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Gupta seeks aid of X100 crore from
Centre for revised PM-UDAY scheme

The Hindu Bureau
NEW DELHI

Chief Minister Rekha Gupta
has written to Union Minis-
ter for Housing and Urban
Affairs Manohar Lal seek-
ing 100 crore in the first
phase of financial assis-
tance from the Centre for
the implementation of the
revised PM-UDAY (Pradhan
Mantri Unauthorised Colo-
nies in Delhi Awas Adhikar
Yojana) scheme, the Chief
Minister’s Office (CMO)
stated in an official release
on Sunday.

According to the re-
lease, Ms. Gupta sought
funds to set up the DRISH-
TI-based modern land sur-
vey and mapping system,

Delhi CM Rekha Gupta
establish PM-UDAY cells at
the district level, and con-

duct a comprehensive pu-
blic awareness campaign.

‘New framework’

“The revised regulations,
notified on April 6, 2026,
have provided a new legal
framework for granting
property rights to resi-

dents of unauthorised co-
lonies. A large-scale exer-
cise covering physical
verification of properties,
digital mapping using
modern technology, and
updating land records
across 1,511 unauthorised
colonies will be underta-
ken. An allocation of ¥100
crore has been proposed
for the first phase,” the
CMO statement read.

Ms. Gupta said the Reve-
nue Department has been
designated as the nodal
agency for implementing
the PM-UDAY scheme and
will establish PM-UDAY
cells in all 13 districts , each
headed by an Additional
District Magistrate.

Of the total amount, 365

crore has been earmarked
for developing the modern
land survey and mapping
system under the DRISHTI
initiative, she said. Anoth-
er 325 crore was proposed
for setting up PM-UDAY
cells across Delhi’s 13 dis-
tricts and at the headquar-
ters. The proposal also set
aside 10 crore for public
awareness and outreach
activities, she said.

Last month, the Centre
and the Delhi government
had announced a major
push to regularise unauth-
orised colonies, with 1,511
of 1,731 such colonies to be
regularised on an “as-is,
where-is” basis, without
the requirement of ap-
proved layout plans.
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1. Context (GS Il - Governance | Urban Development)
The Delhi Government has sought X100 crore from the Centre for the revised PM-

UDAY Scheme to undertake GIS-based land surveys, digital mapping, property
verification and land record updation in 1,511 unauthorised colonies, enabling

faster grant of property rights.

2. PM-UDAY (Pradhan Mantri Unauthorised Colonies in Delhi Awas Adhikar
Yojana)

l. Launched: 2019

Il. Ministry: Ministry of Housing and Urban Affairs (MoHUA)

lll. Implemented by: Delhi Development Authority (DDA)

IV. Objective: Confer legal property rights to residents of unauthorised colonies.
V. Coverage: 1,731 unauthorised colonies in Delhi.

VI. Key Features: Digital mapping, online ownership documents, updated land

records, easier property transactions and bank loans.



Why has China banned helium exports?

Why is helium emerging as a strategic resource? How vulnerable is the world to a helium supply shock? Why is it considered a critical input for future

technologies? Why is storing and transporting helium so expensive? What makes it so hard to replace?

EXPLAINER

V: nth

he story so far:
On July 10, the Ministry of

Commerce and General

Administration of Customs,
China, has temporarily but immediately
banned helium exports from the country.
As 0f 4.30 pm IST on July 10, Beijing had
not published any other information as to
why it took this step now or its scope.

Is China a major helium producer?
China imports more than 80% of its
helium needs but produces only around
1.6% of the world’s helium. The export
ban follows an extended period of supply
strained by Russia’s export restrictions —
where the Prime Minister needs to sign off
on shipments through 2027 — and supply
risks tied to heightened tensions in West
Asia.

The world’s major helium producers
are the U.S. (meeting 43% of total supply),
followed by Qatar, Russia, Canada, and
Algeria. In 2024, the U.S. privatised its
Federal Helium Reserve and, selling its
assets to the Messer Group and no longer
buffering shocks such as those due to the
U.S.-Iran conflict.

The next year, the U.S. House
Committee on Oversight and Government
Reform launched an investigation into
Messer’s Chinese interests, stoking the
risk of tit-for-tat measures. Which China’s
latest export ban could be.

After the U.S., Qatar has been meeting
33% of the demand, especially in Asia.
After the conflict with Iran escalated, as
medical chemist and Science columnist
Derek Lowe put it, “one-third of global
helium production is now literally bottled
up behind the Strait of Hormuz, a much
higher percentage than world oil
production [where the situation is bad
enough already].”

In this light, China’s new export
restriction could preserve the country’s
helium supply for its domestic chip

by a few companies worldwide. GETTY IMAGES
manufacturers and its medical sector.

How is helium obtained?

Helium is the second-lightest element,
after hydrogen, and is not manufactured.
It is a non-renewable resource generated
deep in the earth’s crust, where the
radioactive decay of uranium and
thorium atoms emits alpha particles,
which capture electrons to form helium
atoms.

Over millions of years, this helium
migrates into the same reservoirs of
natural gas, and they are extracted
together. This said, natural gas is not
processed to isolate the helium from it
until the latter makes up at least 0.3% by
volume.

But once it does, the gas is isolated
using the fact that it has a different boiling
point.

Some operators also recover helium
from LNG plants and from the air but
these quantities are too low to matter to
the global demand. Helium for
commercial use is usually at least 99.997%
pure.

Helium can only be transported in vacuum-jacketed stainless steel vessels that are manufactured only

What is helium used for?

Helium has an extremely low boiling
point — negative 269°C — and does not
participate easily in chemical reactions.
These are good properties for a coolant
that needs to cool the magnets in MRI
machines, the silicon wafers in the
semiconductor fabricating industry, and,
increasingly, some of the devices used in
quantum computers. Its small atoms
mean the gas escapes easily through gaps
that might be too small for oxygen or
nitrogen atoms — so engineers use helium
as a leak-detector.

Helium is also used in the process of
drawing optical fibres to rapidly and
uniformly cool molten glass and to
displace oxygen or nitrogen from forming
bubbles inside the material. Spaceflight
organisations like ISRO, NASA, and
SpaceX use helium to pressurise fuel
tanks in rockets. Research and the
tourism sector in many parts of the world
also use helium to inflate balloons and
airships.

According to the U.S. Geological
Survey, laboratory use-cases account for

229% of the demand for helium, followed
by controlled atmospheres and
semiconductors (17%), lifting gas (17%),
MRI scanners (15%), aerospace (9%), and
detecting leaks (5%).

How much does helium cost?

In June 2026, the spot price for highly
pure helium in Northeast Asia had
reportedly spiked to $150-205 per
thousand cubic feet, almost double what
it was in late 2025. At least one major
supplier, the U.S.-based industrial
supplier Airgas, has invoked force
majeure and tacked on surcharges of
$13.50 per hundred cubic feet to existing
contracts. Liquid helium is by default
expensive to store and transport because
helium only liquefies at -269°C.

In fact, the helium supply chain as a
whole is cost-intensive because
purification, storage, and transport are
each expensive and technically
sophisticated. A mid- to large-scale
purification and liquefaction facility will
require more than $100 million while
smaller ones can cost around $10 million,
thanks to the need for corrosion-resistant
alloys that can withstand ultra-low
temperatures.

The gas can be stored in underground
salt caverns, which reduce leaks
significantly - but these formations are
rare and developing a new one can cost
more than $200 million. It can also be
stored as compressed gas or cryogenic
liquid. The former typically costs up to
$10 million to build while bulk cryogenic
liquid storage systems generally need
between $0.5 million and $20 million
depending on capacity. Then there are
the operational expenses.

Finally, helium can only be transported
in vacuum-jacketed stainless steel vessels
— which are manufactured by relatively
few companies worldwide, including
several Chinese ones.

Finally, the contractor transporting the
containers must also ensure they are
delivered before the holding time expires,
after which the helium will start boiling
off into the atmosphere.

THE GIST

The export ban follows an
extended period of supply
strained by Russia’s export
restrictions — where the Prime
Minister needs to sign off on
shipments through 2027 — and
supply risks tied to heightened
tensions in West Asia.

v

Helium is an important coolant
in the semiconductor
fabricating industry, where it
removes heat from silicon
wafers.

v

The helium supply chain as a
whole is cost-intensive because
purification, storage, and
transport are each expensive
and technically sophisticated.
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1. Context (GS lll - Economy | Science & Technology)

China has temporarily banned helium exports, citing domestic requirements amid tight global supplies. The
move may disrupt industries such as semiconductors, healthcare, defence and space, where helium is a
critical input.

2. Helium: Key Analysis

. Why is it critical?

* Inert, non-reactive gas with very low boiling point (-269°C).

* Essential for chip manufacturing, MRI scanners, rockets and quantum technologies.

Il. Why is supply vulnerable?
* Non-renewable and produced only in a few countries as a by-product of natural gas.
* Limited global producers make the supply chain fragile.

lll. Why is it expensive?
* Requires cryogenic storage and specialised transport, making logistics costly.

IV. Why does the ban matter?
* May increase global prices and disrupt semiconductor, healthcare and strategic technology supply
chains.
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Working with IBM Quantum, BITS scientists simulated the behaviour of subatomic particles on 120 qubits of an IBM

processor: in a first for Indian labs, the Quantum Advantage Tracker has deemed the result ‘active’

NEW DELHI

sk Indrakshi

Raychowdhury

what a quantum

computer is bad
at and she points to
arithmetic.

“If you try to add two
numbers, a classical calcu-
lator does it easily, whe-
reas doing it on a quantum
computer is incredibly dif-
ficult,” she said in a conver-
sation with The Hindu.
“But simulating a highly
complex interacting quan-
tum system, where parti-
cles mutually influence
each other, is relatively ea-
sy for a quantum compu-
ter. That is highly counte-
rintuitive, but it is where
quantum advantage lies.”

“Understanding exactly
where quantum compu-
ters can provide this ad-
vantage is currently the
biggest challenge, and it is
why governments and
companies are investing
heavily in this space,” Dr
Raychowdhury, an asso-
ciate professor in the phys-
ics department at BITS Pi-
lani, added.

The problem her team
solved a few weeks ago is of
the useful kind. Per one
expert assessment, it is on-
ly one of three problems
useful to physicists that has
also been so far imper-
vious to the muscle of clas-
sical computers. That is, it
demonstrates  ‘quantum
advantage’.

Working with scientists
from IBM Quantum, Dr.
Raychowdhury and team
simulated the behaviour of
subatomic particles on 120

Vault ahead

The team’s algorithm showed quantum advantage by
cracking a problem of real-world relevance

= Quantum computers
excel at simulating
complex interacting
systems rather than at
simple arithmetic like
classical calculators do

= Ateam from BITS

Pilani (Goa campus) has
successfully simulated
subatomic particle behavior
on 120 qubits using an IBM
quantum processor

= The feat is the first from an Indian laboratory to be
verified by the Quantum Advantage Tracker; itis still ‘active’

® The team
modelled how
quarks and gluons
evolve in real time,
atask considered
extremely difficult
for classical methods

qubits — the computing
currency of quantum com-
puters — of an IBM proces-
sor. The calculation took
the machine 20 seconds
and a classical computer
two hours.

The Quantum Advan-
tage Tracker (QAT) exists to
police that claim.
Launched in November
2025 by IBM, with the Flati-
ron Institute, the startups
BlueQubit and Algorith-
miq, and a widening cast of
academic reviewers, it is a
kind of live peer review
where a researcher sub-
mits a result and a commit-
tee checks it on both classi-
cal and quantum
machines. The bar is high.
Of some 220 items logged
on its GitHub page, only
around a dozen have been
accepted, and just a hand-
ful survive as active claims.

“It is more thorough
than a standard academic
journal,” Dr. Raychowdhu-
ry said. It is here that her
group's entry now  sits,

= Novel encoding
methods and noise-
mitigation techniques
allowed the team's
simulation to scale
effectively across
numerous qubits

® The work
demonstrated a
useful quantum
advantage by solving
areal-world physics
problem faster than
classical machines

The quarksinside a proton,
and the gluons that bind
them, are governed by
nature’s strongest force
MAGE CREATED WITH A

marked ‘active’ — the first
such from an Indian labo-
ratory. Were the problem
to be solvable by a classical
machine, it would be con-
sidered ‘superseded’.
Since May, the result hasn’t
been superseded.

For all the money and
noise around quantum
computing, the machines
have yet to solve a genuine-
ly useful problem faster
than an ordinary compu-
ter. The best-known de-
monstrations have been
contrived. When Google
reported in 2019 that its
processor had finished in
minutes a task a supercom-
puter would need 10,000
years to match, the task
had no practical use and
was chosen only because it
suited quantum hardware.

Breaking modern en-
cryption or simulating a
large molecule from
scratch, remains years
away. So the field has be-
gun to chase a narrower
prize: “useful” advantage,

a quantum win on a real
problem whose answer
can be independently
checked.

“While the media often
highlights quantum appli-
cations in drug discovery
or materials science, those
fields are at a much more
primitive stage computa-
tionally than high-energy
physics,” Dr. Raychowdhu-
ry said.

The team’s problem of
choice lies at the founda-
tions of physics. The
quarks inside a proton,
and the gluons that bind
them, are governed by the
strong nuclear force, and
working out how they
move and rearrange in real
time is among the toughest
problems in the field. Clas-
sical methods can pin
down a proton’s mass with
great accuracy but watch-
ing the particles evolve,
frame by frame, is “expo-
nentially hard to calculate
classically,” she said. A
quantum computer can

however be coaxed into
imitating the system direct-
ly, like replacing a still pho-
tograph with a film.

“I am actually visiting
CERN (Switzerland) next
month," she said, where
the world’s most powerful
particle smasher pulveris-
es protons to physically
trace how the simplest par-
ticles may evolve into
weightier, more complicat-
ed ones. CERN research-
ers, limited by classical
methods, have invited her,
she said, to know whether
her approach can carry
their simulations further.

The model her team
used was a simplified
stand-in for the full theory
of the strong force, which
is nature’s most powerful
force. The team’s encoding
stripped away mathemati-
cal redundancy so the sim-
ulation could scale: a task
others had run on at most
27 qubits was pushed to
120. “If someone gave me a
1,000-qubit computer to-
day, our algorithm would
scale to it seamlessly,” she
reckoned.

India is only beginning
to build towards this. Its
National Quantum Mis-
sion, the ¥6,003-crore pro-
gramme approved in 2023,
is funding quantum algo-
rithms and runs a comput-
ing hub in Bengaluru, but
the country has no high-
end quantum hardware of
its own, and researchers
here lean on machines
abroad. “Without algo-
rithms, the hardware is
useless; you can't just sit in
front of a quantum compu-
ter and get an answer,” she
said.
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1. Context (GS lll - Science & Technology)

Scientists from BITS Pilani, working with IBM Quantum, have developed a quantum algorithm that successfully
simulated subatomic particle behaviour on a 120-qubit IBM quantum processor. It is the first Indian achievement
to be recognised as an ‘active’ quantum advantage by the Quantum Advantage Tracker.

2. Quantum Advantage: Basics

. What is it?

* Quantum advantage is achieved when a quantum computer solves a practical problem faster or better than the
best classical computer.

Il. Why is it important?

* Demonstrates the real-world usefulness of quantum computing beyond theory.

lll. How does it work?

* Quantum computers use qubits, which can process multiple states simultaneously, unlike classical computers
that use bits (0 or 1).

IV. Applications

* Drug discovery

* Material science

* Cryptography

* Climate modelling

* High-energy physics and quantum chemistry
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