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Keel Laying of fourth EX-GSL NGOPV (YARD 1283) 

Source: Press Information Bureau, Dt. 09 Jun 2025

Keel Laying ceremony of Yard 1283, the fourth Next Generation Offshore Patrol Vessel (NGOPV) 

being  built  by  Goa  Shipyard  Ltd.  (GSL)   was  held  on  09  Jun  2025  with  Vice  Adm Krishna 

Swaminathan, Vice Chief of the Naval Staff as the Chief Guest in the presence of Shri Brajesh 

Kumar Upadhyay, CMD, GSL and other senior officials from the Indian Navy and the Shipyard.

Construction  of  11  Next  Generation  Offshore  Patrol  Vessels  (NGOPV)  is  underway  against 

contracts concluded on 30 Mar 23, wherein seven and four ships are being constructed by GSL,  

Goa and GRSE, Kolkata respectively.

The NGOPVs, with an approximate tonnage of 3000T, are designed for Coastal  Defence and 

Surveillance,  Search  and  Rescue  operations,  Protection  of  Offshore  Assets,  and  Anti-Piracy 

missions.  These ships are being built  in  consonance with  the nation’s  vision of  Aatmanirbhar 

Bharat and Make in India and are poised to augment the Indian Naval maritime prowess.

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2135188

*

How drones are the new face of warfare 

Source: The Hindu, Dt. 10 Jun 2025

India’s Operation Sindoor in the wake of the Pahalgam terror attack has marked a notable shift in 

the  country’s  adoption  of  Unmanned  Aerial  Vehicles  (UAVs)  in  combat.  In  combination  with 

standoff  weapons,  India’s  use of  UAVs in  active  combat  represents  a  tactical  shift  in  military 

doctrine — part of a global playbook. Ukraine’s Operation Spider Web also marks a turning point in 

how low-cost, improvised unmanned systems can be employed with strategic impact.

Global precedents
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The ubiquitous drone is rapidly becoming the weapon of choice serving as a force multiplier to 

achieve strategic objectives while blurring the distinctions between military-grade and commercial 

technologies.  Building  resilience  in  drone  warfare  requires  India  to  build  modularity  and 

redundancy in mass produced drones, and nurture a responsive defence production base.

An Indian soldier pictured with a drone at the Akhnoor sector near the Line of Control (LoC) in  

Jammu region on May 19. 

The Nagorno-Karabakh  War  in  2020 provided  one  of  the  first  demonstrations of  how  drones 

can change the nature of aerial warfare with new capabilities. Azerbaijan’s success hinged on the 

use of loitering munitions or Kamikaze drones, like the Israeli-made Harop drones, in destroying air 

defences.

Additionally, the war in Ukraine has emerged as a real-world laboratory for drone technology, with 

rapid innovation and counter innovation cycles defining modern warfare. However, Ukraine’s most 

obvious innovation was the country’s ability to produce and deploy a wide variety of drones. In 

Myanmar also, rebel groups are deploying 3D-printed drones against a better-equipped military, 

levelling the playing field.

As India continues to reform and modernise its military, learning and applying the right lessons 

from recent conflicts, including Operation Sindoor, is key. Among New Delhi’s adversaries, China 

already has a large and diverse fleet of unmanned systems, which could provide it with an edge in  

a potential war along the Line of Actual Control (LAC). Pakistan too has bolstered its unmanned 

weapons capabilities through collaborations with China and Türkiye.

Drone resilience

Drones  are  vulnerable  to  many  countermeasures  such  as  electronic  warfare,  guns  and  air 

defences. The impact of drones, therefore, depends on its ability to evade or overwhelm defences 

against them. Countermeasures against drones in the form of air defences come with limitations 

and vulnerabilities  and can be  defeated  through a  range of  technologies  and tactics,  making 

innovation and counter-innovation a critical part of drone warfare. India’s counter-drone systems 

include multilayered sensors and weapon systems, as well as indigenously developed soft- and 

hard-kill counter-UAV systems. Both played a crucial role in thwarting Pakistan’s drone and missile 

attacks in the recent flareup of hostilities.
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To evade such systems, drones can, with advanced navigation, be made to adjust flights. Similarly, 

Artificial Intelligence (AI) and frequency hopping can be used to overcome jamming and spoofing 

autonomously. For instance, Ukraine has incorporated machine vision algorithms and pre-loaded 

terrain  data  to  navigate  complex  routes  in  order  to  avoid  air  defences.  By  operating  at  low 

altitudes, drones can exploit gaps in radar coverage and reduce the likelihood of detection.

Some drones are also designed with electronic warfare features, allowing them to jam or spoof 

enemy  radar  and  communication  systems.  These  capabilities  enhance  their  survivability  and 

effectiveness in contested environments. Ukrainian developers came up with a simpler solution — 

tethering a drone to a fibre-optic cable for guidance.

Alternatively, employing a large number of drones and decoys to fly in mass can overwhelm and 

confuse air defence and surveillance systems. Russia’s drone campaign, for instance, makes use 

of Shahed drones to saturate Ukrainian air defences. It causes dilemmas on the rate of attrition of 

limited air defence assets, and creates openings for precision strikes.

India’s air defence systems tied together under the Integrated Air Command and Control System 

(IACCS)  performed  well  against  numerous  Pakistani  drones  and  missile  attacks.  Boosting 

procurement and domestic production of munition stocks for its air defence systems (S-400, MR-

SAM, Akash, etc) will be key to building magazine depth in any protracted conflict. With regard to 

the offence debate, given the low survivability rate of current drones, India will need to invest in 

building volume in its drone and loitering munitions toolkit.

The military-commercial crossover

Ukraine’s  Operation  Spider  Web demonstrated  that  low-cost  UAV’s  combined  with  accessible 

technologies and innovative employment strategies can have strategic impact deep into enemy 

lines. The operation targeted four air bases inflicting damage to Russia’s long-range bomber fleet.

The fact that almost any drone can be used and modified to become an offensive weapon, coupled 

with the widespread use and accessibility of drones, has blurred the distinctions between military-

grade  and  commercial  drone  systems.  Moreover,  the  indiscriminate  use  of  the  term “drones” 

obscures distinctions in capabilities, intended uses and public perception.

While advanced military-grade drones offer greater capabilities, they also come with higher costs 

and  logistical  challenges.  Easily  available  commercial  systems,  open-source  software,  and 

modular engineering have lowered the entry barrier for the adoption of drone technologies. There 

is a trade-off between adding capabilities to drones and an increase in cost, size, and complexity. 

For example, drones such as China’s Wing Loong, Iran’s Shahed, or Turkey’s TB-2 incorporate low-

cost and dual-use technologies.

Innovation in technology has not been the only novelty in drone use, for manufacturing has also 

changed. 3D printing is rapidly becoming a key multiplier. For instance, in conflict zones such 

as Ukraine (Titan Falcon) and Myanmar (The Liberator MK1 and MK2) 3D printers provide alternate 

sources  to  mitigate  manufacturing  shortages.  The  adaptive  employment  of  off-the-shelf  drone 

technologies by non-state actors is providing states with valuable lessons in asymmetric and low 

cost aerial capabilities. For example, the U.S. and the U.K. are exploring commercial 3D printing 

ventures  to  mass  produce  drones  at  scale  in  order  to  manufacture  bespoke  components  of 

weapons systems, thereby bypassing complex, expensive and often slow moving logistics supply 

chains.
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India needs to prepare for the inevitability of easily weaponised commercial drones being used by 

terrorist organisations and non-state actors against its strategic and civil infrastructure. Counter-

drone  systems  and  tactics  cannot  be  the  purview  of  the  military  alone  and  should  also  be 

prioritised by internal security agencies.

Implications for India

The widespread adoption of drones in warfare signifies a shift in military strategy and operations. 

By deploying standoff weapons along with drones during Operation Sindoor, India has introduced 

a  layer  of  strategic  ambiguity  — one  that  expands  its  toolkit  vis-a-vis  Pakistan  in  the  space 

between conventional and nuclear. Meanwhile, China’s export of drones, among other platforms, 

to Pakistan adds a layer of complexity to India’s security challenge.

China’s own drone capabilities are rapidly advancing as significant investments have been made 

in building up a diverse fleet of drones, including long-range systems like the Soaring Dragon, 

BZK-005, TB-001, and Wing Loong II  alongside affordable kamikaze drones, like the CH-901, 

designed to  overwhelm enemy defences  through swarm tactics.  This  poses  a  significant  and 

evolving military threat to India along the LAC.

For India, drones complement other weapons and can partially offset capability gaps as part of an 

asymmetric defence strategy vis-à-vis China. However, India needs to view the wars in Ukraine, 

Nagorno-Karabakh, and Myanmar as cautionary tales for the need to mass produce an affordable 

mix of drones.

Of the many lessons from the ongoing war in Ukraine, one stands out — the importance of a 

defence industrial  base that  can keep pace with the high-intensity of  modern conflict.  To fully 

realise  India’s  drone  potential,  the  Ministry  of  Defence  (MoD)  needs  to  support  the  defence 

industrial base to be able to scale production and create surge capacity. The ability to reconstitute 

and quickly replace drones, loitering munitions after losses, and surface-to-air missiles will make 

India more resilient.

India’s  anaemic procurement  of  systems has generally  discouraged industry  from ramping up 

its production capacity. Addressing underlying structural issues that lead to uncertain demand is 

key in order to incentivise industry to ramp up production capacity and innovation in defence. 

https://www.thehindu.com/news/national/how-drones-are-the-new-face-of-warfare/

article69674623.ece

*

Army to get new air defence boost with Rs 30,000 crore QR-

SAM deal

Source: The Times of India, Dt. 10 Jun 2025

The defence ministry  will  soon take up the case for  a  preliminary  nod to  a  Rs 30,000 crore 

proposal to procure three regiments of the new indigenous quick reaction surface to air missile 

(QR-SAM) systems for the Army.

The Rajnath Singh-led defence acquisitions council will consider granting acceptance of necessity 

(AoN) for the highly-mobile QR-SAM systems, which are designed to intercept hostile fighters, 

helicopters and drones at a range up to 25-30 km, later this month.
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The move comes soon after India's existing multi-layered air defence network played a crucial role 

in thwarting multiple waves of Turkish-origin drones and Chinese missiles launched by Pakistan 

during Operation Sindoor - the May 7-10 hostilities.

The DRDO and the Army have over the last three-four years tested the QR-SAM systems against 

high-speed aerial  targets  mimicking various types of  threats  to  evaluate their  capability  under 

different  day  and  night  operational  scenarios.  Defence  PSUs  Bharat  Electronics  and  Bharat 

Dynamics will co-produce the QR-SAM systems.

"The QR-SAM systems can operate on the move with search and track capability and fire at short 

halts. They are tailor-made to move along with tanks and infantry combat vehicles to provide them 

air defence in the tactical battlefield," an official said.

The Army Air Defence (AAD), which performed exceedingly well during Operation Sindoor, in fact, 

requires 11 regiments of  the QR-SAM, even as it  progressively  also inducts regiments of  the 

indigenous Akash system, which has an interception range of about 25-km at present.

The induction of the QR-SAM systems will add to the existing air defence network of the IAF and 

the Army, which ranges from the long-range Russian S-400 'Triumf' surface-to-air missile systems 

(380 km interception range) and Barak-8 medium range SAM systems (70 km), jointly developed 

with Israel, to the Russian shoulder-fired Igla-S missiles (6 km), the upgraded L-70 anti-aircraft 

guns (3.5 km) and the indigenous integrated drone detection and interdiction systems (1km-2 km).

While the DRDO is also readying the very short-range air defence missile systems (VSHORADS), 

which have a 6 km interception range, the real game-changer will be an air defence system with a 

350 km range being developed under the ambitious Project Kusha.

India plans to operationally deploy this long-range system by 2028-2029, with the defence ministry 

in Sept 2023 approving the AoN for procurement of five of its squadrons for the IAF at a cost of Rs 

21,700 crore, as was first reported by TOI.

https://timesofindia.indiatimes.com/india/army-to-get-new-air-defence-boost-with-rs-30000-crore-

qr-sam-deal/articleshow/121737382.cms

*

5

https://timesofindia.indiatimes.com/india/army-to-get-new-air-defence-boost-with-rs-30000-crore-qr-sam-deal/articleshow/121737382.cms
https://timesofindia.indiatimes.com/india/army-to-get-new-air-defence-boost-with-rs-30000-crore-qr-sam-deal/articleshow/121737382.cms


Newspaper Clippings, 10/06/2025, Vol. 50, No. 105

DSL - DESIDOC

रक्षा� क्षा�त्र में� आत्मेंनि�र्भ�र ब�� दे�श: र�ज��थ
Source: Punjab Kesari, Dt. 10 Jun 2025

*
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The dragon’s shadow on India-Pak conflict

-by Lt Gen Syed Ata Hasnain, Retd

Source: The Tribune, Dt. 10 Jun 2025
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Troop  deployment  along  LoC  remains  intact  despite 

ceasefire

Source: The Tribune, Dt. 10 Jun 2025

A month after India and Pakistan agreed to pause hostilities, the Army’s operational readiness 

along the Line of Control (LoC) remains unchanged since the launch of Operation Sindoor on May 

7. Field commanders have been authorised to respond to any violations by Pakistan, officials said.

The ceasefire was agreed upon on May 10, following a call from Pakistan’s Director General of 

Military Operations (DGMO) to his Indian counterpart, Lt Gen Rajiv Ghai.

Despite the truce, India has maintained its force posture along the international border, particularly 

to deter any retaliatory moves by the Pakistan Army following the Indian Air Force (IAF)’s strikes 

on 11 Pakistani airbases.

Along the international border spanning Jammu & Kashmir, Punjab, Rajasthan and Gujarat, troop 

deployment remains intact. Sources said while the frequency of drills may vary based on threat 

perception,  readiness  levels  are  continuously  calibrated  to  ensure  swift  response  in  case  of 

escalation.

“The drills help fine-tune each unit’s response in a real-time conflict scenario,” a senior official said.

Chief of Defence Staff General Anil Chauhan has already stated that “Operation Sindoor is still on”. 

While the ceasefire remains in effect, Indian surveillance assets, including land-based radars and 

coastal  systems,  continue  to  monitor  for  any  unusual  activity.  The  IAF’s  air  defence  network 

remains on high alert for potential aerial threats.

India launched Operation Sindoor to target terror infrastructure in Pakistan and Pakistan-occupied 

Kashmir (PoK). The operation triggered a sharp response from Pakistan, which launched missile 

attacks on Indian airbases. This led to intense military exchanges before diplomatic interventions 

led to a cessation of hostilities across land, air and sea.

Following the ceasefire, India adopted a firm strategic stance, reinforcing its zero-tolerance policy 

towards terrorism and ramping up international diplomatic outreach. As part of this effort,  New 
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Delhi  dispatched  multi-party  delegations  to  33  global  capitals  to  explain  the  rationale  behind 

Operation Sindoor and counter Pakistan’s disinformation campaign.

Prime Minister Narendra Modi has since declared that such preemptive and punitive operations 

would be the “new normal”, signalling India’s resolve to take decisive action against cross-border 

terrorism when necessary.

https://www.tribuneindia.com/news/india/troop-deployment-along-loc-remains-intact-despite-

ceasefire/

*

Axiom-4,  piloted  by  Shubhanshu  Shukla,  delayed;  launch 

June 11 

Source: The Indian Express, Dt. 10 Jun 2025

AS GROUP Captain Shubhanshu Shukla gets ready to become the first Indian to go to space in 

over 40 years, an 18-member team from the Indian Space Research Organisation (ISRO), led by 

chairman V Narayanan, has reached NASA’s Kennedy Space Center in Florida to witness the 

launch of Axiom-4 mission, which has been postponed by a day due to weather conditions. It is 

now set for lift-off on Wednesday, 5.30 pm India time.

Astronauts Tibor Kapu (Hungary), Shubhanshu Shukla (India), Peggy Whitson (US ) and Slawosz  

Uznanski-Wisniewski (Poland) on Sunday after a rehearsal of launch day activities 

Shukla is the designated pilot for the Axiom-4 mission that will travel to the International Space 

Station (ISS) — after a journey of 28 hours in space. The mission’s Crew Dragon spacecraft is  

11
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scheduled to dock with ISS around 10 pm India time on Thursday. The transfer of astronauts, from 

the spacecraft to the ISS, could take another couple of hours after the docking. Shukla is the first  

Indian to go to the ISS, a permanent space laboratory, that has been orbiting the Earth for the last 

25 years, and is constantly manned by astronauts. He is only the second Indian to go to space, 

more than 40 years after Rakesh Sharma went on a Soviet mission in 1984.

“We are all very excited right now. This is a very important mission for ISRO. This will increase our 

exposure and confidence for our own Gaganyaan (human spaceflight) mission,” Narayanan told 

The Indian Express from Florida. Shukla’s participation in the Axiom-4 mission has been facilitated 

by an agreement  between ISRO and NASA. Axiom Space,  a private US company,  has been 

enabled by NASA to carry crewed missions to the ISS as part of the effort to encourage private 

sector participation in space transportation, to low-Earth orbits and the ISS. NASA allows the use 

of its infrastructure and training facilities for these missions.

Axiom-4 is carrying four astronauts who will spend two weeks at the ISS. Besides Shukla, there is  

an astronaut each from Poland and Hungary, countries that, like India, are returning to space travel 

after over four decades. This is the reason why the theme of the mission is ‘Realize the Return’. 

The fourth member, also the commander of the mission, is space travel veteran Peggy Whitson, 

who holds the record for spending the maximum number of days, 675, in space over multiple trips.

Shukla’s flight comes months ahead of the scheduled launch of Gaganyaan mission, which is 

ISRO’s  maiden attempt  at  sending a  crewed mission to  the Moon.  In  fact,  Shukla  had been 

selected and trained for the Gaganyaan programme, along with three others. But, the Axiom-4 

opportunity intervened, and Shukla got the chance to travel earlier than his colleagues.

“So far, we only had the experience of Rakesh Sharma for space travel. At that time (1984), we did 

not have a human spaceflight of our own, but now we do. And Shukla’s experience would be very 

important for that. It is a great learning opportunity,” Narayanan said. Shukla, referred to as Shux 

by his crew mates, will conduct seven experiments designed by ISRO for this mission. He will  

participate in several other international science experiments during his stay at ISS. From the 

space station, he will also interact with students, academia, people from the budding Indian space 

industry, and dignitaries.

Hailing from Lucknow, Shukla has previously said that he would be embarking on the journey on 

behalf of 1.4 billion people. Science and Technology Minister Jitendra Singh, who also has the 

charge of Department of Space, said the entire country was looking forward to Shukla’s flight.

“While all  four astronauts were trained for the country’s Gaganyaan mission, the offer for  this 

collaboration (with Axiom) came during the Prime Minister’s visit to the Washington in 2023. What 

we learn during this mission will be important not only for the human spaceflight mission, but also 

for our planned Chandrayaan-4 and Bharatiya Antariksh Station missions,” Jitendra Singh told The 

Indian Express. There are some key differences between the Axiom-4 mission and the spaceflight 

undertaken by Rakesh Sharma in 1984.

India now has its own human spaceflight mission in the works — the rocket has been human 

rated,  the  crew escape systems and  parachutes  have  been  tested  in  various  conditions,  the 

astronauts have completed their training. India’s first crewed mission is scheduled for 2027. And, 

the learnings from the Axiom-4 mission will feed into it.

“When Rakesh Sharma went to space in 1984, India did not even have a launch pad. The first 

launch pad came up in 1993 and the second in 2005. Now, we are already gearing up for our own 

human mission. India is now a partner and is at the forefront of research,” said Singh, adding that 
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Shukla was the second most important person on the mission. At the time, the country only had 

one launch vehicle, the now-retired SLV.

“During the current  mission,  the astronauts will  also be docking with and undocking from the 

International  Space  Station,  an  experience  that  will  be  extremely  important  for  our  planned 

Chandrayaan-4 mission as  well  as  the Bharatiya  Antariksh Station,  both  of  which will  require 

multiple dockings and undockings,” Singh said.

He added that India is also carrying out cutting-edge research, including several life sciences and 

biomedical research, that will not only help India but inform other human spaceflight missions as 

well. While Rakesh Sharma’s flight was a Soviet diplomatic programme, Interkosmos, meant to 

help its allies with spaceflight, the current mission is a commercial one. India has paid around Rs 

50 crore to cover the cost of Shukla’s training, travel and stay at the ISS.

The first mission to ISS by Axiom Space — a private company that plans to set up its own space 

station — took place in April 2022. The second mission was in May 2023, with the first woman 

commander for a commercial spaceflight. And, the third took place in January 2024.

https://indianexpress.com/article/india/axiom-4-piloted-by-shubhanshu-shukla-delayed-launch-

june-11-10057471/

*

India comes of space age again: Group Capt Shukla set to fly 
out on NASA spaceflight tomorrow

Source: The Economic Times, Dt. 10 Jun 2025

It’s  been a long time coming —41 years,  to  be precise.  On April  3,  1984,  Wing Commander 

Rakesh Sharma became the first Indian in space. He flew aboard the erstwhile Soviet Union’s 

Soyuz spacecraft to Salyut-7 space station and spent nearly eight days orbiting the planet.

On  Wednesday,  15,044  days  later,  Indian  Air  Force  Group  Captain  Shubhanshu  Shukla  is 

scheduled to be launched into space as pilot on the Nasa/SpaceX/ Axiom Mission 4 (Ax-4) to the 

International Space Station (ISS). Once the 40-year-old crosses the Kármán Line — defined as the 

boundary between earth's atmosphere and outer space, at a distance of 100 km from the surface 

— he will become the first Indian to be part of a Nasa mission.

The Lucknow-born test pilot will also become the second — or third — Indian in space, depending 

on whether you count space tourist Gopichand Thotakura, something on which space nuts are 

divided.  Thotakura  crossed  the  Kármán  Line  for  a  few  seconds  last  year  on  a  Blue  Origin 

spacecraft as an astronaut.

Other  oft-repeated  names such  as  Kalpana  Chawla,  Sunita  Williams,  Raja  Chari  and  Sirisha 

Bandla  were  or  are  US  citizens  of  Indian  origin.  Last  year,  four  were  shortlisted  for  India’s 

Gaganyaan spaceflight mission. They are Group Captains Prashanth Nair,  Angad Prathap, Ajit 

Krishnan and Shubhanshu Shukla.

The  latter’s  experience  aboard  Ax-4  should  prove  invaluable  as  the  Indian  Space  Research 

Organisation (Isro) prepares for that journey. The Gaganyaan mission is slated to take off in 2027.
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“I grew up reading about him in textbooks, and listening to his stories from space,” says Shukla, 

referring to Sharma in a video on the Axiom Space website. Shukla came to know he was the 

chosen one for this mission just a week before he came to Axiom Space’s facilities in the US.

“You don’t know how to respond to such things,” he says in the video, beaming.

Isro had hailed the move as “a significant milestone toward the goal of mounting a joint Isro-Nasa 

effort to the ISS, as envisioned in the India-US joint statement during the official state visit of Prime 

Minister Narendra Modi to the US in June 2023.” That statement was released during the signing 

of the Space Flight Agreement between Axiom Space, a private space company, and Isro, to fly an 

Indian astronaut aboard the mission.

What is not well known is that this mission marks the rekindling of human spaceflight cooperation 

between Nasa and Isro after more than four decades. This is not the first time an Indian was 

scheduled to fly on a US spacecraft. Back in the early 1980s, Isro scientists P Radhakrishnan and 

NC Bhat received extensive training and were scheduled to become astronauts with Nasa on 

space shuttle missions in the second half of the eighties.

The Challenger disaster on January 28, 1986, that killed all  seven crew members, meant that 

those plans never came to fruition, as space shuttle missions were halted for 32 months. There is 

another little-known name on the list of Indians who missed flying to space in the 1980s—Ravish 

Malhotra. In 1982, he was chosen for spaceflight training under the Soviet Union's Interkosmos 

programme, along with Sharma. Malhotra served as backup for Sharma but never went to space 

himself.

ISRO is currently working on the Gaganyaan mission, with a number of tests of various systems 

and subsystems scheduled for later this year.

https://economictimes.indiatimes.com/news/science/india-comes-of-space-age-again-group-capt-

shukla-set-to-fly-out-on-nasa-spaceflight-tomorrow/articleshow/121737155.cms?from=mdr

*
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Source: Jansatta, Dt. 10 Jun 2025
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Axiom-4 will represent India's readiness in space exploration
Source: The Times of India, Dt. 10 Jun 2025

Four decades after Wing Commander Rakesh Sharma touched the stars, history beckons India 

again as Group Captain Shubhanshu Shukla prepares to buckle into SpaceX's Dragon capsule for 

lift-off from Kennedy Space Centre's (KSC) Launch Complex-39A at 8am Eastern Time (5.30pm 

IST) on Wednesday.

As designated pilot of the Axiom-4 mission, Shukla will become only the second Indian to reach 

space,  and  the  first  to  serve  in  a  critical  operational  role  aboard  the  ISS.  "Even  stars  are 

attainable," he said last week about being primed for the mission. Shukla iterated he won't be 

carrying just instruments and equipment, but the "hopes and dreams of a billion hearts".

While Wg Cdr Sharma was India's space torchbearer, Shukla's mission represents a quantum 

leap. He's not merely flying to space; he will  be a pilot on one of the most research-intensive 

commercial missions to the ISS ever attempted.

The four-member crew will spend about 14 days aboard the ISS, during which they will carry out  

more than 60 science experiments, including seven from India. These include experiments on 
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metabolic  diseases,  microgravity's  effects  on  muscle  and  plant  growth,  microbial  behaviour, 

cognitive  function,  and  materials  testing.  Researchers  from  more  than  30  countries  have 

contributed to the mission payload.

The  crew  includes  veteran  astronaut  Peggy  Whitson  (US)  as  commander,  Polish  engineer 

Slawosz Uznanski, Hungarian researcher Tibor Kapu, and Shukla, an IAF test pilot, whose role is 

part  of  a  broader  Indian  ambition  to  gain  spaceflight  experience  ahead  of  the  Gaganyaan 

programme, the country's first crewed space mission.

SpaceX's Dragon capsule, designated C213, will take roughly 28 hours after being in orbit to reach 

the ISS. Once their science experiments are complete, the crew will undock and splash down off 

the coast of California.

Shukla's responsibilities encompass monitoring critical flight systems, executing manual docking 

procedures,  if  required,  and  supporting  crew  safety  during  launch  and  return.  His  extensive 
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preparation spans months of training with Axiom, Nasa, ESA and SpaceX for this mission. He was 

also in Russia's Gagarin Centre as part of Gaganyaan, adding to 2,000-odd flying hours as a test 

pilot.

Axiom-4 builds on India's long history of international space cooperation. From joint missions with 

Russia to partnerships with CNES (French space agency), Nasa, ESA and Jaxa (Japanese), to 

name a few, the country has consistently worked within global frameworks. When Dragon docks 

with the ISS on June 12, Shukla won't just represent India, he will demonstrate India's readiness 

for expanded operational roles in space exploration.

https://timesofindia.indiatimes.com/science/axiom-4-will-represent-indias-readiness-in-space-

exploration/articleshow/121739585.cms

*

Expert Explains: Why Axiom-4 matters
Source: The Indian Express, Dt. 10 Jun 2025

The travel of Indian astronaut Shubhanshu Shukla to the International Space Station (ISS) on the 

Axiom-4 mission this week marks the beginning of a new era in Indian space. In the last few years,  

the Indian Space Research Organisation (ISRO) has carried out a number of important missions 

that have placed India in a very small group of countries with cutting-edge space capabilities. The 

Moon-landing that ISRO achieved with the Chandrayaan-3 was the highlight of these efforts.

With Shukla’s flight, we are moving into the next gear. This might still  not be our own human 

spaceflight mission, which is supposed to happen very soon, but it is not as though we are just 

hitching a ride on someone else’s mission. The Axiom-4 mission is closely integrated with our own 

space plans, and will provide some critical inputs to the Gaganyaan mission and other missions to 

follow.

Rakesh Sharma to Shubhanshu Shukla, India’s space story

I remember how excited people of my generation were when Rakesh Sharma went into space on a 

Russian mission in 1984. It was a very big event. It showed where we wanted to be, and what our 

aspirations were.

But that event happened when India’s space program was still in its very early stages. We did not 

have the infrastructure and the capability to make productive use of Sharma’s achievement. We 

also did not have a definitive plan or roadmap for the future: a human spaceflight was not on the 

horizon. Sharma’s achievement became an isolated event of sorts.

This is where Shukla’s flight is fundamentally different. Sharma’s flight had huge symbolic and 

inspirational value. Shukla’s flight will have practical uses as well. ISRO has, in the intervening 

years, emerged as one of the leading space agencies of the world with the ability to execute very 

complex missions. Human spaceflight is one of the few remaining frontiers that ISRO still has to 

conquer.

In fact, if Gaganyaan had followed its original schedule — 2022 was a very ambitious deadline — 

we would already have sent humans into space by now. But it is just as well that the Axiom-4 

mission is happening before that. We will benefit from Shukla’s experience and learnings.
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Gaganyaan ahead, importance of Shukla’s critical inputs

Human spaceflight missions are extremely challenging, more so when you are doing it for the first 

time. They are maybe a couple of orders of magnitude more complex than uncrewed missions 

because of the safety protocols that have to be integrated. This is the challenge that ISRO faces 

with the Gaganyaan mission. And every bit of additional input that reduces the risk and increases 

the safety of the mission is invaluable.

That  is  why Shukla’s  experience with  the Axiom-4 mission is  important.  He will  bring real-life 

exposure that can be utilised in Gaganyaan. Shukla is the designated pilot of the Axiom-4 mission.  

He will learn a lot and gain in many ways during this mission.

Although a lot of the spacecraft is automated, it does require human intervention. It is not a point-

to-point travel. The spacecraft has to follow a complicated orbit to reach the ISS, which is a moving 

target  in  space.  The pilot  will  be required to take a number of  decisions,  and initiate several 
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processes, during the flight to the destination. This kind of experience will be critical for the other 

Indian astronauts who would be going on the Gaganyaan mission. Real-life experience is very 

different  from  training  and  simulations.  Right  now,  we  only  have  Rakesh  Sharma  with  this 

experience, and the technologies during his time were very different. Countries that have a human 

spaceflight  program  benefit  a  great  deal  from  astronauts  transferring  their  knowledge  and 

experience to the next generation.

Also, Shukla will be the first Indian to go to the ISS. He will have an opportunity to see how the ISS 

functions and operates. ISRO’s next big project, after Gaganyaan, is to build its own space station. 

That is a massive infrastructural endeavour. After his two-week stay on the ISS, Shukla would be 

in a position to offer critical inputs here as well.

Muscle behaviour to moong dal: Experiments for future projects

The experiments that ISRO has designed for the Axiom-4 mission are very interesting. And again, 

they directly feed into ISRO’s own future needs and projects. This is the first opportunity for ISRO 

to carry out  such customised experiments in  space.  Many are biology-related,  and a few are 

technology experiments.

The zero-gravity conditions in space offer a unique setting for studies that are extremely difficult to 

do on Earth. For example, one of ISRO’s experiments relates to the study of muscle behaviour. 

Muscle degradation can be because of  natural  causes;  it  can also be affected by a person’s 

weight. On Earth, it is very difficult to decouple these two causes because of gravity. Space’s zero-

gravity environment gets rid of the weight factor and allows the study of changes in muscles purely 

due to natural  reasons,  which that  can lead to breakthroughs in  the understanding of  human 

health.

The experiments on sprouts, specifically on moong dal, on the micro-algae, and others are all very 

interesting, and tailored to Indian requirements. Participation in the Axiom-4 mission has given 

India an opportunity to carry out these experiments in space. These can be followed up with a new 

set of experiments on the Gaganyaan mission.

Boosting space economy and attracting new talent

Shukla’s flight is the beginning of a series of steps that will lead up to the human Moon landing that 

ISRO has planned to undertake by 2040. An important prerequisite for that is the creation of a 

strong ecosystem for space activities that would also involve the participation of the private sector.

Space is a costly endeavour, and the sector can benefit hugely from private-sector participation. It 

will also make the sector more vibrant, facilitate innovation, expedite technology development, and 

attract new, young talent. It can also boost economic growth. Globally, the space market is worth 

about $500 billion,  and is  expected to double by the year 2030. India,  despite being a major 

spacefaring  nation,  accounts  for  a  just  2%  share  of  this  market.  We  have  the  ambition  of 

increasing our share to at least 10% in the coming years.

Shukla’s  flight,  and  similar  events,  can  make  an  important  contribution  towards  this.  School 

children will be witnessing this — it is the kind of event that is likely to dominate their imagination 

and, at least in some cases, shape their careers and future. Unlike 40 years ago, these children 

have the opportunity and the ecosystem to turn their dreams into reality.

https://indianexpress.com/article/explained/expert-explains-why-axiom-4-matters-10057525/

*
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Explained:  ‘Realising  the  return’— how an  Indian  became 
part of Axiom-4

Source: The Indian Express, Dt. 10 Jun 2025

In June 2023, during Prime Minister Narendra Modi’s state visit to Washington, India and the US 

announced a decision to finalise a strategic framework for human spaceflight cooperation. It was 

also revealed that  Indian and American space agencies,  Indian Space Research Organisation 

(ISRO) and National Aeronautics and Space Administration (NASA), would mount a joint effort to 

enable an Indian astronaut to travel to the International Space Station (ISS) by 2024.

The announcement came as a surprise. Till then, it was understood that the first Indians to travel to 

space after Rakesh Sharma’s historic flight in 1984 would ride the Gaganyaan mission which ISRO 

had been preparing for since 2018, when Modi unveiled India’s ambition to send humans into 

space by 2022. The 2022 timeline could not be adhered to. But astronauts had been selected and 

trained, and systems were under development and being tested.

The 2023 announcement offered India an opportunity to get real-life experience for one of  its 

astronauts ahead of the Gaganyaan mission.

Only three nations — the US, Russia and China — have a human spaceflight programme of their 

own. Shubhanshu Shukla’s flight, which came about on the back of the 2023 announcement, is 

thus being seen as another preparatory step ahead of the Gaganyaan mission.

A growing partnership

It  has since emerged that  the 2023 announcement  was the result  of  at  least  a  few years  of 

discussions between India and the US. Their space agencies have been working on a joint NISAR 

(NASA-ISRO Synthetic Aperture Radar) mission for over a decade now, enabling a closer-than-

ever partnership. That mission is finally ready now, and likely to be launched in the next few weeks 

from Sriharikota, Andhra Pradesh.

The  need  to  further  strengthen  their  partnership,  possibly  through  a  joint  human  spaceflight 

programme,  had  been  broached  several  times  during  these  interactions.  This  took  place 

particularly  after  ISRO  demonstrated  its  advanced  capabilities  with  missions,  such  as 

Chandrayaan and Mangalyaan, and the development of sophisticated space systems.

This closer collaboration was formalised a couple of months after Modi’s Washington visit in June 

2023,  when India  signed the  Artemis  Accords,  a  US-devised set  of  principles  for  responsible 

behaviour and cooperation in space exploration, particularly in lunar and deep planetary missions.

It  paved the way for  unprecedented collaboration  between the two countries  in  space-related 

matters, the first benefits of which have begun to unfold with the Axiom-4 mission.

Axiom Space’s invitation

Shortly after the Artemis Accords were signed, Axiom Space, a private US-based space company, 

invited India to participate in its mission to the ISS. Axiom Space has been the first and till now the 

only beneficiary of a NASA programme to enable private US industry to send commercial crewed 

missions to low-earth orbits and the ISS. This is part of NASA’s endeavour to build capabilities in 

the private sector while it focuses on science and planetary exploration.

Axiom  Space  has  sent  three  multinational  missions  to  the  ISS  so  far,  each  carrying  four 

astronauts. The inaugural mission, in 2022, marked the first instance of an all-private crew making 
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its way to the ISS. None of the astronauts were affiliated to, or selected by, any national space 

agency,  though  one  of  them  had  been  a  former  NASA  astronaut.  The  other  three  were 

businessmen.

The second mission in 2023 also had three private individuals, and was commanded by Peggy 

Whitson, a former NASA astronaut and the world record holder for having spent the maximum 

number of days in space. The third mission last year had an all-European crew, with the first 

Turkish national to ever go into space.

For its fourth mission on Wednesday, on which Shukla will travel to the ISS, Axiom Space invited 

three countries who had last been to space more than 40 years ago — India (1984), Hungary 

(1978) and Poland (1980) — with Whitson named commander once again. Aptly, the mission has 

been themed ‘Realize the Return’.

https://indianexpress.com/article/explained/explained-sci-tech/explained-realising-the-return-how-

an-indian-became-part-of-axiom-4-10057516/

*

Explained:  Why  scientists  study  tardigrades,  tiny  eight-
legged ‘water bears’, in space

Source: The Indian Express, Dt. 10 Jun 2025

Among the scientific  experiments  astronaut  Shubhanshu Shukla  will  undertake during his  two 

week stay at the International Space Station (ISS) is one that will examine the revival, survival, and 

reproduction of tardigrades in space. What is the Voyager Tardigrades experiment? And why do 

scientists study these microscopic, eight-legged organisms?

First, what are tardigrades?

Tardigrades, also known as “water bears”, are robust aquatic animals that have been around for 

roughly  600  million  years,  400  million  years  before  dinosaurs  walked  the  planet.  They  have 

survived all  the five major mass extinction events to have taken place thus far,  and scientists 

believe they could be around long after humanity has died out.

Tardigrades  can  be  found  almost  everywhere  — from the  highest  mountains  to  the  deepest 

oceans.  Their  most  common habitat,  however,  is  the thin film of  water  found on mosses and 

lichens, which bestows upon these animals the moniker of “moss piglets”.

Why do scientists study tardigrades?

Although  these  micro-animals  were  discovered  in  1773  by  German  zoologist  Johann  August 

Ephraim Goeze, they have become a subject of intensive research in the past few decades. This is 

because  tardigrades  are  remarkably  resilient  creatures,  known  to  survive  in  the  harshest  of 

conditions. Water bears have been known to withstand temperatures as low as minus 272.95 

degrees Celsius or as high as 150 degrees Celsius;  endure ultraviolet  radiation of  space and 

pressures of 40,000 kilopascals (equivalent to what can be experienced at a depth of 4 km under 

the ocean’s surface); and live after being stored in a freezer for 30 years, according to a report by 

Front Line Genomics.
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A  better  understanding  of  tardigrades’  survival  mechanisms  can  potentially  have  several 

applications: from helping scientists develop more resilient crops to creating advanced sunscreens 

to preserving human tissues and organs for transplantation.

Why are tardigrades so resilient?

Siddharth Pandey, an affiliate research scientist with US-based Blue Marble Space Institute of 

Science, told The Indian Express that tardigrades owe their incredible resilience to cryptobiosis, a 

state in which organisms bring their metabolism to a near-complete standstill in the face of adverse 

environmental conditions. Tardigrades can reduce their metabolism to less than 0.01% of normal, 

and drop their water levels by more than 95%, a state called anhydrobiosis.

Both anhydrobiosis and cryptobiosis result in the emergence of a durable shrunken state, called 

tun, in which tardigrades are able to withstand extreme conditions. Also, these animals produce 

unique proteins such as cytoplasmic-abundant heat soluble (CAHS) proteins which are key to their 

resilience.  “These  [proteins]  form  a  gel-like  matrix  within  their  cells,  vitrifying  and  protecting 

essential  cellular  components  from  destruction.  This  allows  them  to  withstand  extreme 

temperatures, radiation, and the vacuum of space,” Pandey said.

What does the Voyager Tardigrades experiment seek to do?

Scientists will take tardigrades to the ISS in a state of tun, before reviving them and examining the 

effects of space radiation and microgravity on their biological processes. The primary objective of 

the experiment is to identify the genes that are responsible for making these animals resilient. In 

other words, scientists hope to pinpoint the specific molecular machinery that enables tardigrades’ 

survival and DNA repair in space.

This  will  help  scientists  develop  strategies  to  protect  astronauts  during  long-duration  space 

missions, and preserve biological materials for extended space travel. For instance, the survival 

mechanisms of tardigrades can be used to come up with strategies that better shield astronauts 

from space radiation,  or  counteract  muscle and bone density loss experienced during lengthy 

space stays.

Have tardigrades been taken to space before?

Tardigrades have been a part  of  space missions since 2007,  when some 3,000 moss piglets 

hitched a ride to space aboard the European Space Agency’s Foton-M3 mission. The tardigrades, 

in a state of tun, were kept in a little round box on the side of the spacecraft whose lid was opened 

in space. Upon returning to Earth, they were rehydrated and examined. The German and Swedish 

scientists undertaking the experiment found that not only did many water bears survive the harsh 

space environment, some were also able to reproduce successfully.

“While exposure to UV radiation did cause some damage and reduce survival rates slightly, the 

experiment confirmed that the vacuum of space alone was not a barrier to their survival, solidifying 

their status as one of Earth’s most durable organisms,” Pandey said. The experiment also made 

tardigrades the first animal to survive exposure to space. Before water bears, animals had only 

survived space in the safety of a spaceship or space suit.

https://indianexpress.com/article/explained/explained-sci-tech/explained-why-scientists-study-

tardigrades-tiny-eight-legged-water-bears-in-space-10057561/

*
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