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Nation is witnessing

World is looking at India
with great hope, says PM

In his Mann Ki Baat address, Modi highlights achievements of 2025, says youth can contribute to

nation-building via platforms like Viksit Bharat Young Leaders Dialogue, Smart India Hackathon

The Hindu Bureau
NEW DELHI

rime Minister Na-
Prendm Modi on
Sunday said 2025

had been a year of proud
achievements for India,
with the country making
its presence felt across sec-
tors, inspiring citizens to
look forward to 2026 with
confidence.

“From national security
to the sports field, from
science laboratories to the
world’s biggest platforms,
India left a strong mark
everywhere,” Mr. Modi
said during the year-end-
ing Mann Ki Baat episode.

Terming Operation Sin-
door a symbol of pride, he
said the world saw that In-
dia does not compromise
on its security. “The same
spirit was also visible when
Vande Mataram completed
150 years,” he added.

He highlighted achieve-
ments in sports, including
victories in the men’s ICC
Champions Trophy, the
women’s Cricket World
Cup, and the Women’s
Blind T20 World Cup, as
well as successes in the
Asia Cup T20 and the
World Para  Athletics
Championships.

Shubhanshu Shukla be-
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laboratories to the world'’s
biggest platforms, India left a
strong mark everywhere

NARENDRA MODI
Prime Minister

came the first Indian to
reach the International
Space Station, he said. On
environment  conserva-
tion, the Prime Minister
noted that the number of
cheetahs in India had risen
to over 30.

“In 2025, faith, culture,
and heritage came togeth-
er,” he said, citing the
Prayagraj Maha Kumbh
and the flag-hoisting cere-
mony at the Ram Mandir in
Ayodhya, and noting the
growing enthusiasm for
swadeshi (self-reliance).

Stating that, today, the
world was looking at India
with great hope, especially
owing to youth power in
the areas of science, new
innovations, and technolo-
gy, Mr. Modi said the youth
can contribute to nation-
building via platforms like
the “Viksit Bharat Young
Leaders Dialogue’ and the
‘smart India Hackathon’.
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This year, student parti-
cipants in the hackathon
worked on more than 270
problems of over 80 go-
vernment departments, he
said, and over 13 lakh stu-
dents and about 6,000 in-
stitutes have participated
in the event in the last se-
ven to eight years.

The Prime Minister also
spoke about a music class
started at the Indian Insti-
tute of Science (IISc) via re-
search and innovation a
few years ago, and now es-
tablished as a cultural
centre named ‘Geetanjali
1ISc’, where students to-
gether practise Hindustani
classical music, folk tradi-
tions, and classical genres.

Indians living in diffe-
rent parts of the world
were also making efforts to
stay connected to their
roots. In Dubai, Kannada
families took the initiative
to teach Kannada to chil-

dren. “The land and lan-
guage of Kannada are our
pride,” Mr. Modi said in
Kannada.

The Prime Minister
praised a young man from
Manipur, Moirangthem
Seth, for launching a cam-
paign to install solar panels
in remote areas, particular-
ly health centres. Under
the ‘PM Surya Ghar Muft
Bijli Yojana’, the govern-
ment is providing ¥75,000
to ¥80,000 to each benefi-
ciary family for installing
solar panels.

Antibiotic use

He expressed concern over
an Indian Council of Medi-
cal Research report that
antibiotics are proving in-
effective against many dis-
eases such as pneumonia
and urinary tract infection.
He urged people to refrain
from using medicines at
their own discretion.

Mr. Modi highlighted
the lace craft of Narasapu-
ram in Andhra Pradesh,
saying that the State go-
vernment and NABARD
(National Bank for Agricul-
ture and Rural Develop-
ment) were jointly teach-
ing artisans new designs,
providing better skill train-
ing, and connecting them
with new markets.

next-generation
reforms, says Modi

The Hindu Bureau
NEW DELHI

Prime Minister Narendra
Modi on Sunday addressed
the Conference of Chief Se-
cretaries, with this year’s
deliberations centred on
the theme “Human capital
for Viksit Bharat”.

Emphasising the need
for collective action, the
Prime Minister said empo-
wering India’s people, es-
pecially the youth, was key
to achieving the vision of a
developed nation. Noting
that India is witnessing a
phase of next-generation
reforms, Mr. Modi said the
country had “boarded the
Reform Express”, with its
primary engine being In-
dia’s demographic
strength.

Empowering this de-
mography, he said, re-
mains central to the go-
vernment’s efforts towards
building an Aatmanirbhar
Bharat and uplifting the
poor.

The Prime Minister under-
lined the importance of
quality across sectors, call-
ing for quality in gover-
nance, service delivery
and manufacturing. He
stressed that the ‘Made in
India’ label must become
synonymous with global
standards, while reaffirm-

The PM says vouth
development plays a
key role to achieve
the vision of a

developed India

Zero Effect’. Mr. Modi also
highlighted steps taken to
foster a new work culture
in governance and public
service delivery, pointing
to the role of technology in
bringing positive changes
to citizens’ lives. Discus-
sions during the confe-
rence covered a wide range
of issues, including skill de-
velopment, higher educa-
tion, youth empowerment
and sports.

Calling upon the States
to play a proactive role, the
Prime Minister urged them
to encourage manufactur-
ing, improve the ease of
doing business and streng-
then the services sector.
He said India should aim to
emerge as a global services
hub.

On agriculture, Mr. Mo-
di said India had the poten-
tial to become the world’s
food basket.

He advocated a shift to-
wards high-value agricul-
ture, horticulture, animal
husbandry, dairying and
fisheries, asserting that
these sectors could help
position India as a major
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Documentary filmmaker S. Krishnaswamy passes away

The Hindu Bureau
CHENNAI

Internationally acclaimed
documentary and televi-
sion filmmaker S. Krishnas-
wamy, who produced over
900 non-fiction films, in-
cluding the famed Indus
Valley to Indira Gandhi,
passed away on Sunday
evening at a hospital in
Chennai. He was 88.

He had been under
treatment for a heart ail-
ment and visited the hospi-
tal in the evening, said his
daughter Gita Krishnaraj.
He is survived by his wife
Mohana  Krishnaswamy
and children Latha Krish-
na, Gita Krishnaraj, and
Bharat Krishna.

Born in Chennai (at the
time, Madras) on July 15,
1937, to iconic film director
K. Subrahmanyam and lyr-
icist Meenakshi Subrahma-

nyam, he joined Columbia
University in the US. in
1960 and studied mass
communications with a
special reference to docu-
mentary films. He founded
his firm Krishnaswamy As-
sociates in 1963.

His magnum opus, In-
dus Valley to Indira Gand-
hi, a four-hour film travers-
ing 5000 years of
subcontinental  history,
was released in December
1976. Tt was shot in 100 lo-
cations across the country
and the rights for its inter-
national distribution were
bought by Warner
Brothers.

Among his works were
Unknown Freedom Fight-
ers (1978); Rajaji (1979);
Kamaraj (1981); With Apol-
ogies to Tagore (1987), a
five-minute, hilarious por-
trayal of the state of the na-
tion with animation; Jaya

Hifer & fore Ui Key Points
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S. KRISHNASWAMY (1937-2025)

Jaya Sankara (1991), a film
on the Kanchi Math; and
Reality Behind Religion
(1992), which emphasised
the need for brotherhood
and understanding among
the followers of various re-
ligions.

His films covering politi-
cal leaders included those
on R. Venkataraman and C.

Subramaniam, both re-
leased in 2002, and M.G.
Ramachandran in 1984. In
the 1980s, he made films
on the complex problems
of Punjab and Sri Lanka,
highlighting the operations
of the Indian defence forc-
es. The subject of electoral
reforms did not escape his
imagination, which was re-

31 &I 15 Jalg 1937 I Ids (A9 TSN T g ol
TS 3Rt fhed fafar . gegroad ik uRig MasR HHrel gewad & el
Diafear fayfaenead, guaT (1960) H AN HRIHHIN (Documentary Films) &1 UgTs & |
1963 T HUIRATH THIRIUCH &1 RITTAT B |

His magnum opus
Indus Valley to
Indira Gandhi was
shot in 100 locations
across the country

flected in Who loses when
India wins (2006).

Awards received

In 2009, he received the
Padma Shri and in 2020,
the Dr. V. Shantaram Life-
time Achievement Award
for his contribution to doc-
umentary films at the
Mumbai International Film
Festival.

He also won the Honor
Summus Award of the Wa-
tumull Foundation, Ha-
waii, in 1987 and the Life-
time Achievement Award
in 2005 at the U.S. Interna-
tional Film and Video Fes-
tival, Los Angeles.

He authored several
books, including one
brought out by The Hindu
titled Voyages Retraced: In-
dia’s Influence in East Asia
in February 2025. The
book gave an insight into
ancient India’s impact on
Southeast Asian countries,
and a phase in history
when Indian sailors tra-
velled to countries such as
Vietnam, Laos, Cambodia,
and Thailand, and became
conduits for spreading In-
dian culture, architecture,
and fine arts to these coun-
tries over centuries. It was
a narrative of his travels
between 2005 and 2010.

He co-authored the
book Indian Film with Erik
Barnouw.

During the writing of
the book, the authors
camped in Darjeeling
where Satyajit Ray was
filming his Kanchenjunga.
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Alaknanda: Indian astronomers spot
implausibly old spiral galaxy

Alaknanda's ex:

ence poses a significant puzzle for astronomers: it took shape when the universe was only about L5 billion years old. defying current models of gal

formation; according to one expert, either the galaxy grew steadily by drawing in cold gas or it interacted or merged with a smaller companion galaxy

Sh

eejaya Karantha

stronomers from India have
discovered the second farthest
spiral galaxy in the depths of
the universe, using the
powerful James Webb Space Telescope
(JWST), and have named it Alaknanda.

The galaxy was an unexpected sight
during a broader study of galaxy shapes
in the early universe. The findings were
published in Astronomy & Astrophysics in
November.

The study’s lead author Rashi Jain, a
PhD student at the National Centre for
Radio Astrophysics in Pune, was
analysing public JWST data from the
UNCOVER survey, which contains about
70,000 objects, to understand the
morphologies of galaxies in the early
universe. That’s when she stumbled on
the galaxy with two perfectly symmetrical
spiral arms. The first question that
popped into her mind was: “Should this
exist so early in the universe?”

‘Meticulous analysis’

Ms. Jain and her doctoral advisor Yogesh
Wadadekar undertook a detailed study to
determine the galaxy’s nature. They
found it had a prominent disk with two
clear spiral arms and a small central
bulge. When they removed the smooth
light from the disk and the bulge, the
spiral arms remained visible, confirming
they were real and not an artifact in the
light data.

They also found that new stars formed
along the spiral arms at about equivalent
of 60 stars of our sun's mass every vear.
This confirmed Alaknanda was a fully
developed spiral galaxy, and only 1.5
billion years after the Big Bang.

Ms. Jain named the galaxy Alaknanda
for the river in Uttarakhand. She was
looking for a female name to be
consistent with how galaxies are often
referred to in Indian languages.

“I remembered seeing Alaknanda and
Mandakini, both tributaries of the Ganga,
flowing together during my visit to
Uttarakhand. Since our own Milky Way is
called Mandakini in Hindi and is also a
spiral galaxy, I named this one
Alaknanda,” she said.

“The discovery is serendipitous and
the result reflects the power of
JWST-quality data and meticulous
analysis,” Girish Kulkarni, a professor at
the Department of Theoretical Physics at
the Tata Institute of Fundamental
Research, Mumbai, said. “It’s not so much
a brand-new technique as careful work
making the most of the observations.”

Prof. Kulkarni wasn’t involved in the
study.

Too soon, too ready
Alaknanda’s existence poses a significant
puzzle for astronomers.
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Greyscale cutouts of Alaknanda in all JWST broadband filters (top two rows). The red horizontal bar in the bottom right corner shows a 6,500-lightyear scale at
the galaxy's redshift. The bottom row shows two composite images of the galaxy; the last two images show an algorithm’s fitting of the telescope data. a&a, 703
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“Current models suggest it takes
billions of years for the stable, rotating
s necessary for spiral arms to form,”
said Ms. Jain.

However, Alaknanda took shape when
the universe was only about 1.5 billion
years old, defying the current models of
galaxy formation.

According to Prof. Kulkarni,
understanding galaxy formation is a
“complex system problem,” akin to
predicting the weather or the climate.
Unlike “simple” physics problems, where
fundamental principles might be
unknown, complex problems involve
known principles but have too many
interacting parts to be modelled perfectly.

“Current simulations don’t yield spiral
galaxies with this degree of structure at z -
4, and when observations disagree with
simulations, it usually tells us which
ingredients need refinement,” Prof.
Kulkarni said. This means any mismatch
is scientifically more useful rather than
troubling.

(‘z - 4’ is a reference to the redshift,
which is the stretching of light to longer
wavelengths as the light source recedes
from the observer, in this case the earth.
The 2’ measures the fractional increase in
wavelength.)

So how did Alaknanda manage to form
a mature spiral disk in such a short time?

According to Ms. Jain, there are two
theories about the formation of spiral
arms. One is that the galaxy grew steadily
by drawing in cold gas, allowing it to settle
into a stable, rotating disk in which
density waves could form and sustain the
spiral patterns. The other is that

ON INSTITUTE FOR CIVIL SERVICES (VUFICS)

ee

The discovery is serendipitous and
the result reflects the power of
JWST-quality data and meticulous
analvsis

GIRISH KULKARNI

TATA INSTITUTE OF FUNDAMENTAL RESEARCH,
MUMBAIL

Alaknanda interacted or merged with a
smaller companion galaxy, causing the
arms to form. Even so, astronomers
believe spiral arms would have needed
more time to form in such a young
universe.

“There could be some factor
accelerating this process.” Ms. Jain said.

‘Robust findings’

Astronomers usually study galaxies in the
distant universe using the energies of light
they emit, which reveal the chemical
composition and physical conditions in
the galaxy. In the absence of such data, as
in the new study, they measure the
galaxy’s brightness at different
wavelengths to reconstruct its overall
energy distribution. This is called
photometric analysis. Jain et al. did this
using data from the JWST. And with the
reconstructed spectrum, they were able
to estimate its redshift, stellar mass, and
star-formation history.

Prof. Kulkarni said that while the study
relied on photometric analysis, its
findings appear robust as the team
carried out three independent and

consistent redshift measurements.
However, he suggested the researchers
also examine detailed spectroscopic data,
such as JWST’s Integral Field Unit images,
to ensure the observed structure is not
caused by clumpy features and to confirm
Alaknanda is truly spiral rather than a
chance alignment.

The current observations are also
insufficient to determine which of the two
plausible mechanisms is responsible for
Alaknanda’s arms. To this end the team
plans to propose further observations
with JWST or with the Atacama Large
Millimeter/submillimeter Array in Chile.

Indian astronomy

Finally, the discovery of Alaknanda is also
a significant achievement for Indian
science. Prof. Kulkarni said India’s
presence in major JWST discoveries has
been limited by a smaller astronomy
workforce, fewer dedicated training
programmes, and lower funding
compared to that in the bigger research
economies, as well as less sustained
participation in large international survey
collaborations.

To catch up, the Indian astronomy
community is pursuing a two-pronged
strategy: to build domestic facilities, like
the proposed 10-metre optical telescope
in Hanle, to train the next generation of
scientists, and to join large, multinational
projects like the Square Kilometer Array
(SKA) and LIGO, which can guarantee
access to world-class instruments.

(Shreejaya Karantha is a freelance
science writer.
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THE GIST

Researchers at the National
Centre for Radio Astrophysics
in Pune stumbled on the
galaxy with two perfectly
symmetrical spiral arms while
analysing public JWST data
from the UNCOVER survey to
understand the morphologies
of galaxies in the early
universe

by a2

Galaxy formation is a complex
system problem, akin to
predicting the weather or the
climate. Unlike physics
problems, where fundamental
principles might be unknown,
complex problems involve
known principles but have
too many interacting parts to
be modelled perfectly

v

Researchers have been
advised to examine
spectroscopic data to ensure
there are no clumpy features.
Also, since observations are
insufficient to support the two
plausible mechanisms, the
team plans to propose further
studies with the Atacama
Large Millimeter/submillimeter
Array in Chile
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Gaps in regulating digital campaigns

achieve far

ndia’s election rulebook is
governing a campaign ecosystem
that no longer runs only on parties
and candidates. As political
persuasion shifts to platforms and
intermediaries, regulation is struggling to
keep pace with how votes are actual
influenced., This disjunction surfaced in
the Election Commission’s (EC) press note
of October 14 on the Bihar Assembly
clections, which mandated
pre-certification of political
advertisements by the Media Certification
and Monitoring Committee (MCMC) and
reiterated the requirement under Section
7701) of the Representation of the People
Act, 1951, that political parties disclose
social media campaign expenditure.

Limited lens
What unites these directives is their point
of address. They remain focused on
parties and candidates, even as electoral
outreach is increasingly mediated by

of digital political advertisements during the Bihar Assembly election shows that third-party

Election outreach: BJP supporters celebrating afte

he party’s victory in Pa

Ty

third-party actors such a
firms, influencers, and interest groups
operating outside formal regulatory
structures.

A subsequent notification issued by the

4 harclccr‘om on Meta

Summary of digital advertising during the

entity may publish for the
beneli of any politcal party o candidate
By the same logic, advertis s
directed against
equally impermissible, as such messaging
inevitably benefits electoral competitors.
Yet the guidelines issued by the EC ahead
ofthe Bihar Assembly elections fall short
tandard to third party
actors, many of whom continued

EC on October 21 sought to widen the o el Toul Average
regulatory net by requiring that no Soleholders  Number  TOtS1960d  impeesgions  AYSPESM impressions
pollical . candid, g, 0 B | wssaoe | sscoe | weasah | 3maor
individual pul 2 WoBGere | 0SMcore | 12525kakh 653 aore of applying thi
advertisementsnthe pint media on
poling day o the preceding day without
prior MCMC certification. While this — P
acknowledged the changing campaign consumption of political Addr
environment by including entities other recs
than parties or candidates, it also exposed
the mits ofhe Gommission' restory 2534 3544 sbove &4
g s only 1% L% | 0%
10 a narrow pre-poll window and remains 8% 3% us | e

confined to print media, even as electoral
influence has decisively migrated to
digital platforms.

Read together, these advisories
foreground two unresolved question
time, in an era where digital campaigns
peak well before polling, and
stakeholders, in a system shapet
Sctorsbeyond thost formally ng\llz!ul

This syl uses the B
election as a case study m
Library, it examines digital pnluu al
advertisements by advertisers spending
over one lakh in Biar during the 30 days
ending on November 10, the day before

C?mpd gn
ol
s

efficier
advertisemer

A clearer asymmetry buuun
| camy

examined; it shﬂv\) that in digital
campaigns, comparable spending
1]

irculation,

raising questions about where
power in online

Impressions produces unequal
el por 110 akh
PartiesiCandidates | 154 crore
Third-parties 260crore. clections actually resides

Nearly three-fourths of alldigital

efficiency, the analysis reveals direct

the final phase of poll
between official party, candidate pages,
and third party actors.

Who pays, who persuades

An analysis of party expenditure reports,
published by The Hindu on May 6, 20
shows that digital campaigning now
dominates election spending. What
remains less visible s how this
expenditure is distributed beyond parties
and candidates, a gap that becomes
evident from digital advertising data from
the Bihar Assembly election.

outreacs political
(76.4%), a5 wellas by hird prty actors | partes and third party actos. In some
(74, dby ed | cases, official party

1334, However, the age- m i
of consumption diverges. Party and
candidate advertisements remain sharply
concentrated among the 1324 and 2534
age cohorts, while third party
advertisements show a more dispersed
pattern, generating relatively higher
impressions among those aged 25-44 and
retaining a comparable presence beyond
rable 2).

Adlearer asymmet
s il

e pent more.
than 211akh on digital political

advertisements nationally during the
period under analysis. OF these, only 23
were official parties or candidates. The
remaining 32 were third-party or
surrogate campaigners.

In digital elections, reach is shaped as
much by whospeals s by hiows mnch is
spent. Third-party actors not or
entspent paries anl candidte but also
achieved far greater visibility. Despite
neardenticalaverage spening teir
campaigns generat the
average mlm(\,imns of official parties and
candidates (Table 1)

when campaign efficien
Measured as impressions per 0 lakh
spent, third-party advertisers are
markedly more cost-efficient, generating
an average of 2.60 crore impressions
compared to 1.54 crore for party or
candidate pages (Table 3). This shows that
in digital campaigns, comparable

ding produces unequal circulation,
ing questions ahout where
communicative power in online elections
actually resides;

pages were funded by external etites.
For instance, advertisements on the
official Meta page of the Janata Dal
(United) were sponsored hv an enmy
identified as “The Spectru
 This raises a deeper concern.
enditure incurred by third-party
entities to sponsor advertisements on
official party pages may not be reflected
in the expenditure statements submitted
to the EC, risking an understatement of
the true financial footprint of digital
campaigning. More importantly, this
pattern challenges the assumption that
influence flows only from parties to
third:party campaigners. Instead, it
points to a dual-directional relationship in
which third party actors not only amplify
political messaging but also directly
finance it on official platforms, blurring
the line between authorised expenditure
and unaccounted influence.

Accountability gap
In Secretary, Ministry of Information and
¥ M/s Gemini TV (2004), the

An
Beyond differences in reach and

Supreme Court held that no individual or

ven on the evening of
poliing and on polling day itself.

sing this gap requires a
ibration of haw clectoral
stakeholders are understood. Political

ider ecosystem of actors
involved in content dissemination and
campaign finance.

Unless regulatory obligations are
extended - both in substance and scope
- beyond parties and candidates, space
will continue to exist for opague,
bi-directional arrangements that escape.
scrutiny.

The problem is compounded in the
context of campai .
parties are legally required to submit
expenditure statements to the EC, digital
spending is often disclosed ambiguously,
with payments listed under platform
names such as ‘Facebook’ rather than the
specific entities that design or fund
advertisements. More troubling stillis the
reverse flow of funding, where third party
entities pay for advertisements on the
official page of a political party. Parties
are required to report what they spend;
uny are not required to disclose what
others spend on their behalf. This
inversion poses an equal,if not greater,
threat to the principles of transparency
and fairness, allowing political influence
to remain formally invisible.

Delayed regulation

Finally, the temporal framing of
regulation remains inadequate. Electoral
infiuence now builds over months
through sustained digital exposure,
rendering rules that activate only on the
eve of polling ineffective against harms
already set in motion. Each election
conducted without a framework attuned
to this reality carries clear costs in terms
ofthe gradual erosion of trust in a fair
digital democracy. The challenge now is
nolonger one of recognition, but of
resolve

Abhishek Sharma is a Senior Political and
Policy Researcher. Vandita Gupta is an
independent researcher

tors outspend official parties and candidates and
ater visibility; this creates an accountability gap, allowing opaque funding and influence to persist bevond regulatory oversight
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India's election rulebool
govems a campaign ecosystem
that no longer runs only on
parties and candidates, s
poitical persuasion shiftsto
platforms and intermediaries
operating outside formal
regulatory structures.

v

Digital advertising data from
the Bihar Assembly elections.
shows that thirc-party actors
outspend official parties and
candidates and opeate with
higher campaign eficency.

v

The absence of regulatory
obiigations for these actors
creates an accountability £ap,
allowing opacue financial
entanglements and
unaccounted influence to
persist.
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DING BLOCKS

What are rare-earth elements and why is
everyone looking for them?

Even when the

inthe s

e not very scarce in the eantis et they tend o be spread out in low ¢ jons and

so they are difficult to separate; however, countrics

Vasudevan Mukunth

arc carth clements are a sct of
metallic élements n the
periodic table. Chemists
sl refe to 4 roupf 7
wh this label: the 15
hnmum from iham i et
and scandium and yesrium, In most
chssroom periodic ables, he
lanthanides are shown as a separate row
placed beneath the main periodic table

able, in Group -, abave and near the.
netals.

n they're not very scarce in

ust, they fend 10 be spread

th cach other in the same
minetals, so they're dificult and
xpenave o sparse.However, cniries
interested in acquiring
thon catms ey cruchline
high-performance magnets, specialised
lighting and optics, catalysts, and other
reen

in acquiring them beca mcuuua]lm‘nummmucdmolo;ucs

into the liquid as jons. Then the producer
cs emaini
solids;
rare-earth jons dissolved together pius
somiempunties

‘The hardest

size. Ina simple chemical
reaction, then, the ions behave in coughly
same

thus uses a technique called
ction instead. The leac
rough n contact
e soent thatdocsm mi
“The soly
molecules that prefer to bind with certain
rare-carth jons slghtly more than others,
When he wo laukls touch andsearat,
alittle more of one rare-carth clemen
moves into the solveat than its
neighbours do. The difference is small, so
producers run the liquids through many

technologies and electronics.

e, Lanthanuen, reodymium, ssmarium, and gacolinien. PIBUZEOwI

y y

thorium or uranium, 5o the waste rock

separares the elements one by one and
rnhﬂnwmlh'\d»rnm”eunlu
separatestream at hig

can line up

Mines miy

et s

trium, lanth.
prascodymium, neodymiur,

romCticum, Smarium, Curopium,
‘adalinium, terbium, dysprosium,
nium, erbium, thullum, ytterbium,

y, which

ey e ke mepnenk i
casily get knocked out of

ahinment by heat, vibarions o even an

tial

from the liquid as a solid
they the

concentrs
mmm - while both rare-earth

e carth jons and becomes insoluble,
falling ot ofthe soltion a5 sl The
d,

holm opposing magnetic il washed, then
e ok [2 both, Their 4t d e | o nd some
e called “rare earths’ for atively L P i — | other subsance ..‘m.mn\ yielda
N, o magnetic moments, so they ¢an sovmuch <0 tha for i el
dde poy i usually stored
many of focalised as Arctincry uses physicalsepartion onides.
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pwever, y P step. c oxygen
rare-earth loosely, they can ‘pin d hoil P , 50 just
Some use rare-earths’ ly the use such
s at high which can make some waste
rideal speeds and high temperatures.  harder to store
obal, gall phosphors re-earth ids and hases can also create
P’ captured,
aren't rare-carth elements. colours, The idea s to supply enengy o m: d they treated, and
re-earth elements show up inmany | such a phosphor at a frequency its 4 be separated at very high purity for
contemporasy technologiesbecauseof | elctionsar likaly 1o absor, When the | applcations. The roblen i tiat China'’s dominance
their i excited, then cighbouring i B midstream

n s 3s permanent

important applica
magnets.
Neodym

romboron magnes,

et

refinement i o arduous, a couniry can

ata different (but
this emission as ight
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Magnetic chemistry
In permanent magnets, rare-carth atoms
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beneficiation: physically processing the

On December 23, fapan announced
thatin January and February 2026, it
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SR @fel 7 U 1Y B B

SIfed JYTHR: dfs UG gaH-gdl Ml &1 IHHE TagR YHH BIdT §, 9T 3d
YT & foTT Tg-TRUT faamdes Fh 0T &1 STa=gerdl it 8, o Gon-11g, Sroll-@ud 3R Jafarul
& Ul FaeT=Nd gra g |

afervr Geieh R o2 e Aiad iR qfom o Ysaed Idl ¥ 9IS 8 €, o sy
e SR TR &ifa & Teftr fRiang s et 61

AcitoTad, HER aTel <= difdh-T TRIRBRUT &Aaratt & fomT a1t siyfeiabdiefl ™ AR I|d ||

99 &1 uy@ R afye Afgard

4 Ay gaty-gedt geu SRaga R B14 8, faY U § 2ed iR gud FHf § gudesRur udr iR
SIS IdTG & [A=Ma 9gHd P! A HR1 81 9 TY@ & UFIad Higard &

Tdieuiia Soit 3R afdes Ml o1 it B3 ard 3t & forg smyfef i &t HHeniar|
S0l AT o THM Y-[SHIdD ST o &4 H gay-gdl &1 S|

3T, SIUM, fefermr sk YR S SR & o oRq Rurgf ik v uikfufast 33 &
AT IR U RR ¥ & disd foar man, 7 {6 dad @41

g &1 Ugd, o foh gaiy-gdl-qg qas gt feraq &t S &t aremn, Smyfd Sl & fafaean
A & AT HY il B

YRd & fore yrafirean

YRA & TN T gaH-gdt 4eR 3, fady 0 I AFige g e Xd |, dfed g8 T |
gyl 3R Yo aftfa fafmior o s mar |1 39 &7 &1 Aoigd &A1 39% 3% §;

AR URa

T SHoll aed

AE@yUl Aol H UM TR

e

SAY-Ta T Had SNEfe 379 gl §, dfew gRd SR fefted Higs & urifas yad® g1 gay-gat &
foTu 3fYe Tud T SUASIAT T YHRHRUT &l 3R dob-id! URSHR H SSald &l 3W@ifhd Bdl g | HRd
3R 3 IR srfegamnraii & o, Smyfel sRaemal & W w1 3R i snfdfe iR urHifdw

QT T &3 & fore Reprg i, vafaror gRem Iurt $iR Sr3-e | fafmtor & fFowr -1 Agayuf grm|
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UPSC URT™H® UT&IT 3T Uy
Y : HRd ® Ioiiae gl & faffawa & deu A, Fufuafaa sy w faar sifsme:

1. SFUfATYE ST, 1951 B URT 77 H 10 WG9 HT GART Had SHIGART gRT 641 ol 8, 7 &
TSI gall gRI|

2. HRd & g9 START &1 HifSar 0 SR R Sfifd @riiens) gr1 Ieoifae fama=t & gd-uame
B SAHTTHT eIl B

3. TR el o st gRT fEfored ISt [axma1i ! gATd SN o Hislal [GRMGRI & ded ATI®
*y ¥ fafafta fosar Srar g |

ST FYAI | A HI-91/9 T 8/82
(a) Had 1 3R 2

(b) bad 2

(c) Had 2 3R 3

(d)1,2 3R 3

3xI%: b)

UPSC J&T URI&T SHRT Uy

UY: Scl-Hafad fsfored TR Waad 3R e gA1al o Rigidl &l Hd Il ¢l 82 37 2} T JHTYT
R & e Fame iR de-ie! IUTg | (250 Tes)
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Linked civilisations, a modern strategic partnership

v

elations between Iran and India
R[ranscend the boundaries of conventional

diplomacy. They represent an ongoing
dialogue between two ancient civilisations that
emerged from a shared cultural womb at the
dawn of human history. Long before the Aryan
tribes divided — one settling on the Iranian
plateau and the other in the fertile plains of the
Indus and Ganges — they spoke related languages,
worshipped through similar myths, and held a
common worldview.

The profound resemblance between the Avesta
and the Rigveda stands as clear testimony to this
shared origin. Through centuries of political
change, this civilizational affinity has nurtured a
deep reservoir of trust and cultural
understanding — never completely severed
despite periods of distance and turmoil.

Nowhere is this historical bond more vividly
reflected than in the enduring presence of
Persian in the Indian subcontinent. India
embraced Persian for centuries — not merely as a
language, but as a vessel of art, diplomacy and
poetry. This cultural hospitality gave rise to the
luminous “Indian Style” (Sabk-e Hendi) in Persian
literature, shaped by the imagination and
creativity of Indo-Persian poets. Among them,
Mirza Abdul-Qadir Bedil Dehlavi shines as the
most illustrious figure — a poet whose
philosophical depth and boundless imagination
expanded the horizons of Persian poetry and
continues to inspire scholars and writers across
generations.

The modern drivers of ties

In today’s world, nostalgia alone cannot sustain
bilateral relations. Fortunately, the evolving
geopolitical environment and economic needs

|- sceomeas

Mohammad
Fathali

is Ambassador of the
Islamic Republic
of Iran in India

A revitalised
partnership
between Iran
and India will
aid economic
partnership and
ensure stability
in West Asia

have drawn Tehran and New Delhi closer than
ever. As the global order tilts toward
multipolarity, the Iran-India axis is positioned to
assume a strategic role in shaping regional
stability and economic architecture.

Energy security remains a central pillar. India,
one of the fastest-growing economies globally,
continues to rely significantly on oil and gas to
fuel its industries. With extensive hydrocarbon
reserves, Iran stands as a natural partner in
securing India’s long-term energy needs.

Perhaps the most consequential arena of
cooperation is transport and connectivity. India’s
participation in the development of the Chabahar
Port signals the strategic weight both nations
attach to this maritime gateway. Complementing
this, Iran forms a vital link in the International
North-South Transport Corridor (INSTC) —
multimodal route connecting India to Russia and
Northern Europe through Iran. This corridor is
approximately 40% shorter and 30% more
cost-efficient when compared to the traditional
Suez Canal route, granting both countries a
competitive advantage in Eurasian trade.

Security and technology

Beyond commerce, Iran and India share mutual
concerns regarding regional security. The rise of
extremism and terrorism in West and South Asia
threatens both nations, making intelligence
cooperation a discreet yet essential foundation of
bilateral ties.

Challenges remain. Historically, third-party
pressures have influenced the trajectory of
relations. Yet, India has often navigated these
complexities by prioritising its national interest
with strategic prudence. In an era marked by
shifting power centres and the rise of Asia, it is

imperative for both countries to strengthen
flexible financial mechanisms — such as trade
through local currencies — to reduce vulnerability
to external constraints.

The future demands diversification beyond
traditional oil trade. Cooperation in
knowledge-based industries, information
technology — where India holds significant
comparative advantage — and in nanotechnology
and the medical sciences (fields in which Iran has
made remarkable progress), can open new
horizons of economic partnership.

Such collaboration can transform the
relationship from transactional to
innovation-driven, benefiting both societies.

A shared future built on an ancient past
Iran and India may rightly be described as one
soul in two bodies — united by history, enriched
by culture, and positioned by geography to
complement one another. If the Silk Road and
Persian language once formed the bridge
between them, today, energy cooperation,
counterterrorism and strategic transit
connectivity serve as the new pillars of
partnership.

As the two nations mark the 75th anniversary
of diplomatic relations, the moment is ripe for
Tehran and New Delhi to transform historical
goodwill into a bold, forward-looking alliance. A
revitalised partnership will not only enhance the
prosperity of their peoples but also anchor
stability in the turbulent landscape of West Asia.

The time has come for Iran and India, guided
by their shared legacy and mutual interests, to
design a future that is collaborative, resilient, and
independent, echoing the ancient symphony of
civilisations that still binds them today.

IgYda fay suawT 9, aeg fdadl B FoR TSaU=l

%maﬁw@aﬁﬁwﬁ%wmmﬁaﬁm%wﬁ%

e # Fifve| (150 T=T)

YR 3R 3 & s YaY TRURS IT-GR-I158 HeA1Td deb gt St 781 § | 3 Tex JadrTd deeh § fAfga

g S URM® YRA-SXH! IRPfaH FRaxar 9 g | Uiy TRwn & sgydiad, smyfd-adr sgaur 3R &g

TRRRTT ¥ fifgd THSI Yo e 8, I UfaeTie day 70 Rk § o TRifiiedr Ui a3 38

gl
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HIANTd 3R g fa® Hiq

YRI-SXF &Y T U, THP TR Fipiad IRORISH TR ST g1 Hidg SR 3ol & g 9§
THET T T YRA-SH1 (ORI $1 G ¢ | Afedl ¥, BRI HINT 3R ABid YR IuHeTgg o
Toll-Goett, o TR, He-ifa, Tfed 3R el & SR |

HRYT e H Taeh-U-Eet (R Qelh) BT I5d 39 IRPIAd AT 61 IR0 3, s afd Sgadt
SR BT THARWT THTG & SO SIfGd SMGH-UGH BT Ui ¢ | 39 QAT IR e gRiaddr A fayr &1
T HER T[T § S HRA-3H Tael ®I fagg U ¥ fRd-3nemiid TriaRt § e &dl g

yfIe g A Ivrifas oiR snfdfe ara®
1. Soll GRE&MT

e RNH P UN GHAT & $& oY d8 dd 3R WHiad 19 HSR g, SN I8 YR DI SrHdIad Solf
3T drst & fo Te wWrHifas UFfieR 991 € | gTdifes ufaeel 7 Uciel SHolf STIR & a1 foea
8, QfthT 3 YRA &1 IUHIAS Sl T0HT & TR ¥ e ]

2. Prfaefae iR Y-d=me

o TEINTHI T HedY0! GHBTAH TH Hfaeide] g | TEER SeiNe H HRd &I HITGRT 39 urfeseam
B RIBAR B GU BT, HE TRAT 3R ST S I Ugd Ua Bl ¢ | IEER SR
JR-af&ur uRde TR (INSTC) & HIeqH ¥ R &1 TS IR Ugd &1 Rab &, Sl Wl 8%
Al B g § Bier 3R 3if¥ew anTd T B

g Prfaeiact €Y Fafiiad 1 daTd o:

TR H YRd B! AR HferRaqei@dmarn

% &1 URTHA &% & U H 53 & YD

gy 3R e vl & 9wl e

3. R&IT AT

o THI X UYH 3R <o uRm § Iudre, siidwarg ik &g ifRRAr ¥ @Rl &7 I a1 ]| &
STafds TganT fadeyul a1 ol ©, e gRa fidn fguela Seme & it te g% afes fRR siur
T Fat g |

1T 3R A

&AM & dacle, Yt &) RfiRead SRl § sgaU™! &1 THAT &A1 TS &:

TR Ul & Gag, fa=IY U 3§ Ul =

faiia Qe SR ofmr W Ty

RN AT SR I SeM-UgH § Sl

YR 3 e IoRe ufdagarstt & Wy uFifae TRl &) Tgferd Bd gU U Jiaamd e
SO § | TR TRt STeaff o Uil Va1 &l HH HRA & oIt RITI J&T AR S debfedds faid ol

D1 MTIAD N TR YHTRT STerd] %l
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gaNT & 4w & &

o dAT-Hfad g F M § & fag, fafadhiesor smawgs &

o I URNMS! 3R fSfored Jame (WRT &1 didhd)

o T GO, BB 3R Rifhea AR @M Bt SHRA &HdTy)

o T G B famTTcS MUAGArsi & & TH-3MRdT 3R TaaR-TaTerd &3
o 3YRE DT GUN Fa4 BT TH-37 Y TR 3R YTl & Iad JobeT 8

e

YRA-3R Tt TIJITA TERTs 3R 0 adh & T gard SRR &1 ufafafea #va &1 orm fs gl
39 U TgYdT 9y IR & 3 G W) §, SN, pfaeiact, 3Mddbdle BT Horaa 3R Wit & TeanT
URTRIS TeaTaHT &1 T Adiel UMD WeieRt H 96d Al § | AeHe Sal Bt 7581 ayiie |, URd
3R S & U 30 W & S 3l bl 31T FgTd §U UEH TR H 8319 FRRTI 1 TR STef &1 S{awiR
2 - I8 <1 ¢ {3 S UriH SanTd Gey 3nyfie Y-Iroifd 1 grdfes & 36R ¢ Jod B
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