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DRDO & IIT Delhi demonstrate experimental advancement in
quantum communication

Press Trust of India

letters@hindustantimes.com

NEW DELHI: India has success-
fully demonstrated an experi-
mental advancement in quan-
tum communication domain
that paves the way for real-time
applications in quantum cyber
security, according to the
defence ministry.

“The free-space quantum
secure communication using
quantum entanglement over a
distance of more than one km
was achieved via a free-space
optical link established on the
IIT-Delhi campus,” it said in a
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Source: Hindustan Times, Dt. 17 Jun 2025

QUANTUM
COMMUNICATION
PROVIDES
FUNDAMENTALLY
UNBREAKABLE
ENCRYPTION

statement on Monday.

With this, India has entered a
“new quantum era”, officials
said. Defence Minister Rajnath
Singh has congratulated the
DRDO and IIT-Delhi for this
landmark achievement, stating

“ that India entered a new quan-

tum era of secure communica-
tion which will be a “game-
changer” in future warfare.

“This entanglement-assisted
quantum secure communication
paves the way for real-time
applications in quantum cyber
security, including long-distance
Quantum Key Distribution
(QKD), the development of quan-
tum networks, and the future
quantum internet,” the state-
ment said.

The experiment attained a
secure key rate of nearly 240 bits
per second with a quantum bit

error rate of less than 7 per cent,

the ministry said.

Under the project ‘Design and
development of photonic tech-
nologies for free space QKD’,
sanctioned by Directorate of
Futuristic Technology Manage-
ment (DFTM), DRDO, the dem-
onstration was given by Prof
Bhaskar Kanseri’'s research
group in the presence of several
senior officials of the DRDO,
Dean (R&D) IIT-Delhi, Director
(DIA-CoE) and DRDO laboratory
scientists.

Quantum communication
provides fundamentally
unbreakable encryption, making
it a dual-use technology with
varied applications.
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DRDO & IIT Delhi demonstrate Quantum Entanglement-
Based Free-Space Quantum Secure Communication over
more than 1 km distance

Source: Press Information Bureau, Dt. 16 Jun 2025

India has entered into a new quantum era by successfully demonstrating an experimental
advancement through DRDO-Industry-Academia Centre of Excellence (DIA-CoE), IIT Delhi. The
free-space quantum secure communication using quantum entanglement over a distance of more
than one km was achieved via a free-space optical link established on the IIT Delhi campus. The
experiment attained a secure key rate of nearly 240 bits per second with a quantum bit error rate
of less than 7%. This entanglement-assisted quantum secure communication paves the way for
real-time applications in quantum cyber security, including long-distance Quantum Key Distribution
(QKD), the development of quantum networks, and the future quantum internet. These efforts align
with India’s broader objectives to advance quantum technologies for national development.

Test-Bed Configuration and Optical Line-of-Sight for Free-Space Quantum Key Distribution
Experiment Conducted at IIT Delhi

Under the project ‘Design and development of photonic technologies for free space QKD’,
sanctioned by Directorate of Futuristic Technology Management (DFTM), DRDO, the
demonstration was given by Prof Bhaskar Kanseri’s research group in the presence of several
dignitaries, including the DRDO DG (MED, COS & CS), Director SAG, Director DFTM, Dean
(R&D) IIT Delhi, Director (DIA-CoE) and DRDO laboratory scientists. Quantum entanglement-
based QKD offers several significant advantages over the traditional prepare-and-measure method
by enhancing both security and functionality. Even if devices are compromised or imperfect, the
use of quantum entanglement ensures the security of key distribution. Any attempt to measure or
intercept the entangled photons disturbs the quantum state, allowing authorised users to detect the
presence of an eavesdropper.

Quantum communication provides fundamentally unbreakable encryption, making it a dual-use
technology with applications in securing data in strategic sectors such as defence, finance, and
telecommunications, as well as in protecting national security-related communications. Free-space
QKD eliminates the need to lay optical fibers, which can be both disruptive and expensive,
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especially in challenging terrains and dense urban environments. Earlier, India’s first intercity
quantum communication link between Vindhyachal and Prayagraj in 2022, using commercial-
grade underground dark optical fiber was demonstrated by DRDO scientists along with Prof
Bhaskar’s team. More recently, in 2024, the team successfully distributed quantum keys using
entanglement over a 100 km spool of telecom-grade optical fiber in another DRDO-supported
project.

These technologies are being developed through DRDO-Industry-Academia — Centres of
Excellence (DIA-CoEs) — an initiative of DRDO, where 15 Centres of Excellence have been
established at premier academic institutes like IITs, [ISc & Universities for development of cutting
edge defence technologies. Raksha Mantri Shri Rajnath Singh has congratulated DRDO & IIT
Delhi for this landmark achievement, stating that India entered into a new quantum era of secure
communication which will be a game changer in future warfare. Secretary Department of Defence
R&D and Chairman DRDO Dr Samir V Kamat and Director, [IT Delhi Prof Rangan Banerjee
congratulated the team for these key achievements.

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2136702
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Fifth FPV ‘Achal’ built by Goa Shipyard Ltd Launched for ICG

Source: Press Information Bureau, Dt. 16 Jun 2025

‘Achal’, the fifth Fast Patrol Vessel (FPV) in a series of eight being constructed by Goa Shipyard
Ltd (GSL) for the Indian Coast Guard (ICG), was ceremoniously launched on June 16, 2025, in
Goa by Smt. Kavita Harbola in the presence of Coast Guard Commander (Western Seaboard),
Additional Director General Anil Kumar Harbola.

Designed and constructed under stringent dual-class certification from the American Bureau of
Shipping and Indian Register of Shipping, the FPV features over 60% indigenous content. The
vessel measures 52 meters in length and 8 meters in breadth, with a displacement of 320 tons.
Powered by a CPP-based propulsion system, the vessel can reach a top speed of 27 knots.

With its primary roles of protection, monitoring, control, and surveillance, ‘Achal’ is equipped to
safeguard offshore assets and island territories. Its launch marks another milestone in the long-
standing partnership between the Indian Coast Guard and GSL, further reinforcing the collective
march towards Aatmanirbharta in defence manufacturing.

Built at a total cost of Rs 473 crore, the project has also provided a significant boost to local
industry by generating substantial employment and supporting MSMEs engaged in production
activities at various factories and within GSL.

The ceremony was attended by Chairman & Managing Director, GSL, Shri Brajesh Kumar
Upadhyay, along with senior officials from the Indian Navy, ICG, shipyard and others.

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2136647

*

DSL - DESIDOC 5



Newspaper Clippings, 17/06/2025, Vol. 50, No. 110

Defence Cyber Agency begins exercise to bolster cyber
resilience at national level

Source: Press Information Bureau, Dt. 16 Jun 2025

‘Cyber Suraksha’, a comprehensive Cyber Security Exercise organised by Defence Cyber Agency
under the aegis of Headquarters Integrated Defence Staff, commenced on June 16, 2025. This
multi-phased exercise, which concludes on June 27, 2025, is a proactive step towards bolstering
cyber resilience at national level, and encompasses the conduct of targeted training sessions,
evaluation and an engaging capsule for leadership. Over 100 participants from national-level
agencies and stakeholders from defence domains are taking part in the event.

The exercise is designed to simulate real-world cyber threats, reinforce secure practices, and test
the analytical and defensive cyber skills of participants in a high-paced, gamified environment.
Chief Information Security Officers (CISOs) conclave for leadership has also been dovetailed in
‘Cyber Suraksha’, thereby integrating the technical aspects with leadership roles. The CISOs
conclave includes talks by eminent speakers and will culminate in an immersive Table-Top
Exercise.

Combining structured learning with dynamic hands-on challenge environments will empower
participants to act decisively in the face of cyber threats. Defence Cyber Agency plans to conduct
such exercises on a regular basis to maintain a state of readiness and cultivate a security-first
culture across all levels.

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2136618

*

First Nashik-produced LCA Mk-1A set for maiden flight in
July
Source: Hindustan Times, Dt. 17 Jun 2025

The first light combat aircraft (LCA Mk-1A) built at Hindustan Aeronautics Limited’s new production
line in Nashik is set to make its maiden flight in mid-July, and the state-owned plane maker is
targeting delivery of the first LCA Mk-1A produced in Bengaluru to the Indian Air Force in July-
August after a delay of almost 16 months, officials aware of the matter said on Monday. HAL can
build 16 Mk-1As every year in Bengaluru, and the Nashik production line will help it boost
production to a total of 24 jets. To be sure, the Bengaluru-produced LCA Mk-1A flew for the first
time in March 2024.

“The Nashik production line will roll out four to five Mk-1A fighters this year, followed by eight
annually next year onwards. It will help us make up for the delay in deliveries due to factors
including US firm GE Aerospace’s inability to supply F404- IN20 engines on time and some
pending certifications,” said one of the officials cited above, asking not to be named.

IAF is concerned about the current pace of the LCA Mk-1A programme because of the possible
risks a delay in the induction of new fighters could pose to its combat effectiveness. The air force
ordered 83 Mk-1A fighters for 48,000 crore in February 2021 and plans to buy 97 more Mk-1As at
a cost of around 67,000 crore. The first of the 83 jets on order was to be delivered to the IAF by
March 31, 2024. The last of the 83 jets are to be delivered by 2028-29.
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“‘HAL has so far manufactured six LCA Mk-1As in Bengaluru to execute the 83-aircraft order. One
of these, equipped with GE’s F404-IN20 engine, is expected to be delivered to the IAF in July-
August. We have sufficient capacity to offset the delay once the engine supplies stabilise,” said a
second official, who also asked not to be named. GE Aerospace delivered the first of 99 F404-IN20
engines to HAL in March. The second engine is expected to be delivered in July, followed by two
every month until December, the officials said, adding that deliveries will be accelerated next year
onwards.

The US firm had then explained why the engine supply was delayed and assured HAL that
production was being ramped up to execute the Indian order. In 2004, the F404-IN20 engine was
selected for the older LCA Mk-1, which has been inducted by the IAF. By 2016, GE Aerospace had
delivered 65 F404-IN20 engines for the Mk-1 aircraft. With no additional engine orders, the
production line for F404-IN20 in the US was shut down. However, when HAL ordered an additional
99 engines in 2021 for the LCA Mk-1A, the US firm began the complex task of restarting the
production line, which had been dormant for five years, and re-engaging the engine’s global supply
chain. In May, IAF voiced its frustration over the delays in key projects.

The chief of the air staff Air Chief Marshal AP Singh then put the spotlight on the armed forces’
agonising wait for new weapons and systems, saying he could not recall a single instance of a
project being executed on time, in what was seen as a wake-up call for the country’s defence
production sector. “Timelines are a big issue,” Singh said at the Cll Annual Business Summit 2025.
The air force is grappling with a shortage of fighter jets and operates around 30 fighter squadrons
compared to an authorised 42. The armed forces have so far not called “the black sheep” out, but
their “restraint” should not be stretched to a breaking point, Singh said, issuing a veiled warning to
defence public sector units including HAL and the Defence Research and Development
Organisation among others.

Singh has often publicly flagged concerns about a worrying erosion of IAF’s capabilities and called
for urgent measures to fix it. In February, he questioned the ability of HAL to meet the air force’s
critical requirements in the backdrop of the lingering delay in the supply of new Mk-1A fighter jets,
saying he had “no confidence” in the plane maker. HAL chief DK Sunil then responded by saying
that his company’s focus is on delivering the LCA Mk-1A to the IAF at the earliest rather than
spending time on countering criticism of the indigenous programme.

The LCA is set to emerge as the cornerstone of IAF’'s combat power as the world’s fourth largest
air force is expected to operate around 350 LCAs (Mk-1, Mk-1A and Mk-2 variants) in the coming
decades. The Mk-1A, a 4.5 generation fighter, will come with digital radar warning receivers,
external self-protection jammer pods, superior radar, advanced beyond-visual-range (BVR) air-to-
air missiles, and significantly improved maintainability. On June 11, a top IAF officer said precision
weapons, such as the ones used by IAF against Pakistan during Operation Sindoor rendered
geographical barriers almost meaningless and altered the relationship between distance and
vulnerability.

“Today, precision-guided munitions like Scalp and BrahMos (missiles) have rendered geographical
barriers almost meaningless as strikes with beyond visual range air-to-air missiles and supersonic
air-to-ground missiles have become commonplace,” said Air Marshal Ashutosh Dixit, chief of
integrated defence staff. Modern warfare -- thanks to technology -- has fundamentally altered the
relationship between distance and vulnerability, he added. In March, a top government committee
recommended a raft of short and long-term measures to boost the capabilities of IAF and pointed
out that it was critical to enhance self-reliance in the aerospace sector through increased
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participation of the private sector to fill critical gaps. Steps are being taken to boost private
participation in the aerospace sector.

Last month, India unveiled its long-awaited plan to fast-track the development of an indigenous
fifth-generation stealth fighter, or the advanced medium combat aircraft (AMCA), announcing that
the execution model will be competitive and provide equal opportunities to public and private
sector firms to participate in one of the country’s most significant military projects.

The approval of the industry partnership model by defence minister Rajnath Singh came at a
critical moment as HAL --- the sole manufacturer of fighter jets in the country --- was till then
believed to be the frontrunner for the project. While the model unlocks new possibilities for the
local aerospace industry, including firms like Tata Advanced Systems Limited, Larsen & Toubro,
Adani Defence and Aerospace and the Mahindra Group; HAL is still a strong contender for the
project, as earlier reported by HT.

https://www.hindustantimes.com/india-news/first-nashik-produced-lca-mk-1a-set-for-maiden-flight-
in-july-101750099444643.html

Top military meet deferred in wake of ‘Operation Sindoor’;
Combined Commanders Conference may now happen in
August-September

Source: The Indian Express, Dt. 17 Jun 2025

The Combined Commanders Conference (CCC) — a biennial event that brings together the
country’s top military brass to discuss military matters and national security — has been postponed
in the backdrop of Operation Sindoor conducted last month, The Indian Express has learnt. The
conference was scheduled to be held in Kolkata at the end of May or early June. While no
concrete date has been finalised yet, it could now take place in August or September this year,
defence sources said. They added that the timing will depend on the security situation at that time.
Prime Minister Narendra Modi usually attends the conference, which is held every alternate year.

While Operation Sindoor is currently on pause, alertness levels remain high and are likely to stay
elevated over the next several months. The final date for this year's CCC will be decided after
assessing the security situation over the next two to three months. With Operation Sindoor
conducted in May by the Indian military, its joint execution by the services and the lessons that
emerged from it are likely to be key points of discussion when the conference is eventually held.

Motivation and combat leadership, the absorption of technology in the Armed Forces amid the
increasing use of new-age technologies in global conflicts, the Agnipath scheme and its future, as
well as the current security situation and preparedness—particularly along the northern and
western borders and in the northeast—are expected to feature in the agenda. The last CCC was
held in March 2023 in Bhopal, where the top military leadership deliberated on a range of topics,
including digitisation of data, challenges and opportunities posed by social media, defence exports,
and the implementation of the Agnipath scheme.

That conference also featured discussions on reforms in the Defence Research and Development
Organisation (DRDO) to enhance the capability development of the Armed Forces, and a review of
Defence PSU reforms. The CCC prior to that was held at Kevadia in Gujarat in March 2021.

DSL - DESIDOC 8
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Each of the three services also holds its own service-specific commanders’ conference annually. In
September last year, a two-day Joint Commanders’ Conference was held for the first time in
Lucknow. It was organised as a forum for the exchange of ideas, strategies, and best practices
among India’s top Armed Forces leadership and officials from the Ministry of Defence. Defence
Minister Rajnath Singh had presided over the conference.

https://indianexpress.com/article/india/military-meet-operation-sindoor-combined-commanders-
conference-10070180/

A New Era of Armed Conflicts

Source: Hindustan Times, Dt. 17 Jun 2025
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India has more nuclear warheads than Pakistan but trails
China: SIPRI
Source: Hindustan Times, Dt. 17 Jun 2025

India has more nuclear weapons than Pakistan, but Beijing’s strategic arsenal is bigger than New
Delhi’s, said the Stockholm International Peace Research Institute (SIPRI) in a new yearbook
released on Monday.

SIPRI pegged the number of nuclear warheads in the Indian arsenal at 180 as of January 2025,
compared to 172 a year earlier, while Pakistan is estimated to have 170 nuclear weapons, the
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same as last year. China’s arsenal consisted of 600 nuclear warheads in January 2025, up from
500 last year.

SIPRI revises its world nuclear forces data every year based on new information. Its latest report
comes after India launched Operation Sindoor in the early hours of May 7 and struck terror and
military installations in Pakistan and Pakistan-occupied Kashmir (PoK) following the Pahalgam
terror strike in which 26 people were shot dead. The strikes triggered a four-day military
confrontation with Pakistan involving fighter jets, missiles, drones, long-range weapons, and heavy
artillery.

The SIPRI report said Russia and the US have the biggest arsenals among the nine nuclear-
armed states (5,459 and 5,177). It added that although Pakistan remains the focus of India’s
nuclear deterrent, India appears to be placing growing emphasis on longer-range weapons
capable of reaching targets throughout China.

India last year commissioned its second indigenous nuclear-powered ballistic missile submarine,
INS Arighaat, at Visakhapatnam in a step towards strengthening the country’s nuclear triad (ability
to launch strategic weapons from land, sea, and air).

India’s nuclear weapons, the SIPRI report said, were assigned to a maturing nuclear triad of
aircraft, land-based missiles, and SSBNs (ship submersible ballistic nuclear or nuclear-powered
ballistic missile submarines).

‘It has long been assumed that India stores its nuclear warheads separate from its deployed
launchers during peacetime; however, the country’s recent moves towards placing missiles in
canisters and conducting sea-based deterrence patrols suggest that India could be shifting in the
direction of mating some of its warheads with their launchers in peacetime,” the report said. India
is building a fleet of four to six SSBNs as it continues to develop the naval component of its
nascent nuclear triad, it said.

The country’s third nuclear-powered ballistic missile submarine, Aridaman or S-4, is set to be
commissioned later this year, followed by a fourth SSBN codenamed S-4*. Arighaat or S-3 is the
second Arihant-class submarine and more advanced than INS Arihant (S-2).

The US, Russia, the United Kingdom, France, and China are the only other countries that can
deliver nuclear warheads from a submarine.

China is in the middle of a significant modernisation and expansion of its nuclear arsenal, SIPRI
said. “Depending on how it decides to structure its forces, China could potentially have at least as
many ICBMs (inter-continental ballistic missiles) as either Russia or the US by the turn of the
decade, although its stockpile of nuclear warheads is still expected to remain much smaller than
the stockpiles of either of those two countries.”

The rise in the number of states with multiple-warhead programmes could potentially lead to a
rapid increase in deployed warheads and allow nuclear-armed states to threaten the destruction of
significantly more targets, especially in the case of China, which has the fastest-growing nuclear
arsenal in the world, the report said.

India has developed the Agni-5 missile with multiple independently targetable reentry vehicle
(MIRV) technology. The MIRV capability allows the weapon system to deliver multiple nuclear
warheads against different targets spread across hundreds of kilometres. MIRVs can cause more
destruction than traditional missiles that carry a single warhead.
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India’s nuclear doctrine, promulgated in 2003, commits the country to a “no first use” posture, with
weapons to be used only in retaliation against a nuclear attack on Indian territory or Indian forces.
It states that nuclear retaliation to a first strike will be massive and designed to inflict unacceptable
damage.

Under India’s doctrine, retaliatory attacks can only be authorised by the civilian political leadership
through the Nuclear Command Authority, consisting of a political council and executive council.
The prime minister chairs the political council, while the national security advisor chairs the
executive council.

https://www.hindustantimes.com/india-news/india-has-more-nuclear-warheads-than-pakistan-but-
trails-china-sipri-101750072431263.html

China adding 100 nuclear warheads annually: SIPRI
Source: The Times of India, Dt. 17 Jun 2025

China is now adding 100 warheads to its nuclear arsenal every year, which is already more than
three times India's stockpile. While India continues to maintain a slight edge over Pakistan, the
recent cross-border military conflict between them risked escalating into a nuclear crisis, says a
global arms watchdog.

China has 600 warheads, up from 500 in Jan 2024, while India has 180 and Pakistan 170, as per
the latest assessment by the Stockholm International Peace Institute (SIPRI) released on Monday.
Russia and the US, of course, are way ahead of others, together accounting for 90% of all nuclear
weapons.

Taking note of Operation Sindoor launched by India against Pakistan on May 7, a senior SIPRI
researcher said, "The combination of strikes on nuclear-related military infrastructure and third-
party disinformation risked turning a conventional conflict into a nuclear crisis."

Indian officials, including Chief of Defence Staff General Anil Chauhan, however, have stressed
that the May 7-10 hostilities came nowhere close to either side contemplating the use of nuclear
weapons.

India, however, did strike the Sargodha and Nur Khan air-bases, among others, in clear strategic
messaging. The first is located near Pakistan's underground nuclear infrastructure and storage
facilities at Kirana Hills, while the second is close to the headquarters of the Strategic Plans
Division that oversees the country's nuclear arsenal.

The SIPRI researcher, on his part, said, "As the recent flare-up of hostilities in India and Pakistan
amply demonstrated, nuclear weapons do not prevent conflict. They also come with immense risks
of escalation and catastrophic miscalculation - particularly when disinformation is rife - and may
end up making a country's population less safe, not more."

Overall, the SIPRI report said China's nuclear arsenal is growing faster than any other country and
is likely to touch 1,500 warheads by 2035. Both India and Pakistan continued to develop new types
of nuclear weapon delivery systems in 2024, and are also pursuing the capability to deploy
multiple warheads on ballistic missiles.
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India has "slightly expanded" its nuclear arsenal from 172 warheads last year to 180 now, with its
new "canisterised" missiles making it possible for them to carry mated nuclear warheads even
during "peacetime”, it added.

WHO HAS HOW MANY

Russia
us
China B 600
France [§290
UK J] 225
India | 180
Pakistan || 170
Israel | 90
North Korea | 50

As reported by TOI earlier, the China-specific Agni-5 (strike range over 5,000 km) and the new-
generation Agni-Prime (1,000-2,000 km) ballistic missiles, which are being inducted into the
Strategic Forces Command (SFC), come in hermetically-sealed canisters. The Agni-Prime will
gradually replace the Agni-1 (700 km) and Agni-2 (2,000 km) missiles already in the SFC's arsenal.

With missiles with mated warheads in ready-to-fire configurations, the SFC gets the requisite
operational flexibility to store them for long periods, swiftly transport them through rail or road when
required, and fire from wherever they want. The Agni-5 was also tested with multiple warheads
(MIRVs or multiple independently targetable reentry vehicles) for the first time in March last year.

The SIPRI report said Pakistan is developing its "nascent" nuclear triad of aircraft, ground-
launched ballistic and cruise missiles, and sea-launched cruise missiles like the Babur-3 being
fitted on Agosta-90B diesel-electric submarines.

India, in turn, has a "maturing" nuclear triad, with two operational SSBNs (nuclear-powered
submarines armed with nuclear ballistic missiles) in INS Arihant and INS Arighaat, strengthening
the naval leg of its nuclear triad. The third slightly larger SSBN will be commissioned as INS
Aridhaman this year, as reported by TOI earlier.

https://timesofindia.indiatimes.com/india/china-adding-100-nuclear-warheads-annually-sipri/
articleshow/121893995.cms
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Indian scientist in Florida to help Shukla conduct
experiments aboard space station
Source: The Tribune, Dt. 17 Jun 2025

Eyeing a successful Axiom-4 mission, the government is extending all help to Group Captain
Shubanshu Shukla to ensure that all seven scientific experiments by India on the International
Space Station (ISS) are a success.

A scientist from the Department of Biotechnology (DBT) is already in Florida for its three
experiments. “Our person is there to assist Shukla in carrying out the experiments smoothly. Of the
seven experiments which he will conduct, three are from the department,” a DBT official said. The
first experiment aims to study the impact of microgravity conditions in ISS on the growth of edible
microalgae.

The study will help identify the most robust and suitable microalgal species to be grown in space
for future in developing strategies to incorporate self-sustainable systems for extended space
missions, a scientist said.

The second experiment involves studying the effect of growth and responses of cyanobacteria
growing on urea in microgravity. For longer space programme, it is essential to have a source for
generating oxygen. Due to its fast growth, cyanobacteria are the best biological agents for carbon
recycling. Cyanobacteria can also utilise urea — a major component of human urine, as a nitrogen
source.

The third experiment is about studying the effect of metabolic supplement on muscle regeneration
under microgravity. One of the primary effects of microgravity on astronauts is the loss of muscle
mass and a decline in the ability of muscle cells to regenerate. As part of this effort, the
investigators are implementing muscle repair experiments.

https://www.tribuneindia.com/news/india/indian-scientist-in-florida-to-help-shukla-conduct-
experiments-aboard-space-station#google vignette

*

Axiom-4 mission: ISRO coordinating with Axiom Space to
refresh time-sensitive experimental specimens
Source: The Hindu, Dt. 17 Jun 2025

With the launch of Indian astronaut Group Captain Shubhanshu Shukla’s mission to the
International Space Station (ISS) scheduled for June 19, the Indian Space Research Organisation
(ISRO) is coordinating with Axiom Space to refresh time-sensitive experimental specimens. ISRO
announced on Monday that it, along with the Indian Principal Investigators (Pls), is coordinating
with Axiom Space ahead of the Axiom-4 mission’s (AX-4) scheduled launch.
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ISRO has shortlisted seven microgravity research experiments proposed by Indian (Pls) from
various national R&D laboratories and academic institutions which Group Captain Shukla would be
conducting during his 14-day stay at the ISS.

The seven experiments include impact of microgravity radiation in ISS on Edible Microalgae,
sprouting salad seeds in space, survival, revival, reproduction and transcriptome of Tardigrades in
space, effect of metabolic supplements on muscle regeneration under microgravity, analysing
human interaction with electronic displays in microgravity, comparative growth and proteomics
responses of cyanobacteria on urea and nitrate in microgravity and impact of microgravity on
growth and yield parameters in food crop seeds.

“The experience gained through this effort in implementation of these experiments will nurture a
microgravity research ecosystem in the country resulting in the induction of advanced microgravity
experiments in various disciplines in the Indian space programme,” ISRO had said earlier while
announcing the experiments.

5 more experiments

In addition to these seven experiments, ISRO and NASA will be conducting five more experiments
which will mainly be on human research programmes which Group Captain Shukla will be
participating in.

The mission has been rescheduled four times due to various issues ranging from observation in
electrical harness in Crew Dragon Module, delay in preparedness of the Falcon 9 vehicle,
unfavourable weather, liquid oxygen leak on Falcon 9 and a snag in the Zvezda service module
aboard the ISS.

https://www.thehindu.com/sci-tech/science/axiom-4-mission-isro-coordinating-with-axiom-space-to-
refresh-time-sensitive-experimental-specimens/article69701001.ece

*
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