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Holy fire

Celebrating victory: Christian Orthodox pilgrims hold up
candles during the Holy Fire ceremony at the Church of
the Holy Sepulchre, the

site in the OId City of Jerusalem where, according to
tradition, Jesus was crucified and buried, on Saturday.
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12A | Traditions in transition
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Traditions
in transition

With a belief system intertwined with nature, and with music and dance intrinsic to
daily life, an endangered tribe in Odisha strives to keep its visual tradition intact
fos 1society 4

he Lanjia Saora community, a
particularly vulnerable tribal group
living in the forested regions of

Rayagada and Gajapati districts in
0Odisha, continues to hold on to visual traditions
that are as striking as they are symbolic.

Living in mud-and-thatch homes scattered

Equally evocative are the tattoos once etched
permanently onto the skin. These intricate
patterns, often geometric or inspired by nature,
were considered both protective and spiritual -
an extension of the Saora worldview.

But as one walks through the villages today, a
subtle shift is visible.

K.R. DEEPAK
deepak kr@thehindu.co.in

across undulating terrain, the community
sustains itself through shifting cultivation,
foraging, and small-scale farming. Their belief
system is closely tied to nature, with rituals,
music, and dance forming an integral part of
everyday life.

Among the most distinctive visual traditions
are their large metal earrings - thick, circular
ornaments that are not merely worn but fixed
into stretched earlobes, often over years. For the
older generation, these earrings are markers of

Among the younger members of the
community, tradition is being reinterpreted. The
heavy earrings are still present, but many now
prefer to wear them as hooked adornments
rather than permanently fixing them to the ear. It
is a compromise between continuity and
comfort, identity and mobility.

The tattoos, 0o, are no longer always

lifelong commitments. Instead, younger
members often recreate the motifs using
temporary black markings during festivals and

identity and endurance, their weight carried with
quiet pride. The lobes, elongated and shaped by
time, speak of a life lived in close rhythm with
inherited customs.

rituals — honouring tradition while allowing for
change.

This evolving aesthetic reflects a community
negotiating modernity on its own terms.

Mark of tradition: An elderly tribal woman with stretched earlobes. A visual tradition marked by wearing
traditional wooden ear plugs over several years.

12A, Traditions in transition
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o With a belief system intertwined with nature, and with music and dance intrinsic to daily life,
an endangered tribe in Odisha strives to keep its visual tradition intact.
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e The Lanjia Saora community, a particularly vulnerable tribal group living in the forested
regions of Rayagada and Gajapati districts in Odisha, continues to hold on to visual traditions
that are as striking as they are symbolic.
T SR TGS, S SNSRI & AT R Torafer el o o &= & 5 el U Srcdd
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e Living in mud-and-thatch homes scattered across undulating terrain, the community
sustains itself through shifting cultivation, foraging, and small-scale farming.

g 9YaH 34s-T[ES I mﬁﬁﬁﬁ@aﬁ?wﬁaﬁﬁm%aﬁ?@@?ﬁ QeI UGl
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e Their belief system is closely tied to nature, with rituals, music, and dance forming an
integral part of everyday life.
eﬁaﬁ%&n@ﬂmuﬁﬁ@rﬂ%ﬂé@f@% foraw 3rgET, T SiR o <A Sfia &1 iftm
RSN

¢ Among the most distinctive visual traditions are their large metal earrings — thick, circular
ornaments that are not merely worn but fixed into stretched earlobes, often over years.

! T fafiy exg WuRisii o 98 urg & MiAre & — WIS, Te MY S FHad Uga
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e For the older generation, these earrings are markers of identity and endurance, their weight
carried with quiet pride.
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e The lobes, elongated and shaped by time, speak of a life lived in close rhythm with inherited
customs.

JHg & 1Y R SR MR o gu 1 & ale, TRy o fireft wuRmait & wry sy
e &1 B! Fdld § |

e Equally evocative are the tattoos once etched permanently onto the skin.
I &1 THIGRITE € d e, Ol U8 @dl R RIR T4 I I offd |

e These intricate patterns, often geometric or inspired by nature, were considered both
protective and spiritual — an extension of the Saora worldview.
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e But as one walks through the villages today, a subtle shift is visible.
QBT SIS S HIS TTiat F ToRdT 8, f T &H uRadH f3ars Sar g

¢ Among the younger members of the community, tradition is being reinterpreted.
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e The heavy earrings are still present, but many now prefer to wear them as hooked
adornments rather than permanently fixing them to the ear.
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e ltisa compromlse between continuity and comfort, identity and mobility.
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e The tattoos, too, are no longer always lifelong commitments.
o g W ST e 3 35 g R TR B

e Instead, younger members often recreate the motifs using temporary black markings during
festivals and rituals — honouring tradition while allowing for change.
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e This evolving aesthetic reflects a community negotiating modernity on its own terms.
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12A | Waters at sea
TS & o
12A | Ukraine attacked Kursk, Belgorod regions: Russian regional officials
b A P 3R RIS & WR g9 fpar. =W &=y rftreival &1 grar
Waters at sea
Why do the oceanshave  making it less dense, so it 12A. Waters at sea
currents? rose and spread towards

The earth formed as a
molten world. Around 4
billion years ago, its
surface cooled enough for
water vapour to condense.
Torrential rains then fell
for centuries, filling basins
to create the first oceans
around 3.8 billion years
ago.

Once liquid water covered
large parts of the surface,
three forces set it in
motion.

The sun heated the
atmosphere unevenly,
creating winds. These
winds pushed the ocean’s
surface, dragging the top
layer of water along. The
sun also heated water near
the equator directly,

the poles.

Meanwhile, cold water
sank at the poles while
warmer water rose near
the equator, establishing a
‘conveyor belt’ of
circulation called
thermohaline circulation.
Finally, the earth’s rotation
deflected these moving
water masses sideways,
bending currents into large
swirling circles called
gyres. As tectonic plates
shifted and continents
formed, landmasses
blocked the water’s path
and forced it into specific
routes.

Readers may send their questions /
answers to science@thehindu.co.in

TR & o

e Why do the oceans have currents?
AENITRI # YRTE &1 giclt 82

e The earth formed as a molten world.
g4t U et g3 g & =0 d 1)

e Around 4 billion years ago, its surface cooled enough for
water vapour to condense.

AU 4 3R9 T4 UG, THH! g ga-11 SS1 81 TS fob Srerarey
HUHd 81 9 |

e Torrential rains then fell for centuries, filling basins to create
the first oceans around 3.8 billion years ago.
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e Once liquid water covered large parts of the surface, three forces set it in motion.
TS TR oI A Idg b I [ Bl &b forn, dd i el = 39 7
e The sun heated the atmosphere unevenly, creating winds.
@ﬁa@wﬁww@mﬁ%m o gamg & |
e These winds pushed the ocean’s surface, dragging the top layer of water along.

= 13N 3 THg & g B YHell IR UFT FT ST TR 1 1Y A T

e The sun also heated water near the equator directly, making it less dense, so it rose and
spread towards the poles.
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e Meanwhile, cold water sank at the poles while warmer water rose near the equator,
establishing a ‘conveyor belt’ circulation called thermohaline circulation.

S S 81 UMt gal IR A a1 St T U YEe ST & O SR 367, oY ‘h-auR dee’
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o Finally, the earth’s rotation deflected these moving water masses sideways, bending currents
into large swirling circles called gyres.
3 T, gedt & Ui 3 7 9ot SogHl o) S faam ok 3% 93 IHa gU Il ¥ ged fou R
TR g1 el

e Astectonic plates shifted and continents formed, landmasses blocked the water’s path and
forced it into specific routes.

SO e Wew [THT IR HETEIT 7, 4 ORI ) bk 3 fa wt
o 51 & fo Horsg foman

MOSCOW 12A. _Ukraine_ attacke_d_Kursk, Belgorod regions:
Russian regional officials

Ukraine attacked Kursk, Belgorod TohT A P 3R JARIE &1 W g v =0
&g siftrerivat

regions: Russian regional officials
Bl 8l hT qIdl

e Governors of two Russian border regions said
Ukrainian drones had attacked targets in the Kursk and
Belgorod regions, injuring five persons.

21 e AT @t B TR Y BT B G 9 Y e ok
ARG &1 T dedi IR gHar fovan, forad g & arad gul

e The attacks were reported after a 32-hour Orthodox

Easter ceasefire went into effect.

i m REUTERS ﬁﬁBZﬁ#ﬁWWWWﬁ%WW

Governors of two Russian border regions said Ukrainian drones had %q T|'Q' I
attacked targets in the Kursk and Belgorod regions, injuring five e Russian President Vladimir Putin announced the

persons. The attacks were reported after a 32-hour Orthodox Easter ceasefire on Thursd ay.

ceasefire went into effect. Russian President Vladimir Putin ~
announced the ceasefire on Thursday. REUTERS W Tl'gclﬁf m gﬁq ﬁ UediR Ebaf d Y&ldrH aﬂ' Yﬁ'ﬁl’Uﬂ
Eal
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id tocleanup a
tten food trail

Beneath Hyderabads booming food economy lies a dark web of adulteration. mislabelling and unsafe

ro

practices. Of late, an unprecedented police-ed crackdown is pulling back the curtain on a sprawling food

fraud network that thrives on gz

s in regulation and consumer trust. But as enforcement tightens and

complaints surge, the city finds itself trying not just to fix a broken food chain, but also to restore faith in what

hak, thak, thak. The first thing that

hits you is the sound. The early-morn-

ing summer sunlight slants into the

hunks of meat as Rahul lifts a three-
pound iron cleaver and brings it down with prac-
tised precision, reducing ‘medium’ cuts into
‘small’ ones at the slaughterhouse in Hyderabad’s
Jivaguda.

Around him, life unfolds in familiar chaos.
Men and women in gumboots and rubber slip-
perssip chai, rinse their hands, sort meat. Buyers
haggle, cleaners scrub, traders shout instruc-
tions. Some move about in clothes stained with
blood and flesh, unfazed, immersed in routine.

“Today itis clean. There is no smell as we reo-
pened today,” says Prasad Nethikar, who has
been in the trade for three decades at the same
spot. “We were closed for eight days and lost mo-
ney. But now we are back,” he adds.

Just hours earlier, the gates of this very
slaughterhouse had been forced open. A Telanga-
na legislator, accompanied by traders, had bro-
ken the seal and led a dramatic entry into a facil-
ity that civic authorities had declared unhygienic
and polluting. The premises had been shut on
April 2, citing traffic congestion, hygiene issues
and other violations.

Between that act of defiance and the condi-
tiol side lies the larger, messier story of Hyde-
raba scalating battle over food safety.

For decades, food regulation in the city rested
largely with civic authorities. That balance is now
shifting. The Telangana government has brought
in the police, signalling that the problem has out-
grown routine enforcement.

The results have been jarring. Photographs
and videos released by officials show raids on wa-
rehouses stocked with fake paneer, adulterated
ginger-garlic paste, chemically treated tea powd-
er, spoiled eggs and tonnes of d offal.
The visuals are stark, unsettling and difficult to ig-
nore. For many residents, however, the crisis be-
gins much closer to home.

For 36-year-old M. Priyadarshini, it started
with a walk to her neighbourhood kirana store in
Mailardevpally to pick up treats for her elder
s ixth birthday. She picked up a colourful

cake, some brightly glazed donuts and a handful
of snacks which were on discount.

By the next morning, the celebration had gi-
ven way to discomfort. One after another, family
members began complaining of stomachache.
What seemed like a harmless indulgence quickly
turned into suspicion about what they had eaten
the night before.

Her complaint led police to a cramped unit in
Katedan. Inside, officers found cakes and donuts
being prepared using rotten eggs and chemical

lands on every plate, write Serish Nanisetti and Lavpreet Kaur

ee

There are
places that,
once you
see them,
you would
not want to
see again.
And
certainly not
eat anything
produced
there.
N.RANJITH

KUMAR GOUD,
HFAST inspector

additives, in conditions far removed from what
consumers imagine while picking up bakery
items from a shelf.

In another part of the city, V. Rishab was
nudged towards a stack of ginger-garlic paste sa-
chets while waiting at his regular chicken shop
on a Sunday. Those were part of a buy-one-get-
one-free deal placed conveniently beside the
weighing scale. Pressed for time and reassured
by familiarity, he decided to buy a few sachets. It
was only later, at home, that doubt crept in.
There was no brand name, no manufacturing
date, no ingredient list.

He decided to file a complaint, triggering a se-

Meanwhile, H-FAST's helpline - 8712661212 ~
has been constantly ringing.

Complaints on the rise

With growing awareness, the number of com-
plaints has surged. Police now receive between
50 and 60 calls a day. Nearly 30-40% of raids are
directly linked to citizen inputs.

The complaints range from missing labels and
expired products to suspicious pricing and
health issues after consumption. In some cases,
residents have reported foul smells from suspect-
ed manufacturing units. Occasionally, rival b
nesses tip off authorities, though officers
even those leads often prove use

According to DCP (Task Force) \mhhm Gaik-
wad, misbranding is rampant. Ice cream, for in-
stance, must contain milk fat. If vegetable oils like
palm oil are used, the product must be labelled
‘frozen dessert’, but many continue to be sold
mnpl\ as ice cream.

similarly, cheaper paneer made using vegeta-
ble fat should be labelled as a non-dairy product
or cheese analogue. Instead, it is often sold loose,
without packaging or disclosure.

In the non-vegetarian segment, improper stor-
age is another concern. Meat that should be
cleaned, processed and stored at temperatures
between -18°C and -40°C is often kept at higher
temperatures, without proper ing or licens-

i

creasing the

k of contamina-

s in
the cold chain or

ries of raids across

and other parts of Police Fromares e the uninterrupted
small units perspective, such ”‘d‘ system of refriger-
lic paste using synthetic colours and ‘additives, | canbe disruptiveinthe  ation needed to
packed in unhygienic conditions and supplied | moment,butultimately ~ keep  perishable
widely to local shops. send the right message. ~ food safe, from

Safeguarding food business
Hyderabad's food economy has expanded rapid-
ly alongside India’s broader economic growth.
Cloud kitchens, food delivery apps and a growing

production to sale.
Even brief breaks
in this chain can
accelerate bacte-

They push the entire
industry toward better

rial grow th md

out¢

network of intermediaries have
how food is produced and consumed. According
to an industry estimate, the city has nearly
80,000 restaurants.

Add to this hundreds of hostels and paying-
guest accommodations, and the scale becomes
staggering. Lakhs depend daily on food that
passes through multiple hands before reaching
their plate.

‘This ecosystem also sustains lakhs of workers
drawn from across the country. Ensuring food sa-
fety, in such a system, is no longer optional. It is
essential, and increasingly complex.

The first public indication of a tougher ap-
proach came in December 2025, during the an-
nual police briefing by Hyderabad Police Com-
missioner V.C. Sajjanar. Three months later, on
March 19, the Hyderabad Food Adulteration Sur-
veillance Team (H-FAST) was formally launched.
The impact was immediate.

In March alone, 61 cases of food adulteration
were registered in the Hyderabad commissioner-
ate. Authorities seized 15 tonnes of adulterated
food products and arrested 64 persons. The first
week of April saw continued crackdowns, with
more seizures of unsafe food items.

On March 30, Chief Minister A. Revanth Reddy
outlined plans for a dedicated enforcement auth-
ority on the lines of Hyderabad Disaster Res-
ponse and Asset Protection Agency or HYDRAA
(for land protection) and EAGLE (for narcotics
control), underlining the urgency of cleaning up
the food business.

12A. Bid to qlean up a rotten food trail
TRTE G Tl B 1P B BT 4

fairly, they dc n'tscare
customers; they reassure

them that dining out is ol

becoming safer. goes, officials say,
are frequently ex-

l’,';',ﬂ?!m % posed to exc
ripening agents

sucl ethylene,
far beyond recommended limits. Instead of one
packet per 10 kilograms, multiple packets are
used, sometimes out of ignorance, sometimes to
au‘elc ite trade.

ce are the first point of contact for the pu-
hank\md noting that limited resources
within food safety departments have made such
collaboration necessary.

Every raid begins with a single doubt. Once a
complaint is made, officers start visiting shops in
plain clothes and pose as customers, making ca-
sual enquiries. Sometimes they purchase sam-
ples for ing. At other times, they return re-
peatedly, to trace patterns.

Gradually, a network begins to take shape:
suppliers, intermediaries, small manufacturing
units tucked away in residential areas. Only after
this chain is mapped do teams move in for coor-
dinated raids, often involving H-FAST, local pol-
ice and Task Force units.

“Verification is the important first step,” says
H-FAST inspector N. Ranjith Kumar Goud.

What they encounter inside these units is of-
ten disturbing — dim, poorly ventilated rooms,

bli

raw materials piled on the floor, containers
stained with residue, and workers, often without
protective gear, mixing and packing food meant
for mass consumption.

“These are places that, once you see them,
you would not want to see again. And certainly
not eat anything produced there,” Goud says.

Earlier crackdowns by civic authorities fo-
cused largely on restaurants and food outlets
with expired FSSAI certifications, hygiene viola-
tions and compliance gaps. But the current wave
of raids has exposed an industrial-scale manipu-
lation of the food supply chain, with small, unreg-
ulated factories operating out of residential areas
or on the city outskirts, producing large quanti-
ties of dubious products.

Paneer, the dish of choice for most vegetar-
ians, offers a telling example. Hyderabad con-
sumes an estimated 15,000 kilograms of paneer
daily, requiring nearly one lakh litres of milk. Ge-
nuine production is resource-intensive, with ev-
ery kilogram of paneer requiring around six litres
of milk.

+

But raids have uncovered imitation products
made using milk solids and palm oil instead of
milk fat. To the consumer, it looks identical and is
sold as paneer. But nutritionally, it falls short and
may even pose health risks. Even when products
are genuine, the absence of a reliable cold chain,
from storage to transport, can result in spoilage,
making safety as much about handling as the
ingredients.

The supply chain problem

What makes these operations difficult to curb is
their wide reach. The buyer base, police say,
spans everyone, from individual consumers to
restaurants, wholesale dealers, and retail shops.
Intermediaries in the supply chain are often
aware of the adulteration but continue procure-
ment due to the cost advantage.

“Customers are mostly unaware. They assume

what they are buying is genuine,” Goud says.
i omes the biggest lure. A consumer
200 for 250 grams of paneer in one
shop, while another might get 500 grams for the
same price. The apparent bargain often overrides
caution.

Complaints of food poisoning and seizures of
contaminated products are no longer confined to
one city. They travel fast, fuelling a ripple effect
of doubt.

For the restaurant industry, the crackdown isa
double-edged sword. “From a restaurateur’s per-
spective, such raids can be disruptive in the mo-
ment, but ultimately send the right message.
They push the entire industry toward better hy-
giene and accountability. If carri
tently and fairly, they don't s
reassure them that dining out is becoming safer,”
says Uttam Reddy, owner of Rayalaseema Ruchu-
lu, a restaurant chain specialising in Rayalasee-
ma, Andhra and Telangana cuisine.

Officials echo that sentiment. “These raids are
not meant to scare the public, but to make them
aware,” says a police officer. “People should read
labels, question unusual pricing and be mindful
of what they are consum|

But even as enlun(mcm intensifies, gaps re-
main. Some of Hyderabad's most recognisable
food establishments — those that serve tea, bi
ni and other staples for nearly 18 hours a d:
have so far been left untouched. These outlets are
woven into the city’s identity, but they also leave
alot to be desired when it comes to hygiene, food
storage or service practices. For now, they s
outside the immediate sweep of inspecti
perhaps, not for long.

Beneath Hyderabad’s booming food economy lies a dark web of adulteration,
mislabelling and unsafe practices.

RIS P} A5 A Tt @R srferaw & A frerae, wora AR o SR vutei

BT T o [BUT g

Of late, an unprecedented police-led crackdown is pulling back the curtain on a sprawling
food fraud network that thrives on gaps in regulation and consumer trust.

BT &1 H 314dYd Yoy S1ears 3 U 93 WIE UIATHST Acad o1 Ui far g st fHgwt
B HH 3R IuHe Iy R AR BT |

But as enforcement tightens and complaints surge, the city finds itself trying not just to fix a
broken food chain, but also to restore faith in what lands on every plate.
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Thak, thak, thak.
ODh, dh, 3D |

The first thing that hits you is the sound.
T Ug Sl it ST THIAT PR & I8 ST B

The early-morning sunlight falls on hunks of meat as Rahul cuts them at a slaughterhouse in
Jiyaguda, Hyderabad.
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Around him, life unfolds in familiar chaos.
IUd IR Sfia TR Sfeaw] § Iadi g |
People sip tea, clean hands, sort meat, and trade.
TN IR Ui &, BT W% R &, A Bfed g 3R IR &d ¢ |
Some move about in blood-stained clothes, immersed in routine.
S AT GA I T HUS! N off I U Y B A B |
“Today it is clean,” says Prasad Nethikar.
“3TS1 1% §,” YT AYBR H5d 5|
He says they reopened after eight days of closure.
d 91 & o 313 & a1 bR ¥ 3 Y& gl
Just hours earlier, the slaughterhouse had been forcibly opened.
TT U UEA &) qISTHT STaR+ Wl T |
A Telangana legislator led traders into the sealed facility.
T AT fIUras Saal & $iey A T[T
The premises had been shut due to hygiene and traffic issues.
U TG I Wl 3R AT TSt & BRI ag faan ma o
This reflects Hyderabad’s larger food safety crisis.
TE SRIETE F TS WTE & Yhe o ol 3|
Food regulation earlier rested with civic authorities.
Ugd Wil e R et & o ol
Now the Telangana government has involved the police.
3 AT TP - Gfery &1 it fawan g
Raids revealed fake paneer, adulterated products, and spoiled food.
B! § Thalt UAR, fremadt Sdrg SR TR1e Hier fore|
The visuals are shocking and disturbing.
) TG AIM aTel 3R TRRIH 6 ald g |
For many residents, the crisis feels personal.
&5 AN & fo I8 Aehe SAfaaTd vl & |
For M. Priyadarshini, it began with buying food items.
uq. e+t & forg g8 ger wm ot Tdie ¥ TF gs|
Her family fell sick after eating cake and snacks.
&P R VR WM & d1¢ IH1 IRAR §HR IS 147
Her complaint led to a raid in Katedan.
31! RIS & d1¢ PIegH J |41 US|
Police found food made using rotten eggs and chemicals.
e &1 I8 3fSt SR G- ¥ &1 W1 e
Similarly, V. Rishab bought ginger-garlic paste sachets.
U R &Y. B A SRP-eg UK TRIa|
Later he found no labels or details on them.
I1E I IUH DI o9d I THGRI To |
His complaint triggered raids in Tappachabutra and Borabanda.
3! RIGIT & dIe TG 3R aRTesTH 31 U3 |
Police found unhygienic manufactunng units.

Gferd 1 3w G SHhISal el |

Safeguarding food business
W] SqquTg &1 YR&T

Hyderabad’s food economy has expanded rapidly.
TRIETE B W gyt dofl ¥ e B

The city has nearly 80,000 restaurants.

FER H TIHT 80,000 Y& €

Lakhs depend on food passing through multiple hands.

! AT T i W R § S 33 81l 3 TeRdT g
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e Ensuring food safety is now essential and complex.
W YRET YA HAT 3d T2 3R S 2
e In December 2025, a tougher approach was indicated.
fa¥aR 2025 ¥ T ¥9 BT Yobd Tl
e |n March, H-FAST was launched.
O o H-FAST & fobar |
e 61 cases were registered and 15 tonnes of food seized.
61 ATHA 3ol gU 3R 15 < W1 It ofsd g3 |
e Chief Minister A. Revanth Reddy proposed stricter enforcement.
TEIHAT T Yad ¥S! - 9% HRATS $I Aror] S5 |

e The helpline received constant complaints.

TS IR TR Rierad 3 @ |

Complaints on the rise

e Police now receive 50-60 calls daily.
ey Y A 50-60 Pl e g |

e 30-40% raids are based on citizen complaints.
30-40% BT AR RIGHmEdl IR 1uid &

e Complaints include missing labels and health issues.
Rl § dad & HH SR W I A ¢ |

e According to Vaibhav Gaikwad, misbranding is widespread.
AUT MAHATS & TR TAd ST IS ¢ |

e |ce cream is often mislabeled.
STSHHIH SRR A db I I A & |

e Paneer is also adulterated and mislabeled.
TR off firaract iR TTerd a9 arar gid g

e Improper storage of meat increases contamination risk.
A BT TTdd HSRUT UshHUT BT TRl STl g

e Cold chain gaps worsen food safety.

DITS I P HUT TR IR BT JUIAd Bl ¢ |
e Fruits like mangoes are treated with excess chemicals.
3TH SR el H e I T UM giaT 6 |
¢ Police conduct undercover checks before raids.
Gferd BT § Usd W Sfid Rl 5
e They trace suppliers and networks.
q 3MYfef SRFaT BT Ul I B
¢ Units often have poor hygiene conditions.
37 3PSl H SR TS WSl oIl 5|
The supply chain problem
SMYfef gae &t quwn

e The network includes consumers, retailers and intermediaries.
Y Icad o IuMadT, AR 3R A A & |
¢ Many knowingly buy adulterated products due to low cost.
% TN BH BIHd & BRU AaTad! Idg Ted B
e Consumers are mostly unaware.
IUHYRIT SRR ST TG B
e Low price becomes the main attraction.
HH AT Yo TS HMHY Bl 3|
o Food safety issues are spreading beyond one city.
T GR&T T U e b JIAd 8l ¢
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e For restaurants, crackdowns are a double-edged sword.
TRt & foe 10 R aeeR g

e Theyimprove hygiene but may disrupt business.
J BT §GId © Al AR JHIfad Hd ¢ |

e Officials say raids aim to create awareness.
SIBIRGT BT He1 § [P BTU BT ITT TRl g |

e Consumers should read labels and check prices.

IuHadel ol dad UgT 3R HIAd S aey|
e Some major food outlets remain unchecked.
F3 I3 W Uy 3nft oe I SR B
e  But stricter inspections may come soon.
Qfeh STeg; Bt % g 51 Wb 5|

GS Paper Il: International Relations 12 April 2026

TOPICS COVERED

12A | UK. pauses its plan to cede Chagos Islands after Trump’s opposition

e/ & faRIY & 91g &, A I g [ Y AT A

LONDON 12A. U.K. pauses its plan to cede Chagos Islands
UK. pauses its plan to cede Chagos ~ after Trump’s opposition

Islands after Trump’s opposition o & faR1Y & 91g g%, 7 9riY gy Hiea a6t
TYSIT bt

e Britain’s government said on Saturday it had put on hold
its deal to cede sovereignty of the Chagos Islands — home to
the U.S.-British Diego Garcia air base — which has been
criticised by U.S. President Donald Trump.
fSIe &t WBR = AR DI BT b 3T ANTRT 1T DT U
I & 310 GHSI BI A a1 § — STgT SrAepT-freT 31
T — s ST TITRTAT QO 9 TR § — forrest sfvast gufar Sires
Britain’s government said on Saturday it had put on hold its deal to gtq a[ W ﬁ % |

cede sovereignty of the Chagos Islands — home to the U.S.-British ° Prime Minister Keir Starmer’s office said London would

Diego Garcia air base — which has been criticised by U.S. President

Donald Trump. Prime Minister Keir Starmer’s office said London try to persuade Washington to give its approval.
would try to persuade Washington to give its approval. REUTERS qﬂﬁn’;ﬂ' ﬁ? w a; EF:TEITE‘RI ﬁ- &el ﬁ; a-‘—:(r,—{ H@PTE:[ aﬁ- &I-q-,—_ﬂ-
TSR S & forT T &t IR B
GS Paper I11: Economy 12 April 2026

TOPICS COVERED

12A | States nudged to adopt farm solar to cut power subsidy bill

4l B faorelt afeus! faa ge™ & g $f¥ IR A & fore ufva fear

12A | Centre hikes windfall gains tax on diesel, ATF for exports

¥ 7 Sd 3R THTH & FHafd w fdeswia T gern
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States nudged to adopt farm solar to cut power subsidy bill
S Ill: Economy ]

Jacob Koshy
NEW DELHI

Indian States collectively
spend nearly ¥2.4 lakh
crore a year on subsidising
electricity for agricultural
and domestic consumers,
says Santosh Kumar Saran-
gi, Secretary, Ministry for
New and Renewable Ener-
gy, with the Centre’s solar
programmes increasingly
designed not just to add
clean energy capacity but
to persuade States that this
subsidy bill can be elimi-
nated over time.

“Different States have
different amounts which
they give. So to that extent
they will save on this huge
subsidy outgo once they
adopt more and more farm
solarisation and more and
more rooftop solarisation,”
Mr. Sarangi told The Hindu
in an interview.

India has an installed ca-
pacity of 535 GW as of
March 2026, with about
150 GW coming in from so-
lar — the single largest non-

fossil energy source. With
54% of India’s installed
power capacity drawing
from non-fossil energy
sources, the Centre — while
expanding coal use — has
generally touted its solar
and wind capacity as evi-
dence of its green commit-
ments at international fora.

Mr. Sarangi’s remark
frames two of India’s flag-
ship solarisation schemes
- PM KUSUM for agricultu-
ral feeders and PM Surya
Ghar for household roof-
tops — as fiscal instruments
rather than merely climate
Or energy programmes.

Maharashtra model

Maharashtra has emerged
as the Centre’s primary ex-
hibit. The State launched
the Mukhyamantri Saur
Krishi Vahini Yejana in
2017, installing decentral-
ised solar plants of 2
MW-10 MW capacity with-
in a 5 km radius of agricul-
ture-dominated  substa-
tions, replacing expensive
grid power on agricultural

Energy source: PM KUSUM and PM Surya Ghar are the two flagship
solarisation schemes.

feeders with cheaper solar
generation. Under MSKVY
2.0, the State scaled its am-
bitions to 16 GW - far ex-
ceeding the Central Finan-
cial Assistance (CFA), (the
Centre’s share of funds )
available under PM KU-
SUM. “The CFA under PM
KUSUM is only for about
4.5 GW,” Mr. Sarangi said,
“but the rest they did be-
cause they realised that
this kind of an intervention
is helping them to wipe off
the cross-subsidy charges

towards
subsidy.”

Maharashtra’s ambition
has, however, created a
wrinkle in the Centre’s
domestic manufacturing
push. A portion of the
State’s tender was struc-
tured under its own State-
run scheme rather than
under PM KUSUM, which
allowed it to seek an ex-
emption from the Ap-
proved List of Models and
Manufacturers (ALMM) re-
quirement for solar cells —

agriculture

effectively permitting the
import of cheaper Chinese
cells, even as modules
must still comply with
ALMM norms. Cells joined
together make up solar
modules (or panels) that
produce electricity.

The ALMM - the Ap-
proved List of Models and
Manufacturers - is the
Centre’s primary tool for
building a domestic solar
manufacturing base. Intro-
duced in 2019, it requires
all Union government-
backed solar projects, in-
cluding those under PM
KUSUM and PM Surya
Ghar, to use only MNRE-
approved domestic equip-
ment.

The challenge here is
that such equipment is
usually costlier than that in
China and Vietnam and in
short supply for vendors
who are charged with in-
stalling solar equipment.

Mr. Sarangi explained
this as saying that the Mah-
arashtra exemption was
available only because the

State’s tender was issued
before a cut-off date of De-
cember 9, 2024. “Rest of
the States haven’t done so
they will not get this
exemption.

The same subsidy-elimi-
nation logic now under-
pins the Utility-Led Aggre-
gation (ULA) model within
PM Surya Ghar. The
scheme’s conventional de-
mand-driven mode has al-
ready covered 35 lakh hou-
seholds, but it has a
structural limitation: poor
and  lower-middle-class
households that receive
heavily subsidised or near-
free electricity have no in-
centive to install rooftop
solar. Under ULA, the utili-
ty installs rooftop solar on
behalf of these households
— either through its own
capital expenditure or viaa
RESCO (renewable energy
service company) contrac-
tor — so that the consumer
pays nothing upfront.
“The consumer doesn’t
feel the pinch,” the Secre-
tary said.

12A. States nudged to adopt farm solar to cut power subsidy bill

T4l o1 faorelt afeus! faa gem & e $ 9k s+ & fere ufva fvar wan

¢ Indian States collectively spend nearly ¥2.4 lakh crore a year on subsidising electricity for
agricultural and domestic consumers, says Santosh Kumar Sarangi, Secretary, Ministry
for New and Renewable Energy, with the Centre’s solar programmes increasingly designed
not just to add clean energy capacity but to persuade States that this subsidy bill can be

eliminated over time.
YR T THRH T4 &R IId T 2.4 TRI BRI PV 3R T Uil & forg
foorelt TferEt R @d #rad §, 7 SR Adiweviia St wamay & wftd waiy $UR 9l &
3R, &% B AR TN 3F Had WS 3ol &HT 96 & oY ! dfews Isal &I I8 THH
F forw +ft 18 o1 36 B S ue Ifeus agr Ty & 1y T foha o b g

o “Different States have different amounts which they give.

“f3frer Iroa gRT < ST aTelt 1R T34 T Bl B

e Soto that extent they will save on this huge subsidy outgo once they adopt more and more
farm solarisation and more and more rooftop solarisation,” Mr. Sarangi told The Hindu in
an interview.

TR S-S 9 31 Py WRBHRUT 3R 31f% FWeld HRPRUT U, § 39 g8 Jfeual
Td ® g9 HR Uled,” St RN A U WEHR § Hgl

¢ |ndia has an installed capacity of 535 GW as of March 2026, with about 150 GW coming in

from solar — the single largest non-fossil energy source.

ATE 2026 T% HRA $I RAMUT &1 535 Mhrmare 7, forad @y 150 Mvmare 9R Soif 9 s
8 — o Yo o1 IR-oflara Hef |a 3|

o With 54% of India’s installed power capacity drawing from non-fossil energy sources, the
Centre — while expanding coal use — has generally touted its solar and wind capacity as
evidence of its green commitments at international fora.

YRA BT R fSoTelt &mar &7 54% TR-SHarRd Hidl ¥ 3 & T, H% — HIAd & SUANT B
FeId §U — SRR Hll W 3o gia ufaasanaii & U1 & 0 & UR 3R e amdl &
TRgd IR @15 |

e Mr. Sarangi’s remark frames two of India’s flagship solarisation schemes — PM KUSUM
for agricultural feeders and PM Surya Ghar for household rooftops — as fiscal instruments
rather than merely climate or energy

rogrammes.
A T ) P e 8 ) e SN or ol — i TR 35 T M KUSUM a0
W Bl & oY PM G O — Pl Had STAarg AT Sl HRIHH -Tg] dietp ST INIT AT &
U TRgd HRal g
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Maharashtra model

HERIY disd

Maharashtra has emerged as the Centre’s primary exhibit.

HERIY $% & UHE Ia6R0 & ¥4 H I3

The State launched the Mukhyamantri Saur Krishi Vahini Yojana in 2017, installing
decentralised solar plants of 2 MW-10 MW capacity within a 5 km radius of agriculture-
dominated substations, replacing expensive grid power on agricultural feeders with cheaper
solar generation.

5T F 2017 H GEIHA TR F arfe-i a1 = 31, forges dgd 5 i & ek & 2 Mw-10
MW &HdT & fadbaigrd IR 0 R fory Y, fore) Y wiesl wR 7g fire faoret &t svrg
T AR Holl 18 TS|

Under MSKVY 2.0, the State scaled its ambitions to 16 GW — far exceeding the Central
Financial Assistance (CFA), (the Centre’s share of funds ) available under PM KUSUM.
MSKVY 2.0 & T8d Iod A 3T-T &HdT BT 16 IMETE % F6/™@ — S PM KUSUM & d8d
SUAsy g faxiia FgTadn (CFA) ¥ F1 3ifie |

“The CFA under PM KUSUM is only for about 4.5 GW,” Mr. Sarangi said, “but the rest they
did because they realised that this kind of an intervention is helping them to wipe off the
cross-subsidy charges towards agriculture subsidy.”

ot AR A e, “PM KUSUM & d8d CFA had T 4.5 iTmare & for &, AT st 31
Tfere faman Fifer 35 TEURT g1 i S oRE &1 %8 Ia-AfeS! Yewh & JHI H
HeG dRAl gl

Maharashtra’s ambition has, however, created a wrinkle in the Centre’s domestic
manufacturing push.

gTelifdh, HERTY B! He@Ibia 4 bs & wxe faf-mtor yarel # te gown Uar s dl g

A portion of the State’s tender was structured under its own State-run scheme rather than
under PM KUSUM, which allowed it to seek an exemption from the Approved List of Models
and Manufacturers (ALMM) requirement for solar cells — State’s tender was issued before
a cut-off date of December 9, 2024.

1Y Bt AT &1 T iR PM KUSUM & ST IS0 T 30T ST o dgd SIRT fopan T,
o 39 ALMM (Approved List of Models and Manufacturers) IBEeE @‘c’ﬁ?ﬁ — it
g Mfder o faxiaR 2024 ¥ Ugd SIRI &1 715 At

“Rest of the States haven’t done so they will not get this exemption.

“3(g IS4 A T LT 3 § w3 I8 ge et fArent|

The same subsidy-elimination logic now underpins the Utility-Led Aggregation (ULA)
model within PM Surya Ghar.

39 g AfesSt AW a9 PM Jd ¥R & HIdR ULA (Utility-Led Aggregation) AEd &1
YR 5|

The scheme’s conventional demand-driven mode has already covered 35 lakh households,

but it has a structural limitation: poor and lower-middle-class households that receive heavily
subsidised or near-free electricity have no incentive to install rooftop solar.

39 AT & URURS ATed - Ugd &1 35 ARG ORI &I HaR [T §, Afh 398 Udh IATHD
T &; RIS 3R Fg-A90 ot & IRaR! &1 FWeld eR A &1 His idle Tal ¢ Rilid
I Kt a1 U faoieht e 31

Under ULA, the utility installs rooftop solar on behalf of these households — either through
its own capital expenditure or via a RESCO (renewable energy service company)
contractor — so that the consumer pays nothing upfront.

ULA & dgd, gt 37 TR &) 8iR ¥ ® ey Ter R Rl § — a1t o0 @d 9 4T

gegsco ATy ot Aar Hu=) F ATEH F — I IULTT B IS Bls Y = BT
S |

“The consumer doesn'’t feel the pinch,” the Secretary said.

g A 681, “SUHI DI 3HBT Syl HegH -Tol siall”

effectively permitting the import of cheaper Chinese cells, even as modules must still comply
with ALMM norms.
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T I A AT & SrTd $i Al fArerd 8, Safe Ategd & ot ot ALMM AT 1
e AT I ¢ |

Cells joined together make up solar modules (or panels) that produce electricity.

I R TeR Aisyd @1 39e) 9974 § off fosTell S0 Hd ]

The ALMM — the Approved List of Models and Manufacturers — is the Centre’s primary
tool for building a domestic solar manufacturing base.

ALMM — Approved List of Models and Manufacturers — W@T fafmfor o1 deldl CRk:d
fore S 1 U TeA B

Introduced in 2019, it requires all Union government-backed solar projects, including those

under PM KUSUM and PM Surya Ghar, to use only MNRE-approved domestic equipment.

2019 ¥ T 6T 70 59 g9 & ded It g WeR JHiid IR gRaeHIS, S PM KUSUM
3R PM I WX, B Had MNRE I SUHRT HT JUTNT AT a5

The challenge here is that such equipment is usually costlier than that in China and Vietnam
and in short supply for vendors who are charged with installing solar equipment.

AT 78 © b U IuesRur A SR faraa=r &t gor & 78 81 € SR FieR B0 M
ard fashanafl & forg s Iuce B1dl 5 |

Mr. Sarangi explained this as saying that the Maharashtra exemption was available only
because the State’s tender was issued before a cut-off date of December 9, 2024.

&t YR 3 Ty fobar fob HERTY 1 Pe gfery et i IHep! Midar o fwaR 2024 & TR
SR Y S ot
“Rest of the States haven’t done so they will not get this exemptlon
“37 1Tl <1 U1 g} bl & ST S5 I BC ol 1aivit
The same subsidy-elimination logic now underpins the Ut|l|ty—Led Aggregation (ULA) model
within PM Surya Ghar.
3 Igt Afeue! TRy I PM G BR & ULA ATST HT 3R B
The scheme’s conventional demand-driven mode has already covered 35 lakh households,

but it has a structural limitation: poor and lower-middle-class households that receive heavily
subsidised or near-free electricity have no incentive to install rooftop solar.

U Ao & URIRS A1Sd = 35 ARG TR Bl HaR (61 5, Ao TR 3R Fg-Hem 3 &
IRART & FWe T TreR T BT T Tei gl

Under ULA, the utility installs rooftop solar on behalf of these households — either through its
own capital expenditure or via a RESCO contractor — so that the consumer pays nothing
upfront.

ULA & dgd, gfefardl 371 eRi & it = wely [iaR @l 8 — a1 <Y 310 Wd 9 a1 RESCO &
e ¥ — difds SGHIETT DI 3R YTdH 7 ST TS |

“The consumer doesn'’t feel the pinch,” the Secretary said.

fed = FgT, “SUHIHT B Bls dieT Tegd ol srdll”

GS Paper Il1: Science and Technology |12 April 2026

TOPICS COVERED

12A | What is Anthropic’s Claude Mythos model?
Anthropic @I Claude Mythos Hisd &I %?
12A | Nuclear paradox
TRHATY] faRTemyr
12A | Aluminium alternative emerges to costly catalysts in pharma

BTHf & 7E7 IIRFT F vy & U A tyfAfga W IETe
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What is
Anthropic’s Claude

Mythos model?

Is Mythos really that capable? Why is
this LLM not being made available to the
public? What is Project Glasswing?

The story so far:
0 n April 7, Anthropic, the Al company

behind the coding- and

productivity-focused Large Language
Model (LLM) family Claude, announced Mythos.
This is its most powerful model yet, capable of
finding bugs in old software that have not been
flagged by humans so far. Anthropic said that it
would not release the LLM widely, but only to a
consortium of over 40 companies, which will
use it to scan decades-old code to find software
vulnerabilities not detected by humans yet.

What is Claude and why is it a notable
product in Al circles?
Claude is an LLM developed by San
Francisco-based Anthropic, like OpenAI’s
ChatGPT and Google’s Gemini. However, its
reputation for quality outputs in fields such as
coding have lent it a reputation unlike any other
LLM on the market. Claude runs through a
command-line interface as well as a suite of apps
for different platforms, published by Anthropic.
In increasing order of sophistication,
Anthropic’s other LLMs are Haiku, Sonnet, and
Opus. All three have been noted for their
performance and reasoning capabilities, which
are critical to composing code and performing
tasks agentically. Al firms often don’t
open-source their models, restricting access by
rationing access to use and employing
subscription- or usage-based pricing for users.

In spite of
While Mythos is generally
arguably the first to significant pricing

develop a model that  for both
can identify usage-based
vulnerabilities, other ~ Pricing and

. subscriptions, most
model's' \_\'nh these Al companies are
capabilities could not profitable, and
appear eventually are staking huge
amounts of
operational expenditure in the hopes of coming
out on top in the Al race. Anthropic is not an
outlier, since it does not make profits, but its
usage limits and pricing are the subject of
frequent complaints among users.

How is Mythos different from Claude’s other
models?

Cybersecurity has been an unintended side
effect of these models’ coding prowess. Opus
was able to find multiple bugs in highly
scrutinised pieces of open-source software,
which are used in both private and public IT
systems heavily. Human reviewers frequently
find bugs, or security vulnerabilities, and they
are “patched” so that attackers cannot exploit
them to remotely shut down or gain access to
computer systems.

Opus found bugs that humans missed, one
Anthropic executive said at a talk in March,
leading to worries within the company that its
technology could be used by hackers to exploit,
rather than find and patch, vulnerabilities.

Mythos has already been able to find
“hundreds” of “severe” security vulnerabilities.
Anthropic announced Project Glasswing, a
defensive cybersecurity initiative, in partnership
with Microsoft, Apple, Cisco, and other
companies whose products and services form
the backbone of several other companies and
products across cyberspace.

Is Mythos really that capable? What is the
problem if everyone has access?

It is not possible to know exactly how capable
Mythos is since only a select group has access to
it. But the fact that Anthropic has been able to
announce specific vulnerabilities it has been
able to co-develop patches for in established
pieces of open source software indicates that its
value as a cybersecurity tool is too significant for
large IT and software firms to ignore.

The issue with making Mythos available
generally is a transitional one. While Mythos is
arguably the first to develop a model that can
identify vulnerabilities, it is likely that other
models with these capabilities will appear
eventually. Anthropic’s logic with Project
Glasswing is that if the companies and
individuals developing these foundational
systems have access, they can get a head start in
plugging vulnerabilities before attackers gain
access to Mythos-class models and start
attempting cyberattacks with these capabilities.

What are the implications for India? Is the
government doing anything?

The Indian IT industry relies on a range of
foreign platforms and software, and often builds
its own bespoke software solutions. If Project
Glasswing finds a wide range of bugs before
Mythos-class models proliferate, Indian
companies would benefit by patching all the
software they use in time. However, their own
software may be vulnerable to sophisticated
attackers. No Indian IT firm has been publicly
listed as a Project Glasswing partner as yet. The
Data Security Council of India under Nasscom
has been holding meetings on Mythos over the
last week, its CEO Vinayak Godse told The
Hindu. The IT Ministry and its subordinate
Indian Computer Emergency Response Team
have been studying the implications of Mythos,
a senior government official told The Hindu.
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12A. What is Anthropic’s Claudg Mythos model?
Anthropic @I Claude Mythos HISH T %?

Is Mythos really that capable?
RIT Mythos IRdd & 3T F&H 872
Why is this LLM not being made available to the public?
Ig LLM ST & foTT ety T T8 Sl off X861 872
What is Project Glasswing?
Project Glasswing Rl g?
On April 7, Anthropic, the Al company behind the coding- and productivity-focused Large
Language Model (LLM) family Claude, announced Mythos.
SiaﬁﬁAnthroplc S BITST ﬁm STYTRA LLM Claude URER & G & Al SO
%, El Mythos P! YT B |
This is its most powerful model yet, capable of finding bugs in old software that have not
been flagged by humans so far.

Tg 3(d b BT IUDT Jo NRTATCH ATS 8, O QR WITEaaR H a7 TS Fahdl & o8 3
% S A T8 Ugar I g |

Anthropic said that it would not release the LLM widely, but only to a consortium of over 40
companies, which will use it to scan decades-old code to find software vulnerabilities not
detected by humans yet.

Anthropic = %81 f 98 39 LLM &I AP =0 H SIRT Ta! HT, Sfed 40 H 3w Hufal &
TP TG Bl M, S 3HBT ITANT SRh! R HIS H AIteduR HHSIRG] Bl WioH & o &

What is Claude and why is it a notable product in Al circles?

Claude &1 § 3R T8 Al &7 § FI Agaqul 27

Claude is an LLM developed by San Francisco-based Anthropic, like OpenAl’s ChatGPT
and Google’s Gemini.

Claude T& LLM & o 89 Wifken! fd Anthropic 3 fawRid far 8, S OpenAl &1
ChatGPT 3R Google ®T Gemini

However, its reputation for quality outputs in fields such as coding have lent it a reputation
unlike any other LLM on the market.

gTdifch, BT o & H S| I TUIGRTT 3T3CYE A 59 3T LLMs J 3T UgdH 3 g1
Claude runs through a command-line interface as well as a suite of apps for different
platforms, published by Anthropic.

Claude T HHIS-ATET Fexhd 3R fIfd wWewid & e T & Ty ¥ 9adi 5, g
Anthropic GRT UeIfRId fawar T g1

In increasing order of sophistication, Anthropic’s other LLMs are Haiku, Sonnet, and Opus.
aﬁam%ag?raﬁn 8 Anthropic & 3 LLMs § Haiku, Sonnet 3R Opusl|

All three have been noted for their performance and reasoning capabilities, which are
critical to composmg code and performing tasks agentically.

A A1 DI I USRI 3R a9 &HdT & AT ST O 8, off BT foram 3iR orf & & forg
Tyl g

Al firms often don’t open-source their models, restricting access by rationing access to use
and employing subscription- or usage-based pricing for users.

Al HUIT SRR 30 ATSH! BT 3NT-TRE T8t Bl 3R IUANT o1 WfFd Twd §U Fedfrm=
g1 IUANT SreTia Yed fArufRor soerd §

In spite of generally significant pricing for both usage-based pricing and subscriptions, most
Al companies are not profitable, and are staking huge amounts of operational expenditure
in the hopes of coming out on top in the Al race.

IUANT SR 3R TARBRA gl o U 3= Jed FuRl & Srage, ISR Al Hafar amy
A TET 8 SR Al Gl T 3t 3 & fow yt ufamer sag R 3 €

Anthropic is not an outlier, since it does not make profits, but its usage limits and pricing are
the subject of frequent complaints among users.
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Anthropic +} 3dTe 781 € Fif% g ary Tt T, 3R 3! ITANT YT 3R He fAefor
SRR ITANTh AT o FRIprrd &1 fawa g1

How is Mythos different from Claude’s other models?

Mythos Claude & 30 HTSdl A $J eNT 87

Cybersecurity has been an unintended side effect of these models’ coding prowess.
HIFER YT 3 H1Sall ) DIFST &HaT BT U SUferd THId 38 ]

Opus was able to find multiple bugs in highly scrutinised pieces of open-source software,
which are used in both private and public IT systems heavily.

Opus 7 STT-TIHE ATFEAAR & B3 3L H B3 79 TIo!, S Foi 3R Frdei=ep 1T Reed &
S ¥ ¥ T B &

Human reviewers frequently find bugs, or security vulnerabilities, and they are “patched” so
that attackers cannot exploit them to remotely shut down or gain access to computer systems
A4 GHtefd SR §7 A1 YRET FHSRA! & Jiold § 3R 3= U= 3o S § difds
JIhT GIUANT - R T |

Opus found bugs that humans missed, one Anthropic executive said at a talk in March,
leading to worries within the company that its technology could be used by hackers to exploit,
rather than find and patch, vulnerabilities.

ﬂﬁﬁ@ﬂ%ﬁ?ﬁ Anthropic%@S{WﬁW%Opusﬁﬂﬁw@@fﬁ%mﬁ
Tt ur, o ot § I8 i O g8 o dab-iies o1 SUTNT 86 gRT TTad aieb 3 fopar ot
qHT ¢ |

Mythos has already been able to find “hundreds” of “severe” security vulnerabilities.
Mythos T8® g1 “Tarsr TR JR&T FHSIGY B! TSl JhT 5 |

Anthropic announced Project Glasswing, a defensive cybersecurity initiative, in partnership
with Microsoft, Apple, Cisco, and other companies whose products and services form the
backbone of several other companies and products across cyberspace.

Anthropic Bl Project Glasswing &1 A0 &1, ST T J&THD TSR Rl Ugcl g, forad
Microsoft, Apple, Cisco 3R 3= HUfar M |

Is Mythos really that capable? What is the problem if everyone has access?

FIT Mythos TIId | ga-11 9&W 82 afe @it o1 uga fra e ot e« 82

It is not possible to know exactly how capable Mythos is since only a select group has access
to it.

g Blh- 3l ST GHd g & fab Mythos T Terd 8 Fife daa giiar A &I & sad!
EEER]

But the fact that Anthropic has been able to announce specific vulnerabilities it has been able
to co-develop patches for in established pieces of open source software indicates that its
value as a cybersecurity tool is too significant for large IT and software firms to ignore.

QfesT g a2 f Anthropic 3 AT STA-IRf AiedmR & fafRry Hoenial 3R 396 JH1e™
@1 UV 1 3, I8 eI § b I8 U AIgeR Y& SUSRVT & =0 H Sfid AUl g

The issue with making Mythos available generally is a transitional one.

Mythos @ 3TH ST & [T YT BRI BT GeT Th HshAUIDI o1 5 |

While Mythos is arguably the first to develop a model that can identify vulnerabilities, it is
likely that other models with these capabilities will appear eventually.

gIcliich Mythos HHdd: TETT HIST § S SHHSING] b1 Ug=H R Fehdll 8, Tlcht widea T
3= Ared Ht o ga&vd g1

Anthropic’s logic with Project Glasswing is that if the companies and individuals developing
these foundational systems have access, they can get a head start in plugging vulnerabilities
before attackers gain access to Mythos-class models and start attempting cyberattacks with
these capabilities.

Project Glasswing & dgd Anthropic P dH %ﬁ?tlﬁ %Wﬁmwaﬁﬁ
Ugd Ugd e Y, Y § §HATAR) & Ugd AR ! 3l R Fhd g
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What are the implications for India? Is the government doing anything?
YRA & 1T 59 71 JUTT 32 T PR TS FI @1 82

The Indian IT industry relies on a range of foreign platforms and software, and often builds
its own bespoke software solutions.

YR 1T I faf fae=it wiew i 3R Aiftedar R MR ol 8 9k SRR ou Hed
e dR Ht §ATT |

If Project Glasswing finds a wide range of bugs before Mythos-class models proliferate, Indian
companies would benefit by patching all the software they use in time.

afg Project Glasswing Mythos aﬁm%ﬁmﬁ@m@ﬁaﬁw@am% a1 YR
HUFT THT I 31U W AR Y JRIGT HR Tl 7|

However, their own software may be vulnerable to sophisticated attackers.

BT, IHT ST Wi dTR SAd FHATARI & Ul HaG-1=Ndl 51 qhell g |

No Indian IT firm has been publicly listed as a Project Glasswing partner as yet.
G{l%ﬁw WY YR IT HUT BT Project Glasswing & ITSIGR & U H Jaildx ol [hdl
RIE2 I

The Data Security Council of India under Nasscom has been holding meetings on Mythos
over the last week, its CEO Vinayak Godse told The Hindu.

Nasscom aﬂ'ﬁﬁ Data Security Council of Indiaﬁ@ﬁﬂ?ﬂ%’@f Mythos WWHWQ@T%
9% CEO s Msd A 31|

The IT Ministry and its subordinate Indian Computer Emergency Response Team have
been studying the |mpI|cat|ons of Mythos, a senior government official told The Hindu.

T HATCT 3R 3D sobls Indian Computer Emergency Response Team (CERT-In)

Mythos 3 THTA! BT ST IR Y61 ¢, Th IS IWBRT SAGRT = FarT|
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Nuclear paradox

Prototype fast breeder reactor

A milestone in India’s nuclear ambitions, but one shadowed by limited oversight and persistent
concerns over transparency and accountability

Vasudevan H!!un!!

fast breeder reac-
Ator (FBR) gets its
name from two fea-

tures. First, it ‘breeds’
more nuclear fuel than it
consumes. Second, it uses
fast neutrons — ones that
haven’t been slowed - to
initiate nuclear fission.

France began building
an FBR called Superphénix
in 1976. After spending
around $10 billion, the
reactor became critical in
1985 and commercial in
1986. It operated for 11
years. However, it pro-
duced less than 20% of the
energy it was capable of
producing and, in all, met
under 1% of France’s elec-
tricity demand. Superphé-
nix also spent 25 months
on technical fixes and
didn’t run for 66 months
for political reasons. In this
time, the spot price of ura-
nium also dropped from
$40 a pound to $15, wiping
out its rationale of saving
uranium.

Similarly, Germany built
an FBR called SNR-300
from 1972, completed it in
1985, but it never came on-
line, due to political oppo-
sition and the Chernobyl
disaster. The government
cancelled the project in
1991. France and Germany
have always been more
technologically advanced
and have had more mature
manufacturing bases than
India, and their

These failed experi-
ments with FBRs outline

obvious cautionary tales.
India’s first FBR with com-
mercial potential, the pro-
totype fast breeder reactor
(PFBR) in Kalpakkam, Ta-
mil Nadu, became critical
on April 6. Prime Minister
Narendra Modi was pre-
sent at its fuel-loading
event in 2024 and hailed
the moment when it went
critical. The PFBR is politi-
cally and energy-wise im-
portant for India — the lat-
ter because of its rationale
that it will be more fuel-ef-
ficient than the fleet of
pressurised heavy-water
reactors (PHWRs) India
currently operates and be-
cause it promises energy
security in the long run.
Yet this picture would be
incomplete without ac-
counting for the weight of
past experience.

The success of India’s
nuclear energy  pro-
gramme is owed in consid-
erable, but oft-unacknow-
ledged, part to political
insulation. The Depart-
ment of Atomic Energy
(DAE) has minimal parlia-
mentary or judicial over-
sight and resists substan-

12A. Nuclear paradox

AT faRteTy

R. RAGU

tive disclosures under the
Right to Information Act. It
has also not been above se-
curitising  dissent and
keeping clearance and op-
erational details out of pu-
blic view. The PFBR itself
has survived multiple go-
vernments, delays, and
cost overruns en route to
criticality.

But its barely mitigated
authority also risks condi-
tions in which the DAE can
pursue the PFBR without
public accountability. FBR
technology is also nasty.
The PFBR uses liquid sodi-
um as a coolant. Sodium is
very eager to react with al-
most anything, even air. So
if the coolant leaks, it could
take several power plant
components down with it.
Such a leak at the Monju
reactor in Japan in 1995,
followed by its operator’s
attempts to cover up the
disaster, doomed the facili-
ty after the country had
spent three decades and
$15 billion developing it.

Unlike PHWRs, FBRs al-
so respond more quickly to
changes in the nuclear
chain reaction, leaving

their control systems with
less room for error. FBRs
produce more plutonium
than they consume, using
uranium as the primary
fuel plus a small plutonium
input — a reaction India
needs for the third stage of
its nuclear power pro-
gramme, which will burn
plutonium and thorium —
raising concerns about
whether the plutonium
will be used for weapons.
A PHWR also produces
small amounts of plutoni-
um, but it is not easily ac-
cessible because it lies in-
side spent fuel, which is
highly radioactive. An FBR,
however, requires plutoni-
um as part of its fuel mix,
which means India needs
plutonium-handling facili-
ties, and at these facilities it
will have access to streams
of at least reactor-grade
plutonium. The U.S. re-
vealed in 1977 that reactor-
grade plutonium can be
used in a nuclear weapon.
For added measure, the
PFBR also falls outside the
purview of the Internation-
al Atomic Energy Agency.
While the reactor repre-
sents a great technological
feat, albeit one that took
too long to fructify, it exists
now in a political context
that resists assiduous pu-
blic accounting precisely
when the nuclear power
programme needs to be all
the more accountable —
while promising more
energy in a world where
energy has become its own
battleground.

¢ A milestone in India’s nuclear ambitions, but one shadowed by limited oversight and
persistent concerns over transparency and accountability.
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YR B TRUTY] HgaTdignil & Ush M &1 URR, Afee- Hfd FRH ok urReRfar 9
SaTdeg! dI dd AaR fdreff ¥ forT g

A fast breeder reactor (FBR) gets its name from two features.

TP BIRE 18R RUTeR (FBR) &) 39T AW <) faivarsii ¥ fAradr g1

First, it ‘breeds’ more nuclear fuel than it consumes.

U, I8 fTa-T URHTY] S8 SUGRT Rl § ST 31 I HRa 3|

Second, it uses fast neutrons — ones that haven’t been slowed — to initiate nuclear fission.

gﬂ,%ﬂﬁ@'ﬁﬁ@ﬂﬂm%—ﬁ%eﬂmqﬁmw—aﬁmmwﬁ
|

France began building an FBR called Superphénix in 1976.

Wi 1976 & Superphénix ATH® FBR I AT YR faa|
After spending around $10 billion, the reactor became critical in 1985 and commercial in
1986.

TTHT 10 3RT SIAR Td HR- & §IG Ig Nuaex 1985 H fobfeda 3R 1986 H arforcdas I

It operated for 11 years.

Ig 11 I8 d gl |

However, it produced less than 20% of the energy it was capable of producing and, in all, met
under 1% of France’s electricity demand.

BTQifdh, Tg ST & BT 20% F it BT Kol IUF TR T AR Fal THeHR Wik o 196 I ot
&0 foeTel! SRevd YR R Um|

Superphénix also spent 25 months on technical fixes and didn’t run for 66 months for political
reasons.

Superphénix 7 25 TgH ddh-id! R & fSame R 66 AEH AiHifae HRUT I &g 8T

In this time, the spot price of uranium also dropped from $40 a pound to $15, wiping out its
rationale of saving uranium.

3 SR RATH 3 H1Ad $40 U3 IS F Tea $15 B 1, TR 3T I T 8 1|
Similarly, Germany built an FBR called SNR-300 from 1972, completed it in 1985, but it never
came online, due to political opposition and the Chernobyl disaster.

S A ST A 1972 § SNR-300 T 101 & farar, 1985 W g7 fasan, wifds aRAfaa
g 3R I faRiy & R I8 Hft are T8 el
The government cancelled the project in 1991.

WHR H 1991 H 3Y URAISHT BI IE, R |

France and Germany have always been more technologically advanced and have had more
mature manufacturing bases than India.

I 3R ST §HRT HRA Bt g1 | S doh-ie! ©U I 37d I3 & 31k 3T fAH SR
31 fawRid @131

These failed experiments with FBRs outline obvious cautionary tales.

FBR & U 3Tl TRANT T TdTa-T o IeTex0l Udd vd & |

India’s first FBR with commercial potential, the prototype fast breeder reactor (PFBR) in
Kalpakkam, Tamil Nadu, became critical on April 6.

YR BT UgdT AIISU® &HdT a1l FBR, MeleTsd BIRE 18 fYUae? (PFBR), HAUTHH,
aftrerATg o 6 otd & fbfewa gan|

Prime Minister Narendra Modi was present at its fuel-loading event in 2024 and hailed the
moment when it went critical.

YT g WY 2024 & 3P o AT HRIHH H IURYA & 3R 39S fobfewma g Bt
TR |

The PFBR is politically and energy-wise important for India.

PFBR YRd & e Yo iR SHoif g =fP & Agayui 71

The latter because of its rationale that it will be more fuel-efficient than the fleet of
pressurised heavy-water reactors (PHWRS) India currently operates.

g 39T Hifdh T8 aad™ § IUANT fhl STIE PHWRs ®1 gal H 3% Se-$H=1d GRT|
And because it promises energy security in the long run.

3R Fifes I8 dfara H FHoit R BT el BT 5 |

Yet this picture would be incomplete without accounting for the weight of past experience.

fohR oft, fUeet iyl &1 e o X foT I8 Forst S1eRT 6|
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The success of India’s nuclear energy programme is owed in considerable part to political
insulation.

YR & URAT] HTIHH B! GHedT HIH 88 dd IeT-fae TREUT TR SR 3|

The Department of Atomic Energy (DAE) has minimal parliamentary or judicial oversight
and resists disclosures under the Right to Information Act.

AT Foit fAURT (DAE) TR T a1 <ifiss fFRT &4 § 3R 78 a1 & iR
AR & T8d THBRI & I I 5|

It has also not been above securitising dissent and keeping clearance and operational details
out of public view.

3O BN DY YRET TET SR 3R fJarull &l g = I R T &M fpar §1

The PFBR itself has survived multiple governments, delays, and cost overruns en route to
criticality.

PFBR - ®% W®RI, 3 3R ARTA gfes & SIao[g IHadl gIRid &1

But its barely mitigated authority also risks conditions in which the DAE can pursue the PFBR
without public accountability.

Qfep ! fdd ATISAS STaracat & a1 HTH A BT Sirad Ht UaT Fel g
FBR technology is also nasty.
FBR deb-1e Sifaaquf +ft 31
The PFBR uses liquid sodium as a coolant.
PFBR & @@ WfEaw &1 Hoic & w4 § IUANT {1 A g
Sodium is very eager to react with almost anything, even air.
IFSTH T &R I, g1 a fob ga1 o A ot aoft § ufaifoean wrar gl
So if the coolant leaks, it could take several power plant components down with it.
e Fale e 81 9, & I8 o 97 R o) JHa ugan uebdl g
Such a leak at the Monju reactor in Japan in 1995 led to disaster.
1995 H ST & Monju F¥eaex & Ta1 g gan o suer g5 |
Followed by its operator’s attempts to cover up the disaster, doomed the facility after decades
and billions spent.
TIER gRT 34 UM & YA A 39 uRASHI &1 fawd o fear|
Unlike PHWRSs, FBRs also respond more quickly to changes in the nuclear chain reaction.
PHWRs & faudid, FBRs =gfaerar 34 fYuam & seard & ufa delt ¥ ufafsar #d €|
Leaving their control systems with less room for error.
SO Y07 ol 3 fo 3 &t Jors &1 8 A §
FBRs produce more plutonium than they consume.
FBRs a1 SUaRT #vd § I 31fie Welfay Ias Hd ]
Using uranium as the prlmary fuel plus a small plutonium input.
T $e & w0 8 AW 3R U T § wEIgH BT SuanT Rd
A reaction India needs for the third stage of its nuclear power programme.
Tg fifshar YRA & URHTY] HRIHH & JRR TR0 & AT 31w B
WhICh will burn plutonium and thorium.
fifeaa &1 SuaT grm|
Raising concerns about whether the plutonium will be used for weapons.
O el 9t @ o weifaw &1 IuanT Ry & 8 9@ g
A PHWR also produces small amounts of plutonlum but it is not easily accessible.
PHWR ff WeRam sHrar ], Ao 39 Reprern S =&t gl
Because it lies inside spent fuel, which is highly radioactive.
Fiifer T8 T S B gIa1 3, S srcafies YA g 3
An FBR, however, requires plutonium as part of its fuel mix.
AP FBR B WEIgH $49 &1 R 8T |
Which means India needs plutonium-handling facilities.
foraeT Aaas § i YRd & welf~ad veee giaemsy & sevd grft
And at these facilities it will have access to reactor-grade plutonium.
3R 39 gfaersit )R 39 Ruaer-I8 Wead d% ugd it

The U.S. revealed in 1977 that reactor-grade plutonium can be used in a nuclear weapon.

SARBI A 1977 T gar fs Ruger-Us Weiad &1 I9aRT U=HTY] FRAR & foar 51 91 |
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e For added measure, the PFBR also falls outside the purview of the International Atomic
Energy Agency.

$HP 3] PFBR SfaRTPId URATY Soff Toidl & arR 4 916R ¢

e While the reactor represents a great technological feat.

grdifd g8 Ruaer

T 5el

gl

e It exists now in a political context that resists public accountability.

g U oI AR § HiNlg € off A= Sraragel o1 faRly dHar g1

While promising more energy in a world where energy has become its own battleground.

Safes g5 T g B e Sotl BT aTa] Rl § STel Sl W U G 8 89 7% ¢

Aluminium alternative emerges
to costly catalysts in pharma

Research has found aluminium can be made to behave in the same way that makes transition metals such good catalysts;

the stakes are high for India, which currently meets its transition metal needs almost entirely through imports

Pratik Kashiramka

or more than a
century, alumini-
um has been che-
mistry’s  work-
horse, albeit limited in its

Clever chemistry

Transition metals speed up the reactions used to synthesise drugs but are expensive

= Transition metals are
essential industrial

R
\ A

R

dia. Swadhin Mandal,
whose lab at the Indian In-
stitute of Science Educa-
tion and Research, Kolka-
ta, has been working on
comparable catalytic sys-
tems, said, “It is now wide-

\ A
1St catalysts but remain T ., 1 . R " »
abilities as a catalyst. New expensive and rare g / ‘f] +CzR N ly recognised that certain
work reported recently in compared to common M\ M\V — essential elements will be
Nature may change that. aluminium ¥ A M S va depleted within the next

Transition metals such

m Reseatchers have used

100 years due to their in-

as palladium, rhodium, a spedfic ligand to allovs 1 creasing industrial
and platinum underpin ?Ile‘{xr':;lr:z:i‘dl;tT;:;‘t;tl::nf Asimplified representation of the alkyne cyclotrimerisation reaction. demand.”
some of the most impor- P ——— R denates a functional group and M is the catalyst metal. PUBLIC DOMAIN India meets almost all its

tant industrial chemical
processes in the world. In-
dia’s pharmaceutical and
agrochemical industries al-
so depend on them. But
they are rare and
expensive.

The new study, by re-
searchers at the Southern
University of Science and
Technology in Shenzhen,

m This new aluminium
catalyst successfully
facilitated alkyne
cyclotrimerisation to create
the building blocks of
various pharma products

the condition in which it
surrenders all three of its
outer electrons — is so

mwhils the turnaver
numiber is iImpressive
fot this categoty,

the fudy remains a
fundamental preaf of
cancept

mThe challenges

can be usedin
industry include

lecule, forming a three-
membered ring. A second
alkyne then inserts itself

before this catalyst

catalyst's sensitivity to
airand the solvent

® D=ysloping
atfardabls sluminium
catalysts cauld

the eventually reduce the
import bill far preciaus
metal supplizs

sometimes millions),” Sa-
kya S. Sen, senior principal
scientist at the National

demand for palladium,
platinum, and rhodium
through imports. An alu-
minium-based alternative,
made from a metal India
has in abundance and at a
fraction of the cost, could
eventually significantly re-
duce that dependence.
Both Prof. Mandal and
Dr. Sen were clear that the

has suggested that alumini-  chemically stable that it al-  into this structure, turning  Chemical Laboratory in  bridge between a laborato-
um can be made to behave  most never exists in any it into a fiveemembered Pune, whose research ry discovery and an indus-
in the same way that other form in nature. ring. The catalyst rearrang-  group specialises in similar  trial process requires de-

makes those metals cata-

In the new work, a sup-

es this intermediate into a

reactions, said. “I read the

liberate long-term

lytically powerful, opening  porting molecule called a  more stable configuration work as an extraordinary  investments, but the time-
a potential path to cheaper  ligand was bound to the before a third alkyne is in-  academic milestone; fun- line for that transition is
alternatives. aluminium atom, altering serted, creating a seven- damentally, it is still a uncertain. “It would be

Transition metals are
good catalysts because of
their oxidation states — a
measure of how many elec-
trons an atom can give up
or take on. They can shift
easily between oxidation
states, temporarily receiv-
ing electrons from one mo-
lecule and donating them
to another, breaking old
chemical bonds and form-

its chemical behaviour. Liu
Leo Liu, the study’s corres-
ponding author and asso-
ciate professor in the Un-
iversity’s Department of
Chemistry, called the idea
“simple but ambitious”.
The researchers’ ligand
of choice was a carbazolyl
compound. They used it in
areaction called alkyne cy-
clotrimerisation — in which

membered ring. The cata-
lyst then expels itself, rea-
dy to begin again.

By capturing and study-
ing several stages of this
process directly, the re-
searchers found that a sin-
gle catalyst molecule could
help up to 2,290 product
molecules form before it
stopped working - a mea-
sure called turnover num-

proof-of-concept,” he ad-
ded. Prof. Liu was cautious
as well: “At this stage, we
see the work as a platform
discovery rather than an
immediate ‘drop-in’ indus-
trial catalyst.” This is partly
because the catalyst is sen-
sitive to air and moisture,
only works as designed in
certain solvents, and has
thus far been demonstrat-

great if Indian industries
come forward to co-deve-
lop such discoveries with
Indian scientists to trans-
form them into an indus-
trial process,” Prof. Mandal
said. He added that the
present study is also the
product of five decades of
background work.

The Shenzhen team is
already looking forward:

ing new ones in the pro- three alkynes (hydrocar- ber (TON). ed for only one reaction “Our immediate goal is to
cess. This shuttling enables  bon molecules with at least “Within the specific type. “The near-term goal broaden the scope of alu-
areaction called redox ca- one carbon-carbon triple  niche of main-group redox ... is expanding generality —minium redox catalysis
talysis, and helps speed up  bond) join to form the sub-  catalysis,a TON 0f 2,290 is  and simplifying practical and explore additional

important processes in in-
dustrial chemistry like the

stituted benzene rings that
are the building blocks of

exceptionally high, but in
large-scale industrial appli-

handling; applications will
follow once a compelling

reaction types beyond al-
kyne cyclotrimerisation,”

Heck reaction in modern many pharmaceuticalsand  cations, transition metal process case emerges,” Prof. Liu said.

drug synthesis. agrochemicals. catalysts often achieve Prof. Liu said. (Pratik Kashiramka is an in-
The problem is alumini- The aluminium catalyst TONs in the tens or hun- The stakes of this kind  dependent science journal-

um’s +3 oxidation state —  firstbindstoan alkyne mo-  dreds of thousands (and ofresearchareacute forIn-  ist.)

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

Contact Number : 9971932488
Website : patrioticias.in

Page19



9971932488
R oo

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

12A. Aluminium alternative emerges to costly catalysts in pharma

Bl § 7EN IARP! & fawey & wu & vegfifaad IR @18

Research has found aluminium can be made to behave in the same way that makes
transition metals such good catalysts; the stakes are high for India, which currently meets its
transition metal needs almost entirely through imports.

My H Urn T § 3 Tegiifram &) 39 avE §9T o Wbl § S 98 eiforRe Aeed & (Re
IR Y, Tl 3= IORS §1d o; HRA & AT I8 Agaqul ¢ HIfb a8 3 UIgsh BI Sexd
TTHT G} oRE 3mard ¥ g e 2

For more than a century, aluminium has been chemistry’s workhorse, albeit limited in its
abilities as a catalyst.

TH I ¥ IS THY T TegfAay T fO7H &1 937 SR 8T §, BIdife SeR® & ©U
ST & I 3G 8
New work reported recently in Nature may change that.
B & & Nature T UHIRIA 74T ]NY 39 & Tl 6|
Transition metals such as palladium, rhodium, and platinum underpin some of the most
important industrial chemical processes in the world.

IR WfeTH S TifSe A gfar &t »s Ayl iefie e
UfpaTal BT SR |
India’s pharmaceutical and ag\rochemlcal industries also depend on them.
YR & BHRGCHA R WidbHemd A off 7 R Bl
But they are rare and expensive.
Afp U gefv SR e B
The new study, by researchers at the Southern University of Science and Technology in
Shenzhen, has suggested that aluminium can be made to behave in the same way that
makes those metals catalytically powerful, opening a potential path to cheaper alternatives.
Q=i YT Southern University of Science and Technology %@Wsﬁﬁwﬁm %
3 Tegiay &1 TifoTRM Hew ST ST off Tehd 7, S I fased &1 ant o wedr ]

Transition metals are good catalysts because of their oxidation states — a measure of how
many electrons an atom can |ve up or take on.

TifTR Heed 3y FP SATRIBIUT AT I Thd & — T A fbaq
sﬁw%méﬂaﬁ%

They can shift easily between oxidation states, temporarily receiving electrons from one
molecule and donating them to another, breaking old chemical bonds and forming new ones
in the process.

q S HTARAIHRUT AR & dd 960 Thd &, Uh U I FAGH AR gaR DI ¢ ]’
Sy dISd SR T T

This shuttling enables a reaction called redox catalysis, and helps speed up important
processes in industrial chemlstry like the Heck reaction in modern drug synthesis.

g Uloh a1 YT el o Hea ¢ 3R Heck reaction S Hequl SiieNfies ufshanstt o
GEEZGIE

The problem is aluminium’s +3 oxidation state — the condition in which it surrenders all
three of its outer electrons — is so chemically stable that it almost never exists in any other
form in nature.

T Ug § 6 vegfiRan @t +3 sifefieeor srawut sgd fRR gl 8, 39w ug s wui o
STHIT T U ST |

In the new work, a supporting molecule called a ligand was bound to the aluminium atom,
altering its chemical behaviour.

U Ny A U Yerrds 317 forl's & Tegfiifaw  Siret 7, o 39! 3IagR dedl|

Liu Leo Liu, the study’s corresponding author, called the idea “simple but ambitious”.

3 o o forg et forg 1 59 f9aR &t R aife Aearaialt am

The researchers’ ligand of choice was a carbazolyl compound.

SMywarst 7 wratferd dqie & fofis & w0 & g1

They used it in a reaction called alkyne cyclotrimerisation.

I8 THPT SUTNT TehIg- ATSFaleTSHRISSIRM Ufdishar § faban|
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In which three alkynes join to form substituted benzene rings that are the building blocks of
many pharmaceuticals and agrochemicals.

w1 Temprsa e IS T 910 €, St o8 garsit 3R T & SR 8l B

The aluminium catalyst first binds to an alkyne molecule, forming a three-membered ring.
TR SRS Ugd Tehls U JEHhR diH-Heig R §-1a 5|

A second alkyne then inserts itself into this structure, tuming it into a five-membered ring.
IR Ueh1e 390 JSan 39 Ula-gewdid R § 9gd ST |

The catalyst rearranges this intermediate into a more stable configuration before a third
alkyne is inserted, creating a seven-membered ring.

R g8 Hegadl &) fRR F91aT1 § 3R FRRT Teb1ga JeH Urd-Tewiy {1 s g1

The catalyst then expels itself, ready to begin again.

TP F1E IARD WS B 3T IR AdT 8 3R YH: IUANT & o TR 8 S g |

By capturing and studying several stages of this process directly, the researchers found that a
single catalyst molecule could help up to 2,290 product molecules form before it stopped
working.

T Ufcha & Al TROT & ST B YDA = U fh Th SRS 917 2,290 SIS
Jupafi & AU & Heg HR THhdl ¢

This measure is called turnover number (TON).

3 U9 HI e-eiiaR Fav (TON) H8T 91dl ¢ |

“Within the niche of main-group redox catalysis, a TON of 2,290 is exceptionally high,” said
Sakya S. Sen of the National Chemical Laboratory, Pune.

IR T, A (ARFA HHGHA Aaiket, GoT) = HT fb YSTa dHeliered | 2,290 &1 TON Jgd
RF 5

“But in industrial applications, transition metal catalysts often achieve much higher TONs,” he
added.

Afp SN IudiT & Tifore Ao SO Fal 3% TON UTd FRd 7 |

He described the work as an academic milestone but still a proof-of-concept.

3T 30 e Iuafss Far, A it yw-3ife-Hi-ag 7|

Prof. Liu also said it is a platform discovery rather than an immediate industrial catalyst.

. forg 7 +ft 38 ThTel ITANT & Tl Teb ATYURYA @IS S|
The catalyst is sensitive to air and moisture and works only in certain solvents.

Ig IARS gaT 3R TH & Ul Yag=Md g 3R Had $3 Aledcd & B Rl g

It has so far been demonstrated for only one reaction type.

3/ % Y Had Wwﬁtﬁﬁv‘m% T
The near-term goal is expanding generality and simplifying practical handling.

Rpe Hiasr o1 deT 32 3ifde M= 3R IUANT & 3= ST 8 |

The stakes of this research are high for India.

Tg MY URE & o Sicdd Hegayui |

Swadhin Mandal of ISER Kolkata said key elements may be depleted within the next 100
years.

T WS (1ISER HIAHN A Fel [ 3awad d ST 100 T8 H GH 81 ¥dbd g |
India meets almost all its demand for palladium, platinum, and rhodium through imports.
YR 3T TExd & FAfSay, @ifeaw iR Af$TH THT I aRE S HRaT g |

An aluminium-based alternative could reduce this dependence significantly.

T suid fader 39 FRkar 1 o1 o gFHar g

Both experts said the transition from lab to industry requires long-term investment.

I faRIvRT A &g for TaTRITen ¥ SENT d& oTH & forg SrdaTiersd o= sl g |

“It would be great if Indian industries come forward to co-develop such discoveries,” Prof.
Mandal said.

. Hed A $gl b afe HRAT I FaRT B dl Ig o5k I

He added that the present study is the product of five decades of background work.
3511 Bl & U8 ST U SRIPI & MY HT IR G|

The Shenzhen team is now aiming to expand aluminium redox catalysis and explore more
reaction types.

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

Contact Number : 9971932488
Website : patrioticias.in

Pagez 1



[0}

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

YoH B A 31 Ty YSTeT Selferfi & 3 9gM 3R =18 ufafsharsii &1 sierm

P P U S R B

GS Paper Il1: Environment

12 April 2026

TOPICS COVERED

12A | Indian-born cheetah gives birth to four cubs at Kuno

YRA § o= a1 3 $1 § IR 1aeh] &1 o foam

Indian-born cheetah gives
birth to four cubs at Kuno

Four cubs have been born to an Indian-born
cheetah in Kuno National Park in Madhya
Pradesh, Union Minister Bhupender Yadav said
on Saturday. The fresh litter takes India’s total
population of cheetahs to 57. Mr. Yadav said this
is the first recorded cheetah birth in the open
forest since India’s reintroduction programme
for the big cat species, Project Cheetah, was
launched in 2022, as all previous births have
taken place inside enclosures. The cubs have
been born to a daughter of South African cheetah
Gamini, aged 25 months.

12A. Indian-born cheetah gives birth to four
cubs at Kuno

%‘Trﬁaﬂﬂiﬂm%ﬁﬁmmaﬁﬁm

e Four cubs have been born to an Indian-born
cheetah in Kuno National Park in Madhya Pradesh,
Union Minister Bhupender Yadav said on Saturday.

A U= & Pl AR UTh & U URA Ta Pt dar -
IR WEH! B o fea 8, Hg T 4 gred - AMHaR
D! Dl

e The fresh litter takes India’s total population of
cheetahs to 57.

3 U O & 1Y HRA B Hal & $d T 57 | TS B

e Mr. Yadav said this is the first recorded cheetah
birth in the open forest since India’s reintroduction
programme for the big cat species, Project Cheetah, was
launched in 2022, as all previous births have taken place
inside enclosures.
ot gred A Fg1 i Ig 2022 B L= [T T ieide dar &
I1E U8 aR A SiTel | a1 &1 9 gl (a1 T B,
Hiifds 39Y Ugel Gt o S18l & 3R gr A

e The cubs have been born to a daughter of South

African cheetah Gamini, aged 25 months.

T T gfEror npies <har M & 25 A8 &t 9t A &4 &
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