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Defence Technology 

 

1. Quick Reaction Surface-to-Air missiles (QRSAM) 
DRDO has successfully test-fired indigenously developed Quick Reaction Surface-to-Air missiles 
(QRSAM) from a test range off the Odisha coast. 
  
About QRSAM: 

1. It has been developed ǘƻ ǊŜǇƭŀŎŜ ǘƘŜ Ψ!ƪŀǎƘΩ ƳƛǎǎƛƭŜ defence system, and has 360-degree 
coverage. 

2. It uses solid fuel propellant and has a strike range of 25-30 km with capability of hitting 
multiple targets. 

3. It is capable of hitting the low flying objects. 
 

2. MiG-27 
On December 27, 2019 the Indian Air Force retired its fleet of MiG-27s. 
Key facts: 

¶ Commissioned into the Indian Air Force in 1985. 

¶ It was due to the jet's heroics during the Kargil war that the aircraft earned the nickname 
"bahadur" from Air Force pilots. 

¶ It is a single-engine, single-seater tactical strike fighter aircraft. 

¶ Initially developed in the erstwhile Soviet Union and later indigenously manufactured by 
the Hindustan Aeronautics Limited in India. 

¶ The MiG-27 is primarily ŀ ΨƎǊƻǳƴŘ ŀǘǘŀŎƪΩ ŀƛǊŎǊŀŦǘΣ whose main role is to conduct 
precision air strikes in battle while tackƭƛƴƎ ǘƘŜ ŀŘǾŜǊǎŀǊȅΩǎ ŀƛǊ ŘŜŦŜƴŎŜǎΦ 

 

3. Prithvi-II missile 
¶ It is a surface-to-surface tactical missile with a strike range of 350 km. 

¶ It is developed by DRDO under Integrated Guided Missile Development Program (IGMDP). 

¶ It is capable of carrying 500 to 1,000 kg of warheads, both conventional as well as nuclear. 

¶ The state-of-the-art missile is powered by liquid propulsion twin engines. 

¶ It uses an advanced inertial guidance system with maneuvering orbit to hit its target. 

¶ It was inducted into armour of the defence forces in 2003. 
 

4. Pinaka Guided Weapons 
The indigenously developed Pinaka Guided Weapons System was successfully tested. 

¶ Pinaka rocket systems are developed by Defence Research and Development 
Organisation (DRDO). 

¶ The rocket system was named after Pinaka, the bow of Lord Shiva. 

¶ It was initially a 30 to 40 km range rocket. Its range was increased 70 to 80 km with 
Pinaka Mark II. 

 

5. BrahMos Missile 
¶ It flies almost three times the speed of sound at Mach 2.8. 

¶ The missile has been jointly developed with Russia and is named after the rivers Brahmaputra 
and Moskva in Russia. 

¶ It is a medium-range ramjet supersonic cruise missile and has a range of 290 km. 

¶ It is extremely difficult to be intercepted by surface to air missiles deployed on leading 
warships around the world. 

¶ The BrahMos is the fastest cruise missile of its class in the world. 
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¶ The range of the BrahMos missile can be extended up to 400 km as certain technical 

restrictions were lifted after India became a full member of the Missile Technology Control 
Regime or MTCR in 2016. 

¶ It is a multiplatform i.e it can be launched from land, air, and sea and multi capability 
missile with pinpoint accuracy that works in both day and night irrespective of the weather 
conditions. 

¶ The missile is operational with the Indian Army, Navy and Air Force. 
 

6. Air Independent Propulsion (AIP) System 
The indigenous Air Independent Propulsion (AIP) system to enhance the endurance of 
conventional submarines being developed by the Defence Research and Development 
Organisation (DRDO) reached a milestone with the successful operation of a land-based 
prototype. All Scorpene submarines of the Navy are planned to be equipped with an AIP module 
in due course. 
 
What is Air-independent propulsion? 
It is any technology which allows a non-nuclear submarine to operate without the need to 
access atmospheric oxygen (by surfacing or using a snorkel). 
It can augment or replace the diesel-electric propulsion system of non-nuclear vessels. 
It is based on the combustion of stored oxygen and ethanol to augment battery-powered 
propulsion. 
  
Significance of AIP: 

¶ AIP significantly improves stealth because it enables a submarine to generate electricity 
for services and battery charging and propulsion while completely submerged. 

¶ AIP systems also generate electricity, powering a submarine to operate and also generate 
oxygen, lighting and amenities for crew. 

¶ The Non-nuclear submarines running on battery power or AIP can be virtually silent. 
 

7. Man Portable Anti-Tank Guided Missile 
¶ Man Portable Anti-Tank Guided Missile is an Indian third-generation fire-and-forget anti-tank 

guided missile. 

¶ Developed by DRDO. 

¶ Incorporated with state-of-the-art Infrared Imaging Seeker along with advanced avionics. 
 
[ƛǎǘ ƻŦ LƴŘƛŀΩǎ !ƴǘƛ ¢ŀƴƪ ƎǳƛŘŜŘ ƳƛǎǎƛƭŜΥ 

¶ DRDO Anti-Tank Missile. 

¶ Amogha missile. 

¶ Nag missile. 

¶ Man-Portable Anti-tank Guided Missile (MPATGM). 
 

8. NAG- ANTI-TANK GUIDED MISSILE (ATGM) 
¶ Indian Army has successfully conducted summer user trials of NAG, 3rd Generation Anti-Tank 

Guided Missile (ATGM). 

¶ The NAG missile is a third-generation anti-tank guided missile, which has top attack 
capabilities that can effectively engage and destroy all known enemy tanks during day and 
night. 

¶ It uses an imaging infrared seeker in lock-on-before- launch mode. 

¶ It is launched from NAG missile carrier (NAMICA) which is capable of carrying up to 6 combat 
missiles. 

¶ Range: Minimum-500 metres and Maximum- 4 kilometres. 

¶ Developed by DRDO. 
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9. Rustom 2 drone 
¶ Rustom 2 drone is a medium-altitude, long- endurance unmanned aerial vehicle developed 

by DRDO. 

¶ The objective of this drone is to carry out surveillance for the armed forces with an endurance 
of 24 hours. 

¶ The drone was developed for use by all three services of the Indian armed forces, primarily for 
intelligence, surveillance and reconnaissance (ISR) operations. 

¶ The medium-altitude prototype can fly at over 22,000 ft and is a long-endurance (MALE) UAV 
that has an approximate flight time of 20 hours. 

¶ It can fly at around 280 km/h and carry a variety of payloads like Medium Range Electro Optic 
(MREO), Long Range Electro Optic (LREO), Synthetic Aperture Radar (SAR), Electronic 
Intelligence (ELINT). 

 

10. Astra Missile 
¶ It is the indigenously developed Beyond Visual Range (BVR) air-to-air missile. 

¶ It is the first air-to-air missile developed by India.  

¶ It is an all-weather, state-of-the-art missile developed by DRDO and can engage and destroy 
enemy aircraft at supersonic speed (1.2 Mach to 1.4 Mach) in head-on (up to 80 km) and tail-
chase (up to 20 km) modes. 

¶ The 3.8 metre tall Astra is a radar homing missile and the smallest of the DRDO-developed 
missiles and can be launched from different altitudes. 

¶ It can reach up to 110 km when fired from an altitude of 15 km, 44 km when launched from an 
altitude of eight km and 21 km when fired from sea level. 

¶ It features mid-course inertial guidance with terminal active radar homing. 

¶ Astra has been integrated with Indian Air Force's Sukhoi Su-30MKI and will be integrated 
with Dassault Mirage 2000, HAL Tejas and Mikoyan MiG-29 in the future.  

 

11. Spike Missile 
¶ Indian Army places order for Israeli anti- tank Spike missiles. 

¶ Israeli anti-tank Spike missiles from Israel are multi- platform, cutting-edge precise, multi-
mission, and multi-range electro-optical missiles. These missiles have capabilities of fire, 
observe, update, fire-and- forget as well as allowing attack of hidden targets. 

¶ Israeli anti-tank Spike missiles are manufactured by Rafael Advanced Defense Systems Ltd. 

¶ These missiles have the capability of targeting anything at a range of four kilometers. These 
can be deployed in both plains and mountains. 

 

12. Varaha 
¶ It is an Indian Coast Guard Ship commissioned recently. 

¶ It will enhance the surveillance and patrolling capabilities of Indian Coast Guard and 
ǊŜƛƴŦƻǊŎŜ ǘƘŜƛǊ ǊƻƭŜ ŀǎ Ψ{ŜƴǘƛƴŜƭǎ ƻŦ ƻǳǊ {ŜŀǎΩ. 

¶ It is the fourth in series of seven 98-m Offshore Patrol Vessels (OPV) of Indian Coast Guard 
(ICG). 

¶ It has been designed and built indigenously by Larsen & Toubro (L&T) at its Katupalli ship 
building yard in North Chennai. 

 

13. SUBMARINE KHANDERI 
¶ aŀȊŀƎƻƴ 5ƻŎƪ {ƘƛǇōǳƛƭŘŜǊǎ [ƛƳƛǘŜŘ ŘŜƭƛǾŜǊǎ ǎŜŎƻƴŘ {ŎƻǊǇŜƴŜ ǎǳōƳŀǊƛƴŜάKHANDERIέ ǘƻ 

Indian Navy. 

¶ Mazagon Dock Limited (MDL), Mumbai, is manufacturing six Scorpene submarines under 
technology transfer from Naval Group of France under a 2005 contract worth $3.75 bn. 
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¶ ¢ƘŜ ǎǳōƳŀǊƛƴŜ ΨYI!b59wLΩ ƛǎ named after the wide snouted Saw fish, a deadly sea predator 

of the great Indian Ocean. 

¶ The first Submarine Khanderi was commissioned into the Indian Navy on 06th December 
1968 and decommissioned on 18th October 1989 after more than 20 years of yeoman service 
to the nation. 

¶ Names of upcoming submarines: Karanj, Vela, Vagir and Vagsheer. 
 

14. Lb5L!Ω{ ANTI-SATELLITE (ASAT) MISSILE 
¶ Mission Shakti is a joint programme of the Defence Research and Development Organisation 

(DRDO) and the Indian Space Research Organisation (ISRO). 

¶ As part of the mission, an anti-satellite (A-SAT) weapon was launched and targeted an Indian 
satellite which had been decommissioned. 

¶ The target of the test was a satellite present in a low Earth orbit. 

¶ The test sparked concerns regarding the creation of space debris. 
 
Significance: 

¶ India is only the 4th country to acquire such a specialised and modern capability, and Entire 
effort is indigenous. Till now, only the US, Russia and China had the capability to hit a live 
target in space. 

¶ India's successful demonstration of the ASAT capability is said to signify its ability to intercept 
an intercontinental ballistic missile.  

 
What is space debris? 

¶ Space junk is an ever-growing problem with more than 7,500 tonnes of redundant hardware 
now thought to be circling the Earth. Ranging from old rocket bodies and defunct spacecraft 
through to screws and even flecks of paint ς this material poses a collision hazard to 
operational missions. 

¶ The rising population of space debris increases the potential danger to all space vehicles, but 
especially to the International Space Station (ISS), space shuttles, satellites and other 
spacecraft. 
 

Technologies that can tackle the problem in future are: 

¶ bŀǎŀΩǎ {ǇŀŎŜ 5ŜōǊƛǎ {ŜƴǎƻǊ orbits the Earth on the International Space Station. The sensor 
was attached to the outside of the space stationΩǎ 9ǳǊƻǇŜŀƴ /ƻƭǳƳōǳǎ ƳƻŘǳƭŜ ƛƴ 5ŜŎŜƳōŜǊ 
2017. It will detect millimetre- sized pieces of debris for at least two years, providing 
information on whatever hits it such as size, density, velocity, orbit and will determine 
whether the impacting object is from space or a man-made piece of space debris. 

¶ REMOVEdebris, satellite contain two cubesats that will release simulated space debris so that 
it can then demonstrate several ways of retrieving them. 

¶ Deorbit mission: e.Deorbit is a planned European Space Agency active space debris removal 
mission developed as a part of their Clean Space initiative. 

¶ Other technologies include moving objects with a powerful laser beam. It is important to start 
doing that soon, current scientific estimates predict that without active debris removal, 
certain orbits will become unusable over the coming decades. 

 

15. Bhabha Kavach 
¶ LƴŘƛŀΩǎ ŦƛǊǎǘ [ƛƎƘǘŜǎǘ ŀƴŘ ƛƴŘƛƎŜƴƻǳǎ .ǳƭƭŜǘ tǊƻƻŦ WŀŎƪŜǘ Ψ.ƘŀōƘŀ YŀǾŀŎƘΩ from Ordnance 

Factory Board gets nod of MHA. 

¶ Developed by OFB and MIDHANI this state-of-the-art jacket can withstand 7.62mm hard steel 
core or bullets fired from an AK-47 rifle, 5.56mm INSAS bullet and even the recently 
decommissioned 7.65mm bullet of self-loading rifle (SLR). 
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¶ It is half KG lesser than the prescribed weight of MHA along with the 360 Degree Protection 

and has achieved the protection level of NIJ III+. 

¶ Bhabha Kavach only weighs 9.2kg and is a major breakthrough for the Indian armed forces. 
 

16. AKASH MISSILE 
¶ Defence Research and Development Organisation (DRDO) has successfully test fired AKASH-

MK-1S missile. 
 
Key facts: 

¶ This is surface to air anti-aircraft missile with a strike range of 25 km and capability to carry 
warhead of 60 kilogram. 

¶ It can reach an altitude of 18 km and can be fired from both tracked and wheeled platforms. 

¶ ¢ƘŜ ƳƛǎǎƛƭŜ ƛǎ ƎǳƛŘŜŘ ōȅ ŀ ǇƘŀǎŜŘ ŀǊǊŀȅ ŦƛǊŜ ŎƻƴǘǊƻƭ ǊŀŘŀǊ ŎŀƭƭŜŘ ΨwŀƧŜƴŘǊŀΩ ǿƘƛŎƘ ƛǎ ǘŜǊƳŜŘ ŀǎ 
Battery Level Radar (BLR) with a tracking range of about 60 km. 

¶ The Akash-MK-1S is capable of striking down enemy fighter jets and drones very effectively 
and accurately. 

¶ The Akash surface-to-air missile was designed to intercept enemy aircraft and missiles from a 
distance of 18 to 30 km. 

 

17. Agni II missile 
¶ India recently conducted successfully the first night trial of Agni-II, its versatile surface-to-

surface medium range nuclear-capable missile. 

¶ The missile has a strike range of 2000 km. 

¶ Agni-II, an intermediate range ballistic missile (IRBM), has already been inducted into the 
armed forces. 

¶ The two-stage missile equipped with advanced high accuracy navigation system, was guided 
by a novel state-of-the-art command and control system and propelled by solid rocket 
propellant system. 

¶ Agni-II was developed by Advanced Systems Laboratory along with other DRDO laboratories 
and integrated by the Bharat Dynamics Limited, Hyderabad. 

¶ Agni-II is part of the Agni series of missiles which includes 700-km range Agni-I, 3,000-km 
range Agni-III, Agni-IV and Agni-V. 
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Space Technology 

 

1. Gaganyaan mission 
¶ Gaganyaan is an Indian crewed orbital spacecraft intended to be the formative spacecraft of 

the Indian Human Spaceflight Programme. The spacecraft is being designed to carry three 
astronauts to space. 

¶ The crewed vehicle is planned to be launched on ISRO's GSLV Mk III. 

¶ ISRO aims to launch Gaganyaan ōŜŦƻǊŜ ǘƘŜ трǘƘ ŀƴƴƛǾŜǊǎŀǊȅ ƻŦ LƴŘƛŀΩǎ ƛƴŘŜǇŜƴŘŜƴŎŜ ƛƴ нлннΦ 

¶ Defence Research and Development Organisation (DRDO) will provide support for critical 
human-centric systems and technologies like space grade food, crew healthcare, radiation 
measurement and protection, parachutes for the safe recovery of the crew module and fire 
suppression system. 

¶ ISRO's Human Space Flight Centre and Glavcosmos, which is a subsidiary of the Russian state 
corporation Roscosmos, signed an agreement on July 1, 2019 for cooperation in the 
selection, support, medical examination and space training of Indian astronauts. 

¶ Isro will receive assistance from the French space agency CNES, in terms of expertise various 
fields including space medicine, astronaut health monitoring, radiation protection and life 
support. 

¶ On January 22, 2020 ISRO announced Vyommitra, a Female Robot who will accompany other 
astronauts in the mission. 

 
A new center namely Human Space Flight Centre (HSFC) is created within ISRO/DOS with the 
responsibility to act as the lead center for Human Space Flight Program, Gaganyaan. 
 
A Gaganyaan National Advisory Council has been created with members from different 
institutions and industries 
The Gaganyaan Advisory Council comprises of Secretaries of Department of Space, Department of 
Science and Technology, Department of Defence Research and Development, Department of 
Scientific and Industrial Research, Principal Scientific Advisor to PM, Senior Officials from Armed 
Forces, Indian Coast Guard, Former Chairman of ISRO, Member of Space Commission, Former 
Director of Aeronautical Development Agency, Former Indian Astronaut, Directors of Premier 
Academic and Research Institutions and Heads of various Indian Industries. 
It discusses overall project status of Gaganyaan, covering technical details as well as 
collaboration with various national stake holders. 
 

2. Vyom Mitra 
It is L{whΩǎ first woman astronaut. 

¶ It is a female spacefaring humanoid robot developed by the Indian 
Space Research Organisation to function on-board the Gaganyaan, a 
crewed orbital spacecraft.  

¶ Vyommitra, equipped with a head, two arms and a torso, is built to 
mimic crew activity inside the crew module of Gaganyaan. 

¶ Functions: Attaining launch and orbital postures, responding to the 
environment, generating warnings, replacing carbon dioxide canisters, operating switches, 
monitoring of the crew module, receiving voice commands, responding via speech (bilingual). 

 

3. NavIC (Navigation in Indian Constellation) 
Qualcomm Technologies has unveiled mobile chipsets supporting the Indian regional satellite 
navigation system - NavIC (Navigation in Indian Constellation). 
The release of chipsets will help accelerate the adoption of NavIC by smartphone Original 
Equipment Manufacturers (OEMs).  
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Global Standards body 3rd Generation Partnership Project (3GPP), which develops protocols for 
ƳƻōƛƭŜ ǘŜƭŜǇƘƻƴȅΣ Ƙŀǎ ŀǇǇǊƻǾŜŘ LƴŘƛŀΩǎ regional navigation system NAVIC. The specification 
approval will boost commercial use of NaVIC by international and domestic mobile device 
makers.  
 
Acceptance of NaVIC by 3GPP would also bring NaVIC technology to the commercial market 
for its use in 4G, 5G and Internet of Things (IOT). 
 
3GPP comprises seven telecommunications standard development organisations (ARIB, ATIS, 
CCSA, ETSI, TSDSI, TTA, TTC) from across the world and provides their members with a stable 
environment to produce specifications that define 3GPP technologies. 3GPP currently has global 
navigation satellite system support from BDS (Chinese), Galileo (European), GLONASS (Russian) & 
GPS (US) for cellular positioning systems. 
 
US Congress has consented to designate India's Navigation in Indian Constellation (NavIC) as 
its άŀƭƭƛŜŘέ ƴŀǾƛƎŀǘƛƻƴŀƭ ǎŀǘŜƭƭƛǘŜ ǎȅǎǘŜƳ along with the Galileo of the European Union and QZSS 
of Japan. ¢ƘŜ ŘŜǎƛƎƴŀǘƛƻƴ ƻŦ LƴŘƛŀϥǎ b!±L/ ŀǎ ŀƴ άŀƭƭƛŜŘ ǎȅǎǘŜƳέ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ !ƳŜǊƛŎŀƴ ŜŦŦƻǊǘ ǘƻ 
develop a prototype program for Multi -Global Navigation Satellite System (GNSS) receiver 
Development. 
 
US also desƛƎƴŀǘŜǎ wǳǎǎƛŀϥǎ D[hb!{{ ŀƴŘ /ƘƛƴŜǎŜ .ŜƛŘƻǳ ŀǎ ŀ άƴƻƴ-ŀƭƭƛŜŘ ǎȅǎǘŜƳέΦ Lǘ ƳŜŀƴǎ ǘƘŀǘ 
the US satellite navigation system will not co-operate or exchange data with these two satellite 
navigation systems. 
 
What is NAVIC? 
The Indian Regional Navigation Satellite System (IRNSS), with an operational name of Navigation 
with Indian Constellation (NavIC) is an independent regional navigation satellite 
system designed to provide position information in the Indian region and 1500 km around the 
Indian mainland. 
  
Services provided: 
IRNSS would provide two types of services, namely Standard Positioning Services available to all 
users and Restricted Services (an encrypted one) provided to authorised users (including the 
military). 
NavIC-based vehicle trackers system has been made compulsory to all commercial vehicles. 
Its applications include: 

1. Terrestrial, Aerial and Marine Navigation. 
2. Disaster Management. 
3. Vehicle tracking and fleet management. 
4. Integration with mobile phones. 
5. Precise Timing. 
6. Mapping and Geodetic data capture. 
7. Terrestrial navigation aid for hikers and travellers. 
8. Visual and voice navigation for drivers. 

  
How many satellites does NAVIC consist of?  
It is a regional system and so its constellation will consist of seven satellites. 
Three of these will be geostationary over the Indian Ocean, i.e., they will appear to be stationary 
in the sky over the region, and four will be geosynchronous ς appearing at the same point in the 
sky at the same time every day. (two additional satellites on ground as stand-by.) 
This configuration ensures each satellite is being tracked by at least one of fourteen ground 
stations at any given point of time, with a high chance of most of them being visible from any 
point in India. 
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Why it is necessary to have indigenous global navigation system? 
Having a global navigation system bolsters the ability of a nation to serve as a net security 
provider, especially through the guarantee of such assurance policies. It can also play a significant 

role in relief efforts post disasters such as the tsunami in the Indian Ocean region in 2004 and the 
Pakistan-India earthquake in 2005. 
 

4. Chandrayaan-2 mission 
¶ Chandrayaan-2 is the second lunar exploration mission developed by the Indian Space 

Research Organisation (ISRO), after Chandrayaan-1. 

¶ It currently consists of a lunar orbiter, and also included the Vikram lander, and 
the Pragyan lunar rover, all of which were developed in India. The main scientific objective is 
to map and study the variations in lunar surface composition, as well as the location and 
abundance of lunar water. 

¶ The spacecraft was launched on its mission to the Moon from the second launch pad at 
the Satish Dhawan Space Centre on 22 July 2019 by a GSLV Mark III. 

¶ The craft reached the Moon's orbit on 20 August 2019 and began orbital positioning 
manoeuvres for the landing of the Vikram lander. 

¶ Vikram and the rover were scheduled to land on the near side of the Moon, in the south polar 
region on 6 September 2019. 

¶ A successful soft landing would have made India the fourth country after USSR, US and PRC to 
do so. 

¶ However, the lander deviated from its intended trajectory and had lost communication when 
touchdown confirmation was expected. 

¶ ISRO may re-attempt a soft landing with Chandrayaan-3. 
 

Goals and objectives of the mission: 

¶ The primary objective of Chandrayaan 2 was to demonstrate the ability to soft-land 
on the lunar surface  (lunar south pole) and operate a robotic rover on the surface. 

¶ Scientific goals included studies of lunar topography, mineralogy, elemental 
abundance, the lunar exosphere, and signatures of hydroxyl and water ice. 
 

Other objectives of the mission: 

¶ To identify or to find out the minerals and indicators of hydroxyl and water molecules. 

¶ To study the surface of the moon. 
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¶ ¢ƻ ǎǘǳŘȅ ǘƘŜ ŘŜƴǎƛǘȅ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻƴǎ ƛƴ ǘƘŜ aƻƻƴΩǎ ƛƻƴƻǎǇƘŜǊŜ ǘƘŀǘ ƛǎ ǘƘŜ ǳǇǇŜǊƳƻǎǘ 

part of the atmosphere that is ionised by radiation. 

¶ The Orbiter will observe the lunar surface and relay communication between Earth 
and ChŀƴŘǊŀȅŀŀƴ нΩǎ [ŀƴŘŜǊ 

 
Why is the study of the Moon important? 

¶ The Moon is the closest celestial body at which space discovery can be attempted 
and documented. It is also a promising testbed to illustrate technologies required for 
deep-space missions. Chandrayaan-2 attempts to foster a new age of discovery, 
increase our understanding of space, stimulate the advancement of technology, 
promote global alliances, and inspire a future generation of explorers and scientists. 

¶ Extensive mapping of lunar surface to study variations in lunar surface composition is 
essential to trace back the origin and evolution of the Moon. Evidence for water 
molecules discovered by Chandrayaan-1, requires further studies on the extent of 
water molecule distribution on the surface, below the surface and in the tenuous 
lunar exosphere to address the origin of water on the Moon. 

 
WHY THE SOUTH POLE? 

¶ The south polar region of the Moon has not received sunlight for billions of years and is 
among the coldest spots in the Solar System. This, Isro says, makes lunar south pole region 
ripe to contain tonnes of water ŀƴŘ άŀƴ ǳƴŘƛǎǘǳǊōŜŘ ǊŜŎƻǊŘέ ƻŦ ǘƘŜ {ƻƭŀǊ {ȅǎǘŜƳΩǎ origins. 

 

5. Chandrayaan- 1 
¶ Chandrayan-1 was launched by India in October, 2009 using PSLV-C11. 

¶ Scientists have found frozen water deposits ƛƴ ǘƘŜ ŘŀǊƪŜǎǘ ŀƴŘ ŎƻƭŘŜǎǘ ǇŀǊǘǎ ƻŦ ǘƘŜ aƻƻƴΩǎ 
polar regions using data from the Chandrayaan-1 spacecraft. 

¶ Indian Space Research Organisation (ISRO) lost communication with Chandrayaan-1 on August 
29, 2009, barely a year after it was launched on October 22, 2008. 

¶ The Chandrayaan-1 mission performed high-resolution remote sensing of the moon in 
visible, near infrared (NIR), low energy X-rays and high-energy X-ray regions. 

¶ One of the objectives was to prepare a three-dimensional atlas (with high spatial and altitude 
resolution) of both near and far side of the moon. 
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¶ It aimed at conducting chemical and mineralogical mapping of the entire lunar surface for 

distribution of mineral and chemical elements such as Magnesium, Aluminium, Silicon, 
Calcium, Iron and Titanium as well as high atomic number elements such as Radon, Uranium 
and Thorium with high spatial resolution. 

 

6. Chandrayaan-3 
¶ Chandrayaan-3 is a planned third lunar exploration mission by Indian Space Research 

Organisation. 

¶ Chandrayaan-3 will be mission repeat of Chandrayaan-2 and will only include a lander and a 
rover similar to that of Chandrayaan-2 and will not have an orbiter. 
 

7. Indian Data Relay Satellite System 
India plans to ring in its own era of space-to-space tracking and communication of its space 
assets by putting up a new satellite series called the Indian Data Relay Satellite System. 
 
What is IDRSS? Why it is vital? 
The IDRSS is planned to track and be constantly in touch with Indian satellites, in particular 
those in low-earth orbits which have limited coverage of earth.  
It will be a set of satellites that will track, send and receive information from other Indian 
Satellites. 
IDRSS satellites of the 2,000 kg class would be launched on the GSLV launcher to geostationary 
orbits around 36,000 km away. 
A satellite in GEO covers a third of the earth below and three of them can provide total 
coverage. 
 
Significance: 
In the coming years, it will be vital to Indian Space Research Organisation (ISRO), whose roadmap 
is dotted with advanced LEO missions such as space docking, space station, as well as distant 
expeditions to moon, Mars and Venus. It will also be useful in monitoring launches. 
The first beneficiary would be the prospective crew members of the Gaganyaan mission of 2022 
who can be fully and continuously in touch with mission control throughout their travel. 
 

8. GSAT-30 
The first mission of the Indian Space Research Organisation (ISRO) ƛƴ нлнлΣ LƴŘƛŀΩǎ 
telecommunication satellite GSAT-30 was successfully launched. 
The launch took place from the Spaceport in French Guiana. 
The launch vehicle is named Ariane 5 VA-251. 
 
Key facts: 

¶ GSAT-ол ŘŜǊƛǾŜǎ ƛǘǎ ƘŜǊƛǘŀƎŜ ŦǊƻƳ L{whΩǎ earlier INSAT/GSAT satellite series and will 
replace INSAT-4A in orbit. 

¶ GSAT-ол ƛǎ ŎƻƴŦƛƎǳǊŜŘ ƻƴ L{whΩǎ ŜƴƘŀƴŎŜŘ L-3K Bus structure to provide communication 
services from Geostationary orbit. 

 
GSAT-30 uses two satellite frequencies: 
It gives the Indian mainland and islands coverage in the Ku band, and extended coverage in a 
wider area stretching from Australia to Europe in the lower-frequency C-band. 
The Ku and C bands are part of a spectrum of frequencies, ranging from 1 to 40 gigahertz, that are 
used in satellite communications. 
 
Services: 

http://www.insightsonindia.com/
http://www.insightsactivelearn.com/


 

www.insightsonindia.com                                                       15                                           www.insightsactivelearn.com 

INSIGHTS PT 2020 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 
With a mission life of over 15 years, GSAT-30 will provide DTH [direct-to-home] television 
Services, connectivity to VSATs [Very Small Aperture Terminals] for ATM, stock exchange, 
television uplinking and teleport services, Digital Satellite News Gathering (DSNG) and e-
governance applications. 
 
What is Arianespace? 
It is the world's first commercial launch service provider and since the launch of India's APPLE 
experimental satellite on Ariane Flight L03 in 1981, Arianespace has orbited 24 satellites, including 
Gsat-30, for the Indian space agency. 
 

9. RISAT-2BR1 
LƴŘƛŀΩǎ Polar Satellite Launch Vehicle, in its fiftieth flight  (PSLV-C48), has successfully launched 
RISAT-2BR1 along with nine commercial satellites from the Satish Dhawan Space Centre (SDSC) 
SHAR, Sriharikota. 
This is t{[±Ωǎ рлǘƘ successful mission and the 75th launch vehicle mission from SDSC SHAR, 
Sriharikota. 
 
What is RISAT-
2BR1? 
It is a radar 
imaging earth 
observation 
satellite. 
It provides 
services in the 
field of 
agriculture, 
forestry and 
disaster 
management. 
Its mission life 
is 5 years. 
 
What is PSLV? 
Polar Satellite 
Launch Vehicle is an indigenously-developed expendable launch system of the ISRO. 

¶ It comes in the category of medium-lift launchers with a reach up to various orbits, including 
the Geo Synchronous Transfer Orbit, Lower Earth Orbit, and Polar Sun Synchronous Orbit. 

 
Difference between PSLV and GSLV: 
India has two operational launchers- Polar Satellite Launch Vehicle (PSLV) and Geosynchronous 
Satellite Launch Vehicle (GSLV). 
GSLV was developed to launch the heavier INSAT class of geosynchronous satellites into orbit. 
 
Different orbits: 
There are three main types of Earth orbits- high Earth orbit, medium Earth orbit and low Earth 
orbit. Which orbit a particular satellite is placed in depends on its function. 

¶ ²ƘŜƴ ǎŀǘŜƭƭƛǘŜǎ ŀǊŜ ŀōƻǳǘ осΣллл ƪƳ ŦǊƻƳ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ ǘƘŜȅ ŜƴǘŜǊ what is called the 
high Earth orbit. Here, ƛǘ ƻǊōƛǘǎ ƛƴ ǎȅƴŎ ǿƛǘƘ ǘƘŜ 9ŀǊǘƘΩǎ ǊƻǘŀǘƛƻƴΣ ŎǊŀǘƛƴƎ ǘƘŜ ƛƳǇǊŜǎǎƛƻƴ ǘƘŀǘ 
the satellite is stationary over a single longitude. Such a satellite is said to be geosynchronous. 

¶ Just as the geosynchronous satellites have a sweet spot over the equator that allows them to 
stay over one spot on Earth, polar-orbiting satellites have a sweet spot that allows them to 
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stay in one time. This orbit is a Sun-synchronous orbit, which means that whenever and 
wherever the satellite crosses the equator, the local solar time on the ground is always the 
same. 

 

10. PSLV- C47 
LƴŘƛŀΩǎ Polar Satellite Launch Vehicle, PSLV-C47 has launched Cartosat-3 and 13 commercial 
nanosatellites into Sun Synchronous orbit from Satish Dhawan Space Centre (SDSC) SHAR, 
Sriharikota. 
 
What is Cartosat-3? 
It is a third-generation agile advanced earth observation satellite with high-resolution imaging 
capability. 
Developed by the Indian Space Research Organization (Isro), it will replace the IRS series. 
 
Applications: 
Cartosat-3 could be potentially used for weather mapping and cartography. It aims to address the 
increased demands for large scale urban planning, rural resource and infrastructure development, 
coastal land use and land cover. 
 

11. Geotail 
An instrument on Chandrayaan-2, CLASS (Chandrayaan 2 Large Area Soft X-ray 
Spectrometer), ŘŜǎƛƎƴŜŘ ǘƻ ŘŜǘŜŎǘ ǎƛƎƴŀǘǳǊŜǎ ƻŦ ŜƭŜƳŜƴǘǎ ƛƴ ǘƘŜ aƻƻƴΩǎ ǎƻƛƭΣ ƘŀŘ ŘŜǘŜŎǘŜŘ 
charged particles during the mission. 
 
What is Geotail? 
A region in space that allows the best observations. The region 
exists as a result of the interactions between the Sun and 
Earth.  
 
How is it formed? 

¶ The Sun emits the solar wind, which is a continuous 
stream of charged particles.  

¶ These particles are embedded in the extended magnetic 
field of the Sun. Since the Earth has a magnetic field, it obstructs the solar wind plasma.  

¶ This interaction results in the formation of a magnetic envelope around Earth.  

¶ On the Earth side facing the Sun, the envelope is compressed into a region that is 
approximately three to four times the Earth radius.  

¶ On the opposite side, the envelope is stretched into a long tail, which extends beyond the 
orbit of the Moon.  

¶ It is this tail that is called the geotail. 

¶ Once every 29 days, the Moon traverses the geotail for about six days.  
 

12. East Asian Observatories Consortium 
India is in preliminary discussions to be a part of the East Asian Observatories Consortium of 
eight countries committed to build large telescopes and pool resources. 
 
About EAO (East Asian Observatory): 
Formed by EACOA (East Asian Core Observatories Association) for the purpose of pursuing joint 
projects in astronomy within the East Asian region. 

¶ The intention of EAO is to build and operate facilities, which will enhance and leverage 
existing and planned regional facilities. 
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¶ It will also raise funding and to build an observatory staff, separate from that of the 

EACOA institutions. 

¶ The EAO is chartered as a non-profit Hawaii corporation. 

¶ Its first task is to assume the operation of the James Clerk Maxwell Submillimetre 
Telescope (JCMT) on the summit of Maunakea, Hawai`i. 

¶ It consists of China, Japan, Taiwan, Korea as full members and Thailand, Vietnam, 
aŀƭŀȅǎƛŀ ŀƴŘ LƴŘƻƴŜǎƛŀ ŀǎ ΨƻōǎŜǊǾŜǊǎΩΦ 

 
Implications for India: 

¶ Having India join the group could mean the establishment of new kinds of telescopes τ 
one proposed being in Tibet τ that could aid the observation of new black holes and 
throw light on cosmic phenomena. 

 

13. b!{!Ωǎ ±ƻȅŀƎŜǊ н ǎǇŀŎŜŎǊŀŦǘ 
NASA has managed to fix its Voyager-2 probe remotely, almost 11.5 billion miles away from its 
location. 
 

Accomplishments so far: 
Voyager 2 is the only probe ever to study Neptune and Uranus during planetary flybys. 
It is the second man-made object to leave the heliosphere. 
Voyager 2 is the only spacecraft to have visited all four gas giant planets τ Jupiter, Saturn, 
Uranus and Neptune τ ŀƴŘ ŘƛǎŎƻǾŜǊŜŘ мс ƳƻƻƴǎΣ ŀǎ ǿŜƭƭ ŀǎ ǇƘŜƴƻƳŜƴŀ ƭƛƪŜ bŜǇǘǳƴŜΩǎ 
ƳȅǎǘŜǊƛƻǳǎƭȅ ǘǊŀƴǎƛŜƴǘ DǊŜŀǘ 5ŀǊƪ {ǇƻǘΣ ǘƘŜ ŎǊŀŎƪǎ ƛƴ 9ǳǊƻǇŀΩǎ ƛŎŜ ǎƘŜƭƭΣ ŀƴŘ ǊƛƴƎ ŦŜŀǘǳǊŜǎ ŀǘ 
every planet. 
  
What is Interstellar space? 
Scientists use the heliopause to mark where interstellar space begins, although depending on how 
you define our solar system it can stretch all the way to the Oort Cloud, which begins 1,000 times 
ŦŀǊǘƘŜǊ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǎǳƴ ǘƘŀƴ 9ŀǊǘƘΩǎ ƻǊōƛǘΦ 
  
The Heliosphere: 
The heliosphere is a bubble around the sun created by the outward flow of the solar wind from 
the sun and the opposing inward flow of the interstellar wind. That heliosphere is the region 
influenced by the dynamic properties of the sun that are carried in the solar windςsuch as 
magnetic fields, energetic particles and solar wind plasma. The heliopause marks the end of the 
heliosphere and the beginning of interstellar space. 
  
About Voyager mission: 

¶ [ŀǳƴŎƘŜŘ ƛƴ ǘƘŜ мфтлΩǎΣ ŀƴŘ ǘƘŜ ǇǊƻōŜǎ ǎŜƴt by NASA were only meant to explore the outer 
planets ς but they just kept on going. 

¶ Voyager 1 departed Earth on 5 September 1977, a few days after Voyager 2 and left our solar 
system in 2013. 

¶ The mission objective of the Voyager Interstellar Mission (VIM) is to extend the NASA 
exploration of the solar system beyond the neighborhood of the outer planets to the outer 
ƭƛƳƛǘǎ ƻŦ ǘƘŜ {ǳƴΩǎ ǎǇƘŜǊŜ ƻŦ ƛƴŦƭǳŜƴŎŜΣ ŀƴŘ Ǉƻǎǎƛōƭȅ ōŜȅƻƴŘΦ 

¶ The Voyager spacecraft are the third and fourth human spacecraft to fly beyond all the 
planets in our solar system. 

 

14. Solar Orbiter mission 
Solar Orbiter mission was launched recently. 

¶ The mission is a collaboration between ESA (the European Space Agency) and NASA. 

¶ The spacecraft was launched from Cape Canaveral on a United Launch Alliance Atlas V 
rocket. 
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About Solar Orbiter: 
Solar Orbiter is a mission dedicated to solar and heliospheric physics. 
It was selected as the first medium-class mission of ESA's Cosmic Vision 2015-2025 Programme. 
This is the first mission that will provide images of the sun's north and south poles using a suite 
of six instruments on board that will capture the spacecraft's view.  
It is a seven-year mission and will come within 26 million miles of the sun. It will be able to brave 
the heat of the sun because it has a custom titanium heat shield coated in calcium phosphate so 
that it can endure temperatures up to 970 degrees Fahrenheit. 
 
Objectives: 

¶ Solar Orbiter will be used to 
examine how the Sun creates 
and controls the heliosphere, 
the vast bubble of charged 
particles blown by the solar wind 
into the interstellar medium. 

¶ The spacecraft will combine in 
situ and remote sensing 
observations to gain new 
information about the solar 
wind, the heliospheric magnetic 
field, solar energetic particles, 
transient interplanetary 
disturbances and the Sun's 
magnetic field. 

 
Solar Orbiter will set about 
answering four top-level science 
questions: 

¶ What drives the solar wind and where does the coronal magnetic field originate from? 

¶ How do solar transients drive heliospheric variability? 

¶ How do solar eruptions produce energetic particle radiation that fills the heliosphere? 

¶ How does the solar dynamo work and drive connections between the Sun and the 
heliosphere? 

 
Significance: 
Understanding the sun's magnetic field and solar wind are key because they contribute to space 
weather, which impacts Earth by interfering with networked systems like GPS, communications 
and even astronauts on the International Space Station. The sun's magnetic field is so massive 
that it stretches beyond Pluto, providing a pathway for solar wind to travel directly across the 
solar system. 
 
Journey ahead: 
It will take Solar Orbiter about two years to reach its highly elliptical orbit around the sun. Gravity 
assists from Earth and Venus will help swing the spacecraft out of the ecliptic plane, or the space 
that aligns with the sun's equator, so it can study the sun's poles from above and below.  
The mission will work in tandem with NASA's Parker Solar Probe, which is currently orbiting the 
sun on a seven-year mission and just completed its fourth close approach of the star. 
 
Background: 
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Solar Orbiter follows the Ulysses spacecraft, another collaboration between ESA and NASA that 
launched in 1990 and also flew over the sun's poles. Ulysses completed three passes of the sun 
before its mission ended in 2009, but its view was limited to what it could see from the sun's 
equator. 
 

15. Very Large Telescope (VLT) 
Using ǘƘŜ 9ǳǊƻǇŜŀƴ {ǇŀŎŜ hǊƎŀƴƛǎŀǘƛƻƴΩǎ ό9{hύ ±ŜǊȅ [ŀǊƎŜ ¢ŜƭŜǎŎƻǇŜ ό±[¢ύΣ astronomers have 
noticed the unprecedented dimming of Betelgeuse, a red supergiant star (over 20 times bigger 
than the Sun) in the constellation Orion. 
 
Along with the dimming, tƘŜ ǎǘŀǊΩǎ ǎƘŀǇŜ Ƙŀǎ ōŜŜƴ 
changing as well, as per recent photographs of the 
star taken using the VISIR instrument on the VLT. 
 
About VLT: 
It is the world's most advanced optical instrument, 
consisting of four Unit Telescopes with main mirrors 
of 8.2m diameter and four movable 1.8m diameter 
Auxiliary Telescopes. 

¶ The telescopes can work together, to form a 
Ǝƛŀƴǘ ΨƛƴǘŜǊŦŜǊƻƳŜǘŜǊΩ, the ESO Very Large Telescope Interferometer, allowing 
astronomers to see details up to 25 times finer than with the individual telescopes. 

¶ Location: Atacama Desert, Northern Chile. 

¶ The VLT consists of four individual telescopes. They are generally used separately but can 
be used together to achieve very high angular resolution. 

¶ The four separate optical telescopes are known as Antu, Kueyen, Melipal, and Yepun, 
which are all words for astronomical objects in the Mapuche language.  

¶ The VLT operates at visible and infrared wavelengths.  
 

16. GISAT-1 τ Geo Imaging Satellite 
¶ The Indian Space Research Organisation (ISRO) announced that its launch of a new type of 

earth observation satellite, GISAT-1, has been postponed due to "technical reasons". 

¶ GISAT-1 is short for Geo-Imaging Satellite and is the first of two earth imagers planned in a 
geostationary orbit. 

¶ It will constantly look over the Indian subcontinent from a perch 36,000 km above, adding a 
new edge to national security, apart from routine uses of earth imaging. 

¶ The 2,268-kg spacecraft will provide imageries of άƭŀǊƎŜ ŀǊŜŀǎ ƻŦ ƛƴǘŜǊŜǎǘέ on earth in almost 
real time and at frequent intervals, 

¶ Until now, all Indian EOs have been in the range of 600-800 kg, placed at around 600 km from 
earth and circle it pole to pole once in around 90 minutes. They were launched by the smaller 
PSLV rocket. 

¶ GISAT-1, as also its future pair GISAT-2, will seem to be fixed over the same region, India, from 
a 36,000-km distance and go around earth equatorially with the same 24-hour orbital period 
as earth. The medium-lift GSLV is their launcher. 

¶ Its multi-ǎǇŜŎǘǊŀƭ ŀƴŘ ƘȅǇŜǊǎǇŜŎǘǊŀƭ ǇŀȅƭƻŀŘǎ ǿƻǳƭŘ ƘŜƭǇ ǘƻ ƎŜǘ άǎǇŜŎǘǊŀƭ ǎƛƎƴŀǘǳǊŜǎ ŦƻǊ 
agriculture, forestry, mineralogy, disaster warning, cloud properties, snow and glaciers and 
ƻŎŜŀƴƻƎǊŀǇƘȅΦέ 

 
Background: 

¶ Earth Observation Satellites of ISRO has been successfully able to establish many operational 
applications in the country. Both at Central and State level, there are large number of users 
who utilise space-based inputs for various purposes. 
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¶ Some of the important missions of ISRO, in terms of IRS series of satellites, that has enabled 

unique applications of space-based imaging are, Cartosat-1 & 2, Resourcesat-1 & 2, Oceansat-
1 & 2, Risat-1, Megha-Tropiques, SARAL, Scatsat, INSAT series, and host of other satellites. 

 

17. Aditya- L1 mission 
Indian Space Research Organisation (ISRO) is preparing to send its first scientific expedition to 
study the Sun. Named Aditya-L1, will observe the Sun from a close distance, and try to obtain 
information about its atmosphere and magnetic field. 
 
About Aditya- L1 mission: 
What is it? It is LƴŘƛŀΩǎ ŦƛǊǎǘ ǎƻƭŀǊ ƳƛǎǎƛƻƴΦ 
It will be launched using the Polar Satellite Launch Vehicle (PSLV) in XL configuration. 
The space-based observatory will have seven payloads (instruments) on ōƻŀǊŘ ǘƻ ǎǘǳŘȅ ǘƘŜ {ǳƴΩǎ 
corona, solar emissions, solar winds and flares, and Coronal Mass Ejections (CMEs), and will carry 
out round-the-clock imaging of the Sun. 
 
Objectives: 

¶ SǘǳŘȅ ǘƘŜ ǎǳƴΩǎ ƻǳǘŜǊ Ƴƻǎǘ ƭŀȅŜǊǎΣ ǘƘŜ ŎƻǊƻƴŀ ŀƴŘ ǘƘŜ ŎƘǊƻƳƻǎǇƘŜǊŜǎ. 

¶ Collect data about coronal mass ejection, which will also yield information for space weather 
prediction. 

 
Significance of the mission: 
The data from Aditya mission will be immensely helpful in discriminating between different 
models for the origin of solar storms and also for constraining how the storms evolve and what 
path they take through the interplanetary space from the Sun to the Earth. 
 
Position of the satellite: 
In order to get the best science from the sun, continuous viewing of the sun is preferred without 
any occultation/ eclipses and hence, Aditya- L1 satellite will be placed in the halo orbit around the 
Lagrangian point 1 (L1) of the sun-earth system. 
  
What are Lagrangian points and halo orbit? 
Lagrangian points are the locations in space where the combined gravitational pull of two large 
masses roughly balance each other. Any small mass placed at that location will remain at constant 
distances relative to the large masses. 
There are five such points in Sun-Earth system and they are denoted as L1, L2, L3, L4 and L5. 
A halo orbit is a periodic three-dimensional orbit near the L1, L2 or L3. 
 
Why do we study the sun and the solar wind? 
The sun is the only star we can study up close. By studying this star we live with, we learn more 
about stars throughout the universe. 
The sun is a source of light and heat for life on Earth. The more we know about it, the more we 
can understand how life on Earth developed. 
It is the source of the solar wind; a flow of ionized gases from the sun that streams past Earth at 
speeds of more than 500 km per second (a million miles per hour). 
5ƛǎǘǳǊōŀƴŎŜǎ ƛƴ ǘƘŜ ǎƻƭŀǊ ǿƛƴŘ ǎƘŀƪŜ 9ŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ and pump energy into the radiation 
belts, part of a set of changes in near-Earth space known as space weather. 
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Effects On satellites: Space 
weather can change the orbits 
of satellites, shorten their 
lifetimes, or interfere with 
onboard electronics. The 
more we learn about what 
causes space weather ς and 
how to predict it ς the more 
we can protect the satellites 
we depend on. 
 
Safety and preparedness: 
The solar wind dominates the 
space environment. As we 
send spacecraft and 
astronauts further and further 
from home, we must 
understand this space 
environment just as early seafarers needed to understand the ocean. 
 

18. Parker Solar Probe 
¶ On August 12, 2019 b!{!Ωǎ Parker Solar Probe completed a year in service. It is part of 
b!{!Ωǎ άLiving With a Starέ ǇǊƻƎǊŀƳƳŜ ǘƘŀǘ ŜȄǇƭƻǊŜǎ ŘƛŦŦŜǊent aspects of the Sun-Earth 
system. 

¶ The probe seeks to gather information about the {ǳƴΩǎ atmosphere and NASA says that it άǿƛƭƭ 
revolutionise 

¶ ƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ {ǳƴέΦ It is also the closest a human-made object has ever gone to 
the Sun. 

 
About the mission: 

¶ What is it? b!{!Ωǎ historic Parker Solar Probe mission will revolutionize our understanding of 
the sun, where changing conditions can propagate out into the solar system, affecting Earth 
and other worlds. Parker Solar Probe will travel ǘƘǊƻǳƎƘ ǘƘŜ ǎǳƴΩǎ ŀǘƳƻǎǇƘŜǊŜΣ ŎƭƻǎŜǊ ǘƻ ǘƘŜ 
surface than any spacecraft before itτ and ultimately providing humanity with the closest-
ever observations of a star. 

¶ Goals: The primary science goals for the mission are to trace how energy and heat move 
through the solar corona and to explore what accelerates the solar wind as well as solar 
energetic particles. 

 
Parker Solar Probe has three detailed science objectives: 

¶ Trace the flow of energy that heats and accelerates the solar corona and solar wind. 

¶ Determine the structure and dynamics of the plasma and magnetic fields at the sources of the 
solar wind. 

¶ Explore mechanisms that accelerate and transport energetic particles. 
 
Why study corona? 

¶ The corona is hotter than the surface of the sun. The corona gives rise to the solar wind, a 
continuous flow of charged particles that permeates the solar system. Unpredictable solar 
winds causŜ ŘƛǎǘǳǊōŀƴŎŜǎ ƛƴ ƻǳǊ ǇƭŀƴŜǘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ŀƴŘ Ŏŀƴ Ǉƭŀȅ ƘŀǾƻŎ ǿƛǘƘ 
communications technology on Earth. Nasa hopes the findings will enable scientists to 
ŦƻǊŜŎŀǎǘ ŎƘŀƴƎŜǎ ƛƴ 9ŀǊǘƘΩǎ ǎǇŀŎŜ environment. 
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19. PUNCH (Polarimeter to Unify the Corona and Heliosphere) Mission 
¶ NASA has selected an US based Indian researcher to lead its PUNCH mission which will image 

the Sun. 

¶ About PUNCH (Polarimeter to Unify the Corona and Heliosphere): 

¶ It is focused on ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ǘǊŀƴǎƛǘƛƻƴ ƻŦ ǇŀǊǘƛŎƭŜǎ ŦǊƻƳ ǘƘŜ {ǳƴΩǎ outer corona to the 
solar wind that fills interplanetary space. 

¶ It will consist of a constellation of four microsatellites that through continuous 3D deep-field 
imaging, will observe the corona and heliosphere as elements of a single, connected system. 

¶ The mission is expected to be launched in 2022. 
 

20. Launch Abort System (LAS) 
¶ NASA recently carried out a successful test of a launch-abort system for the Orion capsule 

designed to take U.S. astronauts to the Moon. 
 
About Launch Abort System (LAS): 

¶ It is designed to activate in the event of a rocket malfunction, on the pad or in flight. 

¶ The LAS consists of three different types of solid-fuel rocket motors that will work in 
synchrony with one another. 

¶ In case of a launch-pad or in-flight failure, the abort tower rocket provides 400,000 pounds of 
thrust, pulling the crew capsule away. 

 
Background: 

¶ ¢ƘŜ hǊƛƻƴ ǎǇŀŎŜŎǊŀŦǘ ƛǎ ŀ ƳŀƧƻǊ ŎƻƳǇƻƴŜƴǘ ƻŦ b!{!Ωǎ Artemis program, which aims to return 

¶ U.S. astronauts to the lunar surface in 2024. 
 

21. Artemis programme 
Artemis- Acceleration, Reconnection, TurbulencŜ ŀƴŘ 9ƭŜŎǘǊƻŘȅƴŀƳƛŎǎ ƻŦ aƻƻƴΩǎ LƴǘŜǊŀŎǘƛƻƴ 
with the Sun. 
It is b!{!Ωǎ ƴŜȄǘ Ƴƛǎǎƛƻƴ ǘƻ ǘƘŜ aƻƻƴΦ 
The project is carried out in collaboration with European Space Agency, Canadian Space Agency, 
Japan Space Agency and Australian Space Agency. 
Objective: To meŀǎǳǊŜ ǿƘŀǘ ƘŀǇǇŜƴǎ ǿƘŜƴ ǘƘŜ {ǳƴΩǎ ǊŀŘƛŀǘƛƻƴ Ƙƛǘǎ ƻǳǊ ǊƻŎƪȅ ƳƻƻƴΣ ǿƘŜǊŜ ǘƘŜǊŜ 
is no magnetic field to protect it. 
Artemis was the twin sister of Apollo and goddess of the Moon in Greek mythology. 
 
Significance of the mission: 
With the Artemis program, NASA will land the first woman and next man on the Moon by 2024. 
Mission details: 
b!{!Ωǎ ǇƻǿŜǊŦǳƭ ƴŜǿ ǊƻŎƪŜǘΣ the Space Launch System (SLS), will send astronauts aboard 
the Orion spacecraft nearly a quarter million miles from Earth to lunar orbit. 

¶ Astronauts will dock Orion at the Gateway and transfer to a human landing system for 
expeditions to the surface of the Moon. 

¶ They will return to the orbital outpost to board Orion again before returning safely to Earth. 
 
Artemis 1, 2 and 3: 
The agency will fly two missions around the Moon to test its deep space exploration systems. 
NASA is working toward launching Artemis I, an uncrewed flight to test the SLS and Orion 
spacecraft together, followed by the Artemis II mission, the first SLS and Orion test flight with 
crew. 
NASA will land astronauts on the Moon by 2024 on the Artemis III mission and about once a year 
thereafter.  
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Scientific objectives: 

¶ Find and use water and other critical resources needed for long-term exploration. 

¶ LƴǾŜǎǘƛƎŀǘŜ ǘƘŜ aƻƻƴΩǎ ƳȅǎǘŜǊƛŜǎ ŀƴŘ ƭŜŀrn more about our home planet and the universe. 

¶ Learn how to live and operate on the surface of another celestial body where astronauts are 
just three days from home. 

¶ Prove the technologies we need before sending astronauts on missions to Mars, which can 
take up to three years roundtrip. 

 
Lunar missions- key facts: 

¶ Before the US sent the Apollo 11 mission to the Moon, it sent three classes of robotic 
missions between 1961 and 1968.  

¶ On July 20, 1969, Neil Armstrong became the first human to step on the Moon as part of the 
Apollo 11 mission. 

¶ After July 1969, 12 American astronauts walked on the surface of the Moon until 1972. 

¶ Lƴ мфрфΣ ǘƘŜ {ƻǾƛŜǘ ¦ƴƛƻƴΩǎ ǳƴŎǊewed Luna 1 and 2 became the first rover to visit the Moon. 
Since then, seven nations have followed suit. 

¶ In the 1990s, the US resumed lunar exploration with robotic missions Clementine and Lunar 
Prospector. 

¶ In 2009, it began a new series of robotic lunar missions with the launch of the Lunar 
Reconnaissance Orbiter (LRO) and the Lunar Crater Observation and Sensing Satellite 
(LCROSS). 

¶ In 2011, NASA began the ARTEMIS (Acceleration, Reconnection, Turbulence, and 
9ƭŜŎǘǊƻŘȅƴŀƳƛŎǎ ƻŦ ǘƘŜ aƻƻƴΩǎ LƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ the Sun) mission using a pair of repurposed 
spacecraft and in 2012 the Gravity Recovery and Interior Laboratory (GRAIL) spacecraft 
ǎǘǳŘƛŜŘ ǘƘŜ aƻƻƴΩǎ ƎǊŀǾƛǘȅΦ 

¶ Apart from the US, the European Space Agency, Japan, China, and India have sent missions to 
explore the Moon. 

¶ China landed two rovers on the surface, which includes the first-ŜǾŜǊ ƭŀƴŘƛƴƎ ƻƴ ǘƘŜ aƻƻƴΩs 
far side in 2019. 

¶ The Indian Space Research Organisation (ISRO) receƴǘƭȅ ŀƴƴƻǳƴŎŜŘ LƴŘƛŀΩǎ ǘƘƛǊŘ ƭǳƴŀǊ 
mission Chandrayaan-3, which will comprise a lander and a rover. 

 

22. Lunar Reconnaissance Orbiter (LRO) 
ISRO attempted to figure out what happened to Chandrayaan-нΩǎ ±ƛƪǊŀƳ with the help of 
b!{!Ωǎ Lunar Reconnaissance Orbiter (LRO). 
LRO is a NASA mission to the moon within the Lunar Precursor and Robotic Program (LPRP) in 
preparation for future manned missions to the moon and beyond (Mars). 
LRO is ǘƘŜ ŦƛǊǎǘ Ƴƛǎǎƛƻƴ ƻŦ b!{!Ωǎ ȫbŜǿ ±ƛǎƛƻƴ ŦƻǊ {ǇŀŎŜ 9ȄǇƭƻǊŀǘƛƻƴΩ. 
 
The objectives of LRO are to: 

¶ Identify potential lunar resources. 

¶ Gather detailed maps of the lunar surface. 

¶ /ƻƭƭŜŎǘ Řŀǘŀ ƻƴ ǘƘŜ ƳƻƻƴΩǎ Ǌŀdiation levels. 

¶ Study the moons polar regions for resources that could be used in future manned missions or 
robotic sample return missions. 

¶ Provide measurements to characterize future robotic explorers, human lunar landing sites 
and to derive measurements that can be used directly in support of future Lunar Human 
Exploration Systems. 

 

23. NASA TO LAUNCH DRAGONFLY 
¶ NASA plans to launch an unmanned nuclear-powered drone, Dragonfly as early as 2026 to 

search for life on {ŀǘǳǊƴΩǎ ƭŀǊƎŜǎǘ ƳƻƻƴΣ ¢ƛǘŀƴ. 
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Key facts: 

¶ Dragonfly ŀƛƳǎ ǘƻ ǎŜŀǊŎƘ ŦƻǊ ǎƛƎƴǎ ƻŦ ƳƛŎǊƻōƛŀƭ ŀƭƛŜƴ ƭƛŦŜ ƻƴ {ŀǘǳǊƴΩǎ Ƴƻƻƴ ¢ƛǘŀƴ, while 
navigating its earth- like gravity and aerodynamics in the process. 

¶ The mission will succeed b!{!Ωǎ Cassini probe, which ended its 13-year mission orbiting 
Saturn in SeptembeǊ нлмт ōȅ ŘƛǾƛƴƎ ƛƴǘƻ {ŀǘǳǊƴΩǎ ŀǘƳƻǎǇƘŜǊŜΦ 

¶ Dragonfly mission is a ǇŀǊǘ ƻŦ b!{!Ωǎ bŜǿ CǊƻƴǘƛŜǊǎ ǇǊƻƎǊŀƳ, which includes a series of 
space exploration missions, which are being conducted with the purpose of researching 
several of the Solar System bodies, including the dwarf planet Pluto. 

¶ The New Frontiers programme also includes Pluto probe New Horizons, Jupiter probe Juno 
and OSIRIS-Rex asteroid mission. 

¶ The Dragonfly mission replaces a previously discontinued concept project called Titan Saturn 
System Mission (TSSM), which required a balloon probe to circumnavigate Titan. 

 
Why study Titan? 

¶ Titan is an analog to the very early Earth, and can provide clues to how life may have arisen 
on our planet. 

¶ Titan is larger than the planet Mercury and is the second largest moon in our solar system. 

¶ Because it is so far from the Sun, its surface temperature is around -290 degrees Fahrenheit (-
179 degrees Celsius). Its surface pressure is also 50 percent higher than 9ŀǊǘƘΩǎ. 

 
Objectives of the mission: 

¶ Explore diverse environments from organic dunes to the floor of an impact crater where 
liquid water and complex organic materials key to life once existed together for possibly tens 
of thousands of years. 

¶ Study how far prebiotic chemistry may have progressed. 

¶ LƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ƳƻƻƴΩǎ ŀǘƳƻǎǇƘŜǊƛŎ ŀƴŘ ǎǳǊŦŀŎŜ ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ƛǘǎ ǎǳōǎǳǊŦŀŎŜ ƻŎŜŀƴ ŀƴŘ 
liquid reservoirs. 

¶ Search for chemical evidence of past or extant life. 
 

24. OSIRIS-Rex 
¶ NASA has announced that its asteroid probe OSIRIS-REx set a new record for the closest-ever 

orbit of a planetary body made by a man-made spacecraft. 

¶ The recent maneuver has placed the spacecraft into an orbit 680 meters above the asteroid 
.ŜƴƴǳΩǎ surface for about seven weeks. 

 
About the mission: 

¶ OSIRIS-Rex stands for Origins, Spectral Interpretation, Resource Identification, Security-
Regolith Explorer. 

¶ OSIRIS-REx is the third mission in b!{!Ωǎ bŜǿ CǊƻƴǘƛŜǊǎ ǇǊƻƎǊŀƳ, which previously sent the 
New Horizons spacecraft zooming by Pluto and the Juno spacecraft into orbit around Jupiter. 

 
Why was Bennu chosen? 

¶ Proximity to Earth: In order for OSIRIS-REx to reach its destination in a reasonable timeframe, 
NASA needed to find an asteroid which had a similar orbit to Earth. 

¶ Size: Small asteroids, those less than 200m in diameter, typically spin much faster than larger 
asteroids, meaning the regolith material can be ejected into space. Bennu is around 500m in 
diameter, so rotates slowly enough to ensure that the regolith stays on its surface. 

¶ Composition: .Ŝƴƴǳ ƛǎ ŀ ǇǊƛƳƛǘƛǾŜ ŀǎǘŜǊƻƛŘΣ ƳŜŀƴƛƴƎ ƛǘ ƘŀǎƴΩǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŎƘŀƴƎŜŘ ǎƛƴŎŜ ǘƘŜ 
beginning of the Solar System (over 4 billion years ago). It is also very carbon-rich, meaning it 
may contain organic molecules, which could have been precursors to life on Earth. 

¶ Additionally, Bennu is of interest as it is a Potentially Hazardous Asteroid (PHA). 
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25. Thirty Meter Telescope (TMT) 
India, a partner in the construction of one of the 
largest telescopes in the world, TMT, has said it 
wants the project to be moved out of the proposed 
site at Mauna Kea, a dormant volcano in Hawaii. 
 
About TMT: 
The Thirty Meter Telescope (TMT) is 
an astronomical observatory with an extremely 
large telescope (ELT). 
It is an international project being funded 
by scientific organisations of Canada, China, India, 
Japan and USA. 
Planned location: Mauna Kea on the island of Hawaii in the US state of Hawaii.  
Purpose: The TMT is designed for near-ultraviolet to mid-infrared observations, featuring 
adaptive optics to assist in correcting image blur. 
  
Significance: 

¶ TMT will enable scientists to study fainter objects far away from us in the Universe, which 
gives information about early stages of evolution of the Universe. 

¶ It will give us finer details of not-so-far-away objects like undiscovered planets and other 
objects in the Solar System and planets around other stars. 

 
About 70% of Indian contribution to the Thirty Meter Telescope (TMT) will be in the form of both 
hardware and software for the telescope. Indian entities are engaged in developing observatory 
software as well as telescope control system. 
 

26. Spitzer space telescope 
Spitzer space telescope of NASA retired on January 30, 2020. Spitzer was shut down permanently 
after about 16 years of exploring the cosmos in infrared light. 
 
Background: 
Launched into solar orbit on August 25, 2003, Spitzer was initially scheduled for a minimum 2.5-
year primary mission. But the space telescope has lasted far beyond its expected lifetime. 
 
Key achievements: 

¶ {ǇƛǘȊŜǊΩǎ ŘƛǎŎƻǾŜǊƛŜs extend from our own planetary backyard, to planets around other stars, 
to the far reaches of the universe. 

¶ Spitzer has logged over 106,000 hours of observation time in the past 15 years. It has 
illuminated some of the oldest galaxies in the universe, revealed a new ring around Saturn, 
and peered through shrouds of dust to study newborn stars and black holes. 

¶ The telescope also assisted in the discovery of planets beyond our solar system, including the 
detection of seven Earth-size planets orbiting the star TRAPPIST-1, among other 
accomplishments. 

  
About Spitzer: 
b!{!Ωǎ {ǇƛǘȊŜǊ {ǇŀŎŜ ¢ŜƭŜǎŎƻǇŜ ǿŀǎ ƭŀǳƴŎƘŜŘ ƛƴ нлло to study the universe in the infrared. 
It is the last mission of the NASA Great Observatories program, which saw four specialized 
telescopes (including the Hubble Space Telescope) launched between 1990 and 2003. 
The goal of the Great Observatories is to observe the universe in distinct wavelengths of light. 
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The other observatories in Greta Observatories Program looked at visible light (Hubble, still 
operational), gamma-rays (Compton Gamma-Ray Observatory, no longer operational) and X-rays 
(the Chandra X-Ray Observatory, still operational). 
 

27. Habitable Zone 
¶ ¢ƘŜ ƘŀōƛǘŀōƭŜ ȊƻƴŜ όƻǊ άDƻƭŘƛƭƻŎƪǎ ȊƻƴŜέύ ƛǎ ǘƘŜ 

range of orbital distances from a star at which 
liquid water can exist on the surface of a planet. 

¶ It is the area around a star where it is not too 
hot and not too cold for liquid water to exist on 
the surface of surrounding planets. 

¶ This range of distances changes depending on 
the size and temperature of the star. 

¶ Earth is in the habitable zone of the sun ς one of the reasons our planet has liquid water like 
oceans and lakes. 

 
Why in News? 
NASA reported the discovery of an Earth-size planet, named TOI 700 d, orbiting its star in the 
άƘŀōƛǘŀōƭŜ ȊƻƴŜέ. 
 

28. Accretion Burst Event 
Astronomers have recently found that the funnelling of matter into a forming star happens at 
different rates over time, as per the rotating disc of gas and dust theory. 
Sometimes the forming star swallows up a huge amount of matter, resulting in a burst of activities 
in the massive star. 
This is called an accretion burst event. 
It is incredibly rare: only three such events have been observed, out of all the billions of massive 
stars in the Milky Way. 
 
Need for these understandings: 
Astronomers don't yet fully understand how massive stars in our galaxy are formed. So far, 
observations have only yielded some pieces of the puzzle. 
This is because nearly all the known massive stars in our galaxy are located very far away from our 
solar system. They also form in close proximity to other massive stars, making it difficult to study 
the environment where they take shape. 
So, rotating disc theory helps in understanding these events.  
With this, the astronomers will be able to develop and test theories to explain how high-mass 
stars gain their mass. 
 
Maser Monitoring Organisation (M2O): 
After the first detection of an accretion burst, in 2016, astronomers from around the 
world agreed in 2017 to coordinate their efforts to observe more. 
This led to the formation of the Maser Monitoring Organisation (M2O). 
The primary goal of M2O is to make the atronomy community aware of the importance of Maser 
monitoring. It is also to increase the number of sources monitored, the number of transitions 
monitored at, and increase cadence of observation. 
 
What is a Maser? 
A maser is the microwave (radio frequency) equivalent of laser. The word stands for "microwave 
amplification by stimulated emission of radiation". 

¶ Masers are observed using radio telescopes and most of them are observed at centimetre 
wavelength: they are very compact. 

¶ A maser flare can be a sign of an extraordinary event such as the formation of a star.  
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29. SnowEx 
NASA has launched a seasonal campaign τ part of a five-year programme called SnowEx, 
initiated in 2016-17. 
 
What is SnowEx?  
It is a five-year program initiated and funded by NASA. 
Objective: To address the most important gaps in snow remote sensing knowledge and thus lay 
the groundwork for a future snow satellite mission. 
It focuses on airborne campaigns and field work, and on comparing the various sensing 
technologies, from the mature to the more experimental, in globally-representative types of 
snow. 
The mission will utilize a suite of airborne instruments such as Lidar, SAR, Passive Microwave, 
Multi -spectral/hyperspectral VIS/IR, and others, as well as ground measurements, to 
study Snow Water Equivalent (SWE) in forested areas. 
 
What are the SnowEx outcomes and International Engagement? 
SnowEx will provide key insights into optimal strategies for mapping global SWE with remote 
sensing and models, which will enable a competitive proposal for ŀ 5ŜŎŀŘŀƭ {ǳǊǾŜȅ ά9ŀǊǘƘ {ȅǎǘŜƳ 
9ȄǇƭƻǊŜǊέ ƳƛǎǎƛƻƴΦ 
The systematic assessment of methods for mapping water and energy components of seasonal 
snow in SnowEx is fully aligned with the objectives of the NASA Terrestrial Hydrology Program 
and the Earth Science Division as well as the ESDS. 
 

30. Hera mission 
The European Space Agency (ESA) had approved the budget of Hera, the European component of 
the mission to slam a spacecraft into an asteroid. 
 
What is Hera? 
Hera is the European contribution to an international double-spacecraft collaboration. 
Hera is named after the Greek goddess of marriage. 
 
How is it planned? 
Due to launch in 2024, Hera would travel to a binary asteroid system ς the Didymos pair of near-
Earth asteroids. 
NASA will first perform a kinetic impact on the smaller of the two bodies, then Hera will follow-
up with a detailed post-impact survey that will turn this grand-scale experiment into a well-
understood and repeatable planetary defence technique. 
 
What is DART mission? 
Double Asteroid Redirection Test (DART) will target Didymoon as part of its planetary defence 
programme. 

¶ DART will deliberately crash itself into the moonlet at a speed of approximately 6 km per 
second, using an onboard camera and autonomous navigation software. 

¶ The collision will change the speed of the moonlet in its orbit around the main body. 
 
Why Didymoon? 

¶ Didymoon was chosen because of its close proximity to Earth and its size. Didymoon is small 
and in a tight enough 12-hour orbit around its parent, that its orbital period can indeed be 
shifted in a measurable way. 

 
Significance: 
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¶ DART and Hera were conceived togethŜǊ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ΨAsteroid Impact 

Deflection AssessmentΩ ŜȄǇŜǊƛƳŜƴǘΦ  
 

Why we need a planetary defence mechanism? 

¶ There are around 25,000 near-Earth objects (NEOs) that orbit the Sun on a trajectory that 
ōǊƛƴƎǎ ǘƘŜƳ ŎƭƻǎŜ ǘƻ ƻǳǊ ǇƭŀƴŜǘΩǎ ƻǊōit. Certain near-Earth objects have been classified as 
άǇƻǘŜƴǘƛŀƭƭȅ ƘŀȊŀǊŘƻǳǎέ. 

¶ As of now, there are about 900 near-Earth objects measuring more than 1 km. An impact 
from one of these NEOs can bring devastating effects to Earth. 

¶ That is why scientists are working on a number of planetary protection initiatives to deflect 
asteroids if they threaten to impact the Earth. 

 

31. Starlink network project 
Starlink is a satellite constellation being constructed by American company SpaceX to 
provide satellite Internet access. The constellation will consist of thousands of mass-
produced small satellites in low Earth orbit (LEO), working in combination with 
ground transceivers.  
 
Significance of the project: 
The project ensures that reliable and uninterrupted Internet services are universally available in 
every part of the globe. 

¶ CurrentlȅΣ ŀōƻǳǘ п ōƛƭƭƛƻƴ ǇŜƻǇƭŜΣ ƳƻǊŜ ǘƘŀƴ ƘŀƭŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴΣ Řƻ ƴƻǘ ƘŀǾŜ ŀŎŎŜǎǎ 
to reliable Internet networks. 

¶ And that is because the traditional ways to deliver the Internet τ fibre-optic cables or 
wireless networks τ cannot take it everywhere on Earth. 

¶ In many remote areas, or places with difficult terrain, it is not feasible or viable to set up 
cables or mobile towers. 

Signals from satellites in space can overcome this obstacle easily. 
 
Why use low earth orbit instead of geostationary? 
Geostationary orbit is ƭƻŎŀǘŜŘ ŀǘ ŀ ƘŜƛƎƘǘ ƻŦ орΣтус ƪƳ ƻǾŜǊ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ directly above 
the Equator. Satellites in this orbit move at speeds of about 11,000 km per hour, and complete 
one revolution of the Earth in the same time that the earth rotates once on its axis. To the 
observer on the ground, therefore, a satellite in geostationary orbit appears stationary. 
 
Advantages: Signals from geostationary orbit can cover a very large part of the Earth. Signals from 
one satellite can cover roughly a third of the planet τ and three to four satellites would be 
enough to cover the entire Earth. Also, because they appear to be stationary, it is easier to link to 
them. 
¢ƘŜƴ ǿƘŀǘΩǎ ǘƘŜ ƛǎǎǳŜΚ 
There is a time lag τ called latency τ between a user seeking data, and the server sending that 
data. 
And because data transfers cannot happen faster than the speed of light (in reality, they take 
place at significantly lower speeds), the longer the distance that needs to be covered the greater 
is the time lag, or latency. 
A transmission from a satellite in geostationary orbit has a latency of about 600 milliseconds. 
 
How low earth orbit seeks to solve this issue? 
A satellite in the lower orbit, 200-нΣллл ƪƳ ŦǊƻƳ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ Ŏŀƴ ōǊƛƴƎ ǘƘŜ ƭŀƎ Řƻǿƴ ǘƻ нл-
30 milliseconds, roughly the time it takes for terrestrial systems to transfer data. 
 
Concerns over LEOs: 
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Owing to their lower height, their signals cover a relatively small area. As a result, many more 
satellites are needed in order to reach signals to every part of the planet. 
Other issues include: Increased space debris, increased risk of collisions, and the concern of 
astronomers that these constellations of space Internet satellites will make it difficult to observe 
other space objects, and to detect their signals. 
 

32. NASA reƴŀƳŜǎ ¦ƭǘƛƳŀ ¢ƘǳƭŜ ǘƻ Ψ!ǊǊƻƪƻǘƘΩ 
National Aeronautics and Space Administration (NASA) has recently renamed farthest cosmic 
body, earlier known as Ψ¦ƭǘƛƳŀ ¢ƘǳƭŜΩ ǘƻ Ψ!ǊǊƻƪƻǘƘΩ or Sky. 
The old name attracted controversy because the worŘ Ψ¢ƘǳƭŜΩ has been associated with Nazis in 
the past. 

¶ On January 1 2019, b!{!Ωǎ bŜǿ IƻǊƛȊƻƴǎ ǎǇŀŎŜŎǊŀŦǘ ōŜŎŀƳŜ ǘƘŜ ŦƛǊǎǘ ŜȄǇƭƻǊŜǊ ǘƻ Ŧƭȅ Ǉŀǎǘ 
the mysterious object- Ultima Thule, located some 4 billion miles from Earth. 

¶ This is a historic flyby of the farthest, and quite possibly the oldest, cosmic body ever 
explored by humankind. 

¶ Key facts- Ultima Thule (now Arrokoth): 
o Ultima Thule is located in the Kuiper belt in the outermost regions of the Solar 

System, beyond the orbit of Neptune. 
o It measures approximately 30 km in diameter, and is irregularly shaped. 
o Ultima Thule has a reddish color, probably caused by exposure of hydrocarbons to 

sunlight over billions of years. 
o ¦ƭǘƛƳŀ ¢ƘǳƭŜ ōŜƭƻƴƎǎ ǘƻ ŀ Ŏƭŀǎǎ ƻŦ YǳƛǇŜǊ ōŜƭǘ ƻōƧŜŎǘǎ ŎŀƭƭŜŘ ǘƘŜ άŎƻƭŘ ŎƭŀǎǎƛŎŀƭǎέ, 

which have nearly circular orbits with low inclinations to the solar plane. 

¶ Background: 
o New Horizons was launched on 19 January 2006, and has been travelling through 

space for the past nine years.  
o bŜǿ IƻǊƛȊƻƴΩǎ ŎƻǊŜ ǎŎƛŜƴŎŜ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ƳŀǇ ǘƘŜ ǎǳǊŦŀŎŜǎ ƻŦ tƭuto and Charon, to 

studȅ tƭǳǘƻΩǎ ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ ǘƻ ǘŀƪŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊŜŀŘƛƴƎǎΦ 

¶ Facts for Prelims: 
o The Kuiper belt sometimes called the EdgeworthςKuiper belt, is a region of the 

Solar System beyond the planets, extending from the orbit of Neptune (at 30 AU) 
to approximately 50 AU from the Sun.  

o It is similar to the asteroid belt, but it is far largerτ20 times as wide and 20 to 200 
times as massive. 

 

33. Asteroid Impact Deflection Assessment (AIDA) 
¶ Asteroid Impact Deflection Assessment (AIDA) is a joint research mission between NASA and 

the European Space Agency (ESA) teams. 
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¶ It aims to study the viability of diverting an asteroid by crashing a spacecraft into its surface. 

¶ The project aims to deflect the orbit of one of the two Didymos asteroids between Earth and 
Mars, with an observer craft gauging the effect of the impact more effectively than ground-
based observers could manage. 

 
 
 
 

34.  NASAΩs Kepler Space Telescope 
¶ The National Aeronautics and Space !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ (NASA) Transiting Exoplanet Survey 

Satellite (TESS) has discovered a new planetary system called TESS Object of Interest (TOI) 
270. 

¶ Where is it located? TOI 270 is about 73 light years away from Earth, and is located in the 
constellation Pictor (Pictor is a constellation in the southern celestial hemisphere). 

 
About TESS mission: 

¶ The Transiting Exoplanet Survey Satellite (TESS) is a NASA mission that will look for planets 
orbiting the brightest stars in 9ŀǊǘƘΩǎ sky. It was led by the Massachusetts Institute of 
Technology with seed funding from Google. 

¶ Mission: The mission will monitor at least 200,000 stars for signs of exoplanets, ranging from 
Earth-sized rocky worlds to huge gas giant planets. TESS, however, will focus on stars that are 
30 to 100 times brighter than those Kepler examined. This will help astronomers better 
understand the structure of solar systems outside of our Earth, and provide insights into how 
our own solar system formed. 

¶ Orbit: TESS will occupy a never-before-used orbit high above Earth. The elliptical orbit, called 
P/2, is exactly ƘŀƭŦ ƻŦ ǘƘŜ ƳƻƻƴΩǎ ƻǊōƛǘŀƭ ǇŜǊƛƻŘΤ ǘƘƛǎ ƳŜŀƴǎ ǘƘŀǘ ¢9{{ ǿƛƭƭ ƻǊōƛǘ 9ŀǊǘƘ ŜǾŜǊȅ 
13.7 days. 

¶ How it works? It will use transit method to detect exoplanets. It watches distant stars for 
small dips in brightness, which can indicate that planet has passed in front of them. Repeated 
dips will indicate planet passing in front of its star. This data has to be validated by repeated 
observations and verified by scientists. 

 

35. Copernicus Programme 
¶ Copernicus is the most ambitious Earth observation programme. 

¶ It will provide accurate, timely and easily accessible information to improve the management 
of the environment, understand and mitigate the effects of climate change and ensure civil 
security. 

¶ Copernicus is the new name for the Global Monitoring for Environment and Security 
programme, previously known as GMES. 
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¶ This initiative is headed by the European Commission (EC) in partnership with the European 

Space Agency (ESA). 

¶ Services provided by Copernicus: land management, the marine environment, atmosphere, 
emergency response, security and climate change. 

¶ Sentinel: ESA is developing a new family of satellites, called Sentinels, specifically for the 
operational needs of the Copernicus programme. The Sentinels will provide a unique set of 
observations, starting with the all-weather, day and night radar images. 

 

36. Saturn is the planet with the highest number of moons 
Recently the discovery of 20 new moons of Saturn has made Saturn the planet with the highest 
number of moons (82). 

¶ The previous record- holder, Jupiter, has 79. 

¶ This was announced by ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ !ǎǘǊƻƴƻƳƛŎŀƭ ¦ƴƛƻƴΩǎ aƛƴƻǊ Planet Center. 

¶ hŦ {ŀǘǳǊƴΩǎ нл ƴŜǿŦƻǳƴŘ ƳƻƻƴǎΣ мт ŀǊŜ ǊŜǘǊƻƎǊŀŘŜΣ ƳŜŀƴƛƴƎ ǘƘŜȅ ƻǊōƛǘ ƛƴ ǘƘŜ ƻǇǇƻǎƛte 
direction that Saturn rotates. Three orbit in the same direction that Saturn spins. Two of 
those prograde moons orbit fairly close to the planet while one oddball is farther out. 

 

37. Meteor showers 
Meteors are bits of rock and ice that are ejected from comets as they manoeuvre around their 
orbits around the sun. 
Meteor showers, on the other hand, are witnessed when Earth passes through the trail of debris 
left by a comet or an asteroid. When a meteor reaches the Earth, it is called a meteorite and a 
series of meteorites when encountered at once, is termed as a meteor shower. 
 

38. METHANE-POWERED ROCKET ENGINE 
¶ L{wh ƛǎ ŘŜǾŜƭƻǇƛƴƎ ǘǿƻ Ψ[hȄ ƳŜǘƘŀƴŜΩ ŜƴƎƛƴŜǎ όƭƛǉǳƛŘ ƻȄȅƎen oxidiser and methane fuel) 

engines. 
 
Why use methane? 

¶ Methane, which can be synthesised with water and carbon dioxide in space, is often 
described as the space fuel of the future. 

¶ Unsymmetrical Di-Methyl Hydrazine, along with Nitrogen tetroxide for oxidiser, currently 
being used by ISRO, is said to be highly toxic and cancer-causing. 

¶ Whereas Methane, apart from being non-toxic, has a higher specific impulse (which means 
one kg of the gas can life one kg of mass for a longer time), it is easy to store, does not leave a 
residue upon burning, less bulky, and, importantly, can be synthesised up in space. 

 

39. Project NETRA 
¶ L{wh Ƙŀǎ ƛƴƛǘƛŀǘŜŘ ΨProject NETRAΩ ς an early 

warning system in space to detect debris and 
other hazards to Indian satellites. 

 
Significance of the project: 

¶ The project will give India its own capability in 
space situational awareness (SSA) like the 
other space powers τ ǿƘƛŎƘ ƛǎ ǳǎŜŘ ǘƻ ΨǇǊŜŘƛŎǘΩ 
threats from debris to Indian satellites. 

¶ b9¢w!Ωǎ ŜǾŜƴǘǳŀƭ Ǝƻŀƭ ƛǎ ǘƻ ŎŀǇǘǳǊŜ ǘƘŜ D9hΣ ƻǊ 

geostationary orbit, scene at 36,000 km where communication satellites operate. 

¶ The effort would make India a part of international efforts towards tracking, warning about 
and mitigating space debris. 

 

What is Project NETRA (Network for space 
object Tracking and Analysis)? 

¶ Under the project, the ISRO plans to put 
up many observational facilities: 
connected radars, telescopes; data 
processing units and a control centre. 

¶ They can, among others, spot, track and 
catalogue objects as small as 10 cm, up 
to a range of 3,400 km and equal to a 
space orbit of around 2,000 km. 
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40. SAGITTARIUS A* 
¶ It is a supermassive black hole 26,000 light years away from Earth, near the Galactic Centre, 

or the centre of the Milky Way. 

¶ Why in News? In recent years, it has shown unusual activity, and the area around it has been 
much brighter than usual. 

 
Possible reasons for this: 

¶ It may be that the Sagittarius A* has become hungrier, and has been feeding on nearby 
matter at a markedly faster rate, described as a άbig feastέΦ 

¶ It could be growing faster than usual in size, or that the current model that measures its level 
of brightness is inadequate and is in need of an update. 

¶ A black hole does not emit light by itself, but the matter that it consumes can be a source of 
light. A large quantity of gas from the S0-2 star, which travelled close to the black hole last 
year, may now have reached the latter. 

 

41. INTERPLANETARY POLLUTION 
¶ On April 11, 2019 the Israeli spacecraft Beresheet attempted to land on the Moon, but crashed 

on the surface. It was carrying a number of items τ including thousands of specimens of a 
living organism called tardigrade. 
 

What are Tardigrades? 

¶ The tardigrade, also known as water bear, is among the toughest and most resilient creatures 
on Earth. 

¶ The tardigrade can only be seen under a microscope. 

¶ Half a millimetre long, it is essentially a water-dweller but also inhabits land and, a 2008 study 
found, can survive in the cold vacuum of outer space. 

¶ The tardigrade can endure extreme hot and cold temperature levels. 

¶ They themselves expel water from their bodies and set off a mechanism to protect their cells, 
and can still revive if placed in water laǘŜǊΦ ¢ƘŜ ƻǊƎŀƴƛǎƳ ƛǎ ƪƴƻǿƴ ǘƻ άcome ōŀŎƪ ǘƻ ƭƛŦŜέ ƻƴ 
rehydration. 

¶ The tardigrade derives its name from the fact 
that it looks like an eight-legged bear, with a 
mouth that can project out like a tongue. 

¶ A tardigrade typically eats fluids, using its claws 
and mouth to tear open plant and animal cells, 
so that it can suck nutrients out of them. 

¶ It is also known to feast on bacteria and, in some 
cases, to kill and eat other tardigrades. 

 
Beresheet: 

¶ LǎǊŀŜƭΩǎ CƛǊǎǘ [ǳƴŀǊ [ŀƴŘŜǊ- Beresheetς was 
launched on board Falcon 9. 

¶ Beresheet attempted to become the first Israeli spacecraft, and the first privately-operated 
mission, to land on the Moon. 

 

42. Magnetospheric Multiscale mission (MMS) 
¶ The Magnetospheric Multiscale mission (MMS) had recently made the first precise 

measurements of an interplanetary shock using high-resolution instruments. 

¶ These interplanetary shocks provide ideal test beds for learning about larger universal 
phenomena. About Magnetospheric Mission: 
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¶ b!{!Ωǎ aa{ ƛƴǾŜǎǘƛƎŀǘŜǎ Ƙƻǿ ǘƘŜ {ǳƴΩǎ ŀƴŘ 9ŀǊǘƘΩǎ ƳŀƎƴetic fields connect and disconnect, 

explosively transferring energy from one to the other in a process that is important at the 
Sun, other planets, and everywhere in the universe, known as magnetic reconnection. 

¶ Reconnection limits the performance of fusion reactors and is the final governor of geospace 
weather that affects modern technological systems such as telecommunications networks, 
GPS navigation, and electrical power grids. 

 

43. FEDOR 
¶ Russia had launched an unmanned rocket into space. 

¶ It carried a life-size humanoid robot that spent 10 days learning to assist astronauts on the 
International Space Station. 

¶ Known as FEDOR, which stands for Final Experimental Demonstration Object Research, the 
Skybot F-850 is the first humanoid robot to be sent to space by Russia. 

¶ ¢ƘŜ ǊƻōƻǘΩǎ Ƴŀƛƴ ǇǳǊǇƻǎŜ ƛǘ ǘƻ ōŜ ǳǎŜŘ ƛƴ ƻǇŜǊŀǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ŜǎǇŜŎƛŀƭƭȅ ŘŀƴƎŜǊƻǳǎ ŦƻǊ 
humans onboard spacecraft and in outer space. 

¶ FEDOR, who is the size an adult and can emulate movements of the human body, has 
apparently embraced 

¶ his mission, dŜǎŎǊƛōƛƴƎ ƘƛƳǎŜƭŦ ŀǎ άŀƴ ŀǎǎƛǎǘŀƴǘ ǘƻ ǘƘŜ L{{ ŎǊŜǿέ. 
 
Background: 

¶ Fedor is not the first robot to go into space. 

¶ In 2011, NASA sent up Robonaut 2, a humanoid robot developed with General Motors that 
had a similar aim of working in high-risk environments. 

¶ In 2013, Japan sent up a small robot called Kirobo ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ L{{Ωǎ ŦƛǊǎǘ WŀǇŀƴŜǎŜ ǎǇŀŎŜ 
commander. 

 

44. Gravitational Lensing 
¶ ¦ǎƛƴƎ b!{!Ωǎ James Webb Space Telescope as a sort of time machine, researchers plan to 

investigate how new stars are born, with the help of a natural phenomenon called 
άgravitational lensingέΦ  

 
What is gravitational lensing? How it works? 

¶ DǊŀǾƛǘŀǘƛƻƴŀƭ ƭŜƴǎƛƴƎ ƛǎ ŀƴ ŜŦŦŜŎǘ ƻŦ 9ƛƴǎǘŜƛƴΩǎ ǘƘŜƻǊȅ ƻŦ general relativity ς simply put, mass 
bends light. 

¶ The gravitational field of a massive object will extend far into space, and cause light rays 
passing close to that object (and thus through its gravitational field) to be bent and refocused 
somewhere else. 

¶ The more massive the object, the stronger its gravitational field and hence the greater the 
bending of light rays ς just like using denser materials to make optical lenses results in a 
greater amount of refraction. 

 
Why is lensing useful? 

¶ Gravitational lensing is useful to cosmologists because it  is directly sensitive to the amount 
and distribution of dark matter. 

¶ Lensing can help astronomers work out exactly how much dark matter there is in the Universe 
as a whole and also how it is distributed. 

¶ Lensing has also been used to help verify the existence of dark matter itself. 
 
What is the James Webb Space Telescope? 

¶ The James Webb Space Telescope, also called Webb or JWST, is a large, space-based 
observatory, optimized for infrared wavelengths, which will complement and extend the 
discoveries of the Hubble Space Telescope. 

http://www.insightsonindia.com/
http://www.insightsactivelearn.com/


 

www.insightsonindia.com                                                       34                                           www.insightsactivelearn.com 

INSIGHTS PT 2020 EXCLUSIVE (SCIENCE AND TECHNOLOGY) 

NOTES 
¶ It will cover longer 

wavelengths of light than 
Hubble and will have 
greatly improved 
sensitivity. 

¶ The longer wavelengths 
enable JWST to look 
further back in time to 
see the first galaxies that 
formed in the early 
universe, and to peer 
inside dust clouds where 
stars and planetary 
systems are forming 
today. 

 
Why is Webb an infrared telescope? 

¶ By viewing the universe at infrared wavelengths Webb will show us things never before seen 
by any other telescope. It is only at infrared wavelengths that we can see the first stars and 
galaxies forming after the Big Bang. And it is with infrared light that we can see stars and 
planetary systems forming inside clouds of dust that are opaque to visible light. 

 

45. MARS SOLAR CONJUNCTION 
¶ During Mars solar conjunction, Mars and Earth will be on opposite sides of the Sun. 

¶ The Sun expels hot, ionised gas from its corona, which extends far into space. 

¶ During solar conjunction, this gas can interfere with radio signals when engineers try to 
communicate with spacecraft at Mars, corrupting commands and resulting in unexpected 
behaviour from those space explorers. 

¶ ²ƘŜƴ aŀǊǎ ŘƛǎŀǇǇŜŀǊǎ ŦŀǊ ŜƴƻǳƎƘ ōŜƘƛƴŘ ǘƘŜ {ǳƴΩǎ ŎƻǊƻƴŀ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƛƴŎǊŜŀǎŜŘ Ǌƛǎƪ ƻŦ 
radio interference, engineers hold off on sending commands. 

¶ Solar conjunction occurs every two years. 
 

46. Hayabusa2 
¶ WŀǇŀƴΩǎ Hayabusa2 spacecraft, which successfully made its second touchdown on asteroid 

Ryugu on July 12, 2019, has become the first ever space probe to gather material from 
beneath the surface of an asteroid. 

 
Hayabusa: 

¶ In mid-September 2005, Hayabusa landed on the asteroid Itokawa, and managed to collect 
samples in the form of grains of asteroidal material. It returned to Earth with the samples in 
June 2010, thereby becoming the first spacecraft to return asteroid samples to Earth for 
analysis. 

 
Hayabusa2: 

¶ It is an asteroid sample-return mission operated by the Japanese space agency, JAXA. 

¶ It was launched on 3 December 2014 and rendezvoused with near-Earth asteroid 162173 
Ryugu on 27 June 2018. 

¶ It is in the process of surveying the asteroid for a year and a half, departing in December 2019, 
and returning to Earth in December 2020. 

¶ Hayabusa2 carries multiple science payloads for remote sensing, sampling, and four small 
rovers that will investigate the asteroid surface to inform the environmental and geological 
context of the samples collected. 
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