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Launch Vehicles 
Polar Satellite Launch Vehicle 

 It is designed mainly to deliver the "earth observation" or "remote sensing" satellites with lift-off mass of 

up to about 1750 kg to Sun-Synchronous circular orbits of 600-900 km altitude. 

 Also used to launch the satellites of lower lift-off mass of up to about 1400 Kg to the elliptical 

Geosynchronous Transfer Orbit (GTO). 

 PSLV is a four-stage launch vehicle with first and third stages using solid rocket motors and second and fourth 

stages using liquid rocket engines.  

 It is the third generation launch vehicle of India and the first Indian launch vehicle to be equipped with 

liquid stages. 

 

Geosynchronous Satellite Launch Vehicle (GSLV) 

 GSLV is designed mainly to deliver the communication satellites to the highly elliptical (typically 250 x 36000 

Km) Geosynchronous Transfer Orbit (GTO). 

 

Two versions of the GSLV: 

GSLV Mk-II:  

 It is a three-stage vehicle with four liquid strap-ons. First stage using solid rocket motor, second stage 

using Liquid fuel and Cryogenic Upper Stage (CUS) forms the third stage of GSLV Mk II. It has the capability to 

launch satellites of lift- off mass of up to 2,500 kg to the GTO and satellites of up to 5,000 kg lift-off mass to 

the LEO (low earth orbit). 

 

GSLV MK-III: 

 It is a three-stage vehicle with an indigenous cryogenic upper stage engine (C25) with two solid fuel 

strap-on engines in the first stage, a liquid propellant core as second stage. It has been designed to carry heavier 

communication satellites weighing up to 4000 kg into the Geosynchronous Transfer Orbit or satellites 

weighing about 10,000 kg to a Low Earth Orbit (LEO). 

 The indigenous cryogenic C25 engine helps to keep fuel loads on the rocket relatively low. 

 India is among six nations — apart from the US, Russia, France, Japan and China — to possess 

cryogenic engine technology.  

 Heaviest ever rocket made by India. 

 

Small Satellite Launch Vehicle (SSLV) 

 It is a launch vehicle developed by ISRO with payload capacity of 500 kgto Low Earth orbit or 300 kg to 

Sun synchronous orbit for launching small satellites. 

 It was developed with the aim of launching small satellites commercially at drastically reduced price and higher 

launch rate as compared to PSLV. 

 Designed by ISRO‘s Vikram Sarabhai Space Centre, it can accommodate multiple satellites, albeit smaller 

ones. 

 Unlike the PSLV and GSLV, the SSLV can be assembled both vertically and horizontally. 

 The first three stages of the vehicle will use solid propellant, with a fourth stage being a velocity-

trimming module. 

 

Stages PSLV GSLV 

Strap-on Boosters – to 

augment thrust in 1ST Stage 

6 in case of variants – PSLV-G or PSLV- XL but not 

for Core Alone (PSLV-CA) 

4 liquid engines 

 

1st Stage S139 solid rocket motor; 

Fuel: HTBP (Hydroxyl-terminated polybutadiene) 

Same as PSLV. 

 

2nd Stage Vikas engine (Liquid); 

Oxidizer: Nitrogen Tetraoxide (N2O4) 

Fuel: Unsymmetrical dimethylhydrazine (UDMH) 

Same as PSLV. 

 

3rd Stage S139 solid rocket motor; CE-7.5 - India's first 
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Fuel: HTBP (Hydroxyl-terminated polybutadiene) cryogenic engine 

Oxidizer: Liquid Oxygen 

(LOX) 
Fuel: Liquid Hydrogen (LH2) 

4th Stage PS-4 Engine (Liquid); 

Oxidizer: Oxides of Nitrogen (MON) 

Fuel: Monomethylhydrazine (MMH) 

Absent 

(Note: Last stage of PSLV – 

4th and GSLV – 3rd) 

 

Kulasekarapattinam in Tamil Nadu  

 Union Government is planning to set up a new rocket launch pad here  

 At present, ISRO has two launch pads at Satish Dhawan Space Centre (SDCC) in Sriharikota, Andhra Pradesh 

 

Gaganyaan 
 Gaganyaan National Advisory Council has been created with members from different institutions and industries. 

 An Indian manned mission to space was first mooted in 2004. 

 Over the years, the Indian Space Research Organization has developed and tested a number of technologies that 

are critical to a human space flight.  

 These include a Space Capsule Recovery Experiment (SRE-2007), Crew module Atmospheric Reentry Experiment 

(CARE-2014), GSLV Mk-III (2014), Reusable Launch Vehicle- Technology Demonstrator (RLV-TD), Crew Escape 

System and Pad Abort Test. ISRO also recently unveiled a space capsule (crew module) and Space suit prototype. 

 ISRO has signed a pact with the Russian firm Glavkosmos to select and train astronauts for the country's 

Gaganyaan Project. 

 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. 

 

About  

 It is a crewed orbital spacecraft which is expected to carry three people into the space for seven days. 

 With this, India could potentially become the fourth country to send a man to space, after the erstwhile USSR, 

the US and China. 

 The total program is expected to be complete before 2022. 

 ISRO also plans two unmanned Gaganyaan flights — by December 2020 and in July 2021 — before 

undertaking the manned mission by December 2021. 

 GSLV Mk III, the three-stage heavy lift launch vehicle, will be used to launch Gaganyaan as it has the necessary 

payload capability. 

 The spacecraft is expected to be placed in a low earth orbit of 300-400 km. Within 16 minutes of taking off, 

the crew will be in space, where they will remain for five-seven days. The return journey is expected to take 36 

minutes. 

 Gaganyaan would be smaller in size than the current Russian Soyuz, Chinese Shenzhou, NASA's 

planned Orion spacecraft 

 While formal agreements are not yet in place, ISRO will collaborate with the Indian Air Force and its Institute of 

Aerospace Medicine, Bengaluru, to train astronauts. 

 The astronauts on the human space mission 'Gaganyaan' will mostly be pilots. 

 ISRO has signed a pact with the Russian firm Glavkosmos to select and train astronauts for the country‘s 

Gaganyaan project. 

 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. 

 

Technological challenges 

 Gravity field 

 Hostile environment 

 Upgrading GSLV Mk III 

 Precision in technology: 
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Gaganyaan Advisory Council 

 It comprises of multiple senior officials like Secretaries of Department of Space &Department of Science and 

Technology, Principal Scientific Advisor to PM, Former Chairman of ISRO, Directors of Premier Academic and 

Research Institutions, Heads of various Indian Industries etc. 

 It discusses overall project status of Gaganyaan, covering technical details as well as collaboration with various 

national stake holders. 

 It stresses the need for setting priorities at various National Institutions including Industries to accomplish 

Gaganyaan. 

 

Vyommitra 
 ISRO‘s humanoid robot that will test-flight Gangayaan in December 2020. It is a Gynoid (female humanoid).  

 Vyom Mitra was built by ISRO‘s Inertial Systems Unit, Thiruvananthapuram. 

 To perform panel operations on board the spacecraft. Act as companion to astronauts capable of recognizing, 

conversing and responding to their queries.  

 To test the Environmental Control & Life Support System of Gaganyaan in order to detect environmental Changes. 

 

Final Experimental Demonstration Object Research (FEDOR) 

 Recently, Russia sent the humanoid robot Fedor, also known as Skybot F850 to International Space Station. It 

will spend 10 days in space to assist astronauts. It is Russia‘s first robot in space. 

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

mission, describing himself as ―an assistant to the ISS crew‖. 

 Fedor copies human movements, a key skill that allows it to remotely help astronauts or even people on Earth 

to carry out tasks while the humans are strapped into an exoskeleton. 

 Fedor is described as potentially useful on Earth for working in high radiation environments, demining and tricky 

rescue missions. 

 Previously in 2011 NASA sent up Robonaut 2, a humanoid developed with General Motors and in 2013 Japan 

sent up a small robot called Kirobo, developed with Toyota which holds conversations in Japanese 

 

Human Space Flight Centre (HSFC) 
 It was inaugurated in January 2019 under Indian Space Research Organization (ISRO) to coordinate Indian 

Human Spaceflight Program (HSP) and will be responsible for the implementation of Gaganyaan project. 

 It will be involved in all the end-to-end mission planning, development of engineering systems for crew 

survival in space, crew selection and training and also pursue activities for sustained human space flight missions. 

 Currently, HSP work is split across various centers such as the Vikram Sarabhai Space Centre in 

Thiruvananthapuram and the U.R. Rao Satellite Centre in Bengaluru. 

 Recently, ISRO has proposed a consolidated HSFC, which will be established at Challakere, Karnataka. It will 

help India in the long run as currently India has to pay large sums of money for training and using such facilities 

in foreign countries. 

 

Chandrayaan 2 
 Chandrayaan-2, a completely indigenous mission, launched by ISRO, is India‘s second lunar exploration 

mission and first inter-planetary to land rover which the following basic components- 

 Orbiter- will observe the lunar surface and relay communication between Earth and Chandrayaan 2's Lander. 

 Lander (called Vikram)- designed to execute India's first soft landing on the lunar surface. 

 Rover (called Pragyan)- a 6-wheeled, AI-powered vehicle, which will move on the lunar surface and perform 

on-site chemical analysis. 

 Launcher- It was launched by Geosynchronous Satellite Launch Vehicle GSLV MkIII-M1. It is India's most 

powerful launcher to date, and has been completely designed and fabricated from within the country. 

 

Some notable features of Chandrayaan 2 Mission- 

 1st space mission to conduct a soft landing on the Moon's south polar region. 

 1st Indian expedition to attempt a soft landing on the lunar surface with home-grown technology. 

 1st Indian mission to explore the lunar terrain with home-grown technology. 

 4th country ever to soft land on the lunar surface after the United States, the U.S.S.R. and China. 
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 It is the country's first space mission headed by women, RituKaridhai, the mission director and M. Vanitha, the 

project director. 

 

Primary Objective: To demonstrate the ability to soft-land on the lunar surface and operate a robotic rover on the 

surface. It seeks to 

 foster a new age of discovery,  

 increase our understanding of space, 

 stimulate the advancement of technology, 

 promote global alliances, 

 inspire a future generation of explorers and scientists. 

 

Scientific Objectives of Chandrayaan 2 

 Moon provides the best linkage to Earth‘s early history. 

 It offers an undisturbed historical record of the inner Solar system environment. 

 Though there are a few mature models, the origin of Moon still needs further explanations. 

 It will conduct detailed topographical studies, comprehensive mineralogical analyses, and a host of other 

experiments on the lunar surface. 

 Evidence for water molecules discovered by Chandrayaan-1, requires further studies on the extent of water 

molecule distribution on the Moon. 

 It will also study new rock types with unique chemical composition. 

 

Lunar South Pole exploration 

• The lunar surface area remains in shadow, which is much larger than that at the North Pole. There is a 

possibility of the presence of water in permanently shadowed areas around it. 

• In addition, South Pole region has craters that are cold traps and contain a fossil record of the early Solar 

System. 

• Its regolith has traces of hydrogen, ammonia, methane, sodium, mercury and silver- making it an untapped source 

of essential resources. 

• Its elemental and positional advantages make it a suitable pit stop for future space exploration.  

 

Mission Payloads 

Orbiter payloads- 

 Terrain Mapping Camera-2 (TMC-2), 

 Chandrayaan-2 Large Area Soft X-ray Spectrometer (CLASS), 

 Solar X-ray monitor (XSM), 

 Orbiter High Resolution camera (OHRC) 

 Dual Frequency L and S band Synthetic Aperture Radar (DFSAR), 

 Imaging IR Spectrometer (IIRS), 

 Chandrayaan-2 Atmospheric Compositional Explorer 2 (ChACE-2), 

 Dual Frequency Radio Science (DFRS) experiment. 

 

Vikram payloads 

 Radio Anatomy of Moon Bound Hypersensitive Ionosphere and Atmosphere (RAMBHA),RAMBHA 

has been proven to be an effective diagnostic tool to gain information in highly dynamic plasma environment. 

 Chandra's Surface Thermo-physical Experiment (ChaSTE):It measures the vertical temperature gradient 

and thermal conductivity of the lunar surface. 

 Instrument for Lunar Seismic Activity (ILSA): ISLA is a seismometer that can detect minute ground 

displacement velocity, or acceleration caused by lunar quakes. 

 

Pragyan payloads 

 Alpha Particle Induced X-ray Spectroscope (APXS): Its primary objective is to determine the elemental 

composition of the moon's surface near the landing site. 

 Laser induced Breakdown Spectroscope (LIBS) 

 Passive Experiment- Laser Retroreflector array (LRA): The moon's constantly sunny side gets light for 14 Earth 

days or one lunar day. The lander and the rover are expected to work for just that duration. 
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Mission: 

 Total weight is 3500 kg. Will be launched on the heavy-lift GSLV-MK III rocket. The tests related to the 

lander were conducted at the Challakere multi-agency campus where ISRO, DRDO, BARC and the IISc facilities 

are located. 

 15 min Window of Terror: On Sept 7, the Vikram Lander will have a soft landing so that it doesn‘t kick up a lot 

a lunar dust which could damage the instruments. This process is called 15 min Window of Terror. 

 GSLV MK III/ MK1, placed the moon-bound spacecraft in a temporary orbit called the Earth Parking Orbit 

(EPO) with perigee (closest distance from Earth) of 170 km and an apogee of 45475 km. 

 The apogee of the EPO was about 6000 km more than originally envisaged. As a result, the number of earth-

bound phase steps or maneuvers needed to take the satellite to the highest orbit of almost 144000 km apogee has 

been reduced from six to five. The sixth would be a trans-lunar injection, maiden operational flight. 

 After the satellite is placed in the EPO, the apogee is increased in steps to take it to the final earth-bound phase 

orbit of about 144000 km. 

 The satellite goes around the earth in elliptical orbits and to increase the apogee, the satellite fires thrusters when 

it comes closest to the earth (perigee) 

 For the first 24 days of its earthbound phase, the speed and range of the spacecraft were being boosted to 

push it towards moon. As it nears the moon, its handlers will do the reverse - lower its speed gradually until it 

circles the moon, pole to pole. 

 

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

 Primary Objective: To prepare a three-dimensional atlas of both near and far side of the moon and chemical, 

mineralogical and photo-geological mapping of moon. 

 Findings of Chandrayan-1 

o Detection of Water – Major finding was the detection of Water (H2O) and Hydroxyl (OH) on the surface of 

the moon. The data revealed its presence in abundance around the polar region. 

o Magma Ocean Hypothesis – It confirmed the Ocean Magma Hypothesis i.e. the moon was once completely 

in molten state. 

o New Spinel-rich Rock – Data from Chandrayaan-1 have led to detection of new spinel-rich rock type on 

lunar far-side. 

o X-Ray signals detected– It detected x-ray signals during weak solar flares thus indicating presence of 

magnesium, aluminum, silicon and calcium on lunar surface.  

 

Difference between Chandrayaan 1 and 2 

Specifics Chandrayaan I Chandrayaan II 

Launch Year October 2008 July 2019 

Launch Vehicle PSLV-C11 (Light lift vehicle) GSLV MKIII (Powerful) 

Size 1380 Kg 3850 Kg 

Mission and Life Orbiter 1 year (failed 4 months 

prematurely) 

Orbiter 1 year, lander and rover 14 earth days 

Payloads 11 Indian and International 14 Indian (Many same as on CY1) 1 From NASA 8 on 

Orbiter, 4 on Lander. 2 on rover 

Result Crashed the Moon Impact Probe 

near the southern Lunar 

hemisphere. 

Will try to safely place the Vikram Lander near the south 

pole. 

 

Chandrayaan-3 
 Chandrayaan-3, the country‘s third lunar mission, has been approved. 

 It will have a lander, rover, and a propulsion module and will likely attempt another soft-landing on the lunar 

surface. 

 The mission, which will cost around Rs 600 crore, will also try to land in the lunar south pole like Chandrayaan-2. 
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Geotail 
 The obstruction to the sun solar wind (continuous stream of charged particle in upper atmosphere, corona) by the 

magnetic field of earth, results in formation of magnetic envelope around earth called magnetosphere.  

 This is compressed into a region that is approx. three to four times earth‘s radius on sun facing side.  

 It gets stretched into a long tail extending beyond the Moon's orbit, on the opposite side called geotail. 

 Chandrayaan-2 has detected charged particles in moon‘s soil during its passage through the geotail though CLASS. 

It is an instrument designed to detect signatures of elements in the Moon‘s soil. The elements can be best observed 

when a solar flare provides rich source of X-rays to illuminate the surface, which happens when moon traverses 

through the geotail. Once every 29 days, moon traverses the geotail for about six days. 

 

NAVIC 
 IRNSS is an independent regional navigation satellite system being developed by India. 

 It is designed to provide accurate position information service to users in India as well as the region 

extending up to 1500 km from its boundary. 

 An Extended Service Area lies between primary service area and area enclosed by the rectangle from Latitude 

30deg South to 50 deg North, Longitude 30 deg East to 130 deg East. 

 IRNSS will provide two types of services, namely, Standard Positioning Service (SPS) which is provided to all 

the users and Restricted Service (RS), which is an encrypted service provided only to the authorised users. 

 Smartphones with the latest Qualcomm chipsets can now latch on to NavIC. 

 There are currently eight IRNSS satellites in geosynchronous and geostationary orbits. 

 NavIC is designed for a position accuracy better than 20 metres in India, its primary coverage area. 

 Some applications of IRNSS are: 

o Terrestrial, Aerial and Marine Navigation 

o Disaster Management 

o Vehicle tracking and fleet management 

o Integration with mobile phones 

o Precise Timing 

o Mapping and Geodetic data capture 

o Terrestrial navigation aid for hikers and travellers 

o Visual and voice navigation for drivers 

 

NAVIC AS ALLIED SYSTEM OF US 

 Recently, the US congress has agreed to designate India‘s NaVIC as its allied navigational satellite system along 

with Galileo of European Union and QZSS of Japan. 

 Also, US designated Russia's GLONASS and Chinese Beidou as a ―non-allied system‖. It means that US 

satellite navigation system will not co-operate or exchange data with these satellite navigation systems. 

 The designation of India's NAVIC as an ―allied system‖ is part of the American effort to develop a prototype 

program for Multi-Global Navigation Satellite System (GNSS) receiver development. 

 A Multi-GNSS receiver is the system able to calculate position, velocity and time by receiving the satellite signals 

broadcasted from multiple navigation satellite systems. 

 It helps to achieve high position accuracy with increased number of satellites compared to GPS-only positioning. 

 

GEMINI 
 Gagan enabled mariner‘s instrument for navigation and information device, a satellite based advisory service 

for deep-sea fisherman launched by GOI.   

 Gemini device will disseminate seamless and effective emergency information and communication on disaster 

warning, Potential Fishing Zone, and Ocean States Forecasts (OSF) to fisherman. 

 It has been developed by INCOIS, autonomous body under M of Earth Science and Airport 

Authority of India. 

 This device receives and transfers the data received from Gagan satellites to a mobile through Bluetooth 

communication. 

 This is in consonance with an effort to achieve Blue Revolution. The Meena Kumari Committee had 

recommended optimum utilization of the Exclusive Economic Zone (EEZ)— sea between 22 and 370 km from the 

coast. 



PRELIMS XPRESS 2020:: SCIENCE & TECHNOLOGY 
 

pg. 8 

 Ocean State Forecasts: They will have details on accurate state of ocean like winds, currents, water and 

temperature at every six hours on daily basis for next five days. 

 PFZ forecasts launched by GOI, developed newly by INCOIS will provide advisories on PFZ to fisherman 3 days 

in advance which is currently satellite based and on daily basis. 

 Currently, satellite based potential fishing zone advisories are made available by Indian National Centre for Ocean 

Information Services (INCOIS) on daily basis in local language to the fishing community. 

 PFZ will help in increased fish catch (2-5 times), reduced search time (about 30-70%), and hence, saves cost of 

fuel. 

   

GAGAN 
 Stands for GPS aided GEO augmented navigation, developed by AAI and ISRO. 

 System to improve the accuracy of a global navigation satellite system (GNSS) receiver by providing 

reference signals. 

 It is first in the world to have certified for approach with vertical guidance operating in the equatorial 

ionospheric region. 

 It consists of three geosynchronous satellites, (GSAT-8,10,15) and covers the entire Indian Ocean round the 

clock, entire area from Australia to Africa. 

 Recently, Real-time Train Information System (RTIS) has been developed by the Centre for Railway 

Information Systems (CIRE) which helps to monitor precise speeds and movement throughout the journey 

and uses GAGAN to transmit signal. 

 

Indian Data Relay Satellite System (IDRSS) 
 India plans for its own space-to-space tracking and communication of its space assets this year by putting up a 

new satellite series called Indian Data Relay Satellite System (IDRSS). 

 A set of 2 IDRSS satellites will be placed in geostationary orbit, enabling satellite to satellite 

communication and transfer of data. 

 It will track, send and receive real-time information from other Indian satellites, in particular those in low-

earth orbits (LEO) which have limited coverage of earth. 

 It will be useful in advanced LEO missions like 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 Gaganyaan. 

 First satellite will be launched by 2020 end and second one by 2021. 

 IDRSS satellites of 2000 kg class would be launched on the GSLV launcher to geostationary orbits around 36000 

km away. 

 India will join US, China, Japan and Europe who already have such DRS systems. 

 

CARTOSAT  
 Earth observation satellites, used mainly for large scale mapping of the Earth through high resolution 

cameras. 

 Used to detect changes in natural geographical or man-made features. 

 CARTOSAT 1, Launched in 2005, was the first Indian remote sensing satellite capable of providing in-orbit 

stereo images. 

 CARTOSAT 2 was launched in 2007, increases the resolution to one meter 

 Followed by six more from 2A to 2F, primarily for military reconnaissance  

 

CARTOSAT 3 
 5 years mission life.  9th satellite of CARTOSAT series  

 It will be followed by additional satellites of the same design, namely Cartosat-3A and 3B, next year. 

 Cartosat-3 satellite is a third-generation agile advanced satellite having high resolution imaging capability 

 Sun synchronous polar orbit at altitude of 509 km 

 Launched by PSLV-C47 vehicle along with 13 Nano commercial satellite. 

 Navigated for the first time using Vikram processor designed by ISRO and fabricated within the country. 

 Vikram Processor is used for rocket's navigation, guidance and control and also for general processing 

applications. 
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 13 commercial Nano satellites from USA were also successfully injected into designated orbit. 

 It includes Flock-4P (12 Super Dove earth observation satellite) and MESHBED (a communication test bed 

satellite). 

 These satellites were launched under commercial arrangement with New Space India Limited (NSIL), the 

commercial arm of Indian Space Research Organisation (ISRO). 

 Applications: 

o Address demands for large scale urban planning, rural resources and infrastructural development, coastal 

land use and land cover etc. 

o It also has uses in Disaster Management Support Programmes like Cyclone and Floods Mapping & 

Monitoring, Landslide Mapping & Monitoring, Agricultural Drought, Forest Fire, Earthquakes etc. 

o It is expected to help in military reconnaissance and mapping. 

 

Gravitational Lensing 
 Using NASA‟s James Webb Space Telescope as a sort of time machine, researchers plan to investigate how 

new stars are born. For this, they will take the help of a natural phenomenon called ―gravitational lensing. 

 The phenomenon occurs when a huge amount of matter, such as a massive galaxy or cluster of galaxies, creates 

a gravitational field that distorts and magnifies the light from objects behind it, but in the same line of 

sight. 

 In effect, these are natural, cosmic telescopes; they are called gravitational lenses. 

 These large celestial objects will magnify the light from distant galaxies that are at or near the peak of star 

formation. 

 The effect allows researchers to study the details of early galaxies too far away to be seen otherwise witheven 

the most powerful space telescopes. 

 NASA now plans to look billions of years into the past in order to understand how our Sun formed. The 

programme is called Targeting Extremely Magnified Panchromatic Lensed Arcs and Their Extended 

Star Formation, or TEMPLATES. 

 

APOLLO 11 
 July  20is  the  fiftieth  anniversary  of  man‗s  first  landing  on  the  Moon,  ―a  giant  leap  for  mankind‖,  as  

Neil Armstrong described it. 

 Armstrong and Buzz Aldrin were taken to the Moon by the Apollo-11 mission in 1969. 

 They were the first of the six two-astronaut teams that landed on the Moon over the next three years. 

 The last human Moon landing was made by the Apollo 17 mission on April 20, 1972, after which the Apollo 

project was called off. 

 Apollo 11 launched from Kennedy Space Center in Florida at 9:32 a.m. Eastern time on July 16, 1969. 

 On July 20, Armstrong and Aldrin entered the lunar module, nicknamed the "Eagle" and separated from the 

Command Service Module — the "Columbia" — and headed toward the lunar surface. 

 The lunar module touched down on the moon's Sea of Tranquility, a large basaltic region, at 4:17 p.m. 

Easterntime. 

 Armstrong notified Houston with the historic words, "Houston, Tranquility Base here. The Eagle has 

landed." 

 For the first 2 hours on the moon, Armstrong and Aldrin remained in the module and checked all of the systems, 

configured the craft for its stay on the moon and had a bite to eat. 

 A video camera installed in a panel inside the Eagle provided live coverage as Armstrong descended a ladder 

at11:56 p.m. on July 20, 1969, and uttered the words, "That's one small step for man, one giant leap for mankind." 

 

Perseids Meteor Shower 
 A lot of meteor showers can be seen around the year the brightest and best known of them is the Perseid Meteor 

Shower. 

 It was active from July 17 onward, and can be seen until August 26. 

 The Earth passes through large swathes of cosmic debris, on its journey around the Sun. 

 The debris is essentially the remnants of comets. As the Earth wades through this cloud of comet waste, the bits 

of debris create what appears from the ground to be a fireworks display in the sky known as a meteor shower. 

 The Perseids occur as the Earth runs into pieces of cosmic debris left behind by the comet Swift-Tuttle. 
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 Between 160 and 200 meteors streak through the Earth‗s atmosphere every hour, the cloud of debris is about 27 

km wide and at the peak of the display. 

 The Perseids currently visible in the night sky are not due to the debris left in 1992. 

 This particular comet goes around the Sun once in 133 years, and the meteors now visible were left behind 

by the pass before the last one — or perhaps even earlier. 

 

Terms 

 Comet: Debris from comets is the source of many meteoroids. Comet is a body of ice, rock and dust which can be 

several miles in diameter and it orbits the sun. 

 Meteoroid: Usually between the size of a grain of sand or a boulder it is a small rocky or metal object, that orbits 

the sun. It originates from a comet or asteroid. 

 Meteor: A meteoroid that enters the earth‘s atmosphere and vaporizes. Also called a ―shooting star. 

 Meteorite: A meteor that hits Earth without burning up in the atmosphere. 

 Meteor shower: When Earth passes through a trail of debris left by a comet a collection of meteors visible called 

meteor shower. 

 Asteroid:  An object  orbiting  the  sun  and  is  made  of  rock  or  metal  and  the  object  is  larger  than  a  

meteoroid. Historically, objects larger than 10 meters across have been called asteroids. 

 

Mars Solar Conjunction 
 Because of a phenomenon called Mars solar conjunction, for more than a week the daily communication 

between Earth and Mars will go silent. 

 Mars and Earth will be on opposite sides of the Sun, during Mars solar conjunction. 

 From its corona, the Sun expels hot ionised gas, 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. 

 When Mars disappears far enough behind the Sun‘s corona there is increased risk of radio interference. 

 Solar conjunction occurs every two years. 

 The hold on issuing commands this time which is called a command moratorium would run from August 28s 

to September 7. 

 All of Mars spacecraft will continue their science; they‘ll just have much simpler to-do lists than they normally 

would carry out. 

 On the surface, Curiosity will stop driving and InSight will not move its robotic arm. 

 Above, Odyssey and the Mars Reconnaissance Orbiter will continue collecting data from Curiosity and InSight. 

 MAVEN will continue to collect its own science data but won‟tsupport any relay operations during this time. 

 

L 98-59B 
 NASA‗s Transiting Exoplanet Survey Satellite (TESS) has discovered a new planet, the tiniest of its finds so 

far. 

 It is between the sizes of Mars and Earth and orbits a bright, cool, nearby star. It has been named L 98-59b. 

 L 98-59b is around 80% Earth‗s size. 

 L 98-59c and L 98-59d, are respectively around 1.4 and 1.6 times Earth‗s size. 

 L 98-59 is about one-third the mass of the Sun and lies about 35 light-years away. 

 

Transiting exoplanet survey satellite: 

 It is a planned space telescope for NASA's Explorers program, designed to search for exoplanets. 

 TESS will survey an area of the sky 400 times larger than that completed by the Kepler mission, focusing 

onG- and K-type stars to search for smaller exoplanets than previous missions have typically detected. 

 

Kepler Space Telescope: 

 NASA's Kepler Space Telescope was an observatory in space dedicated to finding planets outside our solar 

system. 

 Its focus was on finding planets that might resemble Earth. 

 The observatory was in commission for just under 9 years, from its launch in March 2009 to its decommission on 

Nov. 15, 2018. 
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Dragonfly Mission 
 NASA announced that it is sending a drone-style quadcopter to Titan, Saturn‗s largest moon. 

 Dragonfly will be capable of soaring across the skies of Titan and landing intermittently to take scientific 

measurements. 

 The mission will be developed and led from the Applied Physics Laboratory at Johns Hopkins University 

in Laurel, Md. 

 The spacecraft is scheduled to launch in 2026. It will reach Titan in 2034. 

 Dragonfly will have a life span of at least two-and-a-half years, with a battery that will be recharged with a 

radioactive power source between flights. 

 

Titan 
 Saturn‟s largest moon Titan is an extraordinary and exceptional world. 

 Among our solar system‗s more than 150 known moons, Titan is the only one with a substantial atmosphere. 

 Titan is the only place besides Earth known to have liquids in the form of rivers, lakes and seas on its 

surface. 

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

 Jupiter's moon Ganymede is just a little bit larger (by about 2 percent). 

 Titan‗s atmosphere is made mostly of nitrogen. 

 

Pale Blue Dot 
 A new version of the image of Pale Blue Dot is published by the Jet Propulsion Laboratory of NASA. 

 The "Pale Blue Dot" picture of Planet Earth was acquired by the Voyager 1 probe exactly 30 years ago - 

from a distance of about6 billion km (4 billion miles) miles. 

 To mark the anniversary, the US space agency has now reprocessed this iconic view using modern techniques and 

software. 

 Nasa says the re-working has been respectful of the original. 

 It still shows Earth as that single, bright blue pixel in the vastness of space. And that pixel is still caught within a 

ray of sunlight. But the image now looks "cleaner"; the Earth is easier to pick out. 

 It was part of a final sequence of frames taken by Voyager before to conserve power its camera system was shut 

down. 

 

About Voyager 1 

 Launched by NASA on September 5, 1977, Voyager 1 is a space probe. Having operated for more than 42 years, 

the spacecraft still communicates with the Deep Space Network to receive routine commands and to 

transmit data to Earth. 

 As of January 19, 2020, at a distance of 148.67 AU (22.2 billion km) from Earth, it is the most distant man-

made object from Earth. 

 The objectives of the probe included flybys of Jupiter, Saturn, and Saturn‘s largest moon, Titan. 

 

The Family Portrait of the Solar System 

 Designed to produce what the mission called the ‗Family Portrait of the Solar System‘ the Pale blue dot 

image was a part of a series of 60 images. 

 This sequence of camera-pointing commands returned images of six of the solar system‘s planets, as well 

as the Sun. 

 

Voyager 2: 
 It reached Saturn on August 26, 1981. 

 In addition to seeing Saturn from an altitude of 100,800 km, Voyager 2 also made flybys of Saturn‗s moons 

Enceladus, Tethys, Hyperion, Iapetus, Phoebe and several others. 

 Voyager 2 received a gravitational boost from Saturn, and was able to swing into a path that took it past 

Uranus and Neptune, to complete the Grand Tour of the Solar System. 
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Iron Rain 
 Scientists have found evidence for rain on an exoplanet. Researchers at the University of Geneva in 

Switzerland announced these new findings on March 11, 2020.  

 The giant planet, called WASP-76b, is about 640 light-years away in the constellation Pisces.  

 Since it receives thousands of times more radiation from the sun than Earth does, the planet is extremely hot, with 

temperatures reaching 4,350 degrees Fahrenheit (2,400 degrees Celsius) on its dayside.  

 

About the planet Wasp 76p: 

 The planet is also tidally locked; it keeps one face to its star, much as our moon always has one side facing Earth. 

 The temperatures on planet WASP-76b are scorching, high enough for metals to be vaporized. Molecules 

can be separated into their atoms, and metals like iron can evaporate. 

 According to researchers, the iron rain happens because the exoplanet always presents the same face to the star 

which is called tidally locked. Earth‘s Moon also does the same thing as we only ever see one side. 

 

Project Isaac 
 Indian Institute of Technology, Gandhinagar (IITGN) has launched Project Isaac to engage its students in 

creative projects to enhance their critical skills while they are confined to their homes because of the Coronavirus. 

 The project is inspired by Sir Isaac Newton, who was similarly sent home by Trinity College, Cambridge, 

because of the Great Plague of London in 1665. 

 During this year, Newton, then a 22-year-old college student developed some of his most profound discoveries, 

including early calculus, as well as his theories of optics and gravity As part of the project, four different 

competitions are being organized by IIT, Gandhinagar to cultivate new skills among students regarding writing, 

painting, coding, music, creative expression, and so on. 

 Students can take part in competitions online. Nearly 40 percent of IITGN students are already 

participating in various activities, which are entirely voluntary. 

 

IN-SPACe 
 Recently, the Government approved the creation of the Indian National Space Promotion and Authorization 

Centre (IN-SPACe)  

 It will be the nodal national entity under the Department of Space. 

 It is expected to be functional within six months, will assess the needs and demands of private players, including 

educational and research institutions, and, explore ways to accommodate these requirements in consultation with 

ISRO. 

 Existing ISRO infrastructure, both ground- and space-based, scientific and technical resources, and even data are 

planned to be made accessible to interested parties to enable them to carry out their space-related activities. 

 Its role has been mainly that of suppliers of components and subsystems. 

 Indian industries do not have the resources or the technology to undertake independent space projects of the kind 

that US companies such as SpaceX have been doing, or provide space-based services. 

 

Gateway Lunar Orbit Outpost 
 NASA‘s Gateway Lunar Orbit Outpost is a small spaceship that will orbit the Moon - meant for astronaut missions 

to the Moon and later, for expeditions to Mars.  

 It will act as a temporary office for astronauts, distanced at about 250,000 miles from Earth. 

 The spaceship will also have living quarters, laboratories for science and research and docking ports for visiting 

spacecraft. 

 The Gateway will act as an airport, where spacecraft bound for the lunar surface of Mars can refuel or replace parts 

and resupply things like food and oxygen, allowing astronauts to take multiple trips to the Lunar surface and 

exploration of new locations across the Moon. 

 

MICIUS 
 China‘s Satellite Micius sent light particles to Earth to establish the world‘s most secure communication link.  

 Micius is the world‘s first quantum communications satellite and has, for several years, been at the forefront of 

quantum encryption.  

 Scientists have now reported using this technology to reach a major milestone: long-range secure communication 

that could be trusted even without trusting the satellite it runs through. 
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 Secure long-distance links such as this one will be the foundation of the quantum internet, the future global 

network with added security powered by laws of quantum mechanics, unmatched by classical cryptographic 

methods. 

 A quantum internet supports many applications, which derive their power from the fact that by creating quantum 

entangled qubits, information can be transmitted between quantum processors at distance. 

 

Cassini/Huygens 
 NASA sent the Cassini/Huygens mission which went into orbit around Saturn in 2004. 

 The spacecraft delivered the Huygens probe to study Titan. 

 Cassini has now completed its main mission, but will continue to orbit and study Saturn and its moons for 

years to come. 

 So many discoveries have come out of Cassini/Huygens, such as the geysers on Enceladus, oceans and seas 

ofhydrocarbons on Titan, new moons, and even new rings. 

 

Fast Radio Bursts (FRBS) 
 Astrophysicists have traced one-off fast radio bursts (FRBs) to its source. Named for the date of detection, the 

signal is called FRB 180924. 

 Roughly 3.6 billion light-years from Earth, it originated in the outskirts of a Milky Way-sized galaxy. 

 To have been traced to a location it is only the second fast radio burst ever. 

 The first, called FRB 121102, is a special case, because it bursts repeatedly. This repetition is what allowed 

astronomers to track it down to the star-forming region of a dwarf galaxy over 3 billion light-years away. 

 It was accomplished using an advanced array of radio antennas called the Australian Square Kilometre 

Array Pathfinder (ASKAP). 

 

About FRBS: 

 Fast radio bursts (FRBs) are super intense, millisecond-long bursts of radio waves produced by 

unidentified sources in the distant cosmos. 

 Their discovery in 2007 by American astronomer Duncan Lorimer led to the term 'Lorimer Bursts'. 

 

Australian Square Kilometre Array Pathfinder: 

 ASKAP is located at the CSIRO-run Murchison Radio-astronomy Observatory in the Mid West region of Western 

Australia. 

 The observatory is remarkably 'quiet': it is relatively free of human-generated radio signals that would 

 otherwise interfere with weak radio waves from space. 

 Construction began in early 2010, and all 36 antennas and site infrastructure were completed in mid-2012. 

 

Punch Mission 
 NASA has selected Texas-based Southwest Research Institute to lead its PUNCH mission which will 

image the Sun. 

 This is a landmark mission that will image regions beyond the Sun‟s outer corona. 

 ―Polarimeter to Unify the Corona and Heliosphere, is focused on understanding the transition of particles 

from the Sun‗s outer corona to the solar wind. 

 The Sun and the solar wind are one interconnected system, but these have until recently been studied using 

entirely different technologies and scientific approaches. 

 Consisting of a „constellation‟ of four microsats which are suitcase-sized who would orbit the Earth in 

formation and study the corona. 

 In 2022 the mission is expected to be launched. 

 

Other Solar Probes: 

 NASA‟s  Parker  Solar  Probe  and  ESA-NASA  joint  project,  Solar  Orbiter,  which  is  due  to  be  launched  

in 2020, can study the structures of the Sun‟s atmosphere. 

 By tracking these structures in real time, PUNCH mission enhances these. 

 India is planning to send up its own satellite Aditya-L1, a mission to study the Sun‗s corona. 
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Aditya-1 mission: 

 The Aditya-1 mission was conceived as a 400kg class satellite carrying one payload, the Visible Emission Line 

Coronagraph (VELC) and was planned to launch in a800 km low earth orbit. 

 A Satellite placed in the halo orbit around the Lagrangian point 1 (L1) of the Sun-Earth system has 

theadvantage of continuously viewing the Sun without any occultation/ eclipses. 

 Aditya-1 mission has now been revised to ―Aditya-L1 mission‖ and will be inserted in a halo orbit around 

the L1, which is 1.5 million km from the Earth. 

 Aditya-L1 with additional experiments can now provide observations of Sun's Corona (soft and hard X-ray, 

Emission lines in the visible and NIR), Chromosphere (UV) and photosphere (broadband filters). 

 

Lagrange Point 1 
 A satellite placed in the halo orbit around L1 of the Sun-Earth system has the major advantage of 

continuously viewing the Sun without any occultation/eclipses. 

 L1 or Lagrangian/Lagrange Point 1 is one of five points in the orbital plane of the Earth-Sun system. 

 They are positions in space where the gravitational forces of a two-body system (like the Sun and the 

Earth) produce enhanced regions of attraction and repulsion. This can be used by spacecraft to reduce 

fuel consumption needed to remain in position. 

 

Solar Orbiter Mission 
 Recently the Solar Orbiter probe was launched to study the Sun and provide new insights on the working of 

Sun. The probe is a flagship venture of the European Space Agency (ESA) in collaboration with the National 

Aeronautics and Space Administration (NASA). 

 This is the first mission that poles using a suite of six instruments on board that will capture the spacecraft's view 

will provide images of the sun's north and south.  

 Having a visual understanding of the sun's poles is important because it can provide more insight into the sun's 

powerful magnetic field and how it affects Earth. 

 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. 

 This 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. 

 The mission is planned to last seven years. 

 It will be put within 42 million km of the Sun‘s surface to perform close observations of the polar regions of the 

Sun which is difficult to do from Earth. 

 Every six months the spacecraft will make a close approach to the Sun. Solar Orbiter has been designed 

to carry a large payload of scientific instruments to the region close to the sun. 

 The goal of the Solar Orbiter mission is to study the sun and magnetic activity in the heliosphere. 

 

Heliosphere 

 The heliosphere which surrounds and is created by the Sun is the vast, bubble-like region of space. 

 It defines the boundary of the solar system. It is the area under the influence of the Sun. 

 The sun sends out a constant flow of charged particles called the solar wind. It travels past all the planets before 

being impeded by the interstellar medium. 

 This forms a giant bubble around the sun and its planets, which is known as the heliosphere. 

 

Artificial Gravity 
 The researchers are examining ways to design revolving systems that might fit within a room of future space 

stations and even moon bases. 

 Astronauts could crawl into these rooms for just a few hours a day to get their daily doses of gravity. 

 Torin Stark lay down on a metal platform, part of a machine called a short-radius centrifuge. The platform 

begins to rotate around the room, gathering more and more speed. 

 The  angular  velocity  generated  by  the  centrifuge  pushes  Clark‟s  feet  toward  the  base  of  the  platform  

—almost as if he was standing under his own weight. 
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 The university described this as is the closest that scientists on Earth can get to how artificial gravity in space 

might work. 

 The group hopes that its work will one day help keep astronauts healthy as they venture into space, allowing 

humans to travel farther from Earth than ever before and stay away longer. 

 

Interplanetary Shock 
 A team of four NASA spacecraft caught sight of a phenomenon called interplanetary shock. 

 The spacecraft comprise a NASA project called the Magnetospheric Multiscale mission. 

 The mission is focused on studying the magnetic environment surrounding Earth. 

 Interplanetary shock is an interaction between two different patches of the stream of charged particles 

constantly flowing off the sun, which scientists refer to as the solar wind. 

 When a fast patch of solar wind overtakes a slower patch, scientists believe it transfers energy to that slower 

patch and creates a shock. 

 The scientists behind the new research hope that future observations made by the mission's spacecraft fleet will 

offer them even more detailed looks at the anatomy of an individual interplanetary shock. 

 

PLOONET 
 Astronomers have defined a new class of celestial objects called "ploonets". 

 They are orphaned moons that have escaped the bonds of their planetary parents. 

 They begin as moons around large planets, but eventually move out on their own. 

 Ploonets exist around their host stars in solitary orbits and can be discovered in observations from past and 

present exoplanet-hunting surveys according to the scientists. 

 Earth's own Moon is spiraling away from it slowly and in some 5 billion years it might end up as a ploonet. 

 And one thing astronomers have learned from this sizeable census is that a surprisingly high number of massive 

exoplanets — called "hot Jupiters" — are located oddly close to their host stars. 

 

Thirty Meter Telescope 
 Hundreds of  protestors  are  blocking  access  to  Mauna  Kea,  the  mountain  on  Hawaii‟s  Big  Island  

where construction of the Thirty Meter Telescope (TMT) was set to begin on 15 July. 

 The  US$1.4-billion  telescope‟s enormous  light-gathering  mirror  —  nine  times  the  area  of  today's  biggest 

telescopes — will let it peer at stars and galaxies with unprecedented sharpness. 

 That will allow scientists to explore fundamental questions such as how galaxies arose in the early Universe 

and what planets around distant stars look like. 

 TMT to be built on Mauna Kea, a site that is sacred to Native Hawaiians, is against the will of the protestors . 

 The project does have a backup site: the Roque de los Muchachos Observatory on La Palma, one of 

Spain‟s Canary Islands.  

 The community in La Palma has been mostly supportive. But the environmental group are saying it would harm a 

natural area of great value. 

 There are some drawbacks to the La Palma site. Because it is lower in elevation than Mauna Kea — 2,250 

metres as opposed to 4,050 metres — the TMT would need to peer through more of Earth‗s atmosphere. 

 

Deep Learning  for Galaxy Cluster Extraction and Evaluation (DEEP-
CEE) 
 Galaxy clusters are some of the largest, yet hard-to-spot structures in the cosmos. 

 A deep learning technology called "Deep-CEE" (Deep Learning for Galaxy Cluster Extraction and Evaluation) 

that speeds up the hunt for galaxy clusters. 

 Most galaxies reside in low-density environments called "the field", or in small groups, like our Milky Way and 

the neighboring Andromeda. 

 A state-of-the-art artificial intelligence model has been trained as a virtual astronomer to "look" at color 

images and specifically pick out galaxy clusters. 

 It uses neural networks using specific neurons that can visualize patterns and colors. 

 This new automation of the discovery process allows scientists to quickly scan sets of images. 

 Studying them could be a window into some of the most elusive theories about the universe: dark matter and 

dark energy. 
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Galaxy Clusters: 

 A structure consisting of hundreds to thousands of galaxies bounded together by gravity with masses from a range 

of 1014–1015 solar masses. 

 They are the largest known gravitationally bound structures in the universe. 

 They do represent the most extreme environments for star systems to live in. 

 

Dark matter and Dark Energy: 

 Dark matter produces an attractive force (gravity), while dark energy produces a repulsive force 

(antigravity). 

 Together, they make up 96 percent of the universe—and we can‗t see either. 

 While dark matter pulls matter inward, dark energy pushes it outward. 

 Astronomers discovered dark matter while studying the outer regions of our galaxy, the Milky Way. 

 Dark matter consists of a type of subatomic particle that has not yet been detected says a leading theory, 

although it‗s presence may be revealed by an upcoming experiments with the world‗s most powerful particle 

accelerator. 

 

PSLV-C48/RISAT-2BR1 
 PSLV-C48 successfully launches RISAT-2BR1 and nine commercial satellites from Satish Dhawan Space 

Centre SHAR, Sriharikota. 

 India‗s Polar Satellite Launch Vehicle, in its fiftieth flight (PSLV-C48), successfully launched RISAT-2BR1, an 

earth observation satellite, along with nine commercial satellites of Israel, Italy, Japan and USA. 

 PSLV-C48 was the 75th launch vehicle mission from SDSC SHAR, Sriharikota. This is the 2nd flight of 

PSLV in 'QL' configuration. 

 RISAT-2BR1 is a radar imaging earth observation satellite weighing about 628 kg. 

 The satellite will provide services in the field of Agriculture, Forestry and Disaster Management. The 

mission life of RISAT-2BR1 is 5 years. 

 9 Commercial satellites were launched under commercial arrangement with New Space India Limited 

(NSIL),the commercial arm of Indian Space Research Organisation (ISRO). 

 

2I/BORISOV 
 According to the calculations of the space researchers, Comet Borisov's core is estimated to be 

approximately1.2 miles (2 kilometres). 

 Comet Borisov has come from outside our solar system and provides preliminary evidence which suggests that 

the celestial object is not very different from the comets that are present in our solar system. 

 

Planet Nine 
 Scientists have sought to explain several puzzling aspects of the Solar System by attributing these to the 

influence of Planet Nine. 

 Hidden in the outer Solar System lurks a presence, believed to be a gigantic planet orbiting the same Sun and 

casting a visible influence. 

 It is presumed to be the ninth planet of the Solar System, and occasionally as Planet X. 

 

Minor Planet Jasraj 
 A minor planet between the orbits of Mars and Jupiter has been named after the legendary vocalist Pandit 

Jasraj. 

 Celestial objects orbiting the Sun that are not large enough for their gravity to pull them into a spherical shape are 

Minor planets. 

 This is the difference between a minor planet and planets or ―dwarf planets‖, which are almost spherical. 

 Small Solar System bodies are inclusive of asteroids, comets, and several other celestial objects going around 

the Sun. 

 A committee at the International Astronomical Union (IAU) has finally approved the names of celestial 

bodies. 

 The discoverer has the privilege to suggest the name, isn the case of small Solar System bodies. 
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ARROKOTH 
 A rock moves in slow orbit around the Sun. Its odd shape consists of two lobes in the Kuiper Belt about 6.6 

billion km from Earth beyond the orbit of Neptune. 

 It was given the nickname ‗Ultima Thule‟ last year following public suggestions made to NASA. Now, it has got 

an official name — Arrokoth. 

 Arrokoth is the term for ―sky‖ in the Native American languages Powhatan and Algonquian. 

 NASA took consent from Powhatan elders and representatives and proposed the name to the International 

Astronomical Union and Minor Planets Centre, the authority responsible for naming objects that lie in the 

Kuiper Belt. 

 

Problem with Ultima Thule: 

 Ultima Thule is a Latin expression that means ―beyond Thule (borders of the known world)‖. However, it 

is also associated with controversy. 

 It was used to refer to the mythological homeland of the Aryan race, before being adopted by Nazileaders. 

 Newsweek said the term is also used by the Thule Society, a racist and occult group founded in Munich in 

1918. 

 

Kuiper Belt: 

 It is a donut-shaped region of icy bodies beyond the orbit of Neptune. 

 Collectively referred to as Kuiper Belt objects (KBOs) or trans-Neptunian objects (TNOs) there may be 

millions of these icy objects. 

 Similar to the asteroid belt, the Kuiper Belt is a region of leftovers from the solar system's early history. 

 It has been shaped by a giant planet like the asteroid belt, although it's more of a thick disk (like a donut) than 

a thin belt. 

 

HYGIEA 
 The asteroid belt object known as Hygiea may be the new dwarf planet. 

 Hygiea, currently classified as an asteroid, already met three of four requirements for dwarf planet status: 

 It orbits the sun. 

 It isn‗t a moon. 

 And it hasn‗t swept its orbital path clear of other space rocks, the way fully fledged planets are able to. 

 Now, new images reveal that Hygiea is nearly spherical, which checks the last box to qualify it as a dwarf planet. 

 It needs to be officially reclassified by the International Astronomical Union. 

 High-resolution images from the Very Large Telescope in Chile confirmed that Hygiea is about as round as 

Ceres — and that its surface isn‗t marred by a huge impact basin. 

 

COSPAS-SARSAT 
 The IAF and other search teams have used all possible to find missing An-32 military transport aircraft. It was 

sifting through images sent by the Cartosat and the radar imaging satellite RISAT operated by ISRO. 

 Through the 1990s, ISRO was among the space agencies that put a SAR transponder on its communication 

satellites as a party to an international non-commercial cooperation called Cospas-SARSat. 

 

International Cospas-Sarsat Programme: 

 It is a satellite-based search and rescue (SAR) distress alert detection and information distribution system. 

 Detecting and locating emergency beacons activated by aircraft, ships and backcountry hikers in distress is 

what it is best known for. 

 It began as a joint effort of Canada, France, the United States, and the former Soviet Union in 1979. 

 It was formally constituted as an intergovernmental organisation in 1988 through the International Cospas- 

Sarsat Programme Agreement. 

 40 States and 2 organisations are now currently formally associated with the Programme. 

 The mission is to provide accurate, timely and reliable distress alert and location data to help Search and 

Rescue (SAR) authorities assist persons in distress. 

 The distress alert and location data is provided by Cospas-Sarsat Participants to the responsible SAR services. 
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Annular Solar Eclipse 
 Parts of Kerala, Karnataka and Tamil Nadu witnessed an annular solar eclipse. Rest of the country witnessed a 

partial solar eclipse. 

 Solar eclipse happens when the moon, while orbiting the Earth, comes in between the Sun and the Earth, thereby 

blocking the sun‘s light, fully or partially. 

 There are four types of eclipses: 

A. Total solar eclipse:  

 Total solar eclipses are rare at any particular location because totality exists only along a narrow path on the 

Earth's surface traced by the Moon's full shadow or umbra. 

 It happens when: 
o It is New Moon. 
o the Moon is near perigee (the closest point of the Moon from Earth). 

o the Moon is at (or very near) a lunar node, so the Earth, the Moon, and the Sun are aligned in a straight (or 

nearly straight) line. 

 It is visible only from a small area on Earth. 

 People who are able to view the total solar eclipse are in the center of the moon‘s shadow as and when it hits the 

Earth. 

B. Partial solar eclipse: In it the shadow of the moon appears on a small part of the sun. 

C. Annular solar eclipse (ASE): 

 It occurs when the angular diameter of the Moon falls short of that of the Sun so that it cannot cover up the latter 

completely. 

 Since the moon does not block the sun completely, it looks like a ―dark disk on top of a larger sun-colored disk‖ 

forming a ―ring of fire‖ (or annulus). 

 For an ASE to take place, three things need to happen-  

o there should be a New Moon 
o the Moon should be at or very near a lunar node so that the Sun, Moon and the Earth all are in a straight line 
o the Moon should be near the apogee (the farthest point of the Moon from Earth) so that the outer edge of the 

Sun is visible. 

 During one of the phases of the ASE, a phenomenon called Bailey‘s Beads‘ are visible. This is a thin fragmented 

ring caused by passage of sunlight through the rough edge of the Moon. 

 This is the only time when one can find two shadows for everything in all the sides under the sunlight because the 

light source during Annularity is a giant illuminating ring. 

 During an ASE, NASA uses ground and space instruments to view top layer of the sun or corona when the sun‘s 

glare is blocked by the moon. 

 During partial and annular solar eclipses, it is dangerous to view sun without proper equipment and techniques. 

Not using proper methods and equipment for viewing can cause permanent eye damage or severe visual loss. 

A. Hybrid Eclipse:  

 This is a very rare eclipse where the eclipse will only be annular for the first few seconds. For the rest it will be a 

total eclipse. 

Lunar nodes 

 The Moon‘s orbit around the Earth is tilted with relation to the Earth‘s orbital plane by 5 degrees with two 

intersecting points – ‗Ascending Node‘ and ‗Descending Node.‘ 

 Thus, despite the Moon being between the Earth and Sun on every new Moon, the three do not always come on a 

straight line or cause an eclipse. 

 These nodes also rotate around the Earth once in 18 years. 

 In this way, if a new Moon takes place when a node is also between the Earth and Sun, the three come in a straight 

line and an eclipse takes place. 

 

Super Cam Mars 2020 Rover 
 To study rocks and look for signs of past life on Mars NASA is sending a robot called SuperCam aboard the Mars 

2020 rover. The robot uses a camera, laser, and spectrometers for studying mineralogy and chemistry 

from up to about 7 meters away. 

 The SuperCam on the Perseverance rover examines rocks and soils with a camera, laser and spectrometers to seek 

organic compounds that could be related to past life on Mars. It can identify the chemical and mineral 

makeup of targets as small as a pencil point from a distance of more than 20 feet (7 meters). 
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 From more than 20 feet (~7 meters) away, SuperCam can fire a laser to study rock targets smaller than a 

pencil point. That lets Perseverance study spots it can't reach with its arm. 

 SuperCam looks at rock textures and chemicals to find those that formed or changed in the water on Mars' 

long ago. Water is key to life. 

 SuperCam looks at different rock and "soil" types to find ones that could preserve signs of past 

microbial life on Mars - if any ever existed. 

 For the benefit of future explorers, SuperCam identifies which elements in the Martian dust may be harmful to 

humans. 

 

Perseverance 
 NASA has named its next Mars rover ‗Perseverance‘. Perseverance also will launch with a small 

helicopter attached to its belly, which will attempt to pioneer aerial exploration of the Red Planet. 

 Perseverance, the car-size robot at the heart of NASA's life-hunting Mars 2020 mission, is scheduled to 

lift off from Florida's Cape Canaveral Air Force Station during a three-week window that opens on the morning of 

July 17 — 100 days from today (April 8). 

 Perseverance will explore Mars' 28-mile-wide (45 km) Jezero Crater, which harbored a lake and a river 

delta billions of years ago. The rover will hunt for signs of ancient life on Mars, characterize the region's geology 

and collect and cache samples for a future return to Earth. 

 The Perseverance rover weighs less than 2,300 pounds and is managed by NASA‘s Jet Propulsion Lab. 

 To search for signs of past microbial life will be the rover‘s mission. 

 According to the release, it will also collect samples of Martian rocks and dust. 

 Studying the red planet‘s geology and climate will also be the task of the rover. 

 Including the Sojourner (1997), Spirit and Opportunity (2004), and Curiosity (exploring Mars since 2012) all of 

NASA‘s previous Mars rovers were named in this way. 

 

New Missions of NASA 
 To develop concept studies for possible new missions NASA announced it has selected four Discovery Program 

investigations. 

 For trips to Venus are two proposals, and one each is for Jupiter‘s moon Io and Neptune‘s moon Triton. 

 After the concept studies are completed in nine months, some missions ultimately may not be chosen to move 

forward. 

 

DAVINCI+ 

 DAVINCI+ stands for Deep Atmosphere Venus Investigation of Noble gases, Chemistry, and Imaging 

Plus. 

 This will analyze it Venus ever had an ocean and it‘s atmosphere to understand how it was formed and 

evolved. 

 This will advance understanding of the formation of terrestrial planets.  

 

IVO 

 Io Volcano Observer is a proposal to explore extremely volcanically active Jupiter‘s moon Io. 

 This will try to find out how tidal forces shape planetary bodies. 

 Further knowledge about the formation and evolution of rocky, terrestrial bodies, and icy ocean worlds in the 

Solar System would be provided by the findings. 

 

TRIDENT 

 This aims to explore Neptune‘s icy moon, Triton, so that scientists can understand the development of 

habitable worlds in the Solar System. 

 

VERITAS 

 To find out why Venus developed so differently from Earth Venus Emissivity, Radio Science, InSAR, 

Topography, and Spectroscopy will aim to map Venus‘s surface. 
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Dr. Vikram Sarabhai 
 Born in Ahmedabad in 1919, Dr. Vikram Sarabhai is considered as the father of India's space program. 

 Physical Research Laboratory (PRL) in Ahmedabad in 1947. 

 Ahmedabad Textile Industry‘s Research Association in 1947 and looked after its affairs until 1956. 

 After Russia's Sputnik launch, he managed to convince the Indian government on the need for India, a developing 

country, to have its own space program. For this he established the Indian National Committee for Space Research 

in 1962, which was later, renamed the Indian Space Research Organization (ISRO). 

 He helped set up the Thumba Equatorial Rocket Launching Station in Thiruvananthapuram, with its 

inaugural flight in 1963. It was later renamed as the Vikram Sarabhai Space Centre (VSSC). 

 He along with other Ahmedabad-based industrialists played a major role in the creation of the Indian Institute of 

Management, Ahmedabad. 

 He had worked on India's first satellite ‗Aryabhata‘. 

 

Some of the other well-known institutions established by Dr. Sarabhai are: 

 Community Science Centre, Ahmedabad 

 Darpan Academy for Performing Arts, Ahmedabad (along with his wife) 

 Space Applications Centre, Ahmedabad (This institution came into existence after merging six institutions/centers 

established by Sarabhai) 

 Faster Breeder Test Reactor (FBTR), Kalpakkam 

 Variable Energy Cyclotron Project, Calcutta 

 Electronics Corporation of India Limited (ECIL), Hyderabad 

 Uranium Corporation of India Limited (UCIL), Jaduguda, Bihar 

 After the death of physicist Homi Bhabha in 1966, Sarabhai was appointed chairman of the Atomic Energy 

Commission of India. Established several India‘s nuclear energy plants and laid the foundations for the indigenous 

development of nuclear technology for defense purposes. 

 

Awards and honors 

 He received the Shanti Swarup Bhatnagar Award in 1962, Padma Bhushan in 1966 and was conferred the Padma 

Vibhushan posthumously in 1972. In 1973, a crater on the moon was named after him. 

 Lander of Chandrayaan 2, India‘s 2nd mission to moon is named ‗Vikram‘ to honour late Dr. Vikram Sarabhai 

 

Shanti Swarup Bhatnagar Prize for 2019 
 Twelve scientists have been awarded the prestigious Shanti Swarup Bhatnagar award for science and technology 

for 2019. 

 

About Shanti Swarup Bhatnagar prize 

 Awarded by: CSIR since 1958 annually for notable and outstanding research, applied or fundamental, in the 

disciplines namely: Physical Sciences, Chemical Sciences, Biological Sciences, Medical Sciences, Mathematical 

Sciences, Engineering Sciences and Earth, Atmosphere, Ocean and Planetary Science. 

 Eligibility: Any citizen of India engaged in research in any field of science and technology up to the age of 45 

years. Overseas citizen of India (OCI) working in India are also eligible. 

 Prize: The prize carries a cash component of Rs 5 lakh each. 

 

About Dr Shanti Swarup Bhatnagar 

 Dr Shanti Swarup Bhatnagar was the Founder Director (and later first Director General) of CSIR who is credited 

with establishing twelve national laboratories.  

 He was awarded the Padma Vibhushan in 1954 by the President of India. 

 His research contributed to several areas of chemical sciences including emulsions, colloids and industrial 

chemistry including pioneering work in magneto-chemistry. 

 He played an instrument role in the establishment of the National Research Development Corporation 

(NRDC) of India. 
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Srinivas Ramanujan 
 Scientists from Technion — Israel Institute of Technology have developed a concept named the Ramanujan 

Machine, after the Indian mathematician. 

 It is not really a machine but an algorithm that reflects the way Srinivasa Ramanujan worked during his brief life. 

 Throughout his life, Ramanujan came up with novel equations and identities including equations leading to the 

value of pi and it was usually left to formally trained mathematicians to prove these. 

 The purpose of the machine is to come up with conjectures in the form of mathematical formulas that we can 

analyze. 

 In most computer programs, humans input a problem and expect the algorithm to work out a solution. But with 

the Ramanujan Machine, it works the other way around. 

 Feed in a constant, say the well-known pi, and the algorithm will come up with an equation involving an infinite 

series whose value, it will propose, is exactly pi. 

 

SASTRA Ramanujan prize for 2019  

 The prize carries a citation and an award of $10,000 and is conferred annually on mathematicians from 

across the world who are less than 32 years of age, working in an area influenced by the genius Srinivasa 

Ramanujan 

 Every year, this prize is awarded by SASTRA University on its campus near Kumbakonam in Tamil Nadu, on 

his birth anniversary, Dec 22. 

 Fields Medal is also related to mathematics 

 

National Science Day 
 Theme in 2020- ―Women in science‖. 

 The Government of India designated 28 February as National Science Day (NSD) in 1986 and theme-based 

science communication activities are carried out all over the country. 

 It is celebrated every year on 28th February to commemorate the discovery of the ‗Raman Effect‘ bySir C.V. 

Raman for which he was awarded the Nobel Prize in 1930.  

 Raman effect can be defined as change in the wavelength of light that occurs when a light beam is deflected by 

molecules. 

 Nodal Agency- National Council for Science & Technology Communication (NCSTC), Department of Science and 

Technology (DST) acts as a nodal agency to support, catalyze and coordinate celebration of the National Science 

Day throughout the country in scientific institutions, research laboratories and autonomous scientific institutions 

associated with the Department of Science and Technology. 

 

Nobel Prize in Physiology or Medicine 
 The Nobel Prize for Physiology or Medicine has been awarded to three scientists for discovery of how cells sense 

and adapt to oxygen. 

 William G. Kaelin Jr, Sir Peter J. Ratcliffe and Gregg L. Semenza have been jointly awarded the Nobel 

for their work of identifying molecular machinery that regulates the activity of genes in response to varying levels 

of oxygen. 

 The fundamental importance of oxygen has been understood for centuries, but how cells adapt to changes in 

oxygen levels has long been unknown. 

 This year‗s Nobel Prize awarded work reveals the molecular mechanisms that underlie how cells adapt to 

variations in oxygen supply. 

 The discoveries made by the three men ―have fundamental importance for physiology and have paved the way for 

promising new strategies to fight anemia, cancer and many other diseases. 

 

Nobel Prize in Physics 
 A Canadian-American cosmologist and two Swiss scientists won this year's Nobel Prize in Physics for exploring the 

evolution of the universe and discovering a new kind of planet. 

 Canadian-born James Peebles, 84, an emeritus professor at Princeton University, won for his theoretical 

discoveries in cosmology. 

 Swiss star-gazers Michel Mayor, 77, and Didier Queloz, 53, both of the University of Geneva, were honoured 

for finding an exoplanet — a planet outside our solar system — that orbits a sun-like star 
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 Dr. Peebles, hailed as one of the most influential cosmologists of his time, who realized the importance of 

the cosmic radiation background born of the Big Bang. 

 Dr. Peebles‘ theoretical framework about the cosmos and its billions of galaxies and galaxy clusters amounted 

to―the foundation of our modern understanding of the universe's history, from the Big Bang to the present 

day. 

 

 

 

 

Wi-Fi Calling 
 Bharti Airtel recently introduced India‘s first Voice over Wi-Fi (VoWiFi). Reliance Jio also followed the suit. 

 VoWiFi is a Wi-Fi-based Voice over Internet Protocol (VoIP) service, which allows users to make high definition 

(HD) voice calls using Wi-Fi even in places with poor or no cellular network. 

 Calls made over VoWiFi provides users with a shorter call connection time along with superior call quality 

compared to calls made over VoLTE or any existing cellular technology. 

 Users don‘t have to pay extra for these calls as it is using a Wi-Fi network. VoWiFi service does not need any 

separate app or a new number or any log-in to work. 

 This is similar to a voice call using WhatsApp or any other over-the-top messaging platform, but here the call is 

from one number to another, and not using an app. 

 Wi-Fi Calling can be configured on compatible smartphones by upgrading operating systems to the version that 

supports Wi-Fi Calling, and enabling this in Settings.  

 Airtel says it will soon be compatible with all broadband services and Wi-Fi hotspots, and rolled out in other 

locations.  

 

Wi-Fi 6 

 It is the next generation standard in WiFi technology. 

 Wi-Fi 6 also known as ―AX WiFi" or "802.11ax WiFi‖ builds and improves on the current 802.11ac WiFi standard. 

 

Wi-Max Technology 

 WiMAX is one of the hottest broadband wireless technologies around today. WiMAX systems are expected to 

deliver broadband access services to residential and enterprise customers in an economical way. 

 WiMax is a standardized wireless version of Ethernet intended primarily as an alternative to wire technologies 

(such as Cable Modems, DSL and T1/E1 links) to provide broadband access to customer premises. 

 WiMAX would operate similar to WiFi, but at higher speeds over greater distances and for a greater number of 

users. It is based on Wireless MAN technology. 

 WiMAX has the ability to provide service even in areas that are difficult for wired infrastructure to reach and the 

ability to overcome the physical limitations of traditional wired infrastructure. 

 

About WiFi technology 

 It is a wireless network technology that allows computers and other devices to be connected to each other into a 

LAN and to the Internet without wires and cables. 

 It is also referred to as WLAN, which stands for wireless LAN, and 802.11, which is the technical code for the 

protocol. 

 The technology uses radio signals to transmit information between Wi-Fi enabled devices and the internet, 

allowing the device to receive information from the web in the same way that a radio or mobile phone receives 

sound. 

 Operated between 2.4 GHz to 5 GHz. Higher the frequency, greater is the amount of data being sent. 

 

INFLIGHT WIFI 

 Union government recently issued a notification to announce that all airlines operating in India can now provide 

in-flight wi-fi services to its passengers. 

 The Civil Aviation Ministry specified that the availability of the Wi-Fi during flights will be broadly subjected to 

two conditions: 

 The main captain will have the authority to switch on or switch off the Wi-Fi in flights, and the captain will be 

required to follow certain guidelines on this matter. For example, Wi-Fi would be switched on only when the plane 

is at the cruising speed and not during take-off or landing. 
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 Each plane that offers in-flight Wi-Fi will have to be certified by DGCA for this purpose before fliers in it can enjoy 

connectivity. 

 

Working 

 

There are two operating systems for airplane WiFi: 

Air-to-ground WiFi System 

 It works in a similar way to a cell phone. 

 Airplanes have an antenna located underneath their body, which links up with cell towers on the ground. 

 As the aircraft travels, it simply connects to the nearest transmitter/towers on a rolling basis. 

 The airplane becomes a hotspot, so passengers can access internet. 

 However, this system can‘t work when the plane is flying over large expanses of water or particularly remote 

terrain, like on transatlantic routes. 

 

Satellite based WiFi System 

 It uses a network of orbiting satellites to allow a connection. 

 Information is passed between the ground and the plane via the satellite. 

 The satellite is linked to ground stations. 

 The airplane connects to the satellite using a satellite antenna on the top of the fuselage. 

 Wi-Fi signal is distributed to plane passengers via an on board router. 

 The plane uses whichever satellite is nearest as it travels and thus can operate over large expanses of water or 

remote terrain as well. 

 Satellite WiFi operates on two different bandwidths: narrowband and broadband. Both allow passengers full 

Internet access, although the narrower options are less suitable for streaming movies. 

 

LiFi 

 It is another mobile wireless technology that uses light rather than radio frequencies to transmit data. 

 Light fidelity, utilizes light, visible light, ultraviolet and infrared spectrums. In its present state, only LED lamps 

can be used for the transmission of visible light. 

 

Dark fibre 

 It is the extra optical fibre laid by companies in order to avoid cost repetition when more bandwidth is needed. 

 In a bid to cut down on capital expenditure, telecom service providers — Reliance Jio Infocomm, Bharti Airtel and 

Vodafone Idea — have reached out to Bharat Broadband Network Limited to use dark fibre laid by latter. 

 The hitherto unused infrastructure will be used by these companies to expand their presence in rural India 

 

White Space:  

 Underutilized portions of radio frequency (RF) spectrum. The switchover to digital television left large portions of 

spectrum unused, in particular the frequencies allocated for analog television and those used as buffers to prevent 

interference between channels. 

 

Whit-fi:  

 It is the use of frequency made available by the absence of analog-to-air TV signals to create Wi-Fi networks, The 

technology is specified in the IEEE 802.11af standards. 

 White space Wi-Fi will require new hardware but offers improvements in range, speed, penetration of obstacles 

providing better quality at low cost. It requires fewer network devices to cover an area. 

 

Deep fakes 

 Deep fakes refer to manipulated videos, or other digital representations produced by sophisticated artificial 

intelligence, that yield fabricated images and sounds that appear to be real. 

 

FSOC 

 It is an optical communication technology that uses light to wirelessly transmit data to telecommunication and 

internet applications. The technology remained outside the commercial applications for long owing to distance, 

speed, and efficiency related problems. 
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 This technology uses a beam of light through FSOC boxes placed kilo-meters apart on roofs or towers with the 

signal beamed directly between the boxes. 

 It doesn‘t re-quire special cabling.  

 Therefore, the government of Andhra Pradesh proposes to use FSOC technology to connect the areas that are cut-

off by difficult terrain, forest areas, river crossings, railway crossings etc. 

 Google X is ready to set up its Development Centre in Visakhapatnam, Andhra Pradesh, which will be its first 

development centre outside the United State of America. 

 

Space internet  
 It can be provided through both GSO and LEO. GEO provides greater coverage (3-4 enough) and easy connectivity 

(as stationary nature) but high latency rate due to long distance compared to LEO.   

 At LEO, may lead to less coverage, space debris, light pollution, obstruction in space studies as requires many 

satellites.  

 The Starlink network is one of the several ongoing efforts to start beaming data signals from space, and also the 

most ambitious. 

 

C-DOT's latest innovations  
C-Sat-Fi (C-DOT Satellite Wi-Fi)  

 It is based on the optimal utilization of wireless and satellite communication to extend connectivity to the 

unserved areas including the remote islands and difficult terrains  

 

C-DOT'S SGSPON  (10 G Symmetrical Passive Optical Network)  

 It is an effective solution to fulfil the rapidly increasing demands of high network speeds emanating from the new 

dimensions of user applications like IPTV, HD Video Streaming,Online Gaming etc  

 

C-DOT'S Interoperable Set Top Box (CiSTB)  

 It will prove to be a boon to the dissatisfied customers who cannot change their Cable TV operator in view of the 

recurring costs of setting and installing the physical infrastructure afresh 

 

XENOBOT 
 It is world‘s first ever living, self-healing robot developed by engineering frog embryos in the lab to behave like 

living, programmable organisms. 

 They are small enough to travel inside human bodies 

 Xenobots may lead to novel machines in a wide range of fields like detecting toxic contamination in environment, 

gathering microplastic in oceans, scrapping out blocks in blood vessels etc. 

 

AJIT Microprocessor 
 IIT Bombay develop the country‘s first indigenously designed and fabricated microprocessor AJIT. 

 It is a medium-sized processor which can be used inside a set-top box, as a control panel for automation systems, 

in a traffic light controller or even robotic systems. 

 This innovation would reduce the country‘s imports and make India self-reliant in electronics. 

 

India‘s first RoboCop 
 Kerala Police has become the first police department in the country to use a robot named KP-Bot (SI-ranked) for 

police work. 

 It will be deployed to perform duties of the front office of the police headquarters which means that it will receive 

visitors and direct them to different places as and when required. 

 

Radio-frequency identification (RFID)  
 Indian Railways (IR) is taking up Radio Frequency Identification (RFID) project which aims to automatically and 

accurately track and trace rolling stock as they move across the country with a special focus on improving their 

safety and reliability. 

 All the rolling stock which includes coaches and wagons will be fitted with RFID tags by 2021. 

 RFID project has been undertaken under ‗Make in India‘ initiative by Centre for Railway Information Systems. 

 It enables enhanced operational efficiency of IR. 
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 It uses electromagnetic fields to automatically identify and track tags attached to objects.  

 The tags contain electronically-stored information. Passive tags collect energy from a nearby RFID reader‘s 

interrogating radio waves.  

 Active tags have a local power source (such as a battery) and may operate hundreds of meters from the RFID 

reader.  

 Unlike a barcode, the tag need not be within the line of sight of the reader, so it may be embedded in the tracked 

object.  

 RFID is one method for Automatic Identification and Data Capture (AIDC).  

 RFID can be used in a variety of applications, such as: Electronic key for RFID based lock system , Access 

management, Tracking of goods, Tracking of persons and animals, Smartdust (for massively distributed sensor 

networks) , Timing sporting events  Tracking and billing processes  

 RFID provides a way for organizations to identify and manage stock, tools and equipment (asset tracking), etc. 

without manual data entry.  

 RFID is used for item level tagging in retail stores. In addition to inventory control, this provides both protection 

against theft by customers (shoplifting) and employees (―shrinkage‖) by using electronic article surveillance (EAS), 

and a self-checkout process for customers. 

 This can be used with a database to identify the lading, origin, destination, etc. of the commodities being carried in 

shipping. 

 

Net Neutrality 
 Net neutrality is the principle that internet service providers and governments regulating the internet should treat 

all data on the internet the same, and not discriminating or charging differentially on the basis of user, content, 

website, platform, application, type of attached equipment, or mode of communication.  

 In 2016, TRAI took a revolutionary decision, prohibiting telecom service providers from levying discriminatory 

rates for data, thus ruling in favor of Net Neutrality in India. This move was welcomed by not just by millions of 

Indians but also by various political parties, businesspersons, and industry leaders.  

 However Department of Telecommunications approves net neutrality rules.  

 

Reserve Price 

 It is the minimum amount set by the government from which auction starts i.e. it is the starting amount or base 

price from which auction starts.  

 Reserve price is recommended by TRAI.  

 

5th Generation 
 Next generation cellular technology that will provide faster and more reliable communication with ultralow 

latency  

 With 5G, the peak network data speeds are expected to be in the range of 2-20 Gigabits per second (Gbps).  

 This is in contrast to 4G link speeds in averaging 6-7 Megabits per second (Mbps) in India as compared to 25 

Mbps in advanced countries  

 But once 5G becomes commercial, users will be required to change their current devices in favor of 5G-enabled 

ones  

 Ultra low latency offered by 5G makes the technology desirable for such use cases.  

 Latency is the amount of time data takes to travel between its source and destination  

 Even after the entry of 5G into the Indian networks, the earlier generation mobile technologies (2G, 3G and 4G) 

will continue to remain in use and that it may take 10 or more years to phase them out  

 South Korea and the U.S. became the first countries to commercially launch 5G services  

 Ericsson has also installed a 5G test bed at IIT Delhi for developing applications in the broadband and low latency 

areas  

 Besides the spectrum, 5G will require a fundamental change to the core architecture of the communication system. 

Simply upgrading the existing Long Term Evolution core will not be able to support the various requirements of all 

5G use cases  

 Digital Communications Commission (DCC), the apex decision making body at the telecom department oversee 

5G trials 

 Union telecom ministry had announced 5G technology will be rolled out from 2020.  
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 2G and 3G mobile networks relied on microwave wireless backhaul to connect cell sites with the nearest switching 

centre. 

 4G LTE introduced IP-based connectivity, replacing copper- or microwave-based cell sites with optical fibre. 

 5G deployment is based on optical fibre infrastructure. 

 The Government has launched a program titled ‗Building an End-to-End 5G Test Bed‘.  

 The program envisages close collaboration between the universities and small technology companies to build 

broadly compliant with the 3GPP standards. 

 Several smaller academic R&D programs around 5G themes have also been funded by DST and MEITY. 

 

5G Hackathon 
 It is aimed at short listing India focused cutting edge ideas that can be converted into workable 5G products and 

solutions. 

 It is organized by Department of Telecommunications (DoT) in association with government, academia & industry 

stakeholders. 

 It is open to developers, students, start-ups, SMEs, academic institutions & registered companies in India & NRIs. 

 It was organized along side India Mobile Congress (IMC), 2020, New Delhi. 

 India Mobile Congress is the largest digital technology forum in South Asia organized by the DoT and Cellular 

Operator Association of India. 

 

Super Computers 
 India's supercomputer program was started in late 1980s because Cray supercomputers could not be imported 

into India due to an arms embargo imposed on India, as it was a dual-use technology and could be used for 

developing nuclear weapons.  

 However The National Supercomputing Mission was announced in March 2015. 

 

National Supercomputing Mission 

 Jointly steered by MEITY and Department of Science and Technology (DST) and Implemented by Centre for 

Development of Advanced Computing (CDAC) and IISc. 

 Aims to empower our national academic and R&D institutions spread over the country by installing avast 

supercomputing grid comprising of 70 high performance computing facilities. (Not achieved yet) 

 The target of the mission was set to establish a network of supercomputers ranging from a few Tera Flops (TF) to 

Hundreds of Tera Flops (TF) and three systems with greater than or equal to 3 Peta Flops (PF) in academic and 

research institutions of National importance across the country by 2022. 

 The first supercomputer assembled indigenously, called Param Shivay, was installed in IIT (BHU). 

 Similar systems Param Shakti and Param Brahma were installed at IIT-Kharagpur and IISER, Pune. They are 

equipped with applications from domains like Weather and Climate, Computational Fluid Dynamics, 

Bioinformatics, and Material science. 

 These supercomputers will also be networked on the National Supercomputing grid over the National Knowledge 

Network. 

 

Shakti Processor Program 
 India‘s first indigenously developed microprocessor that can be used in mobile computing, networking, wireless 

systems, and may be even for country‘s nuclear systems. 

 Developed and booted by Indian Institute of Technology Madras. 

 Note: India‘s first Indigenous Semiconductor Chips by Bengaluru based semiconductor company Signalchip for 

4G/LTE and 5G 

 

Geo-fencing app  
 The Centre is using powers under the Indian Telegraph Act to ―fetch information‖ from telecom companies 

every 15 minutes to track COVID¬19 cases across the country. 

 

About Geo-fencing: 

 It is an application that triggers e¬mails and SMS alerts to an authorized government agency, if a person has 

jumped quarantine or escaped from isolation, based on the person‘s mobile phone cell tower location. 

 The ―geo¬fencing‖ is accurate by up to 300 m. 
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 The Department of Telecommunications (DoT) shared a standard operating procedure (SOP) with all telecom 

service providers regarding the application called COVID¬19 Quarantine Alert System (CQAS). 

 The system will collate phone data, including the device‘s location, on a common secured platform, 

and alert the local agencies in case of a violation by COVID¬19 patients under watch or in isolation. 

 The SOP said that geo-fencing will only work if the quarantined person has a mobile phone from Airtel, 

Vodafone¬Idea, or Reliance Jio, as ―BSNL/MTNL‖ do not support location based services. BSNL and MTNL are 

government-owned. 

 

Arogya Setu app 
 The government of India developed and launched its contact tracking app called AarogyaSetu. 

 The AarogyaSetu app uses Bluetooth technology and location data to track people infected with COVID-19 

and also people who come in close contact with the ones infected.  

 With this app, the Indian government wants to track the movement of people infected with coronavirus. 

 Nearly a week after AarogyaSetu hit the app store the World Bank has now praised the app and said that the 

innovation can greatly help prevent the spread of the virus. 

 

PRACRITI 
 Researchers at the Indian Institute of Technology in Delhi have developed a web-based dashboard for 

predicting the spread of COVID-19 in India. 

 The mobile-friendly dashboard, PRACRITI (PRediction and Assessment of CoRona Infections and 

Transmission in India) gives detailed State-wise and district-wise predictions of COVID-19 cases in 

India for a three-week period, which is updated on a weekly basis. 

 Such a platform will be highly useful for healthcare organisations as well as local and central authorities to 

efficiently plan for different future scenarios and resource allocation. 

 

CHAMPIONS 
 Recently Prime Minister Narendra Modi launched the technology platform CHAMPIONS. 

 It stands for Creation and Harmonious Application of Modern Processes for Increasing the Output and National 

Strength. 

 Aim 

o The portal is a one-stop-shop solution of MSME Ministry. 

o It is basically for making the smaller units big by solving their grievances, encouraging, supporting, helping 

and handholding. 

 Detailed objectives of CHAMPIONS: 

o Grievance Redressal: To resolve the problems of MSMEs including those of finance, raw materials, labor, 

regulatory permissions etc particularly in the COVID 19 created difficult situation; 

o To help them capture new opportunities:  including manufacturing of medical equipments and accessories like 

PPEs, masks, etc and supply them in National and International markets; 

o To identify and encourage the sparks:  i.e. the potential MSMEs who are able to withstand the current 

situation and can become national and international champions. 

 

Global Partnership for Artificial Intelligence (GPAI) 
 Recently, India joined international Global Partnership for Artificial Intelligence (GPAI) on artificial intelligence 

as its founder member. 

 GPAI is a multi-stakeholder initiative to guide the responsible development and use of AI, grounded in human 

rights, inclusion, diversity, innovation, and economic growth.  

 Founding Members: France, Canada, Australia, the European Union, Germany, India, Italy, Japan, Mexico, New 

Zealand, the Republic of Korea, Singapore, Slovenia, the United Kingdom and the United States of America. 

 The GPAI will be supported by a secretariat, hosted by the OECD in Paris. 

 In collaboration with international partners and organisations, the GPAI will bring together experts from industry, 

civil society, governments and the academic world, who will form working groups focusing on the following 

themes: 

o responsible use of AI; 

o data governance; 

o the future of work; 
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o innovation and commercialisation. 

 Experts involved will also focus on AI's possible contributions as a means to overcome the COVID-19 pandemic. 

 

YUKTI 2.0 
 Ministry of Human Resource Development (MHRD) has designed an online portal for multiple depositories like 

ideas, innovation, and contributions from students and teachers. 

 The depository is being called YUKTI 2.0 and will be available for the disposal of anyone willing to expand their 

knowledge horizon. 

 It is the extension of an earlier version of ‗YUKTI‘ (Young India combating COVID with Knowledge, Technology, 

and Innovation). 

 The portal will establish a two-way communication channel between the Ministry of HRD and the institutions, to 

provide a support system for the institutions. 

 The institutions can also share their strategies for tackling the COVID-19 situation. 

 The platform is not just a database; it acts like an online market where people who sell ideas and buy ideas will co-

exist. It will act as the missing link between innovation and commercialization. 

 

Satyabhama Portal 
 Minister for Coal, Mines and Parliamentary Affairs recently announced the launch of a portal "SATYABHAMA" 

with an aim to promote research and development in the mining and minerals sector. 

 This portal will allow online submission of project proposals along with monitoring of the same and utilization of 

funds. 

 The portal has been designed, developed and implemented by National Informatics Centre (NIC), Mines 

Informatics Division. 

 The portal is integrated with NGO Darpan Portal of NITI Aayog.  

 

Different Malwares 
 Agent Smith: Mobile Malware infected around 25 million smartphones in the world out of which 15 million were 

in India. It was used to show fraudulent ads for financial gains. 

 Adware: Least dangerous and most lucrative malware. It displays ads on your computer. 

 Spyware: Software that spies on you. Ex. Pegasus 

 Virus: Contagious program or code that attaches itself to another piece of software and then reproduces itself 

when that software is run. Most often this is spread by sharing software or files between computers. 

 Spam: Spamming is a method of flooding the Internet with copies of the same message. Worm: A program that 

replicates itself and destroys data and files on the computer. Worms work to ―eat‖ the system operating files and 

data files until the drive is empty. 

 Trojan: A Trojan horse or Trojan is a type of malware that is often disguised as legitimate software. Trojans are 

written with the purpose of discovering your financial information, taking over your computer‘s system resources, 

and in larger systems creating a ―denial-of-service attack‖ which is making a machine or network resource 

unavailable to those attempting to reach it. 

 Backdoors: Backdoors are much the same as Trojans or worms, except that they open a ―backdoor‖ on a computer, 

providing a network connection for hackers or other Malware to enter or for viruses or SPAM to be sent. Rootkit: 

This one is likened to the burglar hiding in the attic, waiting to take from you while you are not home. It is the 

hardest of all Malware to detect and therefore to remove; 

 Keyloggers: Records everything you type on your PC in order to glean your log-in names, passwords, and other 

sensitive information, and send it on to the source of the keylogging program. 

 Rogue security software: This one deceives or misleads users. 

 Ransomware: If you see this screen that warns you that you have been locked out of your computer until you pay 

for your cybercrimes. Ex. Wannacry and notpetya 

 

Pegasus 

 It is a spyware developed by the Israeli cyber arms firm NSO Group Technologies.  

 It mainly uses exploit links, clicking on which install Pegasus on the target‘s phone. 

 Spyware, Code enters a phone through Whatsappcall(even if call is not answered)  

 Allegations over the breach of privacy of several Indian WhatsApp users using Israeli surveillance software 

Pegasus and ,messages to its controller  
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 It can also work as the spy device by switching on the camera or microphone 

 

Distributed Denial Of Service  

 A DDoS (Distributed Denial of Service) attack is an illegal large-scale cyber campaign where a big number of 

devices are used to create traffic to a certain server.  

 If the number of devices involved is big enough, the overwhelming traffic would be more than what the targeted 

server is capable of handling.  

 Malware first creates a network of bots — called a botnet — and then uses the botnet to ping a single server at the 

same time.  

 In such a case, the server would get overburdened which would lead to crashes. 

 After a successful DDoS attack, the customers of the service that had its servers targeted would not be able to 

use/access the said service due to the server crash triggered by the DDoS attacks  

 Unlike other kinds of Cyberattack, DoS assaults don‘t attempt to breach the security perimeter. Rather, they aim to 

make the website and servers unavailable to legitimate users.  

 

Strandhogg 

 It is a Malware which allows real-time malware applications to pose as genuine applications and access user data 

of all kinds 

 Recently, Home Ministry has sent an alert to all States warning them about the vulnerability of the Android 

operating system to this bug. 

 

MAZE RANSOMWARE 

 Recently, IT services provider Cognizant had faced Maze ransomware attack. 

 A ransomware attack infects computers in a network and encrypts files on these computers and then demands a 

ransom to recover the files. 

 Maze ransomware transfers the data onto its server and holds until a ransom is paid to recover it. If the ransom is 

not paid, the attackers publish the data online. 

 In 2019, Global cybersecurity firm Kaspersky Security identified three prominent ransomwares- Ryuk, Purga and 

Stop. India was attacked by all three groups of ransomwares. 

 

Juice jacking  

Type of cyber attack involving a charging port that doubles as a data connection, typically over USB 

 

Quantum Computing 
 Google‘s quantum computing lab announced that the company had achieved quantum supremacy. Named 

Sycamore, it did the task in 200 seconds that could have taken by the super computer to do in 10000 years. 

 Quantum supremacy means that researchers have been able to use a quantum computer to perform a single 

calculation that no conventional computer, even the biggest supercomputer, can perform in a reasonable amount 

of time. 

 Quantum computing means developing computer technology based on the principles of quantum theory, which 

explains the nature and behavior of energy and matter on the quantum (atomic and subatomic) level. 

 Quantum Computers encode information as quantum bits, or qubits, which can exist in superposition. 

 Qubits represent atoms, ions, photons or electrons and their respective control devices that are working together 

to act as computer memory and a processor. 

 It is powerful as, can contain these multiple states simultaneously and hence has the potential to be millions of 

times more power than today's most powerful computers. 

 It do not follow classical physics like Newton's laws of motion. They run on quantum physics. 

 It was posited by Richard Feynman. 

 Quantum Computers could spur the development of new breakthroughs in science, medications to save lives, 

machine learning methods to diagnose illnesses sooner, materials to make more efficient devices and structures, 

financial strategies to live well in retirement and algorithms to quickly direct resource such as ambulances. 

 

Quantum computers vs classical computer 

 Classical computers process information in a binary format, called bits, which can represent either a 0 or 1. 

Quantum computers, in contrast, use logical units called quantum bits, or qubits for short, that can be put into a 

quantum state where they can simultaneously represent both 0 and 1 and their correlations. 
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 While the bits in a classical computer all operate independently from one another, in a quantum computer, the 

status of one qubit effects the status of all the other qubits in the system, so they can all work together to achieve a 

solution. 

 

Quantum computing and India 

 There are no quantum computers in India yet. In 2018, the Department of Science & Technology unveiled a 

program called Quantum-Enabled Science & Technology (QuST) to accelerate research on Quantum computing. 

 The government in its Budget 2020 has announced the largest ever science mission- National Mission on 

Quantum Technologies & Applications (NM-QTA). 

 It will be implemented by the Department of Science & Technology (DST), Ministry of Science and Technology. 

 It is proposed to provide an outlay of 8000 crore over a period five years. 

 The areas of focus for the Mission will be in fundamental science, translation, technology development, human 

and infrastructural resource generation, innovation and start ups to address issues concerning national priorities. 

 

National Mission on Interdisciplinary Cyber Physical Systems (NM-
ICPS) 
 Launched by Department of Science and Technology for a period of 5 years. 

 It has a roadmap to develop Blockchain, AI, Internet of Things, Big Data Analytics, Robotics etc. 

 Cyber-physical system (CPS) is use of computer based systems to do things in physical world  

 Aims at establishment of 15 numbers of Technology Innovation Hubs, six numbers of Application Innovation 

Hubs and four numbers of Technology Translation Research Parks (TTRP) (These Hubs & TTRPs will connect to 

Academics, Industry, Central Ministries and State Government) 

 

Big Data Initiative 
 Big data is a term for data sets that are large and complex that traditional data processing application software is 

inadequate to deal with them. 

 ―Big data‖ refers to the use of predictive analytics, user behavior analytics, or certain other advanced data analytics 

methods that extract value from data. 

 Big data can be understood as the consolidation and centralization of public data inputs from various spheres of 

activities like commercial, consumer based, census, or even Aadhar controlled personal information. 

 Big Data initiative in India has been launched by department of Department of Science and Technology under 

Ministry of Science and Technology. 

 It aims to make India ready for development of infrastructure related to Big Data Analysis. 

 

Self-Service Blockchain Track and Trace Platform for Businesses 
 Recently, a Self-Service Blockchain Track and Trace Platform for Businesses was Launched 

 This pilot platform is capable of visualising blockchain-based supply chain data from multiple companies and 

sources. 

 It is first public blockchain-based platform built for accelerating transparency and sustainability across 

manufacturing ecosystems. 

 This platform is created by Everledger, International Trade Centre (ITC) and Lenzing Group, in collaboration with 

the World Economic Forum. 

 It is being hosted on the ITC‘s neutral site. 

 

Optoelectronics 
 Materials such as tungsten diselenide (WSe2) and molybdenum diselenide are being studied keenly for 

their opto-electronic properties – a combination of optics and electronics. 

 A key property of these materials is photoluminescence, in which the material absorbs light and re-emits it as a 

spectrum. 

 Researchers from IIT Madras have found a way of enhancing this property about 30 times in tungsten 

diselenide, by drop-casting gold nanoparticles on to a two-dimensional film. 

 Photoluminescence properties can be used in various devices such as quantum LEDs which can be used in 

communication and computation. 

 Electrons in semiconductors occupy bands of energy known as valence bands. As long as they live in thesebands, 

they do not move and contribute to conduction. 
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 If excited by a small energy input, they get kicked into what is called the conduction band where they can 

actually be delocalised and contribute to the conduction by moving around. 

 When an electron jumps from the valence to the conduction band, it leaves behind a shadow called a ―hole.‖ 

 The electron in the conduction band and the hole in the valence band can bind together and form a 

composite object (orpseudoparticle) known as an exciton. 

 

Short Wave Radio Transmission 
 All India Radio will have to stop all global short wave transmissions — eighty years after it began 

international broadcasting in 1939. 

 AIR is resisting the move arguing that it will curtail its global reach. 

 There are about 46 short wave transmitters that run both domestic and external services. 

 The external services are broadcast to 150 countries in 13 Indian languages and 15 foreign languages. 

 

Shortwave (SW): 

 Shortwave radio has a huge range – it can be received thousands of miles from the transmitter, and 

transmissions can cross oceans and mountain ranges. 

 This makes it ideal for reaching nations without a radio network. 

 SW transmissions are easy to receive, too: even cheap, simple radios are able to pick up a signal. 

 

Medium-wave (MW): 

 Medium-wave radio is generally used for local broadcasts and is perfect for rural communities. 

 With a medium transmission range, it can reach isolated areas with a strong, reliable signal. 

 Medium-wave transmissions can be broadcast through established radio networks - where these networks exist. 

 

Frequency Modulation (FM): 

 FM provides a short-range signal - generally to anywhere within sight of the transmitter, with excellent sound 

quality. 

 It can typically cover the area of a small city or large town - making it perfect for a radio station focusing on 

alimited geographical area speaking into local issues. 

 While shortwave and medium-wave stations can be expensive to operate, a license for a community-based FM 

station is much cheaper. 

 

Internet Saathi 
 Google India and Tata Trusts announced their Internet Saathi initiative will be expanded to villages in Punjab 

and Odisha. 

 Launched  in  July  2015,  the  Internet  Saathi  programme  has  so  far,  trained  70,000  „Internet  Saathis‟,  

who have in turn impacted 2.6 crore women in the country. 

 In 2015, only 1 out of every 10 Internet user in rural India was a woman. 

 Tata Trusts and Google came together to address this huge gender gap andintroduced a digital literacy 

program, based on „train the trainer‟ model. 

 Women from villages are trained on using the Internet and are made equipped with data-enabled devices. 

 

ALGOBAT 
 Researchers at Canada‟s University of British Columbia are developing a high performing ‗Algobat‗. 

 Using computer modelling and optimisation algorithms, the world‗s best bat and maybe the most 

affordable could in the near future roll out from a lab to cricket greens. 

 Scientists have developed a novel algorithm that optimises the geometry of the bat and helps it hit the 

ballharder and further. 

 Around one million people play cricket and 2.5 billion people watch the game, making it the world‟s second 

most popular sport after football. 

 Machine learning and genetic algorithms to teach a computer to maximize the performance of the cricket bat they 

have named Algobat. 

 The result is a high performing bat — similar to the best that sell for hundreds and sometimes thousands of 

dollarsand are made of English willow. 
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Interconnect Usage Charge 
 TRAI has decided to continue interconnection usage charges (IUC) for one more year till January 1, 2021. 

 This means the callers will have to pay 6 paise per minute as interconnect charges till December 31, 2020. 

 IUC are termination charges paid by a telecom service provider for a call originating on its network and 

ending on a different operator's network. 

 From January 1, 2021, onwards the termination charge for wireless to wireless domestic calls shall be zero. 

 Earlier, the telecom regulator was expected to scrap IUC charges by December 31, 2019. 

 This system would have been replaced by Bill and Keep (BAK) regime which allows two telecom operators to 

terminate calls from each other's network without any charge. 

 

Contract for the Web 
 Sir Tim Berners-Lee, creator of the World Wide Web, recently announced ‗A Contract for the web‗, a set of 

nine principles with over 76 clauses aimed at fixing problems plaguing the Internet. 

 The ‗Contract for the Web‗ lays out nine principles — three each for governments, companies and for individuals 

and civil society. 

 They aimed at tackling the myriad issues which threaten the web ranging from Internet access, affordability 

and privacy to safety and fighting disinformation. 

 The World Wide Web Foundation founded by Sir Tim-Berners-Lee worked closely on the contract. 

 The contract already has the support of the governments in France, Ghana, Germany, Switzerland, Italyand 

a few others 

 Companies like Facebook, Google, Microsoft, Reddit and others were involved in the process. 

 

MASTODON 
 Mastodon, founded on October 5, 2016 by Eugen Rochko, calls itself a ―federation‖ comprising thousands 

of communities. 

 Like any social network, users can create profiles, post images, messages and videos, all while following 

other users. 

 Mastodon 3.0 now promises a ―safer social media experience‖ equipped with effective anti-abuse tools 

to protect yourself and other users from harassment as well as servers with strict codes of conduct. 

 There are also more moderators involved in the upkeep of the platform. 

 Mastodon is decentralized, meaning it is a collection of many instances which communicate with each other to 

form a wider network. 

 Mastodon is comprised of individual servers, called instances, as opposed to a centralized server, the model used 

by platforms like Twitter. 

 Each instance is an individual server, which is run by its owner, who moderates it, besides controlling 

membership to the instance. 

 inditoot.com is a social network for Indians, run by Indian owners on a specific Mastodon instance, which is 

denoted by ―inditoot. 

 

Edge Computing 
 Edge computing is a ‗mesh network of microdata centres that process or store critical records locally and 

push all received records to a central data centre or cloud storage repository, in a footprint of less than 100 square 

feet‗. 

 Edge computing actually processes data within a network. However, only the relevant data or information is 

collected and then sent, rather than all of the data collected. 

 This helps to reduce latency issues, and also reduces the amount of irrelevant data stored. 

 There‘ll be a reduction in the amount of data flowing between the cloud and the edge network. 

 Data can then be processed locally, while non-sensitive information is sent for further processing in the 

cloud. 

 The NSO Group is a Tel Aviv-based cyber-security company that specialises in ―surveillance 

technology and claims to help governments and law enforcement agencies across the world fight crime and 

terrorism. 

 Pegasus works by sending an exploit link, and if the target user clicks on the link, the malware or the code that 

allows the surveillance is installed on the user‗s phone. 
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 Once the phone is exploited, target‘s private data which includes passwords, calendar events, contact lists, text 

messages, and live voice calls from popular mobile messaging apps are compromised. 

 

Central Equipment Identity Register 
 It was launched for Mumbai in September 2019, is now officially open for those residing in Delhi-NCR region. 

 If mobile gets stolen or lost, one will be able to take some steps on this website in order to ensure that it is blocked. 

 The facility will be extended to other parts of the country in 2020. 

 The official website url is http://www.ceir.gov.in and it relies on the International Mobile Equipment 

Identity or IMEI number to help with tracking. 

 One has to file a First Information Report (FIR) after the device is lost or stolen, in order to carry out the 

steps. 

 A user can block the device by following these steps as listed on the CEIR website. 

 They have to submit an FIR with the police about their smartphone or mobile being lost or stolen. 

 Some documents are needed before filling up the form on the lost mobile portal like copy of police report, identity 

proof and if possible the mobile purchase invoice. 

 

 

 

 

 

DNA Technology (Use & Application) Regulation Bill 
 Recently, the DNA Technology (Use and Application) Regulation Bill, 2019 was introduced in the Lok Sabha, 

which provides for the regulation of use of DNA technology for establishing the identity of certain persons. 

 

Key Provisions of the Bill 

 Use of DNA Data: DNA testing is allowed only in respect of matters listed in the Schedule to the Bill, such as- 

o Offences under the Indian Penal Code, 1860. 

o for civil matters such as paternity suits. 

o for matters related to establishment of individual identity. 

 Collection of DNA: the investigating authorities may collect bodily substances of persons. 

 Requirement of consent for collection in certain situations. For instance, 

 For arrested persons- Requirement of written consent if the offence carries a punishment of up to seven years. If 

the offence carries more than seven years of imprisonment or death, consent is not required. 

 DNA Data Bank- A National DNA Databank and regional DNA Databanks will store DNA Profiles in a specified 

format. 

 Removal of DNA profiles 

 The Bill provides for removal of the DNA profiles of the following persons: 

o of a suspect if a police report is filed or court order given, 

o of an undertrial if a court order is given, and 

o on written request, for persons who are not a suspect, offender or under trial, from the crime scene or missing 

persons‘ index. 

 Establishment of DNA Regulatory Board: which will supervise the DNA Data Banks and DNA laboratories. 

 Penalties for various offences, including disclosure of DNA information or using DNA sample without 

authorization have been provided. 

 

DNA 

 DNA stands for Deoxyribonucleic Acid, a hereditary material in human and almost all the other organisms. 

 Most DNA is located in the cell nucleus (called nuclear DNA) but some small amount of DNA can be found in 

Mitochondria (called mitochondrion DNA). 

 It is composed of two chains, which coil around each other to form a double helix carrying the genetic instructions 

used in the growth. 

 It is made up of 23 pairs of chromosomes and provides instructions for building an entire organism and the 

proteins. 

GS-III  SCIENCE & TECHNOLOGY 
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 The information in DNA is stored as a code made up of four chemical bases: adenine (A), guanine (G), cytosine 

(C), and thymine (T). Human DNA consists of about 3 billion bases, and more than 99 percent of those bases are 

the same in all people. 

 RNA contains, Adenine, Urascil, Guanine, Cytosine. 

 

DNA Profiling And Dna Barcoding 

 DNA profiling (also called DNA fingerprinting) is the process of determining an individual's DNA characteristics, 

which are as unique as fingerprints.  

 DNA analysis intended to identify a species, rather than an individual, is called DNA barcoding.  

 DNA profiling is a forensic technique in criminal investigations, comparing criminal suspects' profiles to DNA 

evidence so as to assess the likelihood of their involvement in the crime.  

 It is also used in parentage testing, to establish immigration eligibility, and in genealogical and medical research.  

 DNA profiling has also been used in the study of animal and plant populations in the fields of zoology, botany, and 

agriculture 

 

DNA Data Storage 

• Use of DNA to store data as alternate data storage to binary data storage.  

• Encoding and decoding binary data to and from synthesized strands of DNA.  

• An alternative to hard drives storage system is progressing in the form of DNA-based data storage.  

• DNA—which consists of long chains of the nucleotides A, T, C and G—is life‘s information storage material.  

• Data can be stored in the sequence of these letters, turning DNA into a new form of information technology.  

 The Hershey–Chase experiments were a series of experiments conducted in 1952 by Alfred Hershey and Martha 

Chase that helped to confirm that DNA is genetic material. 

 

National Guidelines for Gene Therapy 
 ICMR published ―National Guidelines for Gene Therapy-Product Development and Clinical Trials‖. 

 

About Gene Therapy 

 Gene Therapy refers to the process of introduction, removal or change in content of an individual‘s genetic 

material with the goal of treating the disease and a possibility of achieving long term cure. 

 

It is classified into 2 types: 

• Germ-line gene therapy: The concept is to introduce gene modified cells into the germline, that can be transmitted 

vertically across generations. Germline gene therapy is prohibited in India, due to ethical and social 

considerations. 

• Somatic cell gene therapy: It affects the targeted cells/tissue/organs in the patient, and is not passed on to 

subsequent generations. It is legal in India. This also includes genome modification as done in CRISPR-related 

and other technologies.  

 

It has two categories: 

• ex vivo- cells obtained from an individual are genetically modified/corrected outside the body followed by 

transplantation into the same or a different individual. 

• in vivo- the gene of interest is delivered directly to target cells/tissues/organs (like liver, pancreas, muscle, heart 

etc.) in the patients. Gene delivery can be carried out by viral or non- viral vector systems. 

 

Key guidelines 

• The guidelines apply to all stakeholders in the field of gene therapy including researchers, clinicians, regulatory 

committees, industry, patient support groups etc. 

• Clinical trials on human participants involving GTPs must safeguard human rights, safety and dignity. Various 

principles like Principle of Essentiality, Voluntariness, Non-exploitation, Risk Minimization etc. need to be 

followed. 

 

Mechanism for Review and Oversight: 

• iii. Proposed establishment of Gene Therapy Advisory and Evaluation Committee (GTAEC)- an independent body 

with experts from diverse areas of biomedical research, government agencies and other stakeholders. 
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• iv. It is mandatory for all institutions and entities engaged in development of GTPs to establish an Institutional 

Bio-safety committee (IBSC). 

• v. Research involving development of new GTPs needs to obtain approvals from IBSC and Ethics Committee (EC). 

Biological material from humans can be procured only from clinics/hospitals that have an Ethics Committee. 

• vi. All clinical trials are mandated to be registered with Clinical Trials Registry-India (CTRI). It is an online public 

record system for registration of clinical trials being conducted in India. 

 

Responsibility of various stakeholders: 

• vii. Investigators should treat the biological material with utmost respect and adequate care to avoid its misuse. 

• viii. Storage and disposal of the GTPs or its components should be as per the Regulations and Guidelines on Bio-

safety of Recombinant DNA Research and Bio-containment 2017. 

• ix. Any GTP of foreign origin or its modified variants that will be first in human use is not permissible for direct 

first in human trials in India. 

• x. Investigators should demonstrate respect for autonomy and privacy of patients. 

• xi. Good Manufacturing Practice (GMP) Guidelines includes Personnel Training, establishment of quality control 

processes. 

• xii. Waste materials and by-products of the GTP manufacturing process must be securely decontaminated and 

transported as per appropriate biohazard disposal protocol. 

 

MANAV 
• Human Atlas Initiative  

• Launched by Department of Biotechnology, It is a project to construct a comprehensive map of every tissue of the 

human body.  

• MANAV Project aims to create an open and interactive atlas of human biology, compiling, curating and 

synthesizing data at the molecular, cellular, tissue and organismic level from scientific literature and public 

databases. 

• For the first time, Indian scientists will be mapping every single tissue of the human body to have deeper 

understanding of the roles of tissues and cells linked to various diseases. 

• Participating institutes include National Centre for Cell Science (NCCS) and Indian Institute of Science, Education 

and Research (IISER), Pune. Besides, Persistent Systems Limited has co-funded the project (along with DBT) and 

is developing the platform. 

• The project can be signed up by students who are in their final year graduation and above. Even participants 

having a science background but not necessarily involved in active scientific research can be part of this network. 

• It will be helpful in Physiological and molecular mapping, Drug discovery, customize and personalize medicine, 

Skill development of student community and Future research. 

• It will help to understand and capture the human physiology in two stages – in a normal stage and while in a 

disease stage. Such a database on individual tissues will be helpful in tracing the causes of a disease, 

understanding specific pathways etc. 

 

Human Genome Project 
 International program that led to the decoding of the entire human genome. In 2003, Human genome completely 

decoded under HGP. 

 

Genome India:  

• Union government has given clearance to an ambitious gene mapping project known as the Genome India Project 

with an estimated worth of Rs 238 crores.  

• The project has been cleared by Department of Biotechnology (under the Ministry of Science and Technology). 

• The Department of Biotechnology (DBT) plans to scan nearly 20,000 Indian genomes over five years  

• It is in line with Budget Speech which proposed to initiate two new national level Science Schemes to map India‘s 

genetic landscape to create a comprehensive database. 

• It involves 20 leading institutions including the Indian Institute of Science in Bengaluru and a few IITs. 

• The Centre for Brain Research, an autonomous institute of IISc, Bengaluru will serve as the nodal point of the 

project. 

• The first stage of the project will look at samples of 10,000 persons from all over the country to form a grid that 

will enable the development of a Reference Genome. 
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• As a precursor to this project, Council of Scientific and Industrial Research (CSIR) last year concluded a six-month 

exercise of conducting a ―whole-genome sequence‖ of a 1,008 Indians under ―IndiGen‖ programme.  

• This would be through a proposed National Biological Data Center, envisaged in the Biological Data Storage, 

Access and Sharing Policy. 

 

Significance of the project 

• Existing global genetic studies of the Human Genome Project are based mainly on Caucasian; urban middle class 

samples (95%), which are not considered representative of all humans. 

• The project will help India develop indigenous capacity to generate, maintain, analyze, utilize and communicate 

large-scale genome data, in a scalable manner.  

• This will help to understand the type and nature of diseases and traits that comprise the diverse Indian population 

and will help to develop precision medicine. 

• It would further improve scientific understanding of evolution both from a biological (intra- and inter-species 

interaction, species-ecology interactions, etc.) and sociological (migration patterns, rituals, etc.) point of view 

• Predictive and Preventive Healthcare- The outcomes of the project will help in faster and efficient diagnosis of rare 

genetic diseases. 

 

Indigen Initiative  
• It is the 1st of its kind whole genome sequencing of Indians.  

• The program aims to undertake whole genome sequencing of thousands of individuals representing diverse ethnic 

groups from India.  

• The objective is to enable genetic epidemiology and develop public health technologies applications using 

population genome data.  

• It was carried out by CSIR-IGIB and CSIR-CCMB to accelerate the study of genomics in India.  

• It is the culmination of the six-month long project by CSIR in which 1000 Indians had their genomes scanned in 

detail. 

• This is precursor to Genome India project under Bioscience Mission for Precision Health and Optimal Wellbeing 

of Department of Biotechnology.  

• This will go a long way in development of precision medicine, personalized medicine for various diseases and 

increase awareness of genetic disorders in India. 

 

National Genomic Grid 
• It will collect samples from cancer patients, through a network of pan-India collection centers by bringing all 

cancer treatment institutions on board.  

• This research is carried out through the technique of Genome Sequencing.  

• NGG will help to study genomic factors influencing cancer and identifying the right treatment modalities for the 

Indian population. The grid to be formed will be in line with the National Cancer Tissue Biobank (NCTB) set up at 

the IIT, Madras.  

• NTCB , is a joint initiative of the Department of Science and Technology (DST), Government of India and IIT, 

Madras.  

• The biobank collects cancer tissue samples with consent from patients diagnosed with cancer.  

• The aim is to provide researchers with high quality of cancer tissues and the patient data in order to facilitate 

cancer research that will lead to improvements in cancer diagnosis and treatment.  

• Import of human embryo is prohibited in India, except for research purpose.  

 

National Wildlife Genetic Resource Bank (NWGRB)  

• Hyderabad by M of S&T for collection and preservation of tissues, sperm, eggs and embryos, genetic material 

(DNA/RNA) of living beings  

• Established at Laboratory for Conservation of Endangered Species (LaCONES) and can store 17,000 vials worth of 

samples 

 

Indian Initiative on Earth Biogenome Sequencing (IIEBS) 
• Jawaharlal Nehru Tropical Botanic Garden and Research Institute (JNTBGRI) is selected to take part in Indian 

Initiative on Earth BioGenome Sequencing (IIEBS). 

• JNTBGRI is selected as one of the Biological Knowledge and Resource Centres for the IIEBS. 
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• Department of Biotechnology has allotted ₹143.89 lakh for JNTBGRI to take up the project. 

• This project aims to decode the genetic information of all known species of plants and animals in the country. 

• The National Institute of Plant Genome Research, New Delhi is the coordinating centre involving a total of 24 

institutes. 

• The whole genome sequencing of 1,000 species of plants and animals will be taken up in the initial phase of IIEBS 

to be completed over a period of five years at an estimated cost of ₹440 crore. 

• The project is part of the Earth BioGenome Project. 

 

Significance of the project 

• The project will enable collection and preservation of endangered and economically important species. 

• The decoded genetic information will also be a useful tool to prevent biopiracy. 

• Biopiracy is exploitative use of genetic code of plants or animals, without compensating the countries from which 

the material or relevant knowledge is obtained. 

• India‘s participation in the EBP would provide a boost for the field of genomics and bioinformatics within the 

country. 

 

Earth BioGenome project 

• It is a global effort launched in 2018, involving scientific partners and funders from around the globe. 

• It aims to sequence, catalogue and characterise genomes of all of Earth‘s eukaryotic biodiversity over a period of 

ten years. 

• Vision- Create a new foundation for biology to drive solutions for preserving biodiversity and sustaining human 

societies. 

 

Genome Sequencing 

• A genome is an organism's complete set of deoxyribonucleic acid (DNA). 

• Sequencing a genome means deciphering the exact order of base pairs in an organism. 

• The way these base pairs are arranged, or variations and mutations in their pattern, can provide clues about the 

individual's health or ill health, inherited or acquired. 

 

JNTBGRI  

• It is an autonomous R & D organisation set up in 1979 in Thiruvananthapuram, Kerala.  

• It is recognised as a ‗National Centre of Excellence in ex situ conservation and sustainable utilisation of tropical 

plants diversity‘. 

• Related Information 

• Eukaryotic organisms are those whose cells contain a nucleus and organelles, and are enclosed by a plasma 

membrane. 

• It includes protozoa, fungi, plants and animals. 

• Prokaryotic cells are cells that do not have a true nucleus or membrane-bound organelles. E.g. Bacteria75  

 

Laboratory for Conservation of Endangered Species(LaCONES)  

• It is a dedicated laboratory of the CSIR-Centre for Cellular and Molecular Biology(CCMB), Hyderabad  

• It is the only institute in the country working towards conservation of endangered wildlife using modern bio-

technologies to save endangered wildlife species of India. 

 

Antimicrobial Resistance 
 Recently, the Interagency Coordination Group on Antimicrobial Resistance (IACG) has released a report titled, 

―No Time to Wait: Securing The Future From Drug Resistant Infections‖, which highlights the financial fall-out of 

uncontrolled antimicrobial resistance. 

 

Interagency Coordination Group on Antimicrobial Resistance (IACG) 

• It was convened by the Secretary-General of the United Nations after the UN High-Level Meeting on 

Antimicrobial Resistance in 2016. 

• The IACG brought together partners across the UN, international organizations and individuals with expertise 

across human, animal and plant health, as well as the food, animal feed, trade, development and environment 

sectors, to formulate a blueprint for the fight against antimicrobial resistance. 
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• The World Health Organization (WHO) provided the Secretariat for the IACG, with contributions from the Food 

and Agriculture Organization of the United Nations (FAO) and the World Organisation for Animal Health (OIE). 

 

Situation in India 

• India faces a twin challenge of overconsumption of antibiotics breeding drug-resistant bacteria while ensuring that 

the poor and vulnerable have easy access.  

• WHO‘s report states that anti-biotic resistance may cause rise in death of Indians to 20 lakhs per year by 2050. 

 

Steps taken 

• To strengthen the surveillance of antimicrobial resistance (AMR) in the country, Indian Council of Medical 

Research (ICMR) has set up a National Anti-Microbial Resistance Research and Surveillance Network (AMRRSN) 

to enable compilation of National Data of AMR at different levels of Health Care. 

• The Drugs and Cosmetic Rule, 1945 were amended in 2013 to incorporate a new Schedule H1. These will be sold 

on prescription only. They are also marked with Red Line (Red Line Campaign). 

• Government has formulated a National Action Plan to combat Antimicrobial Resistance in 2017 and National 

Policy for containment of antimicrobial resistance in 2011. 

 

ACTION PLAN FOR ANTIMICROBIAL RESISTANCE 

• MP has become the second state in India after Kerala to develop an action plan to manage antimicrobial resistance 

(AMR). 

• The Madhya Pradesh State Action Plan for Containment of Antimicrobial Resistance (MP-SAPCAR) focuses on a 

‗One Health‘ approach to containing AMR through key strategic priority areas and multi-sectoral involvement. 

• It is in line with the National Action Plan on AMR (NAP-AMR) which calls for states to develop state level action 

plans to ensure on-the-ground implementation. 

 

National Action Plan 

Adopted by Delhi Declaration 

Objectives: 

• Enhanced awareness 

• Strengthening surveillance 

• Improving rational use of antibiotics 

• Reducing infections 

• Promoting research. 

 

Global Action Plan on AMR 

• Developed by Inter-country development agencies namely WHO, FAO and World Organization for Animal Health 

• India developed NAP in 2017. 

• It is based on the One Health Approach, which means the human health, animal health and the environment 

sectors have equal responsibilities and strategic actions in combating AMR. 

 

Global Antimicrobial Resistance Surveillance System (GLASS) 

• WHO system launched in 2015, with an aim to support global surveillance and research in order to strengthen the 

evidence based on AMR and help informing decision-making and drive national, regional and global actions. 

• India has enrolled to GLASS system. 

 

Global Antimicrobial Resistance (AMR) Research and Development (R&D) Hub 

• India has joined recently as a new member. 

• India is represented by Department of Biotechnology, M of Science and Technology in New Delhi. 

• It was launched in May 2018 in the margins of the 71st session of the World Health Assembly, following a call from 

G20 Leaders in 2017.  

• It supports global priority setting and evidence-based decision-making on the allocation of resources for AMR 

R&D through the identification of gaps, overlaps and potential for cross sectoral collaboration and leveraging in 

AMR R&D.  

• The operation of the Global AMR R&D Hub is supported through a Secretariat, established in Berlin and currently 

financed through grants from the German Federal Ministry of Education and Research (BMBF) and the Federal 

Ministry of Health (BMG).  
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• This expands the global partnership working to address challenges and improve coordination and collaboration in 

global AMR R&D to 16 countries, the European Commission, two philanthropic foundations and four 

international organizations (as observers). 

 

AWARE 

• The World Health Organization has launched a global campaign that urges countries to adopt its new online tool 

AWaRe which aims at guiding policy-makers and health workers to use antibiotics safely and more effectively. 

• The tool, known as ‗AWaRe‘, classifies antibiotics into three groups: 

 Access — antibiotics used to treat the most common and serious infections. First or second-line treatments for 

common infections and should be widely accessible. 

 Watch — antibiotics available at all times in the healthcare system. Applied only to a limited group of well-defined 

syndromes. 

 Reserve — antibiotics to be used sparingly or preserved and used only as a last resort to treat MDR or extensively 

drug resistant bacteria. 

• There is also a fourth category, ‗discouraged antibiotics‘, refers primarily to irrational antibiotic combinations that 

may negatively impact AMR and patient safety. 

• The new campaign aims to increase the proportion of global consumption of antibiotics in the Access group to at 

least 60%, and to reduce use of the antibiotics most at risk of resistance from the Watch and Reserve groups. 

• Using Access antibiotics lowers the risk of resistance because they are ‗narrow-spectrum‘ antibiotics (that target a 

specific microorganism rather than several). They are also less costly because they are available in generic 

formulations. 

• According to a report by the International Coordination Group on Antimicrobial Resistance, more than 50 per 

cent of antibiotics in many countries are used inappropriately such as for treatment of viruses when they only treat 

bacterial infections or use of the wrong (broader spectrum) antibiotic. 

 

USE OF ANTIBIOTICS IN ANIMAL FOOD 

 The health ministry has banned the manufacture, sale and distribution of the antibiotic colistin and its 

formulations for food producing animals and animal feed supplements. 

 It is found that the misuse of colistin in the poultry industry is said to be a major reason for the increase in 

antibiotic resistance in India. 

 The ban has been imposed under provisions of the Drugs and Cosmetics Act, 1940. 

 The ban follows recommendations by the Drugs Technical Advisory Board, and the National Antimicrobial 

Resistance Action Plan committee. 

 The government also makes it mandatory for the manufacturers of antibiotic colistin to write clearly on the label 

that the drug is not to be used in food-producing animals, poultry, aqua farming and animal-feed supplement. 

 India is one of the top consumers of agricultural antibiotics worldwide, accounting for 3 percent of global 

consumption. By 2030, this use is estimated to double. 

 Its use has been prohibited in Europe, the United States and China. 

 

About Colistin 

 Colistin or polymyxin E is an old antibiotic first introduced in 1952. 

 The drug has been used for treating infections caused by Gram-negative bacilli, which are responsible for various 

diseases such as plague, cholera and typhoid. 

 Colistin has side effects of nephrotoxicity and neurotoxicity, prompting to restrict the use of the drug and replace 

it with other antibiotics which were considered safer at that time 

 According to the World Health Organization (WHO), Colistin is a ―reserve‖ antibiotic, which means it is supposed 

to be considered a ―last-resort‖ option in treatment and used only in the most severe circumstances, when all other 

alternatives have failed. 

 

Golden Rice 
 The International Rice Research Institute (IRRI) along with its partner- Philippines Rice Research Institute 

and the Bangladesh Rice Research Institute has successfully cultivated Golden Rice. 

 Safety evaluations showed that Golden Rice is as safe and nutritious as conventional rice. Moreover, there is an 

added benefit of increased beta-carotene content in the grain. 

 This nutrient, similar to what is found in orange-coloured fruits and vegetables, is converted to Vitamin A 

asneeded by the body. 
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 The Golden Rice can be grown just the same way we grow normal rice. There is no change in cost of 

cultivation and the agronomy also doesn‗t change. In fact, it reduces water use by up to 30 per cent without 

any yield loss. 

 The Golden Rice was given positive food safety evaluations by three leading regulatory authorities—Food 

Standards Australia New Zealand (in February 2018), Health Canada (in March 2018) and the US Food and Drug 

Administration (in May 2018). 

 

CCR5 
 Babies whose genes were reportedly altered in China last year to help them fend off HIV infection are more 

likely to die younger. 

 The genetic mutation that a Chinese scientist attempted to create in twin babies born last year is associated with a 

21% increase in mortality in later life. 

 Previous studies associated two mutated copies of the gene, CCR5, with a fourfold increase in the death rate 

after influenza infection, and the higher mortality rate to susceptibility to death from the flu. 

 However, researchers said there could be any number of explanations, since the protein that CCR5 codes for is 

involved in many functions. 

 

NAPRT1 
 Scientists from the University of Queensland in Australia and a team of Indian researchers searched the genomes 

of over 3,000 individuals. 

 They found those with schizophrenia were more likely to have a particular genetic variation. 

 This study identified a gene called NAPRT1 that encodes an enzyme involved in vitamin B3 metabolism. 

 This gene was found in a large genomic dataset of schizophrenia patients with European ancestry. 

 NAPRT1 gene in zebrafish impaired the brain development of the fish was impaired. 

 

Schizophrenia: 

 It is a chronic and severe mental disorder that affects how a person thinks, feels, and behaves. 

 People with schizophrenia may seem like they have lost touch with reality. 

 Symptoms include Hallucinations, Delusions, Thought disorders, Movement disorders etc. 

 

MILASEN 
 Doctors in the United States have customised a drug to treat a girl with a rare form of genetic disease. 

 The child, Mila Makovec was only three when the debilitating symptoms like blindness, ataxia, seizures, and 

developmental regression appeared. 

 By age seven, Makovec began experiencing 15-30 overt seizures per day and needed substantial support to walk. 

 The disease, caused by mutations in CLN7 protein, is recessive, meaning the patient inherits two mutated 

genes, one from each parent. 

 CLN7 (also known as MFSD8) is one of more than a dozen genes known to be associated with Batten disease. 

 Team of doctors developed a tailor-made a drug ―Milasen‗ after the girl's first name Mila. 

 

VIRTOPSY 
 India will be the first country in South and Southeast Asia to carry out these ―virtual autopsies. 

 In a virtual autopsy, doctors use radiation to examine the innards to reach a conclusion about the cause of 

death. A CT or an MRI machine could be used, in the same way that they are used to scan a living human‗s body. 

 Virtopsy is a word combining ‗virtual‟ and ‗autopsy‟ for the purpose of autopsy and to find the cause of the 

death. 

 Virtopsy can be employed as an alternative to standard autopsies for broad and systemic examination of the 

whole body as it is less time consuming, aids better diagnosis, and renders respect to religious sentiments. 

 The AIIMS, New Delhi and ICMR are working together on a technique for postmortem without 

incising/dissecting the body. This technique is likely to become functional in the next six months. 

 The traditional postmortem often makes members of the dead person‗s family uncomfortable. That, in fact, is the 

primary reason for the increasing use of virtual autopsies internationally. 

 Virtual autopsy is also faster than a traditional one — 30 minutes against 2½ hours. 

 An autopsy is a highly specialized surgical procedure that consists of a thorough examination of a corpse to 

determine the cause and manner of death and to evaluateany disease or injury that may be present. 
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PARTHENOGENESIS 
 New England Aquarium in the US announced that a ―virgin‖ anaconda had given birth during the winter. 

 The aquarium does not have a male anaconda. Yet Anna, a green anaconda, gave birth to a few babies. 

 In scientific terminology, it is known as parthenogenesis. 

 Itis a reproductive strategy without fertililisation involving development of a female (rarely a  male) 

gamete (sex cell). 

 It occurs commonly among lower plants and invertebrate animals and rarely among higher 

vertebrates. 

 In animals, parthenogenesis means development of an embryo from an unfertilised egg cell. 

 Many species that reproduce through parthenogenesis do not reproduce sexually. Others switch between the two 

modes taking cues from the environment. 

 Anna is a higher vertebrate, which is why the birth of her two babies has been met with so much surprise. 

 Babies born through parthenogenesis are clones of the mother because there has been no exchange of genetic 

information with another individual. 

 This is only the second known case of parthenogenesis in green anacondas. 

 

MRD 
 While 3.2-million-year-old Lucy belonged to a species of hominins (which include humans and their 

ancestors) called Australopithecus afarensis. 

 The newly investigated skull belongs to the older species Australopithecus anamensis. 

 The new research indicates that they did coexist, for some 100,000 years. 

 The skull that was studied was in the form of a nearly complete cranium (the portion that encloses the brain). 

 It was discovered at a palaeontological site in Ethiopia in 2016. 

 Researchers named it MRD-VP-1/1, or MRD for short. 

 The research was conducted by scientists from institutions including the Cleveland Museum of Natural 

History and the Max Planck Institute for Evolutionary Anthropology. 

 Age of the fossil was determined to be 3.8 million years by dating minerals in layers of volcanic rock 

snear the site. 

 A big gap between the earliest-known human ancestors (about 6 million years old) and species like Lucy (2-3 

million years old) is bridged by these finding. 

 

COPROLITE 
 Scientists have found the oldest parasite DNA ever recorded. 

 The discovery was made in the ―coprolite‖ of a prehistoric puma in Argentina. 

 Coprolites are fossilized faeces belonging to animals that lived millions of years ago. 

 Scientists can analyse and study their shape and size and depending on the location they were found in, they can 

figure out the animal from which they came as well as uncover what those animals ate. 

 If there are bone fragments in the faeces, it tells scientists that the animal might have been a carnivore. 

 They were able to confirm that the coprolite came out of a puma using ancient mitochondrial DNA analysis 

leading to the identification of the oldest parasite DNA found till date. 

 This is the oldest since the evidence found earlier dated back to a few thousand years ago only though Parasite 

DNA has been found in coprolites before. 

 

YANK 
 It is a proposed new term for changes in force over time, so that scientists can study muscle behavior 

better. 

 Students of physics define acceleration as the rate of change of velocity (or speed) with respect to time. 

 In turn, the time derivative of acceleration is ―jerk. For further time derivatives after jerk, the words are, 

―snap,―crackle and ―pop for each successive derivative. 

 Force, another familiar concept of physics, is measured in units of mass times acceleration. Time derivatives for 

force have never been defined. 

 Now, biologists and biomedical engineers are proposing to define a new term, ―yank, for changes in force 

overtime. 

 The objective is to quantify something that our muscles and nerves can feel and respond to. Scientists who 

study sports often use the term ―rate of force development, a measure of explosive strength. 
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Classical Swine Fever Vaccine 
 Indian Veterinary Research Institute (IVRI) releases live attenuated Classical Swine Fever (CSF) cell culture 

vaccine (Indigenous strain). 

 

Need: 

 With the annual loss of approx. Rs.4.3 billion, classical Swine Fever (CSF) is one of the most important diseases of 

pigs causing high mortality. A lapinized CSF vaccine (Weybridge strain, UK) is being used in India since 1964 

for controlling the disease. 

 The vaccine is produced by sacrificing large numbers of rabbits for each batch. 

 Hardly 1.2 million doses are produced per year by the lapinized vaccine, as only 50 doses are produced from a 

single rabbit spleen though the country‘s total requirements is 22 million doses per year. 

 IVRI had earlier developed a cell culture CSF vaccine by adapting the lapinized vaccine virus in cell culture to do 

away the sacrificing of rabbits and increase productivity. 

 

About the New Vaccine: 

 IVRI has further developed a new CSF Cell Culture Vaccine by attenuating an indigenous virulent CSF virus in cell 

culture since the cell culture vaccine is from a foreign strain (Weybridge Strain, UK). 

 The vaccine virus has very high titer and lakhs of doses can be produced very easily in cell culture and the 

country‘s requirement can be easily fulfilled using this new vaccine. 

 The new vaccine will nip the spread of the virus at the animal stage so that it does not pass on to the human 

population. 

 The new vaccine is ready for release and commercial production will be completed in less than a year. 

 The vaccine would be the best choice for use in the CSF Control Programme (CSF-CP) already launched by 

the Department of Animal Husbandry and Dairying (DAHD). 

 The vaccine is safe, potent, does not revert to virulence, and provides protective immunity from day 14 of the 

vaccination until 24 months studied so far. 

 

Reverse Osmosis Systems 
 Environment ministry issued a draft notification to prohibit the use of reverse osmosis (RO) purifiers where total 

dissolved solids (TDS) in water are below 500 milligrams per liter. 

 The draft is based on NGT‘s to ban RO purifiers in areas, which get potable drinking water. It also said 

water from the RO purification system for domestic use would be ―used only for drinking purpose‖. 

 Once the rules are finalized, RO machine manufacturers will have to tweak their designs to meet the new 

parameters so that the system does not discharge water beyond the prescribed limit during the purification 

process. 

 BIS will develop a system to monitor, assess, and certify in consultation with the Central Pollution Control Board 

(CPCB) within six months of final notification. Largely the Enforcement will be the responsibility of CPCB and 

State Pollution Control Boards (SPCBs). 

 After examining the views of all stakeholders, including the manufacturer‘s final notification on banning RO 

purifiers and parameters on the design of such machines will be issued. 

 

Reverse Osmosis: 

 It occurs when water moves through a semi-permeable membrane in the direction opposite to that for natural 

osmosis. This happens when the water is pushed under greater pressure than the osmotic pressure 

 

Osmosis: 

 It is a phenomenon where water/ solvent flows from a dilute (less concentrated) solution through a semi-

permeable membrane to a higher concentrated solution. 

 

Euthermia 
 The new study, published in the journal eLife that concluded the average human body temperature has 

never been constant in the first place. 

 The thermometer reading of 98.6°F has been a gold standard for a century and a half, ever since a German doctor 

laid it down as the ―normal‖ human body temperature.  

 Now, new research has found that body temperatures have been declining over the last two centuries. 
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 While the authors are confident of a cooling trend, they do not offer an updated definition of ―average body 

temperature‖ to cover all. 

 The strong influences of age, time of day, and genders on body temperature preclude such a definition. 

 Normal human body temperature, also known as normothermia or euthermia, is the typical 

temperature range found in humans. 

 

Basmati Rice Genome Sequenced 
 Scientists have mapped the complete genome of two basmati rice varieties, including one that is 

drought-tolerant and resistant to bacterial disease. The findings, also show that basmati rice is a hybrid of two 

other rice groups, published in the journal Genome Biology. 

 Two basmati rice varieties were a focus of the researchers: Basmati 334 from Pakistan famous for drought 

tolerant and resistant to rice-killing bacterial blight and Dom Sufid from Iran, aromatic long-grain rice which is 

one of the most expensive on the market. 

 The most genetic material in basmati comes from japonica which is a rice group found in East Asia followed by the 

rice group aus found in Bangladesh. 

 To identify important genes, see what makes the basmati group unique, and even develop molecular markers to 

help breed new varieties the researchers aim to work with the scientific and rice breeding communities. 

 

Convalescent Plasma Therapy 

 China has developed convalescent plasma to treat patients who are infected with the novel coronavirus (COVID-

19), according to the China National Biotec Group. 

 Researchers are testing the use of donated blood as a treatment for people with severe coronavirus disease 

2019 (COVID-19). 

 People who've recovered from COVID-19 have antibodies to the disease in their blood. Doctors call this 

convalescent plasma. Researchers hope that convalescent plasma can be given to people with severe COVID-19 to 

boost their ability to fight the virus. 

 

Background: 

 As the disease develops, the body has already begun developing antibodies against the virus. 

 Antibodies in the plasma bind to the virus and prevent them from entering the cells. People who have recovered 

from COVID-19 disease would have antibodies against the virus. 

 Infusing the antibodies to critically ill patients is expected to improve the chances of survival. 

 The plasma that is transfused contains the antibodies. 

 The company had collected plasma from some recovered patients to prepare therapeutic products including 

convalescent plasma and immune globulin. 

 This is not the first time that plasma from recovered patients has been used to treat people infected with certain 

viruses for which drugs are not available. 

 When Ebola struck Guinea, Sierra Leone, and Liberia in 2014, the World Health Organization prioritized the 

evaluation of treatment with convalescent plasma derived from patients who have recovered from the 

disease. 

 

Henneguya Salminicola 

 An animal Henneguya Salminicola which does not need oxygen to produce the energy needed for its 

survival have been discovered by the Scientists. 

 According to the researchers, as the organism evolved, it gave up breathing and stopped the consumption 

of oxygen for the production of energy which means it depends on anaerobic respiration (through which without 

using oxygen cells extract energy). 

 Other organisms such as fungi and amoebas that are found in anaerobic environments lost the ability to breathe 

over time. The same can happen in the case of animals, too shows the new study. 

 

About the parasite: 

 It is a tiny, less than 10-celled parasite which lives in the muscles of salmon fish. It does not have a mitochondrial 

genome. 

 Mitochondria is the ―powerhouse‖ of the cell, which captures oxygen to make energy. Its absence indicates that the 

parasite does not breathe oxygen. 
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 It is a relative of jellyfish and corals and as it evolved, it gave up breathing and consuming oxygen or became 

anaerobic to produce energy. 

 However, it is not yet clear how the parasite generates energy. It may be drawing it from the surrounding fish cells 

or it may have a different type of respiration such as oxygen-free breathing, which typically characterizes 

anaerobic non-animal organisms like fungi, amoebas or ciliate lineages. 

 The discovery bears enormous significance for evolutionary research. 

 Aerobic respiration was thought to be prevalent in animals but now it is confirmed that animals can survive with 

anaerobic respiration. 

 

Merkel Cell Polyoma Virus 
 A team from the National Centre for Biological Sciences, Bengaluru, has developed a diagnostic system to 

detect the presence of Merkel cell polyomavirus in Merkel cell carcinoma tumors. 

 The researchers have developed a test using the CRISPRCAS12 technology that can identify the virus in the 

tumour and give off fluorescence to indicate the presence of the virus. 

 This is an important development for diagnostics and giving a prognosis for the condition. 

 Merkel cell carcinoma is a rare and aggressive type of skin cancer. It is associated with old age, excessive 

exposure to ultraviolet light, and a weak immune system. 

 

DETECTR system 
 The team adapted a system named DETECTR (DNA endo nuclease targeted CRISPR trans reporter). 

 The system consists of three components: Identifier, Switch, and Reporter. 

 The identifier is a ―guide RNA‖ which can recognize and bind to a section of the Merkel cell polyomavirus. 

 The switch is a DNA-cutting enzyme known as Cas12a which gets attached to the guide RNA after it finds its 

target DNA. 

 The reporter consists of a single-stranded DNA tagged with a fluorescent molecule. 

 When the guide RNA attaches itself to the viral DNA segment, the attached Cas12a enzymes get activated and start 

cutting the ―target‖ virus DNA. 

 They also are enabled to cut up the single-stranded DNA tagged with fluorescent molecules. This causes the 

fluorescent molecules to glow, which can be detected. 

 The strength of the glow depends on the number of activated Cas12a molecules, which in turn depends on the 

number of virus DNA copies recognized in the tumor DNA. This gives a measure of the number of viruses in the 

tumour. 

 

Intracranial Flow Diverter Stent 
 The research team of Sree Chitra Thirunal Institute of Medical Science and Technology (SCTIMST), 

Thiruvananthapuram has developed an intracranial flow diverter stent for the treatment of aneurysms of the 

blood vessels of the brain. 

 Currently, the flow diverter stents are imported and are not manufactured in India. The availability of indigenous 

technology will help to manufacture these stents at a much lower price within the country. 

 SCTIMST is an Institute of National Importance under the Department of Science and Technology. 

 Flow diverters stents are deployed in the artery in the brain bearing the aneurysms to divert blood flow away from 

the aneurysm, thus reducing the chances of its rupture from the pressure of blood flow. 

 The weave shape of the designed stent makes it resistant to kinking or twisting when it is placed in complex-

shaped arteries. 

 It is made up of Nitinol, a superelastic alloy with shape memory acquired from National Aerospace 

Laboratories, Bengaluru (CSIR-NAL). 

 A shape-memory alloy is an alloy that can be deformed when cold but returns to its pre-deformed 

("remembered") shape when heated. 

 

Nitinol 

 Nitinol is a nickel-titanium alloy distinguished from other materials by its shape memory and 

superelastic characteristics. 

 It is discovered while searching for materials that could be used in tools for dismantling magnetic mines. 

 It is widely used in various kinds of industries but majorly used in the medical industry due to its narrow 

temperature range. 
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Brain Aneurysm 

 Brain aneurysm is also known as an Intracranial aneurysm. 

 progressive weakening of the inner muscles of the wall of the blood vessels can be the cause of Intracranial 

aneurysm is a localised ballooning, bulging, or dilation of arteries in the brain. 

 Bleeding into the space around the brain leading to paralysis, coma or death can be a result of the Spontaneous 

rupture of the aneurysm. 

 

ARI-516 Grape 
 A hybrid variety of grapes which is resistant to fungal diseases, high yielding and has excellent juice quality is 

developed by Pune‘s Agharkar Research Institute (ARI), an autonomous institute of the DST. 

 By interbreeding of two species from the same genus — Catawba variety of Vitis labrusca and Beauty seedless 

variety of Vitis vinifera this hybrid variety ARI-516 has been developed. 

 It is a result of collaboration between Maharashtra Association for the Cultivation of Science (MACS) 

and ARCI and can benefit farmers, the processing industry and consumers. 

 This variety of grapes is high yielding and has excellent juice quality and resistant to fungal diseases. The fungal 

resistance of ARI-516 has been derived from Catawba, which is an American grape variety. 

 ARI-516 grape variety has been recently identified for release by the Varietal Identification Committee of Indian 

Council of Agricultural Research–All India Coordinated Research Project on Fruit (ICAR-

AICRPF), for cultivation in Maharashtra, Punjab, Telangana and Tamil Nadu. 

 

Benefit: 

 It is also suitable for preparation of juice, raisin, jam and red wine and farmers are enthusiastically 

adopting the variety. 

 It has higher yield per unit area and superior quality fruit. 

 An early ripening hybrid, it matures in 110 – 120 days after pruning. 

 Its cost of production is lower being moderately resistant to a majority of fungal diseases. 

 

Huntington Disease  
 A team of scientists from the National Centre for Cell Science (NCCS), Pune studied the HTT gene in fruit 

flies. 

 In the study on fruit flies, it was observed that the pathogenic Huntingtin protein causes a decrease in the 

overall protein production in cells. 

 The Huntingtin clumps collect together and sequester molecules of another protein called Orb2, which is also 

involved in the process of protein formation. Orb2 protein is crucial for maintenance of memory in fruit flies. 

 In humans, a family of proteins called CPEB is equivalent to the ORB2 protein in fruit flies. 

 Further studies found that the CPEB proteins are also sequestered by the pathogenic Huntingtin clumps, similar 

to the ORB2 protein molecules. 

 

Background: 

 Mutations in the HTT gene (also called Huntington or HD gene) cause Huntington Disease (HD). 

 Huntington Disease (HD) which affects the brain is a progressive genetic disorder. 

 It causes impaired coordination of balance and movement, uncontrolled movements, difficulty in concentrating 

and memory lapses, decline in cognitive abilities, mood swings and personality changes. 

 The HTT genes are involved in the production of a protein called huntingtin. 

 They give instructions on how to make the protein. 

 Mutated genes provide faulty instructions leading to the production of abnormal huntingtin proteins and the 

formation of clumps. 

 These clumps disrupt the normal functioning of the brain cells, which eventually leads to the death of neurons in 

the brain, resulting in Huntington disease. 

 No cure exists but some symptoms can be helped by drugs, physiotherapy and talk therapy. 

 

SIRT1 
 Recently, the scientists at Tata Institute of Fundamental Research (TIFR) revealed that the glucose 

controls the function of SIRT1 directly. 

 If there is a shortage or absence of glucose control over SIRT1, it can lead to a diabetic-like situation. 
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 To maintain a balance between glucose and fat metabolism, SIRT1 protein levels are known to increase 

during fasting and decrease during feed in normal healthy individuals. 

 During the feed stage glucose puts a check on the activity of the SIRT1 enzyme. 

 If there is an absence of check of glucose on SIRT1 then the activity associated with SIRT1 increases and 

results in hyperglycemia in a fasted state. 

 Constant feeding or high-calorie intake that leads to sustained reduction in the levels of SIRT1 (by glucose) 

is associated with ageing and obesity. 

 SIRT1 is an enzyme that deacetylates proteins that contribute to cellular regulation (reaction to stressors, 

longevity). Sirtuin 1 is a protein that in humans is encoded by the SIRT1 gene. SIRT1 stands for sirtuin. 

 

Nano-composite Coating 
 A group of scientists at the International Advanced Research Centre for Powder Metallurgy & New 

Materials (ARCI), an autonomous R&D center of the Department of Science & Technology (DST) has 

developed a process for size-selective deposition of nanocomposite coatings which can reduce the friction of these 

dynamic systems. 

 The scientists have found that nickel tungsten-based coatings with impregnation of particular sized Silicon 

Carbide (SiC) submicron particles using an economical and straightforward pulsed electroplating or 

electrodeposition process can provide an excellent combination of wear and corrosion resistance with the low 

friction coefficient and good oil retention capacity. 

 The coatings developed by the ARCI group reduced friction more and could withstand corrosion due to 

salt spray better than many similar wear-resistant coatings available in the market. 

 

Electrodeposition: 

 Electrodeposition also called electroplating, involves the metal parts to be immersed in an electrolyte bath 

solution, in this case, typically prepared by dissolving crystals of Nickel (Ni) and Tungsten (W) salts in a 

mix of distilled water and other additives.  

 A direct current (DC) was passed through the solution, and the resulting reaction left a deposit of Ni-W alloy on 

the piece being plated. During electrodeposition, a diffusion layer was formed at the cathode surface due 

to movement and deposition of metallic ions in solution. 

 For size-selective electrodeposition, pulse current (PC) electrodeposition – intermittent application of current was 

used in place of conventional direct current (DC) deposition.  

 Pulsed currents of certain amplitude and duration helped in depositing coatings of desired properties, which 

would not be possible with conventional DC plating. 

 

Scitech Airon 
 The Department of Science and Technology (DST) said that an air-purifying technology developed by 

an incubatee company of the Pune-based Science and Technology Park (STP or Scitech Park) could offer an 

effective solution to the country‘s fight against the coronavirus COVID-19 contagion by reducing the viral load of 

the infected areas. 

 The negative ion generator titled ‗ScitechAiron‘ helps to control the virus, bacteria, and other fungal 

infections in a closed environment and could help purify the air and disinfect areas around COVID-19 positive 

cases and suspects. Hence it could ensure the wellbeing of the staff, doctors, and nurses who are working 

round the clock in quarantine facilities by enhancing their disease-resistance power and ability to fight the virus. 

 The technology has been developed under the ‗Nidhi Prayas‘ program initiated by the Department of Science 

and Technology (DST). Another city-based company, J-Clean Weather Tech, is manufacturing the product. 

 

National Pharmaceutical Pricing Authority  
 Twenty-four categories of medical devices would be regulated as ―drugs‖, according to a decision by the 

National Pharmaceutical Pricing Authority (NPPA).  

 National Pharmaceutical Pricing Authority (NPPA) was constituted vide Government of India Resolution dated 

29th August, 1997 as an attached office of the Department of Pharmaceuticals (DoP), Ministry of Chemicals & 

Fertilizers as an independent Regulator for pricing of drugs and to ensure availability and accessibility of 

medicines at affordable prices. 

 Its functions are: 

o To implement and enforce the provisions of the Drugs (Prices Control) Order under the powers delegated to it. 
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o To deal with all legal matters arising out of the decisions of the Authority. 

o To monitor the availability of drugs, identify shortages, if any, and to take remedial steps. 

o To collect/ maintain data on production, exports, and imports, market share of individual companies, the 

profitability of companies, etc for bulk drugs and formulations. 

o To render advice to the Central Government on changes/ revisions in the drug policy. 

o To assist the Central Government in the parliamentary matters relating to the drug pricing. 

 

BCG vaccine 
 Doctors and scientists in India have expressed caution on a study, which argues that countries that have deployed 

the BCG tuberculosis vaccine in their immunization programs have seen fewer deaths from COVID 19. 

 The BCG vaccine is known to confer a strong immune response that has protective effects beyond just 

staving off a tuberculosis infection and because COVID 19 was particularly lethal to the elderly, those countries 

where the elderly were likely to have had a BCG shot in their childhood were likely to be better protected against 

the coronavirus, the authors argue. 

 However, it is premature for India — that has had a consistent TB vaccination policy since 1968 — to take 

comfort as per doctors. 

 

Oxytocin 
 Oxytocin, also known as the ‗love hormone‘, is a hormone secreted by the pituitary glands of mammals 

during sex, childbirth, lactation or social bonding.  

 However, it can also be chemically manufactured and is sold by pharma companies for use during childbirth. It is 

administered either as an injection or a nasal solution. 

 

Importance of Oxytocin: 

 Oxytocin helps contract the uterus and induce delivery, control bleeding, and promote the release of breast milk. 

Its use is especially crucial to prevent new mothers from excessively bleeding after giving birth—a common cause 

of maternal deaths.  

 According to an India sample registration scheme survey conducted in 2001-2003, postpartum hemorrhage 

accounted for 38 per cent of maternal deaths. 

 

Misuse: 

 Oxytocin can be overused in the absence of oversight by a veterinary doctor. At high doses, it can hurt animals. 

Also, when untrained dairy farmers are administering the injection, it can cause pain for the animals. 

 Also, because the synthetic oxytocin available in pharmacies is expensive, farmers buy crude pituitary extract of 

the hormone from grey markets. Such extracts contain several other hormones like gonadotropins, which could 

have ill-effects too. 

 

Chitra GeneLAMP-N 
 A research laboratory funded by the Department of Science and Technology has developed a rapid 

diagnostic test that can potentially speed up the testing of a batch of suspected COVID-19. 

 The Chitra GeneLAMP-N, made by scientists at the Sree Chitra Tirunal Institute for Medical Sciences 

and Technology (SCTIMST), Thiruvananthapuram, has already been licensed to Agappe Diagnostics Ltd., an 

Ernakulam-based company. 

 The kit awaits formal approval by the Indian Council for Medical Research and its manufacturers, and a licence 

from the Central Drugs Standard Control Organisation. 

 Rapid-Reverse Transcriptase Polymerase Chain Reaction (RT-PCR) tests are considered the gold 

standard for detecting the virus.  

 It involves extracting RNA from a swab, collected from the throat or nose, converting it into DNA, magnifying the 

quantity of DNA and using chemical probes to bind target genes that distinguish SARS-CoV2 from other viruses.  

 

Pharmacopoeia Commission for Indian Medicine & Homoeopathy 
 Recently, the government gave its approval to re-establish Pharmacopoeia Commission for Indian Medicine & 

Homoeopathy (PCIM&H) as Subordinate Office under Ministry of AYUSH. 

 It will be merged with Pharmacopoeia Laboratory for Indian Medicine (PLIM) and Homoeopathic Pharmacopoeia 

Laboratory (HPL)- the two central laboratories established at Ghaziabad since 1975. 
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 Presently, Pharmacopoeia Commission for Indian Medicine & Homoeopathy (PCIM&H) is an autonomous 

body under the aegis of Ministry of AYUSH established since 2010. 

 The merger, is aimed at  

o optimizing the use of infrastructural facilities, technical manpower and financial resources of the three 

organizations and  

o improving the standardization outcomes, effective regulation and quality control of Ayurveda, Siddha, Unani 

and Homoeopathy drugs. 

 

Global Vaccine Summit 
 Recently, Global Vaccine Summit was hosted by United Kingdom. The aim of the Global Vaccine Summit is to 

urge the nations globally to pledge to fund for vaccinations, in order to save lives and to protect the world from the 

future pandemics like COVID-19. 

 India pledged $15 million to the GAVI. 

 

What is GAVI? 

 The GAVI Alliance, is a global organization dedicated to 'immunisation to all'.  

 It mainly aims at protecting people's health by increasing access to immunisation in the poorest countries of the 

world. 

 

Abnormal Toxicity Test 
 Recently, The Indian Pharmacopoeia Commission (IPC), has proposed ending animal test — Abnormal Toxicity 

Test (ATT) — for human vaccines. 

 The ATT was originally developed in the 1950s to detect external contaminants in vaccines. Since then it has 

remained the gold standard despite scientific evidence against its reliability. 

 The European Union and United States pharmacopeia also deleted the ATT on the World Health Organisation‘s 

recommendations in November 2018.  

 IPC is an autonomous institution under the Ministry of Health and Family Welfare that sets standards for all 

drugs that are manufactured, sold and consumed in India. 

 

Rapid Antigen Testing 
 Indian Council of Medical Research (ICMR) approved the Rapid Antigen Testing for diagnosis of COVID-19. 

 Rapid Antigen Testing is a test on swabbed nasal samples that detects antigens (foreign substances that induce an 

immune response in the body) that are found on or within the SARS-CoV-2 virus.  

 It is a point-of-care test, performed outside the conventional laboratory setting, and is used to quickly obtain a 

diagnostic result.  

 In India, the ICMR has allowed the use of antigen detection kits developed by the South Korea. 

 The kit, commercially called Standard Q COVID-19 Ag detection kit, comes with an inbuilt COVID antigen test 

device, viral extraction tube with viral lysis buffer and sterile swab for sample collection. 

 It takes 30 minutes in comparison to RT PCR which takes 2 to 5 hours for testing.  

 

Rapid antibody testing 
 The Indian Council of Medical Research (ICMR) said the rapid antibody-based blood test for COVID¬19 

would be deployed in clusters and hotspots showing a high incidence of confirmed cases. 

 Overall, testing for COVID¬19, using real-time reverse transcription-polymerase chain reaction (RTPCR), a 

laboratory technique combining reverse transcription of RNA into DNA, is increasing and that India would be 

approaching full capacity soon. 

 Centre has decided to provide free testing and treatment of COVID¬19 under the Ayushman Bharat 

Scheme. The move will benefit more than 50 crores beneficiaries across India. 

 

COVIFOR 
 COVIFOR is the first generic brand of Remdesivir.  

 Remdisivir is a broad-spectrum antiviral medication that has been authorized for emergency use in the US, India, 

Singapore for treatment of Covid-19 patients in adults and children, hospitalized with severe symptoms of the 

disease.  
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 The drug needs to be administered intravenously in a hospital, under the supervision of a registered medical 

practitioner.  

 COVIFOR is anticipated to play a significant role in bringing down the mortality rates caused by Covid-19, given 

its proven positive clinical outcomes. 

 

COVAXIN 
 COVAXIN is India's 'first' indigenous coronavirus vaccine developed by Bharat Biotech in collaboration with 

the Indian Council of Medical Research (ICMR) and NIV. 

 The Drug Controller General of India - CDSCO and Ministry of Health and Family Welfare have granted 

permission to initiate Human clinical trials for COVAXIN. 

 The Central Drugs Standard Control Organisation (CDSCO) is the national regulatory body for Indian 

pharmaceuticals and medical devices, and serves parallel function to the European Medicines Agency of the 

European Union and Drug Administration of the United States. 

 

A3i 
 Scientists in India have identified a coronavirus type that maybe the second most prevalent in India and may 

comprise 3.5% of the genomes globally. 

 It is called A3i, and it comprised 41% of those analysed. 

 The most dominant coronavirus clade in India is the A2a and it comprises 45% of infected population. 

 With the new clade, there are 11 SARS-CoV-2 types identified globally with at least six of them identified in India. 

 Such classifications are useful in establishing whether certain strains are particularly virulent, spread more easily, 

how they are likely to evolve over time and whether some could be less vulnerable to certain kinds of vaccines. 

 

G4 VIRUS 
 Recently, scientists have identified a ―newly emerged‖ strain of influenza virus that is infecting Chinese pigs.  

 It has been named as G4 EA H1N1 Virus and it that has the potential of triggering a pandemic.  

 The G4 swine flu strain has genes similar to those in the virus that caused the 2009 flu pandemic. 

 G4 virus can transmit from animals to humans. And it can attach itself in the human airways path. 

 But there is no evidence whether human to human transmission is possible or not. 

 

Ultra Swachh 
 Defence Research and Development Organisation (DRDO) has developed a disinfection unit named Ultra Swachh 

to disinfect a wide range of materials, including Personal Protective Equipment (PPEs), electronics items, fabrics, 

etc. 

 The system is double layered with specialised Ozone sealant technology that assures trapping of ozone for the 

necessary disinfection cycle.  

 It also has catalytic converter to ensure environment friendly exhaust i.e. only oxygen and water. 
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Microbial Fuel Cells 
 Scientists installed microbial fuel cells in Pete, a maidenhair fern. 

 The ultimate aim is of using plants to power camera traps and sensors in the wild. 

 Microbial fuel cells are devices that use bacteria as the catalysts to oxidise organic and inorganic matter 

and generate current. 

 A research paper from the Massachusetts Institute of Technology earlier this year explained that electrons 

produced by the bacteria are transferred to the negative terminal and flow to the positive terminal. 

 Plants naturally deposit biomatter as they grow, which in turn feeds the natural bacteria present in the 

soil, creating energy that can be harnessed by fuel cells. 

 It can be used to power a wide range of vital conservation tools remotely, including sensors, monitoring 

platforms and camera traps. 

 Batteries must be replaced while solar panels rely on a source of sunlight among conventional power sources. 

 Plants can survive in the shade, naturally moving into position for maximising the potential of sunlight 

absorbtion. 

 

India’s First Indigenous Fuel Cell System 
 New  Millennium  Indian  Technology  Leadership  Initiative  (NMITLI)‖  is developed  by  CSIR  with 

 Indian industries as partners. 

 Two Indian industries: M/s Thermax Limited, Pune and M/s Reliance Industries Limited, Mumbai 

exemplified exploiting materials of science developments at CSIR laboratories into practice by Industry. 

 The 5.0 kW fuel cell system generates power in a green manner using methanol / bio-methane, with heat 

 and water as bi-products for further use. 

 It has efficiency greater than 70%. 

 High Temperature Proton Exchange Membrane (HTPEM) Technology is on what the Fuel Cells are 

developed. 

 Distributed stationary power applications where highly reliable power is essential with simultaneous 

requirement for air-conditioning is the most suited for the development. 

 This system will also meet the requirement of efficient, clean and reliable backup power generator. 

 

Fuel Cells: 

 A fuel cell uses the chemical energy of hydrogen or another fuel to cleanly and efficiently produce electricity. 

 If hydrogen is the fuel, electricity, water, and heat are the only products. 

 A fuel cell consists of two electrodes—a negative electrode (or anode) and a positive electrode (or cathode)— 

sandwiched around an electrolyte. 

 A fuel, such as hydrogen, is fed to the anode, and air is fed to the cathode. 

 

Electro-Kinetic Streaming Potential 
 Indian   Institute   of   Technology-Guwahati‟ steam   of   researchers   has   developed   materials   which   

can produce energy in households from flowing or stagnant water. 

 The decentralized energy model involving a large number of small generation devices can generate energy in 

every household and the excess energy thus produced can be evacuated to energy-deficient areas nearby. 

 The  team  employed  ―electro-kinetic  streaming  potential to  harvest  energy  from  flowing  tap  water  

and―contrasting inter-facial activities entailing different types of semiconducting materials to generate 

power from stagnant water. 

 The team also fabricated devices with doped graphene flakes for generating power by dipping in a bucket of 

water or any stagnant water source to ―complementary charge transfer activities. 

 Followed by reduction of natural graphite flakes, Graphene is the sheet produced by oxidation. 

 

Winter-Grade Diesel 
 A special winter-grade diesel is launched by the State-run Indian Oil Corporation Ltd (IOC) that remains 

unfrozen up to minus 33 degree Celsius. 
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 year-round access to snow-capped border regions is provided by the fuel, and is part of India‗s efforts to 

speed up strategic road connectivity. 

 This new fuel will help Indian security forces to stock up on crucial supplies and ammunition that gets cut off 

due to bad weather in winters. 

 

National Centre for Clean Coal Research and Development (NCCR&D) 
 Minister of Science & Technology inaugurated the National Centre for Clean Coal Research and Development 

at Indian Institute of Science (IISc) in Bengaluru. 

 The centre has been established as a national consortium on clean coal research and development with 

IISc leading it. 

 The new centre would address several critical R&D challenges towards the development of clean coal 

technologies in tandem with developing supercritical power plant technologies, both at the materials and system 

level. 

 It could potentially be a game-changer for meeting the energy needs of the country in terms of higher 

efficiency and capacity at lower operating costs and size 

 Clean coal technology is necessary to achieve international targets on climate change by minimizing 

anthropogenic emissions while simultaneously addressing energy demand. 

 This could be achieved by shifting towards high efficiency advanced ultra-supercritical steam power plants 

as well as supercritical carbon dioxide plants, along with exploration of new combustion and gasification 

technologies. 

 The minister also formally launched an Interdisciplinary Centre for Energy Research (ICER). 

 

Interdisciplinary Centre for Energy Research: 

 It will be equipped with modern facilities for conducting a wide spectrum of energy research through the 

knowledge network. 

 With an emphasis on process and material development, in collaboration with the manufacturing industry it 

has plans to expand its activities in several energy-related areas. 

 Technology transfers in India and abroad are the results of translational research carried out by ICER faculty. 

 The centre is focused on developing sustainable technologies for renewable energy, combustion, concentrated 

solar power, next-generation solar photovoltaic, novel energy storage technologies, hydrogen, bio-fuels and bio- 

mass. 

 

Core Catcher 
 Moscow-based Rosatom State Corporation Engineering Division said that it had installed a core melt 

localisation  device(CMLD)  or  ―core  catcher‖  at  Unit  3  of  Tamil  Nadu‗s  Kudankulam  Nuclear  

Power Plant (KKNPP). 

 For localising and cooling the molten core material in case of a meltdown accident the device is designed. 

 Molten core material, or corium, is lava-like material which forms in the core of a nuclear reactor when a 

meltdown accident occurs. 

 When the nuclear fission reaction taking place inside a reactor is not sufficiently cooled, such an accident 

occurs, fuel rods melts down due to buildup of heat. 

 In the past, meltdown accidents have occurred at Chernobyl in Russia in 1986 and at Fukushima in 

Japanin 2011. 

 The core catcher is a cone shaped metal structure that weighs about 800 tonnes. 

 The structure is double walled, with the gap between the two walls filled with FAOG (ferric and aluminium 

oxide granules).  A   ceramic  mixture also  including   ferric  oxide  and   aluminium  oxide,  called  

‗sacrificial material‟ is filled in core catcher. 

 At the bottom of the nuclear station‘s protective shell the device is installed. 

 

Train-The-Trainer (TTT) Program in Artificial Intelligence 
 The Directorate General of Training (DGT), under the Ministry of Skill Development & 

Entrepreneurship will collaborate with IBM for designing and implementing a nationwide Train-the-Trainer 

(TTT) in Basic Artificial Intelligence Skills. 

 The major focus on the program is train the ITI trainers in basic Artificial Intelligence (AI) skills towards using 

the technology in their day-to-day training activities. 
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 This program aims at enabling the trainers with basic approach, workflow and application of artificial 

intelligence that they can apply in their training modules. 

 IBM aims at training 10,000 faculty members from ITIs across the country and the program will be executed 

over a period of one year with 14 trainers across 7 locations with over 200 workshops. 

 

Hydrothermal Carbonisation 
 A technology which can generate energy from solid waste with high moisture content has been developed by 

A research team at IIT Kharagpur. 

 It can convert municipal solid waste to biofuel, absorbents and soil amendment. 

 The advantage of the process which uses water for the reaction the moisture in the waste is used. 

 By using a batch reactorthe technology converts organic fraction of MSW into hydrochar. 

 The process has increased the resource recovery yield to 50-65% of urban organic waste. 

 To effectively manage solid waste, technology can be used by civic bodies. 

 The outputs generated are all usable, once organic waste is entered into process. 

 

Akademik Lomonosov 
 It is a first-of-its-kind floating nuclear power station built in St Petersburg, the Russian port city on the Gulf 

of Finland. 

 Named after the 18th-century Russian scientist Mikhail Lomonosov, the 21,000-tonne floating plant is 

144m long and 30 m wide, and contains two nuclear reactors of 35 MW each. 

 Run by the state-owned nuclear energy corporation Rosatom, the Akademik Lomonosov is expected to have a 

working life of 40 years. 

 Plant will supply electricity to the Chukotka region, where important Russian national assets such as oil, gold, 

and coal reserves are located. 

 The floating station would become the northernmost nuclear power project in the world. 

 It is argued that nuclear power plants are a more climate-friendly option than coal-fired plants that emit 

greenhouse gases. 

 Environmental groups like  Greenpeace Russia criticised the project as a ―nuclear Titanic and a 

―Chernobylon ice. 

 

Extra Neutral Alcohol 
 Alcohol manufacturers requested NITI Aayog for reduction in import duty to make it cost-effective for them to 

import Extra Neutral Alcohol from global markets. 

 Extra Neutral Alcohol (ENA) is the primary raw material for making alcoholic beverages. 

 It is a colourless food-grade alcohol that does not have any impurities. 

 It has a neutral smell and taste, and typically contains over 95 per cent alcohol by volume. 

 It is derived from different sources — sugarcane molasses and grains — and is used in the production of 

alcoholic beverages such as whisky, vodka, gin, cane, liqueurs, and alcoholic fruit beverages. 

 ENA also serves as an essential ingredient in the manufacture of cosmetics and personal care products such 

as perfumes, toiletries, hair spray, etc. 

 ENA also finds industrial use and is utilised in the production of some lacquers, paints and ink for the printing 

industry, as well as in pharmaceutical products such as antiseptics, drugs, syrups, medicated sprays, given 

its properties as a good solvent. 

 Diversion of ethanol for bio-fuel blending by oil marketing companies and floods in Maharashtra and 

Karnataka have adversely affected sugarcane crop in the region. 

 

Global Cooling Prize 
 For innovative cooling technologies that could reduce the climate impact of Residential Air Conditioning 

(RAC) at least by five times, ministry of science and technology instituted a new prize. 

 The award carries total prize money of $3 million and this would be given away over two years. 

 Up to 10 short-listed competing technologies will be awarded up to $200,000 each in intermediate prizes 

to support the design and prototype development of their innovative residential cooling technology designs. 

 To prevent up to 100 gigatonnes of carbon dioxide-equivalent emissions by 2050 and to put the world on a 

pathway to mitigate up to 0.5 degree Celsius warming by the turn of the next century are the expectations from the 

winning technology. 
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 Apart from Mission Innovation -- a global initiative of 22 countries and the European Union for clean 

energyinnovation, the prize is supported by the Department of Science and Technology and its partner 

organisations such as Ministry of Power, Bureau of Energy Efficiency, and Ministry of Environment, 

Forests and Climate Change. 

 It will be administered by a coalition of leading research institutes — Rocky Mountain Institute 

(RMI),Conservation X Labs, the Alliance for an Energy Efficient Economy (AEEE), and CEPT University. 

 

Iron ion battery  
 IIT Madras has fabricated a rechargeable iron ion battery and registered initial success  

 The iron ion battery is cost-effective and the amount of energy that can be stored in the battery is also high  

 Iron has favorable physicochemical properties like lithium  

 Iron is more stable during the charging process and therefore prevents short-circuiting of the batteries. This, when 

compared with the popular lithium metal-based batteries helps cut down the cost and make it safer to handle 

 

Lithium ion batteries 
 2019 Nobel Prize in Chemistry for this. 

 Stanley Whittingham: Laid foundation of Li ion batteries in 1970s, when he used titanium disulphide as cathode 

and metallic lithium, which is highly reactive, as anode. 

 John B. Goodenough: 1980s, he replaced titanium disulphide with cobalt oxide as the cathode doubling the 

battery‘s potential. 

 However, the use of reactive lithium remained a concern. 

 Akira Yoshino: The first commercially viable lithium-ion battery was developed by him in 1991. He replaced 

lithium anode with petroleum coke anode, which drew Li-ions towards it from the Lithium Cobalt oxide cathode. 

 

Advantages 

 Light weight and high energy density (more energy storage), around 150 watt-hours per kg. 

 Cells can deliver up to 3.6 V, 3 times higher than technologies such as Ni-Cd batteries. 

 These have 5000 cycles as compared to just 400-500 in lead acid batteries.  

 They have no memory effect, a detrimental process where repeated partial discharge/charge cycles can cause a 

battery to remember a lower capacity. 

 They have low self-discharge rate of around 1.5-2% per month. 

 They do not contain toxic cadmium, which makes them easier to dispose than others. 

 It is nearly 100% efficient in both charging and discharging as compared to lead battery which has 70% efficiency.  

 It completely discharges i.e. 100% as compared to 80% for lead acid. 

 It also maintains constant voltage throughout entire discharge cycle whereas voltage in lead acid battery drops 

consistently throughout its discharge cycle. 

 

Limitations  

 Tendency to overheat and can be damaged at high voltages.  

 In some cases, can lead to combustion and hence difficult to transport large quantities. 

 This requires safety mechanisms to limit voltage and internal pressures, which can increase weight and limit 

performance in some cases. 

 Availability of Lithium is very limited across the globe. 

 Their cost is around 40% higher than Ni-Cd, limiting the widespread adoption. 

 

Initiatives 

 Indian Space Research Organization (ISRO) has entered into Technology Transfer Agreement (TTA) with Bharat 

Heavy Electricals Limited (BHEL) to transfer technology for manufacturing space grade Lithium-Ion (Li-Ion) 

cells. The technology transfer will enable BHEL to produce space grade Li-Ion cells which can meet country‘s 

space program requirements. 

 Lithium ion cell production initiative is part of govt plan to achieve 100% EV by 2030 

 Technology has been developed by ISRO (VSSC) in India and has also agreed to transfer it tocorporate sector. 

 It has been very difficult to fully harness the potential of silicon to make electrodes for the batteries as lithium and 

silica forms alloy which swells up. 
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 Central Electro Chemical Research Institute (CECRI), Karaikudi, Tamil Nadu and RAASI Solar Power Pvt Ltd have 

signed a Memorandum of Agreement for transfer of technology for India‘s first Lithium Ion (Li-ion) Battery 

project. 

 CECRI is under Central Science and Industrial Research (CSIR). CSIR-CECRI has set up a demo facility in 

Chennai to manufacture prototype Lithium- Ion cells. 

 India imports Li-ion batteries from China, Japan and South Korea and is among the largest importers in the 

world. 

 

Four-Fold Jump in Li-Ion Battery Imports Since 2016 

 As per a Government reply in Lok Sabha, India has quadrupled its imports of lithium ion (Li-ion) batteries and 

more than tripled its import bill on the product, from 2016-2018. 

 Union Cabinet in 2019 approved a programme, National Mission on Transformative Mobility and Battery Storage 

in the NITI Aayog to drive clean, connected, shared, sustainable and holistic mobility initiatives. 

 ISRO has commercialized indigenously developed li-ion battery technology and has selected 14 companies for 

transfer of technology. 

 Central Electro Chemical Research Institute (CECRI), under Council of Scientific & Industrial Research (CSIR) 

and RAASI Solar Power Pvt Ltd have signed a Memorandum of Agreement for transfer of technology for India‘s 

first Li-ion Battery project in 2018.  

 ISRO has transferred its indigenous technology to produce space-grade Li-ion cells to BHEL 

 In March 2018, BHEL signed the Technology Transfer Agreement with ISRO for acquiring the Li-Ion Cell 

production technology. 

 Under the agreement, space-grade Li-Ion cells manufactured by BHEL are meant for meeting national 

requirements only. 

 However, BHEL can also sell the space-grade Li-Ion cells to parties outside India after obtaining prior written 

consent from ISRO. 

 

 

 

 

 

 

 



PRELIMS XPRESS 2020:: SCIENCE & TECHNOLOGY 
 

pg. 55 

 

 

 

Yuva Vigyanikaryakram (Yuvika) Young Scientist Programme 
 ISRO has launched a special programme for School Children called ―Young Scientist Programme 

―YUvaVIgyaniKAryakram from the year 2019. 

 The second session of the programme is scheduled to be held during the month of May 2020. 

 The Program is primarily aimed at imparting basic knowledge on Space Technology, Space Science and 

Space Applications to the younger ones with the intent of arousing their interest in the emerging areas of Space 

activities. 

 The program is thus aimed at creating awareness amongst the youngsters who are the future 

buildingblocks of our Nation. 

 ISRO has chalked out this programme to ―Catch them young‖. 

 The programme will be of two weeks duration during summer holidays (May 11-22, 2020). 

 3 students each from each State/ Union Territory will be selected to participate in this programme covering 

CBSE, ICSE and State syllabus. 5 additional seats are reserved for OCI candidates across the country. 

 The selection will be done through online registration. 

 

Scientific and Useful Profound Research Advancement (SUPRA) 
 Indian scientists working at the cutting edge areas of science and technology will soon have a novel research 

funding scheme to look forward to. 

 Science and Engineering Research Board (SERB) plans to announce a new scheme with the sole objective of 

funding exploration of new scientific and engineering breakthroughs with global impact. 

 Aim is to fund disruptive ideas which will lead to new areas of study, new scientific concepts, new products and 

technologies. 

 The focus is new science or truly disruptive technologies. 

 It will attract high quality research proposals consisting of new hypotheses or challenge existing ones 

and provide ‗out-of-box‗ solutions. 

 Set up as a statutory body to promote and fund research in different scientific disciplines, SERB has been 

giving funds under different schemes and programmes. 

 SERB will support 15 to 30 such proposals in the 1st year, which will be further scaled up in subsequent years. 

 A proposal which has been approved will get funding for three years, which can be extended for another two 

more years. 

 

India International Science Festival 
 The 5th edition of India International Science Festival (IISF) 2019 will be held at Kolkata from 5th to 8th 

November, 2019. 

 The four-day science festival aims to build a strategy for inclusive advancement of Science and 

Technology. 

 The India International Science Festival (IISF) was launched in 2015 to promote Science and Technology. 

 The goal of the Science festivity is to help youth, develop 21st century skills, with a focus on scientific knowledge, 

creativity, critical thinking, problem-solving, and teamwork. 

 The first and second chapters were held in New Delhi. The third edition of IISF 2017 was held in Chennai. The 

fourth edition of IISF was held in Lucknow. 

 The Theme for this year's festival is "RISEN India – Research, Innovation, and Science Empowering the 

Nation. 

 The Fifth edition of India International Science Festival is expected to host a gathering of about 12,000 

participants from India and abroad. 

 

Einstein Challenge 
 Prime Minister Narendra Modi has thrown an―Einstein Challenge "to propagate the ideas of Mahatma 

Gandhi through innovations. 

 He called upon thinkers, entrepreneurs and techleaders to take forward Gandhi‘s idea of innovation for future 

generations to remember. 

 He said that from uniting those who believe inhumanity to furthering sustainable development and ensuring 
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 economic self-reliance, Gandhi offers solutions to every problem. 

 

 

 

 

Broadband Readiness Index (BRRI) 
 The Department of Telecom (DoT) and the Indian Council for Research on International Economic 

Relations (ICRIER) signed a MoU to develop a Broadband Readiness Index (BRI) for Indian States and 

Union Territories (UT). 

 The first estimate will be made in 2019 and subsequently every year until 2022. 

 The National Digital Communication Policy (NDCP) 2018 acknowledged the need for building a robust 

digital communications infrastructure. 

 Policy recommended that a BRI for States and UTs be developed to attract investments and address Right of 

Way (RoW) challenges across India. 

 Index will encourage states to cross learn and jointly participate in achieving the overall objective of digital 

inclusion and development in India. 

 The BRI consists of two parts. Part I will focus on infrastructure development based on the measurement of 

nine parameters. 

 Part II consists of demand side parameters which will be captured through primary surveys. It will include 

indicators such as percentage of households using computers/ laptops with internet connection, percentage of 

households with fixed broadband connection, etc. 

 

Ceramic Membranes 
 Scientists at North East Institute of Science and Technology, Jorhat, have developed a ceramic 

membrane. 

 It has been developed with the mixture of potter‟s clay, stone dust and tea waste. 

 They have tested the membrane on effluents from a textile unit and it could remove adsorptive dyes from 

waste water. 

 The newly developed membrane has good thermal and chemical stabilities. 

 It is capable of discolouring two commonly used dyes, methylene blue and Congo red from water. 

 Methylene blue is a toxic dye, while Congo red is a known cancer-causing agent. 

 The results of the study have been published in Bulletin of Material Science. The study was funded by 

Department of Science and Technology (DST). 

 

About Ceramic Membranes: 

 They are commonly used in several sectors like food and beverage, drug and chemicals, waste recovery 

and recycling industries. 

 Ceramic membranes can withstand frequent cleaning and harsh operating environments. 

 They can be used for separation of both aqueous and non-aqueous solutions. 

 These filters are especially useful in petrochemical processing, where it is not possible to use organic 

membranes. 

 

North East Institute of Science and Technology: 

 North East Institute of Science and Technology, Jorhat, Assam, is a constituent establishment of Council of 

Scientific and Industrial Research, New Delhi. 

 It has been engaged in multidisciplinary R&D work relevant to the country in general and North Eastern 

Region in particular. 

 It was established in the year 1961 under its Chemical Science Group of laboratories. 

 Its major thrust of R&D activities has been to develop indigeneous technologies by utilizing the immense 

natural wealth of India. 

 

Geochemical Baseline Atlas of India 
 It has been developed by CSIR-National Geophysical Research Institute (NGRI). 

 It will be used by policy makers to assess environmental damage. 

GS-III  SCIENCE & TECHNOLOGY 



PRELIMS XPRESS 2020:: SCIENCE & TECHNOLOGY 
 

pg. 57 

 45 maps of metals, oxides and elements present in top and bottom soils across India are consisted in 

atlas. 

 A reference against which future generations of the country would be able to assess the chemical 

compositional changes on Earth‗s surface would be served by it. 

 Future contamination caused by industries or other bodies which cause pollution are found out with the 

help of these maps. 

 International Union of Global Sciences (IUGS), which is preparing global maps, it would be given to it. 

 Tanneries release chromium. By going through the map of chromium, policy makers will get to know regions with 

high concentration of it. 

 

International Union of Geological Sciences (IUGS): 
 It was founded in 1961, with 121 national members is one of the World’s largest scientific organizations. 

 It promotes and encourages the study of geological problems, especially those of world-wide significance, and 

supports and facilitates international and interdisciplinary cooperation in the Earth sciences. 

 IUGS gives special consideration to: 

o international standards; 

o geoscience education; 

o geoscience information; 

o environmental management and hazards. 

 

National Geophysical Research Institute (NGRI): 

 It is a constituent research laboratory of the CSIR. 

 It was established in 1961 with the mission to carry out research in multidisciplinary areas of the highly complex 

structure and processes of the Earth system. 

 Its research helps to make informed decisions about use of geo-resources sustainably and improve 

preparedness and resilience to natural hazards. 

 

Microdot Technology 
 Microdot technology involves spraying the vehicle's body and parts with thousands of microscopic dots. 

 They carry a unique identification number which is exclusive to the owner. These cannot be removed 

without damaging the vehicle itself. 

 In a move which is said to prevent vehicle thefts in India and also put a stop on circulation of fake spare 

parts. 

 The amendment is going to make it mandatory for motor vehicles and their parts, components, 

assemblies, sub-assemblies to be affixed with permanent and nearly invisible microdots. 

 These can be read physically with a microscope and identified with an ultraviolet light source. 

 

India Adopts New Definition of Kilogram 
 India on Monday adopted a global resolution to redefine four of the seven base units -- kilogramme, kelvin, 

mole and ampere. 

 The kilogram derived its provenance from the weight of a block of a platinum-iridium alloy housed at the 

International Bureau of Weights and Measures in France. 

 All other prototypes that served as national reference standards, including the one at New Delhi‗s CSIR-National 

Physical Laboratory (NPL), were calibrated to it. 

 The kilogram joined other standard units of measure such as the second, metre, ampere, Kelvin, mole and candela 

that would no longer be defined by physical objects. 

 The kilogram now hinges on the definition of the Planck Constant, a constant of nature that relates to how 

matter releases energy. 

 The CSIR-NPL, which is India‗s official reference keeper of units of measurements, on Monday, released a set of 

recommendations requiring that school textbooks, engineering-education books, and course curriculum update 

the definition of the kilogram. 

 The  institute  will  be  making  its  own Kibble  Balance‟.  It  is  a  device  that  was  used  to  measure  the  

Planck Constant and thereby reboot the kilogram. 
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Archimedes Principle 
 Archimedes Principle was used in Jharkhand to rescue baby elephant stuck in a well. The rescue team filled 

the well with water using motorized pipes, after which the struggling elephant floated to the top and was able to 

climb out through a ramp placed for it. 

 

About the principle: 

 In physics, the Archimedes Principle refers to the law of buoyancy (the ability or tendency of something 

to float in water or other fluids). 

 According to the principle, when an object is completely or partially submerged in a fluid, whether gas or liquid, 

equalling to the weight of the fluid it has displaced it is acted upon by an upward force (buoyancy). 

 The force acting downward on the object is the weight of the object. The upward force is the one given by the 

Archimedes Principle. 

 The difference between the two forces is the net force acting on the object. If the buoyant force is more than the 

weight, the object rises; if it is less, the object sinks. The object remains in place, and neither rises nor sinks if the 

net force is zero. 

 

CogX 2020 
 CogX is one of the world's largest events on AI, held annually in London with participants in attendance from the 

highest levels of business, government, industry, and research.  

 The Cogx Awards are given out to the best-of-the-best in AI and emerging technologies across the world.  

 AI enabled MyGov Corona Helpdesk bagged two awards IN cOGx 2020 under categories (1) ―Best Innovation for 

Covid-19 – Society‖ and (2) ―People‘s Choice Covid-19 Overall Winner‖. 

 MyGov is the world‘s largest citizen engagement platform, which facilitates two-ways communication between the 

Government and Citizen and facilitates participatory governance in India, the world‘s largest democracy.  

 In the fight against Covid-19, MyGov, JioHaptik Technologies Limited and WhatsApp team collaborated to 

develop AI enabled MyGov Corona Helpdesk. 

 MyGov Corona Helpdesk demonstrated the true Public, Private and Public Partnership (PPPP), wherein, Citizen 

centric services were provided by MyGov and state-of-the-art technological solution including infrastructure were 

designed, developed, and deployed by JioHaptik Technologies Limited. 

 

LIDAR 
 Lidar, which stands for Light Detection and Ranging, is a remote sensing method that uses light in the form of a 

pulsed laser to measure ranges (variable distances) to the Earth. 

 These light pulses—combined with other data recorded by the airborne system — generate precise, three-

dimensional information about the shape of the Earth and its surface characteristics. 

 A lidar instrument principally consists of a laser, a scanner, and a specialized GPS receiver.  

 Airplanes and helicopters are the most commonly used platforms for acquiring lidar data over broad areas.  

 Two types of LIDAR are  

o topographic and  

o bathymetric.  

 Topographic LIDAR typically uses a near-infrared laser to map the land. 

 While bathymetric LIDAR uses water-penetrating green light to also measure seafloor and riverbed elevations. 

 LIDAR systems allow scientists and mapping professionals to examine both natural and manmade environments 

with accuracy, precision, and flexibility.  

 Scientists are using LIDAR to produce  

o more accurate shoreline maps,  

o make digital elevation models for use in geographic information systems,  

o to assist in emergency response operations, and in many other applications. 

 

STIP 2020 
 The Office of the Principal Scientific Adviser to the Government of India and the Department of Science and 

Technology is in the process of formulating a Science, Technology and Innovation Policy (STIP) 2020. 

 It is a decentralized, bottom-up, and inclusive process for the formulation of a new Science Policy. 

 It is being formulated in the backdrop of the Covid-19 pandemic - an event that has led to rethink on the existing 

policies across all sectors. 
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 STIP 2020 is the fifth such policy after India's independence.  

 

History 

 India drafted its first science policy in 1958. Called the Scientific Policy Resolution, its focus was on scientific 

temper and capacity building.  

 In 1983, India came up with the Technology Policy Statement, stressing on technological competence and self 

reliance.  

 The 2003 Science and Technology Policy called for an increased investment in research and development.  

 STIP 2013 called for science and technology-led innovation for socioeconomic development. 

 

ANANYA 

 The Defence Institute of Advanced Technology in Pune has developed a nano-technology based disinfectant spray 

to combat Covid-19.  

 The formulation, which has been named ANANYA. It is effective in disinfecting all types of surfaces. 

 It is water based spray that will be effective for more than 24 hours. This formulation adheres very effectively to 

fabric, plastic and metallic objects, and its toxicity to humans is negligible. 

 

CAPTAIN ARJUN 

 Indian Railways has launched an AI enabled robot called 'Captain ARJUN ((Always be Responsible and 

Just Use to be Nice) ' to intensify the screening and surveillance of railway passengers and railway staff. 

 This innovation will help Indian Railways to modernise its security measures at the time of COVID-19. 

 The robot is launched to screen passengers while they board trains and keep a watch on anti-social elements. 

 

Nature Index 2020  

 The Nature Index 2020 highlighted the institutions and countries that dominated high quality research in the 

natural sciences. The Journal Nature Research released the Index. 

 US, China and Germany are the top 3 countries.  

 Three of the autonomous institutions of the Department of Science & Technology, Government of India have 

found their place among top 30 Indian Institutions in the world. 

 These are the  

o Indian Association for the Cultivation of Science (IACS),Kolkata;  

o Jawaharlal Nehru Centre for Advanced Scientific Research (JNCASR), Bangalore and 

o S. N. Bose National Centre for Basic Sciences, Kolkata. 

 

India‘s First Online Waste Exchange  
 Recently, Andhra Pradesh launched India‘s first online waste exchange programme.  

 The programis launched for safe disposal of toxic wastes and to promote recycling and reuse of toxic wastes.  

 The platform is to track, audit, scrutinize the waste and encourage proper utilization of the waste. 

 The platform launched is to comply the principles of 6Rs namely Reuse, Recycle, Reduce, Redesign, Refurbish and 

Remanufacture. 

 

Magnetocaloric Effect 
 Magnetocaloric effect (MCE) is a phenomenon where the application and removal of a magnetic field causes 

certain materials to get warmer and cooler, respectively. 

 This effect normally occurs near its Curie temperature. 

 Curie temperature (TC) is the temperature at which certain materials lose their permanent magnetic 

properties, to be replaced by induced magnetism.  

 Magnetocaloric effect is utilized in magnetic refrigeration, which is an environmentally friendly technology to 

obtain cooling efficiency nearly 60 % compared to the conventional gas-compression refrigerators (40 %). 

 

Superconductivity at Room Temperature 
 A team from the Indian Institute of Science (IISc), Bengaluru confirms that their material exhibits major 

properties of superconductivity at ambient temperature and pressure. 

 A material is said to be a superconductor if it conducts electricity with nil resistance to the flow of electrons. 

 Superconductors will help build very high efficient devices leading to huge energy savings. 
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 Till now, scientists have been able to make materials superconduct only at temperatures much below zero 

degree C and hence making practical utility very difficult. 

 Superconductivity at ambient temperature has been a holy grail in physics for about a century. 

 The material that exhibited superconductivity is in the form of nanosized films and pellets made of silver 

nanoparticles embedded in a gold matrix. Interestingly, silver and gold independently do not exhibit 

superconductivity. 

 Two of the most important properties of superconductivity are dimagnetism and zero resistance.  

 These two were seen in the material studied. They seem to suggest that the material becomes  superconducting 

below a certain temperature (286 K or 13°C). And it can go up to 70°C. 

 

Mosaic Mission 
 MOSAiC aims at a breakthrough in understanding the Arctic climate system and in its representation in 

global climate models. 

 It will provide a robust scientific basis for policy decisions on climate change mitigation and adaptation. 

 The key area of global climate change is the Arctic, with warming rates exceeding twice the global average 

and warming during winter even larger. 

 The Arctic Ocean will become ice free in summer during the 21st century is a possibility. 

 This dramatic change strongly affects weather and climate on the northern hemisphere and fuels rapid 

economic development in the Arctic. 

 Not being sufficiently understood many processes in the Arctic climate system are poorly represented in 

climate models. 

 Especially in winter and spring the understanding of Arctic climate processes is limited by a dramatic lack of 

observations in the central Arctic. 

 During these seasons sea ice is so thick that even the best research icebreakers cannot penetrate into the 

Arctic and researchers have always been locked out. 

 The dramatic changes in the Arctic climate system and the fast retreat of Arctic sea ice strongly affect global 

climate. 

 

Golden Ratio 
 The golden ratio appears in the work of artists and designers from Da Vinci to Corbusier, and also shows itself 

in nature in pineapple scales, rose petals and many more places. 

 The latest such place is the human skull. If we draw an arc across the top of the skull and divide it at a key 

junction over the brain, the two arc-segments are approximately in the golden ratio. 

 A line, divided into two unequal segments in a way that their lengths meet a simple condition is the 

definition of the  golden ratio. 

 The line is said to be divided in the golden ratio when the ratio between these two lengths (the longer segment 

divided by the shorter one) is the same as the ratio between the entire line and the longer segment. 

 The ratio needs to be 1.61803, for this condition to hold good. It is represented by the Greek letter phi. It is 

an irrational number. 

 

GOLDSCHMIDTITE 
 A new, curious mineral has been discovered inside a diamond unearthed from a mine in South Africa. 

 The mineral has been named goldschmidtite, after Victor Moritz Goldschmidt, the Norwegian scientist 

acknowledged as the founder of modern geochemistry. 

 Goldschmidtite has an unusual chemical signature for a mineral from Earth‗s mantle. 

 While the mantle is dominated by elements such as magnesium and iron, goldschmidtite has high concentrations 

of niobium, potassium and the rare earth elements lanthanum and cerium. 

 

Rough and Smooth Sounds 
 Neuroscientists from the University of Geneva (UNIGE) and Geneva University Hospitals (HUG) have now sought 

to analyze what goes on in the brain when people hear these frequencies. 

 The researchers conducted experiments with participants who were made to listen to various sounds with 

frequencies between 0 and 250 Hz. 

 The researchers were able to establish that the upper limit of sound roughness is around 130 Hz, while the 

sounds considered intolerable were mainly between 40 and 80 Hz. 
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 When sounds are in the smooth range, the conventional auditory system is activated. 

 

Vibrational Optical Coherence Tomography (VOCT) 
 The first-of-its-kind experimental procedure, called vibrational optical coherence tomography (VOCT), creates a 

3D map of the legion's width and depth under the skin with a tiny laser diode. 

 This ‗virtual biopsy‗ device can determine whether a skin tumour is cancerous and needs to be removed 

surgically. 

 Using sound vibrations and pulses of near-infrared light, the device can determine a skin lesion‗s depth 

and potential malignancy without using a scalpel 

 The ability to analyse a skin tumour non-invasively could make biopsies much less risky and distressing to 

patients. 

 It also uses sound waves to test the lesion‘s density and stiffness since cancer cells are stiffer than healthy 

cells. 

 An inch-long speaker applies audible sound waves against the skin to measure the skin‗s vibrations and 

determine whether the lesion is malignant. 

 

India Innovation Index 2019 
 NITI Aayog with Institute for Competitiveness as the knowledge partner released the India Innovation 

Index (III) 2019. 

 Karnataka is the most innovative major state in India. 

 In southern and western India the top ten major states are majorly concentrated. 

 Sikkim and Delhi are on the top two spots respectively among the north- eastern & hill states, and union 

territories/city states/small states. 

 The India Innovation Index would create synergies between different stakeholders in the innovation 

ecosystem and India would shift to competitive good governance. 

 The index intends to perform the following three functions: 

o States and UTs rankings based on their index scores, 

o recognizing opportunities and challenges, and 

o assisting in tailoring governmental policies to foster innovation. 

 The Enablers are grouped in five pillar: Human Capital, Investment, Knowledge Workers, Business Environment, 

and Safety and Legal Environment. 

 The Performance have been divided in two pillars: (6) Knowledge Output and (7) Knowledge Diffusion. 
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'Matla Abhiyaan' 
 The Indian Navy carried out a five-day coastal security exercise, 'MatlaAbhiyaan', with personnel of two 

naval boats, holding interactions with all stakeholders along the riverine border with Bangladesh. 

 The exercise gets its name by the Matla River and has an aim to interact with coastal communities for 

spreading awareness on coastal security and understanding the navigational complexities in the Sunderban deltaic 

waters. 

 During the exercise, the two boats undertook patrol in the Sunderban delta, and along the Indo-Bangladesh 

protocol route, the official said. 

 Matla River: It is a tidal river in the South 24 Parganas district of West Bengal. It forms a wide estuary in 

and around the Sundarbans. 

 

INS Karanj 
 The third Scorpene submarine, Karanj, will be delivered to the Indian Navy by December and all six 

submarine deliveries would be completed by 2022. 

 They were on to fit Air Independent Propulsion (AIP) modules on all Scorpenes beginning 2023. The 

Scorpene submarine can be equipped with an AIP system. The first AIP will be equipped during the first refit of 

the first Scorpene. 

 Launched in January 2018 INS Karanj is a part of Project-75 and is currently in advanced stages of sea trials. 

 Designed by French naval defense and energy group DCNS and manufactured by Mazagon Dock Limited, 

an Indian shipyard in Mumbai it is a diesel-electric attack submarine based on the Scorpène class. 

 The first Scorpene, Kulvari, was commissioned in 2018 and Second Scorpene Khanderi was inducted in 

September 2019. 

 The Scorpene submarine can be equipped with an Air Independent Propulsion (AIP) system. 

 By the DRDO an indigenous fuel cell-based AIP module is currently under development. 

 An AIP module gives stealth and extended endurance to diesel-electric submarines by allowing them to stay 

submerged longer. 

 In advanced stages of manufacturing and trials are the remaining submarines (Vela, Vagir, and Vagsheer) in the 

series. 

 

Project-75I: 

 Naval Group is among the five Original Equipment Manufacturers (OEM) shortlisted for the Navy‘s project 

for advanced submarines under Project-75I. 

 The program has been undertaken with the transfer of technology from French company Naval Group 

(formerly known as DCNS) at the Mazagon Dock Limited (MDL). 

 It is being processed through the Strategic Partnership (SP) model of defense procurement. 

 MDL and Larsen & Turbo are the two Indian companies shortlisted under it and the Request For Proposal 

(RFP) would be issued to them. 

 

Sharang Artillery Gun 
 The first batch of 18 indigenously upgraded 'Sharang' artillery guns will be inducted into the Army by March 

31 this year. 

 The gun, upgraded from 130mm to 155mm with a striking range of 39 kilometers, had successfully gone 

through integrated firing check on different parameters ranging from 0 degrees to 45 degrees. 

 The indigenously-designed Sharang will be inducted in the Army by this fiscal-end. The barrel of the gun has 

been upgraded from 130 mm to 155 mm and this has increased its hitting range by 12 km kilometers, to 39 

kilometers. 

 The Gun Carriage Factory (GCF) in Jabalpur had won the global contract to upgrade the Sharang artillery 

gun, and it was done with the help of the state-owned ordnance factories, and teams from the Army and DRDO. 

 

 

 

 

GS-III  SCIENCE & TECHNOLOGY 
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Integrated Air Defense Weapon System (IADWS) 
 The US has approved the sale of an Integrated Air Defense Weapon System to India for an estimated cost of 

$1.867 billion to modernize its armed forces and to expand its existing air defense architecture to counter 

threats posed by air attack 

 India intends to use these defense articles and services to modernize its armed forces, and to expand its existing 

air defense architecture to counter threats posed by air attack. 

 India's military goal to update its capability while further enhancing greater interoperability between India, the 

US, and other allies would be contributed by this. 

 

Raad-II Missile 
 Pakistan test-launched a new variant of its Ra‘ad II nuclear-capable air-launched cruise missile (ALCM) on 

February 16. 

 The new longer-range Ra‘ad II significantly enhances air delivered strategic standoff capability on land and at sea. 

 It has a range of 600 km. 

 Pakistan‘s development of the Ra‘ad could be seen as an attempt to match India‘s BrahMos cruise missile. 

 

Seahawk Helicopter 
 The Cabinet Committee on Security (CCS) of India has approved the procurement of 24 MH-60R multi-

role helicopters from the US. 

 The $2.6bn worth helicopter acquisition is for the Indian Navy and will be done through the US foreign 

military sales (FMS) program. 

 In April 2018, the procurement was cleared by the Defense Acquisition Council, the sale was also approved by 

the US State Department in April last year. About the possible sale, the US Congress has also been notified. 

 Lockheed Martin was selected to serve as the sale‘s principal contractor. The helicopters will replace the Sea 

King helicopters that were phased out in 2000. 

 

About the helicopter: 

 The Seahawks are a multi-mission maritime helicopter developed by Lockheed Martin. 

 They are deployed by the US Navy as its primary anti-submarine warfare and anti-surface weapons system for 

open ocean and littoral zones (nearshore areas). 

 The helicopters are likely to be equipped with Hellfire air-to-surface missiles and Mark 54 anti-

submarine torpedoes. 

 They can perform a variety of functions including (a)anti-submarine warfare (b)anti-surface warfare, 

(c)surveillance (d)communications relay (e)combat search and rescue (f)naval gunfire support and (g)logistics 

support. 

 

Innovations for Defense Excellence (IDEX) 
 iDEX (Innovation for Defense Excellence) offers innovators product development support and a grant of ₹1.5 

crores to select startups.  

 They can engage directly with the military and showcase their technology. Maker Village recently partnered with 

iDEX and the Defense Innovation Organisation under the Central government. 

 The iDEX would be funded and managed by the Defense Innovation Organisation (DIO), formed as a 

not for profit company with nominal capital by Public Sector Undertakings Hindustan Aeronautics Limited 

(HAL) and Bharat Electronics Limited (BEL). 

 The Defense India Startup Challenge (DISC)-III was launched with one challenge from each of the three 

Services to prospective start-ups.  

 The results of this would be announced at Defexpo in Lucknow next year. An iDEX Open Challenge was also 

launched, in which start-ups can pitch new innovative solutions for the Services. 

 

Pranash Missile 
 A new tactical ballistic missile called Pranash missile is being worked on by India. 

 Pranash is a surface-to-surface missile being developed by the Defense Research and Development Organisation 

(DRDO). 

 It will be a non-nuclear missile that will be propelled by a single-stage solid-propellant engine. The missile is 

capable of striking targets at a range of 200km. 
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 It will be used by both the Indian Air Force and Army for destroying enemy targets at short ranges. 

 

LCA Tejas Mk-1A 
 The Defense Acquisition Council (DAC) chaired by Defense Minister accorded approval for the procurement 

of 83 indigenous Light Combat Aircraft (LCA) Tejas Mk-1A from the Hindustan Aeronautics Ltd. 

 

About Defense Acquisition Council: 

 Defense Acquisition council was set up by the government to expedite the defense procurement process.  

 Defense minister heads DAC. 

 Now, Chief of Defense Staff is also a member of DAC. 

 The functions of the DAC include: 

o In-principle approval of 15-year long-term integrated perspective plan for defense forces; 

o Accord of acceptance of the necessity to acquisition proposals; 

o Categorization of the acquisition proposals relating to 'buy', 'buy & make' and 'make'; 

o Issues relating to single vendor clearance; 

o In respect of acquisition proposals above Rs. 300 crores, decision regarding 'offset' provisions; 

o Decisions regarding the transfer of technology under 'buy & make' category of acquisition proposals; 

o Field Trial evaluation. 

 To replace India's ageing MiG-21 fighters The Light Combat Aircraft (LCA) program, began in the 1980s. In 

2003, the LCA was officially named "Tejas". 

 

Tejas: 

 The Tejas single-seat, single-engine, lightweight, high-agility supersonic fighter aircraft entered service with the 

Indian Air Force (IAF) in July 2016. 

 As of December 2019, Tejas had flown 4,599 test flights up to speeds of Mach 1.4. 

 Hindustan Aeronautics Limited (HAL) is the prime industrial contractor the aircraft‘s design and 

development program was led by the Aeronautical Development Agency (ADA) of the Indian Department of 

Defense. 

 A Tejas naval prototype completed a flight test aboard. Indian Navy‘s aircraft carrier INS Vikramaditya in January 

2020. 

 The Light Combat Aircraft Tejas is the second supersonic fighter aircraft built by HAL after HF-24 Marut. 

 It is the smallest and lightest in its class of contemporary supersonic combat aircraft, integrating the latest 

technologies and composite material structures. 

 

Light Machine Guns 
 Ministry of Defense (MoD) has finally approved the long-pending requirement of a modern state-of-the-art 

Light Machine Gun (LMG).  

 

Details: 

 The Acquisition Wing of Ministry of Defense has signed the capital acquisition contract with Israel Weapons 

Industries (IWI) for procurement of 16,479 LMGs at a cost of Rs 880 crore. 

 Negev 7.62 x 51 mm LMG is a combat-proven weapon currently used by several countries around the globe 

greatly enhancing the lethality and range of a soldier vis-a-vis the presently used weapon. 

 

About Light Machine Guns (LMG): 

 It is a combat-proven weapon and currently used by several countries. 

 It would greatly enhance the lethality and range of a soldier compared to the presently used weapon. 

 A single person can carry a light machine gun. 

 

New Defense Procurement Procedure 
 Raksha Mantri Shri Rajnath Singh unveiled the draft Defense Procurement Procedure (DPP) 2020 that aims at 

further increasing indigenous manufacturing and reducing timelines for procurement of defense equipment. 
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Major changes proposed in the new DPP: 

 Indigenous Content ratio hiked: The Draft proposes by about 10% increasing the Indigenous Content (IC) 

stipulated in various categories of procurement to support the ‗Make in India‘ initiative.  

 Assurance of procurement on a single vendor basis from Aero Engine manufacturing unit and chips from 

FAB manufacturing units established in the country. 

 With minimum 50% indigenous content on the cost basis of the total contract value, new Category Buy 

(Global – Manufacture in India) has been introduced.  

 Only the minimum necessary will be bought from abroad while the balance quantities will be 

manufactured in India. This would be in preference to the ‗Buy Global‘ category as manufacturing will happen in 

India and jobs will be created in the country. 

 Leasing introduced as a new category: Leasing is permitted under two categories i.e, Lease (Indian) where 

Lessor is an Indian entity and is the owner of the assets and Lease (Global) where Lessor is a Global entity.  

 

RaIDer-X 
 At the National Workshop on Explosive Detection (NWED-2020) in Pune, RaIDer-X, a new explosive 

detection device, was unveiled.  

 RaIDer-X can detect explosives from a stand-off distance.  

 The data library can be built in the system to expand its capability to detect several explosives in pure form 

as well as with the contaminants.  

 Bulk explosives in a concealed condition can also be detected by the device. 

 RaIDer-X has been co-developed by the High Energy Materials Research Laboratory (HEMRL) Puneand 

Indian Institute of Science, Bangalore. 

 

U.S. Torpedoes 
 The U.S. State Department has approved two potential missile deals with India, for an estimated $92 

million and $63 million. 

 The first deal, for which Boeing is the contractor, is for ten AGM-84L Harpoon Block II air-launched missiles 

and related equipment. These missiles can be fitted onto Boeing‘s 8-PI (Poseidon Eight India) maritime patrol 

aircraft and are intended to enhance India‘s capability in anti-surface warfare while defending its sea lanes. 

 The second deal, for $63 million and principally contracted with Raytheon Integrated Defense System, is for 16 

MK 54 All Up Round Lightweight Torpedoes (LWT); three MK 54 Exercise Torpedoes (MK 54 LWT Kit 

procurement required); and related equipment.  

 The torpedoes are expected to enhance India‘s anti-submarine warfare capability and can be used with the P-8I. 

 There are no known offset agreements for both deals and any offset agreements will be defined in negotiations 

between India and the contractors. 

 

Torpedo: 

 A modern torpedo is an underwater ranged weapon launched above or below the water surface, self-propelled 

towards a target, and with an explosive warhead designed to detonate either on contact with or in proximity to the 

target. 

 

Five new DRDO labs 
 Five new defense laboratories led by under-35 directors and young military scientists were formally 

launched to drive the country‘s war technologies of the future under the Defense Research & Development 

Organisation. 

 

About the labs: 

 The labs are operating in Bengaluru, Mumbai, Chennai, Kolkata, and Hyderabad. 

 Each lab will pursue a key technology necessary for developing the nation‘s next generation of defense systems. 

 The establishment of DYSLs will be a big leap forward for the DRDO from the goal of making India self-

reliant in defense technologies. 

 The new directors were chosen from within the organization through a tough selection process across six months 

by a committee chaired by Principal Scientific Adviser to the Government. 

 For the new labs, there would be no fund constraints. 

 The new directors will get the same administrative and financial powers as the directors of existing defense labs. 
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About the DRDO: 

 DRDO stands for Defense Research and Development Organisation. 

 Under the Ministry of Defense (Raksha Mantralay), it was established in 1958 by the Government of India. 

 DRDO has more than 50 labs across the nation in the country and now researching in different sectors of 

technology and defense but it started with just 10 different laboratories. 

 

AK-203 assault rifles 
 The Army is likely to sign a Memorandum of Understanding (MoU) in a month for the procurement of over 7.5 

lakh AK-203 assault rifles, which are to be manufactured locally by an India-Russia joint venture (JV). 

 

About the JV: 

 The rifles will be manufactured by the Indo-Russian Rifles Private Limited (IRRPL) at Korwa in Uttar 

Pradesh. 

 The facility is being set up between the Ordnance Factories Board (OFB) from the Indian side, and 

Rosoboron Exports and Kalashnikov on the Russian side. 

 The OFB owns 50.5% equity and the Russian side holds the remaining 49.5%. 

 

Significance: 

 100% indigenization of the rifle. 

 Export of the rifles from IRRPL to other friendly countries will help to earn dollars. 

 It will be helpful to replace the indigenous INSAS (Indian National Small Arms System) rifles in use with 

a modern rifle. 

 

Saras Mk2  
 To make Saras Mk2 commercially viable the government needs to be the ―launch customer‖. 

 First indigenous light transport aircraft. 

 At least 20-25% lower in cost than other aircraft in a similar category. 

 The NAL has been pitching SARAS Mk-2 for the government‘s UDAN (UdeDesh Ka AamNagrik) since it can 

operate in ―ill-equipped‖, ―semi-prepared‖ and ―unpaved airstrips‖. 

 The government should place an order for at least 50-60 aircraft, which can be used for VIP services or tackling 

emergencies in times of natural calamities. 

 It will bring industries forward to set up the manufacturing infrastructure. 

 This will also push the growth of the micro, small and medium enterprises, and allied service sector. 

 

Government Owned Contractor Operated model 
 The Army has initiated the process of identifying potential industry partners to implement the Government 

Owned Contractor Operated (GOCO) model for its base workshops and ordnance depots intended to improve 

operational efficiency. 

 

Conditions in GOCO Model: 

 Lt. Gen. DB Shekatkar‘s one of the recommendations was the GOCO model. 

 The selected Service Provider will take over present infrastructure and related services from COD Kanpur on ―as-

it-is-and-where-it-is basis‖. 

 Maintenance of complete infrastructure will be thereafter the responsibility of the service provider. 

 The existing civilian manpower/workforce will have to be absorbed by the selected Service Provider. 

 The service provider should be an Indian registered company with at least 10 years of working experience in 

related domains. 

 It must have an average annual turnover of ₹50 crores for each of the last three financial years. 

 

Tasks under GOCO model: 

 It will include warehousing operations, transportation of stores, and area maintenance. 

 Repairs and overhaul of T-72 and T-90, guns, mortars and small arms, vehicles, communication systems, radars, 

air defense systems, armored personnel carriers, and manufacture of spares (indigenization) and overhaul of 

aviation rotables. 
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Apache, Chinook helicopters  
 Apache attack helicopters and Chinook heavy-lift helicopters, which were recently inducted into the Indian Air 

Force (IAF), will make their debut over Rajpath during the Republic Day flypast on January 26, 2020. 

 

About Apache helicopters: 

 Even in field conditions Apache is highly agile, survivable against battle damage, and is easily 

maintainable.  

 In mountainous terrain, it has a significant capability. 

 The helicopter can carry out precision attacks at standoff ranges and operate in hostile airspace with threats from 

the ground. 

 These are a lethal acquisition due to thier ability of the helicopters to transmit and receive the battlefield picture to 

and from the weapon systems. 

 

About Chinook helicopters: 

 The helicopter has a fully integrated digital cockpit management system, advanced cargo handling 

capabilities, and electronic warfare suite that complement the aircraft‘s performance. 

 The helicopter is capable of airlifting diverse military and non-military loads into remote locations. 

 

Ballistic Missile K-4 
 The Defense Research and Development Organisation (DRDO) from a submerged pontoon off the 

Visakhapatnam coast carried out the test. 

 Only a few countries have managed to achieve this technological breakthrough. 

 Circular Error Probability (CEP) of the missile is much more sophisticated as compared to Chinese missiles. 

 These missiles will be the mainstay of the Arihant class of indigenous ballistic missile nuclear submarines 

(SSBN). 

 The first and only operational SSBN, INS Arihant, is armed with K-15 Sagarika missiles with a range of 750 km. 

 

About INS Arihant: 
 INS Arihant (SSBN 80) is the lead ship of India's Arihant class of nuclear-powered ballistic missile submarines. 

 The Arihant-class submarines are reported to be based on the Akula-class submarine. 

 The vessel will be powered by 83 megawatts pressurized light-water reactor with enriched uranium fuel. 

 The consultancy for this project was provided by Russia. 

 

Significance of INS Arihant: 

 India has formally declared its nuclear triad stated in its nuclear doctrine. 

 The SSBN is the most dependable platform for a second-strike given India‘s position of ‗No-First-Use‘ (NFU) in 

launching nuclear weapons. 

 They are powered by nuclear reactors; without the adversary detecting it these submarines can stay 

underwater indefinitely. 

 The other two platforms i.e. the land-based and air-launched are far easily detectable. 

 

Nuclear Triad: 

 A nuclear triad is a three-pronged military force structure that consists of land-launched nuclear 

missiles, nuclear-missile-armed submarines, and strategic aircraft with nuclear bombs and missiles. 

 These components are strategic bombers, land-based intercontinental ballistic missiles (ICBMs), and 

submarine-launched ballistic missiles (SLBMs). 

 The purpose of having this three-branched nuclear capability is to significantly reduce the possibility that an 

enemy could destroy all of a nation's nuclear forces in a first-strike attack. 

 

BrahMos-armed SU-30MKIs 
 The Indian Air Force inducted a squadron of Sukhoi-30 MKI fighter planes, with the capability to carry BrahMos 

missiles, at its Thanjavur airbase. 
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Significance of it: 

 The Indian Air Force would get more air power to strike from long standoff ranges on any target at sea or land 

with accuracy by day or night and in all weather conditions. 

 

Sukhoi SU-M30i: 

 It is a twin jet multirole air superiority fighter developed by Russia's Sukhoi and built under license by 

India's Hindustan Aeronautics Limited (HAL) for the Indian Air Force (IAF). 

 The first Russian-made Su-30MKI variant was accepted into the Indian Air Force in 2002. 

 The first indigenously assembled Su-30MKI entered service with the IAF in 2004. 

 The Sukhoi Su-30MKI has a top speed of Mach 2 (2120 kmph) and has a maximum takeoff weight of 38,800 

kg. 

 The jet can carry a wide range of equipment from radars to missiles, bombs, and even rockets. 

 

A-SAT missile 
 Developed under Mission Shakti. 

 Developed by the Defense Research and Development Organisation (DRDO) 

 It plays a critical role in providing the necessary strategic deterrence. 

 The covert technology of ‗hit to kill‘ developed for the first time in India for such applications enables it to destroy 

an enemy satellite by directly colliding with it with pinpoint accuracy. 

 The test made India the fourth countryafter the US, Russia and China to have tested an ASAT weapon. 

 The ASAT test utilized a modified anti-ballistic missile interceptor code-named Prithvi Defense Vehicle Mark-II, 

which was developed under Project XSV-1. 

 

Air Defense Tactical Control Radar (ADTCR): 

 Used for detection, volumetric surveillance, tracking, and friend/foe identification of aerial targets of different 

types and transmission of prioritized target data to multiple command posts and weapon systems. 

 

Quick Reaction Surface to Air Missile system 
 The QRSAM was flight-tested with full configuration in deployment mode intercepting the target mid-air. The 

developmental trials of the weapon system have been successfully completed. 

 The missile, developed by the Defence Research and Development Organisation (DRDO), was flight-

tested from the Integrated Test Range (ITR) at Chandipur near here at 1145 hrs. 

 The QRSAM was flight-tested with full configuration in deployment mode intercepting the target mid-air, 

meeting the mission objectives. 

 The entire event was monitored by ground telemetry systems, range radar systems and electro 

optical tracking system. 

 The QRSAM weapon system, which operates on the move, comprises fully automated command and control, 

active array battery surveillance radar, active array battery multifunction radar and launcher. 

 Both the radars are four-walled having 360-degree coverage with search on move and track on move capability. 

 

Air Independent Propulsion (AIP) submarine 
 The DRDO tested a land-based prototype of an Air Independent Propulsion (AIP) submarine. The prototype 

operation at the Naval Materials Research Laboratory in Ambernath, Maharashtra, is considered to give a 

boost to the DRDO‘s plan to build AIP systems for Indian naval submarines.  

 Submarines are essentially of two types: conventional and nuclear. Conventional submarines use a diesel-

electric engine, and must surface daily for oxygen for fuel combustion. If fitted with an Air Independent 

Propulsion (AIP) system, the sub needs to take in oxygen only once a week. 

 While many naval powers, including India, have acquired nuclear-powered submarines for deep-sea operations, 

conventional diesel-electric variants are considered useful for coastal defence.  

 The latter are optimised for stealth, and their weapons and sensors provide for effective operations close to the 

shore. 

 Because diesel-electric submarines require to come to the surface frequently to charge their batteries, their 

underwater endurance time is less. ‗Air-independent‘ propulsion technology helps to make the diesel generator 

less dependent on surface air. 
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Pinaka Multibarrel Rocket Launch (MBRL) System 
 Pinaka is a multibarrel rocket launch (MBRL) system used by the Indian Army. It was developed by the 

Defence Research and Development Organisation (DRDO).  

 Pinaka integrates state-of-the-art technologies for delivering superior combat performance. 

 Pinaka is currently produced at an average rate of 1,000 rockets a year at the Ordnance Factory in Chanda, 

Maharashtra. 

 The Ministry of Defence plans to increase the output of the rocket by commencing production at the Ordnance 

Factory in Badmal, Orissa. 

 Pinaka was designed to replace the BM-21 Grad multiple rocket launcher systems of the Indian Army. It 

is a multifaceted system integrating high energy propulsion, sub-munition warheads, servo-controlled launcher 

configuration and fire control computer. 

 

National Forensic Sciences University (NFSU) Bill 
 NFSU Bill, 2020 was introduced in Lok Sabha which seeks to establish the National Forensic Sciences University. 

 The Bill establishes the Gujarat Forensic Sciences University, Gandhinagar and the Lok Nayak 

Jayaprakash Narayan National Institute of Criminology and Forensic Sciences, New Delhi, as NFSU 

at Gujarat, an institution of national importance. 

 The proposed NFSU seeks to facilitate and promote studies and research and to achieve excellence in the field of 

forensic science in conjunction with applied behavioural science studies, law, criminology and other allied areas 

and technology and other related fields for strengthening criminal justice system in the country. 

 It would also set up centres of excellence in the area of forensic sciences and provide modern facilities in these 

areas. 

 It would coordinate with the central and state governments to improve investigations, crime detection and 

prevention through research 

 It would Assist the central government in creating and maintaining a national forensic database for criminal 

investigation, including DNA and fingerprints. 

 

Space Weaponisation 
 Recently, US President has directed the establishment of the U.S. Space Force (USSF) as the sixth branch of the 

armed forces after the Army, Air Force, Navy, Marines, and Coast Guard which raises the debate on 

Weaponization of Space.   

 It includes placing weapons in outer space or on heavenly bodies as well as creating weapons that will 

transit outer space or simply travel from Earth to attack or destroy targets in space. 

 Examples: include the placing of orbital or suborbital satellites with the intention of attacking enemy 

satellites, using ground-based direct ascent missiles to attack space assets, jamming signals sent from enemy 

satellites, using lasers to incapacitate enemy satellites, plasma attacks, orbital ballistic missiles, and satellite 

attacks on Earth targets. 

 The weaponization of space is different from the militarization of space, which includes using 

space-based assets for C4ISR (Command, Control, Communications, Computers, Intelligence, 

Surveillance, and Reconnaissance). 

 The militarization of space assists armies on the conventional battlefield, whereas via the weaponization of space, 

outer space itself emerges as the battleground, sometimes referred to as the ―fourth frontier of war.‖   

 

Outer Space Treaty 

 The Outer Space Treaty, formally the Treaty on Principles Governing the Activities of States in the Exploration and 

Use of Outer Space, including the Moon and Other Celestial Bodies, is a treaty that forms the basis of international 

space law. 

 It was adopted by the UN General Assembly in 1963 and entered into force in 1967. 

 India is a signatory to this treaty, and ratified it in 1982.  

 The Outer Space Treaty prohibits only weapons of mass destruction in outer space, not ordinary 

weapons. 

 It mandates that use of outer space shall be carried out for the benefit and in the interests of all countries and shall 

be the province of all mankind. 

 The Treaty was opened for signature by the three depository Governments (the Russian Federation, the United 

Kingdom and the United States of America) in January 1967, and it entered into force in October 1967. 



PRELIMS XPRESS 2020:: SCIENCE & TECHNOLOGY 
 

pg. 70 

Prevention of an Arms Race in Outer Space (PAROS) 

 It is a UN resolution that reaffirms the fundamental principles of the 1967 Outer Space Treaty and advocates for a 

ban on the weaponization of space. 

 It is currently being discussed in the Conference on Disarmament (CD). 

 Till now, the parties have discussed various issues and possible solutions. Some parties like the Russian federation 

and Venezuela, have even pledged to not be the first to deploy any type of weapon in outer space. 

 It would prevent any nation from gaining a military advantage in outer space. 

 

Drone Regulation 
 Ministry of Civil Aviation announced a scheme providing a window up to January 31, 2020 for voluntary 

registration of all drones and their operators. 

 On successful submission of voluntary disclosure of possessing drone, a Drone Acknowledgement Number 

(DAN) and an Ownership Acknowledgement Number (OAN) will be issued online which will help in 

validation of operation of drones in India. 

 However, the DAN and the OAN do not confer any right to operate drones in India if it does not fulfil the DGCA‘s 

drone regulations. 

 Further, ownership of drones in India without a valid DAN or OAN shall invite penal action as per applicable laws. 

 

Drones in India 

 As per Ministry of Civil Aviation, drones are defined as a technology platform that has wide-ranging application 

from photography to agriculture, from infrastructure asset management to insurance. 

 Drones range in size from very small and those that can carry multiple-kilograms of payload. The DGCA has 

defined five different categories of drones: 

 Nano: Less than or equal to 250 grams 

 Micro: From 250 grams to 2kg 

 Small: From 2kg to 25kg 

 Medium: From 25kg to 150kg 

 Large: Greater than 150kg 

 

Drone Regulation in India 2018 

 In August 2018, the Centre came up with the first set of norms Drone Regulations 1.0 which are intended to enable 

visual line-of-sight daytime-only and a maximum of 400 ft altitude operations of Drones. 

 Under these guidelines, air space has been partitioned into: 

o Red zone denotes ―no fly zone‖ (include airspace around airports; near international border, Vijay Chowk in 

Delhi; State Secretariat Complex in State Capitals, strategic locations/vital and military installations; etc.) 

o Yellow zone is controlled airspace which signifies airspace requiring Air Defence Clearance or Air Traffic 

Control clearance. 

o Green zone signifies unrestricted airspace zones. However, even for the Green zone, there is a need to get 

clearance from the Digital Sky Platform. 

 Drone operators have to obtain Unique Identification Number (UIN), Unmanned Aircraft Operator 

Permit (UAOP) and other permissions. 

 Currently, India has a ‗No Permission-No Take off‘ (NPNT) clause, which implies that a drone cannot be 

operated in Indian skies unless the regulatory permission is received through the Digital Sky Platform. 

 Users will be required to do a one-time registration of their drones, pilots and owners. For every flight 

(exempted for the nano category), users will be required to ask for permission to fly on a mobile app and an 

automated process permits or denies the request instantly. 

 The pilot also needs certification, requiring a remote pilot license before operating a drone. 

 In January 2019, a white paper on drone policy 2.0 was released, that paved the way for wider application of 

drones, such as the delivery of goods beyond visual line of sight (BVLOS). 

 Foreigners are currently not allowed to fly drones in India. For commercial purpose, they need to lease the drone 

to an Indian entity who in-turn will obtain Unique Identification Number (UIN) and UAOP from DGCA. 

 

About Digital Sky Platform 

 It is a software-based self-enforcement unmanned traffic management (UTM) system which is expected to 

facilitate registration and licensing of drones and operators in addition to giving instant (online) clearances to 

operators for every flight. 
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 The Platform regulates all drones in the micro and higher categories. 

 It allows operators to apply for a Unique Identification Number (UIN), that needs to be issued for all drones and 

Unmanned Aircraft Operator Permit online for approval by the civil aviation regulator. 

 

Unmanned Aircraft Operator Permit (UAOP) 

 UAOP is a permit required by the owners of the drones to fly them which can be obtained from the Director 

General of Civil Aviation. These UAOPs are not transferrable and shall be applicable for not more than five years. 

 

India‘s Draft Drone Policy 2.0 (Released in 2019) 

 New forms of air freight permitted: It recommends expanding operations to beyond VLOS and beyond the 

current limit of 400 feet.  

 Drone corridors: The policy conceives of drone corridors to keep commercial UAS operations out of non-

segregated airspace in which manned aircraft operate. 

 Additionally, designated areas known as ‗Droneports‘ to facilitate the landing and take-off of drones. 

 Life cycle for drones: Proposes maximum life cycle for drones to ensure airworthiness and operators must 

apply for re-certification at the end of a drone‘s life cycle. 

 Drone Directorate: Recommends establishing a Drone Directorate within the Directorate General of Civil 

Aviation (DGCA). 

 Digital Sky service providers (DSPs): It introduces new players DSPs which would be public or private 

agencies registered in India. 

 Permissible Night-time Operations: Permissions and other necessary requirements to be obtained to enable night-

time drone flights. 

 It proposes 100% FDI under automatic route in UAS and RPAS-based commercial civil aviation services. Under 

Drone Policy 1.0, there is no mention of FDI. 

 

Drone Innovators Network Summit 2019  

 Organized by the World Economic Forum under the aegis of the Ministry of Civil Aviation  

 It was Started to hasten and contribute to healthy drone policies in need of legislation. 

 

Drone Census 

 India's first drone census by the M of Civil Aviation. 

 DGCA issued the civil aviation requirements which regulates use of drones and provides the process for obtaining 

UIN and UAOP and other requirements. 

 Drone federation of India is a non-government, Not-for-profit, industry led body working in the unmanned 

aviation space. 
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