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SPACE TECHNOLOGY 
 

1.1 GAGANYAAN 
 ISRO has identified four astronauts who would be part of the Gaganyaan mission and their training would start 

from the third week of January. 

 The astronauts were selected based on the results of the medical examinations including fitness tests conducted at 

the Institute of Aerospace Medicine (IAM) a premier institute of the Indian Air Force. 

 ISRO has set up a ‗Human Space Flight Centre‟ in Bengaluru, which will support its quest of making the 

country‘s maiden manned space mission. 

 

About the mission: 

 Gaganyaan, an Indian crewed orbital spacecraft is intended to be the foundation of the Indian Human 

Spaceflight Programme.  

 In its maiden crewed mission, it will send three astronauts to orbit the Earth at an altitude of 400 km, for up to 

seven days. 

 Gaganyaan is a Rs 10,000-crore project and the space agency has kept a target to conduct the manned 

mission by 2022. 

 It will, however, conduct two unmanned missions before that. This includes sending a humanoid robot 

resembling a human to display the ability to send humans into space and bringing them back safely. 

 If Gaganyaan is successful, India would become the fourth nation to achieve the feat. 

 

Vyomamitra: 

 Even before orbiting astronauts on India‘s first manned mission to the space in December 2021, ISRO will send 

‗Vyomamitra‘, a ‗lady robot‟, in unmanned Gaganyaan spacecraft. 

 The robot was the centre of attraction at the inaugural session of the ―Human Spaceflight and Exploration - 

Present Challenges and Future Trends‖ in Bengaluru on Wednesday. 

 Vyomamitra, a combination of two Sanskrit words Vyoma (Space) and Mitra (Friend), took everyone by 

surprise when she introduced herself to the audience gathered there. 

 She can also be a companion and converse with the astronauts, recognize them and can also respond to their 

queries. 

 It can monitor through module parameters, alert you and perform life support operations. It can 

perform activities like switch panel operations. 

 

1.2 CHANDRAYAAN-3 
 ISRO is aiming another attempt for a soft landing on the moon with Chandrayaan-3 by 2021, but without an 

orbiter.  

 Chandrayaan-3 mission to the moon, comprising a lander and a rover is approved by the Government and 

activities for its realization are in progress.  

 It will more or less repeat the experiments that Chandrayaan-2 was supposed to conduct on the lunar surface 

in September last year.  

 However, the Chandrayaan-2's Vikram lander hard landed as the reduction in velocity during its descent did not 

match with the designed parameters.  

 A successful soft landing would have made India the fourth country to do so on the lunar surface, after the former 

Soviet Union, the US and China.  

 A total budget of Rs 615 crore has been earmarked for the Chandrayaan-3 mission.  

 ISRO would have a dedicated propulsion module which would take the lander and the rover to the lunar 

surface.  

 They would be linked to the Chandrayaan-2 Orbiter which continues to orbit the Moon. The landing location 

of the lunar surface would remain the same which is the South Pole. 
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1.3 CHANDRAYAAN 2 
 

 It comprised an Orbiter, Lander and Rover to 

explore the unexplored South Pole of the Moon. 

 Chandrayaan-2 is an Indian lunar mission to explore 

the unchartered south pole of the celestial body by 

landing a rover.  

 On September 7, India attempted to make a soft 

landing on to the lunar surface.  

 However, lander Vikram missed the primary landing 

site and went for the second. The visuals went missing 

henceforth. 

 Chandrayaan 2 Orbiter is capable of communicating 

with Indian Deep Space Network (IDSN) at 

Byalalu as well as the Vikram Lander.  

 

 
'Vikram' and 'Pragyan':  

 The 1,471-kg 'Vikram', named after Vikram Sarabhai, father of the Indian space programme, was designed to 

execute a soft landing on the lunar surface, and to function for one lunar day, which is equivalent to about 14 

earth days. 

 Chandrayaan-2's 27-kg robotic vehicle 'Pragyan', which translates to 'wisdom' in Sanskrit, can travel up to 

500 metres from the landing spot on the moon and leverages solar energy for its functioning.  

 If successful, Pragyaan will roll out from inside the lander to carry out an intense probe of the moon soil with its 

two payloads. 

 Chandrayaan-2's Vikram lander hard-landed as reduction in velocity during its descent did not match with the 

designed parameters. 

  

GSLV Mk-III: 

 The GSLV Mk-III will carry Chandrayaan 2 to its designated orbit.  

 This three-stage vehicle is India's most powerful launcher to date, and is capable of launching 4-ton class of 

satellites to the Geosynchronous Transfer Orbit (GTO). 

 

Why Moon? 

 The Moon is the closest cosmic body at which space discovery can be attempted and documented. 

 It is also a promising test bed to demonstrate technologies required for deep-space missions.  

 

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.  

 Extensive mapping of lunar surface to study variations in lunar surface were essential to trace back the origin 

and evolution of the Moon.  

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

molecule distribution on the surface, below the surface and in the tenous lunar exosphere. 

 

Lunar South pole: 

 The Lunar South pole is especially interesting because of the lunar surface area that remains in shadow is much 

larger than that at the North Pole.  
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 There could be a possibility of 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. 

 

1.4 SPACE-BASED INTERNET (SPACEX) 
 Starlink is SpaceX's name for a satellite-based internet service.  

 The company envisions sending thousands of satellites into space that can beam internet access back to the 

ground.  

 Those satellites will come together in a cluster over highly populated areas to ensure they deliver enough 

coverage.  

 They'll also beam internet to less-populated parts of the world where people still aren't online. 

 Service will be substantially cheaper than what existing internet access costs and will deliver speeds that are five 

to 10 times faster that what you get now. 

 The company has a final aim of putting a total of 42,000 satellites in the sky to complete its Starlink network. 

 SpaceX informed the International Telecommunication Union (ITU) that it intends to deploy another 

30,000 Starlink satellites in Low Earth Orbit (LEO) in coming years. 

 

International Telecommunication Union(ITU): 

 The ITU is the United Nations specialised agency for information and communication technologies, with a 

membership of 193 member states, some 900 companies, universities, and international and regional 

organisations.  

 

Geostationary orbit: 

 Most of the existing systems use satellites in geostationary orbit. This orbit is located at a height of 35,786 km 

over the Earth‟s surface, directly above the Equator.  

 Satellites in this orbit move at speeds of about 11,000 km per hour, and complete one revolution of the Earth in 

the same time that the earth rotates once on its axis.  

 To the observer on the ground, therefore, a satellite in geostationary orbit appears stationary. 

 But satellites in geostationary orbit also have a major disadvantage. There is a time lag — called latency — 

between a user seeking data, and the server sending that data. 

 A satellite in the lower orbit, 200-2,000 km from the Earth‘s surface, can bring the lag down to 20-30 

milliseconds, roughly the time it takes for terrestrial systems to transfer data. 

 

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

 Cartosat-3 will address the increased user‟s demands for large scale urban planning, rural resource and 

infrastructure development, coastal land use and land cover etc. 

 CARTOSAT-3, which is the ninth in the series, was launched from the second launch pad at Satish Dhawan 

Space Centre (SDSC) SHAR, Sriharikota. 

 The satellite will replace the IRS series. The CARTOSAT-3 has a panchromatic resolution of 0.25 

metres, which helps it conduct satellite imaging with the highest resolution.  

 The mission life of CARTOSAT-3 would be for five years. 

 

1.6 GEMINI 
 GEMINI is a portable receiver linked to ISRO-satellites that is ―fail-proof‖ and can warn fishermen of 

danger. 

 The Indian National Centre for Ocean Information Services (INCOIS), a Hyderabad institute collaborated 

with Accord, a private company, to develop a box-shaped receiver that has an antenna and in-built battery 

that can last three to four days. 

 GEMINI works on GAGAN, developed by ISRO and the Airports Authority of India. 

 When GEMINI is connected to an app, it also lets fishermen know the probability of fish-catch in the 

surrounding seas.  
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 Fishermen outside the signal range of their phone companies can also access warnings and alerts. 

 Mobile phone frequencies cannot be accessed 10-12 km beyond the coast and with GEMINI this range can increase 

to 300 nautical miles. 

 The device only allows one-way communication — it can‘t be used by fishermen to make calls, for instance.  

 At ₹9,000 a device, it‘s also relatively expensive for the average fisherman, say officials, but attempts are on to 

subsidize it by as much as 90%. 

 

Indian National Centre for Ocean Information Services: 

 INCOIS was established as an autonomous body in 1999 under the Ministry of Earth Sciences (MoES) and is 

a unit of the Earth System Science Organization (ESSO).  

 ESSO- INCOIS is mandated to provide the best possible ocean information and advisory services to society, 

industry, government agencies and the scientific community through sustained ocean observations and constant 

improvements through systematic and focussed research. 

 

GAGAN: 

 GAGAN is an acronym for GPS Aided GEO Augmented Navigation.  

 It is a Space Based Augmentation  System (SBAS) jointly developed by ISRO and AAI to provide the best 

possible navigational services. 

 GAGAN is a system of satellites and ground stations that provide GPS signal corrections, giving you better 

position accuracy. 

 GAGAN corrects for GPS signal errors caused by Ionospheric disturbances, timing and satellite orbit 

errors and also it provides vital information regarding the health of each satellite. 

 

1.7 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 30 

deg 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 

 

1.8 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.  
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 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 with 

even 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.  

 

1.9 DR. VIKRAM SARABHAI 
 Dr. Sarabhai was considered as the Father of the Indian space program;  

 He was a great institution builder and established or helped to establish a large number of institutions in 

diverse fields.  

 He was instrumental in establishing the Physical Research Laboratory (PRL) in Ahmedabad.  

 He was also Chairman of the Atomic Energy Commission. He along with other Ahmedabad-based 

industrialists played a major role in the creation of the Indian Institute of Management, Ahmedabad. 

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

o Physical Research Laboratory (PRL), Ahmedabad 

o Indian Institute of Management (IIM), Ahmedabad 

o Community Science Centre, Ahmedabad 

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

o Vikram Sarabhai Space Centre, Thiruvananthapuramm 

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

established by Sarabhai) 

o Faster Breeder Test Reactor (FBTR), Kalpakkam 

o Varaiable Energy Cyclotron Project, Calcutta 

o Electronics Corporation of India Limited (ECIL), Hyderabad 

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

 

1.10 APOLLO 11 
 July 20 is 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. Eastern 

time.  

 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 at 

11:56 p.m. on July 20, 1969, and uttered the words, "That's one small step for man, one giant leap for mankind." 

 

1.11 GEOTAIL 
 During its passage through the ―geotail‖ an instrument on Chandrayaan-2, CLASS  detected charged 

particles during the mission. 

 In space the geotail is a region allowing the best observations. This region exists due to the interactions 

between the Sun and Earth. 
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Formation of Geotail: 

 The Sun emits the solar wind. Since the Earth 

has a magnetic field, it obstructs the solar wind 

plasma. This interaction results in the formation 

of a magnetic envelope around Earth.  

 On the Earth side facing the Sun, the envelope is 

compressed into a region that is 

approximately three to four times the Earth 

radius.  

 The envelope is stretched into a long tail on 

the opposite side extending beyond the orbit of the 

Moon. This tail is called the geotail. 

 Once every 29 days, for about six days, the 

Moon traverses the geotail. When Chandrayaan-

2 its instruments can study the properties of the 

geotail. 

 

 

 

CLASS Instrument: 

 It is designed to detect signatures of elements in the Moon‟s soil. 

 For the CLASS instrument seeking to detect element signatures, the lunar soil can be best observed when a solar 

flare provides a rich source of X-rays to illuminate the surface.  

Secondary X-ray emission resulting from this can be detected by CLASS to directly detect the presence of key 

elements like Na, Ca, Al, Si, Ti and Fe. 

 

1.12 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.  

 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. 

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. 

 

1.13 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.  
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 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‟t support any relay operations during this time. 

 

1.14 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 on 

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

 

1.15 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.  

 

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. 

 

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 of 

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

 

1.16 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). 
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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. 

 

1.17 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. 

 

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 a 800 km low earth orbit.   

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

advantage 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).   

 

1.18 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.  

 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. 
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1.19 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. 

 

1.20 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.  

 

1.21 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. T 

 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. 

 

1.23 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 NewSpace India Limited (NSIL), 

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

PSLV-QL: It is new variant of PSLV with four strap-on motors. 
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1.24 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. 

 

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. 

 
1.25 FEDOR 
 The humanoid robot Fedor, the first from Russia sent into orbit, reached the International Space Station. 

 Short for Final Experimental Demonstration Object Research, Fedor can be operated manually by ISS 

astronauts wearing robotic exoskeleton suits.  

 Fedor stands 180 cm tall and weighs 160 kg. It copies human movements, which will enable it to perform 

tasks that are risky for astronauts strapped onto an exoskeleton. 

 In 2011, NASA sent up Robonaut 2, a humanoid developed with General Motors that had a similar aim of 

working in high-risk environments, AFP reported.  

In 2013, Japan sent up a small robot called Kirobo, developed with Toyota. It was able to hold conversations in 

Japanese. 

 

1.26 2I/BORISOV 
 According to the calculations of the space researchers, Comet Borisov's core is estimated to be approximately 

1.2 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. 
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1.27 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. 

 

1.28 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.  

 

1.29 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 Nazi 

leaders.  

 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. 

 

1.30 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:  

o It orbits the sun.  

o It isn‘t a moon.  

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



PRELIMS XPRESS 2020: SCIENCE & TECHNOLOGY 

 

pg. 15 

 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. 

 

DEFENCE 
2.1 HYPERSONIC WEAPONS 
 Russia‘s military deployed a new intercontinental weapon, the Avangard hypersonic missile system that can 

fly 27 times the speed of sound. 

 This will be the Russian military‘s first Avangard hypersonic intercontinental ballistic missile (ICBM). 

 Previously referred to as Project 4202, the Avangard hypersonic missile system is a reentry body carried atop an 

existing ballistic missile.  

 It‘s manoeuvring capability makes it difficult to predict its trajectory and gives it the ability to protect itself 

from the air and ballistic missile defences. 

 The origins of the Avangard can be traced back to the mid-1980s, when Russia first started research on hypersonic 

warheads. 

 The Avangard missiles have a range of over 6,000 km, weigh approximately 2,000 kg and can withstand 

temperatures of over 2000 degree celsius. 

 Putin ―explicitly linked‖ the development of Russia‘s strategic weapons to the US withdrawal from the Anti-

Ballistic Missile Treaty (ABM) in 2002. 

 

2.2 BRAHMOS MISSILE 
 The successful testing of air-platform of BrahMos has further strengthened the tactical cruise missile triad 

— land, sea and air — for India. 

 DRDO carried out two successful tests of the latest variant of the BrahMos missile, one from the land platform 

and the other from air. 

 BrahMos is a cruise missile, meaning it can be guided towards a pre-determined land- or sea-based 

target.  

 With a capability to attain speeds 2.8 times that of sound (Mach 2.8), BrahMos is classified as supersonic 

cruise missile.  

 A newer version under development is aimed at flying at speeds greater than Mach 5. These are called 

hypersonic cruise missiles. 

 An amalgam of the names of the rivers Brahmaputra and Moskva, BrahMos is being produced by BrahMos 

Aerospace, a joint venture company set up by DRDO and Mashinostroyenia of Russia in 1998. 

 

INFORMATION TECHNOLOGY 
 

3.1  5G NETWORK 
 For the consumer it will mean ultra high data speeds (upwards of 20GBPs), ultra low latency, and new 

devices and form factors.  

 But behind all this will be mobile edge computing with serious processing power being added to base stations. 

 If 4G is driven by video, 5G will be driven by the Internet of Things. And that means the network will have to 

be intelligent enough to understand how to allocate its resources. 

 5G gives carriers more options in terms of airwaves than 4G did. It opens up "high-band," short-range 

airwaves that didn't work with 4G technology. But 5G can run on any frequency, leading to three very 

different kinds of 5G experiences—low, middle, and high. 

 Low-band 5G operates in frequencies below 1GHz. So low-band 5G is slow—it acts and feels like 4G, for now.  

 Mid-band 5G is in the 1-10GHz range. These networks have decent range from their towers—often about half a 

mile—so in most other countries.  
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 High-band 5G, or millimeter-wave, is the really new stuff. So far, this is mostly airwaves in the 20-100GHz 

range. These airwaves haven't been used for consumer applications before. They're very short range. 

Different Generations: 

 1G: Mobile voice calls 

 2G: Mobile voice calls and SMS 

 3G: Mobile web browsing 

 4G: Mobile video consumption and higher data speed 

 5G: Technology to serve consumers and digitalization of industries. 

 

3.2 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 these 

bands, they do not move and contribute to conduction.  

 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 ( or pseudoparticle) known as an exciton.  

 

3.3 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 a 

limited 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. 
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3.4 QUANTUM COMPUTING LAB(GOOGLE) 
 Researchers at Google announced they have achieved ‗quantum supremacy‘ in which a computer harnessed the 

properties of sub-atomic particles. 

 Google‘s quantum computer produced an answer in 3 minutes and 20 seconds. Normally a supercomputer would 

take 10,000 years to complete the task. 

 Quantum supremacy is when the superior potential of quantum computing is finally achieved in practice — 

effectively superseding existing forms of computing. 

 Conventional computers use ‗bits‘ — or ones and zeroes — as the basis of their calculations. Quantum computing 

makes use of a property of sub-atomic particles in which they can simultaneously exist in different states.  

 A quantum bit, or qubit, can thus be both one and zero at the same time. In the jargon, this is called 

superposition. 

 Another property of sub-atomic particles is for them to become „entangled‟ — meaning that they can influence 

each other‟s behaviour in an observable way.  

 The qubits need to be cooled to just above absolute zero to reduce „noise‟ - or vibration - that introduces errors 

into the calculations made by a quantum computer. 

 
3.5 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. 

 This index will appraise the condition of the underlying digital infrastructure and related factors at the 

State/UT level.  

 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. 

 

3.6 GLOBAL INNOVATION INDEX 
 India jumped five places to rank 52 in the Global 

Innovation Index 2019. 

 India continues to be the most innovative economy in 

central and southern Asia. 

 India is consistently among the top in the world in innovation 

drivers such as ICT services exports, graduates in science and 

engineering, the quality of universities, gross capital 

formation. 

 The report also highlighted that India stands out in the world‘s 

top science and technology clusters, with Bengaluru, 

Mumbai, and New Delhi featuring among the top 100 

global clusters. 
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Global Innovation Index (GII): 

 It provides detailed metrics about the innovation performance of some 130 countries and economies around 

the world. 

 Broad vision of innovation is explored, including political environment, education, infrastructure and business 

sophistication  by its 80+ indictaors. 

  It is released by WIPO. 

 

WIPO: 

 forum for intellectual property (IP) services, policy, information and cooperation globally. 

 With 192 member states, it is a self-funding agency of the United Nations, with 192 members states. 

  Its mandate, governing bodies and procedures are set out in the WIPO Convention, which established WIPO in 

1967. 

 

3.7 RAMANUJAN MACHINE 
 Scientists from Technion — Israel Institute of Technology have developed a concept they have named the 

Ramanujan Machine.  

 It is an alogorithm not really a machine. 

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

 In Ramanujan Machine, feed in a constant, say pi, and the algorithm will come up with a equation involving 

an infinite series whose value is exactly pi. 

 The way Srinivasa Ramanujan worked during his brief life (1887-1920) is reflected by the algorithm.  

 Ramanujan came up with novel equations and identities throughout his life, like equations leading to the value of 

pi though it was usually left to formally trained mathematicians to prove these. 

 

Srinivasa Ramanujan: 

 Srinivasa Ramanujan was born on December 22, 1887 in the town of Erode, in Tamil Nadu. 

 Srinivasa Ramanujan was a self-taught pure mathematician.  

 Number theory was enriched by his highly original work.  

 His discoveries have been applied to physics, where his theta function lies at the heart of string theory. 

 His main source of inspiration and expertise became Synopsis of elementary results in pure mathematics 

by George S. Carr. 

 In 1918 Ramanujan became the first Indian mathematician to be elected a Fellow of the British Royal 

Society. 

 He died aged 32 in Madras on April 26, 1920. Most likely his death was caused by hepatic amoebiasis which is 

caused by liver parasites common in Madras. 

 Because he had traveled overseas  Ramanujan‘s Brahmin relatives refused to attend his funeral.  

 

3.8 INTERNET SAATHI 
Google India and Tata Trusts announced their Internet Saathi initiative will be expanded to villages in Punjab 

and Odisha. 

 

About the Initiative: 

 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 and introduced 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‘. 
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 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 ball 

harder 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 dollars 

and are made of English willow. 

 

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. 

 

3.9 STRANDHOGG 
 The Union Home Ministry has sent an alert to all States warning them about the vulnerability in the 

Android operating system that allows malware applications to pose as legitimate apps and access user 

data of all kind. 

 Promon, a Norwegian firm specialising in In-App protection, found proof of this dangerous Android 

vulnerability, which they call 'StrandHogg'. 

 

3.10 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, Italy 

and a few others 

 Companies like Facebook, Google, Microsoft, Reddit and others were involved in the process. 

 

3.11 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. 
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 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‖. 

 

3.12 PEGASUS 
 Popular messaging platform WhatsApp was used to spy on journalists and human rights activists in India.  

 The surveillance was carried out using a spyware tool called Pegasus, which has been developed by an Israeli 

firm, the NSO Group. 

 World‘s most popular messaging app WhatsApp owned by Facebook has more than 1.5 billion users 

worldwide.  

 

3.13 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. 

 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. 

 

BIOTECHNOLOGY 
 

4.1 ANTIMICROBIAL RESISTANCE 
 Antibiotics are commonly used to treat bacterial infections, but public awareness and understanding of 

antibiotic resistance is low, as per World Health Organization (WHO).  

 68th World Health Assembly endorsed the Global Action Plan on Antimicrobial Resistance, calling for a 

dedicated global campaign to raise public awareness and understanding of antibiotic resistance.  

 As a result, the World Antibiotic Awareness Week (WAAW) is observed every November to promote global 

education on antibiotics, how they should be used, and the growing risks of antibiotic resistance.  

 Even though antimicrobial resistance can be termed a ―natural process‖, the misuse of antibiotics in humans 

and animals is accelerating the same.  

 India developed its National Action Plan on AMR in 2017 but only Kerala and Madhya Pradesh have come up 

with state action plans. 

 The health ministry identified AMR among 10 top priorities on which to collaborate with the WHO. 

 

About the phenomenon: 

 Antimicrobial resistance happens when microorganisms change when they are exposed to antimicrobial 

drugs.  

 Microorganisms that develop antimicrobial resistance are sometimes referred to as ―superbugs‖. 

 As a result, the medicines become ineffective and infections persist in the body, increasing the risk of spread 

to others. 
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 Resistance in Klebsiella pneumoniae – common intestinal bacteria that can cause life-threatening infections – 

has spread to all regions of the world. 

 Resistance in E. coli to one of the most widely used medicines for the treatment of urinary tract infections 

(fluoroquinolone antibiotics) is very widespread. 

 

4.2 MANAV: HUMAN ATLAS INITIATIVE 
 A new human atlas initiative has been launched to create a unified database of molecular network of all the 

tissues in the human body and to derive a holistic picture of working of human body.  

 The project named Manav has been launched by the Department of Biotechnology and Persistent 

Systems, a biotechnology company. 

 The project would utilize large biological community, both students and scientists, for extracting and adding 

the information from scientific literature at the level of cells and organs.  

 The database would help in identifying gaps in current knowledge and help in diagnosing diseases. 

 This idea has emerged from the success of ―Smart India hackathon‖. It was nationwide contest in which large 

many students from engineering background encouraged to find solutions to the pressing problems.  

 The project is being executed by Indian Institute of Science Education and Research (IISER) and 

National Center for Cell Sciences (NCCS) which is situated at Pune.  

 DBT Star colleges and Biotechnology Information network system (BTIS) network will be involved. 

 

Human Cell Atlas project: 

 It was launched in 2016 as a collaborative effort between scientists.  

 Its aim is to generate data pertaining to cellular and molecular activities.  

 

4.3 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 as 

needed by the body.  

 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). 

 

4.4 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.  
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 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. 

 

4.5 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. 

 

4.6 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. 

 

4.7 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. 
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4.8 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. 

 

HEALTH 
 

5.1 FOOT AND MOUTH DISEASE (FMD) AND BRUCELLOSIS 
 Union Cabinet clears new initiative to control Foot and Mouth Disease (FMD) and Brucellosis to support the 

livestock rearing farmers. 

 The Cabinet had cleared a total outlay of Rs. 13,343 crores to fully control these diseases amongst the livestock 

in the country in the next five years and subsequently eradicate these diseases.  

 

Foot and mouth disease: 

 Foot and mouth disease is a severe, highly contagious viral disease of livestock that has a significant economic 

impact.  

 The disease affects cattle, swine, sheep, goats and other cloven-hoofed ruminants. 

 The disease is rarely fatal in adult animals, but there is often high mortality in young animals due to 

myocarditis or, when the dam is infected by the disease, lack of milk. 

 FMD is characterised by fever and blister-like sores on the tongue and lips, in the mouth, on the teats and 

between the hooves.  

 

Brucellosis: 

 Brucellosis is a zoonotic infection caused by the bacterial genus Brucella.  

 The bacteria are transmitted from animals to humans by ingestion through infected food products, direct 

contact with an infected animal, or inhalation of aerosols.  

 The disease is an old one that has been known by various names, including Mediterranean fever, Malta fever, 

gastric remittent fever, and undulant fever.  

 Humans are accidental hosts, but brucellosis continues to be a major public health concern worldwide and is 

the most common zoonotic infection. 

 

5.2 ELIMINATION OF TUBERCULOSIS 
 India‘s TB control programme got a change of name. It has been rechristened as the National Tuberculosis 

Elimination Programme (NTEP). 

 The change in name is in line with the larger goal of eliminating the disease by 2025, five years ahead of the 

Sustainable Development Goals target.  

 The goal to end TB by 2025 got a much needed boost with the World Health Organization stating that the 

indigenously developed molecular test (TrueNat MTB) for diagnosing pulmonary and extrapulmonary TB 

and rifampicin-resistant TB has high diagnostic accuracy.  

 With Nikshay, a digital tracking platform for tuberculosis, the State is targeting to eliminate the disease by 2025. 

 

Nikshay: 

 NI-KSHAY-(Ni=End, Kshay=TB) is the web enabled patient management system for TB control under the 

National Tuberculosis Elimination Programme (NTEP).  
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 It is developed and maintained by the Central TB Division (CTD), Ministry of Health and Family Welfare in 

collaboration with the National Informatics Centre (NIC), and the World Health Organization Country 

office for India. 

 Nikshay is used by health functionaries at various levels across the country both in the public and private sector, to 

register cases under their care, order various types of tests from Labs across the country, record 

treatment details, monitor treatment adherence and to transfer cases between care providers.  

 

Revised National TB Control Program (RNTCP): 

 RNTCP uses the World Health Organisation (WHO) recommended Directly Observed Treatment Short 

Course (DOTS) strategy and reaches over a billion people in 632 districts/reporting units.  

 The RNTCP is responsible for carrying out the Government of India five year TB National Strategic Plans. 

 With the RNTCP both diagnosis and treatment of TB are free.  

 There is also, at least in theory, no waiting period for patients seeking treatment and TB drugs. 

 The initial objectives of the RNTCP in India were: 

o to achieve and maintain a TB treatment success rate of at least 85% among new sputum positive (NSP) patients. 

o to achieve and maintain detection of at least 70% of the estimated new sputum positive people in the community. 

 

„National strategic plan for tuberculosis elimination 2017-2025‟ 

 RNTCP has released a ‗National strategic plan for tuberculosis 2017-2025‘ (NSP) for the control and elimination of 

TB in India by 2025.  

 According to the NSP TB elimination have been integrated into the four strategic pillars of ―Detect – Treat – 

Prevent – Build‖ (DTPB). 

 

5.3 PROTON THERAPY 
 Chennai has become home for South-East Asia‟s first proton therapy centre. Established by Apollo 

Hospitals at a cost of 1,300 crore.  

 Conventional radiotherapy uses high energy beams of radiation to destroy cancerous cells, at the cost of varying 

damage to surrounding normal tissues.  

 In contrast, proton therapy uses high energy proton beams (sub-atomic particles) to achieve the same impact 

but without the collateral damage.  

 A ‗particle accelerator‟ is used to generate the stream of protons which are beamed into the tumour. 

 The most advanced positioning and delivery systems ensure that proton therapy is delivered with sub 

millimetre accuracy which makes this the most powerful tool in radiation oncology. 

 Proton therapy is effective against many kinds of cancers, but is particularly effective in challenging cancer sites 

including tumours affecting the eye and brain, tumours close to the brain stem, spinal cord or other 

vital organs. 

 
5.4 ANTIBIOTICS IN ANIMAL FOOD 
 The Ministry of Health and Family Welfare has issued an order prohibiting the manufacture, sale and 

distribution of colistin and its formulations for food-producing animals, poultry, aqua farming and animal 

feed supplements. 

 Colistin is a valuable, last-resort antibiotic which saves lives in critical care units.  

 However, medical professionals have been alarmed by the number of patients who have exhibited resistance to 

the drug.  

 Arbitrary use of colistin in the food industry, especially as growth supplements used in animals, poultry, aqua 

farms, reduces the antimicrobial resistance within the country. 

 The order directed manufacturers to affix a label on the container reading - Not to be used in food producing 

animals. 

 Bulk of colistin (nearly 95%) is imported from China, it would also be easy to stop importing it within a short 

time. 
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5.5 VACCINE HESITANCY 
 World Health Organization recently included ‗vaccine hesitancy‘ in the list of one of the 10 threats to global 

health this year.  

 Vaccine hesitancy is ―reluctance or refusal to vaccinate despite the availability of vaccines‖. 

 A 2018 report on vaccine confidence among the European Union member states shows why vaccine coverage 

has not been increasing in the European region to reach over 90% to offer protection even to those not 

vaccinated.  

 

Vaccine: 

 A vaccine helps the body‟s immune system to recognize and fight pathogens like viruses or bacteria, which 

then keeps us safe from the diseases they cause.  

 Vaccines protect against more than 25 debilitating or life-threatening diseases, including measles, polio, tetanus, 

diphtheria, meningitis, influenza, tetanus, typhoid and cervical cancer. 

 Live vaccines use a weakened (or attenuated) form of the germ that causes a disease. 

 Because these vaccines are so similar to the natural infection that they help prevent, they create a strong and 

long-lasting immune response. 

 Inactivated vaccines use the killed version of the germ that causes a disease. 

 Inactivated vaccines usually don‟t provide immunity (protection) that‘s as strong as live vaccines. So you may 

need several doses over time (booster shots) in order to get ongoing immunity against diseases. 

 

5.6 E-CIGARETTES 
 The Union Cabinet approved an ordinance prohibiting electronic cigarettes in the country.  

 Production, manufacture, import, export, transport, sale, distribution, storage and advertisement of e-cigarettes 

and other Electronic Nicotine Delivery Systems (ENDS) has been made a punishable offence. 

 1st offenders will face imprisonment of up to one year, a fine up to Rs 1 lakh, or both.  

 Subsequent offences may lead to up to three years‟ imprisonment and Rs 5 lakh in fine. 

 Health Ministry said these products have neither been assessed for safety in the national population, nor 

been approved under provisions of the Drugs and Cosmetics Act, 1940. 

 

E-cigarettes: 

 E-cigarettes are battery-powered devices that heat a solution of nicotine and different flavors to create 

aerosol, which is then inhaled.  

 E-cigarettes are the most common type of ENDS, with over 460 different brands and more than 7,700 flavors 

marketed in India currently.  

 The nicotine content varies from zero to "extra-high," or 24 to 36 milligrams (mg) per milliliter (ml). 

 

5.7 POLIO 
 In the last one year, polio has made a comeback in countries such as the Philippines, Malaysia, Ghana, Myanmar, 

China, Cameroon, Indonesia and Iran.  

 

Polio and India: 

 In January 2014, India was declared polio-free after three years on zero cases. 

 The last case of wild poliovirus was detected on January 13, 2011. 

 Pulse Polio immunisation programme was launched by India in 1995, after a resolution adopted by the 

World Health Assembly (WHA) in 1988. 

 Children in the age group of 0-5 years are administered polio drops during national and sub-national 

immunisation rounds (in high-risk areas) every year. 

 Under the Pulse Polio programme, all states and Union Territories have developed Rapid Response Teams 

(RRT) to respond to any polio outbreak in the country.  
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About the Disease: 

 Polio is a crippling and potentially deadly disease that affects the nervous system.  

 The virus lives in the faeces of an infected person, people infected with the disease can spread it to others when 

they do not wash their hands well after defecating (pooping).  

 People can also be infected if they drink water or eat food contaminated with infected feces. Most people 

with polio do not feel sick.  

 In rare cases, polio infection causes permanent loss of muscle function (paralysis).  

 Polio can be fatal if the muscles used for breathing are paralyzed or if there is an infection of the brain. 

 The virus multiplies in the intestine, from where it can invade the nervous system and can cause paralysis.  

 There are three variants of the polio virus, numbered 1 to 3.  

 

Vaccine-derived polio: 

 Oral polio vaccine (OPV) contains an attenuated (weakened) vaccine-virus, activating an immune response 

in the body.  

 The weakened vaccine-virus replicates in the intestine for a limited period, thereby developing immunity by 

building up antibodies. The vaccine-virus is also excreted.  

 This excreted vaccine-virus can spread in the immediate community before eventually dying out. 

 On rare occasions, if a population is seriously under-immunized, an excreted vaccine-virus can continue to 

circulate for an extended period of time.  

 Vaccine-virus sometimes get genetically modified that can paralyse. This is known as a circulating vaccine-

derived poliovirus (cVDPV). 

 

5.8 TYPHOID CONJUGATE VACCINE 
 A typhoid vaccine (Typbar TCV) developed by the Hyderabad-based Bharat Biotech has shown 81.6% efficacy 

in preventing typhoid fever at 12 months in a Phase-III clinical trial.  

 A single does of the vaccine was found to be effective in preventing typhoid in children aged nine months to 16 

years.  

 The vaccine confers protection two-three weeks after vaccination. 

 WHO prequalified the vaccine in January 2018. 

 

Typhoid fever and Vaccine: 

 Typhoid fever is caused by the highly contagious Salmonella Typhi bacteria.  

 The bacteria spread through contaminated food or water. 

 In Conjugate vaccine, antigen is chemically linked to a carrier protein. 

 Polysaccharide typhoid vaccine and live, weakened typhoid vaccine — are already used commercially.  

 However the efficacy of these vaccines lower than the conjugate vaccine that was tested in Nepal. 

 the conjugate vaccine can be given to babies as young as six months, while the other two vaccines cannot be 

given to children below two years of age. 

 

5.9 LYMPHATIC FILARIASIS 
 Lymphatic filariasis is preventable vector-borne disease that needs to be tackled effectively to meet the 

Health Ministry‘s target of eliminating it in India by 2020. 

 Presently, India has 256 endemic districts across 16 States and five Union Territories including nine endemic 

districts in Karnataka.  

 According to ICMR, India still has over 2.3 crore people suffering with lifelong disability due to lymphatic 

filariasis (LF). 

 In 2004, the Government of India launched the National Programme for Elimination of LF using a 

combination of two drugs – diethylcarbamazine (DEC) and Albendazole (ABZ).  

 India renewed its commitment towards achieving the global LF elimination goal of 2020 with the launch of 

Accelerated Plan for Elimination of LF (APELF). 

 Under APELF, the government introduced the WHO-recommended Triple Drug Therapy (TDT) also known 

as Ivermectin, DEC and ABZ (IDA) that is more effective than the previous two-drug regime. 
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Lymphatic filariasis: 

 Lymphatic filariasis, commonly known as elephantiasis, is a neglected tropical disease.  

 Infection occurs when filarial parasites are transmitted to humans through mosquitoes.  

 Infection is usually acquired in childhood causing hidden damage to the lymphatic system.  

 The painful and disfiguring visible manifestations of the disease, lymphoedema, elephantiasis and scrotal 

swelling (hydrocele) occur later in life and can lead to permanent disability.  

 These patients are not only physically disabled, but suffer mental, social and financial losses 

contributing to stigma and poverty. 

 The State Health Department is all set to roll out the Triple Drug Therapy (TDT) in Yadgir in the second week 

of November. 

 

5.10 GLOBAL TUBERCULOSIS REPORT 
 According to Global TB report for 2019, India has shown significant progress in its battle against tuberculosis 

(TB). 

 The total TB incidence rate in India has decreased by almost 50,000 patients over the past one year.  

 In 2017, India had 27.4 lakh TB patients, which came down to 26.9 lakh in 2018, but of these, only about 21.5 

lakh were reported, the report stated. 

 The number of patients being diagnosed for resistance to rifampicin (one of the frontline TB drugs) increased 

from 32 per cent in 2017 to 46 per cent in 2018. 

 The number of drug-resistant cases detected increased from 38,000 in 2017 to 58,000 in 2018.  

 Treatment success rate increased to 81 per cent for new and relapse cases (drug-sensitive) in 2017, which 

was 69 per cent in 2016, it reported.  

 The report says 66 per cent of that burden came from eight countries: India (27%), China (9%), Indonesia 

(8%), the Philippines (6%), Pakistan (6%), Nigeria (4%), Bangladesh (4%), and South Africa (3%). 

 India has resolved to end TB by 2025, five years ahead of the global deadline of 2030.  

 

About the Report: 

 WHO has published a global TB report every year since 1997.  

 The main aim of the report is to provide a comprehensive and up-to-date assessment of the TB epidemic.  

 This is done in the context of recommended global TB strategies and targets endorsed by WHO‘s Member 

States. 

 

5.11 NATIONAL DIGITAL HEALTH BLUEPRINT 
 The Blueprint for National Digital Health Blueprint (NDHB) has been completed. 

 It will provide a common platform for integration of existing applications in health domain and data. Data 

until now has existed in silos, either in public health facilities, or, in private healthcare facilities. 

 The release also stated that building on the initial document of ―National Health Stack” (NHS) by NITI 

Aayog, Ministry of Health and Family Welfare has defined clear timelines, targets and the resources 

required for this digital convergence of healthcare programmes in India. 

 The need of the hour is to create an ecosystem which can integrate the existing disparate health 

information systems and show clear path for upcoming programmes.  
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GOVERNMENT INITIATIVES 
 

6.1 YUVA VIGYANI KARYAKRAM (YUVIKA) YOUNG SCIENTIST 
PROGRAMME 
 ISRO has launched a special programme for School Children called ―Young Scientist Programme‖ ―YUva VIgyani 

KAryakram‖ 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 building 

blocks 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.  

 

6.2 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. 

 

6.3 DEEP OCEAN MISSION 
 A five-year, ₹8,000-crore plan to explore the deepest recesses of the ocean has finally got the green signal 

from the government. 

 The ‗Deep Ocean Mission (DOM)‘ to be led by the Union Earth Sciences Ministry will commence from 

October 31. 

 Among the key deliverables are an offshore desalination plant that will work with tidal energy and 

developing a submersible vehicle that can go to a depth of at least 6,000 metres with three people on board. 

 The mission proposes to explore the deep ocean similar to the space exploration started by ISRO about 35 years 

ago. 

 India has been allotted a site of 75,000 sq. km. in the Central Indian Ocean Basin (CIOB) by the UN 

International Sea Bed Authority for exploitation of polymetallic nodules (PMN).  

 These are rocks scattered on the seabed containing iron, manganese, nickel and cobalt.  

 Being able to lay hands on even 10% of that reserve can meet the energy requirement for the next 100 years.  

 Around 380 million metric tonnes of polymetallic nodules are available at the bottom of the seas in the 

Central Indian Ocean.  
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 India‘s Exclusive Economic Zone spreads over 2.2 million sq. km. and in the deep sea, lies ―unexplored and 

unutilised‖. 

 

6.4 NATIONAL BROADBAND MISSION 
 The central government launched National Broadband Mission, which envisages an investment of ₹7 lakh 

crore in the next 4 years from both government and industry to connect the country digitally at a faster pace. 

 The mission is part of the National Digital Communications Policy, 2018. 

 The mission envisages ₹7 lakh crore investment from government and private sector together over the next 3 

to 4 years.  

 10 per cent of the funds will come from USO Fund and the balance to come from industry in the form of towers 

and other assets. 

 The mission will secure universal broadband access for implementation of broadband initiatives. 

Some of the objectives of the Mission which is structured with strong emphasis on the three principles of universality, 

affordability and quality are: 

 Broadband access to all villages by 2022 

 Facilitate universal and equitable access to broadband services for across the country and especially in rural and 

remote areas 

 Laying of incremental 30 lakhs route km of Optical Fiber Cable and increase in tower density from 0.42 to 1.0 

tower per thousand of population by 2024 

 Significantly improve quality of services for mobile and internet 

 Develop innovative implementation models for Right of Way (RoW) and to work with States/UTs for having 

consistent policies pertaining to expansion of digital infrastructure including for RoW approvals required for 

laying of OFC 

 Develop a Broadband Readiness Index (BRI) to measure the availability of digital communications infrastructure 

and conducive policy ecosystem within a State/UT. 

 Creation of a digital fiber map of the Digital Communications network and infrastructure, including Optical Fiber 

Cables and Towers, across the country 

 Investment from stakeholders of USD 100 billion (Rs 7 Lakh Crore) including Rs 70,000 crore from Universal 

Service Obligation Fund (USOF) 

 

6.5 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.  

 

6.6 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. 
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 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. 

 
6.7 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. 

 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. 

 

6.8 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. 
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 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.  

 sThe 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. 

 

6.9 TECHNOLOGY OF C-DOT 
C-DOT‘s latest innovations, C-Sat-Fi, XGSPON and CiSTB were recently launched. 

 

C-Sat-Fi:  

 The optimal utilization of wireless and satellite communication for extending connectivity to the 

unserved areas are the basis of C-DOT Satellite WiFis.  

 When no other means of communication are available solution is ideally suited to addressing disasters and 

emergencies.  

 the expensive Satellite Phones and can work on any WiFi enabled phone are not required in this cost-

effective solution. 

 

XGSPON:  

 C-DOT‘s XGSPON (10 G Symmetrical Passive Optical Network) is an effective solution to fulfil the rapidly 

increasing demands of high network speeds. 

 It becomes necessary because of new dimensions of user applications like IPTV, HD Video Streaming, Online 

Gaming and host of other cloud based services that necessitate the seamless availability of high bandwidth. 

 

CiSTB:  

 C-DOT‘s Interoperable Set Top Box (CiSTB) 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.  

 Based on a portable smart card like a mobile SIM, this solution will revolutionize the experience of the Cable 

TV operators by offering them a high degree of choice. 

 

6.10 MCRBC 
 A team of scientists at the Indian Institute of Science Education and Research (IISER) in Pune claims to 

have determined the atomic structure of McrBC. 

 It is a complex bacterial protein helping to prevent viral infections in a bacterial cell and functioning as a 

molecular scissor. 

 It could help combat drug-resistant infections in the future and it has long-term implications in „phage 

therapy‟. 

 

Phage Therapy: 

 Phages are groups of viruses that infect and kill bacterial cells and phage therapy is the therapeutic use 

of bacteriophages to treat bacterial infections. 

 Bacteria also have an elaborate defence system to combat phages like the human immune system fighting 

against viruses.  

 These phages multiply and duplicate the virus that eventually bursts out of that cell to infect many more by 

injecting their DNA into the bacterial cell.  

 To prevent infection, bacteria have specialised „molecular scissors‟ which specifically cut the foreign DNA, 

thus preventing their multiplication in bacterial cells. 
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 As McrBC-like molecular scissors prevent viral infections of the bacterial cell, the design of such ‗inhibitors‘ 

will be facilitated by their 3D structures. 

 

6.11 BIOMETRIC SEAFARER IDENTITY DOCUMENT (BSID) 
 First country in the world to issue Biometric Seafarer Identity Document (BSID) is India which captures the 

facial bio-metric data of seafarers. 

 A marked improvement it is over the two finger or iris based bio-metric data with features of modern security.  

 Identification of the SID holder will be made more reliable and efficient by it, while protecting their dignity 

and privacy.   

 India had made a presentation on this technology at ILO. 

 The new card is in confirmation of the Convention No. 185 of the International Labour Organisation on 

BSID.  

 India ratified the Convention in October 2015. 

 The BSID introduces modern security features.  It will have a biometric chip embedded in it.  

 BSID‘s security card is ensured at various levels and by different methods. During data capturing, the live face is 

cross matched using a face matching software through passport photo.  

 Micro prints/micro texts and Unique Guilloche pattern are two optical security features of the card. 

 For capturing the facial biometrics and its authentication through the public key infrastructure a software has 

been developed. 

 In collaboration with Centre for Development of Advanced Computing (CDAC), Mumbai the BSID project 

has been taken up in India. 

 Nine data collection centers have been setup  at Mumbai, Kolkata, Chennai, Noida, Goa, New Mangalore, 

Kochi, Vizag & Kandla for issue of BSID. 

 

Centre for Development of Advanced Computing: 

 C-DAC is the premier R&D organization of the Ministry of Electronics and Information Technology 

(MeitY).  

 The setting up of C-DAC in 1988 itself was to build Supercomputers in context of denial of import of 

Supercomputers by USA.  

 

6.12 NEXT GENERATION SEQUENCING (NGS) FACILITY 
 Dr Harsh Vardhan inaugurated the Next Generation Sequencing (NSG) facility at the Centre for Cellular and 

Molecular Biology in Hyderabad.  

 The facility includes technology for high genome sequencing and also diagnostic sequencing of clinical 

samples.  

 The state of art machine, acquired at a cost of Rs. 8 crore can sequence 18,000 samples in 8 minutes.  

 The NSG would help prenatal genetic screening and counselling, thereby generating large scale genomic data 

critical for diagnosis and therapy. 

 It will be fourth such facility in the country, which can sequence 30 human genomes a day. 

 The facility includes cutting edge technology for high throughput (number of samples tested) genome 

sequencing of clinical samples.  

 in generating large-scale genomic data from Indian populations, which was critical for genetic diagnosis and 

therapy this facility would help. 

 

Centre for Cellular and Molecular Biology: 

 In frontier areas of modern biology it is a premier research organization.  

 The objectives of the Centre are to conduct high quality basic research and training in frontier areas of 

modern biology, and promote centralized national facilities for new and modern techniques in the inter-

disciplinary areas of biology. 
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6.13 INDIGEN GENOME PROJECT 
 CSIR recently announced the conclusion of a six-month exercise (from April 2019) of conducting a ―whole-

genome sequence” of a 1,008 Indians.  

 The project is part of a programme called ―IndiGen‖ and is a precursor to a much larger exercise involving other 

government departments to map a larger swathe of the population in the country.  

 Project proponents say this will widen public understanding in India about genomes and the information 

that genes hide about one‘s susceptibility to disease. 

 

Basics about Genome: 

 A genome is the DNA, or sequence of genes, in a cell.  

 Most of the DNA is in the nucleus and intricately coiled into a structure called the chromosome.  

 The rest is in the mitochondria, the cell‘s powerhouse. Every human cell contains a pair of chromosomes, 

each of which has three billion base pairs or one of four molecules that pair in precise ways.  

 The order of base pairs and varying lengths of these sequences constitute the ―genes‖. 

 Genes re responsible for making amino acids, proteins and, thereby, everything that is necessary for the body 

to function.  

 It is when these genes are altered or mutated that proteins sometimes do not function as intended, leading to 

disease. 

 Sequencing a genome means deciphering the exact order of base pairs in an individual.  

 

IndiGen: 

 Under ―IndiGen‖, the CSIR drafted about 1,000 youth from across India by organising camps in several 

colleges and educating attendees on genomics and the role of genes in disease. 

 Some students and participants donated blood samples from where their DNA sequences were collected. 

 The participants would be informed if they carry gene variants that make them less responsive to certain 

classes of medicines.  

 The project involved the Hyderabad-based Centre for Cellular and Molecular Biology (CCMB), the CSIR-

Institute of Genomics and Integrative Biology (IGIB), and cost ₹18 crore. 

 

6.14 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. 

 

6.15 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 Japan 

in 2011. 

 The core catcher is a cone shaped metal structure that weighs about 800 tonnes.  
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 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. 

 
 

6.16 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 evaluate any disease or injury that may be present. 

 

6.17 ELECTRO-KINETIC STREAMING POTENTIAL 
 Indian Institute of Technology-Guwahati‟s team 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‖. 
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 Followed by reduction of natural graphite flakes, Graphene is the sheet produced by oxidation. 

 

6.18 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. 

 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. 

 

6.19 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. 

 

6.20 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. 
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6.21 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:  

 States and UTs rankings based on their index scores,  

 recognizing opportunities and challenges, and  

 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. 

 

 

 

6.22 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 tech leaders to take forward Gandhi‘s idea of innovation for future 

generations to remember. 

 He said that from uniting those who believe in humanity to furthering sustainable development and ensuring 

economic self-reliance, Gandhi offers solutions to every problem. 

 

6.23 NATIONAL MISSION ON INTERDISCIPLINARY CYBER-PHYSICAL 
SYSTEMS 
 It will be implemented by Department of Science &Technology at a total outlay of Rs. 3660 crore for a 

period of five years. 

 The mission implementation would develop and bring: 

 Within the reach of the country Cyber Physical Systems (CPS) and associated technologies. 

 adoption of CPS technologies to address India specific National / Regional issues, 

 produce Next Generation skilled manpower in CPS, 

 catalyze Translational Research, 

 accelerate entrepreneurship and start-up ecosystem development in CPS, 

 give impetus to advanced research in CPS, Technology development and higher education in Science, Technology 

and Engineering disciplines, and 

 place India at par with other advanced countries and derive several direct and indirect benefits. 

 The NM-ICPS is a comprehensive Mission which would address development of application, development of  

technology, development of  human resource & skill enhancement, development of start-up and entrepreneurship 

in CPS and associated technologies.  

 Establishment of 15 numbers of Technology Innovation Hubs (TIH), four numbers of Technology 

Translation Research Parks (TTRP) and six numbers of Application Innovation Hubs (AIH) is the 

mission.  

 In developing solutions at reputed academic these Hubs & TTRPs will connect to Academics, Industry, Central 

Ministries and State Government.  
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6.24TRAIN-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. 

 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. 

 

MISCELLANEOUS 
 

7.1 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.  

 

7.2 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.  

 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. 

 

7.3 ANNULAR SOLAR ECLIPSE 
 An eclipse happens when the moon while orbiting the Earth, comes in between the sun and the Earth, due to 

which the moon blocks the sun‟s light from reaching the Earth, causing an eclipse of the sun or a solar eclipse.  

 There are three types of eclipses: one is a total solar eclipse, which is visible only from a small area on Earth.  

 A total solar eclipse happens when the sun, moon and Earth are in a direct line. 
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 The second type of a solar eclipse is a partial solar, in which the shadow of the moon appears on a small part of 

the sun.  

 The third kind is an annular solar eclipse, which happens when the moon is farthest from the Earth, which is 

why it seems smaller.  

 In this type of an eclipse, the moon does not block the sun completely, but looks like a ―dark disk on top of a 

larger sun-colored disk‖ forming a ―ring of fire‖. 

 Furthermore, during a solar eclipse the moon casts two shadows on the Earth, the first one is called the umbra, 

which gets smaller as it reaches the Earth.  

 The second one is called the penumbra, which gets larger as it reaches the Earth.  

 According to NASA, people standing in the umbra see a total eclipse and those standing in the 

penumbra see a partial eclipse.  

 One of the reasons that NASA studies solar eclipses is to study the top layer of the sun called the corona.  

 NASA maintains that the sun can be viewed safely using the naked eye only during a total eclipse, while 

during partial and annular solar eclipses, the sun should not be viewed without proper equipment and 

techniques.  

 

7.4 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.‖ 

 

7.5 NOBEL PRIZE IN CHEMISTRY 
 The 2019 Nobel Prize in 

Chemistry will be 

awarded to John D. 

Goodenough, M. 

Stanley Whittingham 

and Akira Yoshino for 

the development of 

lithium-ion batteries. 

 Lithium-ion batteries 

have revolutionized our 

lives and are used in 

everything from mobile 

phones to laptops and 

electric vehicles.  

 Through their work, this 

year‘s Chemistry 

Laureates have laid the 

foundation of a wireless, 

fossil fuel-free society. 
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7.6 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 

 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.‖ 

 

7.7 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 reactor the 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. 

 

7.8 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 soundwaves to test the lesion‟s density and stiffness since cancer cells are stiffer than healthy 

cells.  

 An inch-long speaker applies audible soundwaves against the skin to measure the skin‘s vibrations and 

determine whether the lesion is malignant. 
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7.9 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.  

 

7.9 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 rocks 

near 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.  

 
7.10 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 fossilised 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. 

 

7.11 FLYING CARS 
 US aircraft giant Boeing and German carmaker Porsche are working on a flying car.  

 The two firms are designing a concept for a fully electric vehicle that can take off and land vertically. 

 Both companies are keen to explore the premium urban air mobility market with a flying car.  

 Porsche expects the urban air mobility market will take off after 2025. 

 Uber at its Elevate summit last year showed its ―flying car‖ concept aircraft.  

 A German start-up called Lilium has developed a five-seater-jet powered flying car that has 36 engines that 

allow it to take off vertically, and has a top speed of 300km/hour. 
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 Vodafone, too, is eyeing this space closely. The telecom giant recently signed a deal with a Chinese flying car 

company as it aims to develop an air traffic control system for air taxis. 

 Malaysian Prime Minister Dr. Mahathir Bin Mohamad recently expressed criticism over the commercial use of 

flying cars in its country. 

 

7.12 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.  

 

7.13 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 144 

m 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 ―Chernobyl 

on ice‖.  

 

7.14 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. 
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 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. 

 

7.15 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 over 

time.  

 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. 

 

7.15 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. 

 

7.16 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. 

 Apart from Mission Innovation -- a global initiative of 22 countries and the European Union for clean energy 

innovation, 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. 
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7.17 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.  

 When sounds are in the smooth range, the conventional auditory system is activated.  

 

7.18 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. 
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