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*
Army to test locally made gun that shoots and scoots in 85 

seconds

Source: Hindustan Times, Dt. 08 Jul 2025

The Indian Army is set to conduct trials to assess the performance of a locally made mounted gun 

system that can shoot and scoot in 85 seconds -- a capability that allows the 30-tonne weapon to 

swiftly  relocate  and  evade  counter-battery  fire,  senior  Defence  Research  and  Development 

Organisation (DRDO) officials said on Monday.

The army has written to the DRDO’s Ahmednagar-based Vehicles Research and Development 

Establishment (VRDE), asking it to make the mounted gun system (MGS) available for extensive 

trials in different terrains and weather conditions, VRDE chief GRM Rao said at a briefing on the 

weapon’s capabilities and how it stacks up against similar systems in service worldwide including 

French Caesar and Israeli ATMOS 2000 systems.
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The MGS is a 155mm/52 calibre truck-mounted howitzer that can fire six rounds in a minute and 

hit targets more than 45 km away. Here, 155mm denotes the diameter of the shell and calibre 

relates to barrel length.

The mounted gun system (MGS) at Ahmednagar-based Vehicles Research and Development  

Establishment (VRDE).

The MGS is based on the indigenous advanced towed artillery gun system (ATAGS),  already 

ordered by the defence ministry to boost the army’s firepower. In March, the defence ministry 

signed two contracts worth 6,900 crore with Bharat Forge Limited and Tata Advanced Systems₹  

Limited for 307 locally made ATAGS along with high mobility towing vehicles.

“The MGS performed well during internal trials by VRDE at Balasore and Pokhran. It meets the 

qualitative  requirements  laid  down  by  the  army.  The  Russia-Ukraine  war  has  shown  the 

effectiveness of high mobility artillery,” said Rao, referring to truck-mounted Caesar guns deployed 

by Ukraine in the war. The internal trials saw the MGS fire more than a hundred rounds.

DRDO has developed the MGS and transferred technology to Bharat Forge Limited for production. 

The  army  needs  700  to  800  such  guns  with  enhanced  mobility  and  superior  firepower.  The 

defence ministry floated a tender two years ago for  300 mounted gun systems and the firms 

competing for  the order include Bharat  Forge Limited,  Tata Advanced Systems Limited,  Adani 

Defence and Aerospace (in partnership with an Israeli firm) and Advanced Weapons Equipment 

India Ltd (a defence public sector undertaking), HT learns.

The upcoming evaluation of the DRDO-Bharat Forge gun by the army is not under the competitive 

bidding process initiated by the ministry in 2023 but a parallel testing of the MGS, said another 

senior DRDO official, adding it has an indigenous content of up to 85%. It will go in for trials again 

as part of the competitive bidding process.

“The ATAGs is  already on order  and the MGS is  the same gun system mounted on an 8X8 

wheeled vehicle with shock absorbing stabilisers, blast resistant armoured cabin, on board silent 

electric power system and integrated electronic controller. The testing of MGS by the army before 

the field trials involving other competitors is expected to give it a head start,” the second official 

said.

The ATAGS order was split between Bharat Forge Limited, which emerged as the lowest bidder for  

the tender and will manufacture and supply 60% of the guns, while the remaining 40% will be 
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produced by Tata Advanced Systems Limited. ATAGS will replace the vintage and smaller calibre 

guns held by the army.

The DRDO began the ATAGS project in 2013 to replace older army guns with a modern 155mm 

artillery gun system. It partnered with the two private firms to manufacture the gun.

High mobility artillery is a technology gap which needs to be addressed, said a third official. “The 

MGS is a viable solution. The advantage of this system is that it can be rapidly deployed and 

matches the mobility of mechanised forces. It can destroy enemy targets and move out before 

retaliatory fire takes place. Adding mobility to artillery guns enhances their lethality and firepower,” 

he added.

In December 2024, the defence ministry signed a 7,629-crore contract with Larsen & Toubro for₹  

100 more self-propelled K9 Vajra-T guns that  are being manufactured locally  with  technology 

transfer from South Korean firm Hanwha Techwin. That was a repeat order for the K9 Vajra-T guns 

--- the army has so far inducted 100 such guns under a 2017 contract.

The army plans to enhance its firepower, with a greater emphasis on mobility, precision attacks, 

range, quick strikes and survivability as it ramps up efforts to buy an array of weapons, including 

guns, rocket systems and missiles.

The linchpin of this capability boost, which will cost tens of thousands of crores, is a five-pronged 

strategy  evolved  after  an  assessment  of  what  the  artillery  regiments  need  for  battlefield 

supremacy. The strategy hinges on equipping all regiments with advanced 155mm artillery gun 

systems,  inducting  missiles  and  rockets  with  longer  ranges  and  precision,  lethal  ammunition, 

reorganisation of surveillance and target acquisition units, and shortening the sensor-to-shooter 

loop for swift detection and destruction of targets.

The army has drawn some lessons from the Russia-Ukraine war.  These include the need for 

deployment of more self-propelled and mounted gun systems for improved mobility, missiles and 

rockets with superior range, ensuring increased survivability against the enemy and optimising the 

use of drones.

All  gun  systems bought  during  the  last  five  to  six  years  (and  those  in  the  process  of  being 

procured) to enhance the artillery’s lethality, reach and versatility are indigenous except the M777 

ultra-light howitzers that were imported from the US.

https://www.hindustantimes.com/india-news/army-to-test-locally-made-gun-that-shoots-and-

scoots-in-85-seconds-101751889020033.html

*
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For indigenous defence push, Rajnath Singh stresses swift 

decision-making 

Source: The Hindu, Dt. 08 Jul 2025

The valour  displayed during Operation Sindoor  and the demonstration of  domestic  equipment 

during the operation have further increased the global demand for India’s defence equipment, said 

Defence Minister Rajnath Singh in Delhi on Monday.

Union Defence Minister Rajnath Singh with Chief of Defence Staff General Anil Chauhan during  

the inauguration of Controllers’ Conference 2025 hosted by the Defence Accounts Department, at  

DRDO Bhawan in New Delhi on July 7, 2025.

He was addressing the Controllers’ Conference of the Defence Accounts Department (DAD) where 

he  emphasised  the  department’s  critical  role  in  strengthening  the  operational  readiness  and 

financial agility of the Armed Forces.

“Our effort is to ensure that decisions are taken swiftly so that we can begin manufacturing larger  

engines right here in India and that this journey begins with the hands of Indians,” he added, 

reaffirming the government’s commitment to building advanced indigenous defence manufacturing 

capabilities.

“The world is looking at our defence sector with new respect. A single delay or error in financial 

processes can directly affect operational preparedness,” he said.  He also called on the DAD to 

evolve from a ‘controller’ to a ‘facilitator’ in sync with the increasing participation of the private 

sector in defence.

“Most of the equipment we once imported is now being made in India. Our reforms are succeeding 

because of the clarity of vision and commitment at the highest level,” he added.

Addressing  the  larger  geopolitical  context,  Mr.  Singh  mentioned  the  rising  global  military 

expenditure,  reaching  $2.7  trillion  in  2024  as  per  Stockholm  International  Peace  Research 
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Institute, and stated that this opens up tremendous opportunities for India’s indigenous defence 

industries.

“Until recently, defence budgets were not seen as part of the national economy. Today, they are 

growth drivers,” he asserted.

‘New phase of re-armament’

The Defence Minister mentioned that India, along with the rest of the world, is entering a new 

phase of re-armament, marked by capital-intensive investments in the defence sector. He urged 

the department to incorporate Defence Economics in their planning and assessments, including 

social impact analysis of research and development (R&D) projects and dual-use technologies.

Mr. Singh also referred to the recently launched Research, Development and Innovation (RDI) 

Scheme  with  a  budget  of  1  lakh  crore,  which  prioritises  defence  sector  innovation  and₹  

procurement of high-end technology.

He praised the department’s new motto – ‘Alert, Agile, Adaptive’, and noted that these are not  

mere  words,  but  a  reflection  of  the  work  culture  required  in  today’s  rapidly  evolving  defence 

environment.

“Peace time is nothing but an illusion. Even during periods of relative calm, we must prepare for 

uncertainty.  Sudden developments  can force a  complete  shift  in  our  financial  and operational 

posture. Whether it’s stepping up equipment production or adapting financial processes, we must 

be ready with innovative techniques and responsive systems at all times,” he stated.

“At the place where you are working, if you make even a small mistake, then the soldiers do not 

get the necessary resources on time. Due to our negligence, there can be a problem in budget 

allocation and it directly affects operational readiness,” he emphasised.

https://www.thehindu.com/news/national/peace-time-is-nothing-but-illusion-defence-minister-

rajnath-singh/article69783441.ece

*

Post Operation Sindoor, private sector may see big push for 

defence manufacturing 

Source: The Indian Express, Dt. 08 Jul 2025

WITH A specific thrust on the need to “leverage the buying power” of the government, authorities 

are learnt  to  have reached out  to  industry  bodies and multiple  private defence manufacturing 

companies to elicit active participation in defence manufacturing. There is likely to be a greater 

push  for  enhanced  indigenous  arms  manufacturing  of  items  such  as  artillery  guns,  missiles, 

loitering and precision-guided munitions, and military-grade drones in the backdrop of Operation 

Sindoor.

The  government  is  pivoting  towards  a  leaner  equipment  procurement  model  that  involves 

leveraging the private sector to a much greater extent, giving key players visibility in terms of future 

orders and taking recourse to provisions such as deemed licensing to tide over procedural hurdles.

Specific measures on the anvil include plans to compress procurement schedules to around two 

years from an average of about six years currently for big orders, as was done for the Rafale 

Marine aircraft procured by the Navy, a top government official told The Indian Express.
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A model  involving  research  and  development  (R&D)  by  public  sector  undertakings  (PSUs), 

sometimes jointly with the private sector players, and the production then being entrusted to the 

private company, as was done for DRDO-designed 5.56x45mm CQB Carbine that is now being 

manufactured by Bharat Forge after a tender process, is likely to be replicated for more equipment. 

In case of drones, the idea is to shortlist up to five manufacturers of civilian drones that have the 

capacity to expand to military-grade ones, and offer them government support for technology tie-

ups and order book guidance.

While the private sector defence manufacturing companies were asked to step up their production 

during the escalation in hostilities between India and Pakistan in May following the Pahalgam 

terror attack, with many responding by a three-shift production operation, the renewed push is now 

being made to boost domestic defence production and fully “harness the power of industry”, the 

official said.

“The government has clearly stated its intent of not being restrictive in its spending powers for  

defence. We have to harness the power of industry, whether it is PSUs, private sector companies 

or startups. They have to leverage the buying power of the government. And, this should trigger 

private  investment  to  ensure  a  diversified  industrial  ecosystem,  especially  for  small  arms 

manufacturing. The private sector, including the MSMEs, need to step up to fully make use of the 

situation, defence manufacturing can’t be confined to just the public sector,” the official said. The 

focus would also be on export of items where India has “good capacity”, including high-demand 

items such as 155mm shells due to the ongoing conflict in Europe.

Defence procurement norms revision

The government is also working towards revising the Defence Acquisition Procedure (DAP) 2020 

to streamline the defence procurement process. A compression of the documentation manual, co-

development  with  the  Defence  Research  and  Development  Organisation  (DRDO),  and  a 

competitive bidding procurement procedure through tenders and not nominations are going to be 

the key focus areas for the proposed DAP 2025 that is likely to be ready in about eight months. 

Efforts  are  underway  to  make  DAP 2025 less  voluminous  and  more  practical,  especially  the 

broader objective of fostering private participation in India’s defence sector.

Area of thrust

GIVEN THAT the nature of warfare is changing, an area where there is likely to be a greater thrust  

post-Op Sindoor is standoff weapons, including missiles, drones. The government is also working 

to update its Defence Acquisition Procedure to streamline the procurement process, elicit greater 

industry participation, and compress acquisition timelines.

In case of drones, three to five manufacturers have some capacity to expand from civilian drones 

to military-grade ones. Given that this market is a monopsony — the government as the only buyer 

— the plan is to use its buying power to give visibility in terms of orders to that manufacturing 

ecosystem. There is also a renewed focus on a consortium approach, involving PSUs and private 

companies. A model could involve R&D by PSUs such as DRDO, sometimes in partnership with 

the private sector players, and the production then being left to the private company. The intent is 

to encourage these layers through orders and give them some visibility into the future orders so 

that they start investing in this area, including tying up with the technologies from abroad. “We will  

try to ensure this by speeding up procurement and by giving them visibility in terms of orders,” an 

official said.
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The DRDO-designed 5.56x45mm CQB Carbine, now being manufactured by Bharat Forge, after 

being selected as the lowest bidder in the Army’s procurement tender for over 4.23 lakh carbine 

units, is a case in point. This carbine, developed by the Armament Research and Development 

Establishment and Bharat Forge, is a close-quarter battle weapon intended for urban warfare and 

counter-insurgency operations.

Compressing field evaluation trials is already something that is work-in-progress, the official said. 

The acquisition of the Rafale Marine aircraft, which was done in about 24 months as against the 

typical  time  frame  of  5-6  years  for  a  big  order,  is  serving  as  a  key  example  for  reduced 

procurement  timeline.  The  Inter-Governmental  Agreement  between  India  and  France  of  the 

contract for India’s acquisition of 26 Rafale Marine to equip the Indian Navy was signed in April 

2025. This contract followed the announcement in July 2023 of the selection of the Rafale Marine,  

for which the Indian Navy will be the first user outside France, after an international consultation 

process.

Defence expenditure push

While there may not be an immediate need for revision of the record defence budget, officials said 

there could be a slight increase in spending over and above the allocated amount in the Budget for  

2025-26. “We are well  on track for defence spending in the first quarter. Larger procurements 

anyway take time, the contracts are of around 5 years duration, but rest of the spending is on 

track. Till the end of June, around 17-18 per cent of the defence modernisation budget has been 

spent. There might be a slight upward revision, we’ll see when we reach that stage,” the official  

said.

According to the latest data by the Controller General of Accounts, the Ministry of Defence had 

spent 14 per cent or Rs 24,730 crore till May-end out of its total budgeted capital expenditure Rs 

1.8 lakh crore for FY26. The Ministry had spent just 4 per cent of its budgeted amount in the 

corresponding period of the previous financial year.

Emergency procurement is also likely to account for about 15 per cent of the overall allocation this 

year, much of that initiated during Operation Sindoor. That, combined with the stepped up pace of 

current expenditure, officials expect the allocation to be fully protected at the revised estimate 

stage and if there are additional requirements, the Ministry of Finance has assured the Ministry of 

Defence that on capex, there would be no constraint on the Rs 1.8 lakh crore spend.

https://indianexpress.com/article/business/post-operation-sindoor-private-sector-may-see-big-

push-for-defence-manufacturing-10112512/

*

India ramps up efforts to build heavy engines  

Source: The Tribune, Dt. 08 Jul 2025

In the wake of Operation Sindoor, the Ministry of Defence is ramping up efforts to build indigenous 

high-powered engines for fighter jets, transport aircraft and naval warships — a key move to cut 

dependence on imports and boost self-reliance in defence manufacturing.

Speaking at a Defence Accounts Department (DAD) event on Monday, Defence Minister Rajnath 

Singh  said,  “Our  effort  is  to  ensure  that  decisions  are  taken  swiftly  so  that  we  can  begin 

manufacturing larger engines right here in India.”
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While Singh did not specify which engines he was referring to, sources confirmed they include 

propulsion systems for fighter aircraft  and large naval vessels, both of which currently rely on 

imported engines.

At present, India’s Tejas Mark-1A fighter jets run on the GE F404 engine, whose delayed supplies 

have stalled deliveries from Hindustan Aeronautics Limited (HAL) to the Indian Air  Force. The 

larger F414 engine, intended for the Tejas Mark 2, will be produced in India under a joint venture 

between GE and HAL, involving technology transfer — a project Singh discussed last week with 

his US counterpart, Pete Hegseth.

India also plans to build a more powerful engine in collaboration with France’s Safran to power its 

upcoming 13-tonne Indian Multi-Role Helicopter (IMRH), expanding on their existing partnership 

for helicopter engines.

Naval warships, particularly larger vessels, are currently powered by General Electric’s CODAG 

(combined  diesel  and  gas)  systems,  which  India  is  also  looking  to  replace  with  domestic 

alternatives.

https://www.tribuneindia.com/news/india/india-ramps-up-efforts-to-build-heavy-engines/

*

Japan Coast Guard ship arrives at Chennai Port

Source: The Pioneer, Dt. 08 Jul 2025

*
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Op  Sindoor  exposes  strategic  gaps  in  foreign,  defence 

policies  

Source: The Tribune, Dt. 08 Jul 2025
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*

Shukla  speaks  to  ISRO  chief  from  space,  shares  his 

experience

Source: Hindustan Times, Dt. 08 Jul 2025

Group Captain Shubhanshu Shukla spoke to Isro chairman V Narayanan on Sunday — their first 

conversation since Shukla scripted history as the sole Indian astronaut to reach the International 

Space Station (ISS).

Shukla’s call to Narayanan, also secretary of the department of space, was an acknowledgment of 

the Indian space agency’s team’s efforts in ensuring his safe travel to the ISS. According to Isro, 

Narayanan, during the call, expressed his keen interest in Shukla’s well-being and inquired about 

the various scientific experiments and activities being conducted on the ISS.
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As part of the Axiom-4 mission, Group Captain Shubhanshu Shukla who serves as the mission  

pilot is more than halfway through the 14 days on ISS where he is conducting seven home-grown  

experiments and five scientific investigations as part of Isro-Nasa collaboration.

As part of the Axiom-4 mission, Shukla who serves as the mission pilot is more than halfway 

through the 14 days on ISS where he is conducting seven home-grown experiments and five 

scientific  investigations  as  part  of  Isro-Nasa  collaboration.  Expressing  his  gratitude  to  PM 

Narendra Modi for the for providing him with this “incredible opportunity to represent India on the 

ISS”, Shukla also shared updates on the progress of the experiments, activities being carried out 

on ISS and various challenges being addressed.

“The  Chairman  emphasised  the  significance  of  documenting  all  experiments  and  activities 

meticulously after Shubhanshu’s return to Earth, as this will provide valuable insights and inputs 

for the development of India’s human spaceflight program, Gaganyaan,” read the press statement. 

The Gaganyaan programme aims to demonstrate India’s capability to launch a crewed spacecraft 

into low Earth orbit. “The experiences and knowledge gained from this mission will be crucial for its 

success. Shubhanshu Shukla’s ISS mission has been executed under the Isro-Axiom Spaceflight 

agreement,” said Isro.

The discussion was attended by several senior Isro officials who discussed various aspects of the 

mission and the experiments being conducted.  Narayanan reiterated that  the entire Isro team 

continues to work closely to support him throughout the mission. Prior to the mission, Narayanan 

had regular  meetings with  Shukla  and provided guidance on the scientific  objectives  and the 

importance  of  the  mission  for  India’s  space  programme.  He  also  interacted  with  Prasanth 

Balakrishnan Nair, the standby astronaut, to ensure all necessary preparations were in place for a 

successful mission.

Senior officials who were part of the call include Unnikrishnan Nair, director of Vikram Sarabhai 

Space Centre and chairman of the Program Management Council for Human Space Programme, 

M Mohan, director  of  Liquid Propulsion Systems Centre (LPSC),  Padmakumar ES, director  of 

ISRO  Inertial  Systems  Unit  (IISU),  M  Ganesh  Pillai,  scientific  secretary  of  ISRO,  and  N 

Vedachalam, former LPSC director.

https://www.hindustantimes.com/india-news/shukla-speaks-to-isro-chief-from-space-shares-his-

experience-101751914596097.html

*
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Explained: Its eye on dark mysteries, Rubin will reveal the 
cosmos like never before 

Source: The Indian Express, Dt. 08 Jul 2025

The observatory | It is named after American astronomer Vera C Rubin (seen on right), who  

provided evidence about dark matter for the first time in the 1970s

How WAS the Milky Way formed? Does our Solar System have a ninth planet? Is there an asteroid 

that can pose a threat to Earth? What are dark energy and dark matter?

These are some of the questions that the Vera C Rubin Observatory, which released its first test  

images last month, is expected to answer. Located 8,684 feet above sea level atop the Cerro 

Pachón mountain in the Chilean Andes, the observatory will provide comprehensive images of the 

night sky unlike anything astronomers have seen before.

A technical marvel

The centrepiece of the observatory is the Simonyi Survey Telescope. This device is unique for 

three main reasons.

WIDE FIELD OF VIEW: Astronomers typically use the size of the visible surface of the full Moon to 

describe a telescope’s field of view. The Hubble Space Telescope observes around 1% of the full 

Moon’s disc, and the James Webb Space Telescope around 75% — using such telescopes is like 

looking into space through a straw.

The Rubin’s telescope, however, is so wide-eyed that it effectively observes an area of the sky 

equivalent to at least 40 full Moons arranged next to one another. This is made possible due to its 

distinct design comprising three differently curved mirrors: a primary mirror with a diameter of 8.4 

metres, a secondary mirror with a diameter of 3.5 m, and a tertiary mirror with a diameter of 5 m.

The primary mirror captures celestial  light  and reflects it  upward to the secondary mirror.  The 

secondary mirror then bounces the light to the tertiary mirror, which is the inner part of the primary 

mirror. From here, the light is sent up into a camera at the centre of the secondary mirror. This 

complex light path allows the camera to capture a large slice of the sky in a single image.
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LARGEST DIGITAL CAMERA: The telescope has the largest digital camera in the world. It is the 

size of a small car, weighs 2,800 kg, and boasts a staggering resolution of 3,200 megapixels (the 

latest iPhone 16 Pro Max has a 48-megapixel camera). The camera can produce an image so rich 

in detail that it would take a wall of 400 ultrahigh-definition TV screens to display it in full.

Also, the telescope is designed in such a way that the camera’s image sensors (which convert light 

into electrical signals that form digital images) will help scientists spot objects 100 million times 

dimmer than those visible to the naked eye. This makes the camera sensitive enough to capture a 

candle from thousands of kilometres away.

The camera has six filters designed to capture light from different parts of the electromagnetic 

spectrum. This will help astronomers gather information about various celestial objects based on 

the type of light they emit. For instance, young and hot stars emit ultraviolet light, whereas faint 

and distant red galaxies appear in infrared light.

RAPID MOVEMENT: It is not easy to move large telescopes. They usually take around 10 minutes 

to adjust their position so as to ensure that sensitive components do not wobble around during the 

movement. Scientists have to plan what they want to observe, and when, in advance.

The Simonyi Survey Telescope is the fastest-slewing telescope in the world, and takes just five 

seconds to move and settle from one target  to another.  This speed is due to the telescope’s 

compact structure (owing to the three-mirror design), and its mount which floats on a film of oil.

Such speed will allow the telescope to snap up to 1,000 images a night, meaning it can capture the 

whole sky in just three days. Unlike other observatories, scientists at Rubin will not have to choose 

their targets.

“In  a  traditional  observation,  you  decide  on  a  target  in  a  part  of  the  sky  and  you  take  your 

telescope there. As we [the Rubin Observatory] are going to scan the whole sky, we will not start 

from a standard point A, and then move sequentially to different positions. We have instead built a 

script that will decide where to point at what time in the night,” Kshitija Kelkar, a senior operations 

specialist at the Rubin Observatory, told The Indian Express on a video call.

Revolution in making

The Vera Rubin Observatory will constantly scan the sky of the southern hemisphere for 10 years, 

gathering  20  terabytes  of  astronomical  data  each  night.  The  observatory’s  software  will 

automatically compare new images with older ones and generate an estimated 10 million alerts 

per night for each change detected in the sky.

Scientists hope that this treasure trove of data will help solve some of the biggest mysteries of the 

universe, and discover numerous celestial objects such as comets and asteroids. On June 23, 

when the first test images of the observatory were released, astronomers at the Rubin Observatory 

said  that  its  software had identified  2,104 brand-new asteroids  — including seven near-Earth 

objects — with merely 10 hours of engineering data.

The observatory is expected to catalogue more than five million asteroids, and roughly 100,000 

near-Earth objects over the next 10 years, tripling today’s inventory. It will become fully operational 

by the end of the year.

Jake Kurlander, a researcher at the University of Washington, told Earth.com, “It took 225 years of 

astronomical observations to detect the first 1.5 million asteroids… Rubin will double that number 

in less than a year.”
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The observatory will also play a crucial role in expanding our knowledge about the nature of dark 

matter and dark energy. While galaxies, stars, and planets make up 5% of the universe, dark 

energy makes up about 68%, and dark matter about 27%.

Scientists  have  known  about  these  entities  for  decades  —  the  observatory  is  named  after 

American astronomer Vera C Rubin, who provided evidence about dark matter for the first time in 

the 1970s — but not much is understood about dark energy and dark matter.

Kelkar  said,  “Rubin will  be able to produce a very high definition map of  the structure of  the 

universe that is the best possible way to understand dark matter and dark energy.”

https://indianexpress.com/article/explained/explained-sci-tech/explained-its-eye-on-dark-mysteries-

rubin-will-reveal-the-cosmos-like-never-before-10112490/

*

Tiny  loops  in  Solar  Corona  can  unveil  Sun's  hidden 

explosive secrets 

Source: Press Information Bureau, Dt. 07 Jul 2025

A new breakthrough from astronomers reveals a dazzling world of miniature plasma loops in the 

lower layers of the Sun's atmosphere. These are so small and short-lived, that they have stayed 

hidden until now. However, they hold clues to one of the Sun’s deepest mysteries --how it stores 

and unleashes magnetic energy.

While the Sun may appear calm to our eyes, beyond the glowing surface of the Sun lies a much 

less dense yet highly dynamic atmosphere made of plasma and shaped by magnetic fields. Among 

the most intriguing features of the Sun’s outer layer are coronal loops, arc-like beautiful structures 

of hot plasma that glow at a temperature over a million degrees. While these large loops in the 

solar  corona,  or  outer  atmosphere,  have  long  been  studied,  scientists  are  now  also  paying 

attention to miniature counterparts of these loops.

These miniature loops are about 3,000–4,000 kilometers long (roughly the distance from Kashmir 

to  Kanyakumari).  However,  they have a  width  of  less  than 100 kilometers.  This  makes them 

challenging to study, as they stay hidden in the lower layers of the Sun's atmosphere and are 

mostly unresolved by earlier telescopes. Astronomers at the Indian Institute of Astrophysics (IIA), 

an  autonomous  institution  of  the  Department  of  Science  and  Technology  (DST)  and  their 

collaborators used high-resolution imaging and spectroscopy to catch these elusive structures in 

action.

“These tiny loops live fast - and die young, lasting only a few minutes, making it extremely difficult 

to observe them and interpret their physical origins. Although they are small, these loops punch 

above their weight when it comes to understanding the Sun. They offer a new window into how 

magnetic energy is stored and released in the solar atmosphere on small scales”, said Annu Bura, 

a Ph.D. student at IIA and the first author of the paper published on this result.

The team used a combination of cutting-edge telescopes to investigate these small-scale coronal 

loops. They combined data from the Goode Solar Telescope at BBSO, NASA's Interface Region 

Imaging Spectrograph (IRIS) and the Solar Dynamics Observatory (SDO) to explore these loops 

across multiple wavelengths. Annu Bura added, "Our multi-instrument observation allowed us to 

analyze the loops not only in visible light but also in ultraviolet and extreme-ultraviolet wavelength, 
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revealing their behavior across the chromosphere, transition region and corona, the different layers 

of the Sun's atmosphere.”

Fig: Hα blue wing image showing a tiny loop (the elongated bright feature pointed by a black  

arrow). The background image is taken in extreme-UV with the NASA’s SDO satellite, showing  

large solar coronal loops. Data courtesy: SDO/AIA and BBSO/GST.

The H-alpha spectral line from Hydrogen atoms is a key line for probing the solar chromosphere 

which is just above the visible surface of the Sun. The team found that in the redder or longer 

wavelength part of this line, these loops appear as bright, delicate arcs similar to coronal loops and 

these were seen very clearly for the first time.

“We detected enormous broadening of  the width of  the spectral  line and intensified signals in 

spectral  lines  using  IRIS  spectroscopic  data,  indicating  highly  non-thermal  processes  due  to 

magnetic fields associated with their  origin.  This observation can be interpreted as a complex 

plasma process called magnetic reconnection,  in which tangled magnetic field lines snap and 

realign, unleashing bursts of energy, said Tanmoy Samanta, a faculty member at IIA and a co-

author of the study.

"We observed plasma jets erupting upward from the tops of these loops. These jets seem to share 

the  same  origin  as  the  loops,  suggesting  they  are  both  triggered  by  the  same  explosive 

reconnection event”, said Tanmoy Samanta. In fact, their formation echoes that of bigger jets in the 

solar corona, possibly driven by the eruption of tiny, nearly invisible solar filaments.

To understand the plasma temperature inside these loops, the team used an advanced technique 

called Differential Emission Measure analysis. The results showed plasma temperatures soaring 

above several million degrees —hot enough to shine in the extreme ultraviolet, visible in SDO's 

Atmospheric Imaging Assembly. “This behavior is puzzling as the loops have a height of around 1 

million metres and lie within the chromosphere, where plasma densities are much higher than the 

corona. It is quite difficult to heat the plasma to such a hot temperature”, said Jayant Joshi, a 

faculty member at IIA. He added, “future spectroscopic observation can help us to understand this 

puzzling behavior.”
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Looking ahead, future telescopes with even sharper chromospheric imagers and more sensitive 

magnetic field measurements—such as India’s proposed 2-meter aperture National Large Solar 

Telescope (NLST), planned near Pangong Lake in Ladakh—could help unlock even more secrets 

hidden within these small-scale solar features. The study is published in The Astrophysical Journal.

The study on this fundamental astrophysical topic of magnetized plasma loops was carried out by 

an international team led by Annu Bura, Tanmoy Samanta, Jayant Joshi from IIA and collaborators 

from NASA, the Max Planck Institute for Solar System Research (MPS) in Germany and the Big 

Bear Solar Observatory (BBSO) in USA.

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2142911

*
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