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Trio wins Physics Nobel for building device showing 'quantum
tunnelling'

Source: The Hindu, Page 1

Context

Three scientists - John Clarke, Michel Devoret, and John Martinis -
have been awarded the 2025 Nobel Prize in Physics for creating a
device that demonstrates quantum tunnelling using electrical
circuits, proving that even macroscopic systems can follow quantum
mechanical laws.

Key terms

1. Quantum Physics

Study of matter and energy at atomic and sub-atomic levels, where
particles behave unlike classical objects - showing wave-particle
duality, superposition, and probabilistic motion.



2. Quantum Tunnelling

« It is the ability of particles to pass through a barrier that they
classically should not be able to cross.

« Example: A cricket ball hitting a wall would bounce back, but in
the quantum world, the ball (particle) might "tunnel" through and
appear on the other side.

e It happens because particles behave like waves and can exist
beyond physical boundaries momentarily.

3. Josephson Junction

« A Josephson junction is a thin insulating layer placed between
two superconductors.

« In ordinary conditions, current cannot flow through the insulator -
but due to quantum tunnelling, pairs of electrons (Cooper pairs)
can pass through it without resistance.

e It is a fundamental component in quantum computers,
superconducting qubits, and precision measurement devices.
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What the Scientists Showed:

e The trio proved that entire electrical circuits — not just tiny
particles — can also obey quantum mechanical laws.

e They used Josephson junctions to observe tunnelling and energy
quantisation in superconducting circuits.

What Was Shown Through Electric Current:

e The scientists showed that electric current in a superconducting
circuit could exhibit quantum tunnelling - passing through an
insulating barrier without resistance or external energy input.

« This confirmed that quantum mechanics governs even entire
electrical systems, not only atomic particles.

Significance:

« Foundation for quantum computing (superconducting qubits).
Advances quantum sensors and precision devices.

Enables energy-efficient, resistance-free circuits.

Bridges microscopic quantum laws with macroscopic systems.
Paves way for next-gen electronic technologies.
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Ahead of Muttagqi's visit, India takes a step
closer to recognising Taliban

Source: The Hindu, Page 1

Paper: GS Paper 2 - International Relations

Why in News:

India is set to host Amir Khan Muttaqi, the
Acting Foreign Minister of the Taliban
regime in Afghanistan, marking the first
time India has treated a Taliban
representative as a "member" of a regional

grouping.

India is part of a regional grouping - such as
the Moscow Format Consultations or the
Regional Dialogue on Afghanistan - and this
grouping admitted Taliban ministers as a
full "member".

Earlier, Taliban representatives used to
attend such meetings only as observers, not
as official members, which means India has
indirectly (de facto) moved a step closer to
recognising the Taliban government.



Why the Visit is Significant:

Diplomatic shift: India had avoided formal engagement since the
Taliban takeover (Aug 2021); hosting Muttagqi signals a pragmatic
engagement approach.

Regional stability: India aims to safeguard its interests in
Afghanistan amid growing influence of Pakistan, China, and
Russia.

Counterterrorism concerns: Engagement helps monitor terror
threats emanating from Afghan soil.

Humanitarian and connectivity goals: India seeks aid channels and
regional trade connectivity via Central Asia.

Recognition Status of Taliban Government:

So far: No country, apart from Russia, has given any form of
recognition to the Taliban government.

UN status: The United Nations still recognises the previous Afghan
Republic's representative, not the Taliban.
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Israel's tactical gains in a strategic labyrinth

Source: The Hindu, Page 6 (Editorial)

Paper: GS Paper 2 - International Relations | PSIR

Context:

The article analyses how Israel's military operations after the Hamas
attack on 7th October 2023 have achieved short-term tactical gains
but created a strategic deadlock in West Asia. It evaluates Israel's
pre-attack geopolitical environment, its post-attack responses, and
their regional consequences.

Geopolitical Conditions Before 7th October 2023:

1.Relative stability: West Asia seemed calmer; the Palestinian
question was marginalised.

2.Arab-Israel normalisation: The Abraham Accords (2020) had
brought Arab states like UAE and Bahrain closer to Israel.

3.U.S.-backed order: The U.S. sought to build a unipolar West Asia,
led by Israel, integrating the region economically and
strategically.

4.Iran isolated: Despite economic woes, Iran remained influential
but largely contained through sanctions and regional opposition.

5.Arab monarchies' priorities: Focused on security and economic
cooperation, not Palestinian resistance.

6.Palestinians divided: Hamas controlled Gaza; Fatah ruled the West
Bank - no united front for Palestinian cause.




Post 7th October 2023 - Israel's Tactical Gains:

1.Hamas infrastructure weakened: Israel severely damaged
Hamas's military and administrative network.

2.Loss of Hamas leadership: Many of Hamas's senior leaders and
fighters killed or captured.

3.Gaza control expanded: Israel reoccupied large areas, gaining
buffer zones in northern Gaza and Rafah.

4.Regional deterrence: Hezbollah (Lebanon) and Iran-backed
militias faced Israeli strikes, limiting their direct involvement.

5.Diplomatic outreach: Israel forged closer coordination with the
U.S., to maintain legitimacy.

©.Reinforced deterrence posture: Showcased military power and
reaffirmed Israel's security dominance in the region.
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Strategic Missteps of Israel (Post-October 2023):

1.No clear political plan: Heavy militarism without a post-war vision
for Gaza governance.

2.Regional backlash: Arab states criticised Israel's aggression,
slowing peace efforts and Saudi-Israel normalisation.

3.Humanitarian crisis: Excessive civilian casualties eroded
international moral legitimacy.

4.Hamas not eliminated: Despite heavy damage, Hamas retains
symbolic and ideological resilience.

5.Global image damage: Israel's image as a democracy weakened
due to indiscriminate bombings.

6.lran-Hezbollah axis revived: Escalation united Israel's adversaries
under anti-Israel rhetoric.

7.0ver-reliance on U.S.: Israel's dependence on U.S. support
exposed strategic vulnerability if U.S. priorities shift.
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"Waiting for other countries to unveil digital currency: RBI"

Source: The Hindu, Page 13

Section: Economy / GS Paper 3 - Indian Economy

Why in News:

RBI Deputy Governor Rabi Sankar stated that India is not in a hurry to roll out the Central Bank
Digital Currency (CBDC) for retail use, and is waiting for other countries to launch similar

systems. He said the best use-case for CBDC currently lies in cross-border transactions, though
retail rollout is not ruled out.

What is CBDC (Central Bank Digital Currency):

o A digital form of sovereign currency issued and regulated by the Reserve Bank of India (RBI).

« It holds the same legal status as physical cash and is backed by the central bank.

« Objective: To provide secure, low-cost, and efficient digital payments and reduce
dependence on cash.

CBDC for Retail Transactions (India's Status):

« Retail pilot already running in limited cities and banks.

 RBI not rushing nationwide rollout - awaiting global developments and interoperability
frameworks.

e Retail CBDC can enable digital payments without bank intermediaries, ensuring privacy and
financial inclusion.



About UPI and NPCI:
UPI (Unified Payments Interface):

 Launched in 2016 by the National Payments Corporation of
India (NPCI).

« Enables instant, real-time money transfers between bank
accounts using mobile devices.

NPCI:

« An umbrella organisation under RBI and IBA (Indian Banks'
Association).

« Develops and manages retail payment and settlement systems
like UPI, RuPay, BHIM, etc.

New Change - Biometric Authentication in UPI:

e Introduced by NPCI at the Global Fintech Fest (2025).
« Allows biometric verification on-device (fingerprint or facial
recognition) instead of PIN entry.
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« Each transaction is independently verified using robust
cryptographic checks.

« Ensures higher security while keeping the experience simple
and seamless.

« Expected to benefit senior citizens and first-time users.
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