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Manipuri film
Boong creates
history with
BAFTA win
(REE———

The Hindu Bureau
CHENNAI

India created history at the
79th British Academy of
Film and Television Arts
(BAFTA) on Sunday with
Boong, a Manipuri film di-
rected by Lakshmipriya
Devi, winning the coun-
try’s first award on the
prestigious stage, consi-
dered the British equiva-
lent of the Oscars.

The movie won the
award in the Best Children
and Family Film category.
The announcement was
made by the official BAFTA
page.

Boong was India’s sole
representation at this
year’s event in London,
and beat high-profile and
popular contenders such
as Lilo & Stitch, and Zootro-
polis 2 (Zootopia 2), and
animated science fantasy
Arco. Actor and producer
Farhan Akhtar and Ritesh
Sidhwani, who backed the
movie, attended the event
along with Ms. Devi.

23F. Manipuri Im Boong creates history with BAFTA win
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e India created history at the 79th British Academy of Film and Television
Arts (BAFTA) on Sunday with Boong, a Manipuri film directed by Lakshmipriya
Devi, winning the country’s first award on the prestigious'stage, considered the

British equivalent of the Oscars.

Alan McAlex, Farhan Akhtar, Lakshmipriya Devi and
Ritesh Sidhwani pose with the award for children’s
and family film for Boong at the 79th

British Academy Film Awards (BAFTA) in London
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e The movie won the qward in the Best Ch||<jren and Family Film category.
fihe 3 S fRIeg T Bl fhed Aot & RewR S|

e The announcement was made by the official BAFTA page.

P! TV SMFRIBTND BAFTA U gRI &1 TT5 |

e Boong was India’s sole representative at this year’'s event in London, and
beat high-profile and popular contenders such as Lilo & Stitch, and Zootropolis 2

(Zootopia 2), and animated science fantasy Arco.
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e Actor and producer Farhan Akhtar and Ritesh Sidhwani, who backed the

movie, attended the event along with Ms. Devi.
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23F. Vaishnavi goes down to Vandewinkel
in final
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e Third seed and World No. 124 Hanne

Vandewinkel of Belgium capped a dominant week with a
6-0, 6-1 victory over wildcard Vaishnavi Adkar in the final
of the KPB Trust ITF Women’s Open W100 tournament at
the S.M. Krishna Stadium here on Sunday.
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Vaishnavi goes down
to Vandewinkel in final
RS

Sports Bureau
BENGALURU

Third seed and World No.
124 Hanne Vandewinkel of
Belgium capped a domi-
nant week with a 6-0, 6-1
victory over wildcard
Vaishnavi Adkar in the final
of the KPB Trust ITF Wo-
men’s Open W100 tourna-
ment at the S.M. Krishna
Stadium here on Sunday.

Vaishnavi, the 21-year-
old from Pune who en-
tered the tournament
ranked 690, will rise up
more than 200 places to be
ranked in the 460s.

On Saturday, she had
become the first Indian

Vaishnavi with the champion
Vandewinkel.

woman since Sania Mirza
to reach an ITF WI100
Final.

For her runner-up fin-
ish, Vaishnavi will gain 65
points and be richer by
$8.147.

AUTE BT W 6-0, 6-1 P STd P I Th YHTGRITeN TS
&1 A o)

e Vaishnavi, the 21-year-old from Pune who entered the tournament ranked 690, will rise up
more than 200 places to be ranked in the 460s.
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e On Saturday, she became the first Indian woman since Sania Mirza to reach an ITF W100
Final.

TfeR &1 98 aif~ar firsf & arg ueeht uRda afgar s+ ff e smgdiew w100 wIg—a
o S8 S5 |
e For her runner-up finish, Vaishnavi will gain 65 points and be richer by $8,147.
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Before death, Manipur MLA wrote to PM, sought probe into mob attack
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Before death, Manipur MLA wrote
to PM, sought probe into mob attack

Vijaita Singh
NEW DELHI

Five months before his
death, Bharatiya Janata
Party (BJP) MLA from Ma-
nipur Vungzagin Valte
wrote to Prime Minister
Narendra Modi detailing
how he was brutally at-
tacked by the “Meitei mili-
tia [Arambai Tenggol]”.
Valte had said that the
attack left him with severe
injuries that paralysed
him, and despite the gravi-
ty of the incident, no spe-
cial inquiry, either by the
Central Bureau of Investi-
gation (CBI) or the National
Investigation Agency
(NIA), was ever initiated.
The letter was sent on
September 13, 2025, when
Mr. Modi made his maiden
visit to Manipur after the
ethnic violence broke out
on May 3, 2023. Arambai
Tenggol, a relatively new
radical Meitei armed
group, gained notoriety af-
ter the conflict between
the Meitei and Kuki-Zo
communities started.

Vungzagin Valte

Valte, who never reco-
vered from the life-threa-
tening injuries after being
assaulted by a mob on May
4, 2023, passed away at a
private hospital in Guru-
gram, Haryana, on Friday.
“The arrest may take time
as he was attacked by a
mob. We are pursuing all
leads,” Losii Dikho, Deputy
Chief Minister, Manipur
told The Hindu.

In the letter, Valte had
said that as a three-term
MLA and BJP adviser to
former Chief Minister N.
Biren Singh, he had “wit-

nessed firsthand the chal-
lenges faced by the Zomi-
Kuki-Hmar community”.

“On May 4, 2023, after
attending security meeting
at CM’s office, to discuss
the safe transportation of
my people especially Chu-
rachandpurians stranded
in Imphal due to the ethnic
violence, | was brutally at-
tacked on my way back
home at RIMS Road by the
Meitei militia [Arambai
Tenggol], resulting in sev-
ere injuries that have left
me paralysed and handi-
capped till date. Despite
the gravity of this incident,
no special inquiry [CBI/
NIA] has been initiated,
and the community re-
mains marginalised,” the
letter said.

He added that the Zomi-
Kuki-Hmar  community
had been driven out of the
State capital Imphal and
from the valley, leading to
complete physical and so-
cial divide. “In light of this,
I humbly request that a
Separate Administration,
preferably a Union Territo-

ry with a legislature under
the Indian Constitution, be
granted to the indigenous
tribal community as men-
tioned above,” the letter
said.

‘Lasting solution’

Valte had said that a sepa-
rate administration would
ensure justice, administra-
tive convenience, and a
lasting solution. He had
said that his appeal aligned
with the demands of the
Kuki National Organisation
and the United People’s
Front, who are seeking a
political solution through
Suspension of Operations
talks. “I urge you to consid-
er this request at the high-
est level, as forced imposi-
tion of peace has proven
unsustainable in Manipur’s
history,” his letter said.

On the fateful day, when
Valte was going to his offi-
cial residence at Lamphel-
pat in Imphal, his car was
stopped by a group of peo-
ple. He and his driver,
Thanghoulal, were physi-
cally assaulted.

23F. Before death,
Manipur MLA wrote to
PM, sought probe into
mob attack
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e Arambai Tenggol, a
relatively new radical Meitei
armed group, gained
notoriety after the conflict
between the Meitei and Kuki-
Zo communities started.

wa»g&nzmﬁﬁﬁ%mw,
AT 3R PPI-SN YN &
i 99y YE 5H & a1
$ATd B T

¢ In the letter, Valte had
said that as a three-term
MLA and BJP adviser to
former Chief Minister N.

Biren Singh, he had “witnessed firsthand the challenges faced by the ZomiKuki-Hmar
community”.

T, alee A $El U1 b U o9 IR & fyumraes ok gd et va. A Ris & Bap
TARPR & U & I5H “TH-PPI-gHR TYGH GRT ol off g1 AT DI Tl 9 I g@T

&

e “On May 4, 2023, after attending security meeting at CM’s office, to discuss the safe
transportation of my people especially Churachandpurians stranded in Imphal due to the
ethnic violence, | was brutally attacked on my way back home at RIMS Road by the Meitei
militia [Arambai Tenggol], resulting in severe injuries that have left me paralysed and

handicapped till date.

“4 g 2023 Y, GOIHA BTated § YR 96d H AT e P 916, S &1 & HRU STe
A 8 faRve qRIaiGyREl & GRIEd URas W 99 Hb, e § RIMS IS I W die 361 4T,
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e He added that the ZomiKuki-Hmar community had been driven out of the State capital
Imphal and from the valley, leading to complete physical and social divide.

I 3 HET fb FI-F)- AR JYSH B! IS DI IS SBTS 3R 11t I J1eR Wes
foam mar B, R gof 1iifdes 3R e favs 8t mar 1
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23F | South Korea condemns Japan for hosting event over disputed islands

faarfea fiuf R SrdwH mNford #31 ) awr i Hifvar A S 91 e+t

23F | Land mine Kkills nine in Sudan’s south Kordofan

TS F e HISIerE | ds a5 A A Ft dia

SEOUL 23F. South Korea condemns Japan for hosting
South Korea condemns Japan for event over disputed islands

hosting event over disputed islands ~ f3qrfed gHa} tx SRiHH AMARTT H1 B A
gf&ror Sifvar A s 3 fHar 9t

e South Korea on Sunday objected to the Takeshima Day
event held by Japan’s Shimane prefecture, calling it an unjust
assertion of sovereignty over its territory.

201 ST 3 AFaR B! ST & R Hither gRT smafa
TN S HRIFEH WR ATARY TS 3R S 30 &F TR HUYHT BT
Sfd grar Sar|

NG |- Geography: Mapping § REUTERS e The cluster of disputed islands, known as Takeshima in
South Korea on Sunday objected to the Takeshima Dayeventheld  Japan and Dokdo in South Korea, have long been a source of
by Japan’s Shimane prefecture, calling it an unjust assertion of tension between the two neigthUI’S.
ignty its territory. The cluster of disputed islands, k g J
e Taeshima i sapan and Dok nSout oves v long been s 1TITREL 10T 21 41 g, PO T H ST oMK afgror woifvan
source of tension between the two neighbours. REUTERS ﬁ' m el Sdl %’, Ffa’ A @' Ea'-_-h' q@,ﬁ@f aﬁﬁ af é:l'a' GEICK: ]
BTG 3|
Land mine
kills nine in 23F. Land mine kills nine in Sudan’s south Kordofan
Sudanssouth IS & iUl HISTEH § ds AT A 7 &1 Wi
Kordofan
e Alandmine explosion killed nine people in Sudan on Sunday, including
— three children in the front line region of Kordofan, a medical source said.
KHARTOUN % d's ATsA fawpie & AfdaR & ge ™ & 9t @il &1 9 81 T8, S fe e
A landmine explosion  RIMAC U, TG T BISIBT P The WIS &1 H g8, T Rifdcasty Hid 7 ol
l;ﬂlgdm“(‘i“a;ﬂﬁ‘;l‘ﬂfﬁ‘ggsm e The war between the regular Army and the paramilitary Rapid Support

children in the front line  Forces (RSF), which began in April 2023, has left Sudan strewn with mines and

region of Kordofan, amed-nexploded ordnance, though the explosive that caused Sunday’s deaths could

The war between the alSO have dated back to previous rebellions that have shaken South Kordofan
ﬁ;’};{yﬂ;’;ﬁd ?Slf;:)"ﬁ state since 2011.
Forces (RSP), whichbegan  TTITHE /T 3R AP YUs TN BIFT (RSF) & o g, o 38 2023 & =
i il 2023, has left Su- — m O
dantresn with mines and. G317 ST BT ARG I 3R TR~ 3 R T &, greiifep Ifaar
weploded ordnance, B} Hiell ] PRV ST FIepies Ugd & fasigl 3 +f 1 81 woer €, o 2011 9
caused Sunday’s deaths Ef?;I'UT aﬁﬁfﬁﬁ g ﬁ %F’ﬂ- Xl % I
could also have dated back
to previous rebellions that
have shaken South Kordo-
fan state since 2011.

“Nine people, three of
them children, were killed
by a mine explosion,” a
medical source at Al-Abba-
siya hospital said.
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Protecting the freedom of speech of MPs
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Protecting the freedom of speech of MPs
GS II: Poiity ]

ecent happenings in
Parliament have
brought into sharp
focus the issue of

freedom of speech in the Houses,
guaranteed by Article 105 of the
Constitution. Of course, this is
subject to other provisions of the
Constitution and the rules of the
Houses. That the freedom of
speech of MPs is subject to the
rules of the Houses seems to have
created the wrong impression that
the provisions of the rules can in a
way override constitutional rights.
The root of the problem which the
leaders of the Opposition face in
Parliament lies in this erroneous
impression. The Supreme Court
has clarified on many occasions
that the restrictions on the rights
of citizens should not be such that
they eclipse those very rights. This
principle would apply to the
freedom of speech of MPs in the
Houses as well. The rules of the
Houses are meant to regulate the
conduct of the proceedings in
accordance with the Constitution.

Expunging words

The question which has arisen in
the first part of the Budget Session
of Parliament is whether there
were too many restrictions
imposed on the freedom of speech
of the members of the Houses, in
particular, the leaders of the
Opposition. The Leader of the
Opposition in the Rajya Sabha,
Mallikarjun Kharge, reportedly
wrote to the Chairman about the
expunction of many portions of
his speech and requested him to
restore what was cut. His
complaint is that after these cuts,
his speeches made little sense.

An MP has the right to speak
freely in the House and to have
their remarks entered into the
official records of the House. If the
speech is not recorded, is partially
recorded, or if many portions are
arbitrarily deleted, the MP’s right
under Article 105 is infringed. Of
course, Rule 380 permits the
Speaker to expunge words if they
are unparliamentary, defamatory,
indecent, or undignified. But it
permits the Speaker to expunge
_ only the offending word and not

can in a way override constitutional rights.

P.D.T. Achary

Former Secretary
General of the Lok
Sabha

The freedom of
speech of MPs is
subject to the
rules of the
Houses. This
seems to have
created the
wrong
impression that
the provisions
of the rules can
override
constitutional
rights

sentences or paragraphs from the
speech. Naturally, in a civilised
debate in the Legislature, there
should be no place for offending
words which destroy the sanctity
of debates and lower the dignity of
the House. That is why rules
confer the right on the presiding
officers of the Houses to remove
them from the records. But while
exercising this right, the officers
are duty-bound to ensure that the
freedom of speech of MPs in the
Houses is not diminished.

The Constitution adopted
freedom of speech as the main
privilege of MPs. As Erskine May,
an authority on parliamentary
systemn, says, these are special
rights which are indispensable for
members, for the smooth
functioning of the legislature. Only
the free, frank, and fearless
expression of members’ views
enables the Legislature to perform
its role effectively. If the rule on
expunction is applied mindlessly
to speeches made in the House, it
will stifle the freedom of speech.

What are the constitutional
provisions and the rules of the
House to which the freedom of
speech in the House is subject?
Article 121 says no discussion can
be held in Parliament on the
conduct of a judge of the Supreme
Court or of a High Court except
when the House considers a
motion for the removal of that
judge. As regards the rules of the
House, they impose certain
restrictions on the freedom of
speech, such as sub judice
matters, personal allegations,
questioning the bona fides of
fellow members, reflecting on the
conduct of persons in high
authority, and defamatory or
incriminatory allegations against
any person without giving prior
notice to the Speaker. These rules
in no way stifle the freedom to
speak in the House. The problem
arises when these rules are sought
to be weaponised. A mindless
application of the expunction rule
will make a speech incoherent. It
must be kept in mind that
speeches made in Parliament are
preserved for posterity.

Parliamentary conduct and

practices have a firm normative
base. After independence, when
India was transitioning to the
post-colonial system, Prime
Minister Jawaharlal Nehru reset
the relationship between the
government and Parliament and
the government and the
Opposition in Parliament. He
would do two things in this
context. First, he would be
present during the question hour
every day and supplement or even
correct the answers given by
ministers because he believed that
Parliament should be given the
correct and full information.
Second, he would come to the
House to listen to the speeches of
the Opposition leaders because he
believed that he would get to
know the reality only from their
speeches and not from the
adulatory paeans from his own
party members. There cannot be a
democratic Parliament without an
Opposition. As the constitutional
lawyer Ivor Jennings said, “Attacks
upon the government and upon
individual ministers are the
function of the Opposition. The
duty of the Opposition is to
oppose.”

A tragic development

The Parliament of the day seems
to be losing this perspective. Ours
is perhaps the only Parliament in
the democratic world where a
leader of the Opposition is
effectively prevented from
speaking in the House and against
whom a motion is brought to have
him disqualified for life. It is tragic
that such an attempt is being
made by a senior member of the
House when it should be clear that
Parliament has no power to
disqualify a member. But this
move is a pointer to the
irretrievable breakdown of the
relationship between the
government and the Opposition.
Jennings’ words are prophetic:
“The minority agrees that the
majority must govern and the
majority agrees that the minority
should criticise. The process of
parliamentary government would
breakdown if there were no
mutual forbearance.”

23F. Protecting
the freedom of
speech of MPs
Sfraafad ot

LS GEGIGIRE ]

e Recent
happenings in
Parliament have
brought into sharp
focus the issue of
freedom of speech
in the Houses,
guaranteed by Article
105 of the
Constitution.

BT 1 WG DI
g3 A el § a1
TdAdl & g, bl

e Of course,
this is subject to other
provisions of the
Constitution and the
rules of the Houses.
9P, Jg AAUTH &
3 YT 3R Tl
& i & s 5

e Thatthe
freedom of speech of
MPs is subject to the
rules of the Houses
seems to have
created the wrong
impression that the
provisions of the rules

& TiaeY o) a1 W TeA! & o & 3ref |, SO TTed yRon a1 ¢ fb awl & wraue
forddt TRg Ha Ut USRI 3! FRed X Iad ¢ |
e The root of the problem which the leaders of the Opposition face in Parliament lies in this
erroneous impression.
Tgc # fagar & Jarsii & A ol AT 8, IS9P o1e 341 TTeld YR H B
e The Supreme Court has clarified on many occasions that the restrictions on the rights of
citizens should not be such that they eclipse those very rights.
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e The Leader of the Opposition in the Rajya Sabha, Mallikarjun Kharge, reportedly wrote to
the Chairman about the expunction of many portions of his speech and requested him to
restore what was cut.

IS § faue) & T AfcadTol @S - HiAd &4 I GHTUTT DI 30 U & B ol &
faeT= & IR # o3t foram SR §eTq 1T Si=T &1 SgTel R T SRy fama|

e His complaint is that after these cuts, his speeches made little sense.
7! BT & b 9 Bl & S1G I HIN0T BT 312 HH g T

e An MP has the right to speak freely in the House and to have their remarks entered into
the official records of the House.

U Fide B! e # Wad T I e 3R U1 fewforat &) g & anfusiive sifiea &
TS B BT 3AfBR B

o If the speech is not recorded, is partially recorded, or if many portions are arbitrarily deleted,
the MP’s right under Article 105 is infringed.

G UTNOT Gl -Tg1 BIdl, SHITIH U I & 5Idl § A1 b 0R] HTHM &7 ¥ g 91 &, d oG
105 & T8d IS BT HYBR Ieeifod gl g

e Of course, Rule 380 permits the Speaker to expunge words if they are unparliamentary,
defamatory, indecent, or undignified.

S, FrOW 380 Siedel oY Weg g P 3AR a1 € Tfe I ST, BB RS,
=AU T TRAT-FH 51

e Article 121 says no discussion can be held in Parliament on the conduct of a judge of the
Supreme Court or of a High Court except when the House considers a motion for the
removal of that judge.
3G 121 W%%Wﬁgﬁﬁémsﬁﬁg%mﬁm%mmaﬁﬁﬁw
Gebclt, Riard d ofd I YT 1 geT BT URdTd [daRIEH &1

e First, he would be present during the question hour every day and supplement or even
correct the answers given by ministers because he believed that Parliament should be given
the correct and full information.
Ugdl, 4 Ufafe wydTa 3 Iufyd Xgd 3 SR AT gRT At U SRl &1 X a1 AN FRd &
Ffh I Ay ot for T & et R guf SR & st =nfeuy

e Second, he would come to the House to listen to the speeches of the Opposition leaders
because he believed that he would get to know the reality only from their speeches and not
from the adulatory paeans from his own party members.
IR, d faues & Aareii & YU I & 1T e | SH1d A Fifds 3T T AT fb 35
IRATIHT BT I I HITOT § e, 7 3 oot urdf & wewdl o1 u=in 9|

e There cannot be a democratic Parliament without an Opposition.
s & fomn Awaities e T8 81wl

e As the constitutional lawyer Ivor Jennings said, “Attacks upon the government and upon

individual ministers are the function of the Opposition. The duty of the Opposition is to
oppose.”

ST fb aune AR Ivor Jennings 3 F8T, “TRBR 3R AfGTd HETI W SHHIT AT
fques 1w g1 fAues &1 Beey Ry HATR I
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Lines in the sand

¥d # it T8 Yam

23F

Why did the U.S. drop a core radiation safety rule?

MRS = T v fafevor Jrem Fram «=af gerr?
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Lines in the sand
The Pax Silica alliance holds benefits,
but could also tie India down

presents a strategic manoeuvre to secure its

technological future by aligning with a U.S.-
led coalition focused on the infrastructure for Ar-
tificial Intelligence (AI) and critical minerals. Its
membership could boost domestic industrial
goals by complementing initiatives such as India
Semiconductor, IndiaAl, and National Critical
Mineral Missions. By joining this ecosystem, In-
dia will aim to secure raw materials supply and
advanced equipment, attract investment, and in-
fluence global tech and security standards. India
does not currently possess significant capacity in
processing critical minerals nor does it extract
them in large quantities. That said, for the rest of
the world, including the Pax Silica group, the
more important implication is in India’s potential
to shift the centre of gravity for global manufac-
turing and consumption. India’s massive demand
can be useful to financially justify new supply
chains, especially ones not pegged to China; the
country can also provide the engineering talent
and assembly capacity required to diversify the
global technology supply chain. India’s participa-
tion could also add significant geopolitical weight
to the bloc’s efforts to establish democratic gover-
nance for critical technologies, rendering the
coalition’s standards more viable.

Of course, there is no such thing as a free
lunch. The implications for India include poten-
tial economic retaliation from China, such as
trade friction, slower market access, or pressure
on upstream inputs such as minerals and active
pharmaceutical ingredients. The Pax Silica part-
nership’s focus on “trusted ecosystems” could al-
so translate into rigid expectations regarding ex-
port controls and technology-transfer guardrails,
which could clash with India’s preference for not
locking itself into alliances but, instead, pursuing
what External Affairs Minister S. Jaishankar has
called “issue-based alignments”. The govern-
ment could open itself up to more criticism at
home particularly if the U.S.-led bloc also begins
to shape India’s domestic Al rules in ways that
look externally driven. Smaller Indian firms at-
tempting to join global value chains could also
face significant financial burdens and longer ti-
melines due to stricter security audit require-
ments. In the end, the success of Pax Silica will
depend on whether its partners go beyond talks
to build a real-world supply chain where raw
minerals are mined, refined, turned into chips,
and used to power Al systems, all among the
pact’s members, creating a secure technology
network that drives India’s economic growth
while protecting the alliance from disruptions.

l ndia’s entry into the Pax Silica alliance re-

23F..Lin.es in the sgnd
¥ A i=h 1 ame

e The Pax Silica alliance holds benefits, but
could also tie India down
Yo Riferet Tedy & @14 7, Al g5 WRa #Y aiy it
THdT &

¢ India’s entry into the Pax Silica alliance
represents a strategic manoeuvre to secure its
technological future by aligning with a U.S.-led
coalition focused on the infrastructure for Artificial
Intelligence (Al) and critical minerals.
Pax Silica T&EYT T YRd b1 Ja<T 3D qdb-iId! Hiasy
) JRIET B & oY U Iurifae Hew &, o7 Artificial
Intelllgence (Al) 3R Tgayul Wil & IR e IR
Figd SANPI-ATT a1 ToaUT & I W] GRT B
T

e Its membership could boost domestic industrial
goals by complementing initiatives such as India
Semiconductor, IndiaAl, and National Critical Mineral
Missions.
D! ST India Semiconductor, IndiaAl, 3R
National Critical Mineral Missions aﬁruga‘rﬁq\w
TR W SN A&l 1 Sgral ¢ qabe |

e Inthe end, the success of Pax Silica will depend
on whether its partners go beyond talks to build a real-
world supply chain where raw minerals are mined,
refined, turned into chips, and used to power Al
systems, all among the pact’'s members, creating a
secure technology network that drives India’s
economic growth while protecting the alliance from
dlsruptlons
3{d:, Pax Silica & bl 39 a1d W AR H3h fas
I WEIGR Pad T 7 Wi e § 1 aRAfD
@IS A ST A0 $d § T6l P @it ATl STy,
ufvspd U i, FRreq & st Wit 3R Al yonfRray o
TAerd R H IUANT &Y, TR I8 Ue IUd & Ged! &
& g1, O Ue QRIE aptat Aead 37 S YRd S
3fer g HY M FeTY 3R TEEY P TIUH! I Fam |
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Why did the U.S. drop a core
radiation safety rule?

‘What is the ALARA principle? What has the US. Department of Energy said?

K.S. Parthasarathy

The story so far:

he Linear No-Threshold (LNT)
model and the ALARA
principle have served as the

conceptual and operational
foundations of the global radiation
protection framework for many decades.
But, on January 12, the U.S. Department
of Energy (DOE) “eliminated” ALARA
from its directives and regulations,
departing significantly from longstanding
national and international practices.

‘What is the LNT model?

The LNT model is a risk estimation
framework that says any amount of
ionising radiation, no matter how small,
carries some risk of causing harm,
especially cancer. In other words, there is
no threshold below which radiation is
considered completely risk-free. And the
risk increases linearly with dose. ALARA,
short for “as low as reasonably

achievable”, is the operational philosophy
of radiation protection. ‘Reasonably’ is
the most important condition. The
philesophy balances safety with
feasibility, cost, and societal need, and its
aim is to improve continuously, including
better shielding, administrative
procedures, and training. Thus, in
practice ALARA aims to reduce
unnecessary exposure using engineering
controls and encourages a safety culture.
Unfortunately, when these principles are
misapplied, as they have often been, they
create a baggage of woes. The
International Commission on Radiological
Protection (ICRP) and other stakeholders
are realising that modern radiological
protection requires a different approach.

Why has the U.S. eliminated ALARA?
“The DOE’s decades of nuclear facility
operating experience confirms that DOE’s
mission to foster nuclear innovation and
advanced nuclear technologies could be
met more effectively if the current

radiation framework were reformed,” a
Department memorandum said in a
follow-up to U.S. President Donald
Trump’s orders. Critics have argued that
the shift appears politically motivated and
relies on non peer-reviewed internal
reports, and risks undermining worker
protection, public trust, and regulatory
coherence. Indeed, the U.S is now at odds
with international bodies such as the
ICRP, the UN Scientific Committee on the
Effects of Atomic Radiation, the World
Health Organization, etc. all of which
continue to rely on LNT as a basis for
radiation protection. No large-scale,
high-quality epidemiological or
mechanistic evidence has emerged to
justify replacing LNT with alternative
dose-response models, including
hormesis (which says low dose radiation
is okay). While hormesis remains
biologically plausible, its variability across
populations, ethical limitations, and lack
of reproducible human data render it
unsuitable for regulatory use.

What lies ahead?

The ICRP hasn’t shown any indication
that the dose limits will be revised. There
may be a renewed effort to accept a low
dose level below which no regulation is
required. However, critics have
emphasised the importance of public
perception. Even if some experts believe
higher dose thresholds could be justified
scientifically, the optics of abandoning
ALARA and LNT are problematic. For
those living near nuclear facilities, the
change may look like a lowering of safety
standards rather than a refinement of
scientific assumptions. Without broad
scientific consensus, transparent
communication, and meaningful public
engagement, critics fear that the policy
shift will deepen mistrust, and fuel
oppoesition to nuclear projects and
existing and future facilities.

Possible evidence of cancer and
non-cancer effects at low doses have also
appeared in more recent studies, such as
the ongoing ‘Million Person Study’.
Another study of nearly a million young
individuals revealed that a few of them
may suffer blood related cancers at very
low doses (Nature Medicine, 2023). One
expects the ICRP will take note of such
work.

India has been at the forefront of
complying with internationally accepted
radiation protection practices and must
continue to do so.

K.S. Parthasarathy is former secretary,
Atomic Energy Regulatory Board.

THE GIST

-
The LNT model is a risk
estimation framework that
says any amount of ionising

radiation, no matter how small,

«carries some risk of causing
harm, especially cancer.
ALARA, short for “as low as
reasonably achievable”, is the
operational philosophy of
radiation protection.

-

On January 12, the U.S.
Department of Energy (DOE)
“eliminated” ALARA from its
directives and regulations.

-

Even if some experts believe
higher dose thresholds could
be justified scientifically, the
optics of abandoning ALARA
and LNT are problematic.

23F. Why did the U.S. drop a core radiatiop safety rule?
MRS A T v fafe~or gream fFraw « gern?

The Linear No-Threshold (LNT) model and the ALARA principle have served as the
conceptual and operational foundations of the global radiation protection framework for
many decades. ]
AR A-A=Mes (LNT) ATSH 3R ALARA Rigid s aure! ¥ afyye fafezor qRem e ot
JaRe® 3R ufRaEreH i 3@ 7|

But, on January 12, the U.S. Department of Energy (DOE) “eliminated” ALARA from its
directives and regulations, departing significantly from longstanding national and international
practices.

A 12 a8 o MRS Foit faunT (DOE) 7 3o A iR e & ALARA &) AW
R &, S el THa Tl ST ET AP SIR SRR yrshi § Hgeayu faae 3 |

What is the LNT model?
LNT HiSd T 82

The LNT model is a risk estimation framework that says any amount of ionising radiation,
no matter how small, carries some risk of causing harm, especially cancer.

LNT AISd T SIRAH SHTHT Grdl 8 off Hgdl ¢ i ST-IeT fafehor o1 i +ft 7e, a8
fhat off HH 1, THUH fATHR IR BT $S AGH 3@l ¢ |

In other words, there is no threshold below which radiation is considered completely risk-
free.

T Ueal W, T his AT TR A1 7 Forads =i fafesor 1 Ot e R A s

And the risk increases linearly with dose.

3R ST St & AIY WP U qgal 5|

ALARA, short for “as low as reasonably achievable”, is the operational philosophy of
radiation protection.

ALARA, foraant a1 g “Roraar wva 8 a1 &, fafeor gren &1 uftare -ifa g1
‘Reasonably’ is the most important condition.

3Ifa TU F T He@yul Td 7 |

The philosophy balances safety with feasibility, cost, and societal need, and its aim is to
improve continuously, including better shielding, administrative procedures, and training.

Ig &I YR, IGRIdT, ARTA 3R HTHIS TIRIHdT & siid Hger S o aul FRaR
YR BT &7 7T 7, o SgaR 2w, wemaf~e ufssant eiv wiieror i g1

Thus, in practice ALARA aims to reduce unnecessary exposure using engineering
controls and encourages a safety culture.
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e Unfortunately, when these principles are misapplied, as they have often been, they create a
baggage of woes.
‘gﬁm@r, o 39 RIgTal &1 T SUTNT Sial 7, ST SRR g3 7, A A H3 JHWNE I Rl

I

e The International Commission on Radiological Protection (ICRP) and other stakeholders

are realising that modern radiological protection requires a different approach.

FeTRMA FHIRM 3T ISR TEaRM (ICRP) 3R 3 fRdURS Teqy R IR| & &
3y fafdor gRem & o sre e s g |

e No large-scale, high-quality epidemiological or mechanistic evidence has emerged to
justify replacing LNT with alternative models including hormesis.
LNT & 9ga & o efasfmaiored ar aifie yHTer &1 &3 §81 3R I 0raxd araT |1ed
eI e &, foras graRm +f =nfie g

e Even if higher dose thresholds are scientifically justified, abandoning ALARA and LNT may
appear as lowering safety standards.

Yol g1 I SIS AT oI =0 ¥ IfId 81, AT ALARA SR LNT I SIS YR&MT A1 Bi
HH 1 UdId gl Gl 3|

e Without scientific consensus, transparent communication, and public engagement,
critics fear mistrust and opposition to nuclear projects will grow.
A weufa, TReRIf Warg 3R 5= Jg U & 51 sidaw®! &l 5% & i u=wry
gfvaeTe & Ul sifayr ok favty sgm

e Possible evidence of cancer and non-cancer effects at low doses has appeared in studies
such as the ongoing Million Person Study.
FH SIS W HIR MR AR-HTR JUTal & Suifad v R o Tt o sregeel & e
I

¢ Another study of nearly one million young individuals showed some may suffer blood-
related cancers at very low doses (Nature Medicine, 2023).
aﬂmmmgmshﬁwma{wﬁwwﬁ?wmmmmwmwsﬂ
FIR @R ARA, 2023) I yH1fdd 81 Iod §

e One expects the ICRP will take note of such work.
IiiE 8 o ICRP 39 &1 &R &9 &l

e India has been at the forefront of complying with international radiation protection
practices and must continue to do so.

WRA AP Fafh=or JR&m wytaii &1 ure a3 # sl 35T & SR 38 IR} 7@ A1fe|
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Prime Minister launches full
Delhi-Meerut RRTS corridor

I Ee Hm!u Bureau

NEW DELHI

Prime Minister Narendra
Modi on Sunday inaugurat-
ed the remaining sections
of the Namo Bharat Re-
gional Rapid Transit Sys-
tem (RRTS), including the
5-km stretch between Sarai
Kale Khan and New Ashok
Nagar in Delhi and the 21-
km stretch between Mee-
rut South and Modipuram
in Uttar Pradesh. The RRTS
has been integrated with
the Meerut Metro, which
was also launched.

Mr. Modi said the entire
82-km corridor of the RRTS
project provided a glimpse
of what connectivity would
look like in a developed In-
dia that used Metro rail for
intra-city travel and the Na-
mo Bharat trains to accel-
erate the “twin cities” vi-
sion. “This integration
allows commuters to travel
within the city or go direct-
ly to Delhi, thus ending the
compulsion for many
workers and students to
live in rented houses in
Delhi. A unique feature of
the project is the integra-
tion of Indian Railways,
Metro, and bus stands at
Sarai Kale Khan, Anand Vi-
har, Ghaziabad, and Mee-
rut,” he said.

Talking about develop-
ment in the regions, Mr.
Modi said, “The govern-

v -
>

Prime Minister Narendra Modi waves to the gathering during the

launch of the Meerut Metro and Namo Bharat services. PTI

ment’s investment in mod-
ern infrastructure, includ-
ing expressways, freight
corridors, and the Jewar
International Airport is
creating vast employment
opportunities.”

Union Housing and Ur-
ban Affairs Minister Mano-
har Lal, speaking at the in-
auguration, said the
proposal for two new rapid
rail corridors starting from
Sarai Kale Khan was ex-
pected to be approved
SOOM.

“One  corridor s
planned from Sarai Kale
Khan to Karnal in Haryana,
covering a distance of 125-
130 km, which can be com-
pleted in about an hour
and a half. Another route is
proposed to connect Sarai
Kale Khan with Babarpur
in Haryana and Neemrana
in Rajasthan,” he said.

The Sarai Kale Khan sta-
tion, the originating station

of the corridor, is strategi-
cally located as a major
multi-modal hub, seam-
lessly connecting the Haz-
rat Nizamuddin railway
station, Delhi Metro’s Pink
Line, Veer Hageegat Rai
ISBT, and Ring Road.

Delhi Chief Minister
Rekha Gupta, commenting
on the launch, said the Del-
hi-Meerut corridor will
transform the capital’s
pace of development and
stimulate economic activi-
ty in the Delhi-NCR region.
“The corridor will help
passengers save time and
resources, marking a his-
toric milestone for Delhi
and the surrounding re-
gion as the project is ex-
pected to ease traffic con-
gestion and reduce carbon
emissions by reducing the
number of private vehicles
on the roads, thereby
creating a positive environ-
mental impact,” she said.

& T 3 P Forw Y wRa 9 S

e “The corridor will help passengers save time and resources, marking a historic milestone
for Delhi and the surrounding region as the project is expected to ease traffic congestion
and reduce carbon emissions by reducing the number of private vehicles on the roads,
thereby creating a positive environmental impact,” she said.

I BET, “UE BINSR T ) THY MR YATYF s & Heg BT, 3R et qur mrqury
P &1 & forg ue BfaeTRYe Iuatar ifed erm, il 39 uRESHI & ATdraTd ST BH 81,
BT IeFSi ge 3R Jeob! R et arg=il 31 T oA g1 3 IHie 8, Pl IeR1Es
TiaRuig UHTa U

23F. Prime Minister launches
full Delhi-Meerut RRTS
corridor

g A guf fieeht-wRe
RRTS BINSR T YHURY forar

e Prime Minister Narendra Modi
on Sunday inaugurated the remaining
sections of the Namo Bharat
Regional Rapid Transit System
(RRTS), including the 5-km stretch
between Sarai Kale Khan and New
Ashok Nagar in Delhi and the 21-km
stretch between Meerut South and
Modipuram in Uttar Pradesh.

T g |t A IAdaR DI T4
YR e s eifvre Ren
(RRTS) & Y gl &1 Igdre foha,
o feeett & TR o 1d @ 3R Y
3TM® TR & 414 5 fParficy F1Es
T IR SR | AXS AI8Y 3R
AERA & di9 21 fpariier o1 @S
M B

e Mr. Modi said the entire 82-km
corridor of the RRTS project provided
a glimpse of what connectivity would
look like in a developed India that
used Metro rail for intra-city travel and
the Namo Bharat trains to accelerate
the “twin cities” vision.

i Hict 7 Bl fb RRTS URAISHT BT
T 82 franitex &1 SISk g
fezare g fob faepfRa WRa & safadefad
4t gl ST Rrex & iR amn & forg
Al ¥a 3R fg=1 Rt &) uReea
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A new CPI base, a clearer inflation signal

Under the new CPI, when States such as Telangana, Kerala, Tamil Nadu, Rajasthan, and Karnataka show higher inflation, it points to rising costs in services

| DATA POINT |

Chandrasekar K.

been updated to reflect better
how households allocate
their spending today.

Under the earlier Consumer
Price Index (CPI), consumption
was grouped into six broad catego-
ries, with a wide range of everyday
services — such as health, educa-
tion, transport, and personal care
— aggregated into a single head.
The revised CPI, shown in Chart 1,
re-organises the basket into 12 dis-
tinct categories in accordance with
the Classification of Individual
Consumption According to Pur-
pose (COICOP) 2018. This im-
proves the visibility of individual
components of household expen-
diture. As a result, the weight of
food has declined, while housing
and services account for a larger
share, in line with longterm
changes in consumption patterns.
The revision does not alter what
households spend; it refines how
that spending is measured for
inflation.

The intellectual foundation of
this approach dates back more
than two centuries. In 1822, Joseph
Lowe developed the idea of mea-
suring inflation in England during
the Napoleonic wars, arguing that
treating all prices equally was mis-
taken and that goods and services
should be weighted according to
their importance in everyday con-
sumption. The modern Consumer
Price Index continues to follow
this principle: prices change, but
the basket remains fixed for a gi-
ven base period. The latest revi-
sion updates the basket using Hou-
sehold Consumption Expenditure
Survey (HCES) data and aligns
weights with current spending pat-
terns. How this works in practice is
illustrated in Chart 2.

‘What does CPI General (Com-
bined) mean? Chart 2 shows the
monthly trends of CPI General

lnd.[a‘s inflation index has

23F. A new CPI bqse, a clearer inflation signal
T CPI TYR, HES PT

(Combined), with the base year at
2024. When the report states that
the CPI General (Combined) stood
at 104.46 in January 2026, consid-
er a simple example. Let us sup-
pose Usha bought a fixed basket of
goods in the same proportions co-
vering all 12 CPI categories for 100
in January 2024. This year is treat-
ed as the base year, so CPI 2024 is
set at 100. When Usha returns to
the market in January 2026 and
buys the same basket of goods in
the same quantities, she now has
to pay ¥104.46. That is why the CPI
for January 2026 is shown as
104.46. In plain terms, CPI 104.46
means that the same basket of
goods that cost T100 in the base
year now costs ¥104.46. Therefore,
the CPI indicates how expensive
life has become compared to the
base year. It reflects the price level,
not how fast prices are rising.

The inflation rate explains the
pace of price increases. Using the
same example, an inflation rate of
2.75% compares prices in January
2026 with prices in January 2025,
not with the base year. If Usha
bought the same basket for about
¥101.60 in January 2025 and it now
costs ¥104.46 in January 2026, the
increase over one year is 2.75%.
This is why inflation is reported at
2.75%. Simply put, the inflation
rate shows how fast prices have ri-
sen over the past year. It does not
indicate how expensive things al-
ready are; it only shows how quick-
ly prices have gone up recently.

Chart 3 highlights the top five
States (with a population above 50
lakh as per the last conducted Cen-
sus in 2011) recording the highest
inflation in January 2026 — Telan-
gana, Kerala, Tamil Nadu, Rajas-
than, and Karnataka. This reflects
structural differences in house-
hold spending that are captured
more clearly under CPI 2024. With
the revised index reducing the
weight of food and raising the
weight of housing and services —
based on updated Household Con-
sumption Expenditure Survey da-
ta — price pressures in non-food

categories now have a greater in-
fluence on headline inflation.

In services-intensive States such
as Telangana, Kerala, Tamil Nadu,
and Karnataka, higher costs for
housing, health, education, tran-
sport, and personal services tran-
slate more directly into higher in-
flation. Telangana recorded an
inflation of 5% last month. The fi-
gures are followed by Kerala and
Tamil Nadu, which recorded anin-
flation of 3.67% and 3.36%, respec-
tively.

Rajasthan’s inclusion among
the higher-inflation States is linked
to a key methodological change:
CPI 2024 explicitly includes rural
housing and utilities, which were
not fully captured earlier, thereby
correcting an understatement of
non-food inflation in largely rural
States. Rajasthan recorded an in-
flation of 3.17% in January this
year.

Overall, the chart shows that
under the new CPI, State-level in-
flation is shaped less by food price
movements alone and more by dif-
ferences in consumption struc-
ture, a contrast that was less visi-
ble under the earlier CPI base.

It also helps explain how the Re-
serve Bank of India looks at infla-
tion. Under the new CPI, when
States such as Telangana, Kerala,
Tamil Nadu, Rajasthan, and Karna-
taka show higher inflation, it
points to rising costs in services
such as rent, health care, educa-
tion and transport, not just short-
term food price changes. This is
important for the RBI because
food prices often rise and fall
quickly, while service prices gener-
ally remain high for longer. The
CPI 2024 thus enables the RBI to
judge whether price pressures are
transitory or persistent, a key in-
put for interest-rate decisions.

Chandrasekar K. is with the Indian Statistical
Service. The views expressed are personal.
Both the figures CPI General (Combined) and
the inflation rate of January 2026, using
which calculations were made, are only
figures

A revised basket

The data for the charts were sourced from the Ministry of Statistics and

Programme implementation (MOSPI)

personal care* =

Restaurants & accommodation ;
Education services
Recreation and culture
Information and communication
Transport
Health
Routine household maintenance
Housing, water and other fuels
Clothing and footwear

Paan, tobacco and intoxicants

CHART 1: Consumer Price Index
General (Combined) weighted by
divisions for 2012 and 2024
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e Under the new CPI, when States such as Telangana, Kerala, Tamil Nadu, Rajasthan, and

Karnataka show higher inflation, it points to rising costs in services

AU CP| & dgd, 518 deTHT, 3,

e §, o gg Qarsi § ggdt AT 3t 3R Gbd BT g

¢ India’s inflation index has been updated to reflect better how households allocate their

AT, TSR 3R FleD oY T 3 HETS

spending today.
YR BT IR GIBTP a0 S a1 T § i T8 IgaR =1 Tdb o URAR ST SO
Td Y afdfed wd &

e Under the earlier Consumer Price Index (CPI), consumption was grouped into six broad
categories, with a wide range of everyday services — such as health, education,
transport, and personal care — aggregated into a single head. ]

U8 & IUHIST Hed YaHieh (CPI) H IUHNT 1 B8 sATdes Af0r & @1 17 o, S8l ¢
FaTd — S T, fRren, uf¥ag iR safdmra I@HTa — &1 U §F Auft 7 Sivet mar o)

o As aresult, the weight of food has declined, while housing and services account for a

larger share, in line with long-term changes in consumption patterns.
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e Overall, the chart shows that under the new CPI, State-level inflation is shaped less by food
price movements alone and more by differences in consumption structure, a contrast that

was less visible under the earlier CPI base.
Fd a9 fardT § f T cPl & ded Iy-wai i YRR o wre Sidal 3§ &4

3R SUHNT TREAT & 3R F 31U THIfId BIchl €, S QR CPI SR T &1 T 7|
o It also helps explain how the Reserve Bank of India (RBI) looks at inflation.
Ig g t Wy oxar ¢ i URdg Red 3% (RBI1) GERwifd & 3 Sadr 3|
e This is important for the RBI because food prices often rise and fall quickly, while service
prices generally remain high for longer.

I8 RBI & folg Fgaqul &

IHI: A JHY dH St @i g |
e The CPI 2024 thus enables the RBI to judge whether price pressures are transitory or
persistent, a key input for interest-rate decisions.

SUYBR CPI 2024 RBI B! Jg T B H W&H ST & [ U gaTd SRUTA § a1 RITe, it
7ol &R fAulal & fore T Ay SMUR |

Why are apple traders in J&K worried?

Why are apple producers concerned about the trade deals with the US. and the EU? Why are countries in the West able to produce a better yield of apples? What

about controlled-atmosphere cold storage prices? Why are party leaders urging the Union government to re-evaluate the deal?

EXPLAINER

Peer: hi

The story so far:

ammu and Kashmir Chief
Minister Omar Abdullah and
Leader of the Opposition in J&K

Mehbooba Mufti have termed the
India-U.S. trade deal as a death knell for
the horticulture sector, especially for
apple production in Kashmir. The
criticism has grown shriller in the
backdrop of India’s decision to reduce
basic customs duty on apples imported
from the U.S. from 50% to 25%, even
though the Minimum Import Price (MIP)
was set at 80 per kilogram. Under the
new India-European Union trade deal,
import duty on fresh fruits was reduced
to 20% under a Tariff Rate Quota (TRQ)
system. Only 50,000 tonnes per year of
apples will be allowed from the EU at this
reduced duty, to avoid the sudden
flooding of Indian markets. However, the
deal agrees to increase the quota to
1,00,000 tonnes over the next 10 years.

How important is apple production?
According to the J&K Economic Survey
2025-26, apple production comprises 50%
of the total horticulture production of J&K
against pear, apricot, peach, plum,
cherry, citrus, mango, walnut, almond
etc. The horticulture sector produces
roughly ¥10,000 crore in revenue and
employs about 35 lakh individuals, either
directly or indirectly, thereby supporting
approximately seven lakh families, the
official survey suggested.

In 2024, apple production in J&K stood
at 21 lakh metric tonnes. Over 173.07 lakh
hectares of land in J&K are under apple
orchards. J&K contributes to over 70% of
the total apple production in the country.

The apple is the fourth most important
fruit crop in India.

Besides J&K, Tamil Nadu, Himachal
Pradesh, Uttarakhand, Nagaland, and
Sikkim also produce apples.
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Precarious trade: Workers separating rotten apples in Pulwama, Srinagar in 2025. IMRAN NISSAR

Why are there fears?

Kashmir cannot compete with apples
produced in Western countries due to
their farming practices, favourable
government policy and technological
intervention. One estimate suggests that
orchardists in New Zealand, the U.S., and
in the EU on an average operate on
50-plus hectare farms against an average
of 0.40 hectares in J&K. Only 7-8 tonnes of
apples per hectare can be produced in
India, whereas 4070 tonnes per hectare
are produced in countries like the U.S.,
Iran, New Zealand and China owing to
better geography, advanced technology
and mechanisation, says Nasir Hamid
Khan, former vice-president of the
Kashmir Chamber of Commerce and
Industries (KCCI), a pan-Valley traders
body. Moreover, Western countries have
already introduced Al system
technologies for pruning, pollination,

harvesting, infield-sorting and bagging.

How will it impact off-season pricing?
Nations in the West have also mastered
many popular varieties of apples such as
gala apples. India introduced the gala
variety only very recently and it is yet to
reach its optimum production quality in
terms of colour, taste, juice, shape as well
as yield. Orchardists in Kashmir fear
apples from the West will enter India at
cheaper prices and in turn hit
controlled-atmosphere cold storage prices
the most. With reduced import duty,
fresh New Zealand apples will enter
Indian markets at cheaper prices, directly
undercutting Indian apples stored in cold
facilities, says Izhan Javed, a senior
member of the J&K Fruits and Vegetables
Processing and Integrated Cold Chain
Association. Kashmir stores 397.08 lakh
metric tonnes of apples in 92 cold
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e The criticism has grown shriller in the backdrop of India’s decision to reduce basic customs
duty on apples imported from the U.S. from 50% to 25%, even though the Minimum Import

Price (MIP) was set at ¥80 per kilogram.
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storages currently. Local orchardists in
Kashmir have invested heavily in cold
storage infrastructure. “The trade deals
threaten to make these investments
economically unviable, endangering the
entire post-harvest ecosystem built with
public and private capital. The trade deal
has the potential to destroy off-season
price stability and push farmers back into
distress sales,” warns Mr. Javed.

What are J&K parties demanding?
J&K parties and traders are urging the
Centre to relook the deal and ensure
safeguards for apple producers. In J&K,
parties are clamouring for a joint strategy
to pressure the Centre to exclude apples
from the deal. The Peoples Democratic
Party (PDP) leader and legislator
‘Waheed-ur-Rehmaan Parra has sought an
all-party meeting “to devise a collective
strategy”. “Out of 30 lakh kanals of
orchard land, only 30,000 kanals are
under high-density cultivation. There is a
need to have interest-free loans for
farmers under Holistic Agriculture
Development Programme (HADP) to
compete globally,” says Mr. Parra.

‘The PDP also pitched for the expansion
of cold storage and
controlled-atmosphere storage
infrastructure “to prevent distress sales”.
It demanded the activation of dry port
projects in J&K for the smooth ferrying of
apples from the Valley to the markets
outside.

Chief Minister Omar Abdullah has also
echoed these concerns. He said the trade
deal will “spell disaster for the
horticulture sector if left unaddressed”.
Mr. Abdullah says time has come to invest
in improving productivity and quality
before the market is flooded by cheaper
apples. We don’t know what the benefits
will be in the rest of the country, but we
are seeing a loss, Mr. Abdullah warned.
He underlined that the deals have paved
an “uneven playing field for local
orchardists and better-quality imports
will dominate the market and the local
produce will get devalued”.
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According to the J&K Economic
Survey 2025-26, apple
production comprises 50% of
the total horticulture
production of J&K against
pear, apricot, peach, plum,
cherry, citrus, mango, walnut,
almond etc.

v

Kashmir cannot compete with
apples produced in Western
countries due to their farming
practices, favourable
government policy and
technological intervention.

v

J&K parties and traders are
urging the Centre to relook the
deal and ensure safeguards for
apple producers.
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Under the new India-European Union trade deal, import duty on fresh fruits was reduced to
20% under a Tariff Rate Quota (TRQ) system.
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Only 50,000 tonnes per year of apples will be allowed from the EU at this reduced duty, to
avoid the sudden flooding of Indian markets.
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However, the deal agrees to increase the quota to 1,00,000 tonnes over the next 10 years.
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According to the J&K Economic Survey 2025-26, apple production comprises 50% of the
total horticulture production of J&K against pear, apricot, peach, plum, cherry, citrus,
mango, walnut, almond etc.
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The horticulture sector produces roughly ¥10,000 crore in revenue and employs about 35
lakh individuals, either directly or indirectly, thereby supporting approximately seven lakh
families.
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In 2024, apple production in J&K stood at 21 lakh metric tonnes.
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Over 173.07 lakh hectares of land in J&K are under apple orchards.
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J&K contributes to over 70% of the total apple production in the country.

- HTHR 3T & Ha Ae IdTeT & 70% & P e T B

The apple is the fourth most important fruit crop in India.
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Besides J&K, Tamil Nadu, Himachal Pradesh, Uttarakhand, Nagaland, and Sikkim also
produce apples.
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Why are there fears?
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Kashmir cannot compete with apples produced in Western countries due to their farming
practices, favourable government policy and technological intervention.
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One estimate suggests that orchardists in New Zealand, the U.S., and the EU on an average
operate on 50-plus hectare farms against an average of 0.40 hectares in J&K.
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Only 7-8 tonnes of apples per hectare can be produced in India, whereas 40-70 tonnes per
hectare are produced in countries like the U.S., Iran, New Zealand and China owing to
better geography, advanced technology and mechanisation.
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ﬁfmo -70 ﬂgﬁ%ﬁvm@m% RRepT BRI AgaR MR fRAfY, 3d aad®

Moreover, Western countries have already introduced Al system technologies for
pruning, pollination, harvesting, in-field sorting and bagging.
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How will it impact off-season pricing?
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Nations in the West have also mastered many popular varieties of apples such as gala
apples.
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India introduced the gala variety only very recently and it is yet to reach its optimum
production quality in terms of colour, taste, juice, shape as well as yield.
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Orchardists in Kashmir fear apples from the West will enter India at cheaper prices and in
turn hit controlled-atmosphere cold storage prices the most.
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With reduced import duty, fresh New Zealand apples will enter Indian markets at cheaper
prices, directly undercutting Indian apples stored in cold facilities, says Izhan Javed, a
senior member of the J&K Fruits and Vegetables Processing and Integrated Cold Chain
Association.
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Kashmir stores 397.08 lakh metric tonnes of apples in 92 cold stora es currently.
HIAR & a9 F 92 Hies Wiel | 397.08 AT Hifed &1 49 AURd o |

Local orchardists in Kashmir have invested heavily in cold storage infrastructure.
HRIR & R IRTEH! A Pies Tivel e J Ut A fear g1

“The trade deals threaten to make these investments economically unviable, endangering
the entire post-harvest ecosystem built with public and private capital.
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The trade deal has the potential to destroy off-season price stability and push farmers back
into distress sales,” warns Mr. Javed.
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What are J&K parties demanding?

Si&d B UTféar T HiTT PR IE! 52

J&K parties and traders are urging the Centre to relook the deal and ensure safeguards for
apple producers.

Sled Pt UIfear 3R R} Fg T A B H: JHle HA SR A IATGH! & g e
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In J&K, parties are clamouring for a joint strategy to pressure the Centre to exclude apples
from the deal.

Sled T UIféar wgad YU SR Hg IR A BT U J GTeY 7@ &1 ¢a1d 1361 8|
The Peoples Democratic Party (PDP) leader and legislator Waheed-ur-Rehmaan Parra
has sought an all-party meeting “to devise a collective strategy”.

SHpfed urdf (PDP) & =aT 3R fAurs agie-SR-3g9 WRi 7 “ATgfe® oI s
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“Out of 30 lakh kanals of orchard land, only 30,000 kanals are under high-density
cultivation.

“30 ARG BT SIaFT YA H J Sad 30,000 BT € BTE-SRAS @Rt & 3iaqrfa B

There is a need to have interest-free loans for farmers under Holistic Agriculture
Development Programme (HADP) to compete globally,” says Mr. Parra.

Iy gl & fore framt ) giferRe® Wihear Saaude WUTH (HADP) & dgd STSl-
Had BT ¢ B 3MIRTHa1 3, 5 RE A Fel|

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

Contact Number : 9971932488
Website : patrioticias.in

Page14



YOUTUBE CHANNEL:
9971932488

The PDP also pitched for the expansion of cold storage and controlled-atmosphere
storage infrastructure “to prevent distress sales”.

PDP - it WISl 3R Hgles-TeHTRpaR TR e & fwr & f 7 & aifs aogd &
Tt At S T |

It demanded the activation of dry port projects in J&K for the smooth ferrying of apples from
the Valley to the markets outside.
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Chief Minister Omar Abdullah has also echoed these concerns.

TETHAT SR Sfegea H +ff 34 feidrsil &I agxmn

He said the trade deal will “spell disaster for the horticulture sector if left unaddressed”.

%@mﬁm%wwmﬂ“w@ e foran T ) AnTaT & & forg fammer wnfaa
"

Mr. Abdullah says time has come to invest in improving productivity and quality before

the market is flooded by cheaper apples.

ot Ssgea A FET1 S TR & T TSl B 91¢ 3 I U8 IdTgHdr 3R UG YU A
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We don’t know what the benefits will be in the rest of the country, but we are seeing a loss,

Mr. Abdullah warned.
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He underlined that the deals have paved an uneven playing field for local orchardists and

better-quality imports will dominate the market and the local produce will get devalued.
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Boosting environmentally-friendly
growth through inland waterways

With the rapid expansion in cargo movement, passenger services and cruise tourism, the country’s rivers are becoming engines of sustainable

mobility and economic opportunity; Inland Waterways Development Council seeks to boost the economic potential of riverine transport

NEWS ANALYSIS

V. Sajeev Kumar

imed at accelerat-

ing green mobility,

strengthening mul-
ti-modal logistics and pro-
moting river-led economic
development, the Inland
Waterways Development
Council IWDC) unveiled a
comprehensive roadmap
to expand the country’s in-
land water transport net-
work, facilitate major in-
frastructure investments
and enhance Centre-State
coordination to unlock full
economic potential of local
river systems.

The IWDC 3.0 meeting,
held recently in Kochi,
identified projects worth
more than 1,500 crore;
foundation stones were
laid for projects worth
more than 150 crore, in-
cluding river cruise jetties
in Kerala, Gujarat, Karnata-
ka, Odisha and Telangana
to expand cruise tourism
circuits across the country.

Union Minister of Ports,
Shipping and Waterways
Sarbananda Sonowal said
inland waterways are
emerging as a powerful
multiplier of green growth,
digital transformation and
tourism-led development.

With the rapid expan-
sion in cargo movement,
passenger services and
cruise tourism, the coun-
try’s rivers are becoming
engines of sustainable mo-
bility and economic
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Vast potential: A tourist boat operates through the backwaters off Marine Drive in Kochi.

opportunity.

IWDC is entrusted with
the development of inland
water  transport, cargo
movement, and river tou-
rism in the country.

The council seeks to
boost the economic poten-
tial of riverine transport
and enhance infrastruc-
ture in a sustainable, eco-
friendly manner.

Jetties for North-East
Major new projects worth
over Y900 crore include
the development of a slip-
way facility in Kochi, con-
struction of 110 jetties
across Odisha (25) and the
North-East (85), and imple-
mentation of the National
River Traffic and Naviga-
tion System (NRTNS) in
Maharashtra.

According to officials,
the development of 85 jet-

The State emerged as a
key focus area at IWDC
3.0 with a series of major
announcements to
strengthen inland water
transport and logistics.

ties with an investment of
%500 crore will significant-
ly strengthen connectivity,
integrate regional logistics
and create new livelihood
opportunities for riverine
communities in the North-
East. For Assam, the coun-
cil has earmarked the ¥70-
crore cruise terminal at
Uzan Bazar Ghat in Guwa-
hati, and a ¥144-crore road
connectivity project for
the Bogibeel river port in
Dibrugarh on the Brahma-

putra (NW-2). The council
also noted the efforts of the
Inland Waterways Authori-
ty of India (IWAI) to con-
duct a feasibility study for
urban water transport in 18
cities, including Guwahati,
Varanasi, Patna, Tezpur
and Dibrugarh.

Backwater muscle

Kerala’s vast backwater
and canal network was
highlighted as a major op-
portunity for inland water-
ways development. The
State emerged as a key fo-
cus area at IWDC 3.0 witha
series of major announce-
ments to strengthen inland
water transport and logis-
tics. A decision was made
to implement the Jal Vahak
cargo promotion scheme
in Kerala, offering reimbur-
sement of up to 35% of the
total operating expendi-

ture incurred on cargo
movement through inland
waterways. The scheme is
expected to encourage
private sector participation
by enabling cargo owners
to hire vessels operated by
entities other than the go-
vernment bodies IWAI or
Inland and Coastal Ship-
ping Ltd (ICSL), making it
particularly attractive for
major shipping compa-
nies, freight forwarders,
trade bodies, and opera-
tors handling bulk and
containerised cargo. Valid
initially for three years, the
initiative will help optimise
supply chain networks and
the commercial viability of
water-based logistics.

The meeting highlighted
the fact that cargo move-
ment on national water-
ways increased from 18
million tonne in 2013-14 to
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145.84 million tonne in
2024-25, while the number
of operational national wa-
terways grew more than
tenfold from three to 32.
‘The number of luxury river
cruise vessels rose from
five to 25, reflecting grow-
ing confidence among the
industry, investors and
State governments. The
number of operational ter-
minals has increased from
15 to 25, and floating jetties
from 30 to 100.

Fast-track execution
With 111 national water-
ways spread across 23
States and four Union terri-
tories, inland waterways
are increasingly supporting
initiatives such as Ro-Ro
(roll-on, roll-off) vehicle
movement and cruise
tourism.

IWAI Chairperson Sunil
Paliwal said IWDC 3.0
builds on the momentum
generated by previous
council meetings in Kolka-
ta and Kaziranga (Assam).
“It reinforces our resolve to
fast-track execution of pro-
jects through close coordi-
nation with States and the
adoption of clean, hybrid
and smart digital systems,”
he said. The meeting end-
ed with a shared commit-
ment by Centre and states
to scale up inland water
transport, boosting region-
al connectivity, promote
cleaner transport solutions
and position rivers as en-
gines of economic growth.
(The writer is with The Hin-
du businessline)

Gorakhpur
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23F. Boosting environmentally-friendly growth through inland waterways
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With the rapid expansion in cargo movement, passenger services and cruise tourism, the
country’s rivers are becoming engines of sustainable mobility and economic opportunity;
Inland Waterways Development Council seeks to boost the economic potential of riverine
transport.

ST STarTH, It Jarsft 3R Fot Ted & dof faaR & 1Y, < Bt AfGaT T Tfa=ierar
3R TP SEaTR & Fo1 Tl O a1 §; SAAS dIeA STAUAE BT al- MR
gRkag &1 3 &mdr 9 &1 YA R el |

Aimed at accelerating green mobility, strengthening multi-modal logistics and promoting
river-led economic development, the Inland Waterways Development Council (IWDC)
unveiled a comprehensive roadmap to expand the country’s inland water transport network,
facilitate major infrastructure investments and enhance Centre-State coordination to unlock
full economic potential of local river systems.

I 3! 9191 37 & I J, FS TN STATHE HISRIA (IWDC) 3 S & 3R ot
Rae Acds & R, T3 TR A% P YRUSHS §H 3R R T yonferar ot gof
ST &A1 DI Wi & o1 HE-IT TG F61H 8q U ATTH ASHY U fowa |

The IWDC 3.0 meeting, held recently in Kochi, identified projects worth more than ¥1,500
crore; foundation stones were laid for projects worth more than ¥150 crore, including river
cruise jetties in Kerala, Gujarat, Karnataka, Odisha and Telangana to expand cruise
tourism circuits across the country.

BT & A Bif H M IWDC 3.0 98 H 21,500 BT I 31fdcb Bt uRAe13l &1 ugam
B TTS; SWR H ol e Fiche & IR & 1T Bd, oI, Stesd, e 3w devmn
H 7d ol oifedl igd 2150 HAS W 31w o1 gRAreFSH & e fou )

Union Minister of Ports, Shipping and Waterways Sarbananda Sonowal said inland
waterways are emerging as a powerful multiplier of green growth, digital transformation
and tourism-led development.

e U, Ui TRag ok STawnt Wl walHe witara A ww1 fos siafe sraant giva
faera, feforea ufvads sk wies-snenfya faery & te wfdaemed ue & U d SR W &

With the rapid expansion in cargo movement, passenger services and cruise tourism, the
country’s rivers are becoming engines of sustainable mobility and economic opportunity.

ST AT, It Jarstt 3R Fot Tded & At [adR & 1Y, < &t AfaT Hed Mfa=itear
3R 3T SraeR & Sor Sl o ¥e B

IWDC is entrusted with the development of inland water transport, cargo movement, and river
tourism in the country.

Tlév%DCﬁ%mff 3iaRe Sa ufkag=, BTt MaNTH 3R 7! e & faerg o e It
|

The council seeks to boost the economic potential of riverine transport and enhance
infrastructure in a sustainable, eco-friendly manner.

aRyg et- 3t uRag &) e &rmdr 9o SR Tad, Tafavul-aged aid O
ST 1 g B BT T HR g1 3

Jetties for North-East

gateR & forg sifgar

Major new projects worth over €900 crore include the development of a slipway facility in
Kochi, construction of 110 jetties across Odisha (25) and the North-East (85), and
implementation of the National River Traffic and Navigation System (NRTNS) in
Maharashtra.
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e According to officials, the development of 85 jetties with an investment of €500 crore will
significantly strengthen connectivity, integrate regional logistics and create new livelihood
opportunities for riverine communities in the North-East.

STABINGT & AR, T500 HIIS & A J 85 ATl o1 [dH JUDH T DI HIW! Folgd DT,
AT WTIREET BT UBIBRUl S 3R YETR B 7a)-Ne1Rd Geri & oy Tu e
AR YT HXT

e For Assam, the council has earmarked the ¥70-crore cruise terminal at Uzan Bazar Ghat
in Guwahati, and a ¥144-crore road connectivity project for the Bogibeel river port in
Dibrugarh on the Brahmaputra (NW-2).
Y & forg, IRuG 7 [aTTel & IS TR °IE R 270 TS & Hol o SR Telgd
gv%/{-z) R fegre & ahftdie 7d) dewmg & o 2144 FAS &1 TS Juds gRaeH1 Fuifa

I

e The council also noted the efforts of the Inland Waterways Authority of India (IWAI) to
conduct a feasibility study for urban water transport in 18 cities, including Guwahati,
Varanasi, Patna, Tezpur and Dibrugarh.
IRYE 3 gTAE TeRAN STl M1 $fEar (WA & 18 WeRI—oRH T[aTeTdl, IRTURT,
TeT, A9YR 3R fegre Ifia §—3 wedt wa uftae & fow srgerdar s aa &
Tl BT W I b

Backwater muscle
CARIC|

o Kerala’s vast backwater and canal network was highlighted as a major opportunity for
inland waterways development.
PIA & AT dParex 3R TG AP B! ATdRD SITHNT AT & oY Ueh IS8T AR I
Tl

e The State emerged as a key focus area at IWDC 3.0 with a series of major announcements to
strengthen inland water transport and logistics.

IWDC 3.0 B IT TR STat URag 3R AoiRedd &) Yeg HRA & ol Ta aronaff & a1y
TS T Bidhd &F & &0 J W

e A decision was made to implement the Jal Vahak cargo promotion scheme in Kerala,
offering reimbursement of up to 35% of the total operating expenditure incurred on cargo
movement through inland waterways.
& T ofdl AP PN UiedTg IoTl AR B o] H0 fordm T, foras dgd ik
STAHRT ¥ B SHTANEA R §1F dTd $of URTa- o9 6T 35% e Ufdgfd af S|

e The scheme is expected to encourage private sector participation by enabling cargo
owners to hire vessels operated by entities other than the government bodies IWAI or Inland
and Coastal Shipping Ltd (ICSL), making it particularly attractive for major shipping
companies, freight forwarders, trade bodies, and operators handling bulk and
containerised cargo.
Tg Ao el &1 Bt urfterd) o1 serar &f, Fife 399 &rif wifee IwAl a1 5 ds T8
pivca Rft fAafies (1csL) & sfamar s Gwirsii gRT Hamferd Sigrel e R o wabdl, fored
Tg wgd AT Hufal, the Bivasd, ATIR WS 3R NP T HeAIPpd SR GHIE ard
31O & fore faRiy 0 ¥ 3fehvies a1t

e Valid initially for three years, the initiative will help optimize supply chain networks and the
commercial viability of water-based logistics.
URY H f9 a6 & forg A1 I8 Ugdl AT A4 Aedd dl Sgiad B SR Sa- SR
AR & ATaHI IS sqagrddl g § Hag Sl

e The meeting highlighted the fact that cargo movement on national waterways increased
from 18 million tonnes in 2013-14 to 145.84 million tonnes in 2024-25, while the number of

eratlonal national waterways grew more than tenfold from three to 32.
¥ S T fob YT TR R BRI AN 2013-14 H 18 fAftraT e  sgax
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e The number of luxury river cruise vessels rose from five to 25, reflecting growing
confidence among the industry, investors and State governments.

T Y oS STETGl B! GBI UTd @ ¢ 25 Bl T2, St ST, Fawrep) iR Ied TWPpR)
F Fgd R & I B

e The number of operational terminals has increased from 15 to 25, and floating jetties from
30 to 100.

;ﬁam'cﬁqa’faﬁm 15/ FGBY 25 3R T Rfgal #t Team 30 | Fgd 100 1 TS
|

Fast-track execution

-} foparaaa

e With 111 national waterways spread across 23 States and four Union territories, inland
waterways are increasingly supporting initiatives such as Ro-Ro (roll-on, roll-off) vehicle
movement and cruise tourism.

23 314 SR IR Fg RIA =N & ot 111 TR & WY, $HdRe SIdrf Ro-Ro
RIE-31T, I d-31Th) aTe AT 3R F St ugdl BT Sgdr gHYH R B B

o IWAI Chairperson Sunil Paliwal said IWDC 3.0 builds on the momentum generated by
previous council meetings in Kolkata and Kaziranga (Assam).

IWAI & 3eHel G UTierard 3§ %81 f IWDC 3.0, BIAPIaT 3R HIIR (3 W) H g8 ud
WWﬁaﬁmomentumW&ﬁm%I

o ‘It reinforces our resolve to fast-track execution of projects through close coordination with
States and the adoption of clean, hybrid and smart digital systems,” he said.

IR FT, I8 ATl & 1Y G T 3R TS, gT3is auT WIS feforea wonferay &1
TR GRS & det fohaT=aae & gUR Ydhed &I Holgd HRal g l”

e The meeting ended with a shared commitment by Centre and States to scale up inland
water transport, boosting regional connectivity, promote cleaner transport solutions and
position rivers as engines of economic growth.

Y3F BT A Bg 3N I8l B! A1 UdaSd & 1 gon—3idaie 9a uikag &1 fawR,
&g Tudhar &1 sgraT, WS URag FHIYTY & Tirg- iR Afeal @1 anfdfe e &
99 & ¥ H 10T HAT

GS Paper 1Hl: S&T,
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BIG SHOT

A closeup of a small section of the Helix Nebula, an
expanding shell of gas and dust, by the James Webb
Space Telescope. Winds of hot gas stream upwards from
the bottom, like

A thin liquid blew up a sheet of glass.

Al Impact Summit
is a ‘turning point’

in use of tech: Modi
fes - saT ]

The Hindu Bureau
NEW DELHI

The India Al Impact Sum-
mit “proved to be a turning
point in the trajectory of
how the world will utilise
the power of Al in the fu-
ture”, Prime Minister Na-
rendra Modi said on Sun-
day, adding that global
leaders were impressed by
India’s progress in the
domain.

In his Mann ki Baat ad-
dress, Mr. Modi — who met
global leaders and tech CE-
Os and showed them In-
dia’s innovations - said
leaders from many coun-
tries and industries, inno-
vators, and people from
the start-up sector came
together at the summit.

Eighty-five  countries
and three international or-
ganisations signed the New
Delhi Declaration. “Guided
by the principle of ‘Sarva-
jan Hitaya, Sarvajan Suk-
haya’ [Welfare for all, Hap-
piness for all], the
Declaration underscores
that the benefits of Al must
be equitably shared across
humanity,” the govern-
ment had said.

‘Impressed by exhibits’

Mr. Modi said world lead-
ers were impressed by two
exhibits. The first one
showed how use of Al
helped people in the treat-
ment of animals, and how
farmers tracked their lives-
tock with 24x7 assistance.

The second product was
related to Indian culture
and heritage. Mr. Modi said
leaders were amazed at
how with the help of Al In-
dia is preserving ancient
texts, knowledge, manu-
scripts and adapting them
in accordance with today’s
generation.

The Al summit, which
ended in Delhi on Friday,
attracted five lakh visitors.

Mr. Modi urged people
to remain vigilant against
online financial fraud and
digital arrests. He appealed
for complete KYC com-
pliance saying it is crucial
for the safety of an indivi-
dual’s bank account.

Highlighting the signifi-
cance of organ donation,

Lutyens’s statue
to be replaced by
Rajagopalachari’s

NEW DELHI

Ahead of the ‘Rajaji Utsav’
celebration on Monday, Prime
Minister Narendra Modi said on
Sunday that a statue of British
architect Edwin Lutyens in
Rashtrapati Bhavan will be
replaced by that of C.
Rajagopalachari, the first
Indian Governor-General of
independent India.

Mr. Modi noted how 10-
month-old Aalin Sherin
Abraham from Kerala
saved lives even in death.
“Even amid such profound
pain, Aalin’s father Arun
Abraham and mother She-
rin decided to donate Aa-
lin’s organs. This decision
reveals the expanse of
their thinking and the mag-
nitude of their personali-
ty... Aalin is no longer with
us, but her name has
joined the ranks of the na-
tion’s youngest organ do-
nors,” he said.

Hails farmers
In the backdrop of the Op-
position’s allegations that
the India had compro-
mised the interests of farm-
ers during trade negotia-
tions with the U.S., he said
farmers were not just food
providers, but true “devo-
tees” of the earth. He high-
lighted how farmers are
blending tradition with
technology and cited the
example of Hirod Patel in
Odisha who has installed a
mesh over a pond and is
growing vegetables on it.
He said in Kerala’s Thris-
sur, 570 varieties of rice are
grown in a single field.
“Today, India has be-
come the world’s largest
rice producer... agricultu-
ral products are now
reaching foreign countries
more easily by air,” he said.

et i3rd Floor, KV Tower, Padleyganj Road, Gorakhpur

addressed students who
are appearing for examina-
tions and greeted people
on Ramzan and the up-
coming Holi festival. He
urged them to buy made-
in-India products.

23F. Al Impact Summit is a ‘turning point’ in use of
tech: Modi

Al SHIPE Affe a@-Ie & IUaiT | Afs fag: Aidt

e TheIndia Al Impact Summit “proved to be a turning point
in the trajectory of how the world will utilise the power of Al in the
future”, Prime Minister Narendra Modi said on Sunday, adding that
global leaders were impressed by India’s progress in the domain.

gfear Al sﬁwaﬁzﬁuﬁmﬁgﬁmm D! YT BT HY ITTNT
H, 39 fomn § ues At faig wifad fovan, mumes g |@idt =
fAaR B a1, SR ST 341 39 89 & R By @
JUIfad gU Bl

e In his Mann ki Baat address, Mr. Modi — who met global
leaders and tech CEOs and showed them India’s innovations —
said leaders from many countries and industries, innovators, and
people from the start-up sector came together at the summit.
30 W Y a1 Gaied § ft A — Rorgie afye Aamst ok 3w
A3 ¥ gareTd 31 ¢k 3% WRA & TaAR @ — A $gl fb 5
%Qﬁaﬁ?a%ﬂ??r%fm TAAYS R WE-3T &F J I A 39
Iffre ¥ U gul

e Eighty-five countries and three international
organisations signed the New Delhi Declaration.

;ﬁﬁﬁmm@umﬁﬂéﬁﬁﬂﬁwwmm
|

e “Guided by the principle of ‘Sarvajan Hitaya, Sarvajan
Sukhaya’ [Welfare for all, Happiness for all], the Declaration
underscores that the benefits of Al must be equitably shared
across humanity,” the government had said.

WER - Bl [ Tdoi fard, Fdo @ [T Hel, Tl
@] & Rigid Y IRT T o sH I RoR ST 8 b Al F AU R
A4 GAS | FHE 9§ "= U 9 a1

‘Impressed by exhibits’
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Mr. Modi said world leaders were impressed by two exhibits.

ot T} FgT o fay o & we=iAl 9 yuifad gul

The first one showed how use of Al helped people in the treatment of animals, and how
farmers tracked their livestock with 24x7 assistance.

Ugd U= H fexaman T i Al BT IUaRT UR3i & YRR H QN Bl hY g Rl § 3R
fFaT 24x7 TETTAT & Y SUA URIEF FT FTRF 9 IRA B |

The second product was related to Indian culture and heritage.

IR JdTE U TP 3R faRToaa & aifda |

Mr. Modi said leaders were amazed at how with the help of Al, India is preserving ancient
texts, knowledge, manuscripts and adapting them in accordance with today’s generation.

S ) 3 el b e 29 91 @ b & b Al B Hee d WRd T T4 3R uigfafoar
DI IR B BT 8 3R I 3T Bl Uit & IR eTd @&

The Al summit, which ended in Delhi on Friday, attracted five lakh visitors.

feeett o ehaR &1 99T U Al Ifiie T ute ara Rig® 3|

Mr. Modi urged people to remain vigilant against online financial fraud and digital arrests.
off TSt 3 A ¥ SifarsH faxiy eRaTys ok fEforee AR & s Ide g &1
3TE b

He appealed for complete KYC compliance saying it is crucial for the safety of an
individual’s bank account.

I8 guf KYC SuTer &1 3tid HRd U H8T i Te fandlt aafdd & S e @t R & farw
3T ISP ¢

Highlighting the significance of organ donation, Mr. Modi noted how 10-month-old Aalin
Sherin Abraham from Kerala saved lives even in death.

STTETH & HEwd ! XWifcbd B U &l HId] = Iard fob e 1 10 A Pt Ther AR
STEH 3 9 & a1g W B3 Rl =g

“Even amid such profound pain, Aalin’s father Arun Abraham and mother Sherin decided
to donate Aalin’s organs.

“Za TTeX gW & o+t ufer & firar et Sramew SR ATaT AR 3 UM & i1 g A &
fyorg foram|

This decision reveals the expanse of their thinking and the magnitude of their personality...
Tg fAula 39! T Bt Auddr 3R 3% Afddd o HeMdT &I S-idl §

Aalin is no longer with us, but her name has joined the ranks of the nation’s youngest organ
donors,” he said.

T 3@ §AR &9 7181 §, Qfth1 ST A1 S & TaA HH 3T P SATGTanail & gt J mad
BT 8,” I BT

Hails farmers

frar & R

In the backdrop of the Opposition’s allegations that India had compromised the interests of
farmers during trade negotiations with the U.S., he said farmers were not just food providers,
but true “devotees” of the earth.

& T ATIR ardisil & SR feaml & Bdl & THihar H= & fquef & SRIal &
g8y & 36 el i fham Hadt Srefald] el Sfch aRal & O “HaT & |
He highlighted how farmers are blending tradition with technology and cited the example of
Hirod Patel in Odisha who has installed a mesh over a pond and is growing vegetables on

it.

IR T b BT By TRURT 3R Teh11ep 1 el FR 6 & IR NS F gRIG ued &1
IareRyl fed, forg A ardre R SiTe o 99 IR Afeurdl 3% & |

He said in Kerala’s Thrissur, 570 varieties of rice are grown in a single field.

32 wal {5 Hva F AR 7 e & Wa & grad it 570 fFat ImE o 8|

“Today, India has become the world’s largest rice producer... agricultural products are now
reaching foreign countries more easily by air,” he said.

3151 YIRE T T TR TS AT ST S I 2., P ITE 31 gard = & oifen
3t & fag=h =il 7o ug=I e €, S el
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e The Prime Minister also addressed students who are appearing for examinations and
greeted people on Ramzan and the upcoming Holi festival.
TUFE A Uigmai & e g9 At STl &1 HY Gelifed foar ofR THET T ST gielt ud
P YYBTIATE |

e He urged them to buy made-in-India products.

I A A Ae-39-3f U1 IS Wile &1 3imre faar|

How proteins are being tweaked to
be quantum sensors inside the body

Most existing quantum sensors are made from solid materials such as diamond, which are difficult to place inside cells: however, cells can produce proteins naturally, with the

correct genetic instructions, and they can also be fused to other proteins, allowing researchers to position them at precise locations inside a body

Manjeera Gowravaram

or decades, fluorescent proteins
have been among the most
powerful tools in biology. They
glow when il i

Pritzker School of Molecular Engineering
focused on a variant of enhanced yellow
fluorescent protein (EYFP), a close
relative of green fluorescent protein.
They discovered that EYFP possesses a

allowing scientists to see where
molecules are inside cells and how they
move. From tracking cancer cells to
mapping neural circuits, these luminous
markers transformed the life sciences,
work recognised with a Nobel Prize in
2008.

Now, two major studies published in
Nature suggest that fluorescent proteins
can do more than glow. Certain
fluorescent proteins can be modified to
detect magnetic fields and radio waves
from inside living cells. In effect they
behave as quantum sensors, devices
whose operation depends on the
behaviour of electrons at the smallest
scales.

Until recently, quantum technologies
were confined to ultra-cold laboratories
filled with specialised equipment.
Biology by contrast has been viewed as
an unlikely home for quantum effects.
Living cells are warm, crowded, and
constantly in motion — conditions
thought to destroy fragile quantum
states.

The new results challenge that
assumption, opening a path towards
genetically encoded quantum sensors
and a new class of hybrid
quantum-biological technologies.

Hidden sensitivity
‘When a fluorescent protein absorbs light,
one of its electrons is pushed into a
higher-energy state. Usually, the electron
quickly returns to its original state and
releases energy as light. That simple
process is what makes the protein glow.
In some proteins, however, thi:
journey is more complicated.
The excited electron can
briefly interact with a nearby
molecule inside the protein,
forming what scientists call a radical
two molecules that each carry an
unpaired electron.
For a short time, the spins of
these electrons are linked. The
outcome of their interaction
depends on weak magnetic

alters how much light the Wi

protein emits.

Chemists have known about this effect "

for decades, and it has been proposed as
a possible explanation for how some
animals sense Earth’s magnetic field.
‘What had been missing was a way to
reliably harness this phenomenon inside
living cells.

Protein sensors
Researchers at the University of Chicago’s

influences around them. Even weak
magnetic fields can change how
the pair behaves, which in turn

triplet state — a temporary
electronic configuration in which an
electron’s magnetic spin can be isolated
and controlled.

Using carefully timed laser pulses, the
team initialised the spin state of EYFP,
manipulated it with microwave fields,
and read it out optically, ing the

The studies demonstrate that
proteins can be programmed
through DNA to act as
quantum sensors and point

to a future in which these
sensors reshape how scientists
probe living systems enabling

nanoscale measurements

proteins exhibit optically detected
i in living bacterial

full sequence required of a qubit.

They also detected optically driven
magnetic resonance signals from EYFP
inside living cells. These effects appeared
in human kidney cells at low temperature
and in Escherichia coli bacteria even at
room temperature, showing that the
protein’s quantum behaviour survives in
biology’s noisy environment.

A second research group at the
University of Oxford took a different
approach. Working with a plant
light-sensing protein, they used genetic
engineering to create a family of
magneto-sensitive fluorescent proteins
called MagLOV. Through repeated
rounds of mutation and selection, they
produced versions with stronger and
more stable magnetic responses.

1e,researchers showed that MagLOV

cells at room temperature. In other
words, radio waves at specific
frequencies can predictably change

Protein sensors are fundamentally
different. Cells can produce them
naturally once given the correct genetic
instructions. The sensors can also be
fused to other proteins, allowing
researchers to position them at precise
locations inside the cell.

‘This matters because many crucial
biological processes involve subtle
magnetic or electronic effects, including
enzyme reactions with metal atoms,
formation of short-lived free radicals, and
electron transfer during respiration and
photosynthesis.

Until now, studying these phenomena
inside living cells has been nearly
i ible. Protein-based

THE GIST

Two major studies published
in Nature suggest that
fluorescent proteins can
detect magnetic fields and
radio waves from inside living
cells. In effect they behave as
quantum sensors

v

The new results open a path
towards genetically encoded
quantum sensors and a new
class of hybrid
quantum-biological

fluorescence, directly g
electron-spin behaviour.

Historically, biological candidates for
quantum sensors were limited to
purified, in-vitro systems, showed weak
responses, or degraded quickly under
light exposure. The engineered MagLOV
proteins overcome many of these
obstacles by combining stability,

itivity, and genetic ¢ ibili
Together, the studies d that

sensors offer a potential solution.

More than detection

The MagLOV researchers also showed
that magnetic modulation can improve
conventional fluorescence imaging. By
switching a magnetic field on and off,
they separated the MagLOV signal from
background fluorescence and cellular

fl This technique, known

proteins can be programmed through
DNA to act as quantum sensors.

Why inside cells matters

Most existing quantum sensors are made
from solid materials such as diamond.
These devices can be extraordinarily
sensitive, but they are difficult to place
inside cells or attach to specific biological
targets.

Anillustration of
the AsLOV2
protein, which
scientists used to
engineer the
MagLOV protein.
NATURE 649,
1172-1179 (2026)

ol

as lock-in detection, enhances weak
signals in noisy environments.

They further demonstrated a form of
spatial localization based on magnetic
resonance. Using magnetic-field
gradients, they could determine the
position of MagLOV-expressing cells
within a three-dimensional sample, even
when light scattering would normally
blur the image.

The approach resembles some
principles of magnetic resonance
imaging (MRI), but uses genetically
encoded fluorescent proteins as the
signal source.

New ways of seeing

These studies point to a future in which
genetically encodable quantum sensors
reshape how scientists probe living
systems. As sensitivities improve,
protein-based qubits and
magnetic-resonance probes could enable
nanoscale measurements of magnetic
fields, electric fields, temperature, and
chemical environments directly inside
cells.

Such sensors might track protein
shape changes, monitor biochemical
reactions in real time, or reveal how
drugs bind to their targets with
unprecedented precision.

Important challenges remain, though.
Protein-based quantum sensors are
currently less sensitive than solid-state
devices, coherence times are shorter,
and photobleaching remains a concern.
Yet fluorescent proteins themselves took
decades to become routine tools, and
similar improvement could steadily close
the gap.

(Manjeera Gowravaram has a Ph.D. in
RNA biochemistry and works as a
freelance science writer.
gmanjeera@gmail.com)

v

Scientists found that
engineered proteins could be
sensors in Escherichia coli
bacteria even at room
temperature, showing that
their quantum behaviour could
survive a noisy environment

v

Such sensors might track
protein shape changes,
monitor biochemical reactions
in real time, or reveal how
drugs bind to their targets with
unprecedented precision

23F. How proteins are being tweaked to be quantum sensors inside the body
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e Most existing quantum sensors are made from solid materials such as diamond, which are
difficult to place inside cells.; however, cells can produce proteins naturally, with the correct
genetic instructions, and they can also be fused to other proteins, allowing researchers to
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position them at precise locations inside a body

TR HiofaT PicH AR 319 Uerdf o ERT 3 77 81 €, R SIRrep1aif & 3 [

PiS BT 8 1; BT, BB TET I fRIew

A & Ty WrHIfde =0 A W 91 Iabdt

g, SR I 3 M & Ty g+ Ioveit B, O Merspdfell & 32 Tde VM RIS
3R W B Bt gHfa et B
e For decades, fluorescent proteins have been among the most powerful tools in biology.
D! ¥, TR Wi SHafagr & wad wrfea=medt Suson 4 33 ¢
e They glow when illuminated, allowing scientists to see where molecules are inside cells
and how they move.

J YD TS IR IHP ©, oY AF=ep] ol U8 @ | Heg Al § [ wifrersi & sicx
3] el § R B Iea ¢

e From tracking cancer cells to mapping neural circuits, these luminous markers
transformed the life sciences, work recognised with a Nobel Prize in 2008.

%@Raﬁﬁmaﬁaﬁéa?aﬂ%@fém

Al BT ARV B aF, 3 UHTRET

TTHRY 7 Shia- g & 9gq faan, GﬁTﬁWﬁZOOSﬁWW@WﬁHﬁﬂTWI

* Now, two major studies published in Nature suggest that fluorescent proteins can do more

than glow.

3d Nature & UHIRId &1 TG 3901 § Ul 9adl § [ G INIE W dhad aHd+ O s
HT B IHd 5 |

e Certain fluorescent proteins can be modified to detect magnetic fields and radio waves
from inside living cells.

F3 FRIAE M & TMRA He shifaa SIRreei & sicx § gaota & 3R I a3
T Ul AT ST Jobal

Smoke vortex
jes:sat |

Q: Why does wildfire
smoke swirl only one
way in the air?

A: Sometimes wildfire
smoke in the
stratosphere collects
into a compact bubble

of smoke that spins in a coherent
vortex, clockwise in the northern
hemisphere and counter-clockwise in
the southern hemisphere.

Two new studies, published in
Weather and Climate Dynamics and
presented at a recent meeting of the
American Meteorological Society, have
found why. The smoke particles absorb
sunlight and warm the air around
them. That makes the air buoyant, and
it rises through the smoky core,
pushing the clump of smoke particles
up over time.

Earth’s atmosphere is rotating and
has many layers. If you warmed one
patch of stratospheric air and kept the
warming at the same height, the air
just above will start swirling one way
and the air just below, the other way.

Because the smoke particles are
rising, the heating pattern also moves
up with the smoke. This matters
because the atmosphere’s ‘push’ to
make the air rotate also moves
upwards. As the warm core passes
through a layer, it will briefly nudge the
air into rotating one way. Once it has
moved on, the later push in that same
layer will undo much of the earlier

Wildfire smoke in the northeast Pacific Ocean,
September 2020. NASA

change. As a result the most coherent
rotation is wrapped around the smoke
bubble itself, like a collar that travels
upwards with it.

The rotating bubble also acts like a
container, keeping the warmer smoke
concentrated near its centre, rather than
mixing with the surroundings, and
allowing it to keep rising.

For feedback and suggestions
for ‘Science’, please write to
science@thehindu.co.in with the
subject ‘Daily page’

e In effect they behave as quantum
sensors, devices whose operation depends
on the behaviour of electrons at the smallest
scales.

IRA4 B d PicH W B IRe B Hd 5, W
JUHRT FoFTohT AaTer gade -l & Jad B
TR R IR W 1R Frarg |

e When a fluorescent protein absorbs
light, one of its electrons is pushed into a
higher-energy state.

oq Th W USBT &I SN
T 8, A SUDT U gAT = Io-SHoll
SATRIT H AT A 5|

e Usually, the electron quickly returns
to its original state and releases energy as

light.
H?HFHH T4 STeg! 3191 0d a1 § dle
3TAT § 3R UPT & T H SHoll Siedl gl

e That simple process is what makes
the protein glow.
gt TR Ufchal M Bl THHER S ¢ |
e These effects appeared in human
kidney cells at low temperature and in
Escherichia coli bacteria even at room
temperature, showing that the protein’s
guantum behaviour survives in biology’s
noisy environment.
T YHTG HH dTYHH TR AT fHat
FIRP13M T 3R FAX & aga= W

Escherichia coli aad¥ar # fewrs fou, fSrad udt Tadr g fb Mdi &1 ®icH saagR Siafyq
¥ XRYad araraRor § Hf 1 Ear 3|
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23F. Why does wildfire smoke swirl only one way in the air?

SIS Bt ST PT YT ga1 A Faa vw & fozm & «ai guan 82

Sometimes wildfire smoke in the stratosphere collects into a compact bubble of smoke

that spins in a coherent vortex, clockwise in the northern hemisphere and counter-

clockwise in the southern hemisphere.

Fl-Fft TaTy Hee & STa B ST BT Y3 Uh W9 YU S gAqga J SHe1 81 Sl § Sl

g@mﬁavﬁw%, It Mand 7 ) Y famn & iR aféroft mensd o udt 9t fudta fa=m
I

Two new studies, published in Weather and Climate Dynamics and presented at a recent

meeting of the American Meteorological Society, have found why.

Weather and Climate Dynamics T UHIRIT 3R American Meteorological Society D1 g1

@1 96® H TRgd &l T Tl - 3P HRUT ST ¢ |

The smoke particles absorb sunlight and warm the air around them.

YT & TG YHT B! AT B & SR 30 SHRIUNT B 4T B TH R odl ¢ |

That makes the air buoyant, and it rises through the smoky core, pushing the clump of

smoke particles up over time.

TUY §aT §ed! 81 9l § 31N YT & Hx U 8IaR SWR 3ol ¢, o YU & HUN HT 9Yg JH7g

& Y SR BT 3R Yhadl g

Earth’s atmosphere is rotating and has many layers.

qef) BT ATgHSH T TET & 3R S g U &

If you warmed one patch of stratospheric air and kept the warming at the same height, the
air just above will start swirling one way and the air just below, the other way.

e 3T FHATY HEd B 9T & U HRT BHI T B3 3R TH BT I AT W §1E 9, 1 SHUR
o1 ga1 U o= o iR 1R Ft a1 IR} o= & gr @Rt

Because the smoke particles are rising, the heating pattern also moves up with the
smoke.

i YT F U HW IS @ 8, ST T BT Tet 1t YT & WY FW B SR Jgal 5

This matters because the atmosphere’s ‘push’ to make the air rotate also moves upwards.
I8 Heaqul § 1 gaT Y g & RoTY argHsd ®1 ‘Yt SR & 3R sgar 8|

As the warm core passes through a layer, it will briefly nudge the air into rotating one way.
s T g bl uvd | ToRd ©, dl 98 U THT & fofy gar ) Ues o # gHa & fow IRka
FRATG

Once it has moved on, the later push in that same layer will undo much of the earlier
change.

T IR 919 98 ST 9 SITdT §, 1 391 URd & §1G $T YTPT Ugd g Uiad™ &1 SHRT guTa
[T R a1 8|

As a result the most coherent rotation is wrapped around the smoke bubble itself, like a
collar that travels upwards with it.

URUTHERRY Ta8 FEIT YU W YU & gogel & IRT 3R fRruer 381 8, S T dier Sl
IS I HWR B! SR Iadl ¢

The rotating bubble also acts like a container, keeping the warmer smoke concentrated
near its centre, rather than mixing with the surroundings, and allowing it to keep rising.

T AT §3HT JAGN TP HeR Bl kg H BT Bl 3, ot T Y3if S¥S Fg & U dfad
TGl &, ATRIUTH & A1 A3 819 & o, 3fR 3T AR HW 64 § 7ee fAed g
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Indias leap, from back office to global brain trust

he narrative of India as the ‘world’s back
T office” has been officially retired. By early

2026, a profound transformation had
occurred. India has become a strategic-
nerve-centre for the global corporate elite. What
were once known as captive centres are now
Global Capability Centres (GCCs), which are
sophisticated hubs that do not merely support
the parent company but also define its future.
This transition from cost-cutting centres to global
growth engines marks a watershed moment in
India’s economic history.

The evolution of Indian GCCs has progressed
through four distinct waves, culminating in the
current GCC 4.0 era. Initially, centres were
established to exploit labour arbitrage and handle
routine IT and business process tasks. However,
in the last few years, there has been a decisive
move toward end-to-end product ownership.

Today, nearly 58% of GCCs in India are
investing heavily in Agentic Al, which are
autonomous Artificial Intelligence (AI) systems
that can reason and execute complex tasks,
thereby moving beyond mere experimentation to
enterprise-scale deployment. These centres now
manage global strategy leadership, high-end
research and development (R&D), and
proprietary intellectual property (IP) creation,
making them indispensable nodes in the global
value chain.

Benefits for companies and the nation
For multinational corporations (MNCs), the
Indian GCC offers a unique competitive
advantage: access to a multi-dimensional talent
pool at a scale found nowhere else. With India
housing over 1,800 GCCs and employing nearly
two million professionals, companies can now
drive faster innovation cycles through a
follow-the-sun model. Beyond technology, these
centres have become global “Centres of
Excellence” (CoEs) for finance, legal, and human
resources, allowing parent companies to
centralise their most critical functions in a
high-skill, high-efficiency environment.

Today, Indian GCCs act as global CoEs that
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drive high-end R&D in fields such as quantum
computing, semiconductor design, and Agentic
Al These centres no longer support the parent
company. They have end-to-end product
lifecycles, from initial conceptualisation and
architecture to global deployment and customer
feedback loops. This evolution means that the
shadow leadership housed in Indian GCCs often
possesses greater technical depth and execution
power than the traditional headquarters.

For the Indian population, the GCC boom has
catalysed high-value employment and regional
development. These roles are intellectually
stimulating and offer compensation far above that
of traditional service-sector jobs, creating a new
class of global professionals. Perhaps, most
significantly, growth is finally trickling down into
Tier-Il and Tier-III cities such as Coimbatore
(Tamil Naduy), Indore (Madhya Pradesh), and
Kochi (Kerala). This geographic diversification
reduces the strain on saturated metros such as
Bengaluru and Hyderabad while stimulating local
real estate, infrastructure, and retail economies
across India.

Steering through challenges
Despite the record growth, the GCC ecosystem
faces challenges that could threaten its
momentum. The primary risk is the widening of
the talent gap. Although India produces millions
of engineers, the demand for niche skills in A
security, cloud architecture and
quantum-resistant cryptography vastly outstrips
the supply. This has triggered a fierce war for
talent, leading to wage inflation that could
eventually erode the value proposition of
multinational corporations (MNC).
Furthermore, GCCs hold more critical global
data and have become prime targets for
state-sponsored cyber-attacks. With the
implementation of the Digital Personal Data
Protection (DPDP) Act, the pressure on GCCs to
maintain flawless cybersecurity governance has
reached unprecedented levels. Simultaneously,
the introduction of the Organisation for
Economic Co-operation and Development’s

Global Minimum Tax (Pillar Two) fundamentally
alters the tax arbitrage benefit that many MNCs
previously enjoyed. With a global floor of 15% tax
and the continued bone of contention regarding
India’s 24% markup for software R&D under Safe
Harbour rules, fiscal predictability has become a
top-tier board concern.

Finally, geopolitical volatility and
protectionism pose long-term risks to investment.
As of early 2026, global trade professionals are
increasingly wary of United States tariff volatility
and reshoring policies that encourage MNCs to
return critical data operations to their home
markets.

‘While India remains an attractive destination,
owing to its scale, any shift toward digital
sovereignty in western nations could slow the
pace of new GCC setups. Additionally, as
India-based centres now handle 13.7% of global
cyber-attack incidents (Cyfirma Report, 2023),
the threat of state-sponsored espionage and
intellectual property theft has made
cybersecurity the most expensive operational
mandate for modern GCCs.

Need for proactive policymaking

To secure India’s position as the world’s
innovation capital, policymakers must transition
from regulators to active facilitators. The National
GCC Policy Framework, proposed in the 2026-27
Budget cycle, is a step in the right direction, but
execution is the key. The government should
introduce a “Single-Window Clearance” system
specifically for GCCs to streamline the
establishment of legal entities. Additionally,
rationalising transfer pricing norms and
providing tax safe harbours for R&D-intensive
operations will provide the fiscal certainty that
global boards demand. By fostering deeper
industry-academia collaborations to upskill the
workforce in deep tech and offering capital
subsidies for Tier-II expansion, India can ensure
that its GCC revolution remains sustainable for
the next decade.

The views expressed are personal

23F. India’s leap, from back office to global brain trust

YR B ST, 9% b F 3w aferss Fg ab

e The narrative of India as the ‘world’s back office’ has been officially retired.
YRA B GIAI T 8% BT Fg BT YR 3G SAAIBING FU Y JH &1 I g

e By early 2026, a profound transformation had occurred.
2026 B FH3HTd db Teb M1 IR 81 g1 ATl

¢ India has become a strategic nerve-centre for the global corporate elite.
YRd AfY PraRe iU ot & o T Yorifas &g o7 T gl

¢ What were once known as captive centres are now Global Capability Centres (GCCs),
which are sophisticated hubs that do not merely support the parent company but also define

its future.

Gﬁﬂ%ﬁmﬁ?{mﬁ 9 319 Global Capability Centres (GCCs) EFT‘TQ% Gﬁmﬂj{
SO BT AL g T8t FRa sfewr 39T yiasy ft Ruikd w=a B

e This transition from cost-cutting centres to global growth engines marks a watershed
moment in India’s economic history.

ANTa-Feltdl Fal J dfYe faeTa g9 §97 &1 78 uRad= YRd & e sfagrm & te

He@qul AIS &

e The evolution of Indian GCCs has progressed through four distinct waves, culminating in
the current GCC 4.0 era.

YR GCCs &1 AR TR SET-3MET TRON ¥ ORd U IdH GCC 4.0 I I gl |
o Initially, centres were established to exploit labour arbitrage and handle routine IT and
business process tasks.

AT | Bl B AT HH AT iR BT A I3 3R afrd gl vd gty ufsrar
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However, in the last few years, there has been a decisive move toward end-to-end product
ownership.

e fea $o auf § Te-g-Us IdTe Wit &t 3R Fufas sead gangl

Today, nearly 58% of GCCs in India are investing heavily in Agentic Al, which are
autonomous Artificial Intelligence (Al) systems that can reason and execute complex tasks,
thereby moving beyond mere experimentation to enterprise-scale deployment.

3TSl HRe H THIHTT 58% GCCs Agentic Al H HRT Fa%1 ¥R 38 &, S @RI Artificial
Intelligence (Al) TUMTeTAT & 3R Sifed BT B! THIHR (STed PR Toball &, Tora UaT & TR
Y 3T TGP USTUTSS WX TR d-Te 81 3T g

These centres now manage global strategy leadership, high-end research and
development (R&D), and proprietary intellectual property (IP) creation, making them
indispensable nodes in the global value chain.

J Pz 3@ AP IS A9, S TRIT STHYUT Td faprT (R&D) 3R Wi areit
dife® Tuer (1P) & Fufor &1 veem HRd €, RN 3 Ay geu e o srafverf a9 MU g

Benefits for companies and the nation

3R 1Y & fg ary

For multinational corporations (MNCs), the Indian GCC offers a unique competitive
advantage: access to a multi-dimensional talent pool at a scale found nowhere else.
RIS HUfl (MNCs) & T YR GCC T g1 UfaeaeTerd @y UaH &l o: T
Fg3mandt ufaur ga et el w8 SR 761 B |

With India housing over 1,800 GCCs and employing nearly two million professionals,
companies can now drive faster innovation cycles through a follow-the-sun model.
YRAH 1,800 | 3P GCCs 3R TTHT 20 ARG IAaR| & I, HUCAT 3@ Widl-g-a9 Arsd
& TEH J A AATR Th T Thal §

Beyond technology, these centres have become global “Centres of Excellence (CoEs)” for
finance, legal, and human resources, allowing parent companies to centralise their most
critical functions in a high-skill, high-efficiency environment.

dhie A W, T &g fom, faf¥ ok wrea Ta1eq & e 3fyjes «Jex 3T TaRii|d (CoEs)” 94
T, R T T ST e Wea Q! BT bl S YL SR I S&faT TS aTTeRoT F
HIPHd B b g |

Today, Indian GCCs act as global CoEs that drive high-end R&D in fields such as quantum
computing, semiconductor design, and Agentic Al.

TSl R GCCs AP CoEs & T H & HRd § Sl PieH HHgfetr, Afibsaer fEwrg—
3R Agentic Al SR &3 & 3= WF R&D &1 3T §gId &

These centres no longer support the parent company.

q 6% 3T HId A HU-! BT JHY 81 HRd |

They have end-to-end product lifecycles, from initial conceptualisation and architecture
to global deployment and customer feedback loops.

% U TS-g-US SIS Sia-Tash ¢, o URMS Heu-T 3R Sfheamr I aaw afye
ATt 3R wTE® ufafeear T Wi

This evolution means that the shadow leadership housed in Indian GCCs often possesses
greater technical depth and execution power than the traditional headquarters.

39 9o &1 o § for UR Gecs B YT BRI g & U 3[R URURS @A ¥ 3ifid
AP Tewrs AR fparaa &Har g 8|

For the Indian population, the GCC boom has catalysed high-value employment and
regional development.

HRATG SEe & T, GCC I 3 S=-Jed AR 3R &g faerg o sgrar faar 31

These roles are intellectually stimulating and offer compensation far above that of
traditional service-sector jobs, creating a new class of global professionals.

T YTl AifS® U H RS § 3R URURS Ja1-87 &1 AoRal J Het e 3= Ia veH
HRdl g, Fored 3fye® UieR) &1 T Ff S W@ R

Perhaps, most significantly, growth is finally trickling down into Tier-Il and Tier-IlI cities such
as Coimbatore (Tamil Nadu), Indore (Madhya Pradesh), and Kochi (Kerala).
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This geographic diversification reduces the strain on saturated metros such as Bengaluru
and Hyderabad while stimulating local real estate, infrastructure, and retail economies
across India.

Tg Himferes fafaehieor e ok 3eRTane S YW AR IR &a1d & ol § 3R I¥
YRd 8w Raa Tee, giard erar ok Qe siferawi & ianfed &=l 5|

Steering through challenges

Iforn & ot = frafzon

Despite the record growth, the GCC ecosystem faces challenges that could threaten its
momentum.

i 9fg & Tmase, cec wiRufaat o= it gHIfaaT &1 a1 o 8T & S 39! i B
THTTAT o Tl & |

The primary risk is the widening of the talent gap.

TR SR AT SieRTel &1 981 g |

Although India produces millions of engineers, the demand for niche skills in Al security,
cloud architecture and quantum-resistant cryptography vastly outstrips the supply.
gIailtey YRA TRAT SSMR IR HRal 5, A Al JRET, FATSS SHTfheamr 3R Picy-uferih
fPPrme S AR Pixral &1 A myfd J o s 71

This has triggered a fierce war for talent, leading to wage inflation that could eventually
erode the value proposition of multinational corporations (MNCs).

Y it AT g5 & gofl &, oIl da GarRifa 96 61 ¢ SR Sidd: IgRTsha Huf-ai
(MNCs) & e UdTd &1 YHIfad &R Tebdl 7

Furthermore, GCCs hold more critical global data and have become prime targets for state-
sponsored cyber-attacks.

TP AATAT, GCCs 3HfIF Heayul affies SeT3ad & 3R IST-UTaford Trgar gqal & U
AT T T

With the implementation of the Digital Personal Data Protection (DPDP) Act, the pressure
on GCCs to maintain flawless cybersecurity governance has reached unprecedented
levels.

Digital Personal Data Protection (DPDP) Act %m‘éﬁ & 1Y, ﬁa’f&rmw&nw
ST T T SaTd SYTYd TR IR UgE T

Simultaneously, the introduction of the Organisation for Economic Co-operation and
Development’s Global Minimum Tax (Pillar Two) fundamentally alters the tax arbitrage
benefit that many MNCs previously enjoyed.

a1y Ep[ Organisation for Economic Co-operation and Development% Global Minimum
Tax (Pillar Two) & TSI 7 I B ATH P! 7 U J seel faa & o1 % MNCs Tl
T I3Td Y|

With a global floor of 15% tax and the continued bone of contention regarding India’s 24%
markup for software R&D under Safe Harbour rules, fiscal predictability has become a
top-tier board concern.

15% Y& GAaH B 3R Safe Harbour FIHY & T8 YRA & 24% TTHFEAUR R&D ATH3T
IR oY faare & ry, foxita gafgaear oy wR &t i ffar a9 7 81

Finally, geopolitical volatility and protectionism pose long-term risks to investment.
3fAct:, YRTSTITa® SRR 3R TR &UraTe Faw & e dewiiers SiRad UeT #vd § |

As of early 2026, global trade professionals are increasingly wary of United States tariff
volatility and reshoring policies that encourage MNCs to return critical data operations to
their home markets.

2026 ! YFATT d, AfYH TR IRV WG o7 SARHT & R sifRuRar oik f=ifen
ot @ fifaa & s MNCsaﬁmwag%Waﬁmwﬁﬁmaﬁé?m

TeTed Hcht ¢ |
While India remains an attractive destination, owing to its scale, any shift toward digital
sovereignty in western nations could slow the pace of new GCC setups.
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Additionally, as India-based centres now handle 13.7% of global cyber-attack incidents
(Cyfirma Report, 2023), the threat of state-sponsored espionage and intellectual
property theft has made cybersecurity the most expensive operational mandate for modern
GCCs.

% 3ffdiad, HRd- WWWWWWW% 13.7% (Cyfirma Report, 2023)@
THTE &, R Irsg-uraifora s oik fge Wuer T &1 W1 §¢ 1 § 3R WIgeR
IRET AYAH GCCs & forT Ja 7™ uRare aidie s a1 8|

Need for proactive policymaking

ST T

To secure India’s position as the world’s innovation capital, policymakers must transition
from regulators to active facilitators.

YR B! 3y BT TaMAR AU & =0 F RAMMUd 3@+ & fou Hifd-Fafarst of Fame 9 aiea
gfaumerar &1 YffeT o =1 ghm|

The National GCC Policy Framework, proposed in the 2026-27 Budget cycle, is a step in
the right direction, but execution is the key.

2026-27 & g9i¢ g% H UXAIfdd National GCC Policy Framework I8! fa=m & &eH 8, afe
foraraeH € = B

The government should introduce a “Single-Window Clearance” system specifically for
GCCs to streamline the establishment of legal entities.

WHR DI GCCs & AL A=y ¥ ¥ “Rirel-fFst faaayw vl Y& o1 T difds ST
SHISTl B! RIYAT B FTH F1T o b |

Additionally, rationalising transfer pricing norms and providing tax safe harbours for R&D-
intensive operations will provide the fiscal certainty that global boards demand.

O AR, TTHBR USRI ATAS &1 JfaTHN 3R R&D-TE IaTe & il HR | gTak
UeH 3 A 3P Sief o nfee faxha FRifaar faaet

By fostering deeper industry-academia collaborations to upskill the workforce in deep tech
and offering capital subsidies for Tier-1l expansion, India can ensure that its GCC revolution
remains sustainable for the next decade.

SIu 2o & Hriad P Iqd HRA & AT TTeX IeNI-R& 0TS TgaRT B Ia1a1 Gar 3R feaR-11
faaR & for yoit wfest vem &ves, YRd I8 YAfd o Il § i 3T@! Gee wifa saTa
TIH qD [CHIS o1 g
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Al and the brain: similar in
scale, different in design

GPT-4 introduced mixture-of-experts architectures that activate only specialised portions of a network for a

given task. This resembles the brain’s selective recruitment of different regions

Y

nrecent years, Artificial

Intelligence (AI) has undergone a

massive growm spurt. However,

not so long ago, Large Language
Models (LLMs) such as ChatGPT, Gemini,
and Claude were curiosities. You could
trick them, confuse them, or make them
contradict themselves. Today, they have
evolved into versatile companions that
can write software, assist scientific
research, extract insights from a large set
of documents, and offer structured
guidance across a wide range of domains.
Today’s multi-modal Al systems no longer
operate on text alone; they interpret
images, analyse audio, generate video,
and combine these streams in seamless
ways. Language, reasoning, and
creativity, capacities we associated with
ourselves are now appearing, at least on
the surface, in machines.

Scaling a neuron
Tracing the foundations of these Al
systems, one can observe that the core
idea behind them is not new. Artificial
neural networks have existed since the
late 20th century, and their conceptual
roots go back even further. In 1943,
Warren McCulloch and Walter Pitts
proposed a simple mathematical model of
a neuron. The McCulloch-Pitts neuron
takes numerical inputs, multiplies them
by adjustable weights, sums the results,
and applies a non-linear function to
produce an output. This is similar to how
one takes input from multiple people and
makes a decision if enough people agree
on a course of action. Individually, such
units are extremely simple. Yet a powerful
mathematical insight, known as
universal approximation theorem, shows
that networks composed of enough of
these simple units can approximate
virtually any function connecting input to
output. With sufficient scale, they can
process remarkably complex patterns.

For a long time, that was the limiting
factor. Neural networks existed, but the
hardware and data required to make
them powerful were not available. What
changed over the past 15 years was not
the invention of neural networks but the
availability of enormous computational
power and data. Graphics Processing
Units (GPUs), originally developed for
video games, enabled researchers to train
networks with millions and eventually
billions of parameters. At the same time,
new architectural ideas improved how
these networks were organised.
Convolutional neural networks proved
effective for image recognition by
exploiting spatial structure. Recurrent
neural networks were designed to handle
sequences such as speech and text by
allowing information to persist over time.
The major breakthrough, however, came
with the transformer architecture, which
introduced attention mechanisms that
allow models to dynamically weigh which
parts of their input matter most at any
given moment

GPT, short for Generative Pre-trained
Transformer, builds on this architecture.
It is trained on vast collections of text to
predict the next word in a sequence.
Although this objective appears simple,
when implemented at an enormous scale
and trained on extensive datasets, the
model begins to capture grammar, facts,

-

stylistic patterns, conceptual
relationships, and even fragments of
reasoning embedded in language.
Intelligence, in this framework, emerges
from the statistical regularities underlying
the text the model is trained on.

On the artificial and biological

As these systems grow, they are beginning
to rival the human brain in sheer
numbers. GPT-3 contained 175 billion
parameters, while newer models are
estimated to reach into the trillions,
approaching the roughly 100 trillion
synapses in the human brain. Despite this
apparent convergence in scale, Al and
biological intelligence operate on
fundamentally different principles.

To take advantage of modern
computing hardware, models such as
GPT-3 process information in a strictly
feed-forward manner. Input enters the
network, flows through stacked layers,
and produces an output. Each layer
transforms the representation and passes
it forward without revisiting earlier
computations during the same pass. This
design enables efficient training across
thousands of GPUs simultaneously and
allows rapid scaling.

‘The human brain operates differently.
Constrained by biology and metabolism,
it cannot rely on brute-force parallel
computation. Instead, it is built around
dense feedback loops. Signals in the
cortex flow forward from sensory areas to
higher regions, but also backward and
laterally. Perception is therefore not a
one-way processing of the world but an
ongoing dialogue between incoming
information and prior knowledge. A
simple example makes this clear. When
you read the name “Harry” in a story
about wizards, you probably think of
Harry Potter. In a newspaper article about
the British royal family, you would think
of Prince Harry. Context shapes

GETTY IMAGES

perception almost immediately. The brain
does not first register a neutral word and
then decide what it means. Meaning is
built into perception itself. In ambiguous
sentences, visual illusions, or noisy
environments, expectations strongly
influence what we see and hear. The brain
constantly predicts and then updates
those predictions based on incoming
signals.

For example, when searching for a
friend in a crowded space, the brain
enhances features associated with that
person while suppressing irrelevant
details. Neuromodulatory systems carry
out this selective attention by changing
the input-output gains of the synapses
instead of actually changing the
hard-wired connections. Acetylcholine, a
neurotransmitter tracks the uncertainty
of different cues adjusting the reliance
accordingly. Norepinephrine, another
neurotransmitter, indicates when context
changes abruptly and suppresses the
feedback strength allowing the circuits to
shift activity to a different behavioural
mode. Dopamine conveys reward
prediction errors, modulating synaptic
plasticity to form behaviourally relevant
representations.

At the cellular level, the brain achieves
efficiency through event-driven signalling.
Neurons communicate using brief
electrical spikes. If a neuron does not
spike, it consumes minimal energy. At any
moment, only a small fraction of neurons
are active. This natural sparsity ensures
that energy is expended only when
meaningful events occur. Memory and
computation are co-located at synapses.
The same molecular structures that
transmit signals also store the history of
past interactions. Learning occurs locally
at individual connections rather than
through a global optimisation signal
sweeping across the entire brain.

This feedback-rich and chemically

23F. Al and the brain: similar in scale, different in design
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e GPT-4 introduced mixture-of-experts architectures that activate only specialised portions
of a network for a given task

GPT-4 A fyur-3iie-

Fad fardiea fxal &1 afbg axar g

regulated architecture allows the brain to
perform perception and reasoning using
roughly 20 watts of power, roughly what a
couple of LED bulbs consume. Large Al
systems, in contrast, activate vast
numerical matrices for every input and
rely on high-precision digital arithmetic.
Training and operating them requires
data centres consuming megawatts of
electricity. They are also far more
data-intensive. Modern LLMs are trained
on trillions of words, whereas humans
encounter only a fraction of that amount
over a lifetime, yet develop flexible
understanding and generalisation.

Mirroring the brain

Researchers are increasingly attempting
to borrow insights from biology. GPT-4
introduced mixture-of-experts
architectures that activate only
specialised portions of a network for a
given task. This resembles the brain’s
modularity and selective recruitment of
different regions for language, vision, or
movement. Newer models now adjust
computational effort based on task
difficulty. Recent hardware developments
include changes in the fundamental chip
design to build neuromorphic chips that
use spike-like operations to reduce energy
consumption. At the same time,
researchers are also exploring richer
training methods that move beyond mere
next-word prediction, allowing machines
to learn complex concepts from far less
data.

Yet these advances remain
approximations. Neural networks
implement sparsity through engineered
routing rather than metabolic constraint.
They approximate feedback using
attention mechanisms and deep layering
rather than through densely interwoven
recurrent circuits. True recurrence, in
which activity loops continuously
between layers, is computationally
difficult to train and challenging to
parallelise efficiently at scale. As a result,
most LLMs rely primarily on deep
feed-forward structures that simulate
certain effects of feedback without fully
embodying it.

Moreover, biological neurons are far
more complex than artificial ones. A
single cortical neuron contains branching
dendrites that perform intricate nonlinear
computations before producing a spike.
In some respects, the many stacked layers
of a deep network attempt collectively to
approximate the internal processing that
fewer biological neurons accomplish
individually. Artificial neurons are
simplified mathematical constructs.
Biological neurons are biochemical
systems embedded in a constantly
changing chemical environment.

Where this leads remains uncertain.
Machines are not bound by the
evolutionary and size constraints that
shaped our brains. They can scale in ways
biology cannot. It is possible that Al
systems will gradually bridge and perhaps
even surpass the brain in terms of
computational power, energy efficiency
and learning efficiency. But it is equally
possible that machines will diverge
further from biological intelligence,
evolving architectures better suited to
processing information at scales far
beyond human experience. In the end,
intelligent behaviour does not have to be
implemented in brain-like circuits. A
pacemaker supports the function of the
heart without resembling cardiac tissue.
Similarly, Al may one day mimic, extend,
or augment human cognition without
replicating its biological substrate. In the
end, it is intelligence itself, not its
resemblance to the brain, that matters.

Sabyasachi Shivkumar is a
computational cognitive neuroscientist who
recently completed his postdoctoral
training at Columbia University working on
understanding behaviour through
computational models.
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This resembles the brain’s selective recruitment of different regions

I8 AR & s &= B Iu-Te® fthaar § fArad-Jadr 8

Artificial Intelligence (Al) and thevRise of Large Language Models (LLMs)

(Al) 3R TS HTHT HISH (LLMs) BT I&T

In recent years, Artificial Intelligence (Al) has undergone a massive growth spurt.

g1 & aut § piam gfewmmr (Al) 7 da fawr faan g

Not so long ago, Large Language Models (LLMs) such as ChatGPT, Gemini, and Claude
were curiosities.

$S JHY UA dh 98 HTVT AISH (LLMs) S ChatGPT, Gemini 3R Claude %ad o= &1
fawa A

You could trick them, confuse them, or make them contradict themselves.

310 35 YIAd BHR Fobd Y 1 I faymHrll IR e debd Ul

Today, they have evolved into versatile companions that can write software, assist
scientific research, extract insights from large document sets, and offer structured
guidance across domains.

3Tl d U gl WeTd § U § Sl YR foRg T&d g, dqii-d SEYT & Jgradl &
Thd €, 7 qXavl & ey forpra wepd § ok Wi Anfexfa ¢ & €1

Today’s multi-modal Al systems interpret images, analyse audio, generate video, and
combine these seamlessly.

TS & Ao t-Arsa Al Rivew i &t e, siifsar fazawon, difsar fmfor sk 5@
TS &R T B

Language, reasoning, and creativity, once associated with humans, now appear in
machines.

YTYT, 9 3R IFHTHST, o Ugd Il 9 et off, /g 7=l & fears < 61 &

Scaling a neuron

TP QR T IR

The core idea behind these Al systems is not new.
3 AUl & U1 &1 Hd SIaURoN T3 el 8|
Artificial neural networks have existed since the late 20th century, with roots going back
even further.
P R Aead 204t Tt F IR T Aie 7, St 7S ok ff R B
In 1943, Warren McCulloch and Walter Pitts proposed a simple mathematical model of a
neuron.
1943 & IR Awgpara SR areeR fUed = Te =GR $1 W TR Aied yRanad fba
The McCulloch-Pitts neuron takes numerical inputs, multiplies them by adjustable weights,
sums them, and applies a non-linear function to produce output.
AP para—ed PRI GTEHS 7Y ddl 8, 3¢ THASI aoi J 0T &Rl 8, Sl § 3R
RIS Ba AN IR 3M3eYe a2
Individually, such units are extremely simple.
HfRTTd FU H Y THhIedl 3fd IR Bl 6|
The universal approximation theorem shows that networks of enough such units can
approximate virtually any function.

WY SR 3 % vt sbredl ardd e ermT et Hi e &1
3{IHH & b g |
With sufficient scale, they can process complex patterns.
Taftd R & T 3 Sifed e g o Tohd 7 |
For a long time, hardware and data were limiting factors.
TS T T BTAR 3R ST Hffd HRS 3|
What changed in the past 15 years was the availability of enormous computational power
and data.

fOed 15 qut & fA=ITe SRR fad 3R ST ST SUAI - Gard ar
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Graphics Processing Units (GPUs) enabled training of networks with millions and billions of
parameters.
TTfp ey MRIRIAT gfe™ (GPUs) A Rl 3R sRal Rfier aral Aeads & ufiférd wrar dua
ST
Convolutional neural networks proved effective for image recognition.
XA Aead i ugaE § yuid g gul
Recurrent neural networks handled sequences such as speech and text.
¥ R Aead 7 HTTUT 3R UTS S SHHI & TUTaT|
The breakthrough came with the transformer architecture, introducing attention
mechanisms.
TR YAl STHBIHR STfheamr § 3mE, S 3= Aoy ugd fasa|
GPT (Generative Pre-trained Transformer) builds on this architecture.
GPT @ Rfeq ¢S giawiHR) T Sfdheder W MURd 5|
It is trained on vast text collections to predict the next word in a sequence.
39 =1l U168 WUT WR SRTA XTeg @1 Uiaeaaroft = & forg wikiféra fovan siman 3
At enormous scale, it captures grammar, facts, stylistic patterns, conceptual
relationships, and fragments of reasoning.

fI=ITe TR WR g STHRUT, 9, AeiiTd U, v Jay 3R ao & 3 TG a1 |

Intelligence, in this framework, emerges from the statistical regularities underlying the text.

39 o § gfgwr ure # ffed giferssta faftraansit 3 SwRdt B |

On the artificial and biological

$4 SR sfae & &=

As these systems grow, they are beginning to rival the human brain in sheer numbers.
S-S Y guniferdl 91 X1 §, 3 IS o AT H "I ATk B sRIe’] HR il ]
GPT-3 contained 175 billion parameters, while newer models are estimated to reach
trillions, approaching the roughly 100 trillion synapses in the human brain.

GPT-37 175 379 R & e TU Arsd fefera ae ugan &1 S/gAM €, S 7Hd Afkass
% T 100 R Ridwa & Hie 21
Despite this convergence in scale, Al and biological intelligence operate on fundamentally
different principles.
TG QUM & GHA & S1avie Al 3R Sfae gfgaar 4a &0 ¥ e Rigidl = $M Hd 8
To take advantage of modern computing hardware, models such as GPT-3 process
information in a strictly feed-forward manner.

MYfAH ST FTSITR BT ATH T & AT GPT-3 O Hsd THHR! ! Tt WS- BIRas
R ¥ YT B 6|
Input flows through stacked layers and produces an output without revisiting earlier
computations in the same pass.
e TRAl § SR oRdl § IR 3T Ufehar H ugd &1 Turrstt IR dle f9AT 3mdeye ar g
This design enables efficient training across thousands of GPUs and allows rapid scaling.
g f&SIT8 §9IRI GPUs TR HRId UiRIET 3R a9 fadR &1 Gva ST g |
The human brain operates differently.
AT AFKTSH 31eT Rl B Bl 5l
Constrained by biology and metabolism, it cannot rely on brute-force parallel computation.
Sftafag 3R Aeraifersd ot drsit & SR I8 e FHHIR ToHT &R 1R 761 81 9|
Instead, it is built around dense feedback loops.
TP Y T8 U WISaP g W ARA 8
Signals in the cortex flow forward, backward, and laterally.
Bicad J Yabd 31T, e ok uref fe=m & varfya g1d 7
Perception is an ongoing dialogue between incoming information and prior knowledge.
Y 3 aTelt T RT 3R qd §1H & &9 ¥dd 94l g
When reading “Harry” in a wizard story, one thinks of Harry Potter, but in a royal context, of
Prince Harry.

Gfl'g"@ﬁ mﬁ “Harry” uafr TR Harry Potter gl 3HTdl % aal%m%"m’aﬁﬁ Prince Harry |
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e Context shapes perception almost immediately.
e sryfa @ smprR SaT B

e The brain constantly predicts and updates based on incoming signals.
AR AR GaigHT 3R SeIa Bl 8dT 8|

e When searching for a friend in a crowd, the brain enhances relevant features and suppresses
irrelevant details.
i & i &1 Gield To o Uil faRivarstt & gerdr SiR Sifies &1 gardT |

o Neuromodulatory systems enable selective attention by adjusting synaptic input-output
gains.

Wmmwwhﬁmﬁamwmﬂwm

. Acetylchollne tracks uncertainty of cues and adjusts reliance accordingly.

TRICTEa®IAg Yddl & ST B ¢ HR HrRar THaId FRar g

e Norepinephrine S|gnals abrupt context change and reduces feedback strength.
ARTATP Yo T 3w Seaa &1 Ydhd ol § 3R Wisad AfHT HH HRT 3|

e Dopamine conveys reward prediction errors and modulates synaptic plast|C|ty
ST GBHR-YAHM Ffe FT Hovd &l 8 SR RARE wifeRidt & Fafid s=ar gl

e At the cellular level, the brain uses event-driven signalling.
memsﬁ?—wmmeél

e Neurons communicate using brief electrical spikes.
R B faggd wge J IR & ¢

e |f a neuron does not spike, it consumes minimal energy.
Ife TR TWISH 6] R, Al 98 FAaH SHelt Td bRl g

e Only a small fraction of neurons are active at any moment, ensuring energy efficiency.
faett +ft T Fraq Ui =R Ao 81 8, oS Sretl garar o+t gl 3|

e Memory and computation are co-located at synapses.
wfa 3R o AW R 8-Rud gidt 8

e The same structures that transmit signals also store past interactions.
N TR T o 3, T8 et ofgva o Sufed adt B

e Learning occurs locally at individual connections, not via a global optimisation signal.

RET SATRRTA SRR IR R 0 5id1 &, 7 b R ARTS § afyjss srjga Govd |

Mirroring the brain
Ca|

e This feedback-rich and chemically regulated architecture allows the brain to perform
perception and reasoning using roughly 20 watts of power.

g 3R IS T Y FHd SR Afkatss B @R 20 are ot # Syfa

sﬁva&mﬁﬁwnawﬁ%

e This is roughly what a couple of LED bulbs consume.
Ig TTHT &1 LED §edl o SRIeR Bl 5|

e |Large Al systems, in contrast, activate vast numerical matrices for every input and rely on
high-precision digital arithmetic.
2% Aol 58 Al RiRe® &R 3Ye R fawne Senrass Aftey Ifthg axd § SR 3=-9di®
fEfrea s = ik 38 7

e Training and operating them requires data centres consuming megawatts of electricity.
S URIE0T 3R T & e AvmraTe faoTell Wud &+t aTat ST Hex B S1avadhal il o

e They are also far more data-intensive.
3 g4 31w SeT-3menfya ot 71

e Modern LLMs are trained on trillions of words, whereas humans encounter only a fraction
over a lifetime.
MY LLMs B! feferal real R ufRiféra fovar sman 8, siafes agsy shawR & s4eT Had U
BieT few <ad &

e Yet humans develop flexible understanding and generalisation.

R 1t T deitel! TSt SR AT fasRid avd ||
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Researchers are increasingly borrowing insights from biology.
el Igd gU SHafds J 3iaeR AR &
GPT-4 introduced mixture-of-experts architecture activating only specialised portions of a
network for a task.
GPT-4 A fryor-fa=iag snfdheamr wRd fosan, S &1 & SER Acad o ORIy Ui Afchy
HRAT g
This resembles the brain’s modularity and selective recruitment.
Ig AT &1 ATegaiRel 3R Ta-THS Alhaar o g |
Newer models adjust computational effort based on task difficulty.
TUHEA B B! HISATE & AHTUR SR I JHARNIT Hd g
Recent hardware developments include neuromorphic chips using spike-like operations to
reduce energy use.
gzmﬁmﬁqﬁﬁﬁmﬁwwﬁaéﬁwéﬁ SHTORRA ¥ Sl STIRT HH
I
Researchers are exploring richer training methods beyond next-word prediction.
TMHdl Had ST Weg DI HiTHaTUft F 3 Sgwb 3ifie TH< ufkeror faftrar @i 38 2|
These advances remain approximations.
g yrfar iaft o o SrgETIG & |
Neural networks implement sparsity through engineered routing rather than metabolic
constraint.
QR Aead faRerdl B geif=aR fPe g = I arp&vd §, 7 fas Sifas st 3
They approximate feedback using attention mechanisms and deep layering.
d BIad BT SHH I AbH R T8 uvdl I &I ¢ |
True recurrence is difficult to train and parallelise at scale.
JRafas Ned & 98 TAM W IR SR THMIR H=A1 o 5|
Most LLMs rely primarily on deep feed-forward structures.
BT LLMs T ¥ I 18R WIS-BRAS e W ARk Hd €
Biological neurons are far more complex than artificial ones.
Sifdd IR HHEH R Y B! s Afea s g
A single cortical neuron contains branching dendrites performing nonlinear computations.
TS Plchd R H MAT SFISEH BId & Sl RGP TUHATE F 5 |
Deep networks collectively approximate processing that fewer biological neurons perform
individually.
TEX Aedd MRS ©U U 3 THHRU 6T A T & i HH lfddh JRI-T 3fdhd Hd ¢ |
Atrtificial neurons are S|mpI|f|ed mathematlcal constructs.
FRAA IR T TG TR § |
B|0Iog|cal neurons are biochemical systems in a changing chemical environment.
e TR Feard IR IdIaRl H Sa-IrHEa i gumet 2
Where this leads remains uncertain.
U Bl o S, U 3t SfAfFa gl
Machlnes are not bound by evolutionary and size constraints.
IR TpR waeht Warait I s 7 B
Al may eventually bridge or surpass the brain in computational and energy efficiency.
Al 3iAd: HECIAA 3R Sl G&fdl H ARTSS DI UR R bl 3
It is also possible machines will diverge further from biological intelligence.
Tg ft ¥yq g i m=fiv Sifaw gfemar § ik 3reT 81 s |
Intelligent behaviour need not be implemented in brain-like circuits.
fSHM FTER F1 -9 Afkres-9 Afde & ST sawas Te 31
A pacemaker supports heart function without resembling cardiac tissue.
& UHADR ged $ad ol (e 91 §&0 1 H1 T PRl g |
Similarly, Al may mimic, extend, or augment human cognition without replicating biology.
T UHR Al Sfae TR 31 Tohd fbT o= ar1a W9 @t 9o, fawar ar gfs s adar gl
In the end, it is intelligence itself, not resemblance to the brain, that matters.

3idd: Tgayul gfemar @4 ¢, 7 fo afkas ¥ 39®! 99
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3. Copilot grounds its LLM responses in
real-time web data by using this proprietary
orchestrator that connects to the Bing search

5. Expand RNN and LSTM. Ans: Recurrent
Neural Networks and Long Short-Term
Memory networks . ) .
6. Define ‘hallucination’ Ans: The term foran  POWered models like BERT and GPT, becoming foundational
error when a LLM asserts a fabricated or for artificial intelligence research worldwide today.

nonsensical piece of information as a fact
Visual: Name this young IITM alumnus. Ans:
Aravind Srinivas

Early Birds: Piyali Tuli| Tom Alan Faith| Neil
Lall| Arjun Debnath| Jasvir Kaur Chahal NVIDIA GPUS)

YOUTUBE CHANNEL:
9971932488

Questions and Answers'ilto the February 20

edition of the daily quiz: 1. Name the paper 23F ulz
published by Google reseal";:hers in 2017 that ' Q
introduced the Transformer'ga rchitecture. Ans:

‘Attention Is All You Need”’, Paper Name ‘Attention Is All You Need’ (2017)
2. Name the specialised procéssing units within
NVIDIA GPUs. Ans Tensor Cores e ‘Attention Is All You Need’ is a 2017 research paper by

Google Brain researchers that introduced the Transformer
architecture, a deep learning model for natural language

index. Ans: Prometheus processing
4. Name the Israeli-Canadian scientist who e It replaced recurrent and convolutional networks with a
co-invented AlexNet. Ans: llya Sutskaver self attention mechanism, enabling parallel computation, better

long range dependency capture, and improved efficiency.
e The paper revolutionised machine translation and later

Tensor Cores (Specialised Processing Units in

e Tensor Cores are specialised hardware units inside
NVIDIA GPUs designed to accelerate matrix multiplications and mixed precision calculations
essential for artificial intelligence and deep learning.
First introduced in 2017 with the Volta architecture, they significantly boost training and
inference speed for neural networks. Modern generations support FP16, BF16, TF32 and FP8
precision, enabling faster generative Al and scientific computing.
They are widely used in supercomputing, autonomous systems, and large language model
training today.

Prometheus (Proprietary Orchestrator Used in Copilot)

Prometheus is Microsoft’s proprietary orchestration system that integrates large language
models with the Bing search index to deliver grounded, real time responses in Copilot.
Introduced in 2023, it enables the model to retrieve current web data, rank relevant sources,
and generate answers with updated information.

It combines search results, contextual ranking, and Al reasoning to reduce hallucinations and
improve accuracy. This architecture strengthened enterprise grade Al deployment globally.

llya Sutskever (Co-inventor of AlexNet)

Ilya Sutskever is an Israeli-Canadian computer scientist known for co-inventing AlexNet in
2012 with Alex Krizhevsky and Geoffrey Hinton, marking a breakthrough in deep learning and
computer vision.

AlexNet dramatically improved image recognition accuracy in the ImageNet competition
using deep convolutional neural networks and GPU computing.

Sutskever later contributed to major advances in artificial intelligence, including sequence
learning and large language models, playing a key role in modern generative Al research and
development globally today.

Recurrent Neural Networks (RNN)

Recurrent Neural Networks are a class of artificial neural networks designed to process
sequential data by maintaining a hidden state that carries information from previous time
steps.

Introduced in the 1980s and refined in the 1990s, RNNs are widely used for speech
recognition, language modelling, and time series forecasting.

They enable contextual understanding but face vanishing gradient problems in long
sequences. They laid the foundation for advanced sequence models in artificial intelligence
research.
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Long Short-Term Memory (LSTM) Networks

Long Short-Term Memory networks are a specialised type of Recurrent Neural Network
developed in 1997 by Hochreiter and Schmidhuber to overcome vanishing gradient limitations
. LSTMs use memory cells and gating mechanisms namely input, forget, and output gates to
retain long term dependencies effectively.

They significantly improved performance in speech processing, handwriting recognition, and
machine translation. LSTMs remain relevant in sequence modelling despite the rise of
Transformer architectures.

Hallucination (in Large Language Models)

Hallucination in artificial intelligence refers to a situation where a large language model
generates incorrect, fabricated, or nonsensical information but presents it confidently as
factual.

This occurs due to probabilistic text prediction, imperfect training data, or lack of real time
verification. Hallucinations may include false citations, invented facts, or logical
inconsistencies.

Recent Al research focuses on grounding, retrieval augmentation, and alignment techniques
to reduce hallucination and improve reliability in critical domains like healthcare, governa
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Behind scenes,
quiet threshold
moments

at Al Impact
Summit

Step forward: India must take the summit to cities where
access does not exist. SHASHI SHEKHAR KASHYAP

OPINION

N ——

If global tech summits were theatre, the Al
Impact Summit would qualify as a full-scale
opening night - bright lights, big promises, a
distinguished audience, and... er, just the faintest
hint that something backstage may have required
a touch of improvisation.

While the spotlights tracked Ministers,
bureaucrats, investors, and marquee names,
something quieter and far more stirring was
unfolding in the wings. Founders from towns
better known for railway junctions than research
labs, engineers who had coded more often under
tube lights than studio lights and small teams
with improbable ideas suddenly found
themselves presenting to the world. For them,
this was not merely a summit — it was a threshold
moment. Here’s a list of the interesting Al
startups I came across; I have also thrown in a
few that my friends and circles on X found
interesting.

Agriculture Agrograde

Al-powered optical sorting and grading machines
for fruits and vegetables (such as potatoes and
onions) that analyse size, colour, shape, and
defects in real time to reduce post-harvest losses
and improve marketability.

" Global potential: Scalable to smallholder
farmers in developing countries facing high
produce wastage; proven in 12-plus Indian States
with partnerships such as Bosch and Nvidia;
suitable for export-oriented agricultural markets
in Africa and Southeast Asia.

Hanunnotech

Al and [oT-driven analytics for dairy, agriculture,
and animal husbandry, including wearable
sensors such as the ‘Cow Necklace’ for
monitoring vital signs, predicting vield, and
managing heat stress.

Global potential: Supports food security in
dairy-dependent regions like South Asia and
Africa; low-power machine learning enables
affordable deployment for small farmers globally.

Aalgorix

Precision agriculture Al for yield optimisation,
crop monitoring, and resource management.

Global potential: Improves productivity for
small farmers in climate-vulnerable regions such
as South Asia and sub-Saharan Africa.

YOUTUBE CHANNEL:

9971932488

Health
BigOHealth

Al-powered health monitoring wearables and
platforms for real-time patient data analysis and
preventive care.

Global potential: Affordable remote
monitoring suited to bridging rural and urban
healthcare gaps in developing countries;
integrates with telemedicine ecosystems.

AIVEda

Al platform integrating Vedic wellness
principles with modern health insights to provide
personalised recommendations and holistic care.

Global potential: Appeals to expanding
wellness markets across Asia and diaspora
populations; blends traditional knowledge with
scalable technology.

Eka Care

Digital health platform with Al tools such as
EkaScribe for automating prescriptions, patient
histories, and records, enabling rural doctors to
serve more patients efficiently.

Global potential: Keyboard-free Al scribes can
transform primary care in resource-limited
health systems, similar to those in India, Africa,
and Southeast Asia.

Carenow Healthcare

Al-driven patient triage, care coordination,
and monitoring systems that streamline hospital
and clinic workflows.

Global potential: Reduces overload in public
health systems; scalable for emerging markets
with high patient volumes and limited staff.

If India is serious about turning moments like
this into a movement, the next step is obvious:
take the summit off the usual circuit and into
cities where ambition already exists but access
does not.

And if the occasional flourish of chaos
accompanies the expansion, well... that may
simply be proof that something genuinely alive is
happening.

(Shubho Sengupta is a digital marketer with an
analogue past)

23F. Behind scenes, quiet
threshold moments at Al
Impact Summit

Al 3Hge it R &
WS, =id afe Aufas aror

e If global tech summits were
theatre, the Al Impact Summit
would qualify as a full-scale opening
night — bright lights, big promises,
a distinguished audience, and... er,
just the faintest hint that something
backstage may have required a
touch of improvisation.

@ Al sHTE 9fe O e T6 v
IGHICH A & ¥ H AT 353l —
et A, W e, Ry o,
3R, e T€ Toh! Wl Udbel fob
e ¥ 0D po el A 9
improvisation DI SRR tl?:."T gt

e While the spotlights tracked
Ministers, bureaucrats, investors,
and marquee names, something
quieter and far more stirring was
unfolding in the wings.
9 Wicarse wial, Tra=msl,
fFrawret ok uRreg - R <, 79
R IS pw it Sid AT
Fl ST IR ufed 8 g7 Ul

e Founders from towns better
known for railway junctions than
research labs, engineers who had
coded more often under tube lights
than studio lights and small teams
with improbable ideas suddenly
found themselves presenting to the
world.
T &} & TR, ot Rad s
3 3D ¥eTd SR & oIt o S
g, 3 olifrRR gty wgfeat argew
el S[EWTSe H DT &1 o,
3R 3RYa-H T aTel g arelt
BT CHH SIS G Bl &
HTH URd HRd gU U7 Ta! |

e For them, this was not merely a summit — it was a threshold moment.
3% T U8 Had U Ifie T8t 41 — I8 Uss FHurtae Mg ol

o Here’s a list of the interesting Al startups | came across; | have also thrown in a few that my
friends and circles on X found interesting.

g1 & AP Al TSN B Gl 8 o BRT ITHAT G, 1Y 81 T3 T +ft S X IR IR SRt
3R Acad B! foaey ai|

Agriculture

iy
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Agrograde

Al-powered optical sorting and grading machines for fruits and vegetables (such as
potatoes and onions) that analyse size, colour, shape, and defects in real time to reduce
post-harvest losses and improve marketability.

il SR WSl (ORY ST 37 W) & g Al-Tfera siffeeer WifeT ok A& w=hi, st
ATHR, T, ATHTd 3R Sl &7 IRafds THT # fAzavur HR FHeR & i g ard JHIH o
HH B & AR TAR & TGIl |

Global potential: Scalable to smallholder farmers in developing countries facing high
produce wastage; proven in 12-plus Indian States with partnerships such as Bosch and
Nvidia; suitable for export-oriented agricultural markets in Africa and Southeast Asia.

AP erar; fawrsiia 22 & B fHamt & firw Iuged, Sel Iare o gaiel 31fiw gid §;

12 | 3 HIRH I # Bosch 3R Nvidia S} Irgierial & Ir UHIord: pYeT 3R
sfaror-qd ulRrar & Mafd-3@ $iY soRl & fow Suge|

Hanunnotech

Al- and loT-driven analytics for dairy, agriculture, and animal husbandry, including
wearable sensors such as the ‘Cow Necklace’ for monitoring vital signs, predicting yield, and
managing heat stress.
ST, BN 3R URIUTE & T Al 3R IoT-3meTRa TR, o &1s Adpawd S
;ﬁm%wm% S Sfia Wbl bt TR, IdTe gafga oIk gle 1 Uy & Aeg

I
Global potential: Supports food security in dairy-dependent regions like South Asia and
Africa; low-power machine learning enables affordable deployment for small farmers
globally.

Ay arwar: féror ulkar 3R anpteT S 3ud-fRk &3 & wrer gran & gudT; A Sl
ara AR @ O g WR & Bie feami & fort frwradt suahT Tval

Aalgorix

Health

Precision agriculture Al for yield optimisation, crop monitoring, and resource management.

IATE SIHT, HUd FIRMT 3R W1 Yaes & fog foRfie wifieeR Al

Global potential: Improves productivity for small farmers in climate-vulnerable regions
such as South Asia and sub-Saharan Africa.

A ervrar; Sféror TR 3R H9-HERT PIHT S Saarg-ae-=ita & § sie feam
oI IATGHAT TeId 3|

WY

BigOHealth
fasiges

Al-powered health monitoring wearables and platforms for real-time patient data analysis
and preventive care.

Sodt-cre AT et fazawor SR faR® @uTa & o Al g Aif-e T faavas
IR WeHH |

Global potential: Affordable remote monitoring suited to bridging rural and urban
healthcare gaps in developing countries; integrates with telemedicine ecosystems.

Ay arar: fFerasiar 220 & grfio 3IR e WA 3ick &1 Ureq & fore frwrad Ree
Aif~refaT; TAfeRE Rew 3 i
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Al platform integrating Vedic wellness principles with modern health insights to provide
personalised recommendations and holistic care.

e o Rigial &1 &n@wm%mwﬁsﬁwm Wew, St safeerd gema
3R THY TS UG Pl

Global potential: Appeals to expanding wellness markets across Asia and diaspora
populations; blends traditional knowledge with scalable technology.

AN arrar: TR 3R yarl ger) # 9¢d duY SR) & T 3 te: TRUR® [ &I
THATd dbHie g Sedl gl

Eka Care
THT HUT

Digital health platform with Al tools such as EkaScribe for automating prescriptions, patient
histories, and records, enabling rural doctors to serve more patients efficiently.

EkaScribe S Al & ara fSfoled g wiewid, St iifsrwm, A sfaem sik Rare &t
AT HR AT Siaex! & e M o pRIerdT A UdT HI- H G §1d1 5 |

Global potential: Keyboard-free Al scribes can transform primary care in resource-limited
health systems similar to those in India, Africa, and Southeast Asia.

AfYP &HdT: Flars Ti%amwmmwﬁmsﬁaﬁwmé faQyeR ¥R,
3BYPT 3R afarorqd elrar S Gare=-Hift &1 )

Carenow Healthcare

Al-driven patient triage, care coordination, and monitoring systems that streamline hospital
and clinic workflows.

Al-Taferd IRT urufrerar fAreivor, SRavre g SR AR gonferT, St Srgard $iR
fTfes & aehtrll BT TR T B

Global potential: Reduces overload in public health systems; scalable for emerging
markets with high patient volumes and limited staff.

AP &rAdT: AT~ TTRA YUTTerd) TR §157 HH Hdl §; 3 0Tt T iR Tifrd T
I IR TNIRI & forg Suge|

If India is serious about turning moments like this into a movement, the next step is obvious:
take the summit off the usual circuit and into cities where ambition already exists but access
does not.

fE YR U &0 b1 Ueb Sfieter § geaq &) deb 4R B, d STa Hed Wy B: e &
IRURS RIF J §STHR 3 e dd o oI, g1 HEedIBI&d dl g fdh-1 Ugd ol |

And if the occasional flourish of chaos accompanies the expansion, well... that may simply
be proof that something genuinely alive is happening.

3R fe 39 foaR & Iy HH-HUR RIS B rae o} foxars ¢, af <mae a8t 39 91d &1
7T | fh $% aRea § Sitdd gfed 81T 8|
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In manifesto, scientists oppose ‘militarisation’ of research into quantum science
jcsisat

Vasudevan Mukunth

A group of quantum re-
searchers has issued a ma-
nifesto urging colleagues
to resist what it calls the
“militarisation” of quan-
tum science.

The authors, who de-
scribe  themselves as
“Quantum Scientists for
Disarmament”, say they
oppose military uses of
quantum research, reject
military funding for aca-
demic work, and want un-
iversities to disclose which
quantum projects take de-
fence money.

The manifesto, upload-
ed to the arXiv repository
on the web on January 13,
frames its call as a res-
ponse to wider trends in
rearmament and the
spread of dual-use technol-
ogies, i.e. those that claim

.

civilian value while also
serving defence goals. The
group proposes four im-
mediate steps: to speak as
a collective against military
use, to force an ethics de-
bate inside the field, to
create a forum for con-
cerned researchers, and to
establish a public database
listing defence-funded pro-
jects at public universities.

“We still believe that
‘war must be utterly reject-
ed as a means of settling in-
ternational disputes, and
that peace can only be gua-
ranteed by diplomacy, in-
ternational treaties, and
cooperation, rather than
by mutual assured destruc-
tion,” the manifesto says.

“As scientists working in
a non-neutral research
field, we can raise our voic-
es toward that aim.”

The researchers argue

T

that quantum physics is no
longer just basic science
and that its military appli-
cations have become evi-
dent.

These include quantum
communications, space
and drone sensing, high-
precision timing for navi-
gation, and surveillance.

‘Strategic competition’
The manifesto says that
NATO, for example, has lo-
cated its quantum physics
work inside its broader
“emerging and disruptive
technologies” agenda and
released a public quantum
strategy summary in 2024
that described research in
this field as an element of
strategic competition.
European institutions
have also described quan-
tum physics as relevant to
defence projects, with the

Aquantum computer can solve complex problems that would take
billions of years for today’s computers to solve. REUTERS

European Commission de-
scribing quantum sensors
as offering performance
improvements for military
operations.

The manifesto also says
India’s National Quantum
Mission works in “strong
collaberation” with the pu-
blic and private defence
sectors. Late last month,
India’s Chief of Defence

Staff released a ‘Military
Quantum Mission Policy
Framework’ to guide how
the armed forces plan to
integrate quantum
technologies.

Researchers don’t al-
‘ways see the defence impli-
cations of a project at the
outset.

Even when partial infor-
mation exists, institutions

“——

can hide it behind funding
structures and partnership
vehicles.

This is why they say
they’ve called for a public
database, to force agencies
and institutions to be clear
about who funds what,
and to reduce the room for
any actors to deny their in-
volvement after a technol-
ogy finds its way into a mil-
itary application.

Military patronage has a
long history in physics, a
field in which it has often
shaped research agendas
without always dictating
the day-to-day contents of
experiments.

Quantum physics itself
grew out of attempts in the
early 20th century to ex-
plain atoms and light, work
associated with figures
such as Max Planck, Albert
Einstein, Niels Bohr, Wer-

ner Heisenberg, and Erwin
Schradinger.

But the second half of
the century pushed quan-
tum ideas into devices like
atomic clocks, masers and
lasers, and semiconductor
physics, all of which states
treated as  strategic
technologies.

Accounts of the deve-
lopment of quantum elec-
tronics and universities’ in-
centives and
organisational structures
during the Cold War have
paved the way for debates
about whether such pa-
tronage only accelerated
research or also changed
its direction, and about
how much agency scien-
tists have retained inside
these funding systems.

The Defense Advanced
Research Projects Agency
(DARPA) at the U.S. Depart-

T

ment of Defence is also
famed for directly funding
quantum information
science for decades.

Today, however, quan-
tum physics, cyber securi-
ty, advanced artificial intel-
ligence, and space systems
are all capabilities that go-
vernments want to control,
scale, and weaponise, of-
ten with the anxiety that
their rivals might do so
first.

The manifesto acknow-
ledges that the greater
threat isn’t every piece of
quantum research leading
to a weapon but that de-
fence-linked funding can
reshape the whole ecosys-
tem in the military esta-
blishment’s favour. This is
mainly because its funding
is stable, which is attrac-
tive for students and
universities.

23F. In manifesto,

scientists oppose ‘militarisation’ of research into quantum

science

gIorTes # IFDT A PicH 5 srgiy™ & A=fievor o1 favty fear

A group of quantum researchers has issued a manifesto urging colleagues to resist what it
calls the “militarisation” of quantum science.

HicH MyFats & e THg A Th Ny SR} o g, o ol 3 wiew fagm &
“HAHI0P BT faRIY FHRA BT 3T faar T B

The authors, who describe themselves as “Quantum Scientists for Disarmament”, say
they oppose military uses of quantum research, reject military funding for academic work,
and want universities to disclose which quantum projects take defence money.

AGH, o W B! “fREitewr & fg siew ag e §aid €, Fd © [ d Pied gHuT= F
A= ITUNT BT fRY B 8, PIeHD B o o A= faauuor 1 iR Fd 8, 3R
e § & fayfaeme g grdeife &% & SH-3 Sy Uiviae 6T e ad 8|

The manifesto, uploaded to the arXiv repository on the web on January 13, frames its call
as a response to wider trends in rearmament and the spread of dual-use technologies, i.e.
those that claim civilian value while also serving defence goals.

g OIYUNUA 13 Fa] &1 98 W arXiv Ruiferest & siodre fasan T, iR $9 - IRt ®Ror
! I gl amaﬁﬁawhmﬁﬁaﬁﬁr%&r%m%cﬁﬁwuﬁﬁm%wﬁ
forar mar B, At Uit adies et AR Jeg ot S ST § SR S Ref S @ mﬁ@?ﬂ
FRA I

The group proposes four immediate steps: to speak as a collective against military use, to
force an ethics debate inside the field, to create a forum for concerned researchers, and to
establish a public database listing defence-funded projects at public universities.

g A IR ATPI P HEH UATAd [hU 5 I IUAN o RIeTh THfeH U I ST, &3 &
iR Afee 789 & qoreR w1, Rifaa Muwmatedt & fore ue v 791, 8k wrdefe
fayfaeear & Yen-faauifya afaiemrst &t i aran arde-e Serdd R BT

“We still believe that war must be utterly rejected as a means of settling international
disputes, and that peace can only be guaranteed by diplomacy, international treaties, and
cooperation, rather than by mutual assured destruction,” the manifesto says.

g1 39 Wara g% ﬁaﬁaﬁmﬁ%mﬁ%mﬁ o [ wE
Srefter fpar s TnfRe, iR ifd Fad penifa, maﬁ?mﬂﬁﬁgﬁr@a
HI o Tl &, 7 b R gfAfda famm=r 9, Siwonos & @1 T gl

“As scientists working in a non-neutral research field, we can raise our voices toward
that aim.”

wﬂ?m&?maaﬁmmﬁmﬁamﬁﬁ%?mﬁ,wwmaﬂaﬁ?m
I

The researchers argue that quantum physics is no longer just basic science and that its
military applications have become evident.
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e These include quantum communications, space and drone sensing, high-precision
timing for navigation, and surveillance.
3T SicH YAR, 3af¥el 3R 1 Haeq, A= ¥ fow s=-adie gwa fHufon, sik
R =nfie €

‘Strategic competition’

urifae ufeayf

e The manifesto says that NATO, for example, has located its quantum physics work inside its
broader “emerging and disruptive technologies” agenda and released a public quantum
strategy summary in 2024 that described research in this field as an element of strategic
competition.

VU= § &1 1 § fb SGI6RU1 & foTE ATeY = 319+ SicH Hifde! &1 &I 3+t TS
“IURT MR farge-Tarl Wenfiifeay” o1 toier & fidR T@1 7 8k 2024 & TF Adwif=S
HicH TUFITA AR IR o, S 9 83 & 39y &I FurITas ufaeat &1 s da
ST T[T

e FEuropean institutions have also described quantum physics as relevant to defence
projects, with the European Commission describing guantum sensors as offering
performance improvements for military operations.

RN TRET A off Sicw Hifdst B Tem aRarere I Yefd sarr 8, sk g smar 3
FicH AR B I FIFT & 1T we== § GUR UeH H aral 9ardn |

¢ The manifesto also says India’s National Quantum Mission works in “strong
collaboration” with the public and private defence sectors.

avuneE & g8 Hl 81 T § b WIRd $1 Pa SieH e ardee ok ol vam &s & wny
“ToTgd WeanT’ ® B HA1 g

e Late last month, India’s Chief of Defence Staff released a ‘Military Quantum Mission
Policy Framework’ to guide how the armed forces plan to integrate quantum technologies.
s 7R & 3id &, YRd & A 3iT fEhw werw 3 faferdt wiew frmm uiferdt haad
SIRY o, i TRl §ctl GRT PieH AdP1 B UDHIDU BT ARIGRIA [T off b |

o Researchers don't always see the defence implications of a project at the outset.

TMedmdl g fart aRarer & Tem waeh fAfgardf o geama @ 7€ 3@ ur|

e Even when partial information exists, institutions can hide it behind funding structures and

partnership vehicles.

%Waﬁﬂv‘lﬂéﬁwlﬁ TR 39 faaaaor w==meif 3k Argier af & e f3ur gea

I

e This is why they say they've called for a public database, to force agencies and institutions
to be clear about who funds what, and to reduce the room for any actors to deny their
involvement after a technology finds its way into a military application.
R Fed € b ST ATdeli~Ie SeTad B 4T H1 8, dif TR} 3R TRl ) g8 Ty
HAT TS o B for fammaifya wwan 8, SiR ot do-ie & &=1 SuanT & g & ag fondt
ot Ter & fOIE St YHHT T STHR B $I S HH B

e Military patronage has a long history in physics, a field in which it has often shaped
research agendas without always dictating the day-to-day contents of experiments.
et & A= TREIUT HT TH T 38T 8, Th U1 & 1 39 SR ST TS| ol
3R faar B, Ha & g waim Y e areht a7 Y &

e Quantum physics itself grew out of attempts in the early 20th century to explain atoms and
light, work associated with figures such as Max Planck, Albert Einstein, Niels Bohr,
Werner Heisenberg, and Erwin Schrddinger.

wiey Wifaw! W 204t Wt Bt rvema & wRuTUgE SR UHT=T B U & TN ¥ fasRid
3, \‘%‘rﬁwﬁﬁ 3T TSI, e digR, TR gIgoart 3R ufd 4ifeTR okt sl @
S

o Butthe second half of the century pushed quantum ideas into devices like atomic clocks,
masers and lasers, and semiconductor physics, all of which states treated as strategic
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technologies.

AfepT Wl & GO YT F BicH TR @1 ueary) ufda, AeR 3R AeR, du srdaras difaest
SR JuaHul & aRY e wan, R Xt 3 Yoo wenfAfear o

Accounts of the development of quantum electronics and universities’ incentives and
organisational structures during the Cold War have paved the way for debates about whether
such patronage only accelerated research or also changed its direction, and about how
much agency scientists have retained inside these funding systems.

FicH sAFIHT & [AHN aul 2 I & SR fAyfaenaal 31 e iR WedS
TRA1SH & fqaRor 3 39 989 & o fean § 1o o U e 3 hadt gyt &1 aw fear an
Iqa! fe=m oft saeht, iR 37 faui yonferat & «faR dsAe! 3 fasa-T ST ST Xt
The Defense Advanced Research Projects Agency (DARPA) at the U.S. Department of
Defence is also famed for directly funding quantum information science for decades.

AR Te faurT ot fsha Teaivs frad wistaew Toidt (DARPA) it ax1&! § ®ieH
AT fagm 1 Y fodiid &9 & Rt ulig 21

Today, however, quantum physics, cyber security, advanced artificial intelligence, and
space systems are all capabilities that governments want to control, scale, and
weaponise, often with the anxiety that their rivals might do so first.

3T, gTetifer, Hiew Wfae, qrgeR JRa, Iad $HW gfgwr, sk siafver yonferat ¥
T S RS TR it fRreaTiva R SRIaRee 53 T1ed! 2, SR 3 i F e
I Tfdigg! T uget 7 PR |

The manifesto acknowledges that the greater threat isn’t every piece of quantum research
leading to a weapon but that defence-linked funding can reshape the whole ecosystem in
the military establishment’s favour.

IO WHR HT § [ 93T WaR1 T8 7181 8 o HicH iU o1 e R 8aR &, sfew
gﬂ%%v&nwﬁaﬁaﬁwqﬁm&@ﬁaﬁmaﬁﬁmuﬁm%wﬁgﬂméw

This is mainly because its funding is stable, which is attractive for students and
universities.
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