREaT YT T &

A program running on this machine selects 12 frames from the video in question and checks
the faces in them for patterns that could set them apart.

58 AT R Tolel ATell Ueh TTH He T AT & 12 e FoTdlm ¢ 3R 37 Alere Ued 7 0@
et SAadT § ST 3¢ 37cT9T Igdlelel H Heg Y Tohd ol
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e Then the program feeds what information it has gathered into a device called a spatial light
modulator and then to two spots on a sensor.

SH S1G HIATH Teh Y TS ST T FAIfE THIRr ABZTACT ATHS ITHIVT A Hafdl g 3N
o R o &l faigait e wgarar &1

e Based on the difference in brightness between these spots, the system could say whether a
video was fake.

ST QXA TG &l THeh & 37eR & TR TR YOI a1 Fehell & o 1S NS avehell & AT LT |

e In tests, the system was able to identify manipulated videos with an accuracy of 99.86% and
real videos with an accuracy of 95.72% — while processing 15 videos at a time.

qﬁﬂvﬁﬁ,waﬂﬁlsaﬁ%ﬁmamﬁgmagmmﬁwmm%ﬁﬁw
99.86% 31T arEadss NTZAT T TgaTe 95.72% T ThHaT & T Thr|

e Even when the number of videos being processed together was pushed to 18, the overall
accuracy only fell to 96.13%.

Teh HY HHIE T ST 3¢ AT T TEAT ToTehT 18 kA TR &, TUTTel T el HTehell TTahT
W96.13%'§§I

e The system also identified videos made with the Google Veo 3 Al model with an accuracy of
94.8%, signalling that it doesn’t have to be trained from scratch against content generated by
the latest Al models.

JuTTell & Google Veo 3 Al ATSd ¥ §=1TT 7T 33T T ggaret it 94.8% TEhdT F | 50
Hehel TR § o AlieTca Al ATSel SaRT S=11$ TS AIHUT T TleT el & AT A YT A
GRATEIT ey T 3Tl g7 &

e The researchers estimated that the optical part of the machine consumed sevenfold less
energy than the electronic part.

AETRATIHT & AT ST o FMeT & THTRIT HIT 7 Solereifateh ST hT Joledl 3 Tl Il e
Sl @ #

e That said, since the machine requires both parts to work, its overall energy consumption was
a more modest 13% lower than a fully electronic setup.

gTeiTTeR, e FRMeT &Y 1o atet & forw Qe st &Y Jaearsrar el €, sufoT suh Fo ol
YU G TG FeAFIoleh TUTCN T Tofell H hael 13% i AT

e Based on these findings, the researchers have proposed that social media platforms et al.
can use the system as a filter that flags videos that do need to be checked further, liberating
the platforms from having to check all of them.

3T ToTSahYT oh 3TTYR UX AETRATSHT o TEdTd T & o Arerer AT celewie 3R 3 gefad
HTATT S YOTTell T e & & F STAATT I Thd! & | Ig 3 N3 1 Rfgaa wem fSerdhr
3T ST T SRR &, TG TolchidA? ' g3 AT i Sirer AT eer g3l

A deepfake is Al-generated or Al-manipulated media that can make someone appear to say
or do something they never did. Looking for unusual fingers or facial movements can help,
but convincing deepfakes may contain no obvious visual mistakes.

The problem with conventional detection

“An ordinary Al detector examines patterns in videos using electronic
computer chips. Processing huge numbers of videos requires computing
resources and electricity. Researchers are exploring whether light can perform
part of this work efficiently.”
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The new system is therefore a hybrid electronic—optical detector, combining a digital front
end with an optical processing stage.

The process in five simple steps

\ Stage H What students should understand \

The computer samples 12 frames—individual still pictures—from a
video.

Select frames

A trained program converts information about the faces and their
changes across frames into a numerical representation.

Encode information ||A spatial light modulator places the resulting pattern onto a beam of
onto light light.

As light travels through the specially designed optical system, its
waves spread and combine, performing part of the trained
computation.

A sensor compares light intensity at two designated regions,
producing a score used to classify the video as genuine or fake.

Extract patterns

Perform optical
processing

Read the output

o Spatial light modulator analogy: Describe it as a programmable screen that
controls a light wave differently at different points.

e It can change the wave’s timing, or phase, rather than simply making the whole beam
brighter or dimmer.

e Important: Light does not independently “understand truth.” The system has been
trained and engineered to convert particular input patterns into distinguishable
outputs.

An airport-security analogy
“Think of the system as an airport screening machine. It quickly flags
suspicious baggage for closer examination. Similarly, this detector could flag

suspicious videos for further checking.”

This explains its proposed role as a first-stage filter, rather than a final authority on whether
every video is authentic.

For the experiment processing 15 videos in parallel, distinguish three measures:

| Reported result || Plain-language meaning |

It correctly flagged approximately 999 out of every 1,000 fake
videos under those test conditions.

It correctly recognised approximately 957 out of every 1,000

99.86% sensitivity

o i
95.72% specificity genuine videos; around 43 could be wrongly flagged.
97.79% average This was the reported average accuracy for that experimental
detection accuracy configuration.

The energy claim
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Explain the article’s figures this way:

“One component may save a lot of electricity, but the entire machine still
includes other components that consume power.”

Thus, the reported roughly sevenfold reduction for the optical stage does not mean the
complete machine uses seven times less energy. The article reports an overall saving of
approximately 13%b.

o Laboratory success is not universal reliability. Different faces, video sources and
new manipulation methods can affect performance.

o Detecting some Veo 3 videos does not prove detection of every future Al model.

e A genuine video can still mislead through a false caption, selective editing or
missing context.

e The reported 50% human performance concerns a particular study, not a fixed limit
on everyone’s abilities.

Closing line:
“The innovation is using light as a computing tool to help screen

deepfakes efficiently. Its output is a warning signal to investigate—not an
unquestionable verdict.”
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How smoking sets the stage for lung cancer,
glimpsed in new study

Chronic smoke exposure alters lung stem cells and weakens their safety mechanisms and local immune defences, creating a precancerous state;

common KRAS and TP53 mutations triggered tumours only in smoke-conditioned tissue, showing how smoking primes cells for cancer

Anirban Mukhopadhyay

Na Wang, Raksha Padaki, Sara-Jayne
Thursby and Michelle Vaz, ‘Chronic
Cigarette Smoke Exposure Induces Distinct
Stem Cell States Driving Genetic
Driver-specific Non-small Cell Lung Cancer
Subtypes’, Proceedings of the National
Academy of Sciences, Vol. 123, Issue No.
42, October 5, 2026

ncologists have long wrestled

with a conundrum. Healthy

human tissue often carries

mutations that can drive
cancer, but the tissue itself does not
develop tumours. Clearly, a genetic spark
alone is not enough. At the same time,
chronic inflammation from smoking
profoundly damages lung tissue long
before any definitive cancer-causing
mutations even take root.

How then does smoking increase the
risk of lung cancer?

Results published in the Proceedings of
the National Academy of Sciences on
October 5 have reported a crucial missing
link.

“Change the soil’

Using lab-grown lung organoids,
researchers showed that chronic
exposure to cigarette smoke can prime
certain lung stem cells into a
‘precancerous’ state by turning off their
safety switches and dulling local immune
defences.

This long-term inflammatory stress
does not instantly form a tumour in the
body. Instead, it prepares cells so that
when commeon genetic mutations
eventually occur, they can trigger the
onset of a cancer.

If we think of normal lung cells as
“healthy seeds”, the research shows how
long-term smoke exposure gradually
changes the “soil around them”, Sendurai
Mani, a professor of translational
oncology at Brown University and who
was not involved in the study, said.

The findings have a significant
implication for India. In a May 2020
analysis of 1,862 patients, a team at AIIMS
New Delhi identified adenocarcinoma and
squamous cell carcinoma as the country’s
most common lung cancers — the exact
two subtypes formed by smoke-primed
cells in the new study.

Understanding how persistent,
low-grade inflammatory stress sets the
stage for cancer is also critical because a
substantial proportion of India’s lung
cancer cases occur among non-smokers
exposed to severe air pollution and
biomass smoke from traditional cooking
stoves.

Tissue decline

To track how normal lung tissue
deteriorates, the researchers, at the Johns
Hopkins University School of Medicine
and the Van Andel Research Institute in
the U.S., turned to lung organoids —
microscopic, three-dimensional
‘mini-lungs’ grown in the laboratory from
mouse and human lung tissue.

The team treated these organoids with
aliquid extract containing the chemical
components and toxins of cigarette
smoke for up to six months. Then they
compared them to a group of unexposed
organoids.

Within one to three months, certain

cells in the smoke-exposed organoids
grew significantly faster and formed
denser, more crowded clusters than the
controls. This growth came at a cost to
normal cellular function. Stem cells
destined to mature into either the airway
lining or fragile alveolar air sacs expanded
rapidly and adopted an altered, injury-like
identity.

Simultaneously, the numbers of
specialised cells that usually keep airways
clean steadily declined. The lab-grown
tissue became trapped in a disordered,
unhealed state known as metaplasia, akin
to how skin forms a thick callus in
response to repeated friction.

Reprogramming cells
During the six months, the cells did not
spontaneously acquire the traditional
mutations that drive cancer. Instead, the
smoke inflicted its damage through
epigenetic changes — a bit like
reprogramming a computer, explained
Michelle Vaz, an oncologist at Johns
Hopkins and a study co-author. The cell's
underlying DNA hardware remains largely
intact but the software instructions
dictating how it should behave change.
By scanning how the cells packaged
their DNA, the team discovered that
chronic smoke caused the regulatory
regions of genes crucial to a cell’s survival
to shut down. Chief among these silenced
genes was Zbpl, a master sensor that
detects cellular stress and initiates a
process that forces damaged cells to
self-destruct. As these instructions

change, the cells “lose some of their
normal controls,” Dr. Vaz said.

The smoke-conditioned tissue also
affected its environment. When grown
alongside macrophages, the immune
system’s patrol cells, the altered lung cells
coaxed them to switch sides, turning the
cancer-fighters into accomplices that help
abnormal cells hide.

Genetic spark

To test if these changes could really
prepare the cells for malignancy, the
researchers introduced two of the most
common genetic alterations seen in
human non-small cell lung cancer. They
engineered different batches of the
six-month organoids to carry either a
cancer-driving mutation in the Kras gene
or the loss of the Tp53 tumour suppressor
gene. Then they implanted these
organoids into mice to see if they would
grow into actual tumours.

Smoke exposure alone was not enough
to trigger cancer in the animals.
Introducing either mutation into healthy,
unexposed organoids also failed to
produce tumours. Instead, the tumours
formed exclusively when the mutations
were introduced to organoids that had
already been conditioned to chronic
smoke.

The two mutations also set off changes
along different pathways: the Kras
mutation acted on stem cells deeper in
the lungs, giving rise to lung
adenocarcinoma, while the loss of Tp53
targeted stem cells in the airway lining

GETTY IMAGES
and produced squamous cell carcinoma.

Biological memory

Instead of viewing cancer as an inevitable
consequence of random DNA mutations,
the findings suggest chronic smoke is
essentially “preparing the ground for
cancer”, as Dr. Vaz noted, making distinct
pools of stem cells uniquely vulnerable to
certain genetic mutations.

Translating these lab-grown insights
into actual human treatments or
screening tools will not be easy. Human
lung cancer is a very complex,
decades-long process, Nithya Ramnath,
professor of medicine at the University of
Michigan, said. She pointed out that
artificially engineering mutations in a lab
dish bypasses the messy reality of how
human bodies naturally acquire
mutations, repair tissues, and conduct
immune surveillance over a lifetime.

And while the study offers clues into
one conundrum, Prof. Ramnath
cautioned that a “critical unanswered
question remains”: why only a minority
of individuals exposed to decades of
heavy smoking ultimately develop lung
cancer while some who have never
smoked do.

Until researchers can unravel that
mystery in real human populations, she
said, the findings should be regarded as
“hypothesis generating rather than
actionable”.

(Anirban Mukhopadhyay is a geneticist by
training and science communicator from
New Delhi)

03N11. How smoking sets the stage for lung cancer, glimpsed in new study

T IeTTeT ¥ el 1w AT F& FH3T F A A FHAT AR FIar e

Oncologists have long wrestled with a conundrum.

HER TAATH S HAY W Ueh 37T A SFA B 8|

Healthy human tissue often carries mutations that can drive cancer, but the tissue itself does
not develop tumours.

TATY ATAT Fcleh! F FER W 3cIRAAT 8l & S ha< T J&IdT & Tohd! &, olfhel S T
YA ATl A€t LTl
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e Clearly, a genetic spark alone is not enough.
TISE & foh sharel TTeTdRIeh Seela &1 gied 1e1 &

e At the same time, chronic inflammation from smoking profoundly damages lung tissue long
before any definitive cancer-causing mutations even take root.

mﬁ,wﬁmmmwmé?maﬁmmﬁa@mﬁmw
TETTCHT &, STeT cieh &R YT Xt aTel T fRerd 3iTeTd Rk ScqRaciet faehferet o =1eT gidt|

¢ How then does smoking increase the risk of lung cancer?
T R Tt st 3 3R T SR 3 erdT 872

e Results published in Proceedings of the National Academy of Sciences on October 5 have
reported a crucial missing link.

5 SR T GNAIST JHTT & 7 eaTel UhsH] H HISHT H TehITRI Sciisll o S8 Tgoll Sl Teh
AgcaqUT I A T ¢

‘Change the soil’
‘STHIT Y TEAAT

e Using lab-grown lung organoids, researchers showed that chronic exposure to cigarette
smoke can prime certain lung stem cells into a ‘precancerous’ state by turning off their safety
switches and dulling local immune defences.

TR 3 fash e S F JATAaA1gs T 3TN dHieh Merehdiait = femrar foh fTRe & yu &
oI HH T T 3 Eat W he] T F6 T FIAAIT FER-YE w1 3 g Fohel &1
T FRETT-CATEATHT Y g, e 3N TS TTIET HR&T Y FHAN FTh Bl &

e This long-term inflammatory stress does not instantly form a tumour in the body.
I8 ArdanIfolsh FateToted dofta AR 3 i TIFR AgT FaATeTT|

e Instead, it prepares cells so that when common genetic mutations eventually occur, they can
trigger the onset of a cancer.

S8 S, FE HITABIIN T SH TG IR I § 1o HTH MTIa eh ScaRacie glel T d HaT i
YB3 FT Heh |
¢ If we think of normal lung cells as “healthy seeds”, the research shows how long-term smoke

exposure gradually changes the “soil around them”, Sendurai Mani, a professor of
translational oncology at Brown University and who was not involved in the study, said.

S5 [qeaidererd # CiellTel Jileehleliol & AR 3R 3eaZet 7 Lffel =7 ¢ ek AfoT
T, “Tfe g TTHCT st AT A TIET SieT A, df Tg Ny fe@rar § & o« g7 a&
4 & S A e & - 37 S 1 T 3 FE e E1

e The findings have a significant implication for India.
g7 forsensit T 1R & fow Ageaqof fafgard &1

e |n aMay 2020 analysis of 1,862 patients, a team at AIIMS New Delhi identified
adenocarcinoma and squamous cell carcinoma as the country’s most common lung
cancers — the exact two subtypes formed by smoke-primed cells in the new study.

#2020 # 1,862 AT & TFewor 7, vew 715 feool Al Uah S o vaahIiiaAT 3R TFdaw
el FIHAAT T 27 H BB T Y HTH AT TRAT AT| AV 3T H YU F T RIRApr3it
¥ 8 JET &l 3UYSR ddd Q|

e Understanding how persistent, low-grade inflammatory stress sets the stage for cancer is also
critical because a substantial proportion of India’s lung cancer cases occur among non-
smokers exposed to severe air pollution and biomass smoke from traditional cooking stoves.

I HASTAT 8 Tl HgTa Ul ¢ Toh SANAR TeT TgoT aTell, o T T oloToled cIelld e Sl
STHIT HE AR AT 8, FTh AR 7 BB o6 FAT & HIHY HAH 3o A1 7 gId § S LT
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Tissue decline

Fdehl T &OT

To track how normal lung tissue deteriorates, the researchers, at the Johns Hopkins
University School of Medicine and the Van Andel Research Institute in the U.S., tumed to
lung organoids — microscopic, three-dimensional ‘mini-lungs’ grown in the laboratory from
mouse and human lung tissue.

AT B3 & Sl Hll WS I 8, ST IdT o9l o foIT AN & Sied giafehed
T T 3T AR 3R ¥ T Reared SR 3 elerarcliait o v & 3ifefates
TERT forT| A =g 3R ATTd B3 & Scfehl & G H Taoh 8T F&A, F3-3maredy Aeir-clea
gId &l

The team treated these organoids with a liquid extract containing the chemical components
and toxins of cigarette smoke for up to six months.

Qerehdi3it o 31 3Hiefeiss T fARE & YU & THG T Teanl R fader gerf arel over 3 &
TUF 3 oF AL 7 |

Then they compared them to a group of unexposed organoids.

SHS d1C Sriel Sefehl Jolell O 3HTefiSs & Ueh Tog & &l Folee YT o TUh H oIg1 7T 147 AT
Within one to three months, certain cells in the smoke-exposed organoids grew significantly
faster and formed denser, more crowded clusters than the controls.

Teh § Al HEIAT 3 3R, YT o Heh H ¢ TS T HS R AIT0T HHE T HHTAhT3i
ohT o= & SHTAT TIolt & 9T 3R 37fereh w1e T sNsem Tagg SaTred o
This growth came at a cost to normal cellular function.

ST IR T HIAT I3 & A HIHBIST I Ihlell T

Stem cells destined to mature into either the airway lining or fragile alveolar air sacs
expanded rapidly and adopted an altered, injury-like identity.

ARGAT T Ol T FATGIeh TGN # IR el glet aTell FEH HIRABIT Aol T 961 3R Segiel dgolr
§S, TNCIEd PIRIHI3 SHAY Terelled =TT ofl|

Simultaneously, the numbers of specialised cells that usually keep airways clean steadily
declined.

S 2RI, ATgATET &I AT TG aTelr fafRIse HIRAAIIT T HEAT AR T 7|

The lab-grown tissue became trapped in a disordered, unhealed state known as metaplasia,
akin to how skin forms a thick callus in response to repeated friction.

TN H TR AT Fdeh ASTCATIRAAT 15 3T 3K Seh o7 g1 arelr 37aTuT &/ %y 17|
g 39 Ifhar o1 T § TS 9R-9R 9907 gl 9R ca<T R AT el §F SAar g

Reprogramming cells

aﬂfﬂmﬁmg:r:q‘lm?r

During the six months, the cells did not spontaneously acquire the traditional mutations that
drive cancer.

TE AL o CRTT PIRABII F 3937 $HE T TG & el IRARF ScI R YT o7 g
Instead, the smoke inflicted its damage through epigenetic changes — a bit like

reprogramming a computer, explained Michelle Vaz, an oncologist at Johns Hopkins and a
study co-author.

SH% TolTY, Siled aaTehed T haX faQws 3R 3reaaa $r gg-af@er A aret o gasmar &
%ﬁﬁuﬁmmﬁ?%aﬂqu@:ﬂm—wgﬁ!ﬁm‘yﬁﬁwﬁmmml
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The cell's underlying DNA hardware remains largely intact but the software instructions
dictating how it should behave change.

FHITRAHT T HT DNA GIEAAT HIHN &€ cleh ST T H Bl 8, olfehel 3Heb STGER 1 o el dTel
AT [T deoT 1 &

By scanning how the cells packaged their DNA, the team discovered that chronic smoke
caused the regulatory regions of genes crucial to a cell’s survival to shut down.

FITAPTIT GART 3T9eT DNA FI STTLA Fed oh dIehi Sl ST hieh ATTHAT3IT o 91T b we
HHY Ao YU & T H T T HIRAHT & ST ot o ToIT Hgeaqol Sileil & foAarereh &7 5e g
T

Chief among these silenced genes was Zbp1, a master sensor that detects cellular stress
and initiates a process that forces damaged cells to self-destruct.

g1 fATSsra g0 Sistt 3 997 Zbp 1 UT—Teh 7T Hgeh SiT PRI TFATd T Il ST & 3R
T GShAT F T & ST &I AT T T2 o7se gl & T 9 el 21

As these instructions change, the cells “lose some of their normal controls,” Dr. Vaz said.
ST, ATt o gl 1 31 el & agore ¥ HISHNT 3o Fo WA 0T @ & g1

The smoke-conditioned tissue also affected its environment.

gﬁ%qﬂwﬂmmﬁmwaswaﬁsﬂwﬁaﬁml

When grown alongside macrophages, the immune system’s patrol cells, the altered lung cells
coaxed them to switch sides, turning the cancer-fighters into accomplices that help abnormal
cells hide.

aaaﬁgémaﬁ%ﬁaﬁmmmaﬁrmsﬁmwaﬁ—ﬁm—aﬁmmm
I, AY 3581 Hehlthol Sl 3T U&T Seoled & TelT SHATAT| STH HaX T oIST aTell APV AT
HEAN §7 IS S 3ATHT FIfASI3HT U=t & A FAT B

Genetic spark

e Rt

To test if these changes could really prepare the cells for malignancy, the researchers
introduced two of the most common genetic alterations seen in human non-small cell lung
cancer.

g e & fAT & a1 I searg aeda & SNSRI A $ER & T IR FT ohd §, Meamar3it
o AT AlA-FHATT AT ST HAT A T ST ATl &7 HGH 3HTH MTIa 11 screld HITRIAIAT & fhu|
They engineered different batches of the six-month organoids to carry either a cancer-driving
mutation in the Kras gene or the loss of the Tp53 tumour suppressor gene.

37giol BF HElel oIeh (Ao (A HTAI5S & 3TeTaT-37eleT FHGT & AT Al HE T TGIaT &l arell Kras
et 3cqREceT STl AT Tp53 TIAT-GHASRY SHtet 1 TSR formam|

Then they implanted these organoids into mice to see if they would grow into actual tumours.
S8 F1G 3opiel I ol & AU 3eT HTAfA1SS T <qgT 7 TARITA FhaT foh AT 398 areciiaen
T Tah A gt

Smoke exposure alone was not enough to trigger cancer in the animals.

hael YT & T W STAaRT 3 AT E AT G|

Introducing either mutation into healthy, unexposed organoids also failed to produce tumours.
¢ o Heh A 71 3T TaEY A58 7 78 § 1S o STl STolel 0T 81 TYFR LT o |

Instead, the tumours formed exclusively when the mutations were introduced to organoids
that had already been conditioned to chronic smoke.

$Hh TSI, TIAT el Al T4 ST ScaRaclel 3+ 3ifafeiss # fohT a1 ST Ugel &1 ofd JHT oToh
YT & U F FeNfac &1 Th |

The two mutations also set off changes along different pathways: the Kras mutation acted on
stem cells deeper in the lungs, giving rise to lung adenocarcinoma, while the loss of Tp53
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targeted stem cells in the airway lining and produced squamous cell carcinoma.

aelT SR o 3TeTaT-37eTeT TE § F&eld Y& FRT: Kras SeqRaee of st & i aTewrs &
HISTE TCA HIRAFTIHT BT T FoRaT 3R 378 TSATRTRAAIAT TR T g3, STafeh TpS3 &
Wmawﬁmmmmﬁqmgmmwmmamm|

Biological memory

st wfa

Instead of viewing cancer as an inevitable consequence of random DNA mutations, the
findings suggest chronic smoke is essentially “preparing the ground for cancer”, as Dr. Vaz
noted, making distinct pools of stem cells uniquely vulnerable to certain genetic mutations.

3R T DNA & 3T eAS 3caikadsit T ifaard aRkoms At & goirg, fashy gard & 6 o
FAE e ¢ 3 T 3 TgeTT ForeT: “HE 35 Forw FafieT SRR e &7, S 3 o, anr o
S TH HIABIHT 3 HIT-37e1T HHE TS T HTed 1eh ScqRactall o Ficl T &9 &
HAgsTeMeT g1 1 &

Translating these lab-grown insights into actual human treatments or screening tools will not
be easy.

TANITRITET # TS ST foseht shl #Hesal o fAT areciden TR AT Sl U0 # S ol T
TET g1

Human lung cancer is a very complex, decades-long process, Nithya Ramnath, professor of
medicine at the University of Michigan, said.

fAfRYTeT faeafaezrera & Al Hr MhaR fcar THATY o gl foh HJaT 7 hhst 1 Hal Th
A FAfee IFhar g, ST SAHT deh Tl Tehell ol

She pointed out that artificially engineering mutations in a lab dish bypasses the messy reality
of how human bodies naturally acquire mutations, repair tissues, and conduct immune
surveillance over a lifetime.

3egiol IATAT foh YAITRATRAT T Tole H A T & ScqRacteT YeT el 38 STTeel A {dehdT i
AR FTar g g A R ShasT 3R Tamsiaes 9 § 3cTRddeT g1iel idTl &, el Sl
FRFAT AT § 3 AT R ar g1

And while the study offers clues into one conundrum, Prof. Ramnath cautioned that a “critical
unanswered question remains”: why only a minority of individuals exposed to decades of
heavy smoking ultimately develop lung cancer while some who have never smoked do.

3R S8 Ig CTTT U 3015TeT & aR H Hohd ST &, dal Ul THATY oF 79Tg foha fop “Tah
Hgeaqul FaTel e 8 TR ©: SR deh ST HUT et aTel olialt 3 & shelel e ol &1
37clcT: BhST T $hER FT BIcAT &, STaTeh e TH ol bt 6 Tg he g1 i & Foiegled el yradret
aTer fram|

Until researchers can unravel that mystery in real human populations, she said, the findings
should be regarded as “hypothesis generating rather than actionable”.

3giel el foh STl cfeh AErehell AEcIdeh Hield 3TTEIET H S8 T 1 761 FolsAT ofd, T Teh JoT
st il “PIars AT F oI IRFTAT TAT T’ AdISl & & F @ ST AT

“Smoking can damage both a cell’s genetic instructions and the safety systems that
normally stop damaged cells from becoming cancerous.”

The study explores the second part—how smoke prepares lung cells for cancer.
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“If a cell develops a harmful mutation, will it necessarily become
cancerous?”

Answer is no. The body has several protective mechanisms. It can repair damage, stop
abnormal cells from multiplying, or eliminate them. Cancer can develop when enough of
these protections fail.

“Could prolonged smoking weaken these protections even before an important cancer-
driving mutation occurs?”

The Analogy of a Factory

“Imagine that a lung cell is a small factory. It has an instruction manual, workers, safety
alarms and inspectors.”

Biological . .
concept Factory analogy Simple meaning
’DNA Hlnstruction manual. HContains the cell’s genetic information. ‘
Genes Individual instructions. |Help control the cell’s functions. |
. A change in the printed
Mutation instructions. Changes the DNA sequence.
Epigenetic Covering an instruction or Changes gene activity without changing
change restricting access to a page. the DNA sequence.
Immune cells |/Inspectors and security staff. cHe(i:g Identify and respond to abnormal
Cancer A factory expanding without Cells grow uncontrollably and may
effective controls. invade surrounding tissue.

The important distinction: A mutation changes the text; an epigenetic change changes how
the text is used. This is an analogy, rather than a literal description of molecular processes.

What Normally Happens in the Lungs

e Airways carry air into and out of the lungs.
o Alveoli are tiny air sacs where oxygen enters the blood and carbon dioxide leaves it.
o  Stem cells help maintain and repair lung tissue.

“When a building is damaged, repair workers replace damaged parts. Lung stem cells
perform a comparable repair function.”

The research asks what happens when these repair cells face repeated chemical injury from
cigarette smoke.

What the Researchers Did
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An organoid as a small, three-dimensional laboratory model containing several cell
types found in an organ.

“It is like a model neighbourhood used to study buildings—not a complete city.
Similarly, a lung organoid is not a fully functioning lung.”

Researchers exposed mainly mouse lung organoids to cigarette-smoke condensate for up to

six months. They also checked important early findings in human-derived organoids. The
study was published online in PNAS on 5 October 2026.

Experimental Comparison

Experimental condition Result after |m_plantat|on into

mice

Unexp(_)sed organoids without an introduced genetic No tumours developed.

alteration.

Smoke_—exposed organoids without an introduced genetic No tumours developed.

alteration.

Unexpgsed organoids with either tested genetic No tumours developed.

alteration.

Smoke_—exposed organoids with either tested genetic Tumours developed.

alteration.

In this particular experiment, smoke-induced changes and the introduced genetic
alteration worked together. Do not present this as a universal rule for every human cancer.

What Smoke Changed

The Repair System Became Disordered
The article describes cells multiplying abnormally and losing some specialised functions.

“More cells do not necessarily mean healthier tissue. A repair process can produce a
crowded, poorly functioning structure.”

o Metaplasia means that one mature cell type is replaced by another, often in response

to persistent irritation.
e Itis not itself cancer, although certain forms can accompany increased cancer risk.

Some Safety Instructions Became Less Active

The study identified reduced activity of ZBP1, which helps regulate inflammatory cell-death
pathways.

“A damaged factory unit should sometimes be shut down. If part of the shutdown
system becomes less effective, abnormal units may survive.”
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Local Immune Defences Were Altered

The changes involving macrophages, immune cells that help clear debris and coordinate
responses.

“The surrounding environment can influence whether immune cells challenge
abnormal cells or inadvertently support their survival.”

The finding concerns particular cellular signals and experimental conditions.

KRAS and TP53

] Gene H Classroom analogy H Alteration tested \
IKRAS|A growth accelerator./|A mutation promoted growth signalling. |
'TP53 ||A safety controller. ||Its loss removed an important protective function.|

In smoke-conditioned organoids, these alterations produced different cancer types:
adenocarcinoma with mutant KRAS and squamous cell carcinoma with TP53 loss.

Three Misunderstandings

e The study does not show that smoking cannot cause mutations. Tobacco smoke
contains chemicals that damage DNA; this research adds another mechanism.

e Six months in an organoid experiment is not a six-month cancer timetable for
people.

e The findings do not establish a new treatment or screening test. Further validation
is necessary. Quitting smoking remains beneficial and reduces cancer risk.

Recap

e A mutation changes... the DNA sequence.

e An epigenetic change alters... how genes are used.

e The study’s main finding is... prolonged smoke exposure can make lung cells more
vulnerable to cancer-driving genetic changes.

“Cancer is not always explained by a damaged instruction alone. Whether that damage
becomes dangerous also depends on the condition of the cell and its surroundings.”

GS Paper Il1: Environment 03 November 2026

TOPICS COVERED

O3N11 | Firecrackers: Festivity or fallout?

U 3cHd AT GEIROUMHA?
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Firecrackers: Festivity or fallout?
S IIl: Environment |

he smoke that 3 forests and wildlife, Article concerns into focus:
walfts through our 51A(g) makes environmental | preventing environmental
celebrations protection a fundamental harm and ensuring that
carries a hidden duty of every citizen. those responsible for
cost. How can society Further, Article 25 pollution bear the cost.
preserve the joy of guarantees every person The Universal Declaration
celebration without Sincy Wilson freedom of conscience and of Human Rights (UDHR)
compromising the right to is Assistant Professor. the right to profess, and the International
breathe clean air? School of Law, Vels practise, and propagate Covenant on Civil and
On October 12, the University (VISTAS), religion, subject to public Political Rights (ICCPR)
Supreme Court’s suo motu and a legal researcher order, morality, and health, recognise religious freedom.

hearing on air pollution in specialising in among other constitutional Moreover, across the globe,
Delhi-NCR brought constitutional and limitations. Thus, religious countries adopt different
firecracker restrictions, administrative law, freedom and the freedom to | approaches to firecracker
religious sentiments, and and international celebrate cannot be treated regulation to protect public
public health into focus. environmental law as an automatic licence to safety. For instance,
Citing enforcement expose others to Singapore has banned
difficulties, the Bench - unreasonable risks to their private firecracker use,
cautioned against a blanket . health. The challenge is not permitting only licensed
ban and emphasised public ﬁ\ to pit celebration and clean professional fireworks
awareness and voluntary - air in opposing camps, but displays. Ireland and the
restraint to encourage the ﬂk to ensure that the United Kingdom prohibit
use of less-polluting o o B | enjoyment of one’s freedom | the sale of traditional
alternatives. Vaishali R. Venkat does not diminish another’s | firecrackers to the general
Senior advocate Aparajita ability to live in a healthy public. Sweden prohibits
Singh, the amicus curiae in environment. the use of firecrackers
the matter, urged the Court Environmental except by trained
to ask the Commission for protection also demands individuals holding special
Air Quality Management collective action by permits. Under Germany’s
(CAQM) to address the governments, institutions, explosives regulations,
medical risks associated and individuals alike. This certain powerful
with air pollution. The understanding of shared firecrackers are restricted to
proceedings raise a larger environmental authorised permit holders.
constitutional question: how responsibility extends India need not choose
can environmental beyond national between two extremes: a
protection be reconciled constitutions and finds blanket ban and
with religious freedom expression in international unrestricted use. Regulation
without compromising environmental principles. can be designed to prevent
either public health or For instance, the Stockholm | harm while respecting
lawful cultural practice? Declaration of 1972 lawful celebration. This
Article 21 of the recognised that human requires scientifically
Constitution provides that well-being is intertwined assessing alternatives such
no person shall be deprived with environmental quality. as certified green crackers,
of their life or personal The Rio Declaration of 1992 enforcing emission and
liberty, except according to articulated two principles safety standards, and
the procedure established that remain pivotal to holding manufacturers and

by law. As interpreted by the environmental sellers accountable for
Supreme Court, the right to Religi policymaking: the violations. The State must
life encompasses the right to eliglous precautionary principle, ensure that restrictions are
healthy life. Articles 48A freedom and which calls for preventive proportionate and

and 51A(g) reinforce this freedom to action by the State against effectively implemented,
very principle by placing celebrate cannot serious environmental risks | while citizens exercise their
environmental protection be treated as an even when scientific freedoms with due regard
within the framework of the automatic certainty is incomplete, and | for public health.

Directive Principles of State licence to the polluter-pays principle After all, a celebration
Policy and Fundamental h that suggests that the should leave behind

Duties, respectively. While expose others to polluter bears the cost of memories of joy, not a
Article 48A directs the State unreasonable pollution. Applied to the legacy of polluted air.

to protect and improve the risks to their firecracker debate, these

environment and safeguard health principles bring two core ishali.venkat@thehindu.co.in

03N11. Firecrackers: Festivity or fallout?
Uerd: 3cHd qT GEIROTA?

e The smoke that wafts through our celebrations carries a hidden cost.

Wﬂﬁﬁﬁmﬁmﬁ%ﬁﬁm%ﬁgﬁ@ﬂﬁ%l
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How can society preserve the joy of celebration without compromising the right to breathe
clean air?

TITo gaT H A1 o & AR A AT fhT 9 ISt 3chal T 379 8 IAT 3G FehdT
e

On October 12, the Supreme Court’s suo motu hearing on air pollution in Delhi-NCR brought
firecracker restrictions, religious sentiments, and public health into focus.

12 3ergeR T TEeel-TAI3R & a1 JqW0T W Fdied wARTerd hi Tad: HAlel Foaars # gerat
T gfaay, 1fHe saesi 3R Seeareed & Heg YHudr 4 33|

Citing enforcement difficulties, the Bench cautioned against a blanket ban and emphasised
public awareness and voluntary restraint to encourage the use of less-polluting alternatives.

TS T3] A H HISASAT BT gaTel Gt §T IS o o afcisrer omer 5 afer 3momre fepam AR v
TEOT aTel fehel o SETHATS &l HIHITE it & ToIT STel-STHTEehdT AT Fa oo HI7 TR SR
fem

Senior advocate Aparajita Singh, the amicus curiae in the matter, urged the Court to ask the
Commission for Air Quality Management (CAQM) to address the medical risks associated
with air pollution.

3 A A w AT IS T RIS e A ~ararery & 311arg & foh g a1y aporawr
YEH HTART (CAQM) T aTg TeyuT A o3 frfeheqehiar STQAT ov &4T1eT ot 1 &g |
The proceedings raise a larger constitutional question: how can environmental protection

be reconciled with religious freedom without compromising either public health or lawful
cultural practice?

S8 GoAaTS A Teh g1 HATToleh YT ST §: STeeareed AT 3¢ Apicieh U137 & Fasitar
TorT fo=TT gaTaRor EaTor 3R 4fie Tad=dr o a8 ATHATET Sl TATAT ST Tehll 72

Article 21 of the Constitution provides that no person shall be deprived of their life or personal
liberty, except according to the procedure established by law.

HIAYT T 3eede 21 gl & foh fohalt 8 SITFA Y Flefe SaRT TATAT YThaAT & ITAR & 3Hh
ST AT ATFARTT TadFaT & dfrd fonr ST T gl

As interpreted by the Supreme Court, the right to life encompasses the right to a healthy life.
Hafod ~ITeId T SITET & ITAR, Sfiaet & FUHR H Ty ShiaeT 1 AJfAHR o nfAer &

Articles 48A and 51A(g) reinforce this very principle by placing environmental protection
within the framework of the Directive Principles of State Policy and Fundamental Duties,
respectively.

37Te0G 48A R 51A(Q) HERN: T & wAifd-faceren dedl AR #{er shefeat & g & qiiaor
TIETUT T MTHAT ek ST gy T FHoTed i &
While Article 48A directs the State to protect and improve the environment and safeguard

forests and wildlife, Article 51A(g) makes environmental protection a fundamental duty of
every citizen.

3TeeE 48A T T JATAROT Y T&TT AR FUR oA TUT il IR deroiial T TRETIT A T
fA&er & &, Stafeh 3ieTeee 51A(g) TATaRUT TRETUT &l Fedeh AT T el heled Tallcll &

Further, Article 25 guarantees every person freedom of conscience and the right to profess,
practise, and propagate religion, subject to public order, morality, and health, among other
constitutional limitations.

S8 3TClTAl, 3G 25 Tcdeh Skl ohl 3TcT:ahT0T hT TIcTAcAT HIX &1 ol HieTel, SHRT UTelad el
TUT 3GHT TR Fa) T 1TFR ST &, ST Aol cqaedT, Afderdr 3 Tareey gfgd 3
gauferes AT & 3refeT g

Thus, religious freedom and the freedom to celebrate cannot be treated as an automatic
licence to expose others to unreasonable risks to their health.

gafay, arffis Faaadr 3R 3cad Hellel T HTSIET T GERT & TARELT T IR SATEH & STelad
FT TIT: IS ATSHH 16T HATAT ST HheT|
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The challenge is not to pit celebration and clean air in opposing camps, but to ensure that the
enjoyment of one’s freedom does not diminish another’s ability to live in a healthy
environment.

oAl 3cHa 3R TITs §aT Hl Ueh-GER & TaRIEr 7 WeT el o181, dfesh Ig Giaed et ¢ &
ToRell ST Tebet ohY T T 37Teie; el W G ST shT TIEY TATARVT & STt T &THT e o g1

Environmental protection also demands collective action by governments, institutions, and
individuals alike.

YATEROT HYATOT & FoIT R, T3t 3R safFaai—ash 31 aeifes ®9 & Fars wE gref|

This understanding of shared environmental responsibility extends beyond national
constitutions and finds expression in international environmental principles.

JITaRoT & gfa A1sT fSFaeRy $ I Gost TS Tfaamat & 3meY S & 3R 3iaarsa
Aol fageidl # off saaFd gidr gl

For instance, the Stockholm Declaration of 1972 recognised that human well-being is
intertwined with environmental quality.

3ETER0T & AT, 1972 Y FIREIH BN o HIelT 7o HIeTd o107 hT JATAXOT h I[0TaT & g0
SEEEY

The Rio Declaration of 1992 articulated two principles that remain pivotal to environmental
policymaking: the precautionary principle, which calls for preventive action by the State

against serious environmental risks even when scientific certainty is incomplete, and the
polluter-pays principle, which suggests that the polluter bears the cost of pollution.

1992 1 RAY wryor & &7 & e glcrarfed e St 31mer off qifaRor wifo-faeor & Fgeayor
¢ wraee w1 g, forae 3eaR R gaiaoi Shf@at & favey daferen ffRedar s
gl I 3 T T FAaReh FREATS el TRT; 3R Tgweh-$qerater RAgHTd, TS 3R Jguor
I SIITCT JENUT it dlel S 3311 A1V

Applied to the firecracker debate, these principles bring two core concerns into focus:
preventing environmental harm and ensuring that those responsible for pollution bear the
cost.

qerel R §69 & Hedl F A [ewid a §iaaredr Riansit 1 @ree ord & 72iaxor i gl arel
Tl T Aehadl R FEWOT & TAIT fHFAGR ealt & SHRT oA1eTed AT |

The Universal Declaration of Human Rights (UDHR) and the International Covenant on
Civil and Political Rights (ICCPR) recognise religious freedom.

AAIRSRI T FrEsiled @om (UDHR) 311R ARt 3i% Ter=ifas 3rfisrY o srawrsdT
ITa (ICCPR) &TfHeh Tl &l ATl & 8|

Moreover, across the globe, countries adopt different approaches to firecracker regulation to
protect public safety.

3 37T, STARRET I T&TT & ToIT gfeiam 17 & o7 Terdl & fAfagd e & 3erT-37erT ish
ITATT &

For instance, Singapore has banned private firecracker use, permitting only licensed
professional fireworks displays.

31601 & v, RATR = foisit A o) gerat & sEdarel W St o § 3R shad ansad
9ot 9RYa nforeramet i sregafar & &1

Ireland and the United Kingdom prohibit the sale of traditional firecrackers to the general
public.

3Mels AR GAT5es fohaTsa 1A STotdT ST TRUR ey See R ek ol & |
Sweden prohibits the use of firecrackers except by trained individuals holding special permits.

s & [y RiAe e arer gfAfera safFaat & 3ramar fardt 3R & forw gera! &1 seaarer
EIGCIBCES

Under Germany’s explosives regulations, certain powerful firecrackers are restricted to
authorised permit holders.
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ST & faTples Tl faaedt & dgd, $o AfFATeN Tl 1 SEAAT hael HThpd
RIATUR &1 I Tohdd o

e India need not choose between two extremes: a blanket ban and unrestricted use.
R o1 & TR faehodi—quT Ticeer 3R f4aT Aeh-cleh SETHTT—3 & TRl Teh ol Tetel T
SRR =T8T &

e Regulation can be designed to prevent harm while respecting lawful celebration.
1 3cHal T GFATT Hd BT AN Aehel & T RAfTHeT SIR Fam ST G 2|

e This requires scientifically assessing alternatives such as certified green crackers, enforcing
emission and safety standards, and holding manufacturers and sellers accountable for
violations.

g8 foT AU gR Terat Si&Y [aehedl 1 daTfeleh 3Tehelel etl, Scdolel X GI&TT Hlelehi T
] AT AT Seoltle] diel aTel THAATT3N 3R fAshel13il &1 STareee See sl g

e The State must ensure that restrictions are proportionate and effectively implemented, while
citizens exercise their freedoms with due regard for public health.

ST T Fg FrARET AT =MET Foh Flcarer ST eTarel 7 g 3R Ty &a1 & w19 fohw S,
STefeh ARTRS FTACaELy wgtmwﬁ?mmﬁwsﬁmaﬁl
o After all, a celebration should leave behind memories of joy,not a legacy of polluted air.

m@w,m*mq&ﬁﬁmmm, AP TH...

PCS Special: | 03 November 2026

03N11 | Quiz

03N11 | Kimi Antonelli crowned youngest-ever champion

farelt Tl a9 19 aF & waw gar AT

O03N11. Quiz: Sardar Vallabhbhai Patel

Questions and Answers | UT:S

to the previous da}’s 5. When was Sardar / .
daily quiz: 1. Why is Vallabhbhai Patel’s 150th birth 1. \WWhy Is National Unity Day Celebrated?
National Unity Day anniversary celebrated? Ans:
celebrated every year in 2025 : : . . .
——— & IR » National Unity Day, or Rashtriya Ekta Diwas, is
Commemoration of the | Vallabhbhai Patel serve as the ~ OPSErved annually on 31 October to commemorate the birth
birth anniversary of Home Minister? Ans: 1947-50  anniversary of Sardar Vallabhbhai Patel, born in 1875.
Sardar Vallabhbhai Patel ;-ta"':"‘at 'fsl}"? “?_'g’“ °tf ”‘;* e It honours his contribution to India’s political integration,
i ue or uni In metres . . ] . . . .
E‘.whe.” e Ras::.y:hma — wotyﬂd.s llest particularly his leadership in bringing princely states into the
Iwas introduced by the . : .
government? Ans: 2014 | Statues, overlooking Sardar Indian Union after independence.
3. What was the core Sarovar Dam in Gujarat? Ans: o Patel served as independent India’s first Deputy Prime
objective of the day? Ans: | 182 "l‘e;'_“ i Minister and Home Minister, helping consolidate a newly
To reaffirm the nation’s | Visual: Prime Minister independent country.
strength, resilience, and | Narendra Modi inaugurated
commitment to unity this Statue of Unity in which
4. Name one of the key year? Ans: 2018 2. When Was Rashtriya Ekta Diwas Introduced?
events conducted on Early Birds: K.N.
i i ? Ans: Viswanathan | Mohan Lal Patel L .
National Unity Day? Ans: vali Tul ! ichand Bhutani e The Government of India introduced Rashtriya Ekta
Mass public runs | Piyali Tuli | Lalchand Bhutani . . L
organised by States and | | Sumana Dutta Diwas in 2014, and its first observance took place on 31

October 2014.

e The date was selected because it marks Sardar Vallabhbhai Patel’s birth anniversary. The
first celebration therefore coincided with his 139th birth anniversary.

3. What Is the Core Objective of the Day?

e The central objective is to reaffirm India’s inherent strength and resilience against actual
and potential threats to its unity, integrity and security.

e Unity concerns the bonds connecting people across differences, while integrity emphasises
the country’s continued cohesion and territorial wholeness.
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4. What Is One Important Event Organised on the Day?

The Run for Unity is a major public-participation event associated with National Unity Day.
States, Union Territories and participating institutions organise runs to express collective
commitment to national unity.

5. When Was Patel’s 150th Birth Anniversary Celebrated?

Sardar Vallabhbhai Patel’s 150th birth anniversary was celebrated on 31 October 2025.
He was born on 31 October 1875.

6. How Long Did Patel Serve as Home Minister?

Sardar Vallabhbhai Patel served as independent India’s first Home Minister from 15
August 1947 until his death on 15 December 1950.

He simultaneously held the position of Deputy Prime Minister and responsibilities relating to
the princely states.

7. What Is the Height of the Statue of Unity?

The Statue of Unity stands 182 metres tall and depicts Sardar Vallabhbhai Patel. This
measurement refers to the statue itself, rather than its supporting pedestal.

It is situated at Ekta Nagar, formerly Kevadia, in Gujarat’'s Narmada district, overlooking
the Sardar Sarovar Dam and its surroundings.

A viewing gallery is located approximately 153 metres above ground. It provides views of
the dam, reservoir and nearby landscape, helping visitors appreciate both the monument and
its geographical setting.

8. In Which Year Was the Statue of Unity Inaugurated?

Prime Minister Narendra Modi inaugurated and dedicated the Statue of Unity to the
nation on 31 October 2018.

The ceremony coincided with Sardar Vallabhbhai Patel’s 143rd birth anniversary, linking
the monument’s dedication directly with the leader it commemorates.
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Kimi AIltOllelli Cl'OWlled 03N11. Kimi Antonelli

crowned youngest-

youngest-ever champion ever champion

el el 9 9 a=
The Mercedes driver, aged 20 years and 68 days, finishes third at the Mexico City GP to become
the first Italian champion since Ascari 73 years ago; Verstappen takes the chequered flag & gad I4aT1 IR G
RS 2

FORMULA ONE

e A tearful Kimi

after Hamilton, Villeneuve, H
Reuters e o Pl Antonelli became Formula
MEXICO CITY The F1title has One’s youngest World
- been won in .

tearful Kimi Anto- ‘ MeTn e champion at 20 years and 68

nelli became For- /,) sixth time and d
A ; : RE TR ays old on Sunday when he

mula One's youn Antonelli is the first \- A ﬁfthtodlolso s H H
gest World champion at 20 e e o (el = hihilisd 8 finished third for Mercedes in
ears and 68 days old on i
Sinday when he fnished e — Jumewssntii g red-flagged and restarted
third for Mercedes in a red- The first time three different 2017,2018). Mexico City Grand Prix won
flagged and restarted Mexi- drivers have won the title in The Gliah was the third ,
cogCgity Grand Prix won by L’"ee, Yzegg“;e“‘apﬁ,egoé‘g“’ l Wit cwhampions'hip by Red Bull's Max

’ (thie' , Antonelli n car number 12 after Lauda
Red Bull's Max v?rStappen' since Hamilton, Button and Antonelli is the fourth to ZFerrari, 1975) and Sennau Ve rStappen .

The first Italian cham- Vettel in 2008, 2009 and 2010 triumph with Mercedes after (McLaren 1988) Tﬁaﬂ El'ﬂ' o 3-ﬂ' @f ﬁ-ﬂ' m:h'
pion since Alberto Ascari Rhtonelliendad hid Fangio (1954, 1955), Hamilton ‘Antonell 3 l E;,I
in 1953 sobbed with joy ov- country’s 73-year wait by (2014, 2015, 2017, 2018, 2019, .
became W 3ﬁT ﬁ\ﬁ
er the team radio as he becoming the third Italian to W (he yol nges! world champion 20 El"ﬁ' 68 ﬁ
took the chequered flag at clinchan F1 title after Farina The 20-year-old is the fourth of all time, breaking .
i ohoalti (Alfa Romeo, 1950) and Ascari driver to win as many as th d held by 3H tﬁpﬁ—a—r" q:l-a—\q- 41

the high-altitude AUFOdrO' (Ferrari, 1952 and 1953) 10 races with Mercedes, going v;{:ﬁggy 1§4d) Y ﬂ- R\ del a; >
mo Hermanos Rodriguez, HEG the third diiver 1o level with Bottas and behind s 5 .
with his 9"6"311 lead.now win the title on November Hamiltor/(84) and Rosberg (23) A;::ﬂ;H Vz,_mum %Qa- ﬂﬁ-q?r aﬁl m ig el
an unassailable 119 points. 1 after Piquet (1987) and Antonelli is the fifth to be & \ R \ 2
immml fumpiepos [ o HEFH IECU GaRT et

tion and took a close se-
cond place — after clashing
with teammate Charles Le-
clerc — on an afternoon of
drama with two safety
cars, multiple crashes and
an agonising 33-minute
halt with 25 of the 71 laps
remaining. The previous
youngest champion was
Germany’s Sebastian Vet-
tel, who took the first of his
four with Red Bull at 23

. IS AfraH AT AT N H

b AR & e de '
gifae fohar| I8 14 @rel 33T
@ S & a1g A & aTg o
3R BT 21T AE &3

e The first Italian
champion since Alberto

years and 134 days in 2010. h ' - .
Verstappen went se- Ascari in 1953 sobbed with

cond in the overall stand- 3. Kimi Antonelli (Mercedes) ~ (Audi) 22.041; 12. Isack Hadjar Valtteri Bottas (Cadillac); Lance joy over the team radio as he

ings, with Hamilton third  4.006; 4. Charles Leclerc (Ferrari) (Red Bull) 22.503; 13. Ryo Stroll (Aston Martin); Fernando

and pre-season favourite  10.707;5.Lando Norris (McLaren)  Hirakawa (Haas) 25.373; 14. Alonso (Aston Martin). took the ch equ ered fl ag at

George Russell plummet-  11.778; 6. George Russell Alexander Albon (Williams) dings: Drivers: 1. i H H

ing %0 fourth pz,md 130 (Mercedes) 12.263; 7. Oscar 27.562; 15. Carlos Sainz (Williams) 380 pts.; 2. Verstappen 261; 3. th € h Ig h _aItItUd € AUtOd romo

points behind Antonelli. Piastri (McLaren) 19.475; 8. 28.638; 16. Nico Hulkenberg Hamilton 259; 4. Russell 250; 5. Hermanos Rod rig uez, with

Franco Colapinto (Alpine) 20.204; (Audi) 29.977; 17. Sergio Perez Leclerc 245. Constructors: 1. .

The results: 1. Max Verstappen 9. Liam Lawson (Racing Bulls) (Cadillac) 30.695. Mercedes 630; 2. Ferrari 504; 3. his overall lead now an

(Red Bull) 2h: 20m: 28.772s; 2. 20.899; 10. Pierre Gasly (Alpine) DNF: Arvid Lindblad (Racing Red Bull 380; 4. McLaren 371; 5. H H

Lewis Hamilton (Ferrari) +0.799, 21.483; 11. Gabriel Bortoleto Bulls); Oliver Bearman (Haas); Racing Bulls 104. unassal Iab Ie 1 19 pOI ntS )

1953 # 37eacl ISR & a6
gl 3dTerd! AT g Teltoll of 3aTs TR f&Ud gAY gtaa Af3asr & frfaer orssr ur
T & 1T A3 R R W A TS| 379 Foe Jehl F Jofehl ool 119 3iehl T 81 1S &, TSR IR ahdet
3HEHT B

e Ferrari’'s Lewis Hamilton started from pole position and took a close second place — after

clashing with teammate Charles Leclerc — on an afternoon of drama with two safety cars,
multiple crashes and an agonising 33-minute halt with 25 of the 71 laps remaining.

Y & 758 Bffees o oiel DS & Q3T & AR e Henrarer 7 g@RT TAT gTider fohar—
gTeilTh 3 QRTeT 3oThT &7 o FTRAY Ao AleFolk  TFehs g1 AATT A #131 IR # & IR AT
I TG, g GUTATC g5 HR 71 7 A 25 o7 AT < 1 33 Aeie a9 T W

e The previous youngest champion was Germany’s Sebastian Vettel, who took the first of his
four with Red Bull at 23 years and 134 days in 2010.

SEY TEc Fol JaT AT STel o AeTiEede deel q, foiwgisl 2010 & 23 ¥ 3R 134 oot v
3H A S ol & T 379+ IR TWATST & § Tl i 4|
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e Verstappen went second in the overall standings, with Hamilton third and pre-season
favourite George Russell plummeting to fourth and 130 points behind Antonelli.

el JiheTfeienT 7 dTECHT g HR Bffees I T R 9gT 10, Safeh ot Y &1 F Tgel
TG & TeoT STdeR A ST T8 Silol el geheht T FUTeT 9T 3T 31T 3R Telatell & 130 37
1 § 91T

The results:

Adra

Max Verstappen (Red Bull) 2h: 20m: 28.772s;
Herg a9 (38 Tof) 2 ©E, 20 fAete, 28.772 @s;
Lewis Hamilton (Ferrari) + 0.799,
TSH gffees () + 0.799 Wehs,
Kimi Antonelli (Mercedes) 4.006;
el Telaell (FTASST) 4.006 Ths;
Charles Leclerc (Ferrari) 10.707;
ey ool (IR 10.707 ThS;
Lando Norris (McLaren) 11.778;

. A3 AR (HhelReT) 11.778 Ths;

. George Russell (Mercedes) 12.263;

. SiTel I (ATHEST) 12.263 Ths;

. Oscar Piastri (McLaren) 19.475;

. 3iTEa RITE (Heeme) 19.475 AFs;

. Franco Colapinto (Alpine) 20.204;

. ShehT SRTTIdeT (3TeUTSeT) 20.204 Jehs;

. Liam Lawson (Racing Bulls) 20.899;

. Torarer difeeT (YT god) 20.899 Hehs;

. Pierre Gasly (Alpine) 21.483;

. TR el (3reuTseT) 21.483 T,

. Gabriel Bortoleto (Audi) 22.041;

. Ifsroer siaferar (3118r) 22.041 s,

. Isack Hadjar (Red Bull) 22.503;

. §HTh §EoTR (X8 Jel) 22.503 Hehs;

. Ryo Hirakawa (Haas) 25.373;

. R fexrerTar (819) 25.373 ¥s;

. Alexander Albon (Williams) 27.562;

. 3TeiFois redie (faferasa) 27.562 s,

. Carlos Sainz (Williams) 28.638;

. Tt AT (R_feraew) 28.638 Ahs;

. Nico Hulkenberg (Audi) 29.977;

. ﬁﬁgama?‘r (3113 29.977 Ts:;

. Sergio Perez (Cadillac) 30.695.

. ITorT IS (hfSeh) 30.695 T3]

©CoNOORAWDNE

W W WWWNDNDNDNNMNMNMNNMNNMNNMNNREPRPRPRPEPERPEREPRPREPRE
A WNPFPOOOWONOUUPMAWNPEOOOWLONOOOGMAWNDNDLPRE,DO

DNF
: Arvid Lindblad (Racing Bulls); Oliver Bearman (Haas); Valtteri Bottas (Cadillac); Lance Stroll (Aston
Martin); Fernando Alonso (Aston Martin).

W ot wE Y 3T Telssas AR gou); 3ifora [Sadla (5m); areedr sterd (hiSelh); ofe Tl
(vEe AIfceT); BeATar Harar (TS ATfe) |
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Standings:
AHhdTTT:

e Drivers: 1. Antonelli 380 pts.; 2. Verstappen 261; 3. Hamilton 259; 4. Russell 250; 5. Leclerc
245.
384T 1. TCIToll 380 37ah; 2. aXECUT 261; 3. gfFecsT 259; 4. T/ 250; 5. oo 245|

e Constructors: 1. Mercedes 630; 2. Ferrari 504; 3. Red Bull 380; 4. McLaren 371; 5. Racing
Bulls 104.
seeded: 1. ARSI 630; 2. BN 504; 3. 33 Tl 380; 4. HehelRef 371; 5. AT e 104
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